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PTO-1390 (06-13) 
Approved for use through 6/30/2013. 0MB 0651-0021 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 
International Application No. 

PCT/CN2016/073844 
Title of Invention 

Antibody-Drug Conjugate 
First Named Inventor 

Hu, Chaohong 

I International Filing Date 

February 16, 2016 

Attorney Docket No. 
CCPIT-002 
U.S. Application No. (if known, see 37 CFR 1.5) 

Priority Date Claimed 

February 17, 2015 

Applicant herewith submits to the United States Designated/Elected Office (D0/EO/US) the following items and other information. 

1. 0 This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). NOTE: The express request under 
35 U.S.C. 371 (f) will not be effective unless the requirements under 35 U.S.C. 371 (c)(1), (2), and (4) for payment of the basic national 
fee, copy of the International Application and English translation thereof (if required), and the oath or declaration of the inventor(s) 
have been received. 

2. 0 
3. 

A copy of the International Application (35 U.S.C. 371 (c)(2)) is attached hereto (not required if the International Application was 
previously communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)). 

An English language translation of the International Application (35 U.S.C. 371 (c)(2)) 

a. 0 is attached hereto. 

b. D has been previously submitted under 35 U.S.C. 154(d)(4). 

4. An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)) 

a. D is attached. 

b. 0 was previously filed in the international phase under PCT Rule 4.17(iv). 

Items 5 to 8 below concern amendments made in the international phase. 

PCT Article 19 and 34 amendments 

5. □ 

6. □ 

7. □ 

Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) (35 U.S.C. 
371 (c)(3)). 
English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371 (c)(3)). 

English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is 
attached (35 U.S.C. 371 (c)(5)). 

Cancellation of amendments made in the international phase 

Sa. D Do not enter the amendment made in the international phase under PCT Article 19. 

Sb. D Do not enter the amendment made in the international phase under PCT Article 34. 

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear 
instruction from applicant not to enter the amendment(s). 

The following items 9 to 17 concern a document(s) or information included. 

9. 0 An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

10. 0 A preliminary amendment. 

11. 0 An Application Data Sheet under 3 7 CFR 1. 76. 

12. D A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b). 

13. D A power of attorney and/or change of address letter. 

14. 0 A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821-1.825. 

15. D Assignment papers (cover sheet and document(s)). Name of Assignee: ____________________ _ 

16. D 37 CFR 3.73(c) Statement (when there is an Assignee). 

This collection of information Is required by 37 CFR 1.414 and 1.491-1.492. The information Is required to obtain or retain a benefit by the public, which Is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 15 
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual 
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO TH IS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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PTO-1390 (06-13) 
Approved for use through 6/30/2013. 0MB 0651-0021 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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U.S. APPLN. No. (if known - see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No. 

PCT/CN2O16/O73844 CCPIT-OO2 
17. □ Other items or information: 

The following fees have been submitted. CALCULATIONS PTO USE ONLY 

18. 0 Basic national fee (37 CFR 1.492(a)) ............................................... $280 $ 280 
19. 0 Examination fee (37 CFR 1.492(c)) 

720 If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions of $ 
PCT Article 33(1 )-(4) .................................................................... $0 
All other situations ....................................................................... $720 

20. 0 Search fee (37 CFR 1.492(b)) 
480 If the written opinion prepared by ISA/US or the international preliminary 

examination report prepared by IPEA/US indicates all claims satisfy provisions of 
PCT Article 33(1 )-(4) .................................................................... $0 
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to $ 
the USPTO as an International Searching Authority ........................... . $120 
International Search Report prepared by an ISA other than the US and provided to 
the Office or previously communicated to the US by the IB .................. . $480 
All other situations ..................................................................... ... $600 

TOTAL OF 18, 19, and 20 = $ 

□ Additional fee for specification and drawings filed in paper over 100 sheets 
(excluding sequence listing in compliance with 37 CFR 1.821 (c) or (e) in an 
electronic medium or computer program listing in an electronic medium) (37 CFR 
1.492(j)). 
Fee for each additional 50 sheets of paper or fraction thereof ............... $400 

Total Sheets Extra Sheets 
Number of each addition 50 or fraction 

RATE thereof (round up to a whole number) 

- 100 = I 50 = x$400 $ 
Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or $ 
declaration after the date of commencement of the national stage (37 CFR 1.492(h)). 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims 23 - 20 = 3 x$80 $240 
Independent claims - 3 = X $420 $ 

MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $ 
Processing fee of $140.00 for furnishing the English translation later than 30 months from the $ 
earliest claimed priority date (37 CFR 1.492(i)). + 

TOTAL OF ABOVE CALCULATIONS= $1720 
0 Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by½. 

□ Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by¾. 
Applicant must attach form PTO/SB/15A or B or equivalent. 

TOTAL NATIONAL FEE= $860 
Fee for recording the enclosed assignment (37 CFR 1.21 (h)). The assignment must be $ 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. + 

TOTAL FEES ENCLOSED = $860 
Amount to be $ 
refunded: 
Amount to be $ charged: 
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a. 

b. 

C. 

d. 

PTO-1390 (06-13) 
Approved for use through 6/30/2013. 0MB 0651-0021 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

□ A check in the amount of$ to cover the above fees is enclosed. 

□ Please charge my Deposit Account No. in the amount of$ to cover the above fees. 

0 The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account 
No. 80-081s as follows: 

i. □ any required fee. 

ii. 0 any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee 
required under 37 CFR 1.492(f). 

0 Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or 
faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO. 

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be 
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your 
information, it is recommended to pay fees online by using the electronic payment method. 

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be 
filed and granted to restore the International Application to pending status. 

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File)Transition Applications 

□ This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also contains, or contained at 
any time, a claim to a claimed invention that has an effective filing date on or after March 16, 2013. 

NOTE 1: By providing this statement under 37 CFR 1.55 or 1. 78, this application, with a filing date on or after March 16, 2013, will be 
examined under the first inventor to file provisions of the AIA. 

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing 
date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363. 

Correspondence Address 

0 The address associated with Customer Number: 93726 

Name I 
Address 

City I I State I 
Country 

Email 

Signature I/James S. Keddie/ 

~p~~~Type) !James S. Keddie 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronically Filed 

Customer No. 93726 

STATEMENT OF ENGLISH Attorney Docket No. CCPIT-002 

TRANSLATION ACCURACY Confirmation No. TBD 
UNDER 37 CFR 1.52(d)(l) 

Filing Date HEREWITH 

First Named Inventor Hu, Chaohong 

Examiner Name TBD 

Group Art Unit TBD 

Commissioner for Patents 
P.O. Box 1450 Title "Antibody-Drug Conjugate" 
Alexandria, VA 22313-1450 

Sir: 

Pursuant to 37 CFR 1.52(d)(l), Applicant respectfully acknowledges that the English translation 

as filed herewith is accurate. 

Date: August 14, 2017 

BOZICEVIC, FIELD & FRANCIS, LLP 
201 Redwood Shores Parkway, Suite 200 
Redwood City, California 94065 
Telephone: (650) 327-3400 
Facsimile: (650) 327-3231 

Respectfully submitted, 

BOZICEVIC, FIELD & FRANCIS, LLP 

By: /James S. Keddie/ 
James S. Keddie 
Registration No. 48920 
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Antibody-drug conjugate 

Technical Field 

The present invention relates to an antibody-drug conjugate, in particular to an 

antibody-drug conjugate in which said antibody is an anti-epidermal growth factor receptor 

antibody. The present invention also relates to a composition comprising the antibody-drug 

conjugate, and to a pharmaceutical use of the antibody-drug conjugate. 

Background Art 

Epidermal growth factor receptor (Epidermal Growth Factor Receptor, EGFR, also 

known as HERl, c-ErbB 1) is a cell surface receptor of epidermal growth factor family, is a 

transmembrane glycoprotein composed of 1186 amino acid residues, and has a molecular 

weight of 170kD (Jorissen RN, Walker F, Pouliot N, et al. Epidermal growth factor receptor: 

mechanisms of activation and signaling. Exp Cell Res, 2003; 284:31-53). EGFR belongs to 

type I tyrosine kinase receptor subfamily ErbB (ErbB 1-4) and has tyrosine kinase activity. 

EGFR is stably expressed in many epithelial tissues, including the skin and hair follicles. 

Abnormal expression of epidermal growth factor receptor or activation caused by receptor 

mutation may lead to carcinogenesis. There are many solid tumors where over expression of 

epidermal growth factor receptor are found, such as colorectal cancer, head-neck cancer, 

lung cancer, ovarian cancer, cervical cancer, bladder cancer and esophageal cancer 

(Olayioye MA, Neve RM, Lane HA, et al. The EerbB Signaling network: receptor 

heterodimerzation in development and cancer. The EMBO J, 2000; 19:3159-3167). Growth 

factors such as transforming growth factor a and epidermal growth factor are endogenous 

ligands for EGFR. These ligands bind to epidermal growth factor receptor and activate 

intracellular tyrosine protein kinase activity, initiate a lot of downstream signal transduction 

pathways, thereby regulating growth and differentiation of normal cells, enhancing 

invasiveness of tumor cells, promoting angiogenesis and inhibiting apoptosis of tumor cells 

(Ciardiello F, Tortora G. A novel approach in the treatment of cancer: targeting the 

epidermal growth factor receptor. Clin Cancer Res, 2001; 7:2958-2970). Epidermal growth 

factor receptor overexpression in tumor and its important roles in the growth and 

differentiation of tumor cells make epidermal growth factor receptor a promising target for 

tumor therapy. 

At present, there are two anti-epidermal growth factor receptor antibodies in the market, 

!EC 150092PCT 
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one is human-mouse chimeric antibody C225 antibody (Erbitux or Cetuximab, ImClone 

Company (now Eli Lilly Company)), which has a specific binding affinity to epidermal growth 

factor receptor, can block the binding between a ligand such as EGF or TGFa and a epidermal 

growth factor receptor, inhibit its phosphorylation and downstream signal transduction, thereby 

inhibiting tumor cell growth, inducing apoptosis, reducing production of matrix 

metalloproteinases and vascular endothelial growth factor. The FDA of the United States 

approved the use of Erbitux for treatment of colorectal cancer in 2004, for treatment of head 

and neck cancer in 2006, and for other cancer indications in more clinical trials now. Clinically, 

the overall response rate (ORR) of the combination of Erbitux and irinotecan in treatment of 

colorectal cancer is 23%, and the ORR of the combination of Erbitux and chemotherapy drug 

such as fluoropyrimidine in treatment of head and neck cancer is 13%-30%. Because of being a 

human-mouse chimeric antibody, Erbitux induced an anti-therapeutic antibody response in 

3.7% of the patients in the clinical trial. 

Another anti-epidermal growth factor receptor antibody is panitumumab (Vectibix, 

panitumumab, Amgen), which is a fully humanized monoclonal antibody prepared by using 

transgenic mouse technology, and is free of mouse original protein sequence. The antibody 

targets epidermal growth factor receptor (EGFR), and was approved by the FDA in September 

2006, used in combination with fluoropyrimidine, Oxaliplatin and Irinotecan or for treatment of 

EGFR positive metastatic colorectal cancer after chemotherapy. In 2006, FDA approved its 

monotherapy for the treatment of metastatic colorectal cancer (mCRC) with chemotherapy 

tolerance. However, panitumumab is an IgG2 subtype antibody, and compared with IgGl, IgG2 

exhibits significantly decreased biological activities such as CDC activity and ADCC activity; 

in addition, IgG2 subtype antibodies usually have poor stability. These may be the main reasons 

that fully humanized antibody panitumumab shows no obvious advantages in clinical effects in 

comparison with chimeric antibody Erbitux. The overall survival rate (OR) in clinical treatment 

of colorectal cancer was merely 8% and the progression free survival was only extended by 3.6 

months. 

At present, large amount of clinical data showed that Erbitux and panitumumab had 

therapeutic effects only on wild type KRAS (KRAS wild type) with expression of EGFR, but 

had no tumor growth inhibitory activity to KRAS mutants. Therefore, the Guidelines published 

by the American Society of Clinical Oncology explicitly point out that anti-EGFR monoclonal 

antibody drugs are only applicable to KRAS wild type colorectal cancer patients (Allegra CJ, 

Jessup JM, Somerield MR, Hamilton SR, Hammond EH, Hayes DP, et al. American Society of 

2 
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Clinical Oncology provisional clinical opinion: testing for KRAS gene mutations in patients 

with metastatic colorectal carcinoma to predict response to anti-epidermal growth factor 

monoclonal antibody therapy. J. Clin Oneal. 2009; 27:2091-2096; Bardelli A, Siena S. 

Molecular mechanisms of resistance to cetuximab and panitumumab in Colorectal, cancer., J, 

Clin, Oneal. 2010; 28:1254-1261). 

Therefore, it is in need in the art to have humanized anti-epidermal growth factor receptor 

antibody drugs with biological activity, especially antibody drugs, such as antibody-drug 

conjugates, with curative effects to KRAS mutants, so as to further improve therapeutic 

efficacy and reduce side effects. 

In recent years, the rapid development of antibody-drug conjugates (ADC) has become 

one of the most advanced biopharmaceutical technologies in recent years due to the lead of 

monoclonal antibody cancer drugs. 

An antibody drug conjugate usually consists of three parts: 

1. monoclonal antibody with specific binding to a target; 

2. small molecule chemical drug with cytotoxicity; 

3. linker that links the small molecule drug and the monoclonal antibody. 

An antibody-drug conjugate kills tumor cells by utilizing the target specificity of the 

monoclonal antibody and the cytotoxicity of the chemical drug. Its mechanism of action is: (1) 

the antibody-drug conjugate specifically binds to a target antigen expressed on a tumor cell 

surface by the monoclonal antibody; (2) the complex of the antibody drug conjugate and the 

target antigen enters the cell via endocytosis mediated by the target antigen; (3) the 

antibody-drug conjugate degrades in the cell and releases the cytotoxic chemical drug; (4) the 

cytotoxic chemical drug kills the tumor cell. 

Although the mechanism of antibody drug conjugate appears straightforward, it is highly 

complex and unpredictable whether an antibody drug conjugate becomes a safe and effective 

drug depending on a variety of factors, such as: 

1) characteristics of target: whether a target antigen can be internalized or not, the 

expression level of the target antigen, differentials of expression level of target antigen between 

cancer cells and normal cells, and whether the target antigen has a extracellular domain (ECD) 

that is soluble in blood; 

2) characteristics of monoclonal antibody: specificity of the monoclonal antibody to the 

target antigen (preferably no cross-reaction with other proteins), stability of the monoclonal 

antibody, and whether the complex of the monoclonal antibody and the target can be 

3 
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endocytosed into the cell; 

3) characteristics of small molecule drug: potency of the cytotoxicity of the small molecule 

drug, stability thereof in blood, and toxicity of the in vivo metabolites of the ADC containing 

the small molecule drug; 

4) characteristics of linker: whether the linker is cleavable or non-cleavable, and stability 

of the linker in blood; 

5) ADC characteristics: whether the complex of ADC and target antigen can be 

internalized or not, stability of ADC in blood, linker used and number of chemical drugs 

conjugated to the ADC, the balance between cancer killing activity of ADC and its toxicity. 

Therefore, the development of ADC drugs requires substantial amount of experimental 

exploration and confirmation in the preclinical and clinical studies. Its safety and efficacy are 

hardly predictable. 

Contents of the Invention 

The inventors of the present invention have prepared an anti-epidermal growth factor 

receptor antibody-drug conjugate through a large number of experiments and creative work, 

and confirmed that it has good biological activities, thereby completing the present 

invention. 

A first aspect of the invention relates to an antibody-drug conjugate, a 

pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of the salt, 

comprising an anti-epidermal growth factor receptor antibody covalently linked to a 

cytotoxic agent. 

In one embodiment of the invention, the anti-epidermal growth factor receptor antibody 

comprises a heavy chain and a light chain, wherein the heavy chain has a variable region 

comprising CDRl, CDR2 and CDR3 having sequences as shown in SEQ ID NOs: 5 to 7 or 

mutants thereof, and the light chain has a variable region comprising CDRl, CDR2 and 

CDR3 having sequences as shown in SEQ ID NOs: 12 to 14 or mutants thereof. 

In one embodiment of the invention, the CDRl, CDR2 and CDR3 of the variable 

region of the light chain of said anti-epidermal growth factor receptor antibody respectively 

comprise sequences as shown in SEQ ID NOs: 12 to 14, or comprise sequences with identity 

of greater than 70%, such as greater than 75%, 80%, 85%, 90%, 91 %, 92%, 93%, 94%, 95%, 

96%, 97% 98%, or 99% to sequences as shown in SEQ ID NOs: 12 to 14, for example, 

sequences having 3, 2 or 1 mutations, deletions or addition of amino acids. 

4 
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In one embodiment of the invention, the CDRl, CDR2 and CDR3 of the variable 

region of the heavy chain of said anti-epidermal growth factor receptor antibody 

respectively comprise sequences as shown in SEQ ID NOs: 5 to 7, or comprise sequences 

with identity of greater than 70%, such as greater than 75%, 80%, 85%, 90%, 91 %, 92%, 

93%, 94%, 95%, 96%, 97% 98%, or 99% to the sequences as shown in SEQ ID NOs: 5 to 7, 

for example, sequences having 3, 2 or 1 mutations, deletions or addition of amino acids. 

In one embodiment of the invention, FRl, FR2, FR3, FR4 of the variable region of the 

heavy chain of said anti-epidermal growth factor receptor antibody respectively comprise 

sequences as shown in SEQ ID NOs: 8 to 11 or mutants thereof. 

In one embodiment of the invention, FRl, FR2, FR3, FR4 of the variable region of the 

heavy chain of said anti-epidermal growth factor receptor antibody respectively comprise 

sequences as shown in SEQ ID NOs: 8 to 11, or comprise sequences with identity of greater 

than 70%, for example, greater than 75%, 80%, 85%, 90%, 91 %, 92%, 93%, 94%, 95%, 

96%, 97%, 98%, or 99% to the above sequences. 

In one embodiment of the invention, FRl, FR2, FR3, FR4 of the variable region of the 

light chain of said anti-epidermal growth factor receptor antibody respectively comprise 

sequences as shown in SEQ ID NOs: 15 to 18, or mutants thereof. 

In one embodiment of the invention, FRl, FR2, FR3, FR4 of the variable region of the 

light chain of said anti-epidermal growth factor receptor antibody respectively comprise 

sequences as shown in SEQ ID NOs: 15 to 18, or comprise sequences with identity of 

greater than 70%, for example, greater than 75%, 80%, 85%, 90%, 91 %, 92%, 93%, 94%, 

95%, 96%, 97%, 98%, or 99% to the above sequences. 

In one embodiment of the invention, the variable region of the heavy chain of the 

anti-epidermal growth factor receptor antibody has a sequence as shown in SEQ ID NO: 1. 

In one embodiment of the invention, the variable region of the light chain of the 

anti-epidermal growth factor receptor antibody has a sequence as shown in SEQ ID NO: 2. 

In one embodiment of the invention, the heavy chain of the anti-epidermal growth 

factor receptor antibody has a constant region selected from the group consisting of a human 

IgG constant region, a human IgM constant region, a human IgA constant region, a human 

IgD constant region and a mutant thereof. 

In one embodiment of the invention, the IgG is selected from IgG 1, IgG2, IgG3 and 

IgG4. 

In one embodiment of the invention, constant region of the heavy chain of the 

5 
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anti-epidermal growth factor receptor antibody comprises an amino acid sequence as shown 

in SEQ ID NO: 3, or comprises a sequence with identity of greater than 70%, for example, 

greater than 75%, 80%, 85%, 90%, 91 %, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% to 

the sequence as shown in SEQ ID NO: 3. 

In one embodiment of the invention, constant region of the light chain of the 

anti-epidermal growth factor receptor antibody is a human lambda constant region, a human 

kappa constant region, or a mutant thereof. 

In one embodiment of the invention, constant region of the light chain of the 

anti-epidermal growth factor receptor antibody comprises an amino acid sequence as set 

forth in SEQ ID NO: 4, or comprises a sequence with identity of greater than 70%, for 

example, greater than 75%, 80%, 85%, 90%, 91 %, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 

or 99% of the sequence as shown in SEQ ID NO: 4. 

In one embodiment of the present invention, the antibody-drug conjugate, the 

pharmaceutically acceptable salt thereof, the solvate thereof or the solvate of said salt, has a 

structure represented by Formula I, 

Ab-(L-D)p 

Formula □ 

Wherein: 

Ab represents the anti-epidermal growth factor receptor antibody; 

L represents a linker; 

D represents the cytotoxic agent; 

p represents 1-8, for example 2-6, e.g. 3-5. 

In one embodiment of the invention, said cytotoxic agent is selected from the group 

consisting of chemotherapeutic agents, toxins (e.g., bacterial, fungal, plant, or animal-derived 

enzymatically active toxins or fragments thereof), radioisotopes, cytokines, antibiotics, 

enzymes, nanoparticles and biologically active peptides. 

In one embodiment of the invention, said cytotoxic agent is selected from the group 

consisting of Monomethyl auristatin E (MMAE), Monomethyl auristatin F (MMAF), 

maytansinoid alkaloids (e.g., Maytansine DMl, Maytansine DM4), Calicheamicin, 

duocarmycin MGBA, doxorubicin, ricin, diphtheria toxin and other toxins, 1131, interleukins, 

tumor necrosis factors, chemokines and nanoparticles. 

In one embodiment of the invention, said cytotoxic agent is MMAE. 

In one embodiment of the invention, said linker is cleavable or non-cleavable. 
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In one embodiment of the present invention, the linker is selected from the group 

consisting of 6-maleimidocaproyl (MC), maleimidopropionyl (MP), valine-citrulline (val-cit), 

alanine-phenylalanine (ala-phe), p-aminobenzyloxycarbonyl (PAB), N-succinimidyl 

4-(2-pyridylthio )valerate (SPP), N-succinimidyl 4-(N-maleimidomethy 1) 

-cyclohexane-1-carboxylate (SMCC), N-succinimidyl (4-iodo-acetyl) aminobenzoate (SIAB), 

and 6-maleimidocaproy 1-valine-citrulline-p-aminobenzy loxycarbony 1 (MC-vc-P AB). 

In one embodiment of the present invention, said linker is 

6-maleimidocaproyl-valine-citrulline-p-aminobenzy loxycarbonyl (MC-vc-P AB). 

In one embodiment of the present invention, the L-D in formula I is vc-MMAE, and the 

structure is as follows: 

In a particular embodiment of the invention, the antibody-drug conjugate, the 

pharmaceutically acceptable salt thereof, the solvate thereof or the solvate of said salt is 

represented by the following formula: 

Wherein, Ab represents the anti-epidermal growth factor receptor antibody, p is 1-8, 

e.g. 2-6, e.g. 3-5. 

The second aspect of the present invention relates to a composition (e.g., a 

pharmaceutical composition) comprising the antibody-drug conjugate, the pharmaceutically 

acceptable salt thereof, the solvate thereof or the solvate of the salt according to any one of 

items of the first aspect of the present invention, optionally, further comprising at least one 

pharmaceutically acceptable carrier, diluent or excipient. 

In one embodiment of the present invention, the composition further comprises a 

known chemotherapeutic agent for the treatment of a tumor, such as Adriamycin, 

cyclophosphamide and taxane [Taxol and Taxotere], Xeloda, Gemzar, Navelbine, 

Tamoxifen, aromatase inhibitors (Ruining, Fulong, Arnoldin), 5-FU plus folinic acid, 
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camptosar, oxaliplatin, cisplatin, carboplatin, estramustine, Novantrone, prednisone, 

vincristine (Oncovin), etc., or a combination thereof. 

The present invention also relates to a use of the antibody-drug conjugate, the 

pharmaceutically acceptable salt thereof, the solvate thereof or the solvate of the salt 

according to the first aspect of the invention in manufacture of a medicament for 

prophylaxis and/or treatment of a disease associated with epidermal growth factor receptor 

(EGFR). 

In one embodiment of the invention, the disease associated with epidermal growth 

factor receptor (EGFR) is a tumor associated with EGFR, such as a tumor associated with 

overexpression of EGFR, e.g., selected from colon cancer, rectal cancer, head and neck 

cancer, lung cancer, ovarian cancer, cervical cancer, bladder cancer, esophageal cancer, 

breast cancer, kidney cancer, prostate cancer, gastric cancer, pancreatic cancer and brain 

glioma. 

In one embodiment of the invention, the tumor is a tumor with KRAS gene mutation, 

e.g., selected from colon cancer, rectal cancer, lung cancer or pancreatic cancer with KRAS 

gene mutation. 

In one embodiment of the invention, the tumor is a tumor with BRAF gene mutation, 

e.g., selected from colon cancer, rectal cancer, and lung cancer with BRAF gene mutation. 

The invention also relates to a use of the antibody-drug conjugate, the pharmaceutically 

acceptable salt thereof, the solvate thereof or the solvate of the salt according to the first 

aspect of the present invention in manufacture of a medicament for inhibiting tumor 

angiogenesis, delaying tumor progression, inhibiting tumor growth, or inhibiting tumor cell 

proliferation. 

In one embodiment of the invention, the tumor is selected from colon cancer, rectal cancer, 

head and neck cancer, lung cancer, ovarian cancer, cervical cancer, bladder cancer, esophageal 

cancer, breast cancer, renal cancer, prostate cancer, gastric cancer, pancreatic cancer and brain 

glioma. 

In one embodiment of the invention, the tumor is a tumor with KRAS gene mutation, 

e.g., selected from colon cancer, rectal cancer, lung cancer or pancreatic cancer with KRAS 

gene mutation. 

In one embodiment of the invention, wherein the tumor is a tumor with BRAF gene 
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mutation, e.g., selected from colon cancer, rectal cancer, and lung cancer with BRAF gene 

mutation. 

The invention also relates to a method for prophylaxis and/or treatment of a disease 

associated with epidermal growth factor receptor (EGFR), wherein the method comprising a 

step of administering to a subject in need a prophylactically and/or therapeutically effective 

amount of the antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to the first aspect of the invention. 

In one embodiment of the invention, the disease associated with epidermal growth factor 

receptor (EGFR) is a tumor associated with EGFR, such as a tumor associated with 

overexpression of EGFR, e.g., selected from colon cancer, rectal cancer, head and neck cancer, 

lung cancer, ovarian cancer, cervical cancer, bladder cancer, esophageal cancer, breast cancer, 

renal cancer, prostate cancer, gastric cancer, pancreatic cancer and brain glioma. 

In one embodiment of the invention, the tumor is a tumor with KRAS gene mutation, for 

example, colon cancer, colorectal cancer, lung cancer or pancreatic cancer with KRAS gene 

mutation. 

In one embodiment of the invention, the tumor is a tumor with BRAF gene mutation, for 

example colon cancer, rectal cancer and lung cancer with BRAF gene mutation. 

The invention also relates to a method for inhibiting tumor angiogenesis, delaying tumor 

progression, inhibiting tumor growth, or inhibiting tumor cell proliferation, wherein the method 

comprising a step of administering to a subject in need a prophylactically and/or therapeutically 

effective amount of the antibody-drug conjugate, the pharmaceutically acceptable salt thereof, 

the solvate thereof or the solvate of the salt according to the first aspect of the invention. 

In one embodiment of the invention, wherein the tumor is selected from colon cancer, 

rectal cancer, head and neck cancer, lung cancer, ovarian cancer, cervical cancer, bladder 

cancer, esophageal cancer, breast cancer, renal cancer, prostate cancer, gastric cancer, 

pancreatic cancer and brain glioma. 

In one embodiment of the invention, the tumor is a tumor with KRAS gene mutation, for 

example, colon cancer, colorectal cancer, lung cancer or pancreatic cancer with KRAS gene 

mutation. 

In one embodiment of the invention, the tumor is a tumor with BRAF gene mutation, for 

example colon cancer, rectal cancer and lung cancer with BRAF gene mutation. 

The invention also relates to the antibody-drug conjugate, the pharmaceutically acceptable 
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salt thereof, the solvate thereof or the solvate of the salt according to the first aspect of the 

invention, which is used for prophylaxis and/or treatment of a disease associated with 

epidermal growth factor receptor (EGFR). 

In one embodiment of the invention, the disease associated with epidermal growth factor 

receptor (EGFR) is a tumor associated with EGFR, such as a tumor associated with 

overexpression of EGFR, e.g., selected from colon cancer, rectal cancer, head and neck cancer, 

lung cancer, ovarian cancer, cervical cancer, bladder cancer, esophageal cancer, breast cancer, 

renal cancer, prostate cancer, gastric cancer, pancreatic cancer and brain glioma. 

In one embodiment of the invention, the tumor is a tumor with KRAS gene mutation, for 

example, colon cancer, colorectal cancer, lung cancer or pancreatic cancer with KRAS gene 

mutation. 

In one embodiment of the invention, the tumor is a tumor with BRAF gene mutation, for 

example colon cancer, rectal cancer and lung cancer with BRAF gene mutation. 

The invention also relates to the antibody-drug conjugate, the pharmaceutically acceptable 

salt thereof, the solvate thereof or the solvate of the salt according to the first aspect of the 

invention, which is used for inhibiting tumor angiogenesis, delaying tumor progression, 

inhibiting tumor growth, or inhibiting tumor cell proliferation. 

In one embodiment of the invention, the tumor is selected from colon cancer, rectal cancer, 

head and neck cancer, lung cancer, ovarian cancer, cervical cancer, bladder cancer, esophageal 

cancer, breast cancer, renal cancer, prostate cancer, gastric cancer, pancreatic cancer and brain 

glioma. 

In one embodiment of the invention, the tumor is a tumor with KRAS gene mutation, for 

example, colon cancer, colorectal cancer, lung cancer or pancreatic cancer with KRAS gene 

mutation. 

In one embodiment of the invention, the tumor is a tumor with BRAF gene mutation, for 

example colon cancer, rectal cancer and lung cancer with BRAF gene mutation. 

The anti-epidermal growth factor receptor antibody-drug conjugate, the pharmaceutically 

acceptable salt thereof, the solvate thereof or the solvate of the salt according to the present 

invention has a good inhibition activity on tumor cell growth in vivo and in vitro, especially 

obvious inhibition activity on tumor growth of tumor cells with middle level or low level 

expression of EGFR, as well as has low cytotoxicity; more specifically, the anti-EGFR 
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antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the solvate thereof or 

the solvate of the salt according to the present invention also has good curative effects on 

tumors with KRAS gene mutation or BRAF gene mutation, so that it has good application 

prospects. 

The present invention is further described as follows: 

In the present invention, the scientific and technical terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art, unless otherwise 

indicated. Also, the terms and laboratory procedures relevant to chemistry of proteins and 

nucleic acids, molecular biology, cell and tissue culture, microbiology, immunology are all 

terms and conventional steps that are widely used in the corresponding fields. Meanwhile, 

for the purpose of better understanding the present invention, definitions and explanations 

of related terms are provided below. 

In the present invention, the term "antibody" refers to an immunoglobulin molecule 

that is typically composed of two pairs of identical polypeptide chains (each having a 

"light" (L) chain and a "heavy" (H) chain). The light chain of antibody can be divided into 

two types: K and A. The heavy chain can be divided into five types: µ, 8, y, a or E, and the 

antibody can be therefore divided according to different types of heavy chain into five types: 

IgM, IgD, IgG, IgA and IgE. Within the light and heavy chains, the variable and constant 

regions are linked by a "J" region of about 12 or more amino acids, and the heavy chain 

further comprises a "D" region of about 3 or more amino acids. Each heavy chain consists 

of a heavy chain variable region (VH) and a heavy chain constant region (CH)- The heavy 

chain constant region consists of three domains (CHl, CH2 and CH3). Each light chain 

consists of a light chain variable region (VL) and a light chain constant region (CL). The 

light chain constant region consists of one domain CL. The constant regions of antibody may 

mediate the binding of immunoglobulin to a host tissue or factor, including various cells 

(e.g., effector cells) of the immune system and component Clq of the complement system. 

The V H and V L regions can also be subdivided into regions with high variability ( called 

complementarity determining regions (CDRs)) among which more conserved regions known 

as framework regions (FR) are scattered. Each of V H and V L consists of three CD Rs and 4 

FRs arranged in the following order: FRl, CDRl, FR2, CDR2, FR3, CDR3, FR4 from the 

amino terminus to the carboxy terminus. The variable regions (V H and V L) of each heavy 

chain/light chain pair form antibody binding sites, respectively. The distribution of amino 

acids to regions or domains follows the definitions of Kabat Sequences of Proteins of 
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Immunological Interest (National Institutes of Health, Bethesda, Md. (1987 and 1991)), or 

Chothia & Lesk (1987) J. Mol. Biol. 196: 901 -917; definition of Chothia et al. (1989) 

Nature 342: 878-883. The term "antibody" is not limited by any particular method of 

producing an antibody. For example, it comprises, in particular, recombinant antibodies, 

monoclonal antibodies, and polyclonal antibodies. The antibodies may be different types of 

antibodies, e.g., IgG (e.g., IgGl, IgG2, IgG3 or IgG4 subtype), IgAl, IgA2, IgD, IgE or IgM 

antibodies. 

In the present invention, the IgG heavy chain constant region comprises IgG 1, IgG2, 

IgG3 or IgG4. In an embodiment of the invention, the IgG heavy chain constant region is an 

IgGl type. 

In the present invention, the K light chain constant region comprises various allotypes, 

such as Kml, Kml, 2 or Km3. 

About amino acid sequence of antibody 

In an embodiment of the invention, the heavy chain variable region amino acid 

sequence of the anti-epidermal growth factor receptor antibody is SEQ ID NO: 1. In an 

embodiment of the invention, the light chain variable region amino acid sequence of the 

anti-epidermal growth factor receptor antibody is SEQ ID NO: 2. 

In another aspect, the antibody heavy chain variable region amino acid sequence of the 

invention is at least 70%, preferably at least 75%, preferably at least 80%, preferably 85% 

more preferably at least 90%, and most preferably at least 95% identical to the sequence of 

SEQ ID NO: 1. 

In another aspect, the antibody light chain variable region amino acid sequence of the 

invention is at least 70%, preferably at least 75%, preferably at least 80%, preferably at least 

85%, more preferably at least 90%, and most preferably at least 95% identical to the 

sequence identity of SEQ ID NO: 2. 

In an embodiment of the invention, the amino acid sequences of CDRs of the heavy and 

light chain variable regions of epidermal growth factor receptor antibody are determined as 

follows: 

The amino acid sequences of CDRl, CDR2 and CDR3 of heavy chain are SEQ ID NO: 5 

to 7, respectively; the amino acid sequences of CDRl, CDR2 and CDR3 of light chain are SEQ 

ID NO: 12 to 14, respectively. 

In another aspect, the amino acid sequences contained in the CD Rs of heavy chains of the 
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anti-epidermal growth factor receptor antibody may have one or more mutations or additions or 

deletions of amino acids in SEQ ID NOs: 5 to 7. Preferably, the amino acids for the mutations, 

additions or deletions are not more than 3 amino acids. More preferably, the amino acids for the 

mutations, additions or deletions are not more than 2 amino acids. Most preferably, the amino 

acids for the mutations, additions or deletions are not more than 1 amino acid. 

In another aspect, the amino acid sequences contained in the CDRs of light chains of the 

anti-epidermal growth factor receptor antibody may have one or more mutations or additions or 

deletions of amino acids in SEQ ID NOs: 12 to 14. Preferably, the amino acids for the 

mutations, additions or deletions are not more than 3 amino acids. More preferably, the amino 

acids for the mutations, additions or deletions are not more than 2 amino acids. Most preferably, 

the amino acids for the mutations, additions or deletions are not more than 1 amino acid. 

In an embodiment of the invention, the amino acid sequences of FRs of the heavy and light 

chain variable regions of the epidermal growth factor receptor antibody are determined as 

follows: 

The sequences of the heavy chain variable regions FRl, FR2, FR3 and FR4 are SEQ ID 

NO: 8 to 11, respectively. The sequences of the light chain variable regions FRl, FR2, FR3 and 

FR4 are SEQ ID NO: 15 to 18, respectively. 

On the other hand, the amino acid sequences of heavy or light chain variable regions FRs 

of the anti-epidermal growth factor receptor antibody may have one or more mutations or 

additions or deletions of amino acids in SEQ ID NOs: 8 to 11 and SEQ ID Nos: 15 to 18. 

Preferably, the amino acids for the mutations, additions or deletions are not more than 3 amino 

acids. More preferably, the amino acids for the mutations, additions or deletions are not more 

than 2 amino acids. Most preferably, the amino acids for the mutations, additions or deletions 

are not more than 1 amino acid. 

The mutants with the above mutations, additions or deletions in antibody or CDR regions 

or framework regions still retain the ability of specific binding to EGFR. 

In an embodiment of the invention, the anti-epidermal growth factor receptor antibody 

heavy chain constant region amino acid sequence is SEQ ID NO: 3. In an embodiment of the 

invention, the anti-epidermal growth factor receptor antibody light chain constant region amino 

acid sequence is SEQ ID NO: 4. 

In another aspect, the amino acid sequence of the antibody heavy chain constant region of 

the invention is at least 70%, preferably at least 75%, preferably at least 80%, preferably at 

least 85%, more preferably at least 90%, most preferably at least 95%, such as 96%, 97%, 98%, 
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99% identical to SEQ ID NO: 3. 

In another aspect, the amino acid sequence of the antibody light chain constant region of 

the invention is at least 70%, preferably at least 75%, preferably at least 80%, preferably at 

least 85%, more preferably at least 90%, most preferably at least 95%, such as 96%, 97%, 98%, 

99% identical to SEQ ID NO: 4. 

The monoclonal antibody variants of the present invention can be obtained by 

conventional genetic engineering methods. Those skilled in the art are fully aware of the 

methods of transforming DNA molecules using nucleic acid mutations. In addition, nucleic acid 

molecules encoding heavy and light chain variants can also be obtained by chemical synthesis. 

In the present invention, the algorithms for determining the percentage of sequence 

identity (homology) and sequence similarity are, for example, BLAST and BLAST 2.0 

algorithms, which are separately described in Altschul et al. (1977) Nucl. Acid. Res. 25: 

3389- 3402 and Altschul et al. (1990) J. Mol. Biol. 215: 403-410. The BLAST and BLAST 

2.0 can be used to determine the identity percentages of the amino acid sequences of the 

invention by using, for example, parameters as described in the literatures or default 

parameters. The software that performs BLAST analysis can be obtained through the 

National Biotechnology Information Center. 

In the present invention, those amino acid sequences having at least 70% sequence 

identity to the amino acid sequence comprises polypeptide sequences substantially identical 

to the amino acid sequence, for example, when the method described herein (e.g., BLAST 

analysis using standard parameters) is used, those amino acid sequences with at least 70% 

sequence identity in comparison with the polypeptide sequence of the present invention, 

preferably at least 75%, 80%, 85%, 86%, 87%, 88%, 89%, 90%, 91 %, 92%, 93%, 94%, 95%, 

96%, 97%, 98%, 99% or greater sequence identity to the polypeptide sequences of the 

present invention. 

In the present invention, the toxins used for the antibody-drug conjugate include diphtheria 

toxin A chain, non-binding active fragments of diphtheria toxin, exotoxin A chain (from 

Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, a-sarcin, Aleutites 

fordii toxic protein, dianthin toxic protein, Phytolacaamericana toxic proteins (PAPI, P APII and 

PAP-S), Momordica charantia inhibitors, curcin, crotin, sapaonaria officinalis inhibitors, 

gelonin, mitogellin, restrictocin, phenomycin, enomycin, and trichothecenes. See also: e.g., WO 

93/21232 published on October 28, 1993. 

A variety of radionuclides can be used to generate the antibody-drug conjugates. Examples 
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. l d 212B. 1311 1311 9Dy d 1s6R inc u e 1, , n, , an e. 

The antibody-cytotoxic agent conjugates can be prepared using a variety of bifunctional 

protein coupling agents, such as bifunctional derivatives, for example, N-succinimidyl 

3-(2-pyridyldithio)propionate (SPDP), iminothiolane (IT), imidates (e.g., dimethyl adipimidate 

dihydrochloride), active esters (e.g., disuccinimidyl suberate), aldehydes (e.g., glutaraldehyde), 

bisazide compounds (e.g., bis(p-diazidobenzoyl)hexamethylenediamine), bisdiazo compounds 

( e.g., bis(p-diazobenzoyl)-ethylenediamine ), diisothiocyanates ( e.g., toluene-2,6-diisocyanate ), 

and double active fluorine compounds (e.g., 1,5-difluoro-2,4-dinitrobenzene). For example, it 

can be a ricin-containing immunotoxin prepared as described by Vitetta et al. (1987) Science, 

238: 1098. The carbon-14 labeled 1-isothiocyanic acid benzyl-3-methyldiethylenetriamine 

pentaacetic acid (MX-DTPA) is an exemplary chelating agent for coupling radioactive 

nucleotides with antibodies (WO94/11026). The invention also comprises a conjugate of an 

antibody and one or more small molecule toxins (e.g., calicheamicin, maytansinoid, dolastatin, 

auristatin, trichothecene, and CC 1065, as well as toxic derivatives of these toxins). 

In some embodiments, the antibody-drug conjugate comprises an anti-epidermal growth 

factor receptor antibody coupled to dolastatin or a dolastatin peptide analogue and derivative 

auristatin (U.S. Patent No. 5,635,483; 5,780,588). Dolastatin and auristatin have shown 

activities of interfering with microtubule kinetics, GTP hydrolysis, and nuclear and cell division 

(Woyke et al. (2001) Antimicrob. Agents and Chemother. 45 (12): 3580-3584), and have 

anticancer activity (US 5,663,149) and antifungal activity (Pettit et al. (1998) Antimicrob. 

Agents Chemother. 42: 2961-2965). The drug modules of dolastatin or auristatin can be 

attached to an antibody via N (amino) terminus or C (carboxy) terminus of the peptide drug 

modules (WO 02/088172). 

In the present invention, the structure of MMAE is: 

I y H 0 
'-s~~N,, )lN 

I O A I o"---- o 

H 
N 

OH 

In the present invention, the structure of MMAF is: 

() ' H 

N~N:co 
o o I 

0"---- 0 "---- O OH # 
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In the present invention, an enzyme as cytotoxic agent may be a compound having nucleic 

acid degradation activity (e.g., ribonuclease or DNA endonuclease, such as deoxyribonuclease; 

DNA enzyme). 

In the present invention, the drug load is represented by p, i.e., the average number of drug 

modules (i.e., cytotoxic agents) of each antibody in the molecule of formula I: Ab-(L-D)p- The 

drug load can range from 1 to 20 drug modules (D) per antibody. The ADC of Formula I 

includes a collection of antibodies conjugated to a range of (1-20) drug modules. The average 

number of drug modules per antibody from the ADC preparation of coupling reaction can be 

verified by conventional means, such as mass spectrometry, ELISA assay, and HPLC. The 

quantitative distribution of ADCs in respect of p can also be determined. In some cases, 

homogeneous ADCs with p of certain value can be isolated from ADCs with other drug 

loadings, and purification and validation can be achieved by means such as reverse phase 

HPLC or electrophoresis. 

For some antibody-drug conjugates, p may be limited by the number of attachment sites on 

the antibody. For example, if the attachment site is a cysteine thiol, the antibody may have only 

one or several cysteine thiol groups, or may have only one or more thiol groups with sufficient 

reactivity to attach the linkers. In certain embodiments, a higher drug load, such asp > 5, may 

cause aggregation, insolubility, toxicity, or loss of cell permeability of certain antibody-drug 

conjugates. 

In certain embodiments, the ADCs of the invention have a drug load ranging from 1 to 

about 8; from about 2 to about 6; from about 3 to about 5; from about 4 to about 5; from about 

3.5 to about 4.5; about 4. In fact, it has been shown that some ADCs had an optimal drug load 

of less than 8, or from about 2 to about 5, for each antibody. See US2005-0238649Al (which is 

fully incorporated herein by reference). 

In certain embodiments, drug modules less than the theoretical maximum are conjugated 

to the antibody in the coupling reaction. The antibody may comprise, for example, a lysine 

residue that does not react with a drug-linker intermediate or a linker reagent. In general, the 

antibody does not contain a number of free and reactive cysteine thiol groups, which can be 

linked to a drug moiety; in fact, most of the cysteine thiol groups in the antibody are present in 

the form of a disulfide bridge. In certain embodiments, the antibody may be reduced with a 

reducing agent such as dithiothreitol (DTT) or tricarbonyl ethyl phosphine (TCEP) under partial 

or complete reductive conditions to produce a reactive cysteine thiol group. In certain 
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embodiments, the antibody is placed under denaturing conditions to expose a reactive 

nucleophilic group, such as lysine or cysteine. 

The loading (drug/antibody ratio) of ADC may be controlled in different ways, for 

example, by: (i) limiting the mole number of drug-linker or linker reagent relative to the 

antibody, (ii) limiting the time or temperature of the coupling reaction, (iii) modifying cysteine 

thiol moieties or restricting reduction conditions, (iv) performing engineering reconstruction of 

amino acid sequences of the antibodies by recombinant techniques, such that the number and 

location of cysteine residues are changed in order to control the number and/or location of the 

linker-drug attachments. It is to be understood that if more than one nucleophilic group is 

reacted with a drug-linker intermediate or with a linker reagent and a subsequent drug module 

reagent, the resulting product is an ADC compound mixture having one or more drug modules 

attached to the antibody. The average number of drug modules per antibody can be calculated 

from the mixture by an antibody-specific and drug-specific double-ELISA antibody assay. The 

various ADC molecules in the mixture can be identified by mass spectrometry and separated by 

HPLC, for example, hydrophobic interaction chromatography. In certain embodiments, a 

homogeneous ADC with a single loading value can be isolated from the coupling mixture by 

electrophoresis or chromatography. 

In the present invention, the pharmaceutically acceptable salts of the antibody-drug 

conjugates include acid addition salts of inorganic acids, carboxylic acids and sulfonic acids, 

for example, salts of the following acids: hydrochloric acid, hydrobromic acid, sulfuric acid, 

phosphoric acid, methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, 

toluenesulfonic acid, naphthalene disulfonic acid, acetic acid, trifluoroacetic acid, propionic 

acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic acid and benzoic acid. 

The pharmaceutically acceptable salts of the antibody-drug conjugates of the present 

invention also include salts of conventional bases, for example (merely exemplified and 

preferred), alkali metal salts (e.g., sodium salts and potassium salts), alkaline earth metal salts 

(e.g., calcium salts and magnesium salts) and ammonium salts derived from ammonia or 

organic amines containing from 1 to 16 carbon atoms, in which the organic amines are, for 

example (merely exemplified and preferred), ethylamine, diethylamine, triethylamine, ethyl 

diisopropy lamine, monoethanolamine, diethanolamine, triethanolamine, dicyclohexy lamine, 

dimethylaminoethanol, procaine, dibenzamide, N-methylpiperidine, N-methylmorpholine, 

arginine, lysine and 1,2-ethylenediamine. 

In the present invention, the solvate represents these forms of the antibody-drug conjugate of 
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the present invention: complexes in solid or liquid form that are formed by coordination of the 

antibody-drug conjugate with solvent molecules. Hydrate is a specific form of the solvate which 

has coordinating water molecules. In the present invention, the hydrate is the preferred solvate. 

The EGFR-associated tumors that can be preferably treated with the antibody-drug 

conjugates of the invention include tumors with EGFR overexpression, respiratory tract tumors 

(e.g., small cell carcinoma and non-small cell carcinoma, bronchial carcinoma), wherein 

non-small cell lung cancer is particularly preferred; tumors of digestive tracts (e.g., esophagus, 

stomach, gallbladder, small intestine, large intestine, rectum), wherein intestinal tumor is 

particularly preferred; tumors of endocrine and exocrine glands (e.g., thyroid and parathyroid, 

pancreas and salivary glands), wherein pancreatic tumor is particularly preferred; tumors of head 

and neck regions (e.g., larynx, hypopharynx, nasopharynx, oropharynx, lips, mouth, tongue and 

esophagus); and/or gliomas. 

In the present invention, EGFR overexpression means that the expression level of EGFR is 

increased as compared with the level of EGFR expression on the surface of normal epithelial 

cells; specifically, it can be divided into high expression, moderate expression and low expression, 

for example, DiFi cells are EGFR high expression cell lines, Lo Vo cells are EGFR moderate 

expression cell lines, while HT-29 cells are EGFR low expression cell lines (Wild, R., et al., Mol. 

Cancer Rher 2006: 5 (1), p104-113, Cetuximab preclinical antitumor activity (monotherapy and 

combination based) is not predicted by relative total or activated epidermal growth factor receptor 

tumor expression levels). 

The antibody-drug conjugates of the present invention may be used in combination with a 

known chemotherapeutic agent for the treatment of tumors, the chemotherapeutic agent can be, 

for example, Adriamycin, cyclophosphamide and taxane [Taxol and Taxotere], Xeloda, Gemzar, 

Navelbine, Tamoxifen, aromatase inhibitors (Arimidex, Femara, Aromasin), 5-FU plus folinic 

acid, camptosar, oxaliplatin, cisplatin, carboplatin, estramustine, Novantrone, prednisone, 

Oncovin, etc., or a combination thereof. 

In the present invention, "treatment" refers to clinical intervention that attempts to alter the 

natural course of a treated individual or cell, either for prevention or in the course of clinical 

pathology. The desired effect of treatment includes the prevention of recurrence or relapse of 

disease, the alleviation of symptoms, the weakening of any direct or indirect pathological 

consequences of disease, the prevention of metastasis, the reduction of disease progression rate, 

the improvement or alleviation of disease status, and the elimination or improvement of 

prognosis. In some embodiments, the antibody or antibody-drug conjugate of the invention is 
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used to delay the onset of a disease or condition or to slow down the progression of a disease or 

condition. The above parameters used to assess the successful treatment and improvement of 

disease can be easily measured by conventional procedures familiar to physicians. For cancer 

treatment, efficacy can be measured by, for example, assessing time to progress (TTP) and/or 

measuring response rate (RR). 

In the present invention, "subject" refers to a vertebrate. In certain embodiments, the 

vertebrate refers to a mammal. The mammal includes, but is not limited to, livestock (such as 

cattle), pets (such as cats, dogs, and horses), primates, mice and rats. In certain embodiments, 

the mammal refers to a human. 

In the present invention, "effective amount" refers to an amount effective to achieve the 

desired therapeutic or prophylactic effect at the desired dose and time. The "therapeutically 

effective amount" of a substance/molecule of the invention may vary depending on factors such 

as disease state, age, gender and body weight of an individual and the ability of the 

substance/molecule to elicit a desired response in the individual. The therapeutically effective 

amount also covers an amount of the substance/molecule of which beneficial effects are 

superior to any toxic or detrimental effect. "Prophylactically effective amount" refers to an 

amount effective to achieve the desired prophylactic effect at the desired dose and time. It is 

generally but not necessary, however, that the prophylactically effective amount will be lower 

than the therapeutically effective amount since the prophylactic dose is administered to the 

subject prior to the onset of the disease or early in the disease. In the case of cancer, the 

therapeutically effective amount of the drug can reduce the number of cancer cells; reduce the 

tumor volume; inhibit (i.e., slow down to some extent, preferably stop) the cancer cells 

infiltrating into the surrounding organs; inhibit (i.e., slow down to some extent, preferably stop) 

tumor metastasis; inhibit to some extent the growth of tumor; and/or alleviate to some extent 

one or more symptoms associated with cancer. 

For the prophylaxis or treatment of the disease, the appropriate dosage of the 

antibody-drug conjugate of the invention (when used alone or in combination with one or more 

other therapeutic agents such as chemotherapeutic agents) will depend on the type of disease to 

be treated, the type of the antibody-drug conjugate, the severity and progression of the disease, 

the administration of the antibody-drug conjugate that is for the purpose of prevention or 

treatment, the previous therapy, the patient's clinical history and reactivity with the 

antibody-drug conjugates, judgment of physicians. Suitably, the antibody-drug conjugate is 

administered to the patient either once or through a series of treatments. Depending on the type 
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and severity of the disease, the initial candidate dose administered to the patient may be about 1 

µg/kg to 100 mg/kg (e.g., 0.1 mg/kg to 20 mg/kg) of the antibody-drug conjugate, for example 

or by one or more separate administrations or by continuous infusion. Depending on the factors 

described above, the typical daily dose may range from about 1 µg/kg to 100 mg/kg or more. 

For repeated administrations for several days or more, depending on the conditions, the 

treatment is usually continued until the desired inhibition of symptoms appears. An exemplary 

dose of the antibody-drug conjugate may range from about 0.05 mg/kg to about 10 mg/kg. As 

such, the antibody-drug conjugate of one or more doses of about 0.5 mg/kg, 2.0 mg/kg, 4.0 

mg/kg or 10 mg/kg ( or any combination thereof) may be administered to the patient. Such doses 

may be administered intermittently, for example, weekly or every three weeks (e.g., such that 

the patient receives about 2 to about 20 doses, or, for example, about 6 doses of the 

antibody-drug conjugate). A higher initial loading dose may be administered, followed by one 

or more doses of lower dose. The process of this therapy is easily monitored by conventional 

techniques and assays. "Long term" administration refers to the fact that the initial therapeutic 

effect (activity) is maintained for a longer period of time, in contrast to the short-term pattern, 

in a continuous mode of administration of the agent. "Intermittent" administration refers to 

treatment that is not continuous without interruption, but is essentially periodic. Administration 

in "combination" with one or more other therapeutic agents includes simultaneous (co-) 

administration and sequential administration in any order. 

"Pharmaceutically acceptable carriers" include, when used in the present invention, 

pharmaceutically acceptable carriers, excipients or stabilizers, which are non-toxic to the cells 

or mammals to which they are exposed at the dosage and concentration employed. Typically, a 

physiologically acceptable carrier is a pH buffered aqueous solution. Examples of 

physiologically acceptable carriers include buffers such as phosphates, citrates and other 

organic acids; antioxidants including ascorbic acid; low molecular weight (less than about 10 

residues) polypeptides; proteins such as serum albumin, gelatin or immunoglobulins; 

hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, 

asparagine, arginine or lysine; monosaccharides, disaccharides and other carbohydrates, 

including glucose, mannose, sucrose, trehalose or dextrin; chelating agents such as EDT A; 

sugar alcohols such as mannitol or sorbitol; salt-forming counterions such as sodium; and/or 

nonionic surfactants such as TWEEN™, polyethylene glycol (PEG) and PLURONICS™. 

In the present invention, the KRAS gene has the same meaning as the K-RAS gene, which 

is a member of RAS gene family and encodes K-ras protein, which is related to the generation, 
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proliferation, migration, diffusion and angiogenesis of various tumors. Its common mutation 

sites are codon 12 and codon 13 of exon 2 of K-RAS gene, and codon 61 of exon 3, among 

which there are 7 mutation hot spots: Gl2C, Gl2R, Gl2S, Gl2V, Gl2D, Gl2A, Gl3V/D. 

These seven mutations account for more than 90%. In one embodiment of the invention, the 

tumor is a tumor with KRAS gene mutation that is associated with EGFR overexpression. 

In the present invention, BRAF (v-raf murine sarcoma viral oncogene homolog B 1) gene 

is a proto-oncogene and is a member of the RAF family. Approximately 8% of human tumors 

have BRAF mutations, and most of the BRAF gene mutations are BRAFV600E mutations that 

lead to the continued activation of downstream MEK/ERK signaling pathways, which are 

critical for tumor growth and invasion and metastasis. In one embodiment of the invention, the 

tumor is a tumor with BRAF gene mutation that is associated with EGFR overexpression. 

In the present invention, 20 conventional amino acids and their abbreviations follow their 

conventional usages. See Immunology-A Synthesis (2nd ed., E. S. Golub and D.R. Gren, Eds., 

Sinauer Associates, Sunderland, Mass. (1991)), which is incorporated herein by reference. 

Brief Description of the Drawings 

Fig.1 shows a HIC-HPLC plot for determining the drug/antibody ratio of antibody-drug 

conjugates. 

Fig.2 shows results of detection of inhibition activity on cells in vitro of monoclonal 

antibody and antibody-drug conjugate, wherein O represents BA03 monoclonal antibody, 

£. represents MYK-3 antibody-drug conjugate. 

Fig.3 shows inhibition activity of MYK-3 on the growth of colon cancer cell line 

HT-29, wherein O represents BA03 monoclonal antibody and £. represents MYK-3 

antibody-drug conjugate. 

Fig.4 shows inhibition activity of MYK-3 on the growth of glioma cell U87-MG, where 

0 represents BA03 monoclonal antibody and £. represents MYK-3 antibody drug 

conjugates. 

Fig.5 shows inhibition activity of MYK-3 on the growth of lung cancer cell A549, 

wherein O represents BA03 monoclonal antibody, and £. represents MYK-3 

antibody-drug conjugate. 

Fig.6 shows inhibition activity of MYK-3 on the growth of KRAS mutant colon cancer 

cell Lo Vo, in which ◊ represents levofloxacin monoclonal antibody and £. represents 

MYK-3 antibody-drug conjugate. 
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Fig.7 shows effects of monoclonal antibody and antibody-drug conjugates on volume 

of HT-29 colon cancer xenografted tumor in mice, in which the data are expressed as the 

mean ± standard deviation; * indicates P <0.05, ** indicates P <0.01, and *** indicates P 

<0.001, as compared with the buffer control group. 

Fig.8 shows effects of monoclonal antibody and antibody-drug conjugate on body 

weight of mice of HT-29 colon cancer xenograft model. 

Fig.9 shows inhibition activity of MYK-3, monoclonal antibody BA03 and BA03+ 

equimolar vcMMAE on the growth of colorectal cancer cell DiFi, wherein D represents 

monoclonal antibody component BA03 of MYK-3, ti represents monoclonal antibody 

BA03 plus vcMMAE in an amount equivalent to MYK-3 drug-loading moles, ♦ 

represents MYK-3. 

Fig.10 shows inhibition activity of MYK-3 on the growth of KRAS mutant colon 

cancer cell Lo Vo in nude mice. 

Fig.11 shows HIC-HPLC analysis diagrams of BA03-MCC-MMAE, 

BA03-MC-MMAE and MYK-3. 

Fig.12 shows comparison of in vitro cell activities of MYK-3 with BA03-MC-MMAE, 

BA03-MCC-MMAE, wherein D represents BA03-MC-MMAE, ti represents 

BA03-MCC-MMAE, and ♦ represents MYK-3. 

Specific Models for Carrying out the Invention 

The embodiments of the present invention will be described in details with reference to 

the following examples, and it will be understood by those skilled in the art that the 

following examples are intended to be illustrative of the invention and are not to be taken as 

limiting the scope of the invention. When specific conditions in the examples were not 

given, they were carried out in accordance with conventional conditions or the conditions 

recommended by the manufacturers. When reagents or instruments as used were not 

indicated with the manufacturers, they were conventional products commercially available 

in the market. 

The antibody BA03 of the present invention was BA03 as described in the Chinese 

invention patent application CN 103772504A, and its preparation method could be seen in 

Example 3 of this patent application. The sequences of every part of the antibody were as 

follows: 

The sequence of the variable region of heavy chain was: 
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QVQLQESGPGL VKPSETLSLTCTVSGFSLSNYDVHWVRQAPGKGLEWLGVIWSGG 

NTDYNTPFTSRL TISVDTSKNQFSLKLSSVT AADT A VYYCARALDYYDYEFA YWGQGT 

LVTVSS (SEQ ID NO: 1). 

wherein the underlined parts were CDRl (SEQ ID NO: 5), CDR2 (SEQ ID NO: 6), CDR3 

(SEQ ID NO: 7), respectively; 

the non-underlined parts were FRl (SEQ ID NO: 8), FR2 (SEQ ID NO: 9), FR3 (SEQ ID 

NO: 10), FR4 (SEQ ID NO: 11), respectively. 

The sequence of the variable region of light chain was: 

EIVLTQSPDFQSVTPKEKVTITCRASQSIGTNIHWYQQKPDQSPKLLIKY ASESISGIP 

SRFSGSGSGTDFTL TINSLEAEDAA TYYCQQNNEWPTSFGQGTKLEIK (SEQ ID NO: 2). 

wherein the underlined parts were CDRl (SEQ ID NO: 12), CDR2 (SEQ ID NO: 13), 

CDR3 (SEQ ID NO: 14), respectively; 

the non-underlined parts were FRl (SEQ ID NO: 15), FR2 (SEQ ID NO: 16), FR3 (SEQ 

ID NO: 17), FR4 (SEQ ID NO: 18), respectively. 

The sequence of constant region of heavy chain was: 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL 

QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPEL 

LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR 

EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYT 

LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL 

TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 3). 

The sequence of constant region of light chain was: 

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES 

VTEQDSKDSTYSLSSTLTLSKADYEKHKVY ACEVTHQGLSSPVTKSFNRGEC (SEQ ID 

NO: 4). 

Example 1: Preparation of antibody-drug conjugate 

10 mg of BA03 antibody was buffer exchanged using a 15 mL 30 KD ultrafiltration 

device into a reduction buffer (25 mM sodium borate, pH 8.0, 25 mM NaCl, 5 mM EDTA) 

for a total of three times; the final volume was about 1 mL, transferred to a new Eppendorf 

centrifuge tube (weighed), and weighed; the protein concentration was measured and the 

total amount of protein was calculated. 2.5 times molar amount of DTT was added to the 

antibody and incubated at room temperature for 2 hours and continuously mixed. The 
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mixture was buffer exchanged using a 15 ml 30 KD ultrafiltration device into a coupling 

buffer (50 mM Tris, pH 7.2, 150 mM NaCl, 5 mM EDTA) for a total of three times. The 

concentrated solution was taken and weighed, measured by A280 to determine protein 

concentration, and the total amount of protein was calculated. 10µ1 sample was taken and 

measured by Ellman's method to determine number of free thiol groups. 

In addition, the molar concentration of its free thiol groups was calculated by the 

following formula: 

b: optical path length of cuvette (usually 1cm). 

The mole number of free thiol groups was calculated from the molar concentration of free 

thiol groups and the volume of total protein solution. 

To the reduced antibody was added 1.1 times the mole number of free thiol groups of 

vc-MMAE (purchased from Haoyuan Chemical Technology Co., Ltd., No. HY-15575) 

(dissolved in DMSO), mixed at room temperature and reacted for 2 hours, intermittently mixed. 

To the reaction system was added with N-acetylcysteine in an amount of 20 times the mole 

number of vc-MMAE in the reaction solution, mixed, and the mixture was allowed to stand for 

5 minutes. The mixture was buffer exchanged using a 15ml 30KD ultrafiltration device into a 

conjugate stock solution (20 mM sodium citrate (Na-citrate), 0.3% NaCl, 5% Trehalose, 0.05% 

TWeen-80, pH 6.0) for a total of 3 times. The obtained antibody-drug conjugate MYK-3 

sample was stored at 4 °C. 

Determination of drug/antibody ratio: 

The prepared antibody-drug conjugate MYK-3 was analyzed by HIC-HPLC analysis (Jun 

Ouyang, Drug-To-Antibody (DAR) Ratio and Drug Distribution by Hydrophobic Interaction 

Chromatography and Reverse Phase High Performance Chromatography, Laurent Ducry (ed.), 

Antibody Drug Conjugates, Chapter 17, Methods in Molecular Biology, Vol 1045, p275-283) 

to determine the drug/antibody ratio (DAR), the results were shown in Fig.1, and the average 

drug load DAR was calculated as 4.1 according to the peak area. 

Example 2: Detection of inhibition activity of antibody-drug conjugate MYK-3 on cells in 

vitro 

method for detection of inhibition activity on cells: 

1.1 After 3-4 times of passages of the thawed cell lines, the culture media were firstly 
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discarded, the cells were rinsed with 5mL of DPBS once, and then digested with 3mL of trypsin, 

resuspended respectively with media, centrifuged with a centrifuge, and the supernatants were 

discarded. And then the cells were resuspended again with the media, and 0.5 mL samples were 

taken and counted with a cell counter. The cells were plated on 96-well cell plates (DiFi cells at 

10,000 cells/well, HT-29 cells at 5000 cells/well, A549 cells at 2000 cells/well, U87-MG cells 

at 3000 cells/well, LoVo cells at 4000 cells/well), cultured for 24 hours, then monoclonal 

antibody BA03 and antibody-drug conjugate MYK-3 as diluted in a series of concentrations 

were added and incubated in a cell culture incubator for 72 hours. Each well was then added 

with 20µ1 of CCK8 color-producing reagent, measured at wave length of 450-650nm with a 

microplate reader to determine OD450-650 values, and fitted with four parameters logistic 

model. 

Results of the detection of inhibition activity on cells in vitro: 

The following cell lines were purchased from Shanghai Institute of Cell Biology, Chinese 

Academy of Sciences. 

Regarding the activities in EGFR-overexpressing DiFi cells (human colorectal cancer 

cells): MYK-3 showed a significantly increased cell growth inhibitory activity than monoclonal 

antibody BA03, while EC50 decreased by about 10-fold (EC50 of BA03 was 51.9 ng/ml, EC50 

of MYK-3 was 5.1 ng/ml), as shown in Figure 2. 

Regarding the activities in other tumor cells with moderate expression and low expression 

of EGFR: MYK-3 showed significant cell growth inhibitory activity relative to monoclonal 

antibody itself in cancer cells (human colon cancer cells HT29, human lung cancer cell A549, 

human brain astrocytoma cell line U87-MG) with moderate expression and low expression of 

EGFR (as shown in Fig.3, Fig.4, Fig.5), wherein EC50 of HT-29 was 611 ng/ml, EC50 of A549 

was 28.3 µg/ml, and EC50 of U87-MG was 5.3 µg/ml. 

In addition, we also tested activities in KRAS mutant colon cancer cells Lo Vo (Dunn EF, 

Ilda M, Myers RA, Hintz KA, Campbell DA, Armstrong EA, Li C and Wheeler DL. Dasatinib 

sensitizes KRAS mutant colorectal tumors to cetruximab. Oncogene 2011; 30: 561-574) with 

moderate EGFR expression, and found that MYK-3 showed significant tumor growth inhibitory 

activity to KRAS mutant colon cancer cell LoVo (as shown in Fig.6, EC50 was 3.2µg/ml), 

whereas BA03 alone had little inhibitory activity to the cell line. 

Example 3: In vivo tumor xenograft test in mice 

Experimental method of in vivo tumor xenograft test in mice: 
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HT-29 colon cancer cells were cell lines with relatively low expression of EGFR and with 

BRAF mutations, and the EGFR targeting monoclonal antibody Erbitux as currently marketed 

for the treatment of colorectal cancer had no growth inhibitory activity to HT-29 cell strains. 

HT-29 cell xenograft model: the tumor cells at logarithmic growth phase were collected 

and counted, then resuspended in lxPBS. The cell suspension concentration was adjusted to 

3x107/ml. The tumor cells were inoculated subcutaneously on the right side of back of nude 

mice with a 1ml syringe ( 4 gauge needle), 3x 106 /0. lml/mouse. When the tumor volume 

reached 150-200 mm3
, the mice were grouped by a randomized block method, 8 mice per group, 

so as to ensure that the tumor volume and body weight of mice between the groups were 

uniform. The difference between the mean value of tumor volume in each group and the mean 

value of tumor volume of all experimental animals was not more than ± 10%. Tail vein 

administration was performed, once every four days (the 1s1, 5th
, 9th and 13 th day), for a total of 

4 times, and the tumor volumes and body weights of mice were regularly measured. There were 

8 mice in each administration group. 

Experimental results of tumor xenograft study in mice 

HT-29 colon cancer xenograft test in mice: there were 5 groups in the test, including 

buffer solution group as vehicle control (20 mM sodium citrate, 0.3% sodium chloride, 5% 

trehalose, 0.05% Tween 80, pH 6), BA03 monoclonal antibody group (5 mg/kg), MYK-3 group 

(1 mg/kg), MYK-3 group (5 mg/kg) and non-binding ADC group (5 mg/kg) (human 

IgG-vcMMAE conjugate, in which IgG was IgG obtained by purification from human serum, 

and this conjugate was prepared by the same method as MYK-3). The tumor volume in the 

mice administrated with MYK-3 was significantly lower than that of the control group, 

showing a significant anti-tumor growth effect (Fig.7). On the 18th day, for the group of 

MYK-3 at dose of 5mg/Kg, its tumor growth inhibition rate was up to 54% as compared with 

the buffer group, and its tumor growth inhibition rate was up to 46% as compared with the 

group of monoclonal antibody BA03 at the same dose, and its tumor growth inhibition rate was 

up to 42% as compared with the non-binding ADC. 

Body weight of mice: the body weight of mice administrated with MYK-3 showed no 

significant change as compared with the control group (see Fig.8), indicating that MYK-3 had 

not toxic effect of reducing body weight of mice. 

Example 4: Inhibitory activities of MYK-3, monoclonal antibody BA03 and BA03 + 

equimolar vcMMAE on growth of colorectal cancer cell DiFi 
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The inhibitory activities of MYK-3, monoclonal antibody BA03 and BA03 + equimolar 

vcMMAE on the growth of colorectal cancer cell DiFi were determined according to the 

method of Example 2, and the experimental results were shown in Fig.9, in which EC50 values 

were 8.4 ng/mL, 65.8 ng/ML and 68.2 ng/mL, respectively. 

It can be seen from the figure that monoclonal antibody BA03 showed a certain inhibitory 

activity on the growth of colorectal cancer cell DiFi with EGFR overexpression; and there was 

not significant difference in the activity between the BA03 plus free vcMMAE in an amount 

equivalent to the loading mole number of MYK-3 and BA03 alone. However, MYK-3 as an 

ADC molecule that was formed by conjugating BA03 with vcMMAE showed an inhibitory 

activity on growth of DiFi colorectal cancer cells much higher than those of monoclonal 

antibody BA03 itself and BA03 plus free vcMMAE in an amount equivalent to the loading 

mole number of MYK-3, and EC50 values were elevated by about 8 times. 

Example 5: Inhibitory activity of MYK-3 on the growth of transplanted tumor of KRAS 

mutant colon cancer cell Lo Vo in nude mice 

The inhibitory activity of MYK-3 on the growth of transplanted tumor of KRAS mutant 

colon cancer cell Lo Vo in nude mice was determined according to the model construction 

(tumor cells were inoculated at 2x106/0.lml/mouse) and administration methods of Example 3. 

There were 6 groups in the experiment, including diluted buffer solution group as vehicle 

control (20 mM sodium citrate, 0.3% sodium chloride, 5% trehalose, 0.05% Tween 80, pH 6), 

Erbitux monoclonal antibody group (3 mg/kg), MYK-3 groups (three doses: 0.3 mg/kg, 1 

mg/kg, 3 mg/kg), and non-binding control ADC group (3 mg/kg), wherein the non-binding 

control ADC represented non-binding ADC control (which was anti-CD20 mAb-vcMMAE) 

with the same loading, and this conjugate was prepared by the same method as MYK-3. The 

experimental results were shown in Fig.10. 

It can be seen from the figure that MYK-3 at dose of 3 mg/kg exhibits complete inhibition 

on the growth of Lo Vo cell tumors, and MYK-3 at dose of 1 mg/kg shows more potent activity 

in comparison to the marketed Erbitux at dose of 3 mg/kg. 

Example 6: Comparison of inhibition activity on cells in vitro between MYK-3 and 

BA03-MC-MMAE, BA03-MCC-MMAE 

The structures of MC-MMAE and MCC-MMAE are shown as follows: 

MC-MMAE: 
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MCC-MMAE: 

MC-MMAE and MCC-MMAE were prepared by referring to the method of Example 1. 

Determination of drug/antibody ratio: HIC-HPLC assay was used for determination of 

drug/antibody ratio, and specific method could be seen in Example 1. The measured 

drug/antibody ratios for MYK-3 (i.e., BA03-vcMMAE), BA03-MC-MMAE and 

BA03-MCC-MMAE were all of 3.9, see also Fig.11. 

The method for detecting inhibition activity on cells in vitro can refer to Example 2. In 

short, a number of DiFi cells were taken, inoculated in 96-well plates, cultured for 24 hours, 

then three samples BA03-MC-MMAE, BA03-MCC-MMAE, MYK-3 in different 

concentrations of a serial dilution were added. After further incubation for 96 hours, CCK-8 

reagent was added for color development, the OD value of each well of the 96-well plates was 

read by a microplate reader, the number of viable cells in samples of different concentrations 

was measured, and the inhibitory effect of the samples on the proliferation of DiFi cell lines 

was determined. The experimental results were shown in Fig.12, in which the EC50 values of 

BA03-MC-MMAE, BA03-MCC-MMAE and MYK-3 were 72.6 ng/mL, 71.6 ng/mL and 9.8 

ng/mL, respectively. 

It can be seen from the figure that the cell proliferation inhibitory activity of MYK-3 is 

significantly higher than those of BA03-MC-MMAE and BA03-MCC-MMAE. In fact, the cell 

proliferation inhibitory activities of BA03-MC-MMAE and BA03-MCC-MMAE were similar 

to the activity of monoclonal antibody BA03 itself. This shows that when the same monoclonal 

antibody and cytotoxic small molecules are used, the use of different linkers may cause 

significant differences in ADC activity. 

While specific embodiments of the present invention have been described in detail, those 

skilled in the art will understand that various modifications and substitutions can be made to 
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those details according to all teachings that have been disclosed, and all of these changes fall 

within the scope of the present invention. The full scope of the invention is given by the 

appended claims and any equivalents thereof. 
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What is claimed is: 

1. An antibody-drug conjugate, a pharmaceutically acceptable salt thereof, a solvate 

thereof or a solvate of the salt, comprising an anti-epidermal growth factor receptor 

antibody covalently linked to a cytotoxic agent. 

2. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 1, wherein the anti-epidermal 

growth factor receptor antibody comprises a heavy chain and a light chain, wherein the 

heavy chain has a variable region comprising CDRl, CDR2 and CDR3 having sequences as 

shown in SEQ ID NOs: 5 to 7 or mutants thereof, and the light chain has a variable region 

comprising CDRl, CDR2 and CDR3 having sequences as shown in SEQ ID NOs: 12 to 14 

or mutants thereof. 

3. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 2, wherein FRl, FR2, FR3, FR4 

of the variable region of the heavy chain of the anti-epidermal growth factor receptor 

antibody respectively comprise sequences as shown in SEQ ID NOs: 8 to 11 or mutants 

thereof. 

4. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 2, wherein FRl, FR2, FR3, FR4 

of the variable region of the light chain of the anti-epidermal growth factor receptor 

antibody respectively comprise sequences as shown in SEQ ID NOs: 15 to 18, or mutants 

thereof. 

5. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to any one of claims 1 to 4, wherein the 

heavy chain of the anti-epidermal growth factor receptor antibody has a constant region 

selected from the group consisting of a human IgG constant region, a human IgM constant 

region, a human IgA constant region, a human IgD constant region and a mutant thereof. 

6. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 5, wherein the IgG is selected 
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from the group consisting of IgG 1, IgG2, IgG3 and IgG4. 

7. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 5, wherein the constant region of 

the heavy chain of the anti-epidermal growth factor receptor antibody comprises an amino 

acid sequence as shown in SEQ ID NO: 3, or comprises a sequence with an identity of 

greater than 70%, for example, greater than 75%, 80%, 85%, 90%, 95%, or 99% to the 

sequence as shown in SEQ ID NO: 3. 

8. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to any one of claims 1 to 7, wherein the 

light chain of the anti-epidermal growth factor receptor antibody has a constant region 

selected from the group consisting of a human lambda constant region, a human kappa 

constant region and a mutant thereof. 

9. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 8, wherein the constant region of 

the light chain of the anti-epidermal growth factor receptor antibody comprises an amino 

acid sequence as shown in SEQ ID NO: 4, or comprises a sequence with an identity of 

greater than 70%, for example, greater than 75%, 80%, 85%, 90%, 95%, or 99% to the 

sequence as shown in SEQ ID NO: 4. 

10. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to any one of claims 1 to 9, which has a 

structure as shown in Formula I, 

Ab-(L-D)p 

Formula □ 

wherein: 

Ab represents the anti-epidermal growth factor receptor antibody; 

L represents a linker; 

D represents the cytotoxic agent; 

p represents 1-9, for example 2-6, e.g. 3-5. 
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11. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to any one of claims 1 to 10, wherein the 

cytotoxic agent is selected from the group consisting of chemotherapeutic agents, toxins, 

radioisotopes, cytokines, antibiotics, enzymes, nanoparticles and biologically active peptides. 

12. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 11, wherein the cytotoxic agent is 

selected from the group consisting of Monomethyl auristatin E (MMAE), Monomethyl 

auristatin F (MMAF), maytansinoid alkaloids (e.g., Maytansine DMl, Maytansine DM4), 

Calicheamicin, duocarmycin MGBA, doxorubicin, ricin, diphtheria toxin and other toxins, I131, 

interleukins, tumor necrosis factors, chemokines and nanoparticles, etc., preferably MMAE. 

13. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 10, wherein the linker is 

cleavable or non-cleavable. 

14. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 13, wherein the linker is selected 

from the group consisting of 6-maleimidocaproyl (MC), maleimidopropionyl (MP), 

valine-citrulline (val-cit), alanine-phenylalanine (ala-phe), p-aminobenzyloxycarbonyl (PAB), 

N-succinimidy 1 4-(2-pyridy lthio )valerate (SPP), N-succinimidy 1 4-(N-maleimidomethyl) 

-cyclohexane-1-carboxylate (SMCC), N-succinimidyl (4-iodo-acetyl) aminobenzoate (SIAB), 

and 6-maleimidocaproy 1-valine-citrulline-p-aminobenzy loxycarbony 1 (MC-vc-PAB), 

preferably 6-maleimidocaproyl-valine-citrulline-p-aminobenzyloxycarbonyl (MC-vc-P AB). 

15. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to any one of claims 1 to 14, which is: 

wherein, Ab represents the anti-epidermal growth factor receptor antibody, pis 1-8, e.g. 

2-6, e.g. 3-5. 
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16. A composition, which comprises the antibody-drug conjugate, the pharmaceutically 

acceptable salt thereof, the solvate thereof or the solvate of the salt according to any one of 

claims 1 to 15, optionally, further comprises at least one pharmaceutically acceptable carrier, 

diluent or excipient. 

17. A use of the antibody-drug conjugate, the pharmaceutically acceptable salt thereof, 

the solvate thereof or the solvate of the salt according to any one of claims 1 to 15 in 

manufacture of a medicament for prophylaxis and/or treatment of a disease associated with 

epidermal growth factor receptor (EGFR). 

18. The use according to claim 16, wherein the disease associated with epidermal growth 

factor receptor (EGFR) is a tumor associated with EGFR, such as a tumor associated with 

overexpression of EGFR, e.g., selected from colon cancer, rectal cancer, head and neck 

cancer, lung cancer, ovarian cancer, cervical cancer, bladder cancer, esophageal cancer, 

breast cancer, kidney cancer, prostate cancer, gastric cancer, pancreatic cancer and brain 

glioma. 

19. A use of the antibody-drug conjugate, the pharmaceutically acceptable salt thereof, 

the solvate thereof or the solvate of the salt according to any one of claims 1 to 15 in 

manufacture of a medicament for inhibiting tumor angiogenesis, delaying tumor progression, 

inhibiting tumor growth, or inhibiting tumor cell proliferation. 

20. The use according to claim 19, wherein the tumor is selected from colon cancer, rectal 

cancer, head and neck cancer, lung cancer, ovarian cancer, cervical cancer, bladder cancer, 

esophageal cancer, breast cancer, renal cancer, prostate cancer, gastric cancer, pancreatic cancer 

and brain glioma. 

21. The use according to claim 18 or 20, wherein the tumor is a tumor with KRAS gene 

mutation, e.g., colon cancer, rectal cancer, lung cancer or pancreatic cancer with KRAS 

gene mutation. 

22. The use according to claim 18 or 20, wherein the tumor is a tumor with BRAF gene 
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mutation, e.g., colon cancer, rectal cancer, and lung cancer with BRAF gene mutation. 

23. A method for prophylaxis and/or treatment of a disease associated with epidermal 

growth factor receptor (EGFR), wherein the method comprises a step of administering to a 

subject in need a prophylactically and/or therapeutically effective amount of the antibody-drug 

conjugate, the pharmaceutically acceptable salt thereof, the solvate thereof or the solvate of the 

salt according to any one of claims 1 to 15. 

24. The method according to claim 23, wherein the disease associated with epidermal 

growth factor receptor (EGFR) is a tumor associated with EGFR, such as a tumor associated 

with overexpression of EGFR, e.g., selected from colon cancer, rectal cancer, head and neck 

cancer, lung cancer, ovarian cancer, cervical cancer, bladder cancer, esophageal cancer, breast 

cancer, renal cancer, prostate cancer, gastric cancer, pancreatic cancer and brain glioma. 

25. A method for inhibiting tumor angiogenesis, delaying tumor progression, inhibiting 

tumor growth, or inhibiting tumor cell proliferation, wherein the method comprises a step of 

administering to a subject in need a prophylactically and/or therapeutically effective amount of 

the antibody-drug conjugate, the pharmaceutically acceptable salt , the solvate thereof or the 

solvate of the salt according to any one of claims 1 to 15. thereof 

26. The method according to claim 25, wherein the tumor is selected from colon cancer, 

rectal cancer, head and neck cancer, lung cancer, ovarian cancer, cervical cancer, bladder 

cancer, esophageal cancer, breast cancer, renal cancer, prostate cancer, gastric cancer, 

pancreatic cancer and brain glioma. 

27. The method according to claim 24 or 26, wherein the tumor is a tumor with KRAS 

gene mutation, for example, colon cancer, colorectal cancer, lung cancer or pancreatic cancer 

with KRAS gene mutation. 

28. The method according to claim 24 or 26, wherein the tumor is a tumor with BRAF 

gene mutation, for example colon cancer, rectal cancer and lung cancer with BRAF gene 

mutation. 
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29. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the solvate 

thereof or the solvate of the salt according to any one of claims 1 to 15, which is used for 

prophylaxis and/or treatment of a disease associated with epidermal growth factor receptor 

(EGFR). 

30. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the solvate 

thereof or the solvate of the salt according to claim 29, wherein the disease associated with 

epidermal growth factor receptor (EGFR) is a tumor associated with EGFR, such as a tumor 

associated with overexpression of EGFR, e.g., selected from colon cancer, rectal cancer, head 

and neck cancer, lung cancer, ovarian cancer, cervical cancer, bladder cancer, esophageal 

cancer, breast cancer, renal cancer, prostate cancer, gastric cancer, pancreatic cancer and brain 

glioma. 

31. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the solvate 

thereof or the solvate of the salt according to any one of claims 1 to 15, which is used for 

inhibiting tumor angiogenesis, delaying tumor progression, inhibiting tumor growth, or 

inhibiting tumor cell proliferation. 

32. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the solvate 

thereof or the solvate of the salt according to claim 31, wherein the tumor is selected from 

colon cancer, rectal cancer, head and neck cancer, lung cancer, ovarian cancer, cervical cancer, 

bladder cancer, esophageal cancer, breast cancer, renal cancer, prostate cancer, gastric cancer, 

pancreatic cancer and brain glioma. 

33. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the solvate 

thereof or the solvate of the salt according to claim 30 or 32, wherein the tumor is a tumor with 

KRAS gene mutation, for example, colon cancer, colorectal cancer, lung cancer or pancreatic 

cancer with KRAS gene mutation. 

34. The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the solvate 

thereof or the solvate of the salt according to claim 30 or 32, wherein the tumor is a tumor with 

BRAF gene mutation, for example colon cancer, rectal cancer and lung cancer with BRAF gene 

mutation. 
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Abstract 

The present invention relates to an antibody-drug conjugate, in particular, to an 

antibody-drug conjugate targeting an epidermal growth factor receptor. The present 

invention also relates to a composition comprising the antibody-drug conjugate, and use of 

the antibody-drug conjugate in manufacture of a medicament for the prophylaxis and/or 

treatment of a disease associated with epidermal growth factor receptor, in particular in 

manufacture of a medicament for prophylaxis and/or treatment of colon cancer, rectal 

cancer, head and neck cancer, lung cancer, ovarian cancer, cervical cancer, bladder cancer 

and esophageal cancer. The antibody-drug conjugate of the invention has a good inhibition 

activity on tumor cell growth both in vivo and in vitro, and has low toxicity, and thus has a 

good application prospect. 
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fr-if' ~ ~itlA ~.RB; ( 3 ) .tit~~~ 1~-~ 4E-m ~ ~ ~M-, 4-.it Jt.~ ffi M!..¾ ~ 
1t.€/~4h; ( 4) Jl..~~HB*~1t.?f ~4h*ff.i»F1i~HB., 

.tit..~~ 4h~*4h ~ft: JfJ :fJL~l,t1~ ~ ·, 1!t~-+-iit•• 4h1~•• ~ ~ t~ 
~~*¼;.ff3lt.~~4hJt.~~~jL~~;f:'"if~~JMJ, 1itM!,j#flil-.t, 1fd~: 

l) .fe.* .. ~#11:t.: .fe.* .. ,)! ... ~i~r-1.#-~ (internalize) , ~.~ .. MJ~Ui,Jj<.. 
Sf, fe.~ .. ~~tf-~~HB~iE1tffl~~~ Jl.~~~~JJ<.-f-,£¾, fe.~ .. ~~~Jjjt 

~m~tr~~ ( extracellular domain, ECD ) Jtl...m.1.ifl ~; 

2) ~.tit~#•i:t.: ·t;t.~leii..~#¾•1'1.Jl~)i3~* ( ~Jt.~*~ JG 
3t.Jlli..& ), ·;bt.~~:,t.,r1,~1i?f, ~;bt~~.~ .. MJ Jl,¼-4h}t ~ i~ ~ ,;fI..~Atal~; 

3) ,J, ¾7'1t. if:.~~# •ht: ,J, ft-7'1t. if:~~~ m ~¼1hlJt. ~ Jl. ~ 
51, ~tf_.!613~ . .E MJ~;t_11'1., J;A.bl.$.=-~~ ADC Ja"tf-•~ ~1tift?4hMJ.1ti.; 

~ •*~#~: •*Jt~~-~ c~~~~)~k~~~-~ 
(non-cleavable), ~* ;(i....m.1.i&..E {r!J;ffi.it._,l:t; 

5) ADC ~#,J:t.: ADC ~fe.~._~jL,¼-4h}t~tl~~.ft.-~, ADC ,(£.mi.~ 
Jf. ~~,t.1hl, ADC J:.Jll frz:,*~-1'-~ft4¾JL+1t.!f ~4fq, ADC ~~~ M~ 
{rlJ *•M:~ !!. 4h¼1hf:" 

~f..{;i-W, ADC 1$i4h~JiJfL~~k:l:-trlJ~-~,t~~' Jt.4c-¼1ht:fi, 
;tjt_,J:tkit.*-tE-~~ltiiJi~u ~ .. 

~~~~ 

*L~MJL~A•i:t*~~-~~~~~~' ~·~~7:bt~£~* 
-7'~#"-..tit*•tih•a~, *~~~~~~*~~4h•~~, •~~AT 
~2(.a}J" 

*L~~-~~~~~•~~~~~,~•if:~~~~~~~~~½ 

tih~~~A~~M¼~, *~¼~~~¼M*~~~~t;t.~£~*~7'~ 
#. .tit 1'-" 

~*~~MJ-+~~~~~,$_:.~ffl~~:bt~£~*rlil~~#.~~~ 
#~--~~~' ~ Tf 1£~'"if 31:.ra-. CDRl, CDR2 .. CUR3 ¾Jtl ~¼~ SltQ ID 
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NO: 5 ~ 7 r}fffe{r(J;f J1JAJt:~!?t~, ~t:t.rifi:. I&. CDRl .. CDR2 .. CDR3 ¼ 

JU ~¼:t~ SEQ ID NO: 12 ~ 14 foJtffe~;f91j~Jt..~!l~ .. 

~~~~Mi-+~~~~+, ~+~la:.~~~~~*~~~*~*~ 
4ll"iif !t. g Cl)Rl .. CllR2, CUR3 !K~Jtl @..,¼~ S:EQ HJ NO: 12 - 14 fo}fiF 

~;fJiJ~¼~ SEQ ID NO: l2~14P}f1F~;ff1j~~-,~:k.f-70%, -ifd~ 

k--r 75°/4 .. 80°/o,. 85% .. 90°/4 .. 91°/4,. 92°/4,. 93°/4 .. 94% .. 95°/4 .. 96°/4,. 

97% .. 98% .. 99%M3Jf f,J, -ifd~Jt.;tf 3 + .. 2 +~ 1 +~~ ... Nt.$lA~J)p 

it~-~;fJ1j" 

~~~~~-+~~~~+, Jt..+~~MJ~~£~*~~~~~*~ 
-~~ I[ CDRL CDR2 .. CDR3 g~Jtl &¼:krx Sl:Q IU NO: 5 - 7 fo]fffe~ 

;ft1J~¼ ~ SEQ ID NO: 5 ~ 7 fo)fiF~;fJ1j ~ ~ - 1~:k T 70%, -Wd:kri:k T 
75% .. fs0°/4 .. 85%,. 90% .. 91%,. 92°/4 ... 93°/4 .. 94% .. 95% .. 96°/4 .. 97°/4,. 

98% .. 99%M;;f J1j, 11tl~Jt.;t 3 +,. 2 +~ 1 +~!l-- ~~~~~it~­
~;f11J" 

~~~~Mi-+~~~~~' ~+~:i21:.~~~k~*~~~*~*~ 
4ll"iif ~ g FRl .. F'R2 ... F'R3 .. FR4 IK¼ttl ~¼~ SEQ IU NO: 8- 11 fo}fiF 

~;fJ1J~Jt..~!l#. .. 

~~~~~-+~~~~+, Jt..~~~MJ~~£~*~~~~~*~ 
-.rif .:Jt I[ FRl ... FR2 .. FR3 .. FR4 LK¼»tl ~¼~ SEQ ID NO: 8 - 11 fo}fffe 

a!J;f91j' ~¼~½~J:.la:.;fJ1j~~-,~:Jc.-r 70%, {f~~:Jc.-r 75°/4 .. 80%, 

85o/o ... 90%,. 91 %,. 92% .. 93°/4 .. 94% .. 95% .. 96°/4 .. 97%-. 98% .. 99% 

a!J;f Jij" 

~~~~~-+~~~-~,~~~~a(J~~~~*~~~*~~~ 
4tt"iif!t.1KFR1 .. FR2 .. FR3 .. FR4I[¼JJU~¼~SEQIDNO: 15~18fo)fffe 

~ jf ylj ~ ~ ~ .'.Jt. *" 
~~~~Mi-+~~~~+, ~+~ia:.~~~k~*~~~*~*~ 

«"iif ~ g FRl .. FR2 .. FR3 .. FR4 !K¼ttl ~¼:kt? SEQ ID NO: 15 ~ 18 fo)fffe 

~;fJiJ, A¼~¼~J:.~JffiJ~~-,t~:k.f- 70%, -if~~:k.f- 75°/4 .. so% .. 

85% .. 90% .. 91% .. 92°/4 .. 93% .. 94% .. 95% .. 96% .. 97% .. 98°/4 .. 99% 

a(J;f 91j" 

~~~~~-+~~~~+, ~~~~£~*~~~~~*~y-~ 
~ I[ MJ;f f1J~ SEQ ID NO: 1 r/riF" 

~~~~~-+~~~-+, ~~~~£~*~~~*~~~~-~ 
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~ }K ~JfJij j(P SEQ ID NO: 2 r}fffe" 

~~£~~-+~~~~t, ~t~~~~~£~*•~~*~~~ 
~t!Ai-.~,:Kit, lb A~ 1tt IgG .. Ig1','I .. IgA, IgD .. IgA 11:i.Jt!K~.J:.~1jn,tJ&. 

~~~~ .. 
,.if.~£~ a(J-+~~;tit 'f, Jit 'f fo}f~ IgG !& tJ IgG1 .. IgG2 .. IgG3 

~ IgG4., 

~~£~~-+~~~~+, Jt.tffl~~~~£~*~~~~~*~ 
i1!. 11:i.Jtr! ~.t\.~-}f-J1j ~,¼-ju SEQ ID NO: 3 fl}fffe~}f-:91j, .£¼ ~¼ !:j SEQ 

IDNO: 3 P}f1Fff11Jf#(J'61- 1tt:k.f- 70o/o, 1J'tlj(P:k.T 75% .. 80%, 85o/o .. 90%, 

9]%-. 92%, 93%-. 94%-. 95%, 96%h 97o/c.,_ 98%, 99%f#(J;fftj., 

~~~~~-+~~~*'17, ~t~~~~~£~*•~~*~~~ 
~--,fji-.~f?i~A- 11'1. lambda '~~I&. .. kappa •pi.jt_}K,. AJ:.:i~ ... ~Jt!&.~~~ 

*" 
~~£~~-+~~~*t, ~t~~M,~~£~*•~~*~~~ 

flt,jn,t};[ ~-tt.£.•Jff~ ~½~ SEQ ID NO: 4 ftJtffeMJ;f J1j, A¼~½~ SEQ 

IDNO: 4foJtffe;fJ1JMJ!fil-,~k-f- 70%, '1fu-ji,k--J- 75%,. 80o/o .. 85%,. 90% .. 

91 % .. 92%-. 93o/o-. 94o/o,. 95% .. 96% .. 97% .. 98%,. 99%~;f-fij., 

~~jt~~-+~~~~+,Jt.tffl~~~*~~~*~ .. ~~~.J:. 
~-~~A .. *M¼~~ffl~AMJ*M¼~~~~Ifflffe~M~, 

Ab-(l.,-D)p 

i<. I 
Jt.+: 
Ab 1\~iit~£~ *~ ~~~~*; 
L1\~3*; 
D ~,.._~~¼3lU; 
p ~~ 1-8, 1fd-ju 2-6, -wu1~ 3-5., 

,(E.~jt~a(J-+~~::.v~+, .x.+ foJtiztMJtw~•3l!Jx& ~1-tfl~~ .. * 
•c~~tw• .. ~- .. -~ .. A~•-~~-~~••AJitX&> .. ~M~ 
~a• .. ~~-~ .. iit~ .... ,M*••~~~~~&@ 

,.if.~£~~-+~~~· 'f, Jt. if foJt~~ jfl1~¼*U it. tJ lvlonomethyl 

auristatin E ( lVIl'VlAE) .. J\'Ionon1ethyl auristatin F ( JVUVIAP) .. -:l:1f--~ -t' 
!!.4h'~( 1fu~J'\1aytansine DJ'\1L. ]\-Iaytansine UJ"\-14 ) .. -F*••(calicheamicin), 

duocarmycin J\,fGBA .. ~$$(doxorubicin)~ if.~¼., t:J~-4-:l~*j:- .. 
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1131,. ~1i'--l-~,. JW~~~r!l-r ... ~1t.r!l-r~~;fUllfit~., 

,(!.~,tt~~-+~~~jft+, Jt.+ F)f~~~~¼-JflJ :'-11VIMAE., 

,t!.~it~~-+~~~-t, *t~i2l~~*~~~~~A~~~~ 

,(!.~it~ ~-+~~:;tjft +, Jt. + fo)f~~ti:~~ m 6- ~*i!tiit~G 

~~(]'.VIC).. ~ ~~iJE.~~~~,£(1VlP) .. ~~---~i\.-(val-cit) .. pl;ji\.lt_-~ 

~i\.--( ala-phe),. ~ ~~ =f .ft.~(PAB), N-~.J~ -..3E.~ 4-(2-Plt.~~it~) 

~-li(SPP) ... N-~~~.3E.i\)t. 4-(N-~*-.sm..~~ Tf1 ~)-~ L~-1-/L,._il 

(S1"1CC),. N-~J~--iit.l..)t.(4-~-2:.--)t.).ft~~ ~ MJffi(SIAB) ... ~ 6-~*i!t 

.3E._ft~ Giit.~-t.tj.ft•-~it•-~ ~ =f -fl~(MC-vc-PAB)., 

_.tf.~£tY! ~-+~~~1t 1f, Jt- t f/ri2t~~* ~ 6- ~*i!t.3E..i\~G~ 

~-~~--~it•-~~ =f fli•~(lVlC-vc-P AB)., 

_.tf.~£tY! ~-+~~~~ 1f, Jt- t ~ I t fo}f~~ L-D ~ vc-lvllvlAE, 

Jt.tt~~T .i\.foJtffe: 

"' 

~it~-~~~~~m¼~<~~•~m½~), **~~£tY!~­

~~~-•~~••~••~ .. ~••i~•~~t .. •M½~A~i2lt 
~-~½4h,~~~'~¼~~~-#~~i~~~~~~ .. ~~M~~ 
:1fj Jl!J <> 

,,tf.~,ttaJJ~-+~~~-'f, fo/ri2till½4h'f~~¼t:.i~~}ij T'iGff Jfr~ 
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~,ft.~~~, P)r~.:it.~ ~~,f;,J~jl] ~~---(Adriamycin) .. ~~--Rit~~*J~~ 

[ ~ ;;!:j if (Taxol) ~ _j ~ ,f{!. ~ (Taxotere)].. f ~,({!. ~ (Xeloda),. ~ ~ ,({!. ~ 

(Gemzar) .. *;f...~~(Navelbine) .. ,f{!.jlif~ .. ~¼ilt~-$~3lU( fi~1f .. ~~ .. 
~it-~) .. 5~FU .m:tilE~fit .. 1? .it*At.{camptosar) ... ry~;f,J~ .. ;ffi~ .. f~ .. 
jjft:1tiiJ iT .. *;ft~~(Novantrone) .. ~~;y~,. *~~~(Oncovin)~, ix.i::10~ 
iJl¼., 

*~~~~~~£~~-~~~-~~~~~~~~~ .. *~~~~ 
~~~il: .. ~1liJ½~~foJt4il:~~*U½tth,tE-~J,._fJi~;ft?i~#;:/f tzy~ifl~* 

rl51-r~~ ( EGf'R) :.+l=l*~~~~~~lf ~Jfl:i1tG 
--tf.*~U}l~-+~~~jfttp, ~tf fo}f~~ ~~ifl~*~-f-~1$. ( _EGFR) 

,tij~~~~~ ~EGFR~*~Jlt,i, 1f1J~ ~EGFRii.~~;fij*~Jlt,i, -Wd~ 

~~MM ... Jf. .... ~M~a ..... ~-- .. #~a.8Ka .. *f•, 
tL•• .. 11ta .. •111Jli.a .. wa .. ~••~Mii~ti .. 

4£)f..£2Jl-1'-~~~* lf, Jt. tf foJr4JJt,i }9 _KRAS~~~~ ~.,tr,i, 11ti 
~)f;KRAS~~~~~M•• .. JLMJa, ·•J.x.~a .. 

-#-*~a_n-+~~~~ if, Jt tf foJj-~a!JJJt1m~BRAF~JE1 ~~ a(JJJt,m, 

-Wd~~ ro BRAF~i51 ~1t.11{;~Jiwa .. JiM-~JJ;p· .. 

)f..£~~~~*~~~-~~*-~~~~~~~~~ .. ~~~i~~ 
~~~ .. ~M½~~~~~~~M½~~~~~~Jlt,ikf~~ .. ~~JJt 
~~~ .. ~~JJt1i~* .. ~~JJt1li~~~~l1{;~~+~m:t1tQ 

-#-*~~~-+~~~~t, ~tffl~~JJt1i~roMMi ... 1LM ... 
~M~a .... , ~--·~M ... aa•,*fa .. ~•• .. ~- .. -~ 
~· " w :;& " ~-;ft?~ JJVt 1i " 

4£)f..£ R}l -,t-~ ~if- lf , Jt. tf fo}f aJJt ,1i }9 KRAS~~ ~~ ~ »f ;fJ , 1fti 
~)f;KRAS~~~~fl?MMi ... JLM,a,. Mr•J.x.~1&., 

,#_~~a_n-+~~~~ if, Jttp fo}f~a(JJJt,i~BRAF~JEl ~~a(JJJt,i, 

-Wd~~ ro BRAF~i51 ~1t.11{;~Jih1i .. JiM#ff~JJ;p· .. 

)f..£~~~~-ffi~~l~~*ff ~~Jt.!:l*f!l-=f~* ( EG.FR) ,fij*~~~ 
~ ~*, P)f~~*@.i~~"T~~ Jt-~ ~~¼-ffiiw;ft?l~~t;:/j ;Jf lt-J:~ )f..~ RJ3 ~ 
-~oo~-~~~~~~~~~,.~~~i~~~~~ .. ~M½~~ffl~ 
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A ~*3ltl½4h" 
--t£)f..jtff}3a(J-,t--~~jt·'f, ~'f fJr~~ ~~J.t~-i(;.~1'-~~ ( EGFR) 

*ij * ~ & ~ :)lJ ~ i:G F'R,wJ * a(J J1t 1ffl , 4Jd ~ ~ EG .FR~Ui,f;a * ~ J1t 1ffl , fJd ~ 

~~MM.,JL •• ,~M~·,-- .. ~-- .. #M.,aa•,*••, 
$LJl$. ... ,~ ... ltJ1j .... W•, ---~~J1Ut1ti .. 

~~itffA-,t-~~~-ip, Jt. 'f fo]f:ia£}1f1g;lJKRAS,£f!l ~~~»f,ffl, ,f;1J 

~;l;KRAS&..f!l ~:A:~M •• , jL]lhf.i, ·-A~• .. 
~*it~-,t-~~~-tf,~'f~~~~ffl~B~~F~fl;l~~~~ffl, 

1Jd~i&roBRAJ?~~~~~tt!h ... li.JJh-~Jf'?- .. 

*£~~~~#~~,ffl~f~~ .. ~~~~~&,#~Jlt•~*'~ 

~~-~~~-~**' ~i!.**~~·~~-~~~~*-~~~~~ 
~~~~~~~~-*~~-~~~~~~~-~ .. ~~~i~~~~A .. 
~*J¼4hitfoJr~A~*3l1J¼~,, 

~*jt~~-+~~~•'f, ~'fffl~~JJt1i1&ro~••,1L••, 
~M~a, •• , ~--·~M- .. aa•,*f• .. ~--, ~- .. -~ 
Jjj.. ,. w • ' ••• ~ JJiii JBUt ,ffl " 

~*it H)l-,t-~~~:$:if' , Jt. 'f fo]f 12f.~ ;i ;l; KRAS~ f!l ~~ ~ »f ;ffl , 11ti 
~ ;l; KRAS~ f!l ~ :A: #J ~.. .. JLJlhf.i.. H¥ ;i AJIA •• ., 

~*~~-,t-~~~-tf, ~'f~~~~ffl~BRAF~fl;l~~~~ffl, 
1Jd:ii:r1&roBRAl,~~~~~tt!h ... ii.•-~•- .. 

~il~~~~~£~~-~oo~-~~~~~4h~*4h,~~~i~~ 

~~- .. -~¼~AM~A~*M♦~, ~m~B~~~~~~~;.t~{(;. 
f!l-r~1$. ( EGFR) *~*~~~" 

~)f..jla}1a(J-,t--~~;t·,:p, ~'f fJr~~ ~~1£.~{(;.~1'-,t:~ ( EGFR) 

*F3l*~&~~ ~l:GF'R,wJ*~J1ti/i, 1Jd~ ~EG.FR~Ui,J:~*~J1ti/i, 1Jd:ii:r 

~~M•• .. 1L•• .. ~M~•·••·~••·#Ma,aa• .. *••-­
.fLJl$.;i .. ,~ ... ltJ1J .... W• .. ---~~JliJt1ti .. 

~~~~-,t-~~~ilif-7, Jt:. tp fo]f~}lf;i;l;KRAS-£f!l ~~~J;F,i, ,f;1J 

~;/:;KRAS.£.f!l~:A:~~·-· 1L5f.i .. H¥;iA~• .. 

~*~~-,t--~~~-tf, ~'f fJr~~~ffl~BRAJ,~fl;l ~~~~ffl, 
1Jd:ii:ri& ro BRAEti..f!l ~~~rt•• .. if.M-~ifi-., 
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~~~~~~*~~~-;too~-~~~••*~**·~••i~4 
~~A .. *M½~~~~A~*M½~,~MT~~.nt•~f~~.~~ 
~~~~.#~~•~* .. ~~J1f•~~~m .. 

~~~~~-+~~~~~, ~~~~~~~~m~~•,x~a, 

~~~•·••· ~••·~~• .. aaa.*~•.~•• .. ~- .. •~ 
•• .. w. ' ••• ~ ~ JBc./k 1l1 " 

,t£~~~-/i"--~~;t~~, Jt;.~ fo/r~~;i3'JKRAS~~ ,t~~Rf1ffi, ifti 
~3'JKRAS~~tl!Jt~M~1'i .. 1iJli1&. !ip1'i~Ml--,&., 

~~~a}l-,+~~,,-•+, ~'f1 fo}f~~}]ffflj;BRA_F~U;1 ~~~}]fffl, 
111 :ii:r~ m BRAF~ ~ ~ ~ lf!J tt s, • .. AJJh • ~Jtr • .. 

*~~~~~k~*~~~*~*•*~~*,Jt:.•~~~a~~~ .. 
-~♦*A~~•~*M½~-t£•~~•~-~~~*~#~!f•~~~ 
*~~,#~~~EG~,t,L~~L·~~}]fffl~~~I~~~I~~~ 
!i.. *.:Jrf ~j ~ ,t:t, A~ ~¼•ti.1Jt; Jt. ft Jtl ~, ,$..~ H)l ~;ht.~£.!½:.*~ -r 1t: 1'" 

~•--•--·~-•~~-~lf!Jt.•~♦*A~~Alf!J*~½~~ 
KRAS ~r5J ~~A BRAF ,£.~ ,t1t~}]f~~J!.;ff~ln~~3&., f5l JQJ!..~ ~ 

-jt~JJ1Mlt¾' .. 

v'.A t~~¾(_a}l{!it~-?Y~~: 

,(f_*lt_R)l +, ~.:ifJi~jjta)l, ~J11j*jt'4"11~Jfl lf!J#.~.ft.~~~J!..~ 
~~~a~A~~~~-~~*~"*A,~jt~~m~¼a~~~•~ 

... ¼-r~~., ~~:fa•-~···~~• .. ~~•~*~•~~-~ 
•~~-~~~s•~~~~~m~~•:fa•a~•@ ~~, ~TL*~ 
•M*L~, t~-•~*~-~~~:faM~ .. 

~~~rf}] ~' ~*'&~1'""~:ti~ ~tb ~~;fij iiJ ~ .i Jitta!. ( ·~ J!..;lf­
~"~" ( L) --~-~''it'' ( H) 4tt.) iJl~~~~~-Jt-a ¼-r" ~*~~­
~ ¼ 3'J K :fa l ~ ~ " it 4ll 1if ¼ ~ ii.. ~.. "f.. a ~ ~ .Ii.At , ,#l,ifk jt iii.~ ~ }ii] 1if 
~1A:.¼3'J Igl\tl,, IgD .. IgG .. IgA ;fa IgE Ji.~ .. ~~-~1t-~, ~~g_ 
~,f:i.Jt.ra".ii.ii:k.~ 12 ~Jt..i +it~-~'~J"l&".1¼-ti-, 1t*it~¼:k.~ 3 + 
~L_j +it£fit~''D'' g O ~-j:"tat_ tb 1t• ~ ~ g (VH)~y-,jji~ g (CH)ill 

;jt" "itta!. 1jji~g d:J 3 +tt~~(CHL CH2 ~ Cu3)iJljt., ~~-tb~ta!.'iif ~ 
g (V L);fa ~-,f£Jt_ g ( C dill A" ~-·tii ,;t_ g ta -+ ft JftJ ~ CL ill A" ~1'" ~ 
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-~g~¼.~&•*•~*~•~A~~,~~~&-~~~#~~~ 
~' jt,&~~)~;.f+#.~t~~i117f' Clq ~ik½" VH~ VL IB:.ia5.~:ht~~,;{-,J!.. 
;ff ~~tJ-4:~ !&.~(#~ :!i.;f~i,k:~JK(CDR)), Jt,1a]ft-4p~~~~~~;AJ1f~J&. 

( J?R) MJ l&.~,, ~ Vu~ VL lb~r:f1JJ1lJL4: F~Rl .. CDRl,. F'R2 .. CDR2,. 

F'RJ,. CDR3 .. F'R4 »...it£*~½--£;fl~~ff1J MJ 3 + CDR ~ 4 ,t-- F'R ill 
A., ~1r*/~--,t~rif~IB:.(VH ;ft-? VL)7f']U,fjA-tit#.ik½~,tit,, .jl.&,.•..t.. 
~J&.~~:tt~~~¼~c..it#i Kabat Sequences of Proteins of Immunological 

Interest (National Institutes of Health, Bethesda, J\'ld. (1987 and 1991)), ~ 

Chothia & Lesk (1987) J. Nlol. Biol. 196:901-917; Chothia ~ A. (1989) 

Nature 342:878-883 ~ Jt.5l .. ;,j{ifi-'':bt#."~~irf,,f#Jt..MJ ,P-4..-tit~MJ ;t* 

~~-~~' ~~~,#~~' t•-tit* ... ~-~*~§~~:bt·.,:bt 
* ~v:J.)l;f: fiiJ ~~ ~~~' ~d~, IgG (¥1~, IgGl, IgG2, IgG3 ~ IgG4 

i!E.~), IgAl, IgA2, IgD, IgE .i&. IgM lit#." 
~$..~a}) tf, fiJt~ IgG ~*'~~Jg_ ~~ IgGl.. IgG2 .. IgG3 ~ IgG4 .. 

,,(£*£a)l~~~;t-tf, fiJt~ lgG 1t*1ti.Jt.J&.~ IgGl ~ .. 

,.{£*~ff}] lf, r)fi!. Ii: ~- 1ti.Jt.J&. ~~~~~#Jt~, ~ K1nL Kml,2 

~ Kn13 .. 

* f'-t}t*~~~J!J 
~*~~~~~~*~,~~£4-*~~~*~*~t•~~g~­

;fJij)l SEQ ID NO:1., ~*£a)l~~~;t-tft, tJt.~Jk.~*fl;l-=f~~~~MJ 

~~1if~Jg_~-;fJij)l SF~Q ID NO:2,, 

)j -;tii,, ~~ff}] fo}fi!.~~*~ t• ~-31: Jg. ~it£it/f J 1j ~ Sl:Q ID 

NO: 1 ¥J }f- JtJ ;f!l 1!?J. •l':t½ ~~ ~ 7 0 % , 1A:.3.&)l½ j,~ 7 5 % , 1/c.l&Jl½ ~, 80 % , 1/l:i& 
}t 85%, 1j-{;t~}l~j,~ 90%, ilif~)t½:J,~ 95%,, 

Jj -~if/, ,$.£t1}jfo)f~~~~~~-1if ~ J&. ¥J~~-JfJ1j ~ SEQ ID 

NO:2 ~/f':f1J;ifij{~11'1.½:J,"i!. 70 % , 1,tit,}l.f..j," 75 % , 1/l~)l.£:Jt" 80 % , 1/c.~ 

}l 85 % , ..FJ-1'tl&Jl.½:J," 90 % , :&.-it~Jl½!J," 95 % ., 

,.(f_~~~~~~;t-4',~~lt~*~~~~~*~t*~~--~-31:g_ 
~ CDR ~~~~J1j~.,t.~r: 

Y-~ CDRl~ CDR2 ~ CDR3 ~~fi!Jft1J¼Jtlj,J SEQ ID NO: 5-7; 

~*~ CDRL CDR2 ~ CDR3 ¥J~~~J1J7f'Jtl SEQ HJ NO: 12-14., 

)j-~lii, ~~1£.~ *ml-=f~~;bt•¥J~*~ CDR ¼-1f ¥J~~91J 
1iffit)l,.(£ s:r:Q ID NO: 5-7 J:.tl-PJ!.-+Ay+it.£•fr!J~.31:ix)f~~~~ .. 
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1:ll~Afi~, ~~,.~~A~~~~-~~i±3+~~- .. ~1:ll~Afi~, ~ 

~"~~~~~AfJ~&-~~~2+~•@·~i&~)l, ~~"~~~~ 
!Jt.~~-~~i± l +~~-.. 

Jj-;tili;, .ht)llJt.~ *f.511'-~*:Jit#-AfJ~*AfJ CIJR ¼;(f AfJ~~J1J 
~ft~~ SEQ HJ NO: 12~14 J:.it~-,t-~_j +~-AfJ~~ .. Jf~A~~ .. 
~i&~)l, ~~,~~~~~AfJ~&-~~~3+~- .. ~~i&~)l, ~ 
~,. ~~A~~~~-~~i± 2 +it~fft .. :&.1:ll~Afi~, ~~,. ~»PA~ 
~Afi~•~~~ 1 +~•" 

~*£flJl~~~~~t,:JJt~Jt.£*~~~~~~AfJY*~~4iif~~ 
AfJ F'R AfJ~frt;fJ1j~~~r: 

1ritt~~g :FRl, FR2 .. _FR3 .. F'R4 ~;fJijj)--JtlJlJ SEQ ID NO: 8-lL 

~--1-tf~}&: FRl .. FR2,. FR3 .. FR4 AfJJfJij~JUJJ SEQ ID NO: 15-18., 

Jj-;tili;, ~~Jt!i.*~~~~~#.AfJ-j:*~~--1-tf~I&, FR AfJ~&it 

;fJ1Jiiftlt.,t..,iE.. Sl(Q ID NO: 8-11.. S_EQ ID NO: 15-18 J:..mJJt-,t-~j,,t-~ 

~-~~~ .. ~~A~~Q~~~.,t_, ~~,~~~~!k..AfJ~fit~~i±3 
+~-.. ~1:lli&AfJ.,t.., ~~ .. ~~~~~~~-~~i±2+~• .. • 
~~~~, ~~ .. ~~~«~AfJ~•~~~1+~• .. 

.1:.~~1$.~ cnR eL~l&*ra: AfJ-tt~fit~!i.~~ .. ~»PAM:~~$~~ 
¾#.1'i~~tf #¾ 1f-:ttk½ EGFR AfJf5;}J .. 

4i-*£fl}J~~~~~t' :Jit~Jt.£*~~~~~~it*ifli;t_I&,~~ 
J1J)l SEQ ID NO:3., ,/f.*jtfl}Ji¥j~~;t~tf', .ht)llJt.~*~1'-~*~*~~ 
*•t.i.~JK~~J1j)t SEQ ID NO:4 .. 

Ji -~ if, , ~~ fl}J fo}f ~ ~ ~~ ~ Y-_ •ti.~ JR ~ it&•Jf t 1J ~ SEQ ID 

NO:3 AfJ/fJ1],fl=J1~ 0!:tLjr:i!, 70%, 1:Jl~;{.L!J,"' 75%, 1/l~JlLj," 80%, ~i& 
)l 85 % , ..;J-;(;t~)lj_t_!,}"' 90 % , ·:tf~)t~j," 95 % , ~ 96°/4,. 97°/o .. 98o/o, 

99°/4 .. 

Ji - ~ Ti1 , *~ aJi fo)f ii. i¥j ~~ i¥j ~* •bi ;.t: )K AfJ ~~-If Jij ~ SEQ ID 
NO:4 AfJ;f JiJ =+ij1J3l•&½,:,!,"" i!. 70 % , ~~~.f..j," 75 % , 1/li&~½j, .. 80 % , ,filit_ 
.it 85 % , ¼~i&~.f..j," 90 % , i&.¼f~)lLj,~ 95 % , ~ 96%" 97%, 98%,. 
99% .. 

*~~~~~·~~¾~~~~~#~Afi~~i•~*~~ .. ~~~ 
AfJ~~Al~¼~~~m~-~~~~DNA¼~~~*o ~~,M~t 
*~~*~**~~-~~~~~~i±~~½~R~o 
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..(f_~~a}lff, }ijf"~Jt;ff1Jfii]- 1it ( fi]~,J-1.) ~Jff1j,tij,f~,l!t~¾~~ 
-if:.>.i-)t:11d~ BLAST~ BLAST 2.0 -if:.>¼, ~1iJ~itl~~4i-AUschul ~( 1977) 

Nud. Add. Res. 25: 3389-3402 ~ Altschul ~ ( 1990) J. 1\'IoJ. Biol. 215: 

403-410 .. )it}f] 1f~~~itl ff fo)f~~¼l~.:iJ"-~~' BI.,AST ~ BLAST 2.0 ~fJ. 

}f] T ~ Jt~~ i:'JJ:J i¥J #..~~ t 1J ~ -,J-1.1f ~tt.. ~-lT BLAS'I' j)-:f/tfr? ~ 14 ~ 

~-~-~~-~~~&t~~~k~4ffo 
.tE-;.t...£~ t, r}f~ ~itit..;f Jij Jl;.;jf ½~" 70 % ~;f f 1J fii]-,tttr?itit.fit 

.Jff1j ~~ ~ ft}fil..i\~fit;f Jaj~*~-~ ~ ~Jff1J, 1J1J:¼P~ ;tl_Jfl *~fo/ri?J!.if 

>.i- ( 11~ :kP )lt}f] ;f$ )ft.4t_ ~ Bl.,AST ¾;tJt ) fft, ~ *£ ff}l ~ Jlk.;f Jrj ;ffJ J;t:.¼4f 

~!}~ 70 % Jf 91J ~ -st:i,. 1/lit...f..~~ 75 % ,. 80 % ,. 85 % .., 86 % ,. 87 % ,. 88 % ,. 

89%,. 90%,. 91% .. 92%, 93%, 94% .. 95% .. 96°/4 .. 97%-. 98%,. 99% 

~.:it~~Jffij riiJ-,t1-tr?~~;ff1J c, 

~*~ff}}~, Jfl f-:ht#-~~~~-t¥J-$--!-@..;ffi-a~-$--t" A*" ~~·-!­

~ .::if M- ½ ~ ,J:t J-t ~ ,. tr ¼ -t" A ilt ( ~ ~ ~ ~ 1fi. ... ~ Mf 
(Pseudomonas aeruginosa)),. "ftAl-..1}a (ricin)A ... ;fij,~Ji---¼a (abrin)A 

*" ;Ji ~Ail.½a (modeccin)A *" a-,t\lb .if ¾(sarcin) .. il:b~(Aleutites ford.ii) 

-4-¼a,. ¾~ #(dianthin).§-a,. ~i#i ifij° nff(Phytolacaamericana)-4-½a 

(PAPL PAPII ~ PAP-S),. ¾ffi,..(l\lomordica charantia),¥r~J4h .. --~~·¼ 
a(curcin) .. fe .. di*1f-e:;(crotin), }Je.,~~(sapaonada ofiicinalis)~~J4h~ e:;~ 

-$-¼~ (geionin),. !!#..-t"(mitogeHin),. /h rll~ "ii-l'(restrictocin) .. &•-t­
(phenomycin) .. ,f.i<.:i.!-.-l'(enomycin) .. ~·~~Mf-l'(trichothecenes)., ~~,ff~ 

~ 1993 .ff- 10 JJ 2s a ~AF~ ,vo 931212320 

:j ~M.-.M,rt~~iif }fl T 4:..Ai.A.it.*~ -~-4'1" 1Jlr @..# 212Bi, 131L 131In,. 
9oy" ~ 1s6Re .. 

tit*~ ~)JB•jt~ ~ ~-4h1if ~}fl ~ # $7...;t/J 11\t¼e:; Jk 1ii*1f!J * ~J~, it-:¼P 
N-~$f:l ~i!E.~ 3-(2-"tt~..::,.,Jif..ft)p;j.!i(SPDP), i!E.~it~(IT), i!E.~­

fii ( it-j.-1 it if! e..i..::. ._ iIE. it•..::. ,, I~).. w 1i':t. Iii'~ ( i¼~-:f-..::. -..::.~ Jtl ffti!E. it.£ 
ffir).. ~~(it~ nt..::.~),. ~j: il.1t.½4h(it'~~(~ -j: it~,, It~) G..::.,tit) .. 

~ Y ttit 4.. 4h (it~ >OC(~ -Y it+ tf1 i!t~ )-~ ..::.~)" -==-.Jf ~tt.• fflr ( i¼~ 1r' + 2, 

6--==-¾·lJit~).. ~~~,J-1. j,.1t.½4h(it-~ 1, 5-..::. jl-2, 4-..:::.~~~)t¥J ~~ ii 
#!!.4h .. -ff~~' 1if-:/(c Vitetta ~,tF..(1987)Science, 238: 1098 lf P}f~~J~t¥J¼ 

if.$..·ir?~~•* 0 ~-14 *i~ir? 1-.Jf--'it-llitt.:f ~-3-'f ,£..::.i!E. Z:..,£~~_:6_ z:.. 
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ilt (lv1X-DTP A) }t_ Jij T ~ ~ ¾t 11i. ~ =it it ~ ;Jit 1$. 1~ ~ a{J 1J1J ffe 1li. 4, ½ jf!J 

(\VO94/11026)., ;$..~~i£~1£.~#.~-#~§~,J"-§t­

~--·(it'~m:;ftl.$---lt-i,"(calicheamicin) .. ~~:l.1:.4h~(maytansinoid), §Jg_ 

,ii} ~$T(dolastatin).. auristatin ...... AA;~.1t-f-(trichothecene) .. ~ CC 1065 lit. 

~~··~~~•·~~~~.1:-~~--~Q 
~~ ltb ~~~it 'f, ;Jif..1$,.~~---~ &¼ ~ § JiI.ii] ~YT(dolastati:n)~§ 

;}j:_ii) ~$T JU:~10.4:h~{ff !!.~ auristatin(~ ~-t;f1j No.5,635,483; 5,780,588)1~ 

-~ .t.it~A:!!. *~-=f ~#-;Jit#-., j ;}j:_ii) ~YT~ auristati:n t:Jt~jl -ff;- ~-r-.tR.i-tNt 
f #J jJ !lp .. GTP 7J(. ;W- ,. lit. *it ~ M RB -§t- ~ ~ ~ 1~ (\Voyke ~ 

(2001)Antimicrob.Agents and Chemother.45(12): 3580-3584) A J!. ~ ~ ~ 
(US 5,663,149) ~ ;}A:. ~ ~ ~ 11':i (Pettit ~ (1998) 

Antimicrob.Agents Chemother.42: 2961-2965)" §~ii) ~YT~ auristatin ~ 

4h~~~~ di a~ 4h~lJk~ N(~.£.)*~~ C(a.£.)*~ Jff.i".f-:r)t#-(\VO 

02/088172)., 

~~~ RA lf , ~ lf lvll\tlAE ~ tt~ ;I:;: 

,,tf ~~ RA lf , ~ T.f l\tllvlAF ~ ~ ~ :/.J : 
---""-. 

I ·,""'_,,..,,.. H o )·~ t ' 1 ~ 
I" J, ,N, Jl , ,,,..._ .,, _j ~ ~c-~ '7 'I( ,,,_[ '7 ,,o✓ '1

0
' ): ~ A I J 

0 ,..,,.,,. '"~ • , "'-, 0 7 "'OH ,:-,.r 

~~~ ~ tf , 1°t ;I:; ~JN1.~j ~. iif 1-:J. :h J!..;fr ~ ilt~Nf ~.Ji_~ 1~¼4:h(-U~ j(t1 

~.i·~---~ DNA R~~--, it~»Jl~~.i-~it-; DNA .)a 

.,(f.~i(~ tf, ~4h~~(loading)l.tl p ..._ffe, i!p~ I: Ab-(L-U)p t¥i1)---rlf 
•+~~a{J~~-~-~<•~~•M>a .. ~~-~~~-~~~•+~ 
* 1-20 +~4h~~(D)., ii.~ I~ ADC @A6{~JJtff-'AtfitJ:ll(l-20 +)~4/Q#t 

~~~1<f.a{J.½@*ro•~Ba{JADC~¼~~•+:t;t.*~~~~4h-~ 
.. iif 1-:J.:ii,:i:l~~+&*~ii£, it-~Jl"i-J~ ELISA ~~~}i- .. ~ HPLC., ~ ii[1-:;J. 

iN~ ADC .,(f. Jl ;.;t&,,~~-f:-1)--AF., .,(f.;ff~,Jt»t't, 4t- p ;/:J~~{t~~~ ADC 

13 CSPC Exhibit 1003 
Page 64 of 459



WO 2016/131409 PCT /CN2016/073844 

.M.Jt.~ Jt:. ~ ~ 4b-tt,1.f iriJ ADC 'f ¼ ~ ~ ~1t.~ Jittiir-"ii[ vA ii.it it~ ffi...,f:f='J HPLC 

~~*~-t-Yt~~~" 
~ T ~ ~ .;M:.~-~ 4h~*4h, p iif ti ,t:Jtl Jit#-J:Jrf.t. 'Pi.fi .. ~ ij ~ ~ ~L ivd 

:ii:r, ~ ~ .{Ji.fi .. ~ 2f-}lt#.ii/tZ.m,lf, .;M:.~ 1if ft.R ~ -,1--it~+~ Jbt-tl-~if ~, 
ist¼~ ~lt;:; ;ff-+ ~tt + ~ Ji3j ~;.&>~~a~~, ~ ~ Jt :Ji.*.. ,ii.~ .!lb ~ ~ 

*•t' ~~lriJ~4h-tt,1.f, if1J~ p > 5, ~~J~~Jt~:M.*-~4h~~4hlr<J~~,. 
;r-:~,t~ .. _.,1'1.,. ~-~~~:iiJtAi . ., 

~*~~~~~lf, ~2(_a}J ADC ~~4h~~~ffiJj9 1 J1j~ 8; ~ 2 Jij~ 
6; i9 3 Jtli9 5; ~ 4 JU~ 5; ~ 3.5 Jtl 4.5; ttJ 4., ·~.l:, ~-f-~.ilb AUC 
t':.J~1k ffe T -fi-+.;M:.~a? ~4h~~a?:l.1!:J::t,._ ~vA ~ ,J,, -f" 8, iif vA ;tJ ttJ 2 JU t9 5 .. 

~~ US2005-0238649 Al (~~)}t.A~.st 1t ;la ~::t) .. 
~~~~~~jftt,~~~at~-f"~~.k~ir<J~tlh~~~~½~ 

*., tit* i2f g,¼1J~ ~~~-~~, Jt;r,: ~ jtj 4h-4i,-!k t faJ 4h ~41--!k~?liJ ~ii.PI" 
--i/Q ~ , tt#-;r,.: ~¼it§ ~ ~ ~ ~ ..i._;!I 11'1. ~ 4 Hit~iffiiJ;j,~ £., Jt. ~ it.ti jtj 
4h~~; ·~J:..,~~tt!Jk§tt.4»->t~-~~£.~~~~~~4~ .. ~~ 
~~~*it+, "iif~~~¼A~¼~~~•*Tm~a~•:ii:r~•~•• 
(DTT)~E..~Z:.,£.JYlf(TCEP)ita:M.*rA/L !£,&..B•1'1-2f-Wl~Nti;ii,lf.£" -#.* 
~ ~~~jftt' ~:M.*I -j-~ 11'4-.1!.fY:'A~--~~,}':tffe;lt~gJ, ·~~~-~ 
4Wl#.it,, 

ADC ~~~(~4hltit#.ft ... )i2fJ.-:'A vA~ Jiil ~ ~~ttifiU, ifd:ltP:iii±: {i)FJ.ifiiJ 

~4h-~* t faJ 4hA~*~,l1J~i=l~T;}}t~~Jf: ~., (ii)ftl-mtl~*ii..J!I t!J ~faJ 
~ i&Al, (iii)4 JJt.~iift$Jt.lf.11}1$ t!J ~ ~ ist nt •J ~}.f{ ,t:t ~#, (iv )ii.it it t11a~ 
~~*~~~J1Jift.:ff .J:;fl.lk.i:t, 1J!.~.f-JJ;ti\it~~~lt~ ~11i.l:.Ja T ~ 
ttl 4i, *-~ 4h llf.t :l-~ 4t ~ ~I~ 11k J1 ilri :i!. ff a_~,, /li. ~ JJl,W., ;f-,l!.it-+ ffe ;It 
£..il ~ jtj!fh-4!-* y ra14h~::i- ~-tt-!k~1l1~-tt r ~~~4-h~~~1lu~~/li., J1 
r)f ff-r 4h }l J!.~ -,t-it j, -t-~ 41;;.tl~~. T :vt#. t!J ADC 1~½4h ~½41; o ~ 

J-:'Aii.~~#.#.Jr-1ht~~~4h#.Jr-,t:t~.xx..jt ELISA :M.~~~.,t.$¼ ~ i£,¼!fhit 
~-fi-+:M.*a?~~~~-Q~½~tt!J~#ADC¼~~~~lt.Jt~*~.,t_, 
.Jf-ii.:ii.HPLC*~16, 11u~~;,J<-;tm:!i.11:fol.&it., ~~J;.b~~~-t, ~YA~ 

it~ ~it,&;f;Jt .M. frN,.ile½qh Y ,fr~ Jt.;t if-.-i\t~{t ~ ~ ~ ADC., 
~~~~y,~~~~~-4-h~~~i~~~~~B#~~•,••~ 

~-a?•~~~, ~~~T•t!J~: ~-,.A~iift,~•'*iift, o/~•• .. 
t:i;9t4., ~-, o/:¥:-~it .. ~~-, ~-,. -=-~~-.. ikir!t, .fL ... 
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~~- .. ~~-#-·,, ~~-" ~*·~~~- .. 
~£ff},1~~*~4h~*4h~~*i~~~~it~~~~~~~' ~~ 

( i5t.~1'.f;1JU'J1.*1/li&.) Jil½htit( 1Jd~,M~~~Jk.) .. Jil..:L½,.1,Jk.( 1J,J~~~~ 
4~.it) ~~.4:- ~ ~~¼;ffl-16+~~~a'.j;ff;f]L}lt-~@-jk, P)f~;;(f";t;L&,f;d1P( 'Pt 
39 -iF 11d ,J-1. -Jt..Yr..i&) l.J lt-,. .:::. t..i& .. ~ z... Jtic.,. t..i~.:::.Jf-~ lt-,. ~ t..i iij. ~,. .:::. t..i iij. 
~ .. ~t..iiij.~ .. ~~G~ .. .:::.~~~t..iiij.,,¼~f~ .. ~~~~,,N-~ 
~~~ .. N- ~ ~PJ1ii#,, tt-tt• .. ~-it-;fµL 2- ~.:::.~ .. 

;(£~£ aJl 'f , ~?lu ½4h ~ ffe~ Jtb-JfJ ~ ~ ~£ aJl {r(J ,;m.*~ 4h~JOCAh: foJt~ 
,;m.*~ 4h~*4h:ii.:i:l: ~ ~?lu ¼~ffliG-iitrh7~ a{r(J Lil ~~~~-Jfj ~{vl.J ~½4h., Jj<. 

¼qh )!j~Jlti ¼4h ai.i-# J!..~ 1fj ~, Jil:.J!-;;(f" itG{i. ai.j 1~¼~" ;(£*£ aJl 'f , JJ<.¼ 

~ ~ 1:ll~ a<J ~,u ½4-h .. 

-ar r::J.11l~~1Jt.Jfl ~£ ff},1 ~ ~*~ 4h1~*4hiltAtif; 11 ~ ~ EGFR,tij ~~,tr 
,W &ttri:U..i!.EGFR {il.J,tf1fi,. ~~il,,tf,W( 1fd~1J .. ~)Je,~~l1F 1J"~~~,. i.. 
~./f1&), $1V#ltl1'l~~F 1J--~~Jt,p1&; m1-til( 1Jd~,t-it,,. Jr .. )l.l[t:_,. ,J .. Jlw,. 

:kJJi,, Ji..~) ~.tr1i, Jt:. 'f 4+»~1:ll~MiJJf:li; ~ j)--;;&-~t~¼~J&Mt.( 1fd1P- o/ :¾k 
)Ji.;fP ~ *~ ._,. --~~~~) ~.tr~, Jt. 'f # »tl 11l~--nt,t; ~§Ji g ~( 'ifd 
~~ .. rPl5J, .R-lTlfsL Ollgj,. Ji-,. a~,, ~~*it.) ~»f1'ii; ~/ At#t&.~#i .. 

;(£~£a)l 'f, EGFR1!t~i!,)t.;ti ~.iE.~ _f-_.Jtm~if/~EGFR~i!.1]<.-f-:.ff:1 

~~, EGFR{r(J~~Jj<.-Sf~~; Jt:J!..,ff.5l "ii[fA¼j.; ~~i!_,. 'f J.t.~:i!.~,f~i!,, 

1fd-jpDiJ?i~~}tEGI;-,R ;ij~i!.mJJ&*, Lo Vo~Jle~EGFR 'f J.t~:i!.{vl.J fa1.JJB#., 
tm HT-29tifiJle~EGf'R1~~l<5..~~ ( \VHd, R., et al., ~1ol. Cancer Rher 

2006:5(1), p104-113, Cetuximab preclinical antitumor activity (monotherapy 

and combination based) is not predicted by relative total or activated 

epidermal growth factor receptor tumor expression levels ) ,, 

~it_a}l~~*~4h1~*4h~y~ ~ Ei~~Jij-f-~{;ff »F:liai.i1-t,r ~~~JfJ, 
P)f~,f-t:i,ff ~~-ffd~){;fi-r~f:"(Adriamycin)-. ~~-.JJ':£-~'l'~J~~[f.:'~jffif(Taxol) 

~j, ilf,~~(Taxotere)] .. -f'~~~(Xefoda),. tfilfi~~(Gemzar) .. *~~~ 

(Navelbine) .. ~~it~ .. ~¼-~~JJFlJ( ~?~, ~fi-,. lf;fi.t-~),, 5-FU ~3:E. 

~-" 1P' itif.(camptosar),. •~~:iftl4f4,. Jl!Ji4f4,. f~ .. lltf!~~ YT" *;ft~&. 
(Novantrone),. ii:.~t~ .. *~-ilfJil(Oncovin)~, ~~1fl~ill½ .. 

,,ri.~~a)] 'f, "~/;.ff".ffi~~ ?x.3t.fo)fii;,11+~~~~~ ~ ~:ilr.~~,~~-f­
ffi' 1i,fv::-t;!_){; T fflli.f ~.{f.lh$~~JJ!~~:i8:~ tf :ili:-fr" ~t#r ~JW~it:Jft ~.tf;ffi 

~~~~~4:.ajt£,. ~fff-~*-- t 1J,t~~~1:f-f.iri.~~raJ~~J1!€#~:Jft,. 
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~~#~~~~~~~~~•~~~~~~~~*~--~~~~~~~E~ 

;(£;{f~~~~~+,~£ffJl~~~~~~~~~**MT~~~~~~-~ 

lt.~, ~,m T*tl.~~~~~~~ .. Jfl Tif-1-t~~~Jk.-w>tff~~¼~J:. 
iL~~~ ~~ ~ ~ ~ :iii:i:i: P-1 # lK 9' flJt jA ~ ~ ~ ;tJt~-*~1 ½.. ~-r ~ ~x; ft , 
~ :iii:i:i: ,ff~ ~i-f-1'ii" ~~Mt.Al~ at fij (TTP):f\, / ~ ~u ~Ji.a -f-(RR)*~u :t-.w 3tt., 

,.(£~£ff}]+, ''~~*"'.ti¼:.fifti;b~a ;(£~~~~~-+, ¼:.fifti;b~ffi 

~ .fL i1J ~,, ~ .fL i1J ~ &~, ,f!L~ Ffl -=t , ~ .-(i¼~ f).. ~~ (it~ - .. j{,.. ~ 

!1; ) .. ~ *~#14h,. ,J-. ~~k.jt., ,/£;t.~ ~~~-if, ~.fL#J4tJJijA.,. 
,(£~£ ffJ1 + , ";ff 3it-f:" .ti -1£ ~ -m; ~ 1d -I:~ at faJ J:.~ 3&.: ~ ~Jm ~ ~ >t ff~ 

~ ~3&.:* ~ t., ~£ ft}] a'-3 ~ )l" J-Jt--r a'-3 ''}(!; ff ;ff it. -I'"'iif ,f:J.{}kit~+#. ~ ~~ * 
~.. 4~ ~ ,~J.itl ;fP~ ~ 2l ii' 4" It 1 ~-r ,(£ -t-#. ~ 1 L~--Jm ~..& $ ~ fit/J ~ f!bt im 
~ 1-t. .. ~;'?;{fit -1::it~J! ii' 4" It l~-r i¥J ~(!; ff ;{f ll3tt.*11t±t #:1~;{f ¾~;ff ~ J&­

*~-f: .. "ffi ~;{f a-f:~,(£*S ~ M -f:~ at~ J:.;{f it.~--~ ~B ~•·~ 
:I- .. ii ~ilii.:lf~~, il1-rffi~~J-f:~,/£~~lt. tf~lt~;f£1.l~~Jf$Jlffl T1t. 
~¼~, L!1Jl:h~~;{f3tt.-f:~11&.T:h~ff;{fit.½ .. ,(£~~~,ftqLif, ~41}~:;(!;fi 

~3tt.½~*j,~~~~~; ~,J,nt•~~; ~~J(1p-~;f£1t~*1t, 1t:i&4f..tl:.) 
• ~R8~~JtlJJJ ffll a-~+; .tcrtu(FIP-Jta.J.t.~~~, ilr..~1f Jt.)~,.~;i:i; 

-~-lt.~~~~-~*;~~-Jt-·~*-~•-;ff*~-#4§#4 

*" 
~-t-1-l~~B~~if;fi, ~£a)] ~JitA~-~*~~4h~~Jt1l1J-f:(,(£~~~ 

~~½-,ff~ _j #~~ J.itl a'-3 x; ff 1"J it~1t.ff }flj ~1J!.)f] at)~~~ -=t #x; ff~ 

~~~~~~#.~~~~~~~~,~~~?~~~~~-~~m~~~~ 

~*4"1l~Tffi~:i£)l~ff f;1 ~~ Jclt~ff*,. .~::t-~1Jtt~~;t.~~~1'-~ 
4hf~-4h MJ ii..& ,r-t-. lil_j:_3(!; ml 9iii ~ / 1J ~., ¼it~ )l, -ik ,f:tAii.it-~ JU i~ 

ff~~*~*~-4h~JflT~¼a~-~~~~~~?~-~,~Jfl-=t~¼ 
~~~1~:i&1lU-f:"iifV:-~}l~ lµg/kg ~ 100mg/kg(,ff~1(o O.lmg/kg-20mg/kg)~#. 

~ 4" ~-~, {?tl-jp ~}liffi.i:t-*~ ~ ik ¼3t ~ ~ ~~ifiitit~ *5.i. .. ;ttl:t;k J:. 
itfoJrit.il~, J.E.~ a jfff:~fe:~,ifv::()l~ lµg/kg .i.. lOOmg/kg AJt_j" ~~ 
#~~~J&. . .i!.*a1-ra1~~il~~, ~•*~' il~#~#;fi A~~m-~~ 
±JtJJ~~~~L ~~~4h~~4h~1J~ffeJlaJ-f:~;l!JJii[~A~i9 0.05mg/kg ~t9 
10mg/kg., :i,,Jl;t, iif ~~~ ,f&.¼~Jtl-Jl!J ~ff; :ff!J ~ 0.5ing/kg .. 2.0mg/kg .. 4.0mg/kg 

~ 10mg/kg(~Jt:1£-f;bt.½)~~~~4h~-!fh .. Jlt..~jf1J-f:"affaJlk.~Jfl, ,ff~1(a 
*ft6~*-=-ftl<1ftl-jp1Jt..ff.~::t-~~~ 2 1lu~~ 20 jf!J, ~11~~~ 6 *'J~~~!fh 
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~*4,;).. 1if ~m -JFu tt ~ a!J ~ ~ ~-. JF,J :t-, ;€; ~ -JFu ~ _j JF1J tt 1it1'J :1:- Q ±t# 
11 *~±tr.~ ~ T ii.it:t :»lAt.?f..~~u ~* *]t~u., K-~~,,~m ti ~ ~JJJtli<.;f;l=J 
,BL, it;l.:i!,~~i{.~Jij ~jf!J, AJ,.._tfQ~:f}J~~~ff ~*(~ 1t4:)~#4-t *-.ti:Bt fal <> ''fal 
~''~Jfl ;f~ ~ Jt..YL Ii] ~ it.~ ±tr.~~ ~f; 71 , t1Q ~.-f..Jt J:.fla Jf;J,f4: ~ ., ' ' ._½'"-~ 
ist _j :# ~ ~ #; n Jt~ ~ ~ m ~ # ~ at ( ~ Fl ) ~ m ~ 1::1:--1; ;x. Jf ~ Jf 1t ~ m " 

"~ ~J:.1if4!.f:~--{$.",#,ffl T ~~aJl at~~~ ~rif-li-1l:a<J~~ .. ~-Jfj~J 

1&.~~~J , 'b 11'1 ,.(f.foJr ~ftl a!J ~J :1:-~*ll~ Jl.4 T Jl:. ~ ~JJ85£ ~ $L-I9J4h ~YL-4-
~ Q ~ ~, ~~~~~~~~~~pH~~~~~ .. ~~~~~~~~ a!J ~ 

--r~#~~~,*~~-~.#~-~~~~~~-; ~~~M, &#~~ 
.m1.•; 1~¾--r-f:<?~TtlJ 10 +~ri !k; *•It, ilf-juk~**a,. nJJ&~ 
Jt~1'-¼a; ffe7j{_if1_~½4h, ilf-ju~~-PJ'.t4,~~; ~-, it~ifi\.,. 
~~-~.~~-~,.~~-~~i\-; •*"~-~Jt..~~~~½4h, ~ 
#ij ~*" ir.4*, it•, ~~*~~~; *¼1'iJ, *~ EDTA; -~, if 
~irJl.~~~~~; ~Jk,&L~~--r, *~ffl; ~/~~~~--r~uiJ~ft:t1fJJ, it-iP 
T\VEENTM" ~ t..i~if(PEG)~ PLURONICSTM" 

,.(f.~~aJlt, KRAS£~ l;i K-RAS£rliJ.Jt.~~~i¥J¼.5l, Jt.~ RAS£ 

~*•~-~-,-~~ms¼•, ~_j#~-a<J~~ .. ~-. ~-.~­
i-A~f -4..A;;t *o Jt.'f Ji~ ~]t,w:.~ .. ~ K-RAS *l!l 2 ½?r~--reJ.J 12 ½ 18f 

.J~-1-~ 13 ½W/~7"',3 ½?r.a--reJ.J 61 ½~~-1-,Jt..Tf::t 7 -"r~~~.ri .. : Gl2C,. 

G12R, G12S,. Gl2V,. Gl2D, G12A .. G13V/D.i!. 7#~j:J;Jtl7 90%vA..l:. .. 

;(!.~~ ~ ~ -+ ~ ~;t· ~ , fo}f ~if ,i J.7 ~ _EG.FR it .... :i!_,f;ij ik ~ KRAS ~ 

~ t£.j:~~M .. 

.,,if;f,-2(, aA ff , BRAF ( v-raf murine sarcoma viral oncogene homologBl ) 

,&..~Jt..-#~~*/!1,~RAF ~~Jilt.fl~- .. -J;.,.~ 8% {r<JA~~M~!:t BRAF 

~]t, BRA]? ,&..f;s1 ~j:lt-j~;k.~~~j:~d\)f; BRAFV600E ~~, ii{~]t~ 

!tr~ lVIEK / F~RK -ft ½ii.Ji.#~-~, ~ ~ :fffl a(J f!. *lf 1.1~1l:1t.:ft$ ~ * 
~~ .. ;(f.~~itA1¥J-+~~;t·r;p ,fo)f~~-:}!J l;i EGFR:i:UL~~*a!J BRAF 

~~ t£.3l:a!JJttm .. 

.,,tf~~~t, 20#~~~~-~*~~~AJ,.._'f~~*@ ~Ji 
Immunofogy-A Synthesis (-- 2 ~, E:.s. Golub ~ D.R. Gren., Eds., Sinauer 

Associates, Sunderland, l\1ass. (1991)), Jt.il:it. 5} Jfl ½* A~Jt., 
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ffi-00-iJl~ 
00 1 ~t~AJt1$.~4h~--4hi¥J~4h/,j)t1$.J;t1J~iJ<J HIC-HPLC 00., 
ii) 2 •t,,t~.t,t1$.~4h~*qbfl!J1$.5'~trr,}1g~,J-4:ffl~;t, Jt. 'f o~;fl BA03 _.. 

Jt ~ .tft.{f.., A 1t-'l l\tl YK-3 .tft.1$. ~ 4h ~J~Ai1., 

flJ 3 lVlYK-3 ~~Mi~~}JB H'I'-29 ~§:..*~-$U~ 11i., ~'fo1t~ BA03 

... Jt~it~, A.1.lt~ 1\fYK-3 it~~.,1~*4h c 

00 4 lvlYK-3 ~ ~ Mt/l ~ #& tw ~ U87-1VI G MJ !£.**tu~ ,it,, Jt:. \f o1.lt~ 
BA03 .f.,)L~~1$., A,{-\';.~ l\1YK-3 ~1$.~4h-ff.\-.4h .. 

00 5 JVIY _K-3 »T }tip#& ~ JiB A549 ~ !:l *-¥f1 ~j 5-6 •ti., ~ 112 o1t~ BA03 _.. Ji.. 
~.ti(.1$., A 1t-'l 1V1YK-3 .tft.1$.~ 4h~*4h., 

flJ 6 l\'lYK-3 ~ KRAS ~~1$.#iMi~~JiB LoVo ~4-*;Jtf~J~,ji_, ~'f 
~~~9l.,.~.f.,JL~~,f:f.., A1-\';.~ lvlYK-3 ~,f:f..~4h~--4h., 

~ 7 ... ~Zl.it1$.~4h~-!fh,t,J-. jt HT-29 MJJh,&~,tt.~~~~lj~,, 

~ Tf •• m ~ ~-Ol±;f:* ✓'!t-~;fl ~; ~ ~;;, ~,t fflltt;J;a l;t, * .f... "iF P < o.os, ** 

;fl-fF P < 0.01, *** ~ -iF P < O.OOL, 

flJ 8 JF..tft.at,,t-1$. ~ !Th 1~li~Ah »T ,J .. at HT-29 M JJi ~ ;J;j t.t~-ifl ~ ~ 1$.-j: ~ 

fj~., 

00 9 NIYK-3,, ... ~ BA03 ~ BA03+~.J.f ~:ft vcNINIAE ~M.li.Mi~~JJB 
DiFi 1¥J!t..*;Jtr~J~,J-4:, ~'ff, □ 1\-'l lvIYK-3 ~.f.,~Jtill¾ BA03, A1~.f... ... 
.titfli¾ BA03 .-bnJ:.!il~-f" JVlYK-3 ~~Jf ~:ft~ vclvlJVIAE, ♦ ~~ lVlYK-3., 

00 10 lvfYK-3 »J-~S., 1ft KRAS ~~~ttS!,lj~}1g LoVo ~~tt_;ti~*;jtp 

•u~,f4:., 
00 11 BA03-lvlCC-lvllvL~E,. BA03-1"1C-l\llVIAE ~ lvlYK-3 ~ HIC-HPLC 

¾;f:Jr 00 it 0 

~ 12 l\1YK-3 ~ BA03-1\/IC-l\11"1AE .. BA03-1VICC-1"11VIAE ~1$.l~~E* 
,~J::tti., ~'ff, □1t~ BA03-JVlC-1\fl\1AE, A1t~ BA03-lVICC-l\1NlAJI, ♦ 

1t~ l\t[YK-3., 

~~~~~#... 

~~*M¼~~~~*L~~~~~-~ff*~-~,~~*4~a 
~A•**••, ~~~~~~m~«~~L~, ~~s~~~;t~L~ 
~~~Q ~~~~~~~~~***'~~~~**~~~~~a~** 
~~o fflffl~M~~a~~~~rr~¼, ~~~~~~~~~~~~~ 
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/E-£., 

*.it RA lf ~ .tJt#. BA03 ftp lf fiLt .. aJ-1 -ft :if1J t • CN 103772504A t ~ 
BA03, Jl:.~J~;t*~~it-ti1J "f1ftlf ~ ~~{ftl 3, i.itit#.~~~~,!fJ1J~r: 

-j:'~~~JKJfJ!Jj;: 

QVQLQESGPGLVKPSETI.,SLTCTVSGFSLSNYDVHWVRQAPGKG 

LEWLGVI\VSGGNTDYNTPFTSRL TISVDTSKNQFSLKLSSVTAADTA V 

YYCARALDYYDYEFAYWGQGTLVTVSS ( SEQ ID NO: 1) ., 

Jl:.lf r~J~~¼~~j~ CDRl ( SEQ ID NO: 5) .. CDR2 ( SEQ ID NO: 

6 ) .. CnR3 ( SEQ In N 0: 7 ) ; 

~ r3VJ~~~?)-Jtlj; F'Rl ( SEQ ID NO: 8) ,. F'R2 ( SEQ ID NO: 9) .. 

FR3 ( SEQ lD NO: 10) .. :FR4 ( SEQ ID NO: 11) .. 

~-it.-ar-1t,~jf91J~: 

EIVLTQSPDFQSVTPKEKVTITCRASOSIGTNIHWYQQKPDQSPKL 

LII<CYASESISGIPSRFSGSGSGTDFTL TINSLEAEDAATYYCOONNEWPT 

SF'GQGTKTJ-1.TK ( SF.:Q ID NO: 2) .. 

~tfr3VJ~~¼¾Jtlj; CDR1 ( SEQ In NO: 12) .. CDR2 ( Sr2Q ID NO: 

13 ) ,. CD R3 ( SEQ ID NO: 14 ) ; * r~J~~~¼JJtl~ FRl ( SEQ ID NO: 15) .. FR2 ( SEQ ID NO: 16) .. 

FR3 ( SEQ ID NO: 17) .. FR4 ( SEQ ID NO: 18) ., " 

-j:'~itif.;tJ&JfJ1j ~: 

ASTKGPSVF'PLAPSSKSTSGGTA,ALGCLVKDYJ?PJi~PVTVSWNSGAL 

TSGVHTJTPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD 

KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLlvHSRTPEVTC 

VVVDVSHEDPEVKFN\VYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV 

LHQDWLNGKEYI<CCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE 

ElvlTKNQVSI;rcLVKGFYPSDIAVIIWESNGQPENNYK'TTPPVI.JJSDGSF 

_FLYSKLfVDKSR\VQQGNVli'SCSVIvlHKALHNHY'I'QKSLSLSPGK ( S:EQ 

ID NO: 3) .. 

~-itif.Jt I.&. ff Jij ~: 

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ\VKVDN 

ALQSGNSQIISVTEQDSKDSTYSl.,SSTLTLSKADYEKHKVYAC:.EVTHQG 

LSSPVTKSJ?NRG_EC ( SEQ ID NO: 4) .. 
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~~11~ 1 :ht*~4h1~lJ~.Ah~~J,._:i,;* 
~ 10 ~Jt~ BA03 ;ht*, 1J!.Jfl 15mL ~ 301<-D ~ii~.i'..Jt4iJtli£./!t~ 

iT>fl (25mJV[ im•~, pH8.0, 25mJ\1 NaCl, 5 n1l\'l ED1'A)lf, * Jt4i.;.,?k.; * 
#.~~ Jb 1 m.L,~;Fj ..f..~~ f~ppendorf ~ ,~"f ( ~"j:' ) 4t, -}f-~-f." ;~~14-a 
*ll., i-t~_.a,~-1:- .. ~~#.i7hnA 2.5 i¼Jt-~•~ Dl'T, £$lili%-$lil 2 ,J,,af, 

i!:~~5,J; 1~Jij 15:ml ~ 30KD ~~~Jtj[~Jtl1~•ti)Tifl ( 50mlvl Tris, 

pH7.2, 150:mlvl NaCl, 5 ml\11 EDTA) tf, ~ Jt.fl.E-;k.., ~*~ifl, v:l. A280 

~ujt¼~ *ll., #-~-f:, if Jt.¼a .~:I-; ~ 10µ1 #Jlrt, f}. EUman's :i,;*~1 
~ ~ tb ~~~; 

-}f-v:;(. rf1J~"Ait#-Jt. ro tb~£~Jf-~*lt.: 

b: ~t ~J!Itjl~*lt. ( ~ 1t 1cm) ., 

:flt.ii ro tb~~"~*lt.~.tt.¼a~~#-~it#-~ tb~~Jf q{~o 

~~)j15~~4f-4'iPA l.11¼-f" ro til~£.lf*~~ vc-lV[l\tIAE ( ~J:.i4-
~it1~~#ii..;tFJ.~ii), it½ HY-15575) ( ~f- DlVlSO) , iib~ J5£$lillt 
)ii.. 2 1l'•atl", fa]i}filb~., ~lt.)il..-1$.~ ,P:huA 20 ~f-fo]f&A.:.t.. vc-lVINIAE *~ 
ttifJ N-~M'.2f.Jlt~-T~~~lf, m:,1:), ftj[ 51}~., 1~.Jfl 15nll ~ 30KD ~ 

~~I.I&Jtl~lf~Ah1it,q>fl ( 20mM #=-•ffi( Na-citrate), 0.3% NaCl, 5°/4 

~~~ ( Trehalose) , 0.05% TWeen-80, pH6.0) tf, * lt&.E-»t, Jpff-Jtl:bt 

#. j1j 4h 1~-4h 1\!IYK-3; #Jt. f- 4 "C i%-...ff-" 
~ 4h !:ht~ tb 1f1J ~ ~N 7t: 

~-$1]¼-M-~ ~*~ 4b~*4h lVIYK-3 ~:it, HIC-HPLC ¼lJf ( Jun Ou yang, 

Drug-To-Antibody(DAR) Ratio and Drug Distributionby Hydrophobic 

Interaction Chromatography and Reverse Phase High Performance 

Chromatography, Laurent Ducry(ed.), Antibody Drug Conjugates, Chapter 

17, J\-letbods in lvlolecular Biology, Vol 1045, p275-283) 1--~ ~~Jt~~/~4f.~t1f~ 
( drug antibody ratio, DAR) , JlOO 1, ;tJ.~OOit*oo::tRit ~~JU-f-~~ 

~~ DAR ,;iJ 4.1., 

~~1fd 2 .fif/~.j1j4'b~*4h l\1YK-31'-?~~J8~,t§:.~~i7t 

MJB~,M:.~~~;t*: 
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1.1 .i.~~ ~ M~~it 3-4 ~M~#ft.:t..hJ;, }t1JJJ¾J:i-~~' }fl 5mL 

DPBS wli7't.-:ta, ¼M 3mL &1f~-j)l${-t~JJB, ¼JJtlffl~~~-j:;f.:., ~'~ 

;.fJLA '~, ¾ J:5t, .Jtm~~~.pf)k~~, Jf}t.tb 0.5mL }f] troRBit-.1x.1-t•., 

~ 96 4LtooJIB~~~J:.i£t,ff~~ ( Ilif'i ffiJIBi,J. 10000 ,t-.too~/:fL, HT-29 too 
~J-::). 5000 ,t-troJJB/.;fL, A549 tooJIB1tJ. 2000 ,t-twJJg/;JL, U87-1VlG tooJIBJt:"J. 3000 

-1'-ffi~/.:fL, Lo Vo ffi~i,::J. 4000 ,t-twJJB/4L) , J:i-~ 24 ,J,. Rf /iJ;, ~A~ J 1J 
#~*lt.~ .... JtJk~4$. BA03 v::J.1l4;t-1$.~4h~*4h ~iYK-3, fltiil 72 ,f,ff1", 
.:t..J&-./f.:fL;hPA 20 µ l CCK8 ~ ~~3'U, ;(f3L-i(:. 450-650nm M-;f:~1x.:.fkiN 
OD450-650, :ff-i!,ff~.~;p;,.{¼., 

~7~ ~}J~~sf-1. ~Jlt-~ ~: 
~r~M}jg~~ro+~#~~J:.~tooJIB~4h~~~ffl~ 
.tf EGFR ~~Ui.~ DiFi M~ L~Jt1f.Ml.MJJB) +~~1r.i: 1\IIYK-3 

;t.;Jit BA03 ~ li·~~~ffi~!:l-!(:.:jl:piM~1r.i, EC50 ~{lt 7 }::;_~ 101g:, 

( BA03 ~ EC50 ~ 51.9 ng/ml, lVIYK-3 ~ EC50 )l 5.1 ng/ml ), ~II) 2 

fo)f-;r,;- o 

.if_ EGFR + Jt.~:i!.~1~~~~Jt.~ »f?fflM~ + {r).j~sf-1_: MYK-3 ;ffl 

~~ .... ~~~~E~R+L~~~~L~~{r).j·~-(AMM•M~ 
HT29, .A..Mi·~JJB A549,. A~£~RJt-itm~,im~ U87-~1G) ~£ ffe 7 

a}J~~MJJB1E.. it-¥f1~J~,j-i_ ( ~00 3 .. 00 4 .. 00 5 fo)f-ff;;" ), ~ T-f HT-29 ~ EC50 

Jl. 6H ng/ml, A549 ~ EC50 J!.. 28.3 µg/ml, lJ87-NIG ~ EC50 J!.. 5.3 Jtg/mL, 

Ji tr, ~1n~tN~ 7 ~ EGFR ~ £~~~ KRAS ~:A: ~it•· twJJg 

Lo Vo (Uunn E.F', Ilda lVl, J\,iyers RA., Hintz KA, Canipbell DA, Armstrong 

EA, Li C and Wheeler DL. Dasatinib sensitizes KRAS mutant colorectal 

tumors to cetruximab. Oncogene 2011; 30:561-574)tf ~*'l:t., £~ lVIYK-3 

~ KRAS ~:A:_#-itJm.~}18 LoVo ~~7 a}J~~»f/ffl1E..it-¥f1-$1J~,j-i_( ~~ 6 

fo)fffe, EC50 J!.. 3.2Jtg/ml ), ifri BA03 if.~,f~}fj ft-t>ltii:~JJg*JL-f-~~.jtp~J 

~sf-1_., 

~~111 3 ,J,. .a#-rAJ il:ltm ~Jjft 

,J, _$A$-~ ~1:ltm ~~:;t*: 
HT-29 ~}m~it,Jjg)l. EGfi,R{~Ui.Jf-·~ BRAJ'.1-, ~~~MJJB~, ~ ~t:J 

..(£ rff Jh .1:.~ 1! ~ ~ff it lf..JJhti ~ EGF'R ~ef;J ~~.f:*¾(Erbitux) >lt HT-29 

~~~~:ff!£. *.:ji:ptiJ ~,t:t., 
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HT -2 9 ffl ~ ,r:J ,lt;;fl ~ : ~ ~ ,aj-. !£ * .JW ~ »f M ffl J1e , it .Jg: 1l ;(: -r 
lxPBS, 1,lij~m~;f;~*Jl..f.. 3x107/ml., )fl 1ml i±¾J-:S, ( 4 ½#~) ;(£~Jt 

.t;1Jl~i,t~Jt. T 4i~ }Jf ~ ~~' 3x106/0.1ml/ Jl, ~ JW!i#.~:i!.Jtl 150-200mni3 

l€t Jll F.tiIL1Kill5k~ill., ./fill 8 J{ ,J, ]l, ~iiE.-3-iAJsl J.W1i#-;fJHfi·11J, .4t#-1! #J- .. 
-3-iAJJt M ~~~Mi {ii ~ foJt~ ~~#J 411 Jff ffl~~ {r{J ~ 11.~ Jt ;f:~:i:1:±1 o % ., JL 
it)J,j{,~~, *llV }t~-;k.~ ( ~ 1 .. 5,. 9 .. 13 3t) , -.Jt.~~ 4 ;k., Jt.JW~~ 
:1-»t:lli#-.~~ .. J· ll#-.1t., .Jt-+~~i11.~»tl~ 8 .R ,J .. a .. 

,J, 4t:8.ti.M ~~tt * 
,J, lt HT-29 ~MJ~if§ti.~ ~~: ~J!½*~Ji.il, ~~~)f~!ll ( 20 ml\1 

#--~, 0.3o/oj\-{,t~, 5%~~-, 0.05%,-,±i& 80, pH6) , BA03 .... ,Vt 

IA ( Smg/kg) ,. lVlYK-3 ill ( hng/kg) " JVJYK-3 $A ( 5mg/kg) ~~J:.tt½ ADC 

$11. ( 5mg/kg) ( A~ IgG-vc1VIlVIAE 1~*411, ~ 'f IgG ,l.M..{Jt-~~~1'-t 

~ IgG, iif ~*4h1Jiu .. ;t* ~ 1"1YK-3 *ro jii] ) " l\'lYK-3 ~~ -MJ ,J .. Jl~j.ti.Jft!i 

#-fR ~~J&tt~~lobf-~1Jt, £iF7 o/11!~~JJf~!!.*jtJjI ( ~ 7) .. ~~ 

18 ~' l\llYK-3 ,?I:. Smg/Kg {r{J~~3T!J·J:Jll ~t.l.)f~ili~tthf1i!!.*-¥P1Jitilf.:i!. 

Jtl 54%, ~·,Vt HA03 ~ FJ ~,liJ ·l:"ill~fH~JJt~!:l *.:ftr~j·~Jtl 46%, ~ ::1F 
~¼ ADC ,t~J;t}lf1fi.>;l{t.jfptu•i!.JU 42%. 

,J,a#-1t: 1v1YK-3~~~,J,a~1t~,aj-.iEtm~t«~~1t.1-t <Jt~ 8), 

-iJL~ 1"1YK-3 it.~ 1J!.,J, ~~ "it~1Jt-MJ.,l'!tft Jll" 

~~1JU 4 lvlYK-3,. ... ~ BA03 ~ BA03+~.!J~~ vcl\'llvlAE ~tt-J[.Jlh~ 

~~ Di.Fi ~ 1:_ *#-$JJ *'J-1. 
~ffl{.~~11~ 2 ~*~~17 lvIYK-3~ lf.;bt BA03 ~ BA03+;f)t~4t 

vclVll\'lAE 5'f#i1I)lif#&~~ DiFi ~!:l*~~J$~1r.½., ~J!½M-*~~ 9, Jt.tf ~ 
EC501Ji.~Jtl 7iJ 8.4 ng/mL, 65.8 ng/mL ;fi:J 68.2 ng/mL., 

J.A.l111f~1,-A;i tit, .... ,Vt BA03 ~ EGFR ~ .... ~~~j[~~M,~ DiFi 4' 
£ ffe j-~~.1.. *#•u*1ri.; :1f-Ji. BA03 mrJ:.fiil .ff-r 1\/IYK-3 ~~* ~4t{r{J 

if~ vclvINIAE ~ .ifl~ ~ BA03 * 1r.½. J:t.~~;t l!JL~- f&. JJtl ; ~ lfi1 , BA03 l;i 

vclvilvIAE ~*jfj~{r(J l\'lYK-3 fi:;l; ADC ¼-f-~ DiFi tt.1i.Jlw~ffl~~.i..*-¥f 
•u*1r.!.:k.-k.~-J-lf-i,t BA03 ~:t i,::J.7.(.BA03 mt.l:.li.l ~T 1"1YK-3 ~~.lf $4t-MJ 

~~ vc1Vll\1AE {r{J~ 1~, EC50 ~~ j -k.~ 81¼., 
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*-¥fl~J ~1ti. 
~Jffl.~~1;1 3 ~:fltfil~Jt ( v:.l 2x106/0.lml/~;Ji-~};f:1fiffllle) ~~~~ 

* ~:JU IVIYK-3 ,x.f-~ 1l tf KRAS t!_ ~ ~#i JJh ~ M RB Lo Vo VJ ~j ~~ 1:.. *~ •J 
~ 11'½, ~ijt-~~*ilL ~,t~~;f.f-~if >ilffl. ( 20 mJ\-1 #;ff..._4flJ, 0.3°/4~1-t.ffl, 

5%~~*' 0.05'%11J:Jlil 80, pH6) , ~~~ .. ~ill ( 3mg/kg) .. 1VIYK-3 

ill ( 0.3:mg/kg~ 1mg/kg .. 3mg/kg .;..,+-1ftl-f:) ~~F~¼.st.rffll ADC $A ( 3:mg/kg), 

~ tf ~}=:~,¼-~ffl{ ADC 1-\:i~~f~¼~ ~-f-~~"f:'~ ADC ,x.f-.~ ( non-binding 

ADC control,~ anti-CD20 mAb-vcJ'\t1MAE) , i:i:{~._4h.j4}.~* ~ lVlYK-3 

iij ~ .. ~*~*lLOO 10 .. 

hA..00 4"''ii[v:.l;l-~ ,J'\tlYK-3-#- 3 mg/Kg ~J½r~~~,x.j- LoVo M.He.Jrr/i!½.. *~ ~¼~-$tl, jf Ji. 1VIYK-3 .f1:_ l mg/Kg b£ iF tU };t.J:. ip ~ J'p- _Erbitux .f1:_ 3 

mg/Kg 1'1J-J:-r~J!..~~~,t:f. .. 

~~Af~ 6 1VIYK-3 ~ BA03-NIC-l\flVlAE,. BA03-l\tlCC-l\tll\tlAE ~~?f'~ 

Jle~tht,J;;t~ 

MC-M1VIAE ~ l\tfCC-JV[]\l[A:E ~tt~~r r}fffe: 

1\tlC-Ml\fAE: 

-to - . ~ ~ti o ~ ~HYDoH ~~N NJ ~N N ~ . - N 
o Io= I - i o o 1-b 

~ .,,,..,o O ../ 

1VfCC-1\1J\1AE: 

1VIC-J'\t1MAE ~ J\'1CC-JVIJ'\t1AE ~~j4}.~*~Jl~~ifd 1 .. 

~!fb/:i;t~J;t.-ff1 ~ :Ju~: 1~m HIC-HPLC ~~~*~1;.t.~~/;}it*J;;~-ffu, 
Jt.#-~Jl~~,ff~ 1, jj~1-f-AfJ MYK-3( l!p j,J BA03-vcl\1JVlAE ), BA03-J\1C-NINIAE 
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~ BA03-lv1CC-IVI1"1AE {r(J~~/,i;t~~ts1J1JJ$J_;{J 3.9, ~~m 1L, 

~~~~~~~•**•Jt~~~2; •~~~,•-~a~~nm~ 
~*' ~#f- 96 ~L~~, ~~ 24 ,J,ft-j-,,s-/JPA~!iiJ*A.~Jt.#f;ff:~ 
BA03-1\1lC-J\1]\1AJI, BA03-lVICC-l\tflVlAE, J\1YK-3 ..:=..f-*Jt.r., ¼*~ 96 ,J, 
ft-j-, IPA CCK-8 ~~~~1liJ.~ @.i, ...f!.-l~1x..J::.~lf;t 96 .;JL~•+lL{r<J OD {t, 

~}ljlU ;r.; ~ *It. ..f:.f J'i:r {r{7 *~~a~, /!J 1')f #-Jh )1.j- Di Fi ~ ~ ~ ;Jf Jj.,,Jtp tttt.* .. 
~~tkJftJttfl 12, Jt:. lf' BA03-1VIC-l\1lv1AE .. BA03-1"1CC-1VIMAE ~ 1\iYK-3 

~ EC50 {t~.»1 ,;!J 72.6 ng/mL, 71.6 ng/mL ~ 9.8 ng/mL" 

tb 00 tf'iif Ji, l\1YK-3 ~~~;J.f'BL~-$JJ~ 1i:t.ffJl~#jf- BA03-lVIC-lvllvlAE 

~ BA03-1\'1CC-l\'llvlAE ~ * 11':i ; :f ~ J:. , BA03-l\1C-l\/[1\fAE ~ 

BA03-MCC-MMAE ~~~jfJi.~~]*11'1. ~1¥-J>t BA03 ~¾-{r{l*•ti.;.tij1~ .. :i!. 
jJt~1~Jfl ~#-~1¥--i,t~~~¼1J'•~-r, ,f!t1~Jfl ~~ ~*;Ji.#-~vAit.~ ADC 

~~,f:i~ji_*~*" 

~f*L~~~~~£*~~-~~*~~-~,~-~~~A~* 
¼m~ .. ~•~~¾~~~~~~,~~~~~~~~~½#~~~~~, 
~~~£J$J~~L~~~~~-~~@~L~~¼~~-•~~~fl~~ 
A~if-~~ liiJ 4h~tl::., 
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•-~•-~--~ .. $-·.l:.rif3~~A.*M¼~AM~A~•~ 
♦~, ~~½~~E•M~~~~~~~£~*~~~•tit•., 

2.~~•~1~~•-~--~.~-•i~•~~A.*M½~A 
~~A~*M½~,~+~~~~~~~*~~~*~•~~t•~~*' 
~tf it~~~TK CDRl, CDR2 .. CDR3 ¼JU~¼~ SEQ ID NO: 5- 7 fo)f 

~~.JffrJA.Jt:.;t~*' ~-~~g CDRl .. CDR2, CDR3 ¼JU~½~ SEQ 

ID NO: 12 ~ 14 fo)fffeir?]t-J1J~$~~~" 

3.~~~~2~~•-~--~.~-•.1:.~•~~A--*M½~A 
r}f~A~*1t1J½~, ~+ fo}f~~~~~~*~~~*-iit*it*~~I&. FRl,. 
FR2,. FR3 .. FR4 I&.?}-Jtl ~½:ht SEQ ID NO: 8- 11 Ji}f~~;f J 1JA.Jt:.t!~ . ., 

4.~~•~2~~•-~--~--~-•i~•~~A.*M½~A 
P)f~1£ ~*1'iJ ½~, Jt.. if fo}f ~~ -iit.Jt.!!. * • .:r-1t•~·~-rif ~ JK FRI ... 
FR2 .. FR3 .. FR4 l&.¼IU ~¼~ SEQ ID NO: 15 ~ 18 P)f7F~]t-J1JJ&.Jt:.~~ 

*" 

5. ~:ftlJt-~ 1-4 fr-~~ tit~-*•**,. Jt.• • .l:. ~·~ ~ .tt.,. * 
M½~Affl~t~•~+~, Jt:.~ffl~~~·Jt.!!.*•.:r-1t•~•~t• 
i~~ I&.~ ro A~,~ IgG, IglVL IgA,. IgD,. IgA 11'iiJt. lK A.l:.~•bi,,t. I&.~~ 

.3l*" 

6.~~4~s~~--~--~.~••i~•~~A--*M¼~A 
fJt~A~*1'iJ½!fh, ~117 fo}f~ IgG ~ ro IgGL. IgG2,, IgG3 ~ IgG4 .. 

7.~~~~s~~•-~--~ .. Jt,.-·.l:.~4~~A .. *M¼~~ 

~~-~-~¼~,~~~~~tit·Jt.~*-~~·~•t••~g~& 
~~Jf f,j @.;,¼~ SEQ JD NO: 3 fo}fffe~;f J1J, ~¼~¼ ~ SEQ ID NO: 3 

foJrffe.Jff,J~~-,~kf- 70°/4, 1J~~k-r 75% ... 80% .. 85o/o .. 90% ... 95% .. 
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8. ~jftl~~ 1-7 f-f-J!1i~~{$.-~~1f~Ah-. Jt-~J:. ~.:fi.~~_tt,. * 
M½*~~~A~-~½~,~~~~~~~£~*•~~{$.~•~~~ 
-~~I[){;A~•l:t lambda slJijt)K .. kappa •tii~IK,. ~J:.u[_,~jt!K ~ ~~ ... 

9.~~~*s~~•-~--~,.Jt.-·J::.~3~~A .. *M¼~A 
~~A~-~½~,~~~~~~~£~*•~~{$.~•-••~oc~~ 
~-;fJrJ@,,¼~ Sjj:Q lD NO: 4 P}fffe~JfJ1J, ~*~½ ~ SlIQ ID NO: 4 

rJrffe;f J 1J ~ !iiJ-•l:tk. T 70~4, 1fd1Pk. T 75% .. 80% .. 85%,. 90% .. 95%,. 

99%~;ft1J" 

10. ~,t:1J~* 1-91£-.:r:Ji~~#.-~~-~ .. Jt.•·J:.~31t~A .. 
-~¼~Affl~-~~M½~, Jt~~~I~ffe~~~' 

Ab-(L-D)p 

li\ I 
~t: 
Ab 1t~~~J.t. ~ * • -r 1?: ~;ht{$.; 
L1t~4i:-~; 
D 1t~~JlB¼1'eJ; 
p 1t~ 1-9, 1fd~ 2-6, 111~ 3-5., 

11. ~~tl~*l-101£-lJi ~:ht~~~~Jlk~ .. ~~ !f J::. ~-1t~ A .. * 
~½~~~~A~*~¼~, Jt.~~~~tw~•M•~~~-~ ...... 
~M~~~• .. ~JJB•-r .. ~~• .. • .. M*••~~~*~aG 

12. ~:flJ~4tlJ¥}~#.~*~**" Jt:.~~J:.~41?:~_ti .. ~Jr!J¼~ 
~fo}fi:f..Y-¥J*~J½*, Jt.~ fo}fl2t~iwHe..1'1J:it, ~ lVIonomethyl auristatin E 

( 1\11\iAE) ,. l\tlonomethyl auristatin F ( lVIJvIAF) .. :k~;t;;.... ~~ti ( 1?1J 

-j(t1 l\tlayta:nsine DJ\'11 ,, l\laytansi:ne Dl\14 ) .. -t * •• ( calicheamici:n) ... 

duocannycin JVlGHA .. M'~·{doxorubicin) .. 1tftl.¼.,. ~~·-~•• .. 

I131.. ~ 1t-• ~ .. Jjf /i ~ Jt.i. ,r.. ~ 1-t. ,r ~ ~ }it,1!,fLf.ft. ~, 1/l~)!J 1\'IlVfAE., 
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13. ~:f1J~ ;Jt 1 o ~ :tit~ t1j ~ 1~ll~Ah ~ Jl:. t1i ~ J::. iif 31t: ir9 lt ~ **~ ½4h 
A~~Air9*M½4h, Jt:.tM~ir93~~~~~~A~-ar~•lr9o 

14. ;f)t~lj ~* 13 ~ JJtA~,; 4b ,f~J~.Ah" Jt-~ !f J:_ 1if 4 ~ ~ A .. *~j ½!fh 
ArJr~-~**U½4h, Jt:.t fo}f~~-*:i& ro 6-~*--3:E~i:J~(lVfC), 

~*~JE.,il£~~~(l\'IP) .. ~~---~.fl-(val-cit) .. ~~--~~~-­
(ala-phe) .. ~ ~-=f .fi_.~£(PAB),. N-~J:~~i[k~£ 4-(2-~tt~ti.~).&;.-.ii 

(SPP) .. N-~~-.JE.~ 4-(N- ~*~SJE.i\£ o/ £.)-~ e..i;t-1 ..... ffi(SlVICC),. 

N-~~~3:Eit£(4-.~-!.&-.£..)it£~tfl-iii(SIAB) .. ~ 6-~*-.JE.~c.,_, 

~-!!i.flit.-}1$...#,.·-~ ~,&. =f .fl~(lVlC-vc-PAB) 1 {ti&,~ 6- ~ *iftiE.fl~ CJ 

~£-~~--~~--Jt.t ~ -=f .fi,.~(1\'1C-vc-P AB) .. 

15. ~:f1J~4<- 1-14 1:£-->Ji~~tAf.,;!ih~~!fh,. Jt-~ • .l:.~4~~A .. 
*jf!J½~AfoJri&.A~*JF1¼4h, Jt-.}f;: 

16. ffi.½~ , Jt:. ½ ;.tf ;;f5l~,J~;Jt 1-151.f--~ i¥J .t/i:.* ~ 41; 1"1--~ .. ~ ,; if .l:. 
~-~i¥JA .. *M½~A~i&.Ai¥J*M¼~,1.f--~,~½~~~-~­
• .l:.~4~~-~--*~4-~Me 

17. ;;f)l~lj~;Jtl-151:£--ljf ~ .tfi:.#.~ !fh~Jl~Ah.. J{:. ~ if J::. ~ 4i-4: Ir{; it" ~ 
?f1 ¼~~foJr~ik. ~ ~*U ½~,#:.{fj!J-4k-~~~1A~ff ~ ~Jk!l. *1"!1 ~4:#. 

( EGF'R) :.fij*~~~i¥J~4h4'~,ffl~ .. 

18. ~:fij~;Jl16ir9 fe] it:, Jt. t foJti!.ir9 ~ ~Jt.!:l *l!l-=f~* ( EGFR) :.fij 

*~1l.~5'J ~EGFR,fij:k~i&f,_, 1Jtl~~EGFRit~~ij:k~i&f,_, 1Jtl~i& 

~~•-,AMd .. ~M~ ..... , #a• .. ~M ... SK•"*fd .. 
$L .... 'ltd, ltt1J.d, Jr ... •--~~~,i .. 
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19. ;f)t;f1J~;Jtl-151£-~ll?:!it#.·4h~~eth, -1t-•~J:. ~4!-~~it-- ~ 
;r1j ½4:h .i&. fo}f ~it a? ~;r1J ½~ ;(£ ~J~-¥p~j }1f :1ffl .m-1..lf !£. ~-. JttLJ1f 1i itl)l., ;ftp 

~nt1i~*'~~~~~~~~~~~tfaf}}ij~@ 

20. ~:f1J~;Jt1911? m It:, * ,r rJr~~ nt1ii&. ro ~}lh•, i}lh:1&, ~M 

~-,--,~--,~M:1&,a••--*~- .. ~--,~•--•~--, 
Jf :1&, ---~~}Bl)t~., 

2 L ~x.)fij~* 18~20~ )lJ it:, * lf fo}f 1!, ~ »f ,i :)J KRAS~ U;l ~~ ~ }1f :1il , 
iJd-J<i:rJf;KRAS~fl;l ~sl~~-- .. li..Jlh:1&, --~-·-" 

22. )f)t:;f1J~~l8jt20IJ?Jij~, *lf fo}f~~Rf~;/,JBRAF~U;l ~lt:~}ff,i, 

iJd-J<i:ri&. ro BRAF~rlil 1t.$:~~-- .. ..t.••,pltrp." 

23. -ffi !!1,;,p I~~ ff ~ ~Jt.4. -!E,:J!l -r ~ ~ (EGJ'R ) ,f;JJJ * ~ ~ ~ €rfJ j,;-*, 
J-t)f :i2tj,;-* ~~~~ ;t 11; ~ ~ ~ ~¼ffi }!J,;~ i.~ it ff~ M:-1_-~ ~;f1j ~;it 1-151:f-

-• ~ :tt#. • eth•a~, Jt:- • i ~3~ ~ • .. *~ ½~ .i&. ~~A~-~ 
,A..U... 
., :,P./ " 

24. ~;ftl~*23~7,;'"*, Jt:.tpfo}fa~~~Jt.1:..*rlil-l-~* (EGFR) ;tij 

~af}~~;h ~i:GFR;ffJ*~Rt;ti, 'Wd-J<i:r ~EGJ?R:ii~Ui;tfJ*~Rt;ti, 'ifd-J<i:r:i& 

~~-•,i••,,~~~-,-•-- ~-- .. ~~- .. •·•'*f•, 
.fLa:1&, 'it., •11J.:1&, Jf ., ---~~~;t;ti., 

25. 4tr ~J nt ~ k f .1:.. ~ .. JttL»f 1m iti)il.. ~ ♦tl }ff~ .1:.. *,, .ftp ~j nt ~ tm 
~;ifffi.~j,;"-*, fo)f~j,;"-*~#i~..Y,.;t;t~~~~¼ffi~~l~~1T~it.-_f-~~ 

f 1J~;Jt1-1s1£-•~.j)t~-~1~*~ .. *-~J:.~4!-~afJA .. *~1J½~~fo/f 
~A~ ~1'iJ ½~" 

26. ~f1J~4t2s~ ;t*, X. lf fo/r~~ i6t1W:i& ro ~•-, .t..••, :!kM 

~- .. -- .. ~-- .. ~•- .. aKa .. *f• .. ~•- .. ~-,,·~-- .. 
w. .. Mt»t:1& ~ ~ JI§:./t ~., 
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27. ~:f1~;j<..24A26{1J:;;t*, ~ 'ft fo)f~i¥J.1Jt/ti~KRAS~· ~~fl)JW•, 
1fu j(rJ ~ KRAS~ rlil tl .Yt. AfJ ~ JJh 1& .. j[}Jh. , $ 1& AJ!A •• ., 

28. ~;f1J~>t<.24~26€r-J~*' ~ tp' fo}fia:..AfJ}ff,ffl ~ BRAF')tfiij jti:_{r(JRi'1i, 
1fUj(rli& ro BRAf'~- ~~AfJMJJh ... jL.M,·;ifP~·" 

29. ~;ftj .. ;j<..1-151£->Jli Afi:tit~~4"1~*~, Jt~ ~ J: "iif •ft i¥J jk .. * 
1r1¼4hAfoJr~A ~~~J¼~, ~,m 'f"-ffiU';ifPIA~tff ~~lt.4:.*•-r~#. 

( EGFR) .iffl!*WJ~~" 

30. ~:ftl~;j<..29{1J .½it#-~ !fh-1~*~.. ~ ~ ~ .J: "iif ~~ AfJ A.. ~1'iJ ¼!fh jt 
~~Ai¥l*M♦!fh, Jt~ffl~AfJ~~lt~*•-rft~(E~R)~*AfJ~~ 
~ ~ EGFR;fl=J * AfJ }1f., ~ 1]~ ~ EGFR~i!;f~ * AfJ nr•, 1fUj(rli&_ ro ~Ji,·,. 

·----~~~----·, ~•---~~----·•,*••--~---- ~ 
.... ,,J$. ... ~•-- Al$.•~~~• .. 

3L ~;ftj .. ;j<..1-l51£-xJiAfJ:t]t~~4"1~*~' ~~~J:"iif•fti¥Jit .. * 
~½4"~~~AAfJ~~½4", ~m'f"~~JW.~f±~ .. ~~~•~~ .. 
4'-$~~•4:.* .. #iURi'!ti~~J.tJA .. 

32. ~:f1J~>t<.31 WJ :ht~~!fh1~*4h .. Jt.~ * .l:. Pf 4~ ~A .. •:fflJ½4h 
~~~Ai¥3~~½4h, ~~ffl~Afi~!tii&ro~Jlh- .. j[}Jh• .. ~~~•--

.... #a1& .. ~M• .. •·•'*f•,~••--~•--•~••-- f;i .. 
•··~kiiilhl/t ... 

33. ~:ftl~>t<-30~32 WJ :bt1"-~ 4h~*4h.. Jt. ~ * .l:. Pf~~ tr-J A.. *1'11 ½ 
~~fflia:..t~*M♦-,~"41"ffl~~~-~~As£•~~tr-J~•,~~~ 
KRAS~· ~i:~MJJh ... .JLJJiJ;i .. Jfrp.jt)ll.;i., 

34. ~:f1~;Jt3oA32AfJ~~~~~~4" .. Jt:-~ffJ:.1iJ""~1l:a'Jili. .. ~iu¼ 
-Affl~Atr-J.M¼4h,Jt.~ffl~~~-~B~F~-tl~AfJJ1f·,~~· 
~ BRAF'£ lti} jti:_ WJ it Ml ;i .. _i.Jjj. ~Ji$" 1&., 
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12 May 2016 (12.05.2016) 18 May 2016 (18.05.2016) 

Name and mailing address of the ISA/CN: Authorized officer 
State Intellectual Property Office of the P. R. China 
No. 6, Xitucheng Road, Jimenqiao HE,Rui 
Haidian District, Beijing 100088, China 

Telephone No.: (86-10) 62411106 
Facsimile No.: (86-10) 62019451 

Form PCT/ISA/210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2016/073844 

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article l 7(2)(a) for the following reasons: 

1. [gl Claims Nos.: 23-28 

because they relate to subject matter not required to be searched by this Authority, namely: 
[l] PCT Rule 39.l(iv) - a surgical method or a treatment method for the disposal of a human body or animal body. 

2. D Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 

extent that no meaningful international search can be carried out, specifically: 

3. D Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Form PCT/ISN210 (continuation of first sheet (2)) (July 2009) 

CSPC Exhibit 1003 
Page 89 of 459



INTERNATIONAL SEARCH REPORT 
Information on patent family members 

Patent Documents referred 
in the Report 

WO 2014152199 Al 

CN 103772504 A 

Publication Date 

25 September 2014 

07 May2014 

Form PCT/ISA/210 (patent family annex) (July 2009) 

International application No. 

PCT/CN2016/073844 

Patent Family Publication Date 

KR 20150132864 A 26 November 2015 

AU 2014240012 Al 24 September 2015 

IL 241004 DO 30 November 2015 

SG 11201507432XA 29 October 2015 

CN 105209076 A 30 December 2015 

EP 2968589 Al 20 January 2016 

CA 2906022 Al 25 September 2014 

US 2014286968 Al 25 September 2014 

TW 201519904 A 01 June 2015 

None 
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Electronically Filed 

PRELIMINARY Attorney Docket No. CCPIT-002 

AMENDMENT Confirmation No. TBD 

Under 37 CFR § 1.115 First Named Inventor Hu, Chaohong 
Application Number TBD 

Address to: Filing Date HEREWITH 
Mail Stop Amendment Group Art Unit TBD 
Commissioner for Patents Examiner Name TBD 
P.O. Box 1450 

Title: "Antibody-Drug Conjugate" Alexandria, VA 22313-1450 

Sir: 

Prior to the examination of the above-referenced application on the merits, please enter the 

amendments below. 
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AMENDMENTS TO THE SPECIFICATION 

Please insert the following paragraph before the heading "Technical Field" on page 1: 

Cross-Reference to Related Applications 

This application is a§ 371 national phase oflntemational Application No. PCT/CN2016/073844, 

filed on February 16, 2016, which claims the benefit of Chinese Application No. 201510085038.8, filed 

on February 17, 2015, which applications are incorporated by reference herein. 
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AMENDMENTS TO THE CLAIMS 

A complete listing of the claims in this case, with their status, is shown below. 

1. (Canceled) 

2. (Currently Amended) An antibody-drug conjugate, a pharmaceutically acceptable salt 

thereof, a solvate thereof or a solvate of the salt, comprising an anti-epidermal growth factor 

receptor antibody covalently linked to a cytotoxic agentThe antibody drug conjugate, the 

pharmaceutically acceptable salt thereof, the solvate thereof or the solvate of the salt according to 

claim 1, wherein the anti-epidermal growth factor receptor antibody comprises a heavy chain and 

a light chain, wherein the heavy chain has a variable region comprising CDRl, CDR2 and CDR3 

having sequences as shown in SEQ ID NOs: 5 to 7 or mutants thereof, and the light chain has a 

variable region comprising CDRl, CDR2 and CDR3 having sequences as shown in SEQ ID NOs: 

12 to 14 or mutants thereof. 

3. (Original) The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 2, wherein FRl, FR2, FR3, FR4 of the 

variable region of the heavy chain of the anti-epidermal growth factor receptor antibody 

respectively comprise sequences as shown in SEQ ID NOs: 8 to 11 or mutants thereof. 

4. (Original) The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 2, wherein FRl, FR2, FR3, FR4 of the 

variable region of the light chain of the anti-epidermal growth factor receptor antibody 

respectively comprise sequences as shown in SEQ ID NOs: 15 to 18, or mutants thereof. 

5. (Currently Amended) The antibody-drug conjugate, the pharmaceutically acceptable salt 

thereof, the solvate thereof or the solvate of the salt according to any one of claims 1 to 4claim 2, 

wherein the heavy chain of the anti-epidermal growth factor receptor antibody has a constant 

region selected from the group consisting of a human IgG constant region, a human IgM constant 

region, a human IgA constant region, a human IgD constant region and a mutant thereof. 
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6. (Original) The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 5, wherein the IgG is selected from the 

group consisting of IgG 1, IgG2, IgG3 and IgG4. 

7. (Currently Amended) The antibody-drug conjugate, the pharmaceutically acceptable salt 

thereof, the solvate thereof or the solvate of the salt according to claim 5, wherein the constant 

region of the heavy chain of the anti-epidermal growth factor receptor antibody comprises an 

amino acid sequence as shown in SEQ ID NO: 3, or comprises a sequence with an identity of 

greater than 70%, for eRample,.Q!_ greater than 75%, 80%, 85%, 90%, 95%, or 99% to the sequence 

as shown in SEQ ID NO: 3. 

8. (Currently Amended) The antibody-drug conjugate, the pharmaceutically acceptable salt 

thereof, the solvate thereof or the solvate of the salt according to any one of claims 1 to ?claim 2, 

wherein the light chain of the anti-epidermal growth factor receptor antibody has a constant region 

selected from the group consisting of a human lambda constant region, a human kappa constant 

region and a mutant thereof. 

9. (Currently Amended) The antibody-drug conjugate, the pharmaceutically acceptable salt 

thereof, the solvate thereof or the solvate of the salt according to claim 8, wherein the constant 

region of the light chain of the anti-epidermal growth factor receptor antibody comprises an amino 

acid sequence as shown in SEQ ID NO: 4, or comprises a sequence with an identity of greater than 

70%, for example,!!!. greater than 75%, 80%, 85%, 90%, 95%, or 99% to the sequence as shown in 

SEQ ID NO: 4. 

10. (Currently Amended) The antibody-drug conjugate, the pharmaceutically acceptable salt 

thereof, the solvate thereof or the solvate of the salt according to any one of claims 1 to 9claim 2, 

which has a structure as shown in Formula I, 

Ab-(L-D)p 

Formula I 
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wherein: 

Ab represents the anti-epidermal growth factor receptor antibody; 

L represents a linker; 

D represents the cytotoxic agent; 

p represents 1-9, for example 2 6, e.g. 3 5. 
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11. (Currently Amended) The antibody-drug conjugate, the pharmaceutically acceptable salt 

thereof, the solvate thereof or the solvate of the salt according to any one of claims 1 to lOclaim 

10, wherein the cytotoxic agent is selected from the group consisting of chemotherapeutic agents, 

toxins, radioisotopes, cytokines, antibiotics, enzymes, nanoparticles and biologically active peptides. 

12. (Currently Amended) The antibody-drug conjugate, the pharmaceutically acceptable salt 

thereof, the solvate thereof or the solvate of the salt according to claim 11, wherein the cytotoxic 

agent is selected from the group consisting of Monomethyl auristatin E (MMAE), Monomethyl 

auristatin F (MMAF), maytansinoid alkaloids (e.g., Maytansine DMl, Maytansine DM4 ), 

Calicheamicin, duocarmycin MGBA, doxorubicin, ricin, diphtheria toxin and other toxins, 1131, 

interleukins, tumor necrosis factors, chemokines and nanoparticles, etc., preferably MMAE. 

13. (Original) The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 10, wherein the linker is cleavable or 

non-cleavable. 

14. (Original) The antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to claim 13, wherein the linker is selected from 

the group consisting of 6-maleimidocaproyl (MC), maleimidopropionyl (MP), valine-citrulline (val­

cit), alanine-phenylalanine ( ala-phe ), p-aminobenzyloxycarbonyl (P AB), N-succinimidyl 4-(2-

pyridylthio )valerate (SPP), N-succinimidyl 4-(N-maleimidomethyl) -cyclohexane-1-carboxylate 

(SMCC), N-succinimidyl (4-iodo-acetyl) aminobenzoate (SIAB), and 6-maleimidocaproyl-valine­

citrulline-p-aminobenzyloxycarbonyl (MC-vc-PAB), preferably 6-maleimidocaproyl-valine-citrulline­

p-aminobenzyloxycarbonyl (MC-vc-PAB). 
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15. (Currently Amended) The antibody-drug conjugate, the pharmaceutically acceptable salt 

thereof, the solvate thereof or the solvate of the salt according to any one of claims 1 to 14claim 

10, which is: 

) 
, p 

wherein, Ab represents the anti-epidermal growth factor receptor antibody, pis 1-8, e.g. 2 6, 

e.g. 3 5. 

16. (Currently Amended) A composition, which comprises the antibody-drug conjugate, the 

pharmaceutically acceptable salt thereof, the solvate thereof or the solvate of the salt according to 

any one of claims 1 to 15claim 2, optionally, further comprises at least one pharmaceutically 

acceptable carrier, diluent or excipient. 

17 .-22. (Canceled) 

23. (Currently Amended) A method for prophylaxis and/or treatment of a disease associated 

with epidermal growth factor receptor (EGFR), wherein the method comprises a step of administering 

to a subject in need a prophylactically and/or therapeutically effective amount of the antibody-drug 

conjugate, the pharmaceutically acceptable salt thereof, the solvate thereof or the solvate of the salt 

according to any one of claims 1 to 15claim 2. 

24. (Currently Amended) The method according to claim 23, wherein the disease associated 

with epidermal growth factor receptor (EGFR) is a tumor associated ,,vith EGFR, such as a tumor 

associated with overexpression of EGFR, e.g., selected from colon cancer, rectal cancer, head and 

neck cancer, lung cancer, ovarian cancer, cervical cancer, bladder cancer, esophageal cancer, 

breast cancer, renal cancer, prostate cancer, gastric cancer, pancreatic cancer and brain glioma. 
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25. (Currently Amended) A method for inhibiting tumor angiogenesis, delaying tumor 

progression, inhibiting tumor growth, or inhibiting tumor cell proliferation, wherein the method 

comprises a step of administering to a subject in need a prophylactically and/or therapeutically 

effective amount of the antibody-drug conjugate, the pharmaceutically acceptable salt thereof, the 

solvate thereof or the solvate of the salt according to any one of claims 1 to 15claim 2. 

26. (Original) The method according to claim 25, wherein the tumor is selected from colon 

cancer, rectal cancer, head and neck cancer, lung cancer, ovarian cancer, cervical cancer, bladder 

cancer, esophageal cancer, breast cancer, renal cancer, prostate cancer, gastric cancer, pancreatic 

cancer and brain glioma. 

27. (Currently Amended) The method according to claim 24~, wherein the tumor is a tumor 

with KRAS gene mutation, for example, colon cancer, colorectal cancer, lung cancer or pancreatic 

cancer ,.vith KRl\:8 gene mutation. 

28. (Currently Amended) The method according to claim 24~, wherein the tumor is a tumor 

with BRAF gene mutation, for example colon cancer, rectal cancer and lung cancer ,,vith BRAF gene 

mutation. 

29.-34. (Canceled) 

35. (New) The method according to claim 26, wherein the tumor is a tumor with KRAS gene 

mutation. 

36. (New) The method according to claim 26, wherein the tumor is a tumor with BRAF gene 

mutation. 

7 CSPC Exhibit 1003 
Page 100 of 459



Atty Dkt. No.: CCPIT-002 

REMARKS UNDER 37 CFR § 1.115 

Formal Matters 

Claims 2-16, 23-28, 35 and 36 are pending after entry of the amendments set forth herein. 

Claims 1, 17-22 and 29-34 are canceled without prejudice. 

Claims 2, 5, 7-12, 15, 16, 23-25, 27 and 28 are amended. 

Please replace the claims currently on file with the claim set provided above. 

No new matter has been added. 

Certification Regarding Sequence Listing 

Applicant submits herewith the attached Sequence Listing in .txt format. As set out in MPEP 

§2422.03(a), the Office has advised that if the sequence listing text file submitted via EFS-Web complies with the 

requirements of 37 CFR 1.824(a)(2)-(6) and (b) (i.e., is a compliant sequence listing ASCII text file), the text file 

will serve as both the paper copy required by 37 CFR 1.82l(c) and the computer readable form (CRF) required by 

37 CFR 1.82l(e). Further, per MPEP §2422.03(a), neither (1) a second copy of the sequence listing in a PDF file; 

nor (2) a statement under 37 CFR 1.82l(f) (indicating that the paper copy and CRF copy of the sequence listing 

are identical) should be submitted. 

The Sequence Listing was prepared with the software Patentln version 3.2, and conforms to the Patent 

Office guidelines. Applicant respectfully submits that the subject application is now in compliance with 37 CFR 

§§ 1.821-1.825. I hereby certify that the enclosed submission includes no new matter. 

Applicant submits that all of the claims are in condition for allowance, which action is requested. If the 

Examiner finds that a telephone conference would expedite the prosecution of this application, please telephone 

the undersigned at the number provided. 

Date: August 14, 2017 

Bozicevic, Field & Francis LLP 
201 Redwood Shores Parkway, Suite 200 
Redwood City, California 94065 
Telephone: (650) 327-3400 
Facsimile: (650) 327-3231 

Respectfully submitted, 
BOZICEVIC, FIELD & FRANCIS LLP 

By: -~/~J=am=es~S~. K=ed=d=i=e/~-­
James S. Keddie 
Registration No. 48,920 
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STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number CCPIT-002 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /James S. Keddie/ Date (YYYY-MM-DD) 2017-08-14 

Name/Print James S. Keddie Registration Number 148920 
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application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
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ANTIBODY DRUG CONJUGATE (ADC) PURIFICATION 

RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Application No. 61/792,834, 

5 filed on March 15, 2013. The contents of the aforementioned priority document are hereby 

incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Antibody drug conjugates (ADC) are an emerging class of potent anti-cancer agents, 

10 which have recently demonstrated remarkable clinical benefit. ADCs are comprised of a 

cytotoxic agent attached to an antibody via a stable linker. Putatively, by a series of events, 

including antigen binding at the cell surface, endocytosis, trafficking to the lysosome, ADC 

degradation, release of payload, interruption of cellular processing (e.g. mitosis) and 

apoptosis, ADCs may destroy cancer cells possessing an over-expression of cell-surface 

15 proteins. ADCs combine the antigen-driven targeting properties of monoclonal antibodies 

with the potent anti-tumor effects of cytoxic agents. For example, in 2011 ADCETRIS® (an 

anti-CD30 antibody-MMAE ADC) gained regulatory approval for the treatment of refractory 

Hodgkin lymphoma and systemic anaplastic lymphoma. 

Studies have demonstrated deleterious effects of a high drug loaded ADCs (Liu et al. 

20 (2010) Analy. Chem. 82:5219). These deleterious effects of higher levels of conjugation 

include increased propensity towards aggregate formation (King et al. (2002) J Med. Chem. 

45:4336; Hollander et al. (2008) Bioconjugate Chem 19:358; Burke et al. (2009) 

Bioconjugate Chem 20: 1242; and Zhao et al. (2011) J Med. Chem. 54:3606). 

Controlling the drug load of an ADC has been attempted using various methods, 

25 including: (i) limiting the molar excess of drug-linker intermediate or linker reagent relative 

to antibody, (ii) limiting the conjugation reaction time or temperature, and (iii) partial or 

limiting reductive conditions for cysteine thiol modification. While reduction methods that 

limit the number of attachment sites on the antibody have been used to achieve ADCs with 

fewer drugs per antibody (Alley et al. (2004) Proc Amer Assoc Cancer Res 45:Abst 627), 

30 there remains a need for methods and compositions that can provide optimal drug loaded 

species. 
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SUMMARY OF INVENTION 

The invention provides effective methods for separating antibody drng conjugates 

(ADCs) having different drng loads, as well as compositions obtained using such methods. 

The invention also provides compositions where higher drug load species of ADCs are 

5 removed. 

The invention features, in one embodiment, a method of obtaining a composition 

comprising Antibody Drug Conjugates (ADCs), said method comprising contacting an ADC 

mixture comprising a drug loaded species of 4 or less and a drug loaded species of 6 or more 

with a hydrophobic resin, wherein the amount of hydrophobic resin contacted with the ADC 

10 mixture is sufficient to allow binding of the drug loaded species of 6 or more to the resin but 

does not allow significant binding of the drug loaded species of 4 or less; and removing the 

hydrophobic resin from the ADC mixture, such that the composition comprising ADCs is 

obtained, wherein the composition comprises less than 15% of the drug loaded species of 6 or 

more, and wherein the ADC comprises an antibody conjugated to an auristatin. In one 

15 embodiment, the composition comprises less than 10% of the drug loaded species of 6 or 

more. In another embodiment, the composition comprises 5% or less of the drug loaded 

species of 6 or more. 

In one embodiment, the method of the invention includes the use of a hydrophobic 

resin weight which is 3 to 12 times the weight of the drug loaded species of 6 or more in the 

20 ADC mixture. In one embodiment, the hydrophobic resin weight is 4 to 8 times the weight of 

the drug loaded species of 6 or more in the ADC mixture. In a further embodiment, the 

hydrophobic resin weight is 5 to 10 times the weight of the drug loaded species of 6 or more 

in the ADC mixture. 

In yet another embodiment, the hydrophobic resin weight is 6 to 12 times the weight 

25 of the drug loaded species of 6 or more in the ADC mixture, and wherein the ADC mixture 

comp1ises between Oto 1 N NaCl, or an equivalent ionic strength thereof. In a further 

embodiment, the hydrophobic resin weight is 3 to 6 times the weight of the drng loaded 

species of 6 or more in the ADC mixture, and wherein the ADC mixture comprises between 1 

to 2N NaCl, or an equivalent ionic strength thereof. In yet another embodiment, the 

30 hydrophobic resin weight is 3 to 7 times the weight of the drug loaded species of 6 or more in 

the ADC mixture, and wherein the auristatin is monomethylauristatin E (MMAE). In a 
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further embodiment, the hydrophobic resin weight is 5 to 10 times the weight of the drug 

loaded species of 6 or more in the ADC mixture, and wherein the auristatin is 

monomethylauristatin F (MMAF). In a further embodiment, the hydrophobic resin weight is 

3 to 7 times the weight of the drng loaded species of 6 or more in the ADC n1ixture, and 

5 wherein the auristatin is monomethylauristatin E (MMAE). 

The invention further provides a method of producing a composition comprising 

ADCs with an average Drug-to-Antibody Ratio (DAR) of 4.5 or less and complising less 

than 15% undesired ADCs, said method comprising contacting an ADC mixture with a 

hydrophobic resin, wherein the amount of hydrophobic resin contacted with the ADC mixture 

10 is sufficient to allow binding of the undesired ADCs; and removing the hydrophobic resin 

from the ADC mixture, such that the composition with an average DAR of 4.5 or less and 

comprising less than 15% undesired ADCs is produced, wherein the ADC comprises an 

antibody conjugated to an auristatin. In one embodiment, the composition with an average 

DAR of 4 or less comprises less than 10% undesired ADCs. In one embodiment, the 

15 undesired ADCs are 6 and 8 drug loaded species. In a further embodiment, the undesired 

ADCs are an 8 drng loaded species. 

In one embodiment, the amount of hydrophobic resin added to the ADC mixture is a 

resin weight which is 3 to 12 times the weight of the undesired ADCs in the ADC mixture. 

In a further embodiment, the amount of hydrophobic resin added to the ADC mixture 

20 is a resin weight which is 4 to 8 times the weight of the drug loaded species of 6 or more in 

the ADC mixture. In yet another embodiment, the amount of hydrophobic resin added to the 

ADC mixture is a resin weight which is 5 to 7 times the weight of the drug loaded species of 

6 or more in the ADC mixture. In a fu1ther embodiment, the hydrophobic resin weight is 6 to 

12 times the weight of the drng loaded species of 6 or more in the ADC mixture and wherein 

25 the ADC mixture comprises between Oto 1 N NaCl, or an equivalent ionic strength thereof. 

In one embodiment, the hydrophobic resin weight is 3 to 6 times the weight of the drug 

loaded species of 6 or more in the ADC mixture and the ADC mixture comprises between 1 

to 2 N NaCl, or an equivalent ionic strength thereof. In another embodiment, the 

hydrophobic resin weight is 3 to 7 times the weight of the drng loaded species of 6 or more in 

30 the ADC mixture, and wherein the auristatin is monomethylaulistatin E (MMAE). In still 

another embodiment, the hydrophobic resin weight is 5 to 10 times the weight of the drng 

3 
CSPC Exhibit 1003 

Page 110 of 459



WO 2014/152199 PCT/0S2014/027062 

loaded species of 6 or more in the ADC mixture, and wherein the auristatin is 

monomethylauristatin F (MMAF). In yet a further embodiment, the hydrophobic resin 

weight is 3 to 7 times the weight of the drug loaded species of 6 or more in the ADC mixture, 

and wherein the auristatin is monomethylauristatin E (MMAE). In one embodiment, the 

5 hydrophobic resin weight is 5 to 10 times the weight of the drug loaded species of 6 or more 

in the ADC mixture, and wherein the auristatin is monomethylauristatin F (MMAF). 

In one embodiment, the method of the invention is used to obtain a composition 

comprising ADCs with an average DAR of 4.5 or less. In one embodiment, the method of 

the invention is used to obtain a composition comprising ADCs with an average DAR of 4 or 

10 less. In one embodiment, the method of the invention is used to obtain a composition 

comp1ising ADCs with an average DAR of 3.5 or less. In one embodiment, the method of 

the invention is used to obtain a composition comprising ADCs with an average DAR of 3 or 

less. In one embodiment, the composition has an average DAR of 2.5 or less. 

In one embodiment, the method of the invention features adding a hydrophobic resin 

15 to an ADC mixture to form a resin mixture, wherein the resin mixture has an ionic strength 

which is equal to or higher than the ADC mixture. 

In a further embodiment of the invention, the ADC mixture was obtained following an 

ultrafiltration /diafiltration process. 

In one embodiment of the invention, the hydrophobic resin used in the methods of the 

20 invention is a butyl hydrophobic resin. 

In one embodiment of the invention, the method of the invention is a batch process or, 

alternatively, a circulation process or a flow through process. 

In one embodiment, the invention features a composition obtained using the methods 

described herein. 

25 The invention further features a composition comprising ADCs, wherein 70% of the 

ADCs have a drug loaded species of 4 or less, wherein the ADC comprises an anti-EGFR 

antibody (e.g., antibody 1) and an auristatin (e.g., MMAE or MMAF). In one embodiment of 

the invention, the composition comprises 75% ADCs present having a drug loaded species of 

4 or less. In another embodiment of the invention, the composition comprises 80% ADCs 

30 present having a drug loaded species of 4 or less. In one embodiment of the invention, the 

composition comprises 85% ADCs present having a drug loaded species of 4 or less. In a 
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further embodiment of the invention, the composition comprises 90% ADCs having a drug 

loaded species of 4 or less. In one embodiment, the composition of the invention comprises 

95% ADCs present having a drug loaded species of 4 or less. In another embodiment, the 

composition of the invention comprises ADCs wherein 70% or more of the ADCs have a 

5 drug loaded species of 4 to L 3 to 1, or, alternatively, 2 to 1. 

The invention further features a composition comprising ADCs with an average DAR 

of 4.5 or less, wherein the ADC comprises an anti-EGFR antibody (e.g., antibody 1) and an 

auristatin (e.g., MMAE or MMAF). In one embodiment of the invention, the composition 

comp1ises ADCs having an average DAR of 4 or less. In another embodiment of the 

10 invention, the composition comprises ADCs having an average DAR of 4 or less. In yet 

another embodiment of the invention, the composition comprises ADCs having an average 

DAR of 3.5 or less. In one embodiment of the invention, the composition comprises ADCs 

having an average DAR of 3 or less. In yet another embodiment of the invention, the 

composition comprises ADCs having an average DAR of 2.5 or less. In another embodiment, 

15 the composition of the invention comprises anti-EGFR ADCs (e.g., antibody 1 conjugated to 

MMAE or MMAF) with an average DAR of 4.5 to 0.001, 4 to 0.001, 3.5 to 0.001, 3 to 0.001, 

or, alternatively, 2.5 to 0.001. 

In one embodiment, the methods and compositions of the invention include an ADC 

comp1ising an anti-Epidermal Growth Factor Receptor (EGFR) antibody. In one 

20 embodiment of the invention, the anti-EGFR antibody comprises a light chain variable region 

comp1ising a Complementarity Determining Region 1 (CDRl), CDR2, and CDR3 domain 

comprising the amino acid sequence as set forth in SEQ ID NO: 7, SEQ ID NO: 8, and SEQ 

ID NO: 9, respectively, and compdses a heavy chain variable region comprising a CORI, 

CDR2, and CDR3 domain comprising the amino acid sequence as set forth in SEQ ID NO: 2, 

25 SEQ ID NO: 3, and SEQ ID NO: 4. In another embodiment of the invention, the anti-EGFR 

antibody comprises a light chain variable region comprising the amino acid sequence set 

forth in SEQ ID NO: 6 and a heavy chain variable region comprising the amino acid 

sequence set forth in SEQ ID NO: 1. 

In another embodiment of the invention, the anti-EGFR ADC comprises CDRs (i.e., 

30 light chain CDRl, CDR2, and CDR3) described in the light chain variable region set forth in 
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the amino acid sequence of SEQ ID NO: 6, and CDRs (i.e., heavy chain CDRl, CDR2, and 

CDR3) described in the amino acid sequence of SEQ ID NO: 1. 

In a further embodiment, the methods and compositions of the invention feature an 

auristatin which is either monomethylauristatin E (MMAE) or monomethylauristatin F 

5 (MMAF). 

In one embodiment, the MMAE is conjugated to the antibody via a valine-citrulline 

(vc) linker (vc-MMAE). In another embodiment, the MMAF is conjugated to the antibody 

via a maleimidocaproyl linker (mc-MMAF). 

In one embodiment, the composition of the invention is a pharmaceutical 

10 composition. 

Also included in the invention are methods of treating cancer in a subject comprising 

administering a composition described herein to the subject such that cancer is treated. In 

one embodiment, the cancer is selected from the group consisting of squamous tumors 

(including, squamous tumors of the lung, head and neck, cervical, etc.), glioblastoma, glioma, 

15 non-small cell lung cancer, lung cancer, colon cancer, head and neck cancer, breast cancer, 

squamous cell tumors, anal cancer, skin cancer, and vulvar cancer. 

In one embodiment, the compositions of the invention are used to treat glioblastoma 

multiforme. 

In one embodiment, the compositions of the invention are used to treat a solid tumor 

20 having overexpression of EGFR. In one embodiment, the compositions of the invention are 

used to treat a subject having an advanced solid tumor likely to overexpress EGFR. 

In one embodiment, the compositions of the invention are administered intravenously. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 Figure 1 provides an overview of the processes described in the examples, including 

reduction of Antibody 1, conjugation of Antibody 1 to vcMMAE, and purification of the 

ADC using batch purification with HIC resin. 

Figure 2 graphically depicts HIC HPLC analysis of an Antibody 1 ADC solution before and 

after HIC resin batch purification. 

30 Figure 3 provides an overview of the process described in Example 6 for the purification of 

ADC mixtures with average DARs of 2.7, 4, and 5.5. 
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In order that the present invention may be more readily understood, certain tenns are 

5 first defined. In addition, it should be noted that whenever a value or range of values of a 

parameter are recited, it is intended that values and ranges intermediate to the recited values 

are also intended to be part of this invention. 

The term "antibody-drug-conjugate" or "ADC" refers to a binding protein, such as an 

antibody or antigen binding fragment thereof, chemically linked to one or more chemical 

10 drug(s) (also refeITed to herein as agent(s)) that may optionally be therapeutic or cytotoxic 

agents. In a prefeITed embodiment, an ADC includes an antibody, a cytotoxic or therapeutic 

drug, and a linker that enables attachment or conjugation of the drug to the antibody. An 

ADC typically has anywhere from l to 8 drugs conjugated to the antibody, including drug 

loaded species of 2, 4, 6, or 8. Non-limiting examples of drugs that may be included in the 

15 ADCs are mitotic inhibitors, antitumor antibiotics, immunomodulating agents, vectors for 

gene therapy, alkylating agents, antiangiogenic agents, antimetabolites, boron-containing 

agents, chemoprotective agents, hormones, antihormone agents, corticosteroids, photoactive 

therapeutic agents, oligonucleotides, radionuclide agents, topoisomerase inhibitors, tyrosine 

kinase inhibitors, and radiosensitizers. 

20 The terms "anti-Epidermal Growth Factor antibody drug conjugate," "anti-EGFR 

antibody drng conjugate," or "anti-EGFR ADC", used interchangeably herein, refer to an 

ADC comprising an antibody that specifically binds to EGFR, whereby the antibody is 

conjugated to one or more chemical agent(s). In one embodiment, the anti-EGFR antibody 

drug conjugate is Antibody l conjugated to an auristatin, e.g., MMAE or MMAF. Amino 

25 acid sequences coITesponding to the light and heavy chains of Antibody 1 are provided in 

SEQ ID NOs: 1-10. 

The te1m "auristatin", as used herein, refers to a family of antimitotic agents. 

Auristatin derivatives are also included within the definition of the term "auristatin". 

Examples of auristatins include, but are not limited to, auristatin E (AE), 

30 monomethylauristatin E (MMAE), monomethylamistatin F (MMAF), and synthetic analogs 

of dolastatin. 
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The term "drug-to-antibody ratio" or "DAR" refers to the number of drugs, e.g., 

auristatin, attached to the antibody of the ADC. The DAR of an ADC can range from 1 to 8, 

although higher loads, e.g., 10, are also possible depending on the number of linkage site on 

an antibody. The tenn DAR may be used in reference to the number of drugs loaded onto an 

5 individual antibody, or, alternatively, may be used in reference to the average or mean DAR 

of a group of ADCs. 

The term "undesired ADC species", as used herein, refers to any drug loaded species 

which is to be separated from an ADC species having a different drug load. In one 

embodiment, the term undesired ADC species may refer to drug loaded species of 6 or more, 

10 i.e .. , ADCs with a DAR of 6 or more, including DAR6, DAR7, DAR8, and DAR greater than 

8 (i.e., drug loaded species of 6, 7, 8, or greater than 8). In a separate embodiment, the term 

undesired ADC species may refer to drug loaded species of 8 or more, i.e., ADCs with a 

15 

DAR of 8 or more, including DAR8, and DAR greater than 8 (i.e., drug loaded species of 8, 

or greater than 8). 

The term "ADC mixture", as used herein, refers to a composition containing a 

heterogeneous DAR distribution of ADCs. In one embodiment, an ADC mixture contains 

ADCs having a distlibution of DARs of 1 to 8, e.g., 2, 4, 6, and 8 (i.e., drug loaded species of 

2, 4, 6, and 8). Notably, degradation products may result such that DARs of 1, 3, 5, and 7 

may also be included in the mixture. Further, ADCs within the mixture may also have DARs 

20 greater than 8. The ADC mixture results from interchain disulfide reduction followed by 

conjugation. In one embodiment, the ADC mixture comprises both ADCs with a DAR of 4 or 

less (i.e., a drug loaded species of 4 or less) and ADCs with a DAR of 6 or more (i.e., a drug 

loaded species of 6 or more). 

As used herein, the term "hydrophobic resin" or "hydrophobic interaction resin" 

25 refers to a medium consisting of hydrophobic ligands used for purposes of pulifying a 

mixture of molecules, wherein the presence of hydrophobic surface moieties on the 

molecules within the mixture facilitates an interaction with the medium such that interacting 

molecules are at least transiently bound to the medium. In one embodiment, the 

hydrophobic resin is a resin comprising alkyl moieties, e.g., a C4-C8 alkyl hydrophobic resin, 

30 which is a resin comprising a four to eight straight or branched chain carbon membered 

alkane radical group such as butyl, pentyl, hexyl, heptyl, or octyl group coupled to a solid 
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support ( e.g., agarose, silica, etc.). Examples of hydrophobic alkyl resins include a 

hydrophobic butyl resin or a hydrophobic hexyl resin. In one embodiment, the hydrophobic 

resin is a resin comprising aryl moieties, e.g., a hydrophobic phenyl resin. In one 

embodiment, the hydrophobic resin comprises an alkenyl moiety. In one embodiment, the 

5 hydrophobic resin comprises an ether moiety. In yet another embodiment, the hydrophobic 

resin comprises a phenyl moiety. The hydrophobic moieties (e.g., alkyl, aryl, etc.) may be 

linked to an inert substance (e.g., silica, agarose, and/or other polysaccharide polymers). In 

one embodiment, the resin is a methacrylate resin. 

The term "ionic strength" broadly refers to a measure of the concentration of ions in a 

10 solution, i.e., the conductivity of a solution. Exemplary salts that may be used to modulate 

the ionic strength of a solution include, but are not limited to sodium bromide, sodium 

chloride, sodium citrate, sodium iodide, sodium phosphate, sodium sulfate, potassium 

bromide, potassium chloride, potassium citrate, potassium iodide, potassium phosphate, 

potassium sulfate, cesium chloride, lithium chloride, or other salts of ammonia (e.g., NH4Cl, 

15 (NH4hSO4), carbonates (NaHCO3), cit1ic acid (NaH2(C3H5O(COOh), Na2H(C3H5O(COOh), 

Na3H(C3HsO(COO)3)), phosphoric acid (e.g., KH2PO4, K2HPO4, K3PO4), nitrates (KNO3), 

or any mixture of these components. Those skilled in the art appreciate that both the anion 

and the cation can be varied as is known to the person skilled in the art, as long as sufficient 

ionic strength is provided without precipitation or other undesired side-effects. 

20 The term "anti-EGFR antibody" is meant to refer to an antibody that specifically 

binds to EGFR. An antibody "which binds" an antigen of interest, i.e., EGFR, is one capable 

of binding that antigen with sufficient affinity such that the antibody is useful in targeting a 

cell expressing the antigen. Antibody 1 is an example of an anti-EGFR antibody. 

The term "antibody" broadly refers to an immunoglobulin (lg) molecule, generally 

25 comprised of four polypeptide chains, two heavy (H) chains and two light (L) chains, or any 

functional fragment, mutant, variant, or derivative thereof, that retains the essential target 

binding features of an lg molecule. 

In a full-length antibody, each heavy chain is comprised of a heavy chain variable 

region (abbreviated herein as HCVR or VH) and a heavy chain constant region. The heavy 

30 chain constant region is comprised of three domains, CHl, CH2 and CH3. Each light chain is 

complised of a light chain variable region (abbreviated herein as LCVR or VL) and a light 
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chain constant region. The light chain constant region is comprised of one domain, CL. The 

VH and VL regions can be fmther subdivided into regions of hypervariability, termed 

complementarity determining regions (CDR), interspersed with regions that are more 

conserved, termed framework regions (FR). Each VH and VL is composed of three CD Rs 

5 and four FRs, arranged from amino-terminus to carboxy-terminus in the following order: 

FRI, CDRl, FR2, CDR2, FR3, CDR3, FR4. Immunoglobulin molecules can be of any type 

(e.g., IgG, IgE, IgM, IgD, IgA and IgY) and class (e.g., IgGl, IgG2, IgG 3, IgG4, IgAl and 

IgA2) or subclass. 

The term "antigen-binding portion" of an antibody (or simply "antibody portion"), as 

10 used herein, refers to one or more fragments of an antibody that retain the ability to 

specifically bind to an antigen (e.g., hIL-13). It has been shown that the antigen-binding 

function of an antibody can be performed by fragments of a full-length antibody. Such 

antibody embodiments may also be bispecific, dual specific, or multi-specific fonnats; 

specifically binding to two or more different antigens. Examples of binding fragments 

15 encompassed within the tetm "antigen-binding portion" of an antibody include (i) a Fab 

fragment, a monovalent fragment consisting of the VL, VH, CL and CHI domains; (ii) a 

F(ab')i fragment, a bivalent fragment comprising two Fab fragments linked by a disulfide 

bridge at the hinge region; (iii) a Fd fragment consisting of the VH and CHI domains; (iv) a 

Fv fragment consisting of the VL and VH domains of a single arm of an antibody, (v) a dAb 

20 fragment (Ward et al., (1989) Nature 341:544-546, Winter et al., PCT publication WO 

90/05144 Al herein incorporated by reference), which comprises a single variable domain; 

and (vi) an isolated complementarity determining region (CDR). Furthermore, although the 

two domains of the Fv fragment, VL and VH, are coded for by separate genes, they can be 

joined, using recombinant methods, by a synthetic linker that enables them to be made as a 

25 single protein chain in which the VL and VH regions pair to form monovalent molecules 

(known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426; and 

Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883). Such single chain antibodies 

are also intended to be encompassed within the term "antigen-binding portion" of an 

antibody. Other forms of single chain antibodies, such as diabodies are also encompassed. 

30 Diabodies are bivalent, bispecific antibodies in which VH and VL domains are expressed on 

a single polypeptide chain, but using a linker that is too short to allow for pairing between the 
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two domains on the same chain, thereby forcing the domains to pair with complementary 

domains of another chain and creating two antigen binding sites (see e.g., Holliger, P., et al. 

(1993) Proc. Natl. Acad. Sci. USA 90:6444-6448; Poljak, R.J., et al. (1994) Structure J:1121-

1123). Such antibody binding portions are known in the art (Kontermann and Dubel eds., 

5 Antibody Engineering (2001) Springer-Verlag. New York. 790 pp. (ISBN 3-540-41354-5). 

An "isolated antibody", as used herein, is intended to refer to an antibody that is 

substantially free of other antibodies having different antigenic specificities (e.g., an isolated 

antibody that specifically binds EGFR is substantially free of antibodies that specifically_bind 

antigens other than EGFR). An isolated antibody that specifically binds EGFR may, 

10 however, have cross-reactivity to other antigens, such as EGFR molecules from other species. 

Moreover, an isolated antibody may be substantially free of other cellular material and/or 

chemicals. 

The term "humanized antibody" refers to antibodies which comprise heavy and light 

chain variable region sequences from a non-human species (e.g., a mouse) but in which at 

15 least a portion of the VH and/or VL sequence has been altered to be more "human-like", i.e., 

more similar to human germline variable sequences. In a particular embodiment, the term 

"humanized antibody" refers to an antibody or antibody variant, derivative or fragment, 

which specifically binds to an antigen of interest, and comprises a framework (FR) region 

having substantially the amino acid sequence of a human antibody, and comprises CD Rs 

20 having substantially the amino acid sequence of a non-human antibody. As used herein, the 

term "substantially" in the context of a CDR refers to a CDR having an amino acid sequence 

at least 80%, preferably at least 85%, at least 90%, at least 95%, at least 98% or at least 99% 

identical to the amino acid sequence of a non-human antibody CDR. In one embodiment, 

one type of humanized antibody is a CDR-grafted antibody, in which human CDR sequences 

25 are introduced into non-human VH and VL sequences to replace the corresponding 

nonhuman CDR sequences. 

As used herein, the term "CDR" refers to the complementarity determining region 

within antibody variable sequences. There are three CD Rs in each of the variable regions of 

the heavy chain and the light chain, which are designated CDRl, CDR2 and CDR3, for each 

30 of the variable regions. The term "CDR set" as used herein refers to a group of three CD Rs 

that occur in a single variable region capable of binding the antigen. The exact boundaries of 
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these CDRs have been defined differently according to different systems. The system 

described by Kabat (Kabat et al., Sequences of Proteins of Immunological Interest (National 

Institutes of Health, Bethesda, Md. (1987) and (1991)) not only provides an unambiguous 

residue numbering system applicable to any variable region of an antibody, but also provides 

5 precise residue boundaries defining the three CDRs. These CDRs may be refeITed to as Kabat 

CDRs. Chothia and coworkers (Chothia &Lesk, J. Mol. Biol. 196:901-917 (1987) and 

Chothia et al., Nature 342:877-883 (1989)) found that certain sub- portions within Kabat 

CD Rs adopt nearly identical peptide backbone conformations, despite having great diversity 

at the level of amino acid sequence. These sub-portions were designated as Ll, L2 and L3 or 

10 Hl, H2 and H3 where the "L" and the "H" designates the light chain and the heavy chains 

regions, respectively. These regions may be refen-ed to as Chothia CDRs, which have 

boundaries that overlap with Kabat CDRs. Other boundaries defining CDRs overlapping with 

the Kabat CD Rs have been described by Padlan (F ASEB J. 9: 133-139 (1995)) and 

MacCallum (J Mol Biol 262(5):732-45 (1996)). Still other CDR boundary definitions may 

15 not strictly follow one of the above systems, but will nonetheless overlap with the Kabat 

CD Rs, although they may be shortened or lengthened in light of prediction or experimental 

findings that particular residues or groups of residues or even entire CD Rs do not 

significantly impact antigen binding. The methods used herein may utilize CD Rs defined 

according to any of these systems, although preferred embodiments use Kabat or Chothia 

20 defined CD Rs. 

The term "disorder" refers to any condition that would benefit from treatment with the 

formulations of the invention, e.g. a disorder requiring treatment with the anti-EGFR 

antibody in the formulation. This includes chronic and acute disorders or diseases including 

those pathological conditions that predispose the subject to the disorder in question. 

25 The term "cancer" is meant to refer to or describe the physiological condition in 

mammals that is typically characterized by unregulated cell growth. Examples of cancer 

include, but are not limited to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia or 

lymphoid malignancies. More particular examples of such cancers include glioblastoma, non­

s1nall cell lung cancer, lung cancer, colon cancer, head and neck cancer, breast cancer, 

30 squamous cell tumors, anal cancer, skin cancer, and vulvar cancer. In one embodiment, the 

compositions of the invention are administered to a patient having a tumor(s) containing 
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amplifications of the EGFR gene, whereby the tumor expresses the truncated version of the 

EGFR de2-7. In one embodiment, the formulation of the invention comprising ADC-1 may 

be administered to a subject for the treatment of colorectal cancer, head and neck cancer 

(including, but not limited to, hypopharyngeal cancer, oropharyngeal cancer, esophageal 

5 cancer, laryngeal cancer, and oral cavity cancer), non-small cell lung cancer, pancreatic 

cancer, gastric cancer, and breast cancer. More particular examples of such cancers include 

squamous tumors (including, squamous tumors of the lung, head and neck, cervical, etc.), 

glioblastoma, glioma, non-small cell lung cancer, lung cancer, colon cancer, head and neck 

cancer, breast cancer, squamous cell tumors, anal cancer, skin cancer, and vulvar cancer. In 

10 one embodiment of the invention, the composition is used to treat a subject having a solid 

tumor, e.g., a solid tumor likely to over-express the Epidermal Growth Factor Receptor 

(EGFR), or glioblastoma multiforme. 

The term "administe1ing" as used herein is meant to refer to the delivery of a 

substance (e.g., an anti-EGFR antibody drug conjugate) to achieve a therapeutic objective 

15 (e.g., the treatment of an EGFR- associated disorder). Modes of administration may be 

parenteral, enteral and topical. Parenteral administration is usually by injection, and includes, 

without limitation, intravenous, intramuscular, intraarterial, intrathecal, intracapsular, 

intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous, 

subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal and intrastemal injection 

20 and infusion. 

The term "therapeutically effective amount" or "effective amount" of an antibody as 

used herein refers to an amount effective in the prevention or treatment or alleviation of a 

symptom of a disorder for the treatment of which the antibody is effective. 

The term "treatment" refers to both therapeutic treatment and prophylactic or 

25 preventative measures. Those patients in need of treatment include those already with the 

disorder as well as those in which the disorder is to be prevented. 

30 

Various aspects of the invention are described in further detail in the following 

subsections. 
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II. Methods for Purifying Antibodv Drug Conjugates and Compositions Thereof 

The invention provides a method for purifying antibody dmg conjugates (ADCs), and 

provides an effective means for removing undesired species of ADC, e.g., dmg loaded 

species of 6 or more, from a mixture of ADCs. While the methods of the invention may be 

5 used to separate any dmg loaded species, in a preferred embodiment, the methods described 

herein are used to separate high drug loaded ADCs from ADCs having optimal drug to 

antibody ratios (DARs), e.g. a DAR of 4 or less. In certain embodiments, the methods of the 

invention may provide numerous advantages over traditional column chromatography, 

including improved recovery, as fractionation and subsequent pooling of fractions may not be 

10 necessary. It should be understood that the methods and compositions described throughout 

may be used to purify anti-EGFR antibody-auristatin ADCs, particularly, in a certain 

embodiment, anti-EGFR ADCs comprising Antibody 1 either coupled via a 

maleimidocaproyl linker to MMAF (mc-MMAF) or coupled via a maleimidocaproyl valine­

citrulline linker to MMAE (vc-MMAE). 

15 The method of the invention generally includes adding a hydrophobic resin to an 

ADC mixture such that undesired ADCs, i.e., higher drug loaded ADCs, bind the resin and 

can be selectively removed from the mixture. 1n certain embodiments, separation of the 

ADCs may be achieved by contacting an ADC mixture (e.g., a mixture comprising a drug 

loaded species of ADC of 4 or less and a drug loaded species of ADC of 6 or more) with a 

20 hydrophobic resin, wherein the amount of resin is sufficient to allow binding of the drug 

loaded species which is being removed from the ADC mixture. The resin and ADC mixture 

are mixed together, such that the ADC species being removed (e.g., a drug loaded species of 

6 or more) binds to the resin and can be separated from the other ADC species in the ADC 

mixture. The amount of resin used in the method is based on a weight ratio between the 

25 species to be removed and the resin, where the amount of resin used does not allow for 

significant binding of the drug loaded species that is desired. Thus, the invention provides 

methods for reducing the average DAR of an ADC mixture from, for example, 5.5 to less 

than 4. Further, the purification methods described herein may be used to isolate ADCs 

having any desired range of drug loaded species, e.g., a drug loaded species of 4 or less, a 

30 drug loaded species of 3 or less, a drug loaded species of 2 or less, a drug loaded species of 1 

or less. 
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The invention provides a pmification method whereby a certain species of 

molecule(s) binds to a smface based on hydrophobic interactions between the species and a 

hydrophobic resin. In one embodiment, method of the invention refers to a purification 

process that relies upon the intermixing of a hydrophobic resin and a mixture of ADCs, 

5 wherein the amount of resin added to the mixture determines which species (e.g., ADCs with 

a DAR of 6 or more) will bind. 

Following production and purification of an antibody from an expression system ( e.g., 

a mammalian expression system), the antibody is reduced and coupled to a drug through a 

conjugation reaction. The resulting ADC mixture often contains ADCs having a range of 

10 DARs, e.g., 1 to 8. In one embodiment, the ADC mixture comprises a drug loaded species of 

4 or less and a drug loaded species of 6 or more. According to the methods of the invention, 

the ADC mixture may be purified using a process, such as, but not limited to, a batch process, 

such that ADCs having a drug loaded species of 4 or less are selected and separated from 

ADCs having a higher drug load (e.g., ADCs having a drug loaded species of 6 or more). 

15 Notably, the purification methods desc1ibed herein may be used to isolate ADCs having any 

desired range of DAR, e.g., a DAR of 4 or less, a DAR of 3 or less, a DAR of 2 or less. 

Thus, in one embodiment, the method of the invention comprises contacting an ADC 

mixture comp1ising a drug loaded species of 4 or less and a drug loaded species of 6 or more 

with a hydrophobic resin to form a resin mixture, wherein the amount of hydrophobic resin 

20 contacted with the ADC mixture is sufficient to allow binding of the drug loaded species of 6 

or more to the resin but does not allow significant binding of the drug load species of 4 or 

less; and removing the hydrophobic resin from the ADC mixture, such that the composition 

comprising ADCs is obtained, wherein the composition comprises less than 15% of the drug 

loaded species of 6 or more, and wherein the ADC comprises an antibody conjugated to an 

25 auristatin. In a separate embodiment, the method of the invention comprises contacting an 

ADC mixture comprising a drug loaded species of 4 or less and a drug loaded species of 6 or 

more with a hydrophobic resin to form a resin mixture, wherein the amount of hydrophobic 

resin contacted with the ADC mixture is sufficient to allow binding of the drug loaded 

species of 6 or more to the resin but does not allow significant binding of the drug load 

30 species of 4 or less; and removing the hydrophobic resin from the ADC mixture, such that the 

composition comprising ADCs is obtained, wherein the composition comprises less than 15% 
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of the drug loaded species of 6 or more, and wherein the ADC comprises an antibody 

conjugated to an auristatin, wherein the hydrophobic resin weight is 3 to 12 times the weight 

of the drug loaded species of 6 or more in the ADC mixture. 

The method of the invention provides an effective method of separating low and high 

5 DAR ADCs. In one embodiment, the method may be performed using a batch purification 

method. The batch purification process generally includes adding the ADC mixture to the 

hydrophobic resin in a vessel, mixing, and subsequently separating the resin from the 

supernatant. For example, in the context of batch purification, a hydrophobic resin may be 

prepared in or equilibrated to the desired equilibration buffer. A slurry of the hydrophobic 

10 resin may thus be obtained. The ADC mixture may then be contacted with the slurry to 

adsorb the specific species of ADC(s) to be separated by the hydrophobic resin. The solution 

comprising the desired ADCs that do not bind to the hydrophobic resin material may then be 

separated from the slun-y, e.g., by filtration or by allowing the slmry to settle and removing 

the supernatant. The resulting slurry can be subjected to one or more washing steps. In order 

15 to elute bound ADCs, the salt concentration can be decreased. In one embodiment, the 

process used in the invention includes no more than 50 g of hydrophobic resin. 

Thus, in one embodiment of the invention, a batch method may be used to contact an 

ADC mixture comprising a drug loaded species of 4 or less and a drug loaded species of 6 or 

more with a hydrophobic resin to form a resin mixture, wherein the amount of hydrophobic 

20 resin contacted with the ADC mixture is sufficient to allow binding of the drug loaded 

species of 6 or more to the resin but does not allow significant binding of the drug load 

species of 4 or less; and removing the hydrophobic resin from the ADC mixture, such that the 

composition comprising ADCs is obtained, wherein the composition comprises less than 15% 

of the drug loaded species of 6 or more, and wherein the ADC comprises an antibody 

25 conjugated to an auristatin. In a separate embodiment, a batch method is used to contact an 

ADC mixture comprising a drug loaded species of 4 or less and a drug loaded species of 6 or 

more with a hydrophobic resin to form a resin mixture, wherein the amount of hydrophobic 

resin contacted with the ADC mixture is sufficient to allow binding of the drug loaded 

species of 6 or more to the resin but does not allow significant binding of the drug load 

30 species of 4 or less; and removing the hydrophobic resin from the ADC mixture, such that the 

composition comprising ADCs is obtained, wherein the composition comprises less than 15% 
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of the drug loaded species of 6 or more, and wherein the ADC comprises an antibody 

conjugated to an auristatin, wherein the hydrophobic resin weight is 3 to 12 times the weight 

of the drug loaded species of 6 or more in the ADC mixture. 

Alternatively, in a separate embodiment, the invention may be performed using a 

5 circulation process, whereby the resin is packed in a container and the ADC mixture is passed 

over the hydrophobic resin bed until the specific species of ADC(s) to be separated have been 

removed. The supernatant (containing the desired ADC species) is then pumped from the 

container and the resin bed may be subjected to washing steps. 

A circulation process may be used to contact an ADC mixture comprising a drug 

10 loaded species of 4 or less and a drug loaded species of 6 or more with a hydrophobic resin to 

form a resin mixture, wherein the amount of hydrophobic resin contacted with the ADC 

mixture is sufficient to allow binding of the drug loaded species of 6 or more to the resin but 

does not allow significant binding of the drug load species of 4 or less; and removing the 

hydrophobic resin from the ADC mixture, such that the composition comprising ADCs is 

15 obtained, wherein the composition comprises less than 15% of the drug loaded species of 6 or 

more, and wherein the ADC comprises an antibody conjugated to an auristatin. In a separate 

embodiment, a circulation process is used to contact an ADC mixture comprising a drug 

loaded species of 4 or less and a drug loaded species of 6 or more with a hydrophobic resin to 

form a resin mixture, wherein the amount of hydrophobic resin contacted with the ADC 

20 mixture is sufficient to allow binding of the drug loaded species of 6 or more to the resin but 

does not allow significant binding of the drug load species of 4 or less; and removing the 

hydrophobic resin from the ADC mixture, such that the composition comprising ADCs is 

obtained, wherein the composition comprises less than 15% of the drug loaded species of 6 or 

more, and wherein the ADC comprises an antibody conjugated to an auristatin, wherein the 

25 hydrophobic resin weight is 3 to 12 times the weight of the drug loaded species of 6 or more 

in the ADC mixture. 

Alternatively, in a separate embodiment of the invention, the purification method may 

be performed using a flow through process, whereby resin is packed in a container, e.g., a 

column, and the ADC mixture is passed over the packed resin such that the desired ADC 

30 species does not substantially bind to the resin and flows through the resin, and the undesired 

ADC species is bound to the resin. A flow through process may be performed in a single 
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pass mode (where the ADC species of interest are obtained as a result of a single pass 

through the resin of the container) or in a multi-pass mode (where the ADC species of interest 

are obtained as a result of multiple passes through the resin of the container). The flow 

through process is performed such that the weight of resin selected binds to the undesired 

5 ADC population, and the desired ADCs (e.g., DAR 2-4) flow over the resin and are collected 

in the flow through after one or multiple passes. 

In one embodiment of the invention, a flow through process may be used to contact an 

ADC mixture comprising a drug loaded species of 4 or less and a drug loaded species of 6 or 

more with a hydrophobic resin, wherein the amount of hydrophobic resin contacted with the 

10 ADC mixture is sufficient to allow binding of the drug loaded species of 6 or more to the 

resin but does not allow significant binding of the drug load species of 4 or less, where the 

drug load species of 4 or less passes over the resin and is subsequently collected after one or 

multiple passes, such that the composition comprising the desired ADCs (e.g. DAR 2-4) is 

obtained, wherein the composition comprises less than 15% of the drug loaded species of 6 or 

15 more, and wherein the ADC comprises an antibody conjugated to an auristatin. In a separate 

embodiment, a flow through process is used to contact an ADC mixture comprising a drug 

loaded species of 4 or less and a drug loaded species of 6 or more with a hydrophobic resin 

by passing the ADC mixture over the resin, wherein the amount of hydrophobic resin 

contacted with the ADC mixture is sufficient to allow binding of the drug loaded species of 6 

20 or more to the resin but does not allow significant binding of the drug load species of 4 or 

less, where the drug load species of 4 or less passes over the resin and is subsequently 

collected, such that the composition comprising ADCs is obtained, wherein the composition 

comprises less than 15% of the drug loaded species of 6 or more, and wherein the ADC 

comprises an antibody conjugated to an amistatin, wherein the amount of hydrophobic resin 

25 weight is 3 to 12 times the weight of the drug loaded species of 6 or more in the ADC 

mixture. 

In one embodiment of the invention, the resin is washed with a one or more washes 

following the flow through process in order to further recover ADCs having the desired DAR 

range (found in the wash filtrate). For example, a plurality of washes having decreasing 

30 conductivity may be used to fmiher recover ADCs having the DAR of interest. The elution 

material obtained from the washing of the resin may be subsequently combined with the 
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filtrate resulting from the flow through process for improved recovery of ADCs having the 

DAR of interest. 

The purification methods of the invention are based on the use of a hydrophobic resin 

to separate high vs. low drug loaded species of ADC. Hydrophobic resin comprises 

5 hydrophobic groups which interact with the hydrophobic properties of the ADCs. 

Hydrophobic groups on the ADC interact with hydrophobic groups within the hydrophobic 

resin. The more hydrophobic a protein is the stronger it will interact with the hydrophobic 

resin. 

Hydrophobic resin normally comprises a base matrix (e.g., cross-linked agarose or 

10 synthetic copolymer material) to which hydrophobic ligands (e.g., alkyl or aryl groups) are 

coupled. Many hydrophobic resins are available commercially. Examples include, but are 

not limited to, Phenyl Sepharose ™ 6 Fast Flow with low or high substitution (Pharmacia 

LKB Biotechnology, AB, Sweden); Phenyl Sepharose™ High Perfonnance (Pharmacia LKB 

Biotechnology, AB, Sweden); Octyl Sepharose™ High Performance (Pharmacia LKB 

15 Biotechnology, AB, Sweden); FractogelT\1 EMD Propyl or Fractogel™ EMD Phenyl 

columns (E. Merck, Germany); Macro-Prep™ Methyl or Macro-Prep™. t-Butyl Supports 

(Bio-Rad, California); WP Hl-Propyl (C3)™ (J. T. Baker, New Jersey); and ToyopearfrM 

ether, hexyl, phenyl or butyl (TosoHaas, PA). In one embodiment, the hydrophobic resin is a 

butyl hydrophobic resin. In another embodiment, the hydrophobic resin is a phenyl 

20 hydrophobic resin. In another embodiment, the hydrophobic resin is a hexyl hydrophobic 

resin, an octyl hydrophobic resin, or a decyl hydrophobic resin. In one embodiment, the 

hydrophobic resin is a methacrylic polymer having n-butyl ligands (e.g. TOYOPEARL ® 

Butyl-600M). 

The methods of the invention are based, at least in part, on the discovery that a 

25 hydrophobic resin may be used in certain amounts to selectively bind to ADCs having certain 

DARs. The binding between the resin and ADCs having a given DAR is dependent upon the 

weight of the resin relative to the weight of the ADCs which are to be removed from the 

ADC mixture. By varying the amount of resin load (calculated based on the dry weight) 

contacted to the ADC mixture relative to the specific drug load species weight in the ADC 

30 mixture, the resin will selectively bind ADCs having, for example, a DAR of 8 or more, 

ADCs having a DAR of 6-8, ADCs having a DAR of 5-8, etc. Thus, the selectivity of the 
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hydrophobic resin is dependent upon the weight ratio of the resin and the weight of the ADC 

species to be removed by the resin. In one embodiment, the hydrophobic resin weight 

contacted with the ADC mixture is 3 to 12 times the weight of the drug loaded species of 6 or 

more in the ADC mixture. In one embodiment, the hydrophobic resin weight contacted with 

5 the ADC mixture is 4 to 8 times the weight of the drug loaded species of 6 or more in the 

ADC mixture. In one embodiment, the hydrophobic resin weight contacted with the ADC 

mixture is 5 to 10 times the weight of the drug loaded species of 6 or more in the ADC 

mixture. In another embodiment, the hydrophobic resin weight contacted with the ADC 

mixture is 5 to 7 times the weight of the drug loaded species of 6 or more in the ADC 

10 mixture. In another embodiment, the hydrophobic resin weight contacted with the ADC 

mixture is 5 to 6 times the weight of the drug loaded species of 6 or more in the ADC 

mixture. For example, as described in Table 5 in the examples below, about 5-10 weights of 

resin (dry) were employed to reduce the 6 and 8 loaded drug species (3.2 mg resin/ 0.54 mg 

6/8 load species= approx. 6), resulting in an enriched composition (enriched for ADCs 

15 having DARs ofless than 6). In another example, as desc1ibed in Table 7 below, a resin 

weight of approximately 8 to 12 times that of the 6 and 8 drug load species was proven to be 

effective for reducing those species from the ADC mixture. In a further example, as described 

in Table 7 below, a resin weight of approximately 4 times that of the 6 and 8 drug load 

species was proven to be effective for significantly reducing those species from the ADC 

20 mixture. 

The selectivity of the resin for ADCs may be impacted by the ionic strength of the 

resin mixture in combination with the ratios identified herein as providing appropriate load 

resin:ADC weight ratios that result in selective binding of ADCs having a certain desired 

DAR distribution, e.g., a DAR distribution of 6-8. Generally, by decreasing the ionic 

25 strength of the resin mixture, the hydrophobic resin will be less adsorbent, whereas an 

increase in the ionic strength of the resin mixture will provide a more adsorbent resin. 

Adsorption of ADCs to hydrophobic resin is favored by high salt concentrations, but the 

actual concentrations may vary over a wide range depending on the nature of the ADC and 

the particular hydrophobic resin chosen. In general, Na, Kor NH4 sulfates effectively 

30 promote ligand-protein interaction in hydrophobic resin. Salts may be formulated that 

influence the strength of the interaction as given by the following relationship: 
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(NH4) 2SO4>Na2SO4>NaCl>N~Cl>NaBr>NaSCN. In general, salt concentrations of 

between about 0.75 and about 2 M ammonium sulfate or between about 1 and 4 M NaCl are 

useful. In one embodiment, the resin mixture has an ionic strength of 0-2 N NaCl. The ionic 

strength of the ADC mixture may be adjusted prior to, concurrently with, or following the 

5 addition of the hydrophobic resin. 

In one embodiment, the method of the invention uses a hydrophobic resin weight 

which is 6 to 12 times the weight of the drug loaded species of 6 or more in the ADC mixture 

where the ADC mixture has an ionic strength of Oto 1 N NaCl, or an equivalent ionic 

strength thereof. In a separate embodiment, the separation method of the invention is carried 

10 out using a hydrophobic resin weight which is 3 to 6 times the weight of the drug loaded 

species of 6 or more in the ADC mixture, and where the ADC mixture comprises between 1 

to 2 N NaCl, or an equivalent ionic strength thereof. The method may also be carried out 

using a hydrophobic resin weight which is 3 to 7 times the weight of the drug loaded species 

of 6 or more in the ADC mixture, and wherein the auristatin is monomethylauristatin E 

15 (MMAE). An additional method for separating a drug loaded species of 6 or more includes 

contact of an ADC mixture with a hydrophobic resin weight that is 5 to 10 times the weight 

of the drug loaded species of 6 or more, wherein the auristatin is monomethylamistatin F 

(MMAF). 

Additional purification or processing steps may be pe1f ormed prior to or following the 

20 methods described herein. For example, in one embodiment, the ADC mixture is obtained 

following an ultrafiltration /diafiltration process. In another embodiment, the purified 

composition of ADCs is subjected to ultrafiltration / diafiltration. 

In one embodiment, the method of the invention includes contacting an ADC mixture 

with a hydrophobic resin, wherein the amount of hydrophobic resin contacted with the ADC 

25 mixture is sufficient to allow binding of the drug loaded species of 6 or more to the resin but 

does not allow significant binding of the drug loaded species of 4 or less, and removing the 

hydrophobic resin from the ADC mixture. The hydrophobic resin binds the higher drug 

loaded species, e.g., drug loaded species of 6 or more, while the lower drug loaded species, 

e.g., the drug loaded species of 4 or less, largely remains in the supernatant. The amount of 

30 hydrophobic resin which is contacted with the ADC mixture and does not allow significant 

binding of the drug loaded species of 4 or less is an amount of resin which, in one 
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embodiment, binds 35% or less drug loaded species of 4 or less. In certain embodiments, 

significant binding of the drug loaded species of 4 or less is defined as 30% or less, 25% or 

less, 20% or less, 15 % or less, 10% or less, or 5% or less. In other embodiments, significant 

binding of the drug loaded species is defined as 30% to 1 %, 25% to 1 %, 20% to 1 %, 15% to 

5 1%, 10% to 1%, or 5% to 1%. 

In one embodiment, the methods of the invention may be used to obtain compositions 

having low levels of an undesired ADC species, e.g., a drug loaded species of 6 or more. In 

one embodiment, the composition of the invention has 15% or less of the drug loaded species 

of 6 or more. In one embodiment, the composition of the invention has 14% or less of the 

10 drug loaded species of 6 or more. In one embodiment, the composition of the invention has 

13% or less of the drug loaded species of 6 or more. In one embodiment, the composition of 

the invention has 12% or less of the drug loaded species of 6 or more. In one embodiment, 

the composition of the invention has 11 % or less of the drug loaded species of 6 or more. In 

one embodiment, the composition of the invention has 10% or less of the drug loaded species 

15 of 6 or more. In one embodiment, the composition of the invention has 9% or less of the 

drug loaded species of 6 or more. In one embodiment, the composition of the invention has 

8% or less of the drug loaded species of 6 or more. 1n one embodiment, the composition of 

the invention has 7% or less of the drug loaded species of 6 or more. In one embodiment, the 

composition of the invention has 6% or less of the drug loaded species of 6 or more. In one 

20 embodiment, the composition of the invention has 5% or less of the drug loaded species of 6 

or more. In one embodiment, the composition of the invention has 4% or less of the drug 

loaded species of 6 or more. In further embodiments, the composition has 15% to 1 % of the 

drug loaded species of 6 or more, 10% to 1 % of the drug loaded species of 6 or more, 5% to 

1 % of the drug loaded species of 6 or more, 10% to 0.5% of the drug loaded species of 6 or 

25 more, or 5% to 0.5% of the drug loaded species of 6 or more. 

In one embodiment, the methods of the invention may be used to produce a 

composition comprising ADCs with an average DAR of 4. Such a composition may be 

obtained by contacting an ADC mixture with an amount of hydrophobic resin in an species 

absorption process to form a resin mixture, wherein the ADC mixture comprises drug loaded 

30 species of 4 or less and drug loaded species of 6 or more, and wherein the amount of 

hydrophobic resin is 5 to 10 times the weight of the drug loaded species of 6 or more in the 
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ADC mixture, and obtaining a supernatant from the resin mixture, such that the composition 

comprising ADCs with an average DAR of 4 or less is produced. In one embodiment, the 

composition of the invention comprises ADCs with an average DAR of 3.5 or less. In one 

embodiment of the invention, the composition comprises ADCs with an average DAR of 3 

5 or less. In one embodiment, the composition of the invention comprises ADCs with an 

average DAR of 2-4. In one embodiment of the invention, the composition comprises ADCs 

with an average DAR of 2.4 - 3.6. In one embodiment, the composition comprises ADCs 

and has an average DAR of 4 or less, or, alternatively, an average DAR of 3.5 or less, an 

average DAR of 3 or less, or an average DAR of 2.5 or less. 

10 In one embodiment, the methods of the invention may be used to produce a 

composition comprising ADCs with an average Drug-to-Antibody Ratio (DAR) of 4 or less 

and comprising less than 15% undesired ADCs. The method includes contacting an ADC 

mixture with a hydrophobic resin, wherein the amount of hydrophobic resin contacted with 

the ADC mixture is sufficient to allow binding of the undesired ADCs; and removing the 

15 hydrophobic resin from the ADC mixture, such that the composition with a mean DAR of 4 

or less and comprising less than 15% undesired ADCs is produced. In one embodiment, the 

undesired ADCs are 6 and 8 drug loaded species. In one embodiment, the amount of 

hydrophobic resin added to the ADC mixture is a resin weight which is 5 to 10 times the 

weight of the undesired ADCs in the ADC mixture. In another embodiment, the amount of 

20 hydrophobic resin added to the ADC mixture is a resin weight which is 5 to 7 times the 

weight of the undesired ADCs in the ADC mixture. In one embodiment, the amount of 

hydrophobic resin added to the ADC mixture is a resin weight which is 3 to 12 times the 

weight of the undesired ADCs in the ADC mixture. 

The DAR of an ADC may be measured according to common methods known in the 

25 a11, including, but not limited to UV /VIS spectroscopic analysis of the ADC and analytical 

HIC and HPLC, e.g., HPLC-MS. 

III. Antibodv Drug Conjugates 

The compositions and methods described herein are based, at least in part, on 

30 antibody drug conjugates (ADCs) comprising anti-EGFR antibodies, or antigen-binding 

portions thereof, that specifically bind to EGFR conjugated to auristatin. 
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In particular, the present invention pertains to methods and compositions comprising 

an anti-EGFR antibody drng conjugate comprising an antibody or an antigen-binding portion 

thereof, that recognizes an EGFR epitope which is found in tumorigenic, hyperproliferative 

or abnonnal cells, wherein the epitope is not detectable in normal or wild-type cells. 

5 Preferably, the antibody or antigen-binding portion thereof, does not bind to or recognize 

normal or wild-type cells containing normal or wild-type EGFR epitope in the absence of 

overexpression and in the presence of normal EGFR post-translational modification. 

Anti-EGFR antibodies suitable for use in accordance with the present compositions 

and methods are typically monoclonal and can include, for example, chimeric (e.g., having a 

10 human constant region and mouse variable region), humanized, or human antibodies; single 

chain antibodies; or the like. The immunoglobulin molecules can be of any type (e.g., IgG, 

IgE, IgM, IgD, IgA and IgY), class (e.g., IgGl, IgO2, IgO3, IgO4, IgAl and IgA2) or 

subclass of immunoglobulin molecule. For example, the anti-EGFR antibody used in the 

anti-EGFR antibody drng conjugate of the invention may be Antibody 1. The sequences and 

15 characte1istics of antibody 1 are described below (see also WO 2011/041319 and 

US20110076232 (see, e.g., antibody sequence of Figure 55), incorporated by reference in its 

entirety herein). Antibody 1 targets the over-expressed form of the epidermal growth factor 

receptor (EGFR) present in 50% of all cancers of epithelial origin. 

In a particular embodiment of the present invention, the anti-EGFR antibody used in 

20 the anti-EGFR antibody drng conjugate of the invention recognizes amplified wild-type 

EGFR and the de2-7 EGFR. The anti-EGFR antibody of the invention demonstrates useful 

specificity, in that it recognizes de2-7 EGFR and amplified EGFR, but does not recognize 

normal, wild-type EGFR or the unique junctional peptide which is characteristic of de2-7 

EGFR. Sequences for Antibody 1 are provided below. 

25 As described above, Antibody 1 is a humanized anti-EGFR antibody. The heavy 

30 

chain variable (VH) and constant (CH) regions of Antibody 1 are shown below as SEQ ID 

NOS: 1 and 5, respectively. The VH region CDRl, CDR2, and CDR3 (SEQ ID NOS: 2, 3, 

and 4, respectively) are indicated by underlining. 
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Heavy Chain Variable Region amino acid sequence (SEO ID NO: 1) (CD Rs are underlined): 

QVQLQESGPGLVKPSQTLSLTCTVSGYSISSDFA WNWIRQPPGKGLEWMGYISYSGNTR 

CDRI (SEQ ID NO: 2) CDR2 (SEQ ID NO: 3) 

5 YOPSLKSRITISRDTSKNQFFLKLNSVT AADT ATYYCVT AGRGFPYWGQGTL VTVSS 

CDR3 (SEQ ID NO: 4) 

Heavy Chain Constant Region amino acid sequence (SEO ID NO: 5): 

10 ASTKGPSVFPLAPSSKSTSGGTAALGCL VKDYFPEPVTVSWNSGALTSGVHTFPA VL 

QSSGL YSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP 

ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT 

KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP 

QVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA VEWESNGQPENNYKTTPPVLDSDGS 

15 FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

The light chain variable (VL) and constant (CL) regions of Antibody 1 are shown 

below as SEQ ID NOS: 6 and 10, respectively. The VL region CDRl, CDR2, and CDR3 

(SEQ ID NOS: 7, 8, and 9, respectively) are indicated by underlining. 

20 Light Chain Variable Region amino acid sequence (SEO ID NO: 6) (CDRs are underlined):: 

DIQMTQSPSSMSVSVGDRVTITCHSSODINSNIGWLQQKPGKSPKGLIYHGTNLDDGVPS 

CDRl (SEQ ID NO: 7) CDR2 (SEQ ID NO: 8) 

RFSGSGSGTDYTLTISSLQPEDFATYYCVOY AOFPWTFGGGTKLEIKR 

25 CDR3 (SEQ ID NO: 9) 

Light Chain Constant Region amino acid sequence (SEO ID NO: 10): 

TV AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE 

30 QDSKDSTYSLSSTLTLSKADYEKHKVY ACEVTHQGLSSPVTKSFNRGEC 
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Thus, in one embodiment, the anti-EGFR antibody (used in the ADCs described 

herein) comprises a light chain variable region comprising a Complementarity Determining 

Region 1 (CDRl), CDR2, and CDR3 domain comprising the amino acid sequence as set forth 

in SEQ ID NO: 7, SEQ ID NO: 8, and SEQ ID NO: 9, respectively, and comprises a heavy 

5 chain variable region comprising a CDRl, CDR2, and CDR3 domain comprising the amino 

acid sequence as set forth in SEQ ID NO: 2, SEQ ID NO: 3, and SEQ ID NO: 4. 

In one embodiment, the invention provides a formulation comprising an ADC 

comprising an anti-EGFR antibody (conjugated to an auristatin) having a light chain variable 

region comprising CD Rs as desc1ibed in the amino acid sequence of SEQ ID NO: 6, a heavy 

10 chain variable region comprising CD Rs as described in the amino acid sequence of SEQ ID 

NO: 1. 

In one embodiment, the anti-EGFR antibody (used in the ADCs described herein) 

comprises a light chain variable region comprising the amino acid sequence set forth in SEQ 

ID NO: 6 and a heavy chain variable region comprising the amino acid sequence set forth in 

15 SEQ ID NO: 1. 

20 

In a pref erred embodiment, the ADC used in the methods and compositions of the 

invention comprises an anti-EGFR antibody, e.g., Antibody 1, and an auristatin. In one 

embodiment, the auristatin is monomethylauristatin E (MMAE), e.g., vc-MMAE. In one 

embodiment, the auristatin is or monomethylauristatin F (MMAF), .e.g, mc-MMAF. 

Alternatively, other auristatin-based ADCs may be made in accordance with the 

methods of the invention, Examples of antibodies that may be used in making auristatin­

ADCs include chimeric antibodies, human antibodies, and humanized antibodies. 

Antibodies, including anti-EGFR antibodies, that may be used make ADCs, including 

anti-EGFR antibody drug conjugates, can be generated by any suitable method known in the 

25 a11. For example, monoclonal antibodies can be prepared using a wide variety of techniques 

including, e.g., the use of hybridoma, recombinant, and phage display technologies, or a 

combination thereof. Hybridoma techniques are generally discussed in, for example, Harlow 

et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2nd ed., 

1988); and Hammerling, et al., In Monoclonal Antibodies and T-Cell Hybridomas, pp. 563-

30 681 (Elsevier, N.Y., 1981). Examples of phage display methods that can be used to make the 

anti-CD70 antibodies include, e.g., those disclosed in Brinkman et al., 1995, J Immunol 
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Methods 182:41-50; Ames et al., 1995, J Immunol Methods 184:177-186; Kettleborough et 

al., 1994, Eur J Immunol 24:952-958; Persic et al., 1997, Gene 187:9-18; Burton et al., 1994, 

Advances in Immunology 57:191-280; PCT Application No. PCT/GB91/01 134; PCT 

Publications WO 90/02809; WO 91/10737; WO 92/01047; WO 92/18619; WO 93/11236; 

5 WO 95/15982; WO 95/20401; and U.S. Pat. Nos. 5,698,426; 5,223,409; 5,403,484; 

5,580,717; 5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 

5,658,727; 5,733,743 and 5,969,108 (the disclosures of which are incorporated by reference 

herein). 

Mammalian host cells for expressing the recombinant antibodies of the invention 

10 include Chinese Hamster Ovary (CHO cells) (including dhfr-CHO cells, described in Urlaub 

and Chasin (1980) Proc. Natl. Acad. Sci. USA 77:4216-4220, used with a DHFR selectable 

marker, e.g., as described in Kaufman and Sharp (1982) J. Mol. Biol. 159:601-621) and 

DG44 or DUXBl 1 cells (Urlaub et al. (1986) Som. Cell Molec. Genet. 12:555; Haynes et al. 

(1983) Nuc. Acid. Res. 11:687-706; Lau et al. (1984) Mol. Cell. Biol. 4:1469-1475), NS0 

15 myeloma cells, monkey kidney line (e.g., CVI and COS, such as a COS 7 cell), SP2 cells, 

human embryonic kidney (HEK) cells, such as a HEK-293 cell, Chinese hamster fibroblast 

(e.g., R1610), human cervical carcinoma (e.g., HELA), murine fibroblast (e.g., BALBc/3T3), 

murine myeloma (P3x63-Ag3.653; NS0; SP2/O), hamster kidney line (e.g., HAK), murine L 

cell (e.g., L-929), human lymphocyte (e.g., RAH), human kidney (e.g., 293 and 293T). Host 

20 cell lines are typically commercially available (e.g., from BD Biosciences, Lexington, Ky.; 

Promega, Madison, Wis.; Life Technologies, Gaithersburg, Md.) or from the American Type 

Culture Collection (ATCC, Manassas, Va.). 

When recombinant expression vectors encoding the antibody are introduced into 

mammalian host cells, the antibodies are produced by culturing the host cells for a period of 

25 time sufficient to allow for expression of the antibodies in the host cells or secretion of the 

antibodies into the culture medium in which the host cells are grown. Antibodies can be 

recovered from the culture medium using standard protein purification methods. 

In an exemplary system for recombinant expression of antibodies, a recombinant 

expression vector encoding both the antibody heavy chain and the antibody light chain is 

30 introduced into dhfr-CHO cells by calcium phosphate-mediated transfection. Within the 

recombinant expression vector, the antibody heavy and light chain cDNAs are each 
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operatively linked to CMV enhancer/AdMLP promoter regulatory elements to drive high 

levels of transcription of the cDNAs. The recombinant expression vector also carries cDNA 

encoding DHFR, which allows for selection of CHO cells that have been transfected with the 

vector using methotrexate selection/amplification. The selected transformant host cells are 

5 cultured to allow for expression of the antibody heavy and light chains and intact antibody is 

recovered from the culture medium. Standard molecular biology techniques are used to 

prepare the recombinant expression vector, transfect the host cells, select for transformants, 

culture the host cells and recover the antibody from the culture medium. Still further, the 

invention provides a method of synthesizing an antibody by culturing a host cell of the 

10 invention in a suitable culture medium until the antibody is synthesized. The method can 

further comprise isolating the antibody from the culture medium. 

In a preferred embodiment, the anti-EGFR antibody, or an antigen-binding portion 

thereof, is conjugated to an auristatin (one or more). Auristatins have been shown to interfere 

with microtubule dynamics, GTP hydrolysis, and/or nuclear and cellular division and have 

15 anticancer and/or antifungal activity. Auristatins represent a group of dolastatin analogs that 

have generally been shown to possess anticancer activity by interfering with microtubule 

dynamics and GTP hydrolysis, thereby inhibiting cellular division. For example, Auristatin E 

(U.S. Patent No. 5,635,483, incorporated by reference herein) is a synthetic analogue of the 

marine natural product dolastatin 10, a compound that inhibits tubulin polymerization by 

20 binding to the same site on tubulin as the anticancer drug vincristine (G. R. Pettit, Prog. 

Chem. Org. Nat. Prod, 70: 1-79 (1997)). Dolastatin 10, auristatin PE, and auristatin E are 

linear peptides having four amino acids, three of which are unique to the dolastatin class of 

compounds. Exemplary embodiments of the auristatin subclass of mitotic inhibitors include, 

but are not limited to, monomethyl auristatin D (MMAD or auristatin D derivative), 

25 monomethyl auristatin E (MMAE or auristatin E derivative), monomethyl auristatin F 

(MMAF or an MMAF derivative), auristatin F phenylenediamine (AFP), auristatin EB 

(AEB), auristatin EFP (AEFP), and 5-benzoylvaleric acid-AE ester (AEVB). The synthesis 

and structure of auristatin derivatives are desc1ibed in U.S. Patent Application Publication 

Nos. 2003-0083263, 2005-0238649 and 2005-0009751; International Patent Publication No. 

30 WO 04/010957, International Patent Publication No. WO 02/088172, and U.S. Pat. Nos. 

6,323,315; 6,239,104; 6,034,065; 5,780,588; 5,665,860; 5,663,149; 5,635,483; 5,599,902; 
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5,554,725; 5,530,097; 5,521,284; 5,504,191; 5,410,024; 5,138,036; 5,076,973; 4,986,988; 

4,978,744; 4,879,278; 4,816,444; and 4,486,414, each of which is incorporated by reference 

herein. 

In one embodiment, the anti-EGFR antibody of the invention is conjugated to at least 

5 one MMAF (monomethylauristatin F). Monomethyl auristatin F (MMAF) inhibits cell 

division by blocking the polymerization of tubulin. It has a charged C-terminal phenylalanine 

residue that attenuates its cytotoxic activity compared to its uncharged counterpart MMAE. 

Because of its super toxicity, it cannot be used as a drug itself, but can be linked to a 

monoclonal antibody (mAb) that directs it to the cancer cells. In one embodiment, the linker 

10 to the anti-EGFR antibody is stable in extracellular fluid, but is cleaved by cathepsin once the 

conjugate has entered a tumor cell, thus activating the anti-mitotic mechanism. In one 

embodiment, Antibody 1 is conjugated to MMAF using a noncleavable maleimidocaproyl 

(me) linkage. The structure of MMAF is provided in Figure 1. 

In one embodiment, the anti-EGFR antibody of the invention is conjugated to at least 

15 one MMAE (mono-methyl auristatin E). Monomethyl auristatin E (MMAE, vedotin) inhibits 

cell division by blocking the polymerisation of tubulin. Because of its super toxicity, it also 

cannot be used as a drug itself. In recent cancer therapy developments, it is linked to a 

monoclonal antibody (mAb) that recognizes a specific marker expression in cancer cells and 

directs MMAE to the cancer cells. In one embodiment, the linker linking MMAE to the anti-

20 EGFR antibody is stable in extracellular fluid (i.e., the medium or environment that is 

external to cells), but is cleaved by cathepsin once the ADC has bound to the specific cancer 

cell antigen and entered the cancer cell, thus releasing the toxic MMAE and activating the 

potent anti-mitotic mechanism. The structure of MMAE is provided in Figure 1. 

Techniques for conjugating therapeutic agents to proteins, and in particular to 

25 antibodies, are well-known. (See, e.g., Amon et al., "Monoclonal Antibodies For 

Immunotargeting Of Drugs In Cancer Therapy," in Monoclonal Antibodies And Cancer 

Therapy (Reisfeld et al. eds., Alan R. Liss, Inc., 1985); Hellstrom et al., "Antibodies For 

Drug Delivery," in Controlled Drug Delivery (Robinson et al. eds., Marcel Dekker, Inc., 2nd 

ed. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A Review," 

30 in Monoclonal Antibodies '84: Biological And Clinical Applications (Pinchera et al. eds., 

1985); "Analysis, Results, and Future Prospective of the Therapeutic Use of Radiolabeled 
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Antibody In Cancer Therapy," in Monoclonal Antibodies For Cancer Detection And Therapy 

(Baldwin et al. eds., Academic Press, 1985); and Thorpe et al., 1982, Immunol. Rev. 62:119-

58. See also, e.g., PCT publication WO 89/12624.) 

In one embodiment, the anti-EGFR-ADC comprises a linker region between the 

5 cytotoxic drug and the antibody. For example, such linker, spacer and/or stretcher 

compounds include, but are not limited to, the following: aminobenzoic acid spacers (see, for 

example and without limitation, U.S. Patent Nos. 7,091,186 and 7,553,816, each of which is 

hereby incorporated by reference in its entirety); maleimidocaproyl; p-

aminobenzylcarbamoyl (PAB); lysosomal enzyme-cleavable linkers (see, for example and 

10 without limitation, U.S. Patent No. 6,214,345, hereby incorporated by reference in its 

entirety); maleimidocaproyl-polyethylene 20 glycol (MC(PEG)6-OH); N-methyl-valine 

citrulline; N-succinimidyl 4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC) (see, 

for example and without limitation, Yoshitake et al. (1979) Eur. J. Biochem., 101, 395-399, 

hereby incorporated by reference in its entirety); N- succinimidyl 4-(2-pyridyldithio) 

15 butanoate (SPDB) (see, for example and without limitation, U.S. Patent No. 4,563,304, 

hereby incorporated by reference 25 in its entirety); N-Succinimidyl 4-(2-

pyridylthio)pentanoate (SPP); valine-citrulline (vc); and other linker, spacer, and/or stretcher 

compounds (see, for example and without limitation, U.S. Patent Nos. 7,090,843, 7,223,837, 

and 7,659,241, and U.S. Patent Publication Nos. 2004/0018194, 2004/0121940, 

20 2006/0116422, 2007/0258987, 2008/0213289, 2008/0241128, 2008/0311136, 2008/0317747, 

and 2009/0010945, each of which is hereby incorporated by reference in its entirety). 

Generally speaking, techniques for attaching and/or conjugating the agents set forth above, as 

well as other agents, to specific binding members of the present invention, particularly 

antibodies and fragments thereof, are known in the art. See, for example and without 

25 limitation, Amon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer 

Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56 

(Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drng Delivery", in Controlled 

Drng Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); 

Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A Review", In 

30 Monoclonal Antibodies '84: Biological And Clinical Applications, Pinchera et al. (eds.), pp. 

475-506 (1985); "Analysis, Results, And Future Prospective Of The Therapeutic Use Of 
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Radio labeled Antibody In Cancer Therapy", in Monoclonal Antibodies For Cancer Detection 

And Therapy, Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., 

"The Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. Rev., 

62: 119-58 (1982), each of which is hereby incorporated by reference in its entirety. 

A number of different reactions are available for covalent attachment of drugs to 

antibodies. This is often accomplished by reaction of the amino acid residues of the antibody 

molecule, including the amine groups of lysine, the free carboxylic acid groups of glutamic 

and aspaitic acid, the sulfhydryl groups of cysteine and the various moieties of the aromatic 

amino acids. One of the most commonly used non-specific methods of covalent attachment is 

10 the carbodiimide reaction to link a carboxy ( or amino) group of a compound to amino ( or 

carboxy) groups of the antibody. Additionally, bifunctional agents such as dialdehydes or 

imidoesters have been used to link the amino group of a compound to amino groups of the 

antibody molecule. Also available for attachment of drugs to antibodies is the Schiff base 

reaction. This method involves the periodate oxidation of a drug that contains glycol or 

15 hydroxy groups, thus forming an aldehyde which is then reacted with the antibody molecule. 

Attachment occurs via formation of a Schiff base with amino groups of the antibody 

molecule. lsothiocyanates can also be used as coupling agents for covalently attaching drugs 

to antibodies. Other techniques are known to the skilled artisan and within the scope of the 

present invention. Non-limiting examples of such techniques are described in, e.g., U.S. Pat. 

20 Nos. 5,665,358; 5,643,573; and 5,556,623, which are incorporated by reference in their 

entireties herein. 

In certain embodiments, an intermediate, which is the precursor of the linker, is 

reacted with the drug under appropriate conditions. In certain embodiments, reactive groups 

are used on the drug and/or the intermediate. The product of the reaction between the drug 

25 and the intermediate, or the derivatized drug, is subsequently reacted with the anti-EGFR 

antibody under appropriate conditions. 

Other examples of conjugation methods are described in US Patent No. 7,837,980 

(Seattle Genetics), Carter and Senter (2008) Cancer J, 14(3):154, as well as U.S. Published 

Application Nos. 2004-0157782 Al and 2005-0238649 and International Patent Application 

30 No, PCT/US04/038392. 
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In one embodiment of the invention, the anti-EGFR antibody, or antigen-binding 

portion thereof, is conjugated to an auristatin which is MMAF. In one embodiment, the anti­

EGFR ADC is Antibody 1-mc-MMAF. Antibody 1-mc-MMAF comprises antibody 1 

(described above and in SEQ ID NOs: 1 to 10) covalently linked to one or more molecules of 

5 monomethyl auristatin F (MMAF) (see Figure 1 for structure). To generate Antibody 1-mc­

MMAF, the interchain disulfide bonds of antibody 1 are reduced to sulfhydryl groups. 

MMAF is then coupled to the antibody via these sulfhydryl groups. Antibody 1-mc-MMAF is 

generated using a noncleavable linker, i.e., a noncleavable maleimidocaproyl (me) linkage, as 

shown in Figure 1. 

10 In one embodiment of the invention, the anti-EGFR antibody, or antigen-binding 

portion thereof, is conjugated to an auristatin which is MMAE. In one embodiment, the anti­

EGFR ADC comprises Antibody 1-vc-MMAE. Antibody 1-vc-MMAE comprises Antibody 

1 (described above and in SEQ ID NOs: 1 to 10) covalently linked to one or more molecules 

of monomethyl auristatin E (MMAE) (see Figure 1 for structure). To generate Antibody 1-vc-

15 MMAE, the interchain disulfide bonds of Antibody 1 are reduced to sulfhydryl groups. 

vcMMAE is then coupled to the antibody via these sulfhydryl groups. Antibody 1-vc-MMAE 

is generated using a valine citrulline linker (vc), as shown in Figure 1, thus forming Antibody 

1-vc-MMAE 

20 IV. Composition Uses 

In accordance with the present methods, a composition comprising anti-EGFR ADCs 

having a desired average DAR is administered to a subject having ( or at risk of having) a 

disorder requiring treatment with the anti-EGFR antibody. The formulation comprising the 

anti-EGFR ADC may be administered either alone or in combination with other compositions 

25 in the prevention or treatment of the disorder requiring treatment with the anti-EGFR 

antibody. 

As used herein, the term "a disorder in which EGFR activity is detrimental" is 

intended to include diseases and other disorders in which the presence of EGFR in a subject 

suffering from the disorder has been shown to be or is suspected of being either responsible 

30 for the pathophysiology of the disorder or a factor that contributes to a worsening of the 

disorder. Accordingly, a disorder in which EGFR activity is detrimental is a disorder in which 
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inhibition of EGFR activity is expected to alleviate the symptoms and/or progression of the 

disorder. Such disorders may be evidenced, for example, by an increase in the activity of 

EGFR or an increase in the amount of EGFR present in a biological sample from a subject 

suffering from the disorder (e.g., an increase in the concentration of EGFR in a tissue sample, 

5 in serum, plasma, synovial fluid, etc. of the subject), which can be detected, for example, 

using an anti-EGFR antibody. 

Thus, the ADC compositions of the invention having an average DAR of, for 

example, 2-4, may be used to treat cancer. Examples of cancer that may be treated include, 

but are not limited to, glioblastoma, non-small cell lung cancer, squamous non-small cell lung 

10 cancer (NSCLC), lung cancer, colon cancer, head and neck cancer, breast cancer, squamous 

cell tumors, anal cancer, skin cancer, and vulvar cancer. ADC compositions having a desired 

average DAR may also be used to treat a subject having a solid tumor likely to over-express 

the Epidermal Growth Factor Receptor (EGFR) or glioblastoma multiforme. 

In one embodiment, the purified ADC compositions of the invention having an 

15 average DAR of, for example, 2-4, are used to treat colorectal cancer, head and neck cancer 

(including, but not limited to, hypopharyngeal cancer, oropharyngeal cancer, esophageal 

cancer, laryngeal cancer, and oral cavity cancer), non-small cell lung cancer, squamous non­

small cell lung cancer (NSCLC), pancreatic cancer, gastric cancer, solid tumors, a solid 

tumor likely to over-express the Epidermal Growth Factor Receptor (EGFR), glioblastoma 

20 multiforme, and breast cancer. More particular examples of such cancers include squamous 

tumors (including, squamous tumors of the lung, head and neck, cervical, etc.), glioblastoma, 

glioma, lung cancer, colon cancer, head and neck cancer, breast cancer, squamous cell 

tumors, anal cancer, skin cancer, and vulvar cancer. 

The unique specificity of the compositions comprising anti-EGFR ADCs provides 

25 diagnostic and therapeutic uses to identify, characterize, target and treat, reduce or eliminate a 

number of tumorigenic cell types and tumor types, for example, but not limited to, 

glioblastoma, non-small cell lung cancer, lung cancer, colon cancer, head and neck cancer, 

breast cancer, squamous cell tumors, anal cancer, skin cancer, a solid tumor likely to over­

express the Epidermal Growth Factor Receptor (EGFR), glioblastoma multiforme, and vulvar 

30 cancer, without the problems associated with normal tissue uptake that may be seen with 

previously known EGFR antibodies. Thus, cells overexpressing EGFR (e.g. by amplification 
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or expression of a mutant or variant EGFR), and in particular embodiments, those 

demonstrating aberrant post-translational modification may be recognized, isolated, 

characte1ized, targeted and treated or eliminated utilizing the antibody(ies) or fragments 

thereof of the present invention. The compositions of the invention may be used to treat 

5 EGFR positive tumors. Methods for detecting expression of EGFR in a tumor are known in 

the art, e.g., the EGFR pharmDxTM Kit (Dako). In contrast, an "EGFR negative tumor" is 

defined as a tumor having an absence of EGFR membrane staining above background in a 

tumor sample as detennined by immunohistochemical techniques. 

In one aspect of the invention, there is provided a method for treating a subject 

10 comprising administering a therapeutically effective amount of an anti-EGFR ADC in any of 

the compositions as described herein, wherein the subject has a disorder requiring treatment 

with the anti-EGFR antibody in the composition (e.g. a tumor, a cancerous condition, a 

precancerous condition, and any condition related to or resulting from hyperproliferative cell 

growth). 

15 A composition comprising anti-EGFR ADCs can thus specifically catego1ize the 

nature of EGFR tumors or tumorigenic cells, by staining or otherwise recognizing those 

tumors or cells wherein EGFR overexpression, particularly amplification and/or EGFR 

mutation, particularly de2-7EGFR, is present. 

Therefore, in a further aspect of the invention, there is provided a method of treatment 

20 of a tumor, a cancerous condition, a precancerous condition, and any condition related to or 

resulting from hyperproliferative cell growth comprising administration of a composition of 

the invention comprising an anti-EGFR ADC comprising Antibody 1. 

Vmious delivery systems are known and can be used to administer the anti-EGFR 

ADC composition of the invention. Methods of introduction include but are not limited to 

25 intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural, 

and oral routes. The ADCs can be administered, for example by infusion or bolus injection, 

by absorption through epithelial or mucocutaneous linings (e.g., oral mucosa, rectal and 

intestinal mucosa, and the like) and can be administered together with other biologically 

active agents such as chemotherapeutic agents. Administration can be systen1ic or local. In 

30 one embodiment, the formulation of the invention is delivered to a subject intravenously. In 

another embodiment, the formulation of the invention is delivered to a subject 
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subcutaneously. In one embodiment, the subject administers the formulation to 

himself/herself (self-administration). 

The amount of the ADC that is effective in the treatment or prevention of a disorder 

requiring treatment with the anti-EGFR antibody in the fonnulation, e.g. a cancer, can be 

5 determined by standard clinical techniques. In addition, in vitro assays may optionally be 

employed to help identify optimal dosage ranges. The precise dose to be employed in the 

formulation will also depend on the route of administration, and the stage of immunological 

disorder or EGFR-expressing cancer, and should be decided according to the judgment of the 

practitioner and each patient's circumstances. In one embodiment, a therapeutically effective 

10 amount of the formulation is administered. The term "therapeutically effective amount" or 

"effective amount" of an antibody as used herein refers to an amount effective in the 

prevention or treatment or alleviation of a symptom of a disorder for the treatment of which 

the antibody is effective. An example of a therapeutically effective amount of the 

formulation is an amount sufficient to inhibit detlimental EGFR activity or treat a disorder in 

15 which EGFR activity is detrimental. 

20 

A dose of an anti-EGFR ADC can be administered, for example, daily, once per week 

(weekly), twice per week, thrice per week, four times per week, five times per week, 

biweekly, every three weeks, monthly, every four weeks, two weeks on/ one week off or 

otherwise as needed. 

Thus, pharmaceutical compositions according to the present invention, and for use in 

accordance with the present invention, may comprise, in addition to the active ingredient 

(ADC), a pharmaceutically acceptable excipient, carrier, buffer, stabilizer or other materials 

well known to those skilled in the art. Such mate1ials should be non-toxic and should not 

interfere with the efficacy of the active ingredient. The precise nature of the carrier or other 

25 material may depend on the route of administration, which may be oral, or by injection, e.g. 

intravenous. In one embodiment, the pha1maceutical composition comprises an ADC ( e.g., 

an anti-EGFR antibody such as Antibody 1 conjugated to a MMAE or MMAF), and a 

pharmaceutically acceptable carrier. As used herein, "pharmaceutically acceptable carrier" 

includes any and all solvents, dispersion media, coatings, antibacterial and antifungal agents, 

30 isotonic and absorption delaying agents, and the like that are physiologically compatible. 

Examples of pharmaceutically acceptable caniers include one or more of water, saline, 
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phosphate buffered saline, dextrose, glycerol, ethanol and the like, as well as combinations 

thereof. In many cases, it will be preferable to include isotonic agents, for example, sugars, 

polyalcohols such as mannitol, sorbitol, or sodium chlolide in the composition. 

In certain embodiments, the anti-EGFR ADC can be co-administered to a subject with 

5 one or more additional therapeutic agents to treat cancer. The term "co-administered" means 

the administration of two or more different pharmaceutical agents or treatments (e.g., 

radiation treatment) that are administered to a subject by combination in the same 

pharmaceutical composition or separate phannaceutical compositions. Thus co­

administration involves administration at the same time of a single pharmaceutical 

10 composition comp1ising two or more pharmaceutical agents or administration of two or more 

different compositions to the same subject at the same or different times. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, where examples of the agents include, such as radiation, 

alkylating agents, angiogenesis inhibitors, antibodies, antimetabolites, antimitotics, 

15 antiproliferatives, antivirals, aurora kinase inhibitors, apoptosis promoters (for example, 

Bcl-xL, Bcl-w and Bfl-1) inhibitors, activators of death receptor pathway, Bcr-Abl kinase 

inhibitors, BiTE (Bi-Specific T cell Engager) antibodies, antibody drug conjugates, biologic 

response modifiers, cyclin-dependent kinase inhibitors, cell cycle inhibitors, cyclooxygenase-

2 inhibitors, DVDs (dual variable domain antibodies), leukemia viral oncogene homolog 

20 (ErbB2) receptor inhibitors, growth factor inhibitors, heat shock protein (HSP)-90 inhibitors, 

histone deacetylase (HDAC) inhibitors, honnonal therapies, immunologicals, inhibitors of 

inhibitors of apoptosis proteins (IAPs), intercalating antibiotics, kinase inhibitors, kinesin 

inhibitors, Jak2 inhibitors, mammalian target of rapamycin inhibitors, microRNA' s, mitogen­

activated extracellular signal-regulated kinase inhibitors, multivalent binding proteins, non-

25 steroidal anti-inflammatory drugs (NSAIDs), poly ADP (adenosine diphosphate)-Iibose 

polymerase (PARP) inhibitors, platinum chemotherapeutics, polo-like kinase (Plk) inhibitors, 

phosphoinositide-3 kinase (bromodomain) inhibitors, proteosome inhibitors, puline analogs, 

pyrimidine analogs, receptor tyrosine kinase inhibitors, etinoids/deltoids plant alkaloids, 

small inhibitory Iibonucleic acids (siRNAs), topoisomerase inhibitors, temozolomide, 

30 ubiquitin ligase inhibitors, and the like, and in combination with one or more of these agents . 
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Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including BiTE antibodies, which are bi-specific 

antibodies that direct T-cells to attack cancer cells by simultaneously binding the two cells. 

The T-cell then attacks the target cancer cell. Examples of BiTE antibodies include 

5 adecatumumab (Micromet MT201), blinatumomab (Micromet MT103) and the like. Without 

being limited by theory, one of the mechanisms by which T-cells elicit apoptosis of the target 

cancer cell is by exocytosis of cytolytic granule components, which include perforin and 

granzyme B. In this regard, Bcl-2 has been shown to attenuate the induction of apoptosis by 

both perforin and granzyme B. These data suggest that inhibition of Bcl-2 could enhance the 

10 cytotoxic effects elicited by T-cells when targeted to cancer cells (V.R. Sutton, D.L. Vaux 

and J.A. Trapani, J. of Immunology 1997, 158 (12), 5783). 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including siRNA. SiRNAs are molecules having 

endogenous RNA bases or chemically modified nucleotides. The modifications do not 

15 abolish cellular activity, but rather impart increased stability and/or increased cellular 

potency. Examples of chemical modifications include phosphorothioate groups, 2'­

deoxynucleotide, 2'-OCH3-containing ribonucleotides, 2'-F-ribonucleotides, 2'-methoxyethyl 

ribonucleotides, combinations thereof and the like. The siRN A can have varying lengths 

(e.g., 10-200 bps) and structures (e.g., hairpins, single/double strands, bulges, nicks/gaps, 

20 mismatches) and are processed in cells to provide active gene silencing. A double-stranded 

siRNA (dsRNA) can have the same number of nucleotides on each strand (blunt ends) or 

asymmetric ends (overhangs). The overhang of 1-2 nucleotides can be present on the sense 

and/or the antisense strand, as well as present on the 5'- and/ or the 3'-ends of a given strand. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

25 one or more agents to treat a cancer, including DVDs and other multivalent binding proteins. 

Multivalent binding proteins are binding proteins comprising two or more antigen binding 

sites. Multivalent binding proteins are engineered to have the three or more antigen binding 

sites and are generally not naturally occurring antibodies. The term "multispecific binding 

protein" means a binding protein capable of binding two or more related or unrelated targets. 

30 Dual variable domain (DVD) binding proteins are tetravalent or multivalent binding proteins 

binding proteins comprising two or more antigen binding sites. Such DVDs may be 
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monospecific (i.e., capable of binding one antigen) or multispecific (i.e., capable of binding 

two or more antigens). DVD binding proteins comprising two heavy chain DVD 

polypeptides and two light chain DVD polypeptides are referred to as DVD Ig's. Each half of 

a DVD lg comprises a heavy chain DVD polypeptide, a light chain DVD polypeptide, and 

5 two antigen binding sites. Each binding site comprises a heavy chain variable domain and a 

light chain variable domain with a total of 6 CDRs involved in antigen binding per antigen 

binding site. Multispecific DVDs include DVD binding proteins that bind DLL4 and VEGF, 

or C-met and EGFR or ErbB3 and EGFR. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

10 one or more agents to treat a cancer, including alkylating agents. Alkylating agents include 

altretamine, AMD-473, AP-5280, apaziquone, bendamustine, brostallicin, busulfan, 

carboquone, carmustine (BCNU), chlorambucil, CLORETAZINE® (laromustine, VNP 

40101 M), cyclophosphamide, decarbazine, estramustine, fotemustine, glufosfamide, 

ifosfamide, K\V-2170, lomustine (CCNU), mafosfamide, melphalan, mitobronitol, mitolactol, 

15 nirnustine, nitrogen mustard N-oxide, ranirnustine, ternozolornide, thiotepa, TREANDA ® 

(bendamustine ), treosulfan, rofosfamide and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including angiogenesis inhibitors. Angiogenesis 

inhibitors include endothelial-specific receptor tyrosine kinase (Tie-2) inhibitors, epidermal 

20 growth factor receptor (EGFR) inhibitors, insulin growth factor-2 receptor (IGFR-2) 

inhibitors, matrix metalloproteinase-2 (MMP-2) inhibitors, matrix metalloproteinase-9 

(MMP-9) inhibitors, platelet-derived growth factor receptor (PDGFR) inhibitors, 

thrombospondin analogs, vascular endothelial growth factor receptor tyrosine kinase 

(VEGFR) inhibitors and the like. 

25 Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including antimetabolites. Antimetabolites include 

ALIMTA ® (pemetrexed disodium, LY231514, MTA), 5-azacitidine, XELODA ® 

(capecitabine), carmofur, LEUSTAT® (cladribine), clofarabine, cytarabine, cytarabine 

ocfosfate, cytosine arabinoside, decitabine, deferoxamine, doxifluridine, eflomithine, EICAR 

30 (5-ethynyl-1-j) -D-ribofuranosylimidazole-4-carboxamide), enocitabine, ethnylcytidine, 
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fludarabine, 5-fluorouracil alone or in combination with leucovolin, GEMZAR® 

(gemcitabine), hydroxyurea, ALKERAN®(melphalan), mercaptopurine, 6-mercaptopurine 

Iiboside, methotrexate, mycophenolic acid, nelarabine, nolatrexed, ocfosfate, pelitrexol, 

pentostatin, raltitrexed, Ribavilin, triapine, trimetrexate, S-1, tiazofurin, tegafur, TS-1, 

5 vidarabine, UFf and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including antivirals. Antivirals include Iitonavir, 

hydroxychloroquine and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

10 one or more agents to treat a cancer, including aurora kinase inhibitors. Aurora kinase 

inhibitors include ABT-348, AZD-1152, MLN-8054, VX-680, Aurora A-specific kinase 

inhibitors, Aurora B-specific kinase inhibitors and pan-Aurora kinase inhibitors and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including Bcl-2 protein inhibitors. Bcl-2 protein 

15 inhibitors include AT-101 ((-)gossypol), GENASENSE® (03139 or oblimersen (Bcl-2-

targeting antisense oligonucleotide)), IPI-194, IPI-565, N-(4-(4-((4'-chloro(l,1'-biphenyl)-2-

yl)methyl)piperazin-1-yl)benzoyl)-4-(((lR)-3-(dimethylamino )-1-

((phenylsulfanyl)methyl)propyl)amino )-3-nitrobenzenesulfonamide) (ABT-737), N-( 4-(4-( (2-

( 4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-4-

20 ( ( (lR)-3-(morpholin-4-yl)-1-( (phenylsulfanyl)methyl)propyl)amino )-3-

(( tlifluoromethyl)sulfonyl)benzenesulfonamide (ABT-263), GX-070 (obatoclax), ABT-199, 

and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including Bcr-Abl kinase inhibitors, such as 

25 DASATINIB® (BMS-354825), GLEEVEC® (imatinib) and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including CDK inhibitors. CDK inhibitors include 

AZD-5438, BMI-1040, BMS-032, BMS-387, CVT-2584, flavopyiidol, GPC-286199, 

MCS-5A, PD0332991, PHA-690509, seliciclib (CYC-202, R-roscovitine), ZK-304709 and 

30 the like. 
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Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including COX-2 inhibitors. COX-2 inhibitors include 

ABT-963, ARCOXIA ® (etoricoxib), BEXTRA ® (valdecoxib), BMS347070, CELEBREX® 

(celecoxib), COX-189 (lumiracoxib), CT-3, DERAMAXX® (deracoxib), JTE-522, 4-methyl-

5 2-(3,4-dimethylphenyl)-l-(4-sulfamoylphenyl-lH-pyrrole), MK-663 (etoricoxib ), NS-398, 

parecoxib, RS-57067, SC-58125, SD-8381, SVT-2016, S-2474, T-614, VIOXX® (rofecoxib) 

and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including other EGFR inhibitors. EGFR inhibitors 

10 include EGFR antibodies, ABX-EGF, anti-EGFR immunoliposomes, EGF-vaccine, EMD-

7200, ERBITUX® (cetuximab ), HR3, IgA antibodies, IRESSA ® (gefitinib ), T ARCEV A® 

(erlotinib or OSI-774), TP-38, EGFR fusion protein, TYKERB® (lapatinib) and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including HER2 inhibitors. ErbB2 receptor inhibitors 

15 include CP-724-714, CI-1033 (canertinib), HERCEPTIN® (trastuzumab), TYKERB® 

(lapatinib), OMNITARG® (2C4, petuzumab), TAK-165, GW-572016 (ionafarnib), 

GW-282974, EKB-569, PI-166, dHER2 (HER2 vaccine), APC-8024 (HER-2 vaccine), 

anti-HER/2neu bispecific antibody, B7.her2IgG3, AS HER2 trifunctional bispecfic 

antibodies, mAB AR-209, mAB 2B-1 and the like. 

20 Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including histone deacetylase inhibitors, such as 

depsipeptide, LAQ-824, MS-275, trapoxin, suberoylanilide hydroxamic acid (SAHA), TSA, 

valproic acid and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

25 one or more agents to treat a cancer, including HSP-90 inhibitors include 17-AAG-nab, 17-

AAG, CNF-101, CNF-1010, CNF-2024, 17-DMAG, geldanamycin, IPI-504, KOS-953, 

MYCOGRAB® (human recombinant antibody to HSP-90), NCS-683664, PU24FCl, PU-3, 

radicicol, SNX-2112, STA-9090 VER49009 and the like. 
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Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including inhibitors of inhibitors of apoptosis proteins, 

such as HGS1029, GDC-0145, GDC-0152, LCL-161, LBW-242 and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

5 one or more agents to treat a cancer, including other ADCs, such as anti-CD22-MC-MMAF, 

anti-CD22-MC-MMAE, anti-CD22-MCC-DM1, CR-011-vcMMAE, PSMA-ADC, MEDI-

547, SGN-19Am SGN-35, SGN-75 and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including activators of death receptor pathway, such as 

10 TRAIL, antibodies or other agents that target TRAIL or death receptors (e.g., DR4 and DRS) 

such as Apomab, conatumumab, ETR2-ST01, GDC0145, (lexatumumab), HGS-1029, LBY-

135, PRO-1762 and trastuzumab. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including kinesin inhibitors, such as Eg5 inhibitors such 

15 as AZD4877, ARRY-520; CENPE inhibitors such as GSK923295A and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including JAK-2 inhibitors, such as CEP-701 

(lesaurtinib), XL019 and INCB018424 and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

20 one or more agents to treat a cancer, including MEK inhibitors, such as ARRY-142886, 

ARRY-438162 PD-325901, PD-98059 and the like. 

Anti-EGFR ADCs (or formulations comprising anti-EGFR ADCs) can be co­

administered with a therapeutically effective amount of one or more agents to treat a cancer, 

including mTOR inhibitors, such as AP-23573, CCI-779, everolimus, RAD-001, rapamycin, 

25 temsirolimus, ATP-competitive TORC1/TORC2 inhibitors, including PI-103, PP242, PP30, 

Torin 1 and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including non-steroidal anti-inflammatory drugs 

(NSAIDs), such as AMIGESIC® (salsalate), DOLOBID® (diflunisal), MOTRIN® 
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(ibuprofen), ORUDIS® (ketoprofen), RELAFEN® (nabumetone), FELDENE® (piroxicam), 

ibuprofen cream, ALEVE® (naproxen) and NAPROSYN® (naproxen), VOLT AREN® 

(diclofenac), INDOCIN® (indomethacin), CLINORIL ® (sulindac), TOLECTIN® (tolmetin), 

LODINE® (etodolac), TORADOL ® (ketorolac), DAYPRO® (oxaprozin) and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including PDGFR inhibitors, such as C-451, CP-673, 

CP-868596 and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including platinum chemotherapeutics, such as cisplatin, 

10 ELOXATIN® (oxaliplatin) eptaplatin, lobaplatin, nedaplatin, PARAPLATIN® (carboplatin), 

satraplatin, picoplatin and the like. 

15 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including polo-like kinase inhibitors, e.g., BI-2536 and 

the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including phosphoinositide-3 kinase (PI3K) inhibitors, 

such as wortmannin, LY294002, XL-147, CAL-120, ONC-21, AEZS-127, ETP-45658, PX-

866, GDC-0941, BGT226, BEZ235, XL765 and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

20 one or more agents to treat a cancer, including thrombospondin analogs, such as ABT-510 

(thrombospondin mimetic), ABT-567, ABT-898 (thrombospondin-1 mimetic peptide), TSP-

1 and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including VEGFR inhibitors, such as AV ASTIN® 

25 (bevacizumab), ABT-869, AEE-788, ANGIOZYMETM (a ribozyme that inhibits angiogenesis 

(Ribozyme Pharmaceuticals (Boulder, CO.) and Chiron, (Emeryville, CA)), axitinib (AG-

13736), AZD-2171, CP-547,632, IM-862, MACUGEN (pegaptamib), NEXAVAR® 

(sorafenib, BAY 43-9006), pazopanib (GW-786034), vatalanib (PTK-787, ZK-222584), 

SUTENT® (sunitinib, SU-11248), VEGF trap, ZACTIMATM (vandetanib, ZD-6474), GA101, 
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ofatumumab, ABT-806 (mAb-806), ErbB3 specific antibodies, BSG2 specific antibodies, 

DLL4 specific antibodies and C-met specific antibodies, and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including antibiotics, such as intercalating antibiotics 

5 aclambicin, actinomycin D, amrubicin, annamycin, adriamycin, BLENOXANE® 

10 

(bleomycin), daunombicin, CAEL YX® or MYOCET® (liposomal doxombicin), elsamitmcin, 

epirbucin, glarbuicin, ZA VEDOS® (idambicin), mitomycin C, nemombicin, neocarzinostatin, 

peplomycin, pirarubicin, rebeccamycin, stimalamer, streptozocin, VALSTAR® (valrubicin), 

zinostatin and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including topoisomerase inhibitors, such as aclarubicin, 

9-aminocamptothecin, amonafide, amsacrine, becatecarin, belotecan, BN-80915, 

CAMPTOSAR® (irinotecan hydrochloride), camptothecin, CARDIOXANE® (dexrazoxine), 

dit1omotecan, edotecaiin, ELLENCE® or PHARMORUBICIN® (epimbicin), etoposide, 

15 exatecan, 10-hydroxycamptothecin, gimatecan, lurtotecan, mitoxantrone, orathecin, 

pirarbucin, pixantrone, rubitecan, sobuzoxane, SN-38, tat1uposide, topotecan and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including therapeutic antibodies, such as AV ASTIN® 

(bevacizumab ), CD40-specific antibodies, chTNT-1/B, denosumab, ERBITUX® ( cetuximab ), 

20 HUMAX-CD4® (zanolimumab), IGFlR-specific antibodies, lintuzumab, PANOREX® 

(edrecolomab ), RENCAREX® (WX 0250), RITUXAN® (rituximab ), ticilimumab, 

trastuzimab, CD20 antibodies types I and II and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including hormonal therapies, such as ARIMIDEX® 

25 (anastrozole), AROMASIN® (exemestane), arzoxifene, CASODEX® (bicalutamide), 

CETROTIDE® (cetrorelix), degarelix, deslorelin, DESOPAN® (trilostane), dexamethasone, 

DROGENIL ® (flutamide), EVISTA ® (raloxifene), AFEMATM (fadrozole), FARESTON® 

(toremifene), FASLODEX® (fulvestrant), FEMARA ® (letrozole), formestane, 

glucocorticoids, HECTOROL ® (doxercalciferol), RENAGEL ® (sevelamer cai·bonate), 

30 lasofoxifene, leuprolide acetate, MEGACE® (megesterol), MIFEPREX® (mifepristone), 
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NILANDRQNTM (nilutamide), NOLVADEX® (tamoxifen citrate), PLENAXISn.1 (abarelix), 

prednisone, PROPECIA ® (finasteride), rilostane, SUPREFACT® (buserelin), TRELSTAR® 

(luteinizing hmmone releasing hormone (LHRH) ), VANT AS® (Histrelin implant), 

VETORYL ® (trilostane or modrastane), ZOLADEX® (fosrelin, goserelin) and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including deltoids and retinoids, such as seocalcitol 

(EB1089, CB1093), lexacalcitrol (KH1060), fenretinide, PANRETIN® (aliretinoin), 

ATRAGEN® (liposomal tretinoin), TARGRETIN® (bexarotene), LGD-1550 and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

10 one or more agents to treat a cancer, including PARP inhibitors, such as ABT-888 (veliparib), 

olaparib, KU-59436, AZD-2281, AG-014699, BSI-201, BGP-15, INO-1001, ONO-2231 and 

the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including plant alkaloids, such as, but are not limited to, 

15 vincristine, vinblastine, vindesine, vinorelbine and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including proteasome inhibitors, such as VELCADE® 

(bortezomib), MG132, NPI-0052, PR-171 and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

20 one or more agents to treat a cancer, including immunologicals. Examples of 

immunologicals include interferons and other immune-enhancing agents. Interferons include 

interferon alpha, interferon alpha-2a, interferon alpha-2b, interferon beta, interferon gamma­

la, ACTIMMUNE® (interferon gamma-lb) or interferon gamma-nl, combinations thereof 

and the like. Other agents include ALFAFERONE®,(IFN-a), BAM-002 (oxidized 

25 glutathione), BEROMUN® (tasonermin), BEXXAR® (tositumomab), CAMPATH® 

(alemtuzumab), CTLA4 (cytotoxic lymphocyte antigen 4), decarbazine, denileukin, 

epratuzumab, GRANOCYTE® (lenograstim), lentinan, leukocyte alpha interferon, 

imiquimod, MDX-010 (anti-CTLA-4), melanoma vaccine, mitumomab, molgramostim, 

MYLOTARG1M (gemtuzumab ozogamicin), NEUPOGEN® (filgrastim), OncoVAC-CL, 

30 ® ® • OVAREX (oregovomab), pemtumomab (Y-muHMFGl), PROVENGE (s1puleucel-T), 
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sargaramostim, sizofilan, teceleukin, THERACYS® (Bacillus Calmette-Guerin), ubenimex, 

VIRULIZIN® (immunotherapeutic, Lorns Pharmaceuticals), Z-100 (Specific Substance of 

Maruyama (SSM)), WF-10 (Tetrachlorodecaoxide (TCDO)), PROLEUKIN® (aldesleukin), 

ZADAXIN® (thymalfasin), ZENAPAX® (daclizumab), ZEVALIN® (90Y-lbritumomab 

5 tiuxetan) and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including biological response modifiers, such as agents 

that modify defense mechanisms of living organisms or biological responses, such as 

survival, growth or differentiation of tissue cells to direct them to have anti-tumor activity 

10 and include krestin, lentinan, sizofiran, picibanil PF-3512676 (CpG-8954), ubenimex and the 

like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including pyrimidine analogs, such as cytarabine ( ara C 

or Arabinoside C). cytosine arabinoside, doxifluridine, FLUDARA ® (fludarabine), 5-FU (5-

15 fluorouracil), floxuridine, GEMZAR® (gemcitabine), TOMUDEX® (ratitrexed), 

TROXATYLT\1 (triacetyluridine troxacitabine) and the like. 

20 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including purine analogs, such as LANVIS® 

(thioguanine) and PURI-NETHOL ® (mercaptopurine). 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including antimitotic agents, such as batabulin, 

epothilone D (KOS-862), N-(2-( ( 4-hydroxyphenyl)amino )pyridin-3-yl)-4-

methoxybenzenesulfonamide, ixabepilone (BMS 247550), paclitaxel, TAXOTERE® 

(docetaxel), PNU100940 (109881), patupilone, XRP-9881 (larotaxel), vinflunine, ZK-EPO 

25 (synthetic epothilone) and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

one or more agents to treat a cancer, including ubiquitin ligase inhibitors, such as MDM2 

inhibitors, such as nutlins, NEDD8 inhibitors such as MLN4924 and the like. 
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Compounds of this invention can also be used as radiosensitizers that enhance the 

efficacy of radiotherapy. Examples of radiotherapy include external beam radiotherapy, 

teletherapy, brachytherapy and sealed, unsealed source radiotherapy and the like. 

Anti-EGFR ADCs can be co-administered with a therapeutically effective amount of 

5 one or more agents to treat a cancer, including chemotherapeutic agents such as 

ABRAXANE™ (ABI-007), ABT-100 (farnesyl transferase inhibitor), ADVEXIN® 

(Ad5CMV-p53 vaccine), ALTOCOR® or MEVACOR® (lovastatin), AMPLIGEN® (poly 

I:poly Cl2U, a synthetic RNA), APTOSYN® (exisulind), AREDIA ® (pamidronic acid), 

arglabin, L-asparaginase, atamestane ( l-methyl-3, 17-dione-androsta-l ,4-diene ), AV AGE® 

10 (tazarotene), AVE-8062 (combreastatin derivative) BEC2 (mitumomab), cachectin or 

cachexin (tumor necrosis factor), canvaxin (vaccine), CEAVAC® (cancer vaccine), 

CELEUK® (celmoleukin), CEPLENE® (histamine dihydrochloride), CERVARIX® (human 

papillomavirus vaccine), CHOP® (C: CYTOXAN® (cyclophosphamide); H: 

ADRIAMYCIN® (hydroxydoxorubicin); 0: Vincristine (ONCOVIN®); P: prednisone), 

15 CYPATTM (cyproterone acetate), cornbrestatin A4P, DAB(389)EGF (catalytic and 

translocation domains of diphtheria toxin fused via a His-Ala linker to human epidermal 

growth factor) or TransMID-107R™ (diphtheria toxins), dacarbazine, dactinomycin, 5,6-

dimethylxanthenone-4-acetic acid (DMXAA), eniluracil, EVIZONTM (squalamine lactate), 

DIMERICINE® (T4N5 liposome lotion), discodermolide, DX-8951f (exatecan mesylate), 

20 enzastaurin, EPO906 (epithilone B), GARDASIL ® (quadrivalent human papillomavirus 

(Types 6, 11, 16, 18) recombinant vaccine), GASTRIMMUNE®, GENASENSE®, GMK 

(ganglioside conjugate vaccine), GVAX® (prostate cancer vaccine), halofuginone, histerelin, 

hydroxycarbamide, ibandronic acid, IGN-101, IL-13-PE38, IL-13-PE38QQR (cintredekin 

besudotox), IL-13-pseudomonas exotoxin, inte1feron-a, interferon-y, JUNOV ANnt or 

25 MEPACTTM (mifamurtide), lonafarnib, 5,10-methylenetetrahydrofolate, miltefosine 

(hexadecylphosphocholine), NEOVASTAT®(AE-941), NEUTREXIN® (trimetrexate 

glucuronate), NIPENT® (pentostatin), ONCONASE® (a ribonuclease enzyme), 

ONCOPHAGE® (melanoma vaccine treatment), ONCOVAX® (IL-2 Vaccine), 

ORATHECIN™ (rubitecan), OSIDEM® (antibody-based cell drug), OV AREX® MAb 

30 (murine monoclonal antibody), paclitaxel, PANDIMEXTM (aglycone saponins from ginseng 

comp1ising 20(S)protopanaxadiol (aPPD) and 20(S)protopanaxatriol (aPPT)), panitumumab, 
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PANV AC®-VF (investigational cancer vaccine), pegaspargase, PEG Intetferon A, 

phenoxodiol, procarbazine, rebimastat, REMOVAB® (catumaxomab), REVLIMID® 

(lenalidomide), RSR13 (efaproxiral), SOMATULINE® LA (lanreotide), SORIATANE® 

( acitretin), staurosporine (Streptomyces staurospores ), talabostat (PTl 00), T ARGRETIN® 

5 (bexarotene), TAXOPREXIN® (DHA-paclitaxel), TELCYTA ® (canfosfamide, TLK286), 

temilifene, TEMODAR® (temozolomide), tesmilifene, thalidomide, THERATOPE® (STn­

KLH), thymitaq (2-amino-3,4-dihydro-6-methyl-4-oxo-5-(4-pyridylthio)quinazoline 

dihydrochloride), TNFERADETM (adenovector: DNA cmTier containing the gene for tumor 

necrosis factor-a), TRACLEER® or ZAVESCA ® (bosentan), tretinoin (Retin-A), tetrandrine, 

10 TRISENOX® (arsenic trioxide), VIRULIZIN®, ukrain (derivative of alkaloids from the 

greater celandine plant), vitaxin (anti-alphavbeta3 antibody), XCYTRIN® (motexafin 

gadolinium), XINLAY™ (atrasentan), XYOTAX™ (paclitaxel poliglumex), YONDELIS® 

(trabectedin), ZD-6126, ZINECARD® (dexrazoxane), ZOMETA ® (zolendronic acid), 

zorubicin and the like. 

15 In one embodiment, the formulation comprising the anti-EGFR-ADC is intravenously 

administered to a subject having glioblastoma in combination with radiation and/or 

TEMODAR® (temozolomide). 

Further, in one embodiment, the composition of the invention can be provided as a 

pharmaceutical kit comprising (a) a container containing an anti-EGFR ADC in lyophilized 

20 form and (b) a second container containing a pharmaceutically acceptable diluent (e.g., sterile 

water) for injection. The pharmaceutically acceptable diluent can be used for reconstitution or 

dilution of the lyophilized ADC. Optionally associated with such container(s) can be a notice 

in the form prescribed by a governmental agency regulating the manufacture, use or sale of 

pharmaceuticals or biological products, which notice reflects approval by the agency of 

25 manufacture, use or sale for human administration. 

30 

The invention is fmiher described in the following examples, which are in not 

intended to limit the scope of the invention. 
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EXAl\1PLES 

Example 1: Conjugation of Auristatin vc-l\1MAE to Anti-EGFR Antibody 1 

The following example describes the conjugation of an antibody to an amistatin to 

5 form an antibody drug conjugate (ADC), specifically the conjugation of MMAE to anti­

EGFR Antibody 1. Generation of the Antibody 1 ADC with reduced drug loads of vc­

MMAE molecules per antibody, involved a partial reduction of the mAb followed by reaction 

with Val-Cit-MMAE (vcMMAE) to complete the conjugation, as described in detail below. 

10 Disulfide Reduction of Antibody 

Reduction of Antibody 1 was achieved using TCEP (tricarboxyethyl phosphine). 

Recombinant monoclonal Antibody 1 was produced by a transfected Chinese hamster ovary 

(CHO) cell line and purified at Abbott Bioresearch Center (Worcester, MA). Following 

antibody purification, the antibody solution (148 mg/mL, 6 mL) was charged into a 50 mL 

15 polypropylene centrifuge tube. The antibody solution was then diluted to a total volume of 

41 mL by adding PBSE Buffer (360 mL; 125 mM K2HPO4 , 150 mM NaCl; 6.3 mM EDTA, 

pH 7.7). Protein content was 21.6 mg/ml as determined by A280. 19 ml of antibody solution 

was charged into a reactor for a total of 410.6 mg. The antibody solution was warmed to 37 

0 C. Antibody 1 (20 mg/mL) was then partially reduced by the addition of TCEP (Sigma 

20 Aldrich Fine Chemical (St. Louis, MO)) to the antibody solution. Specifically, 9.67 mM 

TCEP solution (0.592 mL, 2.05 equiv) was added to the antibody solution (molar equivalents 

of TCEP :mAb was 2.05). Following the addition of TCEP, the antibody solution was 

incubated at 37°C for 1 hour. The reduction reaction was then chilled to 20°C. This process 

resulted in the reduction of the disulfide bonds of Antibody 1. 

25 

Conjugation of MMAE and Antibody 1 

The following describes the process by which MMAE was conjugated to exemplary 

Antibody 1 following reduction of the antibody. 

To conjugate the thiols of Antibody 1, Val-Cit-MMAE (vc-MMAE). Val-Cit (para-

30 aminobenzylcarbamate-monomethylauristatin E; Sigma Ald1ich Fine Chemical (St. Louis, 

MO)) was added to the antibody solution to a final vc-MMAE:reduced Cysteine (Cys) molar 
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ratio of 1. 15. The conjugation reaction was carried out in the presence of 10% v/v of DMSO 

(dimethylsulfoxide; Sigma Aldrich Fine Chemical (St. Louis, MO)), and allowed to proceed 

at 20°C for 45 minutes. 

After the conjugation reaction, excess free N(acetyl)-Cysteine (Sigma Aldrich Fine 

5 Chemical (St. Louis, MO) (2.3 equivalents vs. vcMMAE charge) was added to quench 

unreacted vc-MMAE to produce N(acetyl)-Cys-vc-MMAE. The N(aceytl)-Cys quenching 

reaction was allowed to proceed at 20°C for approximately 30 minutes. The quenched 

reaction mixture (also referred to as the crude solution) was then purified, as described below 

in Example 2. 

10 Alternatively, the following protocol was also used for a smaller scale reaction. 

conjugation was perfonned by charging lOmM vcMMAE DMSO solution (1.32 mL, 4.72 

equiv.). Charge DMSO (0.86 mL). The reaction mixtures was then stirred at ambient 

temperature for 1 hour. Excess drug linker was quenched by the addition of 50 mM N­

(acetyl) Cysteine (0.53 mL). The mixture was then stirred for about 15 minutes. The reaction 

15 mixture was then stored in the refrigerator. 

Analytical Analysis of Reaction Mixture 

Analytical analysis of the reaction mixture was performed. Analysis of the 

supernatant samples was accomplished by hydrophobic interaction chromatography-high-

20 performance liquid chromatography (HIC-HPLC) using an TSKgel Butyl-NPR column (4.6 

mm ID x 3.5 cm, 2.5 um;Tosoh Bioscience LLC, Japan)). 

UV analysis of the protein content showed 386.4 mg of protein. HIC trace analysis 

showed that the average Drug to Antibody Ratio (DAR) for Antibody 1-vcMMAE was 3.85, 

as described below in Table 1. The average DAR was determined by summing up the 2, 4, 6 

25 and 8 ADC product of multiplying PA% (PA% is the peak area percent as determined by the 

area measured under the peak at A280) by requisite drug load and dividing by 100, e.g., [(6.3 

PA% x 0) + (24.8 PA% x 2) + (34.8 x 4) + (20.9 x 6) + (8.8 x 8)] / 100 = 3.85. 

30 
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Table 1: HIC Trace Analysis of Reaction Mixture 

HIC 

DAR PA% Drug Load Equivalent 

0 6.34 0 

2 24.84 49.680 

4 34.84 139.360 

6 20.92 125.520 

8 8.79 70.320 

Average DAR 3.8488 

As described in Table 1, the conjugation reaction resulted in a mixture of species of ADCs 

having a range of drug loads, i.e., DARs of 2 to 8. A small percentage of ADCs had no drug 

5 load as described in Table 1. 

Example 2: Batch Purification of Antibody Drug Conjugate (ADC) Using a 

Hydrophobic Resin 

The following example describes batch purification of an ADC (Antibody l-vc-

10 MMAE), where the resulting purified composition had an average DAR of 2.8. The 

following purification process selectively removed the higher loaded ADCs, i.e., the six and 

eight drug-loaded species, resulting in a purified distribution comprising lower ordered drug 

load species, i.e., DARs of 2-4. The purification process utilized small amounts of a 

hydrophobic resin that could be titrated in to the crude antibody solution (or mixture) in 

15 order to selectively remove ADCs of varying degree of conjugation. 

The pmification process provides a practical, scalable process to selectively modulate 

the distribution of both Auristatin E and Auristatin F conjugates resulting from partial inter­

chain disulfide reduction and subsequent alkylation with vc-MMAE or mc-MMAF. The 

purification method described below has been demonstrated on both a milligram to multi-

20 gram scale in either batch mode or in circulation mode affording the purified distribution in 

86% yield. An overview of the antibody reduction, conjugation, and purification process is 

described in Figure 1. 
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Materials and Methods 

The buffers described herein were prepared as follows: 

Buffer A (50 mM K2HPO4 buffer pH 7 Buffer/ 2M NaCl) was prepared by charging 

K2HPO4 (0.87 g) (K2HPO4; Fisher Scientific) and NaCl (11.7 g) (NaCl; EMD) diluting with 

5 WIFI to approximately 90 mL. The resulting solution was treated with LO N HCl to a final 

pH of 7 .0 and further diluted to a total volume of 100 mL. 

Buffer A' (50 mM K2HPO4 / 4M NaCl) was prepared by charging NaCl (2.92 g) into 

a flask followed by charging Mobile Phase A to achieve a final volume of 25 mL. 

Buffer B (50 mM K2HPO4 buffer pH 7 Buffer) was prepared by charging K2HPO4 

10 (0.87 g) and NaCl (1 L7 g) diluting with WIFI (water-intended for injection; Gibco) to 

approximately 90 mL. The resulting solution was treated with LON HCl (LO N HCl; JT 

Baker), to a final pH of 7 .0 and further diluted to a total volume of 100 mL. 

Pre-treated Butyl-RIC (Bu-HIC) resin was prepared by briefly mixing the bulk 

container of ToyoPearl Butyl - 600M Resin slurry (ToyoPearl Bu-HIC Resin (600M); Tosoh 

15 Bioscience), pouring out (1 gram) into a coarse polypropylene filter. The slurry was filtered 

and rinsed with Buffer A (3 x 2 mL). The wet cake was dried by passing filtered nitrogen 

through the wet cake for IO minutes or until no more droplets were observed on the bottom of 

the coarse funnel. The dry weight basis was calculated by subtracting the amount of water 

present on the wet cake. The amount of moisture was measured by Karl Fisher analysis 

20 (typically contains 55% water). 

Titration Screening Study to Determine Conditions for ADC DAR 2-4 

A solid phase titration study was performed to determine the conditions for removing 

ADCs having a DAR of 6-8. Analysis of the supernatant samples was accomplished by 

25 hydrophobic interaction chromatography-high-performance liquid chromatography (HIC­

HPLC) using an TSKgel Butyl-NPR column (4.6 mm ID x 3.5 cm, 2.5 um; Tosoh Bioscience 

LLC, Japan)). The method consisted of a linear gradient from 100% buffer A [25 mM sodium 

phosphate, L5 M (NH4hSO4, pH 7.0] to 100% buffer B [75% v/v 25 mmol/L sodium 

phosphate (pH 7.0), 25% v/v isopropanol] in 12 minutes. The flow rate was set at 0.8 

30 mL/min, inject 30 uL, the temperature was set at 30°C, and detection was followed at 280 

nm. 
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Sample Preparation for HIC-HPLC Analysis 

The sample was prepared by filtering off the reaction mixture slurry through a 5 um 

syringe filter. The filtrate was diluted 5-fold with Buffer A (30 uUinjection). 

5 Eight conditions (Assays-Bu-0, Bu-1, Bu-2, Bu-4, Bu-8, Bu-16, Bu-32, and scale up) 

were tested with varying amounts of resin in each. Assay-Bu-0 was performed by charging 

100 uL of crude Antibody 1-vcMMAE reaction solution (Example 1) (18 mg/mL) into a vial. 

Buffer A' (100 uL) was added, followed by the addition of 100 uL of Buffer B. The solution 

was then shaken on the lowest setting ( orbital mixer). A sample of the supernatant was taken 

10 at 20 minutes. Supernatant was sampled and measured according to HIC-HPLC. 

Specifically, sample preparation was conducted by removing 30 uL of the supernatant, 

diluting it with 120 uL of Buffer A, and measuring the contents by HIC-HPLC. See Table 5 

for a summary of dist1ibution. 

Assays-Bu-1 to Bu-32 were all variants of Assay-Bu-0, which did not contain any 

15 hydrophobic interaction resin and was the control. Assay-Bu-1 was the same as Assay-Bu-0 

except 0.8 mg of preconditioned n-Bu HIC 600M resin was added to the solution prior to 

adding Buffer B. Assay-Bu-2 was the same as Assay-Bu-0 except 1.6 mg of preconditioned 

n-Bu HIC 600M resin was added prior to adding Buffer B. Assay-Bu-4 was the same as 

Assay-Bu-0 except 3.2 mg of preconditioned n-Bu HIC 600M resin was added prior to 

20 adding Buffer B. Assay-Bu-8 was the same as Assay-Bu-0 except 6.4 mg of preconditioned 

n-Bu HIC 600M resin was added prior to adding Buffer B. Assay-Bu-16 was the same as 

Assay-Bu-0 except 12.8 mg of preconditioned n-Bu HIC 600M resin was added prior to 

adding Buffer B. Assay-Bu-32 was the same as Assay-Bu-0 except 25.6 mg of 

preconditioned n-Bu HIC 600M resin was added prior to adding Buffer B. For each of these 

25 experiments, the final NaCl concentration was 1.3 M NaCL The results from the eight 

conditions are summarized in Tables 2-5 below. 

Table 2 provides a summary of the distribution of various ADC species (e.g., antibody 

alone/ unconjugated (% mAb), an ADC having a DAR of 2 (%2 Load), an ADC having a 

DAR of 4 (% 4 Load), etc.). The load to protein ratio described in Table 2 represents the dry 

30 weight of the resin vs. the calculated antibody protein weight. ADC weight is calculated by 

total protein content as measured by UV absorption at 280 nm multiplied by peak area% of 
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the drug loaded species. As described in Table 2, the resin load:protein ratio impacted the % 

ADC having certain DARs. For example, a resin load vs. total protein of 1.8 ( or 5.9 weights 

of resin versus the 6-8 load; see row "Assay-Bu-4" of Table 2) resulted in 94% purity of the 2 

or 4 Drug-loaded Species (47% each) and no detectable level of ADCs having a DAR of 6 or 

5 8, as determined by HIC-HPLC. Table 3 describes the amount of Bu-HIC resin that was 

added for each experiment described in Table 2, while Table 4 describes the calculation of 

net weight of drug loaded species present in the screen. 

10 

Table 2. Summary of Distribution as Measured by HIC-HPLC 

Experiment Resin Resin %mAb %2 %4 %6 %8 Average 

Load vs load vs. Load Load Load Load DAR 

Total 6-8 

Protein 

Assay-Bu-0* 0 0 3.4 30.1 36.6 21.8 8.1 4.02 

Assay-Bu-I* 0.44 1.5 4.4 31 40.3 22 2.2 3.73 

Assay-Bu-2* 0.9 3.0 4.4 37 47.3 4.3 0 2.89 

Assay-Bu-4* 1.8 5.9 5.9 47 47 0 0 2.82 

Assay-Bu-8* 3.5 11.7 10.4 74.2 15.5 0 0 2.10 

Assay-Bu-16 7.1 23.7 59.3 40.7 0 0 0 0.81 

Assay-Bu-32 14.2 47.5 100 0 0 0 0 0 

Assay (Scale- 2 6.7 8.7 40 47 1.5 0 2.82 

up) 

* As measured at > 24 hours of residence time with addition of 1 volume% of IP A 

15 

20 
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Table 3: Charge Amounts of Bu-RIC Resin 

Experiment Weight of Wet Weight* Bu- Dry Weight Dry Dry weight 

Total Protein Resin Charge Bu-resin Weight vs. 6-8 

in mgs in (mg) Charge (mg) Resin/ 

vial** Weight of 

Total 

Protein 

Assay-Bu-0 1.8 0 0 0 0 

Assay-Bu-I 1.8 1.8 0.8 0.44 1.5 

Assay-Bu-2 1.8 3.6 1.6 0.9 3.0 

Assay-Bu-4 1.8 7.2 3.2 1.8 6.0 

Assay-Bu-8 1.8 14.4 6.4 3.5 11.7 

Assay-Bu-16 1.8 28.8 12.8 7.1 23.7 

Assay-Bu-32 1.8 57.6 25.6 14.2 47.5 

*(water content of resin= 55% ); ** Based on 280 nm protein concentration and volume delivered per 

vial 

5 Table 4: Calculation of Net Weight of Drug Loaded Species Present in Screen 

Drug Load PA%* of Drug Calculated Net 

Species Load Species Weight of Drug 

Load Species** 

(mg) in vial 

0-Load (1nAb) 2.8 0.05 

2-Load 29.8 0.54 

4-Load 37.3 0.67 

6-Load 22.3 0.40 

8-Load 7.8 0.14 

6/8 T,oad 30.1 0.54 

4/6/8 Load 67.4 1.21 

2/4/6/8 Load 97.2 1.75 

0/2/4/6/8 100 1.8 

* Odd Species were not included; ** 1.8 mg total protein/ vial 
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The above analytical HIC results demonstrated sufficient selectivity to reduce the 

presence of certain drug loaded species (e.g., ADCs having a DAR of 6-8). The data from 

Tables 2 and 5 suggest that, in the presence of an end ionic strength of~ 1.3 M NaCl 

concentration, or an equivalent ionic strength thereof, reduction of the 8-loaded species can 

5 largely be achieved by utilizing a 0.5 (specifically 0.44% wt) wt resin charge; the reduction 

of the 6/8 loaded species can be achieved through the addition of about two weights of 

hydrophobic resin to crude conjugation reaction mixture. The 4-8 drug loaded species can 

largely be removed by using~ 3.5 weights of resin (versus total protein (see "Assay-Bu-8" 

row of Table 5) and the 2-8 loaded species can be removed by utilizing ~ 7 weights of resin 

10 versus total protein (see "Assay-Bu-16" row of Table 5). These data also suggest that the 4 

weight load or 2 weight loading (versus total protein) on a dry weight basis was selective at 

removing the high dmg loads, with minimal attrition of the 2 or 4 drug loaded species. 

15 

The weight ratio loading of resin to species to be reduced was calculated and 

summarized in Table 5. 

Summaries of the analytical HIC study results are provided in Table 5. 

Table 5: Summary of Drug Loaded Species* vs. Resin Charge 

Experiment Net weight Weights of Weights of Weights Weights Weights 

of resin in Resin (dry Resin 6/8 of Resin of Resin of resin/ 

mg (dry Weight) Load (0.54 4/6/8 Load 2/4/6/8 Total 

Weight) vs. 8 Load mg/vial) (1.21 Load Protein 

(0.14 mg/vial) (1.75 (1.8 

mg/vial) mg/vial) mg/vial) 

Assay-Bu-0 0 0 0 0 0 0 

Assay-Bu-I 0.8 5.7 1.5 0.7 0.5 0.44 

Assay-Bu-2 1.6 11.5 3.0 1.3 0.9 0.9 

Assay-Bu-4 3.2 22.9 5.9 2.6 1.8 1.8 

Assay-Bu-8 6.4 45.7 11.7 5.3 3.7 3.5 

Assay-Bu-16 12.8 91.4 23.7 10.6 7.3 7.1 

Assay-Bu-32 25.6 183 47.5 21.2 14.7 14.2 
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* See Table 3 for calculation of drug load species 

** Underlined values denote approximate amount of resin load where the amount of 6/8 species was 

less than the 2% (as shown in Table 2) 

5 Summary 

In sum, the reaction mixture obtained from Example 1 was diluted with Buffer A' (4N 

NaCl, 0.05 M pH 7 K2HPO4 phosphate buffer, 1 mUmL conjugation reaction mixture). The 

diluted reaction mixture was treated with the calculated amount of pre-treated Bu-HIC resin, 

filtered through a coarse polypropylene filter, and further diluted with Buffer B (0.05 M pH 7 

10 K2HP04 phosphate buffer, 1 mL/ mL conjugation reaction mixture). The calculated amount 

of resin, as shown in Table 5, depends on the drug load species that is to be removed from the 

crude mixture. For example, a resin weight of approximately 5 to 10 times that of the 6 and 8 

drug load species was proven to be effective for removing these species from the crude 

mixture. The resin / diluted reaction mixture was stirred for the appropriate time, and 

15 monitored by analytical hydrophobic interaction chromatography for reduction of the 

specified drug conjugate products. 

Example 3: Scale Up of Batch Hydrophobic Interaction ADC Purification 

The optimal conditions for removing high DAR ADCs that were identified from the 

20 titration screen were scaled up for larger scale purification. 

In order to first reduce the antibody, a solution containing Antibody 1 (151 mg/mL, 

50 mL, 7 .52g) was added to a 500 mL flask. The solution was diluted to a total volume of 

395 mL by the addition of a solution prepared by mixing a pH 6, 15 mM Histidine buffer (30 

mL) and PBSE Buffer (360 mL; 125 mM K2HPO4 , 150 mM NaCl; 6.3 mM EDTA, pH 7.7). 

25 The resulting antibody solution was waimed to 37° C. 10.98 mM TCEP solution (12.1 mL, 

2.05 equiv) was then added to the solution, which was stirred for 30 minutes. The antibody 

solution was then cooled to ambient temperature over 20 minutes. 

Once reduced, Antibody 1 was conjugated to vcMMAE by adding 1 0mM vcMMAE 

DMSO solution (28.8 mL, 4.72 equiv.) to the antibody solution. DMSO (21.2 mL) was added 

30 next, whereupon the solution was stirred at ambient temperature for 45 minutes. Excess drug 

linker was quenched by the addition of 50 mM N-Acetyl cysteine (9.7 mL). The solution was 

stirred for about 15 minutes. UV protein concentration was determined to be 7.4 g of protein 

56 
CSPC Exhibit 1003 

Page 163 of 459



WO 2014/152199 PCT/0S2014/027062 

following the conjugation of Antibody 1 to vcMMAE, and HIC analysis showed a DAR of 

4.1 (about a 25 PA% (or 1.85 g) combined 6-8 drug load species). 

The crude reaction mixture was then diluted with an equal volume of 4N NaCl/ 0.05 

M pH 7 K2HPO4 buffer. 30.7 g pre-washed Bu HIC wet resin (KF = 56 wt% water; net 17.2 

5 g resin on dry weight basis; 2.3 weights resin vs total protein; 9.3 weights resin vs 6-8 loaded 

species) was then added, followed by the addition of 50 mM KH2PO4 pH7 Buffer (460 mL). 

The antibody resin solution was gently stirred for 3 hours at room temperature. Alternatively, 

the solution was stored for 12 hours in the refrigerator, and subsequently stirred for an 

additional 2.5 hours. 

10 Resin was then filtered off through a coarse polypropylene filter. Clear filtrate was 

15 

poured into a new container. Weight of 1469 g (density= 1.06 g/mL) was determined. 

Analytical analysis of purified ADC solution showed that the solution had a UV protein 

content of 3.7 mg/ml or 5.07 g of total protein (a 67% overall yield). The HIC trace analysis 

showed a DAR of 2.8. 

A graph showing an overlay of HIC-HPLC of the antibody solutions before and after 

purification is provided in Figure 2. The two late eluting peaks in Figure 2 represent ADCs 

having a DAR of 6-8 (retention time: 8.6 minutes and 9.6 minutes respectively). These peaks 

are missing following purification, demonstrating that the 0, 2, and 4 DAR ADC species are 

not affected and that this purification process is selective in that it removes only the high 

20 (e.g., 6 - 8) DAR ADC species. 

UF/DF (Concentration and Final Buffer Exchange) 

Following purification, the purified ADC solution was subjected to ultrafiltration / 

diafiltration (UF/DF) and final buffer exchange. The filtrate was added to the UF/DF 

25 reservoir, concentrating the solution to ~ 50 mg/mL and removing 1400 g on a Pall 

Centramate Omega 30K LVl part OS030C12Pl serial number 31061058R at a 

transmembrane pressure of~ 25 psi and a peristaltic pump speed of 80 - 100 mUminute 

(approximately 1 hour to concentrate). After concentrating to~ 50 mg/mL, 10 DV of a 15 

mM pH 6.0 Histidine buffer was run. The UF/DF system was drained and subsequently 

30 flushed with 15 mM pH 6.0 Histidine buffer (2 x 20 mL). Concentration was measured at 

(127 g solution) 40.1 mg/mL. Diluted with 15 mM Histidine pH6.0 buffer to a concentration 
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of 35.1 mg/mL (141 g BDS). The BDS was filtered through 0.45 micron syringe filter, 

followed by a 0.2 micron sterile filtration. Filtrate was charged into 12 vials at 100 mg each 

and Falcon tubes (3 x 35 mL). 

The above UF/DF process may be used prior to or following the batch purification 

5 process. 

In a separate experiment, 2 grams of pre-treated Toyopearl Butyl-600M HIC resin 

(Tosoh Bioscience, Japan)/ 1 gram of mAb and further dilution with 0.05 M pH 7 K 2HP04 

phosphate buff er and stirred at ambient for 6 hours. The slurry was filtered through a coarse 

10 polypropylene filter and washed with Buffer A (2 wet cake bed volumes). The resulting 

filtrate and rinses were combined and buffer-exchanged into 0.015 M pH 6 histidine buffer 

by diafiltration to afford the purified Antibody 1-Val-Cit-MMAE referred to as Antibody 1-

vcMMAEp. In this example, the overall yield was 67% of Antibody 1-vcMMAEp. Based on 

the amount of 0-4 drug loaded species in the crude reaction mixture, the purification yield 

15 was 87%. 

20 

Example 4: Preparation of Anti-EGFR Antibody 1 / mc-MMAF ADC 

The following example describes the preparation of Anti-EGFR Antibody 1 mc­

MMAF ADC. 

Reduction of Anti-EGFR Antibody 1 

Following antibody purification, the antibody solution (151 mg/mL, 86 mL) was 

charged into a 1 L flask. The antibody solution was then diluted to a total volume of 729 mL 

by adding PBSE Buffer (600 mL; 125 mM K2HPO4 , 150 mM NaCl; 6.3 mM EDTA, pH 7.7) 

25 and 15 mM Histidine buffer (43 mL, pH 6). Protein content was 20.0 mg/ml as determined 

30 

by UV spectroscopy (A280). The solution containing Antibody 1 was heated to 37°C. A 9.67 

mM TCEP solution (0.592 mL, 2.05 equiv) was then added to the solution of Antibody 1 

under stining for 30 minutes. The reaction was subsequently cooled to ambient temperature 

over 20 minutes. 
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Conjugation of mcMMAF to Anti-EGFR Antibody 1 

Anti-EGFR Antibody 1 was subsequently conjugated to maleimidocaproyl-MMAF 

(Antibody 1-mcMMAF). Charge 10 mM mcMMAF/DMSO (38 mL, 4.72 equivalents). 

Charge DMSO (18.6 mL). Stir for 1 hour at ambient temperature. Excess mc-MMAF was 

5 quenched by the addition of 100 mM N-Acetyl cysteine (7.6 mL) and stirring for 15 minutes. 

The quenched reaction was placed in the refrigerator. 

Analysis of the Crude Antibody 1-mcMAfAF Reaction Mixture 

The reaction mixture was analyzed to determine the protein concentration. UV 

10 spectroscopy (A280) showed a protein concentration of 17 .7 mg/mL. Analysis of the resulting 

HIC trace revealed a DAR of 3.93 (Table 6). The average DAR was determined by 

summation of the 2, 4, 6 and 8 ADC product of multiplying PA% by requisite drug load) and 

dividing by 100, e.g., [(5.72 PA% x 0) + (27.27 PA% x 2) + (41.08 x 4) + (16.79 x 6) + (9.13 

X 8)] / 100 = 3.93. 

15 Table 6: HIC Trace Analysis of Antibody 1-mc-MMAF Reaction Mixture 

DAR PA% Drug Load 

0 5.72 0 

2 27.27 49.680 

4 41.08 139.360 

6 16.79 125.520 

8 9.13 70.320 

Average DAR* 3.93 

* Summation of the Drug Load Equivalents / 100 

As described in Table 6, the conjugation reaction resulted in a mixture of species of ADCs 

having a range of drug loads, i.e., DARs of 2 to 8. A small percentage of ADCs had no drug 

20 load as described in Table 6. 

UF/DF (Concentration and Final Buffer Exchange) 

The purified ADC solution was subjected to ultrafiltration /diafiltration (UF/DF) and 

final buffer exchange. Tangential flow filtration was performed on a Millipore Biomax 

25 Pellicon 3 88 cm2 membrane. The sample was concentrated to 100 mg/mL at 20 psi (TMP) 
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and 40 mL/min crossflow. The protein was subsequently diluted to a concentration of 60 

mg/mL with 15 mM Histidine buffer (pH 6) by performing 10 DVs at approximately 20 psi 

(TMP) at a rate of 40 mL/min. The resulting solution was filtered through a 0.45 µm 

Millipak 20 filter (Millipore). The protein concentration was detennined to be 59.7 mg/mL 

5 via UV spectroscopy (A280). A 58.6 mL sample of the UF/DF purified bulk mc-MMAF 

Antibody 1 solution was subsequently diluted with 15 mM Histidine buffer (pH 6.0) to a final 

volume of 100 mL. The concentration as determined by UV spectroscopy was 35.7 mg/mL. 

The protein solution was then filtered through a 0.2 µm Millipak 20 filter (Millipore) into a 

sterile 125 ml PETO bottle. The purified mc-MMAF Antibody 1 solution was frozen and 

10 stored in a -80°C cryofreezer. 

Example 5: Batch Purification of mc-MMAF ADC Using Hydrophobic Resin 

The pmified Antibody 1-mc-MMAF from Example 4 was subjected to a resin 

treatment purification screen. The screen was pe1f armed by varying the total resin charge 

15 (0.5, 1, 2, and 3 wts; the purified Antibody 1-mc-MMAF varied from 9.5 mg/mL to 34 

mg/mL), the NaCl concentration (0 N, 0.65 N, 1.3 N), and the residence time (0.5 hours, 4 

hours, and 20 hours). Table 7 provides a summary of the distribution of the various ADC 

species as a function of the resin charge, NaCl concentration, and residence time. The DAR 

values were determined by analysis of the HIC trace as desc1ibed above. The calculated yield 

20 was determined by UV spectroscopy and are summarized in Table 8. 
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Table 7: Summary of Distribution as Measured by HIC-HPLC 

Resin Resin Residenc Salt 

Load Loading eTime Concentration 

vs. vs. 6-8 (Hours) (Molarity of 

Total drug NaCl) 0 

Description Protein Load Load 

TO ON NaCl 0 0 0 0 5 

TO 0.6N NaCl 0 0 0 0.65 5.1 

TO 1.3N NaCl 0 0 0 1.3 5.1 

M30 ON NaCl 0.5 2.1 0.5 0 
0.5 wt Resin 5.2 

(j) ..... M30 ON NaCl 1 4.2 0.5 0 
1 wt Resin 5.5 

M30 ON NaCl 2 8.4 0.5 0 
2 wt Resin 6.1 

M30 ON NaCl 3 3 12.6 0.5 0 
wt Resin 6.7 

M30 0.6N NaCl 0.5 2.1 0.5 0.65 
0.5 wt Resin 5.4 

M30 0.6N NaCl 1 4.2 0.5 0.65 
1 wt Resin 5.9 

M30 0.6N NaCl 2 8.4 0.5 0.65 
2 wt Resin 6.7 

M30 O.GN 3 12.6 0.5 0.65 
NaCl 

3wt Resin 8 

M30 1.3N NaCl 0.5 2.1 0.5 1.3 
0.5 wt Resin 5.5 

M30 1.3N NaCl 1 4.2 0.5 1.3 6.2 

ME117417134v.1 

2 4 6 

Load Load Load 

28.1 43.2 17 

29.1 42.6 16.6 

29.7 42.3 16.5 

30 43.5 16.2 

31.3 44.4 15.4 

35.2 47.8 10.5 

38.2 48.9 6.2 

31.2 44.7 15.8 

34.5 47.8 11.2 

38.7 50.1 4.5 

44.4 46.5 1.1 

33.2 46 13.8 

35.8 49 9 

8 

Load DAR 

6.7 3.85 

6.6 3.81 

6.5 3.8 

5 3.71 

3.4 3.6 

0.4 3.28 

0 3.09 

2.9 3.59 

0.6 3.32 

0 3.05 

0 2.81 

1.4 3.44 

0 3.22 

Calculated 

Yield 

(28011111) 

N/A 

N/A 

N/A 

97% 

94% 

85% 

78% 

90% 

86% 

74% 

63% 

93% 

81% 

~ 
0 
N 
Q .... ..... -,... Ul 
N .... 
1.0 
1.0 

~ 
~ 
00 
N 
Q .... 
~ 
N 

~ 
0'I 
N 
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(j) 
N 

1 wt Resin 

M301.3N 

NaCl 

2wt Resin 

M30 1.3N 

NaCl 

3wt Resin 

H4 ON NaCl 

0.5 wt Resin 

H4 ON NaCl 

1 wt Resin 

H4 ON NaCl 

2 wt Resin 

H4 ON NaCl 

3 wt Resin 

H4 0.6N NaCl 

0.5 wt Resin 

H4 O.BN NaCl 

1 wt Resin 

H4 0.6N NaCl 

2wt Resin 

H4 0.6N NaCl 

3wl Resin 

H41.3N NaCl 

0.5 wt Resin 

H4 1.3N NaCl 

1 wt Resin 

H41.3N NaCl 

2wl Resin 

H41.3N NaCl 

3wt Resin 

H20 ON NaCl 

ME117417134v.l 

2 8.4 0.5 1.3 

3 12.6 0.5 1.3 

0.5 2.1 4 0 

1 4.2 4 0 

2 8.4 4 0 

3 12.6 4 0 

0.5 2.1 4 0.65 

1 4.2 4 0.65 

2 8.4 4 0.65 

3 12.6 4 0.65 

0.5 2.1 4 1.3 

1 4.2 4 1.3 

2 8.4 4 1.3 

3 12.6 4 1.3 

0.5 2.1 20 0 

7.7 42 48.1 2.2 

9.4 52.4 38.2 0 

5.3 30 44.2 16.2 

5.6 31.3 46.7 14.6 

6.4 36.6 48.9 8.1 

7.2 40.3 48.4 4 

5.6 32 45.7 14.8 

6.1 34.6 48.5 10.8 

7.3 40.8 49 2.8 

8.8 49.4 41.8 0 

5.6 33.3 46.7 13.6 

6.2 36 49.3 8.4 

7.8 44.7 47.1 0.5 

10.6 56.1 33.4 0 

5.1 29.4 44.6 16.4 

0 2.9 

0 2.58 

4.3 3.68 

1.8 3.51 

0 3.17 

0 2.98 

1.9 3.51 

0 3.28 

0 2.94 

0 2.66 

0.8 3.41 

0 3.2 

0 2.81 

0 2.46 

4.4 3.71 

68% 

55% 

1% 

90% 

84% 

72% 

92% 

86% 

70% 

59% 

88% 

80% 

64% 

48% 

100% 

~ 
0 
N 
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N ... 
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IC 
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~ 
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N 
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(j) 
w 

5 

0.5 wt Resin 

H20 ON NaCl 1 4.2 20 0 
5.4 31.4 47.1 14.3 1.8 3.51 95% 1 wt Resin 

H20 ON NaCl 2 8.4 20 0 
6.1 34.7 50 9.1 0 3.24 85% 2 wt Resin 

H2U UN NaCl 3 12.6 20 0 
7.3 40.5 48.4 3.8 0 2.97 70% 3 wt Resin 

H20 0.6N NaCl 0.5 2.1 20 0.65 
5.5 28.9 47.2 16.3 2.1 3.61 91% 0.5 wt Resin 

H20 0.6N NaCl 1 4.2 20 0.65 
5.9 33.9 49.7 10.5 0 3.3 83% 1 wt Resin 

H20 0.6N NaCl 2 8.4 20 0.65 
7.2 39.7 50.6 2.5 0 2.97 71% 2wt Resin 

H20 0.6N NaCl 3 12.6 20 0.65 
9.2 49 41.8 0 0 2.65 58% 3wt Resin 

H20 1 .3N NaCl 0.5 2.1 20 1.3 
7.1 45.9 37.8 9.1 0 2.98 90% 0.5 wt Resin 

H20 1.3N NaCl 1 4.2 20 1.3 
6.2 35 50 8.8 0 3.23 77% 1 wt Resin 

H20 1.3N NaCl 2 8.4 20 1.3 
7.8 43.8 48.4 0 0 2.81 67% 2wt Resin 

H20 1.3N NaCl 3 12.6 20 1.3 
10.8 56.9 32.3 0 0 2.43 47% 3wt Resin 

Bold font in Table 7 indicates conditions that removed 6-loaded species < 3 PA% (peak area%); the 8-loaded species were undetectable under 

these experimental conditions. "TO" refers to a residence time of O minutes (i.e. control experiment with no resin); "M30" refers to a residence 

time of 0.5 hours; "H4" refers to a residence time of 4 hours; "H20" refers to a residence time of 20 hours. 
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Table 8: UV Antibody 1-mc-MMAF Concentration Results as a Function of the Resin 
Treatment Purification Screen 

0.5 Hours Residence 0.5 Hours Residence Protein Recovery of 0 Protein Protein 
Time Time NNaCI Recovery of 0.6 Recovery of 

NNaCI 1.3 N NaCl 
Resin Loading Resin Loading (Dry 

(Dry Weight Basis) Weight Basis) vs 6-8 
vs. Protein Load Load 

0 [0] 100% 99% 98% 
0.5 [2.1] 97% 90% 93% 

1 [4.2] 94% 86% 81% 
2 [8.4] 85% 74% 68% 
3 [12.6] 78% 63% 55% 

4 Hours Residence 4 Hours Residence 
Time Time 

Resin Loading Resin Loading (Dry 
(Dry Weight Basis) Weight Basis) vs 6-8 

vs. Protein Load Load 
0 0 100% 99% 98% 

0.5 2.1 101% 92% 88% 
1 4.2 90% 86% 80% 
2 8.4 84% 70% 64% 
3 12.6 72% 59% 48% 

20 Hours Hour 20 Hours Hour 
Residence Time Residence Time 
Resin Loading Resin Loading (Dry 

(Dry Weight Basis) Weight Basis) vs 6-8 
vs. Protein Load Load 

0 0 100% 99% 98% 
0.5 2.1 100% 91% 90% 

1 4.2 95% 83% 77% 
2 8.4 85% 71% 67% 
3 12.6 70% 58% 47% 

In sum, the resin titration screens describes in Tables 7 and 8 were performed to 

detennine the impact of the resin load, NaCl concentration, and residence time on the 

purification process (DAR, protein concentration) obtained from the UF/DF purified 

10 Antibody 1-mc-MMAF ADC from Example 4 .. The calculated amount of resin as shown in 

Table 7, depends on the drug load species to be removed from the crude distribution. A 

series of reaction conditions using Antibody 1-mcMMAF from Example 4 were tested as 

described below (referred to in Tables 7 and 8). Buffer A contains the following: 4.35g 

K2HPO4 ; 58.5g NaCl; 495 mL water (WFI); pH adjusted to 7.0 with 5 mL IN HCI. 

15 
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Reaction 1: 0 N NaCl; No Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a 4 mL vial 

2) Charge 0 mg Bu-HIC Resin 

3) Shake 

4) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50x). 

5) Assay for UV protein concentration and perform HIC analysis. 

Reaction 2: 0 N NaCl; 0.5 }Vt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a 4 mL vial 

2) Charge 17.5 mg Bu-HIC Resin 

3) Shake 

4) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50x). 

5) Assay for UV protein concentration and perform HIC analysis. 

Reaction 3: 0 N NaCl; 1 wt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a 4 mL vial 

2) Charge 350 mg Bu-HIC Resin 

3) Shake 

4) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50x). 

5) Assay for UV protein concentration and perform HIC analysis. 

Reaction 4: 0 N NaCl; 2 -wt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a 4 mL vial 

2) Charge 70 mg Bu-HIC Resin 

3) Shake 
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4) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50x). 

5) Assay for UV protein concentration and perform HIC analysis. 

Reaction 5: 0 N NaCl; 3 wt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a4 mL vial 

2) Charge 105 mg Bu-HIC Resin 

3) Shake 

4) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50x). 

5) Assay for UV protein concentration and perform HIC analysis. 

Reaction 6: 0.65 N NaCl; No Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a 4 mL vial 

2) Charge 0.195 mL of a 4 N NaCl/ 0.05 M K2HPO4 pH 7 buffer (Buffer A'). 

3) Charge O mg Bu-HIC Resin 

4) Shake 

5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buff er (Buffer A) to afford a l/50X). 

6) Assay for UV protein concentration and perform HIC analysis. 

Reaction 7: 0.65 N NaCl; 0.5 wt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a 4 mL vial 

2) Charge 0.195 mL of a 4 N NaCl/ 0.05 M K2HPO4 pH 7 buffer (Buffer A'). 

3) Charge 17.5 mg Bu-HIC Resin 

4) Shake 
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5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50X). 

6) Assay for UV protein concentration and perform HIC analysis. 

Reaction 8: 0.65 N NaCl; 1 wt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a4 mL vial 

2) Charge 0.195 mL of a 4 N NaCl/ 0.05 M K2HPO4 pH 7 buffer (Buffer A'). 

3) Charge 35 mg Bu-HIC Resin 

4) Shake 

5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50X). 

6) Assay for UV protein concentration and perform HIC analysis. 

Reaction 9: 0.65 N NaCl; 2 wt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a4 mL vial 

2) Charge 0.195 mL of a 4 N NaCl/ 0.05 M K2HPO4 pH 7 buffer (Buffer A'). 

3) Charge 70 mg Bu-HIC Resin 

4) Shake 

5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50X). 

6) Assay for UV protein concentration and perform HIC analysis. 

Reaction 10: 0.65 N NaCl; 3 wt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a 4 mL vial 

2) Charge 0.195 mL of a 4 N NaCl/ 0.05 M K2HPO4 pH 7 buffer (B1{ffer A'). 

3) Charge 105 mg Bu-HIC Resin 

4) Shake 
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5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50X). 

6) Assay for UV protein concentration and perform HIC analysis. 

Reaction 11: 1.3 N NaCl; No Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a4 mL vial 

2) Charge 0.48 mL of a 4 N NaCl/0.05 M K2HPO4 pH 7 Buffer (Buffer A'). 

3) Charge O mg Bu-HIC Resin 

4) Shake 

5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50X). 

6) Assay for UV protein concentration and perform HIC analysis. 

Reaction 12: 1.3N NaCl; 0.5 ivt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a4 mL vial 

2) Charge 0.48 mL of a 4 N NaCl/0.05 M K2HPO4 pH 7 Buffer (Buffer A'). 

3) Charge 17 .5 mg Bu-HIC Resin 

4) Shake 

5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50X). 

6) Assay for UV protein concentration and perform HIC analysis. 

Reaction 13: 1.3N NaCl; 1 wt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a 4 mL vial 

2) Charge 0.48 mL of a 4 N NaCl/0.05 M K2HPO4 pH 7 Buffer (Buffer A'). 

3) Charge 35 mg Bu-HIC Resin 

4) Shake 
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5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50X). 

6) Assay for UV protein concentration and perform HIC analysis. 

Reaction 14: 1.3N NaCl; 2 wt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a4 mL vial 

2) Charge 0.48 mL of a 4 N NaCl/0.05 M K2HPO4 pH 7 Buffer (Buffer A'). 

3) Charge 70 mg Bu-HIC Resin 

4) Shake 

5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50X). 

6) Assay for UV protein concentration and perform HIC analysis. 

Reaction 15: 1.3N NaCl; 3 wt Resin: 

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a4 mL vial 

2) Charge 0.48 mL of a 4 N NaCl/0.05 M K2HPO4 pH 7 Buffer (Buffer A'). 

3) Charge 105 mg Bu-HIC Resin 

4) Shake 

5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 µL through syringe 

filter, dilute 20 µL of this supernatant sample with 2N NaCl/ 0.05 M K2HPO4 pH 7 

buffer (Buffer A) to afford a l/50X). 

6) Assay for UV protein concentration and perform HIC analysis. 

Resin Preparation and Calculations: 

Karl Fischer (KF) titration of resins: 

Butyl = 72 wt% water (28% potency). Note all charges of resin are based on a dry 

weight basis. 

A sample calculation of dry weight resin charge: 35 mg resin charge/0.28 dry weight 

potency= 125 mg of wet resin charge. 
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Generally, the potency of resin was calculated by 100% - w/w% of water from Karl Fisher 

analysis. 

Example 6: Purification of ADC Mixtures Having Average DARs of 2.7, 4 and 5.5 

The following example describes batch pmification of several different ADC mixtures 

complising either Antibody 1-vc-MMAE or Antibody 1-mc-MMAF having either an average 

DAR of 2.7 or a more heavily loaded average DAR of 5.5. Additionally, an ADC mixture 

complising Antibody 1-vcMMAE with an average DAR of 4 is also desc1ibed. More 

specifically, a screen was performed to determine the impact of the resin weight, NaCl 

10 concentration, on the purification process (DAR, protein concentration) of two differentially 

loaded ADCs (antibody 1-vc-MMAE and antibody 1-mc-MMAF) with varying amounts of 6 

and 8 loaded species as inputs in the purification process. A series of reaction conditions 

were tested as described below. 

The five crude ADC mixtures (1-5) that were used in Example 6 were prepared as 

15 described below. Four crude ADC mixtures (1) Antibody 1-vcMMAE DAR 2.7 (avg), (2) 

Antibody 1-mcMMAF DAR 2.7 (avg), (3) Antibody 1-vcMMAE DAR 5.5 (avg), and (4) 

Antibody 1-mcMMAF DAR 5.5 (avg) were prepared in accordance with the methods 

described in Example 1 and Figure 1 where the reduction of antibody 1 was achieved using 

TCEP (1.3 or 2.65 molar equivalents) and conjugation was achieved using and of either mc-

20 MMAF or vcMMAE (3 or 6 equivalents) resulting in the preparation of antibody-1-

vcMMAE DAR 2.7 (avg) and 5.5 (avg) ADC mixtures and antibody-1-mcMMAF DAR 2.7 

(avg) and 5.5 (avg) ADC mixtures. Additionally, a fifth crude ADC mixture (5) Antibody 1-

vcMMAE DAR 4 (avg) prepared in accordance of Example 1. 

The screening procedure was perf01med according to the following protocol. First, a 

25 respective amount of wet Bu-HIC Resin (representatively prepared as described in Example 2 

in the Materials and Method Section) was weighed into a 4 mL vial. The amount of resin 

30 

was based on a few calculations. First, the amount of dry resin needed was based on the mass 

amount of 6 and 8 loaded species. The mass amount was calculated based on the crude ADC 

starting material solution as follows: 
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Mass amount of species to remove: 

L(6 load+ 8 load), mg= 20 mg of crnde ADC (1-5) x (L(6 load pa%+ 8 load 

pa%))/100 

For example for Vial 13: 

5 L(6 load+ 8 load), mg= 20 mg of mAb x (10.7/100) = 2.14 mg L(6 load+ 8 load) 

10 

Next, the total mass amount of 6 load and 8 load was multiplied by the target weight of resin. 

For example for Vial 13: 

5 weights of resin= 5 x 2.14 mg L(6 load+ 8 load) = 10.7 mg dry resin 

7.5 weights of resin= 7.5 x 2.14 mg L(6 load+ 8 load)= 16.1 mg dry resin 

10 weights of resin = 10 x 2.14 mg L( 6 load + 8 load) = 21.4 mg dry resin 

Lastly, the resin was corrected for water, sodium chloride, and K 2HP04 content. The 

inorganic salt correction was made because the resin was previously isolated by filtration and 

washed with 1.95M NaCV0.05M K 2HP04 solution. ( The Bu-HIC resin was filtered and 

15 washed multiple times with 1.95M NaCl/0.05M K2HPO4 solution. The moisture content of 

the resin was determined by KF (Karl Fisher moisture titration) analysis at 59.0 w/w%. The 

w/w % concentration of the wash components (10.6 w/w% NaCl, 0.8w/w % K2HPO4, 88.6% 

Water) was then used to estimate the masses of NaCl and K2HPO4 in the wet resin (51.8g wet 

resin, 30.6g water, 3.6g NaCl, and 0.3g K2HPO4 ) which were then subtracted to calculate the 

20 dry resin amount (17.3g).) 

For example for Vial 13 at 5 weights of dry resin: 

10.7 mg dry resin/ (0.334 mg dry resin/ mg wet resin) = 32.0 mg wet resin 

Following the addition of the Bu-HIC resin, the crnde ADC mixtures (1-5) (1.1 - 1.2 

mL, 20 mg) was charged into a 4 mL vial. The volume of crude ADC solution was adjusted 

25 to target 20mg of total protein. 

Next, a range of sodium chloride solutions was prepared. 0.55 - 0.6 mL, 

(approximately ½ the volume of ADC solution), of the respective molarity of sodium 

chloride solution/50mM K2PO4/pH 7 was charged into various vials. The initial 

concentration of NaCl solutions were OM, 1.95 M, 3.9 M, and 5.85 Mat constant 

30 concentration of 50mM K2HPO4 at pH 7. After addition to the ADC solutions, the NaCl 

concentration was reduced to 0, 0.65, 1.3 and 1.95 M NaCl on account of the dilution. The 
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vial contents (ADC of DAR 2.5 or 5.5 + salt solution at various concentrations) were then 

shaken overnight (approximately 20 hrs) 

Following stirring overnight (>20 hours), a supernatant sample was taken (remove 0.6 

mL through s ytinge filter, dilute 7 5 µL of this supernatant sample with 924 µL 1. 95N Na Cl / 

5 0.05 M K2HPO4 pH 7 buffer). Subsequent HPLC-HIC analysis was pe1formed to determine 

the PA% of each loaded species, as well as protein recovery. The results of the study are 

shown below in Tables 9 and 10. 

10 

15 Table 9: Summary of Distribution as Measured by HIC-HPLC ofvc-MMAE1 
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13 10.7 0 5 16.4 51.6 30.9 1.0 0.0 2.35 106 

14 10.7 0 7.5 16.9 53.5 29.2 0.4 0.0 2.28 102 

15 10.7 0 10 17.8 55.7 26.2 0.2 0.0 2.20 97 

16 10.7 0.65 5 16.9 52.5 29.5 1.0 0.0 2.32 104 

17 10.7 0.65 7.5 18.0 55.0 26.8 0.2 0.0 2.20 97 

18 10.7 0.65 10 18.8 57.8 22.6 0.3 0.4 2.13 93 

1 Odd species were not included 
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19 10.7 1.3 5 17.5 52.9 27.9 0.6 1.0 2.30 100 

20 10.7 1.3 7.5 20.2 55.2 23.3 0.6 0.7 2.13 86 

21 10.7 1.3 10 20.0 57.9 21.2 0.4 0.5 2.08 88 

22 10.7 1.95 5 25.2 52.2 18.6 1.5 2.5 2.08 69 

23 10.7 1.95 7.5 19.2 55.1 24.8 0.3 0.6 2.17 92 

24 10.7 1.95 10 21.9 58.2 18.8 0.5 0.5 2.00 77 

37 60.2 0 5 1.4 26.8 70.5 1.3 0.0 3.41 39 

38 60.2 0 7.5 2.9 52.2 41.2 1.2 2.4 2.94 21 

39 60.2 0 10 6.1 89.0 4.9 0.0 0.0 2.00 10 

40 60.2 0.65 5 2.0 30.7 65.8 0.8 0.7 3.30 31 

41 60.2 0.65 7.5 6.9 87.7 5.4 0.0 0.0 1.98 9 

42 60.2 0.65 10 21.8 78.2 0.0 0.0 0.0 1.47 3 

43 60.2 1.3 5 7.5 89.7 1.0 1.8 0.0 2.60 21 

44 60.2 1.3 7.5 44.3 55.7 0.0 0.0 0.0 1.09 1 

45 60.2 1.3 10 100.0 0.0 0.0 0.0 0.0 0.00 0 

46 60.2 1.95 5 1.9 28.3 68.4 0.7 0.7 3.37 20 

47 60.2 1.95 7.5 100.0 0.0 0.0 0.0 0.0 0.00 0 

48 60.2 1.95 10 0.00 0.00 0.00 0.00 0.00 0.00 0 

49 25.9 0 5 7.0 44.4 47.0 1.6 0.0 2.91 88 

50 25.9 0 7.5 8.1 50.6 41.3 0.0 0.0 2.68 75 

51 25.9 0 10 9.3 58.2 32.5 0.0 0.0 2.49 66 

52 25.9 0.65 5 7.5 46.2 45.9 0.3 0.0 2.81 82 

53 25.9 0.65 7.5 8.9 53.8 37.3 0.0 0.0 2.59 69 
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54 25.9 0.65 10 11.4 66.6 22.0 0.0 0.0 2.24 55 

55 25.9 1.3 5 8.1 47.0 44.3 0.5 0.0 2.76 76 

56 25.9 1.3 7.5 9.9 54.5 35.6 0.0 0.0 2.53 63 

57 25.9 1.3 10 14.3 68.8 16.9 0.0 0.0 2.07 43 

58 25.9 1.95 5 8.3 46.9 43.9 0.8 0.0 2.77 74 

59 25.9 1.95 7.5 10.2 55.1 34.7 0.0 0.0 2.50 58 

60 25.9 1.95 10 14.2 72.1 13.7 0.0 0.0 2.02 40 

* Protein recovery was calculated using UV by HPLC at 280 nm. 

Table 10: Summary of Distribution as Measured by HIC-HPLC of mc-MMAF2 
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1 9.4 0 5 17.8 37.2 31.3 6.7 0.9 2.64 97 

2 9.4 0 7.5 17.8 37.8 31.6 6.0 0.6 2.61 97 

3 9.4 0 10 18.1 38.3 31.4 5.4 0.2 2.55 95 
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4 9.4 0.65 5 18.1 39.2 32.4 5.1 0.2 2.55 97 

5 9.4 0.65 7.5 18.5 39.8 32.2 3.6 0.4 2.49 95 

6 9.4 0.65 10 18.6 40.0 32.2 3.0 0.5 2.47 95 

7 9.4 1.3 5 19.4 42.3 33.9 4.5 0.3 2.50 95 

8 9.4 1.3 7.5 19.7 42.3 30.3 2.6 0.3 2.37 90 

9 9.4 1.3 10 20.5 45.3 28.9 1.8 0.2 2.31 86 

10 9.4 1.95 5 19.0 40.8 31.6 3.8 0.2 2.45 95 

11 9.4 1.95 7.5 19.9 42.7 30.8 1.9 0.1 2.33 89 

12 9.4 1.95 10 21.2 45.2 28.1 1.2 0.1 2.21 82 

25 56.8 0 5 1.7 9.6 36.3 29.3 14.1 4.93 84 

26 56.8 0 7.5 0.8 10.8 41.8 27.4 9.5 4.69 72 

27 56.8 0 10 0.8 11.9 46.1 26.9 4.4 4.45 61 

28 56.8 0.65 5 0.9 12.0 45.4 25.3 4.7 4.43 67 

29 56.8 0.65 7.5 1.0 16.5 59.4 12.6 0.5 3.89 45 

30 56.8 0.65 10 1.6 20.1 64.1 5.3 0.0 3.59 35 

31 56.8 1.3 5 1.0 15.4 54.5 16.7 2.2 4.08 51 

32 56.8 1.3 7.5 1.6 22.8 64.7 2.9 0.0 3.48 30 

33 56.8 1.3 10 3.2 36.2 51.8 0.0 0.0 3.01 18 

34 56.8 1.95 5 1.5 18.9 57.0 9.5 3.6 3.88 38 

35 56.8 1.95 7.5 3.0 33.1 57.2 0.0 0.0 3.11 18 

36 56.8 1.95 10 7.9 58.1 22.6 0.0 0.0 2.29 7 

* Protein re~overy was calculated using UV by HPLC at 280 nm. 2 Odd species were not included. 
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In sum, the resin titration screen described in Example 6, Tables 9 and 10 was 

performed to determine the impact of the resin load and NaCl concentration on the 

pmification process (DAR, protein concentration) obtained from the crnde Antibody-1-

5 mcMMAF and Antibody-1-vcMMAE ADC mixtures (1) - (5) possessing a DAR (avg) range 

of 2.7 to 5.5. The calculated amount of resin as shown in Tables 9 and 10, depends on the 

drug load species to be removed from the crude distribution. For example, a resin weight of 

approximately 5 to 10 times that of the 6 and 8 drug load species was proven to be effective 

for removing these species from the crude reaction mixture. 

10 

15 Example 7: Batch and Flow Through Purification of Antibody 1-vc-MMAE 

Batch Purification Method 

Generation of a crude distribution of an ADC, i.e., Antibody 1-vc-MMAE, was 

performed in accordance with the methods described in Example 1. 

20 The reaction mixture was then treated with Bu-HIC resin that was previously washed 

with 50 mM potassium phosphate, 2 M NaCl, and buffer at a pH of 6.8. The resin/ reaction 

mixture was subsequently stin-ed, and monitored by analytical hydrophobic interaction 

chromatography for removal of drug conjugate products (according to the methods described 

in the previous examples). Results of this additional experiment describing batch purification 

25 of Antibody 1-vc-MMAE are described in Table 11. Retention time referred to in Table 11 is 

the time for which the compound takes to elute off of the analytical HPLC analysis. 

30 
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Table 11: Peak Area % Results (PA%) of the Reaction Mixture Before (Labeled "Reaction" 

Below) and After Purification (Labeled "Purified" Below) 

HIC pa% results@ 280nm 
Retention time 

(min) DAR Reaction Purified 

6.4 0 5.15 6.54 

7.2 1 0.36 1.46 

8.4 2 27.26 33.37 

10.2 4 40.74 50.54 

11.3 5 6.03 5.86 

11.8 6 11.45 1.67 

12.2 7 1.67 0.55 

12.4 7 2.00 

12.7 8 5.32 
DAR(avg) = 

3.9 3.1 

E4/E2 = 1.5 1.5 

I: (>E6), pa% 280nm = 20.4 2.2 

As described in Table 11, batch purification of Antibody-1-vc-MMAE resulted in a 

lower average DAR relative to the initial reaction mixture. 

Flow Through Purification Method 

Alternatively, the purification of Antibody 1-vc-MMAE may be performed using a 

flow through purification mode. 

Flow through purification was generally performed according to the following 

method: A two liter batch of Tosoh Bioscience Butyl 600 M resin was made. Resin was 

filtered into a 2 L sintered funnel (note the funnel had been previously washed with IP A and 

15 dried). Filtered resin was washed with 2 x 2 L of 50 mM potassium phosphate, 2 M NaCl 

phosphate buffer at pH 6.8. The resin potency was determined to be 27% by Karl Fisher 

moisture analysis (analysis showed the presence of 73 w/w% water; note in this example the 

modest amount of inorganic residue (NaCl and K2HPO4) was not used in calculating the 

potency of the resin). 
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Reduction/ conjugation methods described in Example 1 were used, starting with 

134.9 g of Antibody 1. One change relative to the protocol described in Example 1 was that 

2.15 equiv TCEP was used (which resulted in a slightly higher average DAR). The process 

resulted in 6-8 load species that were 33.8 pa%. Thus 45.6 g of 6-8 load species was present 

5 in the crude reaction mixture. 

Using a 5x loading of hydrophobic resin, 228 .5 g dry weight hydrophobic resin was 

required (i.e. 45.6 g of 6-8 load species multiplied by 5 = 228.5 g of potency adjusted resin). 

At a resin potency of 27% (note: potency of resin is calculated by 100% - w/w% of water 

from Karl Fisher analysis), 856 g wet weight resin equivalent to 228.5 grams of potency 

10 adjusted resin (i.e. calculation: 228.5 grams of potency adjusted resin/ (27 grams dry-weight 

resin/100 grams wet resin))= 856 g wet resin required) was loaded into a stainless steel 

column that was 4 inches x 7 inches. The crude reaction mixture was then pumped from a 

sterile 20 L carboy over the resin bed through a pressure sensor and a peristaltic pump using 

size 35 Pharmed tubing and into a second 20 L sterile carboy at 185 ml/min. The collected 

15 filtrate was then pumped across the resin bed again, collecting the desired ADC mixture 

containing the lower DAR species in the final filtrate. The flow through process used was a 

double pass process. 

The resin bed was then washed numerous times to remove residual unbound lower 

DAR species while leaving the high DAR species (drug loads 6-8) bound to the resin. 

20 Specifically, first, the resin bed was washed with 1200 mL 1 N NaCl (95 mS) prepared by 

diluting 600 ml of the 50 mM potassium phosphate, 2 M NaCl to 1200ml with WFI. The 

resin bed was then washed with 1200 ml 0.75 N NaCl (71 mS) prepared by diluting 450 ml of 

the 50 mM potassium phosphate, 2 M NaCl to 1200 mL with WFI. A third wash was 

performed using 1200 mL 0.5 N NaCl (50 mS) prepared by diluting 300 ml of the 50 mM 

25 potassium phosphate, 2 M NaCl with 900 ml WFI. A fourth wash was performed using 1200 

mL 0.25 N NaCl (26 mS) prepared by diluting 150 ml of the 50 mM potassium phosphate, 2 

M NaCl to 1200 ml with WFI. The filtrate from resin washes was largely collected and 

combined with the final filtrate from the above flow through process, affording the bulk (i.e., 

final filtrate+ washes). 

30 Notably, the washing of the resin bed is optional, as purified ADCs having a DAR of 

2-4 were obtained in the final filtrate from the initial multi-pass procedure described above. 
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The first wash provided about 10% recovery from the wash, while the subsequent washes 

resulted in about 1-2% recovery. 

The bulk was concentrated by tangential flow filtration (TFF) to approximately 1200 

g of concentrated ADC solution and then exchanged with 10 diavolumes of 15 mM Histidine 

5 buffer at pH 6 to yield the desired DARO -4 species of Antibody 1-vc-MMAE at a final 

protein concentration of 35 mg/mL (isolated 81 grams, 66% yield, 91 % recovery vs DAR 0-

4 ). Thus, the flow through purification method was successful at separating DAR species, 

i.e., high load species of 6-8, away from the lower DAR species (described in more detail 

below in Table 12). 

10 A comparison of the batch purification mode to the flow through purification mode 

(Table 12) was performed. In both cases, the loading of resin vs. protein was 5 weights of 

resin vs. the mass of the high load DAR 6-8 species of Antibody 1-vc-MMAE. Although 

there was a slight variance of the relative amount of the individual species (due to the slightly 

higher equivalents of TCEP used in the flow through experiment example), the effectiveness 

15 of removing the higher DAR species of both methods was comparable. The material referred 

to in Table 12 in the "Flow Through Method" column includes the combined filtrate from the 

flow through method and the material from the washes (referred to collectively as "bulk"). 

20 

Table 12. Comparison of Batch vs Flow-Through Methods 

HIC PA% results @ 280 nm 
Purified 

Retention time, Purified (Flow Through 

(min) DAR (Batch) Method) 

4.3 0 10.7 7.9 

5.9 2 46.2 41.6 
7.5 4 41.7 47.0 

8.8 6 1.4 3.5 
9.9 8 Not detected Not detected 

DAR= 2.7 2.9 

In conclusion, both the batch and flow through pmification methods were used to 

enrich for ADCs having DARs of 2-4. Both purification methods relied on the ratio of 

protein (ADC) weight (coupled with fraction of high drug load species) to the load of resin 
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used, where a hydrophobic resin weight which is 5 to 6 times the weight of the drug loaded 

species of 6-8 (6 or more) in the ADC mixture resulted in substantially reduced levels of 

ADCs having a DAR of 6-8. As described in Table 12, both processes resulted in 

compositions comprising at least 95% ADCs having a DAR of 4 or less or compositions 

5 comprising ADCs with less than 4% of the drug loaded species or 6 or more. 

It is understood that the examples and embodiments described herein are for 

illustrative purposes only and that vaiious modifications or changes in light thereof will be 

suggested to persons skilled in the art and are to be included within the spirit and purview of 

10 the appended claims. All publications, patents, and patent applications cited herein are 

hereby incorporated by reference in their entirety for all purposes. 
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What is claimed is: 

1. A method of obtaining a composition comprising Antibody Drug Conjugates (ADCs), 

said method comprising 

5 contacting an ADC mixture comprising a drug loaded species of 4 or less and a drug 

loaded species of 6 or more with a hydrophobic resin, wherein the amount of hydrophobic 

resin contacted with the ADC mixture is sufficient to allow binding of the drug loaded 

species of 6 or more to the resin but does not allow significant binding of the drug loaded 

species of 4 or less; and 

10 removing the hydrophobic resin from the ADC mixture, such that the composition 

comp1ising ADCs is obtained, 

wherein the composition comprises less than 15% of the drng loaded species of 6 or 

more, and 

wherein the ADC comprises an antibody conjugated to an auristatin. 

15 

2. The method of claim 1, wherein the composition comprises less than 10% of the drug 

loaded species of 6 or more. 

3. The method of claim 1, wherein the composition comprises 5% or less of the drng 

20 loaded species of 6 or more. 

4. The method of any one of claims 1-3, wherein the hydrophobic resin weight is 3 to 12 

times the weight of the drng loaded species of 6 or more in the ADC mixture. 

25 5. The method of any one of claims 1-3, wherein the hydrophobic resin weight is 4 to 8 

times the weight of the drng loaded species of 6 or more in the ADC mixture. 

6. The method of any one of claims 1-3, wherein the hydrophobic resin weight is 5 to 10 

times the weight of the drng loaded species of 6 or more in the ADC mixture. 

30 
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7. The method of any one of claims 1-3, wherein the hydrophobic resin weight is 6 to 12 

times the weight of the drng loaded species of 6 or more in the ADC mixture, and wherein 

the ADC mixture comprises between Oto 1 N NaCl, or an equivalent ionic strength thereof. 

8. The method of claim 4, wherein the hydrophobic resin weight is 3 to 6 times the 

weight of the drug loaded species of 6 or more in the ADC mixture, and wherein the ADC 

mixture comprises between 1 to 2N NaCl, or an equivalent ionic strength thereof. 

9. The method of any one of claims 1-3, wherein the hydrophobic resin weight is 3 to 7 

10 times the weight of the drng loaded species of 6 or more in the ADC mixture, and wherein 

the auristatin is monomethylauristatin E (MMAE). 

10. The method of any one of claims 1-3, wherein the hydrophobic resin weight is 5 to 10 

times the weight of the drng loaded species of 6 or more in the ADC mixture, and wherein 

15 the auristatin is monomethylauristatin F (MMAF). 

20 

11. The method of any one of claims 1-3, wherein the hydrophobic resin weight is 3 to 7 

times the weight of the drug loaded species of 6 or more in the ADC mixture, and wherein 

the auristatin is monomethylauristatin E (MMAE). 

12. A method of producing a composition comprising ADCs with an average Drug-to­

Antibody Ratio (DAR) of 4.5 or less and comprising less than 15% undesired ADCs, said 

method comprising 

contacting an ADC mixture with a hydrophobic resin, wherein the amount of 

25 hydrophobic resin contacted with the ADC mixture is sufficient to allow binding of the 

undesired ADCs; and 

30 

removing the hydrophobic resin from the ADC mixture, such that the composition 

with an average DAR of 4.5 or less and comprising less than 15% undesired ADCs is 

produced, 

wherein the ADC comprises an antibody conjugated to an auristatin. 
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13. The method of claim 12, wherein the composition with an average DAR of 4.5 or less 

comprises less than 10% undesired ADCs. 

14. The method of claim 13, wherein the undesired ADCs are 6 and 8 drug loaded 

5 species. 

10 

15 

15. The method of any one of claims 12-14, wherein the amount of hydrophobic resin 

added to the ADC mixture is a resin weight which is 3 to 12 times the weight of the undesired 

ADCs in the ADC mixture. 

16. The method of any one of claims 12-14, wherein the amount of hydrophobic resin 

added to the ADC mixture is a resin weight which is 4 to 8 times the weight of the drug 

loaded species of 6 or more in the ADC mixture. 

17. The method of any one of claims 12-14, wherein the amount of hydrophobic resin 

added to the ADC mixture is a resin weight which is 5 to 7 times the weight of the drug 

loaded species of 6 or more in the ADC mixture. 

18. The method of any one of claims 12-14, wherein the hydrophobic resin weight is 6 to 

20 12 times the weight of the drug loaded species of 6 or more in the ADC mixture and wherein 

the ADC mixture comp1ises between Oto 1 N NaCl, or an equivalent ionic strength thereof. 

19. The method of any one of claims 12-14, wherein the hydrophobic resin weight is 3 to 

6 times the weight of the drug loaded species of 6 or more in the ADC mixture and wherein 

25 the ADC mixture comprises between 1 to 2 N NaCl, or an equivalent ionic strength thereof. 

30 

20. The method of any one of claims 12-14, wherein the hydrophobic resin weight is 3 to 

7 times the weight of the drug loaded species of 6 or more in the ADC mixture, and wherein 

the auristatin is monomethylauristatin E (MMAE). 
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21. The method of any one of claims 12-14, wherein the hydrophobic resin weight is 5 to 

10 times the weight of the drng loaded species of 6 or more in the ADC mixture, and wherein 

the auristatin is monomethylauristatin F (MMAF). 

22. The method of any one of claims 12-14, wherein the hydrophobic resin weight is 3 to 

7 times the weight of the drug loaded species of 6 or more in the ADC mixture, and wherein 

the auristatin is monomethylauristatin E (MMAE). 

23. The method of any one of claims 13-23, wherein the composition has an average 

10 DAR of 4 or less. 

24. The method of any one of claims 13-23, wherein the composition has an average 

DAR of 3.5 or less. 

15 25. The method of any one of claims 13-23, wherein the composition has an average 

DAR of 3 or less. 

26. The method of any one of claims 13-23, wherein the composition has an average 

DAR of 2.5 or less. 

20 

27. The method of any one of claims 1-26, wherein the ADC mixture was obtained 

following an ultrafiltration /diafiltration process. 

28. The method of any one of claims 1-27, wherein the hydrophobic resin is a butyl 

25 hydrophobic resin. 

29. The method of any one of claims 1-28, which is a batch process, a circulation process 

or a flow through process. 

30 30. The method of any one of claims 1-29, wherein the ADC comprises an anti-Epidermal 

Growth Factor Receptor (EGFR) antibody. 
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31. The method of claim 30, wherein the anti-EGFR antibody comprises a light chain 

variable region comprising a Complementarity Determining Region 1 (CDRl), CDR2, and 

CDR3 domain comp1ising the amino acid sequence as set forth in SEQ ID NO: 7, SEQ ID 

5 NO: 8, and SEQ ID NO: 9, respectively, and comprises a heavy chain variable region 

comprising a CDRl, CDR2, and CDR3 domain comprising the amino acid sequence as set 

forth in SEQ ID NO: 2, SEQ ID NO: 3, and SEQ ID NO: 4. 

32. The method of claim 30, wherein the anti-EGFR antibody comprises a light chain 

10 variable region comprising the amino acid sequence set forth in SEQ ID NO: 6 and a heavy 

chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 1. 

33. The method of any one of claims 1-32, wherein the auristatin is either 

monomethylauristatin E (MMAE) or monomethylauristatin F (MMAF). 

15 

34. The method of claim 33, wherein the MMAE is conjugated to the antibody via a 

valine-citrulline (vc) linker. 

35. The method of claim 33, wherein the MMAF is conjugated to the antibody via a 

20 malemidocaproyl (me) linker. 

36. A composition obtained through any one of the methods of claims 1-35. 

37. A method of treating cancer in a subject comprising administering the composition of 

25 claim 36 to the subject such that cancer is treated. 

30 

38. A composition comprising ADCs, wherein 70% of ADCs present have a drng loaded 

species of 4 or less, and wherein the ADC comprises an anti-EGFR antibody and an 

auristatin. 
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39. The composition of claim 38, wherein 75% of ADCs present have a dmg loaded 

species of 4 or less. 

40. The composition of claim 38, wherein 80% of ADCs present have a drng loaded 

5 species of 4 or less. 

10 

15 

41. The composition of claim 38, wherein 85% of ADCs present have a dmg loaded 

species of 4 or less. 

42. The composition of claim 38, wherein 90% of ADCs present have a drng loaded 

species of 4 or less. 

43. The composition of claim 38, wherein 95% of ADCs present have a dmg loaded 

species of 4 or less. 

44. The composition of any one of claims 38-43, wherein the anti-EGFR antibody 

comprises a light chain variable region comprising a Complementarity Determining Region I 

(CDRl), CDR2, and CDR3 domain comprising the amino acid sequence as set forth in SEQ 

ID NO: 7, SEQ ID NO: 8, and SEQ ID NO: 9, respectively, and comprises a heavy chain 

20 variable region comprising a CDRl, CDR2, and CDR3 domain comprising the amino acid 

sequence as set forth in SEQ ID NO: 2, SEQ ID NO: 3, and SEQ ID NO: 4. 

45. The composition of any one of claims 38-43, wherein the anti-EGFR antibody 

comprises a light chain vaiiable region comprising the amino acid sequence set forth in SEQ 

25 ID NO: 6 and a heavy chain variable region comprising the amino acid sequence set forth in 

SEQ ID NO: 1. 

30 

46. The composition of any one of claims 38-45, wherein the auristatin is either 

monomethylamistatin E (MMAE) or monomethylauristatin F (MMAF). 
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47. The composition of claim 46, wherein the MMAE is conjugated to the antibody via a 

valine-citrulline ( vc) linker.. 

48. The composition of claim 46, wherein the MMAF is conjugated to the antibody via a 

5 malemidocaproyl (me) linker. 

49. A pharmaceutical composition comprising the composition of any one of claims 38-

48 and a pharmaceutically acceptable ca1rier. 

10 50. A method of treating cancer in a subject comprising administering the pharmaceutical 

composition of claim 49 to the subject, such that cancer is treated. 
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;flJ SEQ ID NO : 39 Jifr7ftff ylj E!X:Jt11J ±ff YO, CDR3 ITT ff yljm; § SEQ ID NO : 2, SEQ ID NO : 3 ;flJ 

SEQ ID NO :40 JiJT7r,ffylj~Jt1lr4f¥Jlj ::flJ / ~ 

Jt$1f! CDR3 Bf.Jffyljm; § SEQ ID NO :9,SEQ ID NO: 10 ;¥1J SEQ ID NO :41 ffl?r-ffYU~A 

fo'±ffYLlo 

2. fJUtf~* 1 Af.Jm1$~Jtm~~it$:5t, Jtlt'fipJ~g CDR Rf.Jffyljm; § l;,L T (1) ~ (4) 

Jifr7r,ffJUE!X:A1tr:'i:.ffJU : 

(l)CDRl ITTffYLIA SEQ ID NO :1 Jifr7r,ffylj,CDR2 B"JffYUA SEQ ID NO :4J3/T7r,ffylj,CDR3 

B"JffYiJA SEQ ID NO :2 ffl~ffylj ; 

(2) CDRl ITT J=Fflj A SEQ ID NO : 1 ?fr /J,ffYiJ, CDR2 B"JJ=Fylj A SEQ ID NO :4 ffl /J-;ffylj, CDR3 

B"JffYiJA SEQ ID NO :40 ,5fy7r,J=Fylj ; 

(3)CDR1 Bf.JffYUA SEQ ID NO :39 Jifr?r-ffYiJ, CDR2 5gf¥JiJA SEQ ID NO :4 JiJT?r-ffYU, 

CDR3 l't{JJ=FJUA SEQ ID NO :3 Jifr7r,ffylj ; 

(4)CDR1 Bf.JJFYUA SEQ ID NO :39 ffl~ffYiJ, CDR2 ggf¥JLlA SEQ ID NO :4 JiJT~[Fylj, 

CDR3 l't{JJFJUA SEQ ID NO :40 Jifr?r-ffYiJ :JflJ / Elx 
;t:t:$5:f!PJ~g CDR 8<JJ¥yljjzg § l;,L T (5) ~ (8) ffl?r-ffYiJ~;ttf~r±ffYiJ : 

(5)CDR1 Bf.JffYiJA SEQ ID NO :11 Ji)r7r,[Fylj, CDR2 ITTffYiJ7'J SEQ ID NO :12 ffl?r-ffYiJ, 

CDR3 ITTffYiJA SEQ ID NO :9 Jifr7r,ffylj ; 

(6) CDRl B"JJFJiJ7'J SEQ ID NO : 11 Jifr~[Fylj, CDR2 ITTffYiJ7'J SEQ ID NO : 12 Jifi?r-ffYU, 

CDR3 l't{]JFyiJ7'J SEQ ID NO :41 Ji)f7r,[Fylj ; 

(7)CDR1 Bf.JffYiJ7'J SEQ ID NO :11 )1Jr7r,[Fylj, CDR2 ITTffYiJ7'J SEQ ID NO :12 ffr7r,[Fylj, 

CDR3 l't{JJFJUA SEQ ID NO :41 Jifr7ftffylj ; 

(8) CDRl Bf.JffylJA SEQ ID NO : 11 ffl~ffylj, CDR2 Bf.JffylJA SEQ ID NO : 12 ffl~ffylj, 

CDR3 l't{JJFJiJA SEQ ID NO: 10 Jifr~ffYiJ o 

3. fXliJ~* 1 ~ 2 Bf.Jin1$~Jtm)~~it$5J'-, Aifff FRl Bf.JJ=Fyljm; § SEQ ID NO :19 ~ 

SEQ TD NO :22 JiJT~ffYLIE!xA~J±ffYiJ, FR2 R"Jffyljm; § SEQ TD NO :2:~ ~ SEQ TD NO :25 Jifr 

~ffyiJ~A11J±ffYiJ, FR3 B"J[Fyljm;: g SEQ ID NO :26 ~ SEQ ID NO :29 Jifr~ffylj~;tt:flr± 

ffYLJ, FR4 Bl.JJFYiJ7'J SEQ ID NO :30 ffl~ffYU~;ttf1r:'±:.JFJlj ::flJ / ~ 

;tt$1il FRl B"Jffyljm; § SEQ ID NO :31 ~ SEQ ID NO :32 JiJT1T-ffYLJ~A~T±ffYiJ, FR2 

B"Jffylj;l& § SEQ ID NO :33 ~ SEQ ID NO :34 ffl~ff3'0E!X:Ai1J±ffYiJ, FR3 ITTffYiJ:i& § SEQ 

ID NO :35 ~ SEQ ID NO :36 Jifr7T-ffYiJ~Jtft:r±ffYiJ, FR4 Bf.Jffyljm; § SEQ ID NO :37 ~ SEQ 

ID NO :38 Jifr7r,[Fylj~Jt1t:r±ffYiJ o 

4. fxliJ~* 3 Bf.Jm1t~Am~~itW5t, Jtlt'fipJ~g FR EtJffYiJ:i& § l;,L T (9) .~ (12) 

Jifr~ffJUE!X:;ttftr±ffJU : 

(9)FR1 B{]fFyiJA SEQ ID NO :19 Jifr~ffylj, FR2 B"lffYLJ7'J SEQ ID NO :23 Jifr~B"Jffylj, 

FR3 i'l'-JffYiJA SEQ ID NO :26 ?fr7T-i'l'-Jff3liJ, FR4 i't'-JffYiJA SEQ ID NO :30 Jifr~li'-JffyiJ : 

(10) FRl B"lffYiJA SEQ ID NO :20 JiJT7r,ffylj, FR2 ITTffYiJA SEQ ID NO :24 Pfr?r-Bf.Jffylj, 

FR3 B{]ffJUA SEQ ID NO :27 pfr~B{]fFylj, FR4 B"lffYiJA SEQ ID NO :30 Jifi7r,Bf.JJ=Fy1J; 

(ll)FRl Bf.JJFyiJA SEQ ID NO :21 JiJT7r,JFylj,FR2 ITTffYLIA SEQ ID NO :23 Pfr7T-Bl.JJFylj, 
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FR3 Bf.JrfYiJA SEQ ID \!O :28 ?/r/J\Bf.JrfYIJ, FR4 Bf.JrfYiJA SEQ ID NO :30 Ji!r:1FBI.Jf¥:7IJ ; 

(12)FR1 Bf.JrfYiJA SEQ ID NO :22 ?fr7Fff:7U,FR2 ITTPFYIJA SEQ ID NO :25 Ji!r:1FBI.JrfYIJ, 

FR3 i'l''lff:7UA SEQ ID NO :29 ?!r/J\i'l''lfffiJ, FR4 8'-JrfYiJA SEQ ID NO :30 ?frlFi'l''lffYiJ ;:tP / !lx: 

Jt:$£4:!PT~!R FR Bf.Jrffljm; § l2J r" (13) ~ (16) ?fr/J\ffYiJ!lx:Jt1lf"i:rfYIJ : 
(13)FR1 B1ffYiJ:1/;J SEQ ID NO :31 ?fr/J\ff:7U,FR2 Bf.JrfYIJ:1/;J SEQ ID NO :33 Pfr/J\Bf.JPFYIJ, 

FR3 B"JrfYiJA SEQ ID \JO :35 ?/r/J\B"JrfYIJ, FR4 B"Jrfflj:1/;J SEQ ID NO :37 ?!r/J\B"JPFYIJ ; 

(14)FR1 Bf.JrfYiJ:1/;J SEQ ID NO :31 ?fr7FffYiJ,FR2 Bf.JrfYiJA SEQ ID NO :33 Ji!r:1FBI.JrfYiJ, 

FR3 sJ.JrfYu1'1 sEQ ID \/o :35 rJr/J\BJ.JrfyiJ, FR4 s1f¥y1J:1/;J sEQ ID No :38 r!r:1Fl't{]f¥71J; 
(15) FRl B<JrfYIJ:1/;J SEQ ID NO :32 ?ff;,f,Ffflj, FR2 Bl.]rfylj:1/;J SEQ ID NO :34 Jifr;,f,B"JrfYiJ, 

FR3 B<JrfyiJ1'1 SEQ ID \/0 :36 P/r/J\B{JfFylj, FR4 Bf.Jrfylj:1/;J SEQ ID NO :38 ?fr/J\Bf.JfFylj: 

(16)PR1 E[{_Jrfylj:1/;J SEQ ID NO :31 ?fr/J\ffYiJ,PR2 BJ.JrfYIJ:1/;J SEQ ID NO :33 ?!r/J\Bf.Jrfylj, 

FR3 B"JrfyiJ1'1 SEQ ID \!O :35 P/r/J\Bf.Jrfylj, FR4 Bf.Jrfflj:1/;J SEQ ID NO :37 Jifr:1FB"JPFYIJ0 
5. tJZ.5fiJ~* 1-4 1£~ J]n f'l{]m f*!lx:Jtm@: ~iHm?t' Jt~"ELi? A T gG 1 ]H!·tllk!R:fPA 

K !f£ tff tS k !R o 

6. tJZ.%iJ ~ * 1-4 1£~ r1n sJ.Jm f*!lx:* m:mi: ~ 15-w 5J", * ~ Pfi:r£mmi: ~ 15-W * 1'1 ~ i!m 
1:it: (scFv), -ltx15-m1*,Xll.m1t, scFv-Fc .=1fr%-=f, dAb :f01ii~1;f(JE!R (CDR) J=t N, Fab J=t N, 
Fab' J=, N, Fv ~ F (ab' ) 2 h Na 

1. *~ s{Jtt~5J"-=f, Jt~'5~tJZ.%1J~* 1-6 {f:~rmm:r£sJ.Jm1:it:!lx:Jtmmi:tt15-W?t 0 
8. •1:it:, Jt1tlftJZ.%Ll~* 1 s{Jrt~?t-=f 0 

9. 1E§'3:_:~ffi, Jt1'rlftJZ.%Ll~* 7 sttt~%-=f!lx:tJZ.%Ll~* 8 l'r~~f*o 
10. £lii5-tm, * ~lftJZ.%Ll~* 1-6 1£~ r1n sJ.Jm: 1:it:!lx:Jtmmi:~15-W?t, l2J&f::Eiz!;sJ.J~fifi!lx: 

$ # ~ $: pJ ~ 5t ITT m *4 ; f;tiz!;:l:-fu' pfrj£ m '¥1[. m; B ~ El JJ<fffi MJLlJ mti jflj' ~ ffl ~ 1*' ~ ~ jflj :;f P {£ 

jflj 0 

11. tx.%1J ~ * 1 -6 f:f:~ rm sf.J m 1* Elx: * m w: ~ 15-W 5J" , Elx: tx.%iJ ~ * 1 sf.J tt ~ ?t-=f , !lx:tJZ.%iJ 
~>K8ITT-~,~&~~*gBf.Jm3:_:~~ft~~~~/fflff*El"i:*~-=f~*El~*~-=f 

5t~ffl*~mBJ.J~~~ITTffl~;ttm;~,m7£*Ez":t*~-=f!lx:*Ez":t*~-=f5t~ffl*~m 
¾ :r!'t El3 r * Ez -1: * ~ -=f r,§J * ;es: !lx:* Ez ~ * ~ -=f 5t 1:it: r,§J *.iE rm 5 I ~ as* m = ~ 11t:T2I ±:-th, m J£ 
EB T *El~*~ -=f r,§J *JE~*Ez -1: * ~ -=f x 1* r,§] *;es: rm 'J I~ EJ{_J *m ¾1!'t ~-t1Bir na 0 

12. tfilJilUi:i\niJ!lx:i:i\niJifl;_, Jt:15-lftx.liJ~* 1-6 f£~r1nBJ.Jm1*!lx:Jtmmi:~'E1:i'm?t ; 
1x m; ±-th, ?ff j£ m 1:it: !lX * m: mi:~ 15-:i'm ?t:ili PT 1!! ~ PT ri}j]J!IJ sJ.J tJF 12i ; !lX ::jlf 
fit:T2I±:m, Pfi:r£ ~ilJW -i:it iu ~ i:;t iu ~3£ PT "EL* m-= tt 1*, * t=¥ ~-tt 1R11u fafi J£m 1* ~ Jtm:mi: 

~15-$% ;!lX~ 
f;tm;:l:fil, ?ff:r£~-=m 1*~PT "EL 1tPT~~IJlU RI.JtJFic 0 

13. t:>Z.%Ll~* 1-6 f£~r1nl'lsvt1:it:~Jtvtmi:~~W?tft;M~:r{:}:ilJ!UiAn1Jlj;l(;iA1fiJifl;_~ a<Jffl 
~,Jt~?ff:r£~~~~Elx:~~iff;_ffl-F~~*El~*~-=f!lx:*Ez-1:*~-=f~~.Elx:~ffl-F~ 
~*El":t*~-=f!lx:*El":t*~-=f5t~ffl**mo 
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t~*~NU~ 
[0001 J * ~ BJHtv 2k At~ 1t11[{t, Jl 1*W 1k A $JJ 1t m=?Z&:± * [El -=f X 1* m 1*, * ~ BJI if itv 
lkm~~#a~~ffl~~fflff~:?Z&:±-tf:IEJ-=t-~mtt~~:?Z~ffl*~mITT~~~ITTffl~ 0 

~A~-~mWffl~,:zl'(~BJimW&ITTA$JJ~m:?Z&:±tf:IEJ-=fmWfil-W~*TmWITT~ 

½E~·t±, ~a1:1:'i1B.!Il T ;!tm~ -u~i!J1t·ti:fP1*r1'11*~rm~rJJf3e:, ~~11'.fs{_Jr[{E*J§Zffl ~u~o 

.::ll::..52..+±--.I,!­
~ ~1-.X./l'-

[0002] *&:±-tf:IE! -=f x1* (Epidermal Growth Factor Receptor, EGFR, fillt7'J HERL 

c-Er bBl) ~ :$z Bl±* [El -=f * )J* s{_J ~ -IJ@ :$t 00 '3t 1*, ~ EB 1186 1'-~ £ ® ~ £ ttJ pj(;, )J\. -=f ~ 7'J 

170kD s{_J-;fip~Jmffi~B (Jorissen RN, Walker F, Pouliot \J, et al. Epidermal growth 

factor receptor :mechanisms of activation and signaling. Exp Cell Res, 2003 ;284: 

31-53) o EGFR ~r I ~~;(fflhlMx1* ErbB ]IJJ~ (ErbB 1-4), A~~;(®iJU1~ITT1t·rio 

EGFR )f~JES{]*~riti:$_tEztll~,R, ~t~WJtK:fP~-0 *&:±-tf:IEl~x1*:Jf~:?Z~~IElx 

1*~5Ermffl1t~~fl;/!li~o ~1~$ ~f*m~:f,Ylr,3] :'.c<~:'.c<&:±-tf:IEJ -=fxf*, ~rrJ'l~ijm;f!li, ~ 

::i:»1 ffIT;f!li, H$;/!li, IJ~ *;i!li, inmm, ij%' HJt;f!li ;f□ itif m ~ (Olayioye MA, Neve RM, Lane HA, et 

al.The EerbB Signaling network :receptor heterodimerzation in development and 

cancer. The EMBO J,2000 ;19 :3159-3167) o tt1t±tf:IEJ-=f a ;fP*W±tf:IE!-=f~±tf:IE! 

~~*&:±tf:IEl-=fxWITTr1'1$JJtt~W 0 ~®~W~:?Z&:±-tf:IEl-=fxW~*'•mxw~r1'1 

~ ~ ® fil- a jjj: M Ef{_J it·ti, JB z;}J r vff $~ft% tt ~ ~ q~, )A rm ilnJ ~IE~~ Hfil st± tf::f□ 7J\.1t, ~ 

1JIJ ijipm ~ f11Y. s{_J-fi':~jJ, fJti!t:fa. 'W±fflG, tCJJmUBlf ffl~ JleI Sf.J tffel L (Ciardiello F, Tortora G. A 

novel approach in the treatment of cancer :targeting the epidermal growth factor 

receptor. Clin Cancer Res, 2001 ; 7 :2958-2970) o*&:":t-tf:IEl-=fxf*aBrrffl~ st r,3J}jt*~ 

&;!ta~~~~~*'*~~~~~~fflITT~®~~'~*&:±tf:IEl-=fx#~~A~~~ 

1ru ~ s{_J nrr 1iur'! ff ii'iE }~ 0 

[0003] m*El ~*[El -=f X 1* ITT ii"! ff ·ti m 1*' ~-&L * § 1±1 *-&: ~ * [EJ-=f X w r,5J * ~* Ez;f!li 
A431 :%½t/J\ ~ffij:f~iUITT ~$JJmWM225o M225 ~*b!l~-tf:IEl-=fxf:ttlJ'F~*' 1m.Jffi;!t1=jJme1* 

~,g-, JArm:Jl]JmU:?ZBl±tf:IEJ-=f-x1*~~®~E317&~1'!{]rt·ri (Goldstein et al, 1995, Clin. 

Cancer. Res. 1 :1311-1318) 0 M~:Jn1*1lA'1~¥,@~E!, &~wuiJ&A 1*, PT5 l~,mii&w, it 
~7'1Am~m~&m 0 ~$JJm~a~r1'1PTffi.mm~~~.~rm-~~m~,~~~flF~ 
ITT :ctilR& m rmfl??L 5j '1r, ~$JJ • 12: ~m: 1* ar.k: ~ Am 1* A~ s{_J ~½t t-x@ :rt f3L ~om 1**~~ 
,Jm1r~ ITT~~- (ADCC) ;¥01H***~l'r{_J~~- (CDC) 111=:ffl, ~rmfftx::f1! 0 IEIJltA ~ **m 
1* C225 m1$ ( 1it'.16'3f, Erbi tux~ Cetuximab, ImClone ( :l:J/t'.ifr Eli Lilly) 0EJ ) *ffl A 
IgG1 K :¥□ ~m M225 s"JPT~IR, ~fHI£ T ~$JJ•mITT:%½E~·t±, 1:~00 T ~*El±-tf:IEl~x1tl'!J.J 

t~:ff*;,fo·ri, pJ~Jilffi EGF ;fO TGFa ~WE1*1=i-'.c<&:±-tf:IEl-=fx1*ITT~'S, ;Ji1JiUAli~®1tfPTfh 

1i-£} 1t ~, JA rm :tqi tu ~ir m ~ Hfil ITT -':t *, ~~,mt=, ~~¥mt~.~~ a ~l□ w ff _t El -':t *IE!~ 

l't{]r"=±o 2004 ~~00 FDA tlttit~'.16,3fii"Jff~H~m. 2006 tltft¥~TT~::i:lfi$m, § 1W~~$1[{E 
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vKW:#ftffl T AB~irm~@;liE O 1=5Jt1m11:fi~t§ tt, m 1*F1Hiot~:f'FtB.!a, irJftffl /j'\, frl[aivKl: 
1&1i T ~:tlfB/,Jfitj(o ~ITO, A I\R Wz~~:16'*•m{l~lf :9'c.&ffiU:1, 1[{iivK:J'~ilt!t:9'c.&J]H:1n 5 % , 

4t,~ F±AtiLtii: 1*&@ITO ~JJ:3'2.&M*4io:fl-~ 81.JtiL 1*j~Hi, fORJlkJSt;fr1!~18<JiU1'Fffl (An z, 
et al. , 2009, Therapeutic Monoclonal Antibody, p313) o 

[ooo4J ¢sJE•m (pani tumumab, Amgen 0~) ¾*fflff£1E/J" I\R:Ji7f't1M@i-s{J½A 11:•:R: 
!5im1*, x I\R~~sff3Yu,,~ri'iJ1tffl r*Ez:':t-tf:IE-=t'"x1* CEGFR), 2006 4 9 H iBl FDA mm 
1: m, -'=Ji\:Pfl!lE, ,!~J0;:f1Hs;fofJr 1't ~~*ffl EOC:a:ttrr Fo ffl rmrr EGFR ~1=1-r:1 sttt~·t:11i~~ 
ffi'i O 2006 ~ FDA tltt1t!t•~fbfi 11:fiffiM-x:B"Jtt~·t:1~1[)Jwffi'i (mCRC) 0 ~mH!'lJE•m¾ IgG2 
IIZ~m1*, 1=5 IgGl 1§ tt, IgG2 E1'1 CDC 1i3d:1& ADCC ~±4io$ii3~d:1~~~1f£ ;::fj:9~, IgG2 IIZ~ 
m: f*l~ 5E ·14.~~, 3zPTi'm¾rrai ./:5t(~i<: ~1: 4: Am 1*¢s JE •m 1=5 **m 1*11_ .~,* t§ tt 19: ~ ~ $ 

1:Jt ~ B/,J ± ~ ~ IE o 

[ 0005] IE J1t, * 1_m :ti,j Dffe TIW A~~ 1f£ %%t J~J:1;¥0 ~ ~ ± 4m $ i~ •!'1 B{J A iJj 11: m*Ez ±*IE -=t'" 
x1*m1*, ~:1tt~wm~rrtj(, ~*1r£irHtffl 0 

~~Jipq~ 
[0006] * 'fe:. S)j A fr ~ iJj m 1* B/,J £ nili J:, tu ffl tt 1* A iJj 11:tt *' 4 A't1? 1'tr±ih~Hi T ~ tr/1 A 
~~~~&~tt~~~":t~$mttITTA~tttt*Ez":t-tf:~-=t'"x~m~,*'fe:.~£r~J:'fe:. 
f.Vl ITO% mt o Jl 1* 1r1 t15 ~ r JL ~ 7J ffi : 
[0007] * 'fe:. ~ ~ ~ 7J ffi iffe ]St tt * Ez ±*IE -=t'" X 1*m 1*9-X Jtm ~ ~ * $ *, A ]H~ CDRl 
l'l{_Jff3Ju~ § SEQ ID NO : 1 ;fO SEQ ID NO :39 Pff~ffYu.ex.Jt1tf:':tff3Yu, CDR3 B{]ff3JU~ § SEQ 
ID NO :2, SEQ ID NO :3 ;fO SEQ ID NO :40 Jiff?Fff37UElX:Jt1ir±ff3YU ;;fO / EOC 

[0008] A~ta CDR3 B"Jff3Yu~ Ej SEQ ID NO :9, SEQ ID NO : 10 ;fO SEQ ID NO :41 JiJf?FffYu 
EOCA1if ":tffYu o 

[0009] $~ffl*'fe:.~~~:1JffiITTm1:tB.XJtm~~*$7t, Jtlltia CDR2 ;fO~t~ CDRLCDR2 sq 
ff~PT~nl\R~~AiJl~AI\R*~ITTm*Sz:':t-tf:IE-=t'"x~m~ITTffiR$7t 0 

[0010] $~ffi*'fe:. ~~~:1Jffi f±~ Jy_t ITTm 1*ElX:Jl:m~~*$7t, Jl:llt'f~;fw~'fa FR B{JffYU 
pJ~j,JI\RiJlB.XA.iJlEOCA~W~ITTm*&:±tf:IE-=t'"~~m~ITTffl@$%o 
[0011 J tE*'fe:.~ ITT ~Jrm:15~ T1' fff~m1*ElX:Jtm~~*$* BI.Jllti~pJ~[Z: CDR ITT ff YU~ 
§ l:J t; (1) ~ (4) m7iffYUElX:Jt1tr:':tffYU : 
[0012] (l)CDRl B"JffYIJj,J SEQ ID NO :1 Jiff?Fff3Jlj,CDR2 B"JffYIJn SEQ ID NO :4Jiff~ffYIJ, 
CDR3 B"JffYIJA SEQ ID NO :2 Jiff?Fff37U ; 
[0013] (2) CDRl a{JffYU n SEQ ID NO : 1 Jiff7Fff3'U, CDR2 sq ff YU j,J SEQ ID NO :4 }3/T?FffYU, 
CDR3 R"Jff3JUn SEQ TD NO :40 Jijf~ffYu ; 
[0014] (3) CDRl Ef{_JffYUA SEQ ID NO :39 ?Jf?FffYU, CDR2 j'tgffYU7'J SEQ ID NO :4 Wi?Fff 
YU, CDR3 B"JffYUA SEQ ID NO :3 Wi?FffYU ; 
[0015] (4) CDRl B"JffYun SEQ ID NO :39 Jiff?Fff37U, CDR2 ITT ff Yun SEQ ID NO :4 Wi?Fff 
YU, CDR3 j'tgffYUJ~ SEQ ID NO :40 ?Jf?FffYU ;lO I Elx: 
[0016] Jt~tiPT~tz: CDR B"JffYU~ § ~ r (5) ~ (8) Wi?FffYu~Jt11r:':tffYU : 
[0017] (5) CDRl aq ff YU A SEQ ID NO : 11 Jiff ~ff :JU, CDR2 ag ff Yu 7'J SEQ ID NO : 12 Wi?Fff 
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Jlj, CDR3 l'tgffJUA SEQ ID NO :9 ffl7J\ff9U ; 
[0018] (6) CDRl Bf.JffJUA SEQ ID NO: 11 Jifr~ffYU, CDR2 Bf.Jff9UA SEQ ID NO: 12 ffl7}\ff 

Jlj, CDR3 l't''Jff9UA SEQ ID NO :41 J:ifr~ffYIJ ; 
[0019] (7) CDRl Bf.J.ffJUA SEQ ID NO: 11 Jifr7J\ff9U, CDR2 ITT ff YU A SEQ ID NO : 12 ffl7}\ff 

YJJ, CDR3 Bf.Jff9UA SEQ ID NO :41 Jifr7J\ff'.7U ; 
[0020] (8) CDRl Bf.Jff9UA SEQ ID NO: 11 Jifr7J\ff'.7U, CDR2 l'tgffJUA SEQ ID NO : 12 ffl7}\ff 

Jlj, CDR3 ITT ff JU 7'1 SEQ ID NO : 10 J:ifr~ffYU o 

[0021J t~:Jm;$:ti.S)j~-1Joof:f-rg(ITTm1*Elx.:!tm™£e*fffl*, ;ttm'ft FR1 ITTffYLl* § 

SEQ ID NO: 19 ~ SEQ ID NO :22 JiJr7Fff91JQX;lti-tJ±ffYU, FR2 B"JffYU* § SEQ ID NO :23 ~ 
SEQ ID NO :25 ffl7J\ff9UE1X:!ti-trcJ=:ffJlj, FR3 B"JffJIJ* § SEQ ID NO :26 ~ SEQ ID NO :29 Jifr 
7J\ff'.7U9-XAi-1J±ffYIJ, rR4 EttfffYJJn SEQ ID NO :30 ffl7J\ff'.71J9-X:!tf-lJ±ff9U ;;;f-lJ / 9-X 
[0022] :!tt£t:ii FRI B'.JffYU* § SEQ ID NO :31 .~ SEQ ID l\O :32 Jifr~ffYIJ9-XAi-1J±ffYIJ, 
FR2 R"JffYLl* § SEQ TD NO :33 ~ SEQ TD NO :34 ffl7J\ff9iJE!x.:!ti-tJ±ffJlj, FR3 Rf.JffJU* § 

SEQ ID NO :35 ~ SEQ ID NO :36 Jifr7J\ff'.7LJQX;itf-tJ±ff9U, FR4 B"lffYIJJiI g SEQ ID NO :37 ~ 
SEQ ID NO :38 ffl7J\ff'.7UE1X:!ti¥J±ff9U 0 

[ 0023] fr* ti. S)j B"J ~ JJfilti ~ q:r , m:0! m 1*glt Am™ r'~ ~$ * ITT~ t:iiPT ~ [R FR 61.J ff Jlj * 
§ (2), r (9) ~ (12) Jifr7J\ff9U9-X:!t1tr±ffYIJ : 
[0024] (9)FR1 B"JffJIJ7'J SEQ ID NO :19 ffl7J\ff91J,FR2 Bf.JffYIJA SEQ ID NO :23 Jifr7J\B'.Jff 
Jlj, FR3 B"JJ=fYJJn SEQ ID NO :26 ffl7J\Bf.JJ=fYJJ, FR4 s·trJ=fYIJn SEQ ID NO :30 Jifr~ITTffYU; 
[0025] (10) FRI B"lffYIJn SEQ ID NO :20 Pfr7J\ffYU, FR2 BI.JffYIJn SEQ ID NO :24 Efr7J\B"J 
J=fylj, FR3 B'.JffYUA SEQ ID NO :27 ffl7J\ITTffYU, FR4 Bf.JffYUA SEQ ID NO :30 Jifr~B"JJ=fYU; 
[0026] (ll)FRl Bf.J.¥YJJn SEQ ID NO :21 Jifr7J\ffYIJ, FR2 B'.JffYIJn SEQ ID NO :23 ffl7J\Bf.J 
J=fJlj, FR3 l't''JJ=fYJJn SEQ ID NO :28 Jifr~l't''JffYU, FR4 l't''J.ffYJJn SEQ ID NO :30 BFr~8<.JJ=fYU; 
[0027] (12) FRI Bf.JffYUn SEQ ID NO :22 Jifr7J\ffYIJ, FR2 BI.JJ=fYUn SEQ ID NO :25 ffl7J\B"J 
ffYJJ, FR3 B"JJ=fJJJn SEQ ID KO :29 Jifr~Bf.JJ=fJU, FR4 ITTffYIJn SEQ ID NO :30 Jifr7J\Bf.JJ=fJlj ; 
;fU / 9-X 
[0028] :!tt£t:iiPT~IR FR Bf.JffYU* § ~ r (13) ~ (16) Jifr7J\ffYIJglt:!t1-tr±ffYLl : 
[0029] (13) FRI Bf.J.ffYIJn SEQ ID NO :31 Jifr7J\ffYU, FR2 Bf.JffYIJn SEQ ID NO :33 fiJT7J\B"1 
J=fJlj, FR3 B'.JJ=fYJJn SEQ ID NO :35 Jifr1iB"JffYU, FR4 Bf.JffYJJn SEQ ID NO :37 BF-f1iB{JffYU; 
[0030] (14)FR1 Bf.JffJIJn SEQ ID NO :31 Jifr7]\ff'.7lj, FR2 Bf.JJ=fJ1Jn SEQ ID NO :33 ffl7J\ITT 
fffU, rR3 sf.JffYJJn sEQ ID No :35 m/J\s{_JffJJJ, rR4 sf.JffJUn sEQ ID No :38 /iJr7J\s{_JJ=fYU; 
[0031] (15)FR1 Bf.JffYUn SEQ ID NO :32 Jifr7J\ff91J, FR2 B{JJ=fYUn SEQ ID NO :34 J:ifr7J\B"J 
FfYU, FR3 i'II.JJ=fYun sEQ TD No :36 JiJr~R{]J=¥Yu, FR4 Af.J.¥JJJn sEQ rn No :38 JiJr~l'rgJ=fJU ; 
[0032] (16) FRI Bf.JffYIJn SEQ ID NO :31 ?fr7J\ffYU, FR2 BI.JffYIJn SEQ ID NO :33 ffl7J\Bg 
J=fYLl, FR3 Bf.JffYUA SEQ ID NO :35 JiJr7J\B{_JffJU, FR4 Bf.J/=¥YLln SEQ ID NO :37 BFr7J\B"JffYLlo 
[0033] fr* ti. S)j B<J A 1* ~~ti~ q=r , Jifr jj! m 1*glt Am™ £e *fffl * B"J ~ 'f:ii pJ ~ [R ff Jlj A 

SEQ ID NO :5 Jifr/J\B"JJ=fJlj, $lt:ili::iJ~!RffYIJJ;1 SEQ ID NO: 13 Jifr7}\EftrJ=fJlj o 

~~ fr;$:ti.S)jITT~-~A~~~--Ji~q:r,?,)rjj!tJ'L~glt;tttJ'L™M*fffl5tITT1i:mPT~IRff 
Yun sEQ ID No :6 JiJr~l'tsJ=fYU, t£'ftPT~rRJ=fJUn sEQ ID l\o = 14 JiJr~sf.JJ=fJU 0 
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[0035] fr*'itatJ ITT Jj~~JUt~Jifiljj~i::p, m:11tt1t~Jttt~~i;-1"f!Htl'l"J:m:ti1PT~!Rff 
:JLJ7'J SEQ ID NO :7 ffr~B{Jff:JLJ,$£fJ1PT~IRff:JLJ,7g SEQ ID l\O :15 ffr~ITTff:JLJo 
[oo36J fr*'itatJ &''l J:J~~ JUt~Iffl!H~+, m:l11Jc1t~Jt:1Jc~~i;-$5J\.&''lliti1PT~IRff 
JUA SEQ ID NO :8 ?fr~B{JfffU' $?:t!PT~!RffJUA SEQ ID l\O : 16 ?fr~ITTffJU 0 

[ 003 7] t~ ffi * 'it ~ ~ ~ 7]" ffi 13: ~ rm B"-1 tt 1t ~ A tt ~ t$ tr$ ,B- ' A~~* A I gG 1 £ 'Fil ,ti[ 
5E[2$)fU.A. K $£'fflt§'.5EIR 0 

[0038] fr*JtSJli::p,?fr;li IgGl £til·t1[5E!R~ti5~fffAJ;f!flJ'f~,:ft0 Glm(f) ,Glm(z) ,Glm(z, 
a)~ Glm(z, a, x) o ft*1:z3JIB"J~JJlfi7J~rp,ffr;l1 IgGl £'fjgj1[5E!R3/;J Glm(z) ~a 

[0039] fr*1:zSJ:3i::p,}3/fj;i K ~tJi{1[5E!R'P1,13:3-frp!AJ#:f'F~,im KmLKml,2 ~Km3,fr*R 
Sl3 B"J B"J ~ 1ifil7J ~ i::p, JilT:11 K $?:'fj~J}[JE [x: 3/;J Km3 ~ a 

[ 0040 J t~ffi * 'it SJ3 ~ ~ 1i ffi 1f:~ rm ITT m 1t~ JtmJJA ~ B-$ 5t, Jt i::p J=ifr:11 m~ ~ B-tffl 5J\. ~ 
i'i5~t!m1t (scFv), tttii-m1t,x£m1t, scFv-Fc =ffr5tr, dAb l1J1i1~tk:5EIR (CDR) }t~, 

F;:ib }t.®_-, Fd },@_-, F;:ih' }t.®_-, Fv :;flJ F(;:ih' ) 2 }t.®_-o 

[0041 J * 1:z aJ3 ~= JJffi ;)ffe R * ~ s"Jttfflt5tr, Jt:~5ij * 1:z aJ3 ~ ~ 1ioo 1£~ rmmii ITTm 1i 
~Jtttffi~i;-$,B- 0 

[0042] :zls:1:t St]~ - 7JOO;tffe R~1t, Jl=*lf :zls:1:t SJl~=1ioo1£~ rm 1'!1tifflt5tr 0 

[ 0043 J fr* 1:t SJ3 i::p , Jifr ii !It ft PT t:J J~ E ~ tt 1t ~ *5E tt 1t o Jifr ii*5E$X 1t Wtl :fto J~ ffi tt * 
JE~ft, Jtti*5E~1t, P~ffift~{,f~ffl=&tt1t, :l:517'J *1_v1:!Ej~ ffl 6"J$X{,fo Jti::p Pfrii~~ 
*5E~1t1JU:ft0A PET28a, pGEM ExL pGEM7ZF(+) ~ pBAD24 ~,Jifr:iiJl{:tJ!<*5E~1tfYtltzo3/;J 
pBudCE4. L pcDNA3. L pCMV-Tag2B ~ pGL3 basic~, fr*2i:SJ:3 B"J~nffi7J~i::p, E!fj£Jl{:fJ!<:tz 
5E~1tA pcDNA3. L mJ£m=&~1twtltz0A~tt=-w:mil,·~m=&,i,mill1JJfr,,t§~(pg=&o fr* 
R aJ3 a{] ~nffih ~ i::p' JifrJ£m=&tt1t A l'I!m=&~1* 0 

[oo44J *1tSJ:3~[Q Hoo~ R1E'l±tffiHPI, Jt:15~*'itSJJ~=Hffi&'-Jti1'i5J\.r~~ - Jiffi8<J 
tt1ta 
[ 0045J fr* 1:z ~ i::p , mJ£ m ± m Ji@. PT t:J 3/;J ffiti m JI@~ Jttt mm~ 0 Jifr:11Jt ti m H@.11tl tzo 3/;J Pm 
,LiJJ4mmHPI 0 J=ifrJ£m±mHPIPT t:JJMct!PJ ~ttmHPI~Jl{:ttmHPI!=f '7 I A/ ttW~_t;£a{]ttfflt5tr 
~$X1tmH~fU o 

[oo46J tE*1t SJJ rr, mJ£ffitim 1™11tl tzoPT ~ 3/;J :k!Fhttffi, ffr:11Jtttm fill 11tl tzoPT t:J 3/;J M-HJ: 
mijrLmERmmg ( :tzo Sf21) ,Pm1LZ914mmm!l,Jifr;£Pm1LZ9JW11tltZ1J1=1Jt:J7v NSO mJffi, CHO mJffia 
fr* a atJ l'l"-1 ~~ ~ l1BI1i ~ cp , m:0$ m ±m ijfil A Jl{: ti m fill O fr* 'it SJ:1 s"J ~ 1--~ nffin ~ i::p , J=ifr~ 
Jl{:ttm fill.A CIIO-S m fill 0 

[ 004 7] fr* a aJ3 i=p ' PT t:J lLl ffl * 1m :!EjJifr ~Q Et{] ff 1PJ fir~ B'.J tt ~ 1i i* ~1itt ~ ~ ~~ JE tt ~ ~ 
~ftRf.Jm±~fill.o fytl:fto, PTJMct~~JL~lm.~1i:t~tifft¾~51 A~Jff!!i::p o $G*, PT 1~fflli~tt~ 
1J\ri:LJ-tzo FuGENE6, X-trerneGENE llJ LipofectAmineo ~*, PT im.J:1£r~$-~~ffl=&, 't~Wil=&, 
~m •:;¥0 i~t§ ~m • l'!J.J ~ 3 m • tt 1ti:if tifflt 5 I Am HPI cp 0 

[ oo48J * a aJ3 ~ 1i 1i oo ~ ». rlli;-4m . Jt * lf * a aJ3 ~ ~ h oo 1£~ rm l'lf.J tt ft~ Jt m ffi ~ * 
$ *, t:J R 1£ m; B"J ~ frp ~ * frp ~$PT 13( 5t ITT m f4 ;fjtm; ±fu' Ffr ~ m ;¥4 m; § ~ El 7j( fM~ fH!lJ mU 
rr:u, ~ m ~ 1i, fffi ~ nu lo~ nu 0 

[0049J ;t::t:,t SJJ~/\ JJffi;)ffe &;t:1:t SJJm~JJffi1£~ rm 1'1"1m1t~Jtmffi~i;-$7f, ~m=:1f 
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oo~~nJt-=f,~ffi-~®ITT•~,~ffi~noo~m~~~tE~½ffi~/~fi*&:':t*~ 
-=fElX*&:':t*~-=fx~ffl~*mITT~~~~ffl~ 0 

[0050J tE*t¾:~ +, m:l&*Sz:1:t*~-=f ~*&:1:t*~-=fx1$1§::K*mR:.Jlt1=t r*Ez:':t* 
~Tn§J*J2S:~*Ez:':ttE:~-=fx1tn§J*J6ITTJ5l~B1*m O tE*1t~B1~JJfiln~~, JiJT:l&*& 
:1:ttE:~-=f~*Ez:1:ttE:~-=fx~ffl~mm¾m~ttMffi,A~~¾ffi1t:':trL&:ffl~~~tt 
Birffi, Jt'§:rt1s~~~r1t~mb@,n@,~~w@,~rp@,§~Jl@, ·g;~:m@, ~m:@,iji~Yt@, it 
if@, DB~@, ElMc@, ¥L~@, lW:VLlij,i@;.fOij~ij,i@~ o 

[ 0051 J * R ~ ffi --t nffi ~ 2Sz 1ttimtl mJfU ElX 1,J\ JW tr, Jt 1§' ~*-CZ~ ffi ~ nffi ff~ J]l B1m 1$ E1X 
1t+.'.- r,_,:, f-±,,6._.:rrf[ ):',_ 
,,,,1JlJ>::R-J:::1 q l=IP7J ; 

[0052J 1x~:1:-m, JiJr:l&m1tlOCJtmffi~'2ltm5t:i2EPT '§~ P. ~1mus111Ki2 ;Ex# 
[0053J 1x~:1:m, .5'T:l& ~1PW 'iA1fU }OC i:it1ru~J2EPT '§ *m = m 1:t, Jttt JF tt iJU}1J Pfi:l& m 1:t~Jt 
1:J1J,~~'2lfm5t ;~# 
[0054J 1:t~:1:-m, m:l&ffi=tt,f$:i2EPT '§1'5PT~imu R111Kic 0 

[0055J *1¾: ~ffi An®~ &*1¾: ~ffi~nffiff~r:ml'l{]m1i~Amffi~-~WJttE;tLl½1~ 
~mm~lJ\m~~~m~,Jt~m:l&~~lJ\m~lJ\m~mr~~*Ez:1:ttE:~-=f~*Ez:1:ttE: 
~-=fx~.~#fflr~~*El:':ttE:~-=f~*Ez:':ttE:~-=fx~ffl~*mD 
[oo56J Llrxt*t¾:~1ittill~:tJ5c:Jm:l&o 
[ 0057] * R ~ B<J § El'~¾ tt xt B ~ B<J m :zzEl":t *~TX 1:tm 1*, 5¥Ll ffl ~ :£ ½Effi 'ri B<Jm 1$ A 
~~tt*&~m~~rnRgW/Eltm~g,Ll~fflA~~*:£&ffittW~n§J'±~~mttITT 
m:~Ez:1:ttE:~-=fx1im:1:t 0 

[0058] fr*R ~ ITT ~,t-~ )Jfil]j"~ ~, i[ 5'c5ttfr ITTtm M225 l'l{]]HJipJ~g l'l{]J=f:Vu, flzfflJt:E 
iJipJ~g FRl, FR2, FR3 ;,fO FR4 Ff:VUxt Am1$£~ff3'UJ$illlr l:t~. izl±!--9 ITTtm M225 £~ 
pJ~g FRL FR2, FR3 ;.fO FR4 ffYU1§{tJ,8<.JAMffi (germline) 1Jdt ( ttnxi1!.~;J'Ji:1$:£½Effitt~ 
1~) Py:~g1§xtJ§ZJ=f:VU o ~J§~:£:i1 insilicon n1t, 5tffr1§flj,ff3'U--9 HLA-DR 5tT~'2lB{]* 
;.fO'ti' ~I±! *;,fO·r1~1~B{]fil~ffYU' ».. rm~§:t-tiifliLE4:JipJ~g s<J FRl, FR2, FR3 ;fO FR4 ~A~ 
1-tff YU O tEJlttl! ~ ~ft;) B"J £ j'itfj L, }\V ffl it ~,tJL:5)'--=f m~ 5t ffr ITTt M225 m 1$ B{]pJ~ g iL 1t ~ fs] 
~ft}, 5:Hfrl±!3tff CDR ;tt]mlJifi®1*@ B<J ITTt M225 m1:txt@tl!~~£t~~£o xt HLA-DR 1j'--=f 
~'2lB{]*lP·ri~r,§Jas cDR1 ;fo cDR3 ~~:£½Effi1-t, 1J!rJJ§Zffl5t-=fxt~, 5tttr*Ez":ttE:~-=f-x:1$ 
m@ ITTt M225 m1$l~{ir&JtJJlrJ:iJ1;(£~~¥-s Ai!l1-tlHi1PJ~gB{] \', 1t~fsj ~~15·5:t, mt 
:i1it•1ffl'~.JJ, m~~*~ (salvation), 11Hi~5ljJ;fO'.J:~w[, ~~ CDRl ;fO CDR3 J=fYJJ~PTLl {Jt 
1-t.~~£®, Ll~i1E\:r IILA-DR :51"--=f~~B<J*;;fO·ri, 3=fBJ:~m1$ CDR3 g~-s:zzBZ±tE:~TX 
1tmffi~{irl'l"J~'2l o 

[0059] fr*R~ ITT ~~'1'*t-m7J~ ~, :51"-ffrITTtm M225 m1$ITT~fJipJ~gRSffYU, i1HiJt 
~iiipJ~g FRl' FR2, FR3 ;flJ FR4 J=f:VUxt Am1t£~ffyLJ)$ (NCBI Ig BLAST) ill1T bti~, tic. 
1±!-s ITTtm M225 ~4:!pJ~g FRl, FR2, FR3 ;fO FR4 J=fYU1~HtJ,1'1{] AMffi (germl ine) m 1$pJ~g 
1§ x-t@Ff YU, ~]§ ~K::tt in s i 1 icon 5t ffr1§ fl;),}=¥ YU--'=ci HLA-DR 5t-=f ~ '2l sq* ;fO 'ti, ~ tl:! * ;,fo ·ti 
•1~a{]tl!~Ff:VU,JArm~t~-tiffl 1',fH!pJ~gs{] FRl, FR2, FR3 ;fO FR4 ~Ai1JJHtJ=f:VUo tEJltit!! 
~~tJgst£MiL,@ffl it•tJL:5J"'-=fffi~-5tttr ITTt 22s m1*sqpJ~giL 1i~rsJ ~ttJ, Jtttrl±! 5[ 
ff coR ttJ mlfifi ~1* m ss ITTt M225 m 1txt mm~~¥ t1~¥ 0 x-t HLA-DR 5t -=f ~ '2l l'ls *ln ·ti w 
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~ ITT CDRl :tll CDR3 ITT~ '2.:&~ 1t, IJ!rJ@ffl 7J'--=f xttt, 7J'-ffr*El±-tf:~-=f ~1*m~ ~ M225 m 
wm~&~~~~£n~£~Am1-tmmey~gITT~w~~~*n~,~tt*•~~~, 
ffi:i-&~¾* (salvation), 1111~~'3 I ~fP'.ifc1iffi:, jigJf CDRl fll CDR3 ff3fU +eyL:J{;t1-tlf'.1~£n, l:J 

~1f£-=F HLA-DR n-=t-~15-Bf.J*;tt·ti, #r&!tm1t CDR3 g:tc,j;~*El±-tf:~-=f~1*m~*1ill'lf.J 
~tto 
[0060] t'E*a SJj l'l{_J~JJfiln~ q=i' })dE1¥i' AB~ Jm q=i )j'JJIJ:i:kfij A IgG 1 m'i'iiti::!5Eg Fe J=, ~ 

Jfo tI:fJ! -t![ JE g K h ~, * * ijjiJ lo 1: :t£ m 4:iiey 1t g Jfr-r $£ftey 1t g ~ =rt , :tz;J ~m 1t m iii Jfo $£m 
*3t:~1t 0 ~[4JffrJ&*3t:~1:t~tt~~m¥Lz0W~Jmit!:fr*~'~t1-t, 1ijfrJAm1-tm*El1::tf:IEI 
-=f~1:tm1:t BA03, BB03, BC03 fll BD03o 
[0061 J #* a aJj ITT '!J;; JJfiln ~ q=i , p)T ;i£ m 1:t# ~ ~ ffi* 00 *Bl** !El -=f '3t 1* Bf.J * :tll ·tt' Pli 
ffiE~~~~~Jm*ffi*~1:-1t1EJ-=t-'3t~~*ITTmtt .. ~~~ffi*ffi*~1:-1t1EJ-=t-~w 
~~f-tsJ.Jm·ti:tll ADCC 1tl=t!n00, -'='I~iJ6,:Wt§ t::t:l:>J~lf£~ !'l{]i~'t'L [P]a,t ~lf£ 1f£B{]'2.;&J,,~ 
·ti 0 

[0062J tE:*a SJj ITT '!J;;JJfiln~9"1, Jifi:t£m1:txt$1rr ~rr1i~ ~s{_J 1:tf:~Jt.lftmiu1tJ=§, flJJJ:tm 
*Sz:lm, nrµ:lm, ~~:Im, ij~iti!l'i Jfo1Li~:1m, * ii tE:z0ttJJc-¥ Jt.lf sJH[ l'lJ.J tmiunrr1i 1:-tf:l'l{_J 1t ffl 0 

[oo63J fr*a SJj q=i, Pi~~ Jjlf itl aJj, ~ !I!rJ *j( q=i 1iffl l'l"J5f4~7flltl*i; 1J11 Jllf * ®!~ti* 
A in Jifi ~ 'M'lJ. NHt~ -&3 Y.. o # JL * X q=i Jifi ffl B1 ~ El J9tf Pf!< n1-t ~, 5J'--=f 1: W $, ~ Jmf P £iif,R 
~~-~1::W$,~:&~ffl~***°'!J;;~~~~W-~:kffl@~~~r~~fflITT***°~ 
tJJt!W ~]IL [Pj a1 , A T J!ti-r ±-fu :ffilffft1* a aJj , r 00 ~1Jt ;t§ ~** ITT 5E Y.. :,fn fff¥;ff 0 

[0064] fr*R SJj q=i' ~*"mW" 7E1~~ ~ 83 MXJ-t§ [Pj 61 $ B)d'J! ( &xJ Afl ~!ffe; "$£" (L) 
iii :-¥0 ~ !fk " m ,, CH) iii ) tlinx; 1'11 ~ :&Jt ~ a n-=t- 0 m f* $£ iii ey 5J'-~ :k K Jf P A $£ rt O mm 
ey n-~A µ , 8 , y , a ~ c , # Ji7j'-13!Ji4fm 1*1'11 fn11rftt!'l5Ex.A IgM, IgD, IgG, IgA :,fll IgEo 
tE:!i£fJ!fO_mfJ!~, ey~gfQ,t![5Eg~ttjct/,J 12 !!X:~$1'-~£ffiH('.I "J" Qi~*' _mtii:i2E'§ 13 
Jc£") 3 1'-!!X:£$1'-~£~B"J "D" g O & miii rnmiiiey~g (VH) :,fomiJ!·t![5Eg (Cii) £iil5Xo 
miii·t![5EgE13 31'-~ttJ~ (CHl,C112 :tP CH3) tliEx;o &tI:tiiEB~fiiey~g (VL) :,fP~tii·t![;:Eg 
< cL) tliJJX O $£t! ,,![5E g rn ~ 1'-m ttJ :1E-x: cL tliJJX O m 1:t s{] ·t![ 5E g ey 1r ~ ~ :&~ ~ a ~ m ± tli 
f,R~~-=f, '§tli~½f~~B{]:3-frft~ffi ( fJtlizll, ti@~ffi) ;fOt_£~iH:t*~B1~~tlin (Clq) 
61~~0 vH :-¥0 vL 12i:12Eey1&:m%:k~~ ~5t·t1!'lsg:1E-x; < tt:kliiHx5Eg ccoR)), ~rs:i~~~ 
Wf*~ITTf,$/'Jtz;J~Qi (FR) B{]Qi:!Ej;o -h- VH )flJ VL B3Ez; ~~:JIJJl!iJ!J'F :FRL CDRL FR2, CDR2, fR3, 

CDR3,FR4 }A~£7KflmL¥~£7Kftimtl~3flj 6131'- CDR ;fll 41'- FR tlinx; 0 1't lttii I $?:tiixt!'l{]ey~g 
(VH ;;¥0 VL) 71JJIJ%nxmft~*tITT~o ;c£W!L¥:3-g:tc,j;~~tz;J~Btn~Jl:1!l'i Kabat Sequences 
of Proteins of Immunological Interest(National Institutes of Health, Bethesda, 
Md. (1987 and 1991)) ,~ Chothia& Lesk(1987)J. Mol. Rio 1. 196 :901-917 ;Chothia~A 

(1989) Nature342 :878-883 6t;:t:'.5(o **''m1:t"7Fx1=ffPJt~;:t:'.B~r1::mftl'l{]nrt~~;ttl O -Wu 

YO, ~'§t%, t~JJIJ:l:-fu, mtlim1t,1¥R:~m1*lO$R:~m1i 0 m1ieyt:J¾7F~ ~frft~l'ltmf:t, 
f}itl1zn, IgG( f9tltzn, IgGl, IgG2, IgG3 ~ IgG4 lit!'l), IgAl, IgA2, IgD, IgE !1X: IgM m1*o 
[oo65J tE:*1zSJj q=i, **mf:tl'lJ.J "m@:~~tITTn,, £1~½-1tm1*!'l1.J~1'-!!X:$-i'-tITT%, JifiJ& 
$n-1*N~15-m1iJifi~~Bf.J:t§~m@: C Wtltzo, ERCCl) l'l{]f3E~, ~3'cmm1*~~xtm@:BI.Jt~ 
JF·t1:~*o ®~~Yi!,,Fundamental Immunology,Ch. 7(Paul,W. ,ed. ,~2fi&,Raven Press, 
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N. Y. (1989) , Jt l2J, Jt ~ ::st Jffl ct 5 I ffl **A :zjs: ::st , J=!Ff Jifi ~ § 1¥1 o PT Jffl tt£ ill DNA tt * ~,W 

ct3'c~m1tBI.J~{~~{t~lm~F"t.m~te*fm5t o tf ~®-~f;£ r, m~~*ffi35t'Eltr1f Fab, 

Fab I ,F (ab I ) 2,Fd,Fv' dAb ;f1Jli1<~lR:k!R (CDR) h@:, l'j'L'fJ!tiLf:t ( vtl:tzu, scFv) '**tiL 1$, 
,xxm; 1$ ( di a body) ;fO i3:¥f: B'S$ nt, Jt 'E113 JE 12), ~-f' $ ijjct~ :f'f ·f1m~ ~ * etJJ Bf.Jm 1$ B'S~ Y 
~$7}\.o 

[0066] tEJis:ttSA ~, *iB-"Fd h @:" ~t~EB VH ;fU ½l ~t1;;:JE1t£1.)J)GEt<Jm1$J=t@: ;*iB-"Fv h 
@:"5~J~ EBm 1i1¥1•~ !'ts vL ;fo vH ~t1;J:1Eit£1.P>Gstm: 1tJ=t 1t ; *m" dAb J=t N";tJ~EB vH ~*1;;~ 

tll~l't<Jm1*Jt@: (Ward 11JA, Nature341 :544-546 (1989)) ;*iB- ''Fab ft@:" ~1~ EB VL, VH, 

CL ;fP CHI ~fi;;~t11.)J)GBI.Jm1tJ=t@: ;*-j;'g-"F (ab I ) 2 J=, @:''~1~11113-Jfflu~'fJ!!z:_ta<J=11;1t:;ffrj4 

:t!Bf.JM-i'- Fab J=t@:Bf.Jm1tJ=t@:o 

[0067] fr~ ~'~f ;£ r, m 1t 1¥1 m~ ~ it$ 7]\. :l:!l'j'L t! m 1$ ( fftl :t,u:r' scrv), A~ VL ;fO VH 

~ fi;; :IE1 Jffl. :ct ft Jt et~ F 1-: A 1'j'L 1'- $ ij;fc t! Bf.J J4 ~ 1$ lNc M ~ P>G 1'j'L 1ft 5t -=f- C $ Jt!., 1Jtl tzo , Bi rd 

1fJ A, Science 242 :423-426 (1988) llJ Huston 1fJ A, Proc. Nat 1. AcRd. Sci. USA 85 : 

5879-5883 (1988)) a Jlt~ scfv ?t-=f-PJ Jl ~ ~ftjj~t~ :NH2-VL- :t!~ -V8-COOH ~ NH2-V8- ~ 

~ -VL-COOHo *~Bf.JlJJl~tt*:t!~EBli2,[Bf.J GGGGS ;l:£~ff:9U~Jt7!'.Ef$tllJvGo {Jtl!,zo, PJ 

1ffflJl~;l:£~fffU (GGGGS) 4 Bf.J:t!~,{BfilpJfffflJ:t7!'.E1$ (Bolliger 11JA (1993), Proc. 

Natl. Acad. Sci. USA 90 :6444-6448) o PJ ffl rJis:tzSA Bf.JJt1mtt~ EB Alf than 1(J A (1995), 

Protein Eng. 8 :725-731, Choi 11JA (2001), Eur. J. Immunol. 31 :94-106, Hu 11JA (1996), 

Cancer Res. 56 :3055-3061, Kipriyanov 11JA (1999), J. Mol. Biol. 293 :41-56 ln Roovers 

11JA (2001), Cancer Immunol. :im:lta 

[oo6sJ t£~®-tf;£ r, m1t:l:!,xxmft, t!P, ,xx vtmft, Jt~ vH lo vL ~~:JE-ttE•~$ ij;fc'fJt_t 

~~.@~ffl*ffil¥1J4tt~l2},~~ftWtEffl~ml¥1M~~~~~~~~.~oo~~~~~ 

l:cj :!H ~~t:J!8<J 1i 1+ta ti;J:JEJl!Ncxt * liF 1-:M 1'-tii:~£i1i*fm1:v: C $Yi!., 1ftl-tzu, Holl iger P. 1fJ 

}\_, Proc. Natl. Acad. Sci. USA90 :6444-6448 (1993), ;fP Poljak R. J. 1(J A, Structure 2 : 

1121-1123(1994))0 

[0069] tEJis:tt SA~, *iB-"1tr"t.ff:ViJ,, ~1~ 1=j :zjs:1z SA Bf.Jm 1$~m~~*fm:n\.:NU0i.J=t@:Bf.J ff 

~~~~•lifil~ffl1:cjJis:tz~1¥1m~~mffi~*fm*fflR~1tA~ffl~1¥Jffirn~*mtt 

lPirc.:&ffi'r1Bf.Jff1U o 

[ oo 10 J p Htffl * ®r :JE1 tt * A _in cJ~Q 1¥11t i,m tt * c 1Jtl -tzo , ~ tli DNA tt*~ •1~E% f,t ~WT~ 
1t) hA~ks"Jm1* c 111J-tzo•E~m1t 2E12) ~1~mftl'l"lm~~*fm* c w,1:tzo, r.~m:f;tJ=t 

®: ) ' * Ji 12), 1=cj xt T ft ~m 1$1¥11Lct'.; ,r§ ~ Bf.J j'f ]\)JJttf * ·ri YTIY ~ m 1$ 61 m ffi ~ ~ff!J * 0 

[0011] tE*1,tSA ~.20 iiir1til;(£~;,fOJtmi 1=Ji#:h}\ 1tilffl¥t □ $£ Immunology-A 

Synthesis ( ~ 2 ~, E. S. Go 1 uh lP D.R. Gren, Eds. , Si nRuer Assoc fates, Sunder fand, MRss. 

(1991)), Jtim.tt5IJ=§ir*i\*Jto 

[0012] fr*R SA~, 13/T~t~~'E1ti5 DNA ;fP RNA a 

[0013J ttSA l'ts~:fuit:5c~ 

~~ :zjs:1,tSAtt~B~~$1¥JA~-~~~*•m,~ffl*~:&~ttl¥1m~A-~tt* 

i:131:~m{tBI.Jll!~!R;fO $%5 I ®ffc.;&™'til'l-<J CDR IR, %JvG~wJrfffiJ 1¥JA1Jl{,tm*El"t.-tf:~-=f­

~~ I~l ~~m~%~, mm~~A~ ~~~* •m~* l¥lffc.:&~tt~~~ 1¥11¥1re~ ~ 
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~i§'f:'L hA. rm1L~3.!EB"J±1ZO~i§'t:'t5¥01* pg )1r1JiJ1t1ffii§'f:'L PT~ tmJJjr[fii*@J=l=H'ilJ11:::Jt~ 11£, ff 

~1~!lTo 

~f1~i5t~J:I 
[ 00 7 5] ~ 1 m ~Am 1* Ej m JI@* ffi *El±*[;§ T 5t 1* * ;¥0 jJ B"J 1::t ~ 0 

[0016J ~ 2 m~Am1*~lllm EGF Wc1*-'='lmJm*ffi*El±-tf:IElT5t1*m~a{Jt:t~.Jti::p~ 

~t;f,1,; 0D450 {iL 

[oonJ ~ 3 m~Am1*1L1HM A431 ~lm*ffi*&:±-tf:IElT-x=1*li~&z1,rl¥J l::t.~o 

[0078] ~ 4 }1Jf~Am1**~tt~!ffift~ITTm,mg$ (ADCC) i§ttiJJWJEo 

[0019J ~ 5 m~Afxf~:{xmJJ@ -T ~Jl@illJ§~~1JJ!UFEm1*1*!7rik,½t@:-t4.o 

[0080] ~ 6 m~Am1*xtA*Lt~ A431 /J-,mU1t1ffim~E1"1±-tf:1rJHM{tJ=IL 

Jl ~ ~ ~fifi1:i:t 
[0081 J rffiiim~ ~JrfilfYCxt*~ 001¥1 ~Jrfil7J~Jtttf W~Wfit, 1□ ~*1~~nz:*Afflii~ 

~M,r~~Jrfil~~ffl~~OO*~OO,rm~@~A~JE*~001¥Jffim 0 ~Jril~i::p*ttOOA~ 

~##,~~~~~#~~~mm~1¥J~#Jttfi 0 mffl~~~&~*ttOO±rrm#.~1,; 

PT~ iaHt m !JltJ ~1~ s{] 1t ~Jur irQ 0 

[ 0082] ~ JJtlI fJu 1 , m* oo *El± -tf: IEl T 5t 1:t A~ it-"l'L R: Ii: m: 1:t lI 'ft PT~ g ff 37,J ITT -ia: it 
[oo83J ~ r1J tm.m: M22s E1(]lfiiiPT~!RE1{]ff3JU, rtu~$5t1J FRL FR2, FR3 ln FR4 m~ff 
YU :QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWLGVIWSGGNTDYNTPFTSRLSINKDNS 
KSQVFFKMNSLQSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSA(SEQ ID NO :17)o 

[oo84J tlHijJ:tlff:ttPT~iR FRL FR2, FR3 lo FR41~Yuxt Am1*£1ElffYuW*fi 1::r.~. 1t 
tl:\Ej [m,;j']L M225 li'l'iiAJ~!R FRL FR2, FR3 l0 FR4 ffYUt§f!;i_8<JAJlli~ (germline) 1A1*PT~ 
!Rt§xtEZ.ffYIJ o ~J§ ffl NetMHCIIpan $Jc1!:f:~ § ~~1!:f:, ~~jj: in silicon 1s'lt, 5J\.tfrt§flj_ff 

YU Ei HLA-DR %Tnf ftITT*:tO·ti, ~ ili *;¥0 't:'t~1!£ s{]tJ!~ff YU,!). rm ~tt:PJfl__>LA~{,t.lliiiPT 

~ g ${] FR 1, FR2, FR3 lU FR 4 $<] ff YU O fr J1t m ~ m :f¼J $<] £ litll _t , f,; m i-t ~ ;tJL *Tm~ 7]\. tfr 

lm. 2 2 5 m 1* B"J PT 3E !R \'/ 1:$: ~ rsJ §e ttJ, 5t tfr ili 3zJ~ CD R f¼J ~ m ri'H~Ui HS lfilt 2 25 m 1* xt J\\/ ti!~ 

~£&zJi,£ L29, L48 :t0 L67 o x,t HLA-DR 5tT~~B"J*;,fO,ti~r,§jITT CDRl ;,fO CDR3 ITT"tiik,½t 

~R, mumm %TX1~, %:tfr*Bz±tf:IElT'Jt,1* [m,~ M225 m~l~1fl.Ez~)W]jjJ.~£~~¥ 
l:cj AiJJHtll'l'iiPT~IR EIS 1'11*=i" fsJ §e~jj rt., ill:ctit•mi-~JJ, r~11!~l~ (salvation), mil 
$ 5 I jJ ;,fO~ra (Sircar et al, SnugDock :paratope structural optimization during 

antibody-antigen docking compensates for errors in antibody homology models, 

PLoS Comput Biol. 2010 Jrrn 22 ;6), ~~ CDR1 ;¥0 CDR3 ff YU i::ppJ ~1Jt1tR"J~£~, )!~ CDR1 

l==fB'9 33 {fl.g GLy tft1-t1J~£~ Asp,ii CDR3 l==fEl{J 100 ffl.g Thr tft{,r.1,;~~~Asp, ~l¼f:1~ 
Ej HLA-DR 5J"' T ~a~ EIS *lO 'f:'E, * ~)( fHJiJ* CDR3 [R ~ Ej *El±*[;§ TX 1tm~*1fl El"J m ~ 0 

ffii1iHt1¥J~ti1CDR1 A :NY D V H(SEQ ID NO :1) ;ffii&titB"J~tiiCDR3ffYUA AL DY YD 

Y E F A Y (SEQ ID NO :2) lO A L T Y Y D Y D F A Y (SEQ ID NO :3), 83T CDR2 xt HLA-DR 

5tT§e~B"J*lO·ti~1!£, 15iHi ~mltm M225 ITT CDR2 ffYU ( JtffYIJA VIWSGGNTDYNTPFTS, SEQ 

ID NO :4) 0 [;§Jlt, ~~1Jt1t.El(]tl!~ffYUln CDR ff YU, f~iLls"J 4 'l'ffi~m*&:±-tf:IElTx1:tA 
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~{t~£1iHrG1*_mtifi=iJ3Egff5iJj;J: 

[0085] QVQLQESGPGLVKPSETLSLTCTVSGFSLSl\YDVHWVRQAPGKGLEWLGVIWSGGNTDYNTPFTSRLTI 

SVDTSKNQFSLKLSSVTAADTAVYYCARALDYYDYEFAYWGQGTLVTVSS (SEQ ID NO :5) ; 

[0086] QVQLQESGPGLVKPSETLSLTCTVSGFSLTNYDVHWIRQPPGKGLEWIGVIWSGGNTDYNTPFTSRVTI 

SVDTSKNQFSLKLSSVTAADTAVYYCARALTYYDYEFAYWGQGTLVTVSS (SEQ ID NO :6) ; 

[0087] EVQL VESGGGLVQPGGSLRLSCAASGFSL TNYGVHWVRQAPGKGLEWLGVIWSGGNTDYNTPFTSRL TI 

SKDNSKNTLYLQMNSLRAEDTAVYYCARALTYYDYDFAYWGQGTLVTVSS (SEQ ID NO :7) ; 

[ 0088] QVQLKESGPGLV APSQSLS I TCTVSGFSL TNYG VHWVRQPPGKG LEWLGV IWSGGNTDYNTPFTSRLS I 

SKDNSKSQVFLRMYSLQTDDTARYYCARALTYYDYEFAYWGQGTLVTVSS(SEQ ID NO:8)0 

[oo89J [)J_t~ffYiJ i::p 1¥1~+@:ffYiJ~~tzor : 

[0090] QVQLQESGPGLVKPSETLSLTCTVSGPSLS(SEQ ID NO :19) 

[0091] QVQLQESGPGLVKPSETLSLTCTVSGFSLT(SEQ ID NO :20) 

[0092] EVQLVESGGGLVQPGGSLRLSCAASGFSLT (SEQ TD NO :21) 

[0093] QVQLKESGPGLVAPSQSLSITCTVSGFSLT (SEQ ID NO :22) 

[0094] WVRQAPGKGLEWLG (SEQ ID NO :23) 

[0095] WIRQPPGKGLEWIG (SEQ ID NO :24) 

[0096] WVRQPPGKGLEWLG (SEQ ID NO :25) 

[0097] RLTISVDTSKNQFSLKLSSVTAADTAVYYCAR (SEQ ID NO :26) 

[0098] RVTISVDTSKNQFSLKLSSVTAADTAVYYCAR (SEQ ID NO :27) 

[0099] RLTISKDNSKNTLYLQMNSLRAEDTAVYYCAR (SEQ ID NO :28) 

[0100] RLSISKDNSKSQVFLRMYSLQTDDTARYYCAR (SEQ ID NO :29) 

[0101 J WGQGTLVTVSS (SEQ ID NO :30) 

[0102] NYGVH(SEQ ID NO :39) 

[0103] ALTYYDYEFAY(SEQ ID NO :40) o 

[0104] ~nfil{Jtl 2,m~Ez:':ttf:RSl-=fxWA~ft~£Pim1;$:!i?:4:JipJ~gfffiJEl11)tit 

[0105] [)J rA mm M225 s{]$£c¥JipJ3Egs,{_JfffiJ, r::!c.U~$5tj;J FRl, FR2, FR3 ,fU FR4 tl!~ff 
flj : 

[0106] DILL TQSPVILSVSPGERVSFSCRASQSI GTNIHWYQQRTNGSPRLLIKYASESI SG IPSRFSGSGSGT 

DFTLSINSVESEDIADYYCQQNN~1VPTTFGAGTKLELK(SEQ ID NO:18)o 

[0101J IA]1-¥:5t:ttrmm: 225 m:1$s"l!i?:c¥JiAJ~gs{]fFY1L:t!ttrrot$£ftPT~iz: FRL FR2, FR3 :fo 

PR4 FFYiJx,f Am1$£RSlffYiJWJtl:tf l:t~, t~ili-Si mRm M225 $fi:JipJ~g PRl, PR2, rR3 ,;¥0 rR4 

ff3'iJt§1bll't{]AJJfffi (germline) m1$PT~JZ::;t§x1@ffYiJ, i.ttJ§ffl NetMHCIIpan !f;(ftf:!l,lt §~!f;( 

14, t-2.:ct in si 1 icon 5tt'r JiJrm;:;tl=[fblJ=fYiJ-Si HLA-DR ?J\.-=fm~Fr~*;f□ ·ti., m;tf:\ *;f□ ·ti.~1EE RI.Jfil 

~ff Yu, /2A. rm .1ijJ:~iJriiL$£4:JiPT3Eg s{] FRL FR2, FR3 ;fo FR4 l'l"JAit;HtFFYu O -tEJ1:~1g~mt-~ !'I{] 

£nili_t,@ffi itJftJL5t-=t-t:t~:B-,19r ~ 225 m1$s"1PT3Eg ,', 1*~rBJm:tzg, 5t:ttrilixff coR t-~~ 

Jifr~15iHWB"J mtt1;$:xt@m~~£®~£ 1580 x,t HLA-DR 5t-=fm~BI.J*:¥□tH1~B{] CDR3 El{] 

~ :9'c &J]Ht, !TirJ;w ffl Jt-=f xt *' 5t tfr:?R&: :':t tf: [2;1-=f x 1;$: r~ ~ M2 2 5 m 1;$:lE 1:fL& ~ %J :i!1 ~ £ Wi 
~£-Si A~ft_miJipJ~gs,g ;, 1;$:~fsJm~1fst, Jffl.:dit~ffi'r ~jJ, liH&ftJfg- (salvation), 

fili~:$:5 I jJ';fnUl],00: (Sircar et aL SnugDock :paratope structural optimization during 
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antibody-antigen docking compensates for errors in antibody homology models, 

PLoS Comput Biol. 2010 Jan 22 ;6), ~1~ CDR3 ffyiJ q:il=IJ l;J.1Jt1tBS~£S, ~4f CDR3 q:i B"J 93 

1fz:,e l't''.1 Asn i1t1t1v;(£S Glu, 971fz:,e l't':J Thr fJt1t1v;(£S Ser, l;J. ~11£-r HLA-DR '.n'T§:if15' 

ITT*~tt,#~~m:1*rn~g~~*~±*IEITx1*m~*&ffl®ffi~~~~£-ITT~ 

ft o ffif1it B"J~iJ! CDR3 A :Q Q N N E W PT S (SEQ ID NO :9) ;flJ Q Q N N D W P T T (SEQ 

ID No: 10) a El3r~rt coR1 tu coR2 xt HLA-DR 1t-=f-~ii-ss*:fu-r:1~11£, f:~m ~ 1m,m: M225 e{] 
CDRl ( Jtf¥91j7v RASQSIGTNIH, SEQ ID NO: 11) ;,fO CDR2 ffylj ( ~ffyiJ 7'J YASESIS, SEQ ID 

NO: 12) 0 IEJJJt, ~iHJt1tsstl!1JigJ=¥ylj;,fO CDRffyiJ' ~iiJB"Jffi~m*ffi*~±*IEIT".x:1*A~ 

tt~El5imf*$£t!PJ7:Rgf¥yiJ1v: 

[0108] EIVLTQSPDFQSVTPKEKVTITCRASQSIGTNIHWYQQKPDQSPKLLIKYASESISGIPSRFSGSGSGT 

DPTLTINSLEAEDAATYYCQQN°NEWPTSfGQGTKLEIK (SEQ ID NO: 13) ; 

[0109] EIVLTQSPDFQSVTPKEKVTITCRASQSIGTNIHWYQQKPDQSPKLLIKYASESISGIPSRFSGSGSGT 

DFTLTTNSLEAEDAATYYCQQNNNWPTTFGAGTKLETK (SEQ TD NO: 14) 

[011 0] D IVL TQSPA TLSVTPGESVSFSCRASQSIGTNIHWYQQKSHESPRLLIKYASESISG IPSRFSGSGSGT 

DFTLSI!\SVETEDFGMYYCQQNNNWPTTFGAGTKLEIK(SEQ ID NO :15) 

[0111 J EIVL TQSPDFQSVTPKEKVTITCRASQSIGTNIHWYQQKPDQSPKLLIKYASESISG IPSRFSGSGSGT 

DFTLTINSLEAEDAATYYCQQN°NDWPTTFGQGTKLEIK (SEQ ID NO: 16) a 

[0112J L;J._t~J=¥yiJ q:i l't{]~/J\NF¥:7iJ~%1mr = 

[0113] EIVLTQSPDFQSVTPKEKVTITC(SEQ ID N0:31) 

[0114] D IVLTQSPATLSVTPGESVSFSC (SEQ ID NO :32) 

[0115] WYQQKPDQSPKLLIK (SEQ ID NO :33) 

[0116] WYQQKSHESPRLLIK (SEQ ID NO :34) 

[0117] GIPSRFSGSGSGTDFTLTINSLEAEDAATYYC(SEQ ID NO :35) 

[0118] G IPSRFSGSGSGTDFTLSINSVETEDFGYIYYC (SEQ ID NO :36) 

[0119] FGQGTKLEIK (SEQ ID NO :37) 

[0120] FGAGTKLEIK (SEQ ID NO :38) 

[0121 J QQNNNWPTT (SEQ ID NO :41) o 

[0122] t~t@_t~~JmiJU1~iiJ ITTA~1tm1*lf L;J. r§:Jiif : 

[0123] * 1. A~1tm EGFR m1*££1.i)-

.tfi.#-;t ~ .ti(.#--t_-iil"iif~ .ti(. #-~ • "iif ~ 
1K I&. 

BA03 SEQ ID NO: 5 SEQ ID NO: 13 
[0124] 

BB03 SEQ ID NO: 6 SEQ ID NO: 14 

BC03 SEQ IDNO: 7 SEQ ID NO: 15 

BD03 SEQ ID NO: 8 SEQ ID NO: 16 

[ 01 25] ~ mI WU 3' m *~ ± * IEl-=f-x 1* A~ 1t ~ E pJjf[ 1* a{] ;j;lj ~ 

[0126J Cl) t~t@~dm1JU 1 to 211mJE sstt 1*1ii!AJ~gf¥9IJ;,f1J$?:t!1=1J~gf¥91J, 5J\.511j fzit# 
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~fflG~fif?i_mti1)t0$£tii~1t:IRffYUB/,J PCR '311PJ~fffit'f~J=, f&, ~ JJXS1'31 A mi~ Et~~tJJ1flB o 

PCR '3 l1PJ~fffit'f~J=, f9:~~*~'-l 54 "!'"1i~£, t§~~~fffit'f~J=, Bttqif 18 "!'"1itnx£][:1i:o fi~FnJ 
~~1'11'1*1" PCR '3 ltPJJt bt, :itt1f li~fil1$ PCR &@ o 

[0127] PCR&@1;$:¥ :dNTPs 0. 2µM(l&t¾i:&~) ;'!ij:"['"PCR511PJJ=,f& lµ 1 ;lOXbuffer 

3 µ 1 ;cloned pfu (Invi trogcn) 1 µ 1 :JJOJJ<.~ 30 µ 1 o 

[0128] PC R & )\ii ~ 14 : 9 4 °C 3 min -- ( 9 4 °C 3 O s -- 5 6 °C 

30s -- 72"C lmin) X 30 -- 72°C lOmin 

[0129] PCR r1PJt£ 1 % :E~m~·lt1Jf~X EE! Mc5J'-~ JB@_] ®Jrt 1,r. § B/,J ft f&, ~£ EcoRI !tJ:tJ] J5, ~'ij'-m 
1tlft! 1=1J1t:!Rffflj)t0${:tii 1=1J1t:IRfffU%'iJIJ Jl riiU pCR-BluntII-TOPO (Invi trogen) ~ft 

q:,, !f1¥1,r.Jijjc~fflif TOPlO (Invi trogen) Fo# LB/Kanamycin ff}i_t:itf:qfffm~, lt£ 10 i" EIB 
ffi~Hi#r*if Kanamycin B"J LI3 t~1;$::l:S:~f,&q:,:l:-g~, ffi QIAGEN J9l:¥iz~JjXiAJfU~ (QIAquick 

PCR purification kit) ;j;~JjXJ9l;JE1::FF:it!:1f~IJ!Uff, trm5E:~JJi)t0t£f'!PJ3EIRfffU o 

[0130] (2) ti;JJ!*iis:~1t 

[0131] ),A iE ~AB~ filiJ. % ~ RNA, ffi RT-PCR -Ji fz;; ~ ii A lgGl £ iii ,t![ ;!:'. JR lgGlFc 

Jt m: )tot£ t! ·t!i 5E iR K Jt r&, tE Rr-PcR a1 '31 A~~ s{] ~ tJJ 1fl ,~, * ~'ij'-Jt t,m 1c t-ti Jt iu 
pcDNA3. 1 (Invi trogen) ~JE~1;$:q:,, 5J'-:§jlJ{iilJ pcDNA3. 1-Fc )t0 pcDNA3. 1- K ~iis:~ft, f'£ 
D HS ~ ffi !f1f 1,r. , mi :¥iz tl ljX lO 11J!U ff lim 5E ~B 't1: Jl ~ o 

[0132] Jtq:,}\_ IgGl _mtii·t!i1E:'.!R IgGlFc J=,f&1¥Jffflj1'J: 

[0133] ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV 

TVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVV 

VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVITVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 

QQGNVFSCSVMHEALH\JHYTQKSLSLSPGK(SEQ ID NO :42) 

[0134] ~q:,t£iii·t!i5EIR K Jtf&B1ffflj1'J: 

[ 01 35] RTVAAPSVF IFPPSDEQLKSGTASVVCLLNI\FYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS 

STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC(SEQ ID NO :43) 

[0136] m1tB/,J£ti1PT1t!R EB Eco47I I I/NheI }).._. pCR-BluntI I-TOPO 1¥J~l3·ti]t;~tJJr, J[,~ 

~A pcDJ'\A3. I-Fe *:iE~1;$:rt,, 1f:ffi:iii~~IZ:~·t!i5EIR~~o m f;$:s,g$£iJiPJ1t!R EE Asel/ 

BsiWI )J..,. pCR-BluntII-TOPO 1¥J ~l:H±Jll5it:JJ r-·, Jlri:~A pcDNA3. 1- K *iis:~ftq=i, 1f${:i'! 

~1t!R~"r~J:E JR~~ ( ~ ~~JCl¥PC Morrison SL. Cloning, expression, and modification 

of antibody V regions. Curr Protoc Immunol. 2002 May ;Chapter 2 :Unit 2. 12.) a~-iY: 

t£u oHs ~ ffi# 1,t, J9l*iz~ !fx.:¥0 ~IJ!u ff trm AE'. ~a tt: J[, ~ 0 ilJ!~ ff~*~ ic ~ i¥Jtt 1t a%i :n~ ff Yu~ 
fy:, t!P % 111Hi JIJ m 1;$: £ ti1)t0 $£iii l¥J *:iE~ 1;$: o 

[0137] (3) ti=--t ~ CHO ~1™&tt::ff:1:i'd;$:*:iE 

[0138] ~Jm*.&:bfr*~14 :CHO-S ~ 1'ffi! ( W;J § Invi trogen) :bfr*~14:3/;J 1 X CD-CHO ( WJ § 

GIBCO), 1 X HT ( WJ § GIBCO), 8mM :.E-~W5\J~ ( 9!i;J § GIBCO), :bfr*-=p 37°C, 8 % CO2 rlffi.tl§ o ~'ij'-~ 

~ (2) ~fiB,g1Jtf:~~£ti!*:iE~1tlO$£fii*iis:~1;$:A!f1f ~ CHO-S ~Jm, 71{:J:§ DMRIE-C ~~iJ\ 
JfLl~ ( 9!i;J§ Invitrogen) ,Ei:Jf€H:i\JfU~w.~45~1'Fo !f1f~Fol'r~~-:x,~1™:ri'f~-=p _tj£s/,J:bfr 

~~3f 1J01f 500 µ g/ml G418 ( WJ § GIBCO) ;,¥n 12. 5 I.l g/ml 11JrJ4-~~ ( WJ § Sigma) :it!:1f1Jrllli 

14 

CSPC Exhibit 1003 
Page 215 of 459



CN 103772504 A 12/15 Jr 

Yfff ;Q!; 0 1Jo £Ej~"J 14 ~fr§, :t;Jtm; l:±:1 61 ~13 'ti$ 5[ ri:lfHt r /dl tJz i=p, * JtLl@Ji ELI SA BJ.J 1nt ( 'El, 

t~ EGFR-Fc * B *:it:1'11 293T ~H@i=p) WiJJ!tltf:f'Fm1;$::tz:it:_,;_" f:)t;r!;l:±:l*:it:$~n§'J B1~S·ti$ 

5[~, ::kftt_,;_J1f~ 7 ~fr§, /~H)LJ:RJlJ1f~-u~, *ffl ~ 8 A l'r'l*:fogij,Jrtt ( ])!1g § GE) ~1t.J§, 

j~ffr~ PBS, :#~?:jj: 0. 22um ~jjj:1J!fr§, t!P-5tJ11Jiij~U~Iti:1tBJ.Jm1* BA03, B803, BC03 ;fO B003, ffl 

r ~ p fr~wH,tl 0 

[ 01 39 J ~ J1rn 13'tl 4 )Jrtj:\JIE H@ {x. Will!tl m 1*-s ~ ffi * 00 :tz1Bl ± * IEl -=f x 1;$: s{] * '.tU mtt 
[0140J m A431 ~H@ CArcc> w1~tl*:it:mf*xt*El±*IEl-=f'7t1*BJ.Jtf*-r.'t*:fogt:tJ O A431 

~!J@-'=j~IAJ*~l't{]rtt!Jm1*~*' 4°C, 1 1J,a,t O ffl PBS m; -W[, JJoA 100 ftffm~l't{] FITC tJFic 

B1mAFcy tfJ=f·ti-=m 0½1§ The Jakson Laboratory),4°C~1J,a,to PBSm;-~J§ffl-z,t: 

.rt~Hfil1x.:tfr1ll!tl~*l'lf.J~j't;{~~ ( 1!11) o t~ffl~:f:t0<:3/tsll't~~Llffl Prism ~14it. EC50 ( ~~ 

~tjJ~m'.) ill, ~*m* 2a A~e**s,lj*,ttaJ:rn{JAi~1tm1;$: 13A03, 13D03 b~~£,::f;c ( ])!1g-=F 

a*±4m~~~P~0P]) ~~n§'J~*ittL BB03 ;¥0 BC03 -'=j~£,:'Jft§1W,o Jifr~[[l1'-m1*1't{] 

~*m't':t:f:tsEtr*JrX± (Nimotuzumah,j)!1gr Merck KgaA) o 

[0141] * 2 tt1*-s EGFR ~idtftl'IJ.J EC50 ffi: 
[0142] 

vt ft EC50 ( µ g/rnl) 

BA03 0.21 

8B03 0. 25 

BC03 0. 32 

8D03 0. 23 

~~'* 0.28 

*Rk!:J=:. 0.42 

[0143J ~J1rn1Jtl 5 m1*F>JIWT EGF -s~ffi*OO*Sz±*IEl-=fx1*~'El 
[0144] )=§ A431 ~ ,!I@ (ATCC) Cell-ELISA 1J 11:;; ( iii ~ % Bioo Scientific 0 P] 

MaxDiscovery in Cell ELISA kit iJ2,8,Jj-=p;) :rft11J!tl:tz:it:m1;$:x,t EGF -'=j~H@:tz00:tz8z±RIE!-=f 

xf*~*s{]rB.lmgtfJ O ~1Al~~l'IJ.Jm1*-'=j A431 ~H@tE 4 °Cffllf-W 1 +a1 ;;110A±1PlffitJFicBJ.J 

£~llA:tz&:±RIEl-=f EGF ( WJ § R&D), J=§ PBS m;- J@io ~J§' ffl HRP tJFicl'IJ.J*fO~tfr~J)!tl-'=j~ 

H@:tzOO*&:±*IEl-=fx~~*~±~~~filBJ.JmfflA:tzEl±*IEl-=fC002)omfflft~BJ.J 

0D450 -ffi:~Llffl Prism ~14it. IC50 ( =¥:~ijr]H!'ltliit.~) ffi:, ~*Ji!,* 3o ~~**8,lj*Ji:8,lj l'I{] 

A~ 1tm 1;$: BA03, B003 b~ ~£,::f;c~ ~ 5j EJ{_J rll Im We 1*-'=j~ )}§:tz 00 *El±* IEl-=f x 1*~ * ITT 
ittL BB03 ;;¥0 BC03 -'=j~£,::f;c;t§fW,o [l]1'-m1;$:BJ.Jr,Jl!frm,t1:t)J5tltrs.ffir*Jrk±o 

[0145] * 3 1iL1*rliWT EGF -9 EGFR ta*m·til'r'J IC50 m 
[0146] 

I IC50 ( µ g/ml) 

15 
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BA03 2. 31 

BB03 4. 38 

BC03 3. 59 

8D03 2.91 

~£,~ 3.25 

~Irk"±. 8.25 

[0147] ~JJfil{Jtl 6 m1*1l]HM A431 ~JJ@*IEfi*Ez"t.*IEl~x1*~~1t 

[0148] ffl 6 JUft*-ftl 5 X 105 ~ I IL A431 ~arnw.' ffl ¾~:1:1*£ (DMEM+ 10 % FBS) rlt!:[:1:-]'f~ 0 

~ffl 2ml DMEM **' 1t~JJE!.tfrR~ '8* 16-18 /J\a10 Wt~ffl 1ml tPHtt;m~B"J:h&*£ (DMEM, 

~~ 10% FBS) ** 1-2 /J\a,t o tEffl 50ng/ml ffij_[ EGF( *Ez":t-tf:IE!~, Y!jg § R&D systems) 

~ljj~ ~ir 60 5ftrp, DO 5ug/ml m*&'±-tf: IE! ~5t f$m 1*flj A431 ~ H@o ffl tPHt B"J 1 XPBS m:: 
3 :l@i, JJ□ 250 µ 1 ~ffi?Mfglj!.jft (cell lysis buffer,~§ Cell Signalling) ?Mmlf.J§, ~it,, 
14000rpm,4°C, 15 )j'fff, 41C~?Mffl~ift,ffl BCA -l,:if:JfU~~DR.,;_o ~~ western blot 1Ji!;, )j'jjlj 

ffl anti-pEGFR (pY1068) m1* ( Y!JJ § Abnova) iY1tl5E*Ez"t.-tf:IEl~~f~ir$'U~1t, fflm.e,*Ez"±­

-tf:~~5t1$m1* C IJ!tJ § Abnova) iJJtl5E,e,*El±-tf:~~5t1*1,'-_,;_o JttiH1~=*~*1tSJJl'lf.JA~ 

1,t m 1$ I3A0 3 I::~~ :16' *~ £ 5.!IHl"J trJHtLl A 431 ~ JJE!.* [II] *El±* IE! ~ 5t 1$ iiJ ~ ft sg }'~ tL 17931'f 
:t515.1Er~JIX1=. c oo 3) 0 

[0149] ~JJID:{Jtl 7 1*5~m1$f:OC:~'fi~JJE!.ft~Erg~Jl§.1' (ADCC) i:if:filt 

[0150] iE1¥; ~~i'f $tl{R Ei"JJfa.i~ll)lA~Jff~f,t B"Ji.iM:ff ~, l=j;t,§ ~ 1$;f,Q~ ~ Ca2+/Mg2+ B"J 

HBSS (Life Technologies) 1ff.~, :'i=ri#E~Hfil~ft%~1flj (Life Technologies) _t5t}~, 

ff iitE 800g ~it, 30 %4:rpo L!1C~fr?J\.J'f.ffi_taq PBMC, fr HEPES ~19'1tkJJ<JP15td~, ff iil1HX. 
;ffl:;;-¥r~Y1UJE.btf~£, ep &,i- 1 % myZ~ FBS (HyClone Laboratories, Logan, UT), 2nM L- '.fr{m 

@5\:§~, l0mM HEPES, ;,¥0 50mg/mL lJcjc~~Bg RPMI 1640 ;r&*£ (Life Technologies) ~ o i~ 
:'i=r 50ml %.ffr~19'11~~Bf.J Ramos ~HE!. (ATCC) (104 ~~HE!./ JL) ;J;n~;frfii;&ftal.Jm1* ( :'i=r 

50ml %i-fr~19'11~~) 1JOAJIJ~msa,g 96 tL:h&~;t,&_to i~.tl:Ua!~4?8fr 37°Citl:fft~:h&~ 30 ?J\. 

,trpo *3g~~ 50 µ L BI.J 5X 10° ~:;z/1l~~@5trer~JL# lift 37°C#P¥1f 4ho 1fffl 40 : 1 Ei"J~Jl 

Jw~Jl§. (PBMC) : -'¥E,~Jl§. (Ramos ~Hfil) l::~-¥itt1T::L:filto i~;r&~t!zfr 250g ~;t, 10 71\.'flf, ~ 

J§1J:31_Jl_tr~1&0 1tffl~ffi-·fif~},IJ1tl-i,:if:JfU~ (Boehringer Mannheim, Indianapolis, I\J) A 
iu±i!t m s"J m sJBl~tftill!ti _t 1~1ft ~ s"J lL ~mtil~rttL ;tfHm f+* B"Jf :f:s:J11211t **it~ •·ti ag a 
~-+ l::t O 1~:R°tt?Mm~-$ = < f:f:s:J~filtllJJJl - f:f:s:J § 1tllnJl) / C f:f:s:J~::k~JJJl - f:f:5J § 1tlf 

JJJl). Jtrit5f!~O 00 4 Jiff~, *1t ~ B"J )d)JJH,l:m1$ BA03 ,BD03 l::t~:16'3f (cetuximab) 4f£r,§J ITT 
ADCC rt:fJ,fr 0. lug/ml ;fP lug/ml :f:5Jr,§JT~:16'~ (p < 0. 05, Student's t tft~~), BB03 ;];O 

BC03 1=j ~;J6,3f ;tB f!j, o 

[0151] ~JJrn{Jti 8 f»f~~~Hfil -T ~Hfil.1~m~~1Y1ti1Em1*1*~f-3c,75t~•l'i 

[0152] *ij'. J},_ iE 1¥; ~ m ~ (n = 12) $t Ii£ B"J llIL 1ft 11)1 A~ )ff~ {,t, ITT li ~1 :ff~' 1=j t-8 IA] 

16 
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1ttx :;f ~ Ca2+/Mg2+ 1¥1 HBSS(Life Technologies) ¥Ii 15-, :'i= r i# E ~ J@.~ 1~ ?t ~ JfU 
(Life Technologies) J::: 5t Fz;;, # Ji tE 800g ~ 'L' 30 5t irfio i& ~ tE 5t fJr- oo J::: 1¥1 Yr r'rJ 
Jfil J'¢l tt tB3 J@., tE HEPES t,J t'lf -Mi. 7]( + ~ ¥5R, # Ji ¥t 'iJZ ~ }¥ T 11Jltl JE J:tf * £ RPMI 1640 J:tf * 
£ (Life Technologies) ~ o pfr 1~ Yr fa] Jfi1 J'¢L tt ~ J@. £1:JE. £1 tE 50ml i~ tm 1 : 100 lt ~ B<J 

bcta-mcrcaptocthanol xlfilil"f AIM V ta-*£ (Gibco) IJlr'i~tff* 2 /J,a,ti&~J¥i.;f:t~ ijf!Jo JJO 

A 800units/ml 1¥1 GM-CSF(Endogen) ,;¥U 500uni ts/ml B<J IL-4 (Endogen) ;ttHi~# 5 7':o ?Is. 

§1I}1JOAO. 2units/ml 1¥1 TNFa (Endogen) ;f;Ott1,RJt7v 50units/ml B<J IL-1 a (Endogen) ~ 

~itff* 2 7':o ~ 7 7':,JJ□A 50mg/ml B<J Mitomycin Cl /J,a,t, 12l,f~ll:txf~;jjt~filgl'tg~J:JE.~7t{,t, 

?Is.!§ l2l, 600G ~JL,\i&~5:Htt¾l~B<Jtxf~;jjt~}jfilo l2l, 2 X 104 ~Jifil / JL (lOOul) ~1rfi+~~[lffi 
Jt£1¥J 96 JLtg:*:,j,JL ffi corcellect Kit (Biotex) B<J:fn 1PJ:i&1l*i&~A CD4-T ~Hel#~if 
2%Alfill~B<J AIMV :1:g*£0 tE1slf 100 µ 1 txf~:!A~~fil (1 X 104 -t- /ml) B<J 96 JL:l:Z*lJ.z~JJo 

A 10 µ L1*lt:Yv 5mM B<J:r&iJJltlmf* ( x,t~t].JJ□A DMSO) ,~J§~JL1J□A 100 µ 1 B<J CD4
7

T ~~ 

(1 X 105 "1" /rn 1) o 1JiJ¥~R<J T ~HPI:!:W1JJ&ffi R hmarh 1 ue i:i\JfLl1Y!tlk OIJ!UJE7J¥t~~ T nvi trogen 

B<J alamaraBlue Assay kit mJfU~w.~ 45) o ~4fm*Mt•mt T ~,Jffl!{~¥~1~~ ( ~t-1Jit~ 

T ~~fili~i~t~~=mf*i§.B<J T ~Hel:!:Wm~ /DMSO t].13<] T ~M!J:!:W11i~. pJ~~X"rok Stickler 

MM et al. A human dendri tic cell-based method to identify CD4+T-cell epi topes 

in potential protein allergens. Environ Heal th Perspect. 2003 February ; 111 (2) : 

251-254.) 0 Jtm*-izo ~ 5 ?Jr~, *1t~ as[[!~ Aii~HtJn:f*rt.J.Jt *15-m1t~~,*~~1i£sJ.J 
:%½t1JJ1,Jt~ BA03 ;¥n BB03 --9~bt.*;t§b~1f ~lH~fl£ (p < 0. 05, Student's t rur~) 0 

[0153] ~nmfJtl 9 BA03 x0 E$n!, mIDJn!, E~AAH!ilPjLB,~;fi!Erfi~~~ElJ.J f*Yrm~~tt 
[0154 J BAo3 xtH$@, m~@, ij~$!n! 101L$!n! ij,rm ~ JWJ.sJ.J f*y!,m~ ;~tL n\.JJ,J xt ~ ijrfi~ ~ 

Heil¥J®crffitt~~*~*tfP~~ffl*fiT~Wa®crmtt~1E1J~~~ffi~7ffl~o~ 

Yrtl*tf1J1'1Ufi:ffl11J!tl~Htt:tiur :ffi 96 JLtR~ff 300-2000 ~ / JL:;f fAJHrr~~filg ( tlti1~Pf fAJHrr 

~~Hfilt~·r1::PA'l1Et~,frp~ijfilfil Jt), tE3'c~tg:*£~ 1JoAtt*&:Yv 10 µ g/ml BI.J BA03 ;¥0 IgGl 

xt~mf:$: ( ~ § R&D systems) ta-* 5-10 7':!B, JJ□A AlamabludNtl1E~Ji@Jt·t-1 0Ntl1E1Ji1*$ 

~ Invi trogen l't{] alamaraBlue Assay kit -ti\ifLJ~W,~-=p) o --9 IgGl Xtbt.it.fflX,f~filgbf:: 

ft·t-1 (% ADCC) ;¥O~Jffl!":t*tf1J1'1U$-. &'i""H>Pffi~Hfili?K"=Etf:JLlJ1'1Ui:i\~~d>lI1[1793iX ( -~1[ 

=FL) o flrp~~Hel rt, JJ□ Am1*1B, 1I}1JOA PE ~ftlJFic.1¥J=m (PE-lab led anti-human IgG 1, 

Southern biotechnology), 1P¥Llffi FACS 1NU5E EGFR ~~Jj( f o :ltm*:tlo~ 4 ?fr~, *1t~ B<J 

A vJHt m 1* BA o 3 x-t $ ,frp ijrp ~ , m Jim@ , H~ JJ,~ ;Ii! ;¥0 ~}!Lt, ;Ii! H'P ~ ~ Hfil ":t -EE: lf _ffiL~ tf1J trHt ffi ( ~ 
4) 0 

[0155] :tz 4 :BA03 xt.:-ffAJij,p~~ffiB<Jf*Yr~~·t-1 

[0156] 
}Jtf~~~ }Jtf~tl!JJJe.~ EGFR ~it_ %ADCC hr 1i tl!1 JJB!!. 

:1J<.-'f- *;ytp~1J2'-

17 

CSPC Exhibit 1003 
Page 218 of 459



CN 103772504 A 15/15 Jr 

H460 + 14 % + 

JJ;f, ~ A549 ++ 28% ++ 

H292 ++ 18% ++ 

DLD-1 ++ 27% + 

ttMJ~ HT-29 ++ 29% +/-

[0157] BXPC3 ++ 17% ++ 

~-/ii HPAC + 15% + 

BT474 +/- 3% +/-

tLMl~ SKBr3 + 9% +/-

BT20 +++ 22% ++ 

MDA-MB468 +++ 18% + 

HCC1937 ++ 21% ++ 

[015sJ -trJJf:M-$ :+/-5-10%, +10-20%, ++20-40% 

[0159J ~*1Jtl 10 iJJ1m~~~~~Mz 
[0160] r:f'i Bal b/ c ~ mR a~ 0 *s-1 ErF ¥± -!iJt AEzij1e£~§m ijpJ~ A431 §m ijpJ (5 X 106 ~§m ij@ 

/0. lml/ ~R/J\!M) a M1ffiB<JR~fflilJ!tl{~~ilJ!tl~,M1ffiB<J:AJJ\1~ffl0.ft ( tE: X Jt 2
)/2 :?!Ht 

~ o §ijrpffi:p;JJ\Af hlJffi::i6iLl 100mm
3 

(61-158mm
3

) a-1, t~=mrnrrffi:t:/J,tEiiiJffi /J\ l\'ffe,~!tf1:5Hfc:JJX: 
3 §'_a o M JaJ pg !'11.J ~~Jal ~ , JW1 IJ] §j]~ pg Ll 5mg/kg r4't ~, :tt it r4't ~ 5 lJZ o .If: J_El[ tbJ( ( 11: :1/;J ~JJ 
ttx1Jffl ) o ij,pffi B<J1tfx:tm ~ 6 ?fr?F, 1-::f-'.~7J(x>f Jfflf_a, ij,pffi:a - JWJ cpflHR-:l:l+E:ilJ > 15oomm3, 

,:zjs:1z Sjj HS Jd111tm1t BA03 lP ~JJZ,:Yf iirff J§ + ~ij,pffi l'tsm tf:-'=i x1Jffl£~.f§ 1::ti~ii SJl~-tl1HM 
(p < 0. 001, Student's t ~~) ,{B)dvHt BA03 m1tJ=l{fl::t~iJZ,:¥f£1if □<Jmijtpffi~'f:i (p 

< 0. 05, Student' s t ~~) a 

[0161 J ~ ff 2Js:a SJ:J B<J Jl ft~ Jlfil7J A Bt:5:Zl fth:¥:§m B'-rteHt' * 1NJ!l--u~#A 1n ~'4~J_El[fij~ 0 ~i 
~s~0TTB<Jm~~~.mLlx1W~§m~*fi~#~a~fi~,~~a~hlJ:a2Js:~~B<J~ 
-tftffili!z pg o 2Js:1z~ E(J~ifflffili! EEJ5Jrl3fHXlLlJ}:K&A1£fPJ~fAJ4PJr4'ttl::I o 

18 
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[0001] 

[0002] 

<llO> _t7&if:!2~~tm14tt~~(ll. 0-§'J 
<120> Ai!JlHtm*&:~*~r~1*m~&;i,t:m~ 

<130> IDC120126 

<160) 43 

<170> Patcntin version 3.5 

<210) 1 
<211) 5 

<212) Pl<T 

<213) AIJ¥3iU 
<400) 1 

Asn Tyr Asp Val His 

1 5 

<210) 2 

<21 l> 11 

<212) PRT 
(213) AIJ¥31ti 
<400) 2 
Ala Leu Asp Tyr Tyr Asp Tyr Glu Phe Ala Tyr 

1 5 10 

(210) 3 

<211) 11 

<212) PRT 
<213) AIJ¥Jti 
(400) 3 
Al,1 Leu Thr Tyr Tyr Asp Tyr Asp Phe Ala Tyr 
1 5 10 

<210) 4 

(211> 16 

<212> PRT 
<213) Airt:Ju 
(400) 4 
Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr Ser 

1 5 10 15 

<210> 5 

<211> 119 

(212> PRT 
<213> AIJ¥3'1J 
(400) 5 

19 
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Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 

1 5 10 15 

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Asn Tyr 

20 25 30 

Asp Val His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu 

35 40 45 

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 

50 55 60 

Ser Arg Leu Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu 

65 70 75 80 

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 

85 90 95 

Arg Ala Leu Asp Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 

100 105 110 

Thr Leu Val Thr Val Ser Ser 

115 

(210> 6 

(211> 119 

(212> PRT 
(213> AIJ"fJLl 
(400) 6 

Gln Val Gln Leu Gln Gl11 Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 

1 5 10 15 

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr 

20 25 30 

Asp Val His Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile 

35 40 45 

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 

50 55 60 

Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu 

65 70 75 80 

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Al cl Val Tyr Tyr Cys Ala 

85 90 95 

Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 

100 105 110 

Thr Leu Val Thr Val Ser Ser 

115 

(210) 7 
<211) 119 

<212> PRT 
(213> AIJ¥:1u 
(400> 7 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 

[0003] 
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1 5 10 15 

Ser Leu Arg Leu Ser Cys A1a Ala Ser Gly Phe Ser Leu Thr Asn Tyr 

20 25 30 

Gly Val His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu 

35 40 45 

Gly Val Ile Trp Sor Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 

50 55 60 

Ser Arg Leu Thr Ile Ser Lys Asp Asn Ser Lys Asn Thr Leu Tyr Leu 

65 70 75 80 

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala 

85 90 95 

Arg Ala Leu Thr Tyr Tyr Asp Tyr Asp Phe Ala Tyr Trp Gly Gln Gly 

100 105 110 

Thr Leu Val Thr Val Ser Ser 

115 

<210> 8 

<211> 119 

(212) PRT 
(213) Aiff}U 
(400) 8 

Gln Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln 

1 5 10 15 

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr 

20 25 30 

Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu 

35 40 45 

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 

50 55 60 

Ser Arg Leu Ser Ile Ser Lys Asp Asn Ser Lys Ser Gln Val Phe Leu 

65 70 75 80 

Arg Met Tyr Ser Leu Gln Thr Asp Asp Thr Ala Arg Tyr Tyr Cys Ala 

85 90 95 

Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 

100 105 110 

Thr Leu Val Thr Val Ser Ser 

115 

(210) 9 

(211) 9 

(212) PRT 
(213) A Tff}lj 

<400) 9 

Gln Gln Asn Asn Glu Trp Pro Thr Ser 

1 5 

[0004] 
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(210> 10 
<211> 9 

(212> PRT 
(213> AIP¥~1J 
(400> 10 

Gln Gln Asn Asn Asp Trp Pro Thr Thr 

1 5 

<210> 11 

<211> 11 

(212) PRT 
<213> AIPf~U 
<400) 11 

Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His 

1 5 10 

<210) 12 
<211) 7 

(212> PRT 
<213) AIPf~IJ 
(400) 12 

Tyr Ala Ser Glu Ser Ile Sor 

1 5 

<210> 13 
<211> 107 

<212> Pf{T 

<213) AIPfJIJ 
(400) 13 

Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr ?ro Lys 

1 5 10 15 

Glu Lys Val Thr l le Thr Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn 

20 25 30 

Ile His Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu Ile 

35 40 45 

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ster Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu Ala 

65 70 75 80 

Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Asn Asn Glu Trp Pro Thr 

85 90 95 

Ser Phe Cly Gln Cly Thr Lys Leu Glu Ile Lys 

100 105 

[0005] 
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<210> 14 

<211> 107 
<212) PRT 
<213) A.Ir¥37J 
<400) 14 

Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys 

1 5 10 15 

Glu Lys Val Thr Ile Thr Cys Arg Ala Ser Gln Ser lle Gly Thr Asn 

20 25 30 

I le His Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu Ile 

35 40 45 

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Cly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu Ala 
65 70 75 80 

Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr 

85 90 95 

Thr Pile Gly Ala Gly Thr Lys Leu Glu Ile Lys 

100 105 

(210> 15 

(211> 107 

(212> PRT 

(213) A.I~9U 
(400> 15 

Asp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Val Thr Pro Cly 

l 5 10 15 

Glu Ser Val Ser Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn 

20 25 30 

Ile His Trp Tyr Gln Gln Lys Ser His Glu Ser Pro Arg Leu Leu Ile 

35 40 45 

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Thr 

65 70 75 80 

Glu Asp Phe Gly Met Tyr Tyr Cys Gln Gln Asn A::,n Aim Try Pro Tiu 

85 90 95 

Thr Phe Gly Ala Gly Thr Lys Leu Glu Ile Lys 

100 lOS 

<210) 16 

<211> 107 
<212) PRT 

<213) AIJ¥1u 
<400) 16 

[0006] 
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Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys 

1 5 10 15 

Glu Lys Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn 

20 25 30 

Ile His Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu Ile 

35 40 45 

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Srlr Arg Phe Ser Cly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu Ala 

65 70 75 80 

Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Asn A.sn Asp Trp Pro Thr 

85 90 95 

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 

100 105 

<210) 17 
<211) 119 

<212) PRT 
(213) AIJ¥9U 
(400) 17 

Gln Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Gln Pro Ser Gln 

1 5 10 15 

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr 

20 25 30 

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu 

35 40 45 

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 

50 55 60 

Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser Lys Ser Gln Val Phe Phe 

65 70 75 80 

Lys Met Asn Ser Leu Gln Ser Asn Asp Thr Ala Ile Tyr Tyr Cys Ala 

85 90 95 

Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 

100 105 110 

Thr Leu Val Thr Val Ser Ala 

115 

<210) 18 

(211> 107 

<212> PRT 
<213) Aift:1U 
<400) 18 

Asp Ile Leu Leu Thr Gln Ser Pro Val Ile Leu Ser Val Ser Pro Gly 

5 10 15 

Glu Arg Val Ser Phe Ser Cys Arg Ala Ser Cln Ser Ile Gly Thr Asn 

[0007] 
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20 25 30 

Ile His Trp Tyr Gln Gln Arg Thr Asn Gly Ser Pro Arg Leu Leu Ile 

35 40 45 

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Ser 

65 70 75 80 

Glu Asp Ile Ala Asp Tyr Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr 

85 90 95 

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys 

100 105 

(210) 19 
(211) 30 
(212) PRT 
<213) AIFF3'U 
<400) 19 

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 

1 5 10 15 

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser 

'.W 25 30 

<210) 20 
(211> 30 
(212) PRT 
(213) A TJFJU 
(400) 20 

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 

1 5 10 15 

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr 

20 25 30 

<210) 21 

<211) 30 
<212) PRT 
<213) AIJF;(jLl 
<400) 21 
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 

1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Leu Thr 

20 25 30 

(210) 22 
(211) 30 
(212) PRT 

[0008] 
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[0009] 

<213> AI!fJLl 
(400) 22 
Gln Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro 

5 10 

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr 

20 25 30 

<210> 23 
(211> 14 

(212> PRT 
(213) AIFfYLl 
(400) 23 
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu Gly 
1 5 10 

(210) 24 

(211> 14 

(212) PRT 
(213) AI!fJ°L 
(400) 24 
Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly 
1 5 10 

(210) 25 

(211> 14 

<212> PRT 

<213> AI!fJU 
(400) 25 
Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu Gly 
1 5 10 

(210) 26 

<211> 32 

<212> PRT 
<213) A.::r:J~?iu 
<400) 26 

Arg Leu Thr 
1 

Leu Ser Ser 

<210) 27 

<211> 32 
<212) PRT 

Ile 

Val 
20 

<213> AI1¥Ju 

Ser Val Asp Thr Ser Lys Asn Gln Phe 

5 10 

Thr Ala Ala Asp Thr Ala Val Tyr TyT 

25 

26 

Ser 

Cys 
30 

8/13 Jr 

Ser Gln 
15 

Leu Lys 
15 
Ala Arg 
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</100) 27 
Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys 

1 5 10 15 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

20 25 30 

<210) 28 

<211> 32 
(212) PRT 
<213) Aiff~'L 
(400) 28 
Arg Leu Thr Ile Ser Lys Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln 

1 5 10 15 

Met Asn Ser Leu Arg Ala Glu Asp Thr .l\la Val Tyr Tyr Cys Ala Arg 

20 25 30 

<210> 29 
<211) 32 
<212) PRT 

<213) Aifffl" 
<400) 29 
Arg Leu Ser Jle Ser Lys Asp Asn Ser Lys Ser Gln Vc1 l Phe Leu Arg 

1 5 10 15 

Met Tyr Ser Leu Gln Thr Asp Asp Thr Alc1 Arg Tyr Tyr Cys Ala Arg 

20 2fl 30 

<210> 30 

<211) 11 

<212> PRT 

<213> Aiff::Ytl 
(400) 30 

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 

1 5 10 

<210) 31 
<211> 23 

<212> PRT 
<213) AIJ¥¥U 
<400) 31 
Glu Tl e Val Leu Thr Gin Ser Pro Asp Phe Gln Ser Val Thr Pro Lys 

1 5 10 15 

Glu Lys Val Thr Ile Thr Cys 

20 

(210) 32 

[001 O] 
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<211) 23 

<212> PRT 
(213) A::utJu 
(400) 32 
Asp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Val Thr Pro Gly 

1 5 10 15 

Glu Ser Val Ser Phe Ser Cys 

20 

<210> 33 

<211) 15 

<212> PRT 
<213> A.Iffy~ 

<400> 33 

Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu Ile Lys 

1 5 10 15 

<210> 34 
(211> 15 

<212> PRT 
<213) Aiff}lj 
<400) 34 

Trp Tyr Gln Gln Lys Ser His Glu Ser Pro Arg Leu Leu Ile Lys 

1 5 10 15 

<210) 35 

<211> 32 
<212) PRT 

<213> AIFF35U 
(400> 35 
Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

1 5 10 15 

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ahl Thr Tyr Tyr Cys 

20 25 30 

(210> 36 

<211> 32 
(212> PRT 

(213> AIFF35Ll 
(400) 36 

Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

1 5 10 15 

Leu Ser Ile Asn Ser Val Glu Thr Glu Asp Phe Gly Met Tyr Tyr Cys 

20 25 30 

[0011] 
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(210) 37 

<211> 10 

(212) PRT 
(213) AIFF:YLl 
(400) 37 

Phe Gly Gln Gly Thr 

1 

(210) 38 

(211> 10 

(212) PRT 

<213> AiffJU 
(400) 38 

5 

1¥ 

Lys Leu Glu Ile Lys 

10 

Phe Gly Ala Gly Thr Lys Leu Glu Ile Lys 
1 5 10 

<210) 39 

<211> 5 

(212) PRT 

(213> AI!r:7Ll 
(400) 39 

Asn Tyr Gly Val His 

1 5 

<210> 40 

<211> 11 

<212> PRT 

<213) AiffJU 
(400) 40 
Ala Leu Thr Tyr Tyr 

1 5 

<210> 41 

<211> 9 

<212> PRT 
<213) Ail'F:7U 
<400) 41 

:\sp Tyr Glu Phe Ala Tyr 

10 

Gln Gln Asn Asn Asn Trp Pro Thr Thr 

1 5 

(210) 42 

<211> 330 

<212> PRT 

<213> AIF¥;1ti 
<400> 42 

[0012] 

91J * 11/13 Jr 
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Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 

1 5 10 15 

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 

20 25 30 

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 

35 40 45 

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 

50 55 60 

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 

65 70 75 80 

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 

85 90 95 

Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 

100 105 llO 
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 

115 120 125 

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 

130 135 140 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 

145 150 155 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 

165 170 175 

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 

180 18!1 190 

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 

195 200 205 

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 

210 215 220 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu 

225 230 235 240 

Jtet Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 

245 250 255 

Pro Ser Asp Tl e Al c1 Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 

260 265 270 

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 

275 280 285 

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 

290 295 300 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 

305 310 315 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 

325 330 

(210> 43 

<211> 107 

[0013] 
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(212) PRT 
<213) AIJ'¥3iti 
(400) 43 

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 

1 5 10 15 

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 

20 25 30 

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln 

35 40 45 

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser 

50 55 60 

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 

65 70 75 80 

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser 

85 90 95 

Pro VaJ Thr Lys Ser Phe Asn Arg Gly Glu Cys 

100 105 
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Application Number 
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Secrecy Order 37 CFR 5.2: 
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Inventor Information: 
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Legal Name 
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Mailing Address of Inventor: 
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Postal Code I ~01203 I Countryi I FN 
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generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 33726 

Email Address docket@bozpal.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention l\ntibody-Drug Conjugate 

Attorney Docket Number K;CPIT-002 I Small Entity Status Claimed ~ 
Application Type Non provisional T 

Subject Matter Utility T 
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Application Number 
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Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

;_ 
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 
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Publication Information: 
□ Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

□ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner IO Limited Recognition (37 CFR 11.9) 

Customer Number ~3726 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending I· I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I ► 371 of international I· PCT /CN2016/073844 ~016-02-16 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I by selecting the Add button. 
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Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 
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property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 
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Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

J/01510085038.8 J:;N J/015-02-17 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
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paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 
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1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 
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(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
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B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
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results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 
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to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 
Assignee 

I 
Legal Representative under 35 U.S.C. 117 

I 
Joint Inventor 

• Person to whom the inventor is obligated to assign . I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~HANGHAI MIRACOGEN INC 

Mailing Address Information For Applicant: 

Address 1 SUITE 4E, BUILDING 3, 

Address 2 NO. 1238 ZHANGJIANG RD, PUDONG DISTRICT 

City SHANGHAI State/Province 

Country I J:;N Postal Code 201203 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number CCPIT-002 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Antibody-Drug Conjugate 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature I/James S. Keddie/ Date (YYYY-MM-DD) 12017-08-14 

First Name ~amesS. I Last Name I f-eddie Registration Number 148920 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number CCPIT-002 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Antibody-Drug Conjugate 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuant to the PatentCooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: Antibody-Drug Conjugate 

First Named Inventor/Applicant Name: Chaohong Hu 

Filer: James Samuel Keddie/Sherry Long 

Attorney Docket Number: CCPIT-002 

Filed as Small Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

BASIC NATIONAL STAGE FEE 2631 1 140 140 

NATL STAGE SEARCH FEE- REPORT PROVIDED 2642 1 240 240 

NATL STAGE EXAM FEE- ALL OTHER CASES 2633 1 360 360 

Pages: 

Claims: 

CLAIMS IN EXCESS OF 20 2615 3 40 120 

Miscellaneous-Filing: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 860 
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Electronic Acknowledgement Receipt 

EFSID: 30071222 

Application Number: 15550995 

International Application Number: PCT /CN2016/073844 

Confirmation Number: 1813 

Title of Invention: Antibody-Drug Conjugate 

First Named Inventor/Applicant Name: Chaohong Hu 

Customer Number: 93726 

Filer: James Samuel Keddie/Sherry Long 

Filer Authorized By: James Samuel Keddie 

Attorney Docket Number: CCPIT-002 

Receipt Date: 14-AUG-2017 

Filing Date: 

Time Stamp: 17:46:39 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $860 

RAM confirmation Number 081517INTEFSW17472800 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

218024 

1 Transmittal of New Application CCPIT-002_371-Transmittal.pdf no 4 
7cfdfc37a2f7dc7c7ba521 b0b9f72ec3e67b 

436e 

Warnings: 

Information: 

25029 

2 
Documents submitted with 371 CCPIT-002_ Translation_Statem 

1 
Applications ent.pdf 

no 
6ee5 36c34d 56d d85 af1 f1 3 2ee85 9925 1799 

a9ed2 

Warnings: 

Information: 

278683 

3 
CCPIT-002_Application_Eng. 

yes 37 
pdf 

0c1 3a 1 abddc084See361 d7bf38d93249457 
2cc4f 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 29 

Claims 30 36 

Abstract 37 37 

Warnings: 

Information: 

512473 

4 
Drawings-only black and white line 

CCPIT-002_Figures_Eng.pdf no 7 
drawings 

198b0fa9ba68b73ec536a9d498801 c2074b 
9dbd8 

Warnings: 

Information: 

4303620 

5 
Documents submitted with 371 

WO2016131409.pdf 43 
Applications 

no 
778b0bbbfd2f131 d49c1 e5ad9e6e23e3422 
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Warnings: 

Information: 

138648 

6 CCPIT-002_Prelim.pdf yes 8 
949c1 37f6c84a9a4aa5ae0fc6ac2a094ae 79 

535 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Preliminary Amendment 1 1 

Specification 2 2 

Claims 3 7 

Applicant Arguments/Remarks Made in an Amendment 8 8 

Warnings: 

Information: 

1035081 

7 
Information Disclosure Statement (IDS) 

CCPIT-002_IDS.pdf no 4 
Form (SB08) 

676599d023261 d3b9bb4e5579cead48fb6t 
90d94 

Warnings: 

Information: 

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

4280040 

8 Foreign Reference WO2014152199A l .pdf no 95 
4bfb610a316898c82bd1487fdf4fff9663420 

dfb 

Warnings: 

Information: 

1898251 

9 Foreign Reference CN 103772504A.pdf no 35 
cb4fa5a39Saec01 b5b796b8b0b9aa6118Se 

0Saf9 

Warnings: 

Information: 
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9679 

10 Sequence Listing (Text File) 
IECl 50092PUS_Sequence_Listi 

no -
ng.txt 

Warnings: 

Information: 

1823069 

11 Application Data Sheet CCPIT-002_ADS.pdf no 8 
33f9eb 7 d 8fa4 3 ebee995 0ccb8981 659cc3eE 

3c53 

Warnings: 

Information: 

36859 

12 Fee Worksheet (SB06) fee-info.pdf no 2 
faeb449d4e22aa0b879676c5db850036efb 

63203 

Warnings: 

Information: 

Total Files Size (in bytes) 14559456 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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11:Jt% (86-10) 62019451 ~i.%%W ( 86-10) 62411106 
:z}:. PCT/ISA/237 ($Jtl) (20111¥7 Fl) 

CSPC Exhibit 1003 
Page 254 of 459



1. ~ri-\3-1'r, *~Jlla"JmUJE£r, 
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0 ~a$ il1!'tlt3?:Bt B"J 00 P1F $ il1!' cp 
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, tx.;fiJ ~ * lOfil ::;f A½ ffe*Jl't't/ firJJi!ttL 
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EGFRffi**ffei, PTffl-=fi1:!m;fMtfi~ffE, {§Uiz□ ijrp~. ~)Jm~. ~~ln$~. ~L!l,1!~~0 ':1§Jt5JJ=§s{J 
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., *1l1J¼~AfiJta•~-~J¼~, .Jt:.J!-;tA I: Ab-(L-D)vfiJrffe~tt 
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Ab 1~_:fl~;fl~~*~~~·~·; 

L 1~;fl4*; 
D 1~,:fltalJie..-4-Jf~; 
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12. ~~,J~;R11~~~~4h~*4h .. $~~J:..~~~~A .. **'J 
½4-h A fo)j- ~A~**'] ½4-h, ~ tf fi)f ~ ~ tlfl ~4-,,J ~ ro Monomethyl 
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½4hA~~•~•M½4°h,~tf~~~4*~~~fl~A~~~fl~o 
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½4hAfiJr~A~•1fu½4h, ~tf P)f~~~*~ro 6-Ib*~~~G~ 
~(MC), Ib*~~.il~~~~(MP), #j.ilit-~.ilit(val-cit) .. ~.ilit­
~~-il-(ala-phe) .. 5(-J-~~T'"~!Jl~(PAB), N-~UJ~~~~ 4-(2-11tt~ 
~t-1-lt)~--(SPP) .. N-~UJ~~~~ 4-(N-Ib*~~~ 'f' ~)-~G~ 
-1-fR.itiffiij(SMCC) .. N-~J~ ~~-il~(4-~- ~i!!it~)~~ 'f' itiffiij(SIAB) .. 

~ 6- Ib*~~~~G~~-~-ilit-~-il•-~~~T'"~!Jl~ 
(MC-vc-PAB)o 

15. ~5l~1J~* 1-14 1£-~¥J~~~4h~*4h .. $~~J:..~.:t~~~ 
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•~~-~~•,•M♦4-hA~~•~•M♦4-h,~~~'~¼~L 

~-#••~~-~~-~,#~MA-~Mo 

11. lx.i1J~st<.1-1s1£-~ ~.tt~-4-h-1~*4-h .. Jt:.• •~ ~-~ ~ ., 
•Jl•J¼4-hArJt~•~•Jltl¼4-h~~J__.-ffi~~IA~<;n ~~Jt.!1.-Lcllsl-=f~ 
~ ( EGFR) ;f:1§1:}t~~~~-4-ht~JfJ~o 

18. lx.i•J~;f<.16~,JfJ ., Jl:. t fo)f~~ ~~Jt.!1.-icllsl-=f~~ ( EGFR) 
;f:1§1:}t~~~1-J ~EGFR~:}t~,.Qtr,\i, 1ftl~ ~EGFR~~l!..~:}t~,.Qtr,\i, 

~~~~MM.,..t.»• .. ~•~•,-• .. ~-•,~••,M••, 
1tf., tL •• , •~;Ji .. llQ"!•J-;Ji .. J! ;Ji .. JJJl·;Ji~JJiJ&.)11\io 

19. ~,f•J~;f<.1-15~-~ ~J;t~-4-h1~*4-h .. Jt:.• *~~-ti-~~ ... 
•Jltl ¼4-h A foJt ~• ~ .Jltl ¼4-h ~ ~J __.-¥11-$tl »r • .in. f !1. ~.. ~~»r. Mt 
.,-¥r~»r•!1.*,-¥r~»r-~~~-~-4-ht~m•o 

20. ,;f5t.,f•J~;f<.19~ JfJ it!, Jl:. t foJt~~ Jlt·~ ~ M»• .. ..t.M;J& .. 
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fl}] 

-ti.~4Ji~ 

*~~~a~•~~~*~,~•~a~~k!!.*•-=r-~•~• 
~~~*~o*~~~~a~½~~·~~~*~~m¼~, ~a~ 

~·~~1~*~~ IK~Jfl~o 

~rr-l--tt.~ 
~£!£. * • -r~• (Epidermal Growth Factor Receptor, EGFR, 

~~~ HERl, c-ErbBl) )t_~£!£.*•-r~&ir-Jtlfl)1e~1K1~·' ¾ro 
1186 +il~-~~~~'~-r-f:~ 170kD fr-;-~~--¼~ (.Jorissen 

RN, Walker F, Pouliot N, et al.Epidermal growth factor receptor: 

mechanisms of activation and signaling.Exp Cell Res, 2003; 284 : 

31-53)0 EGFR £-f" I ~M,-i\~.5Jt.-.~#-. ErbB ilE.& (ErbB 1-4), ~* 
M-i\ititt--~5-t-•lto EGFR ;f.l~ir-J~~ f-it j J:.kmi.R, ~-M-£Mt'f!7.t.. 

-0~£!£.*•-r~•~~~~A-~#-.~~~5-t"~½*~-~o*~ 
J~••~-~~~~k!!.*•-r~•,~A~•-,~q~-,-•, 
~p ... , ~Jji•, »f lP'l•'fl=l~-f"•· (Olayioye MA, Neve RM, Lane 

HA, et al. TheEerbB Signaling network : receptor heterodimerzation in 

development and cancer. The EMBO .J, 2000 ; 19 : 3159-3167)0 #1-t 

!£.*•-ra'f!=1~£!£.*•-r•!!.*•-r¼~£!£.*•-r~•~JJ-JB~ 
ije,.o i!_Jtbffie,#-. ~~£!£. *~-f-~#.tt¼, iJt)t-~#.~JI-J M,-~fit¼~ itt 
-~5-t-,t~, _,g#Jr~f~ft½#*~~~' M.ilrJ-iftJ~iE.~tlfl~a~!!.*'f!7¼ 
~' ~m~Mtlfl~ir-i*~h,~~k,f-!!.~,~~~mtlfl~ir-J~~ 
(Ciardiello F, Tortora G.A novel approach in the treatment of cancer: 

targeting the epidermal growth factor receptor.Clin Cancer Res, 2001; 

7 : 2958-2970)0 ~k!!.*•-=t~#.,,ff.~M1f ~~lt.~~a.Jt:.,/f.~M~ 

IDC140176 

CSPC Exhibit 1003 
Page 266 of 459



1111111 lllll llll 1111111111111111111111111111 IHI 111111111111111 
20150217 

2015100850388 

~!!.-Le .. ¼-ft~~~~fFJfl ~i!.~4+,~ .. , 1J!.~Jt..!l.ic~-=t-,t:#-;a.~J!-* 
~.Jttnt~~M'mif;1/ fe,~,o 

~ QQrp~J:. ~*~+~~Jt..!l.ic~-=t-,t:#-~~1!1J-1.~#-, -1---,,{_A. 

!ta½it#- C225 ~#- ( 1rw-¾, Erbitux ~ Cetuximab, 

ImClone( tlt~ Eli Lilly) ¾~ ), ~~£!£.-ic~-=f,t:#-*#.}f-ffe~,J-1., 
"iif f.D.$r EGF ~ TGF ~ti#-1:j~Jt!l.-ic~ -=t-,t:#-~M½, ;f'l7-$JJJt.~ 
~1-t~Tjf--ft½#~, JA.r1ii-t'l7-$1JM'mtlll~~!l.-ic, i¼~~-i=, *~,~~ 
½£½a -~.mz.f J:..Jt..!l.-ic~ -=f~/L!£.o 2004 Jf-*~ FDA .jtt;.-fi1tw-¾ 
itfi M 1&15:, 2006 ,itt)fiitfi *~~•, ~ 1t* Jt._j ,,~~~$-Jfl -f-Jt.~ 
M'm~S4o~•*J:..1tw-¾~,~•-½Jfl~f!MI&1!:*•• 
( ORR)~ 23%, ~,.~~~1-t~½Jflif;fi*~15:*3l°klfi~ 13%-30%0 

~~,,{_A~a½~~' 1r~'-¾it#-~rl~*~1St-~* 3.7%~~A/L!l. 7 
~#-P...Jlio 

Ji-1'--~~Jt!l. -Le~ -=t-,t:~~if;fi,J-1.~~,,{_#J~JF.it (Vectibix, 

panitumumab, Amgen ¾~ ), ,,{_*)fl#~~ ,J, it.fi.~-$i]~~¼A.1-t 
JF. Jt ft-~~, JG !t ~½a ;f t 1J , fei ,{;J ff Jfl T ~Ji:..!£. -ic ~ -=f ,t: ~ (EG FR), 

2006 Jf- 9 fl l1t FDA ¥tifi.J:.. rp, l:j-..~~ .. Jl:jy',l•J~t,;fp' ~•Ml.½Jfl 
~~1-tfi,,s-Jfl-f-if;1/ EGFR fa,t1.~#,lj,t1.IM&1!:o 20064FDA~~ 

;.-f!Jt.JF. ~ if; fi 1-tfi i?ij-,t: ~ #,lj,J-1.M jf_Jlh15: (mCRC)o ;& r1iJ #1 ~JF.~,,{_ 
IgG2 ill~.-~~#-, ~ IgGl ;¾Qf~, IgG2 ~ CDC ~,t1.~ ADCC ~!£.4-h 

•~~aJJ•*•;Ji~,~m~~~••~~••,~iif&,,{_•~• 
*J:.¼Ait#-#J~JF.~~•½it•1t**~~a*aJJ•~*~~~~ 
~ 0 ~,,~~J:.if;ff M jf_)lh15: ~ ,&.!£.-ff-lfi (OR) * i!.~tl 8%, ~FllUl!£. 
,(j-.JfJJX Je. -Le 7 3.6 1--- fl o 

~ 1tk-f:~,~~tt{JkiiF1rw-¾JF.~~#J~JF.~X,tj- EGFR~i!. 

~ KRAS ~ !£. ~ ( KRAS wild type ) ;fi" 1/ 3l°k, r1rJ 5{f KRAS ~~ ·~~* 
»rm!!. 1c-t'rt1J~,t4:, ~~, *~ •~~»r•~½~~~-ti~~JJ•J ~ aJJ~ 
-ti th~ EGFR JF.it~4-hX ~Jfl T KRAS~!£.~ ~M&1!: ~A ( Allegra 

CJ, Jessup JM, Somerield MR, Hamilton SR, Hammond EH, Hayes DF, 

2 
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et al. American Soceitey of Clinical Oncology provisional clinical 

opinion: testing for KRAS gene mutations in patients with metastatic 

colorectal carcinoma to predict response to anti-epidermal growth 

factor monoclonal antibody therapy. J. Clio Oncol. 2009; 27:2091-2096; 

Bardelli A, Siena S. Molecular mechanisms of resistance to cetuximab 

and panitumumab in colorectal cancer. J Clio Oncol. 2010; 

28: 1254-1261 ) 0 

~~,~·~~.~~~~~~•~~~~AB~~~~~*~~ 

~·~~·~-~,~~~~KRAS~~•~n~~-~,~~~·­

~~-~i,AJtl--ffe$l~n ~' *1~i1J1f Jfl o 

rl7-t-Jt.~a~-~~~l4Ji, i!t4*-tf.~*'tici!.£J&.~~•-~1~• 
~ ( antibody drug conjugate, ADC) ~;,lJ ij llti!t-JF..illlt~~ ~-.fi..,f{..o 

.¾it •• ~--~--rl} -=--+~~ill~: 
1. -t-,J-i.~½le,*, ~it-~; 
2. tltlJJe,*,t1. ~ ,J, ~~1-t!f. 4-h; 

3. *~,J,~~-~~Jt.~~*~~' ~lf1~*0 

.¾it·-~--~~Jflit-.¾it~leA-t-~~~-~tltl~*~**~ 
/rrMM~o 't~ti=Jfl~-$1]~: ( 1) ~~-~--~;flJJfllt-~4t¾~1t 
½Jtl/JtMtltlJJe..J:.~le.*,; < 2) ~•-~1~-~~le.* .. a~.i..½~#,ljltl 
AtltlJJe..rAJ; ( 3) ~·-~1~-~,(f.tltlJJe,rAJ *Alf, ~it.tltl~---~1-t•; 
< 4) tltlJJe,*~1-t••~JrrMtltl~o 

.¾;t·-~--~~ttffl~~~~~·' ~¾-+.¾it•-~--~ 
¾ ~ tt~;lJ *¼~~~ -~¾~f ~ .i.. ~~ ~""ii}""-ffiii!~ ~' *~ ~ ~ ~ -t-' 
,(;~~= 

1) le,* .. ~4t,t1.: le,* .. ¾.~1itrl-J~'1l (internalize) , le,* .. ~~ 
~~~,leA¾~-tf.atltl~~L~tltl~t~~~~~~~~A.,'l-, le 
,* .. ~ ~½J»l~tltlJJe,tf--~~ ( extracellular domain, ECD) Jtl.mz.~ t; 

2) ·~~tt,J-i.: ·~,tle,* .. ~4t7'f-,t1.¾~~~-¼f ( ~~'t* 
~ Jt~x..i...J}L ), Jt..¾;t~~,;t.,J-i.~,fiif' ·~~le,* .. ~ .i..½~¾ ~ tt rAl 

3 
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.#-~A-~; 

3) ,J,¼7""1-t~ ¥)#,ti.: 1-t~ ¥}fflJie¼•t1.Jl.-Tr ~~¾I, 1-t~.(f..mz. 
~.Jl¥}~~1ti., 1-t~~;h ADC $".,ff.#-P-J ¥J1~ift/L4h¥J¼,t1.; 

4) -f¾* ~ #•ti.: •* Jl. 1i]"" iJJ-fU ¥J ( cleavable ) i£Jl.:.f: 1i]"" iJJ-fU 

~ (non-cleavable), -f¾* .,ff..mz.~.Jl ~~~,ti.; 
~ ADC¥J#~:ADC~~~~L¼4h:Jl.-TrftP-J.#-~,ADC.(f. 

.mz.~.Jl¥J~i~,t1., ADC J:.)fJfr¼*-f¾#-~-4JL1'--1-t~, ADC ?fr~ffl 
~ ¥J ~ ,t1.~ !.!. 4h _._,ti. 0 

liJ""~~m,ADC~4h~~L~~:k..½~~--*~J1½j~,~¾¼ 
,t1.~ ;tr jk ,t1.Jl.JG ii-.,ff. ~ ant ffi )Jltl ¥J 0 

LHAP-1~ 
*LHA¥JLHAA-~:k..½~-~~4~~~' ~•ff~T~~~ 

!.l.*~~~#-~#-~4-h--4-h, *~~•~*~*~!£.~.~~'. 
~5t~T *LHAo 

*LHA~-~oo~~~#-~4h~*4h,.~.J:.liJ""4~~• .. ~ 
M¼4hAffl~t¥J~M¼4h, ~~¼~•~-M~~~-~~~£!.!. 

* ~ 7""~#-.iit#-o 
.(f.*LHA~-+~~~~o/, .o/ffl~¥J~~~!.!.*~7""~#-.iit 

#-~~y<M_~~-, ~o/Y<M.liJ"":A:g CDRl, CDR2, CDR3 ¼»~ ~¼ 
~ SEQ ID NO: 5~7 P)f1F¥}]f>J1JA.~:A:#-, ~<M.liJ"":A:g CDRl, 
CDR2, CDR3 ¼»1J ~¼~ SEQ ID NO: 12 ~ 14 r)f1F~;f J1JA.~:A: 
#-o 

~*LHA~~~~~o/, ~o/ffl~~~~£!.l.*~~~#-~*~ 
4it. li]"" :A: g CDRl, CDR2, CDR3 I&.¼ Jtl ~¼:kti SEQ ID NO: 12 - 14 
r}f 1F ¥J ;f J1J A ;t- £i SEQ ID NO: 12 ~ 14 r}f 1F ~ ...4 J1J ¥J M - 1l'i. :k.. --r 
70%, 1Jd:kti:k..--r 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 

95%, 96%, 97%, 98%, 99%~;f ,,J, 1Jd:kti~;tf 3 +, 2 +A 1 + 
~~" tk:!k.A~JJr1it~fit¥J;f,1J o 
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~*~~~~~~~o/,~o/ffl~~~~£±*~~~~~~y 

-~ 3t. fil CDRl ... CDR2 ... CDR3 fil¼Jtl @.i,¼~ SEQ ID NO: 5 ~ 7 fi}f 

-iF~Jf J•JA¼ ~ SEQ ID NO: 5 ~ 7 fi}f-iF~Jf 1•] ~ M-,J-1.k -f- 70%, 

{;~'1(P k -f- 75% ... 80% ... 85% ... 90% ... 91 % ... 92% ... 93% ... 94% ... 95% ... 

96% ... 97% ... 98% ... 99%~/ft•J, 1J~~J!.~ 3 + ... 2 +A 1 +~3l: ... 

lk:~A~iJ0it~rit~Jf t 1J o 

~*~~~-+~~~~o/,~o/ffl~~~~£±*~~~~~ 

~y-~3tg FRl ... FR2 ... FR3 ... FR4 fil¼.!U @.i¼~ SEQ ID NO: 8 ~ 

11 fi}f ffe ~ Jf J•J A~~ 3l: ~ o 

~*~~~~~~~o/, ~o/ffl~~~~£±*~~~~~~y 

-~3l:filFR1 ... FR2 ... FR3 ... FR4fil¼!U@.i¼~SEQ ID NO: 8~11 

fiJr-iF ~ Jf ,,J , A¼ @.i¼ ~ J:..~Jf 11] ~ ~ -,t1. k -r 70%, 11~ ~ k -r 75% ... 

80% ... 85% ... 90% ... 91% ... 92% ... 93% ... 94% ... 95% ... 96% ... 97% ... 

98% ... 99%~/f Jr] o 

~*~~~-+~~~~o/, $o/ffl~~~~£±*~~~~~ 
~~-~3l:fil FRl ... FR2 ... FR3 ... FR4 fil¼.!U@.i¼~ SEQ ID NO: 15~ 

18 fiJt-iF~Jft1JA$~3l:~o 

~*~~~~~~~o/, $o/ffl~~~~£±*~~~~~~~ 

-~3l:fil FRl ... FR2 ... FR3 ... FR4 fil¼!U@.i¼~ SEQ ID NO: 15 ~ 18 

fiJt -iF ~ Jf ,,J , A¼ @.i ¼ ~ J:..~Jf JrJ ~ ~ -,t1. k -r 70 % , 11~ ~ k -r 7 5 % ... 

80% ... 85% ... 90% ... 91% ... 92% ... 93% ... 94% ... 95% ... 96% ... 97% ... 

98% ... 99%~/f JrJ o 

~*~~~-+~~~~o/, ffl~~~£±*~~~~~~~y 

* 1if ]t fil ~ Jf JrJ ~ SEQ ID NO: 1 fi}f -iF., 

~*~~~-+~~~~o/, ffl~~~£±*~~~~~~~~ 

-~ ]t fil ~,Jf JrJ ~ SEQ ID NO: 2 fi}f-iF., 

~*~~~-+~~~~o/, $~ffl~~~~£±*~~~~~ 

~~y-,~~g~ tJ A.~ 1t1. IgG ... IgM ... IgA ... IgD ... IgA •~~gAJ:.. 

~11"£.~fil~~j:_~o 

5 
IDC140176 

CSPC Exhibit 1003 
Page 270 of 459



1111111 lllll llll 1111111111111111111111111111 IHI 111111111111111 
20150217 

2015100850388 

,tf.*L a}J ~ -+ ~~;t- t, $ t fi)f~ IgG ~ m IgGl .. IgG2 .. 

IgG3 ,fp IgG4o 

,tf.*L~~-+~~;t-t,Jt:.tffl~~irt~£!t.*~~~~.vt 
~~-•~~IR ~.ft.£.ii.Jf J1J ~¼~ SEQ ID NO: 3 fi)fffe~}fJ1J, 4¼ 
~¼ ~ SEQ ID NO: 3 fi)fffe}f J1J ~ ~-,t1.k-r 70%, 1f1~k -r 75% .. 

80% .. 85%, 90%, 91 %, 92% .. 93%, 94%, 95%, 96%, 97% .. 

98% .. 99%~,.lf J•J 0 

,tf.*L~~-+~~;t-t,Jt:.tffl~~irt~£!t.*~~~~.vt 
~~~-•~~IR;9.A..at-,J-1. lambda •~~IR, kappa •~~g_, AJ:..~•1£ 

~IR~~:A:~o 

,tf.*L~~-+~~;t-t,Jt:.tffl~~irt~£!t.*~~~~.vt 
~~-•~~IR ~.ft.£.ii.Jf J1J ~¼~ SEQ ID NO: 4 fi)fffe~}fJ1J, 4¼ 
~¼ ~ SEQ ID NO: 4 fi)fffe}f J1J ~ ~ -,t1.k-r 70%, 1f1~k-r 75%, 

80% .. 85%, 90%, 91%, 92% .. 93%, 94%, 95%, 96%, 97% .. 

98% .. 99%~,Jf JrJ o 

,tf.*LaJJ ~-+~~;t- t, $.Jt..;t ~ I : Ab-(L-D)v fi)fffe~it¥;,, 

Jt:.t: 
Ab 1t~irt~£!£.*~~~~irt~; 
L1t~-ti-*; 

D 1t~tl¼1Re-4-*1; 
p 1t~ 1-8, 111~ 2-6, 1fd~ 3-50 

,tf.*L~~-+~~;t-t,Jt:.tffl~~tl¼lJie-4-M~~~~~~ .. 
-4-•c~~tl¼la .. ~a,tt~ .. A~~-~~-~~---•AJt:.#&), 
~M~~~·" tl¼lJie~~,.vt!t.., ... M*•~A!t.~~~&o 

~*L~~-+~~~-t, ~tffl~~tl¼lJie·M~~ 
Monomethyl auristatin E ( MMAE ) .. Monomethyl auristatin F 

(MMAF) .. :k.~~·!£.~~ (1f•J~Maytansine DMl, Maytansine 

DM4 ) .. f * $. (calicheamicin).. duocarmycin MGBA.. M" $. 
(doxorubicin), Jt$ •• , e}~··~··" 1131 .. e1¼.~ .. JfF1lff~ 
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JEi llsl -f- .. ~ 1-t. llsl -f- .. ~ * ~ ,f:j:_ ~ 0 

~*~~~-+~~~~t,~tffl~~3*~~~~~~~~ 

~$J~o 

~*~~~-+~~~•t, ~t r}f~~.t:1-*i& ti 6-!!,~$t.1E.-it 

£ G $t.~(MC), !!, ~--JE.~ ~ $t,£(MP).. ttJi.ftit-~.ftit(val-cit), ~ 

.ftit-+~.ftit(ala-phe) .. ~ ~=f fl!Jl£(PAB), N-~Jtl$t.JE.~ 4-(2-

11tt~i;JL--flt)~itlli(SPP) .. N-~Jtl$t.JE.~ 4-(N- !1,~$t.JE.~ 1-f' £)-l1' 

G~-1-#Litl~(SMCC) .. N-$t.Jtl $t.1E.-it£(4-~- LJ$t.~)~£+ tf' it.iii 
(SIAB), ~ 6- !!, ~$t.JE.-it~ G$t.~-il~it-~.ftit-~ ~~=f fl!Jl£ 

(MC-vc-PAB)o 

~*~~~-+~•~~~•t, ~~= 

*~~-~~~~~m½~<~~~~m½~), ~½~*~~ 

--~~~-•~~•-~--~ .. *••i~•~~A .. *M½~ 
~~aA~*M½~,~~~'~½~½~-#-·L~3~~~~--
#4-1ltl ~. -JfJ Jltl 0 

~*~aA~-+~~~*t, fo)f~ill.½~t~&½~~~Jll-f-~f;:/j 
Jrr1\1~1-t.:/i -~, fo}f~1-t.:/i -~-{;d~~ M"~-.f-(Adriamycin) .. l1',6JIJ:$t.J1:£­

~f',tj~~[f'*J~(Taxol)~ $/ ~~ .. (Taxotere)] .. -f-~~~(Xeloda) .. 

W~~~(Gemzar), *$J:k;~(Navelbine), ~~1f~ .. *¾.-i'r-$1J1l1J( J:k; 

'Tff- .. *ff½ .. M"-i~1'}j-) .. 5-FU ;b1:JJE.9fit, ~.}1.**(camptosar) .. ~)j';ftl 

~-- J@i~ .. f~ .. ~~~ YT, *~1'.-(Novantrone) .. ~j~~ .. *$1'Jr~ 
( Oncovin)~, ~ 't 111 ~ ill.½ o 
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*£~~~a*£~~-~~*-~~~~~~~*~,~~* 

i~4~~A,.M½~AM~A~-~½~,(£-•ffi~~~~n~ 
~~4:_*~f-~~ (EGFR) *l§l*~~~~~~t~Jfl~o 

,(£*£~~~~~~t, ~t r)f~~ ~~~4:_*~f-~~ ( EGFR) 

*1§1*~~~1a ~EGFR*l§1*~.8fm' ,ff~~ ~EGFR~~i!.*m*~.8fm' 
~~~roM»•,x••,~M~•,••,~•a,~Ma,aaa, 
1tfa, tL-.a, •,ta, llQ"J•J-a, I a, JJA•a~JJi&Jtmo 

*£~~~a*£~~-~~*-~~~~~~~*~,~~*i 

~-~~A,.M½~AM~A~•M½~,(£••~•.8fm•f±~, 
~~,8f-~~,~-.8fm±*,~•,8f·~~~~~~~t~Jfl~o 

,(£*£~~~~~~t, ~tM~~.8fm~roM»a,xa•, 
~M~a,•a, ~•a,~Ma,aaa,1ttfa,~••, ~•, 
~~--' r•,··-~•&Jt•o 

*£a}l~~a-ffi~~IA~f=tn ~~Jt.4:.*~f-~~ (EGFR) ~*~ 

~~~~*,M~~*~~~~*•~~~~*ffi~~~~n*••~ 

*£aJJ~--jj-~1£-~~~~~~-1~*~' Jt:.~*i~-~~A, •Jl•l 
½~ArJr~A~•Jltl½~o 

*£~~~a~•.8f••f±~,~~.8f•~~,~•.8fm±*, 
~-.8f•~~~~~~*' M~~*~~~~*•~~~~*-ffi~~; 
A~n*•-.i:~*£~~-~~1£-~~~~~~-1~*~' Jl=.~*i~ 
-~~A,.M½~AM~A~•M½~o 

,(£*£~~~~;;t~t, Jl:.~ r)f~~ ~~Jt.4:.*~-r~~ ( EGFR) 

*1§1*~~#J1a ~EGFRll§l*~.&r;w, 11~~ ~EGFR~~i!.*1§1*~.&rm, 

~~~ro~••,~••,~M~•,••,~•a,~Ma,aaa, 
1tfa, tL-.a, •,ta, llQ"J•J-a, la, JJA•a~JJi&Jtmo 
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~.,.M¼~Affl~•~•M♦~~•R~•~-J!-~~*~~~ 

~-~~~*~~,#~¼~EG~tL~~L~~~~-~~~· 

~~~•~~~~*~~~~' Affl~.~~, ~~J!-~~*~Sffl 

J-A r~*L~1~~-ffe~~: 
~*L a}J t, ~~f Ji ~j)La}J, ~ .liJ~ ~~ ~ 1J!.ffl ~#•~-tt.~~ iaJ 

J!-~*~~~~Aiffl~--M~¼~o *A, ~~tfflffl~*a~ 
~~-~•,¾-r~~., ffl~~-~~·,·~~.,Jt&•~* 
~*~~-~a#ffea~~~S~~R~~~ffl~~*~••ffeao 
M~, ~7~*~•M~L~, r~--~*~*~~~~M~o 

~*L~t, ~i¼"~~",,t_.t~~-rllv,lj~;tijM~~Jlk.i'it (~~J!­

~-%"~" ( L) -~-%"~" ( H) *) illa~Jt;,t_J.jt*a¾-r O it 
~~~-"iif ¾~ K ~ A v,lj~o ~--"iif ?J"~ Jh b, y, a A~ .li.#' * 
.f,i-~lit~ ~ M "iif ,¥f~~?)--~ lgM, lgD, lgG, lgA ~ lgE .li.~ o ~~ 

--~~lit R , "iif ~ g_ ~I~~ g_ ~ ii: k. $9 12 A~~ + ~~ ._ ~ "J" g_ it. 

.ti-, ~-j£ ~¼k.t9 3 -t-A~~ ,t-~~-~"D" g_ o ~~- rll~i'it "iif 

~g_(VH)~~-·~~g_(CH)illao ~-·~~g_ r!7 3 +~~~(CHl, CH2 

~ CH3)illao ~~--rll ~-"iif :A: g_ (VL)~~-,~~ g_ (CL)illao ~­

-~g_ •-+~~~ cL •ao ~·~-~ g_ "iif~~Jt&J4t*a ~ $~ 

illi7'A ~ -r, ~i6Jt;,t_~ ~~~#fflJI~(11~~' jkS ffl~)~~r•~ ~ 

~jll?J" Clq ~~¼o VH~ VL g_j£"ii[lJX.ffl?J"~J!-~~:t.,t!£~ g_~(#~ 

X~r*~g_(CDR)), $1a:J1ft~~4i_~~~#~1f~g_ (FR) ~ g_~o 

~ VH~ VL rll.tt-rt1JJ11i;f: FRl, CDRl, FR2, CDR2, FR3, CDR3, 

FR4 M..~~*~L~~*~~f71J~ 3 ,t- CDR ~ 4 ,t- FRillao~~­

/~lit~~"iif.3l:_g_(VH ~ VL)¾ltl7fJa~•~♦~1Ji:.o ~~-L~g~ 

A~~~~¾ije,jf_,Vlj Kabat Sequences of Proteins of Immunological 

Interest (National Institutes of Health, Bethesda, Md. (1987 and 

1991)), A Chothia & Lesk (1987) J. Mol. Biol. 196:901-917; Chothia 

~A (1989)Nature342:878-883 ~~~o ~i½'~~.,,~~1£1iif#~~ 
9 
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?±~•~~*~~o~~,~~~,#~~' YM-iit•,•1t•-iit 
·~ j, Jt itt-.iit• 0 -lit. of VA Jl~ Fl~~ a? .i;t.' 1,~ -:kP' IgG ( 1,~ ~' IgG 1, 
IgG2, IgG3 A IgG4 .!IE~), IgAl, IgA2, IgD, IgE A IgM -lit.o 

,(f.*£a}J 1f, rfj-~ IgG y4it_,1:!z:;t_g ~.tt- IgGl, IgG2, IgG3 A 
IgG4o ,(f.*£aJJ~~~~~1f, ,1r~ IgG yit_,l:!z_:;t_g~ IgGl ~o 

,(f.*£R}J 1f' r)fa K ~4it_,~:;t_g ~*~~Fl~.Jt~' ~ Kml, 
Kml,2 A Km3o 

* f- .iit• ~ ~~-Jf J,J 
,(f.*£aJJ~~~~~1f,.iit~£±*~~~•.iit•~Yit.of~g~ 

~~§1JJl SEQ ID NO:lo ,(f.*£aJ]~~~~~1f, .iit~£±*~~~ 
·.i;t·~~it.of ~g~~~§1JJl SEQ ID NO:2o 

}i-~oo, *£aJ]r)f~~.i;t·~Y--iif~g~~-;f§1J~ SEQ 

ID NO: 1 ~ ;f §•J ;¾a 1~ ,t4:.f. j,' ~ 70 % , ,{Jl~Jl.f_ j,' 7 5 % , ,{Jl~:)t.f_ j,' 80 % , 

,{Jl~Jl 85 % ' -1i-1Jl~Jl.f.j,' 90 % ' il-3tt-~Jl.f.j,' 95 % 0 

}i-~oo, *£aJJ rk~at.i.iit•at.i~*ii.r~ g at.i~~•Jf 1,J ~ sEQ 

ID NO:2 ~;f J•J ;i:a1~1t4:.f.j,' ~ 70 % , ,{Jl~Jl.f.j,' 75 % , ,{Jl~Jl.f_j,' 80 % , 

,{Jl~Jl 85 % ' -1i-1Jl~Jl.f. j,' 90 % ' il-3tt-at.i Jl.f. j,' 95 % 0 

,(f.*£aJJat.i~~~~1f,.iit~£±*~~~·.i;t·~y--~~--iif 
3l:_ g l1t.i CDR l1t.i ~~-Jf §1J .JA :;t. ~ r: 

Y*at.i CDR1,CDR2 ~ CDR3 at.i-i..~•JfJ•J¾Jtl~ SEQ ID NO: 
5-7; ~it.at.i CDRl, CDR2 ~ CDR3 ~~~~§1J¾t1J SEQ ID NO: 
12-140 

}i-~m,, -lit~£±-ic~~~·.i;t·~yit_~ CDR ¼~~~~­
;f J•J of fi~}t,(f. SEQ ID NO: 5-7 J:.. mm-+ A j, +~•at.i ~3l:.AJf ~ 
A~~o 1Jl~~}t, ~3l:_, ~:hoA~~~~£-•~~i:t 3 +~~-o ~ 
1Jl~~}t,~~,~~A~~~~£-•~~i:t2+~•oil1Jl~~}t, 
~~,~~A~~~~~-~~ii:1+-i..£-•o 

Ji-~m,, -iit~£±-ic~~~·~·~~--~ CDR ¼~~~£-• 
;fJ•Joffi~}t,(f. SEQ ID NO: 12-14 J:..m~-+Aj, +~-~~?t_, Pf 
~A~~o1il~~}t, ~?t.,~~A~~at.i~~-~~ii:3+~•0 
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~1Jl~~¼, ~j}:,.~A~~~~-~~tt2+~•0•1Jl~~ 
¾, ~~,-~A~~~~~-~~tt1+~~-o 

~*~~~~~~*~,~~£±*~~~~~~~y*~~*~ 

~I&.~ FR ~~•Jf1•J~~~Pr: 
Y*~~g_ FRl, FR2, FR3, FR4 ~Jft•J¼.i~;lJ SEQ ID NO: 

8-llo ~*~~!&. FRl, FR2, FR3, FR4 ~,JfJ,J¼Jtl;lJ SEQ ID NO: 
15-180 

~-~~,~~£±*~~~~~~~Y*A~*~~l&.FR~~ 

~-,Jf J1J~1ii¼~ SEQ ID NO: 8-11, SEQ ID NO: 15-18 J:.. tl:t~-+ 
A~+~~-~~~,~•A*~o1Jl~~¼, ~~,-~A•~~~ 
~-~~ti3+~~-o~1Jl~~¾, ~~,-~A*~~~~-~~ 
tt2+~~•0•1Jl~~¾, ~~,-~A*~~~~-~~tt1+~ 
~-0 

J:..a~~A CDR l&.A.fl!.*l&.~~~-~±~j}:, •:huA~~~~ 
~ j}:.Jf-~1Ji !A1* fl 4"t.Jt,t1.tt½ EGFR ~ nih o 

~*~~~~~~*~, ~~£±*~~~~~~Y*·~~g_~ 

•Jt.11J¾ SEQ ID NO:3o ~*~~~~~~*~, ~~£±*~~~ 
~~~~~*'~~g_~~~J,J¾ SEQ ID NO:4o 

~-~~, *~~fi)fa~~~~Y*•~~g_~~~-;t.J,J !:j SEQ 

ID NO: 3 ~ Jf> J1J :fl§J 1~ ,t1.L !),' ~ 70 % , 1Jl~¾L !),' 7 5 % , 1Jl~¾L !J,' 80 % , 

1Jl~¾ 85 % , -1t-1Jl~¾L!J,' 90 % , ·if~¾L!J,' 95 % , ~ 96%, 97%, 

98%, 99%0 

~-~~' *~~fi)fa~~~~~*•t.a~l&_~~~-Jt.J1J !:j SEQ 

ID NO: 4 ~ ;t. J1J :fl§J 1~ ,J-i:L !),' ~ 70 % , 1Jl~)tL !),' 7 5 % , 1Jl~)tL !J,' 80 % , 

1Jl~)l_ 85 % , ..1f-1Jl~)tL!J,' 90 % , ·if~)tL!J,' 95 % , ~ 96%, 97%, 

98%, 99%0 

*~~~a~~~j}:.Jt~~~~ti#~~~~I~~*R~o* 

-~~~~AJ~¼~~~m~-~j}:~~DNA¼~~~*o~~' 

ffi~Y*~~*j}:.Jt~~~-¼~~~~~tl~~¼~R~o 
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~*L~t, fflT~~Jf~M-~CMB~)~Jf~~~~W¼ 

tt~~*:tt.:f1tl-jo BLAST~ BLAST 2.0 ~*' ~1fl¼!tl~~~ Altschul 

~ ( 1977) Nucl. Acid. Res. 25: 3389-3402 ~ Altschul ~ ( 1990) .J. Mol. 

Biol. 215: 403-4100 *ffl -Wtl-1Pj:__~ t fi,Jf-~~~Jl:iJ....~tt, BLAST ~ 

BLAST 2.0 lif vAffl T~A~*L~ ~it.£•Jf 11J M -,t1.W ¼tto :tJtAt 
BLAST ¼~Jr~~#-lif vAil~~ .ft.!!.4h:tt.~1i ,t t ,~ ~~tkfiJf"R:/lo 

•*L~t,~~~i\~•'4~~~½~70%~,Jf~M-~~it 

~•;f 11J ~#£i fi,Jf-i!.it~•;f 11J~~M -~ § J!k.,Jf J1J, -Wtl-1P ~ *ffl * 

j:__~i!.~*(~-1P*ffl#$~tt~B~ST¼#)~, ~~L~§JJ;k. 

,Jf11J;tij~ti¼~ ½~' 10%,JfJ1J M-,t1. .. 1/l~½~' 75% .. 80% .. 85% .. 86% .. 

87 % .. 88 % .. 89 % .. 90 % .. 91 % .. 92% .. 93% .. 94% .. 95% .. 96% .. 

97% .. 98% .. 99 % ~it~~Jf J•J M-,t1.~~Jtb;f J1J o 

~~L~t,fflT~•~4h-•4h~·~~#a~•~A-.. a~ 

* ~ ~ ~f ~ ½ ~ ,t1. x- a .. tr * ~ A * < * ro 4J;J ~ 1fL .._ ~ • 
(Pseudomonas aeruginosa)).. "ft,$..4" a (ricin)A * .. ;f:ij ,~ji.4" a 
(abrin)A iit.. ,! ~lFl-*4-a (modeccin)A iit .. a-♦~ ~~(sarcin) .. irlJ~~ 

(Aleutites fordii) * 4- a .. ¼ h # (dianthin) * 4- El .. :l: ~ jffj 11!. 
(Phytolacaamericana) * ¼ a (PAPI .. PAPII ~ PAP-S) .. ¾ ~ 
(Momordica charantia)4'17-$JJ 4h .. --~~**a (curcin).. ~ ii** El 
(crotin) .. ]Je~Jtt(sapaonaria officinalis).t,-$1J4h.. El~ **a (gelonin) .. 

* ~~~(mitogellin) .. HJ F!l~ ri~(restrictocin) .. &~~(phenomycin) .. 

**~~(enomycin) .. ~ .... ~~-~(trichothecenes)o ~~-Wtl-1P 1993 4 
10 jJ 28 El~~~ WO 93/212320 

§ ~jk¾J-,t4:~~li[ ffl T!£.~~·~4h,f~-4ho 'Wtl-J- ~-16 212Bi-. 1311-. 
1311 9oy .::t.... 1s6R n.. .. ,,,..... eo 

~•~~~.M~•-4hlif~ffl§~~~-4-a$•*M*~•, 
i¼-1P N--Y!UJ i$t.i!E.i\.£ 3-(2-11tt 1X.£-=..i;J.t:.1.lt) ~-ffi(SPDP), i!E.i\~it.tt 

(IT), 3E.i\.ffii(i¼-1Pik.. G-=..iiti!E.it•-=- 1f1 ffi) .. 56 1t4:ffii~(i¼-1P-:f--=-• 
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_::.~J~ifti!E~iij), ~~(it~~_::.~), ~~ft1ti½~(i¼~~(~-~ft 

~ 1f ift~)G_:::..JBc-), ~~ ittr.i..~(i¼~~(~-~ ft~ 1f ift~)-LJ-==-->Bc-), 

_::.:Jtz.,t.j\.•iij(it-1P 1f ~ 2, 6--==--:Jttt•iij), ,fP~5t-,ti. lAti½~(i¼~ 1, 

5-_::.#l-2, 4--==--~~~)~~JjJ1J~tit.i..~o 11~~' ,if~ Vitetta -f-,(f.. 

(1987)Science, 238: 1098 1f .P)f~-$1~~¼1t~-$-~Jt~-$--t" o ~-14 {iF 

ic.~ 1-.}f-Z;t-fl•T~-3-lf ~-==--i!E LJ~..=..~..£ LJ.(MX-DTPA):,{.Jfl -f"¥f­

jk¾J-,ti.~ "1t".1=i -i;t{f.,f~Jfk ~ 11~ iF 1ti.§-½3'1J (W 094/11026)0 

~£ aJJ J£~Ja.bt1-f.,f'P-# A~# ,J, ~-r-$--i"(i¼~1JP5¥1J 4~-t­
(calicheamicin), *1f--t" .i..~~(maytansinoid), ~ .ti-~ ~YT(dolastatin), 

auristatin, 1¥-~~~-i"(trichothecene), ,fP CC 1065 ~~Jtt-$--!"~J!-* 

-$--t" 5t- ,J-i. ~ 1ff .i.. ~ ~ ,f~Jfk~ 0 

,(f..* Jtt ~~~~ lf, -i;t{f.~~1~lfk~ e.¼1=i ~ .ti-~ ~YT(dolastatin) 

A~ .ti-~ 1~ iT Jtl~1~~,f°P1ff .i..~ auristatin(* ~ -t ;l•J No.5,635,483; 

5,780,588)~Jfk~-i;t~;£.i.. *~ -f-1:_{f.-i;t{f.o ~ .ti-~ ~iT,f°P auristatin e.. 
t~JliF~--r-!t,fktf-ijJ;/J'Jfr, GTP *Nf, 2l~,f'Pm1J1e~~~5t-,ti.(Woyke 

~(2001 )Antimicrob.Agents and Chemother.45(12): 3580-3584)AJ!-*-i;t 

;J& (US 5,663,149) ,fP -it .A- r£i" 5t- ,ti. (Pettit ~ (1998) 

Antimicrob.Agents Chemother.42: 2961-2965)0 ~ .ti-~ ~iT A auristatin 

~~tl#c-art~r!J.Jtl~~tl#t~ N(~~)*~A C(~)*~Nt,..-f"-iit{f. 

(WO 02/088172)0 

,(f..~£aJJ tf, Jt. lf MMAE ~~¥~:;Ai: 
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~*£~t,~~~~♦M~-~~~~*~•~M~~~~¼~ 

(1f~..hr~*~•-A DNA rl-J-m~•-, i¼..hrJDf._fl~-~--; DNA .)o 
~*£~t, ~~-~(loading)Tb p~-iF, flp~I: Ab-(L-D)p~ 

¼~t♦+.t;t*~f~~~-~C~~~♦M>Ao~~-~~~~~ 

YA~♦+it• 1-20 +~~-~(D)o ii~ I~ ADC ~*1~**-~~~ 
(1-20 +)~~*-~~.i,t•a~ .¼o ~ tJ ,f.t;*.&..,.il ~ ADC ~J-'-~ t♦+ 
.t;t*~f J:SJ ~~-~-~YAiai:t~~+a~~~, i¼..hr.Jtit, ELISA w!tl 
~*-- ~ HPLCo ~~YAWN~ ADC~ p ~&,~~½¼~ o ~*Jtb,ft;JL 
t, ~ p ~~-{l~ri]Jt ADC ~~;lf"Jt.'t~~-~~ ADC t¼~, 
tt1ti~~~~YAii.i:J:i¼..hr.&..;fef HPLC A ~*~+&~~~o 
~ -f" ;If ~b .fit•-~~ {~*4-h , p ~ ~i ~JU.fit* _I:. ff.r .1.-i ,~, A l§J ~ Fit 

~o~..hr,~~-¼4R~••·,t,t•~•x;t-+AA+4R~R 
••~,A*~•x;t-+Aa+;t~~.&....il~~--~,~~-4~o 
~~~b~~~~t, 4.i~~~~-~' 1f•J..hr p>S, ~~l~~Jtb.fit•-~ 

~-*~~----~-~--•~--A·~~~-&~o 
~~Jtb~~;t~t, *£~ADC~~~-~~~~ 1 Jtlt9 8; ilJ 2 

Jtlt9 6; i9 3 J1Jt9 5; il] 4 Jtlt9 5; i9 3.5 JU 4.50 ·~J:., ~-f-~Jtb ADC 

t:J~~-iFY♦+.irt•~~~-~~•1½~~•~YA~ 1J,-f- 8, ~YA~i9 2 
Jtl t9 So ~~ US2005-0238649A1(3t:.ft-Jlt.A*~ ~ ~ ~~)o 

~~Jtb~~;t.t,~•*.&..Bt~-r~~JJ.ktl~~~-~-* 
~.fit*o.fit*~~½~..hr•~•-~,~~~~4h~*t~4hA4*~ 
1lu ~.&..BO -• r1r1 "t", .fit•~ ~½it~ ~ ~ ~~.&...El ,ti.~ 4 R~•zA• 
~'~~~4~4h-~; ·~J:.,.t;t*t~k~A4R~•~-~~~ 
zit.lJF-~~4-fi:.., -fi:.~.ttb~~;t•t, ~YA-fi:.~¼A3t¼~~,t4.~-#-r m 
~~ 1l•J i¼..hr~li}.[.$--(DTT)A-=-•~ l..~}l4(TCEP)~~ .fit* YA _IL!£. 

.&._,&,)'4.2f-Jl;'c.~-~-~o ~~~b ~~;t• t, ~t.t;t•I-t- ?A:_,ti.~-#-};A. 

14 
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•Ls,~ *~•Iii, it-j(,:,Mii\.•A-=r-lPtit•o 
ADC i1? .. 1if (. 4°h I -i;t#. ~~ 4) 1if fJ. J-A -1' M ;t i<. *~ ~J , 111-j(,:,Jli :ii.: (i) 

Fil-$tl -4-h-4* t Jaj 4hA4*~Jlu;tro~-r-i;t#.i1?4 ~tt, (ii)Fil~J,f~-L 
EL i1? at laJ A i~J.t, (iii)-=r-1Pti\.•,;t~1it~ i1? ~¼A Ftl ttl ~~ ,t!t ~14, (iv) 
ii.ii. Y ill.~;f{.~ irt{f. i1? it.ffii,Jf J•J izt1-r 1-~1. ~xt, 1Jt. ~-=r-lPti\.•~· i1? 

• m ~~I ;lJ 7 ~ -$tl 4 * -• 4h Rt.~. m ~IA 4-9:._I efi7 izt 1T lk.3l: 0 El ~ 

•~,*•:ii.-+*~•lil~-4h~*t~4hA¼~4*~M~4T* 
~-4h«~~M~LEL,M~~?4h¾J!-~-+A$+•4-h«~Rt-t--r 
irt#.~ ADC ,{t,,¼-4-h)~,¼-4-h o 1i[J-Aia:ii.~irt1-f.4't}f-,~~~-4°h4't}f-,t!t~ 
;{)ly ELISA i,t{f.)J!~~}¼ tJ )~½4-hit ~-fj-+it#.~-f-!SJ •4-htto )~,¼-4-h 

l:f i1?~# ADC ¼-=f'°iif J-Aii.:ii.Jtif*~~' -Jf-ii.:ii. HPLC *¼~, 1f1J:ko 
Ji.7J<..;tro.s.1'1=Jfl A-*Jf- o ,,(£~~ ~~;t~ t, '"iif fJ.ii.:ii. ~i,i<.A&*Jf-~1~•)1:"t 
½4-h l:f ¼ ~ J!-~ 1¥---~{if {t ~ M J1 ADC o 

,,(f.*£~t,irt#.·4h••4hi1?-~~1if4~~~~~~~-,. 
•~4•i1?-~A~,~-j(,:r~T•i1?~: ~-., A~.,~-.,~-., 
~~4-., G~4•,~4•, ~~4•,~~4ffii, G-,~~G., 

~-,~-' ~~-'•*·#-·, -~-' ~*·~~v•o 
*£~~it#.·4h••4h~-~~1if4~~~~~~~~~~' 

1ftl-j(,:r( {5t;l)-fF1ftl,t!t-Jf-1/li&) ~½£~( 1ftl-j(,:rifl~~-if ~), ~±½£~( 1ftl 

-j(,:,4~~~4~~) ~#4.. ti i\.A¼~t-16+~~ -=fil?~~~~it-~, fi)f~~ 

*JL~1f1-:l(P( {5t;l)-fF1f1 1t!t-Jf-11li&) G~, ~G~, ~ G~, G•~~~~' 
~G~~,~G~~,~G~~,~~G~,~~•~G~,¾¾f 

1151, ~~~!ft~, N- V ·~~' N- V £.11$J*, tti\.•, Mii\.-~1, 2-

G~~o 

,,(£*£~ l:f, •Jl•J,¼-4"h~-fFl!_Ab~~~*£~~irt{f..4h,f~-4h: 

~~it#.•4h•*4hili:it.~•M¼-=f~~efi1~~~~~A~~~i<.i1?~ 
½4-ho 7J<..½4"hJl..Jl1J,¼-4h~-#J!-#.~~' ~J!-~rJiG~~7J<..¼-r O ,,(f.* 

£~ l:f' 7J<..,¼-4'hJl.1Jli&~-JllJ,¼-4ho 
'°iif ►A1/li&~1Jt.)f] ~£ff}J i1?-i;t#..4h1~-4h:i¾1-r}f:tn ~ ~ EFGR;tro* 

15 
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~ }1f 1fi ~#~~EG FR ~ }1f 1fi ,. ¢f-1?ll.it./Jt 1fi ( 11tl -j(p ,J' ~ MI.. ;f,:t ~f ,J' ~ 

MI.., .i._9_/f.), Jttf7#JJtl1Jl~~f'J,~MI...trfi.; ~1-tit.( 1Jtl-j(p~it_, ff, 

JJ!t • , ,J, Jlh ,. :kJJh ,. _t_,JJh) ~»rm , Jt. tf7 # JJu it~Jlh »r 1fi ; rJ-1 ?/" ~;& •~ 

tr¼~J& •< 1Jtl-j(p tf' *•~ tf' * ~ •, JJ~;f,:t~~•) ~ »r 1fi , Jt. tf7 # JJu 1ft. 
~~•»rm; ~~ g_~< -f1tl-j(p~,. r 11~,. -:#- 11~,. o 11~, ,1.,. o ~ .. ~~ 

~it.) ~Jlfm; ~1 A#t~~mo 
*LaJJ ~JkA~~4h~lfk4hiifJ.-:J. !:i ~~~Jfl ritff Jlfm~1t,ff ~4hlfk 

JfJ , r)fi!. ,ft,ff ~ 4h,f1,J-j(p ;9 Jtiir~ -!-(Adriamycin), l1'ZJ!fi$t»i-;f,:t~ ;f;j~~ [ ~ 

;f;J~(Taxol)~ $ ~1-t!J-JF.(Taxotere)],. """FJ¾1-t!J*(Xeloda),. -g ~1-t!J~ 
(Gemzar), -!c.:i--~*(Navelbine),. 1-t!J_,tif ~, *¼--¥!1-$1]3ftl( ~'T1f, 
4F, Ft-, Jfiir-i~-llr), 5-FU 1Ju .!IE~•,. 1?-_j:_ if it( camptosar), J!: )7' :f1J i~,. Jl@r 

~ .. fi~, J}lft_,t~ IT, *-it~M.(Novantrone), ~~t~, -!c.:i---llr~(Oncovin) 
~, A~1n~t1l½o 

,(f.*LaJJ tf7, "itff"tiis-\00 ?k~rJritff 1---#-A~Jig~ ro 1'&-$~11~ 
~ --rffi, "iiJ""y:J.,,t_;9 7 ffiiw A#1~~#JJN.!?fr~•,f.1 tf7 ~fro itff ~JOO!l.31.t. 
*~#ffi!W~#J~L~A~L .. •-a* .. ~fi~#J~~~_t_3AM3 
#J~~$*,ffiiw#~ .. ~•&#J••~~4, ~¼A~~~#J*~' 
~~~A~¼ffi$o{f.;ff°~~~~~tf7,*LaJJ~~#-A~#-~4h~lfk 

4hJfJr~~~#JA#Ja~L~,AJfJr~•~#JA#Ja~••omr~ 

~-#J~~~Mff~~•~~i!.~a"iif~•~~•arJ-1#•~~•• 
~~aa,fX*•-1:o~r•aMff, "iifaa~-j(p~~~#J•••at~ 
(TTP)~ I A ii!11(__1i._EL 4(RR)*ii!1-J: ~ it. .. 

,(f.~LaJJ tf7, "~~;#-"ti~~#J4h o ,(f.~~ ~~~~ tf7, ~~#J 
4htiPffl" -1L#J4h" Pffl" -1L#J4h ~#, ~~ FJ T, ~-. (i¼-j(p4 ), ~:Ah(i¼-j(pl#i, 
R., ~ I!i ), X -!c~#J4h, ,J, ~~k~" ,(£~~ ~~~~ tf7, Pffl"-1L#J4hti 

.A.." 
,(f.~L aJJ tf7 , ";jf" it. -1:" ti ,ff. '3l .. ~ ~ Jl1J -1:~ at faJ ~;jf" it~ £JOO !I.~ it 

ff A ffi 1W it*~ -I:" *L aJJ ~ 4h Jl I ¼-r a!i "~t ff ;jf" it.-1:""iiJ""~-i¼-j(p 1---#. 
a!i ~ #J :Jk. ~ , 4-:ht, ,tftJJtl ~#. ~ ~ 1-K 4h Jl I ¼-f-,(f.1---#- tf7 ~ I L JOO !I.EL$-a!i 
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•h·~•~~~o~n*••~~•--~~~¥J~n*••*aa 
1£ftir* ¼A*~ Jf,*¥J½ o "-ffiiw*•½".fl$:-9k'l&¥J1ltJ½~at1aJJ:.* 
•~~JtEJ~¥J-ffiJW•*¥i½o ii.'f~~F~"'~, T!Jf--ffi!W1ltJ½Jl.$:-~~L 
~~~A$:-~~¥J~JtElfflf-~~*¥J,~~-iw*••*~f-~n*• 
• 0 $;.••¥J,1t»t 1r, •4h¥iitn *••ii[*~,• fuJJie~; ~ ,J,JWtm~ 
~; -¥11 tu ( ir - ,,t_ $L ¥J *~, 1/liib.1+ JJ:. >• fuJ JI~ifjJil Jtl %J mJ B- '"t lf ; -¥11 

-$1J ( Up - ,,t_ i.¥.L ¥J * ~' 1fuiib.1+ J1:. )J!tr 1il #,fj ; - ,,t_ $L ¥J ;ftr-$ij JJt 1il !.£. *; 
~~-,,t_,t¥.L¥J*~~•-**¥i-#AJ#4*o 

~f-~~¥JBIWA~n,*L~¥J~•-4h••4h¥i~~M½~· 
~s~A•½-#AJ #$~ »tl ¥Jitn3liJi¼-3(o1-tin1ltls~1J!.ffl Rt>*Jfx.;,k:f­
#~n~~¥J~~ .. ~~-4h1~•4h¥i~~ .. ~~¥J?~i.¥.L~~i.¥., 
~m~~•4h••4h.ll.~-t-•iw~Jl.~n~¥J .. ~~¥Jn*,&*¥J~ 
*~~~~~•-4h••4h¥JLS~,a~~~~¥J~-o½~¥JJl., 
-;J~A4:Ai!.a-~ J•J it n ;ff~·-4h1~-4h~ffl T '~* 0 {fl-t}k~~ ¥J ~ 
~ ~? ~$L, ~m -r .~ * ¥J :ft» -jl; 1~iib. Jt•J • iif YA Jl.~ 1µg/kg .f.. 
100mg/kg(1Jd-3(o 0.lmg/kg-20mg/kg)~~-4-h1~-4-h, ,(J,J-jpAJl.ii.a- ✓-k. 

Al ik?t--Jt~-AJl.ii.ai¼~#f).i.o t~tl-J:.krJt~~-!-, ~~ a 3liJ½¥J 
~mJiifi,AJl.19 lµg/kg .f.. l00mg/kg Ai!..J o ~f-#~~~Ai!..*Rtlalir-J 
~.i..~-, t~tl-*»L, ii. 'f#~itn K.f..~~4*L!!..JtEJ~¥J-¥!1-$1L ~ 
•·4h1~-4°h¥J11d-iF1l•J ½ir-J~ mJ iifi,AJl.19 0.05mg/kg .f..t9 l0mg/kgo -3(o 
tt, ii[J.-A~,~*~ffl-1liJAJJtijt9 0.5mg/kg, 2.0mg/kg .. 4.0mg/kg A 
1 0mg/kg(A$1£-l;l1l½ )¥J-lit•· 4h1~-4h o ~~Jl1J ½iif lal .fk.~ffl , 1Jd-3(o 
*JJJA-~Jil~-J<p~~-*~~~2M.f..~20M,A~-3(o~6M-!it• 
• 4h ••4-h) o iif ~ffl -Jt•J ~ ~ ¥J :fJJ-ji; JJr1 ~ Jl1J ½, Jf, ~ -Jl•J A J Jl•J ~ 1ttlliJ 
• 0 ~# n * ¥J ~i.¥. ~ T ii.a 'f »lAt.;if{.~ )J!ij ,,t_ * *Jli5JliJ O "**" ~m -ti 
~mJtEJtlJ,AijL, YAi¼~tl~~m •ll1J, ,,v....~;Jtf:fl}~~n•*<~,t4:>~ 
#~ *-~at faJ O ",a1 .iik." ~m -t1 ~ Jl.JL ,a1 • I¼~ ~4-t¥J it n , ~ .ll.*~ 
J:.JilJtEl,J-4.ir-J o "•½"-#AJ#$'t~tnll•J ¥J~ffl ~.ft-Fl at(~Fl)~ffl 
~1£-1; ;kif ¥i If 1t ~m 0 

17 
IDC140176 

CSPC Exhibit 1003 
Page 282 of 459



1111111 lllll llll 1111111111111111111111111111 IHI 111111111111111 
20150217 

2015100850388 

"~ !fJ:.. ""ii.f#:1tat.i.*" ,(f.JfJ -f-*~~ at~#~ !f""iif#:1tat.i•*' • 
~ ~tl A~~ Jl•J , 't 111 ,tf.fiJr *JfJ fJt.i Jltl ½,tP *lt.~ .._. -r Jt. at.i ~ JJeA 11jfht $L #J 
~¾~•at.io~~' !£.~!f""ii[#;,ftfJt.i.*¾pH·~~~~o!£.~!f""iiJ" 
#:1t•*at.i~-f-~#-~M,*~*••,#•••,fPJt.1t~~-;~ 
ftAtJl1J, ~#~i+Jfiz.•; 1~¼-f-½(!Jt' -r ~ 10 ,t-1~~)~ Jll; *EJ $, * 
~Jfiz.***EJ,~&A~&-*EJ; -~~-♦~,•~-~-~4~ 
~; ~~-, .-](Pit~-.. ~~-->Be-, ~~-->Be- .. ;tt~-A~~-; 1fi 
... -=-•,fPJt.1t~~~H~,¼~, ~#ii1/i* .. itlt-*, ll*, ilt~-~~ 
;tt; 4-¼Jltl, -~EDTA; -~, -~itlt-~Aill~~; ~·&_~~-f-, 
-~4fkJ; ,fP/A~f ~-f-~1Xl*'r1.Jl1J, -~ TWEEN™ .. -~-=-!,f-(PEG),fP 

PLURONICSTM O 

1f.*~~tp, 20#~~~~-,fP.jl:.~~-~~~JfJ*o ~~ 

Immunology-A Synthesis (~ 2 ~, E.S. Golub ,fP D.R. Gren, Eds., 

Sinauer Associates, Sunderland, Mass. (1991)), Jt.~i:1:. 51 JfJ ¼-#-A* 
~o 

M 00 -iJL aJJ 

00 1 w!tl~~*~~~*~fJt.i~~/~*l;~,ff•JfJt.i HIC-HPLC 000 
00 2 lfi~ll.~*~~1~*~~*7r~~*'~Wltl~, Jt.tf'o-ft~ 

.JMT101 lfiJt~~*' .A.1\~ MRG003 i;t*~~1~*~0 

00 3 MRG003 ~MJJh1&~~ HT-29 f1t.i.i.. *~•tl*1r1., Jt. tf' 01\~ 

.JMT101 lfiJt~~*' .A.1\~ MRG003 ~{f.~~1~*~0 

00 4 MRG003 ~Jlii~~1im~ U87-MG f1t.i.i..*~ .. J*,t1., Jt.tf'o 
~~ .JMT101 lfiJt~~#:-, .A.1\~ MRG003 ~#:-~~1~*~0 

00 5 MRG003 ~ $1& ffl JJe A549 fJt.i !£. *-ftr-$1] * ,t1., Jt. tf' 01\~ 

.JMT101 lfiJt~~*' .A.1\~ MRG003 ~{f.~~~*~o 

00 6 MRG003 ~ KRAS ~~*MJJh~mJJe LoVo ~.i..*~-$i]*,t1., 
Jt. tf' 01\~~~-¾lfiJt~~*' .A.1\~ MRG003 ~#-.~~1~*~0 
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II] 7 .... .tt~.tt#.~4-h~~tth~,J, ~ HT-29 ~Jlh;li~ltt~#.~a{Jfj 
Pfolo 00 t:f:1tt-tJl-Jfl-f-JsJ{R±*F ✓'ftA.~ffe; ~·)f),l~J!«ill;i:ijtt,, *~ffe P< 
0.05, **~ffe p < 0.01' *** ~ffe p < 0.0010 

00 8 .... .tt~.tt#.~4h1~~4h~,J, ~ HT-29 ~Ah;Ji~j{i.~~~ a{J{f. 
y {r~ JJ PfoJ 0 

J!-#.~~~A 
r~*~¼~~~~*L~a{J~~~-~ff~-~~,-~*4 

~~~A-*½•*' T~~~~~Jfl~~~*L~, ~~S«Jli~ 
~*L~a{J~~o ~~~1f~~~J!-#.•#*,»!!«•a*#A~~ 
-~~a{J·#~ffo~Jfl~MA~&~~~~?r•*' ~JlJ~~­
itrlfJ?tJ~1'-a{J•a?Jho 

*L aA 1f a{J-l)t{f. JMT-101 f?p 1f ~ L aA {- ,f1J 'ff it CN 103772504A 1f 
a{J BA03, Jt-ttl-'-~*~~i,i{-,f1J Tfftlf a{J ~~1'd 3, i.i-it#.~~~a{J;f 
J,J:kPr: 

y-~.;;t~;fJ1JJlJ: 
QVQLQESGPGLVKPSETLSLTCTVSGFSLSNYDVHWVRQAP 

GKGLEWLGVIWSGGNTDYNTPFTSRLTISVDTSKNQFSLKLSSVT 

AADTAVYYCARALDYYDYEFAYWGQGTLVTVSS ( SEQ ID NO: 

1) 0 

Jt-lf r~J~.jJs~~JtlJlJ CDRl ( SEQ ID NO: 5) .. CDR2 ( SEQ ID 

NO: 6) .. CDR3 ( SEQ ID NO: 7) ; 

~ r~J~.jJs~~JtlJlJ FRl ( SEQ ID NO: 8) .. FR2 ( SEQ ID NO: 

9 ) .. FR3 ( SEQ ID N 0: 10 ) .. FR4 ( SEQ ID NO: 11 ) o 

~-~.;;t~;fJ1JJlJ: 
EIVL TQSPDFQSVTPKEKVTITCRASOSIG TNIHWYQQKPDQS 

PKLLIKY ASESISGIPSRFSGSGSGTDFTL TINSLEAEDAA TYYCQQ 

NNEWPTSFGQGTKLEIK ( SEQ ID NO: 2) o 
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Jl:. t:p r ~J~~?t-?t-J1J ;/;; CDRl ( SEQ ID NO: 12) , CDR2 ( SEQ ID 

NO: 13) , CDR3 ( SEQ ID NO: 14) ; 

~ r~J~~¼¼Jtl;/;J FRl ( SEQ ID NO: 15) , FR2 ( SEQ ID NO: 

16 ) , FR3 ( SEQ ID NO: 17 ) , FR4 ( SEQ ID NO: 18 ) o o 

~ * ,~,,t_ I&. If Jrj ;/;; : 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS 

GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP 

SNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL 

MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ 

YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA 

KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN 

GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM 

HEALHNHYTQKSLSLSPGK ( SEQ ID NO: 3) o 

~-1~,,t.I&.;f Jrj ;/;}: 

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK 

VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC 

EVTHQGLSSPVTKSFNRGEC ( SEQ ID NO: 4) o 

~~11~ 1 ~~~4h,f~*4h¥J-$1J ... ;t>¼ 

~ 10 ~Jt¥J JMT-101 ~~' 13lffl 15mL ¥J 30KD ;tl.~~II.&JU 

j£~!t_;t)fl (25mM -WJli:tl-J, pH8.0, 25mM NaCl, 5 mM EDTA)t:p, ~~ 

ik.I.&; ~~~i~ 1-J lmL,#$ ½-IJi-¥1 Eppendorf $5 ,~,f- ( #~) t:p, 

**~;~~~4-e, iit.K, it '1=-¼e1 ,&½ o efiJ~~ i:r ;IJoA. 2.5 *II ~tt¥J 
DTT, ~~~iii 2 ,J, at, ~~ile~; 13lffl 15ml ¥J 30KD ;tl.~~I.I.& 

JU~*!t.;t)fl ( 50mM Tris, pH7.2, 150mM NaCl, 5 mM EDTA) t:p, 

~~ik.I..t~o ~iit.~)fl, ,,A A280 ~~,,t.4-e, iit.K, **~, it jf:.4-e, ,& 
-:I:; ~ 10µ1 .f.f~, ,,A Ellman's ;t>¼~~,,t_ ro Tb J/,L~tt; 

* ),A r t 1J ~ i\ it jf:.Jt:. m Tb J/,L~ ¥J II ~ iit.K: 
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b: t~ ~.mz.jt,~*lt ( ii. 't 1cm) o 

tEt-t.i- m f£}~~ili4~*Jt..~,~,.a~~~~it ,r.. m 1"£1~~~~•0 
,fiJj£~}{5at.i.tit~lf JJr1A 1.1 fg-f- ro f£1~~~~tlili vc-MMAE ( ~ 

J:.*a½ic:Ati~,t+.tt.;tFJ/.t}-~ ) ( ~T DMSO) , ~~$J J{5 ~j-3...&..)ll. 2 ,J, at, 

fa] 1'Jf ilt. $J o ,fiJ ..&..)& ~ ~ lf JJr1 A 20 fg-f- fl)j-~A~ vc-MMAE 4 ~ lt at.i N­

Ll ift-=t-JJ,'l~~ f- ..&..ffi.~ lf, )t't.$J, -it I 5 ¼'-tt o 11!.Jfl 15ml iii 30KD ~ 

~~II.t~.ftl~Jfk4h~4~ ( 20mM ##.Jr'-l( Na-citrate), 0.3% NaCl, 

5% i/g:-*fjj- ( Trehalose) , 0.05% TWeen-80, pH6.0 ) lf , ~ ;..;k_:£.f~, 

flp,1.f.ftlit~~4hfr!SJfk4h MRG003; #£-f" 4°C1*4o 

~ 4b I.tit~ ~t, 11~ iii )J!tl ~: 

~-$1 .. *iliit~~4hfr!SJfk4h MRG003 i~i:t HIC-HPLC ¼tJt ( Jun 

Ouyang, Drug-To-Antibody(DAR) Ratio and Drug Distributionby 

Hydrophobic Interaction Chromatography and Reverse Phase High 

Performance Chromatography, Laurent Ducry(ed.), Antibody Drug 

Conjugates, Chapter 17, Methods in Molecular Biology, Vol 1045, 

p275-283) J.-A w!tl~~4bl.tit~~t,,{J~ ( drug antibody ratio, DAR) , ~ 

IJl 1, ~.t,%-IJ:lif-Jt-,ii~it jf..~.ftl-f-J~~~tl DAR 1-J 4.lo 

~~11~ 2 .tit~~4h1~Jfk4h MRG003 ~trtlllJJe~,t1.at.i)J!tl~ 

till JJe~ ,t1.ft)J!tl "7J" *: 

1.1 ,i__~/{5 at.i tlllJJe#-f~i:t 3-4 1ttlllJJe#~~/{5, Jt,1f1-¼~Jf.~, 

Jfl 5ML DPBS wl»'t-i&., ¼Jfl 3mL JlA¼a.>}lf ,ftimJJe, ¼JJUJfl~JF.~ 

~~' ~,~~~'~, -1f-J:..jf, ¼Jfl~Jf.~¼Jk.~~' JF)ttlf 0.5mL )fl till 

JJeittl13{.it•o ,ff. 96 -lLmJJe~Jf.~J:..~fr-fiflto... ( DiFi tlllJJevA 10000 

+mJJel-lL HT-29 fflJievA 5000 +mJJel-lL, A549 tlllJievA 2000 +~»el 

-lL, U87-MG ~JJeJ.-A 3000 +tlllJJel-lL, Lo Vo tl¼JJJefA 4000 +mJJel-lL), 

~JF. 24 ,J, at /{5, JJrIA~ J 1J#~jft.Jt..at.i#-Jtft-.tit~ JMT-101 vA2l..tit~~ 

4h{;J6Jfk4h MRG0031*~ 72 ,J, at, ~/{5.fj:-,lLJJrIA 20ul CCK8 l&. ~U\ 

Jl1J ,ff.~* 450-650nm m •tiF13{.ft)JN OD450-650, *~fra~•.t~½o 
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#.7rtu1Jie~,t1:~11t-~*= 
~r~~Jle~~ro~~#~~~*~Jle~~~~~~o 

~ EGFR ~~Uiif<J DiFi tulJie ( A.~XJln!&tulJie) ~ ~~1t4:: 
MRG003 ~tlfi.i;t JMT-101 ~ ~¾Jf'~~~Jle~*-i'p-$1J~,t4:, EC50 ~ 

1lt j :k...iJ.J 101-g- ( JMT-101 ~ EC50 )t 51.9 ng/ml, MRG003 ~ EC50 

)t 5.1 ng/ml ), -jp JI) 2 fo)f-iF o 

~ EGFR ~ 1t.~Us..~1lt.lt.~Ui~ J¾.£ JJfm tuJJJe ~ ~ ~,t4:: 
MRG003 ;Jij~-f"lfi.i;t~~~ EGFR ~ Jt.~i!.~1Jt.lt.~Ui~1f;tu}Jle ( A 

~ JJn 1& ffl Jie HT29, AJtrfi 1& ffl Jie A549, A~£ 7fJ JOC~ -Bt !W Jiem ffl JJe 
U87-MG) ~~-iFT aA~~tll7Jie~*-i'p-$1J~,t4: ( -jpJI) 3, JI) 4, JI) 5 foJj­

-iF ), Jt. ~ HT-29 ~ EC50 )t 611 ng/ml, A549 if<] EC50 )t 28.3 µg/ml, 

U87-MG ~ EC50 )t 5.3 µg/mlo 

J,j,f', ~1f1i£)j!tl~j ~KRAS ~~#.~Jln!&~JleLoVo(DunnEF, 

Ilda M, Myers RA, Hintz KA, Campbell DA, Armstrong EA, Li C and 

Wheeler DL. Dasatinib sensitizes KRAS mutant colorectal tumors to 

cetruximab. Oncogene 2011; 30:561-574)~ ~~1t4:, ~~ MRG003 ~ 

KRAS ~~#.~Jln!&~Jle LoVo ~-fFj t!)=J~ir-JJJi'm~*-i'P-$1~,t4: (-jp 

JI) 6 fo}f-iF, EC50 .,l. 3.2µg/ml t 

~~"''~ 3 ,J, a#.r1-1,1itt.m ~llt­
,J, a#. r1-1,1ittm ~llt-;t*= 
HT-29 ~ Jln 1§; M Jie.,l. EG FR 1Jt~Ui ~ ~ Jle~, ~ nt ~~ rfr ih ~ 4jlf ~ 

ir-J~W ~A.Jln!&if<J EGFR fe~lfi.t;t2t~~(Erbitux) ~ HT-29 tulJJe~~.t_ 

~ ~ *-i'r-$1~ 11"!.o 
HT-29 fflJle?fjli.{lM: ilt.~~tt~ *JfJJ~ JJfM tu}Jle, itttJ€r~ ;l: f­

lxPBS, -iP)~tu},JJe;l:~*.lt.½ 3xl07/mlo )f] 1ml )i:¾t-2 ( 4 ½#:¼-) ~ 
~a~1YltJ if~Jt. r 4,ff JJf M tu}Jle, 3xl06/0.lml/ a, ~ JJi'm#.~Uiitl 
150-200mm3 J€r )f] f.it.~gill*?t-i.Jl, ./f:-i.Jl 8 .R ,J, a, ~-iiE~i.JlJa] JJi'm#. 
~~,J, a#.~JSJ-o ~i.llJJfm#.~ir-J~11i !:j fo)j-~~$-~4-hJJi'm#.~~~ 
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@.,,-l.:Jt~;tl.i:1:.±10 % 0 ~it$~~' -fj:.ll!I ~~-;}{_~ ( ~ 1, 5, 9 .. 13 

~) , -~~~ 4 ;k, ~J!JJwl~-f:}lf·#-~~,J, lt#--~ o -fi:.-+i¼~ill¼ 
iq;t 8 .R ,J, !to 

,J, lt~Jtt• ~l!t-~ * 
,J, lt HT-29 ~JJn~~Jti.1ii ~l!t-: ~l!t-~¼ Ji.ill, ~.ffi-i1)T~ill ( 20 

mM #~._fflj, 0.3%ji..1t.fflJ, 5%*~*' 0.05%11.:I:.~ 80, pH6) , 

.JMT-101 if.-itill( 5mg/kg ) .. MRG003 ill( lmg/kg ),MRG003 ill( 5mg/kg) 

~;Jf~½ ADC ill ( 5mg/kg) ( A.~ IgG-vcMMAE ~~4-h, Jt. ,:f7 IgG 

.,{_M.:(Jt,ijtA..mz.~~1-t~ IgG, i~1~~4h-$1 .... ;;t*J:j MRG003 *ij M ) o 

MRG003 ~~~,J, lt~Jti.Jlf1ii#-~J:j~Jllillft«.a~*1lt, _a 1F 7 aJJ]! 
~itJlf1ii!l.-ic31kPL ( ~ 7) o ff_~ 18 ~' MRG0031f. 5mg/Kg ~~~Jltl 
½illl:i ~'T ~i.JlAij ftJlf 1ii !!.-ic.-Wi'J 4i!.Jtl 54%, !:j ifi-i;t .JMT-101 ~ M 
.Jftl -f:ill*ij ft }lf 1\1 !£. -ic-l'ri'J 4 i!.Jtl 46 % , !:j ~f ~ ½ ADC *ij ft }lf 1\1 !£. 
-!c-i'p-$1]1'-i!.Jtl 42%. 

,J .. lt#-~: MRG003 i¼~~,J, lt#-~J:j~JHlillft«~~;lf j:1-t. ( Ji~ 

8 ) , jJL aJJ MRG003 ~~;If 11!. ,J, lt#-~ *1.t ~ _..,ti-1,t JfJ 

~f*LaJJ~~•~~;;t~~ft~~#~~-~' *4~~~A. 
M*½£Mo~-~ft~~~~;t-~, ~~~~~~~~~~~• 
~~*~,a~~j:~ff-*LaJJ~~~~~~~o*LaJJ~¼~~~ 
•~M~~~*1Jt.~~·M4h•~o 
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2000 Day1,5,9,13 

1000 

500 

···· MRG0031mg/kg IV 
Day1 ,5,9, 13 

MRG003 5mg/kg iV 
Day1 ,5,9, 13 

~ .:l~t5'8 ADC Smg/kg 
Day1 ,5,9, 13 

.... 

o~-~-~-~-~-~-~~-~-~-~-~-~-~ 

0 3 6 

25.00 

20.00 

15.00 

10.00 

5.00 

0.00 
0 3 6 

g 12 15 18 21 24 27 30 33 36 

--+-~tf)qi;,&: NIA !V Day1 ,5,9, 13 

-a-JMT-101 mAb 5mg/kg IV Day1,5,9,13 

MRG003 1 mg/kg iV Oay1 ,5,9, 13 

MRG003 5mg/kg !V Oay1 ,5,9, 13 

......,&-=j~--§, ADC 5mg/kg IV Day1 ,5,9, 13 

9 12 15 18 21 24 27 

!tffiiEID < ~ > 

4 

30 33 36 
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SEQUENCE LISTING 

< 110 > _t #lt~3fii11: !lffatt# =ff~ Jr ff 0 PJ 
<120> m~~!l!aOO~!l!a 
<130> IDC140176 

<160> 18 

<170> Patentin version 3.5 

<210> 1 

<211> 119 
<212> PRT 

<213> AIJ¥Jtl 
<400> 1 
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 

1 5 10 15 
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Asn Tyr 

20 25 30 
Asp Val His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu 

35 40 45 
Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 

50 55 60 
Ser Arg Leu Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu 

65 70 75 80 
Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 

85 90 95 

Arg Ala Leu Asp Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 

100 105 110 

Thr Leu Val Thr Val Ser Ser 
115 

<210> 2 
<211> 107 

<212> PRT 

<213> AIJ¥Jtl 
<400> 2 

Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys 

1 5 10 15 
Glu Lys Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn 

20 25 30 
Ile His Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu Ile 

~ ~ ~ 

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly 

50 55 60 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu Ala 
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65 70 75 80 
Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Asn Asn Glu Trp Pro Thr 

85 90 95 

Ser Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
100 105 

<210> 3 

<211> 330 

<212> PRT 
<213> AiffJtl 
<400> 3 

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
1 5 10 15 

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 

20 25 30 

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
35 40 45 

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
50 55 60 

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65 70 75 80 

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
85 90 95 

Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
100 105 110 

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
115 120 125 

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
130 135 140 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 

145 150 155 160 
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 

165 170 175 

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
180 185 190 

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
195 200 205 

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 

210 215 220 
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu 

225 230 235 240 

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
245 250 255 
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Pro Ser Asp Ile Ala Val Glu Trp 

Asn Tyr Lys 

275 
Leu Tyr Ser 

290 

Val Phe Ser 
305 
Gln Lys Ser 

<210> 4 
<211> 107 

<212> PRT 

260 

Thr 

Lys 

Cys 

Leu 

<213> AIJ=¥Jtl 
<400> 4 

Thr Pro Pro Val 

280 
Leu Thr Val Asp 

295 

Ser Val Met His 
310 

Ser Leu Ser Pro 

325 

1111111 lllll llll 1111111111111111111111111111 IHI 111111111111111 
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Glu Ser Asn Gly Gln Pro Glu Asn 
265 270 
Leu Asp Ser Asp Gly Ser Phe Phe 

285 
Lys Ser Arg Trp Gln Gln Gly Asn 

300 

Glu Ala Leu His Asn His Tyr Thr 
315 320 

Gly Lys 

330 

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 

1 5 10 15 
Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 

20 25 30 

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln 

35 40 45 

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser 

50 55 60 
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 

65 70 75 80 
Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser 

85 90 95 

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 

100 105 

<210> 5 
<211> 5 

<212> PRT 

<213> AIJ=¥Jtl 
<400> 5 

Asn Tyr Asp Val His 

1 5 

<210> 6 

<211> 16 
<212> PRT 
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<213> AIJFJtl 
<400> 6 

Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr Ser 

1 5 

<210> 7 

<211> 11 
<212> PRT 

<213> AIJFJtl 
<400> 7 
Ala Leu Asp Tyr Tyr Asp Tyr Glu 

1 5 

<210> 8 

<211> 30 

<212> PRT 
<213> AIJFJtl 
<400> 8 

Gln Val Gln Leu Gln Glu Ser Gly 

1 5 

Thr Leu Ser Leu Thr Cys 

<210> 9 

<211> 14 
<212> PRT 

20 

<213> AIFF¥tl 
<400> 9 

Thr Val 

10 

Phe Ala Tyr 

10 

Pro Gly Leu Val Lys Pro 
10 

Ser Gly Phe Ser Leu Ser 

25 30 

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu Gly 

1 5 10 

<210> 10 

<211> 32 
<212> PRT 

<213> AIJF¥tl 
<400> 10 

15 

Ser Glu 
15 

Arg Leu Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys 

1 5 10 15 
Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

<210> 11 
<211> 11 

20 25 30 
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Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
1 5 10 

<210> 12 

<211> 11 

<212> PRT 

<213> AIPFJtl 
<400> 12 

Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His 
1 

<210> 13 

<211> 7 

<212> PRT 

<213> AIPFJtl 
<400> 13 

5 

Tyr Ala Ser Glu Ser Ile Ser 
1 5 

<210) 14 

<211> 10 

<212> PRT 
<213> AIJFJtl 
<400> 14 

Gln Gln Asn Asn Glu Trp Pro Thr Ser Phe 
1 5 10 

<210> 15 

<211> 23 

<212> PRT 
<213> AIPFJtl 
<400> 15 

1111111 lllll llll 1111111111111111111111111111 IHI 111111111111111 

2015100850388 

Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys 
1 5 10 15 

Glu Lys Val Thr Ile Thr Cys 

<210> 16 

<211> 15 

<212> PRT 

20 
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<400> 16 
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Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu Ile Lys 

1 5 10 15 

<210> 17 

<211> 32 
<212> PRT 

<213> AIJFJtl 
<400> 17 
Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

1 5 10 15 
Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys 

20 25 30 

<210> 18 
<211> 9 

<212> PRT 

<213> AIJFJtl 
<400> 18 
Gly Gln Gly Thr Lys Leu Glu Ile Lys 

1 5 
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(81) flijEIE c~Y3~:t~aJL ~*4ij:-;frfi-aJ1JiH#i¥:J OO~f* = :}f1 ): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, -;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 

---
;;;;;;;;;;;;;;; -
;;;;;;;;;;;;;;; --;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; -
~ 

< 
0\ 
0 
"'1' 
~ (54) Title: ANTIBODY-DRUG CONJUGATE 
~ 

BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, 
CU, CZ, DE, DK, OM, DO, DZ, EC, EE, EG, ES, FL GB, 
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, 
JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LU, 
LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, l\1Z, 
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, 
RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, 
SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, ZA, ZM, ZW o 

(84) flijEIE <~!tH'H~ fJJ§, ~*4ij:-#-aJ=l'Jrd:Jti¥:Ji-ili.1:K f* 
i?): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, NA, 
RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), W(]E (AM, AZ, 
BY, KG, KZ, RU, TJ, TM), ®':mi (AL, AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, 
IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, 
RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, Cl, CM, 
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG) a 

lllfflfflf.P!tl 4.11 ft{]Jlf lffl: 
- bZfJJ§Jdif&(~HIIJ!Ll 4.I7(iv)) 

*IE~*;fff: 
1:>lJi§-00 p/[\i'_&j;::j'[i 'ef(*tf.Jffi 21 *(3))o 

- 'e!,:j'j§-iJlflJ§~ff3'Ll*$5t(~HIIJ!Ll 5.2(a))o 

~ (54) .&lffl~~ = rn:,t~!Wf~~!W 
\0 
~ (57) Abstract: Provided is an antibody-chug conjugate targeting an epidemml gro\\1h factor receptor (EGFR), and also disclosed are 
O a composition comprising the antibody-chug conjugate and a use of the antibody-drng conjugate in the preparation of a chug for pre -
f"'l venting and/or treating diseases associated with the epidermal growth fuctor receptor. 

~~7)•~=m~T-wm*&~*~~~~rn:~~!WW~!W. ~0*T'E!,~~rn:~~!WW~!W1¥1ffl*!W~~rn: 
~ ~~!WW~!W~~~ffl~~~ffiff~*&~*~~~~~~l¥:1~~1¥1~!Wq=ii¥J@fflo 
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~~AJi~ 

~~~~a~*~~~*~'*~~~~~£~*~~~~~*~* 
~*~ .. ~£~~~a~½~~*~~~**~m½*, ~~~~*~* 
~-*~~~,m;rt:,, 

;il-l-:it~ 
~lt~*~.:r~~ (Epidermal Growth ]?actor Receptor, EGJ..,R, ~~ 

/:J HERl, c-ErbBl) ;{.~Jt.~*~.:r~it~~}lB~,iJ1l::*, }td:, 1186 1-­
~£Nl_~£;tl;J~, ¾-=f-:1-J{; 170kD ~-;rt~Hl.*¼~ (Jorissen RN, \Valker 

F, Pouliot N, et al.Epidermal growth factor receptor: mechanisms of 

activation and signaling.Exp CeH Res, 2003; 284 : 31-53)., J:.:GF'R £T I 
~~~----5t* ErbB i!E.iii. (ErbB 1-4), ~-1[~~---~~'~o EGf'R 

~~~~~~*;~Jt.m~, ~*£~~~-o~lt.~*~-=f~**~~~ 
~ ~ 4:: ~ ~?t. iii *1~~-!r-a.a j:.. ;1f ~i; ~*,. ~n!.ii.A.~iUlJt.~ * IE1 ~ 

~~,~~~••·~~~•,••~ ~••,~~•-•a•~*••• 
(Olayioye 1VIA, Neve RJ,1, Lane HA, et al.TheEerbB Signaling network : 

:receptor heterodimerzation in development and cancer.The ElVlBO J, 2000 ; 

19 : 3159-3167)., ~1ti~*rEl-=f a ~~lt.~*~-=f:f!l:..icrt&l.:rlt.$;..lt~* 
151 -=f ~ * ~ rkJ ~ ,r-.t~c.~~ i!.~ ~c.~ ~ .$;..Jt.!!. * rt&l .:r 1t *~ ¼, -_* 1t *AB rkJ 
~-tlNt¼~ itt•¥i*'~, ,,G#Jr~; ~1t½~~it:~, AA.ilr,dft.];t .iE. ~~AB~ 

~*~¾~,~~~~M~¥i~~h,~~kf~~-~~~~~~~~~ 
(Ciardiello F', Tortora G.A novel approach in the treatment of cancer: 

targeting the epidennal growth factor receptor.Clin Cancer Res, 2001; 7 : 

2958-2970)., .$;..Jt.!!. *~ -=f**~}Jf~ tp a<ii±.$;..i!.2l.~~}1f~ ~)JB~ *' ¾ 
1~ tp;te:it~-ttm ~~~#.~ .. , 1Jl~£~*~-=f**~~Jt..;1f BlM-~~~Jlf~ 
#;fi~,~ .. ., 

~ itrp fh J:. t:_i~ ~ +.tJt~lt~ * i!J ~,f: ~~~ff I~~~, -+;,{,A.a.a 

½.tJt~ C225 l£-#- ( ~*~, Erbitux ~ Cetuximab, ImClone( ~~ Eli 

Lilly) 4}-aj ), !r;~Jt.~*~.:r~~~~f.Jt*~'~, ~l!R$r EGF ~ TGFa 

~le.~~~£!!. icrt&l ~1t*~ M¼, ~~1Jt.4!f:~1~~r~1t½#~, hlm1# 
~Jlf~M~¥i~*'~~~~,~~£~~£¼~-~~~~Jt.~*~~¥J 

1 CSPC Exhibit 1003 
Page 301 of 459



WO 2016/131409 PCT/CN2016/073844 

r.:t.. .. 2004 Jf-*l!l FDA Jtt,;-ft~~*-;{;ff~AJlw~, 2006-£r~)fl.Jt--;f;:/i!k~ 

~~, i?l ~;t ~$ ,~~~~Jfl T Jt-13 JW1mi!~~" ~11~~J:., f.:~~~11'" it 
·•¼m n;ff n1i.JJi~~;ffit1'- (ORR) 59 23%, ~ ~~~-f-1-tfl ,;~½Jfl 
n;fl~§li~~;ffit_.59 13°/4-30%.. lh-f-Jt.Aat~½irt~, .'Jt~~;,(f-_1~~~ 

~if'~ 3.7%ir-J~A?!l T.:ht~~,di. .. 
J;-+:bt~Jt!l *t61-f-'1t1$.lt-Jil;W 11'i..fit~)l+~~JF-;j,t (Vectibix, 

panitumumab, Amgen ¾~ ), Jt.~Jfl ~£.11il ,J,. .$...:it.~t1]~~¼.A..1-t-'-Jt 
(ff-.tit.#-,, 3G Jl ~ * ~ Jf J1L -ii: .t]t.#-,_fe ~ 1f )fl T ~ht.:½..* r!i1 -r ~ #-, (EGFRh 

2006 4 9 }J~ J?DA J~;iff.J:.ifi, ~~~~ .. ~tJt;tQ~~1?it. •• ½Jf}~~ 

1~:/i /ii" Jf} T~~ff EGFR fa,t4:~W;fJ,f'1:.lt jfJJi,;rj;" 2006 .if-- .FDA~$~·~ 

if; ff 1~11 ~~ ~#;fJ,f'1:.M j[M,;r&(mCRC)., ~ i1rJ M~·i,t)l IgG2 3E. ~ ;},t~, 

~ IgGl *f=Ht, IgG2 ~ CDC ~,~,;;t_ ADCC ~!:l~~* 1r.!.aJ!Ji.g£Alt ; }j 

1~, IgG2 3E. ~ ;},t,($.~jt ,J:t4i._£, :t!. ~ fE.)l 1ja; ~it*J:. ¼A.tit#-, M ~ ... .tit. ~ 
-&½.tit.#-, .'Jt ~~*f:l J;t a::.t aJJ _ll ,{;t j} ~ .i..~~ llil ., ~ 1je; ~J:. ~ ff it jLM} ~ ~ '~ 

~!l~1f- ( OR) ;t i!.Jtl 8%, ;Jpitt,a!l,,1j-J9],R ~ * T 3.6 ,t-}l ., 

l§l 1ik:f:lt-J1ht~~-Affe~~* ... ;}}r..~~~ ... ;}}r...R~ EGFR~~~ 

KRAS Jr-!!.~ ( KRAS wild type) ;;t,r.3lt, ifiJ~ KRAS ~~~ii.;ff JW1ffl!:!. 
ic.-¥r-$1J }6 11:t, l1il Jt, * lJl ija; ~Jjlf ~ i#J.¼ it~~ ;ffi ~ ~ J!tl lf fl}j 1iftl .fl ~ ;},t EGFR 

... .tit~4hRi!.M T KRAS Jr-±~ ~nMJ~~A. ( Allegra CJ, Jessup JlVl, 

Somerield JVIR, Hamilton SR, Ha1nn1ond EH, Hayes UF, et al. American 

Soceitey of Clinical Oncology provisional clinical opinion: testing for KRAS 

gene n1utations in patients with 1:netastatic colorectal carcinoma to predict 

response to anti-epidermal growth factor monoclonal antibody therapy. J. 

Clin Oncol. 2009; 27:2091-2096; BardeUi A, Siena S. J\,Iolecular mechanisms 

of resistance to cetuximab and panitumumab in colorectal cancer. J Clin 

Oncol. 2010; 28:1254-1261) ., 

f5l jt' ~4Jli ~ii.~ Jt.;ff Jt ~ !!. 4h !f ~ ,f'1:. lr-J A.~ 1-t:ht~lt.!!. * ~ ~ 1t. ~ ~ 
~~~~~,~~¼~K&\S~~~;ff:/i.3lt~~~~~~,~~.fjt*~~~ 

~Ah , v:J. :ill-~~~ ff 3lt, Jft1lt ~J fr: M ., 
tf,J -r-... .j,t ~ ~ ~ 4h lr'-J ~ l ~ , :ili :ff-~;(£ lit~ ·r:k:~itJ&. ~ ~* ~ 4h ~ *4h 

( antibody drug conjugate, ADC) jt)l} l§l lfr.ltw}lr-J ~~a~z-" 
:ht~~~~-~-•~~+~~il~: 

1. -t-;r.!.tt½~.~ .. ~·;}}r..; 
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2. J!-;ff ffi~.,~ i¥J ,J, ~-r1,t* ~ 4h; 
3. tt~,J-¼-l-~4h~_._~~4lt.4i~, ~µ~~~" 

tit1'-~4h~*!fhitllfl -¥-titft!Jfe.s't~, -v-1ti.~1t§/ ~ 4ba9 MJJe.-$-1ti.*~ ~Rf 
1"fflMJJe." tg~ff.m~tf;t_: ( 1) tit1'-~4h~*4hiiJ.m-¥-tit#.Jt~~½JUJfr1"ffl 
~JJBJ:.~le.~ .. .tit/!i; ( 2) .tit#.~4h1~~4h~fe,~ .. t,t]!i ft!J.i..½4-hiiiit.~.~--t,t~ 
¼~~~Mf.AffllHB; ( 3) .tit#.~4h1~~4h~•~rAl ~M, ~ji_.Jl:.;ffffl~·i¥J 
1ti*~4h; ( 4) Jl..;ff~HB-4-MJ1ti!f:~4h~ff.i;;r;t~ne. .. 

~1$.j1j4b~*4hMJff}fj;f]L~J3t1~~ ... , 1It~-+tit1'-~4h1~*4h~?i-11~ 
~~ *¼;ff it a9 ~ 4h )tAt:: ~ li. ~ ;frz ~ ~ "ffi $i!U ~ , 1i<.M! _i # ~bt, 111 ~: 

1) feie,.a9#,J:t: feie .. )t~ffl~~~ (internalize) , le;~ .. ~;.fl:t!.Jj{. 
-f-' le.~ .. ~ -1j~;i fflllJe~iE. ~ffi~ 9' ;ff fi!._~M}~~Jj<.-if- )t.Jt, le.~ .. ~ -1j½Jjjt 

1&-~~tr-iJS~ ( extracellular domain, ECD ) Jtl.ifu.~ 9'; 
2) .ifL}Jtft(J#,t:t: Jtit,t~~.?i .. MJ!tt)f-,t:t}t ~ Jl.~* ( ~ Jt.~ .. ~ ~ 

-3{.X.,&..5[ ), -¥-tit MJ~~,1'4. ~1~, iflt,t~_fe..~ .. ft!J .:L½4h )t ~ ~~ ~ ,tj..~~JJB; 
3) ,J, ~-r 1-t §/ j1j 4h a9 #·1'4.: ,J, ¼-f-1-t §/ ~ 4h a9 M JJe.-$-,J:t)t -1i Jl. ~ 

51, ~~ia..~.E~~-~.A~, JtAhl1t-k\~ AHC /&-~1'-JAJ a91~iftr4haiJ-:$-,J:t; 
-O •~i¥J#~= •~}t~~-~ c~~~~)~~~~~•aii 

(non-cleavable), 4i1k ,tE.Jfu..~Jfl ~;ffi.it_,~; 

5) ADC ~#1~: ADC ;frzle.?i .. M]jl_½,4h)t~1J~R~~' ADC ~k~ 

JR. a9~,t_ 11:t, ADC J:.Jll fr¼ 4.~;frztt.ti-JL.f-,1-t:i ;;f: j1j !fh, ADC ~ :ft~ ~ ~ 

~ ~•1'1.;frz .4:.~-$-1):t" 
-;ri-~;l ill, AHC ~4:hMJliJfit'l'Jt-k:f:MJ ~~·1'~~' J¾.~¼1hl~ 

;ff it.•l1:.Ai.3t *-#-~~1tiifi ~~ ~., 

it llJJ rAl ~ 
~it~ ~£aAA.ili:tk-l:" ~~~-wJzt.,t!t,}#J, ~J .. ,ff Jtl T ~~Jt.!!. * 

~-r~#.-i£1'-•4h••4h, *~~~J!-~~*a9!!.4h•~~, •~~AT 
~i(.aA., 

~it~ ~-~ifl 7!Y' ,bi.Ait1'-~~~~4h .. ~~ ;;f:J:. ~~~ a<J .tk., -~iJ½ 
4h~M~A~*M½~,~~¼~~~-M~~~-~~~~~*•-r~ 
~;f;t1$.., 

~~£~MJ-+~~~~+,~+~~~~~Jt.!!.*~~~~t,t~B 
#~fii.~~fii,, ~+~4-;r~I[ CORL CDR2 .. CDR3 j)--Jtl ~¼~ S:EQ JD 
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NO: 5-7fo}fffe~~J1J~~Y£.]l:#-, ~ilt"iiJ"3l:.!&.CDR1,. CDR2 .. CDR3¼ 

Jitl ~,¼:hr SEQ ID NO: 12 - 14 fo}f ffe ~ Jf 11] jt~ tl !A:*" 

~~L~~-+~~*t+, $+~~~~~£~*•~~•~•~ 
*iif!A:I&, CDRl .. CDR2 .. CDR3 ra:.¼Jtl B¼'1<t1 S:EQ ID NO: 12 ~ 14 fo)fiF 

lftJJf JiJ ~¼ ~ S:EQ ID NO: 12 ~ 14 fo)fffe~Jf Jij {FJ ~ -;fil;k_-f- 70%, {f~-jn 

k-t- 75% .. 80% .. 85% .. 90% .. 91o/o,. 92°/4, 93°/4 .. 94°/4,. 95% .. 96% .. 

97% .. 98°/4,. 99°/4~Jf J,J, 1fd:hr.Jt.;t 3 +,. 2 +~ 1 .+Y£.$:,. ~:;t~~~ 

i\.£lt~JfJ1]., 
~~£~~-+~~~~+,~+~~~~~~~*~~~*~~~ 

<M:~fJtg, CDRI.. CDR2-. CDR3 I&,?}Jtl ~¼~ Sl:Q U) NO: 5~ 7 fo/rffe~ 

JfJ1J~¼ ~ SEQ ID NO: 5 ~ 7 fo)f-iF~JfJ1J ~ ~-1~:k. f- 70%, 1f1~k f-
75°/4,. 80% .. 85%,. 90% .. 91 % .. 92% .. 93% .. 94% .. 95% .. 96°/4 .. 97% .. 

983/o, 99°/4~,Jf J,J, 1fd:hr.Jt.;t 3 + .. 2 +~ 1 +~~ .. ~~~~:bPi\.£._ 
{FJ;fJtJ" 

~~L~~-+~~*t~, $+~~~~~£~*•~~•~•t 
*,if~ I&, FR1 .. F'R2 .. :FR3, .FR4 !K~Jtl ~¼~ SEQ ID NO: 8- 11 fo)fiF 

~ If JtJ ~ ~ ~ Jt:. *" 

~~~~~-+~~~~~,~~ffl~~~~£~*~~~*~~t 
ilt~$: f[ FRl~ FR2,, FR3,. FR4 f:K¼.»tl ~¼:hr SEQ ID NO: 8- 11 fo)f-iF 

~ ,.4 Ji] , ~ ¼ & ¼ ~ J:.~Jf J1J ~ ~ -,~ k -r 70%, 11~ ~ k -r 7 5 % .. 80% .. 

~;fJtJ" 

~~£~~-+~~~-+,~+~~~~~~~*•~~*~•~ 
iit iif :A: I&, FRl,. FR2,. FR3 .. FR4 !&.¼JU&¼~ SEQ ID NO: 15 - 18 fo}fffe 

~;f,1J~$~$: ... 

~~L~~-+~~*t~, $+~~~~~£~*•~~•~•~ 
*iif ~ I&, FRl .. FR2 .. FR3 .. J?R4 !&".~JU ~¼:kt:t SEQ ID NO: 15 - 18 fo)fffe 

lftJJfJ1J, ~¼~¼~J:.~Jf,,JlftJ~-;r~:k.-r 70%,, 1f~-itnk-r 75°/4 .. 80% .. 

85% .. 90°/4,. 91% .. 92°/4 .. 93% .. 94°/o, 95%,. 96%,. 97°/4,. 98%,. 99°/4 

iftJ}fJ1] <> 

~~£~~-+~~~~+, ~~~~~~*~~~*~•~t~~ 
~ I[ '9 If J1j ~ SF.:Q ID N 0: l fo)f ffe .. 

~~£~~-+~~~-+, ffl~~~~~*~~~*~#-~~~-ar 
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]l: CK ~ If J1j j{P SEQ ID NO: 2 fo}f -iF" 

~~£~~-+~~~~t,$tffl~~~~~~*~~~·~~~ 
it*11:i'.:.t.!K1& tJ Aif.it~ IgG,. Ig1VI .. IgA, lgD .. IgA 11:£,t.J&.AJ:.~ . .if:i.~L[ 

~~~{$- .. 

,/E.~L~ ~-+~~ii"--~, ~ ~ fo)f~ IgG i& t IgGl .. IgG2 .. IgG3 

~ IgG4 .. 

~~L~~-+~~*t+,~+ffl~~~~£~*~~~~~1$-~ 
*il:£:.t.IK ~~~-Jf :91J B¼j{P SEQ ID NO: 3 P}fffe~Jf :91J 'A¼ B¼ ~ SEQ 

ID NO: 3 fo)fffe}f':J1J ~ ~-,r.tk T 70~/o, 1Juj(Pk T 75% .. 80% .. 85% .. 90%, 

91% .. 924},o, 93% .. 94% .. 95%,. 96% .. 97%.,. 98%,. 99%€r!JJftiJ .. 

~~L~~-+~~ii"~~,~~ffl~~~~£~*~~~#.~1$-~ 
~• •l:i'.:.t. CK~ A~ 11'4. la1nbda -~~ g .. kappa •pi~ CK .. ~J:.1.l!~~ g ~ ~ .¥1: 
#.a 

~~£~~-+~~~•t,$t~~~~~~~*~~~·~~~ 
*'lli~LK MJtt.£.•Jft1 ~½~ Sl:Q ID NO: 4 fo)f1FM]Jf J1J, A¼~½~ SJ:Q 

ID NO: 4 ?}fffe)f J1j Mi ~- 11i.:k. -r 70°/4, ,g~-ji,:k_-f- 75%,. 80% .. 85°/4h 90% .. 

91 % .. 92% .. 93o/o-. 94% .. 95°/4-. 96% .. 97% .. 98°/4 .. 99%~;f JiJ., 

~*L~~-+~~*t+,~+ffl~~~•-~--~ .. $-·J:. 
~3~MJA .. *M♦-~ffl~A~*M♦-~~~Ifflffe~M~, 

Ab-(I.,-D)p 

~I 
Jt +: 
Ab .ft~.$t~£~ *~ ~~#.it#.; 
L1-1t~4i*; 

D ~~~118¼1f!J; 
p 13t~ 1-8, ~d~ 2-6, ~~~ 3-5., 

~*L~~-+~~*t+,~+ffl~~~~•~i&t~fl~~ ... 
•c~~~- .. ~- .. ~~ .. A~~-~MJ-~~••A~X&l .. ~M~ 
~~• .. ~~-~ .. ~~ ...... M*••~~~~~~@ 

~4',.L ffJi ~-+~~ii"- '"f, Jt:. 1f foftidt~ ~AB¾*U i& ~ lvlonomethyl 

auristatin E ( lVll\ilAE ) " JVfonon1ethyl auristatin F ( J\-IJVIA:.F) " ~1t--;.f... -1:-
4:.4-h-( 1id~l\1aytansine Dl\11 .. J\-laytansine DJ\14 ) .. ""'f"~!l-.(calicheamkin) .. 

duocarmycin JV[GHA .. ~$.(doxorubicin),. lt,$.-4-... t:}'1i'Ji¼.~¾-t"-. 
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1131~ a1t--!-~~ JJtm~~flil-r~ ~1~flil-r~ifi;f{..JM-tii~ .. 
;(£~£afl~-+~~~·tf, Jt.tf F}f~~~~¼·~J ~MMAE., 

;(£~£afl~-+~~~-+,Jt.+~~~~~~~~~~A~~~~ 

;(£~itafl ~-+~~~~ +, Jt. + fo}f~~-~i& ~ 6-g,*-.~~G 

-.£.(]VlC) .. ~~-.3E.~£.~ ~~(!VIP),. ~.ft•-~i\-(val-cit) .. ~~--11t 
~~-(ala-p.he),. >tt.t..~=f ~1'l~(PAB) .. N-~J~i$t.3E.i\~ 4-(2-~~~1~) 

~~Jm(SPP) ... N-~Jtlit.3E.it}!. 4-(N-~~i$h3E.j..~ lf1 ~)-U c..~-1-ft.._li 

(SlVICC),. N-~J~--3E~(4-~-2:.--£.)~~+ tf fii.i~(SIAB), ~ 6-n,,*it 

~~~ e;-.£.--~il.-~-i._--~ ~ ::f .fL~(lVlC-vc-PAB)., 

-f£~~tY=J~-+~~~jt1f, Jt.lf foft~ft?~*~ 6-g,*ltS!E~Gilit 

£.--i\il.-~i\flt-~~::f.fL--~(lVlC-vc-PAB)., 

,(£.~~tY=J ft?-+~~~~ 1f, Jt. +~I lf r}f~~ L-D ~ vc-lvllvlAE, 

Jt.~~~T #...ifoftffe: 

~~~~~-+~~~~~•+,Jt.+~~~~~~4h-~4h"*~ 
·~~-~~A,.M¼~Affl~tft?*~¼4h~T~fflffe: 

~£a))~..:::~ifljffe~ill.¼~ ( 1Jd~~4hill½4h) , Jt.¼;tf ~~ajj~­

~ifl~-•~~·-~--4h .. Jt.••i~3~~t~ •M♦~A~~t 
~-~♦4h,~~~,~·~~~-#·•~~-~~-• .. •*~~­
:ffj 3t1j., 

,(£~£aJ3~-+~~~-$:lf, foJr~IA¼4hlf~~¼Ei~~Jfl -r~{;ff »FM 
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~1-tn ~~, r)f~1t.n ~~111~~ ~lf-t'(Adriamycin), ~~-Jli~,f:;fj~~ 

[ t? ;tj if (Taxol) if\:t !, ~ ,({!. ~ (Taxotere)].. -¥'Jg-,({!.~ (Xeloda).. ~ i6j ~ ~ 

(Gemzar) .. ik.$~~(Navelbine) .. ,{{!.~it~ .. ~¼-#-$U1r1J( ~'T°ff, ~~ .. 
~~mf) .. 5-JTlJ ~iD!.r1'~ .. 1? ji.:f;---(camptosar)-.. .jjr;f1J~ .. Jffi~,. f~,. 
J$ft~a} )T .. }ft;}t;i.ii!(Novantrone) .. ~;,y.r}.,, 1t$mf~(Oncovin)4f, iVB11l~ 
ill½,, 

*£~~~~,$..£~~-~~~-~~~~~~~~~ ... ~~~~~ 
~~ ~ .tt .. ~,l!J¼~~rta.tt ~~1lu¼~-t£'$iJ,._-ffi~jft?/~~fln ~~ifl-4. * 
~-r~~ ( EGF'R) :fij*~~~~-4hlf fr?Jfl~" 

.tf.*i(_a)lfr?--1--~~;;t*tf-t, Jttf-t fo)f~~ ~~THJ.4.*151-=f~* CEGFR) 

;ff§J ~ ~ ~~ ~ ~ EGFR;fij * ~ Htm, 111~ ~ EGFR:ti~~;fij * ~ Htm, 11Uj(P 

~~M•• .. .t.•• .. ~~~- .. --.~·•·#~- .. 8~a .. *f• .. 
tL•· , 1lt-• " lQ J1J •• • W • , ~--if\:t Mi;~ !ti " 

.(£,$..£a)l--t,-~~~-lf, Jt.tf rJta)Jif/ti;t;KRAS~~ ~~~~,i, 1fu 
-ji,~KRAS~~ ~:i:.ir?itlfh~ .. JL]Ji• .. ,~.~ ... ., 

.(£.$..L~-+~~*-~' ~tf~~~~-~BR~£-~~~~-, 
111~:i& tJ BRAF~l51 ~j:fl9ttJJw• .. .t.••~-· .. 

.$..£~~~~*~~~-~~~-~fl9~~~~~-~ ... ~~~i~~ 
~~ik_ .. ~1flJ¼4h~foJt~ik.~~,r1¼~tf_~J~.jtp~J,W,i.ia.f.4.~ .. ~--JW 
•~• .. ~~~•~* .. ~~~-~~••fl9-~tf-t~m~Q 

~*il~~-+~~~~tf, ~~~~~Htm~tlitM~ .. .t.M~ .. 
~M~a ...... ~--·~M,& .. 8~• .. *~•.~--, ~-.it~ 
>13t• ~ Jr :/& .. lll>13t~ jft? ~ Jhllt ~ " 

.(£.$..2t a}l -+ ~ ~i,;--~ , Jt. tf P}r a)W /ti ;t; _KRAS~~ ~~~~!ti, 1fu 

-jp_;t;KRAS~~~:i:.~it»il~ .. JLJJi•" --~ .. ~., 
~*L~-+~~*•t, ~tfffl~~~-~BRAF£•~~~~-, 

111~:i& ro BRAF~l51 ~j:fl9ttJJw ... .t.M~~JJ;p~ .. 

.$..£~~~~fffi~~!~~ff ~~Jt.~*i!l"f-1C~ ( E:GJ?R) ;fij*~~~ 

#¥J ~*, Ji)f~~* ~:M-.t¼+;t1.; ~~ 1t~¼-ffiJW~/~~f; 1i ;ff it.-f:tr? .$..it a}l ~ 

-~~~-•~~~-~---·~••i~-~~A.*M¼4hA~~ 
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lt~~?f!J½4h .. 
-f£*~a}l~-,t-~~~-t, Jt.t P)f~~ ~~J.t~J;.~1'-1t:#. ( EGFR) 

;;fij*~~~~ ~]IGFR*m*~,ut;'i, 1fd:ii:t~EG.FR:i±~iii~*~,8f;'i, 1fd~ 

~~M».,.t.a•,~M~•--•• .. ~-- .. #~•--•••--*f•,, 
fL .... ,~ ... itJ1J}Jt ... J! ... ---~~~- .. 

-#-~¾tRJJ-+~~7.i"'-tf' Jt.t fo}fi!.nfm;t;KRAS).!...~ ~~~Jjf,\i, 1fu 
~;t;KRAS).!...~~!Jt~M» ... 1t.a• .. R$'-~)JA$, • ., 

-tf.~,itRJJ-+~~i.;"'-tf, ~t,r fo)f~~if!ffi.;lJBRAF~m! ~~~if!ffi, 

1fd ~:i& ro HRA.F.£. ~ ~~fl? it Ah. .. 1i.M • ~$ ... 
*~aJl:iJi;ffe.zt~tuif~k-f-4-a .. l!.~nt!iitt:Jl. .. ~t~»t1i.4:.* .. ~ 

~~-~~•-~**' ~i!.**~~·~~-~~~~*-~~~~~ 
~~½~~~~~-*~~-~~~#.~~~~~ .. ~~~i~~~~~ .. 
~1'1½4hillfo/f~~~~?f!J¼~ .. 

-tf.*~~~-+~~~•t, ~t~~~,ut;ii~roMa• .. 1•• .. 
~M~ ..... , ~-- .. ~M ... aa•,*-f-• .. ~-- .. ~- .. -~ 
~--- W ... Ml~-~~Jkt/t~ .. 

,#_~,it ff.Ji-+~ ~7.i"'· tf , Jt. 'f fo}f i!,Jlt ffl ;tJ KRAS)!...~ ~ ~ ~ /lf ,\i , 11u 

~;t;KRAS~f!l~!Jt~Ma• .. 1t.a• .. JW;i~JiA$, • ., 
-tf.*~RJJ-+~~i.;"'.tf, ~t,r~~~if!ffi.;lJBRAF~m!~~~if!ffi, 

1fd ~:i& ro BRA.F.£. ~ ~~ fl? it Ah. .. .t.a• ~$." 

~~RJJ~~~*~~~-~~*-~~~~~~~*4h .. ~~*i~~ 
~~~ .. ~Jl!J½~~fo)fi!.~~~*~½~, ~}f] f--ffi~~/~~~ ~~£~* 
f!l--r~1$. (EGFR) ,f;m*~~~" 

,(f_*~a}l~-,t-~~~•t, Jt.t fo)f~~ ~~lt~J;.~1'-,t:#, ( EGFR) 
;;fl.=l * ~ ~~ ~ ~ lIGF'R:.ffJ * ~ ,8f ;ii , 1fd :ii:t ~ F_:Gr-,Ri±~ili:.ffJ * ~ 1Jt ;ii , 1Jd ~ 

•~M» ... .t.a• .. ~M~•--•• .. ~···#~- .. 8••--*f• .. 
fL.,i .. ,~ ... itJ1J}Jt ... J!.,, ~-~~~·" 

./f.~,it RJJ-+~~7.i"'- tf, Jt. 'f fo}fi!.,uf ;t ;t;KRAS).!...~ ~~ ~ Jjf,i, ,ff1j 

~;);KRAS~~ ~!Jt~M•· .. 1t.a• .. R$';i~MlJJt•., 
-tf.*~ RJl -+ ~ ~i.;"'· tf , ~ t fo]f ~~if !ffi JlJ BRAJ'.£. f51 ~~~if /i , 

1Jd~:t& ro HRA.F£Jl;J ~~fl?it~/i .. Ji.M-~$/i .. 
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~~ aJJ~jffe ht~~ ff}¾ ~-~drJf.f-->Jli ~ :t;t~~4h~-4h" Jt: ~. _t_ ~. 

~~A~ ~M ½~~~~A ~ ~M ½~, Jl: MT~~ ~;i•f ~~,. ~~ 
JJt~ilt~,.~~nt~!l.*~-¥r~~•~~~m .. 

~~~~~-+~~~~~, ~~~~~JJt~~~~~•,.t.~a, ~~-•,••,~••,#~•·•a•,*••,~••·~•-•~ 
}13t. '> w • " ~-;f;:r ~ lt/k. " 

;lt.~~aJJ-)j---~~~~tp, Jt:,rpfoJr~JJt;i;tJKRAS~l6],t~~Ht~, 1,ij 

~;tJKRAS~l6] ~~~~~-' j[M,., kip-~--- .. 

~~~a}J-,t-.~~7.f~tf, ~~ fo)f~~~fflj;BRAJ?~fl;l~~~~ffl, 

1ftl~~lbBRAF,£..fl;l~~a<JtkMl!M • .t.~-~$- .. 

~£~~:t;t~£~*~-r~~~*~~~~4h,.~~~~~~~~~" 

*M½4hAM~A~*M½~;tE.*~;f;:r*~-~~~*~~~nt•~~~ 
*~~,#~~~EG~TfL~~L·~~~-~~~I~~~Ilf(J~~ 
!!.-J,E.:,.t,t~~•l'i., A~~¼ 1l'i.1!t; i!..trtltl~, _:f..~a)l~:bt~lt.!t.ic~-r~1'" 

~~--•--,~-!f_t_~-~a<JA .. *~¼4h~~~Aa<i*~¼~~ 
KRAS~~ ~!A:~ BRAF ~flij ~31:~}lf·~J!.~~J:,kf~~3&., 151 imJ!..~ Jl. 
:¼"r~PLM lt-l-" 

v'.A r~ ~£a)l{ait;t-~~~: 

,(£*£R}j tf, ~.:ff Jj~jJf..a}j, ~JJtj*~lf,f~Jfl lf(J#!f;f..t#._~_;t~_Jl.~ 
~~~~~A~~~~~~~½~"*A,~~+~m~½a~~~•~ 

!f,.¼~~~., ~~~--~·,·~~.,.~&•~*~*~~-~ 
-~~-~~~-~~~~~~m~~¾;f..t·•~•ft lil~, ~TL*~ 
1£~ *£ 'YJ , r ~ -!~Alt· ;tfL~. ~ ffl' lf(J ,t 5l~ M~ .. 

~~~ ~ ~ , + ¾'& :tit1'" ")l ,tij ~~ta ~ ~ ;ff:l li) ~ Ji Jlk. * ( * ~ J!..;.tf -
*"~" ( L) -~-*''it" ( H) 4tt.) !ti~MJ~~~¼a ¼-r" :bt~lf(J ~4t. 
~¼;tJ l{;f;:rl~~" ~4t.lif¼~ ft-{),. y .. fl.~f:..:li.;ff, *---il--~~Fliif 
¥f~-1$.¼;tJ Igl\/[,. IgD .. IgG .. IgA~IgE..:li.~., ~~-~tiat;.J, ~$:I! 
~-~I!-~k~12AL§+~~-~"rg~-ti,, tiat~~¼k~3+ 
A~~ +~~-~"D"I&." ~~-tb1i'41if ~g(VH);frzt4t. 1~,tr&.(CH)ili 

~" "it4St 11li~l2t 1.t1 3 +tk~~(CnL Cn2 ~ Cu3)1Jl~,, ,3-~4tt_tb~4:rt"iif ~ 
!K(VL)~~-{i.,,t.IZ.(CL)ffl.~ .. ~*·~~g il-+tt~~ CLfJl~., ~1'"MJ 
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~~OC~¼.~&-••~$~-~A-~,~~~&~~~~#~~~ 
~, 3lt..frl~»8>~~r#.~tilM1t111}- c1q Mlit½« vH~ vL ra:.i£~~~¼~.J!.. 

:;t ~ !t.!1'4:~ JK~(#:/.J :!i.~~iJt,t!K(CDR)), *fa]ft~~«~~ M,~;9 sft~ 1K 
(:FR) MJ L[~., ~ Vu~ VL lb~rf1JJffi/f: F'RJ .. CDRl,. F'R2 .. CDR2, 

_FR3, CDR3 .. F'R4 M.it~j(.At.i.,.~j(.At~f§'1J MJ 3 ,t. CDR ~ 4 ,1--- F'R JJl 

A., ~1t4tt./~~Jtt~1if~OC(VH ;ft? VL)1}-]17TjA-tit#.~¼~..fi.,, .jl~-.i.. 
¼OCJ~A~;fl.J~M,¼~E.il-Vti Kabat Sequences of Proteins of Immunological 

Interest (National Institutes of Health, Bethesda, 1';1d. (1987 and 1991)), A 
Chothia & Lesk (1987) J. 1';1ol. Biol. 196:901-917; Chothia ~ A (1989) 

Nature 342:878-883 ~.,t,5l .. ~ji''t,t1$.";;r-:;1c_1:r,f,sf#.,t,~?~t,t•~if* 

~~ .. ~~, ~~~,#~~, t•t,t·,·~·t,t·;ft?§~-t,t·.,t,t 
~ ~ .,::;_;;{.~fa]~~ ~.tit~, iftl ~, IgG ( 1J1 ~, IgG 1, IgG2, IgG3 jt IgG4 

SE.~), IgAl, IgA2, IgD, IgE ~ IgM -tit#. o 

-#.*£a)3 +, fi!r~ IgG -j:°-.•f§.jt!K ~~ IgGl.. IgG2 .. IgG3 A IgG4 .. 

,.(£~£ a13 al.] ~ ~;t* + , foJr ~ lgG Y 41t. {ii .,t, L[ :h lgG l ~ ., 

,.(£*~ff}] lf, fo}fi!. K ~41t.{i . .,t,[[ ~~~#~~:ff"?!!, ~ KmL Kml,2 

~ Kn13 .. 

* -r-tit• ~ i\£.~ 91J 
-#.*~~~~~if~+,.tit~£~*•~~*~•~~*~~oc~• 

If t 1J }l SEQ ID N 0: l .. ,#.~£ rt]3 al.]~ ~if·+ , ~~Bl!£* fl;l -=f 1c_ • .$t,f;f. i¥J 
~*uJ"'-~[[~-;fJ1j}t_ Sl:Q ID NO:2,, 

Ji -if ii, ' *~ a}i fo}f i!. fr? t,t. ~ t * -ar ~ IK fr?!\~ •If Jij ~ s:EQ ID 

NO: 1 ~ ;f Jtj ;fij 1& ,ht,_j_, ~Jr :it. 7 0 % , 1/li&,)l.i., j,~ 7 5 % , 1/ll&.}t..£ :Jr 80 % , -11G:i& 
}t 85 % , -1j-,flli&,)l£. j,~ 90 % , •*~ }t..£ ~Jr 95 % ,, 

Jj -if ij , *£ ff}i fo)f ~ i¥] -Vt~ i¥J ~-1if ~ L[ i¥J .ft~•lf f1J ~ SEQ ID 

NO: 2 ~ ff §'1J ;fl'.11~ ,fi.£ ?" it. 7 0 % , 1/ll&)l.f.. j,"' 7 5 % , 1K..~:)t..£ ?" 80 % , 1/l:i& 
;t 85 % , -1i-1t:t&Jt.i..:}~ 90 % , ·if~:)tL:J," 95 % ., 

~*~Tf}]~~~if~lf,~~£~*~~~·.t,t·fr?~-~~•uJ"'~~ 
~ CDR ~it~~J1]~5t.~r: 

Y-~ CDRl-.. CDR2 ~ CDR3 MJ~~/fJ1j1}-Jtl,fJ SEQ ID NO: 5-7; 

~-MJ CURL CDR2 ~ CDR3 a!.J.ft~~J1J1}-JJtl SEQ JD NO: 12-14., 

Ji-:#ii,, .$t~Jt.4:. *lt5J ~1c_~t,t{$..~-j:"*~ CDR ¼;fj"'~~~f1j 

uJ"'f~)l,.(£ SEQ ID NO: 5-7 J:..tl-:~-1'-Ay,1'--~-~~~~Jt~~~~" 
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11liii ~ Jt, ~ ~,. i&-»~ A ~!k.. ~ ~-~ Mit. 3 + i\~Jlt., ~:1:Jliii ~ Jt, ~ 
j:,. ~i,n~~st~~~-~~:it 2 +~•" il11li&AfJ~, ~j:,. ~i,n~~ 

!k.AfJ~-~~i± 1 +-tt£•" 
Ji -;t li:I , ~~Jt. ~ J:. f.51-f- 4': ~.tit~~~* AfJ C DR ,¼ ;{f ~ ~ltJf 91J 

irfttJt~ sEQ n) No: 12-14 .1:mM--+A;+~•AfJt£.~ .. Jf~A~!k.. .. 
~~~)l, ~j:,~~~~~~~-~~:it3,t-~-"~~~~)l, ~ 
~ .. i&-»JJAlk:!k..ft!J~•~M~ 2 +~£•., :i&.11l~~AL ~1!: .. i&-»JJAlk: 
~~~-~~:it 1 +it£•,, 

~~£~~~~7.f~+,.trt~Jt.±*~~~#-~~AfJY~~~~irf~g 
AfJ F'R AfJ~iijffij~;t.:/(p:r: 

~*irf ~lit F'RL FR2 .. F'R3 .. F'R4 {r{J;f :J1J 1i}Jtl ;lJ SEQ ID NO: 8-lL 

~*~j:fg_ FRl .. FR2,. FR3 .. FR4 ~;fJ1J~JJtl;;t; SEQ ID NO: 15-18 .. 

Jj-~lij,~~£~*~~~~~~~~-A~*~1tgFR~~~­
;fJ1J1iftt)l,(£ SEQ ID NO: 8-11.. SEQ ID NO: 15-18 J:.~JJt-,+A_j,+.jt 
~-~~~ .. ~~A~~ .. 1Jl~~~' ~~ .. ~~~~~AfJ~-~~~3 
+~• .. ~11l~AfJ)l, ~~ .. ~~A~!k..~~-~Mit.2+~• .. • 
~~~Jl, ~j:,~~A~~~~-~~:it1+~•" 

.J:~.t;t~A CDR I&:.A~l!.*g ~it£-•~~~~ .. i&-»JJAlk:!k..:t:.._.s:~ 1t 
¾.~11J~~tf #¾.1~tk½ EGFR ~fth., 

,tt.~£~ ~ ~~7.f~+, tK.~Jt.± *~ ~~#-~~-.i:';tAji:;tg~ltJf 
J1J)t SF2Q ID NO:3., ~*£1:1},lAfJ~~;t~+, ~~Jt.~*f.51-f-§.:~tJt#-~~ 
t{_ if~;t. 1K jl~~ f1j )l SEQ ID NO :4" 

Jj -;t iTJ , *il aJ.i fo}f ~ ft(J .t;t~ i¥rit" * •fji jt I&:. ft(J ~£.-If' Jij ~ SEQ ID 

NO:3 ~;ffrJ;tt<J1~ 0&Ljr:i!, 70%, 11li&JlL!J,~ 75%, it~Jt.L:Y 80%, 1'Gi& 

}l 85 % ' --i1i-1'li&~..f..!)," 90 % , il-it~~_jt~Ji· 95 % , ~ 96% .. 97°/o .. 98°/o .. 

99% .. 

Jj -7.f T17 , *it~ fo]f ~ AfJ ~~ AfJ ~* 1tii ;.t_ lit AfJ ~£-;f fij ~ S:EQ UJ 

N0:4 ~;ft1J;.tro1~,Ji.~!J,"" ~ 70 % , ~~}t~!J,-- 75 % , 1.>ti&Jl~!J,-- 80 % , 1/l~ * 85 % ' ¼itl&Jt½j,"' 90 % ' •*~Jl..f..j,~ 95 % ' ~ 96°/4,. 97°/4,. 98%,,. 

99%., 

~~~~~~·~~~~~~-:it#~AfJ~~I~;t*~~ .. *~~ 

~~~A-~¼~~flm~-~~a~DNA¾-f-~**" ~*' ••t 
-~--~~~~~-j}~~~~-~~·♦~a*o 
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~~L~~, m~•~~~~-~c~•~>~Jf~~~~w~•~ 
,r:.*Jl-11tl~ BLAST~ BLAST 2.0 ,r:.*, ~1fl~i~~~,,tf_ Altschul ~( 1977) 

Nucl. Add. Res. 25: 3389-3402 ~ AltschuJ ~ ( 1990) J. 1\'Iol. Biol. 215: 

403-410 .. )it}fl 11~~~~ ~ fo}f~~;;=lt~3A.~4t_, B.LAST ~ BLAST 2.0 ii[v:J. 

.fflf-~,,t_~~Q)l~jt~i!tt~f,j~-,1:tii~tt., .fhAr BLAS'I' ?}#~~14~ 
YA ill±~ ii.!!..~ l:t~1i .t i-r ,~la-¾ tt:rJt tli. ~" 

,,tf_~~ a,A lf , foJt it ~ ~,£.•Jf J1j J!.;;t .f.. ~y 7 O % ~ ~ J1J ~ -4·1. a!J ~­

~ J1j ~$ ~ PJri!..fl~ffitJf J1J ~,$-. Fl - ~ J, !l;f J1J , 1J1J ~ f#i ;fl.ffl ,$-.~foft ~if 
* ( 1Jd ~ )it}fl t~)ft~--~ BLAST ~;flf ) ff;j-, ~ *~ a,A _j JJk.J,f J1j ;ff1 tt.¼4.f 
.f..!}~ 70 % ~11J ~- 11:i, {ti&,.£.jl~ 75 % " 80 % " 85 % ... 86 % .. 87 % .. 88 % " 

89% .. 90% .. 91°/4 .. 92%, 93~4 ... 94%.,, 95% .. 96°/4 .. 97% .. 98% .. 99% 

~.Jt ~~,if, 91J ~ -,t4. ~~;lb~ 91J" 

~*£~~,m~~~~~~*~~•~~#a~••A* .. ~~•~ 
~ .::lf ~ ½ ~ /~ J-t & ,. tr * • A * ( ~ ~ ~ if. ~ • }Jf!. • 
(Pseudomonas aeruginosa)),. lt~¼¼t:l (ridn)A -lt .. ;fij.~Ji¼¼f:J (abrin)A 

... Hi i{ .. ~m ..... {:J (modeccin)A ... a-♦ 'tlb ll*(sarcin) .. ,1:b~(Aleutites ford.ii) 

-4-¼a,. _:f-Ai #(dianthin).-§f-a,. ~~ ~M-(Phytolacaamericana)¼¼a 

(PAPI .. PAPII ~ PAP-S), *]1$...(I\tlomordica charantia)¥P~J!fh,. ~~~·¼ 

{:J (curcin) .. ~ji•*~ (crotin),. HE.~j{i(sapaonar'ia offidnalis)~,$ij~ .. ~ ~ 

¼if~ (gelonin) ... ~#.ltT(mitogeHin),. NJ Rt~ M'T(restrictocin) .. &ltT 

(phenomydn) .. {i<,:i®-$T(enomydn) .. ~lflAA;~1'f T(trichothecenes)., ~~,Y~ 

~ 1993 ~ 10 Jj 28 El-¾~~ \VO 93/21232., 

~#it_~,11:.~T~ JfJ T!f..~;f)t.#-~~~llk4h" ,(J,ff ~# n2Bi-. n11,. Blln,. 

9oy,. ~ 1s6Re .. 

t;t.·~~~•~~---iif~JfJ§#~~-*~~--~·~~,-~ 
N-${.J~--~~ 3-(2-Pit~..::.$,t~)~i!ttiffi(SPDP), ~~JL~(I'I'), ~i\i!tt 

ffli' ( it-~ .it i!tt es..::~ ~.jt-..:: l.f1 Ii).,. w 11:i Ii~(~~~..::. ffit..::~~tJ ~ ~ .j\~ 

Ii).. ~~(it~ bt..::.~).. ~:I: il1~½4h(it~~(~ -~ it.~ l.f1 _,,£.) i:J..::~) .. 

)t)l Y ~~ .4. ~ (it~~(~ -Y jt~ 'fit£)- G..::.~),. ..::.-}f ~-it-ffl (it"~ tf' ~ 2, 

6-..:::.-}f.jtit~~),. ~~*·~--1-ti½~(it~ 1, 5-..:::.~-2, 4-..::.~£~)t¥J~~f~ 

.fif 4Ah" ifd~, ii[ '.1<P Vitetta .{f ,#..(1987)Science, 238: 1098 if Ji}r~ if!J4t-~¼ 
lt,$.·~~;!l¼ .... ., Jil{-14 *iCI~ 1-Jf-;6Jf,-tlitt7~-3-'f ~..::~ t:..£.~~.Ii t:.. 
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rlt (J\IIX-DTP A) )t }fl -f- ~ it ¾r 1ti. ~ "it" • ~ ~ 1',. ~ -- ~ 11d iF 1ti. :§ ½ 1r1J 
(\VO94/11026),, ~£ ~ i£.~J!~1$.~-# ~ j # ,J, -Jt­
'T ... T(it-:ki:t~~1J.$,.1l .. ( caHcheamicin),. ~~T .1:-~~(maytansinoid), j ~ 

,ii} ~iT(dolastatin)... auristatin, .... ~~·-;l(trichothecene) .. ~ CC 1065 2l... 

i!. ;lb ... a!J Jt.:t' ... ~ ·ti. {r!J ,t)t .1:. ~ ~ ~~4h" 

,,(f.:t' ltb ~~~it ff, -i;t1',.~~frl(,~4h &¼~~~a] ~)T(dolastati:n)~j 

;flt~ ~iT Nc.~1J:Atfh~.fff !£4h auristatin(:k ~-t;f1j No.5,635,483; 5,780,588)1~ 

*aiJ~~.lt.!:l*lzi1~~1$-.tit{f.." j;}lt~~)T~ auristatin t:.ii~j!ffetJ::f-~.fkt 

f -i/J :h #J: .. GTP 7J(. M ... 2l... #t ~ WI RB¼ jt. ~ * ,f:i (\Voyke ~ 

(200l)Antimicrob.Agents and Chemother.45(12): 3580-3584) A J!.. ~ ~ ~ 
(US 5,663,149) ~ ;J;;t .A- 1l ~ 11'!:t (Pettit ~ (1998) 

Antimicrob.Age:nts Chemother.42: 2961-2965)" j,Ji,~ 1l!i)T~ auristatin ~ 

4b;f:l#t~~tbik~~~*~ N(-it.£.)*~~ C(-..£.)*~,M-Af-f-;bt.,ff.(\VO 

02i088172)., 

,(£,$..~ aY=J ~, ~ ~ lvllvlA_E ~ tt~ jJ: 

SI .... ,

1 
.... ,.., H 0

1
1 "L~ 0 , H ?H 

t '·-..__ ,,..,,. N, .,,.. ~ , .,....,-----~ /N------ "...,___,. .... ~',<.,..✓ N,y,,----, ... ----✓-~~ 
,~ ',f" ,, •• ( --~ "r· ;( l _ i! 1 Tl '! 

0 ✓-""-- ! 0 .'-.. 0 o, o ~,,--f.) 
~/~ ............ ' 
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hlJ!.~ Jt-,:; ~4bft~~ ADC t¼~,. ~1t.~~iif.."itfvA:ii.:i:tiif-j(T.?.&..~F:l HPLC 

~ ~i,~~4&~~~@ 

~'f"~ ~.bt~-~4h~-~.At, v iiftt~Jtl.tJt#-J:.ffl-,it1it.?i ... ~ at;nl{f¾IL ifd 
~, *wt•1it.?i,.)l~Jlttt•ir;t.~, .bt~~fit.R~-+A•+-=r-~-tl-~if£, 
A¼~iit;{~-+~tt+~ ~~lt;Jl,~at;ajijf.~, ~ut•.fi.*" ./I:.*~1f~ 
:#tt, ~~~~4bft~, if~-j(T.?p>S, ~iJJ~*Jtb~*-~4h{~~4h€rlJ~~" 
;r-:: ~,r.t,. _.,Ji.~ A .$l. ~ ~:ii.~,r.t., 

;(f.*~~~:#•t, ,$..~~ ADC ~~4hA~re.lJJ;{J 1 Jtli? 8; i? 2 J!J~ 
6; ~ 3 JU~ 5; i? 4 JUi? 5; i? 3.5 JU 4.5; ~ 4., ·~J::., ~f-*Jtt. ADC 

Et~£ -iF 7-if+~~~~4h:fl*~:l,{!J;;t1'-~~A~ 11'•-f-8, ii[v:J..;t, ~ 2Jtlt9 5., 
~Jl. l.JS2005-0238649Al(yt~~;f..~ff:Jb~~) .. 

~~~~~~~+,~~~.Ela+~f-~¼~~~€rlJ~4h~~~~~~ 

*" tit#. iif ~½11~ ~ ~~-~~, Jt-;r-:: ~ ~ 4h-4i-~ t iil 4h ~;Ji.!k~Jl1J ~.Eli1" 
-11titQ 1t, ~#-;r.: B¼it j. it~ atJiFli..,&>li-~-f-JJ;t~•i;Jt-£, Jt. ~:i!.;Ji.~ 
4h:.il*; ·~J::.,.bt~t~kj.tt_-f-JJ;t~-~-£~~~~~~4~ .. ~* 
~1f~:#t+, iif~~~¼A~¼~•~•*Tm~a~it~~-~-­
(DTT)A;..~ 2:.~-(TCE P)ita ~1$.J,A .r !£...&..f-~>li. 2¥-Jlt~-i;j{f,lf £., ./I:.* 
~ ~ ~~- + , ¥f tit*I -r- ~A1. _.1+ ~::cJ.jJ.ltJ}l ,r.t ffe ~ ~ ~ , 1if-j(T.?~~lt.£ 
2¥-Jltit • ., 

ADC ~A~(~4h/tit1$.J;;t:i1'-)iifJ.<AvA;f.:iii}~~~~-$1, ifditPilii: (i)FJ.ifiU 

~ ~-!l-* t fal 4h A4~ i'it ~J ;,f;a=1 ~ 'f" :tic.~~ Jf ~ •, (ii) r~ ~1 ~~PL ~ at fi!J 
~m_A._, (iii)~Jlt~-i:j{f,41~1$~~~A~♦J~~·rl•#-, (iv)il:i:t~ill.ft~ 

%f.it~~~it}f t 1J il.-ft-.:r..;f!.tt.it., 1J!.1J2f JJ;ti\•~£€rlJtt fE1 ~1i.I.Jb 7.t£ 
~j **-~ 4#1 ffl-~ €rlJ ~ ~ ~ I ~,fj:_I:. ifQ :i!tA-r ~~.. J}l ~ Jll~, *:il.i:t--t--ffe ~ 
~31 ~ ~4h-4i-*o/ Ji14h~* ~;Ji.~~~J~;Ji.T *~~4h:f:l#~:~1l1~.m., J1 
foft+f-?4hJL.J!.;{f-Jt--A~ ,t-~4h;fl~Nt,lt-f-:bt#.~ ADC 1ti½4h~~½4h., ~ 
j,:J.ilii~:bt#.#,}f-1~:fr3~~4h#:1f-,~~.AA.~ ELISA ~~~1l'A:* ro ~¼~it 
~-if+~#.~f~~~~~~¼~'f€rlJ~#ADC?)-~~~:ii.~~*~'A:, 
*il:i:t HPLC ~~ ~ , 1JU-j(T.? lit~;tf.l :Ji. ff Jfl ~~" ~* ~ ~ ~~* 'f , iif ~A iii 
it~~~~~JT'-~~--ilf..½4ho/¼~J!.~ ~-~~{t~ F]Jt ADC .. 

~~~~o/,tit#.~4h~*4h~~~~~*~~~~~~~-,.~-~ 

~-~-~~~,~~~T-~~: ~-,.~~-,~-,-.-,. ~~~- .. 
t..tt~~, ~-,. 'tf'~~-~ •-=-~-, ~~, ;.."t..itt .. i1£J ... IL ... 
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~z•,~*•#••,.~~~ .. ~~-~~v• .. 
-$..£ aJ1 ~.t;t#.~4h~--4h~ ~ ~J:. Pf~~~ .#J£ ~#'f ~~ ik., 1Jd~ 

( ,µt~1F1fd 1t:i.*1:t~) ~1t-£1£.( 1fd~~ik.~4'Jt) .. ~.±½,Aili.( 1fd~~lt:frz 
ilik.) ~~!½..~~~¼;ff l-16-t-~~a'.];ff;fJL.i!t-~4ik, fo)fi.!.~;fJL&1fd117( ,µt 
;l; -;r,;-{Jd ;t~ -J-t-flli&) l:s tt-,. ..::. z:s&,. E.. L.i .tt-.. z:s~..::..Jt ~ tt-,, _., !..i iij. tt-,, ..::. z:s iij. 
,tt.,;..2:s~~,.~~G~ .. ~~~~2:s~,.¼~f~ .. ~~V~~,.N-~ 
~~~ .. N- V ~TJ~i#, .. tt-tl• .. ~i\-~1, 2- w~~ .. 

,ff.,$..£a)l ff, ~1'1½4h~ffei!.~~l\~~£a~ t¥;.m:.#.~4h~*4h: fo)fi.!. 

.m:.#.~ 4h~*4hii.i:t ~ ~Jl!J ¼~iJie;,{}t rh1~ a~ Lil~~~~~ i.t. V-J .i_½4h.. J:J<.. 

½4h )l~Jl!J ½4t V-J-# Jl-#. ~ ~, Jt:.Jl-~ ;,j~,pi al.] J~¼~" ,,(E.~£ aJl ff , J~½ 

4h J!. illi&. ~ ~,tl ½4h" 
-ar YA 1/l~~1~Jfl ,$..£ SA ~ .f;t#.~ 4h~*4h HiA-fi{; 11 ~ ~ EGFR;flil ~~Ht 

,me_.~~z!.EGFR ~,&r,i .. ~~il_Rt,m( 1Ju~1J"WJ}Jg~~.:l~ 1J,~JJg1&,. i:. 
~Pf 1& ), ~ 'f #Jtl-fll~il:: ,J, ~.Jle$1&; j~ 1~il.( 1fd~*il.,. Jf .. J!!l.f;.,. ,J,J!i,. 

:kJJi;,. JLMi) t-1.at1i, Jt:. ff #»tlilli&.SJ}Jf;ri; r-1 ¼>Jk-~7~¼)1&.( 'ffi:ku 1f1 * 
-~ V ;!k.¾-... JJ/t)ijl~~~) Mi.at~' Jt. ,:p #»tl1'l~~Jlt;fj; ~§Ji I&.~( 1JU 
-jp~,, '"f"Pf5L -~~ .. 011~1,. Ji-~ oJtk:,. -fr~*il.) frl}J1f1ffi; ~i ~#~Jli/t,m .. 

,(f.~;§ta}l ff, EGFRit~z!.)l.:f~ ~iE.~ .lJ.t~~if,~EGF~~J:J<..~:,tf:1 

~t, EGFRt¥}~~7J<..-f-tl#j; Jt.J!..#:.5l Pff~¼~ #j;fl~,. ff 1t.~i!.~1~z!., 

{Jd~DiFi~JJBJlJ:-:GFRiij~i!,~~*' Lo VoWJJJB)lEGF'R lf Jt.;f;li!.~ ~}JB*, 

ifQ HT-29tlflJJB)lEGFR1lt.,.J~tMm!.~ ( \Vild, R., et al., Mot Cancer Rher 

2006:5(1), pl04-113, Cetuximab preclinical antitunwr activity (monotherapy 

and combination based) is :not predicted by relative total or activated 

epidermal growth factor receptor tumor expression levels ) " 

,$..£all ~tJtA~-~4h~*4hPf¥:'A ~ e'.;~afJfrl-r~tn >1t1iafJ1-e.n ~4h*m, 
fo)fi.!.1t.ff ~!W11U~~~$-f-(Adriamycin) .. ~~iith.£-~~}fj~~[~;fJ~(Taxol) 

~ § ~~~(Taxotere)J .. -f:-~~~(Xeloda),. tf ~~~(Genizar).. ~~~ 

(Navelbine) .. ~~1;t$ .. *¼ .. -¥p-$iJ,1J( ~4r'.tf,. ~Fi- .. ~*-@r),. 5-FU ;bPiIE 

~-.. ,t,-it.J.l(camptosar),. ~jj,~,11~ .. Jill~ .. f~ .. iif!Jtiij iT,. *.tt~a 
(Novantrone) .. ~~f~ .. iE:.~-@r~(Oncovin)~, ~~{fJff{JiJl½., 

,ff.,$..~~ ,t, ''~t ff ".:ti~ Iii lt.~foJt~~ ff-1'-#.~ WJJJesft(J ro ~itt'}fl.ff(J 1ht~ T 
ffi, Jif VA )t.?{1 7 ffi 1W ~~ rJ{t ~~ m ~ ~ il:fl. tf :i!:A-r., ~€; fl ~ JfJl ~it~ ~#ffi 
~~~~~!i.~jt£,. ~Wf~;!k~ ~aJlij~~ff(J1:f-f.if 1L4~1iJ4~ll!.!Yjlf:;*,, 
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~~#$,~~~~it.Al~~.,~~A~~~~*~ .. ~~~A~~~~@ 
~;ff~~~~-t,~£~~~~A~~~~~~~MT~~-~A~~~ 

£~, Am T~--~A~~fl!J~ .. M ~if-1*~~fl!J~,}J;;t1}~1k.¼~J:. 
~~:ft.~ Jf~C~ •• I,, ¥1 ii.it R # ~ !1rF fo}f ~ ~ ¥1 ~ ~~;f£*~~ -1:-" ~ r ,r& ~~ff , 
~ ii.it ,if~ ~if-1ii ~~ ~ ~fft Ji] (TTP);f\, / ~ ~U Jt.A.S: .(RR)*~J-f:-:J'/J 3tt., 

4£*~ ~ +, "'~~*''.:fi,.$i';b!fh" ,(f.J,lJ!t:. ~~i,;"'- tf, _.;tfti';b!fhffi 
l1jf$Lij/J~., l1jf$Lij/J~~#;, 1£.~~-r, ~•<*~-4-), ~!fh(it~lliL ~ .. ~ 
!1;) .. 3t*~#J4b,. ,J,~~:k.!t .. ,(£*~~~~-if, ~$L#J4b-tiA... .. 

-tf.~£ ~ +, '';ff it.-.t-".trt,(£~-,; ¥J1'u-t:-~at ra1 ..1:.~it~~JOO"!£ ~;;tn ~ 
-Bl ~3lt~ ¥J -I:., *L aJl ~ ~ ~ l¼-r ~ "it ff ;ff it.-1:"~ :ffltl-if:itr+#. Mi ~~;Jk 
~ .. lf-~, ,ttJtl;p#.~J.l.iJ:~~l¼-r,/£+#.i1 ~l£$JJ"!£,&$.~fil/J~fzili:am 
~ 1-t.., ~?1 :;tit.:f:jz£~.l_ iJ:~~l¼-rlflJ~{;ff ~ llit.*Jftit1£1itf;t ¼~;ff$ if; 

*~:i:.,"ffi~~•:l:~,(£.*S~M:l:~Rt~J:.~it.~•-~lfJffi~it*lfJ 
½ .. ii ~~.:tf~~, il1r.:m~~J-J.-~,(£~~L#.:t..llfr~,(£&~lfJ~JWm T~ 
~¼ ~ , fl;l ttffi ~)ff •-.t-¼1rt ~ ;if; ff ;ff jt_ ½.. ,tf.,r& ~ ~Jilt oL tf , ~ ~ fr!J ;if; ff 
~it.-1.-~~j,~,r&~»e--; ~,J,Jlt1"*~; ~-$iJ(flp-,t.;f£A.MJ~~' {t~4f J1:.) 

~ ~ JlB~ ~ Jtl ftJ lll il it it ; -i'F t 1J ( Jp-,t.fiA. ~ ~~, ~:t& 1-f .u:.) nt ~ ff ~j ; 

-Jt.:fiA.#J;ftf~J..&r1i!!..*; ~;A-Jt.:fiA.~~~ ~~~;ff *#J-~Aj,~~ 

*" 
~-r•~~-~AM1t,*LaJJ~~•-~--4b~~~M-t:~•-~ 

~•¼-:ft~~ ;ff Jt:. re; itl ~ it ff 1'u i¼~1t.ff ~J ~~m st)¼~;)t r #it n ~ 
~{riJ~~, t;t#.~~1~*~~~~ .. ~~{riJ?-t::fi.Jt.~il.$ .. ~m t;t#-~~ 
1~~!fh}t~-f'-ffi~jz£)l~¥j tE1 ~ .. ~lfr#Jff*-- -~*~iJttA:.~~~~~1$.~ 
~1A•~~ht.a,1-1. .. ~.:i3t ii.9rr~-111't,, ½i!.#Jil, -;k.,t:t~ialt--~ 11J ~ 
ff~~*•~--~~M-r~¼o~•~~~~~~?~:fi~,~M~~¼ 
~:m~1~iztAN -1:~fi)l~ lµg/kg j§_ l00mg/kg(1fd1('7 O.lmg/kg-20mg/kg)~~ 

~ ~~-~, 1f~:iP~}tii.i:t-;k.~ ~ ;k.,¼7f-~~ ~)lii.i:tii~*i.i.., ~Jlil-J:. 
it:fl}f~f51$, ~~ EJ jf1J-f:-~?l~~;,,:-,()l~ lµg/kg .f_ lOOmg/kg ~.Jt~" ~-r 
#~~~~Jt*a1"1aJ#J~jl~~, #l.-*~' ii.tf#~~n ..t.£..~m~*~ 
±M~~4'Pilsu" it1$.~4b1~--4h#i11~ffeJlu :1:#Jtl JJJ 1ifv:'A;lll9 0.05mg/kg j§_l9 

lOmg/kg .. ~Jt, ~J.-:J.~ ,i&*~]fJ-JliJ ~§ Jl!J ~ 0.51ng/kg .. 2.0mg/kg .. 4.0mg/kg 

~ H)mg/kg(~~1£-f;tn.½)fr!J~·~tfh~-~" ~~Jlij-f:-~Jaj~~Jij, if~1(~ 

4i: foJ ~ 4i: -=-Jil ( 1f~ :iP1JtA-i- .~ ¼ 4i-4:. ~ 2 Jl1J .i.. ~ 20 1'iJ , ~ 11tl ~ ~ 6 Jl!J lit#.~~ 
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~*4h)., 1if~Jfl-1lu«~~~~;hr--1}1]½, $~-.;rujt~ .;liJ$i.1Jt1laJ½., i!.# 
n * {m Mt,&~ -f-iffi.it ~ #L:Ji.?f..~$Jtl ~ * 3't.J~:5Jtl., ';;*~''~ftl .fij ~ ~1/JilJ<.;j;~ 
-8L, Jt:J. i!.~ll:i<.~Jf:J ~ JN, )A.tft1~in~~ff il*(~'t4.)~#« * -~~ ial .. '~fil 
~"~Jf:J -ttf ~ JlJL Ia1 ltri!.~ it-fr~ )t n , tft1 Jl~Jt J:.ftl -JlJH~ tm., "*½''-# 
~ ~ ~ ~~#;.fr 1ltl ~ ~Jfl ~* Fl Ht(~ Fl )~Jfl ;fr.t1:r'I; ;J;:.Jf Mi Jf 1t~Jfl" 

,~ ~ !.f J:. 1if .ti1t MJ ~_1$. '' ~ m f-~~ a11 ~ B~ ~ !.f ""if .ti~~-.#... -~ 111 
~~~JflJ, ~1n~,t~ftl ~1lu :t-~~lt~-Al•-t-Jt:.MJ~~~~.fL'9J4hJlJL-4-
~ ~ ~ ~, !£~~~~~afJ~*JlpH~~~~~ .. ~~~~.fi1t~*~~ 
~~~•*M'*~*•t .. #••t;fr.t~~;ff~•; ~~~M, ~~~~ 
••; 1Jt¼~-f:(?'-f-~ 10 +~~)~ a; ¼€J/t, ~~-*~*~,. aJ1,&jt 
Jtt.l~¼~; ffe7~;~Jtl½4h, ~~~~-~~~~; iU,.., it~iti\., 
~~~~ .. ~+~~ .. ~~-~~~-;~~ .. ..::.•~~~~~~¼4h, B 
#ij :lj ... itJi.~, ~-, ~*:tt.i&.~tt; *¼*U, it~ EDTA; :ttiW-, iit 
-ji,it•iW-~t4~~; Jt~,BL~~-f-, -~ffl; ;fr.t/~~~~-f-~ui,~,t:t,~j' lt-it, 
T\VEENTM" ~ LJ..::.lj(PEG)~ PLlJRONICSTM <> 

~~~fffl+, KRAS~~~ K-RAS~~J!;.~;#J~~¼:sl, ~~ RAS~ 

f5l ~~}3\tjl.:t,-, ffi~ K-ras ¼€J, EJ ~#}Jf~~!:ln\t .. :!f;A,. ft~J .. ,ft 
~Abl.m:t.,f'.:l.n\t~¾." *~J6~~.3l1i..~,~ K-RAS~~ 2 ½;,r~-f-~ 12 ½wt 
~-f-~ 13 ½~~~,3 ½;,r~-f-et.J 61 ½~~-f-,Jt:.Tf;ff 7 ,t-~i:~.~,.: G12C, 

Gl2R,. G12S .. G12V, G12I.),. G12A,. G13VlDJ!. 7 ;ft~~ J;Jtl 7 90%J-AJ:. .. 

;(f.~£ iYJ ~-,t.~~;5"jft sf, Jr}f~,ijf ,i ~ ~ EG~FR it.~.J~:,tij * ~ KRAS £.. 
~t!.~~}rf~ .. 

.,,tf..;$,..~ a)l Tf , BRAF ( v-raf mudne sarcoma viral oncogene homologBl ) 

~rEl}l-;ft~~~~ ,At.RAF~~~~~-.. k~ 8% M}A~JJfM~!:l BRA.F 

~j:, BRAf-.~rEl~~~i!:k.~~~i:tfJ~_-» BRAFV600E ~~, ii{~j:~ 

lt.r~ lVIF~K/ ERK 1t½ia1'-#~~~, ~}Jf~a(J;;l*lfJJ.;ftt~~~,fj~* 

-f[~ .. ;(f.~~RJ1MJ-,t.~~;5"3l'f ,fo}f-~}Jf~,-» ~ EGFR:i±~i!;ff3J*~ BRAF 

~~~$:~Jrtm .. 
.,,tf..~~~t, 2{)~~~~~~~*~~~)A.~~Jf:J*o ~}6 

Imn1unofogy-A Synthesis (. 2 #Ji, E.S. Golub~ D.R. Gren, Eds., Sinauer 

Associates, Sunderland, J\1ass. (1991)), Jt.li.:i± 51 Jfl ½* A~~" 
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m- Ii) -iJL aA 
lj) 1 ~l~_J;t{f.~4-h~l~Aha<J ~4h/,¾;t{f.1;t1J~ a<J HIC-HPLC 00., 
00 2 Jfltfi:,lil_,¾;t,f;f.~4#}~*4h{1!J{f.t~~Jjg~,t4:~~5t:, Jt. tf o{\~ BA03 Jfl 

Jt~ti[.1f,., .&.~~ lvlYK-3 t/[.1f..~4h~*4h" 

00 3 lVIYK-3 ~~)J;i;iMJJB H'I'-29 {rtJ.1:,.*-iff-$1*11:t, Jt.tf o,i\~ BA03 

if.Jtff:-:it*, A~~ l\'IYK-3 :it*~4h1~*4h., 
00 4 lvlYK-3 ~~~1'11.iM£ U87-1VIG ~~*~-$ijw,t:i,, Jt.lfo,{\~ 

BA 03 if-Ji..~ J;t#,., A{\~ lVIYK-3 J;t{f. ~ 4h-0\*4#)" 

lj) 5 ]\ifYK-3 ~Jtrli;iMJJB A549 ~!!. *~-$Jj5-6,fi., Jt. tf 01-\:Al BA03 Jfl.Jt. 

~t/[.1f.., A1.lt~ lvIYK-3 t/[.1f..~4h~*4h., 

00 6 l'VIYK-3 ~ KRAS ~ ~ 1f..~ Mi~-~ Lo Vo ~ .1:.. *~-$1 *'l:t, Jt. tf 
1\~~~~lf-Ji..~J;t*, A~~ lvlYK-3 J;t*~~~-4h .. 

llJ 7 .if?-,Jitll.~{$.~4h,m*4h~1J, jt HT-29 ~)Ji;~~U.~1$.;f,R~Jj~,, 

00 tf ... ft]-f,~{t±*~✓-~~~ -if.:; ~ ~)T>fl.~~$1l.,fi.=Ht, *~# P < 0.05, ** 

~-if.: p < 0.01, ***~-if.: p < 0.0010 

oo s J;.tithltit#.~~1~~4JJ~,J, a nT-29 ~MJ~~;tt~;tl~ {rtJ*-j:~ 
fl~ .. 

00 9 I\1YK-3, -,t:J.;t BA03 ~ BA03+4flf ~ft vcl\1I\1AE ;tf~.JiMi1.i•JJB 

DiFi {1!J!l1k..;Jtr~j~,J-4:, Jt.tf, □{\~ l\!IYK-3 ~if-~it$1l:¼ BA03, A~~ ... 

,¾;till:¼ BA03 ;bn.J:_fi];f,:- JV1YK-3 A~Jf ~ft~ vcJVINIAE, ♦ ~~ lVlYK-3., 

00 10 IVlYK-3 ~~a 't' KRAS ~~~~S,,lj~,Jfe LoVo {rtJ#U.,i!!.*-# 

-$ij *'l:t .. 
Ii) 11 BA03-lv1CC-lv1I\1AE,. BA03-l\1C-I\1I\1AE ~ lvIYK-3 {rtJ HIC-HPLC 

¼~00-it" 
00 12 I\lYK-3 ~ BA03-NIC-I\1I\1AE .. BA03-1VICC-I\11VIAE ~1$.tr~Jte* 

1fi.J;t~, Jt. tf, □1t~ BA03-JVIC-JV[lVIAE, A1\~ BA03-l\!lCC-lvlJVIAE, ♦ 

1t~ JV'IYK-3 .. 

J!-1$.~~:;t~ 
r~~M½~~~~~~~~~~~-~~*~~~,~~~~~~ 

~A~~*••, r~~~~~m~«~~L~, ~~s~~~;t~L~ 

~~~G ~~~~~~~~****'~~~~**~~~~~R~** 
~ff .. fflm~MA~•~~~!!.?r•¼, ~~~~•~*~a~~•a 
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r~., 
~~ aJl tf a<J .ht#. BA03 lip tf Tlj ~ aJl 1t 5f1J V it CN 103772504A Yf a<J 

BA 03, Jt:. ~J .. if* ~~it~ 5f1] ~ it 1f a{] ~ ~1fy 3, l.i :fit#.~~ ~i¥J If Jij ~ r: 
-j:'-~~[[;fJ1JJJ: 

QVQLQESGPGLVKPSE'I'LSL'l'C'I'VSGFSLSNYDVHWVRQAPGKG 

LEWLGv1,vsGGNTDYNTPFTSRL TISVDTSKNQFSLKLSSVTAADTA V 

YYCARALDYYDYEFAYWGQGTLVTVSS ( SEQ ID NO: 1) ., 

Jt:. ,:pr ~J ~~¼~JJtl ;tJ CDRl ( SEQ ID NO: 5) ,, CDR2 ( SEQ ID NO: 

6 ) ~ CDR3 ( SJIQ JD N 0: 7 ) ; 

~ r~J~~?)--?)·JJtljJ F'Rl ( SEQ HJ NO: 8) " F'R2 ( SEQ ID NO: 9) " 

J?RJ ( SEQ ID NO: 10) -. _FR4 ( SEQ ID NO: 11) ., 

~~ 1if ~ ra.;f 91J 1iJ: 
EIVLTQSPDFQSVTPKEKVTITCRA.BOSIGTNIHVVYQQKPDQSPKL 

LIKYASESISGIPSRFSGSGSGTDFTLTINSLEAEDAATYYCOONNEW'PT 

SFGQGTKLEIK ( SEQ HJ NO: 2) " 

~tr~J~~?)--~Jtlj; CDRl ( SEQ ID NO: 12),. CDR2 ( SEQ ID NO: 

13) ,. CDR3 ( SEQ ID NO: 14) ; 

~ r~J~~~¼JJU~ FRl ( SEQ ID NO: 15)-. FR2 ( SEQ ID NO: 16),. 

FR3 ( SEQ ID NO: 17) ,, FR4 ( SEQ ID NO: 18) ., " 

-j:'*•t:ii;t.JR;f J1j Yi): 

ASTKGPSVF'PLAPSSKSTSGGTAALGCLVKDYF'PEPV'I'VSWNSGAL 

TSGVH'I'f'PAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD 

KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLlvUSRTPEVTC 

VVVDVSHEDPEVKFN\VYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV 

LHQDWLNGKEYI-CCI-CVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE 

El\tlTKNQVSI_,TCLVKGF'YPSDIAVF:VVESNGQPENNYK'I'TPPVLDSilGSF 

F'LYSKI:rVDKSR\VQQGNVFSCSVI\,1HEAl,HNHYTQKSLSLSPGK ( s:EQ 

ID NO: 3) .. 

~* i(!i_,t: I&. ;f Jtj j{,: 
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ\VKVDN 

ALQSGNSQF:SV]'EQDSKDS]'YSLSSTLTt,SKADYEKHKVYACF:VTHQG 

LSSPVTKSJ?NRGEC ( SEQ lD NO: 4 ) .. 
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~~~l~~~~~*~~M¼~* 
~ 10 ~Jt~ BA03 ~~, 1J!.Jfl 15mL triJ 301<-D ~it~I.I4l.ftl:i£~~ 

)T>tl. (25m1\i[ ,ffl.ffi, pH8.0, 25m1\f NaCl, 5 n1lvl EDTA)lf, * I.4l..=--;k.; * 
*~$9 ;lJ lmL,#jfj ~-i}j-~ Eppendorf ~ ,~If ( ~it' ) '47, .Jr#~;~~~¼~ 
1Rfl., it~~t:,,~~ .. $J~*°tf;bPA 2.5 {¾**•~ Ul'T, ~i_&~5jl 2 ,J,,rt-j-, 

i!.~ilb$J; 1~}ij 15ml {riJ 30KD ,\[~~I_j[~JU1~*ti)T~ ( 50ml\1I Tris, 

pI-17.2, 1501nl\'I NaCl, 5 ml\'I EDTA) tf, ~ I.fl~;k_,, ~~~>tl., v:l. A280 

~N ~ ¼~ *l.t., ¾#it, it X¼~ i~ -I:-; ~ 10µ1 #..P~, YA Ellman's ~*~~ 

Jt.ro tb~~-.; * VA r 11J 4}-J\-it #-Jt. ro tb ~~ a1.i * * *lt.= 

b: ~t ~Jm.1G4*lt. (ii.'$" 1cm) ,, 

~• ro i!l~~***lt.~.~*~~>ll~~itX ro tb!l.£-Jt~• .. 
$Ji£.}j/5~~-if..tf krA l.l -i¼f" ro tb~~J.f*Jlt.~ vc-1\/IJVI_AE ( ~J:.~ 

~it1~~#.R;ff nl.~a], it½ HY-15575) ( ~T D1"1S0) , ilb$J }&-£5jl}t 

;li.. 2 ,j .. ff;j-, fiQffi!f~$J., ~lt.;li..*~ + hA 20 .;¼f-fo)f«_A.:t,. vc-lVUVIAE )t~ 

.lri; N-wi$t4Yli\. T li..;li..~ lf, iff:.1:J, it j[ 51)--~ .. 1~M 15nll ~ 30KD ~ 

~~II&Jtl~1Pt4h1if..ff>tl. ( 20m1"I .# •• ffi( Na-citrate), 0.3% NaCl, 5% 

~~~ ( Trehalose) , 0.05% TWeen-80, pH6.0) tf, * I~..=--;k., Jpff-Jtl;;t;t 

*~4';{~~4b lVIYK-3; #..fpf- 4"C~~ .. 

~4hj~1$,-t~1f1J~~ljjt_: 

~~j-f..-jf~~~~~~*~ J\,IYK-3 ~it HIC-HPLC ¼#- ( Jun Ouyang, 

Drug-To-Antibody(DAR) Ratio and Drug Distributionby Hydrophobic 

Interaction Chromatography and Reverse Phase High Performance 

Chromatography, Laurent Ducry(ed.), Antibody Drug Conjugates, Chapter 

17, lVIethods in l\'lolecula:r Biology, Vol 1045, p275-283 ) J.-;.{ ~~jt_~ 4hiit-if..fti1f~ 
( drug antibody ratio, DAR) , ~~ l, ;fit.~~if,Jf-urrf,Rit ~ff-Jtl~~~ 

~4t. DAR JE; 4.1.. 

~~~2~~-4'J•-~MY~3•~~~*~~-~ 

~~*;Ji_~~~~*: 
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1.1 jtJ$:J€; ~M~~it 3-41~~~#,ftzJf!;, ic1JiJ¾;Jg-~_£., Jtl 5mL 

DPBS ~jjt-~, ¼Jtl 3mL M:§-a~~1-t~Ae, ¼JJtl}ij;};g-~-~---t:~, ~I~ 

;flt.~ ,~ , .Jf J:jf, ..j1j.. frl J¾ ~~¼;k.1(" ~ , Jf}t th O .5mL frl tm ~ it -13{_ it-_., 
~ 96 lLMJJBJ:¾~;f&.J:.i-lt-ff4i~ ( DiFi MJJBv::.t 10000 -t-Mm!.i:fL, H'l'-29 M 
JJBl-A 5000 +troJM1/.:JL, A549 M~v::.t 2000 +iwJM1/.:JL, U87-1VIG MJJBv::.t 3000 

-1'--M~/lL, Lo Vo M~v::.t 4000 +~JM1/.:JL) , ~~ 24 ,J, ff.t If!;, ~A~ J1j 

~:ff:-*At~ .... Jt~~1$. BA03 1r::.tll.Jit{$.~4h~lJk~ 1"1YK-3, ~i&. 72 ,J,flt, 
zJ&-lj-lLhPA 20 µ l CCK8 £ ~-iJ.:,lij, ~jJt* 450-650nm Jij-;f:~{x.~~J 

OD450-650, 1f-i-lt;ftt?!I~~J.½., 
1$-7~ tmm!.)1;1~ ~*~ ~: 
~r~~JM1~~ro+~#~~J:.~~~~4h~~~~o 

~ EGFR #j~:i!,~ DiFi ~~ ( A~JI.Jlh:ili~~) +~~111.: MYK-3 

t:t. ... :ht BA03 4f' lat;f:if $j~M~.i.*~•J~11"1., EC50 ~1it 7 k~ 10 {g-

( BA03 ~ EC50 J!. 51.9 nglml, lVlYK-3 ~ EC50 ~ 5.l ng/ml ), ~ ll) 2 
r;i::;. -,/f ~o 

.fI_ EGFR + Jl.~i!.~1~Jt.4liis,_~Jt.tg Jr~ M~ + ~)1;1
~: !VIYK-3 ,j:ij 

~~·~~~~E~R+lt.~iis..~~L~iis..~·-~(AMJih•M~ 
HT29~ Altrfi·M~ A549~ A.JJffi£7fJJBlJt-itM~MM~ U87-1"1G) ~Jlffe7 
~£~~~!t_*4tp~J~,~ ( ~00 3~ 00 4-. 00 5 fo)f-ffe ), ~if HT-29 ~ EC50 

}t.. 611 ng/ml, A549 ~ EC50 .,t. 28.3 µglml, lJ87-J\IIG ~ EC50 .,t. 5.3 Jtg!Int, 

Ji tr, ~1n~~ui:A: 7 ~ EGJ_?R lf J.l4liis..~ KRAS ,t:A:_ ~itJli. MJM1 
LoVo (Dunn E~\ Ilda lVl, 1"1yers RA, Hintz KA, Can1pbeH DA, Armstrong 

EA, Li C and Wheeler DL. Dasatinib sensitizes KRAS mutant colorectal 

tun1ors to cetruximab. Oncogene 2011; 30:561-574)+ ~*'!-1., £~ l\ilYK-3 

~ KRAS ,t:A:_~itJli~~~ LoVo jl1F1" aJ.JJi,¥J}lf~!t_*-¥f•J*e~( ~11:j 6 

fo)fffe, EC50 J!. 3.2J1g/ml ), i1ri BA03 Jti~1#!.)f.J ft-f~ii::taf~~JL~5Jt4f';Jtf~j 
)f;s~., 

~~A113 ,J,a#.~~tt~~~ 
1J, a*~ ~itt~ ~~::;t*= 

HT-29 ~Jlh~M~}t.. EGl~R 1~.tliis..*•;ff BRA_F ~~~~JJB~, ~ lt t:J 
.fI_ 1'f J;h..l:.~~ ~~~ tkJ:.JJh?/i~ EGJ?R ~(r;J·t,,t~~~(l:rbitux) ~ HT-29 

ilf1 ~~it.:f[ !i. *-¥r-$iJ ~ ,J-i. <> 
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HT-29 tm~;f_j;lt~~: ~#t~tt.~ *JWa(J Jlf M ~~, -if tt_~ ~ ~ f­
lxPBS, il]~~M1~~*1t.§. 3x107/mL, Jfl 1ml ii:.¾J-~ ( 4 ½#:¼-) ,/f.~Jit 
;i;1J!lj ~i~Jt. 'F ~:ff J.lf ili ~~' 3x 106/0.lmli .it, ~ »f M#-~i!.Jtl 150-200n1m3 

J€; }fl f!!t~ra:.i.R.*j)--!ff., *ill 8 J{ ,J-. ;it, iJiiE.½ilfiJ J.lfiJi*~~,J, S,.* YMJ- .. 
-3--ill}Jf ~~~ ~ Mj{ji ~ fo)f;ff ~1lt-#J4h Jlf 1'i*~ ~ ;t&J{t.£ Jf,-.:f:~it±10 % " ~ 
it}J,j:.tg..~, *V1l JtJ:¼-;k.~ ( ~ L 5,. 9,. 13 3t) , -.Jt..t.¼~ 4 ;k., ;t.JW~1 
-f: Jlf ii#-.~~' J'· ~#-. ~ ~ •-+ t¼-ittll j} »tl ;ff 8 J{ ,J, S,.., 

,J, a~ttm ~~tt * 
,J, S,. HT-29 ~M;~~;lt_1ffl ~1lt-: ~~*¼Ji.fill, ~~~~~ill ( 20 ml\1 

#~J~.~' 0.3%1\A~~, 5%*~~' 0.05%,.,±il. 80, pH6) , BA031F-.tit 

ill ( 5mg/kg) ,. lVlYK-3 ili ( hng/kg) , I\,fYK-3 ill ( 5mg/kg) ~~ftt°½ ADC 

ill ( 5mg/kg) ( A~ IgG-vcM1\IAE ~*4h, Jl:. 'f IgG )l.l;,,:fffJ~~~:,k~1t. 

a(J IgG, ii{~*:'{h~J¼~* ~ lVlYK-3 ;f:ro Iii} ) " lvIYK-3 $¼~ ~ lj, _it~tt_}ff,i 

*~~~Mil~~~·~~,~~7~£~~J.lfili~*~~(~7)o~~ 
18 A, 1\!IYK-3 ,tf. 5mg/Kg ~ $¼ ~ Jr1J :f:ili ~ ~ iT >flili~ ~t}]f iii~ *~1M * i!. 
Jtl 54°/4, ~•.tt BA03 a{JfiiJ~Jr1¼ill*l=Ht}Jfm~*~1M ... Ui.Jtl 46o/o, ~::1F 
~¼ADC*~ vb}ff/i.1.. *:M1~J4t.i!,Jtl 42%. 

,J,S,.*1(": lvIYK-3t¼-~~,J,S,.~-_ft~~JK{ffl~t«Bt;ffi:.1-t (~~ 8), 

-iJtaJl l\IYK-3 ~i.~1J!.,J, S,.~-_ft~{Jt~-4-11'1:,W}f]" 

~~ifd 4 lVlYK-3" ... .fit BA03 ~ BA03+~JJ$~ vclVllvlAE ~tt°Ji.Jlh~ 
~~ ur.Fi ~ .1.. *~~1 ~,a 

-l½J&~~if~ 2 ~*~~17 lvIYK-3,. i¥--ht BA03 ~ BA03+~JJ~a 

vclVllvLL\E ~n j[M,~ ~Jfe DiFi ~ !:l *-=M1~J *11':t, ~~tt° *~~ 9, Jt. tf a(J 

EC50 ~j)--Jtl 7iJ 8.4 ng/mL, 65.8 ng/mL ~ 68.2 ng/mL., 

M..00 tf~1,-A;i m, 1F-4>t BA03 -tf_ EGJ1-,R #j~Ui,~~j[M;~~M1 DiFi tp 

I~T-~~!i..*~~~~; *ABM3•i~•~MY~3-·#$a~ 

~~ vclvil\1AE ~.ifltka(J BA03 * 1t4:.J:t~j~;ffttJL~f&'.JJ1J; ~'7r,,, BA03 ~ 

vclvilvIAE ~ll~:1f3A~ l\IYK-3 ft;}] ADC ¼.:J-~ DiFi ttif..Jlh~~M!..~!i.. *-¥r1 
~J~11':t.:k.k~f-... ~BA03 ~:t i,;J.2tBA03•i~•T lVIYK-3 -~JJ~-~ 
~~ vcl\U\1AE ~~11'4:., i:cso ~~ T k~ 81¼., 

22 CSPC Exhibit 1003 
Page 322 of 459



WO 2016/131409 PCT/CN2016/073844 

-it-¥F~J ~ ;J:t 
~Jffl.~~1JU 3 MJ~~:-+J;JJ.t ( J.-1. 2x106/0.lml/~,ii-#Jlt1ti~lfe) ~~~:;t 

$k,+k~J 1VIYK-3 )t.j-~!\lf KRAS ~j\:1'-~JJh~M.He. l.,oVo ~~ti,i~*:J'P-$ij 

~,tt, ~*~~-;;\'-!fl, ~,t-1;-~~~,t~m ( 20 m]VI # •• ffl, 0.3o/oft1~ffi, 

5%~~*' 0.05%r1.±il. 80, pH6) , ~*~ .. ;btjJl ( 3n1g/kg) " T\1'\''K-3 

ill ( 0.3:mg/kg~ 1mg/kg-. 3mg/kg E...+-1'ftl-f:) ~qf1t¼~ffll ADC ili ( 3:mg/kg), 

J¾. l.f ~f~¼~AA ADC ft ... -:1f~½~ fiil-f-~~:f'~ ADC }t.j-ffl( ( non-binding 

ADC control,~ anti-CD20 mAb-vcJ\'1MAE) , i:i:1~*4h-$1J4}-;;t* ~ l\tlYK-3 

;fij ~" ~*~ *Yi 00 10., 
~00 tf~v:J.A;--~ ,l\tlYK-3 ,ff- 3 mg/Kg JliJ~r~~~,tj- LoVo M.He.}fF,i4:. 

it~ 7L¼-itf*U, )t .JL NIYK-3 ,f£. l mg/Kg ~~ ifqt.n=t.J:. if.f ~ Jh Erbitux ,f£. 3 

mg/Kg *1]:l'r:iaii!..Jl~~'l:t .. 

~~-Wd 6 T\'IYK-3 ~ BA03-1\'1C-lVIlVIAlI.. BA03-l\tlCC-l\tll\tlAE ~1'-?r~ 

JJB~41:J;t« 

l\1C-M1VIAE ~ ]V[CC-l\tfi\1AE ~tt~~r r}fffe: 

l\tl C-Nll\'IAE: 

1rf° 0 y O 'I' n l H OH 

YN~~~~y3CN~;N~N~! 
o i o = I i n o o I .o= 

~ .,..,..,o O / 

l\tlC-J\11MAE ~ J\tlCC-T\1:J\'IAE ~~j4}-;;t$k~Jil~~'Wd 1., 

~ ~ l:iit.1'-M.·::1 -fftl ~it~~: 1~)fj HI C-HPLC ~~Jt;t $k $i!U ~,S ~ J.:tkA~-i:t 'ifd, 

~1'-~Jil~~1f11, iil~ff~ IVIYK-3( llp jJ BA03-vclVIlVIAE ), HA03-l\1C-NINIAE 
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~ BA03-lvICC-l\/Il\/lAE MJ~4b/,;f';t*f~'ffd:J$J}iJ 3.9, ~~~ lL, 

*~~-)"6~~-*~•~~~~2; -~~~,~-~••~nmm 
-~, #:#f- 96 JL~~' ~~ 24 1J~fJ1'$IPA~!iiJ*Jl.~Jt.#f;ff:~ 
HA03-1VlC-l\1JVlAE, BA03-IVICC-l\11VIAE, l\1YK-3 3=.+.~Jh .. ..jlf-;ig-~ 96 ,J, 
ft-j-, iPA. CCK-8 ~jji~~JNjl@.i, ;ff;.i$*~1x.J:.-i't~ 96 .;JLii..fj-,t-;JLMJ OD {A, 

~~u~fiil*~*f~i:r~~maa:1-, J1J$r-:ff~)l.j- niFi ~~~~Jt!t.;Jtp~J3ttJrt .. 
~*it*~OO 12, ~ \f BA03-1\fC-l\1:lvIAE~ BA03-l\1CC-l\11VIAE ~ TVIYK-3 

a{] EC501A~.»tl ,;lJ 72.6 ng/mL, 71.6 ng/mL ~ 9.8 ng/mL., 

th 00 tf 'iif Ji, l\1YK-3 ~ffiJJt!Jf'ft-¥P-$iJ~1t:iffJl~~-t- HA03-l\'lC-lVll\tlAE 

~ HA03-l\tlCC-l\tilvlAE ~ ~ 11':i ; :f ~ J:. , BA03-l\1C-MNIAE ~ 

BA03-MCC-MMAE ~m~;lf!t,4'-$iJ* 11':i ~Jt.-i;t BA03 ~¾~nr;r.!.;;f;fl1~ .. :i!. 
-i.J!.a}J1~Jfl Fl :ff~Jt..½;t~m~_.,J,¼.:Y-, ,f!!.1~Jfl ~ ~ ~--~~ Tif v)tit.~ ADC 

~)"6,r.t;.t Jl:i=-Al¾ .. 

~f *ilff}J ~*~~~;t ~ t:.i~4f-.itlif~~~~' ~,4Jf~;ft.~Aj14t­

~~~o ~-~~¾~~~~~~, ~~~~~~~~~~#*~~·~, 

z!. ~ ~ 3t. J$J :/f-;.f...~ tt~ MJ ~-tr le: ffll ~ JkJ " ;f...~ aJl MJ ¼-iJS le: ffll tlI fl)f ffl-;f:;t~1J ~~ 
.l(.Jt:.1:£-~ ~ Iii} ~ ~ ~ " 
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1.~•-~--~--~-~i~~~~§,.*M¼~~~~§~*~ 
¼~, ~~¼~-~.M~~~~~~~£~*~~~•~*" 

2.~~~*1~~•-~•a4h .. ~••i1.tf3~~A,*M¼4hA 
M~A~*M¼4h,~tffl~~~~£~*•~~•~•~~t•~•*' 
~ 1f Jtft. 1if ~ t[ CDRL. CDR2,. CDR3 ¼»tl @.¼~ SEQ ID NO: 5 - 7 P)f 

1F~}fJ1JAJt:.tlj:_*, ·-~~IK CDRl,. CDR2,. CDR3 ¾»tl &¼~ SEQ 

lD NO: 12 ~ 14 ft)f"ff;"~;f J1j ~~~j\: • ., 

3.~~~*2~~~--••-,~••i~•~~A-*M¼~A 
Ji}f~§~*1l1¼~, Jt.t P)f~~~~£~*fiil~~#.~* ... *~i:.1&: FRl,. 

FR2,. FR3 ... FR4 l&.~ltl ~¼~ SEQ ID NO: 8- 11 ?}f1F~}f J1JAJt:.tlj:_ 

*" 

4.~~~*2~~•-~•a4h .. ~••i1.tf3~~A,*M¼4hA 
PJf~A ~*1l1¼4h, Jt:. 'f PJt~~ ~·Ji:!!.* !!l ,f-~·~·~-1.tf $: IB". FRI. 

FR2,. FR3 .. FR4 L[~Jtl ~¼~ SEQ ID NO: 15 ~ 18 fo)f-;f,;~Jf J1AJt.~$: 
... 

5.~~~*14*-•~~·-4h•--·~••i~-~~-·* 
M¼~AM~A~*M¼~, ~tM~~~.Jt.~*!!l-f""~*~•~t• 
l~~fK:i& tJ A~,~ IgG .. Igl\1:. IgA,. IgD .. IgA 1tii}t.IKAi~-l:fi5t.lK ~ ~ 
.t:.• .. 

6.~~~*s~~~-~•a4h,~••i1.tf3~~A,*M¼4hA 
fo}f~A~*1l1¼4h, Jt.t P)f~ IgG :i& tJ IgGl .. lgG2 .. lgG3 ~ IgG4" 

7.~~~~s~~•--••-·*••i~-~~A,.*M♦-~ 
M~A~*M¼~, ~tM~~~·~!!.*•-f-~•~•t••}t.IK~~ 
,£.MJfJij @;,¼~ SEQ ID NO: 3 fo)f"ff;-~;f J1J, ~¼~¼ ~ SEQ lD NO: 3 

foJrffe!ft1J~Pl-1r.ik-r 70%, 1J1J~k-r 75%. 80% .. 85%. 90%. 95% .. 
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8. ~~1~✓-J<. 1-7 f-f'-lJi ~ tit~• 4h~*4h.. Jt • ?f J:. ~ 4i--.t. ~A.. * 
M½~AM~•~-~¼~, ~~M~~~~~~*•~~•:ht#.ft<J•* 
~tit~ I&". Jtr A~ th£ lambda ,j:jijt_ QI.. kappa ~tit~ I&".,. ~J:.~•1:iiit g MJ ~~ #.., 

9.~~~*s~~••-•a4h,Jt.-·J:.~3~~A .. *M¼~A 
~~A~*M♦-, ~~~~~:ht.~£!:l*•~~~~•-•-~g~~ 
~~J1J ~¼~ SEQ ID NO: 4 .r}f-ffefl?JfJ1J, A¼&½~ SEQ ID NO: 4 

.r}f-ffe;ft1J~Jiil-;h£:k.T 70%, if~111:k.T 75% .. 80% .. 85% .. 90% .. 95o/o .. 

99%{f<J;f;J1J" 

10. ~;flj~* 1-9 1£-Jji~~·•~1~--,. Jt.•·J:. ~-~fl?t,. 
*~♦-Affl~A~*M¼~, Jt.•~~I~ffeh?M~, 

Ab-(L-D)p 

s\ I 
Jl:.it': 
Ab f{.~~~£!:l *~ -r~~~A~; 
L 1t~&*; 

D 1\~~Jie.1'iJ; 
p 1\~ 1-9, 11~~ 2-6, ,{J~~ 3-5., 

11. ~;ftl~>!tt-101£-Jji ~ :tit~-erb~-~ .. Jt~ .J:. rif~1t ~ jt,, * 
M½~~~~A~*~♦-,Jt.tf~~~~~.M~~~n•~ ... ~ .. 
.aM- ,f1. ~id:~ " ~ Jie f!l ~" :ht!!. j;.. • .. ~ *•ti.~ !:l 4'J ~ ,ti.Jll .. 

12. ;fX_;flj~* 11 a<J :ht#.~ ~,f;tj*~,. Jt.. ~ .l:. Pf 4!-l: ~it.. ~1'1 ¼~ 
A fo}f iJf..$k {r<J *Jllj ¼~, ~ tf PJr~ ~ t¥I ~·1'1 ~ ~ IVIonomethyl auristatin E 

( 1VI1\fAE) ,, lVIonomethyl auristatin F ( 1\11\'IAF) .. ~*~ -;t !:l4°h~ ( 1J1J 
~ IVIaytansine DM1 .. JVIaytansine DIVI4 ) ,. -t * ~ j; ( calicheamicin) .. 

duocarmycin l\'1GBA .. M'.-t'{doxorubicin) .. 1t~*-:,l .. ~~•-:.t••~ .. 

113:l .. ~-ft'--!-~ .. ,&f/i~~fl;l.:r .. ;lt1~1l;l.:r~Mjjt•t~~, 1/l~JtrIVIlVIAE .. 

26 CSPC Exhibit 1003 
Page 326 of 459



WO 2016/131409 PCT/CN2016/073844 

13. ;j:,x.>11J~~ 10 ir{J;tjtA~-•4h~ll~Ah,. Jt.• ~J:-_ ~.&~~Jt,. *1l1J ♦4h 

~M~A~•M♦4h,Jt.t~~~&*~iif~-~A~~~-~o 

14. }f)l;f1J*;jt 13 ~ ~~ ~ 4h ~I~Ah,. ~ ~ !f J:_ 1if .:ti-11: irlJ A,. .jflj ♦4h 

~rJr~AfrlJ•1lu♦4h, Jit:.t foJr~frlJ.&:¼-:i& tJ 6-~3'li!.1E~G--~(NIC),. 

~ *iitlE~.£ ~ iit~(l\'lP) .. ~.t..---~~-(val-cit).. ~ .t..---~ ~ .t..• 

(ala-phe) .. ~ ~ ~ -fl•.£(PAB),. N-~sff ftilk.ft..£ 4-(2-~tt~!.~)A.ii 

(SPP) .. N-~~i!it.£~ 4-(N- ~-m:.ilk.it~ lf1 ~)-~ e..~-1----ilif(SlVCCC),. 

N-$tJtl i!.J[.ft~(4-~- t:.it~)~jjt lf1 •tij(SIAB).. ~ 6- ~ *i!it.£~ e..i!it 

~-~.ft--~~---.xt ~ =f .fl--~(MC-vc-P AB) 1 {tit,~ 6- ~ 3'li!.3E..ft~ CJ 
ft.£-~~--~.t..--Jtt ~ -=f .fl~(1\il C-vc-P AB) .. 

16. !H.½4h, Jit:.¼~~;if1J*;}tl-151:£--~ ir!].fftAf.~4h~~4#) .. ~~ ~J:. 

1if3~frlJA .. *M♦4hAM~A~*M¼4h,~-~,~¼~~~-#­
~J:_1if~~ir{J~~ .. #~MA~~M@ 

17. ;f)l:f1J*;lt1-151::E--~ ir!J J,t-1f.~4h~*4h .. Jt:. ~ ~ _r_ ii[~~~ it .. ~ 
j1J ¼4h~ ft)f ~it~ ~?f!J ½4h~-$1J4t--ffi~~/~ff;ff ~ ~;£4:. * r!i -f-~-if. 
( EGF'R) ;tm*~~~ir!J 1Ji4htf ~m it:" 

18. ,t)t;f1J~~16~ }fl~' Jt:. lf P}f~~ ~ ~Lt.!!. *11s1-f-~~ ( EGFR) 'fl1 
*ir{J~~~ ~EGFR,f~*frlJ»f~, 1ftl:iu ~EGFRit~~~*frlJ»f~, 1ftl:iu:i& 

~-••,.~•• .. ~~~• .. ••,. ~•• .. ~~•--•Ka,*fa .. 
tLMta .. 

1f-a.. 1t 111 ~• .. w a .. ~• ~ ~ ~Jt 1i .. 
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19. ~;flj~;Jll-151:r-~ ~~*~eth~*4h" Jt:.~ !.f J:. ~4i-1t: ~it,. ~ 
*1J½4h~foJr~llM1~*1J½4h,/£.~J~~~J»t1i.ira.!f' !!.~ .. J!.ti.»r1ii!.Al, ~ 
~»t•~*'~~wr•~•~•~-~~~m•@ 

20. ;f)t;f1J~Jjt19~}f]it:, ~tf fo}fit~)ff;ii& ~ ~--" A»., :!k-M 

~-,--,.~--,~M-,8•a--*f• .. ~•-- ~----~--, 
w•, •••~Rii>Ji.ht;t .. 

21. ~:f1J~;t<.1sA2o~Jflit:, *lf foJri!.~»t1iJEJKRAS~llij tt.~~»r•, 

fJd~}t,KRAS~fl;l~~~ftJli ... 1i.Jli., JJ$"•A-•• .. 

22. ;f)t,l:1J~*18~20a-f]Jfl 1t, Jl:. 1f fok,~a(J}Jf,i /aBRAF~~ ~]l~~,i, 

fJd~:t&. ~ BRAF~Jlil ~3t a(J#;M,:}i;, if..Jlh·~~-" 

23. -ffiF},;~/~itff ~ ~Jt.4..-f;.f!i T~{.f.. ( EGPR) *t=J * ~ ~~ ~ ;J,r}¼, 

i,-~;J,r * ~~~-r *• *~ ~~¼"fiFJ,;~i~it ff~ 3N: ~~ ~f1J~JJt1-1sf.f­

-~ ~ ~*~4h~*~-- Jt:.~ ~ J:. ~ ~~ ~ ~-- ~~ ½eth~fflit~ ~ ~~ 
½~" 

24. ~;f1J~;t<.23~7,f*, *~ ?)f~a(J ~~Jt.4-*~-r~if.. ( EGFR) ;fij 

*~~~jJ ~i:GFR,}:l'J*~»f;i, ffd~ ~EGJ?Ri:t~Ui,J:m*~»f;i, ffd~~ 

•Maa,.t.a•,~M~•,••, ~••,~M• .. •••"*f•, 
tL •• ,. 1f-., .,,J •• , W., ~-~~JBl/t1i., 

25. ~~J»t,i.ira.f 4:.~ .. ~~»f;fflMt}il, ~-1~•4..* .. -¥f~J»t•~ 
~~-~7,f*,~~**~~·~*•~~~~*ff~~~~~·-~a!J~ 

f 1J*Jftl-151£-3Ji ~Jit1'-~~frJ;*eth .. *~ !.f ..1:. 1if 4l-1t: ~it .. ~~J ¼~AfoJt 
it~~~~J¼~ .. 

26. ~;flJ~;t<.25~7,f*, *lf fo}fit~»t•~ ~ ~Rh., Jl!h ... *M 

~- .. --,~-- .. ~•• .. ••• .. *f:A,~--' ~-,·~-• .. 
w• .. -••~~JliJtm .. 
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27. ~:ftl~*24~26~7T*, Jt Tf r}fi£.t¥j,&F~ ~KRAS~ml ~i:~Jlf1lij, 
1fd ~~KRAS~ f1iJ ~ ~ ir!J M Ml ;i ,. .i.Jlh. ,. JJ$' ;i ~--· " 

28. ~;f1J-:l-jJt24~26al.J:i,f$¼, ~ 1f P)fktM}Jfr!ffi j;J BRAF'J!.~ tl~alJJJt*, 

1f1~i& ro BRAF'~-~~ MJttiJJh,i,. i[M!.;ifl"-tiF,'&" 

29. ~:f1J~*l-l51£->ja(J~*~4t~*~" Jt~'!f:J:.rif#:~t¥jj;_,. * 
JtU ½4:h ~ rJr ~it~ ~Jl!J ½4h, Jt Jfl T iJi !W;ifl"-t I~ ~t; :Ii ~ .tllt!i * ml -1-~ 1$. 
( EGFR) .:+f11 * alJ ~~" 

30. ~:ftJ~*29AfJ4Jt#-~4h1"3*::th .. Jt-~~.J:'iif~~MJ.tk. .. *1'iJ¼~~ 
~~Ai¥i*M½~, Jt~~~~~~lt~*-~~*(E~R)~*~-~ 
~ ~ EGFR.:+l§J ~ ~ JJt,w, 11u~ ~ EGFR~J!.,l:t:1 * ~ Jlf 1i, 11tl~:i& tl tkMl;i,. 

~--,.~~~-,.-• .. ~·-,.~~---K• .. *f•,.~-- .. ~ 
• .. 1u ;:1J ... .. w. .. ~-· ;frz )Jjj ~ 1ffl " 

31. ~:fiJ~* 1-151£->Jli a(J,tk*~4h~*4h .. Jt~ '!!f J:. rif #:~ t¥i it,. * 
~½4t~~~j;_alJ~M½~, ~m'f"#~Jlf1-~f~~~~~JJt1-~~ .. 
.:W tu JJt 1-!i *,. #♦u JJt ~~He.if J1i .. 

32. ~:f1J~4t31a(J.tk#-iti4h1"1*4h .. Jt~ ~J:. 'iif4i-~ MJjt .. ~l1½4h 
~~~A~~M½4h, ~~~~~Jlf~~ro~Jlh,i,.AJJh,i .. ~~~•-­
$d .. #a• .. ~••,.aK• .. *fd .. ~-•,.~• .. •~•• .. f;i .. 
--·~~&Jt,w .. 

33. ~:ftl~4t30~32 alJ ~-1$.~ 4h~*4:h,. Jt j1j ~ J:. iif 4i~ a1.J it.. ~j,J ¼ 
::fh~f)fkt1£~~,l1J¼4h, Jt t1 f)f:i21:.~Jlt,i:h KRAS£.Jl;l ~~al.JJJt*, 1ft-!<~;h 

KRAS~ml ~i:a{JttiJJh ... iLMld .. )trp·~~·" 

34. 'f)t;flj~;J<.30~32 ~ ;}Jt~~ 4h~Jl}i4t, Jt:. ~ !f j:_ rif ~1': alJ iii." ~JTU ½ 
4h ~ f}f alt alJ ~,lij ½4h , X. tf fo/ra a'-3 JJt ti :h BRA.F ~ ~ ~ j}: ~ »f ,i , 11~ ~i& 
ti BRA~FJ!. ~ ~~ a(J tt Mi.,. KJln 1& ;ip}tiff #i ., 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT /CN2016/073844 

A. CLASSIFICATION OF SUBJECT MATTER 

A61K 47/48 (2006.01) i; A61K 45/00 (2006.01) i; A61P 35/00 (2006.01) i 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

A61K, A61P 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

CPRSABS; CNKI; CNTXT and Search Terms: epidermal growth factor receptor, antibody, cytotoxic drug, antibody-drug-conjugate, 

valine, citrulline etc. 

DWPI; SIPOABS; EPTXT; USTXT; WOTXT; JPTXT; ELSEVIER; CA and Search Terms: epidermal growth factor receptor, EGFR, 

HER, antibody, cytotoxic drug, MMAE, antibody-drug-conjugate, ADC, valine, citrulline etc. 

NATIONAL BIO-SEQUENCE DATABASE OF CHINESE PATENT; Genbank; EMBL; STN and Sequences Searched: SEQ ID NOs: 

1-18 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X WO 2014152199 Al (ABB VIE INC.J, 25 September 2014 (25.09.2014), see abstract, 1, 5-22 and 29-34 
claims 1-50, description, page 25, line 1 to page 36, line 3, and figure 1 

y WO 2014152199 Al (ABB VIE INC.J, 25 September 2014 (25.09.2014), see abstract, 2-22 and 29-34 
claims 1-50, description, page 25, line 1 to page 36, line 3, and figure 1 

y CN 103772504 A (SHANGHAI JMT BIOTECHNOLOGY CO., LTD.), 07 May 2014 2-22 and 29-34 
(07.05.2014), see claims 1-13, and embodiments 1-10 

□ Further documents are listed in the continuation of Box C. ~ See patent family annex. 

* Special categories of cited documents: "T" later document published after the international filing date 

"A" document defining the general state of the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 

"E" earlier application or patent but published on or after the "X"' document of particular relevance; the claimed invention 

international filing date cannot be considered novel or cannot be considered to involve 

"L" document which may throw doubts on priority claim(s) or 
an inventive step when the document is taken alone 

which is cited to establish the publication date of another 
"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
citation or other special reason (as specified) document is combined with one or more other such 

"O" document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person 

other means skilled in the art 

"P" document published prior to the international filing date 
"&" document member of the same patent family 

but later than the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

12 May 2016 (12.05.2016) 18 May 2016 (18.05.2016) 

Name and mailing address of the ISA/CN: Authorized officer 
State Intellectual Property Office of the P. R. China 
No. 6, Xitucheng Road, Jimenqiao HE,Rui 
Haidian District, Beijing 100088, China 

Telephone No.: (86-10) 62411106 
Facsimile No.: (86-10) 62019451 

Form PCT/ISA/210 (second sheet) (July 2009) 
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International application No. 

PCT/CN2016/073844 

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article l 7(2)(a) for the following reasons: 

1. IZI Claims Nos.: 23-28 

because they relate to subject matter not required to be searched by this Authority, namely: 
[1] PCT Rule 39.l(iv) - a surgical method or a treatment method for the disposal of a human body or animal body. 

2. D Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 

extent that no meaningful international search can be carried out, specifically: 

3. D Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009) 
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Publication Date 

25 September 2014 
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Form PCT/ISA/210 (patent family annex) (July 2009) 

International application No. 
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Patent Family Publication Date 

KR 20150132864 A 26 November 2015 

AU 2014240012 Al 24 September2015 

IL241004 DO 30 November 2015 

SG 11201507432X A 29 October 2015 

CN 105209076 A 30 December 2015 

EP 2968589 Al 20 January 2016 
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TW201519904A 01 June 2015 
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00 rlf> fft~ :tR B' 00Pij$il-% 

PCT/CN2016/073844 

A. ±ff2 Ef<J'.n'--~ 

A61K 47/ 48 (2006. 01) i; A61K 45/00(2006. 01) i; A61P 35/00 (2006. 01) i 

~-E!R 00~?F1ttiJ'.n'--~ (IPC) ~~ f"J Bt~JW.00 ~'.n'--~;fQIPCWj;frft'.n'--~ 

B. M*@i±~ 

M* a<J-1[£~~&::st!TIJ{ <1ffsllJ]?t~~~1Etri'.n'--~-%) 

A61K, A61P 

§*frfil-~~cp~~-~~N'::st!TIJ{~*~fil-::st!TIJ{ 

ft00~?FM.Btlt00 Ef<J~ ~~:Jm.~ (~:Jm~Ef<J~;f$, ;j<Q {t ffl Ef{J t.&:* icIT CPri{fJ§) ) 

CPRSABS; CNKI; CNTXT;fQ@.i,ij: :tz&:±.tf:131~~1*, m f*, iHI filif~JfU ~tPJ, m i*~tPJ~ir~, ~Jij!Ji3l, Jllj!Ji3l~ 
DWPI; SIPOABS; EPTXT; USTXT; WOTXT; JPTXT; ELSEVIER; CA;fQ@.iP): epidermal growth factor receptor, 
EGFR, HER, antibody, cytotoxic drug, M~L.\E, antibody-drug-conjugate, ADC, valine, ci trulline~ cp001tlrJ 
±tPJff3i°Ll@*~~: Genbank; EMBL; STNfQ@.Ef<JJ~3'U: SEQ ID NOs: 1-18 

C. i'§~::stftJ: 

* = ~* '71 ffl ::st 1 tJ: , ~,~at. =JlllJ];t§~~m i'Elfr a<JtxH~ * 
X WO 2014152199 Al (ABBVIE INC) 2014~ 9)=1 258 (2014 - 09 - 25) 1, 5-22;tQ29-34 

~Pi!J!!li~, txt-U~*1-5o, W,SJ]45ffi251Jf ~n ff ~ffi361Jfffi3tr, 001 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------

y 
I WO 

2014152199 Al (ABBVIE INC) 2014~ 9 J=I 25 E3 (2014 - 09 - 25) 

I 

2-22;fQ29-34 

~Ji!.ffi~, t>Vf!J~*l-50, i£SJ]45ffi251Jf ffi 1 ff ~ffi361;fffi31f, 001 
----- -------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------- ... ---- -------- ----- ----------

y 
I CN 

103772504 A (_t~i.f§".'f~±.~:f4tt~~~·2;i§'J) 2014~ 5)=1 7 E3 (2014 - 05 - 07) 

I 

2-22fQ29-34 

~ Ji!.;J;xtiJ~*l-13, ~ .Mi fJO 1 - 10 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------ ------------- ----------------

D Jt~::stfttact~a(J~flJf cpJ°1J :±1 o 0 .m 1"' Jr~ 1t ;flj j)ff f tj: C 

* 5 i ffl Jt 14 El'l J'l 1:$:~~: 

''A" iA~T-ffi~ffl*OO*~T~~tt*~ft~~OOJt# ''T" 1=E $ii B Mvt5t:.lx. B z.Fo 0;fi, 1=j $ ii T, ;j'§ tffJi.'11' 1§~ 7:@.lffii'. 
:&..aJlz.:@i1sM,~:@001=EFoJt·f4 

"E" 1=EOO~$WBOO~~MZ.J50~001=E5t$WM~~ t:/f'M.tl:l*OOJt14, -39!~ ~i.~Jt11t-, iAJE~;f'. 1*tP El'l :&..aJl :;r; :J.l!: 
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Sequence Listing was accepted. 

If you need help call the Patent Electronic Business Center at (866) 

217-9197 (toll free). 

Reviewer: Anjum, Durreshwar 

Timestamp: [year=2017; month=8; day=17; hr=9; min=15; sec=27; ms=421; 
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Validated By CRFValidator v 1.0.5 

Application No: 15550995 Version No: 1.0 

Input Set: 

Output Set: 

Started: 2017-08-14 17:47:38.717 

Finished: 2017-08-14 17:47:48.183 

Elapsed: 0 hr (s) 0 min (s) 9 sec(s) 466 ms 

Total Warnings: 18 

Total Errors: 0 

No. of SeqIDs Defined: 18 

Actual SeqID Count: 18 

Error code Error Description 

w 213 Artificial or Unknown found in <213> in SEQ ID ( 1) 

w 213 Artificial or Unknown found in <213> in SEQ ID (2) 

w 213 Artificial or Unknown found in <213> in SEQ ID (3) 

w 213 Artificial or Unknown found in <213> in SEQ ID ( 4) 

w 213 Artificial or Unknown found in <213> in SEQ ID (5) 

w 213 Artificial or Unknown found in <213> in SEQ ID ( 6) 

w 213 Artificial or Unknown found in <213> in SEQ ID (7) 

w 213 Artificial or Unknown found in <213> in SEQ ID ( 8) 

w 213 Artificial or Unknown found in <213> in SEQ ID ( 9) 

w 213 Artificial or Unknown found in <213> in SEQ ID ( 10) 

w 213 Artificial or Unknown found in <213> in SEQ ID (11) 

w 213 Artificial or Unknown found in <213> in SEQ ID (12) 

w 213 Artificial or Unknown found in <213> in SEQ ID ( 13) 

w 213 Artificial or Unknown found in <213> in SEQ ID (14) 

w 213 Artificial or Unknown found in <213> in SEQ ID ( 15) 

w 213 Artificial or Unknown found in <213> in SEQ ID ( 16) 

w 213 Artificial or Unknown found in <213> in SEQ ID (17) 

w 213 Artificial or Unknown found in <213> in SEQ ID ( 18) 
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SEQUENCE 

<110> SHANGHAI MIRACOGEN INC 

<120> Antibody-drug conjugate 

<130> IEC150092PUS 

<140> us 15/550,995 

<141> 2017-08-14 

<150> PCT/CN2016/073844 

<151> 2016-02-16 

<150> CN201510085038.8 

<151> 2015-02-17 

<160> 18 

<170> Patentin version 3.2 

<210> 1 

<211> 119 

<212> PRT 

<213> Artificial 

<220> 

LISTING 

<223> sequence of variable region of heavy chain 

<400> 1 

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 

1 5 10 15 

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Asn Tyr 

20 25 30 

Asp Val His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu 

35 40 45 

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr 

50 55 60 

Ser Arg Leu Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu 

65 70 75 80 

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 

85 90 95 

Arg Ala Leu Asp Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp Gly Gln Gly 

100 105 110 CSPC Exhibit 1003 
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Thr Leu Val Thr Val Ser Ser 

115 

<210> 2 

<211> 107 

<212> PRT 

<213> Artificial 

<220> 

<223> sequence of variable region of light chain 

<400> 2 

Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys 

1 5 10 15 

Glu Lys Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn 

20 25 30 

Ile His Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu Ile 

35 40 45 

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu Ala 

65 70 75 80 

Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Asn Asn Glu Trp Pro Thr 

85 90 95 

Ser Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 

<210> 3 

<211> 330 

<212> PRT 

100 105 

<213> Artificial 

<220> 

<223> sequence of constant region of heavy chain 

<400> 3 

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 

l 5 10 15 
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Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 

20 25 30 

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 

35 40 45 

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 

50 55 60 

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 

65 70 75 80 

Tyr Ile Cys Asn Val Asn His Lys Pro 

85 

Ser Asn Thr Lys Val Asp Lys 

90 95 

Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 

100 105 110 

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 

115 120 125 

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 

130 135 140 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 

145 150 155 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 

165 170 175 

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 

180 185 190 

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 

195 200 205 

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 

210 215 220 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu 

225 230 235 240 
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Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 

245 250 255 

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 

260 265 270 

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 

275 280 285 

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 

290 295 300 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 

305 310 315 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 

<210> 4 

<211> 107 

<212> PRT 

325 330 

<213> Artificial 

<220> 

<223> sequence of constant region of light chain 

<400> 4 

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 

1 5 10 15 

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 

20 25 30 

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln 

35 40 45 

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser 

50 55 60 

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 

65 70 75 80 

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser 

85 90 95 
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Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 

100 105 

<210> 5 

<211> 5 

<212> PRT 

<213> Artificial 

<220> 

<223> HCDRl 

<400> 5 

Asn Tyr Asp Val His 

1 5 

<210> 6 

<211> 16 

<212> PRT 

<213> Artificial 

<220> 

<223> HCDR2 

<400> 6 

Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr Ser 

1 5 10 15 

<210> 7 

<211> 11 

<212> PRT 

<213> Artificial 

<220> 

<223> HCDR3 

<400> 7 

Ala Leu Asp Tyr Tyr Asp Tyr Glu Phe Ala Tyr 

1 5 10 

<210> 8 

<211> 30 

<212> PRT 

<213> Artificial 

<220> 

<223> FRl of VH 

<400> 8 
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Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 

1 5 10 15 

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser 

20 25 30 

<210> 9 

<211> 14 

<212> PRT 

<213> Artificial 

<220> 

<223> FR2 of VH 

<400> 9 

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu Gly 

1 5 10 

<210> 10 

<211> 32 

<212> PRT 

<213> Artificial 

<220> 

<223> FR3 of VH 

<400> 10 

Arg Leu Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys 

1 5 10 15 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

<210> 11 

<211> 11 

<212> PRT 

20 

<213> Artificial 

<220> 

<223> FR4 of VH 

<400> 11 

25 

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 

1 

<210> 12 

<211> 11 

<212> PRT 

5 10 

30 
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<213> Artificial 

<220> 

<223> LCDRl 

<400> 12 

Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His 

1 5 10 

<210> 13 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> LCDR2 

<400> 13 

Tyr Ala Ser Glu Ser Ile Ser 

1 

<210> 

<211> 

<212> 

<213> 

<220> 

<223> 

<400> 

Gln Gln 

1 

<210> 

<211> 

<212> 

<213> 

<220> 

<223> 

<400> 

5 

14 

10 

PRT 

Artificial 

LCDR3 

14 

Asn Asn Glu 

5 

15 

23 

PRT 

Artificial 

FRl of VL 

15 

Trp Pro Thr Ser Phe 

10 

Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys 

1 5 

Glu Lys Val Thr Ile Thr Cys 

20 

10 15 

CSPC Exhibit 1003 
Page 352 of 459



<210> 16 

<211> 15 

<212> PRT 

<213> Artificial 

<220> 

<223> FR2 of VL 

<400> 16 

Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu Ile Lys 

1 5 10 15 

<210> 17 

<211> 32 

<212> PRT 

<213> Artificial 

<220> 

<223> FR3 of VL 

<400> 17 

Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

1 5 10 15 

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys 

<210> 18 

<211> 9 

<212> PRT 

20 

<213> Artificial 

<220> 

<223> FR4 of VL 

<400> 18 

25 

Gly Gln Gly Thr Lys Leu Glu Ile Lys 

1 5 

30 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 11/30/2014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 15/550,995 

Filing Date August14,2017 

First Named Inventor Hu, Chaohong 

Title Antibody-Drug Conjugate 

Art Unit To be assigned 

Examiner Name To be assigned 
Attorney Docket Number CCPIT-002 

SIGNATURE of Applicant or Patent Practitioner 

Signature /James S. Keddie/ Date (Optional) October 3, 2017 

Name James S. Keddie Registration 48920 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

lvl *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO!AIA/828 (07-13} 

Approved for use through ·11/3012014. 0MB 0651 .. 0051 
U.S. Patent and Trademark Office; lLS. DEPARTM~NT OF COMMERCE 

Under the Paperwork Reduction Act of i 995, no persons. are required to respond to a collection of informt,tion unless it displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

□ 

I Appllcatlon Numbe, 

(Note: The boxes above may be Jen blank if information is provided on form PTO/AIA/82/.\.) 

I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attomey{s) or agent(s}, and 
to transact all business in the United States Patent and Trademark Office connected therewith for the applicaHon referenced in 
the attached transmittal letter (form PTO/AIA/82A) or identified above: ,-----------------·----- ---- ---] 

93726 
OR ------------- ______________ _ 

I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C} as my/our attorney(s} or agent(s), and to trans-act 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/Alf\/82A} or identified above, {Note: Complete form PTO/AIA/82C,) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

R] 

□ 

Address 

City 

Country 

The address associated with the above-mentioned Customer Number 

Firm or 
Individual Narne 

I State I 

Telephone I Email I 
I am the Applicant {if the Applicant is a juristic entity, list the Applicant name in the box): 

lsHANGHAI MIRACOGEN 1Nc 
□ Inventor or Joint Inventor (title not required below) 

I Zip 

D Legal Representative of a Deceased or Legally Incapacitated Inventor {title not required below) 

I 

l{j Assignee or Person to Whom the Inventor is Under an Obligation to Assi9n (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46{b){2) was granted in the 
aonlication or is concurrentlv beinQ filed with this document) (provide sir.iner's title if aoolicant is a juristic entiiv) 

StGNATURE of Applicant for Patent 

The undersigned (whose title is supp)ied be_lrn11) is authorized to act on behalf of the applicant (e,g., where the applicant is a Juristic entity), 

@!iiji~f:&. /~ .,,,, '° i ,, ,! n M I llt%{Optional) I Au 11 .? ff~ ~ if f 7 

CP.!1 
/ 

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See ~;,7 CFH 1-4 for sfgnature requirements 
and certifications. If rnore than one appiicant, use multiple forms. 

[Zhotal of one {1) forms are submitted, 
This co!fect1on of 1nforrnat1on is required oy'.37 CFR 1. ·131, -1.32, and 1.33. The information is required to obtamor retain a benetlt by the puhhc which 1s to f;le (and by the 
USPTO to process} an app!icat,or: Confidentiality is governed by 35 U,S.C. 122 and 37 CFR 1.11 and 1.-14, This collection is est!matedfo take 3 minutes to complete. 
including gathering, preparing, and suti1nitung the cornpleted application to.-m to the USPTO. Time wm vary depending upon the individual case. Any comrnents on the amount 
of time you require to complete U,1s !on,, and/or i;;uggestlons for reducing this burden, should be &ent to the Chief Information Officer. U.S. Patent and Trademark Office, U.S. 
Oepartrnent of Commerce, P.O. Bt>x 1450, A!exantiria, VA 22313 .. 1450, DO NOr SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SENO TO: C1c1mmissioner 
for Patents, P,0, Box '1450, Alexandria, VA. 22313-1450. 

ff you need assistance in compietmg the !Drm, call f .. 800-PTO-919[} and select option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 30554213 

Application Number: 15550995 

International Application Number: 

Confirmation Number: 1813 

Title of Invention: Antibody-Drug Conjugate 

First Named Inventor/Applicant Name: Chaohong Hu 

Customer Number: 93726 

Filer: James Samuel Keddie/Sherry Long 

Filer Authorized By: James Samuel Keddie 

Attorney Docket Number: CCPIT-002 

Receipt Date: 03-OCT-2017 

Filing Date: 

Time Stamp: 16:43:20 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

835656 

1 Power of Attorney CCPIT-002_POA.pdf no 2 
081cc44b70484fd338ebd49f115945a6cfc9 

e32c 

Warnings: 
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The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

Total Files Size (in bytes)~ 835656 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

CSPC Exhibit 1003 
Page 357 of 459



UNITED STATES PATENT AND TRADEMARK OFFICE 

U.S. APPLICATION NUMBER NO. 

15/550,995 

93726 
EPA - Bozicevic Field & Francis LLP 
Bozicevic, Field & Francis 
201 REDWOOD SHORES PARKWAY 
SUITE 200 
REDWOOD CITY, CA 94065 

Date Mailed: 11/01/2017 

FIRST NAMED INVENTOR 

Chaohong Hu 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY. DOCKET NO. 

CCPIT-002 

INTERNATIONAL APPLICATION NO. 

PCT/CN2016/073844 
LA FILING DATE PRIORITY DATE 

02/16/2016 02/17/2015 

CONFIRMATION NO. 1813 
371 ACCEPTANCE LETTER 

111111111111111111111111111111111111111111 lllll ll~~~ml!~l!~~~~ijl!lj!~~ 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a 
Designated/ Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for 
national patentability examination in the United States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above. A Filing Receipt will be 
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE 
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2) 
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of 
the above identified application is the international filing date of the international application (Article 11 (3) and 35 
U.S.C. 363) 

08/14/2017 
DATE OF RECEIPT OF 35 U.S.C. 

371 (c)(1) and (c)(2) REQUIREMENTS 

The following items have been received: 

• Indication of Small Entity Status 
• Copy of the International Application filed on 08/14/2017 
• English Translation of the IA filed on 08/14/2017 
• Copy of the International Search Report filed on 08/14/2017 
• Preliminary Amendments filed on 08/14/2017 
• Information Disclosure Statements filed on 08/14/2017 
• Sequence Listing txt file (EFS or physical medium) filed on 08/14/2017 
• Inventor's Oath or Declaration filed on 08/14/2017 
• Sequence Listing (PDF or paper) filed on 08/14/2017 
• Request for Immediate Examination filed on 08/14/2017 
• U.S. Basic National Fees filed on 08/14/2017 
• Authorize Access to Search Results filed on 08/14/2017 
• Priority Documents filed on 08/14/2017 
• Power of Attorney filed on 10/03/2017 
• Authorization to Permit Access filed on 08/14/2017 
• Application Data Sheet (37 CFR 1. 76) filed on 08/14/2017 
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

INDIA LEV ANS 

Telephone: (571) 272-9085 
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MULTIPLE DEPENDENT CLAIM Application Number Filing Date 

FEE CALCULATION SHEET 
15550995 

Substitute for Form PTO-1360 
Applicant(s) Chaohong Hu (For use with Form PTO/SB/06) 

* May be used for additional claims or amendments 

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * * 
AMENDMENT AMENDMENT 

lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend 

1 1 --- --- 51 

2 1 1 52 

3 1 1 53 

4 1 1 54 

5 4 1 55 

6 4 1 56 

7 (1) 1 57 

8 (1) 1 58 

9 (1) 1 59 

10 (1) 1 60 

11 (1) 1 61 

12 (1) 1 62 

13 (1) 1 63 

14 (1) 1 64 

15 (1) 1 65 

16 (1) 1 66 

17 (1) --- --- 67 

18 (1) --- --- 68 

19 (1) --- --- 69 

20 (1) --- --- 70 

21 (1) --- --- 71 

22 (1) --- --- 72 

23 (1) 1 73 

24 (1) 1 74 

25 (1) 1 75 

26 (1) 1 76 

27 (1) 1 77 

28 (1) 1 78 

29 (1) --- --- 79 

30 (1) --- --- 80 

31 (1) --- --- 81 

32 (1) --- --- 82 

33 (1) --- --- 83 

34 (1) --- --- 84 

35 1 85 

36 1 86 

37 87 

38 88 

39 89 

40 90 

41 91 

42 92 

43 93 

44 94 

45 95 

46 96 

47 97 

48 98 

49 99 

50 100 

Total lndep 1 1 0 

Total 39 .J 22 .J 0 .J 
Depend 

Total 40 23 0 
Claims 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

15/550,995 

93726 

FILING or 
37l(c)DATE 

08/14/2017 

GRPART 

UNIT 

EPA - Bozicevic Field & Francis LLP 
Bozicevic, Field & Francis 
201 REDWOOD SHORES PARKWAY 
SUITE 200 
REDWOOD CITY, CA 94065 

FIL FEE REC'D 

860 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

CCPIT-002 23 1 
CONFIRMATION NO. 1813 

FILING RECEIPT 

1111111111111111111111 m~m11wiu11u~ 11111111111111111111111 

Date Mailed: 11/01/2017 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Chaohong Hu, SHANGHAI, CHINA; 

Applicant( s) 
SHANGHAI MIRACOGEN INC, SHANGHAI, CHINA 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/CN2016/073844 02/16/2016 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CHINA 201510085038.8 02/17/2015 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 10/28/2017 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/550,995 
Projected Publication Date: 02/08/2018 
Non-Publication Request: No 
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Early Publication Request: No 
** SMALL ENTITY ** 
Title 

Antibody-Drug Conjugate 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/550,995 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A 140 N/A (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A 240 N/A (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A 360 N/A (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 23 minus 20= 3 (37 CFR 1.16(i)) 
X 40 = 120 OR 

INDEPENDENT CLAIMS 1 minus 3 = X 210 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 0 ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 860 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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To: 
From: 
Cc: 

docket@bozpat.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 93726 

Nov O 1 , 201 7 03 :48: 13 AM 

Dear PAIR Customer: 

EPA - Bozicevic Field & Francis LLP 
Bozicevic, Field & Francis 
201 REDWOOD SHORES PARKWAY 
SUITE 200 
REDWOOD CITY, CA 94065 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 93726 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
15550995 

Document 
M903 
APP.FILE.REC 

Mailroom Date 
11/01/2017 
11/01/2017 

Attorney Docket No. 
CCPIT-002 
CCPIT-002 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

Applicant's or agent's file reference 

IEC150092PCT 
International application No. 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 18/05/2016 (day/month/year) 

FOR FURTHER ACTION 

See paragraph 2 below 

PCT/CN2016/073844 I 
International filing date (day/month/year) 

16.02.2016 I 

Priority date (day/month/year) 

17.02.2015 
International Patent Classification (IPC) or both national classification and WC 

A61K47/48(2006.0l)i;A61K45/00(2006.0l)i;A61P35/00(2006.01) 

Applicant 

SHANGHAI MIRACOGEN INC 

L This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

Box No. I 

Box No. II 

Box No. III 

Box No. IV 

Box No. V 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Box No. VI 

Box No. VII 

BoxNo. VIII 

2. FURTHER ACTION 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other 
than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written opinions of 
this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA. the applicant is invited to submit to the IPEA a 
written reply together, where appropriate, with amendments. before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

Name and mailing address of the ISA/CN Date of completion of this opinion Authorized officer 

Facsimile No. Telephone No. 

Form PCT/ISA/237 (cover sheet) (July 2011) 
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Box No.I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

1. \Vith regard to the langnage. this opinion has been established on the basis of: 

the international application in the language in which it was filed 

a translation of the international application into 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

. which is the language of a 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to this 
Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been established on 
the basis of a sequence listing filed or furnished: 

4. 

a. (means) 

D onpaper 

IZ! in electronic form 

b. (time) 

□ 

IZ! in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished. the required statements 
that the information in the subsequent or additional copies is identical to that in the application as filed or does not go beyond the 
application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Tue questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

the entire international application 

claims Nos. 

because: 

See the following claims 

□ 

□ 

the said international application, or the said claims Nos. 23-38 relate to the following 
subject matter which does not require an international search (specif,,): 

[ 1 l PCT Rule 39.l(iv) methods for treatment of 

the human or animal body by surgery or therapy, 

as well as diagnostic methods. 

the description. claims or drawings ( indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 

the claims, or said claims Nos. are so inadequately supported 
by the description that no meaningful opinion could be formed (specify): 

no international search report has been established for said claims Nos. _2_3_-_3_8 ___________________ _ 

a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

□ 

□ 

□ 

furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative Instructions, 
and such listing was not available to the International Searching Authority in a form and manner acceptable to it. 

furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable to it. 

pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under Rule 13ter.l(a) or 
(b). 

D See Supplemental Box for further details. 

Form PCT/ISA/237 (Box No. III) (July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. V Reasoned statement nnder Rnle 43bis.l(a)(i) with regard to novelty, inventive step or indnstrial applicability; 
citations and explanations snpporting snch statement 

1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations: 

Claims 2 - 4 , 2 1 , 2 2 , 3 3 and 3 4 

Claims 1 , 5 - 2 0 and 2 9 - 3 2 

Claims None 

Claims 1-22 and 29-34 
----------------------------

Claims 1-22 and 29-34 

Claims None 

[1] The written opinion by the International Search 

Authority with regard to novelty, inventive step 

or industrial applicability is established on the 

basis of the subject matter that could be 

reasonably expected to be claimed. See Box No. 

VIII for details. 

[ 2] The fol lowing reference documents are cited: 

[ 3 l Dl: WO 2014152199 Al, 25 September 2014 

(25.09.2014) 

[ 4 l D2: CN 103772504 A, 07 May 2014 

(07.05.2014) 

[5] Novelty and Inventive Step (PCT Article 33(2) and 

PCT Article 33(3)) 

[6] Dl (see abstract, claims 1-50, description, line 1 

on page 25 to line 3 on page 36, and Fig. 1) 

discloses an antibody-drug conjugate, wherein the 

Form PCT/ISA/237 (Box No. V) (July 2011) 

'{ES 

NO 

YES 

NO 

YES 

NO 
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Box No. V 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Reasoned statement nnder Rnle 43bis.l(a)(i) with regard to novelty, inventive step or indnstrial applicability; 
citations and explanations snpporting snch statement 

antibody is an anti-EGFR antibody and the drug can 

be Ntv1AE, and also discloses a composition 

comprising the antibody-drug conjugate and a use 

of the antibody-drug conjugate. 

[7] D2 (see claims 1-13, and Examples 1-10) discloses 

an anti-EGFR antibody BA03, wherein the amino acid 

sequences of the variable region and the constant 

region thereof are the same as the antibody of the 

present application. 

[8] The drug in the conjugate disclosed in Dl is a 

cytotoxic agent, and the drug is covalently 

connected to the anti-EGFR antibody via a linker. 

Therefore, claim 1 of the present application 

lacks novelty. 

[9] D2 discloses an anti-EGFR antibody, wherein the 

sequence of the variable region thereof is the 

same as the sequence defined in claims 2-4 of the 

present application. Hence, it would be obvious 

for a person skilled in the art to arrive at the 

technical solutions of claims 2-4 by combining Dl 

and D2. Therefore, claims 2-4 do not involve an 

inventive step. 

[10] The heavy chain constant region of the anti-EGFR 

antibody disclosed in Dl differs from SEQ ID NO: 3 

in respect of three amino acids, and the light 

chain constant region of the anti-EGFR antibody 

disclosed in Dl differs from SEQ ID NO: 4 in 

respect of one amino acid. Therefore, given that 

Form PCT/ISA/237 (Box No. V) (July 2011) 
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Box No. V 

[ 11 l 

[12] 

[13] 

[14] 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Reasoned statement nnder Rnle 43bis.l(a)(i) with regard to novelty, inventive step or indnstrial applicability; 
citations and explanations snpporting snch statement 

the claims to which claims 5-9 refer lack 

novelty/do not involve an inventive step, claims 

5-9 lack novelty/do not involve an inventive step 

either. 

The structure of the antibody-drug conjugate 

disclosed in Dl falls within the scope of formula 

I of claim 10 of the present application. 

Therefore, given that the claims to which claim 10 

refers lack novelty/do not involve an inventive 

step, claim 10 lacks novelty/does not involve an 

inventive step either. 

Dl discloses that the drug can be NMAE, MMAF and 

the like. Therefore, given that the claims to 

which claims 11 and 12 of the present application 

refer lack novelty/do not involve an inventive 

step, claims 11 and 12 lack novelty/do not involve 

an inventive step either. 

Dl discloses that the linker can be a cleavable 

linker and can be MC, PAB, SMCC, SPP, valine­

citrulline and the like. Therefore, given that the 

claims to which claims 13 and 14 of the present 

application refer lack novelty/do not involve an 

inventive step, claims 13 and 14 lack novelty/do 

not involve an inventive step either. 

Dl discloses a specific manner in which MMAE is 

connected to the antibody. The corresponding 

structure is the same as that defined in claim 15 

of the present application, and the number of the 

Form PCT/ISA/237 (Box No. V) (July 2011) 
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Box No. V 

[15] 

[ 16 l 

[17] 

[18] 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Reasoned statement nnder Rnle 43bis.l(a)(i) with regard to novelty, inventive step or indnstrial applicability; 
citations and explanations snpporting snch statement 

drug can be 2 or 4. Therefore, given that the 

claims to which claim 15 refers lack novelty/do 

not involve an inventive step, claim 15 lacks 

novelty/does not involve an inventive step either. 

Dl discloses a composition comprising the 

antibody-drug conjugate, and discloses that the 

antibody-drug conjugate can be used for diagnosing 

and treating an EGFR-related disease, and can be 

used for diagnosing and treating a cancer, such as 

lung cancer, colon cancer, head and neck cancer, 

breast cancer, and the like. Therefore, given that 

the claims to which claims 16-20 and 29-32 of the 

present application refer lack novelty/do not 

involve an inventive step, claims 16-20 and 29-32 

lack novelty/do not involve an inventive step 

either. 

In light of Dl, a person skilled in the art could 

expect that the anti-EGFR antibody-drug conjugate 

can be used for treating a tumour associated with 

KRAS gene mutation and a tumour associated with 

BRAF gene mutation. Therefore, claims 21, 22, 33 

and 34 of the present application do not involve 

an inventive step. 

Industrial Applicability (PCT Article 33(4)) 

The invention according to claims 1-22 and 29-34 

of the present application can be made and used in 

the technical field of biopharmaceuticals and is 

therefore industrially applicable. 

Form PCT/ISA/237 (Box No. V) (July 2011) 
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Box No. VII 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

[1] Multiple dependent claims 8, 10, 11, 15, 29 and 31 

refer to preceding multiple dependent claims. 

Therefore, these claims do not comply with PCT 

Rule 6.4(a). 

Form PCT/ISA/237 (Box No. VII) (July 2011) 
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Box No. VIII 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by 
the description, are made: 

[1] The expression "mutant" is used in claims 2-5 and 

8. A person skilled in the art could not ascertain 

the scope of the expression. Therefore, these 

claims are unclear and do not comply with PCT 

Article 6. 

[2] For convenience in conducting the search and 

establishing the written opinion, the technical 

solutions of claims 2-5 and 8 are contemplated to 

be technical solutions with the expression 

"mutant" having been deleted. 

[3] The expression "and the like" is used in claim 12. 

This results in claims 12 being unclear and not 

complying with PCT Article 6. 

[4] For convenience in conducting the search and 

establishing the written opinion, the technical 

solution of claim 12 is contemplated to be a 

technical solution with the expression "and the 

like" having been deleted. 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
IEC150092PCT 

International application No. International filing date ( day/month/year) 

!
Priority date (day/month/year) 

PCT/CN2016/073844 16 February 2016 (16.02.2016) 17 February 2015 (17.02.2015) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
SHANGHAI MIRACOGEN INC 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 10 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

~ Box No. III 

□ Box No. IV 

~ Box No. V 

□ Box No. VI 

~ Box No. VII 

~ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
22 August 2017 (22.08.2017) 

The International Bureau of WIPO 
Authorized officer 

34, chemin des Colombettes Lingfei Bai 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pct.team2@wipo.int 

Form PCT/IB/373 (January 2004) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

Applicant's or agent's file reference 

IEC150092PCT 
International application No. 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 18/05/2016 (day/month/year) 

FOR FURTHER ACTION 

See paragraph 2 below 

PCT/CN2016/073844 I 
International filing date (day/month/year) 

16.02.2016 I 

Priority date (day/month/year) 

17.02.2015 
International Patent Classification (IPC) or both national classification and WC 

A61K47/48(2006.0l)i;A61K45/00(2006.0l)i;A61P35/00(2006.01) 

Applicant 

SHANGHAI MIRACOGEN INC 

L This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

Box No. I 

Box No. II 

Box No. III 

Box No. IV 

Box No. V 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Box No. VI 

Box No. VII 

BoxNo. VIII 

2. FURTHER ACTION 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other 
than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written opinions of 
this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA. the applicant is invited to submit to the IPEA a 
written reply together, where appropriate, with amendments. before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

Name and mailing address of the ISA/CN Date of completion of this opinion Authorized officer 

Facsimile No. Telephone No. 

Form PCT/ISA/237 (cover sheet) (July 2011) 
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Box No.I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

1. \Vith regard to the langnage. this opinion has been established on the basis of: 

the international application in the language in which it was filed 

a translation of the international application into 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

. which is the language of a 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to this 
Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been established on 
the basis of a sequence listing filed or furnished: 

4. 

a. (means) 

D onpaper 

IZ! in electronic form 

b. (time) 

□ 

IZ! in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished. the required statements 
that the information in the subsequent or additional copies is identical to that in the application as filed or does not go beyond the 
application as filed, as appropriate, were furnished. 

5. Additional comments: 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Tue questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

the entire international application 

claims Nos. 

because: 

See the following claims 

□ 

□ 

the said international application, or the said claims Nos. 23-38 relate to the following 
subject matter which does not require an international search (specif,,): 

[ 1 l PCT Rule 39.l(iv) methods for treatment of 

the human or animal body by surgery or therapy, 

as well as diagnostic methods. 

the description. claims or drawings ( indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 

the claims, or said claims Nos. are so inadequately supported 
by the description that no meaningful opinion could be formed (specify): 

no international search report has been established for said claims Nos. _2_3_-_3_8 ___________________ _ 

a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

□ 

□ 

□ 

furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative Instructions, 
and such listing was not available to the International Searching Authority in a form and manner acceptable to it. 

furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable to it. 

pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under Rule 13ter.l(a) or 
(b). 

D See Supplemental Box for further details. 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. V Reasoned statement nnder Rnle 43bis.l(a)(i) with regard to novelty, inventive step or indnstrial applicability; 
citations and explanations snpporting snch statement 

1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations: 

Claims 2 - 4 , 2 1 , 2 2 , 3 3 and 3 4 

Claims 1 , 5 - 2 0 and 2 9 - 3 2 

Claims None 

Claims 1-22 and 29-34 
----------------------------

Claims 1-22 and 29-34 

Claims None 

[1] The written opinion by the International Search 

Authority with regard to novelty, inventive step 

or industrial applicability is established on the 

basis of the subject matter that could be 

reasonably expected to be claimed. See Box No. 

VIII for details. 

[ 2] The fol lowing reference documents are cited: 

[ 3 l Dl: WO 2014152199 Al, 25 September 2014 

(25.09.2014) 

[ 4 l D2: CN 103772504 A, 07 May 2014 

(07.05.2014) 

[5] Novelty and Inventive Step (PCT Article 33(2) and 

PCT Article 33(3)) 

[6] Dl (see abstract, claims 1-50, description, line 1 

on page 25 to line 3 on page 36, and Fig. 1) 

discloses an antibody-drug conjugate, wherein the 

Form PCT/ISA/237 (Box No. V) (July 2011) 
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Box No. V 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Reasoned statement nnder Rnle 43bis.l(a)(i) with regard to novelty, inventive step or indnstrial applicability; 
citations and explanations snpporting snch statement 

antibody is an anti-EGFR antibody and the drug can 

be Ntv1AE, and also discloses a composition 

comprising the antibody-drug conjugate and a use 

of the antibody-drug conjugate. 

[7] D2 (see claims 1-13, and Examples 1-10) discloses 

an anti-EGFR antibody BA03, wherein the amino acid 

sequences of the variable region and the constant 

region thereof are the same as the antibody of the 

present application. 

[8] The drug in the conjugate disclosed in Dl is a 

cytotoxic agent, and the drug is covalently 

connected to the anti-EGFR antibody via a linker. 

Therefore, claim 1 of the present application 

lacks novelty. 

[9] D2 discloses an anti-EGFR antibody, wherein the 

sequence of the variable region thereof is the 

same as the sequence defined in claims 2-4 of the 

present application. Hence, it would be obvious 

for a person skilled in the art to arrive at the 

technical solutions of claims 2-4 by combining Dl 

and D2. Therefore, claims 2-4 do not involve an 

inventive step. 

[10] The heavy chain constant region of the anti-EGFR 

antibody disclosed in Dl differs from SEQ ID NO: 3 

in respect of three amino acids, and the light 

chain constant region of the anti-EGFR antibody 

disclosed in Dl differs from SEQ ID NO: 4 in 

respect of one amino acid. Therefore, given that 

Form PCT/ISA/237 (Box No. V) (July 2011) 
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Box No. V 

[ 11 l 

[12] 

[13] 

[14] 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Reasoned statement nnder Rnle 43bis.l(a)(i) with regard to novelty, inventive step or indnstrial applicability; 
citations and explanations snpporting snch statement 

the claims to which claims 5-9 refer lack 

novelty/do not involve an inventive step, claims 

5-9 lack novelty/do not involve an inventive step 

either. 

The structure of the antibody-drug conjugate 

disclosed in Dl falls within the scope of formula 

I of claim 10 of the present application. 

Therefore, given that the claims to which claim 10 

refers lack novelty/do not involve an inventive 

step, claim 10 lacks novelty/does not involve an 

inventive step either. 

Dl discloses that the drug can be NMAE, MMAF and 

the like. Therefore, given that the claims to 

which claims 11 and 12 of the present application 

refer lack novelty/do not involve an inventive 

step, claims 11 and 12 lack novelty/do not involve 

an inventive step either. 

Dl discloses that the linker can be a cleavable 

linker and can be MC, PAB, SMCC, SPP, valine­

citrulline and the like. Therefore, given that the 

claims to which claims 13 and 14 of the present 

application refer lack novelty/do not involve an 

inventive step, claims 13 and 14 lack novelty/do 

not involve an inventive step either. 

Dl discloses a specific manner in which MMAE is 

connected to the antibody. The corresponding 

structure is the same as that defined in claim 15 

of the present application, and the number of the 
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Box No. V 

[15] 

[ 16 l 

[17] 

[18] 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Reasoned statement nnder Rnle 43bis.l(a)(i) with regard to novelty, inventive step or indnstrial applicability; 
citations and explanations snpporting snch statement 

drug can be 2 or 4. Therefore, given that the 

claims to which claim 15 refers lack novelty/do 

not involve an inventive step, claim 15 lacks 

novelty/does not involve an inventive step either. 

Dl discloses a composition comprising the 

antibody-drug conjugate, and discloses that the 

antibody-drug conjugate can be used for diagnosing 

and treating an EGFR-related disease, and can be 

used for diagnosing and treating a cancer, such as 

lung cancer, colon cancer, head and neck cancer, 

breast cancer, and the like. Therefore, given that 

the claims to which claims 16-20 and 29-32 of the 

present application refer lack novelty/do not 

involve an inventive step, claims 16-20 and 29-32 

lack novelty/do not involve an inventive step 

either. 

In light of Dl, a person skilled in the art could 

expect that the anti-EGFR antibody-drug conjugate 

can be used for treating a tumour associated with 

KRAS gene mutation and a tumour associated with 

BRAF gene mutation. Therefore, claims 21, 22, 33 

and 34 of the present application do not involve 

an inventive step. 

Industrial Applicability (PCT Article 33(4)) 

The invention according to claims 1-22 and 29-34 

of the present application can be made and used in 

the technical field of biopharmaceuticals and is 

therefore industrially applicable. 
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Box No. VII 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

[1] Multiple dependent claims 8, 10, 11, 15, 29 and 31 

refer to preceding multiple dependent claims. 

Therefore, these claims do not comply with PCT 

Rule 6.4(a). 
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Box No. VIII 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by 
the description, are made: 

[1] The expression "mutant" is used in claims 2-5 and 

8. A person skilled in the art could not ascertain 

the scope of the expression. Therefore, these 

claims are unclear and do not comply with PCT 

Article 6. 

[2] For convenience in conducting the search and 

establishing the written opinion, the technical 

solutions of claims 2-5 and 8 are contemplated to 

be technical solutions with the expression 

"mutant" having been deleted. 

[3] The expression "and the like" is used in claim 12. 

This results in claims 12 being unclear and not 

complying with PCT Article 6. 

[4] For convenience in conducting the search and 

establishing the written opinion, the technical 

solution of claim 12 is contemplated to be a 

technical solution with the expression "and the 

like" having been deleted. 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 
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IEC150092PCT 

International application No. International filing date ( day/month/year) 

!
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PCT/CN2016/073844 16 February 2016 (16.02.2016) 17 February 2015 (17.02.2015) 

International Patent Classification (8th edition unless older edition indicated) 
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1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 
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~ Box No. III 

□ Box No. IV 

~ Box No. V 

□ Box No. VI 
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Priority 
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Lack of unity of invention 
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Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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the priority date (Rule 44bis .2). 
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The International Bureau of WIPO 
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Application/Control Number: 15/550,995 
Art Unit: 1643 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

Claims 1, 17-22 and 29-34 have been canceled. Claims 2, 5, 7,-12, 15, 16, 23-25, 27 and 

28 have been amended. Claims 35 and 36 have been added. Claims 2-16, 23-28, 35 and 36 are 

pending and examined on the merits. 

Claim Rejections - 35 USC§ 112 

The following is a quotation of 35 U.S.C. l 12(d): 

(d) REFERENCE IN DEPENDENT FORMS.-Subject to subsection (e), a claim in dependent form 
shall contain a reference to a claim previously set forth and then specify a further limitation of tbe 
subject matter claimed. A claim in dependent form shall be construed to incorporate by reference all the 
limitations of the claim to which it refers. 

The following is a quotation of pre-AIA 35 U.S.C. 112, fourth paragraph: 

Subject to tbe following paragraph [i.e., tbe fifth paragraph of pre-AIA 35 U.S.C. 112], a claim in 
dependent form shall contain a reference to a claim previously set forth and tben specify a further 
limitation of the subject matter claimed. A claim in dependent form shall be construed to incorporate by 
reference all the limitations of the claim to which it refers. 

Claims 11 and 12 are rejected under 35 U.S.C. 112(d) or pre-AIA 35 U.S.C. 112, 4th 

paragraph, as being of improper dependent form for failing to further limit the subject matter of 

the claim upon which it depends, or for failing to include all the limitations of the claim upon 

which it depends. 

Claim 11 requires, in part, that the cytotoxic agent is selected from a group including 

"toxins". Claim 12 requires, in part, that the cytotoxic agent is selected from a group including 

"other toxins". The reciting of a "toxin" or "other toxins" fails to further limit the scope of the 

cytotoxic agent required in Formula I of claim 10 because all toxins are cytotoxins when 

delivered by antibody conjugate. Applicant may cancel the claims, amend the claims to place 

the claims in proper dependent form, rewrite the claims in independent form, or present a 

sufficient showing that the dependent claims comply with the statutory requirements. 

The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly pointing 
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 
invention. 
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The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Page 3 

Claims 11, 12 and 14 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the 

invention. 

Claim 11 is vague and indefinite in the inclusion of "cytokines" and "nanoparticles" in a 

group attributed to be cytotoxic agents. Cytokines are known in the art as proteins secreted by 

inflammatory leukocytes and some non-leukocytic cells that act as intercellular mediators. As 

such a cytokine is not a cytotoxic agent. A nanoparticle is refers to the size of a particle. "As 

such a generic nanoparticle is not a cytotoxic agent. Thus the scope of claim 11 is unclear. 

Claim 12 is vague and indefinite in the inclusion of interleukins, chemokines and 

nanoparticles in a group attributed to be cytotoxic agents. Interleukins are soluble proteins 

which stimulate growth-related activities of leukocytes as well as other cell types. Chemokines 

are known in the art as pro-inflammatory cytokines that have the ability to attract and activate 

leukocytes. As such, an interleukin or a chemokine is not a cytotoxic agent. A nanoparticle is 

refers to the size of a particle. As such a generic nanoparticle is not a cytotoxic agent. Thus the 

scope of claim 12 is unclear. 

Regarding claim 12, the phrase "and other toxins" renders the claim(s) indefinite because 

the claim(s) include(s) elements not actually disclosed (those encompassed by "and other 

toxins"), thereby rendering the scope of the claim(s) unascertainable. See MPEP § 2173.05(d). 

Claim 14 is vague and indefinite in the recitation of "preferably 6-maleimidocaproyl.. .. ". 

It is unclear how this preference modulates the scope of the claim. 

The following is a quotation of the first paragraph of 35 U.S.C. 112(a): 

(a) IN GENERAL-The specification shall contain a written description of the invention, and 
of the manner and process of making and using it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same, and shall set forth the best mode contemplated by the inventor or joint inventor 
of carrying out the invention. 
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The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the 
same, and shall set forth the best mode contemplated by the inventor of carrying out his invention. 

Page 4 

Claims 2-16, 23-28, 35 and 36 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre­

AIA), first paragraph, as failing to comply with the enablement requirement. The claim(s) 

contains subject matter which was not described in the specification in such a way as to enable 

one skilled in the art to which it pertains, or with which it is most nearly connected, to make 

and/or use the invention. 

The factors considered when determining if the disclosure satisfies the enablement 

requirement and whether any necessary experimentation is undue include, but are not limited to: 

1) nature of the invention, 2) state of the prior art, 3) relative skill of those in the art, 4) level of 

predictability in the art, 5) existence of working examples, 6) breadth of claims, 7) amount of 

direction or guidance by the inventor, and 8) quantity of experimentation needed to make or use 

the invention. In re wands, 858 F.2d 731, 737.8 USPQ2d 1400, 1404 (Fed. Cir. 1988). 

(A) Claims 11 and 12 require, in part, cytotoxic agents which are nanoparticles. When 

given the broadest reasonable interpretation, nanoparticles encompass inert sub-micron particles. 

The art recognizes that such particles can accumulate in the tumor vasculature through the 

enhanced permeability and retention effect and can serve as platforms for drug delivery to the 

tumor vasculature (Prabhakar et al, Cancer Research, 2013, Vol. 73, pp. 2412-2417). However, 

said particles alone have no cytotoxic property. The specification fails to provide any objective 

evidence that "nanoparticles" without an attached cytotoxic moiety would have any toxic effect 

when internalized by the EGFR conjugate of the claims. 

(B) Claims 11 and 12 require in part cytotoxic agent which are cytokines, interleukins 

and chemokines. Cytokines are known in the art as proteins secreted by inflammatory 

leukocytes and some non-leukocytic cells that act as intercellular mediators. Interleukins are 

soluble proteins which stimulate growth-related activities of leukocytes as well as other cell 

types. Chemokines are known in the art as pro-inflammatory cytokines that have the ability to 

attract and activate leukocytes. Neither the specification nor the prior art teaches toxic effect of 

cytokines, interleukins or chemokines on cells expressing EGFR. The specification lacks any 
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objective evidence that cytokines, chemokines or interleukins, when internalized by the 

conjugate bind to EGFR on a target cell would exert a toxic effect on the target cell. 

Page 5 

(C) The instant claims 2-16, 23-28, 35 and 36 require in part, a solvate of the antibody 

conjugates. The specification fails to provide any teachings for how to make the solvate of the 

instant antibody conjugates. Matheus et al (U.S. 7,960,516) teach that the term solvates is taken 

to mean adductions of inert solvent molecules onto a solid form which adductions form due to 

their mutual attractive force, and that solvates include hydrates such as monohydrates or 

dihydrates or alcoholates (column 10, lines 37-43). Matheus et al teach the unexpected result 

that stable pharmaceuticals can be prepared with solid forms of anti-EGFR antibodies such as 

cetuximab (column 4, lines 56-59) and that the antibodies are biologically active after re­

dissolution (column 10, lines 51-59). Matheus et al teach that the difficulties in crystallizing 

intact glycosylated antibodies is extremely difficult due to the size of the protein, the different 

glycosylation patterns of the individual molecules and associated micro-heterogeneities as well 

as the structural flexibility of the immunoglobulin make an ordered incorporation into a crystal 

lattice more difficult or even impossible (column 2, lines 50-56) and that there is a risk of 

denaturing antibodies during the crystallization process (column 2, lines 63-66). The instant 

claims require a solvate of an anti-EGFR cytotoxin conjugate. The various cytotoxins and linker 

required in the conjugate would vastly increase the size of the molecule, the flexibility and the 

micro-heterogeneity, especially since the number of linkers attached to a single antibody are 

variable. Further some of the cytotoxins only moderately soluble in water, such as doxorubicin, 

and the influence of a group that is less hydrophilic than an antibody on the ability of the 

antibody to go into a crystal lattice is unknown. The specification has not provided the 

conditions for the formation of a single solvate of the large genus of EGFR-conjugates 

encompassed by the claims. It would not be expected that the conditions disclosed for the 

formation of hydrates of unconjugated cetuximab would be the same conditions for the 

formation of hydrates or solvates for the instant genus of anti-EGFR-conjugates claimed. Thus 

one of skill in the art would be subject to undue experimentation in order to make the solvates of 

the large genus of anti-EGFR conjugates claimed. 

(D) Claims 23, 24, 27 and 28, require in part, a method for prophylaxis of disease 

associated with EGFR comprising administering a prophylactically effective amount of the 

antibody-drug conjugate. Claims 25, 26, 35 and 36 require in part a method for inhibiting tumor 
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Page 6 

angiogenesis, delaying tumor progression, inhibiting tumor growth or inhibiting tumor cell 

proliferation comprising administering a prophylactically effective amount of the antibody-drug 

conjugate. When given the broadest reasonable interpretation, "a subject" includes a human or a 

non-experimental animal. In order to provide prophylaxis, it is necessary to administer the 

conjugate before the disease occurs. Administration of an antibody-conjugate would have a 

finite lifetime in the blood and would not be expected to invoke any immunological memory. 

Thus the antibody must be in the circulating blood prior to the time of emergence of the disease 

cell. The specification fails to teach how to predict when a disease cell expressing EGFR will 

occur in a human or a non-experimental animal such that the antibody conjugate can be injected 

prior to disease occurrence. Further, the specification fails to teach how a "prophylactically 

effective amount" of the antibody conjugate differs from a "therapeutically effective amount. 

Given the lack of teachings or guidance regarding these issues, one of skill in the art would be 

subject to undue experimentation in order to carry out the broadly claimed methods 

Claims 2-16, 23-28, 35 and 36 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre­

AIA), first paragraph, as failing to comply with the written description requirement. The 

claim(s) contains subject matter which was not described in the specification in such a way as to 

reasonably convey to one skilled in the relevant art that the inventor or a joint inventor, or for 

pre-AIA the inventor(s), at the time the application was filed, had possession of the claimed 

invention. 

(A) Claims 2-6, 8 encompass "mutants thereof' in regard to the EGFR antibody required 

by the claims. Claims 7 and 9 encompass sequences having greater than 70% or greater than 

75%, 80%, 85%, 90%, 95% or 99% identity to SEQ ID NO:3 or 4. The disclsoure of a single 

antibody heavy chain variable region, light chain variable region and constant regions does not 

provide an adequate written description of the genus of antibodies encompassed in the claimed 

antibody conjugates. The Court in in Amgen v. Sanofi of October 5, 2017 determined that a 

description of an antibody must be in terms of the total structure of the antibody, or structure of 

the antibody paratope region responsible for binding to the antigen. In the instant claims, the 

"mutants thereof' or the alteration in sequence that contributes to less than 100% sequence 
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identity can be alterations in the CDR regions of the antibody. Thus, the genus of antibodies 

encompassed by the claims would be made up of antibodies having highly variable paratopes, 

The description of the instant CDR regions of the heavy chain of SEQ ID NO:5-7 and CDR 

region of the light chain of SEQ ID NO: 12-14 fail to describe the claimed genus because the 

genus is no longer limited by antibody paratope of the disclosed SEQ ID NO:5-7 and SEQ ID 

NO: 12-14. One of skill in the art would not be able to envisage the claimed genus as one can do 

with a well described genus. One of skill in the art would reasonably conclude that applicant 

was not in possession of the claimed genus at the time of filing. 

(B) The instant claims all require in part, a solvate of the ANTIBODY CONJUGATE. 

The specification fails to provide any teachings for how to make the solvate of the instant 

ANTIBODY CONJUGATEs. Matheus et al (U.S. 7,960,516) teach that the term solvates is 

taken to mean adductions of inert solvent molecules onto a solid form which adductions form 

owning to their mutual attractive force, and that solvates include hydrates such as monohydrates 

or dihydrates or alcoholates (column 10, lines 37-43). Matheus et al teach the unexpected result 

that stable pharmaceuticals can be prepared with solid forms of anti-EGFR antibodies such as 

cetuximab (column 4, lines 56-59) and that the antibodies are biologically active after re­

dissolution (column 10, lines 51-59). Matheus et al teach that the difficulties in crystallizing 

intact glycosylated antibodies is extremely difficult due to the size of the protein, the different 

glycosylation patterns of the individual molecules and associated micro-heterogeneities as well 

as the structural flexibility of the immunoglobulin make an ordered incorporation into a crystal 

lattice more difficult or even impossible (column 2, lines 50-56) and that there is a risk of 

denaturing antibodies during the crystallization process (column 2, lines 63-66). The instant 

claims require a solvate of an anti-EGFR cytotoxin conjugate. The various cytotoxins and linker 

required in the conjugate would vastly increase the size of the molecule, the flexibility and the 

micro-heterogeneity, especially since the number of linkers attached to a single antibody are 

variable. Further some of the cytotoxins only moderately soluble in water, such as doxorubicin 

(Yoo and Park, Journal of Controlled Release, 2001, Vol. 70, pp. 63-70, see page 67, second 

column, line 30), and the influence of a group that is less hydrophilic than an antibody on the 

ability of the antibody to go into a crystal lattice is unknown. The specification has not provided 

the conditions for the formation of a single solvate of the large genus of EGFR-conjugates 

encompassed by the claims. It would not be expected that the conditions disclosed for the 
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formation of hydrates or solvates for the instant genus of anti-EGFR-conjugates claimed. One of 

skill in the art would reasonably conclude that applicant was not in possession of the claimed 

invention at the time of filing. 

Claim Rejections - 35 USC§ 103 

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 

102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the 

statutory basis for the rejection will not be considered a new ground of rejection if the prior art 

relied upon, and the rationale supporting the rejection, would be the same under either status. 

This application currently names joint inventors. In considering patentability of the 

claims the examiner presumes that the subject matter of the various claims was commonly 

owned as of the effective filing date of the claimed invention(s) absent any evidence to the 

contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and 

effective filing dates of each claim that was not commonly owned as of the effective filing date 

of the later invention in order for the examiner to consider the applicability of 35 U.S.C. 

102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior art against the later invention. 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness 

rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identically disclosed as set forth in section 102, if the differences between the claimed invention and the 
prior art are such that the claimed invention as a whole would have been obvious before the effective 
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed 
invention pertains. Patentability shall not be negated by the manner in which the invention was made. 

Claims 2-14, 16, 23-26 are rejected under 35 U.S.C. 103 as being unpatentable over 

Tikhomirov (WO2015/000062) in view of Liu (CN103772504 reference of the IDS filed 

8/14/2017), Brand et al (Cancer Biology & Therapy, 2011, Vol. 11, pp. 777-792) and Chung et al 

(New England Journal of Medicine, 2008, Vol. 358, pp. 1109-1117). 

Claim 2 is drawn in part to an antibody-drug conjugate comprising an anti-EGFR 

antibody covalently linked to a cytotoxic agent, wherein the anti-EGFR antibody comprises the a 

heavy chain and a light chain, wherein the heavy chain variable region comprises SEQ ID 

NO:5-7 as the heavy chain CDRl-3, and the light chain variable region comprises SEQ ID 

NO:12-14 as the light chain CDRl-3, Claim 3 embodies the ANTIBODY CONJUGATE of 
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claim I wherein the FRI-4 of the variable regions of the heavy chain comprises SEQ ID NO:8-

11, respectively. Claim 4 embodies the antibody conjugate of claim 1 wherein the FRl-4 of the 

variable regions of the light chain comprises SEQ ID NO: 15-18, respectively. Claim 5 requires 

that the antibody conjugate of claim 2has a constant region selected from a group including the 

constant region of human IgG. Claim 6 specifies that the IgG constant region of claim 5 is 

selected from a group including IgG 1. Claim 7 requires, in part, that the antibody conjugate of 

claim 5 has a constant region comprising SEQ ID NO:3. Claim 8 requires in part that the light 

chain of claim 2 has a constant region selected from a group including human kappa constant 

region. Claim 9 requires in part that the light chain constant region of claim 7 comprises SEQ ID 

NO:4. Claim 10 specifies that the antibody conjugate of claim 2 has the structure of Formula I 

wherein Ab is the antibody, Lis the linker, Dis the cytotoxic agent and pis 1-9. Claim 11 

requires that the antibody conjugate of claim 10 comprises a toxin or a biological active peptide 

as the cytotoxin; claim 12 requires, in part, that the cytotoxic agent of claim 11 is MMAE. 

Claim 13 embodies the antibody conjugate of claim 10 wherein the linker is non-cleavable. 

Claim 14 requires that the linker of claim 13 is selected from a group including 6-

maleimidocaproyl (MC). 

Claim 16 is drawn to a composition comprising the antibody conjugate of claim 2 

optionally comprising at least one pharmaceutically acceptable carrier, diluent or excipient. 

Claim 23 is drawn in part to a method for the treatment of a disease associated with 

EGFR comprising administering to a subject in need thereof, a therapeutically effective amount 

of the antibody conjugate of claim 2. Claim 24 requires that the disease associated with EGFR is 

a tumor with overexpression of EGFR. 

Claim 25 is drawn to a method for inhibiting tumor angiogenesis, delaying tumor 

progression, inhibiting tumor growth or inhibiting tumor cell proliferation comprising 

administering to a subject in need thereof a therapeutically effective amount of the antibody 

conjugate of claim 2. Claim 26 embodies the method of claim 25 wherein the tumor is selected 

from colon cancer, rectal cancer, head and neck cancer, lung cancer, ovarian cancer, cervical 

cancer, bladder cancer, esophageal cancer, breast cancer, renal cancer, prostate cancer, gastric 

cancer, pancreatic cancer and brain glioma. 

Tikhomirov et al teach method for treating a subject presenting with a tumor that 

responds to treatment with a full antagonist EGFR antibody, wherein treatment therewith elicits 
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an EGFR antibody-mediated adverse response by keratinocytes, the improvement comprising 

treating said subject with the full antagonist EGFR antibody in a form conjugated with an anti­

microtubule toxin, whereby the tumor response to treatment with conjugated antibody is 

enhanced essentially without enhancing the adverse keratinocyte response to treatment, relative 

to treatment with naked antibody alone (claim 19 of '062) thus teaching the embodiments of 

instant clams23 and 25. Tikhomirov et al teach that a preferred embodiment of the full 

antagonist EGFR antibody is cetuximab, but that the invention includes other antibodies which 

are not cetuximab; the preferred anti-microtubulin toxin is preferably an auristatin (page 15, lines 

14-16) and the linker is preferably a non-cleavable linker and preferably non-cleavable 

malimidocaproyl linkers for linking auristatins as the anti-microtubule toxin (page 14, lines 5-7) 

and that conjugation of cetuximab to MMAE anti-microtubule payload by a cleavable linker 

potentiates its toxicity against both normal cells and MDA-MB-468 cancer cells, whereas 

conjugation via non-cleavable linker only potentiates anti-cancer activity, thus demonstrating a 

favorable therapeutic selectivity (page 9, line 24 to page 10, line 3) thus teaching the 

embodiments of claims 10-12 wherein the cytotoxin is MMAE, the linker linking the MMAE to 

the antibody is non-cleavable and maleimidocaproyl (MC). Tikhomirov et al teach 

pharmaceutical compositions comprising the EGFR immunoconjugates in a pharmaceutically 

acceptable carrier, thus teaching the limitation of claim 16. 

Tikhomirov et al also teach a less preferred embodiment of a cleavable linker (page 6, 

lines 3-5) such as a linker incorporating valine-citrulline such as cetux-2C9-MMAE in Figure 13, 

which meets the specific embodiment of cleavable linker in instant claim 13. 

Tikhomirov et al teach the that the subject presenting with EGFR+ cancer cells are 

particularly EGFR+ cells having on their surface an abnormally high density of EGFR molecules 

(page 18, lines 1-2) which meets the limitation of instant claim 24 requiring EGFR 

overexpression. Tikhomirov et al teach the that cancers treatable by the invention include 

EGFR+ cola-rectal cancer, head and neck cancer, lung cancer, ovarian cancer, cervical cancer, 

bladder cancer, esophageal cancer, breast cancer, renal cancer, prostate cancer, gastric cancer, 

pancreatic cancer and glioblastoma (page 18, lines 10-25) which meets the limitation of claim 

26. 
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As noted above, Tikhomirov et al teach the preferred embodiment of cetuximab as the 

anti-EGFR antibody of the invention. Tikhomirov et al do not teach an anti-EGFR having the 

required CDRs, variable regions, and constant regions set forth in claims 2-8. 

Brand et al teach that cetuximab, also known as C225, is the chimeric version of the 

murine antibody M225 (page 781, Figure 2). 

Chung et al (NEJM, 2008, Vol. 358, pp. 1109-1117) teach that among 76 cetuximab 

treated subjects, 25 had hypersensitivity reactions to the drug, and that most of the subjects 

having hypersensitivity reactions had pre-existing IgE antibodies to galactose-a-1,3-galactose 

which is present on the Fab portion of the cetuximab heavy chain (page 1109, under the heading 

of "Results"). Chung et al teach that such IgE antibodies are prevalent in the population in areas 

where anaphylactic reactions to cetuximab occur (page 1110, first column, last sentence before 

"Methods"). Chung et al teach that the Fab portion of the cetuximab heavy chain is glycosylated 

at residue N88 with a range of sugars including galactose-a-1,3-galactose (page 1114, second 

column, lines 11-15). 

Liu et al teach four humanized versions of the murine M225 antibody (Translation, 

page 10, line 20 to the end of page 11) comprising a human IgG 1 Fe fragment and a kappa light 

chain, wherein the antibodies are termed BA03, BB03, BC03 and BD03 (translation, page 12, 

lines 1-6). Liu et al teach the sequence of the heavy chain variable region, wherein the N88 

residue is in the FR3 domain of SEQ ID NO: 17 (Translation, page 15, last paragraph, 

CN103772504, page 11, paragraph [0083], the "N" in QSNDT) Liu et al teach the heavy chain 

variable regions of BA03, BB03, BC03 and BD03, wherein SEQ ID NO:5 of the BA03 heavy 

chain(translation page 16, SEQ ID NO:5) comprises SEQ ID NO: 5-7 of the instant heavy chain 

CDRs in addition to the framework domains FRl, FR2, FR3 and FR4 comprising SEQ ID NO:8-

11; SEQ ID NO: 13 of the light chain of BA03 (page 19 of the translation, SEQ ID NO:13) 

comprises the instant CDRs of SEQ ID NO:12-14 and the light chain framework sequences of 

the instant SEQ ID NO: 15-18. 

The kappa light chain of the constant region (Translation, page 21, SEQ ID NO:43) is 

identical to the instant SEQ ID NO:4: 

unnamed protein product 
Sequence ID: Query_215689Length: 107Number of Matches: 1 
Query 1 RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD 60 

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD 

CSPC Exhibit 1003 
Page 405 of 459



Application/Control Number: 15/550,995 
Art Unit: 1643 

Page 12 

Sbjct 1 

Query 61 

Sbjct 61 

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD 60 

SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 107 
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 107 

The IgG I Fe fragment (Translation, page 21, SEQ ID NO: 42) is identical to the instant 

SEQ ID NO:3 

unnamed protein product 
Sequence ID: Query _227965Length: 330Number of Matches: I 

Query 1 ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS 60 
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS 

Sbjct 1 ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS 60 

Query 61 GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGG 120 
GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGG 

Sbjct 61 GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGG 120 

Query 121 PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN 180 
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN 

Sbjct 121 PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN 180 

Query 181 STYRVVSVITVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE 240 
STYRVVSV+TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE 

Sbjct 181 STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE 240 

Query 241 MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 300 
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 

Sbjct 241 MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 300 

Query 301 QQGNVFSCSVMHEALHNHYTQKSLSLSPGK 330 
QQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

Sbjct 301 QQGNVFSCSVMHEALHNHYTQKSLSLSPGK 330 

Liu teaches that the BA03 an BD03 antibodies have higher binding affinity, stronger 

ligand blocking ability and stronger inhibitory activity against surface EGFR than 

Erbitux/cetuximab, and that BB03 and BC03 have binding affinity and ligand blocking abilities 

that are similar to that of Erbitux. 

It would have been prima facie obvious as of the effective filing date to use the BA03 

antibody in place of cetuximab in the conjugates and methods of using the conjugates of 

Tikhomirov et al. One of skill in the art would have been motivated to do so because the BA03 

antibody is a full length antibody that is an antagonist of EGFR as demonstrated by Liu and has 

higher binding affinity and ligand blocking abilities than cetuximab. One of skill in the art 

CSPC Exhibit 1003 
Page 406 of 459



Application/Control Number: 15/550,995 
Art Unit: 1643 

Page 13 

would also be motivated to use the humanized BA03 antibody in place of cetuximab because the 

BA03 has humanized framework regions, and because the N88 amino acid in the chimeric 225 

antibody is no longer present. Thus, one of skill in the art would know that the humanized 225 

antibody of Liu BA03 would not carry galactose-a-1,3-galactose on N88 within FR3, and the 

antibody would not cause hypersensitivity reactions in subjects having pre-existing IgE 

antibodies to galactose-a-1,3-galactose. 

Claims 2-16, 23-26 are rejected under 35 U.S.C. 103 as being unpatentable over 

Tikhomirov et al, Liu and Chung et al as applied to claims 2-14, 16, 23-26 above, and further in 

view of Chari et al (Angewandte Chemie, 2014, Vol. 53, pp. 3796-3827, see page 3811). 

Claim 15 requires the antibody linked by means of a sulfonyl group to 6-

malimidocaprolyl-valine-citrulline-p-aminobenzyloxycarbonyl to MMAE, wherein p is 1-8. 

Tikhomirov et al teach the linkage of MMAE to auristatins by means of 

maleimidocaprolyl linkers (page 14, lines 5-7) and cleavable linkers comprising valine- citrulline 

as less preferred embodiments (page 6, lines 3-5). Tikhomirov et al do not specifically teach the 

structure of claim 15. 

Chari et al teach a Mal-caproyl-val-cit-PAB-MMAE linkable derivate of MMAE (middle 

of page 3811), and the linkage to a mAb, wherein cleavage at the cittrulene induces the self­

immolation of the p-amino benzoate to release free MMAE (page 3812, top of page). Chari et al 

teach that the interchain disulfides can be fully or partially reduced by a mild reducing agent to 

give a distribution of antibody species with two to eight free thiol groups which react with a 

maleimide comprising auristatin derivative to give conjugates with an average of four auristatins 

linked per antibody (page 3811, second column, line 3 to page 3812, first column, line 7). Chari 

et al teach that with the auristatin MMAF, the val-cit linked MMAF can be up to 10 times more 

potent on some cell types versus the MMAF with a non-cleavable linker (page 3812, first 

column, lines 14-17). 

It would have been prima facie obvious at the time of the effective filing date to make 

the antibody maleimidocarpoly-val-cit-PAB-MMAE of Chari et al. One of skill in the art would 

have been motivated to do so because Tikhomirov et al teach the linkage of MMAE to auristatins 

by means of maleimidocaprolyl linkers (page 14, lines 5-7) and cleavable linkers comprising 
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Claims 2-14, 16, 23-27 and 35 are rejected under 35 U.S.C. 103 as being unpatentable 

over Tikhomirov et al, Liu and Chung et al as applied to claims 2-14, 16, 23-26 above, and 

further in view of Lievre et al (Cancer Research, 2006, Vol. 66, pp. 3992-3995). 

Claims 27 and 35 embody the methods of claims 24 and 26, respectively, wherein the 

tumor is a tumor with a KRAS mutation. 

The combination of Tikhomirov et al, Liu and Chung et al render obvious claims 2-14, 

16, 23-26 for the reasons set forth above. None of Tikhomirov et al, Liu or Chung et al teach the 

treatment of subject having an EGFR positive tumor with a KRAS gene mutation. 

Lievre et al teach that patients with KRAS tumors are resistant to cetuximb (abstract, 

penultimate sentence). Lievre et al teach that the whatever the expression level of EGFR is, the 

presence of the KRAS mutation is associated with a downstream activation of the Ras/MAPK 

pathway leading to cell proliferation that cannot be significantly inhibited by cetuximab, because 

cetuximab acts upstream of the K-ras protein (page 3995, second column, lines 10-14). 

It would have been prima facie obvious at the time of the effective filing date to treat 

patients with EGFR expressing tumors and KRAS mutations with the antibody conjugate 

rendered obvious by the combination of Tikhomirov et al, Liu and Chung et al. One of skill in 

the art would have been motivated to do so because one of skill in the art would know that the 

conjugate would have a mechanism of action that differed from the administration of the 

unconjugated cetuximab. One of skill in the art would understand that the conjugate would be 

internalized and the cytotoxic moiety would escape from the lysosomal compartment to deliver 

the cytotoxin intracellularly and that this cytotoxin would be toxic to cells harboring the KRAS 

mutation even in the event that the Ras/MAPK pathway would be potentially activated by 

binding of the conjugated BA03 antibody. 

Claims 2-14, 16, 23-26, 28 and 36 are rejected under 35 U.S.C. 103 as being unpatentable 

over Tikhomirov et al, Liu and Chung et al as applied to claims 2-14, 16, 23-26 above, and 

further in view of DiNicolantonio et al (Journal of Clinical Oncology, 2008, Vol. 26, pp. 5705-

5712). 
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Claims 28 and 36 embody the methods of claims 24 and 26, respectively, wherein the 

tumor is a tumor with a BRAF mutation. 

The combination of Tikhomirov et al, Liu and Chung et al render obvious claims 2-14, 

16, 23-26 for the reasons set forth above. None of Tikhomirov et al, Liu or Chung et al teach the 

treatment of subject having an EGFR positive tumor with a BRAF mutation. 

DiNicolantonio et al teach that patients with BRAF mutated EGFR expressing tumors 

did not respond to cetuximab (page 5705 under "Results" and page 5706, second column, lines 

6-8). DiNicolantonio et al teach that the therapeutic effect of cetuximab could be restored if 

administered with a BRAF inhibitor such as sorafenib or other compounds targeting BRAF or its 

downstream effectors. 

It would have been prima facie obvious at the time of the effective filing date to treat 

patients with EGFR expressing tumors and BRAF mutations with the antibody conjugate 

rendered obvious by the combination of Tikhomirov et al, Liu and Chung et al. One of skill in 

the art would have been motivated to do so because one of skill in the art would know that the 

conjugate would have a mechanism of action that differed from the administering of the 

unconjugated cetuximab. One of skill in the art would understand that the conjugate would be 

internalized and the cytotoxic moiety would escape from the lysosomal compartment to deliver 

the cytotoxin intracellularly and that this cytotoxin would be toxic to cells harboring the BRAF 

mutation even in the event that the downstream effectors of BRAF would be activated. 

All claims are rejected. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to KAREN A CANELLA whose telephone number is (571)272-

0828. The examiner can normally be reached on M-F 10-6:30. 

Examiner interviews are available via telephone, in-person, and video conferencing using 

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 
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http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Misook Yu can be reached on 571-272-0839. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Karen A. Canella/ 
Primary Examiner, Art Unit 1643 

KAREN A. CANELLA 
Examiner 
Art Unit 1643 
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Notice 
T h:is transJation :ism ach:ine-generated. Itcannotbe guaranteed ihat:it:is :intellig:ibJe, accurate, com pJete, reliab]e or 

fitfunpecific pu:rpoS?s. C riticaldec:isions, ruch as comm erc:ia]]y reJevantorfinanc:ialdec:isi:ms, mouJd not be 

baS?d on m ach:ine-transJati:m ouiput 

D ESC R JPT IO N C N 103772504 

A bstmctThepreS?nt:inventi:m rehtesiD ahum an:ized anti:-ep:idenn algrowih :faciDrrecepiDrant:ibody. The 

:inventi:m alsJ reJatesiD nucJe:ic ac:id m oJecu:esencod:ing ihe ant:ibod:ies, veciDrs, hostcellsand com positi:ms 

com pr:is:ing ihe nucJe:ic ac:id m oJecuJes, and detecti:m reagents and k:its The :invention alsJ rehtesiD ihe US? of 

ihe ant:ibody furihe preparati:m ofam ed:icam entfurihe prevention/treatm entofep:idenn algrowih :faciDror 

ep:idenn algrowih :faciDrrecepiD:r---as<oc:iated d:iS?aS?sand furihepreparati:m ofadetecti:m reagentork:it The 

ant:ibody m oJecu:e ofihe :inventi:m has bw er:im m unogen:ic:izy and h:igheriargetb:ind:ing activ:izy, ihereby hav:ing 

strongerb:bbg:icalactiv:izy and anti-tum oractiv:izy :in v:rtro and :in v:ivo, and can be expected iD have bw er side 

eflectsand better curative eflect:in clin:icalapplication. 

Hum an:ized anti:-ep:idenn algrow ih :faciDrrecepiDrant:ibody and US? ihereof 

T echn:ical:fie]d 

ThepreS?nt:inventi:m rehtesiD ahum an:ized ant:ibody, :in particuhriD ahum an:ized anti:-ep:idenn algrowih 

:faciDrrecepiDrant:ibody, and iD ihe US? ofihe ant:ibody furihe preparat:bn ofam ed:icam entfurprevent:ing or 

treat:ing a d:iS?aS? as<oc:iated w :ifu h:igh activizy or h:igh express:bn ofep:idenn algrow ih :faciDr. Com pared w :ifu 

hum an and m ouS? ch:im er:ic ant:ibod:ies, ihe hum an:ized anti:-ep:idenn algrow ih :faciDrant:ibody ofihe preS?nt 

:invent:bn furtherreducesihe :im m unogen:ic:izy ofihe ant:ibody, and enhances:itsantigen recognit:bn activ:izy and 

anti-tum orfunct:bn :in v:rtro and :in vivo, and has betterclin:icalperfunn ance. A pplicat:bn p1mpects 

Background techn:ique 
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Ep:idenn alG rowih FaciDrRecepiDr (EG FR, alsJ known asH ER 1, c--E:rbBl) :isacellrurnce recepiDrofihe 

ep:idenn algrowih fuciDrm j]y, w h:ich :is com poS?d of1186 am :ino ac:id res:iduesand has am oJecuhrwe:ightof 

170kD. G ]ycoprote:in (b:riS'Bn RN, W akerF, PoufutN, etal Ep:idenn algrowih fuciDrrecepiDr:m echan:isn sof 

activatim and signaling. Exp C ellR e~ 2003; 284: 31---53). EG FR bebngsiD ihe -type I -tyrosine k:inaS? recepiDr 

E:rbB rubfu j]y (E:rbB 1--4) and has-tyrosine k:inaS? activizy. EG FR :is stab]y expreSS?d :in many epiihelial t:isille~ 

:includ:ing s-<:in and hairfullidis. A bnonn alexpression ofihe ep:idenn algrowih :faciDrrecepiDroractivatim by 

recepiDrm uiationscan Jead iD cancer. Therearem any ffifil tum orsfuund iD expressh:igh expressi:m of 

ep:idenn algrowih fuciDrrecepiDrs, ruch ascobrecialcancer, head and neck cancer, lung cancer, ovarian cancer, 

ceiv:icalcancer, bJaddercancerand effiphagealcancer (0 Jay:bye M A, Neve RM , LaneH A, etal The Ee:rbB 

S:ignalingneiwo:rk:recepiDrheterod:im enatim :in devebpm entand cancer. The EM BO J 2000; 19:3159-3167). 

Grow ih :faciDrs ruch astransfonn :ing grow ih :faciDra]pha and ep:idenn algrow ih fuciDrare endogenous ligands fur 

ihe ep:idenn algrow ih fuciDrrecepiDr. TheS? ligands b:ind iD ihe ep:idenn algrow ih :faciDrrecepiDr, activate ihe 

activizy ofihe recepiDr :inilacelluJarzyrosine prote:in k:inaS?, :in:itiate m ultipJe downstream signal trans:luct:bn 

paihw ay~ ihereby reguht:ing ihe growih and d:i:ffurentiation ofnonn alee~ :increasing ihe :invasiveness and 

promotion of tum orcelJs. Ang:bgene~ :inh:ib:ition oftum orcellapopiDs:is (C :ianl:ielb F, TortohG A novel 

approach :in ihe treatm entofcancer: tilget:ing ihe ep:idenn algrowih :faciDrrecepiDr. C lin C ancerR e~ 2001; 7: 

2958-2970). The h:igh express:bn ofep:idenn algrowih :faciDrrecepiDr:in tum ors and :its:im portantroJe :in tum or 

cellgrow ih and d:i:ffurentiat:bn m ake ep:idenn algrow ih fuciDrrecepiDra prom :is:ing tum oriherapeut:ic tilget 

The iherapeut:ic ant:ibody aga:instihe ep:idenn al grow ih :faciDrrecepiDrw asorig:ina]]y derived :from ihe m urine 

ant:ibody M 225 obia:ined by :im m un:iz:ingm :icew :ifu ep:idenn algrowih :faciDrrecepiDrh:igh express:bn ep:idenn al 

carc:inom aA 431. M 225 ~ecifica]]y b:inds iD ihe ep:idenn algrow ih fuciDrrecepiDrand bbcks :its b:ind:ing iD ihe 

ligand, ihereby :inh:ib:iting ihe activ:izy ofihe ep:idenn algrow ih :faciDrrecepiDriyrosine prote:in k:inaS? (G oJdste:in 

etai 1995, C lin. Cancer. R es.l :1311-1318). Asa fure:ign prote:in, ihe m urine ant:ibody repeated]y st:im uJatesihe 

hum an body and can cauS? ahypers?nsitivizy react:bn, w h:ich :iscaTied a hum an anti:-m ouS? ant:ibody reaction. 

Them urine ant:ibody may be neuilalized by anti:-ant:ibod:ies :in ihe body, w h:ich :israp:id]y cJeared and even cauS?s 

a S?vere aTierg:ic reaction iD deaih. In addit:bn, m urine m onocbnalant:ibod:iesJack ihe :im m unobg:icalefleciDr 

funct:bnsofhum an ant:ibod:ie~ ruch asant:ibody---dependentcell-m ed:iated cyiDiDx:icizy (ADC C) and 

com pJem ent---dependentcyiDiDx:ic:izy (CDC), and ihusare noteflective. Thu~ ihe hum an m urine ch:im er:ic 

ant:ibody C 225 ant:ibody (E:rbitux, E:rb:itux orC etux:im ab, Jin C bne (now EliLilly)) uS?sihe variabJe reg:bnsof 

hum an IgG 1 kappa and m urine anti-M 225 iD reduce ihe :im m unogen:ic:izy ofm urine m Ab~ reia:in:ing Specific 

affin:izy w :ifu ep:idenn algrowih :faciDrrecepiDrcan bbck ihe b:ind:ing ofligands ruch asEG F and TG Fa iD 

ep:idenn algrowih fuciDrrecepiDr, :inh:ibit:itspho~ho:ryht:bn and downstream signaling, ihereby :inh:ib:iting 

tum orcellgrow ih and :induc:ing apopiDs:is. Reduce ihe product:bn ofm atrix m eialbprote:inaS?sand vas::uhr 

epiihelialgrowih :faciDrs 2004The US FD A approved E:rb:itux furcobrecialcancer, and 2006 approved furihe 

treatm entofhead and neck cancer. There are more clin:ical trialsfuroihercancer:ind:ications. Com pared w iih 

oiherchem oiherapeut:ic drug~ ant:ibody drugshave strong ~ecific:izy and sn alls:ide eflec~ and have ach:ieved 

good clin:icalrerults H ow ever, hum an and m ouS? ch:im er:ic E:rb:itux:im ab are still:im m unogen:ic, clin:ica]]y 

reported iD have an :im m unogen:ic:izy of5% , w h:ich :is prone iD hum an anti:-ant:ibody react:bn Jead:ing iD :immune 

com pJex---m ed:iated ant:ibody cJearance, and s-<:in and m ucorals:ide effects. (An Z, etal, 2009, Therapeut:ic 
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M onocbnalA ntibody, p313). 

Pan:itum um ab (Am gen) :isa fu]]y hum an:ized m onocbnalantibody prepared using tramgen:ic m ouS? technobgy. 

Ithasno m urine prote:in S:X:1Uence and tilgetsihe ep:idenn algrowih fuctorreceptor (EG FR). Itw as approved by 

ihe FD A :in Septem ber2006. Approved :form mketing, :in com b:inatim w :ifu fluoropyrim :id:ine, oxalipJatin and 

:irinotecan orafterchem oiherapy furihe treatm entofEG FR---positivem ei:astat:ic cobrecialcancer. 2006The FD A 

approved :itsm onoiherapy fur chem oiherapy-res:istantm eiastat:ic cobrecialcancer (in CR C ). How ever, 

panitum um ab :isan IgG 2 SJbiype antibody.Com pared w :ifu IgG 1, ihe CDC activ:izy oflgG 2 and ihe b:bbg:ical 

activizy of ADC C are sign:ificantly reduced. In additi:m, ihe stability oflgG 2 SJbiype antibody :is poor, w h:ich 

may be a clin:icaleflecton fu]]y hum an antibody. Them a:in reas:m why n:im iiam e hasno sign:ificantadvaniage 

com pared to ihe ch:im er:ic antibody E:rb:itux. 

Therefure, ihere :is a need :in ihe artfurhum an:ized anti-ep:idenn algrow ih fuctorreceptorantibod:iesw iih bw er 

:im m unogen:icizy and h:igherb:iobg:icalactivizy to further:im prove efficacy and reduce s:ide effects 

Sum m my ofihe :invention 

ThepreS?nt:inventorshave SJ:rpris:ing]y obia:ined a hum an:ized anti-ep:idenn algrowih :factorreceptorantibody 

hav:ing bw er:im m unogen:icizy and h:igherb:bbg:icalactivizy by using antibody hum an:izatim technobgy on ihe 

bas:isofam ouS?antibody. ThepreS?nt:invention hasbeen com pJeted baS?d on iheabovefind:ings. Spec:ifica]]y, it 

:includesihe fulbw :ing a~ects: 

A :fusta~ectofihe :invent:bn rehtesto an anti-ep:idenn algrow ih fuctorreceptorantibody orantigen---b:ind:ing 

port:ion ihereot' w here:in ihe S?quence ofihe heavy cha:in CD R 1 :is S?Jected :from ihe S?quences S?tfurth :in SEQ 

ID NO : 1 and SEQ ID NO : 39 ora derivative ihereot' and ihe S?quence ofC DR 3 :is S?Jected a S:X:1Uence S?tfurth 

:in SEQ ID NO : 2, SEQ ID NO : 3 and SEQ ID NO : 40 ora S:X:1Uence derived iherefiDm ; and/or 

TheS?quenceof:itslightcha:inCDR3:isS?EctedfiDm iheS?quencesS?tfurth:inSEQ ID NO :9,SEQ ID NO :10 

and SEQ ID NO :41 orderivativesihereof 

The antibody orantigen---b:ind:ingport:bn ihereofaccord:ing to ihe :fusta~ectofihe :invent:bn, ihe S:X:1Uence of 

ihe heavy cha:in CD R2 and ihe lightcha:in CD R 1, CD R2 may be a corre~ond:ingport:ion ofam urine or hum an 

or hum an m urine ch:im er:ic anti-ep:idenn algrow ih :factorreceptorantibody. 
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The antibody orantigen---b:ind:ingporti:m ihereofaccord:ing iD any one ofihe :fusta~ectsofihe :invention, ihe 

S:X:1Uence ofihe heavy and lightcha:in FR ihereofm ay be a corre~ond:ingportion ofam ur:ine or hum an or 

hum an m ur:ine ch:itn eric anti-ep:idenn algrowih fuciDrrecepiDrantibody. 

In an em bod:itn entofihe :invention, ihe S:X:1Uence ofihe heavy cha:in variabJe reg:ion CD R ofihe antibody or 

antigen b:ind:ing portion ihereof:is S?Jected :from ihe S?quences mown :in ihe fulliw :ing (1) iD (4) ora derivative 

ihereof: 

(1) 
The S?quence ofC DR 1 :isihe S:X:1Uence mown :in SEQ ID NO : 1, ihe S:X:1Uence ofC DR 2 :isihe S?quence mown :in 

SEQ ID NO : 4, and ihe S:X:1Uence ofC DR 3 :isihe S:X:1Uence mown :in SEQ ID NO : 2. 

(2) 

The S?quence ofC DR 1 :isihe S:X:1Uence mown :in SEQ ID NO : 1, ihe S:X:1Uence ofC DR 2 :isihe S?quence mown :in 

SEQ ID NO : 4, and ihe S:X:1Uence ofC DR 3 :isihe S:X:1Uence mown :in SEQ ID NO : 40; 

(3) 

The S?quence ofC DR 1 :isihe S:X:1Uence mown :in SEQ ID NO :39, ihe S:X:1Uence ofC D R2 :isihe S?quence mown 

:in SEQ ID NO :4, and ihe S?quence ofC DR 3 :isihe S:X:1Uence mown :in SEQ ID NO :3; 

(4) 

The S?quence ofC DR 1 :isihe S:X:1Uence ofSEQ ID NO :39, ihe S:X:1Uence ofC D R2 :isihe S?quence ofSEQ ID 

N O :4, ihe S?quence ofC D R 3 :is ihe S?quence ofSEQ ID NO :40; and/or 

The S?quence ofihe lightcha:in variabJe regi:m CD R :isS?Ected :from ihe S?quencesmown :in ihe fulliw :ing (5) iD 

(8) or a derivative ihereof: 

(5) 
The S?quence ofC DR 1 :isihe S:X:1Uence mown :in SEQ ID NO : 11, ihe S?quence ofC D R2 :isihe S?quence mown 

:in SEQ ID NO : 12, and ihe S:X:1Uence ofC D R 3 :is ihe S?quence mown :in SEQ ID N O : 9. 

(6) 
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The S?quence ofC DR 1 :isihe S?quence mown :in SEQ ID NO : 11, ihe S?quence ofC D R2 :isihe S?quence mown 

:in SEQ ID NO : 12, and ihe S?quence ofC D R 3 :is ihe S?quence mown :in SEQ ID N O : 41; 

(7) 
The S?quence ofC DR 1 :isihe S?quence mown :in SEQ ID NO : 11, ihe S?quence ofC D R2 :isihe S?quence mown 

:in SEQ ID NO : 12, and ihe S?quence ofC D R 3 :is ihe S?quence mown :in SEQ ID N O : 41; 

(8) 
The S?quence ofC DR 1 :isihe S?quence mown :in SEQ ID NO : 11, ihe S?quence ofC D R2 :isihe S?quence mown 

:in SEQ ID NO : 12, and ihe S?quence ofC D R 3 :is ihe S?quence mown :in SEQ ID N O : 10. 

The antibody orantigen---b:ind:ingporti:m ihereofaccord:ing iD any one ofihe :fusta~ectsofihe :invention, 

w here:in ihe S?quence ofihe heavy cha:in FR 1 :is S?Ected :from ihe S?quence S?tfurth :in SEQ ID NO : 19 iD SEQ 

ID NO : 22 ora derivative ihereot and ihe S?quence ofFR 2 :is S?Jected :from ihe group cons:isting ofSEQ ID N O : 

23 iD SEQ ID NO : 25 ora S?quence derived iherefiom , ihe S?quence ofFR 3 :is S?Jected :from ihe S?quence mown 

:in SEQ ID NO : 26 iD SEQ ID NO : 29 ora derivative ihereot and ihe S?quence ofFR 4 :isSEQ ID NO : a S?quence 

of30 ora S?quence derived iherefiom ; and/or 

The S?quence ofihe lightcha:in FR 1 :is S?Jected :from ihe S?quence mown :in SEQ ID NO : 31 iD SEQ ID NO : 32 

ora S?quence derived iherefiom, and ihe S?quence ofFR2 :isS?Ected :from ihe S?quence mown :in SEQ ID NO : 

33 iD SEQ ID NO :34 oraderivativeihereof The S?quenceofFR3 :isS?Jected :from ihe S?quence S?tfurth :in SEQ 

ID NO : 35 iD SEQ ID N O : 36 ora S?quence derived iherefiom , and ihe S?quence ofFR 4 :is S?Ected :from ihe 

S?quence S?tfurth :in SEQ ID NO : 37 iD SEQ ID NO : 38 ora derivative ihereof 

In an em bod:im entofihe :invention, ihe S?quence ofihe heavy cha:in variabJe reg:ion FR ofihe antibody or 

antigen---b:ind:ing portion ihereof :is S?Jected :from ihe S?quences mown :in ihe fulbw :ing (9) iD (12) ora derivative 

ihereof: 

(9) 

The S?quence ofFR 1 :isihe S?quence mown :in SEQ ID NO : 19, ihe S?quence ofFR2 :isihe S?quence mown :in 

SEQ ID N O : 23, ihe S?quence ofFR 3 :is ihe S?quence mown :in SEQ ID NO : 26, and ihe S?quence ofFR 4 :isSEQ 

ID NO :30.TheS?Quencemown; 

(10) 
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The S?quence ofFR 1 :is ihe S?quence mown :in SEQ ID N O : 20, ihe S?quence ofFR 2 :is ihe S?quence mown :in 

SEQ ID N O : 24, ihe S?quence ofFR 3 :is ihe S?quence mown :in SEQ ID NO : 27, and ihe S?quence ofFR 4 :isSEQ 

ID NO :30.TheS?Quencemown; 

(11) 

The S?quenceofFR 1 :isihe S?quence mown :in SEQ ID NO :21, ihe S?quenceofFR2 :isihe S?quence mown :in 

SEQ ID N O : 23, ihe S?quence ofFR 3 :is ihe S?quence mown :in SEQ ID NO : 28, and ihe S?quence ofFR 4 :isSEQ 

ID NO :30.TheS?Quencemown; 

(12) 
The S?quence ofFR 1 :is ihe S?quence mown :in SEQ ID N O : 22, ihe S?quence ofFR 2 :is ihe S?quence mown :in 

SEQ ID N O : 25, ihe S?quence ofFR 3 :is ihe S?quence mown :in SEQ ID NO : 29, and ihe S?quence ofFR 4 :isSEQ 

ID NO :30.TheS?Quencemown;and/or 

The S?quence ofihe lightcha:in variabJe regi:m FR :is S?Jected :from ihe S?quences mown :in ihe fulliw :ing (13) iD 

(16) ora derivative ihereof: 

(13) 
The S?quence ofFR 1 :isihe S?quence mown :in SEQ ID NO : 31, ihe S?quence ofFR2 :isihe S?quence mown :in 

SEQ ID N O : 33, ihe S?quence ofFR 3 :is ihe S?quence mown :in SEQ ID NO : 35, and ihe S?quence ofFR 4 :isSEQ 

ID NO :37.TheS?Quencemown; 

(14) 
The S?quence ofFR 1 :isihe S?quence mown :in SEQ ID NO : 31, ihe S?quence ofFR2 :isihe S?quence mown :in 

SEQ ID N O : 33, ihe S?quence ofFR 3 :is ihe S?quence mown :in SEQ ID NO : 35, and ihe S?quence ofFR 4 :isSEQ 

ID NO :38.TheS?Quencemown; 

(15) 
The S?quence ofFR 1 :isihe S?quence mown :in SEQ ID NO : 32, ihe S?quence ofFR2 :isihe S?quence mown :in 

SEQ ID N O : 34, ihe S?quence ofFR 3 :is ihe S?quence mown :in SEQ ID NO : 36, and ihe S?quence ofFR 4 :isSEQ 

ID NO :38.TheS?Quencemown; 

(16) 
The S?quence ofFR 1 :isihe S?quence mown :in SEQ ID NO : 31, ihe S?quence ofFR2 :isihe S?quence mown :in 
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SEQ ID N O : 33, ihe S:X:1Uence ofFR 3 :is ihe S:X:1Uence mown :in SEQ ID NO : 35, and ihe S?quence ofFR 4 :isSEQ 

ID NO :37. The S:X:1Uence mown. 

In aparticuJarem bod:im entofihe :inventim, ihe heavy cha:in variabE regi:m S?quence ofihe antibody or antigen 

b:ind:ing porti:m ihereof :isihe S:X:1Uence S?tfurth :in SEQ ID NO : 5, and ihe lightcha:in variabJe reg:ion S:X:1Uence :is 

repreS?nted by SEQ ID NO : S?quence. 

In anoihenpecific em bod:im entofihe :inventim, ihe heavy cha:in variabJe reg:ion S?quence ofihe antibody or 

antigen b:ind:ingportion ihereof:isihe S?quence S?tfurth :in SEQ ID NO :6, and ihe lightcha:in variabE regi:m 

S:X:1Uence :isS?tfurth :in SEQ ID NO :The S:X:1Uence mown. 

In anoihenpecific em bod:im entofihe :inventim, ihe heavy cha:in variabJe reg:ion S?quence ofihe antibody or 

antigen b:ind:ingportion ihereof:isihe S?quence S?tfurth :in SEQ ID NO : 7, and ihe lightcha:in variabE regi:m 

S:X:1Uence :isS?tfurth :in SEQ ID NO :The S:X:1Uence mown. 

In anoihenpecific em bod:im entofihe :inventim, ihe heavy cha:in variabJe reg:ion S?quence ofihe antibody or 

antigen b:ind:ingportion ihereof:isihe S?quence S?tfurth :in SEQ ID NO :8, and ihe lightcha:in variabE regi:m 

S:X:1Uence :isS?tfurth :in SEQ ID NO :The S:X:1Uence mown. 

The antibody or antigen b:ind:ing porti:m ihereofaccord:ing iD any ofihe :fusta<pectsofihe :inventim, w h:ich 

further com p:ris?sahum an IgG 1 heavy cha:in constantreg:ion and a hum an kappa lightcha:in constantregi:m. 

In ihepreS?nt:inventim, ihe IgG 1 heavy cha:in constantregi:m :incLdesvariousa]htypesruch asG lm (:0, 

G lm (z), G lm (z, a) orG lm (z, a, x). 

In an em bod:im entofihe :invention, ihe IgG lheavy cha:in constantregi:m :isofiheG lm (z) funn. 

In ihe preS?nt:inventim, ihe kappa lightcha:in constantreg:ion com p:ris?svariousa]htypes, ruch asK m 1, Km 1, 2 

orK m 3, and :in an em bod:im entofihe :invention, ihe kappa lightcha:in constantregi:m :isofihe Km 3 -type. 

The antibody orantigen---b:ind:ingporti:m ihereofaccord:ing iD any ofihe :fusta<pectsofihe :inventim, w here:in 

ihe antigen b:ind:ing porti:m com p:ris?sa s:ingJe cha:in antibody (s::Fv), a ch:im er:ic antibody, a d:iabody, a s::Fv--Fc 
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b:ivaJentm o:ecuJe, a dA band a com pJem eniarizy detenn :in:ing reg:ion (CD R) :fiagm en~ Fab :fiagm en~ Fd 

:fiagm en~ Fab' :fiagm en~ Fv and F (ab') 2 :fiagm ents 

A S?cond a~ectofthe :inventi:m reJatesiD an mhted nucJe:ic ac:id m oJecuJe encod:ing an antibody or antigen 

b :in cl :in g po rti:m ih ereo facco rd :in g iD any of ih e first~ ects of ih e :in ven ti:m. 

A ih:i:rd a~ectofihe :inventi:m rehtesiD a veciDrcom pris:ing ihe nucJe:ic ac:id m oJecu:e of any ofihe S?cond 

a~ectofihe :inventi:m. 

In ihe preS?nt:inventi:m, ihe veciDrm ay be a cbn:ing veciDroran expressi:m veciDr. 

The expression veciDr:is, fur exam pE, aprokaryotic expression veciDr, aeukaryotic expressi:m veciDr, a phage 

veciDrora v:iral veciDr, allofw h:ich are com m on]y uS?d :in ihe art 

W here:in ihe prokaryotic expressi:m veciDr:is, fur exam pJe, PET 28a, pG EM Exl, pG EM 7ZF (+) orpBA D 24, and 

ihe eukaryotic expressi:m veciDr:is, fur exam pJe, pBudC E4.1, pcD NA 3.1, pC M V -Tag2B orpG L3 bas:ic, etc., :in 

ihepractice ofihepreS?nt:inventi:m In ihe em bod:im en-t; ihe eukaryotic expressi:m veciDr:ispcD NA 3.1, and ihe 

v:iral veciDr:is, fur exam pJe, areirov:iru~ a :entiv:iru~ an adenov:iru~ and an adeno----as<oc:iated v:irus. 

In an em bod:im entofihe :invention, ihe v:iral veciDr:isan adenov:iral veciDr. 

A :fourth a~ectofihe :inventi:m rehtesiD ahostcellcom pris:ing ihe nucJe:ic ac:id m oJecuJe ofihe S?cond a~ectof 

ihe :invention orihe veciDrofihe ih:i:rd a~ect 

In ihe preS?nt:inventi:m, ihe hostcellm ay be a prokaryotic cellora eukaryotic cell 

The eukaryotic cell:is, furexam pJe, am am m alian cell 

The hostcellcan be obia:ined by :iniroduc:ing/transfect:ing ihe above nucJe:ic ac:id m oJecuJe orveciDr:iniD a 

prokaryotic cellora eukaryotic cell 
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In ihe preS?nt:inventi:m, ihe prokaryotic cellm ay be, fur exam pE, Es::herich:ia coli, and ihe eukaryotic cellm ay 

be, fur exam pJe, ayeastceII, an :inS?ctcell (ruch asS:f21), oram am m alian eel], and ihem am m alm ay be, fur 

exam pJe, an N SO celloraC HO cell 

In one em bod:im entofihe :inventi:m, ihe hostcell:isa eukaryotic cell 

In one em bod:im entofihe :inventi:m, ihe eukaryotic cell:isaC HO -S cell 

In ihe preS?nt:inventi:m, hostcellstransfected w :ifu aparticuJarnucJe:ic ac:id orveciDrcan be obia:ined us:ing any 

ofa variety oftransfecti:m m eihodsknown :in ihe art 

Forexam pJe, nuc:e:ic ac:idscan be :iniroduced :iniD cells by eJeciroporati:m orm :icro:inj?ction. 

A liemative]y, lipo:fuction reagents ruch asFuG EN E6, X -trem eG ENE and L:ipo:fuciA m :ine can be uS?d. 

A liemative]y, ihe nuc:e:ic ac:id can be :iniroduced :iniD ihe cell by a ru:imb:e v:iral veciDrbaS?d on reirov:iru~ 

Jentiv:iru~ adenov:iru~ and adeno----as<oc:iated v:irus. 

A :fiflh a~ectofihe :inventi:m rehtesiD a com position com pr:is:ing an antibody orantigen---b:ind:ingporti:m 

ihereofaccord:ing iD any one ofihe :fusta~ectsofihe :invention, and optiona]]y one orm ore phann aceutica]]y 

accepiabJe exc:ip:ients; pre:furab]y, ihe exc:ip:ient:is S?Jected fiDm ihe group consist:ing ofProteo]ytic enzym e 

:inh:ib:im~ phann aceutica]]y accepiabJe carrie~ d:iluentsand adjivants 

A sixih a~ectofihe :inventi:m rehtesiD ihe antibody orantigen---b:ind:ingportion ihereofaccord:ing iD any one of 

ihe :fusta~ectsofihe :invention, orihe nucJe:ic ac:id m oJecu:e ofihe S?cond a~eci; orihe veciDrofihe ih:ird 

a~eci; orihe hostcellofihe fourth ~eci; :in ihe preparati:m ofaprophy hctic/iherapeutic ep:idenn :isU S? :in 

growih fuciDrsordrugsfurep:idenn algrowih fuciDrrecepiD:r---as<oc:iated d:iS?aS?s. 

In ihepreS?nt:inventi:m, ihe ep:idenn algrowih fuciDrorep:idenn algrowih fuciDrrecepiD:r---as<oc:iated d:iS?aS? 

refers iD a d:iS?aS? cauS?d by h:igh expressi:m ofep:idenn al grow ih :faciDrorh:igh expression ofep:idenn al grow ih 

fuciD r recep iD r. 
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In an em bod:im entofthepreS?nt:invention, -the epilellll algrowih :faciDrorepilellll algrowih :faciDrrecepiDr­

as<oc:iated d:iS?aS? re:fersiD am alignanttum or, w h:ich m a:in]y re:fersiD am alignanttum orw h:ich occurs:in 

epiihelial tis9.Ie~ :includ:ing butnotlim ited iD cobn cancer, liver cancer, and head. N eek cancer, lung cancer, 

ovarian cancer, ceiv:icalcancer, vag:inalcancer, bJaddercancer, eSJphagealcancer, oralcancer, s-<:in cancer, 

breastcancer, prostate cancer and pancreatic cancer. 

A S?venih a~ectofihe :invention reJatesiD a detection reagentorkitcom pricing -the antibody orantigen---b:ind:ing 

portion ihereofaccord:ing iD any one of-the firsta~ectsofihe :invention; 

Pre:ferab]y, -the antibody or antigen b:ind:ing portion ihereofm ay further com pr:is? a deteciabJe :label; or 

Pre:ferab]y, -the detecti:m reagentork:itm ay further com pr:is? a S?cond antibody ihat~ecifica]]y recogn:izesihe 

an tib o cl y or an tigen---b :in cl :in g portion -thereof; 

Pre:ferab]y, -the S?cond antibody may further com pr:is? a deteciabE hbel 

An e:ighih a~ectofihe :invention reJatesiD -the US? ofan antibody orantigen---b:ind:ingportion ihereofaccord:ing 

iD any of-the first~ectsofihe :inventi:m fur-the preparation ofa detecti:m reagentork:rt; w here:in -the detecti:m 

reagentork:it:is furdetect:ing epilellll algrow -th :faciDrorepilellll algrow -th :faciDr R ecepiD~ oruS?d iD d:iagnoS? 

epilellll algrow -th :faciDrorepilellll algrow -th :faciDrrecepiDrreJated d:iS?aS?s. 

The :inventi:m :isfurtherdes::ribed bebw. 

The objctofihe preS?nt:inventi:m :ism m odify -the CD R regi:msand/or:fram ew o:rk reg:ionsof antibod:ies by 

us:ing de-:im m unogen:ic antibody hum an:ization techn:quesaga:instex:isting anti-EG F recepiDrantibod:iesiD 

obia:in bw er:im m unogen:icizy and h:igherA b:iobg:ica]]y active anti-epilellll algrow -th :faciDrrecepiDrantibody. 

In one em bod:im entofihe :inventi:m, -the S?quence of-the heavy cha:in var:iabJe regi:m ofm ur:ine anti-M 225 :is first 

ana]yzed, and -the hum an antibody gene S?quence lib:rary :is com pared accord:ing iD itsheavy cha:in variabJe 

reg:ion FR 1, FR 2, FR 3 and FR 4 S?quencesiD find outThe m ur:ine anti-M 225 heavy cha:in var:iabE regi:m FR 1, 

FR 2, FR 3 and FR 4 S?quencesare s:im ihriD -the hum an gellll line antibody (bw er:im m unogen:icizy -than -the 
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mature antibody) variabJe reg:bn corre~ond:ing S?quence. 

Then, ihe :ind:ium m eihod wasuS?d iD ana]yzeiheaffin:izyofihe sim :ilrrS?quenceiD iheH LA--D Rm oJecuJe, and 

ihe Eastaffin:izy flam ewo:rk S?quencew as S?Jected iD :fina]]y estabfuh ihe hum an:ized S?quence ofFR 1, FR2, FR 3 

and FR 4 ofihe heavy cha:in variabJe reg:bn .. 

BaS?d on ih:isflam ew o:rk structure, ihe ~atialreg:bn ofihe variabE reg:bn ofm urine M 225 antibody was 

ana]yzed by com puterm oJecuhrm odei and ihe corre~ond:ing am :ino add resiluesofihe m urine M 225 

antibody required iD 3.Ipportihe CD R confunn atim were ana]yzed. 

D e-:im m un:izatim ofC DR 1 and CD R 3 w :ifu h:igh affin:izy furH LA --DR b:ind:ing, m oJecuhrdock:ing, ana]ys:isof 

ep:idenn algrowih fuciDrrecepiDrantigen m ouS? M 225 antibody iargetand itsSJITDund:ing am :ino ac:id resilues 

and hum an:ized w e:ightThe stereos::op:ic ~atialb:ind:ing ofihe variabJe reg:ion ofihe cha:in, by cal:uhting 

eEcirostatic force~ SJlutim m ed:iat:bn (ra1rat:bn), van derW aaJsgravitat:ion and eniropy value~ S?Ecting am :ino 

ac:idsihatcan beopt:im :ized :in iheC D Rl and CD R3 S?quencesiD reduceiheaffin:izyofH LA--D Rm oEcuJes. And 

:improve ihe b:ind:ing ofihe CD R 3 reg:bn ofihe antibody iD ihe ep:impe ofihe ep:idenn algrow ih fuciDrrecepiDr. 

In anoiherem bod:im entofihe :invent:bn, ihe S?quence ofihe lightcha:in variabJe reg:bn ofam urine anti-M 225 

antibody :isana]yzed, baS?d on :its lightcha:in variabJe reg:bn FR 1, FR2, FR 3 and FR 4 S?quencesaga:instahum an 

antibody gene S?quence lib:rary (NC BI lg BLAST) For com paris:m, we :found ihe corre~ond:ing S?quence ofihe 

hum an genn line antibody variabJe reg:ion sim iliriD ihe m urine anti-M 225 lightcha:in variabJe reg:ion FR 1, FR 2, 

FR 3 and FR 4 S?quence~ and ihen ana]yzed ihe sim ilirS?quence and H LA --DR m oJecuE by :in silicon. BaS?d on 

ihe affinity ofihe b:ind:ing, ihe flam ew o:rk S?quencew :ifu ihe bw estaffin:izy was S?Jected, ihereby :fina]]y 

estabfuh:ing ihe hum an:ized S?quencesofFR 1, FR 2, FR 3 and FR 4 ofihe lightcha:in variabJe reg:ion. 

BaS?d on ih:isflam ew o:rk structure, ihe ~atialreg:bn ofihe variabE reg:bn ofm urine 225 antibody w asana]yzed 

by com puterm oJecuJarm odei and ihe corre~ond:ing am :ino ac:id resiluesofihe m urine M 225 antibody 

required iD 3.Ipportihe CD R confunn at:bn were ana]yzed. D e-:im m un:izat:bn ofC D R 1 and CD R 3 w :ifu h:igh 

affin:izy furH LA --DR b:ind:ing, m oJecuhrdock:ing, ana]ys:isofep:idenn algrow ih fuciDrrecepiDrantigen m ouS? 

M 225 antibody iargetand :its SJITDund:ing am :ino ac:id resiluesand hum an:ized w e:ightThe stereos::op:ic ~atial 

b:ind:ing ofihe variabJe reg:ion ofihe cha:in, by caJcuJating eEcirostatic :force~ SJlui:Dn m ed:iat:bn (ra1rat:bn), van 

derW aaJsgrav:rtat:bn and eniropy value~ S?Jecting am :ino ac:idsihatcan be opt:im :ized :in ihe CD R 1 and CD R 3 

S?quences iD reduce ihe affinity ofH LA --D R m oJecuJes. And :im prove ihe b:ind:ing of ihe CD R 3 reg:bn ofihe 

antibody iD ihe epiiDpe ofihe ep:idenn algrow ih :faciDrrecepiDr. 
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In an em bod:im entofthe preS?nt:invention, a hum an IgG 1 heavy cha:in constantreg:ion Fe :fiagm entand a light 

cha:in constantregi:m K :fiagm en tare re~ective]y obia:ined fiDm nollll alhum an B cells, and are ligated iD -the 

above-des::ribed heavy cha:in variabJe regi:m and lightcha:in variabJe regi:m, re~ective]y, iD constructA ntibody 

heavy and lightcha:in expressi:m veciDrs The expressi:m veciDrw asco-transfected :iniD mammalian celJsfur 

expreES:ion and purification iD obia:in hum an:ized anti:-epilellll algrow -th :faciDrrecepiDrantibod:iesBA 03, BB03, 

BC 03 and BD 03. 

In an em bo cl :im en to f ih e :invention, -the an tibo cl y has affin :izy fur a cell 3.1:rface ep ilellll al grow -th :faciDr recep iDr, 

bbcksEG F ligand b:ind:ing iD a cellSJ:rface epilellll algrow -th :faciDrrecepiDr, and :inh:ib:itscellSJ:rface epilellll al 

grow -th :faciDrrecepiDr. Pho~hory Jation activ:izy and ADC C action are boih m ore active -than E:rb:itux and have 

bw er:im m unogen:ic:izy. 

In an em bod:im entofihe :invention, -the antibody has an :inh:ib:imry eflecton -the grow-th ofvari:mstum or cells, 

SJch asepilellll alcancer, Lng cancer, cobn cancer, pancreatic cancer and breastcancer, and has a significant 

eflectof:inh:ib:itingtum orgrowih atihean:im alJevel. 

In -the preS?nt:inventi:m, -the s:::ientific and techn:ical tellll suS?d here:in have -them ean:ingscom m on]y understood 

by ihoS? s-<illed :in -the art; unJessoiheiw ~stated.A lsJ, -the prote:in and nucJe:ic acil chem :istry, m oJecuJar 

b:bbgy, celland tisille culture, m :icrob:iobgy, :im m unobg:icalreJated tellll ~ and JaboraiDry proceduresuS?d 

here:in are tellll sand rout:ine stepsihatare w ile]y uS?d :in -the corre~ond:ing art A lsJ, fur a betterunderstand:ing 

of-the preS:mt:inventi:m, defin:iti:msand expJanationsofrehted tellll sare proviled bebw. 

In ihepreS?nt:inventi:m, ihetellll "antibody" re:fersiD an :im m unogbbulin m oJecuJeuSJa]]y com poS?d of-two 

ilenticalpa:irsofpo]ypeptide cha:inseach hav:ing one "light' (L) cha:in and one "heavy" (H) cha:in. Antibody light 

cha:ins can be cJass:ified as kappa and Jam bda lightcha:ins H eavy cha:ins can be chss:ified as µ , o , y , a , or r , 

and -the miypesofantibod:iesare defined as lgM , IgD, IgG, IgA, and IgE, re~ective]y. W iih:in -the lightand 

heavy cha:in~ -the variabE and constantreg:ionsare j:i:ined by a 'T reg:bn ofaboutl2 orm ore am :ino acil~ and 

-the heavy cha:in further com pmsa "D "reg:ion of about3 orm ore am :ino acils Each heavy cha:in consist.sofa 

heavy cha:in variabJe reg:ion (V H) and a heavy cha:in constantreg:bn (CH). The heavy cha:in constantreg:bn 

consistsofihree dom a:ins (CH 1, CH 2 and CH 3). Each lightcha:in consist.sofa lightcha:in variabJe reg:bn (V L) 

and a lightcha:in constantreg:ion (CL). The lightcha:in constantreg:bn consistsofone dom a:in C L. The 

constantreg:bn of-the antibody m ed:iatesb:ind:ing of-the :im m unogbbulin iD hosttisillesor:faciD~ :incLd:ing 

vari:mscelJsofihe :immune system (eg, efleciDrcelJs) and -the firstcom ponent (C lq) of-the cJass:icalcom pJem ent 

system. The V H and V L reg:bnscan alsJ be SJbd:iviled :iniD reg:bnsw :ith h:igh denaturat:bn (referred iD as 

com pJem eniarity detellll :in:ingreg:bns (CD Rs)) w :ith am ore conS?ived reg:bn calJed -the fram ewo:tk reg:bn (FR). 

Each V H and V L consists of-three CD R sand fuurFR sarranged :in -the fulliw :ing order:FR 1, CD R 1, FR2, CD R2, 

FR3, CD R3, FR4 fiDm -the am :ino tellll :inusiD -the ca:tboxy tellll :inus The variabJereg:bns (VH and V L) ofeach 
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heavy/lightcha:in pairfunn an antibody b:ind:ing site, re~ective]y. The assignm entofam :ino acilsiD reg:ionsor 

dom a:insfulbw sihe K abatSequencesofProte:insoflin m unobg:icalinterest (N atimalinstitutesofH ealfu, 

Beihes:la, M cl. (1987 and 1991) ), orC hoih:ia& LeS< (1987) J M ol B :bl 196:901---917; C hoih:ia etal (1989) 

Nature 342: 878-883. The tenn "antibody" :isnotlim :ited by any part:icuJarm eihod ofproduc:ing antibod:ies For 

exam pJe, it:incLde~ :in part:icuJar, recom b:inantantibod:ie~ m onocbnalantibod:ie~ and po]ycbnalantibod:ies 

The antibod:iesm ay be antibod:iesofd:i:ffurentmiype~ fur exam pE, IgG (eg, IgG l IgG 2, IgG 3 or IgG 4 SJbiype), 

IgA 1, IgA 2, IgD, IgE or IgM antibod:ies 

In ihe preS?nt:inventim, ihe tenn "antigen---b:ind:ing port:bn" ofan antibody refersiD one orm ore port:bnsofa 

fu]}-Jengih antibody ihatreta:in ihe abiliiy iD b:ind iD ihe Sllil e antigen (eg, ERC C 1) iD w h:ich ihe antibody b:ind~ 

com pet:ingw :ifu ihe :intactantibody furihe antigen Specific b:ind:ing. See genera]]y, Fundam entallin m unobgy, 

Ch. 7 (Paul W ., ed., 2nd Ed., Raven Pre~ N . Y. (1989), w h:ich :is :inco:rporated here:in by reference :in itsentireiy 

furallpu:rpoS?s The antigen b:ind:ing port:ion can be produced by recom b:inantD NA techn:iquesorby 

enzym at:ic or chem :icalcJeavage of :intactantibod:ies In SJm e caS?~ ihe antigen b:ind:ing port:bn :incLdesFab, 

Fab', F (ab')2, Fd, Fv, dA band com pJem eniariiy detenn :in:ing reg:bn (CD R) fiagm en~ s:ingJe cha:in antibod:ies 

(eg, s::Fv), ch:itn er:ic antibod:ie~ d:iabody D :iabody and apo]ypeptile com pr:is:ing atJeastaport:ion ofan antibody 

SJffic:ientiD confer ~ecific antigen b:ind:ing ability iD ihe po]ypeptile. 

In ihe preS?nt:invent:bn, ihe tenn "Fd fiagm ent' m eansan antibody fiagm entcons:ist:ing ofa V H and CH 1 

dom a:in; ihe tenn "Fv fiagm ent' m eansan antibody fiagm entcons:ist:ing ofihe V Land V H dom a:insofa s:ingJe 

ann ofan antibody; ihe tenn "dA b" "Fragm ent' m eansan antibody fiagm entcons:ist:ing ofa V H dom a:in (W anl 

etal Nature 341: 544---546 (1989)); ihe tenn "Fab fiagm ent' m eansan antibody fiagm entcons:ist:ing ofV L, V H, 

CL and CH 1 dom a:ins; The tenn "F (ab')2 fiagm ent' m eansan antibody fiagm entcom pr:is:ing iw o Fab fiagm ents 

j:i:ined by a d:is.Ilfide brilge on ihe h:inge reg:ion. 

In SJm e caS?~ ihe antigen b:ind:ing port:ion ofan antibody :isa s:ingE cha:in antibody (eg, s::Fv), w here:in ihe V L 

and V H dom a:insfunn am onovaJentm oJecuJe by pair:ing a linkerihatenabJes :itiD produce a s:ingJe po]ypeptile 

cha:in (S2e, eg, B :ird etal , Sc:ience 242: 423--426 (1988) and H us1Dn etal, Proc. N atl A cad. Sci U SA 85: 5879-

5883 (1988) ). Such s::Fv m oJecuJescan have ihe generalstmcture:N H 2-V L-linker-V H --COO H orN H 2-V H -

linker-V L--C OOH . Su:rtabJe prnrartlinkerscons:istofarepeat:ingG G G GS am :ino acil S?quence orvariants 

ihereof For exam pE, a linkerhav:ingihe am :ino acil S?quence (G G G GS) 4 can beuS?d, butvariantsihereofcan 

am beuS?d (H olligeretal (1993), Proc. Natl A cad. Sci USA 90:6444---6448). 0 iherlinkersuS2:ful:in ihepreS2nt 

:invent:bn are by A lfthan etal (1995), Prote:in Eng. 8:725-731, C hoietal (2001), Eur. J Jin m unol 31 :94-106, 

Hu etal (1996), C ancerR es 56: 3055-3061, K :ipriyanov etal (1999), J M ol B:iol 293: 41---56 and R ooversetal 

(2001), C ancerlin m unol des::r:ipt:bn. 

In SJm e caS?~ ihe antibody :isa d:iabody, :ie, a b:ivaJentantibody, w here:in ihe V H and V L dom a:insare expreSS2d 
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on a singJe po]ypeptide cha:in, butiDo morta linker :isuS?d iD albw pairing beiw een ihe iw o dom a:insofihe ffilll e 

cha:in, ihereby furc:ing ihe dom a:in iD pa:irw :ifu ihe com pEm eniary dom a:in ofanoiher strand and creat:ing iw o 

antigen---b:ind:ing sites (S?e, fur exam pJe, H olligerP. Etc., Proc. Natl. A cad. Sci USA 90:6444---6448 (1993), and 

Poljik R.J Etal, Silucture 2: 1121-1123 (1994)). 

In ihe preS?nt:inventi:m, ihe tenn "derived S?quence" m eansihatihe S?quence ofihe corre~ond:ing :fiagm entof 

ih e an tibo cl y or an tigen---b :ind :ing porti:m of ih e p reS?n t :in ven ti:m :is h:igh ]y horn ob gou s an cl stillreia:in s sim ilir 

EG FR b:ind:ing activ:izy and :im m un:izy iD ihe corre~ond:ing :fiagm entofihe antibody orantigen---b:ind:ing porti:m 

ofihe preS?nt:inventi:m. The orig:inalS?Quence. 

The antigen---b:ind:ingportion ofihe antibody (eg, ihe antibody :fiagm entdes::ribed above) can be obia:ined fiDm 

a given antibody (eg, m onocbnalantibody 2El2) using conventi:mal techn:quesknown iD ihoS? ofs-dll:in ihe 

art (eg, recom b:inantD NA techn:quesorenzym atic or chem :icalcJeavage m eihods). And ~ecifica]]y s::reen:ing 

ihe antigen---b:ind:ing porti:m ofihe antibody :in ihe ffilll em anneras fur :iniactantibod:ies. 

In ihepreS?nt:inventi:m, 20 conventi:malam :ino acilsand ihe:irabbrev:iatimsfulbw conventionalmage. See 

Jin m unobgy-A Synihes:is (2nd Ed:ition, E.S. Golub and D.R. Gren, Eds., S:inauerA s<oc:iate~ SunderJand, M ass. 

(1991)), w h:ich :is :inco:rporated here:in by reference. 

In ihe preS?nt:inventi:m, ihe nucJe:ic acil :includesD NA and RN A. 

A dvaniageouse:ffuctsofihe :inventi:m 

The preS?nt:inventi:m :isd:irected iD ihe hum an m ouS? ch:im er:ic E:rb:itux:im ab w h:ich has been m atketed, and uS?s 

ihe de-:im m un:ized antibody hum an:izatim technobgy iD change ihe fram ewo:rk reg:ion ofihe antibody and a 

partofihe :im m unogen:ic CD R reg:ion iD funn a novelS?quence ofhum an:ized res:istance. Epilenn algrow ih 

fuciDrrecepiDr IgG 1 SJbiype antibody m oJecuJe, ihe obia:ined antibody has bw er:im m unogen:icizy and h:igher 

iargetb:ind:ing activizy ihan e:rbitux:im ab, ihereby hav:ing stronger b:iobg:icalactivizy and antitum oractiv:izy :in 

vii:ro and :in v:ivo. It can be expected ihatihe sile e:ffuctsof clin:icalapplicatim are bw er and ihe curative e:ffuct:is 

better. 

DRAW JN GS 
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F:igure 1 mow sa com paris:m of-the affin:izy ofantibod:iesiD cellrurnce ep:idenn algrowih fuciDrrecepiDrs. 

F:igure 2 mow sa com paris:m of antibody bbck:ing EG F ligand b:ind:ing iD cellrurnce ep:idenn algrow ih :faciDr 

recepiDr, where ihe ord:inate :is ihe O D 450 value. 

F:igure 3 mow sa com paris:m ofantibod:ies:inh:ib:iting ep:idenn algrow ih :faciDrrecepiDrpho~ho:ry hti:m on ihe 

rurfuce of A 431 ceTh. 

F:igure 4 mow santibody---dependentcell--m ed:iated cyiDiDx:ic:izy (ADC C) activ:izy ascays. 

F:igure 5 mow sdendritic ce]}-T cellactivation as<ay iD detenn :ine antibody :im m unogen:ic:izy :in v:rtro. 

F:igure 6 mow sihe grow ih :inh:ib:im:ry e:ffuctofantibod:ieson hum an ep:idenn alcarc:inom aA 431 m ouS? tum or 

model 

D eiailid w ay s 

The em bod:im entsofihe preS?nt:inventi:m w illbe des::r:ibed :in deiailbebw w :ifu reference iD ihe accom pany:ing 

draw :ing~ how ever, ihe fulbw :ing exam pEsare :intended iD illustrate ihe :inventi:m and are not:intended iD lim :it 

ihe s::ope ofihe :invention. ThoS?w ho do not~ecify ihe ~ec:ific cond:itions :in ihe exam pJesare carried out 

accord:ing iD ihe conventi:malconditi:msorihe conditi:msrecom m ended by ihe m anufucturer. The reagents or 

:in strum entsuS?d are not:ind:icated by ihe m anufucturer, and are conventi:malproductsihatcan be obia:ined 

com m erc:ia]]y. 

Exam p]e 1. Design of-heavy cha:in variabJe reg:ion S:X:1Uence ofhum an:ized m onocbnalantibody aga:instrurnce 

ep:idenn algrow ih fuciDrrecepiDr 

The fulbw :ing :isihe S?quence ofihe heavy cha:in var:iab:e regi:m ofm ur:ine anti-M 225, ihe underlined porti:ms 

are FR 1, FR2, FR3 and FR4 fram ewo:rk S?quences:Q V Q LKQ SG PG LV Q PSQ SLSITC TV SG FSLT N YG VH 

W VRQSPGKGLEW LG VIW SGGNTDYNTPFTSRLSJNKDNSKSQVFFKM NSLQSNDTAIYYCAR 

ALTYYDYEFAYW GQGTLVTVSA (SEQ ID NO :17). 
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The hum an antibody gene S:X:1Uence lib:rarywascom pared ba<Bd on itsheavy cha:in variabJe reg:ion FR 1, FR2, 

FR3 and FR4 S?quencesiD find ahum an genn line sim iliriD ihem urineanti-M 225 heavy cha:in variabJeregi:m 

FR 1, FR2, FR3 and FR 4 S?quences (genn line) The antibody variabE regi:m corre~ondsiD ihe S?quence. Then, 

us:ing N etM H C Ilpan SJfuv are or S?lf---program m :ing SJfuv are, ihe affinizy ofihe sim ilir S?quence iD ihe H LA ---DR 

m oJecuE w asana]yzed by ihe :in silicon m eihod, and ihe fram e S:X:1Uencew :ifu ihe bw estaffinizy was S?Jected, 

ihereby fina]]y estabfuh:ing ihe hum an:ized heavy cha:in variabE regi:m. Sequence ofFR 1, FR2, FR 3 and FR 4. 

BaS?d on ih:isfram ew o:rk, ihe ~atialregi:m ofihe variabJe reg:ion ofihe m urine 225 antibody w asana]yzed us:ing 

a com puterm oEcuJarm odei and ihe m urine 225 antibod:iesrequ:ired iD 3.Ipportihe CD R confunn ation were 

ana]yzed furihe fram ewo:rk am :ino add resiluesL29, L48 and L67. Forihe de-:itn m un:izatim ofC DR 1 and 

CD R 3 w iih h:igheraffinizy furH LA ---DR b:ind:ing, m oEcuJardock:ingw asuS?d iD ana]yze ihe iargetofhum an 

ep:idenn algrowih fuciDrrecepiDrM 225 antibody and :itsSlITDund:ingam :ino ac:id resiluesand hum an:ized 

w e:ight The ihree-d:itn ensi:mal~atialcom b:ination ofihe variabJe regi:msofihe cha:in, by caJcuJat:ing 

eEci:rostatic force~ SJluti:m m ed:iatim (ra1ratim), van derW aaJsgraviiy and eni:ropy values (S:ircaretai 

SnugD ock :paraiDpe structuraloptim :ization during antibody-antigen dock:ing com penratesfureITDrs:in 

antibody horn obgy mode~ PLoS Com putB:iol201O Jm 22; 6), S?Jectihe am :ino ac:idsihatcan be optim :ized :in 

ihe CD R 1 and CD R 3 S?quence~ optim :ize ihe 33---pos:ition G Ly :in CD R 1 iD am :ino ac:id A~' and optim :ize ihe 

100---pos:ition Thr:in CD R 3 iD am :ino ac:id A~ iD reduce A ffin:izy b:ind:ing iD ihe H LA ---DR m oJecuJe and 

:itn proved b:ind:ing ofihe antibody CD R 3 regi:m iD ihe ep:idenn algrow ih :faciDrrecepiDrep:impe. The new ]y 

designed heavy cha:in CD R 1 :is:N Y D V H (SEQ ID N O : 1) ; ihe new ]y designed heavy cha:in CD R 3 S?quence :is 

A L D Y Y D Y E FA Y (SEQ ID N O : 2) and A LT Y Y D Y D FA Y (SEQ ID NO : 3), due iD ihe bw affinizy of 

CD R 2 furH LA ---D R m oJecuE b:ind:ing, reia:ins ihe CD R 2 S:X:1Uence ofihe or:ig:inalm ouS? anti-M 225 (ihe 

S:X:luence :isV JW SG G N TD YN TPFTS, SEQ ID NO :4). Therefure, by :integrat:ingiheoptim :ized fram ewo:rk 

S:X:1Uencesand CD R S?quence~ ihe fuurnovelanti-EG F recepiDrhum an:ized m onocbnalantibody heavy cha:in 

variab Je regi:m S:X:1 U en ces are : 

Q V Q LQ ESG PG LV KPSETLSLTC TV SG FSLSN YD V H W V RQ APG KG LEW LG V JW SG G N TD YN TPFTSRLTI 

SVDTSKNQFSLKLSSVTAADTAVYYCARALDYYDYEFAYW GQGTLVTVSS (SEQ ID NO :5); 

Q V Q LQ ESG PG LV KPSETLSLTC TV SG FSLTN YD V H W IRQ PPG KG LEW IG V JW SG G N TD YN TPFTSRV TI 

SVDTSKNQFSLKLSSVTAADTAVYYCARALTYYDYEFAYW GQGTLVTVSS (SEQ ID NO :6); 

EVQ LV ESG G G LV Q PG G SLRLSCAASG FSLTN YG VH W VRQ APG KG LEW LG V JW SG G N TD YN TPFTSRL 

TJSKD N SKN TLYLQ MN SLRAED TA VYYCARALTYYD YD FA YW G Q G TLV TV SS (SEQ ID NO :7); 

Q V Q LKESG PG LV APSQ SLSITC TV SG FSLTN YG VH W V RQ PPG KG LEW LG V JW SG G N TD YN TPFTSRLSI 

SKD N SKSQ V FLRM YSLQ TDD TARYYCARALTYYD YEFA YW G Q G TLV TV SS (SEQ ID NO :8). 
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The S?quencenum bersofthe SJb-S?gm ents:in iheabove S?quencesareasfulbw s: 

QVQLQESGPGLVKPSETLSLTCTVSGFSLS (SEQ ID NO :19) 

Q V Q LQ ESG PG LV KPSETLSLTC TV SG FSLT (SEQ ID NO :20) 

EV Q LV ESG G G LV Q PG G SLRLSC AA SG FSLT (SEQ ID NO :21) 

QVQLKESGPGLVAPSQSLSITCTVSGFSLT (SEQ ID NO :22) 

W VRQ APG KG LEW LG (SEQ ID NO :23) 

W IRQ PPG KG LEW IG (SEQ ID NO :24) 

W V R Q PPG KG LEW LG (SEQ ID N O : 25) 

RLT ISV D TSKN Q FSLKLSSV TAAD TA V YYCAR (SEQ ID NO :26) 

RV T ISV D T SK N Q FSLK LSSV TA A D TA V Y Y C A R (SEQ ID N O : 27) 

RLTISKDNSKNTLYLQM NSLRAEDTAVYYCAR (SEQ ID NO :28) 

RLSISKDNSKSQVFLRM YSLQTDDTARYYCAR (SEQ ID NO :29) 

W GQGTLVTVSS (SEQ ID NO :30) 
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N YG VH (SEQ ID NO :39) 

ALTYYD YEFA Y (SEQ ID NO :40). 

Exam p]e 2. Design oflightcha:in variabE regi:m S?quence ofhum an:ized m onocbnalantibody aga:instep:idenn al 

growih fuciDrrecepiDr 

The fulbw :ing :isihe S?quence ofihe m ur:ine anti-M 225 lightcha:in variabJe regi:m, ihe underlined portions are 

ihe FR 1, FR 2, FR 3 and FR 4 :fram ew o:rk S?quences: 

D Il__,LTQ SPY n_,sv SPG ERV SFSC RA SQ SIG TN TI-I w YQ Q RTN G SPRLLJK y A SESIS 

GIPSRFSGSGSGTDFTLSJNSVESEDIADYYC QQNNNW PTTFGAG TKLELK (SEQ ID NO :18). 

The S?quence ofihe lightcha:in variabJe regi:m ofihe m ur:ine anti:-225 antibody w asam ana]yzed, and ihe 

hum an antibody gene S?quence lib:rary was com pared accord:ing iD :its lightcha:in variabJe reg:ion FR 1, FR 2, FR 3 

and FR4 S?quence~ and ihem ur:ineanti-M 225 lightcha:in variabJeregi:m wasfuund. FRI, FR2, FR3 and FR4 

S?quencesare sim iliriD hum an genn line antibody variabE regi:m corre~ond:ing S?quence~ and ihen ana]yzed 

by :in silicon us:ing N etM H C Ilpan SJfuv are orS?Jf---progmm m :ing SJfuv are furaffin:izy of S?Jected sim ilir S?quences 

iD H LA --DR m oJecuJes. The :fram ewo:rk S?quencew :ifu ihe bw estaffinizy was S?Jected iD :fina]]y estabfuh ihe 

hum an:ized S?quencesofFR 1, FR2, FR 3 and FR 4 ofihe lightcha:in variabJe regi:m. BaS?d on ih:is:fram ewo:rk, ihe 

~atialregi:m ofihe variabJe reg:ion ofihe m ur:ine 225 antibody w asana]yzed us:ing a com puterm oJecuJarm odei 

and ihe corre~ond:ing am :ino ac:id res:idue 158 ofihe m ur:ine antibody required iD 3.Ipportihe CD R 

confunn atim w asana]yzed. Forihe de:im m un:izatim ofC DR 3 w :ifu h:igh affin:izy furH LA --DR m oEcuJe b:ind:ing, 

m oJecuhrdock:ing :is applied iD ana]yze ihe ep:idenn algrow ih :faciDrrecepiDrm ouS? M 225 antibody iargetand 

:its SJITDund:ing am :ino ac:id res:iduesand hum an:ized heavy cha:in. The ihree-d:im ensi:mal~atialcom b:ination of 

ihe variabJe reg:ion~ by caJcuJating eJecirostatic force~ SJlutim m ed:iation (ra1ration), van derW aalsgrav:izy and 

eniropy values (S:ircaretai SnugD ock :paraiDpe structuraloptim :ization dur:ing antibody-antigen dock:ing 

com penratesfureITDrs:in antibody horn obgy m odeh PLoS Com putB:bl2010 Jm_ 22;6), S?Jectihe am :ino ac:ids 

ihatcan be optim :ized :in ihe CD R 3 S?quence, optim :ize ihe A ffi atposition 93 :in ihe CD R 3 iD ihe am :ino ac:id 

G Ju, and optim :ize ihe Thratihe 97 positim iD ihe am :ino ac:id Serio reduce ihe b:ind:ing ofihe H LA --DR 

m oJecuE. The affin:izy and :improve ihe b:ind:ing ofihe antibody CD R 3 reg:ion iD ihe positive]y charged am :ino 

ac:id adjlcentiD ihe ep:idenn algrow ih fuciDrrecepiDrep:impe. The new ]y designed lightcha:in CD R 3 :is:Q Q N 

NEW PTS (SEQ ID NO :9)andQ Q N ND W PTT (SEQ ID NO :10).DueiDihebwaffin:izyofihelight 

cha:in CD R 1 and CD R2 furH LA --DR m oJecuJe b:ind:ing, ihe CD R 1 ofihe orig:inalm ouS? anti-M 225 (ihe 

S?quence ofw h:ich :isRA SQ SIG TN TI-I , SEQ ID NO : 11) and ihe CD R 2 S?quence (ihe S?quence ofw h:ich :is 

YA SES IS, SEQ ID N O ) :12). Therefure, by :integrating ihe optim :ized :fram ew o:rk S?quencesand CD R S?quence~ 
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ihe novelanti-rurnce ep:idenn algrowih fuciDrrecepiDrhum an:ized m onocbnalantibody lightcha:in variabE 

reg:ion S:X:1Uencesare: 

EIV LTQ SPD FQ SV TPKEK VT ITC RA SQ SIG TN TI-I W YQ Q KPD Q SPKLLIKY A SESISG IPSRFSG SG SG TD FTL 

TJNSLEAEDAATYYCQQNNEW PTSFGQGTKLEIK (SEQ ID NO :13); 

EIV LTQ SPD FQ SV TPKEK VT ITC RA SQ SIG TN TI-I W YQ Q KPD Q SPKLLIKY A SESISG IPSRFSG SG SG TD FTL 

T JN SLEA ED AA TYYC Q Q N N NW PTTFG AG TKLEIK (SEQ ID NO : 14) 

DIV LTQ SPA TLSV TPG ESV SFSC RA SQ SIG TN TI-I W YQ Q KSH ESPRLLIKY A SESISG IPSRFSG SG SG TD FT LSI 

NSVETEDFGM YYCQQNNNW PTTFGAGTKLEIK (SEQ ID NO :15) 

EIV LTQ SPD FQ SV TPKEK VT ITC RA SQ SIG TN TI-I W YQ Q KPD Q SPKLLIKY A SESISG IPSRFSG SG SG TD FTL 

TJNSLEAEDAATYYCQQNNDW PTTFGQGTKLEIK (SEQ ID NO :16). 

The S?quencenum bersofihe rub-S?gm ents:in iheabove S?quencesareasfulbw s: 

EIVLTQ SPD FQ SVTPKEKVTITC (SEQ ID NO :31) 

DIVLTQSPATLSVTPGESVSFSC (SEQ ID NO :32) 

W YQ Q KPD Q SPKLLIK (SEQ ID NO :33) 

W YQ Q KSH ESPRLLIK (SEQ ID NO :34) 

GIPSRFSGSGSGTDFTLTJNSLEAEDAATYYC (SEQ ID NO :35) 

GIPSRFSGSGSGTDFTLSJNSVETEDFGM YYC (SEQ ID NO :36) 
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FGQGTKLEIK (SEQ ID NO :37) 

FGAGTKLEIK (SEQ IDN0:38) 

QQNNNW PTT (SEQ ID NO :41). 

The hum an:ized antibod:iesobia:ined accord:ing iD ihe above exam pJeshave ihe fulbw :ing com b:inatims: 

T ab]e 1. Hum an:ized anti-EG FR antibody com b:ination 

[:image] 

Exam p]e 3 Preparation ofl-I um an:ized M onocbnalA ntibody A ga:instEpilenn alG rowih FaciDrR ecepiDr 

(1) A ccord:ing iD ihe antibody heavy cha:in variabJe reg:ion S:X:1Uence and ihe lightcha:in variabE regi:m S?quence 

detenn :ined :in Exam pJes 1 and 2, PC R pr:im eroligonucJeotile :fiagm ents encod:ing heavy cha:in and lightcha:in 

variabJe regi:m S:X:1Uencesw ere designed and synihes:ized, re~ective]y, and :ini:roduced dur:ing synihesis The 

enzym e cJeavage site. PC R pr:im eroligonucJeotile :fiagm en ts are iyp:ical]y about54 baS?s :in Engih and aboutl8 

baS?soverJap :in adjlcentoligonucJeotile:fiagm ents The ffilll earn ountofeach PC R pr:im er:fiagm entwasm :bced 

iD cany outan over]ap extension PC R reaction. 

PCR reacti:m system :dN TPs0.2 µ M (finalconcenirati:m); 1 µ lofeach PC R pr:im er:fiagm ent; 10 µ bu:ffur3 

µ l;cbnedpfu (Inv:rtrogen) 1 µ l;waterwasadded iD 30 µ 1 

PC R reacti:m cond:iti:ms: 94 ° C 3 m :in ---+ (94 ° C 30 s---+ 56 ° C 30 s---+ 72 ° C 1 m :in) X 30---+ 72 ° C 10 

m:in 

The PC R productw as S?parated by 1 % agaroS? geleEci:rophore~ and ihe purified :fiagm entw as recovered. 

A fterEcoR Id:igestim, ihe antibody heavy cha:in variabJe regi:m S?quence and ihe lightcha:in variabJe regi:m 

S:X:1Uencew ere cbned :iniD pC R--BluntII-TO PO (Invii:rogen) veciDr. A ftertransfonn atim :iniD E.coli TO PIO 

(Inv:rtrogen), s::reen:ingw asperfunn ed on LB/K anam yc:in pJate~ and 10 w h:ite p]aquesw ere :inocuJated :in LB 
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l:qu:id m ed:ium conia:in:ing K anam yc:in, and Q lqu:ick PC R purification k:itw asuS?d. PJasn :idsw ere ex-tracted and 

S?quenced iD detenn :ine ihe heavy and lightcha:in variabJe regi:m S?quences. 

(2)C onstruction of expressi:m veciDr 

RN A was mJated fiDm nonn alhum an B ce~ and ihe hum an IgG 1 heavy cha:in constantregi:m IgG 1 Fe 

fiagm entand ihelightcha:in constantregi:m K fiagm entwereobia:ined byRT---PCR, and ihedesired cJeavage 

sitewas:iniroduced atRT---PC R, and pre-constructed :iniD pcD NA 3. In ihe expression veciDrof.1 (Inv:rtrogen), 

pcD NA 3.1--Fc and pcD NA 3.1- K expressi:m veciDrsw ere obia:ined, and pos:itive cbnesw ere :identified by DH 5 

bacterial transfonn ation, phsn :id exiracti:m and S?quenc:ing. 

The S?quence ofihe hum an IgG 1 heavy cha:in constantregi:m IgG 1 Fe fiagm ent:is: 

A STKG PSV FPLAPSSKSTSG GT AALG C LV KD YFPEPV TV SW N SG ALTSG V H TFPA V LQ SSG LYSLSSV V TV 

PSSSLG TQ TY IC NV NH KPSN TKV D KRY EPK SC D KTH TC PPC PAPELLG G PSV FLFPPKPKD TLM ISRTPEV 

TCV VV D V SH ED PEV KFN W YVD G V EVH N AKTKPREEQ YN STYRVV SV ITVLH Q D W LNG KEY KC KV S 

N KALPAPIEKT ISKAKG Q PREPQ V YTLPPSREEM TKN Q V SLTC LV KG FYPSD IA V EW ESN G Q PENN YKTT 

PPVLDSDGSFFLYSKLTVDKSRW QQGNVFSCSVM HEALHNHYTQKSLSLSPGK (SEQ ID NO :42) 

The S?quence ofihe lightcha:in constantreg:ion kappa fiagm ent:is: 

RTV AAPSV FIFPPSD EQ LK SG TA SV V C LLN N FYPREA KV Q W KV DNA LQ SG N SQ ESV TEQ D SKD STYSLSS 

TLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO :43) 

The heavy cha:in variabJe reg:ion ofihe antibody w asexc:is?d fiDm ihe positive cbne ofpC R--B LntII-T O PO by 

Eco47IIJ;N heL and ihe cbnew as ligated :iniD ihe pcD NA 3.1--Fc expressi:m veciDr, and ihe heavy cha:in variabJe 

reg:ion was ligated iD ihe constantreg:ion. The lightcha:in variabJe regi:m ofihe antibody w asexc:is?d fiDm ihe 

positive cbne ofpC R--BLntII-TO PO by A s::J;l3siW Land ihe cbnewasligated :iniD ihepcD NA 3.1-K 

expression veciDriD link ihe variabJe reg:ion ofihe lightcha:in iD ihe constantregi:m (R e:ference can be :found :in 

M orris:m). SL.C bn:ing,expressi:m, and m odificatim of antibody V regi:ms. C urrProiDc Jin m unol2OO2 M ay; 

C hapter2: U nit2.12.). Pos:itive cbnesw ere aga:in detenn :ined by DH 5 bacterial transfonn atim, pJasn :id 

exiraction and S?quenc:ing. The S?quenc:ing rerultsw ere :identical iD ihe encoded S?quencesofihe recorded 

antibod:ie~ ie., expressi:m veciDrsfurihe heavy and lightcha:insofihe antibody, re~ective]y. 
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(3)T :ransfecti:m ofC HO cells and expres.si:m of ~ec:ific antibod:ies 

Cell lines and culture conditi:ms:C HO -S cells (purchaS?d :from Inv:rtrogen) were cultured underconditi:msof 

1 X CD ---CHO (purchaS?d :from G IBC O ), 1 X HT (purchaS?d :from G IBC O ), 8 m M gLirun :ine (purchaS?d :from 

G IBC O ), and cultured :in 37 ° C, 8% CO 2 :incubator. The antibody heavy cha:in expression veciDrobia:ined by 

ihe step (2) and ihe lightcha:in expressi:m veciDrw ere co-transfected :iniD CH O -S ce~ and D M R IE---C 

transfection kit (purchaS?d :from Inviirogen) w asuS?d, and ihe :instructi:msw ere operated accord:ing iD ihe kit 

:instructions. 0 n ihe ih:ird day aftertransfection, cellsw ere cultured :in ihe above culture m ed:ium and rub j?cted iD 

preSillre s::reen:ing by add:ing 500 µ g/m lofG 418 (purchaS?d :from G IBC O ) and 12.5 µ g/m lofpurom yc:in 

(purchaS?d :from S:igm a). A fteraboutl4 daysofpreS3.lrizati:m, ihe S?Ected positivepo]ycbnalwascultured :in a 

six--w ellpJate, and ihe ~ec:ific antibody expression am ountw as detected by a d:irectELJSA m eihod (coated w :ifu 

EG FR --F c :from ihe expreSS?d 293T cells). The positive po ]ycbnalw :ifu ihe h:ighestexpression rate was S?Ected. 

A fter7 daysoflarge-s::aJe culture, ihe culture rupemaiantw ascolJected by centrifugation, purified by affin:izy 

chrom aiDgraphy coLm n (purchaS?d :from GE) ofprote:in A, d:ia]yzed iD PBS, and filtered ihrough a0.22 um 

m em b:rane. The purified antibod:iesBA 03, BB03, BC 03 and BD 03 were obia:ined S?parate]y furihe fulbw :ing 

exam pJes. 

Exam pJe4Fbw cyiDm etrywasuS?d iD detectiheaffinizyofantibod:iesiD cellrurfuceepilenn algrowih :faciDr 

recepiDr 

The ~ec:ific affin:izy ofihe expreSS?d antibody furihe epilenn algrow ih :faciDrrecepiDrw as detected by A 431 

cells (ATC C). A 431 cellsw ere com b:ined w iih d:ifferentconcenirati:msofproductantibod:iesat4 ° C fur 1 

hour. The cellsw erew amed ihree tin esw iih PBS, and 100-fu]d dilited FITC-JabeJed anti-hum an Fey -~ec:ific 

S?conda:ry antibody (purchaS?d :from The }lks:m LaboraiDry) was added at4 ° C fur one hour.The com b:ined 

fluores::entsignalw as detected by fbw cyiDm etry afterw am:ing ihree tin esw :ifu PBS (F:ig. 1). The EC 50 (half 

eflective conceniration) vaLew ascaJcuJated us:ing ihe P:risn SJfuv are baS?d on ihe average fluores::ence 

:intensify, and ihe rerultsare mown :in T ab]e 2. The rerultsmow ed ihatihe hum an:ized antibod:iesBA 03 and 

BD 03 ofihe preS?nt:invention have h:igherb:ind:ing activ:izy ihan E:rb:itux (purchaS?d :from Baiiai 

B:iophann aceuticalC o., Ltd.), and BB03 and BC 03 are sim iliriD E:rb:itux. The b:ind:ing activizy ofallfuur 

antibod:iesw asstrongerihan ihatofN :im otuzum ab (purchaS?d :from M erck K gaA ). 

T abJe 2 EC 50 vaLesofantibody--EG FR b:ind:ing activ:izy 

Exam p]e 5 Antibody BbcksEG F B:ind:ingiD C ellSur:face Epilenn alG rowih FaciDrR ecepiDr 
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The bbck:ing ability of-the expres<Bd antibody iD b:ind EG F iD -the cellrurnce ep:idenn algrowih fuciDrrecepiDr 

was exam :ined us:ingiheA431 cell (A TC C) C ell-ELJSA m eihod (S?eB:bo Sc:ientificM axD :is::overy :in C ellELJSA 

kit:instructi:ms). D :iffurentconcenirati:msofantibod:iesw ere :incubated w :ifu A 431 cells fur 1 hourat4 ° C, and 

b:bt:inyJated recom b:inanthum an ep:idenn algrowih fuciDrEG F (purchaS?d :from R& D) wasadded and wa<hed 

-three titn esw :ifu PBS. B:bt:in-JabeJed recom b:inanthum an ep:idenn algrow -th :faciDrb:ind:ing iD -the cellrurnce 

ep:idenn algrow -th fuciDrrecepiDrw as -then detected w :ifu H RP-JabeJed av:id:in (F:ig. 2). The IC 50 (half :inhiliiiDry 

concenirati:m) valuewascaJcuJated using Prisn SJfuv are baS?d on -them earured OD 450 value, and -the rerult.s 

are mown :in Tab:e 3. The rerult.s:ind:icate -that-the hum an:ized antibod:iesBA 03 and BD 03 of-the preS:mt 

:inventi:m have stronger bbck:ing activ:izy of]:igand---cellrurnce ep:idenn algrow -th :faciDrrecepiDr b:ind:ing -than 

e:rbitux, and BB03 and BC 03 are sim iliriD E:rb:itux. The bbck:ing activ:izy of-the fuurantibod:iesw as stronger-than 

ihatofT a:ix:inmeng. 

T abJe 3 IC 50 valuesofantibod:iesbbck:ing -the b:ind:ing activ:izy ofEG F iD EG FR 

Exam p]e 6 Antibody :inhiliitsrur:face ep:idenn algrow -th :faciDrrecepiDrpho~hory hti:m of A 431 cells 

5 X 10 < 5 > cefuw ellA 431 cellsw ere S?eded w iih 6--w ellpJatesand cultured ovem:ightw :ifu com pJete m ed:ium 

(DM EM+ 10% FBS).Thecellswerecultured:in2m lDM EM iDmakeihecellsJacknutrientsfur16-18hours. 

Then, 1 m lofpre--wann ed :frem m ed:ium (D M EM, wiihout10% FBS) wasuS?d furl-2 hours. Fiveug/m lofanti­

ep:idenn algrowih fuciDrrecepiDrantibody was added iD A 431 cells60 m :in befure stim uhti:m w :ifu 50 ng/m 1 

recom b:inantEG F (ep:idenn algrowih :faciDr, purchaS?d :from R& D systems). W am 3 titn esw :ifu pre-coo Jed 

1 X PBS, add 250 µ lofcell]yrate (cell]ysisbufler, purchaS?d :from C ellS:ignall:ing), ]yS?, centrifuge, 14000 :rpm, 4 

° C, 15 m :inute~ colJectihe ]yrate, quantify w :ifu BC A kitprote:in .. Ep:idenn algrow -th fuciDrrecepiDr 

pho~horyJati:m wasdetenn :ined by western bbtus:inganti:-pEG FR (pY 1068) antibody (purchaS?d :from 

A bnova), and iDialep:idenn algrowih :faciDrrecepiDrcontentwasdetenn :ined by anti-iDialep:idenn algrowih 

fuciDrrecepiDrantibody (purchaS?d :from A bnova) .. The rerult.s:ind:icate -that-the hum an:ized antibody BA 03 of 

ihepreS?nt:invention hasa stronger:inhiliiiDry activizy aga:instrurnce ep:idenn algrowih fuciDrrecepiDr 

pho~hory Jatbn of A 431 cells -than E:rbitux. Bo-th are stronger-than T aiX :inmeng (F:igure 3). 

Exam p]e 7 fu v:rtro antibody---dependentcell-m ed:iated cyiDiDx:icizy (ADC C) asffiy 

The bbod obia:ined :from nonn al volunteersw as:inhaJed :iniD aheparin:ized syr:inge and m :ixed w iih H BSS (Life 

T echnobg:ies) :in -the ffiill e volum ew :ifuoutC a< 2+ > ;M g < 2+ > and pJaced on a ]ym phocyte grad:ient 

S?parat:ing agent (Life Technobg:ies). The Jayersw ere stratified and centrifuged at800 g fur30 m :inutes. PBM Cs 

coThcted on -the :inter:facew erew a<hed :in H EPES buffered raline and reru~ended :in aSIBy m ed:ium conia:in:ing 
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1% heat:inactivated FBS (H yC bne LaboraiDrie~ Logan, UT), 2 nM L---gluiam :ine, 10 m M H EPES, And 50 

m g/m L geniam :ic:in :in RPM !1640 m ed:ium (Life T echnobg:ies). Ram oscelJs (A TC C) (10 < 4 > celJs/w elJ) and 

vari:msconcenirati:msofantibod:ies (dicpoS?d :in 50 m L ofascay bufler) pJaced :in 50 m L ofascay buflerw ere 

added iD round-bottom 96--w ellpJates. Th:ism :ixture w aspre:incubated fur30 m :inutesat37 ° C. 50 µ L of5 X 10 

< 5 > efleciDrcelJsw ere ihen dicpenS?d :iniD each w elland :incubated fur4 h at37 ° C. Experim entsw ere 

perfunn ed using a 40: 1 efleciDrcell (PBM C) :trrgetcell (Ram oscelJ) ratio. The pJate was centrifuged at250 g fur 

10 m :inute~ and ihen ihe SJpematantw ascoTiected. The :lactic ac:id dehydrogenaS? activ:izy :in ihe SJpematantw as 

detenn :ined using a cyiDiDx:ic:izy testkit (Boehr:ingerM annhe:im, Ind:ianapo~ JN) and ihe m anufucturer s 

:instruction~ and ihe percentage of iDx:ic:izy was caJcuJated :from ihe average abs:nbance ofihe S:llll pJe. Specific 

]ys:israte = (average experim enialreJeaS?-average ~onianeousreJeaS?) / (average m ax:im um reEaS? -average 

~onianeousreJeaS?). Asa reSJ]t as mown :in F:ig. 4, ihe hum an:ized antibod:iesBA 03 and BD 03 ofihe preS?nt 

:inventi:m have h:igherA DCC activ:izy ihan cetux:im ab, and are h:igherihan E:rb:itux atO.l ug/m land 1 ug/m 1 (p< 

0.05, StudentsttesB, BB03 and BC 03 are s:im iliriD E:rbitux. 

Exam p]e 8 D endritic ce]}-T cellactivation ascay iD detenn :ine antibody :im m unogen:ic:izy :in v:itm 

Bbod obia:ined :from nonn al volunteers (n= 12) w as:inha:ed :iniD aheparin:ized syr:inge and m :ixed w :ifu H BSS 

(Life T echn ob g:ies) con ia:in :in g no C a2 < + > ;M g2 < + > :in ih e S:llll e vo lum e, p :laced :in a ]ym p ho cyte grad :ien t 

S?parating agent (Life T echnobg:ies) :layered and centrifuged at800g fur30 m :inutes. Peripheralbbod 

m ononuc:earcelJs coTiected on ihe :internee were w amed :in H EPES buflered raline and reSJ~ended :in asray 

m ed:ium RPM !1640 m ed:ium (Life Technobg:ies). The reSJltingperipheralbbod m ononucJearcelJsw ere 

continuous]y cultured fur2 hours :in 50 m lofa 1 :100 diliti:m ofbeia---m ercapiDeihanolS?rum -:free A JM V 

m ed:ium (G ilico) iD haivestm onocytes. 800 un:its/m lofG M --C SF (Endo gen) and 500 un:its/m lofll__,--4 

(Endo gen) were added; :incubatim was continued fur5 days. Then, 0.2 units/m lofTN Fa (Endo gen) and Il__,-

1 a (Endo gen) ata finalconceniration of50 un:its/m lw ere further added fur2 days. 0 n day 7, 50 m g/m lof 

M iiDm yc:in C was added fur 1 houriD stop ihe continued d:iflerentiation of dendritic ce~ and ihen ihe 

d:iflerentiated mature dendritic celJsw ere coTiected by centrifugation at600G. InocuJate around bottom 96--w ell 

culture pJate at2 x 10 < 4 > celJs/w ell (100 uD. N egative S?Jecti:m ofC D 4 < + > C eTiectK :it (B :btex) w asuS?d iD 

coThcthum an CD 4 < + > T celJs:in A JM V m ed:ium conia:in:ing 2% hum an S?rum . In a 96--w ell culture pJate 

conia:in:ing 100 µ lofdendritic celJs (1 X 10 < 4 > celJs/m D, 10 µ lofa5 m M testantibody (coni:rolgroup 

added w iih D M SO) was added, and ihen 100 µ lofC D 4 < + > was added iD each well T celJs (1 X 10 < 5 > 
celJs/m D. Thenum berofactivated T cellproliferati:m wasdetenn :ined usingiheaJam a:rbluereagent(furihe 

asraym eihod, re:feriD Inv:itmgen'saJam araBlueA scayk:itkit:instructi:ms). ThereSJltswereconverted iD T cell 

activatim :index (caJcuJated asT cellactivatim :index= T cellproliferati:m num berof antibody group /T cell 

proliferati:m num berofD M SO group, reference can be m ade iD StickJerM M etal A hum an dendritic ce]}­

baS?d m eihod iD :identify CD 4+ T---cellepiiDpes :in potentialprote:in aThrgens. 

Environ H ealfu Pencpect 2003 February; 111 (2) :251-254.). A sareSJ]t as mown :in FIG. 5, ihefuurhum an:ized 
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antibod:iesofthe preS?nt:invention have bw er:im m unogen:ic:izy ihan -the hum an and m ouS? ch:im er:ic antibod:ies 

e:rbitux, and BA 03 and BB03 are sign:ificantly bw er-than ihoS? of :ip:ituiD (p< 0.05)., StudentsttesB. 

Exam p]e 9 ill v:rtro antitum oractiv:izy ofBA 03 aga:instlung cancer, cobn cancer, pancreat:ic cancer and breast 

cancertum orcells 

The :in viilD anti-tum oractivizy ofBA 03 on lung cancer, cobn cancer, pancreat:ic cancerand breastcancertum or 

cellsw as :investigated fur ADC C activ:izy and grow-th :inh:ib:ition :in v:rtro. The ADC C activ:izy m earurem ent 

m eihod was-the S:llll e as:in Exam p]e 7. ill viilD grow -th :inh:ibiti:m w asdetenn :ined asfulliw s: 300--2000 ce]s/w ell 

of cl :ifferen ttum or cells w ere S?eded :in 96--w ellp Jates ( -the cell den sizy was detenn :in ed accord :ing iD -the 

characterist:icsofd:ifferenttum or cells), and BA 03 and IgG 1 were added iD -the com pEte m ed:ium ata final 

concenirati:m oflO µ g/m 1 A fter5-10 daysofculture of-the conilDlantibody (purchaS?d :from R& D systems), 

cell v:iab:ilizy w asm earured by add:ingA Jam ablue (-the as<ay m eihod :isdes::r:ibed :in -the illv:rtmgen aJam araB Jue 

A s<ay k:itk:it). R eJative cell~ec:ific activ:izy (% ADC C) and cell grow -th :inh:ib:iti:m rate were caJcuJated :in 

com paris:m w iih IgG 1. Each tum orcellline grow -th :inh:ibiti:m testw as repeated atEastiw :ice (-three replicate 

wells). A fteradd:ing -the antibody iD -the tum orce~ PE fluores::ent-JabeJed S?condary antibody (PE-Jab Jed anti-­

hum an IgG 1, Sou-them b:btechnobgy) was added, and -the expression EvelofEG FR w asdetenn :ined by FA CS. 

A sareru:11; as mown :in T abJe 4, -the hum an:ized antibody BA 03 of-the preS?nt:inventi:m sign:ificantly :inh:ib:ited -the 

grow -th ofvari:ms lung cancer, cobn cancer, pancreat:ic cancer and breastcancertum or cells (T abJe 4). 

T ab]e 4: ill viilD activ:izy ofBA 03 on d:ifferenttum or cells 

[:image] 

[:image] 

illh:ibiti:m rate:+ /---5-10%, + 10-20%, ++20--40% 

Exam p]e 10 A n:im alPha:nn acodynam :icsExper:im ent 

BaJb/c nude m :ice were :injcted rubcuianeous]y on day Ow :ith hum an s-<:in ba<alcellcarc:inom aA 431 cells (5 x 10 

< 6 > cells/0.1 m lperm ouS?). The s:ize of-the tum orw asm earured w :ith a caliper, and -the s:ize of-the tum orw as 

caJcuJated us:ingihefunn uJa (Jeng-th xw:idih < 2 > )/2. When ihetum ors:izeaveraged 100m m < 3 > (61-158m m 
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< 3 > ) , tum or-bearing m :ice were random ]y assigned iD 3 groupsaccord:ing iD tum or size. Each M on day and 

T hurs:lay :in each week w asadm :in:istered at5 m g;kg :in ihe perimnealcav:ity fur a iDialof5 doS?s. Saline (asa 

negative conilDD. The volum e ofihe tum or:is mown :in F:ig. 6. In ihe raline conirolgroup, ihe tum orrap:id]y 

:increaS?d iD > 1500 mm < 3 > :in ihreew eeks. The grow ih and conirolofihe m ouS? tum orafterihe hum an:ized 

antibody BA 03 and ihe e:rbitux treatm entofihe preS:mt:inventi:m were com pared. The group was s:ignificantly 

:inh:ib:ited (p < 0.001, StudentsttesB, butihe hum an:ized BA 03 antibody had betterantitum oractiv:ity ihan 

E:rb:itux (p < 0.05, StudentsttesB. 

A lfuough ~ecific em bod:im entsofihe :inventi:m have been des::r:ibed :in deiaU ihoS? s-<illed :in ihe artw ill 

understand. V ariousm odificatimsand alierati:msofihe deiailiare poss:ib:e :in ]:ightofihe teach:ingsofihe 

:inventi:m. The fulls::ope ofihe :inventi:m :is given by ihe appended cJa:im sand any equ:ivaJentsihereof 

< :im g cJass= "EM IR er :id= "215299146-:idfO0Ol" /> 

< :im g cJass= "EM IR er :id= "215299146-:idf0002" /> 

< :im g cJass= "EM IR er :id= "215299146-:idf0003" /> 

< :im g cJass= "EM IR er :id= "215299146-:idf0004" /> 

< :im g cJass= "EM IR er :id= "215299146-:idf0005" /> 

< :im g cJass= "EM IR er :id= "215299146-:idf0006" /> 

< :im g cJass= "EM IR er :id= "215299146-:idf0007" /> 

< :im g cJass= "EM IR er :id= "215299146-:idfO00S" /> 

< :im g cJass= "EM IR er :id= "215299146-:idf0009" /> 
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< :im g cJass= "EM IR er :id= "215299146-:idfOOl0" /> 

< :im g cJass= "EM IR er :id= "215299146-:idfO0ll" /> 

< :im g cJass= "EM IR er :id= "215299146-:idf0012" /> 

< :im g cJass= "EM IR er :id= "215299146-:idf0013" /> 
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Abstract 

Biodegradable polymeric micelles containing doxorubicin in the core region were prepared from a di-block copolymer 
composed of doxorubicin-conjugated poly(DL-lactic-co-glycolic acid) (PLGA) and polyethyleneglycol (PEG). The di-block 
copolymer of PLGA-PEG was first synthesized and the primary amino group of doxorubicin was then conjugated to the 
terminal hydroxyl group of PLGA, which had been pre-activated using p-nitrophenyl chloroformate. The resulting polymeric 
micelles in aqueous solution were characterized by measurement of size, drug loading, and critical micelle concentration. 
The micelles containing chemically-conjugated doxorubicin exhibited a more sustained release profile than PEG-PLGA 
micelles containing physically-entrapped doxorubicin. The cytotoxic activity of the micelles against HepG2 cells was greater 
than free doxorubicin, suggesting that the micelles containing conjugated doxorubicin were more effectively taken up 
cellularly, by an endocytosis mechanism rather than by passive diffusion. Confocal microscopic observation and flow 
cytometry analysis supported the enhanced cellular uptake of the micelles. © 2001 Elsevier Science B.V. All rights 
reserved. 

Keywords: Doxorubicin; Biodegradable; ~icelles; PLGA; Endocytosis 

1. Introduction 

Amphiphatic block copolymers self-assemble into 
polymeric micelles in aqueous solution, and poten­
tially can be used as parenteral drug delive1y systems 
[l-5]. Various polymeric micelles have been used for 
the solubilization of water insoluble drugs within the 
interior region of micelles. The size of polymeric 
micelles, approximately 50 nm, not only makes them 

*Corresponding author. Tel.: +82-42-869-2621; fax: +82-42-
869-2610. 

E-mail address: tgpark@mail.kaist.ac.kr (T.G. Park). 

ideal drug delivery carriers for escaping from renal 
exclusion and the reticulo-endothelial system, but 
also enhances their vascular permeability [2]. A few 
studies of polymeric micelles containing anti-cancer 
drugs have proposed the possibility of passively 
targeting solid tumors, compared to the extensive 
research on drug-polymer conjugates and liposomes 
[6,7]. For instance, di-block copolymers composed 
of poly(aspartic acid)-poly(ethyleneglycol) have 
been used to physically entrap or chemically conju­
gate doxorubicin within the polyanionic core of 
micelles, and have resulted in an effective suppres­
sion of tumor growth when injected in vivo. In­
travenously-injected micelles diffused through loose-

0168-3659/01/$ - see front matter © 2001 Elsevier Science RV. All rights reserved. 
PII: S0168-3659(00)00340-0 
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ly packed endothelial cell junctions of blood capil­
laries in the vicinity of tumor tissue and then 
accumulated in the solid tumor by 'enhanced per­
meation and retention' (EPR) effect [2]. Moreover, 
enhanced uptake of polymeric drugs within tumor 
cells was believed to occur by increased endocytotic 
transport and by circumventing the multi drug resist­
ance (MDR) effect [7 ,8]. 

Most polymeric micelles are composed of hydro­
phobic segments as the internal core and hydrophilic 
segments as a surrounding corona [9]. The hydro­
phobic core serves as a reservoir for hydrophobic 
drugs, whereas the hydrophilic shell affects their 
pharmacokinetic behavior. In particular, biodegra­
dable polymeric micelles have received much atten­
tion. Various aliphatic polyesters such as poly(L-lactic 
acid) (PLA), poly(DL-lactic-co-glycolic acid) 
(PLGA), and poly( E-caprolactone) (PCL) have been 
combined with a hydrophilic PEG segment to 
produce an A-B type di-block copolymer structure. 
For example, di-block copolymers of PLA-PEG and 
PCL-PEG have been synthesized by ring opening 
polymerization of L-lactide and E-caprolactone, re­
spectively, in the presence of methoxy-terminated 
PEG [10, 11]. These polymeric micelles, however, 
have a relatively low loading of moderately water­
soluble drugs due to a limited partitioning of more 
hydrophilic drugs into the hydrophobic polymer 
phase. This can be regarded as one of the major 
limitations of polymeric micelle systems. 

In this paper, we describe a doxorubicin delivery 
system using a di-block copolymer composed of 
doxorubicin conjugated PLGA and PEG. It was 
expected that a greater amount of doxorubicin could 
be loaded into the inner PLGA core of these 
polymeric micelles, relative to the physical entrap­
ment of free doxorubicin. A mixture of DL-lactide 
and glycolide, molar ratio of 50 / 50, was ring 
opening polymerized in the presence of mono­
methoxy PEG 2000. The terminal hydroxyl group of 
the PLGA chain end was utilized to conjugate 
doxorubicin after activation with p-nitrophenyl chlo­
roformate. The polymeric micelles were character­
ized and their cytotoxicity against HepG2 cells was 
investigated. Confocal microscopy and flow cytom­
etry studies were also carried out to elucidate the 
transport of these micelles within cells. 

2. Experimental methods 

2.1. Materials 

DL-lactide and glycolide, purchased from Purac 
(Gorinchem, The Netherlands), were re-crystallized 
from ethyl acetate before use. Monomethoxy poly­
(ethyleneglycol) (mPEG), Mw 2000, stannous oc­
toate, doxorubicin, p-nitrophenyl chloroformate, and 
3-( 4, 5-dimethylthiaol- 2-yl)-2, 5-diphenyltetrazolium 
bromide (MTT) were obtained from Sigma (St. 
Louis, MO). Human hepatoblastoma cell line 
(HepG2) was obtained from Korean Cell Line Bank 
(KCLB ). All other chemicals were of analytical 
grade. 

2.2. Preparation of doxorubicin conjugated 
PLGA-PEG block copolymer 

DL-lactide (14.4 g), glycolide (11.6 g), and mPEG 
(8 g) in a bottle-neck flask were heated to 140°C 
under nitrogen atmosphere for complete melting. The 
molar ratio of DL-lactide and glycolide was 1: 1. 
Then, 0.05% (w/w) stannous octoate was added, and 
the temperature of the reaction mixture was raised to 
180°C and maintained for 3 h. The polymerization 
was carried out under vacuum. The polymer was 
recovered by dissolution in methylene chloride fol­
lowed by precipitation in ice-cold diethyl ether [ 10]. 
The precipitate was filtered and dried under reduced 
pressure. To PLGA-PEG di-block copolymer (3 g) 
dissolved in methylene chloride (30 ml), dropwise 
p-nitrophenyl chlorofonnate (80 mg) and pyridine 
(63 mg) were added; (PLGA-PEG-p-nitrophenyl 
chloroformate-pyridine, stoichiometric molar ratio: 
1/2/4) at 0°C. After 3 h at room temperature under 
nitrogen, the activated PLGA-PEG di-block copoly­
mer was recovered by precipitation in ice-cold 
diethyl ether. The precipitate was filtered and dried 
under reduced pressure. The activated PLGA-PEG 
(0.25 g) in dimethylformamide (7.5 ml) was reacted 
with doxorubicin (10 mg) in the presence of tri­
ethylamine (6.75 mg) for 24 h at room temperature 
under nitrogen (stoichiometric molar ratio of acti­
vated PLGA-PEG-doxorubicin-triethylamine: 1 / 1 / 
4). The doxorubicin-PLGA-b-PEG (DOX-PLGA­
PEG) was purified as polymeric micelles by adding 
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the organic phase to deionized water, followed by 
dialyzing three times against deionized water for 4 h 
(Spectra/Par 7, MWCO 10 000). After the dialysis, 
DOX-PLGA-PEG was freeze dried and stored at 
- 20°C. The doxorubicin content was determined to 
be 36.5 mol% by measuring the UV absorbance of a 
DMSO solution at 480 nm. A calibration curve was 
constructed using different concentrations of free 
doxorubicin in DMSO. 

2.3. Preparation of doxorubicin loaded micelles 

DOX-PLGA-PEG (100 mg) in acetone ( 10 ml) 
was added to PBS buffer (100 ml, pH 7.4). Sponta­
neous formation of micelles was confirmed by the 
observation of a transparent reddish solution. For the 
preparation of PLGA-PEG micelles contammg 
physically entrapped doxorubicin, PLGA-PEG (97.8 
mg) and doxorubicin (2.2 mg) co-dissolved in 
acetone (10 ml) were added to PBS buffer (100 ml). 
The resulting micelles contained a large fraction of 
unentrapped doxorubicin, detected by reversed phase 
HPLC. The doxorubicin-loaded micelles were exten­
sively dialyzed to remove unentrapped doxorubicin 
before further use. 

2.4. Size distribution and doxorubicin loading 
amount and efficiency 

To confirm the formation of micelles, size dis­
tribution was measured using a laser light scattering 
technique (ZetaPlus, Brookhaven Instrument Corp., 
USA). The loading amount and loading efficiency 
were calculated based on the weight ratio of the 
loaded amount of doxorubicin to the amount of 
micelles, and the percent ratio of the amount of 
doxorubicin incorporated into the micelles to an 
initial amount used, respectively [12]. The doxorubi­
cin-loaded micelles were freeze-dried, dissolved in 
DMSO, and then used for the determination of 
doxorubicin in the micelles as desc1ibed above. 

2.5. Determination of critical micelle concentration 
(CMC) of DOX-PLGA-PEG 

The CMCs of the doxorubicin conjugated di-block 
copolymer and unconjugated di-block copolymer 

were determined using pyrene as an extrinsic probe 
[13]. Briefly, pyrene ( 4 µg) pre-dissolved in methyl­
ene chloride (10 ml), was added to a test tube and 
the solvent was evaporated. Deionized water (5 ml) 
was added to the test tube and different amounts of 
doxorubicin-conjugated and unconjugated di-block 
copolymers dissolved in acetone was added to the 
aqueous phase. The solution was incubated at room 
temperature with mild stirring for complete evapora­
tion of the organic solvent to induce the formation of 
micelles. The fluorescence intensity of the solution 
was measured at room temperature using a spec­
trofluorometer (Shimadzu RF5301PC, Japan). The 
concentration of pyrene was fixed at 0.2 µM and the 
final concentration of DOX-PLGA-PEG was varied 
from 10 to 1000 µM. Emission spectra were ob­
tained at 377, 383 and 392 nm, which were de­
termined from the scanning emission spectrum of 
each sample from 300 to 600 nm, fixing the excita­
tion wavelength at 339 nm. The CMC was de­
termined by taking a mid-point of the copolymer 
concentration at which the relative emission fluores­
cence intensity ratio measured at 383 nm to 377 nm 
was varied. Since the emission wavelength of doxo­
rnbicin appearing around 530 nm was far from those 
of pyrene, the CMC values could be determined 
without interference from the presence of the conju­
gated doxorubicin within the micelles. 

2.6. Drug release experiment 

Twenty mg of micelles in PBS buffer (20 ml) 
were sealed in a dialysis bag (Mw cutoff: 10 000, 
Spectra/par), and incubated in PBS buffer (30 ml) at 
37°C. The doxorubicin released into the incubation 
medium was collected at pre-determined time inter­
vals and stored frozen for quantitative analysis. The 
release amount was determined from the absorbance 
at 480 nm. 

2. 7. Determination of DOX-PLGA micelles 
transported into HepG2 cells 

HepG2 cells were used as a model cancer cell line 
for the examination of endocytosis. HepG2 cells, 
5X 103 cells/ml, were seeded onto a 100 mm culture 
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dish or cover glass pre-soaked in culture medium and 
after 24 h DOX-PLGA-PEG micelles or free doxo­
rubicin were added to the culture medium, both of 
which had the same doxorubicin concentration of 
170 µM. The loading amount of doxorubicin in 
DOX-PLGA-PEG micelles was taken into account 
to adjust the doxorubicin concentration. After 6 h, 
the cells on the cover glass were thoroughly washed 
three times with PBS and examined by a confocal 
microscopy (Carl Zeiss LSM5100, Germany) at an 
excitation wavelength of 488 nm. An emitting signal 
was detected at 515 nm. In order to quantify the 
amount of doxorubicin within the cell, the cells were 
harvested and analyzed by flow cytometry (Becton 
Dickinson FACSCalibur, USA), and the gate was 
arbitrary set for the detection of green fluorescence 
(150<FL1-H<400, 0<FSC<200, linear scale). The 
relative fluorescence intensity of HepG2 cells incu­
bated with DOX-PLGA-PEG micelles was calcu­
lated using those incubated with free doxorubicin as 
a control, 100%. The reason for using such a high 
concentration of doxorubicin in this experiment, 
although it was high enough for inducing cell death, 
was to clearly visualize the confocal microscopic 
image and to readily observe the F ACS results. The 
exposure time, 6 h, was sufficient to observe the 
endocytic behavior of the micelles within HepG2 
cells, but it was too short to kill the HepG2 cells. 
Cell death was observed by a trypan blue exclusion 
method. 

2.8. Cytotoxicity assay 

Cytotoxicities of doxorubicin-loaded micelles 
were determined against the human hepatoblastoma 
cell line (HepG2). Free doxorubicin and the doxoru­
bicin-loaded micelles were used for determining the 
inhibition of cell growth employing a tetrazolium 
dye (MTT) assay. HepG2 cells harvested in a 
logarithmic growth phase were seeded on 96 wells at 
a cell density of 5X 103 cells/ml. Growth medium 
DMEM was used and a humidified atmosphere (5% 
CO 2 ) was maintained. After 72 h incubation, the 
MTT assay was performed as a function of doxorubi­
cin concentrations and the percentage of cell viability 
was determined. 

D.L-lactide + glycolide + mPEG 

180° C 

~ 
stannous octoate 

Pyridine 
~ 

CH2Cl2 

Fig. 1. Synthetic route to DOX-PLGA-PEG conjugate. 

3. Results and discussion 

The synthesis of DOX-PLGA-PEG is shown in 
Fig. 1. A di-block copolymer of PLGA-PEG was 
first prepared by ring opening polymerization of 
DL-lactide and glycolide in the presence of mPEG 
(Mw 2000) [10]. The Mn of the copolymer and the 
molar ratio of DL-lactide to glycolide were deter­
mined by 1H-NMR to be 9600 and 50:50, respective­
ly. The Mn, Mw and polydispersity were determined 
by GPC to be 13 000, 23 000 and 1.7, respectively. 
GPC showed a single peak that was eluted earlier 
than those of PLGA and PEG, confirming the 
successful synthesis of the PLGA-PEG di-block 
copolymer and the absence of PLGA and PEG 
homopolymers. The Tg was determined by DSC to 
be 1.2°C. 

Doxorubicin was conjugated to PLGA via a 
carbamate linkage between the primary amine group 
in doxorubicin and the terminal hydroxyl group in 
PLGA, activating the latter with p-nitrophenyl chlo­
roformate. The conjugation of doxorubicin to 
PLGA-PEG was confirmed by the GPC elution 
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Fig. 2. Critical micelle concentration of DOX-PLGA-PEG and 
PLGA-PEG. 

profiles of the PLGA-PEG and DOX-PLGA-PEG, 
which were monitored by refractive index and 
fluorescence detectors, respectively. A single peak 
was eluted at the same retention time using both 
refractive index and fluorescence detectors, without 
free PEG and doxorubicin peaks. This indicated that 
DOX-PLGA-PEG was successfully purified by 
dialysis after the conjugation. However, it should be 
mentioned that the sample consisted of 36.5 mol% 
DOX-PLGA-PEG and 63.5 mol% PLGA-PEG. 

The CMC of DOX-PLGA-PEG was determined 
using pyrene as an extrinsic probe according to the 
previously published method [ 13]. As shown in Fig. 
2, the CMC of DOX-PLGA-PEG micelles was 
approximately 0.1 µg/ ml, similar to the CMC of 
doxorubicin unconjugated PLGA-PEG micelles. 
Thus, the conjugation of doxorubicin to PLGA-PEG 
did not affect the micelle-forming ability of PLGA­
PEG. This can be attributed to the relatively small 
molecular size of doxorubicin compared to the size 
of the hydrophobic PLGA chain segment in the 

Table 1 

block copolymer. This result also suggests that 
moderately hydrophobic doxorubicin, conjugated to 
the terminal end of PLGA chain, may be located in 
the hydrophobic core of the micelles without disturb­
ing the micellar structure . 

The physical characteristics of DOX-PLGA-PEG 
micelles, specifically the effective diameter, and the 
doxorubicin loading amount and efficiency, are 
compared in Table 1 with those of PLGA-PEG 
micelles that were physically loaded with free doxo­
rubicin. The sizes of DOX-PLGA-PEG and PLGA­
PEG micelles, as determined by a dynamic laser 
scattering method, were both about 60 nm in diam­
eter. This finding is consistent with the CMC result 
that doxorubicin conjugation to PLGA did not effect 
the micelle-forming capability. The slightly in­
creased diameter (61.5 nm) of DOX-PLGA-PEG, 
relative to the diameter (58.2 nm) of PLGA-PEG, 
may be attributed to doxorubicin conjugation. The 
loading amount and efficiency of free doxorubicin 
within polymeric PLGA-PEG micelles were 0.51 % 
(w/w) and 23.2%, respectively. On the other hand, 
those of the DOX-PLGA-PEG micelles were 2.18% 
(w /w) and 99.1 %, respectively. The enhanced load­
ing amount and efficiency for the micelles prepared 
from DOX-PLGA-PEG were clearly attributable to 
the fact that doxorubicin conjugated to PLGA-PEG 
was forcefully located within the core of hydro­
phobic PLGA chains. In the case of physical entrap­
ment, the moderately water-soluble doxorubicin can 
escape into the aqueous phase during the self-assem­
bling process. The partition behavior of doxorubicin 
between the water phase and the PLGA bulk phase 
will determine the loading amount and efficiency. 
The limitation of drug loading efficiency within 
polymeric micelles can be overcome by the conjuga­
tion approach. 

The release of doxorubicin from DOX-PLGA-

Effective diameters and loading efficiency of doxorubicin polymeric micelles 

Doxorubicin loading Effective diameter Theoretical loading Actual loading Loading efficiency 
(nm) (w/w, %) (w/w, %) (%) 

Physically entrapped 58.21 :+:6.21 2.20 0.51:+:0.07 23.18:+:3.18 
(PLGA-PEG) 
Conjugated 61.48:+:7.17 2.20 2.18:+:0.04 99.09:+: 1.81 
(DOX-PLGA-PEG) 

CSPC Exhibit 1003 
Page 447 of 459



68 H.S. Yoo, T.G. Park I Journal of Controlled Release 70 (2001) 63-70 

100 

~ 0 80 
a, 
rn 
«I 
a, 

1 60 

Cl) 

> ;: 
.!l! 

40 

:l 
E 
:l 20 
CJ 

0 2 4 6 

---- DOX conjugated micelles 
~ DOX encapsulated micelles 

10 12 14 

time (days) 
16 

Fig. 3. Release profiles of doxorubicin from polymeric micelles. 
DOX conjugated micelles were composed of DOX-PLGA-PEG 
and DOX encapsulated micelles were composed of PLGA-PEG 
having physically entrapped doxorubicin. 

PEG micelles and PLGA-PEG micelles containing 
physically entrapped doxorubicin is shown in Fig. 3. 
While the DOX-PLGA-PEG micelles showed sus­
tained release of up to 50% of the drug load over 2 
weeks, release from PLGA-PEG micelles containing 
non-conjugated doxorubicin lasted only for 3 days. 
The sustained release of DOX-PLGA-PEG micelles 
is attributed to the gradual hydrolysis of the conju­
gated PLGA backbone and subsequent controlled 
liberation of water-soluble DOX-PLGA oligomer 
conjugates in the incubation medium [14]. The 
sustained release of doxorubicin from the DOX­
PLGA-PEG micelles was similarly observed in 
formulations of PLGA microspheres and nanoparti­
cles that were prepared by the conjugation of various 
hydrophilic drugs to PLGA [12,15,16]. Since the 
carbamate linkage between doxorubicin and PLGA 
chain is hydrolyzed very slowly, the released doxo­
rubicin fraction contains a mixture of doxorubicin­
PLGA oligomer species. Consequently, the doxoru­
bicin released from the micelles may have slightly 
modified properties. This concern was discussed in 
the previous reports [15]. However, it was found that 
the released doxorubicin fraction from doxorubicin­
conjugated PLGA nanoparticles exhibited a compar­
able in vitro cyototoxic effect to free doxorubicin 
against HepG2 cells [15]. Thus, it was of interest to 
study whether the DOX-PLGA-PEG micelles had a 
comparable cytotoxic effect. 

100 
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80 0 DOX-PLGA-PEG MC 

:,e 
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t 
:c 
nl 40 ·s; 
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Fig. 4. In vitro cytotoxicities of doxorubicin polymeric micelles 
and free doxorubicin against HepG2 cells. 

The cytotoxicities of free doxorubicin and DOX­
PLGA-PEG micelles against HepG2 cells are com­
pared as shown in Fig. 4. In this experiment, freshly 
prepared DOX-PLGA-PEG micelles were directly 
used to test the in vitro cytotoxicity. For comparison, 
the doxorubicin concentration in DOX-PLGA-PEG 
was adjusted to be the same as that of free doxorubi­
cin. It can be seen that DOX-PLGA-PEG micelles 
are about 10-fold more cytotoxic than free doxorubi­
cin. This remarkable result can be explained by the 
enhanced uptake of doxorubicin conjugated PLGA­
PEG micelles relative to free doxorubicin. The 
uptake of DOX-PLGA-PEG micelles by HepG2 
cells was investigated qualitatively and quantitatively 
using a confocal microscopy and a flow cy1ometry, 
respectively. As shown in Fig. 5, HepG2 cells 
incubated with DOX-PLGA-PEG micelles emitted 
more intense fluorescence than those incubated with 
free doxorubicin. The enhanced uptake of DOX­
PLGA-PEG micelles can be attributed to their 
facilitated endocytotic transport, relative to passive 
diffusion of free doxorubicin through the cell mem­
brane. It is likely that the increased uptake of 
micelles occurred by a 'fluid-phase endocytotic 
mechanism' because there is no specific affinity 
between the outer PEG chains of the micelles and 
negatively charged plasma membrane of the cells. 
Additionally, the multi-drug resistance (MDR) effect 
might play a role in reducing the accumulation of 
free doxorubicin within cells: free doxorubicin mole­
cules transported within cells are likely to be pumped 
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Fig. 5. Confocal microscopy of HepG2 cells containing doxorubicin polymeric micelles. (A) HepG2 cells incubated with free doxorubicin 
and (B) HepG2 cells incubated with DOX-PLGA-PEG micelles. 

back out of the cytosol by the p-glycoprotein pump 
expressed in the membrane of cancerous cells. From 
this standpoint, cellular delivery of doxorubicin 
based on polymeric micelles is an attractive way to 
circumvent the MDR effect. In the previous study of 
PLGA nanoparticles formulated with PLGA conju­
gated doxorubicin, a similar enhanced uptake of 
doxorubicin by HepG2 cells was observed [12,16]. 

1r----,----------------. 

A 
I 

FSC 

While HepG2 cells incubated with free doxorubicin 
emitted fluorescence mainly at the nucleus, those 
with DOX-PLGA-PEG micelles showed some fluo­
rescence in the cytosol as well as intense fluores­
cence at the nucleus (Fig. 5). 

Flow cytomet:ry also confirmed the enhanced 
uptake of DOX-PLGA-PEG micelles. As shown in 
Fig. 6, HepG2 cells incubated with DOX-PLGA-

Ir----.. -.---==---,-------. 

B 

-FSC 
Fig. 6. Dot plots of flow cytometry analysis. (A) free doxorubicin and (B) DOX-PLGA-PEG micelles. Cell count was 5X 103

. 
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PEG micelles emitted higher fluorescent intensity 
than those with free doxorubicin. When the fluores­
cence intensities of the two samples within the 
arbitrary set gated region (150<FL1-H<400, 0< 
FSC<200) were compared, HepG2 cells incubated 
with DOX-PLGA-PEG micelles showed five times 
more fluorescence intensity than those with free 
doxorubicin in the selected region. Thus, it can be 
said that DOX-PLGA-PEG micelles are taken up 
by HepG2 cells to a much greater extent than free 
doxorubicin. 

4. Conclusions 

A higher loading of doxorubicin in polymeric 
micelles could be obtained by conjugation of doxoru­
bicin to a di-block copolymer of PLGA-PEG. There 
was no change in critical micelle concentrations of 
PLGA-PEG with and without conjugation to doxo­
rubicin. While DOX-PLGA-PEG micelles showed a 
sustained release profile over 2 weeks, PLGA-PEG 
micelles containing physically entrapped doxorubicin 
exhibited a burst release at the initial stage of 
incubation. DOX-PLGA-PEG micelles were more 
cytotoxic against HepG2 cells than free doxorubicin. 
This was ascribed to the greater uptake of DOX­
PLGA-PEG micelles by HepG2 cells, compared to 
free doxorubicin, resulting from enhanced endo­
cytosis of DOX-PLGA-PEG micelles. 
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(FILE 'HOME' ENTERED AT 14:53:22 ON 16 MAR 2019) 

FILE 'REGISTRY' ENTERED AT 14:53:50 ON 16 MAR 2019 
Ll 2 SEA ABB=ON NYDVH(.) {1-}VIWSGGNTDYNTPFTS(.) {1-}ALDYYDYEFAY/SQSP 

L2 
L3 

L4 
L5 
L6 

L7 

LB 

L9 

Ll0 

FILE 

FILE 

2 SEA ABB=ON RASQSIGTNIH(.) {1-}YASESIS(.) {1-}QQNNEWPTSF/SQSP 
2854 SEA ABB=ON ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVH 

TFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPA 
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE 
QYN/SQSP 
D Ll LC TOT 
D L2 LC TOT 

'CAPLUS' ENTERED 
3 SEA ABB=ON 
3 SEA ABB=ON 
3 SEA ABB=ON 

AT 15:00:34 ON 
Ll 
L2 
L4 AND L5 

D IBIB HITSEQ HITRN TOT 

'DGENE' ENTERED AT 15:04:09 ON 
RUN GETSEQ 

---------

16 MAR 2019 

16 MAR 2019 

17 SEA NYDVH(.) {1-}VIWSGGNTDYNTPFTS(.) {1-}ALDYYDYEFAY/SQSP 
RUN GETSEQ 

10 SEA RASQSIGTNIH(.) {1-}YASESIS(.) {1-}QQNNEWPTSF/SQSP 
D L7 TI PN SEQ TOT 
D LS TI PN SEQ TOT 

FILE 'USGENE' ENTERED AT 15:11:21 ON 16 MAR 2019 
RUN GETSEQ 

1 SEA NYDVH(.) {1-}VIWSGGNTDYNTPFTS(.) {1-}ALDYYDYEFAY/SQSP 
RUN GETSEQ 

1 SEA RASQSIGTNIH(.) {1-}YASESIS(.) {1-}QQNNEWPTSF/SQSP 
D L9 TI PN SEQN 
D Ll0 TI PN SEQN 

FILE 'MEDLINE, BIOSIS, CAPLUS, EMBASE, SCISEARCH' ENTERED AT 15:14:59 ON 
16 MAR 2019 

Lll 71658 SEA ABB=ON (HU, C?)/AU 

FILE 'STNGUIDE' ENTERED AT 15:16:54 ON 16 MAR 2019 
L12 0 SEA ABB=ON BA03 OR (BA-03) OR MABBA03 OR MOABBA03 OR BA-3 OR 

MOABBA-3 OR MABBA-3 OR BA03IGG 

FILE 'MEDLINE, BIOSIS, CAPLUS, EMBASE, SCISEARCH' ENTERED AT 15:22:23 ON 
16 MAR 2019 

L13 2978 SEA ABB=ON BA03 OR (BA-03) OR MABBA03 OR MOABBA03 OR BA-3 OR 
MOABBA-3 OR MABBA-3 OR BA03IGG 

L14 5 SEA ABB=ON Lll AND L13 
L15 4 DUP REM L14 (1 DUPLICATE REMOVED) 

D IBIB ABS TOT 
L16 529143 SEA ABB=ON EGFR OR EGFRl OR EGFR2 OR HERl OR HER2 OR (EGF(W) (R 

1 OR R2)) OR (HER(W) (1 OR 2)) OR ERBBl OR ERBB2 OR (ERBB(W) (1 
OR 2)) 

L17 320094 SEA ABB=ON EPIDERMAL(W) GROWTH(W) FACTOR(W) RECEPTOR# 
L18 629490 SEA ABB=ON L16 OR L17 
L19 46661 SEA ABB=ON L18(5A) (ANTIBOD? OR IMMUNOGLOBULIN# OR HYBRIDOMA# 

OR MONOCLONAL) 
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L20 0 SEA ABB=ON L13 AND L19 

FILE 'PCTFULL' ENTERED AT 15:30:16 ON 16 MAR 2019 
L21 956 SEA ABB=ON BA03 OR (BA-03) OR MABBA03 OR MOABBA03 OR BA-3 OR 

MOABBA-3 OR MABBA-3 OR BA03IGG 
L22 37427 SEA ABB=ON EGFR OR EGFRl OR EGFR2 OR HERl OR HER2 OR (EGF(W) (R 

1 OR R2)) OR (HER(W) (1 OR 2)) OR ERBBl OR ERBB2 OR (ERBB(W) (1 
OR 2)) 

L23 14064 SEA ABB=ON EPIDERMAL(W) GROWTH(W) FACTOR(W) RECEPTOR# 
L24 39497 SEA ABB=ON L22 OR L23 
L25 11983 SEA ABB=ON L24(5A) (ANTIBOD? OR IMMUNOGLOBULIN# OR HYBRIDOMA# 

OR MONOCLONAL) 
L26 4 SEA ABB=ON L25(S)L21 

D KWIC 4 
D KWIC 3 
D KWIC 2 
D KWIC 1 
D IBIB 1 
D L26 PN TI 2-4 

L27 1 SEA ABB=ON WO2016161286/PN 
L28 1 SEA ABB=ON WO2016161279/PN 
L29 1 SEA ABB=ON WO2016161269/PN 
L30 3 SEA ABB=ON (L27 OR L28 OR L29) 
L31 3 SEA ABB=ON L21 AND L30 

D KWIC 3 
D KWIC 2 
D KWIC 1 
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Challenges and Key Considerations of the Enhanced 
Permeability and Retention Effect for Nanomedicine Drug 
Delivery in Oncology 

Uma Prabhakar1
, Hiroshi Maeda2

, Rakesh K. Jain3
, Eva M. Sevick-Muraca5

, William Zamboni6, 
Omid C. Farokhzad4, Simon T Barry7, Alberto Gabizon8

, Piotr Gmdzinski1, and David C. Blakey7 

Enhanced permeability of the tumor vasculature allows macromolecules to enter thE, tumor interstitial 

space, whereas the suppressed lymphatic filtration allows them to stay there. This phenomenon, enhanced 

permeability and retention (EPR), has been the basis of nanotedrnology platforms to deliver drugs to tumors. 

However, progress in developing effective drugs using this approach has been hampered by heterogeneity of 

EPR effect in difforent tumors and limited experimental data from patients on effectiveness of this 

mechanism as related to enhanced drug accmnulation. This report summarizes the workshop discussions 

on key issues of the EPR effect and major gaps that need to be addressed to effectively advance nanopartide·· 

based drug delivery. Cancer Res; 73(8}; 2412--7. Ci.:)2013 AA.CR. 

The field of nanomedicine. despite being conceptualized as 
far back as the 1980s, is only now transitioning in a broad sense 
from academic research to drug development and commer­
cialization. In oncology, unique structural features of many 
solid tumors, including hypervasculature, defective vascular 
architecture, and impaired lymphatic drainage leading to the 
wel1-charac1:erin,d enhanced pemieability and retE,ntion (EPR; 
ref. 1) effect, are key factors in advancing this platform tech· 
nology. However, thE, EPR effoct has been measured mostly. if 
not exclusively. in implanted tumors with limited data on EPR 
in metastatic lesions. Dextran-coated iron oxide nanoparticles 
(25--50 nm) have been used clinically for several years (2) to 
rneasun, permeability and retention noninvasively by MRI (3). 
Furthermore, tumor response alone is no longer considered a 
good endpoint, at !east from tbe healtb authority point of 
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view. This is E,xernplifa,d by tbe recent U.S. Food and Drug 
Administration (FDA) withdrawal of bevacizumab (Avastin) 
for patients with metastatic breast GtnCE,r where impressive 
tumor responses were seen but bevacizumab showed no 
improvement in overaU survival. Thus, limitations and chal·· 
lenges both in understanding tumor structural features and 
correlating Hwm with tbe technology must be addressed and 
additional critical data need to be generated before nanotech­
nology-based drug delivery approaches can be folly realized in 
clinical use in patients with cancer. A one-day workshop was 
convened at the NIH on October 10, 2012, to specifically 
address key issues related to understanding of EPR effect and 
its use to achieve the maximum therapeutic effoct 1¥ith drugs 
using nanoparticle carriE,rs. 

This workshop was organized by the Alliance for Nanotech­
nology in Cancer and its recE,ntly fonm,d public-private part­
nership consortium, TONIC (Translation of Nanotechnology in 
Cancer). in response to SE,veral questions raised by industry 
members of TONJC. The main purpose of this meeting was to 
gain better understanding oftbe EPR characteristics impacting 
the use of nanoparticles in the clinic. Experimental evidence of 
EPR in animal models and humans, clinical relevance of EPR, 
gaps in knowledge. and ways to address these gaps were all 
discussed. 

ThE, workshop composed of 8 talks covering topics ranging 
from metbods to investigate EPR in preclinical and clinical 
studies including diagnostic imaging, to the ramifications of 
EPR for enhanced dmg upt..tke by different tumors and the 
predictability of preclinical and clinical outcorrws. The session 
opened witb an overview of tbe nanotechnology programs in 
cancer, funded by Hw Alliance for Nanotechnology in Cancer 
(NCI), arid was followed by an introduction to TONIC, a 
corporate partnership model of the public, private, and 
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academic sectors, to accelerate the translation and develop-· 
ment of nanotechnology solutions for the early detE,ci.ion, 
diagnosis, and treatment of cancer. This was foUowed by 
scientific presentations relating to the key questions identified 
at previous TONIC meetings. The discussions at the workshop 
focused on two key thE,mE,s, namdy, hetE,rngeneity of EPR in 
tumors and factors that influence EPR effect. 

EPR exists in tumors and can be exploited for selective 
delivery of drugs to tumor by nanotechnology. However, there 
is significant heterogeneity within and between tumor types. It 
was noted that difforent. tumor types have different pore 
dimensions in the vasculature and that the maximum pore 
size changes with the location for a given type of tumor (i.e., 
primary vs. metastases). In addition, there may be differences 
in vessel stmcture within a single tumor type. Thus, t.o under-· 
stand whether a tumor is likely to respond to a nanopartide­
based drug that relies on EPR for delivery, an image-guided 
patient self:ction or diagnostic approach can potentially prove 
usefoI to profile and select tumor types and patients vvith 
tumors conducive to such ddivery. Hirosbi Maeda (Sojo Uni­
versity, Kumamoto, Japan), who first proposed the EPR effect 
over 25 years ago (1), suggested a number of ways one can 
augment the EPR effect. These induded increasing the blood 
pressure during infusion of a nanomedicine or macromolec­
ular drug using angiotensin-Il (e.g., blood pressure increase 
from 100 ---+ 150 mmHg). Other methods involve vascular 
mediators such as nitroglycerin, ACE inhibitor, or PGEl ago­
nist (beraprost.) and these have been shown to be effoctive in in 
vivo tumor models resulting in better tumor delivery (2- to 3-
fold increase), linked to improved therapeutic effoct (4). 

The following factors inHuence the EPR effoct in tumors: (i) 
thE, natun, of both thE, vascular bed and surrounding stroma, 
the presence or absence of functional lymphatics and inter-­
stitial hydraulic conductivity impacting intE,rstitial pressure 
along ,Nith mechanical stresses generated by cancer and 
stromal cells impacting thE, extracdlular matrix; (ii) tumor 
size, type, and location (including primary tumor versus met-­
astatic lE,sions); (iii) extent of macrophage tumor infiltration 
and the activity of the mononuclear phagocytic system 
(MPS), which can vary between and within tumor types plus 
patient characteristics (e.g., a,6e, gender, tumor type, body 
composition, treatment). These factors lead to accumulation 
of nanopartides in both normal tissues and in different 
sections of the tumor, for example, in the periphery, viable 
tumor, and necrotic sections; and (iv) co-medications, which 
may impact, among other things, stroma and blood pressure 
(hypertension increases tumor blood flow). ln addition, sev­
eral vascular factors (Table l; ref. 4), such as nitric oxide 
generators (5) and bradykinin potentiators, that is, ACE 
inhibitors that lower blood pressure, are known to affect 
EPR and are relatively safo and irwxpensiw, to combine with a 
nanopartide drug (4). 

A fundamental limitation in evaluating EPR and thE, factors 
that affect EPR is poor understanding of which preclinic,1.l 
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tumor models recapitulate patients with solid tumors. The 
factors affE,cting ddivery of nanoparticfos to tumors in pre­
clinical models, such as tumor growth environment, vascula-­
ture, functional MPS, etc., appear to vary based on thE, cancer 
model [e.g., syngeneic flank xenograft, orthotopic xenograft, 
gem,t.ically engim,en,d mousE, model (GEMM)]. Thus, future 
studies will need to systemically evaluate these factors in 
predinical models and in patients with various solid tumors 
and determine whether the models represent all aspects of the 
EPR effoct. 

The observed heterogeneity in EPR may be a contributing 
factor to the limited impact of nano particle-based drugs with 
reductions in toxicity and gains in overall survival as compared 
with small--molecule anti--cancer agents. Table 2 summarizes 
objective data on the survival benefits from nanotherapeutics 
approved to date. Further understanding and predictability of 
EPR function in primary tumor and its metastatic sites through 
the use of imaging studies may ,1.id the development of future, 
effoctiw, nanodrugs. Correlation of EPR activity to clinical 
responses would likely provide direct clinical data to deter-­
mine whE,tJwr tumors with high EPR tumor activity will bf, 
more amenable to effective treatment using nanoparticle­
based thE,rapies (5). Jt was noted that Hw diversity of nano­
particle characteristics and API used is expected to impact the 
applicability of such correlations across different nanopart.icle 
platforms and products. 

The optimal patient. selection or diagnostic aid to measure 
the EPR activity within a patient needs to be farther defined. 
Ideally, this would involve a single imaging agent that is 
generalizable to all nanopartides. Given the heterogeneity of 
nanopartide--based systems----size, shape, charge characteris­
tics, etc.-a specific diagnostic agent might, however, be 
required to predict likely response to a particular nanopart.icle 
relying on EPR delivery. The use of contrast agents and MRI to 
measure the enhanced permeability (EP) component of the 
EPR dlect might be one generic method. Others might include 
a defined nanoparticle of a fixed size(-~ l 00 nm) labeled with an 
appropriate imaging agent-for example, Cu64 for positron 
emission tomography (PET) or fluorescent marker for near­
infrared Huorescence (NlRF). There is precE,dence for a range of 
labeled liposomes and iron oxide-loaded nanopartides for 
imaging, but there are very fow human clinical studies on 
nanopartide imaging that can effectively address the preva­
lence of EPR. ln one such study, the biodistribution and 
pharmacokinetics of llll1In-labeled PEGylated liposomes was 
evaluated in patients with locally advanced cancers. Positive 
tumor images were obtained in 15 of 17 studies, although levels 
of tumor liposome uptake varied between and within tumor 
types (6). 

Eva Sevick--Muraca (The University of Texas Health Science 
Center, Houston, TE,xas) discussed tbe use of NIRF to imagE, 
lymphatic flow and with fluorescent agents to detect cancers. 
This techniquE, is light based and the fluorescent dye has no 
half-life and can be repeatedly excited, making it more appro-­
priate for imaging of nanopartide accumulation over longer 
timeframes than radioactive imaging agents with short half­
lives (7). \rVhile NIRF is considered to be a combination product 
by the FDA and has a ma,'iimum tissue penetration of3 to 5 cm, 
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. . . 

1"~~b~~~ ·~ ~ F·rJctor~: affectn~1 the Ef>F~ ~::ffect ot 
rf~f~~tt:~nc{:s 4 ~:tnd '.:;) 

n-:ac:""otno:~::cuiar c~ru:;1s 

Mediators 

Bradykinin 

NO 

VPF!VEGF 
Prostaglandins 

Co!lagenase (MMP) 

Peroxynitrite 

Carbon monoxide (CO) 

Induced hypertension 

Inflammatory cells and H20 2 

TGF-~ inhibitor 

TNF-0! 

Anticancer agents 
Heat 

Responsible enzymes 
and mechanisms 

Ka!!ikrein/protease 

iNOS 

Involved in NO rieneration 
COX-i 

Activated from proMMPs by 
peroxynitrite, or proteases 

NO +02 
Heme oxygenase (HO)- ·1 

Using ang;otensin II 

Neutrophil/NADPH oxidase, etc. 

Vascular dilation 

such devin,s are not yet available in hospitals and may not have 
the right sensitivity at this time to detect the m,1xker agent. The 
ability to image lymphatic function in the tumor vicinity could 
also provide a means to assess interstitial pressure imbalances. 
Efforts are undenvay to include dual-labeling PET for presur­
gical imaging and then NIR guidance during snrgery (8). lt is 
anticipated that PET will remain a crucial tool for clinical 
imaging and that the optical imaging counterpart will add 
value rather than being a replacement. 

Ways to enhance the EPR effect in tumors were discnssed 
and included drugs that impacted the vasculature (4)--for 
example, VEGF-based antagonists lf:ading i.o vessel normali­
zation, agents causing hyvertension and increasing tumor 
blood flow, and agent.s that modnlate Hw t.umor mat.rix. Agents 
that generate nitric oxide !nitroglycerine or ISDN (isosorbide 
dinitrate)] were also shown to be effoctive in humans (4, 5). 
ACE inhibitor (e.g., enarnpril), wbich potentiates tbe action of 
bradykinin, is also effectiw, (·1). Further work is reqnired to 
validate the benefits of such agents in the context of exploiting 
the enhancement of EPR effect in the clinical setting (4, S). Jt 
was suggested that both optimization of the mmoparticle and 
optimization of the tumor rnicroenvironrnent were required 
for optimal delivery. Rakesh K. Jain (Harvard Medical School. 
Boston, Massachusetts); hypothesized that normalizing the 
vascwature, extracellular matrix, and lymphatics will lead to 
better delivery of drugs (9). However, normalized vasculature 
means that the average pore is smaller and this may require the 
use of smaller nanopmticles (-~20 nm particle size). Overall, the 
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Possible application to therapeutic modality 
and mechanism 

ACE inhibitors (e.g., enalapril); blocking of kinin 
degradation elevates local kinin level ---, more EPR. 

NO-releasing agents (e.g., nitroglycerin. ISDN. etc.) 
via denitrase and nitrite reductase to generate NO. 

Beraprost sodium: PGl2 agonist works via vascular 
dilatation and extravasation (5). 

PEG-hemine via induction of HO-i in tumor---> 
CO generation (15). 

Slow Lv. infusion ---> systemic hypertension, vascular 
extravasation selectively in tumor tissue. 

Inducing multiple inflammatory cytokines; NOS, 
COX, etc.: NO, PGs, etc. 

Inducing multiple inflammatory cytokines: NOS, 
COX, etc.: NO, PGs, etc. 

Gold nanoparticle or ferrite nanoparticle using 
electromagnetic. or laser, or microwave. 

biologic impact of the aboverneni.iom,d vascular effoctors on 
delivery of nanopmticles of varying composition, shape, and 
flexibility needs significant further work. 

The role of the lymphatics in tumor biology and rmnoparticle 
delivery was discussed. This highlighted the need to consider 
changes in physiologic status, both in the acnte and in long­
term functionality of lymphatics in patients with cancer influ-­
enced by inflammation, tumor burden, or treatment. This is an 
area of active research and imaging techniques are being 
developed that will allow this to be explored in more detail. 

Jn terms of animal tumor models to ev,1-1uate the EPR effoct, 
subcutaneous flank tnmor xenografts were thought i.o om,r 
limited value. The vasculature of such models often resembles 
thE, vascnlature fonnd in very high EPR t.umors, for example, 
renal tumors irrespective of tumor tyve, m1d thus probably 
giw,s a false impression about the benefit of nanopari.ide-based 
drugs relying on the EPR effect in most tumor settings. The 
workshop participants felt that better options are provided by 
metastatic, orthotopic, and GEMM-based models, although 
these need further characterization and validation. Primary 
tumor explm1ts may be another option to model delivery to 
tumor types with high stromal content. Further work is 
required to understand how to use the preclinical tumor 
models to investigate drugs relying on the EPR effoct for activity 
and to understm1d how they reflect the heterogeneity seen in 
clinical disease. The site of the tumor was also considered to be 
importm1t, and a more systematic assessment of vasculature 
architecture versus site of tumor was recommended. 
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Generic drug Trade name{s) Indication Benefit 

PEGylated liposomal 
doxorubicin 

Doxil and Caelyx HIV-related Kaposi's 
sarcoma 

No statistically significant change in 
overa!I survival (23 wks) vs. doxorubicin, 

bleomycin, and vincristine treatment 
(22.3 wks) for HIV--related Kaposi's sarcoma 

Metastatic ovarian cancer Statistically significant overall survival 
improvement (108 wks. P = 0.008) vs. 

Metastatic breast cancer 

Liposomal daunorubicin DaunoXornE: HIV-related Kaposi's 
sarcoma 

topotecan treatment (7i .1 wks) for 

platinum-sensitive patients with ovarian cancer 
No statistically significant overall survival 

change (84 wks) vs. conventional 
doxorubicin (88 wks) for patients with 
breast cancer receiving f;rst-line therapy 

No statistically significant overall survival 

change (52J wks) vs. doxorubicin, bleomycin, 
vincristine treatment (48.9 wks) 

Poly (styren-co-maleic acid)­

conjugated naocarzinostatin 
SMANCS Liver cancer, renal cancer Approved in 1993 in Japan. Far more effective 

when the EPR is enhanced by increasing the 
blood pressure in difficult-to-treat tumors, 

including metastatic liver cancer, cancers 
of pancreas, gall bladder, etc. 

Liver cancer: 5--year surviva! (CJ,br'' 

~Jletastasis 

Child A 

Child B 

1 seg.· 

>90% 
40% 

> 2 seg. 

>50% 

30% 

Five-year survival (%) based on the liver 
function (cirrhosis) by child eiassification 

and intrahepatic+ metastasis within one 
segment or more 

Albumin-bound paclitaxel Abraxane Metastatic breast cancer Statistically significant overall survival change 

(56..1 wks, P = 0.024) vs. polyethoxylated 
castor oil-based paclitaxel treatment (46.7 wks) 

for patients receiving second-line treatment 

NOTE: The polymeric platform methoxy PEG-poly(o,L-lactide) taxol with the trade name Genexol-Pl\/1 (Sanayang Co.) has been 
approved in Korea for the treatment of metastatic breast cancer. Adapted from the work of Jain and Stylianopoulos (16). 

", SMAf'JCS data in the table were provided by H. Maeda. 

Omid Farokhzad (Harvard Medical School) discussE,d t.he 
advantages of including a targeting agent on the nanopar-­
tide t.o enhance i.he retention component and/or enablf: 
delivery of drug directly into the tumor cell via internaliza­
tion of the nanoparticle. Tbe majority of tbe currently 
available clinical data on nanopartide oncology drugs relate 
to passively targeted liposomal drugs. Recently, several 
actively targeted nanoparticle products have also entered 
dinical development, including liposomes and polymeric 
particles containing payloads ranging from conventional cyto­
toxic drugs to genes expressing tumor suppressors (10). These 
pa1ticles are targeted to various tumor markers including 
the transforrin receptor J-JER-2 and prostate-specific mem­
brane ant.igE,n (PSMA) using either protein or small-molecule 
ligands. Recent data were presented for BIND-lH4 (ll), a 
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docetaxel-encapsulatE,d polymeric nanoparticfo targe1:E,d i.o 
PSMA, which is expressed on the smface of prostate cancer 
cells and nonprostai.e solid tumor neovasculatun,. In preclin­
ical studies, BIND-014 increased the concentration of docetaxel 
in PS MA-expressing solid tumor xenogrnfts by 5- to 10--fold. ln a 
phase I clinical trial in patients with advanced solid tumors, 
BIND--014 displayed signals of antitumor efficacy in patients 
with advanced and metastatic cancer at low doses and in 
tumors where conventional docetaxel has minimal acfr1~ty. 
vVith progress in polymeric nanopartide engineering, similar 
approaches are also being applied to existing and developmen­
tal anticancer drugs, including other cytotoxics and molecu­
larly targeted agents such as kinase inhibitors, and it will only 
be arnat1:E,roftirne before these advances will ultimately impact 
the treatment of cancer. 
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Willimn Zamboni (University of North Carolina, Chapel Hilt 
North Carolina) charac1:E,rized tbe pharmacologic properties of 
nano particles in vivo as part of preclinical and clinical studies. 
He stressed the importancE, of the MPS, tissuE, distribution, and 
potenti..tl tumor delivery on the cleara,'1ce of mmoparticles. 
ThE,n, is a bidirectional interaction betweE,n monocytes and 
liposomal agents and potentially other nanoparticle agents ( 12, 
13). Monocytes internalize liposornes, which then rdeases tbe 
drug from the liposome and leads to toxic effects to the 
rnonocytes. The t.issue distribution and tumor delivery of 
nanoparticles may involve MPS-mediated and non-MPS­
mediated mechanisms where uptake of nanoparticles by cir­
culating MPS cells compared with tumoral macrophages may 
result in different tumor drug exposure and responses. Dr. 
Zamboni has developed an ex vivo flow cytometry-based, high­
throughput screening platform (HTSP) system called Pheno­
GLO-HTSP to measure the clearance of nanoparticles by tbe 
MPS and bidirectional interaction between the MPS and 
nanoparticlE,s, conjugates, and antibody-dmg conjugates. 
Importantly. this method also predicts nanoparticle pharma­
cokinetics and pharmacodynamics in bumans wbere the MPS 
system seems to drive the clean.mce, efficacy, and toxicity of 
nanoparticlE, agents. PhenoGLO-[T can measure MPS function 
in a blood sample from patients as a method to individualize 
the dose of nanoparticle agents and/or as a biomarker 
for predicting pharmacokinetics and phannacodymmiics 
(response and toxicity) of nanoparticles. 

The workshop participants felt that as our understanding of 
nano particle delivery to tumors increases, the emerging nano­
formulations should be considered both as a general formu­
lation strategy in drug devdopment and as a selected strategy 
to improve delivery profiles of existing or failed drugs. 

During discussions at the conclusion of the symposium. 
participants recomim,nded the formation of a working 
group to establish translational and clinical procedures for 
integrated clinical trials involving nanotherapeutic con­
structs and accompanying imaging approaches. Such trans­
lational studies and clinical trials would enable further 
understanding and predictability ofEPR function in a tumor 
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and its primary or metastatic sites and may be critic..tl for the 
dE,velopment of future effectiw, nanodrugs and predictive of 
antitumor response (14). An additional recommendation 
from tbis workshop was to gE,m,rate a position paper 
highlighting key translational studies that should be con­
ducted and parameters that should be monitored in nano­
particle drug delivery clinical tri3Js to enable testing of 
various hypotheses for effectiw, nanoparticlE, delivery 
(tumor perfusion, vascular permeability, interstitial pene­
tration, retention, lymphatic fimction, MPS activity, blood 
pressure, fluid and solid stresses, others). In coming months, 
symposium participants will actively pursue these key 
recommendations and develop the necessary tools required 
to advance the scientific translation of the nanotechnology 
platform in the oncology therapeutic area. 
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