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PTO-1390 (06-13)

Approved for use through 6/30/2013. OMB 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 OMB control number.

TRANSMITTAL LETTER TO THE UNITED STATES  |{cPiToms
DESIGNATED/ELECTED OFFICE (DO/EO/US) U.S. Application No. (if known, see 37 CFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
International Application No. International Filing Date Priority Date Claimed
PCT/CN2016/073844 February 16, 2016 February 17, 2015

Title of Invention

Antibody-Drug Conjugate

First Named Inventor

Hu, Chaohong

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

1. 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. 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)).

3. An English language translation of the International Application (35 U.S.C. 371(c)(2))
is attached hereto.
|:| 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. |:| is attached.
b. 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. D 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)).
6. |:| English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

T o

7. |:| 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

8a. D Do not enter the amendment made in the international phase under PCT Article 19.
8b. |:| 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. An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

10. A preliminary amendment.

11. An Application Data Sheet under 37 CFR 1.76.

12. |:| A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b).
13. |:| A power of attorney and/or change of address letter.

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

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

16. [_] 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 THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No.
PCT/CN2016/073844 CCPIT-002
17. |:| Other items or information:
The following fees have been submitted. CALCULATIONS PTO USE ONLY
18. [v] Basic national fee (37 CFR 1.492(2)) ..........o..coooovesiorrrreieii . $280 $ 280
19. . Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary 720
examination report prepared by IPEA/US indicates all claims satisfy provisions of $
PCT Article 33(1)- (4) B RPTRURRPRTI |
All other situations . e .. $720
20. v | Search fee (37 CFR 1 492(b))
If the written opinion prepared by ISA/US or the international preliminary 480
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 pald on the |nternat|ona| appllcatlon to $
the USPTO as an International Searching Authority .. . ..$120
International Search Report prepared by an ISA otherthan the US and prowded to
the Office or prewously communicated to the US by thelB................... $480
All other situations . T T ...$600
TOTAL OF 18,19, and 20=| $
D 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 = /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 2 -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
Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %.
I:' Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %.
Applicant must attach form PTO/SB/15A or B or equivalent.
TOTAL NATIONAL FEE = | $ 860
Fee for recording the enclosed assighment (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. D A check in the amount of $ to cover the above fees is enclosed.

b. D Please charge my Deposit Account No. in the amount of § to cover the above fees.

c. The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account
No. 80-0815 as follows:

i. |:| any required fee.

ii. 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).
d. 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: Iffiling 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

D 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 AlA.

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

The address associated with Customer Number: _93726 OR D Correspondence address below
Name
Address
City State Zip Code
Country Telephone
Email

sanawre |/ James S. Keddie/ oate | August 14, 2017

e |[James S. Keddie tomeyaons 48920
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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.

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.

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.

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).

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.

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)).

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.

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.

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

STATEMENT OF ENGLISH
TRANSLATION ACCURACY
UNDER 37 CFR 1.52(d)(1)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Customer No. 93726

Attorney Docket No. CCPIT-002

Confirmation No. TBD

Filing Date HEREWITH

First Named Inventor | Hu, Chaohong

Examiner Name TBD

Group Art Unit TBD

Title “Antibody-Drug Conjugate”

Sir:

Pursuant to 37 CFR 1.52(d)(1), Applicant respectfully acknowledges that the English translation

as filed herewith is accurate.

Date:  August 14, 2017

BO7ZICEVIC, FIELD & FRANCIS, LLP

201 Redwood Shores Parkway, Suite 200

Redwood City, California 94065
Telephone: (650) 327-3400
Facsimile: (650) 327-3231

Respectfully submitted,

BO7ZICEVIC, FIELD & FRANCIS, LLP

By: _ /James S. Keddie/

James S. Keddie
Registration No. 48920
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Antibodvy-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 HERI1, c-ErbB1) 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 o 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,

1 CSPC Exhibit 1003
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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 IgG1, 1gG2
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 DF, et al. American Society of
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Page 8 of 459 C1ICT



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 Oncol. 2009; 27:2091-2096; Bardelli A, Siena S.
Molecular mechanisms of resistance to cetuximab and panitumumab in Colorectal, cancer., J,
Clin, Oncol. 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
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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 CDR1, 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 CDR1, CDR2 and
CDR3 having sequences as shown in SEQ ID NOs: 12 to 14 or mutants thereof.

In one embodiment of the invention, the CDR1, 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.
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In one embodiment of the invention, the CDR1, 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, FR1, 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, FR1, 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, FR1, 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, FR1, 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 IgG1, IgG2, IgG3 and
[gG4.

In one embodiment of the invention, constant region of the heavy chain of the
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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%, 971%, 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),
Formula [J

Wherein:

Ab represents the anti-epidermal growth factor receptor antibodys;

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 DMI1, Maytansine DM4), Calicheamicin,
duocarmycin MGBA, doxorubicin, ricin, diphtheria toxin and other toxins, 131, 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-maleimidomethyl)
-cyclohexane-1-carboxylate (SMCC), N-succinimidyl (4-iodo-acetyl) aminobenzoate (SIAB),
and 6-maleimidocaproyl-valine-citrulline-p-aminobenzyloxycarbonyl (MC-vc-PAB).

In one embodiment of the present invention, said linker is
6-maleimidocaproyl-valine-citrulline-p-aminobenzyloxycarbonyl (MC-vc-PAB).

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

structure is as follows:

o ho9
Y © 0 y 0 OJ\N N\E)J\N N 0
N\/\/\)J\ N\)J\ ! O/z\ ! O 0 NH
J N OJ/E N ? i OH

HN
o)'\NH2 o

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:

Ab-S 0 H @ OH
H
S SNeL *j;f " M”ﬁ@
N\/\/\)\Val-Cit—H o 0.0 o0
0

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

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

N

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

10 CSPC Exhibit 1003
Page 16 of 459 IEC150092PCT



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: u, 6, y, a or g, 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 (Vi) and a heavy chain constant region (Cg). The heavy
chain constant region consists of three domains (Cpl, Cu2 and Cy3). Each light chain
consists of a light chain variable region (V) and a light chain constant region (Cr). The
light chain constant region consists of one domain Cy. 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 Vg and V 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 Vi; and Vi consists of three CDRs and 4
FRs arranged in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4 from the
amino terminus to the carboxy terminus. The variable regions (Vg and V) 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., [gG (e.g., [gG1, [gG2, IgG3 or IgG4 subtype), IgA1, IgA2, IgD, IgE or IgM

antibodies.

In the present invention, the IgG heavy chain constant region comprises IgGl, 1gG2,
[gG3 or IgG4. In an embodiment of the invention, the [gG heavy chain constant region is an
IgG1 type.

In the present invention, the k light chain constant region comprises various allotypes,
such as Km1, Km1, 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 CDR1, CDR2 and CDR3 of heavy chain are SEQ ID NO: 5
to 7, respectively; the amino acid sequences of CDR1, CDR2 and CDR3 of light chain are SEQ
ID NO: 12 to 14, respectively.

In another aspect, the amino acid sequences contained in the CDRs 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 FR1, FR2, FR3 and FR4 are SEQ ID
NO: 8 to 11, respectively. The sequences of the light chain variable regions FR1, 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, PAPII 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

14 CSPC Exhibit 1003
Page 20 of 459 IEC150092PCT



include 212Bi, 1311, 131In, 90Y, and **Re.

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 (W(094/11026). 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 10635, 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:
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In the present invention, the structure of MMAF is:
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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),. 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 as p > 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 &; 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 US2005-0238649A1 (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
diisopropylamine, monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine,
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

17 CSPC Exhibit 1003
Page 23 of 459 IEC150092PCT



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, LoVo 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
ng/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 pg/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 EDTA;
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: G12C, G12R, G12§, GI12V, GI12D, G12A, G13V/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 B1) 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 BRAFV6(00E 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 BA0O3 monoclonal antibody,
A 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 BAO3 monoclonal antibody and A represents MYK-3
antibody-drug conjugate.

Fig.4 shows inhibition activity of MYK-3 on the growth of glioma cell U87-MG, where
O represents BAO3 monoclonal antibody and A 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 BAO03 monoclonal antibody, and A represents MYK-3
antibody-drug conjugate.

Fig.6 shows inhibition activity of MYK-3 on the growth of KRAS mutant colon cancer
cell LoVo, in which ¢ represents levofloxacin monoclonal antibody and A 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 BAO3 and BAO3+
equimolar veMMAE on the growth of colorectal cancer cell DiFi, wherein [] represents
monoclonal antibody component BAO3 of MYK-3, A represents monoclonal antibody
BAO3 plus veMMAE in an amount equivalent to MYK-3 drug-loading moles, 4
represents MYK-3.

Fig.10 shows inhibition activity of MYK-3 on the growth of KRAS mutant colon
cancer cell LoVo in nude mice.

Fig.11 shows  HIC-HPLC  analysis diagrams of BAO03-MCC-MMAE,
BA03-MC-MMAE and MYK-3.

Fig.12 shows comparison of in vitro cell activities of MYK-3 with BA0O3-MC-MMAE,
BAO3-MCC-MMAE, wherein [ represents BAO03-MC-MMAE, A represents
BA03-MCC-MMAE, and 4 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 BAO3 of the present invention was BAQO3 as described in the Chinese
invention patent application CN 103772504 A, 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:

22 CSPC Exhibit 1003
Page 28 0of 459 IEC150092PCT



QVQLQESGPGLVKPSETLSLTCTVSGFSLSNYDVHWVRQAPGKGLEWLGVIWSGG
NTDYNTPETSRLTISVDTSKNQFSLKLSSVTAADTAVYYCARALDYYDYEFAYWGQGT
LVTVSS (SEQ ID NO: 1).

wherein the underlined parts were CDR1 (SEQ ID NO: 5), CDR2 (SEQ ID NO: 6), CDR3
(SEQ ID NO: 7), respectively;

the non-underlined parts were FR1 (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:

EIVLTQSPDFQSVTPKEKVTITCRASQSIGTNIHWY QQKPDQSPKLLIKYASESISGIP
SRESGSGSGTDFTLTINSLEAEDAATYYCQONNEWPTSEGQGTKLEIK (SEQ ID NO: 2).

wherein the underlined parts were CDR1 (SEQ ID NO: 12), CDR2 (SEQ ID NO: 13),
CDR3 (SEQ ID NO: 14), respectively;

the non-underlined parts were FR1 (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
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYT
LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 3).

The sequence of constant region of light chain was:

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO: 4).

Example 1: Preparation of antibody-drug conjugate

10 mg of BAO3 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. 10ul 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:

Civoi= =

W3
LN

b: optical path length of cuvette (usually lcm).

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
ve-MMAE (purchased from Haoyuan Chemical Technology Co., Ltd., No. HY-15575)
(dissolved in DMSQ), 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 ve-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 SmL 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 BAO3 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 20pul of CCKS 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 BAO3, while EC50 decreased by about 10-fold (EC50 of BAO3 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 pg/ml, and EC50 of U87-MG was 5.3 pg/ml.

In addition, we also tested activities in KRAS mutant colon cancer cells LoVo (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 3.2pg/ml),

whereas BAO3 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 1XPBS. The cell suspension concentration was adjusted to
3x10"/ml. The tumor cells were inoculated subcutaneously on the right side of back of nude
mice with a 1ml syringe (4 gauge needle), 3x10°/0.1ml/mouse. When the tumor volume
reached 150-200 mm’, 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 1%, Sth, 9™ and 13% 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), BAO3 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-veMMAE 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 18" day, for the group of
MYK-3 at dose of 5Smg/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 BAO3 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 BA0O3 and BAO3 +

equimolar veMMAE on growth of colorectal cancer cell DiFi
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The inhibitory activities of MYK-3, monoclonal antibody BA0O3 and BAO3 + equimolar
veMMAE 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 BAQO3 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 BAO3 plus free veMMAE in an amount
equivalent to the loading mole number of MYK-3 and BAO3 alone. However, MYK-3 as an
ADC molecule that was formed by conjugating BAO3 with veMMAE showed an inhibitory
activity on growth of DiFi colorectal cancer cells much higher than those of monoclonal
antibody BAO3 itself and BAO3 plus free veMMAE 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 LoVo in nude mice

The inhibitory activity of MYK-3 on the growth of transplanted tumor of KRAS mutant
colon cancer cell LoVo in nude mice was determined according to the model construction
(tumor cells were inoculated at 2x10%/0.1ml/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 LoVo 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
BAO03-MC-MMAE, BA03-MCC-MMAE

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

MC-MMAE:
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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-veMMAE), BAO03-MC-MMAE and
BAQO3-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 BAO03-MC-MMAE, BAO03-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
BAO03-MC-MMAE, BAO3-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 BA0O3-MC-MMAE and BA0O3-MCC-MMAE were similar
to the activity of monoclonal antibody BAO3 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 CDR1, 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 CDR1, 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 FR1, 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 FR1, 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 [gM 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 IgG1, IgG2, IgG3 and 1gG4.

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),
Formula [J

wherein:

Ab represents the anti-epidermal growth factor receptor antibodys;

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 DM1, Maytansine DM4),
Calicheamicin, duocarmycin MGBA, doxorubicin, ricin, diphtheria toxin and other toxins, 1131,

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-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).

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:

Ab-S 0 H O OH
H
© o} @”o)]\r?ljir Nrry MN@
N\/\/\)J\V8|-Cit"u o 0.0 O\ 9]
o)

wherein, Ab represents the anti-epidermal growth factor receptor antibody, p is 1-8, e.g.

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

32 CSPC Exhibit 1003
Page 38 0f 459 IEC150092PCT

p



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.

2(). 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.

34 CSPC Exhibit 1003
Page 40 of 459 IEC150092PCT



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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AR

FERBRERGEHBRY, AATPARZEALERETEAAELEY
BB, FAEALTE LS ERLARBYERRGBEESY, AR BTREHD
BBk & B A&,

HFREA

2ELZEE-FELH (Epidermal Growth Factor Receptor, EGFR, 4.4k
% HER1, cErbBl) RRAAKBFRAGBEAGIZE, b 1186 4
REBBEIMA, 5FFH 170kD —FHBEEE S (Jorissen RN, Walker
F, Pouliot N, ¢t al.LEpidermal growth factor receptor: mechanisms of
activation and signaling.Exp Cell Res, 2003; 284 : 31-33). EGFR &F [
AR SA ErbB T4 (ErbB 1-4), BB ABSEWEE, EGFR
RENRETHS LESR, GEARPLE, ARERBTEARFTRE
BEZHREMELSCFURBE, AREZBBAILEAFEZRLLELET
Zhh, W EBE. FFENE. NE. TLE. THE. BRARECETREF
{Olavioye MA, Neve RM, Lane HA, et al. TheFerbB Signaling network :
receptor heterodimerzation in development and cancer.The EMBO J, 2600 ;
19 : 3159-3167). HHUAKET o PRAARBTFARKAETRARARAER
BFasiRdid, RERASRRLERKBTRAELEES, HETERA
BRABEOUBNELE, BHTESZETHIFEE, ARATET @Y
% Kfadrit, BB mBGEES. R 0F 2R, HFEHIFBERGAT
(Ciardiello ¥, Teortora G.A novel approach in the treatment of cancer:
targeting the epidermal growth facter receptor.Clin Cancer Res, 2001; 7 :
2958-2970). RAA KRBT RAENBPHLERARLENBMELK. &
AR RN GRS, BRAALERE T RARNG LA RITW X GMHE
BT R,

B Wi Log @A RARERE TRARGETHIE, —PIARR
S-FAR C225 Atk ( 4%, Erbitux &K Cetuximab, ImClone( 3LE Eli
Lilly) 28] ), H5RRERBFRGEHAHFHFFFL, THH EGF # TGFa
FRABRAEAKBTZAGES, HHAIBRLFTHRETAS, ARy
HBmEtER, BFAT, BV ERASERGEP LT EAAKE T
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A, 2004 FAE FDARARLCRSEF AR, 2006 FIEHE T HH
B, BWHESBAREATACHBELE, AR L, RbRHffi
RS FEF IR RE (ORR) 3 23%, SRAEZEFRFTHSHLA
MBI R BARGH RN 13%-30%. BHTREARRESTAE, RAZEERRX
BPE 3T%HRAELE T RAKRER,

F—AFEEERBT2HGEFTBASZMEBEI (Vectibix,
panitumumab, Amgen 28] ), RRAHLER ) IBELAHEHSALER
Bk, LRREGAF. BRERGEATARAE KB TX4 (EGFR),
2006 5 9 A4 FDA #ELF, HRER. LVARFLIERESAIE
W EATiET EGFR a8 B L A HE. 2006 F FDABER$H
BT HFTHEBRE EHREMCRO). RAHMAELEHRE 19662 BA ik,
5 1gG1 #tk, 1gG2 & CDC #EHAE ADCC FAHFEHAIRNK ; 5H
#h, 1gG2 BAFRABELHE L, ITHIAB AR LoARAMEBELRE
BERBRLZANLEA AR LN I LERE,. EBARLBTEELBHENSE
HhAEBEER (OR) A2 8%, FRBEAFPAREET 3644,

BHAEFNEABERETFTELSZRRPMABRLIFA X EGFR A6
KRAS 3748  (KRAS wild type ) 573, -3t KRAS B EEEH B E
KaliE, Bk, REEANBHLSERGHEF RN T HAILE IR EGFR
PRBEHRERT KRAS FARHEHAERA  (Allegra CJ, Jessup JM,
Somerield MR, Hamilton SR, Hammond EH, Hayes DF, et al. American
Soceitey of Clinical Oncology provisional clinical epinion: testing for KRAS
gene mutations in patients with metastatic colorectal carcinoma {o predict
response to anti-epidermal growth factor monocional antibody therapy. J.
Clin Oncol. 2009; 27:2091-2096; Bardelli A, Siena 5. Molecular mechanisms
of resistance to cetuximab and panitumumab in colorectal cancer. J Clin
Oncol. 2010; 28:1254-1261) .

Bb, ARBTEFEZLEUFERGARMREALKRE T 2446
FARE T, LA KRAS REAF TR AGEEY, Floihidanis
Bedy, RA#—FRJFFTH, BRKaMEA.

WTERBEGHNI A, BFRARAERERGRAE T HBERY

( antibody drug conjugate, ADC) BRAB W R W B EHIFAZ —,

FARB B BREY— B G

1. F—HaefkEG2R;
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2. BAtmiedidG - TREE;
3. BT EHSREIGEER, Lok,

PR BB A I Fe b § — B AL B B oh s JO B M R B LAY
FBoahe, BeERAMRSE: (1) RABHERGAA LRGSR LB IS
i Les e EFRER;, Q) RBEHEBY I IR RN EA R ERE
MFREREA G, (3) REEHEBSESRARR, BRET SR8
FHH; (4) LF miedeiis B4 5 L8 me.

FARBHEHRSGERANSEURE, R P REGHERBET R
BRAGECH AN BHAEGT I LR THRL, RAEFHEL,. Hld:

1) ik REZTHEASHE (internalize) , BEGEIIR
F, BRERT AR WAL TERIELGHEERFER, REZTLM
Y&t o484 (extracellular domain, ECD )} 8|k ¥ ;

2y BFMEHE: LSRN REANFFAEATEASE (SREHEAL
RIEH ) FRGFEA AT, LAl b G 60 R THRAEBAEAABE;

3y TS HBGEE: S TREEHYEBRERAETRS
5B, HAMRESAREM, UALRNG ADC B EEAGRET W os a0,

4y BFE&EHE: BEATEE (ceavable) R RTipEl &)
(non-cleavable), 4k Efik B &FE R M,

5y ADC &4FH: ADCPRENILSHATHRASE, ADC AhR
E e, ADC LAH 2884 FERANMLESEY, ADC FRBE B
878 ek My b

A E, ADC HHSMELTERXTFHERERFNE, Xedhh
AR R SR AT TR 6.

EHRAAE

AR PG EPAEL X FREAAERET S, 4EF2THALLEE
BFE4atfhmpdy, el B eathFFEhs, dbTAT
AEH.

AEPE—F AP RAABHERY., LSS LETETHE. BXe
MEFAEGENY, EE4Emp Nt ESRAEL KBTS
AR,

BAERPG—AERFTEP, RFPMAERGRRARE KRB T RERAL
FEEHFBHE, AFPESTER CDRI. CDR2. CDR3 45 &84 SEQ ID
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NO: 5~7HFHAFAFAEELTHE, B4TER CDR1. CDR2. CDR3 &
eSS SEQIDNG: 12~ 14 7050 AREHA,

BEAERH —AERFEF, B PENREALLERBAF ARG
4 E X CDRI. CDR2. CDR3 K4 % .44 SEQ ID NO: 12~ 14 Ff-F
HBAEFIHRFES SEQ ID NO: 12~ 14 i 78 F RSB —EAT 70%, #ldb
xF 75%. 80%. 85%. 90%. 91%. 92%. 93%. 94%. 95%. 96%.
97%. 98%. 99%& 5 F, Bl B F 34, 2ARIAEE. LA FH
REBHG/RF.

BERERG—AERFEF, RPHESREALEKETRAERAE
S E R CDRI. CDR2. CDR3 K43 849 SEQ ID NO: 5~7 FiF4)
AR A FE SEQ ID NO: 5~7 FFFa AN E—EXF 70%, kT
75%. 80%. 85%. 90%. 91%. 92%. 93%. 94%. 95%. 96%. 97%.
08%. 99%& 5], HldeBE 3 4. 2ARIARE. BERFRELS
&5 7.

EXRERH—AERFTEY, L PHENREEALERBFEHAREE
T FEX FRI. FR2. FR3. FR4 E4 5 .44 SEQ ID NO: 8§~ 11 Bf+F
N REREMR,

BEAERH—AKRFEP, APHBRURERA KRBT SEIELE
% E B FRI. FR2. FR3. FR4 E4 3 @44 SEQ ID NO: 8~ 11 Ff+F
HAEF, BEOSE LEEFGE—HBAT 70%,. Bk F 75%. 80%.
85%. 90%-. 91%. 92%. 93%. 94%. 95%. 96%. 97%. 98%. 99%
& 5.

EEERE—AERFTEF, B PHEAMSRALLE KRB F At
# ¥ X FRI. FR2Z. FR3. FR4 K45 #| €44 SEQ ID NO: 15~ 18 FfF
AR RARER,

EAERH—AEZHRFEP, EFHESNREELLE KRB FEAhHAR
&K FR1. FR2. FR3. FR4 E4# @44 SEQ ID NO: 15~ 18 FfF
57, AEOSE LEFFEGE—RAT 70%, BlXTF 75%. 80%.
85%. 90%. 91%. 92%. 93%. 94%. 95%. 96%. 97%. 98%. 99%
&5,

BEAREPE—ALHRFTEP, FFERARERBFSHREGERT
FEHAEF 4 SEQ ID NO: 1 FF+ .

EFREPH—AERFEF, FIRRALLEEBF ARG EET
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E K85 74 SEQ ID NO: 2 FrF.

EABEPH—AEHRFETF, B IPRASREELERBFLAREY
FTHEEIEHAREM (66, IgM. IgA. IgD, IgA BEER LREBER
HRE S,

EAERG—ATHAEPF, LFHE 1gG HF 1gG1. 1gG2. 1gG3
# [gG4.,

BEABRP—AKRFTEP, APHENRERZLEREBFSEARELE
TR RALMAEF G4 SEQID NO: 3 THAEF, A F 045 SEQ
IDNO: 3MFARHE—BAT 76%, Blde kT 75%. 80%. 85%. 90%.
91%. 92%. 93%. 94%. 95%. 96%. 97%. 98%. 99%EIHF].

BEEERG—AERAFTREY, RFAESRARALE LB T LERMEY
BEBREEAARME lambda BER . kappa BER . A LB EBEERMGEE
4.

EFERH AL FEF, B PMESHREARALERBEFTSARALR
HEETRAREBAF S SEQID NO: 4 578 AF, AEF 645 SEQ
IDNG: 4 FIFAFIGE—EEXT 70%, Blhok T 75%. 80%. 85%. 98%.
91%. 92%. 93%. 94%. 95%. 96%. 97%. 98%. 99%EK S5 7.

BEAEPYG—ALKRFEY, RPAESRAEASHEREY. XEFE
THEZHE., BEMNSHIAMARGENGHET NI HTHEH,

Ab-(L-D},

A1
&
Ab REAREZ LA KB T 24K,
L RAEHEL;
D REA@MBEMN;

p A 1-8, #ldo 2-6, Hldw 3-5,

EFRERAH—ANEHRFEF, EPHESSRENLGUTHY. &
F (Fleml. 8. 4. AFHPBEESBEERSFETRLFER) . #HH
Bl . mBEF. HEE. 8. HARAFE A WEMRK,

EEAEPH—AEHRFEF, LT miediik § Monomethyl
auristatin E ( MMAE ) . Monomethyl auristatin F (MMAF) . £8KF
% Mk HldeMavtansine DM1. Maytansine DM4 ). -F 4 & & (calicheamicin).
duocarmyecin MGBA. M E F(doxorubicin). A& F. 9B ETF &+,
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1131, O94-F %, PAENLAEF. BLEFhailimadg,
AAERG—AhFEF, BPrEd8®mIEERHMMAE.
EAEPEG—AEHFEFT, EFPHEGSEED TR G FRTnE

& .

BEEAEFH—AFHFTEP, APkt -5RBERET
BAEMC). LHEABREREFBRLEMP). SRE-AERE(val-cit)., HRB-X
#8858 (ala-phe). MR EFEBELA(PAB). N-ZIHBLE FE 4-Q-obo B AR
ABEGPP). N-AHBE L 4N-SRBERE TR EH-1-R B8
(SMCQC). N-BHBLE RE G- LA B A X THE(SIAB). # 6-LE 8
TRATEBE M- AR BT RBEIEAMC-ve-PAB).

BEAERG—ARREFTEP, R P EGELD 6 BRABRERETE
A - BB D BB REFRBEEMC-ve-PAB).

BEHFRERG—AERFEF, EFX I FHELS L-D H ve-MMAE,
E 8 Mde T X P75

o -
0 ’ N ?ﬁ\}
and o} TR I S of’L\;g' <N ¢
fll\/’\,/’\\/ﬂ\ T;}V/&\ E\ i i 2 ‘ 3 .
/ ;}i | H ﬁ o) S
C ' ‘OJ/“ i z
&

OF T NH,

BEARAG—AREERFTEY, XAFPMENRAEHHERY. L5
FLTELWHE. BENCHAMELGEMNS YT AT

HN

AB-8. {3 \r"\‘ N
g , B N q 4 O
{ \’r-'-'-'-ﬂef’g ¢ gl f\s’l N A iy ‘*“’ir’z\rﬁ‘;}‘vfm
i f‘si P N ey Aal-CH- N ‘\6"' ﬁy" Q (}\ C} é’\\‘—;}é; ‘§
&

EFAbAREARA KB FSEIRE, pHh1-8, Flde2-6, Hlhe3-5,

AERR_FBFREEYH (Fledhaddh), LeHFELAERE—
FaE-RGREHHEBRY . LEFLETHLGE. BHNeHIRL
SRR Sl , ik, ZEHE S —FHF LTHRE G HFEH K
.

BEAERAG—RRFTEY, HRESG ST EL LN TETMNE
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&945T 264, PREALST B4 Bl b FTE & (Adriamycin). IREBLEF P AR K
[ A B (TaxoD) He £ & 46 F (Taxotere)] . FIF 48 3 (Xeloda). & B4 K
(Gemzar), KB (Navelbine). #Z-EF5. FHFBIPHMN HTH. FE.
BriEdr). 5-FU AnErtag. 28 B (camptosar). RiVHl4s, 46, F44.
B E 5 iT. AFHEENovantrone). EAM . KEHE(Oncovim)y¥F, R TN
e,

RERLEFBEALERE —F BE—FHFEGEHEHY. 28 F LT
B2HE. BENCHIAMELGEMNSHEFSH ST R/I ST EATEE
B-F244 (EGFR) AN RRAHHPHRE.

BEAEPG—DERFEF, PR 5AHERETFE4 (EGFR)
AE AR D SEECFRAB XA GIE, FlioS5EGFREE XA GIE, i
HAKmE. S, RHEE. WE. WEE. THE. BRE. TR,
LB, BB, WrmE. F4E. BREGBRAE.

BEEERH A ERFEY, PR EIKRASEBAREGWHE, 4
oA KRASEE R T GEMHE. HHE. FESMIEE.

BEEEP—ANREFEY, EPAESHESBRAFEABE T 6ME,
Flirik B BRAFAB R ESNEHE. AHEFWHE.

FEPEFBBEERE —F GE—AARAEHERY. LHFLTH
FeGH . BHSHIEAEEGEN G S A SR BLEER. E8
R, WHIMRBEX. WHNBaREAG BT HAE,

BEAERP—AFHRFEY, AT RAGHBLAERE. LHE.
SHBE. A, PERE. THE. BHAE. £FHE. LBE. BB, 5
B, BR. MREMBEERE.

BEAER—AERFEF, EPHEANBAIKRASLEBEESNE, ¥
do A KRASEE R T NEME. HHE. MBI MRS,

BAEEP—AREFTEY, EPHRASHBABRAFAB R EGMNE,
Hldeik BBRAFERBE ELESNEHE. AREFINE.

FEPRFABGA/BET HEARE KRBT 24 (EGFR) AHXHAER
Mk, TEFRORELETHEEENRREEMG P/ EETHAREGLALAR
—F@E-FHAEEHRRY. LAHEFLTERSE. BHNEGHRTE
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e EHNEW.

BEEEP— P REFEF, EPEe B2 E % KB F24 (EGFR)
A AR Y BEGCGFRAAANITE, FloS5EGFRIEEAZMAGIFE, Ffli
i BmE. AR, TG, WA, PRAE. THE. BEBE. 2T 5.
FLERAE. BR. WHRE. V5. BRaREEE.

BEEAER—AEHRFEY, EPTREMBAKRASEE R EWNE, 4
B KRASEBE R EMNLEMHE. BHE. MEIMBEE.

BEXAER—AFRRFEF, RFAARGHFBIBRAFEBR EE 64,
Flieih GBRAFAE REGEHBE. LB RPMHE.

A EPRFRGEI BT AR, BREMNBRE. WHFBLEE. W
HIA Bk, AT RO TFHT NG EAETG /R ER
FHREHAEAF —F HE—FANALEHERY., EHEFLTHE2HE.
BN - i R e

BEEERG—NRAEFTEF, R PHAESGHBRAEEHE. LHE.
ST, M. PRE. THE. EMHE. TR, LA, BE. WA
BB, B, BARERRBELE.

BEAEPR—AREFEY, EPHRMNBAKRASEE R GMNE, 4
B KRASEERENENR. EWHE. HESMRE.

BEAER—AFRHFEY, HPHEGHFEIBRAFEAE R EGHE,
Flioik ABRAFABE R ENEHE. IHRHRE.

AEPEFBAEPE ~FEHE—RARAEHERD. LHFETH
ZhGi. BENeBAMEALESENSY, FATHRGFIASHTERAELEE
BT %4 (EGFR) X855,

BEAEREG— P REFES, A PrEe 5242 KB F24 (EGFR)
AENER S EECGFRABANITE, FlS5EGFREAZMANIFE, #Hl
mBBE. AWE. XHEE. HE. FERE. THE. BRE. ©FE.
SLERA . BB, WORA. FE. BMERAERBETA.

BEABP—AEHRFEF, AP EANBEAIKRASEE R TSNS, 4
WwHKRASEERENSLEBHAE,. AHE. NESMEE.

BEAER—AFRFTEF, EFAAEGHBABRAFAB R EGHE,
Flieit ABRAFEAE EEMEHAE. AHRPHE.
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AEPESBEAERE ~FGE—RARE G BB, EHFLETH
FWE. BEHeHAMALRNENGY, A THEHNFELEER. L4
BB EE . WHIARA K. WHATE e,

BEAERH—ANRRFEY, A PHEGIBEAEHE. LHE.
FEEE. WA, WEE. THE. BMRE. T, LBRE. BA. TR
R, BR. MRS RRRE.

BEAER—ALHRFEP, HFEMBAIRKRASEE REHNE, o)
A KRASEERENSEBE. AWHE. HBESBME.

BEEABEP—ARHRFEF, RPN ESHBABRAFEABE R E6ME,
Flheit EBRAFEAE R T EMHE. LHRRMWRE.

AEPHREAEERBFEHRARGHERY . EHF L TETHE.
B B-d BT B 6 E RS- AR R e RS AR R BT 6G I R e A
KEM, FHEMN EGFR P EFMEARG N EOR LR FTHE RO WE
AKHpHEN, BaBPindik;, 45008, F2EPSRELLEBT 24
LG BEYd., EEFETHRSME. EMGSR AL GEN S
KRASEAERESR BRAF ABE R EMHBLEFRIFNFH, BEREFR
EER PSR

VAT 3T A K A — R

EFERF, RAEFHFHYE, FHALTEAGHSZRERALEARLA
AGBRPFARAARIFEFTERGSINL., A, AXFPHABEGRAPEBAL
F. SFAEDE. SPFEEIEE. BABE. LEFHARERERT
BETEHABBEHBEN B EAGRXERTATR. AN, 37 5508
BRALY, TORUEBARBHE U EE.

EAERF, REFAEZBEFT ARG S RE (S5 EF—
fckm” (L) #id—5<F” (H)B) BRNLEERT ST, RiAthiEs
Tahuf)i@BE FETHHu. 5. v. e R ZF, REESHSGFET
WFAMLH IgM. IgD. IgG. IgAF IgE £ %, AP FHA, TER
Aelg g R@id ke 2R ESAHARABRMNIEEE, FHEELLAY I A
REEANAEERYS DR, £ FR8BFTHTERVFEEBE R (Cpi
B, THABERE 3IAEHBChl. C2 F Cyd)iR,. S8 HBHATE
BV ERRC MR, BEEBEE R — M8 C Ak, b
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BERXITAEEERBTOESBELAERAEF, OB EE B G560 & 0w
do, B AR FAMERANE S Clg 84, Ve Vi R TH e b 1L
HHEMGERFRGEZARZE(CDR), AR BEFFRRTHEATRE
(FR) 8§ B8, & VuH vV, SETFTHEA: FRI. CDRI. FR2. CDR2.
FR3. CDR3. FRAMBEXARER L A RFF G 34 CDR A4 A FR A
., SEH/BEMNATERVyfe VOSINHEARALELHE. REARE
2B IR H M R B 4838 8 Kabat Sequences of Proteins of Immunological
Interest (National Institutes of Health, Bethesda, Md. (1987 and 1991)),
Chothia & Lesk (1987) J. Mol. Biol. 196:901-917; Chothia A (1989)
Nature 342:878-883 #92 0. RiBERAREEMBLH FLEREG T &
B, B, REdE, 5K, Fafis. 2ARRARS ARRA. &
IR RE R B R, B, 126 (Flde, 1gG1, 12G2, 1gG3 &, IgG4
ERY, 1gAl, IgA2, IgD, IgkE & IgM 34k,

EXERF, ik IgC F/EER 6.3 1eG1.  1gG2. 1gG3 & IgG4.
BEEAERGERFTEF, R IeC EHABER S 1061 &,

EARERP, i BB R OHEEFRFRFY, o Kmnl. Kml2
&/ Km3,

X FRARGRER S 7

BEFERHERRFTREY, REREARKETFEZERGG TR TEXAER
AP E SEQIDNO:1, EAE VN LTI EY, RAXA KRB FEEIKe
2T R EEABA A SEQID NO:2.

F—FE, FAEPHEANAAGERTERYREBRAS S SEQ ID
NO:1 A7 AR E VA 70%, RERE L 75%, KA XV 80%, Kk
R 85%, BRERE Y 0%, BRFHRAEN 95%,

F—FF, REAPMESRAGBETERSGEALBRAFE SEQ ID
NO:2 8§54 A E VL 70%, AR 2V 75%, KL R EV 80%, 4Lk
Z 85%, BHRERZEV 0%, BRIFHAEV 95%.

BFEFHERFTEY, REAALERBFEARAAGEHPRBHETER
# CDR 8 R EABA A A AT

445 CDR1. CDR2 # CDR3 & EEBAA 475 SEQ ID NO: 5-7;
24545 CDRI. CDR2 ¥ CDR3 B ABA 745 SEQ ID NO: 12-14,

FH—Fd, WEAEKRBFZARANTHSG COR 2FH GRS T
(AL SEQ ID NO: 5-7 LHIA—NAENBABMY T ERHBRAS L,
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HiEHR, FE., FhiBi S8 8T8 3ARAR, E4ANE, &
. BBt B8 8 TRE IAMREE, RAGRMNE, RE. Fhois
KA BRI B AT 1 AR,

FH—F &, WEKEERE T RZAEFAEGEMSY CDR SHGREARAF
TEEAE SEQID NO: 12-14 LR HA—AREAREBRGEELE ., BHE Sk,
k&R, BE. B3t T2l AR50, a8 2, ®
., Hledi R AR AR 2 ARABR, ARG E, BE, B
kR RBEBTRT I NHRER.

EFERHERFTEP, REAXAZ KRBT RAA4GETAFRBETER
8 FRGBEBRF AR T

FHTER FRI. FR2. FR3., FRAMAE P 534 SEQ ID NO: 8-11,
BEYTERE FRI. FR2. FR3. FR4 M F 7 45314 SEQ ID NO: 15-18.

FH—FE, HREEERBATZARAYEEIABHETER FROBER
R SEQ ID NO: 8-11. SEQ ID NO: 15-18 L HI—4AK 2 48
EEBOHRE, Rk, kR, BE, Bhii iR LN 3
ARER, EAAGE, £, Bhdiin i rTB8d 240 8 58, &
Pty R, RE, Sh3sek A AT 1 AR,

FAEFAER COR EREREGAABELLEEE,. Bl g6 E
FARA ARG 44 EGFR 69887,

EFREPHERFTEY, REAAL KRBT EAAATHELRALRS
FIASEQIDNO3., EAZRYERFIEY, REALE KRBTSRI
e KRS 7 EZ SEQ ID NO:M4.,

H—FE, FEPTENTR AN EREEIRYEEBRAF S SEQ ID
NO3SAFAMMEELIET0%, AR EL 75%, B2 EV 80%., KB
£ 85%, BHHLEEY 0%, RIFHEED 95%, 42 96%. 97%. 98%.
999,

F—FE, FEXBAFEGAAHBREZEGELRAF S SEQ D
NO:4 AP AP E VL T0%, HEZEV 75%, RERE DV 80%, ik
A 85%, BHLEEY 0%, RFHEED 95%, 47 96%. 97%. 98%.
99%,,

AEPHRBGERTERATUEIAEGEBR By REE. A48
HEBAARRZSRAABREERE DNA 578 5%. 5, B5F
BB T RAENGERS T LT UAE ST RER.
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BEAERF, BTHEZEAE—E (BRE) AR ET 58489
k& B4 BLAST #= BLAST 2.0 3%, €M & 3B E Alischul F(1977)
Nuel. Acid. Res. 25: 3389-3402 & Altschul % (1998 ) J. Mol. Biol. 215:
403-410. R A Bl F R R FRIASRE, BLAST o BLAST 2.0 7L
BTARALRRNRAEBAF B —HE 58, #47 BLAST 898
A E I A BB ARAE L P BT RE.

BAERY, MESEEB8FFEFE )V 0% 8FFIR—RERER
APeES5AR A8 ANELR ¥ ERAY, Pl RRA RIS
(Pl R AR BLAST 447) o, BREHE ERAFEILER
EV 0% /AR —M., REE NS 75%. B0%. 85%. 86% . 87% . 88%.
89%. 90% . 91%. 92%. 93%. 94%. 95%. 96%. 97%. 98%. 99%
BHEGHUHAFIE AR E A

BEFERY, BTHABBEBRDGFECHESGBET AR, 9 RGFT
G S FRAEARE. SSET A B(RBBEHRBRERYE
(Pseudomonas aeruginosa)). EFFEE G (ricimAa 4. BEEHEE S @brinA
2. ¥ EHREFEE (modeccin)A 4. o-F & B & (sarcin). B (Aleutites fordii)
HX Y. &L A (dianthin) F &G . £ M % & (Phytolacaamericana) & & &
(PAPI. PAPII % PAP-S). ¥/ (Momordica charantia)3$|40. BRANEE
& (curcin). B8 FF G (crotin). J& L ¥ (sapaonaria officinalis)¥ %4 . G &
% 4 (gelonin). #ARE F (mitogellin). & FR s ¥ F (restrictocin). BEF
(phenomycin}. RIEE F (enomycin). FEXIEH F (trichothecenes), & L4
4o 1993 £ 10 A 28 B Aa-F & W0 93/21232,

B RAATEE TR TARARAGHEBEY . #-F 38 7Bi. V'L Pn.
Wy e R,

P ml R G BRGTERA ZH A REGREENEHE, #k
N-FE BT R 3-Co A R ABRESPDPE), BREEMRAT), BAR
BErERT _BERR - TE)., THEBAEPF B AT AL
By, BRI ATE). REKASHEE LR GT-BREFTBRE T 8.
BERAT AW (R T ERETHE)- 8. —RARBREE TR,
6-—F RELE). X EREARSHEEE 1, 5-2R-2, 4SRRI gk
B4, Blde, Tdo Vitetta F 4 (1987)Science, 238: 1098 FAT R $ & 654
ERESESAERE. B4 LW - AAEBFAIFEA_BZA=ZBET
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BMX-DITPARA THRAH BB TR EREABRGH FTHELSH
(W094/11026). BB B R AR — T BB FF &
FEF (iAo f) £ B F (calicheamicin)., £8 % £ $#(maviansinoid). $ 3
& 47T (dolastatin}.  auristatin. FRIEF (trichothecene). F= CC 1065 &

EHEEZRARFEP, RAHBHERY OS5 $ 358 4kiT(dolastatin}H, B
B E AT RS FIT AW auristatin(GE B ¥ #] No.5,635,483; 5,780,588)/%
BHFAFALE LB FEAIAA. Z2EE40TH auristatin LB FH-TFHM
T AFE. GIP KB, B fmls i FE MK (Worke F
(2001)Antimicrob.Agents and Chemother.45(12) : 3580-3584) L B F & &
(US5,663,149) # % A W & M (Peuit %  (1998)
Antimicrob.Agents Chemother.42: 2961-2965). % 384373, auristatin %
ST 2 BB NARSKRR CEBRRIETHREWO
§2/088172).

EAES T, EF MMAE G445

o o0 SN S OH
/oo 1 W T
AN o N ,«*N' o h ol 4 oy

«"’\
ol

H ] i
§ {:} f_i\\ % {:}\ {:} {}\\\ {.} \\:{;{’

- e

EAEHF, £F MMAF éf.}

‘~ - o
;i\«Nj\ - g ,jl\ \Z\ri N w
Ti/ f ’ OH K

s ~ O

BEXERE, hmeEN %%T%ﬁﬁmzé‘ BRI A M (Bl
MBS DNA A BREs, HBEaEBEEE,; DNA ).

f&-?&»&.ﬁﬁ rg? s %%ﬁ%{i@ading}é} p «ﬁ%s 2 W Abm{jf‘n)‘p é’é")‘;}%#
FHARAA-FHH S (it ) &, SHRFAHERTUAEANR
120 A H A (D), B 18 ADC BB —Z R BEQ-20 MBS
A ES. REBBAEEY ADC #l&FEAREG T35 HHE
TR AR ER S E, He . ELISA 38 . A HPLC, 1L
BEADC Ep FEHNRESH. EHERFALY, Fp W REHAHRR ADC
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MBHRCHBEFG ADC ¥ 58, shibdeiir Tl #4548 HPLC
HBRGFEREI.

A B HAAR-SAEBEAY, p TRSH A LALLM E SR, 4
do, EWELERZ FRBBRRE, A TERF —NMREAERABRARL,
HETRAEF —PRBAFRGEAEGABE, THER L, EX%%%
FEF, BREGBHEF, Flep>s THREIEREA-BHERBHRE.
T, F4, AKX misEigs,

ERBZRRFEF, AV ADCHEHRANE D 1849 8; 2234
6; #3385 #4345 435845 #H4, T2, T EE ADC
EBEFTTHEARBYGH B GRE L ETUS DTS, TS 284S,
AT US2005-0238649A1 (5 Bl A A 3 £,

EXEREFEF, ABRBEES TV TRBRXAGH DB MR ER
W RAETESP M BEBAL, A RS- Bk PRSI K BRAREE,
— BT E, AT HIREN A AR FPRABRATE, A THEH
Wik, FE L, RAPHREREFMABRMABAU —HNBASE. £X
EEFEP, TUESRSARLCTEARES TAZERMNE s FBH
OIDHRZBEZEABTCEPERFRAUF LR SR FHABAEL, A%
BEEFEY, PRBETESFHFUERERSEFEELE, HRRBN

ADC 89 B (FE /R LBy Tl R E F X84, Fafid: R4
Ay -k f M ARk E ARt T IR E RE, (IRSIBBCR & e
REE, GiDFREBABEHGHRFRIBFHERESMSF, (BT FHBA
PG RIEBRAFIHAT AR, EHFRARABANBEREENTE
HEL-BYWESNBRE I AERBAAE., FEERE, FHT-ANFE
EREHp-EL PRSI EBELEMNPE TR BRI E &L, B
i MR B — AR A BB W& TR ADC iR ed. T
vA B i FuAR S e st B A R UE ELISA AR R § ®é-Bit
EFEAREGTFHHEHE, RSP T HIEM, ADC ST TRAE LA HRER,
i HPLC R4 8, #loBiKRERAEN. AXLERFEY, T
HRRREMABRBES W T B BH 8 E R ADC,

BEAERY, RAHHEEHGHF L TERG R OBAIER. Rl
BRI g, Hliedl TR, 8. S8, BB, 8. TR,
LB . FAE. TESR., A8, L8, 248, 8. L.
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BEB., FRBTHEER. THR. HREFETR,

BEANRAREHERGEFZ ETES O R T TR L, Fld
( TR B EE( FlethdiFl). RLebi( Bl
S8y FATE § RASHF 1A BRBR T HAIEBAER, Frdf el de 42
etk LB, DUk, LB, CERAE, ROBE,. —UE
B, BB, “ROE. —YARKRALE., L&FEH. —E VB, N- F
Agkez. N- TRk, HEH. MA8A1, 2- T8,

EREAY, BACHATREBAGALAGRASHERY: L
AW BBRE LB TRABHBAGESARSH AN LAY, K
Lt X BREWE—FEABR, LR RANKSTF. EXEAF, Kb
B R ARG EIEH A

ARG A AL AR AL SRR RATE T EEGFRAEX G MN
7% Q3 FAEGFR 98P . “FRE B $lhe ) @B AR MR, X
RER), R PRGN R, M FHetE., §. 2R, D85,
K. B $4RFE, R P RRBITE; ARSI R Flde TR
BAe WA F AR BURFBRAR) S9AF, B F R R KB R 4
ook, B, BB, veB. B, v SR SIS A RAFSERE.

EAREBY, EGFRIEFZXZHWE EF LA @B AT HEGFRAR AP
th, EGFRMEFBAPFRG; EAEITUSASRE, PEREPMKIE,
FldeDIFiSCE EGFRG A A WA, LoVom A EGFRY E L o ik,
T HT-299 02 EGFRARE X sl dk  ( Wild, R., et al., Mol. Cancer Rher
2006:5(1), pi104-113, Cetuximab preclinical antitwmer activity (monotherapy
and combination based) is not predicted by relative total or activated
epidermal growth factor receptor tumor expression levels ) .

AR P FARBHBPEH TS Lot A T BN T BHBA,
Pk Aust B S B 4o 4 M EF (Adriamycin). FREBRER T MR E P E(Taxol)
#o % HALF (Taxotere)]. FiEiiE(Xeloda). & BT (Gemzar). KA
(Navelbine). 5. FHEBIWPFHM( HBTH. HE. FEH). 5-FU ok
8. i E B (camptosar). RIVAI4h. NE4a. F4h. HBEFHIT. REER
(Novantrone). #EB4d. KEFHMOncovin)F, R ETN185488-,

BEFRERF, “EHR RREBRTAET MRS b § AR GBERT
Bl, TARGTHH AL ARESZGERPHAT. BTHPLEHRALET
BhRABGEERIR. BRER. NBEARNETLEANEREFER,
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FHHL . BRERRLRGERE, RERBEBAARES. AABRIARETE.
BHBEEFEY, RAEAVHRAR RGBS A TRIRERRHBIELN
BE, BATBREEARIFBAEGER. R THAARGAAR S A EHNL
BREBTAZ LGB EARERAAALEGSERAELNE. T TRERLIT,
38 3t e iR 4R R HE R BT (TTP)Y e/ B R E R B B MR):R N -F R,
AAREZIRY, “SXEHFM. AR FEF, FHEHH
B, AL asE, BFRRT, HEAEF). BBEGEPE. XK. F
By, REEHW. PERAL, EXBERFET, HilIIA.
EXERY, “FHEHBELTSMNEFoo B LA R ERBLGEFTR
T HRRG T, REVGWE/5-F 8 9bFH B TR E AR E AR
A. S BARAERBHR/ S TFEASFIARERESRAFELR
A, HFAREFESZE BRI STHEFAERIBREBACTEEIHEE
ReyE, “BHEARE HBELTSHN TN LA ERNE T AR
. BFRIESA, STHEHTRERBENZTRELRSTHA TR
BAY, BRFEAFRELETEHAERE. EREWMER P, BHHGERH
HEMETR Y Balbd; 8 FaAs; HEr— A 03E, Riiidih)
EamRZEIARRETY; WHF—TREYASLE, RAF LB ES,;
—EREGTHANBER B —EBEANBBEERER XY — TR EFE
ST RBATHFRE ST, SR HRA ARG EET N TR
BB —FHEZHLEHNBETHB AR AEANHERETHEETA
FBEERY. FAEBERBHEE. ARG EREAREE. RAREED
BB A B TR ARG B 6. £TeiTk. 254 EAR LIRS
BARBHG A EM. RESEMGHE., 4EaE, —REREL—R IS
FRPRABWERGAEA TEE. REERFNRAERZERE, A TEF
Gy Rhe R F BT A 22 Ipg/keg £ 100mg/kg(Fldr 0.1mg/kg-20mg/keg)dtk
BBy, Pl A B8 —AR B AS T RERAETESHE, BB L
XAARE, RPN FNEERTARSY lpg/ke £ 100mgkg RE S, T
FEHEASERXTHGTENRE, BRERAL, SEFTRHELTEEZRARERE
ERB e, HABHERESGHTFHENHEETULEY 0.05mg/kg £4
10mg/kg. deit, T eAs; EH 68 —H K £ H 29 0.5myke. 2.0mg/kg. 4.0mg/kg
A 10mg/kg(REEETANIFESHEBRY . EFNETHRRAA, Fl
HRRFZ BB BEEETH 2 HEY 20, B4l 6 NG
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BBy, THRA RGBT, BE MRS NEEM T, &F
RS TR FTREALAFR R ERER . KM% 5 8 M8
B, VRS KAA N, ARt is T MRGE B FHFE K —HHE. “H
BOAAIB TR B R EIEATET, FERR LAY, “BE—F
KRB CEANGHEA CERNGERAAFERAFGAFTHA.

“HELTHEZHESEATAENR LB ZTHETGEAE. BEH
HAREH, ENEMRAGHNERRESEE T AN GBS EILSHBEALE
8. B, 2BEFTERTHAAL pH B ARER, 2B ETHZHAEGH
FaBEAM, BB, FEREALETNE, REAH, GERAK
28 B FETH 0MREIHFR, BaR, HhaFFEs. HES
BREREEG;, FAREESY, HRUEA SRR, A58, a8,
BB, RABE. HAMRSHMAR; BB, —RAes e, &
FEHRER., TEE, BE, SEIAN, B46H, Wi EDTA; B8, ¥
dod BB LA, REAFET, Hiodh AAEZTFEAGEEN, ddb
TWEEN™, B B (PEGY PLURONICS™,

AEFERY, KRAS KBS K-RASEBEEAHESE, XHRASE
BHERAERRZ—, B8 Kras &8, S EBSER. WHEH., £8. F#&
AR BT ABEH X, RFTLHEELEN KRASEAH 2 54 2-F6 12 5%
A 13 5 HAT.IFHETH O FTEST,APH T AHAREHRE: G12C,
GI2ZR. G12S. GI12V. G12D. GI2A. GI3V/DX 7# R T 53] 7 90%ul k.
BEERG—AFRFEF, FHEMNBAE EGFR 2 RZA4X4 KRAS £
BREGHE.

LEAEHYF, BRAF (v-raf murine sarcoma viral encogene homologB1 )
EEEMHREBEEE, A RAFEHEARARZ—. K& 8% 6§ ARNEAE L BRAF
RE, BRAFABEELEHL IS EEHA N BRAFVOE £E, HEE§
BF#H MEK/ERK E 5 ERFSEE, BN ERNEFREEEBEX
TH. ERAEPG—ARRFSEP,TEMNB SIS EGFRILAZIN A BRAF
EAEREGHE.

EAEZEBF, 20 HFHAABAEAETRATAAE. &L
Immunsology-A Synthesis (£ 2 3R, E.S. Golub # D.R. Gren, Eds., Sinauer
Associates, Sunderland, Mass. (1991)), H@ i3] A4 AR,
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W B BLEA

B 1 BRI E S B 3/ F R e # 6 HIC-HPLC B,

B2 PREFAEY SR GES aBERRE, EPofEk BAOS #
Ak, ARE MYK-3 HAEEHERY.

B3 MYK-3 sh& Bl HT-29 694 kdvslidH, E¥FofREk BAG3
B E A, ARE MYK-3 RAS45I188.

B 4 MYK-3 SRR B Mt UST-MG 84 L elign, E¥oih
BAD3 B EBEFA, ARE MYEK-3REHH B,

B 5 MYK-3 sFAF 5 an il AS49 oh & Rdpdlid sk, HF oA BAOS ¥4,
Bk, ARE MYK-3 FHikG By,

B 6 MYK-3 #F KRAS R XK B0 LoVe 4 KiIvHIER, ¥
REZ LRI EFMN,, ARE MYK-3 RGBS,

7 BFAFAALHIEBS ] B HT-29 &5 BHE ARG B,

B b SR AR BERR 2 R0T; S8 T Rak, EF P<0.05, ¢
AT P<0.01, =T P <0.001,

B8 $RAFRAHHEBY P E HT-29 &0 EBHBHRENEREY

B 9 MYK-3. 330 BAO3 # BAOI+F BRI veMMAE 25 5035 il
DiFi 94 K Ww4liEh, £+, ORE MYK-3 8523484 BAO3, AKER
F 5 BAGS M LEF T MYK-3 835 E R4 veMMAE, ® AR MYK-3,

BIOMYK3IMRETEKRASEE AL AL LoVe 9B BB L K7
HEH,

B 11 BAO3-MCC-MMAE. BA0O3-MC-MMAE # MYK-3 §§ HIC-HPLC
a4 B .

B 12 MYK-3 5 BAO3-MC-MMAE. BAG3-MCC-MMAE 69465 8u 07
M, HPf, O4E BAO-MC-MMAE, A& E BAO-MCC-MMAE, €
K FE MYK-3.

FAb LT X

TEFESERAN AL A LRFTRRAT I MIBE, 21 FHABRH
RARKEER, THEAFARATHALALY, mAERAGBRELELR
HEE. FAFATREVEAEAY, BREASGIAMARHFRNSGEMS
HAT. FFABMNBMERZAELE ST HH, JATUABILIFHREFEGTR
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P,

AZBHFGAA BAO3 P EEAFH PH CN 1037725044 P &Y
BAG3, H4l&F AL ZEFRPHFPEES 3, ERASHLSGFFIT:

FHRTERXAA N

QVOLOESGPGLVKPSETLSLTCTVSGFSLSNYDVHWVRQAPGKG
LEWLGVIWSGGNTDYNTPFTSRLTISVDTSKNQFSLKLSSVTAADTAV
YYCARALDYYDYEFAYWGQGTLVTVSS (SEQIDNG: 1) .

AP FRIZHESSH % CDR1 (SEQ ID NO: 5) . CDR2 ( SEQ ID NO:
6) . CDR3 (SEQIDNO: 7);

TR KIS 594 FR1 (SEQID NO: 8) . FR2 (SEQID NO: 9) .
FR3I (SEQIDNO: 106) . FR4 (SEQID NO: 11) .

BT ERAF N

EIVLTOSPDFQSVTPKEKVTITCRASOSIGTNIHWYQQKPDOSPKL
LIKYASESISGIPSRFSGSGSGTDFTLTINSLEAEDAATYYCQONNEWPT
SFGOGTELEIK (SEQIDNO: 2) .

HEFFRLEES S50 CDRI(SEQID NO: 12). CDR2 (SEQ ID NO:
13) . CDR3 (SEQID NO: 14) ;

A FRIZEHES>SH % FRI(SEQ ID NO: 15) . FR2(SEQ ID NO: 16) .
FR3 (SEQIDNQO: 17) . FR4 (SEQIDNG: 18) . .

FEHEE XA L.

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLQSSGLYSLASVVIVPSSSLGTQTYICNVNHKPSNTKVD
KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTEKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWOQOGNVFSCSVMHEALHNHYTQKSLSLSPGK ( SEQ
IDNG: 3).

BHBERAER A

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSFNRGEC (SEQ ID NO: 4) .
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FHAH] 1 RARBE BRI EFE

BO10 £ 565 BAO3 Fdk, 8 15SmL 8 30KD REEEINITES
Ak (25mM AEL4N, pHS.0, 25mM NaClL S mM EDTAYP, £ EHR =0k, &
A A 1mL, %48 2476 Eppendorf B.9% (AFF) b, 4T oMES
BE,HEZOET. GHRAFRA S SEREYG DTT, TEASR 2 b,
ARy, A 15ml & 30KD BEEEETRIEBEEFE  (50mM Tris,
pH7.2, 150mM NaCl, 5 mM EDTA) f, S EHR =K. BUORSERE, ¥4 A280
BEEGRE, FHE, tHEEGEE; B 10pl #56, ¥4 Ellman’s 7 35 A
R RS

FA TRl aXtHE f bR e B RRA

. BEIZw 13 .
{.tﬁ@;’: 22w

#IFIEE

b: pEmERKAE (GEF lem) .

ARE RN ERRESEEGERART T RS ERE.

MEREGFRA TN L1IETHEIRARLEREY ve-MMAE (B L&
HUALFE A RS, 5 HY-15575) (EF DMSO) . RIS TEA
B2 olad, FBRA. GRAEKRER PN 20 2T HEAZ ve-MMAE B
Y N-LBFRRBRRTEEAT, B3, BE 5454 48 15ml & 30KD 8
REEERI BB MAR (20mM AFRERM( Na-citrate ), 6.3% NaCl, 5%
#3EH (Trehalose) , 0.85% TWeen-80, pH6.0) ¢, £ F =k, BPHEH K
B WIEBE Y MYK-3; #&TF 4CHRE,

25 My /AR LA G R

W H ST FARE BB MYK-3 211 HIC-HPLC 4#7 ( Jun Ouyang,
Drug-To-Antibody{DAR) Ratio and Drug Distributionby Hydrophobic
Interaction Chromatography and Reverse Phase High Performance
Chromategraphy, Laurent Ducry{ed.), Antibody Drug Conjugates, Chapter
17, Methods in Molecular Biology, Vol 1045, p275-283 ) vA R & 2 My /34l e

(drug antibedy ratie, DAR) , LH 1, BRERHFSF ST EFAFHH

3/ DAR H 4.1,

F A 2 AR B BB MYK-3 RS i iE e mE
S RO VE MW ik
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1.1 A XEdamikhaid 34 Rep AR5, el EEiE, A SmL
DPBS Hsk—i&, HA 3mL REGEN/LmE, 43 ARKELTEER, v
MFw, FrLix, BAREKLEBTLEL, R 0.5l A safe it Uit
96 FLenpbiE S L EAT4EM. (DIFI s8Rl 10000 A 4al8/3L, HT-29 %
Bl 5000 4~ 88/30, AS49 S04 2000 4~2880/3L, US7-MG fitrd 3000
A-EmRE/3L,  LoVo A4 4000 A~%4mA0/3L) , 3B 24 1 EE, A RF
R 3 A AR BAO3 AR A GBS MYK-3, BB 72 08,
ZEH A 2001 CCKS B &M, A K 450-650nm F Bida i)
OD450-650, H#ATw e,

St mppE M R R,

VAT &-fmieih it & ¢ BA SR LS F R,

A EGFR S48 DiIFiwmi (AL EBREME) v&iEHE: MYK-3
W BAG A B RS Mk KIpSIEE, ECS BRT X4 104

{ BAO3 # EC50 & 51.9 ng/ml, MYK-3 § ECS0Z S.1ng/mi), B2
.

A EGFR Y EA B GE R GECFrBap PeEdE: MYK-348
HTFRARSM EGFR PEAZFREREG B @R (ALHESR
HT29. ABFE ML AS49. ABEZRBR RS SE it US7-MG) 27T
AEEmPAERWHEE (B3 B 4. 83585 ), XF HT-29 45 EC30
& 611 ng/ml, A549 & ECS505Z 28.3 pg/ml, UB7-MG #% EC56 & 5.3 pg/ml.

FH5h, BMERRKTE EGFR FHE LR KRAS REALHE K
LoVeoe (Dunn EF, Iida M, Myvers RA, Hintz KA, Campbell DA, Armstrong
EA, Li C and Wheeler DL. Dasatinib sensitizes KRAS mutant colorectal
tumors to cetruximab. Oncogene 2011; 30:561-37)F & E M, £ MYK-3
N KRAS BEAREIH B0 LoVo BEFTHR&SMHBA LIPS FH(E 6
Frae, EC50 & 3.2pug/ml), @ BAO3 F-3k4d A ab st dm ok L3 H #4)

LA 3 PEAABHEZE

o B AR R B R Rk

HT-29 ¢ 578 a2 EGFR AR HH BRAV R ES MBIk, B i
BAHEHEABEGEFELHEY FGFR BHEH £ 4B (Erbitux) & HT-29
bm RO A R IrHE .
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HT-29 s S HEE . KESHBE kBN EBaR, HEEET
IXPBS, HEmBEERNRESE 3x107/ml. A 1ml 2HE (4 5435 ) ERE
AWMFFRATEFIFE ML, 3x10%0.1mV/ R, HFEAFLE 150-200mm’
ERMAESESE, 84 8 R, RiESAANEEARP IR TY—,
SRR AERGEHES R RRSHWITBERGHEER BT 0%. A
Bpkesth, SwERe—kB (F 1.5 9, 13K), —&&H a4k,
TR BT, -8 HamasH 8 R AL

AR R R

SR HT-29 8BS EE S, £t 5 5, QB8 %8 (20 mM
FAEBEE, 0.3%B 4048, 5%EEE, 0.05%=LE 80, pHe) ., BA3 EHR
28 (Smg/kg) » MYK-34L {Img/kg) « MYK-3 £2 (Smg/kg) #F3E& 4 ADC
1 (Smg/kg) (AR IgG-veMMAE 1884k, H P 1sG MR EA o ik
# 1gG, EBBEHEEFES MYK3ME ) . MYK-3 286 B84 E
HREHRBALEEFER, EFTHRMARNBEREE (B 7). A8
18 R, MYK-3 & Smg/Kg 98B MNFH 58 FasminbirBt kivdifid
3] 54%, HEF BAI HEIFHFHARLIBE KR RAE 46%, Bk
4 ADC AR PR A R HI B D] 42%.

S EARE: MYK3LHS AT RartEa T4 (LA S,
B MYK-3 A8 RSk S Hieq.

B 4 MYK-3. 230 BAO3 Fo BAOI+F B RE veMMAE x4 A5 &
AL DiFi 85 & K HlE M

HBEBH 2 FEAERMT MYK-3. £33 BAO3 F= BAO+FERE
veMMAE *# £ 87 fafie DiFi 89 R HiEh, FRERLE 9, L+
EC50 {843 % 8.4 ng/mL, 65.8 ng/mL % 68.2 ng/mL.

MEBPT LA, 23 BAO3 A EGFR 52448 5mEmE DiFi P
BRT 2SO KWEFEN, FH BAGS R LBEFF MYK-3 8858 R4
#HE veMMAE 53549 BAO3 FMHILBEAHRIEESR,; K., BAZ 5
veMMAE 188 H 88 MYK-34% 4 ADC & F DiFi & A B R mes A kiw
HER AKX TLRABAG AL UE BAOI m LESFF MYK-3 #2358 408
FE veMMAE 887K, ECSORFT ALY 842,

EHF S MYK-3TRE P KRASE T BEWH B0 LoVe 898 HE AL
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¥ HpdlEs

BRI 3 HEEME (2l 2090 1my LB mR ) B F
AR MYEK-3 83 E P KRAS REARLEH B MM Lovo 658 HIE & v 4]
ok, KBERSH, IR FRE (20 mM AR, 0.3%RA,
5o EAE, 0.05%«kiR 80, pH6), FHLEEFM (3mgksg) . MYK-3
21 ( 0.3mg/kg. Img/kg. 3mg/kg ZAHF ) F=3E 24308 ADC 4 (3mg/kg ),
HPEsgb2E ADC RARZELSGEFRE T4 ADC 2B (non-binding
ADC control, anti-CD20 mAb-veMMAE) , BB BHE&EF kS5 MYK-3
AEFE., SSEERILE 10,

B TULE R MYK-3 £ 3mgKe #METEAIEN Lovo tmfa b4
ke redmel, FELMYK-3E 1 mgKeg LR-FHK EFH S Erbitux £ 3
mg/Kg P ETFLERGFM.

FHHF 6 MYEK-3 5 BAMI-MC-MMAE. BAO-MCC-MMAE 6545 4m
. AR
MO-MMAE #e MOCC-MMAE &) 2&#)-4o F BT 7

MC-MMAE:

O
/‘{ O §- H
G ! 2

MCC-MMAE:

MO-MMAE #= MCC-MMAE #%| &5 & AL 5448 1.
HA/FARF SRR 448 HIC-HPLC 9 F R B4/,
BAARR T, MFE MYK-3 B4 BADZ-veMMAE }, BAO3-MC-MMAE
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= BAO3-MCC-MMAE & 2530 /3 ki 4)39 35 3.9, £08 11.

EImRE N TR F A RER 2, AR, B—RH T4 DiFi
BAk, BAT 96 BT, BF 24 PEHEMARBREBEHEG
BAO3I-MC-MMAE, BA03-MCC-MMAE, MYK-3 EA##&, HEH 96
B, Ao CCK-8 REM B E, A AMUEERR 96 ARG OD 14,
A R E R R RS mies E, PG DIF ke v a R,
SR ILE 12, B+ BA-MCOC-MMAE. BAO3-MCC-MMAE # MYK-3
& EC50 48 4-% % 72.6 ng/mL, 71.6 ng/mL % 9.8 ng/mL.

WEPITIL, MYK-3 9@ a4 d Ry 25T BAO3-MC-MMAE
Ao BAOZ-MCC-MMAE # # M ; F £ L, BAG-MC-MMAE #
BAO3-MCC-MMAE 64038 2 3v 475 5 24 BA03 A5 698 BARH, X
WHEAR#ERPmEE ST, O FEHSBETLER ADC
ENE BEE R,

REFEVHES LIRS A CLEFIH T @HE, FHEBALARH
SHEMB. RECLEBLOFT A RS, TAXREFRAEHGUFEHR,
BERLTHEAZASGRPEEZA. FAEXAGLHETEH QAR ER
BREMTERHED.
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K___H

1. R HHERY . EHEFETERGE. BHSGWRATELNER
o4, ReS 5N M ERGRAELE KRBT RAEIME,

2. BHBR 1GRABEHEREY. EHFETERSHE. BHOGHE
PR M ed, B RAEE R B FEARAOREEPEMNS,
AP EHTEE CDRI. CDR2. CDR3 45 €44 SEQ ID NO: 5~7 B
FHAFRERTA, B8 TEKX CDR1. CDR2. CDR3 43 &4 4 SEQ
IDNO: 12~ 14 B 78N EREHR,

3. AR 28 FAESIERY. XHFETESMNE. EHLSHR
PRk e ad, RPN RAEZLE KRB FSARAEKERTER FRI.
FR2. FR3. FR4 K $ A &4 4 SEQ ID NO: 8~ 11 BfFHAEFRERE
4k,

4. WA BRI R GHEHERY . EHFETESHE. BHESHR
Bk e f ot EPANRAEARA KRR FLARARETER FRI.
FR2. FR3., FR4 E5 3 &4 SEQIDNO: 15~ 18 T8RS EET
.

5. RAERL 14— GRAEHH/RY . AHFETELHE. B
FewRAAELGENSGY, AVPHEASAEAEE KRB TZARGN TS
e Rik AR IsG. IgM. IgA. IgD. IgA BREA LAEEBEEZRHE

6. MAZR s BBy, AHFLrTE88E. BEXNGHA
Bk i e g a-dp, ¥ Pk 1gG ik f IgGl. IgG2. IgG3 ¥ IgG4,

7. BAERK S HIAGHERY,. R ETESNE. BN 44N
g eENeY, AR EZ A RETSARATHEZREGA
EBAEF 645 SEQ ID NO: 35764 R, AH 645 SEQID NO: 3
R S B —M KT 70%, #lde kT 75%. 80%. 85%. 90%. 95%.
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995, &5 5 F

8 BAZR 1I-THE—RGRAAEHHERY. AHEZLTERSGE. &
FeHRAEHENSH, A PHEANRAALERETRARANER
X EAARM lambda BE XK. kappa BER ., R L2 BEEGEEH,

9. MAERSHASLEHEEY. ABFLTELHE. BENESHA
R B e EN e, RAPARNRERERBFE4AAABHREERNGR
X BAF] €480 SEQ ID NO: 45845, 8F5 645 SEQ ID NO: 4
BraAAGE—RATF 70%, FlioXF 75%. 80%. 85%. 90%. 95%.
99 % &3 ) .

10, AFER 19 E—AHNRAHHBEY. ABEFLTHREOE,
BHSWRARERGENGY, RAFX]TATHER,

Ab-(L-D},
A 1
FF
Ab RERE R A KB T TR,
L AREHEK,
D 4% E AR

p A& 1-9, #lde 2-6, Flde 3-5,

i, BABEI-IME—FRGRAAEHERY. RESLLTHETHE. B
MR AEGENGY, R b mintk giuishidh. 5.
BAEMEAE. SBETF. RAET. B, kB EREHEHEK,

12. BABRNGAAEHERY. LBFLTEHESYE. XY

BT AEHENSY, HP ATyl d 7% § Monomethyl auristatin E

{ MMAE ) . Menomethyl auristatin F ( MMAF) . E£8 KT 4¥8 (F)
4e Maytansine DMI1 . Maytansine DM4 ) . -F 4 & & (calicheamicin) .
duccarmyecin MGBA. M E ¥ (doxorubicin). BB SET. 9 BREFTF &5,
1131, aAF£. FAEFRLET. S4E TRIARTEF, HELHMMAE.
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13. BOHER 1065 R G BN ERY. XBFETETSE. BHNeH
BFAELEREN S, RPAEGELSTHEGR I T .

14. BAER 3SRGBHEBY. EHFETHE8E. BN
RATREGENEGH, EFRadlts 6-BABRERARTHBRAMO).
LABZELRBREMP). SAB-AEAByvalcity, BRABR-EHEAH
(ala-phe). M BEFARBEE(PAB). N-FMABERE 4-C-ubog ER) BB
(SPP). N-BLHMBERE 4-(N-BRABRBRE TR ER-1-B B EESMCO).
N BER R (- LB R A E TR ESIAB). - LRABEALTEH
E-BRAEB-DEAR-AREFAREEMCve-PAB), HEN 6-LRABERLET
BeA -8 R BN BB - BEF BB EMC-ve-PAB).

15. BAEE -4 F—HARBEHEREY . HHF L THEEE.
BRI ELEGEMNGH, EH:

AD-S._ O w9 YT

2 e D NP o OH

e 1% OO "“zs"N“T TN *3?-.%..,2; JoR Iy
L ML o e A R g A 7 &0 Ty \g § ? )
D G L RO 5.0 L)

$o

EPAbHFEALLE KRB FEHRIREK, ph1-8, #Hlde2-6, #Hl403-5,

16. 4%, A2 HERAEE I I5E—F G HAHSHBES. A% L
TREHE., ENASBEELSEMNGY, FiE, £4FE VYV —FEH
FLETEZHEAE. FEAMIABREHN.

17. BAZRI1 15— RAE B Ry, LEF r-TREHE. B
HEBRRARENEHN OB ENET S /A ST 5AAL KRBT 24
(EGFR) X8G5 B8 P s A&,

18. BAIZBRI6 A%, R PAEe SR RE KB FZ4H (EGFR) #
£ AR Y B EGFRAB A ITE, FlleSEGFRITAAMAGIFE, ik
BB, BB, AHTRE. WHE. WRE. THE. BERE. £F 5.
FLBRSE. B, WAIMRE. B8, BREREREE.
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19. BAB LI ISR AHHISHY ., EBF T8 S8E. &
MeBBEFELEHENGHEHSWH N BLETER., EEMNBHRE. W
BB AE X, WFEHFE BRSSP EARE,

20, RABRI0H®R, EPMASMNBLALEEBE. EBR. &5
W&, WE. PHRE. THE. BRE. £FE. LS. BE. WARE.
W, BMRAEBERARE.

21. BABRISI 2069 H &, EFATEMAHBAKRASAE RE & HAE,
Flhe ARKRASAE ETGEHE. L%, HEIABRE.

22. BAERIBR208 A&, TR BABRAFEB R ESMNAE,
Hlamik ABRAFA B R T MM E. HEFWE.

23. FHA/RER 5K A LR TZH (EGFR) ALK EBGF 5%,
PRk sk 358 TH E S TR EFT W A/ R 7 R T AL 1154
—F GRS EERY. EEFETESHE. BAASHRTELHEN

a8,

24. BAVBRINFE, VAN EARARKBTE4% (EGFR) 4
£ ERABEGFRAMARMIFE, FllhbECrRIT A AMNIPE, ¥l
Beihs. HE. SHFE. BFE. WS, THE. BRE. 255,
LA, BE. WABRE. §A. BREABREA.

25. RN BRE LS. REMNBHARE. WHHBLEK. WHHES
BB Tk, AT ROELTHERN LI TG /BT AR EGOR
HMBRI-ISE-RGAAEHBRY . EHFLTELTHE. BASHAA
REEGENEH.

26. BABER5H Tk, EFEGBLaemE. ABE. LH
B, L. FER. THAE. BRE. 2T, LS. BB, WHImE.
H&. MBRERRBERKE.
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27. BAIER24B2680F i, FPAENAEIKRASER R ESMNE,
Blio HAKRASEBE R T a4 B, AHE. MESBEE,

28. BAEEL24B 268 F &k, L PAAEMGHBABRAFEE R E IS,
Blheik ABRAFEB R T NEBE. EBE NS,

29, BAEZRI-ISE-FHRAARGHERYS. LEFLTERHE. B
FemAmERESENGY, LA TREESEFSEALELEREFEH
(EGFR) #8885 5.

30. RABRR20NFASEHEBY. EHFLTESHE. BHSHHR
Bk BN e, RPN EEAAE KR T24 (EGFR) HEMER
HB5ECFRABAY A, Pl S5 ECFRIGEZAXGIRE, Pl AsHE.
B, FHEIBE. NE. FPERE. THE, BRE. £FTH. LBRE. ¥
. WHRRE. 5. BRERRRAAE.

3. BAERI-SE-HORAASESERY. £ LTSS, B
Mo EELGENSY, EATHINEBELETER. BEMNBEE.
wHEIMNELAE. FHESPNE.

32. BAESRINGREAESHEEY. LHFLTESSE. BH4H
R REGENSH, AFRGMHBLEEME. EHE. FHE.
M. PRE. THE. BRE. £FE. LBE. BB, W RE. §5.
BEAR I Ao AR R B

33. BAERIORZGRAEHERY. L2 LT THE. EXHe
YRR ENEN S, L PAEMNMNBAIKRASEEETEWNITE, Slih
KRASEERTWEWHE. LHE. HEIBRE.

34. A BRIORNG ARG HEREY. EHF ETESHE. BEXHe
BB RE LG ENEY, KV EGIFBAIBRAFTAR RS EAINAE, Hliiik
BBRAFEBERT S E. LB E.
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International application No.

INTERNATIONAL SEARCH REPORT
PCT/CN2016/073844

A. CLASSIFICATION OF SUBJECT MATTER

A61K 47/48 (2006.01) 1; A61K 45/00 (2006.01) i; AG61P 35/00 (2006.01) 1
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 A1 (ABBVIE INC.), 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 A1 (ABBVIE INC.), 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 IMT BIOTECHNOLOGY CO., LTD.), 07 May 2014 2-22 and 29-34
(07.05.2014), see claims 1-13, and embodiments 1-10

[1 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

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not 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

e o . L. . an inventive step when the document is taken alone
L document which may throw doubts on priority claim(s) or

S . o *Y” i v ; i inventi
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
document is combined with one or more other such

“(” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

citation or other special reason (as specified)

other means

“P” document published prior to the international filing date
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:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao HE, Rui
Haidian District, Beijing 100088, China ) R

Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 62411106

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)
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International application No.

INTERNATIONAL SEARCH REPORT
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 17(2)(a) for the following reasons:

1. X Claims Nos.: 23-28
because they relate to subject matter not required to be searched by this Authority, namely:
[11  PCT Rule 39.1(iv) - a surgical method or a treatment method for the disposal of a human body or animal body.

2. [0 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. [ 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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INTERNATIONAL SEARCH REPORT

X X International application No.
Information on patent family members

PCT/CN2016/073844
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

WO 2014152199 Al 25 September 2014 KR 20150132864 A 26 November 2015
AU 2014240012 Al 24 September 2015
IL 241004 DO 30 November 2015
SG 11201507432X A 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

CN 103772504 A 07 May 2014 None

Form PCT/ISA/210 (patent family annex) (July 2009)
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CPRSABS: CNKI: CNTXTRIf:Zi]: REAERKETZME, Fiif, ARENAY,. LAY, 92, NaRsE

DWPI; SIPOABS; EPTXT:; USTXT:; WOTXT; JPTXT: ELSEVIER:; CAFI4Zid: epidermal growth factor receptor,
EGFR, HER, antibody, cytotoxic drug, MMAE., antibody-drug—conjugate, ADC, valine, citrullineZf hEHZEHF|
A R B SL: Genbank; EMBL; STNFIRSZE1F%): SEQ ID NOs: 1-18
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EFie SIS, R, FEHEETR FHIC AR R
X WO 2014152199 Al (ABBVIE INC) 20144F 98 25H (2014 - 09 - 25) 1. 5-22F129-34
S AR, BURZER1I-50, WEIHE2 TS 1T £ 36T 58347, Al
Y WO 2014152199 Al (ABBVIE INC) 20144F 98 25H (2014 - 09 - 25) 2-22F129-34
ZWIHE, RRERLI-H0, HHPBESTE T RE6 3T, K1
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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
ig&fnﬁigsf(z 29313-1450 Title:  “Antibody-Drug Conjugate”

Sir:

Prior to the examination of the above-referenced application on the merits, please enter the

amendments below.
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Atty Dkt. No.: CCPIT-002

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 of International 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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Atty Dkt. No.: CCPIT-002

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 srowth factor

receptor _antibody covalently linked to a cytotoxic agentThe—antibody-drug—econjugate—the

elatm—t, 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 CDR1, 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 CDR1, 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 FR1, 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 FR1, 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-ene-of-elaimstto-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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Atty Dkt. No.: CCPIT-002

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 IgG1, 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%, ferexamplesor 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-ene-ofelaimst+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%, ferexamplesor 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-ene-of-elaimstto-9claim 2,
which has a structure as shown in Formula I,

Ab-(L-D),

Formula 1
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Atty Dkt. No.: CCPIT-002

wherein:
Ab represents the anti-epidermal growth factor receptor antibody;
L represents a linker;

D represents the cytotoxic agent;

p represents 1-9ferexample 2-6;-e-2-3-5.

11. (Currently Amended) The antibody-drug conjugate, the pharmaceutically acceptable salt
thereof, the solvate thereof or the solvate of the salt according to any-ere-ef-elatms—I—+te10claim
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—DMI—Maytansine—DBM4),
Calicheamicin, duocarmycin MGBA, doxorubicin, ricin, diphtheria toxin and other toxins, 1131,

interleukins, tumor necrosis factors, chemokines and nanoparticles;—etes—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 (PAB), 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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Atty Dkt. No.: CCPIT-002

15. (Currently Amended) The antibody-drug conjugate, the pharmaceutically acceptable salt
thereof, the solvate thereof or the solvate of the salt according to any-ere-of-<elatmst—+te—-t4claim
10, which is:

AL~S_

o) H O™ OH
H
N NP e ) I o_0 ' l
Vel Ci-N ~ 0. 0 A
o)

P

wherein, Ab represents the anti-epidermal growth factor receptor antibody, p is 1-8-e-2—2-65

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—<¢latms—1—+to—1S5claim 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-ene-of-clarmsi+te1Sclaim 2.

24. (Currently Amended) The method according to claim 23, wherein the disease associated

with epidermal growth factor receptor (EGFR) is atwmer-assectated-with-EGER—sueh-as a tumor
associated with overexpression of EGFRe-gselectedfrom—coloncancerrectal cancerheadand
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Atty Dkt. No.: CCPIT-002

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-ene-of-elatmst+to1Sclaim 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-e+26, wherein the tumor is a tumor

with KRAS gene mutation;fer-example—colon—cancer—colorectal cancerlung cancerorpanereatic
A KRAS on.

28. (Currently Amended) The method according to claim 24-e+26, wherein the tumor is a tumor

with BRAF gene mutation

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.
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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 1.821(c) and the computer readable form (CRF) required by
37 CFR 1.821(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 1.821(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 PatentIn 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.

Respectfully submitted,
BOZICEVIC, FIELD & FRANCIS LLP

Date: __August 14, 2017 By: /James S. Keddie/
James S. Keddie
Registration No. 48,920

Bozicevic, Field & Francis LLP

201 Redwood Shores Parkway, Suite 200
Redwood City, California 94065
Telephone: (650) 327-3400

Facsimile: (650) 327-3231
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Doc code: IDS PTO/SBI08a (03-15)

L . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. 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 OMB control number.

Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Hu, Chaohong
Art Unit

Examiner Name

Aftorney Docket Number CCPIT-002

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 WO 2014152199 WO 2014-09-25 ABBVIE INC
SHANGHAI JMT
2 CN 103772504 CN 2014-05-07 BIOTECHNOLOGY CO
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If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor | Hu, Chaohong

STATEMENT BY APPLICANT At Uni
nit

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number CCPIT-002

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

Ts

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|

English language translation is attached.
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Application Number

Filing Date

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Hu, Chaohong

. Art Unit
( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney 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

[ ] 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).
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drug loaded species of 6 or more by contacting the
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drug loaded species is obtained. The invention also
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the ADCs present have a drug loaded spcecics of 4
or less, wherein the ADC comprises an anti-EGFR

antibody and an auristatin.
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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,
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,
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
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 er al.
(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 er al. (2008) Bioconjugate Chem 19:358; Burke ef 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,
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 er al. (2004) Proc Amer Assoc Cancer Res 45:Abst 627),
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 drug conjugates
(ADC:s) having different drug loads, as well as compositions obtained using such methods.
The invention also provides compositions where higher drug load species of ADCs are
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
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
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
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
of the drug loaded species of 6 or more in the ADC mixture, and wherein the ADC mixture
comprises between 0 to 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 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. In yet another 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). Ina
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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 drug loaded species of 6 or more in the ADC mixture, and
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 comprising 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
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
undesired ADCs are 6 and 8 drug loaded species. In a further embodiment, the undesired
ADCs are an 8 drug 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
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 further embodiment, the hydrophobic resin weight is 6 to
12 times the weight of the drug loaded species of 6 or more in the ADC mixture and wherein
the ADC mixture comprises between 0 to 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 drug loaded species of 6 or more in
the ADC mixture, and wherein the auristatin is monomethylauristatin E (MMAE). In still

another embodiment, the hydrophobic resin weight is 5 to 10 times the weight of the drug
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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
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
less. In one embodiment, the method of the invention is used to obtain a composition
comprising 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
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
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.

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
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 orless. Ina
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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
drug loaded species of 4 to 1, 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
comprises ADCs having an average DAR of 4 or less. In another embodiment of the
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,
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
comprising an anti-Epidermal Growth Factor Receptor (EGFR) antibody. In one
embodiment of the invention, the anti-EGFR antibody comprises a light chain variable region
comprising a Complementarity Determining Region 1 (CDR1), 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 variable region comprising a CDR1,
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 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 NQG: 1.

In another embodiment of the invention, the anti-EGFR ADC comprises CDRs (i.e.,
light chain CDRI1, 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 CDR1, 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
(MMAF).

In one embodiment, the MMAE is conjugated to the antibody via a valine-citrulline
(ve) linker (ve-MMAE). In another embodiment, the MMATF is conjugated to the antibody
via a maleimidocaproyl linker (mc-MMAF).

In one embodiment, the composition of the invention is a pharmaceutical
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,
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
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
Figure 1 provides an overview of the processes described in the examples, including
reduction of Antibody 1, conjugation of Antibody 1 to veMMAE, 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.
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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DETAILED DESCRIPTION
1. Definitions

In order that the present invention may be more readily understood, certain terms are
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
drug(s) (also referred to herein as agent(s)) that may optionally be therapeutic or cytotoxic
agents. In a preferred 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 1 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
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.

The terms “anti-Epidermal Growth Factor antibody drug conjugate,” “anti-EGFR
antibody drug 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 1 conjugated to an auristatin, e.g., MMAE or MMAF. Amino
acid sequences corresponding to the light and heavy chains of Antibody 1 are provided in
SEQ ID NOs: 1-10.

The term “‘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),
monomethylauristatin E (MMAE), monomethylauristatin 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 term DAR may be used in reference to the number of drugs loaded onto an
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,
i.e.., ADCs with a DAR of 6 or more, including DAR6, DAR7, DARS, 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
DAR of 8 or more, including DARS, and DAR greater than 8 (i.e., drug loaded species of 8,
or greater than 8).

The term “ADC mixtare™, as used herein, refers to a composition containing a
heterogeneous DAR distribution of ADCs. In one embodiment, an ADC mixture contains
ADCs having a distribution of DARsof 1t0 8, e.g., 2, 4, 6, and § (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
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”
refers to a medium consisting of hydrophobic ligands used for purposes of purifying 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-Cg alkyl hydrophobic resin,
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
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
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,
(NH,4).S0O,), carbonates (NaHCQO;), citric acid (NaH(Cs;HsO(CQOO)3), Na,H(C;HsO(COO)3),
Nas;H(C;HsO(COO)»)), phosphoric acid (e.g., KH,PO4, KoHPO, , KsPOy), 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.

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 (Ig) molecule, generally
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 Ig 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
chain constant region is comprised of three domains, CH1, CH2 and CH3. Each light chain is
comprised 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 further 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 CDRs
and four FRs, arranged from amino-terminus to carboxy-terminus in the following order:
FR1, CDRI1, FR2, CDR2, FR3, CDR3, FR4. Immunoglobulin molecules can be of any type
(e.g., IgG, IgE, 1gM, IgD, IgA and IgY) and class (e.g., [gG1, IgG2, IgG 3, 1gG4, 1gA1 and
IgA2) or subclass.

The term "antigen-binding portion" of an antibody (or simply "antibody portion"), as
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 formats;
specifically binding to two or more different antigens. Examples of binding fragments
encompassed within the term "antigen-binding portion” of an antibody include (i) a Fab
fragment, a monovalent fragment consisting of the VL, VH, CL and CH1 domains; (ii) a

F(ab")> 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 CH1 domains; (iv) a
Fv fragment consisting of the VL. and VH domains of a single arm of an antibody, (v) a dAb
fragment (Ward et al., (1989) Nature 341:544-546, Winter et al., PCT publication WO
90/05144 A1 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
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 ef 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.
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.1., et al. (1994) Structure 2:1121-
1123). Such antibody binding portions are known in the art (Kontermann and Dubel eds.,

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,
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
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 CDRs
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
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 CDRs in each of the variable regions of
the heavy chain and the light chain, which are designated CDR1, CDR2 and CDR3, for each
of the variable regions. The term “CDR set” as used herein refers to a group of three CDRs

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
precise residue boundaries defining the three CDRs. These CDRs may be referred 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
CDRs adopt nearly identical peptide backbone conformations, despite having great diversity
at the level of amino acid sequence. These sub-portions were designated as L1, L2 and L3 or
H1, H2 and H3 where the "L" and the "H" designates the light chain and the heavy chains
regions, respectively. These regions may be referred to as Chothia CDRs, which have
boundaries that overlap with Kabat CDRs. Other boundaries defining CDRs overlapping with
the Kabat CDRs have been described by Padlan (FASEB J. 9:133-139 (1995)) and
MacCallum (J Mol Biol 262(5):732-45 (1996)). Still other CDR boundary definitions may
not strictly follow one of the above systems, but will nonetheless overlap with the Kabat
CDRs, although they may be shortened or lengthened in light of prediction or experimental
findings that particular residues or groups of residues or even entire CDRs do not
significantly impact antigen binding. The methods used herein may utilize CDRs defined
according to any of these systems, although preferred embodiments use Kabat or Chothia
defined CDRs.

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.

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
Ilymphoid malignancies. More particular examples of such cancers include glioblastoma, 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 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
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
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 “administering”™ 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
(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 intrasternal injection
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
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.

Various aspects of the invention are described in further detail in the following

subsections.
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I1. Methods for Purifving Antibodv Drug Conjugates and Compositions Thereof

The invention provides a method for purifying antibody drug conjugates (ADCs), and
provides an effective means for removing undesired species of ADC, e.g., drug loaded
species of 6 or more, from a mixture of ADCs. While the methods of the invention may be
used to separate any drug 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
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 (ve-MMAE).

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. In 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
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
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
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 purification method whereby a certain species of
molecule(s) binds to a surface 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,
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
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).
Notably, the purification methods described 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 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 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 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
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
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
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 slurry, e.g., by filtration or by allowing the sluiry to settle and removing
the supernatant. The resulting slurry can be subjected to one or more washing steps. In order
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
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
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
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
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
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
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
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
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
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
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
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
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
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 auristatin, wherein the amount of hydrophobic resin
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
conductivity may be used to further 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
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
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 Performance (Pharmacia LKB
Biotechnology, AB, Sweden); Octyl Sepharose™ High Performance (Pharmacia LKB
Biotechnology, AB, Sweden); Fractogel ™ EMD Propyl or Fractogel™ EMD Phenyl
columns (E. Merck, Germany); Macro-Prep™ Methyl or Macro-Prep™. t-Butyl Supports
(Bio-Rad, California); WP HI-Propyl (C3)™ (J. T. Baker, New Jersey); and Toyopearl™
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
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
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
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

CSPC Exhibit 1003

19 Page 126 of 459



10

15

20

25

WO 2014/152199 PCT/US2014/027062

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
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
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
having DARSs of less than 6). In another example, as described 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
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
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, K or NH4 sulfates effectively
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),S0O,>Na,S0O,>NaCI>NH,CI>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
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 0 to 1 N NaCl, or an equivalent ionic
strength thereof. In a separate embodiment, the separation method of the invention is carried
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
(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 monomethylauristatin F
(MMAF).

Additional purification or processing steps may be performed prior to or following the
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
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
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
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
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
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. In 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
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
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
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
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.

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
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
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
art, including, but not limited to UV/VIS spectroscopic analysis of the ADC and analytical
HIC and HPLC, e.g., HPLC-MS.

TII. Antibody Drug Conjugates

The compositions and methods described herein are based, at least in part, on
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 drug conjugate comprising an antibody or an antigen-binding portion
thereof, that recognizes an EGFR epitope which is found in tumorigenic, hyperproliferative
or abnormal cells, wherein the epitope is not detectable in normal or wild-type cells.
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
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., IgG1, 1gG2, 1gG3, I1gG4, IgA1l and IgA2) or
subclass of immunoglobulin molecule. For example, the anti-EGFR antibody used in the
anti-EGFR antibody drug conjugate of the invention may be Antibody 1. The sequences and
characteristics 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
the anti-EGFR antibody drug 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.

As described above, Antibody 1 is a humanized anti-EGFR antibody. The heavy
chain variable (VH) and constant (CH) regions of Antibody 1 are shown below as SEQ ID
NOS: 1 and 5, respectively. The VH region CDR1, 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 (SEQ ID NO: 1) (CDRs are underlined):

QVQLQESGPGLVKPSQTLSLTCTVSGYSISSDFAWNWIRQPPGKGLEWMGYISYSGNTR
CDR1 (SEQIDNO:2)  CDR2 (SEQ ID NO: 3)
YQPSLKSRITISRDTSKNQFFLKLNSVTAADTATY YCVTAGRGFPYWGQGTLVTVSS
CDR3 (SEQ ID NO: 4)

Heavy Chain Constant Region amino acid sequence (SEQ ID NO: 5):

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
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 CDR1, CDR2, and CDR3
(SEQ ID NOS: 7, 8, and 9, respectively) are indicated by underlining.

Light Chain Variable Region amino acid sequence (SEQ ID NQ: 6) (CDRs are underlined)::

DIQMTQSPSSMSVSVGDRVTITCHSSQDINSNIGWLQQKPGKSFKGLIYHGTNLDDGVPS
CDR1 (SEQ ID NO: 7) CDR2 (SEQ ID NO: 8)
RFESGSGSGTDYTLTISSLQPEDFATYYCYQYAQFPWTFGGGTKLEIKR
CDR3 (SEQ ID NO: 9)

Light Chain Constant Region amino acid sequence (SEQ ID NO: 10):

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
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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 (CDR1), 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 variable region comprising a CDR1, 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 CDRs as described in the amino acid sequence of SEQ ID NO: 6, a heavy
chain variable region comprising CDRs 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
SEQ ID NO: 1.

In a preferred 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.. ve-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
art. 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-
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;
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
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 DUXBI11 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), NSO
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; NSO; SP2/0), hamster kidney line (e.g., HAK), murine L.
cell (e.g., L-929), human lymphocyte (e.g., RAJI), human kidney (e.g., 293 and 293T). Host
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
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
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
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
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
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
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),
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 described in U.S. Patent Application Publication
Nos. 2003-0083263, 2005-0238649 and 2005-0009751; International Patent Publication No.
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
one MMAF (monomethylauristatin F). Monomethyl auristatin F (MM AF) 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
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
(mc) 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
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-
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
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,"
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. 62:1195-
58. See also, e.g., PCT publication WO 89/12624.)

In one embodiment, the anti-EGFR-ADC comprises a linker region between the
cytotoxic drug and the antibody. For example, such linker, spacer and/or stretcher
compounds include, but are not limited to, the following: amino benzoic 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
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)
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,
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
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 Drug Delivery", in Controlled
Drug 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
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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Radiolabeled 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 aspartic acid, the sulfthydryl 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
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
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. Isothiocyanates 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.
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
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. 7,637,980
(Seattle Genetics), Carter and Senter (2008) Cancer J, 14(3):154, as well as U.S. Published
Application Nos. 2004-0157782 A1l and 2005-0238649 and International Patent Application
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
monomethyl auristatin F (MMAF) (see Figure 1 for structure). To generate Antibody 1-mc-
MMAPF, the interchain disulfide bonds of antibody 1 are reduced to sulthydryl groups.
MMAF is then coupled to the antibody via these sulthydryl groups. Antibody 1-mc-MMAF is
generated using a noncleavable linker, i.e., a noncleavable maleimidocaproyl (mc) linkage, as
shown in Figure 1.

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-ve-MMAE. Antibody 1-ve-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-
MMAE, the interchain disulfide bonds ot Antibody 1 are reduced to sulthydryl groups.
veMMAE is then coupled to the antibody via these sulthydryl groups. Antibody 1-ve-MMAE
is generated using a valine citrulline linker (vc), as shown in Figure 1, thus forming Antibody

I-ve-MMAE

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
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
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,
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
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
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
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
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
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,
characterized, 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
EGFR positive tumors. Methods for detecting expression of EGFR in a tumor are known in
the art, e.g., the EGFR pharmDx™ 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 determined by immunohistochemical techniques.

In one aspect of the invention, there is provided a method for treating a subject
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).

A composition comprising anti-EGFR ADCs can thus specifically categorize 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
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.

Various 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
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 systemic or local. In
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 formulation, e.g. a cancer, can be
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
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 detrimental EGFR activity or treat a disorder in

which EGFR activity is detrimental.

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 materials should be non-toxic and should not
interfere with the efficacy of the active ingredient. The precise nature of the carrier or other
material may depend on the route of administration, which may be oral, or by injection, e.g.
intravenous. In one embodiment, the pharmaceutical 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,
isotonic and absorption delaying agents, and the like that are physiologically compatible.

Examples of pharmaceutically acceptable carriers 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,

polyalecohols such as mannitol, sorbitol, or sodium chloride in the composition.

In certain embodiments, the anti-EGFR ADC can be co-administered to a subject with
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 pharmaceutical compositions. Thus co-
administration involves administration at the same time of a single pharmaceutical
composition comprising 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,
antiproliferatives, antivirals, aurora kinase inhibitors, apoptosis promoters (for example,
Bcel-xL, Bel-w and Bfl-1) inhibitors, activators of death receptor pathway, Ber-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
(ErbB2) receptor inhibitors, growth factor inhibitors, heat shock protein (HSP)-90 inhibitors,
histone deacetylase (HDAC) inhibitors, hormonal 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-
steroidal anti-inflammatory drugs (NSAIDs), poly ADP (adenosine diphosphate)-ribose
polymerase (PARP) inhibitors, platinum chemotherapeutics, polo-like kinase (Plk) inhibitors,
phosphoinositide-3 kinase (bromodomain) inhibitors, proteosome inhibitors, purine analogs,
pyrimidine analogs, receptor tyrosine kinase inhibitors, etinoids/deltoids plant alkaloids,
small inhibitory ribonucleic acids (siRNAs), topoisomerase inhibitors, temozolomide,

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
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
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
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 siRNA can have varying lengths
(e.g., 10-200 bps) and structures (e.g., hairpins, single/double strands, bulges, nicks/gaps.
mismatches) and are processed in cells to provide active gene silencing. A double-stranded
siRINA (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
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.
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 Ig comprises a heavy chain DVD polypeptide, a light chain DVD polypeptide, and
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
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
40101M), cyclophosphamide, decarbazine, estramustine, fotemustine, glufosfamide,
ifosfamide, KW-2170, lomustine (CCNU), mafosfamide, melphalan, mitobronitol, mitolactol,
nimustine, nitrogen mustard N-oxide, ranimustine, temozolomide, 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
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.

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, eflornithine, EICAR

(5-ethynyl-1- -D-ribofuranosylimidazole-4-carboxamide), enocitabine, ethnylcytidine,
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fludarabine, S-fluorouracil alone or in combination with leucovorin, GEMZAR®
(gemcitabine), hydroxyurea, ALKERAN®(melphalan), mercaptopurine, 6-mercaptopurine
riboside, methotrexate, mycophenolic acid, nelarabine, nolatrexed, ocfosfate, pelitrexol,
pentostatin, raltitrexed, Ribavirin, triapine, trimetrexate, S-1, tiazofurin, tegafur, TS-1,

vidarabine, UFT 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 ritonavir,

hydroxychloroquine 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 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
inhibitors include AT-101 ((-)gossypol), GENASEN SE® (G3139 or oblimersen (Bcl-2-
targeting antisense oligonucleotide)), IPI-194, IPI-565, N-(4-(4-((4'-chloro(1,1'-biphenyl)-2-
yDmethyl)piperazin-1-yl)benzoyl)-4-(((1R)-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-
(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)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 Ber-Abl kinase inhibitors, such as

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, flavopyridol, GPC-286199,
MCS-5A, PD0332991, PHA-690509, seliciclib (CYC-202, R-roscovitine), ZK-304709 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 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-
2-(3,4-dimethylphenyl)-1-(4-sulfamoylphenyl-1H-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
include EGFR antibodies, ABX-EGF, anti-EGFR immunoliposomes, EGF-vaccine, EMD-
7200, ERBITUX® (cetuximab), HR3, IgA antibodies, IRESSA® (gefitinib), TARCEVA®
(erlotinib or OS1-774), 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 HER?2 inhibitors. ErbB2 receptor inhibitors
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 (HER?2 vaccine), APC-8024 (HER-2 vaccine),
anti-HER/2neu bispecific antibody, B7. her2IgG3. AS HER?2 trifunctional bispecfic
antibodies, mAB AR-209, mAB 2B-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 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
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
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-veMMAE, 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
TRAIL, antibodies or other agents that target TRAIL or death receptors (e.g., DR4 and DRS)
such as Apomab, conatumumab, ETR2-ST0O1, GDCO0145, (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

as AZD4&877, 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), XLLO19 and INCB018424 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 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,
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), VOLTAREN®
(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,
ELOXATIN® (oxaliplatin) eptaplatin, lobaplatin, nedaplatin, PARAPLATIN® (carboplatin),

satraplatin, picoplatin 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 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, L.Y294002, 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
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 AVASTIN®
(bevacizumab), ABT-869, AEE-788, ANGIOZYME™ (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, BAY43-9006), pazopanib (GW-786034), vatalanib (PTK-787, ZK-222584),
SUTENT® (sunitinib, SU-11248), VEGF trap, ZACTIMA™ (vandetanib, ZD-6474), GA101,
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ofatumumab, ABT-806 (mAb-806), ErbB3 specific antibodies, BSG?2 specific antibodies,

DLLA4 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
aclarubicin, actinomycin D, amrubicin, annamycin, adriamycin, BLENOXANE®
(bleomycin), daunorubicin, CAELYX® or MYOCET® (liposomal doxorubicin), elsamitrucin,
epirbucin, glarbuicin, ZAVEDOS® (idarubicin), mitomycin C, nemorubicin, 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-8(0915,
CAMPTOSAR® (irinotecan hydrochloride), camptothecin, CARDIOXANE® (dexrazoxine),
diflomotecan, edotecarin, ELLENCE® or PHARMORUBICIN® (epirubicin), etoposide,
exatecan, 10-hydroxycamptothecin, gimatecan, lurtotecan, mitoxantrone, orathecin,

pirarbucin, pixantrone, rubitecan, sobuzoxane, SN-38, tafluposide, 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 AVASTIN®
(bevacizumab), CD40-specific antibodies, chTNT-1/B, denosumab, ERBITUX® (cetuximab),
HUMAX-CD4°® (zanolimumab), IGF1R-specific antibodies, lintuzumab, PAN OREX®
(edrecolomab), RENCAREX® (WX G250), 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®
(anastrozole), AROMASIN® (exemestane), arzoxifene, CASODEX® (bicalutamide),
CETROTIDE® (cetrorelix), degarelix, deslorelin, DESOPAN® (trilostane), dexamethasone,
DROGENIL® (flutamide), EVISTA® (raloxifene), AFEMAT™ (fadrozole), FARESTON®
(toremifene), FASLODEX® (fulvestrant), FEMARA® (letrozole), formestane,
glucocorticoids, HECTOROL® (doxercalciferol), RENAGEL® (sevelamer carbonate),
lasofoxifene, leuprolide acetate, MEGACE® (megesterol), MIFEPREX® {mifepristone),
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NILANDRONT (nilutamide), NOLVADEX® (tamoxifen citrate), PLENAXIS™ (abarelix),
prednisone, PROPECIA® (finasteride), rilostane, SUPREFACT® (buserelin), TRELSTAR®
(luteinizing hormone releasing hormone (LHRH)), VANTAS® (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
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,

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
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-1b) or interferon gamma-n1, combinations thereof
and the like. Other agents include ALFAFERONE® (IFN-0o1), BAM-002 (oxidized
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,
MYLOTARG™™ (gemtuzumab ozogamicin), NEUPOGEN ® (filgrastim), OncoVAC-CL,
OVAREX® (oregovomab), pemtumomab (Y-muHMFG1), PROVENGE® (sipuleucel-T),
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sargaramostim, sizofilan, teceleukin, THERACYS® (Bacillus Calmette-Guerin), ubenimex,
VIRULIZIN® (immunotherapeutic, Lorus Pharmaceuticals), Z-100 (Specific Substance of
Maruyama (SSM)), WF-10 (Tetrachlorodecaoxide (TCDQ)), PROLEUKIN® (aldesleukin),
ZADAXIN® (thymalfasin), ZENAPAX® (daclizumab), ZEVALIN® (90Y -Ibritumomab

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
and include krestin, lentinan, sizofiran, picibanil PF-3512676 (Cp(G-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-
fluorouracil), floxuridine, GEMZAR® (gemcitabine), TOMUDEX® (ratitrexed),
TROXATYL™ (triacetyluridine troxacitabine) 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 purine analogs, such as LAN VIS®

(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

(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 MDM?2

inhibitors, such as nutlins, NEDDS inhibitors such as MLLN4924 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
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
L:poly C12U, a synthetic RNA), APTOSYN® (exisulind), AREDIA® (pamidronic acid),
arglabin, L-asparaginase, atamestane (1-methyl-3,17-dione-androsta-1,4-diene), AVAGE®
(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); O: Vincristine (ONCOVIN®); P: prednisone),
CYPAT™ (cyproterone acetate), combrestatin 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, EVIZON™ (squalamine lactate),
DIMERICINE® (T4NS5 liposome lotion), discodermolide, DX-8951f (exatecan mesylate),
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, interferon-a, interferon-y, JUNOVAN™ or
MEPACT™ (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), OVAREX® MAb
(murine monoclonal antibody), paclitaxel, PANDIMEX™ (aglycone saponins from ginseng

comprising 20(S)protopanaxadiol (aPPD) and 20(S)protopanaxatriol (aPPT)), panitumumab,

CSPC Exhibit 1003

46 Page 153 of 459



10

20

25

WO 2014/152199 PCT/US2014/027062

PANVAC®-VF (investigational cancer vaccine), pegaspargase, PEG Interferon A,
phenoxodiol, procarbazine, rebimastat, REMOVAB® (catumaxomab), REVLIMID®
(lenalidomide), RSR13 (efaproxiral), SOMATULINE® LA (lanreotide), SORIATANE®
(acitretin), staurosporine (Streptomyces staurospores), talabostat (PT100), TARGRETIN®
(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), TNFERADE™ (adenovector: DNA carrier containing the gene for tumor
necrosis factor-a), TRACLEER® or ZAVESCA® (bosentan), tretinoin (Retin-A), tetrandrine,
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.

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
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
manufacture, use or sale for human administration.

The invention is further described in the following examples, which are in not

intended to limit the scope of the invention.
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EXAMPLES

Example 1: Conjugation of Auristatin ve-MMAE to Anti-EGFR Antibody 1

The following example describes the conjugation of an antibody to an auristatin to
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 ve-
MMAE molecules per antibody, involved a partial reduction of the mAb followed by reaction
with Val-Cit-MMAE (veMMAE) to complete the conjugation, as described in detail below.

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
polypropylene centrifuge tube. The antibody solution was then diluted to a total volume of
41 mL by adding PBSE Buffer (360 mL; 125 mM K;HPO,, 150 mM NaCl; 6.3 mM EDTA,
pH 7.7). Protein content was 21.6 mg/ml as determined by Asgg. 19 ml of antibody solution
was charged into a reactor for a total of 410.6 mg. The antibody solution was warmed to 37
°C. Antibody 1 (20 mg/mL) was then partially reduced by the addition of TCEP (Sigma
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.

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 (ve-MMAE). Val-Cit (para-
aminobenzylcarbamate-monomethylauristatin E; Sigma Aldrich Fine Chemical (St. Louis,

MO)) was added to the antibody solution to a final ve-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
Chemical (St. Louis, MO) (2.3 equivalents vs. veMMAE charge) was added to quench
unreacted ve-MMAE to produce N{acetyl)-Cys-ve-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.

Alternatively, the following protocol was also used for a smaller scale reaction.
conjugation was performed by charging 10mM veMMAE 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

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-
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-veMMAE was 3.85,
as described below in Table 1. The average DAR was determined by summing up the 2, 4, 6
and 8 ADC product of multiplying PA% (PA% is the peak area percent as determined by the
area measured under the peak at A,gp) by requisite drug load and dividing by 100, e.g., [(6.3
PA% x 0)+ (248 PA% x2)+ 34.8x4)+ (20.9x 6) + (8.8 x 8)] / 100 = 3.85.
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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
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 1-vc-
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
order to selectively remove ADCs of varying degree of conjugation.

The purification 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 ve-MMAE or mc-MMAF. The
purification method described below has been demonstrated on both a milligram to multi-
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.

CSPC Exhibit 1003

50 Page 157 of 459



10

15

20

25

WO 2014/152199 PCT/US2014/027062

Materials and Methods

The bufters described herein were prepared as follows:

Buffer A (50 mM K,;HPO, buffer pH 7 Buffer / 2M NaCl) was prepared by charging
Ko:HPO,4 (0.87 g) (KoHPOy; Fisher Scientific) and NaCl (11.7 g) (NaCl; EMD) diluting with
WIFI to approximately 90 mL. The resulting solution was treated with 1.0 N HCI to a final
pH of 7.0 and further diluted to a total volume of 100 mL.

Buffer A’ (50 mM K:HPO,/ 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 K,HPO, buffer pH 7 Buffer) was prepared by charging K;HPO,
(0.87 g) and NaCl (11.7 g) diluting with WIFI (water-intended for injection; Gibco) to
approximately 90 mL. The resulting solution was treated with 1.0 N HCI (1.0 N HC1; JIT
Baker), to a final pH of 7.0 and further diluted to a total volume of 100 mL.

Pre-treated Butyl-HIC (Bu-HIC) resin was prepared by briefly mixing the bulk
container of ToyoPear]l Butyl - 600M Resin slurry (ToyoPearl Bu-HIC Resin (600M); Tosoh
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 10 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

(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
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, 1.5 M (NH4),SOy4, 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
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 uL/injection).

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
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 distribution.

Assays-Bu-1 to Bu-32 were all variants of Assay-Bu-0, which did not contain any
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
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
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 (% mADbD), 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
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
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.

Table 2. Summary of Distribution as Measured by HIC-HPLC

Experiment Resin Resin % mAb %2 Do 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-1* 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 59 59 47 47 0 2.82
Assay-Bu-8* 3.5 11.7 10.4 74.2 15.5 0 2.10
Assay-Bu-16 7.1 23.7 59.3 40.7 0 0.81
Assay-Bu-32 14.2 47.5 100 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 IPA
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Table 3: Charge Amounts of Bu-HIC 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-1 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 32 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

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 (mAb) 2.8 0.05

2-Load 29.8 0.54

4-Load 373 0.67

6-Load 223 0.40

8-Load 7.8 0.14

6/8 I.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
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
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 drug loads, with minimal attrition of the 2 or 4 drug loaded species.

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 I.oaded Species™ vs. Resin Charge

Experiment Net weight | Weights of | Weights of | Weights Weights | Weights
of resinin | 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-1 0.8 5.7 1.5 0.7 0.5 0.44

Assay-Bu-2 1.6 11.5 3.0 0.9 0.9

Assay-Bu-4 3.2 229 5.9 1.8 1.8

Assay-Bu-8 6.4 45.7 11.7 53 3.7 3.5

Assay-Bu-16 12.8 914 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)

Summary

In sum, the reaction mixture obtained from Example 1 was diluted with Buffer A’ (4N
NaCl, 0.05 M pH 7 K,HPO, phosphate buffer, 1 mL/mL 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
K;HPO, 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
monitored by analytical hydrophobic interaction chromatography for reduction of the

specitied 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
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, 7.52¢g) 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 K,HPQO,, 150 mM NaCl; 6.3 mM EDTA, pH 7.7).
The resulting antibody solution was warmed 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 veMMAE by adding 10mM veMMAE
DMSO solution (28.8 mL, 4.72 equiv.) to the antibody solution. DMSO (21.2 mL) was added
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
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following the conjugation of Antibody 1 to veMMAE, 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 K:HPO, buffer. 30.7 g pre-washed Bu HIC wet resin (KF = 56 wt% water; net 17.2
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 KH,PO,4 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.

Resin was then filtered off through a coarse polypropylene filter. Clear filtrate was
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

(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
reservoir, concentrating the solution to ~ 50 mg/mL. and removing 1400 g on a Pall
Centramate Omega 30K LV 1 part OS030C12P1 serial number 31061058R at a
transmembrane pressure of ~ 25 psi and a peristaltic pump speed of 80 — 100 mL/minute
(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
flushed with 15 mM pH 6.0 Histidine butfer (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

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;HPO4
phosphate buffer and stirred at ambient for 6 hours. The slurry was filtered through a coarse
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-
vceMMAEp. In this example, the overall yield was 67% of Antibody 1-veMMAEp. Based on
the amount of 0-4 drug loaded species in the crude reaction mixture, the purification yield

was 87%.

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 K;HPO,4, 150 mM NaCl; 6.3 mM EDTA, pH 7.7)
and 15 mM Histidine buffer (43 mL, pH 6). Protein content was 20.0 mg/ml as determined
by UV spectroscopy (Azgo). 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 stirring 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
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-mcMMAF Reaction Mixture

The reaction mixture was analyzed to determine the protein concentration. UV
spectroscopy (Azgo) 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.

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 §. A small percentage of ADCs had no drug
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

Pellicon 3 88 cm”® 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 pm
Millipak 20 filter (Millipore) . The protein concentration was determined to be 59.7 mg/mL
via UV spectroscopy (Azsp). A 58.6 mL sample of the UF/DF purified bulk me-MMAF
Antibody 1 solution was subsequently diluted with 15 mM Histidine butfer (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 um Millipak 20 filter (Millipore) into a
sterile 125 ml PETG bottle. The purified mc-MMAF Antibody 1 solution was frozen and

stored in a -80°C cryofreezer.

Example 5: Batch Purification of mc-MMAF ADC Using Hydrophobic Resin

The purified Antibody 1-mc-MMAF from Example 4 was subjected to a resin
treatment purification screen. The screen was performed by varying the total resin charge
(0.5, 1, 2, and 3 wts; the purified Antibody 1-mc-MMATF 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 described above. The calculated yield

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 | ¢Time | Concentration
Vs. vs. 6-8 (Hours) (Molarity of Calculated
Total drug NaCl) 0 2 4 6 8 Yield
Description | Protein Load Load | Load | Load | Load | Load | DAR | (280 nm)
T0 ON NaCl 0 0 0 0 5 28.1 | 43.2 17 6.7 | 3.85 N/A
T0 0.6N NaCl 0 0 0 0.65 5.1 29.1 | 426 | 166 | 6.6 | 3.81 N/A
T0 1.3N NaCl 0 0 0 1.3 5.1 297 | 423 | 165 | 6.5 3.8 N/A
M30 ON NaCl 05 21 05 0
0.5 wt Resin 52 30 435 | 16.2 5 3.71 97%
M30 ON NaCl 1 4.2 05 0
1wt Resin 55 | 31.3 | 444 | 154 | 34 3.6 94%
M30 ON NaCl 2 84 0.5 0
2wt Resin 6.1 352 | 478 | 105 | 04 | 3.28 85%
M30 ON NaCl 3 3 126 05 O
wi Resin 6.7 | 382 | 489 | 6.2 0 3.09 78%
M30 0.6N NaCl 05 2.1 0.5 0.65
0.5 wt Resin 54 | 31.2 | 447 | 158 | 29 | 3.59 90%
M30 0.86N NaCl 1 4.2 0.5 0.65
1 wt Resin 59 | 345 | 478 | 112 | 06 | 3.32 86%
M30 0.6N NaCl 2 8.4 0.5 0.65
5wt Resin 6.7 | 38.7 | 50.1 45 0 3.05 74%
M30 0.6N 3 12.6 0.5 0.65
NaCl
3wt Resin 8 444 | 465 | 141 0 2.81 63%
M30 1.3N NaCl 05 2.1 0.5 1.3
0.5 wt Resin 55 332 46 138 1 4 344 930/0
M30 1.3N NaCl 1 4.2 0.5 1.3 6.2 | 35.8 49 9 0 3.22 81%

ME1 17417134v.1
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1 wt Resin
M30 1.3N 2 8.4 0.5 13
NaCl
2 wt Resin 7.7 42 | 481 | 22 0 2.9 68%
M301.3N 3 12.6 0.5 13
NacCl

3wt Resin 9.4 | 524 | 38.2 0 0 2.58 55%
H4ONNaCl | 05 2.1 4 0

0.5 wt Resin 5.3 30 442 16.2 43 3.68 1%
H4 ON NaCl 1 4.9 4

1 wt Resin 0 56 | 31.3 | 467 | 146 | 1.8 | 3.51 90%
H4 ON NaCl 2 84 4 0

2 wt Resin 6.4 | 36.6 | 489 | 8.1 0 3.17 84%
H4 ON NacCl 12. 4

3wt Resin 8 26 0 7.2 | 403 | 484 4 0 2.98 72%
H40BNNaCl | 0.5 2.1 4 0.65

0.5 wt Resin 56 32 457 148 1.9 351 92%
Ha OBNNaCT [ 4.2 4 0.65

1 wt Resin 6.1 | 346 | 485 | 10.8 0 3.28 86%
H4 0.6N NaCl 2 8.4 4 0.65

2 wt Resin 7-3 40-8 49 2.8 0 2-94 700/0
HioBNNeCI | 3 12.6 4 0.65

3 wt Resin 8.8 | 494 | 41.8 0 0 2.66 59%
H4TINNaCl | 0.5 2.1 4 13

0.5 wt Resin 56 | 333 | 46.7 | 136 | 0.8 | 3.41 88%
H4 1.3N NaCl 1 4.9 4 13

1 wt Resin 6.2 36 | 493 | 84 0 3.2 80%
H4 1.3N NaCl 2 8.4 4 13

2 wt Resin 7.8 | 447 | 471 | 05 0 2.81 64%
H4 1.3N NaCl 3 12.6 4 13

3 wt Resin 106 | 56.1 | 334 0 0 2.46 48%
H20 ON NaCl 0.5 2.1 20 0 5.1 294 | 446 | 164 | 44 | 3.71 100%

MEI 17417134v.1
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0.5 wt Resin
Hf mw 1 42 20 0 54 | 31.4 | 471|143 | 1.8 | 351 95%
Hi?ﬁlfl 2 84 20 0 61 | 347 | 50 | 91 | 0 |324| 85%
H:tvfﬁw ? 126 20 0 73 | 405|484 | 38 | 0 |297| 70%
Hfitfﬁw 05 2 20 06 55 | 289 | 472 | 163 | 2.1 | 3.61 91%
HiO;ZNN o 42 20 065 59 | 339|497 |105| 0 | 33 83%
oamen | 8.4 20 065 72 | 307|506 | 25 | 0o |207| 71%
”Z°£;i”es"ii°' 3 126 20 065 9.2 | 49 | 418 | 0 0 |265| 58%
HDQZ l;f:a:sfl 05 21 20 18 71 | 459 | 378 | 9.1 0 |298 90%
HiOVLBRNN S 42 20 13 62 | 35 | 50 | 88 | 0 |323| 77%
szov:{lhl::c' 2 84 20 13 7.8 | 438 (484 | 0 0 |281| 67%
Hz;om:{s;::m 3 126 20 13 108 | 56.9 | 323 | 0 0 | 243 | 47%

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 ot 20 hours.

ME1 17417134v.1
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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 ¢ Protein Protein
Time Time N NaCl Recovery of 0.6 | Recovery of
N NaCl 1.3 N Na(l
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% 07 %
3 12.6 70% 58% 47 %

In sum, the resin titration screens describes in Tables 7 and 8 were performed to

determine the impact of the resin load, NaCl concentration, and residence time on the

purification process (DAR, protein concentration) obtained from the UF/DF purified

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
K>HPOy; 58.5g NaCl; 495 mL water (WFI); pH adjusted to 7.0 with 5 mL. 1IN HCIL.
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Reaction 1: O 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 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K,HPO, pH 7
buffer (Buffer A) to afford a 1/50x).

5) Assay for UV protein concentration and perform HIC analysis.

Reaction 2: O N NaCl; 0.5 wt 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 pL through syringe
filter, dilute 20 puL of this supernatant sample with 2N NaCl / 0.05 M K,HPO, pH 7
buffer (Buffer A) to afford a 1/50x).

5) Assay for UV protein concentration and perform HIC analysis.

Reaction 3: O N NaCl; I 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 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K,HPO. pH 7
buffer (Buffer A) to afford a 1/50x).

5) Assay for UV protein concentration and perform HIC analysis.

Reaction 4: O 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 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K;HPO, pH 7
buffer (Buffer A) to afford a 1/50x).

5) Assay for UV protein concentration and perform HIC analysis.

Reaction 5: O N NaCl; 3 wt Resin:

1) Charge Antibody 1-mcMMAF (1.00 mL, 35 mg) into a 4 mL vial

2) Charge 105 mg Bu-HIC Resin

3) Shake

4) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K>;HPO, pH 7
buffer (Buffer A) to afford a 1/50x).

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 K,HPO, pH 7 buffer (Biuffer A’').

3) Charge 0 mg Bu-HIC Resin

4) Shake

5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 puL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K>HPO, pH 7
buffer (Buffer A) to afford a 1/50X).

6) Assay for UV protein concentration and perform HIC analysis.

Reaction 7: 0.05 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 K,;HPO, pH 7 buffer (Buffer A’).
3) Charge 17.5 mg Bu-HIC Resin

4y Shake
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5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K;HPO, pH 7
buffer (Buffer A) to afford a 1/50X).

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 a 4 mL vial

2) Charge 0.195 mL of a 4 N NaCl / 0.05 M K;HPO; 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 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl/ 0.05 M K;HPO4 pH 7
buffer (Buffer A) to afford a 1/50X).

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 K,HPO, 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 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K, HPO, pH 7
buffer (Buffer A) to afford a 1/50X).

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 a4 mL vial

2) Charge 0.195 mL of a4 N NaCl / 0.05 M K-HPO, pH 7 buffer (Buffer 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 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K;HPO, pH 7
buffer (Buffer A) to afford a 1/50X).

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 a 4 mL vial

2) Charge 0.48 mL of a 4 N NaCl/0.05 M K;HPO, pH 7 Buffer (Buffer A').

3) Charge 0 mg Bu-HIC Resin

4) Shake

5) Pull supernatant sample at 0.5, 4, and 20 hours (remove 50 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl/ 0.05 M K;HPO4 pH 7
buffer (Buffer A) to afford a 1/50X).

6) Assay for UV protein concentration and perform HIC analysis.

Reaction 12: 1.3N NaCl; 0.5 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 K,HPO, 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 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K, HPO, pH 7
buffer (Buffer A) to afford a 1/50X).

6) Assay for UV protein concentration and perform HIC analysis.

Reaction 13: 1.3N NaCl; I wt Resin:

1) Charge Antibody 1-mcMMAF (1.00 mL., 35 mg) into a4 mL vial

2) Charge 0.48 mL of a4 N NaCl/0.05 M K,;HPO, 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 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K;HPO, pH 7
buffer (Buffer A) to afford a 1/50X).

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 a 4 mL vial

2) Charge 0.48 mL of a 4 N NaCl/0.05 M K;HPO, 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 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl/ 0.05 M K;HPO4 pH 7
buffer (Buffer A) to afford a 1/50X).

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 K,HPO, 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 pL through syringe
filter, dilute 20 pL of this supernatant sample with 2N NaCl / 0.05 M K, HPO, pH 7
buffer (Buffer A) to afford a 1/50X).

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.

CSPC Exhibit 1003

69 Page 176 of 459



10

15

20

25

WO 2014/152199 PCT/US2014/027062

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 purification of several different ADC mixtures
comprising either Antibody 1-ve-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
comprising Antibody 1-veMMAE with an average DAR of 4 is also described. More
specifically, a screen was performed to determine the impact of the resin weight, NaCl
concentration, on the purification process (DAR, protein concentration) of two differentially
loaded ADCs (antibody 1-ve-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
described below. Four crude ADC mixtures (1) Antibody 1-veMMAE 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-
MMAF or veMMAE (3 or 6 equivalents) resulting in the preparation of antibody-1-
veMMAE 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-
veMMAE DAR 4 (avg) prepared in accordance of Example 1.

The screening procedure was performed according to the following protocol. First, a
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
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:

2(6 load + 8 load), mg = 20 mg of crude ADC (1-5) x (£(6 load pa% + 8 load
pa%))/100
For example for Vial 13:

2(6 load + 8 load), mg = 20 mg of mAb x (10.7/100) = 2.14 mg %(6 load + 8 load)

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 2(6 load + 8 load) = 10.7 mg dry resin

7.5 weights of resin = 7.5 x 2.14 mg %(6 load + 8 load) = 16.1 mg dry resin

10 weights of resin = 10 x 2.14 mg X(6 load + 8 load) =21.4 mg dry resin
Lastly, the resin was corrected for water, sodium chloride, and K;HPQO, content. The
inorganic salt correction was made because the resin was previously isolated by filtration and
washed with 1.95M NaCl/0.05M K,;HPO, solution. ( The Bu-HIC resin was filtered and
washed multiple times with 1.95M NaCl/0.05M K,HPQO, 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 % KoHPO4 88.6%
Water) was then used to estimate the masses of NaCl and K;HPO, in the wet resin (51.8g wet
resin, 30.6g water, 3.6g NaCl, and 0.3g K;HPO,) which were then subtracted to calculate the
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 crude 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
to target 20mg of total protein.

Next, a range of sodium chloride solutions was prepared. 0.55 — 0.6 mL,
(approximately %2 the volume of ADC solution), of the respective molarity of sodium
chloride solution/50mM K,PO4/pH 7 was charged into various vials. The initial
concentration of NaCl solutions were 0 M, 1.95 M, 3.9 M, and 5.85 M at constant
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)

mkL through syringe filter, dilute 75 uL of this supernatant sample with 924 pLL 1.95N NaCl /
5 0.05M K,;HPO, pH 7 buffer). Subsequent HPLC-HIC analysis was performed to determine

Following stirring overnight (>20 hours), a supernatant sample was taken (remove 0.6

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 of ve-MMAE!
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13 10.7 0 5 16.4 51.6 30.9 1.0 0.0 235 106
14 10.7 0 7.5 16.9 535 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 16.9 525 29.5 1.0 0.0 232 104
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 18.8 578 22.6 0.3 0.4 2.13 93
' 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 4] 5 1.4 26.8 70.5 1.3 0.0 341 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 54 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 7.5 443 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 1.9 283 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 10.2 551 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-MMAF?
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24 CSPC Exhibit 1003

Page 181 0f 459



WO 2014/152199

PCT/US2014/027062

(=]
©
s £
5} - =
o > — -
= = o ] ] =] ] ® = :
= = ~ ~ ~ ~ ~ © =
— o = ~ ® ® 1G] ® ® o g
= X c > xX X X X X o] o
> () o - © © © © © 7 o
P~ = © o o o =% o o &
- © 2 - - - - - g
S = c © © S © I} £
o (= > o o [=] =] o @
c @ ] - - ] - ] -
- b= o o o~ < © 0 o
o a
et X
ad
©
7]
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 03 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 20.5 453 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 4] 5 1.7 9.6 36.3 29.3 14.1 493 84
26 56.8 4] 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 53 0.0 3.59 35
31 56.8 1.3 5 1.0 154 54.5 16.7 2.2 4.08 51
32 56.8 1.3 7.5 1.6 22.8 64.7 29 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 95 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 recovery was calculated using UV by HPLC at 280 nm. ~ 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
purification process (DAR, protein concentration) obtained from the crude Antibody-1-
mcMMAF and Antibody-1-veMMAE 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.

Example 7: Batch and Flow Through Purification of Antibody 1-ve-MMAE

Batch Purification Method

Generation of a crude distribution of an ADC, i.e., Antibody 1-ve-MMAE, was
performed in accordance with the methods described in Example 1.

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 stirred, 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
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.
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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 31
E4/E2 5 1.5 1.5
Z (>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-ve-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 IPA and
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 K>HPO,) 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
1349 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
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
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
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.
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 WFIL. 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
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 Na(Cl to 1200 ml with WFIL. 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).

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
bufter at pH 6 to yield the desired DAR 0 — 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).

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-ve-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
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™).

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
99 8 Not detected| Not detected
DAR = 2.7 2.9

In conclusion, both the batch and tflow through purification 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

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 various 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
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

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

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.

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 drug

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 drug loaded species of 6 or more in the ADC mixture.

5. The method of any one of claims 1-3, wherein the hydrophobic resin weight is 4 to 8

times the weight of the drug 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 drug loaded species of 6 or more in the ADC mixture.
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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 drug loaded species of 6 or more in the ADC mixture, and wherein

the ADC mixture comprises between 0 to 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 NaCll, 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
times the weight of the drug 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 drug loaded species of 6 or more in the ADC mixture, and wherein

the auristatin is monomethylauristatin F (MMAF).

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
hydrophobic resin contacted with the ADC mixture 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.
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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 § drug loaded

species.

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
12 times the weight of the drug loaded species of 6 or more in the ADC mixture and wherein

the ADC mixture comprises between 0 to 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

the ADC mixture comprises between 1 to 2 N NaCl, or an equivalent ionic strength thereof.

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 S 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).

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
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.

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.

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

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. 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 (CDR1), 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 variable region
comprising a CDR1, 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
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).

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

malemidocaproyl (imc) 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

claim 36 to the subject such that cancer is treated.

38. A composition comprising ADCs, wherein 70% of ADCs present have a drug 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 drug loaded

species of 4 or less.

40. The composition of claim 38, wherein 80% of ADCs present have a drug loaded

species of 4 or less.

41. The composition of claim 38, wherein 85% of ADCs present have a drug loaded

species of 4 or less.

42. The composition of claim 38, wherein 90% of ADCs present have a drug loaded

species of 4 or less.

43. The composition of claim 38, wherein 95% of ADCs present have a drug 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 1
(CDR1), 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
variable region comprising a CDR1, 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 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.

46. The composition of any one of claims 38-45, wherein the auristatin is either

monomethylauristatin 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 MMATF is conjugated to the antibody viaa

malemidocaproyl (mc) linker.

49. A pharmaceutical composition comprising the composition of any one of claims 38-

48 and a pharmaceutically acceptable carrier.

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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Figure 3
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Table 9-10
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1. PrR KB P2 kb sl e hT R 45 53 41, HoERE CDRL ()7 41)% 5 SEQ 1D NO :1
F1SEQ 1D NO :39 fion/r s Hofir 4= FF41), CDR3 [ 741)3% B SEQ ID NO :2.SEQ ID NO :3 flI
SEQ ID NO :40 s/ s ILAT R 741 o F / BR

H 5% CDR3 )7 41)1% H SEQ ID NO :9.SEQ ID NO :10 1 SEQ ID NO :41 =34 s H
RTHETFA

2. BURESR T TR sl PR 45 &30 7, HER X CORMFAE B LU (1) ~ (1)
P72 s AT A P )

(1) CDR1 [JF 414 SEQ ID NO :1 7541, CDR2 1541 24 SEQ ID NO :4 7~ 41, CDR3
WIFEF) 2k SEQ ID NO :2 FioR/e4 5

(2) CDR1 F9JF 414 SEQ 1D NO :1 Fi <741, CDR2 (174124 SEQ 1D NO :4 B 4<JF 41, CDR3
K744 SEQ 1D NO :40 AioRIT4

(3)CDRL 7414 SEQ 1D NO :39 Frox/F41), CDR2 ¥)J741 4 SEQ 1D NO :4 Fiox)T41,
CDR3 [A1/F4 0 SEQ 1D NO :3 Fi/RF4 5

(4) CDRL /3414 SEQ 1D NO :39 Fron/¥41, CDR2 [{1/¥ 41 %3 SEQ 1D NO :4 Fi7n/F41,
CDR3 {15414 SEQ 1D NO :40 fionFeE4) fl / 8k

HABBEAR X COR FEAE H LT (5) ~ (8) AR/ Pa s HAT 475

(5)CDR1 W7 4124 SEQ 1D NO :11 Fizn/7%), CDR2 ¥/ ¥41)24 SEQ 1D NO :12 fiiR/741,
CDR3 FIFE%1) 4 SEQ 1D NO :9 FioRn/F4) ;

(6) CDR1 BJ7#1A SEQ 1D NO :11 FioR/F4), CDR2 (/74124 SEQ 1D NO :12 FroR/F4,
CDR3 {1414 SEQ 1D NO :41 FinfFE4

(7)CDR1 [JJ7 %124 SEQ 1D NO :11 fi7R/F41), CDR2 WJF41)24 SEQ 1D NO :12 ii7R)F 41,
CDR3 1414 SEQ 1D NO :41 FizrP41 ;

(8)CDR1 ()% %1% SEQ 1D NO :11 Fi7J¥41, CDR2 )44 SEQ 1D NO :12 Fion/E4,
CDR3 A/ F%) % SEQ 1D NO :10 Fr7RIF4 .

3. BOMPELR 18 2 U s K P s 45 5304, L E % FRL i@ #1) 1L H SEQ 1D NO :19 ~
SEQ TD NO :22 By /e o) sk 742 755, FR2 H’JF%‘?JJZ“QE SEQ TD NO :23 ~ SEQ D NO :25 Ff
RIF AV ER AT AEF 4, FR3 (74 % [ SEQ 1D NO :26 ~ SEQ ID NO :29 Fran/r# ek Hofit 4=
JE41, FRA [R5 5104 SEQ 1D NO :30 Fr7J 54 sk T4 541 s fl / 5

H28E FRL /%)% 1 SEQ ID NO :31 ~ SEQ 1D NO :32 Fio/Eo ek HATA 5%, FR2
FIFF403E H SEQ 1D NO :33 ~ SEQ 1D NO :34 Fion P sk HATA 74, FR3 [P 413% H SEQ
ID NO :35 ~ SEQ ID NO :36 /B8 8 AT 4541, FRA (Y /F %1% 3 SEQ ID NO :37 ~ SEQ
ID NO :38 Fron e Al sk AT A2 741

4. BOMELR 3 iR sl gt Jm &5 &8 7, HOEREn] AZ X FR /74 B LAR (9) ~ (12)
PP A BT R4

(9)FRL HIF41 2 SEQ 1D NO :19 Aron/ 74, FR2 1414 SEQ 1D NO :23 Fron i34,
FR3 (74124 SEQ 1D NO :26 Fronif/741, FRA ({7 412A SEQ 1D NO :30 Bz i) 4] ;

(10)FRL (/7414 SEQ 1D NO :20 7R IF%1, FR2 [R1/7 414 SEQ 1D NO :24 7R )F4),
FR3 #5741 4 SEQ ID NO :27 Fion 741, FRA [ 741k SEQ 1D NO :30 FionIfFE4) ;

(L1)FRL (#5120 SEQ 1D NO :21 FrzRJFE41), FR2 9418 SEQ 1D NO :23 Fios 771,

2
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FR3 [¥]/741 25 SEQ 1D NO :28 7 I# 741, FRA 74124 SEQ ID NO :30 ProrIF41) 5

(12)FRL 197414 SEQ 1D NO :22 B /F 41, FR2 19551 SEQ 1D NO :25 Fros i )¥ 41,
FR3 (A7 & SEQ 1D NO :29 Bz 41, FRA [FF5) 4 SEQ 1D NO :30 BizRf 74 s F / B

AR AZ X FR P AE B UL (13) ~ (16) Fa/ehlesi HAard v 51

(13)FR1 {97414 SEQ 1D NO :31 fior @41, FR2 {551 4 SEQ 1D NO :33 AR ¥4,
FR3 {7514 SEQ 1D NO :35 FioR )41, FRA P12 SEQ 1D NO :37 FiosifIe4)

(14) FR1 {74124 SEQ 1D NO :31 Frox /741, FR2 5514 SEQ 1D NO :33 FionIf/F71,
FR3 WIFF%1 % SEQ 1D NO :35 fFirzn 741, FR4 (7428 SEQ 1D NO :38 iR IFF41

(15) FR1 S 4124 SEQ ID NO :32 P74, FR2 [KJ5 414 SEQ ID NO :34 FosiffF3),
FR3 f1)5741 4 SEQ ID NO :36 BTz~ 41, FRA (17414 SEQ 1D NO :38 FionIfFF4) .

(16) FR1 {741k SEQ 1D NO :31 Fror/741, TR2 {5414 SEQ ID NO :33 s/ F41,
FR3 [{J/¥%1) 5 SEQ ID NO :35 7R I#F41, FRA 174124 SEQ ID NO :37 FroR I FFEd).

5. BURVE R 1-4 AE— I PL ik sl HPr R 45658 4, IR 88 A TeGl ERETE 2 X 1A
x FREEEIEX .

6. BRE SR 1-4 AF— I PTAR sk LR &5 3 4, Hh ik ftla &5 588 70 b Rt
1K (scFv) (S HiiE . WUHE . scFv-Fe _‘ﬁ‘/\?\dAb %UE%W;%/%I: (CDR) FrBt Fab F B
Fab' HE:.FvekFab' ), HE.

7. B HZIRSF, Hgmig BRI EE sk 1-6 4F— 0 BTl (R A sl T R 5553845

8. ik, HEHIAESK 7 MIZER 7 1

9. fEH A, HEAARIE R 7 B IR 7 T BUBCR 2k 8 i A

10. AEY), HEARFIER 1-6 (T — I hrA s TR 8568 0, UL A TR —Fh g
ELESE B ik PR ,ﬁczﬁ‘@iﬁ,ﬁfﬁﬁﬂﬁﬁmamﬁé%W%J%J\:Eﬁﬁﬁjﬂzkﬁ%%%ﬂfmz
5o

L1 BUORIZESR 1-6 4F— Wi HL AR s HBTR 45550 7 BRI LR 7 BRI 73+ BUBCH)
BER 8 FE A BUBCR) B SR 9 e R ANRAE S & TP / 19T R R AR K R A KB
SZARAH IR 4 R O s, BTk 28 je AR AR 7 B0 B2 AR K R 7 52 (R AH DG 9% 0
BB TEREEKEFERENEZEFAKRE P2 A ERE NS AR  BIUEH, Brid
i3 B AR KR 7 R 1A Bk B AR IRl -2 A4 v 2R A2 i 7 A 1 5 s 2 i A A R o

12, K s E, S A BORIEE R 1-6 fE— W Hu iR HT IR Es &5

R, iR bR sl Fo bt IR &5 550 40 3 T AL 5 RN bR i s B

DL ade ity , s 5 I3 50 B ) S P AL S Ak, HRE S PR U ik B AR s B R
gty 8

Rk, IR 23 RIS w AL A TR I Rl

13, BCRIE K 1-6 AT — PR s HPLIR 55 &1 73 78 hil 25 45 90 18 57) 280 5) & i
PP = Na S EB N | R | L= W el 6 I v S S P Rl ) 120 o e P s =1 o 20 E B RS
Uit % Jz A= K 7 B0 ER B AR K TRl A2 AR AH 5
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ARtk EE KA TFZERE R ERR

AR

[0001] A BI¥ B NlEALHA, BRI e NI BT S A K BB 3 S A i i, AR W IE
S PITIR PUARAE i) £ PIUST BRI TT 5 2R B AR AR IR 1 =i T el AR AE AH OS50 7 (R 3
5 NBIRETURFLL , AR BT A RN DT R B A K B e ikt — 2D IR AR T Hiik i 4
PEIUE , R 355 1 Hp s SRORE PR 7R 3 A S TRg Thsg » A SE4F A AR S HT AT 52 o

EREA

[0002] FEFAKH F51K (Epidermal Growth Factor Receptor, EGFR, %K 4 HERI,
c—BrbB1) &K B AR IR 1~ S0 10 4 MO R T 32 4, &t 1186 DR AR RIS G 7 784
170kD [ —FhEE EME SR 13 (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 BT T WU & BRIIES2 14 ErbB WL (ErbB  1-4) , B A P 20 BR e 1 v 1 o
EGFR AR IA T2 F AR, UG KM ERE ., XEAERKE 275 RESHZ
HRAME S SFEURAE . AR 2 IR RIS RIS R A KR 7324, tn 545 Sk
D e RS O B e U L B M B B 5 (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) . 4L KK 1 o FIZE K K7 G EK B
TR KB 2 A NI R . XA S R AR KR 2RSS, BUE 2 AL
P 2 IR R IS R 0E P 8 B R iR £ 451 5 S, AR Y B g0 R A R A4k, 1
kg 40 I AR 28 07 AR HE M A e SR B Al LAY T2 (Clardiello F, Tortora G. A
novel approach in the treatment of cancer :targeting the epidermal growth factor
receptor. Clin Cancer Res, 2001 ;7 :2958-2970) .2 5 4= (BR324 £ gg op 1) v i 6 ik
Ko AT s 4 e A= G L J A v e BB FH X 2Ry o, A SR B AR KR 2 R o By R
IS B s Va7 #E e

l0003]  HiFk AR P FR ARG HEDUE, ok B R A KR 2 A m R AR
A431 F 328/ BT 79 21 SR BUAR M225 . M225 53R B AR IR 752 (e S 454, BRI H S Bk
G, IR A KR 2 AR 2 R & B B TETE (Goldstein et al, 1995, Clin.
Cancer. Res. 1 :1311-1318) o R IRHUAAE NSNS A, R EREAAK, 75 B BU Y, 1
MR AT IR N, o ERIEPUIARTE AN Al BRI AN, Tk 4l PR G B, H 2 8™ E
FIE B RO . 340, BRI A 5 BE PR B = N Puih BAA B9 5y 80N Dhag , andi A4
A 241 AR EE (ADCC) FIFh MR 4l s (CDC) YERT, Ry AR, BRIk A fR iR &L
& €225 Hifk (9204 %, Erbitux BY Cetuximab, ImClone ( BRAE E1i Lilly) &7 ) KM A
TgGl x FIELHL M225 AT 28 X, BRAI T BRUS BB Sz vk, IR B T SR A KB 21610
T SR A, BT PHMT EGF R TGFa S8Rl AA 5 4 B2 AR IR 1 2 AR I &5 4, S0 FL i AL R T 3
15 'A% T, T PP e 40 B i 2B G, 35 SR T D3R 8 8 SR BRI A B AR KL
B A2 . 2004 47 35 B FDA HEAESZ 06 Z 3R T 45 B e, 2006 REAE G Y7 k3, B ar-g 5 2 1R

4
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PRERES T He MRl NE . S HAlAL T 29 A EL, DU 2590 = PR o, RIVE DS, fEIRE R |
UG T B IR97 280 3800, N BRI 22 W B BB 5T o e R P S I PR L S0 3 S 2 596,
Ko E NIV RN M R B AR S SERIPUIE R, T K SR R ER (An Z,
et al., 2009, Therapeutic Monoclonal Antibody, p313).

[oo04]  WAJEHPHT (panitumumab, Amgen 2 H] ) 2 R 4% 5P/ Bl B A 2 10 4 AL SR og
DL, o IR S AR, LR TR AR KK 32 4 (EGFR) , 2006 4 9 H 4 FDA it
T, SEMERE L By b R AT B S B FH BRAE AL S TR 9T EGER BRI R T E 45
J o 2006 4= FDA ftafl H 80 25907 A7 i 52 TR PR S5 B (nCRO) o SR TN JE B pi g 162
WASHLAAR, &5 TeGl AHEL, TeG2 ) CDC 3§ M M ADCC S5 A=)~ I I S gdAIX  514%, TeG2 P4
PUARTEE PR 22, IX W] RE R I PR AR b ADiARia e s 5 ik &P a2 L Z A A U 2
[0005] [l AN 4ts i 7 KA SEARR Ao 2 s R B s AR 400 0 MR B N AL DR B AR TR 7
2B, DL i w7 2, FRAKEIE H .

EZPAE

00061 A& B AAE RUEPUIRIIZEE AL b, FAH POk AL E AR, & NI Ar ks 7 —Fh A&
A7 SE AR A i S PR By AR 2 i R NS AL PR AR KA 2 bl , AR IR T LA Bk
Wmsesk. BAGREELIN LA m -

[0007] AR BHE—J7 ek L Pik K AR K 7 2 R A s I bR 454 3 4, HLE # CDR1
HIF4)3%E H SEQ 1D NO :1 F1 SEQ 1D NO :39 Frn T4 s AT 4 /741, CDR3 [ 411% B SEQ
ID NO :2.SEQ ID NO:3 F1 SEQ ID NO :40 B sk HATAF7) A / 5k

[0008]  H:4#%% CDR3 /541 1 SEQ ID NO :9.SEQ ID NO :10 F1 SEQ 1D NO :41 i3/ 41
S HATASTH

[0009]  HRHE A A BH S — U7 1 B LA s bl s 45 &3 43, HoE B CDR2 FI%2%E CDR1.CDR2 1)
JrU AT LAy B R B AR BN BRR 5 PR 38 B AR RS2 AR LA B AE R 43 o

[00101  HRYEASA B ZE — 75 AR — W HL AR B H B R 45 63845, H E R R 525 FR 09741
n] BL g BRIR B AR B B S PR B AR K7 2 AR TR I A R 35843

(00111  FrA BRI =it 77 280, Prid B s B JR &5 480 73 I 55 v] 28 X CDR )7 71 ik
HEL b (1) ~ ) B oeiiar 9 -

[00121 (1) CDRI K744 SEQ 1D NO :1 Ai7x/F41), CDR2 ¥ /741 4 SEQ 1D NO :4 Fron)v41,
CDR3 %)k SEQ 1D NO :2 FinfF4 ;

[0013]  (2)CDR1 KJ/F425 SEQ ID NO :1 Fy7~/F 41, CDR2 [’/ 4124 SEQ ID NO 4 FioR/v41,
CDR3 W44 SEQ TD NO 40 iR FR4

[0014]  (3)CDR1 [{J7 41k SEQ ID NO :39 AT7n)¥ 41, CDR2 [{J741 4 SEQ 1D NO :4 Fizn/F
4, CDR3 HIF41) 4 SEQ 1D NO :3 Fion/F4 ;

[0015]  (4)CDRI W4k SEQ 1D NO :39 FroRJE41, CDR2 WIF41) 4 SEQ 1D NO 4 iR
%), CDR3 KIFF%1) 4 SEQ 1D NO :40 Fion/Ea) M / 8

[oo16]  HARFEWAFX CDR HI/FFE HLLT (5) ~ (8) Pion@alak HAT 74 -

[0017]  (5)CDR1 {741k SEQ 1D NO :11 FroR/¥41), CDR2 [ /751 % SEQ 1D NO :12 BioR ¥
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%1}, CDR3 {74124 SEQ 1D NO :9 Fran/T41 ;

[0018]  (6) CDR1 [¥J¥ 4124 SEQ ID NO :11 Fi7/¥41), CDR2 %4124 SEQ 1D NO :12 FisR/E
51}, CDR3 P41 4 SEQ 1D NO :41 FioR/¥5

[0019]  (7)CDR1 WIFE%1 M SEQ ID NO :11 JIiR/541), CDR2 1551k SEQ 1D NO ;12 iR/
51|, CDR3 [ FF41) 24 SEQ 1D NO :41 FroRF4) ;

[0020]  (8)CDRI1 HJJF41 4 SEQ 1D NO :11 Bi7~/7 41, CDR2 #7414 SEQ 1D NO :12 FisR/F
#1}, CDR3 HIFE41) 24 SEQ ID NO :10 B RFE4).

00211 R A KRB — 7 T — I kel b 45 &3 4y, L ESE FRL )P AL B
SEQ ID NO :19 ~ SEQ ID NO :22 772 s HAir 4741, FR2 17411 H SEQ 1D NO :23 ~
SEQ 1D NO :25 B3 sk HAr 427741, FR3 1I/741) % H SEQ 1D NO :26 ~ SEQ 1D NO :29 At
TRPEF)ER AT FEH, TR FIFES 24 SEQ 1D NO :30 P ek T4 7 s/ / 2R

[0022]  H:4%E FR1 /5401 B SEQ 1D NO :31 ~ SEQ ID NO :32 iR/ 8 AT 2L 571,
FR2 (55136 B SEQ TD NO :33 ~ SEQ TD NO :34 < BH sk Hfg A B4, FR3 K)E41% 8
SEQ ID NO :35 ~ SEQ ID NO :36 Fr7n/Z4) 8 AT A P41, FR4 B4 B SEQ ID NO =37 ~
SEQ ID NO :38 Pron/Fos AT F 3.

[0023]  FEA R OHSLHE T 2 rh, Frd HLR el P 543 o M ERE T A X FR 1Y/ 7 1) 1%
HELT (9) ~ (12) FianFa sl i A 74) -

[0024]  (9)FRIL /544 SEQ 1D NO :19 in/v41, FR2 (/7414 SEQ 1D NO :23 Frosiiy)T
#, FR3 [/7%1) 4 SEQ ID NO :26 Bz /341, FRA 74124 SEQ ID NO :30 Fron 74 ;
[0025]  (10)FR1 fJFA4 SEQ 1D NO :20 FT7R 541, FR2 (15514 SEQ 1D NO :24 7R
J74\, FR3 [RJ741 4 SEQ 1D NO :27 B n i1 7 41, FRA BIF 4128 SEQ 1D NO :30 Fionif)741 ;
[00261  (11)FRI [RIF#24 SEQ ID NO :21 Fi=/F41, FR2 ({15514 SEQ 1D NO :23 B <[
J¥41, FR3 %14 SEQ 1D NO :28 FT7n i 741, FR4 BYFF%1)2 SEQ ID NO :30 FiasirF41)
[0027]  (12)FR1 4N SEQ ID NO :22 ATonJ¥41, FR2 (54124 SEQ 1D NO :25 Fi7Riy
FEF, FR3 FIFES) G SEQ 1D NO 229 FiaciIF51), PR (F51)24 SEQ 1D NO :30 FrorIFH) 5
F /B

[0028]  HARHER]AFIX FR FFFIEBLLE (13) ~ (16) Frnpalsk HATA 77 -

[002901  (13)FR1 [IFFE%1 % SEQ ID NO :31 i/ % %1, FR2 1415 SEQ ID NO :33 FiR(#
FEH, FR3 7414 SEQ 1D NO :35 Fizs T4, FRA (155104 SEQ ID NO :37 BroxIfITF41
[0030]  (14)FR1 5424 SEQ 1D NO :31 FrzrJ¥41, FR2 )5 4124 SEQ 1D NO :33 Finiy
J¥4, PR3 175024 SEQ 1D NO :35 Fros iy 41, FR4 4104 SEQ 1D NO :38 Froirt T4 ;
[00311  (15)FRI [P 4 SEQ ID NO :32 Bz /741, FR2 17414 SEQ 1D NO :34 Ao~
J¥A1, FR3 5124 SEQ TD NO :36 FT7n 1741, FR4A (174125 SEQ 1D NO :38 FionitF41 ;
[0032]  (16)FRI (/7414 SEQ ID NO :31 Fion/741, FR2 (/74124 SEQ 1D NO :33 Aior (i
J7 %, FR3 1744 SEQ 1D NO :35 Fizn i1/ 741, FR4 BFF4124 SEQ 1D NO :37 FrRif)yal.
[0033]  FEAS B BLAK S 5 ZE b, BTk Ui sl o IR 45 A3 4 i RS v B X P 51
SEQ ID NO :5 Froni 381, FepEn] ZZ X J41) A SEQ 1D NO :13 FiniITF41.

[0034]  TEAKEHM J3— B ARSI 7 b, Prik A s bt I &5 53 7 I ERE ] A2 X 7
%24 SEQ ID NO :6 Fron /741, 588 m] 22 X J741 24 SEQ 1D NO :14 i)/ v41).
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[0035]  FEAKEIE 5 — BRI b, Priddi A e Pl a 45 58 o B RE ] A2 X 7
F24 SEQ ID NO :7 FionF4), 58 n] A2 X J7-41 2k SEQ 1D NO :15 B /741,

[0036]  FEA Iy — P HARSLE /7 Zb, BTk P sl iy n 45 430 7 1Y EREn] A2 X 7
%)% SEQ 1D NO :8 Fr7nIF4, FaEn] 42 X 741 4 SEQ 1D NO :16 FionftJF41 .

[0037]  fR¥E A K ZE — 7 IR — Ttk s PR 45 4538 7, HOBR B8 A 1861 EHEHE
FEXFIA « BEEEEX

[0038]  TEAKEIH, BTk TGl EHHE Z X BFESFFEF T, 40 Glm (£) \Glm (z) \G1m(z,
a) 8% Glm(z, a, x) o {CAKR WML LT, Tk 161 \EHFEEX AN Clm(z) &L,

[0039]  FEARAT, Brid x REBEIE X AHE 5 AP [FEF R4, 41 Kml \Km1, 2 3% Km3, 7EA K
BRI St b, TR x FRBETE 2 X 9 Km3 Y,

[0040]  RYE AN A BH A5 — 7 AR — I B s K pT R g5 A58 75, Horp pridk P r 45 &5 £
FEBBERLIR (scFv) RGP P scFv—Fc —#14FF. dAb F1H fh gk Z X (CDR) }#E’R
Fab FBt.Fd B Fah' HE.Fv flFab’ ), HE.

00411 A EHE —J5mub Koy B LR 7 1, Fogms AR B 58 — J7 AT — I ATl i p ik
HEHPUREEER 7

[0042] AU BHES —J7 90 M Ao, HoE A A A B 38 — Oy A — T A% 1R Oy

[0043]  FEAK I, PR EAR] LAY TobE 24 sl R IA 214, Efmﬁ%ﬁ%‘zﬁﬂﬂﬁnbf K
IR, TUAZ R IR, W B A28 1R sl T2 280 T8, 38 0 A9 itk . b Bk T i
FIRF AR U0 g PET28a. pGEM Ex1. pGEM7ZF (+) 8% pBAD24 %%, By il B % 3R 1A #4445 an ok
pBudCE4. 1. pcDNA3. 1. pCMV-Tag2B 8%, pGL3 basic %, 75 4% & BH (1 S5 i 77 2, Tk BLA%
IREAAR A peDNAS. 1, AT o B 8 A48 g i % SR i 23 2 55 IR S RUIRAH OO 5. 7EAR
KBS TT 280, P BR a0 A IR BR 2 A o

[0044] A EHHEVY Jy T Aotm = 4 i, HE 50 AN R B 58—y T ) RE I 70 - B3 — /7 T )
ESRE

[0045]  FEAKH, Brikfs 40 Mo n] DA JEAZ 40 el EURX 40 AR . I i 042 40 i Ag 2 A il
FLhan e, FTiRTE F 4 rT LLE L ) R Az g e sk EAZ A e P g TN / B Y IRIRZIR o T
RN E: M

[0046]  FUASJRBH Y, T3k A% 40 a4 an T A A KT AT B, T I A% 48 B 4] dnm] LU Ay e B
AN R MY (fn SE21) LB A L, BTl iR FLsh A @ el LA NSO 40 i . CHO 41 Hd.
TEA e B — AN S0t 7 2 7b, BT 340 i o BOAZ A i . AEA R B — AN sl 77 &b, TR
FEAZ4I R CLO-S 41 .

[0047]  FEA B, AT LA R AT SR T ] 0 248 1 7 % 07 v 3R A9 i Ju A R e A% PR B
A fE BN, Blan, nTiE ok A FL e B RGE SPEAZER S N A A . sk, ml g HRFE G
) 41 FUuGENE6 . X—tremeGENE F1 LipofectAmine, 883, Al 35 T 0085 540 25 18 5 .
JR 97 B3 R0 IR A D9 B3 IS R S A I R S I NG .

[0048] ALK R G KAEY, HEAARRWAE — T —Idiikek Kt lags &
#B3, LLAAT G ) —Fh 802 B 25 25 Rl 2 52 it ok} s Dok e, Pk §kl ik B 2] B A2 Bl 900
310~ 25 FH 2R R AL 71

[0049]  ARUHHEE S TS KA K S — 5 AT — WU PUA S HUR &5 &8 Bas —

7
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TR AL R 73—~ BRAR =07 1 R 230 18085 VU 7 0 1978 3= 40 MR AR il 25 TRy / 3897 RIZ A KA
B R AR RS2 AR AH G5 B 25 W R R o

[0050]  FEA W, TR B A K7 8RB A KR 2 G 2 fe TR AR
MRk A BER A KA 2R ERIA M AR R . fEARK AR ST &9, ik 5
AR k3R A K RS2 AR A K 2 e W M, R e R AR T B A b
g, HoAFRAEAS B T B 45 e « 9 < Sk e  tes U0 S« e 3 | B g IS s &
B OIS BB LIRS 1 270 P R e e 55 o

[00511 Ak BB b B AT sl &, & A AR K WS — 7 i —I b i sk
HPURLEEE T

[0052] ik, FriRFiAR BCHHT R 2563 7 ie vl AL Sl R i AR i 8l

[0053]  fLidkdh, AT a6 MR T SR T B e vl AL & 20 P, Hofr B R B o fh sl i
PR & & 5

[0054]  fLikdh, Frik o8 —HUAIE v A& w A I AR id -

[0055] AU BHES \J7 b K AR B8 — 77 I AF — B Pu R BRI DUR 5 -5 5 45 70 ) 24 4
PR o) & B R A, H e B ad R A 7R s ) e G I 3R B AR K R sl R R AR K
K752 4, 8 T gk e AR K DR - slege B AR TR 52 AR AH 26 5290

00561  LLFXIA< & BHAGE— B i .

[0057] AR AP B B2 OF WPLR K E KA T2 APk, FH L e 8 HERduvE A
PR B AR AR CDR X/ BHEAL DX, DA3RTS HA s G e JR PR o i 2B 24 vE e 1Y
P& B AR 7 32 b

[0058]  FEA A EHI—NSLii 77 2 b, & e B Pt M225 B HE R AR X 141, AR L
BEN]AZX FR1, FR2, FR3 Fl FRA J& 51 A Bu R 7 o1 FEREAT Lo g, 3 5 Rt M225 FaE
n[AZ[X FR1, FR2, FR3 fll FR4 JRH AR AR R (germline) PLfE (o {4 fo s J5i 4 55
%) AR X AHAS R FEF) . ARG 200 insilicon J532%, 2 B AHALLE %1 5 HLA-DR 43 145 & 1128
FrpE, 32 S S R B A HE 22 2 2, AT fe 28 5 57 B % W 28 [X 1 FR1, FR2, FR3 1 FR4 f) A
AP H o TEMCHE QRS540 1256 b, W TFREAL A AL 53 B B M225 HUAR IR ] A8 X A7 441 ()
SER, AR HT HE S CDR A4 78 BT 9545 B8 (1 B M225 BT R HESR SR JE e mR 5. X HLA-DR 43 F
S5 ISR R 45 = ) CDR1 AT CDR3 1 25 G0 I Ak, W FH 43 -0 04% , 43 Al e ARG IRl =2
PR R M225 Pk g S 3L 8 10 28 513 % 355 N IR AL 2 B8 m) A8 DX R S AR 2= e) 45 4 77 5, 18
S EER L BRI S (salvation) , o425 ) FIMS(E , 2EFE CDR1 1 CDR3 J7 31 h m] AL
AR 2 FE 2 » DABR AR T TILA-DR 43 145 & ISR A, FF B i iA CDRS (X sk 5 38 7 A= KR 152
HPURKNI A

[0059]  FEASBHI by —ANSE i 77 b, A BB M225 JUAE I R BE v 22 X 1 e 471, A A
BHEA[AZ X FR1, FR2, FR3 Fl FR4 J@ A5 APLiAEZE R P4 (NCBI Ig BLAST) #HAT HUEZ, #%
5 R T M225 B8 BE R AR X FR1, FR2, FR3 FIT FR4 R A AR AR &R (germline) Fiikm] AR [X
FEXT R EA, SR 54 0T in silicon S HTABALUT %1 5 HLA-DR 4y 145 & e f e, 16 e S ik
T AR TIHEZL P41, M B A ST R E T AR X 1Y) FR1, FR2, FR3 Fil FR4 (1 AYEALSF 41 7E HEAE
I AERIR SRS b, T B TR BT L 225 PRI ] AR X ST R ] 5 A, 4 BT HE S
FF CDR #4 BB 75 46 P 1 B M225 HLAAG NVAE BR e L e ik 5 . X HLA-DR 43 1 &5 & IR S8 F P 482

8
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f511#) CDR1 Al CDR3 11922 Sy R Ak, Wl R FH 2 730 82, i R 2 AR K BBl 22 AL )R B M225 it
PRBEAT Je FC R IO B 2L B vk 3 5 N AL ERE v AR X 1 7 Ak =8 ) 45 & 7 X Jl v S AR e
WS (salvation) , UAEHES | I3 FURI(E , 1Z64E CDR1 A1 CDR3 J7=41) -1 il LALLM 2 3588, LA
FEAK T HLA-DR 43+ 256 BISE R P, FFeaE ik CDR3 X 38k 5 36 J A K IR = 52 At JE SR A 1)

—+: A
2’1—!/3:!\0

[0060]  TEAS AR BHISCETT S0, ANIES A B g9l j 73 A1 A TGl EHEHEX Fe A B
FURREE EX « B, JF53 AN b S5 5 n] AR X RS BE m] AR X &+, A i bk R 42 i
FRIRFN o VG T FIE AL Yl FLah Y g AT R0 Ak, 19 B AR L bR AR K A
T2 AAHLK BAO3. BBO3. BCO3 il BDO3.

(00611  FEA A2 B SE 7 b, PR B R7E 5 4 i 2 11 38 17 AR K ER 7~ =2 AR 1) S Rk L B
T LGOI Fc 4 5 4 Wi 3% 110 3% 12 A2 A PRl 752 A g 5 10 14« 310 0 40 58 10 =% 12 AE K IR 7 2 4%
WAL 3 PE AT ADCC E H 7710, 5 52 % ZAH LU 38 HoA o8 v 1, R Hoa SR e 8
'{“E’fo

[0062]  TEAS K BHIT SE 77 2, BT i Hr A 22 i eg 40 B iy A8 8 1A #0048 A, 491 4
2% Bz g e &5 Bgpdes TR A LR, F BAESh /K- 5o B S 5 i e A i o
[0063]  FEAKRIHA, Bidk 5 A Ui B, 75 A SC A A H B0 Bk 22 R EE R 42 a] B AR sk R
N T PR S o FF L A b B H I EE B BRI R AL 25 L 2 T 2B 2 Al R R 2R
B IR VA o P A A O AR VR RN S B0 S R M D RIS DA AH R AU N TV A T B R R
FBIR . [FET, S T S Ar R B AR AC S B, R IR A SRR 1 SO

[0064]  FEA K, AR5 “Puik” BIGEH B X AHE 2 IEE (B AA—4% %" L
BEFI— 4 (D 8 ) AR ZIREO S T PUAREET 520 « M N 8. B
narRg u . 8.y, a 8 e, IF B aPEPUARRIRIFR AL 2 Sl TeM. IgD. 1gG. IgA F IgE.
TERCBER ERE N, T AR X RE E X8 K8y 12 s 2 DI 1 < 17 K%, s
KA 3IANEELZNAERI “D” X, FEMHEER-AZX (V) MESHEEX (G Hk.
EREE R X H 3 DAk (CyL. G2 T Cy3) . HREBEH R AR (V) R EEX
(C) HH M. BHEfEEX H— N C A k. PLEHITEEX AN FRBEREH 508 E4H
R 7, AR RIE R AR AP (9, ROV AT ) i BsMARESE —4 7 (Cla)
BI&5E o Vy A1V, DB T g4l 73 o4 BAA S8 PR X (RO B JE X (CDR) ) , He R A
BRSNS IR R ZRIX (FR) BRI % V, A1V, H14% ~#)AF :FR1. CDR1. FR2, CDR2. FR3.
CDR3.FR4 ME LR v 2 R ILR M HEZK 34> CDR F14 4> FRZH Ak, & 8% / #2855 ] A8 X
(Vg R VD) 23 BITE ISP AR GE A8l Ar o 2 FE TR 22 25 DX Ik s &5 A4 B 1) /3 Fid 38 1 Kabat Sequences
of Proteins of Immunological Interest(National Institutes of Health, Bethesda,
Md. (1987 and 1991)), 8% Chothia& Lesk(1987) J.Mol.Biol. 196 :901-917 ;Chothia Z& A
(1989) Nature342 :878-883 [ Lo ARIG“HUE" A ZAAT R L B~ DR AR Tl . 41
an, FLALHS, e, EABUA . BT EBLAE SRR, BUATT LUE AN R R PR B i,
B, 1eG (A, 1gGl, 162, 1gG3 BY 1gG4 WAY ), TgAl, I1gA2, TgD, IgE B¢ 1M Hifh.
[0065]  {EA KRBT, RIEPUAT “Prmss &0 7 £ff e Ktk — 12 150, g
F AR R A A PUAFT S A AR PUR (B0, ERCCL) [RE ), 5 58 BEPUAR 35 4 6 BT R 1

SMaE . % & I, Fundamental Tmmunology,Ch. 7 (Paul,W. ,ed. , 55 2 ik, Raven Press,
9
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N. Y. (1989) , HLLHA B 5 A& FHALRSS, TP By, nldd #4240 DNA £ REE
i SE LA I B B 2= W AR PR S S o B 25 00T, PR 4558847 B.4E Fab.
Fab’ \F(ab’ ),.Fd.Fv.dAb I H Mg EX (CDR) F B DI (B, schv) ik & Piik.
Pifk (diabody) FIEFERT 2 K, JLALE 2 IR 5 2 KRR = BT R 455 58 1 Pk iy 22 2
— BT

[0066]  FEAA I, ARTE“Fd F B BHaH Vy M Gyl S I Hiia i B s ARG “Fv fy
B EIR PR SRR v,V SR R B A B s RTE“dAb B VETR RV, S A
ZHRR P B (Ward 25 A, Nature341 :544-546 (1989)) ; Rif “Fab JBE” B H Vi« Vi
C, F Cyl S5 eI PR B s RIE“F(ab’ ), AFEVEIR OB BEEX _EH —6MHTiE
IS Fab Jr BEIBTAR A B .

(00671 7E— 284l T, PR PR &5 & 5 o R R BE DR (B, scliv) , Horp v fil vy
25 1) B A R 7 A O B 2 IRBE RS R AR B XY TR R - (2 W, B, Bird
& A, Science 242 :423-426(1988) # Huston 2% A, Proc.Natl. Acad. Sci.USA 85 :
5879-5883 (1988)) . & scFv 43 Al B A — W 5544 :NH,—V,— $:3k —V,—COOH 8% NH,—V,— &
3k -V —COOH, & & B A AR L th 5 B 1Y GGG6GS 2 KL 187 41 sl H AR (R 4l ple. 491 4, W]
BB IR 75 (GGGGS) , Mz S, (B ] i B H AR (K (Holliger 25 A (1993), Proc.
Natl. Acad. Sci. USA 90 :6444-6448) . w] FH T A< & B i Hifth 32 35 i Al fthan 25 A (1995),
Protein Eng. 8 :725-731, Choi 2& A (2001), Eur. J. Immunol. 31 :94-106, Hu 2& A\ (1996),
Cancer Res. 56 :3055-3061, Kipriyanov 2 A (1999), J.Mol.Biol. 293 :41-56 F1 Roovers
2= N (2001), Cancer Immunol. iR,

[0068]  7E—LBff UL, Hrib g P, B, XU, Horr vy, BV, S5 B0 4 2 iksE b
FRAE, (E AT FH R JE 193 82 A4 DLEICAS S v/ 6 RH (R BE 10 P > 5 44 3 TR O X, A T S AR 465 44 dak
55— R BEI BAN S5 A BN I B AP A PR ES E AL (20, i, Holliger P. %%
N, Proc. Natl. Acad. Sci. USA90 :6444-6448 (1993) , Fll Pol jak R.J. & A, Structure 2 :
1121-1123(1994)) »

[0069]  {EAA T, ARZE“RTAETFS)” T8 5 A K W PURSRBLIR 856 3 o A0 Be i e
F) i 5 AR HATS AR B 5 A e BH Bk sb S &5 658 0 AH N By B A LR EGFR &5 6 3& 1t
FG I SRS P51 o

[0070]  mJ % FHASGTEFL A A 52 AR RILER (o4, BE2H DNA HEOR BAR{E sl 2 W 2
) MERERRUAR (i s v ERLR 2E12) SRS BUARIBURSS &3 (W, FiRbuiA
By, IF H VA S X se stk i) A8 R 7 SOsRe 3 e i P e R &5 &8 40 o

[0071]  FEA & B, 20 B B 2 2k 8 F1 4 538 FE L H . 2 WL Immunology-A
Synthesis (%8 2 i, F. S. Golub #1D. R. Gren, Eds. , Sinauer Associates,Sunderland,Mass.
(1991)) , Ha@ it 5| HA& FFA AR L.

[0072]  FEAKIAS, Brid % IR f0.4 DNA 1 RNA.

[0073]  AEHIA R

[0074] AU BHERX g8 by N Bk G 52 00 2 b, A 25 ez R iR A dsfe R
A PTAAR HE ZE DX R 70 5 | 2 A 38 JR PE ) CDR X, T il 307 1) I N IR A Pl s 2B KR 7
AR 1gG1 WRIHUAR 7+, FT3Hu 4R B A b 52 02 90 Ho S AR 10 S 92 I e R B g 170 T R o &

10
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A T, M SRR A AR A TR A OR AU T, ] DATIC I PR S H B A HE B o
S

3 =15 FE

(00751 & 1 FraAdisk 5S40 R 7 A K HE 724w .

(00761 B 2 P APUARFHET EGF F 4R 5 40 M3 17 % i AR K R 2 AR 85 S I EL A, o4
AR A 0D450 1H .

[00771 B 3 Fion R hoikdmdl A431 4 i 25 i R i AR KA T2 (R B ER fb 19 HL AR

00781 K&l 4 Fros P A HO-U I 40 M A S 40 B (ADCC) 3 P 5 &

[00791 [ 5 Fion A SR 41 MY —T 40 AR ity S 56 00 52 B AR R o B 2 T e o

[o080] K 6 Fran Adiitiont A3 S A431 /s U R A Y (g AR Km0 E ] o

BRI EAR

(00811 "I I &5 -G St 19 A A A B 1) St 7 SR EAT WA, R AR R A DU 2
PR, T A SE AR A T U0 B A R B, T AS R AR A PR E A A B B ] o S P R B EL AR
et , 42 B R A AR B IE R R DU AR EAT o T R SR B RS Ry E B AR T R, B
W] DL i 1T A FRAT R

[0082] S 1P iR p2 A IR+ 52 A A UsiAb B v R HUAR B R v AR X P21 K i v
[o083]  LLF 4 ilHt M225 B EHEHE ] AR X )74, R RIZE53 4 FRL, FR2, FR3 FIl FR4 fE4L ¥
%} :QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWLGV IWSGGNTDYNTPFTSRLSINKDNS
KSQVFFKMNSLQSNDTATYYCARALTYYDYEFAYWGQGTLVTVSA (SEQ ID NO :17) .

[0084] R ILEHEWAZIX FR1, FR2, FR3 F1 FR4 JF 4% N Pu &S BT 51 2 3EAT Lo, #%
5 RhT M225 EHER]AF X FR1, FR2, FR3 1 FR4 & AIAHIA AR (germl ine) Hifhn]4E
XARXT N R Ao S8 )5 H NetMHCT Ipan BAF8k B4k, &0 in silicon 773, 4 AR LA
F1) 5 HLA-DR 43 £5-5 ISR TPk, i S R S AR IHE 28 P 271, AT e 44 sr N YR AL g m]
ZZDXHY FRL, FR2, FR3 R FR4 (4. AEVCHESZ5 M) i SE A b, B TH 8L A8 7 7
5 225 HUARB ] 2R DX ST AR S (R 4564, 43 AT HH Sl CDR M R BT 55 0% B 1 Bl 225 iR R AE 48
IR AL 129, 148 A1 L67. X} HLA-DR 4> 45 & s A2 /5 14 CDR1 F11 CDR3 1 = Fa iz
JA AL, WY HH 53 1 082, 43 B 28 B2 A2 K IRl 1 52 A4 BRLUE M225 P A A 3L Jl i 2 Ak i o Ak
5 N ERE AR X I r AR m g A 7 AL Mok v EER L, Wl S (salvation) , JiiflE
£ HFFAE (Sircar et al, SnugDock :paratope structural optimization during

antibody—antigen docking compensates for errors in antibody homology models,
Pl.oS Comput Biol. 2010 Jan 22 :6), & CDR1 F1 CDR3 F&4 th ] DIARAL 2 5 ES , °4 CDR1
TR 33 £ 55 GLy Ak A2 2502 Asp, #F CDR3 FH I 100 7 2% Thr T4 A2 ZEB2 Asp, PAFEAX
5 HLA-DR 4> T~ 554 M ME, JEok P01k CDR3 X 5 % e A KRl 2 (R P R R A I &5 4 .
Pt I ERECDRL 5 N Y D V H(SEQ ID NO :1) ;Hrikit iU ESECOR3FHIHAL DY Y D
YEFAY(SEQ IDNO:2) FIALTYYDYDF A Y(SEQ ID NO:3), tHT CDR2 %f HLA-DR
T A ISR AR, O/ B IR BLBT M225 1/ CDR2 JP41) (L4104 VIWSGGNTDYNTPETS, SEQ
ID NO :4) . AL, BEAPUAL IHELL 211 COR 34, 15 B0 4 M Rt R A KE 732k A
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PR R LR R ] AR X TP AN

[0085]  QVQLQESGPGLVKPSETLSLTCTVSGFSLSNYDVHWVRQAPGKGLEWLGVIWSGGNTDYNTPFTSRLTI
SVDTSKNQFSLKLSSVTAADTAVYYCARALDYYDYEFAYWGQGTLVTVSS (SEQ 1D NO :5) ;

[0086]  QVQLQESGPGLVKPSETLSLTCTVSGEFSLTNYDVHWIRQPPGKGLEWIGVIWSGGNTDYNTPFTSRVTI
SVDTSKNQFSLKLSSVTAADTAVYYCARALTYYDYEFAYWGQGTLVTVSS (SEQ 1D NO :6) ;

[0087]  EVQLVESGGGLVQPGGSLRLSCAASGFSLTNYGVHWVRQAPGKGLEWLGV IWSGGNTDYNTPFTSRLTI
SKDNSKNTLYLQMNSLRAEDTAVYYCARALTYYDYDFAYWGQGTLYTVSS (SEQ 1D NO :7)

[0088]  QVQLKESGPGLVAPSQSLSITCTVSGFSLTNYCVHWVRQPPGKGLEWLGVIWSGGNTDYNTPFTSRLSI
SKDNSKSQVFLRMYSLQTDDTARYYCARALTYYDYEFAYWGQGTLVTVSS (SEQ 1D NO :8) .

0089l UL EZ/FAIH S/ NEFH 5T -

[0090]  QVQLQESGPGLVKPSETLSLTCTVSGISLS (SEQ ID NO :19)

[0091]  QVQLQESGPGLVKPSETLSLTCTVSGFSLT (SEQ ID NO :20)

[0092]  EVQLVESGGGILVQPGGSLRLSCAASGFSL.T (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]  WGQGTLVTVSS (SEQ ID NO :30)

[0102]  NYGVH(SEQ ID NO :39)

[0103]  ALTYYDYEFAY (SEQ ID NO :40) .

01041 =) 2. Pk B AR K IR 52 Ak N R4k S 5e I PR R i n] AR X T2 i e it

[0105]  LAF 24 RPLM225 BIRSETAZ X K51, FRIZEH5 43 4 FRL, FR2, FR3 Fl FR4 fE 427
H)

[0106]  DILLTQSPVILSYSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIKYASESISGIPSRESGSGSGT
DETLSINSVESEDTADYYCQQONNNWPTTEGAGTKLELK (SEQ ID NO :18) o

[o1071  [RIFES M7 BT 225 BB EREE n] A5 X [ 740, MR H 42 B8 n] A% X FR1, FR2, FR3 Fl
PRA Jy ZU A NPUARZE R e 21) FEEAT LU, R 5 Bl P M225 #2585 R 28X R1, PR2, FR3 F1 'R4
JEAAHI AR R (germline) FUAART] AR DX AHXS T 41, 28 J5 F Ne tMHCT Tpan 31 448% 3 4% 4K
. 223k in silicon 3 FT TR ARRUT B 5 HLA-DR 3 455 1S58 R4, 126 H i B I O HE
HLFEA , M S 280 ST 42 BE ] A5 X 1K) FR1, FR2, FR3 il FR4 [ AJRALIF %) . 7EIHAE 2R 45 #4 11
Fenih b, N E AL LR S04 B 225 BUAR R R AR X AT AR S (R S5 44, 43 A B S F CDR A 2
BT 15 B 1) Sl At B HE AR S FE RV L 158, X HLA-DR 431~ &5 119 55 A 42 71 11 CDR3 (4
T I R Ak, WIS 77 7 XT 8, 23 BT8R AR KA 732 R M225 FLAREEAT & M i i A TR
B 5 NIRAL BT AR X s AR TR g4 7 2 il v B ) S (salvation) ,

yofEtEs| 3 FEAE (Sircar et al,SnugDock :paratope structural optimization during

12
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antibody—antigen docking compensates for errors in antibody homology models,
PLoS Comput Biol. 2010 Jan 22 ;6), 3% CDR3 4t a] LLOCAL B 2 5/, ¥ CDR3 H ) 93
AL 5 Asn AL A ZFE R Glu, 97 7 21K Thr (R FER Ser, LLFRAK T HLA-DR 7 &5 &
FISE A, e HUik CDR3 X 35 3R B AR K Rl 72 bt JR R A AH A0y 1E o a2 25 e 1 &5
o FriE IS ECDR3 A :Q Q NN E W PT S(SEQ ID NO:9) f1Q Q NN D W P T T(SEQ
ID NO :10) . M T%:%E CDR1 FU CDRZ X HLA-DR 43 T 45 & WISE R R B, MR8 R P M225 19
CDR1 ( HJ7 %1% RASQSIGTNIH, SEQ ID NO :11) F1 CDR2 /&4 ( HE41) &y YASESIS, SEQ 1D
NO :12) o BB, BEA R AL IFIAE 22 77 21 F0 CDR 3471, 19 BUF T AP 3  3R J AR K R 32 AR TR
W S R R RE 0] X PR -

[01081  EIVLTQSPDFQSVTPKEKVTITCRASQSIGTNIHWYQQKPDQSPKLLIKYASESISGIPSRFSGSGSGT
DETLTINSLEAEDAATYYCQQNNEWPTSIGQGTKLETK (SEQ 1D NO :13)

[0109]  EIVLTQSPDFQSVTPKEKVTITCRASQSIGTNIHWYQQKPDQSPKLLIKYASESISGIPSRFSGSGSGT
DFTLTTNSLEAEDAATYYCQQNNNWPTTFGAGTKLETK (SEQ TD NO :14)

[0110]  DIVLTQSPATLSVTPGESVSFSCRASQSIGTNIHWYQQKSHESPRLLIKYASESISGIPSRFSGSGSGT
DFTLSINSVETEDFGMYYCQQNNNWPTTFGAGTKLEIK (SEQ ID NO :15)

[0111]  EIVLTQSPDFQSVTPKEKVTITCRASQSIGTNIHWYQQKPDQSPKLLIKYASESISGIPSRFSGSGSGT
DFTLTINSLEAEDAATYYCQQNNDWPTTFGQGTKLETK (SEQ ID NO :16) »

01121 UL EZ AP S B 5 E

[0113]  EIVLTQSPDFQSVTPKEKVTITC(SEQ ID NO :31)

[0114]  DIVLTQSPATLSVTPGESVSFSC(SEQ ID NO :32)

[0115]  WYQQKPDQSPKLLIK (SEQ ID NO :33)

[0116]  WYQQKSHESPRLLIK(SEQ ID NO :34)

[0117]  GIPSRFSGSGSGTDETLTINSLEAEDAATYYC (SEQ ID NO :35)

[0118]  GIPSRFSGSGSGTDETLSINSVETEDFGMYYC (SEQ ID NO :36)

[0119]  FGQGTKLEIK (SEQ ID NO :37)

[0120]  FGAGTKLEIK (SEQ ID NO :38)

[0121]  QQNNNWPTT (SEQ ID NO :41),

[o122]  R¥E EIRSIHEE 1S B AT UEA L FA S -

(01231 & 1. AUitbdi EGFR PLiAdl &

TR L FR RARETHRTE AR BTHETE
X X
BA03 SEQ ID NO: 5 | SEQ ID NO: 13
[0124] BBO03 SEQ ID NO: 6 | SEQ ID NO: 14
BC03 SEQ ID NO: 7 | SEQ ID NO: 15
BDO03 SEQ ID NO: 8 | SEQ ID NO: 16

[0125]  SEHEM) 3. HUF e A IS P AT 26 B B B P 1 ) 4%
[0126] (1) H 9 MEM] 1 0 2 5t O s I e T 48 [ 9 e T A8 I 1), 43 9 o OF
13

CSPC Exhibit 1003
Page 214 0of 459



CN 103772504 A w B P 11/15 7T

B 1 G B EEBE R B ] AR X A PCR 519 5% 1 18 b B, & i 5 ) AN 75 BB VA7 2o
PCR 5| A I v B — K 54 DE, AHSB I H R BR A I8 M ES . RETH
SR PCR 514 7 B, 14T & 48 PCR W,

[0127]  PCR MW AKZFR :dNTPs 0.2 u MOERZHREE) BN PRI EL 1o 1 510X buffer
3p1;cloned pfulInvitrogen) lu 1 ;I7KE 301 1.

[01281 PCR & M % ff:94 °C 3min — (94 C 30s — 56 T
30s — 72°C 1min) X 30 — 72°C 10min

[0129]  PCR F=#)45 1% B0 IatkE i f vk 2 B9 5 [Pl a4k B 9 B, 48 EcoRI B YL AS , WL
P B ) AR X A RS E n | AR X A1) 1 il v [ 3] pCR-BluntIT-TOPO (Invitrogen) &
L, FAL B KA B TOP10 (Invitrogen) 5 4F LB/Kanamycin AR BT %L, B 10 NEE
BB Fr T Kanamycin 1 LB ARG FE 9 1555 , A QTAGEN JJUk: $2 AT & (QTAquick
PCR purification kit) $EHUTCHR JEUHATING , B € ERERNERFE ] X 74,

[01301  (2) Rl afk

(01311 M IE 5 A B 4f Mg 47 B RNA, A RT-PCR 77 ¥ 3K 19 A 1gG1l = #% {6 & X 1gGlFc
B REE 2 X « 5 B 7E RT-PCR B 5 N 75 B2 00 B ) A7 a0, JF F 3L 5 4 2t 3
pcDNA3. 1 (Invitrogen) FIXZ AL, 43 5143 3] pcDNA3. 1-Fe F1 pcDNA3. 1-k FIAHF ALK, &
DH5 48 B %4k, , BURL P ORI 77> i o B0 1 v o

[0132]  HA A TgGl ERFEEX TgG1Fc FBEIIFAIN -

[0133]  ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV
TVPSSSLGTQTY ICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYRVVSVITVLHQDWLNGKEYKCKV SNKALPAPTEKT I SKAK
GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDTAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL TVDKSRW
QQGNVFSCSYMHEALHNHYTQKSLSLSPGK (SEQ 1D NO :42)

[0134] HAPREEE X « FERTHIN

[0135]  RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHRGLSSPYTKSENRGEC (SEQ ID NO :43)

[0136]1 BRI FSE ] 25X H Eco47111/Nhel M pCR-BluntII-TOPO [KIFHPETEEY) T, vafE
JE N peDNAS. 1-Fe FRIEH A&, fF BT ZEX S51H 2 X &R PR 48X i Ascl/
BsiWI M pCR-BluntII-TOPO FJPHPESCIED] b, SCFEZE N pcDNAS. 1-x RIXE AL, {640 57E
nARX SEEXER: (7] &2 CHR Morrison SL. Cloning,expression,and modification
of antibody V regions. Curr Protoc Immunol. 2002 May ;Chapter 2 :Unit 2. 12.) .FFIK
251t DHS 40 B 5 Ak, BUREE ORI -1 8 P e v 8 . )7 45 2R 5 il SR Ht iR i gn 157 41—
F, B B BB IR ERER SR BE M B3 IA

[0137]  (3) %44k CHO 40 e B S 94k ik

[0138]  4HMLZR A5 7R 444 :CHO-S 4 e (W [ Invitrogen) ¥57e451F 4 1 X CD-CHO (i H
GIBCO) , 1 X HT ( W [ GIBCO) , 8mM A4 Bkfi% (1 [ GIBCO) , i T 37°C, 8% CO, ¥HLiH. K
2 (2) SR IIPTAERE R A AR R R A SR AL g% CHO-S 41 i, K DMRIE-C %% 441K,
& (W H Invitrogen) , fZ UGN & Ul BH B4, F RIS =R, MiiEss T kKR
FEW I 500 1 g/ml G418 (W H GIBCO) F112. 51 g/ml MEMEEZE (M H Sigma) HEAT MK
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k. ML 14 KJg, Yok B 0% 2 sl s o5 TS LoD, - H B8 ELISA 57 (£
% EGFR-Fe 2K [ 31X 1 293T e ) £rille mbith kit s, ik Rk Pt £
salE, R#EERETR 7 KRG, B OWEER 7R B, R E O AFSERZENTHE (W B GE) 4ifb)5,
SEHTE PBS, H£eit 0. 22um [EIT 3B S5, BI43 145 244k (#5451 /4 BAO3. BB03. BCO3 Fi1 BDO3, H
T LU % S

[0139]  SEjlfsl 4 vt M OO I BT b5 4t i 2 1 3R 52 AR Rl 52 A R 58 R

[0140] A A431 4ilffe (ATCC) KrillFRIAHUHANT 3R iz A K B F 52 R is S SR FRE 7. A431
YU 5 A FIRBE = PR 4 &, 4°C, 1 /it o FH PBS e =i, A 100 f5 45 B %) FITC 7 id
HIBT A Fev ¥ %M — i (WJH The Jakson Laboratory),4C—/Nif. PBS ¥t =i 5 FH i
AAIBUIN 5575 (B D o AREETFIEZ 65 E R Prism B 5 EC50 (254
HROARFE ) i, g5 KWk 2. H e LRI AIR4L Pk BAO3, BDO3 Lg% (JWT
HRAEMHNARAT ) A5 Ea4 5, BB03 Fl BCO3 5520 Z AL Fifa W HiiA i
GESEM TR T 22 A (Nimotuzumab, I T Merck Kgad) .

[0141] 3K 2 Pifh5 EGFR &G TERYT EC50 {H

[0142]
GIINES EC50 (1 g/m1)
BAO3 0.21
BBO3 0.25
BCO3 0. 32
BDO3 0.23
T 0. 28
E G 0.42

[0143]  sjfiff] 5 HiikEHWr EGF 54k ik B K 72 a4

01441 ] A431 40 HE (ATCC)Cell-ELISA 75 % (i £ M. Bioo Scientific &4 7
MaxDiscovery in Cell ELISA kit hiEH4S) il ik HuARxy EGF 55 41 M3k 1k K A K K+
ARG A IBHWIBE FT « AR EE B S A431 QIELE 4 CHIFE 1 /S I = h5 0
A N R AR EGF (W 5 R&D) , FH PBS ¥t = . 2R S5 HRP bric B2 A Z AL I 5 4
MuR T R A KR 72 AR g S AW ER G EH AR T AERKEA T (K 2) . WREMEE
0D450 {EAH Prism AR 1650 (P EIMHIH R ) {8, 45K IR 3. HEFRHA KRBT
NPT BAO3. BDO3 Ll 52 10422 55 53 1 FHL Wy P5C A4 15 40 i 3% i 2 i AE KPRl =2 i 5 A i
Wi M, BBO3 F BCO3 522 AR . PUANDHT AR 00 BRI P 35 5 1o T 28 ik A

[0145] 3 3 PUARPHIT EGF 5 EGFR 45435 IR 1C50 i

[0146]

EINES 1C50 (1 g/ml)
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BAO3 2.31
BBO3 4.38
BCO3 3.59
BDO3 2.91
BWZ 3. 25
RIRAE 8. 25

[0147]  SZifF] 6 PULARHNE] A431 40 2 10 6 f2 L K Bl F 2 A4 i b

[0148] A6 FLARERT 5 X 10° 4 / FL A431 4l i, A sE 5 758 (DMEM+10 % FBS) it 2 15 7% .
e 2ml DMEM B5 9%, AR 4 B s = 5 9% 16-18 /M. FRdie ] Iml FOAGHT I G 5 97 55 (DMEM,
A8 10% FBS) ¥:95E 1-2 /NI, 76T 50ng/ml T4H EGF ( 3 /KB +, ) 3 R&D systems)
ANECAT 60 438, 0 Sug/ml LR A KB 72 AP A S A431 40 M. H TV ¥ 1 XPBS ¥t
3 3@, 250 1 1 40 ISR (cell lysis buffer, [ Cell Signalling) ZREJE, Bl
14000rpm, 4°C, 15 780, WA, H BCA RA S E 12 8. 4 western blot 77vE, 735
M anti-pEGFR (pY1068) Hifk (W B Abnova) Wl 3k fz AL 732 PR AL, PR e A
KR -2 APk (W H Abnova) Ml K FAK K2R & &, Hah BRI A K BT AR
TR BAO3 LU 52 2 SRR ] A431 40 B3 i 38 0 AR K I P2 (R i ER LU 1 vE k. &
Y TaRmE (E3).

[0149]  sZiEf 7 ARANTUIARMKIE AN N S 4 E: (ADCC) 56

[0150]  IE% ARJEFH I MW AN I R ES 28, SHEHRBAE ca®/Mg™ (1
HBSS (Life Technologies) /&E, B T WE 4B 43 5555 (Life Technologies) 432,
Jf HAE 800g BS.0> 30 4r%h., W HELE 5> FE LY PBMC, #E HEPES 22 i #h K Fh vk, JF LK
BT IERFERE, BIE | % H#OK A FBS (HyClone Laboratories, Logan, UT),2nM L— &4
Bk, 10mM HEPES, Fil 50mg/ml. JK A% 2 K] RPMI 1640 15373 (Life Technologies) #. J4%
BT 50mL S AT 22 g P ) Ramos A (ATCC) (10* N4ifL / FL) ASMIRERIUA (BT
50mL 43 BT v ) A BIFKR 96 FLEFFRR Lo B & WTE 37 CHHT s 7% 30 43
B AR S0 LI 5X 107 N 4l i 4y il T % FLIF HAE 37T°CHRE 4he {HH 40 1 1 193K
R4 (PBMC) : SB4H0H0 (Ramos 4L ) PLRUEATIIES . ixEF IR MRAE 2508 B0 10 3 Bh, 4R
Ja W BiEW .. F A S TERS TR TS Boehringer Mannheim, Indianapolis, IN) A%
TllIE R P U B SR AS I VA VR P 1 LR ol S B e, AR AR A B IO Fok B R
e FER PR = CPISSRBIR - PR 8RB / CPYIENRE - 5 B KRR
). HEE R 4 B, AR B AL BT BAO3BDO3 HL%Z 4% (cetuximab) A B & ¥
ADCC 3% 77, 48 0. lug/ml 1 lug/ml & T2 4% (p < 0.05, Student” s t &4 ), BBO3 #0
BCO3 5 52 5 Z AR,

(01511  SCEM 8 PSRN M —T 4 MLl S5 46 I 2 P AR AR S e 35 S

[01521 ¥ M EWEEH o= 12) KM ME W A 2 2400 3E 5 28 5, 54

16
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R FRAS B Ca2'/Mg2" ) HBSS(Life Technologies) ¥ &, & T Wk [ 40 Mo B6 5 4 &5 5
(Life Technologies) I 743 )=, 3 H 7E 800g &5 .0 30 40 Bho W B 76 40 5t 10 B 40 A
ISR 1% 40 {9, 78 HEPES 2% o £h 7K P R, I B M iR B VE T3 2 55 75 55 RPMT 1640 35 3%
#& (Life Technologies) 1. JT 13 45 J& if 5 4% 40 Mo 4k 22 7F 50ml s M1 1 ¢ 100 #6 B 1Y
beta—mercaptocthanol JEIfLiE ATM V 55253 (Gibeo) WHEBERZZE 2 BT W SRR 4080 IR
N 800units/ml ] GM—CSF (Endogen) FH 500units/ml [¥] IL-4 (Endogen) ;4k&d% 5% 5 K. 4R
JEEMA 0. 2units/ml ) TNF a (Endogen) FZKEE A 50units/ml [#] 1L-1 a (Endogen) 4%
SEERIE 2 Ko BB 7 R, A 50mg/ml 11 Mitomycin C1 ZE, DA (EA SR A e ity 4k 22 701k,
SR A LA 600G B0 AL BRI SR Al g . L 2 X 10° 41 / FL (100ul) #efh+—4~[H
JEEI) 96 FLEF IR, F CD4Cellect Kit(Biotex) MU BEEEkU s A CDAT 4o fF&H
2% NI AIMV 57555 78870 100 1w 1 BWSORANM (1 X 10° 4> /ml) 119 96 FLEFFEMR F
AN 10 LR FEDy SmM RIS e A (X HRZH I DMSO) , 2R 5 &AL 100 1w 1 iy CD4'T 41 il
(1 X10° A4 /ml) o B0 I T 40 M B3E20H alamarblue IR0 2 ()52 777428 Tnvitrogen
i) alamaraBlue Assay kit BGHE UL ) o 85 BB T 40 fBaS s (HHEIEA
T AR E el =Du R4y T 40 Mu X5 5E 2 /DMSO 4 1Y) T 4i He 3855 25, 7] 2% SCRik Stickler
MM et al.A human dendritic cell-based method to identify CD4+T-cell epitopes
in potential protein allergens.Environ Health Perspect. 2003 February ;111(2) :
251-254.) o« HEERUNE 5 Frow, AR B VYA AP B N B G PR 22 0 24 AR
S JeUE, Forh BAO3 H1 BBO3 552 b ZAH LU B BRIK (p < 0. 05, Student” s t f256 ) o
[0153]  SEHlA 9 BAO3 X ies, &5 e » Mok M foet 10 2L e i 8 448 L %) 14 4 M e ea s Pk

[0154]  BAO3 il , 45 i , Mo Mt 2L e Jofeg 20 W i) AR AP v 1, 29 oo e % I 4
BRI ADCC 35 PERI AR AN IG R AP HIE AT T 881 ADCC v PRI e 77 vE 5 Sk 7 45 1A . &
HRIERFNEIE I E S < 96 FUBREEFH 300-2000 > / FLAS [F e 40 e CRE 45 AS [=] e
Jed 40 e TR 8 B PP G MU L ) L AESE RIS SR IR NN AE0N 10w g/ml [ BAO3 HT TgGl
AFHPUR (1 H R&D systems) H75F 5-10 KJ5, M Alamab luc 3l 2 40 fe i 4 (2 vk
M Invitrogen [ alamaraBlue Assay kit XA ULIH ) . 5 T1gGl AT oHEAH A 41 i bk
wm M (% ADCC) A4l e A= KAkl % . gl bk A Kbt 2 b ERW K ( =18
fL) o IR AT A BUE RS, BN PE 22 FRIA — L (PE-labled anti-human 1gG1,
Southern biotechnology) , FAH FACS Il 5E EGFR FIX 7K. H &5 ik 4 iR, R R
ANBEALPTR BAO3 Xf Z i fifidas, &5 ipded , 1 Bt e R0 7L Batdes o g 4 i A Koo B e A (3R
4)

[0155] & 4 :BAO3 XFAS[A] I 40 My it AR b i

R 78 KR B 7 4 FOLAR EGFR £&i% | % ADCC | AFfgmit A
7K Kip gl F

[0156]

17
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H460 + 14 % +
A & A549 ++ 28 % ++
H292 7 ++ 18 % ++
DLD-1 ++ 27 % +
R HT-29 ++ 29 % +/-
[0157] BXPC3 ++ 17 % ++
FRRZJE HPAC + 15 % +
BT474 +/- 3% +/-
LI B SKBr3 + 9 2, +/-
BT20 +++ 22 % ++
MDA-MB468 +++ 18 % +
HCC1937 ++ 21% ++

[0158] NI :+/-5-10%, +10-20% , ++20-40 %

[0159]  SLJiff] 10 BhAM2 R SE e

[0160]  #5 Balb/c #REAAESE 0 R =5 A B REL I 40 iodie A431 41 (5 X 10° /41 e
/0. tml/ B /NEL) o BB B RS AR I i, PR O MEF A (R X 58 %) /2 kit
o IR /N AP EI(E IS ) 100mm” (61-158mm’) B, AR Iirgs /I a7 98 /) BB ATL 73 i Fk
32H. MR NI R DU R N B me/ke 25 2, Mt 42 5 k. ZEERER K (VR B
PEXTHE ) o B AR AT 6 FTow, ARS8 ER KON A, I 76 — AR PRI 3 > 1500mm’,
AR B R IR A PR BAO3 52 0 22 3897 I /0 BRI 988 T 15 K 5 6 BECZRUARE LU #090k B 28 300 1
(p < 0.001, Student” s t K ), (B AJEAL BAO3 Hutk FAT L3246 SAZ(OHUMRTIE M (p
< 0. 05, Student” s t fr4 ).

01611 U AR B A B ARSEHE 77 X OIS BRI 3R, AR AR N s 1. 1R
P CEE AN TT IR A 20T, W RAKT AR L =5 AT 25 RS SSORUE 4, 3X 28 2038 78 A S B 1 07
FCHEZ N o AN I B A 4 3 0 ] o T B ROR B SR A SLAT AT 45 [R] a0 2 Y o
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[0001]
PR

110> FEREEBAYRAERAE
120> ANBEUREFAEKEFZEaALERE
<130> 1IDC120126
<160> 43
<170> Patcentln version 3.5

210> 1

211> 5

<212> PKRT

213> ANIFF3Y
<400> 1

Asn Tyr Asp Val His
1 5

210> 2

211> 11

212> PRT

213> AZLF3

400> 2

Ala Leu Asp Tyr Tyr Asp Tyr Glu Phe Ala Tyr
1 5 10

<210> 3

Q211> 11

<212> PRT

213> ATJFF

400> 3

Ala Leu Thr Tyr Tyr Asp Tyr Asp Phe Ala Tyr
1 5 10

<210> 4

211> 16

<212> PRT

213> ANTIF|

<400> 4

Val Tle 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> ANTFH
400> 5

[0002]
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Fr

5

*

2/13 71

[0003]

Gln Val
Thr Leu
Asp Val
Gly Val
50

Ser Arg
65

Lys Leu

Arg Ala

Thr Leu

Gln

Ser

His

35

Ile

Leu

Ser

Leu

Val
115

210> 6

211>

119

212> PRT
ANIF5Y
<400> 6
Gln Val Gln lLeu

213>

1
Thr Leu

Asp Val

Gly Val
50

Ser Arg

65

Lys Leu

Arg Ala

Thr Leu

{210>
211>
<212>
213>
<400>

Ser

His

35

Ile

Val

Ser

Leu

Val
115

7
119
PRT

Leu

Leu
20
Trp

Ser

Asp
100
Thr

Leu
20
Trp

Trp

Thr

Ser

Thr

100
Thr

A5

7

Glu Val Gln Leu

Ser
Ile
Val
85

Tyr

Val

Gln
5
Thr

Ile
Ser
lie
Val
85

Tyr

Val

Glu

Cys

Arg

Gly

Ser

70

Thr

Tyr

Ser

Glu

Cys

Arg

Ser
70
Thr

Tyr

Ser

Ser Gly Pro

Thr
Gln
Gly
55

Val
Ala

Asp

Ser

Ser

Thr

Gln

; Gly

55
Val

Ala

Asp

Ser

Val
Ala
40

Asn
Asp

Ala

Tyr

Gly
Val
Pro
40

Asn
Asp

Ala

Tyr

Ser
25

Pro
Thr
Thr

Asp

Glu
105

Pro
Ser
25

Pro
Thr
Thr

Asp

Glu
105

Gly
10

Gly
Gly
Asp
Ser
Thr

90
Phe

Gly
10

Gly
Gly
Asp
Ser
Thr

90
Phe

Leu
Phe
Lys
Tyr
Lys
75

Ala

Ala

Leu
Phe
Lys
Tyr
Lys
75

Ala

Ala

Val
Ser
Gly
Asn
60

Asn

Val

Tyr

Val
Ser
Gly
Asn
60

Asn
Val

Tyr

Lys
Leu
Leu
45

Thr

Gln

Lys
Leu
Leu
45

Thr
Gln

Tyvr

Trp

Pro
Ser
30

Glu
Pro
Phe
Tyr

Gly
110

Pro
Thr
30

Glu
Pro
Phe
Tyr

Gly
110

Ser
15

Asn
Trp
Phe

Ser

Cys
95
Gln

Ser
15
Asn

Trp

Phe

Ser

Cys

95
Gln

Glu
Tyr
Leu
Thr
Leu
80

Ala

Gly

Tyr
Ile
Thr
Leu
80

Ala

Gly

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

20
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CN 103772504 A IET 3/13 T
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala 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 Ser 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> ANTIFE3Y
<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 Tyvr
20 25 30
Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45
Gly Val Tle 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> ANTITFH
<400> 9
Gin Gln Asn Asn Glu Trp Pro Thr Ser
1 5
[0004]
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&t

5

4/13 7L

<210> 10

211> 9

<212> PRT
213> ALFF3]
<400> 10

Gln Gln Asn Asn
1

<210> 11

211> 11

<212> PRT
213> ANILF5)
<4C0> 11

Arg Ala Ser Gln
1

210> 12

211> 7

<212> PRT
213> ANIFF3
400> 12

Tyr Ala Ser Glu
1

<210> 13

211> to7

<212> PRT

213> ATIFFF

<400> 13

Glu Ile Val Leu

1

Glu Lys Val Thr

20

Ile His Trp Tyr
35

Lys Tvr Ala Ser

50

Ser Gly Ser Gly

65

Glu Asp Ala Ala

Ser Phe Gly Gln
100
[0005]

Asp Trp Pro Thr Thr

5

Ser Ile Gly Thr Asn Ile His

-

bl

Ser Ile Ser

5

Thr

lle

Gin

Glu

Thr

Thr

85
Gly

Gln

Thr

Gln

Ser

Asp
70

Thr

Ser
Cys
Lys
Ile
55

Phe

Tvr

Lys

Pro
Arg
Pro
40

Ser
Thr

Cys

Leu

Asp
Ala
25

Asp
Gly
Leu

Gln

Glu
106

10

Phe
10

Ser

Gln

Ile

Thr

Gln

90
Ile

Gln Ser
Gln Ser
Ser Pro
Pro Ser

60
Ile Asn
75

Asn Asn

Lys

22

Val
Ile
Lys
45

Arg

Ser

Glu

Thr
Gly
30

Leu
Phe

Leu

Trp

Pro

15

Thr

Leu

Ser

Glu

Pro
95

Lys

Asn

Ile

Gly

Ala

80
Thr
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&t

5

CN 103772504 A 5/13 1
210> 14
211> 107
<212> PRT
213> AIJFF|
<400> 14
Glu Ile 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 Arg Ala Ser Gln Ser lle 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 Asn Trp Pro Thr
85 20 95
Thr Phe Gly Ala Gly Thr Lys Leu Glu Ile Lys
100 105
210> 15
211> 107
<212> PRT
213> ATLJF%Y
400> 15
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 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
Lvs Tyr Ala Ser Glu Ser Ile Ser Gly Ile Prc Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Thr
85 70 75 80
Glu Asp Phe Gly Met Tyr Tyr Cys Gln Gln Asn Asn Asn Trp Pro Thr
85 90 95
Thr Phe Gly Ala Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 16
211> 107
<212> PRT
218> ANIfF3F
<400> 18
[0006]
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*
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[0007]

Glu Ile
1
Glu Lys

Ile His

Lys Tyr
50

Ser Gly

65

Gilu Asp

Thr Phe

<210>
211>
212>
213>
<400>
Gln Val
1

Ser leu

Gly Val

Gly Yal
50

Ser Arg

65

Lyvs Met

Arg Ala

Thr Leu

210>
211>
212>
213>
<400>
Asp Ile
1

Val Leu

Val Thr
20

Trp Tyr

35

Ala Ser

Ser Gly

Ala Ala

Gly Gln
100

17
119

PRT
ANTF5)
17

Gln Leu L

Ser Ile

20
His Trp
35

Ile Trp

Leu Ser

Asn Ser

Leu Thr

100
Val Thr
115

18
107

PRT
ANTF3Y
18

Leu Leu

Glu Arg Val Ser

Thr GIn
Ile Thr
Gln Gln
Glu Ser
Thr Asp
70
Thr Tyr

85
Gly Thr

ys Gln

2]

Thr Cys
Val Arg
Ser Gly
Ile Asn
70
Leu Gln

85
Tyr Tyr

Val Ser

Ser Pro Asp

Cys
Lys
Ile
55

Phe

Tyr

Lys

Ser
Thr
Gln
Gly
55

Lys
Ser

Asp

Ala

Arg
Pro
40

Ser
Thr

Cys

Leu

Gly
Yal
Ser
40

Asn
Asp

Asn

Tyr

Ala
25

Asp
Gly
Leu

Gln

Glu
105

Pro
Ser
25

Pro
Thr
Asn

Asp

Glu
105

Phe
10

Ser
Gln

Ile

Thr

Gln /

90
Ile

Gly
10

Gly
Gly
Asp
Ser
Thr

90
Phe

Gln

Gln

Ser

Leu
Phe
Lys
Tyr
Lys
75

Ala

Ala

Ser Val

Ser Ile

Pro Lys
45

Ser Arg

60

Asn Ser

Asn Asp

Val Gln

Ser Leu

Gly Leu
45

Asn Thr

60

Ser Glin

Ile Tyr

Tyr Trp

Thr
Gly
30

Leu
Phe

Leu

Trp

Pro
Thr
30

Glu
Pro
Val
Tyr

Gly
110

Pro
15

Thr
Leu
Ser

Glu

Pro
95

Ser
15
Asn

Trp

Phe

Phe

Cys

95
Gln

Lys

Asn

Ile

Gly

Ala

80
Thr

Gln
Tyr
Leu
Thr
Phe
80

Ala

Gly

Thr Gln Ser Pro Val Ile Leu Ser Val Ser Pro Gly

5

10

15

Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn

24
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F 5 %
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[0008]

20
Ile His Trp Tyr
35
l.ys Tyr Ala Ser
50

Ser Gly Ser Gly
65

Glu Asp Ile Ala

Thr Phe Gly Ala
1060

210> 19

<21t> 30

<212> PRT

213> AL/FF

<400> 19

Gln Val Gln Leu

1

Thr Leu Ser Leu
20

210> 20

211> 30

212> PRT

213> AT

<400> 20

Gln Val GIn Leu

1

Thr Leu Ser Leu
20

210> 21

211> 30

<212> PRT

213> ANTJFF)

<400> 21

Glu Val Gln Leu

1

Ser Leu Arg Leu
20

<210> 22
<211> 30
<212> PRT

Gln Gln Arg Thr
40

Glu Ser Ile Ser

55
Thr Asp Phe Thr
70

Asp Tyr Tyr Cys

85

Gly Thr Lys Leu

GIn Glu Ser Gly

5
Thr Cys Thr Val

Gln Glu Ser Gly
5
Thr Cys Thr Val

Val Glu Ser Gly
5
Ser Cys Ala Ala

25
Asn Gly Ser Pro Arg
45
Gly Ile Pro Ser Arg
60

Leu Ser Ile Asn Ser
75

Gln GIn Asn Asn Asn

90
Glu Leu Lys
105

Pro Gly Leu Val Lys
10

Ser Gly Phe Ser Leu

25

Pro Gly Leu Val Lys
10

Ser Gly Phe Ser Leu

25

Gly Gly Leu Val Gln
10

Ser Gly Phe Ser Leu

25

30
Leu Leu Ile

Phe Ser Gly

Val Glu Ser
80
Trp Pro Thr
95

Pro Ser Glu
15

Ser

30

Pro Ser Glu
15

Thr

30

Pro Gly Gly
15

Thr

30
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8/13 It

[0009]

213> ANIF3)

<400> 22

GIn Val Gln Leu

1

Ser Leu Ser Ile
20

210> 23

211> 14

(212> PRT
213> ANTIJF3
400> 23

Trp Val Arg Gln
1

210> 24

211> 14

<212> PRT
213> ANIFF
<400> 24

Trp Ile Arg Gln
1

210> 25

211> 14

212> PRT
<213> AIJF3
<400> 25

Trp Val Arg Gln
1

<210> 26

211> 32

<212> PRT

213> ANTLF5)

<400> 26

Arg Leu Thr lIle

1

Leu Ser Ser Val
20

<210> 27
<211> 32
<212> PRT
213> ANT/F3)

Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln
5 10 15
Thr Cys Thr Val Ser Gly Phe Ser Leu Thr

25 30

Ala Pro Gly Lys Gly Leu Glu Trp Leu Gly
5 10

Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly
5 10

Pro Pro Gly Lys Gly Leu Glu Trp Leu Gly
5 10

Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys

5 10 15
Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg
25 30
26
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[0010]

<400>

Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe

1

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr

<210>
<211>
<212>
<213>
<400>

Arg Leu Thr Ile Ser Lys Asp Asn Ser Lys Asn Thr Leu

1

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr

<210>
<211>
212>
<213>
<400>

27

20

28

32

PRT
ANTFFF
28

20

29

32

PRT
NTF5,
29

Arg Leu Ser lle

1

Met Tyr Ser lLeu

<210>
211>
<212>
<213>
<400>

20

30

11

PRT
ANTF7
30

Trp Gly Gln Gly

1

<210>
<211>
212>
213>
<400>

31
23

PRT
ANIF%
31

Glu Tle Val Leu

1

Glu Lyvs Val Thr

<210>

20

32

5 10

25

5 10

25

Ser Lys Asp Asn Ser Lys Ser GIn Val

5 10

Gln Thr Asp Asp Thr Ala Arg Tyr Tyr
25

Thr Leu Val Thr Val Ser Ser
5 10

Thr Gln Ser Pro Asp Phe Gln Ser Val
5 10
Ile Thr Cys

27

Ser Leu Lys
15

Cys Ala Arg

30

Tyr Leu Gln
15

Cys Ala Arg

30

FPhe Leu Arg
15

Cys Ala Arg

30

Thr Pro Lys
15
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[o011]

211> 23

<212> PRT

213> ANILFF5

<400> 32

Asp Ile Val Leu

1

Glu Ser Val Ser
20

<210> 33

211> 15

<212> PRT
213> AT
<400> 33

Trp Tyr Gln Gln
1

<210> 34

211> 15

<212> PRT
213> ANTIF¥
<400> 34

Trp Tyr Gln Gln
1

<210> 35

211> 32

<212> PRT

213> ANTIFF|

<400> 35

Gly Ile Pro Ser

1

Leu Thr Ile Asn
20

<210> 36

2it> 32

{212> PRT

213> N3

<400> 36

Gly Ile Pro Ser

1

Leu Ser Ile Asn
20

Thr Gln Ser Pro Ala
5
Phe Ser Cys

Lyvs Pro Asp Gln Ser

-

2

Lys Ser His Glu Ser

o

Arg Phe Ser Gly Ser

5

Ser Leu Glu Ala Glu
25

Arg Phe Ser Gly Ser

5
Ser Val Glu Thr Glu
25
28

Thr Leu Ser Val Thr Pro Gly
10 15

Pro Lys Leu Leu Ile Lys
10 15

Pro Arg Leu Leu 1le Lys
10 15

Gly Ser Gly Thr Asp Phe Thr

10 15

Asp Ala Ala Thr Tyr Tyr Cys
30

Gly Ser Gly Thr Asp Phe Thr

10 15

Asp Phe Gly Met Tyr Tyr Cys
30
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{2105
211>
212>
213>
{400>

37
10

PRT
ATF5
37

Phe Gly GIn Gly

1

210>
211>
<212>
<213>
<400>

38

10

PRT
N3
38

Phe Gly Ala Gly

1

<2102
211>
<212>
<2135
<400>

39

5

PRT
ANIFF
39

Asn Tvr Gly Val

1

<210>
211>
<2125
<213>
<400>

40
11

PRT
NI
40

Ala Leu Thr Tyr

1

<210>
<211>
<212>
<213>
<400>

41
9

PRT
ANTFF7
41

GIn Gln Asn Asn

1

210>
211>
212>
<213>
<400>
[0012]

42
330

PRT
ANTIFH
42

Thr Lys Leu Glu Ile Lys
5 10

Thr Lys Leu Glu Ile Lys
5 10

His

Tyr Asp Tyr Glu Phe Ala Tyr

5 10

Asn Trp Pro Thr Thr

29
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[0013]

Ala

1

Ser

Phe

Leu
65
Tyr

Arg

Pro

Val
145
Tyr
Glu
His
Lys
Gln
225
Vet
Pro
Asn
Leu
Val

305
Gln

Ser
Thr
Pro
Val
50

Ser
Ile
Val
Ala
Pro
130
Val
Val
Gln
Gln
Ala
210
Pro
Thr
Ser
Tyr
Tyr

290
Phe

Thr
Ser
Glu
35

His
Ser
Cys
Glu
Pro
115
Lys
Val
Asp
Tyr
Asp
195
Leu
Arg
Lys
Asp
Lys
275
Ser

Ser

Sexr

{210> 43
<211>

107

Lys
Gly
20

Pro
Thr
Val
Asn
Pro
100
Glu
Asp
Asp
Gly
Asn
180
Trp
Pro
Glu
Asn
Tie
260
Thr
Lys
Cys

Leu

Gly
Gly
Val
Phe
Val
Val
85

Lys
Leu
Thr
Val
Val
185
Ser
Leu
Ala
Pro
Gln
245
Ala
Thr
Leu

Ser

Ser
325

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

310
Leu

Ser

Ala

Val !

Ala
55

Val
His
Cys
Gly
Met
135

His

Val

Glu
Pro
Val
295

Met

Ser

Val
Ala
40

Val
Pro
Lys
Asp
Gly
120
Ile
Glu

His

~ Arg

Lyvs
200
Glu
Tyr
Leu
Trp
Val
280
Asp
His

Pro

Phe Pro Leu

Leu
25

Trp
Leu
Ser
Pro
Lys
105
Pro
Ser
Asp
Asn
Val
185
Glu
Lvs
Thr
Thr
Glu
265
Leu
Lys

Glu

Gly

30

10
Gly

Asn
Gln
Ser
Ser
90

Thr
Ser
Arg
Pro
Ala
170
Val
Tyr
Thr
Leu
Cys
250
Ser
Asp
Ser

Ala

Lyvs
330

Cys

Ser

Ser ¢

Ser
75

Asn
His
Val
Thr
Glu
155
Lys
Ser
Lys
Ile
Pro
235
Leu
Asn
Ser

Arg

Leu
315

Ala

Leu

Gly

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300
His

Pro Ser

Val Lys
30

Ala Leu

45

Gly Leu

Gly Thr
Lys Val
Cys Pro
110
Leu Phe
125
Glu Val
Lys Phe
Lys Pro
Leu Thr
190
Lys Val
205
Lys Ala
Ser Arg
Lys Gly
Gln Pro
270
Gly Ser

Gln GIn

Asn His
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Ser
15

Asp
Thr
Tyr

Gln

Asp
95

Pro
Pro
Thr
Asn
Arg
175

Yal

Ser

Lys
Tyr
Ser
Ser
Thr
80

Lys
Cys
Pro
Cys
Trp
160
Glu

Leu

Asn

vs Gly

Glu
Phe
255
Glu
Phe

Gly

Tyr

Glu
240
Tyvr
Asn
Phe

Asn

Thr
320
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212> PRT
213> ANIF%FI
400> 43

Arg
1
Gln
Tyr
Ser
Thr
65

Lyvs

Pro

Thr Val

Leu Lys

Pro Arg
35

Gly Asn

50

Tyr Ser

His Lys

Val Thr

Ala /

Ser
20

Glu !

Ser

Leu

Val

Lys
100

Ser

Tyr
85

Ser

Pro

7 Thr

Lys
Glu
Ser
70

Ala

Phe

Ser
Ala
Val
Ser
55

Thr

Cys

Asn

Val
Ser
Gln
40

Val
Leu

Glu

Arg

Phe
Val
25

Trp
Thr
Thr

Val

Gly
105

31

Ile
10
Val

Lys

Glu

Leu

Thr

90
Glu

Phe
Cys
Val
Gln
Ser
75

His

Cys

Pro
Leu
Asp
Asp
60

Lys

Gln
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Pro
Leu
Asn
45

Ser

Ala

Gly

Ser
Asn

30
Ala

Asp

Leu

Asp
15

Asn
Leu

Asp

Tyr

Glu

Phe

Gln

Ser

Glu

80

Ser
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¢ BAO3
800- x BB03
e Ao BCO3
32 600 + BDO3
= v BLE
W 400-
. <O  Nimotuzumab
200 * |gG1%THE
0- ”
0.001 0.01 0.1 1 10 100 1000
HoAR K B gl
K1
2.5= ® BAO3
20 X BBO03
wd A BCO3
4n
w 197 + BDO3
’*:‘E' <& Nimotuzumab
o
s 0-59 % IgG1 7z
D.OJW
0.001 0.01 0.1 1 10 100 1000
AR K E (el
K2
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BAO3 B4

EGF

33
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237
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ﬁ.Z
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 CMB control number.

Attorney Docket Number | CCPIT-002

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Antibody-Drug Conjugate

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

[+ [Chaohong Hu [+
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

city |FHANGHAI ||country of Residence | EN |

Mailing Address of Inventor:

Address 1 SHANGHAI MIRACOGEN INC, SUITE 4E, BUILDING 3,
Address 2 NG 1238 ZHANGJIANG RD, PUDONG DISTRICT

City | BHANGHAI State/Province | |
Postal Code 201203 Countryi | |CN

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number D3726

Email Address docket@bozpat.com | Add Email | |Remove Email

Application Information:

Title of the Invention ntibody-Drug Conjugate
Attorney Docket Number| CCPIT-002 Small Entity Status Claimed
Application Type Nonprovisional v
Subject Matter tility v
Total Number of Drawing Sheets (if 7 S j Publicati if

otal Number of Drawing Sheets (if any) ugges%eglfag;égﬁqggh ]lf%l;ca ion (if any)
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | CCPIT-002

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Antibody-Drug Conjugate

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.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 previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | 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 US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number D3726

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.5.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 | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
a 371 of international ~] PCT/CN2016/073844 P016-02-16
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button. CSPC Exhibit 1003
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

. Attorney Docket Number | CCPIT-002
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Antibody-Drug Conjugate

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.8.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 (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(1){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
P01510085038.8 CN PO15-02-17
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

. Attorney Docket Number | CCPIT-002
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Antibody-Drug Conjugate

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, 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)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
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
[ ] 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
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | CCPIT-002

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Antibody-Drug Conjugate

Applicant 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.

Applicant {1

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.

Assignee Legal Representative under 35 U.5.C. 117 Joint Inventor

@ Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | by ANGHAI MIRACOGEN ING

Mailing Address Information For Applicant:

Address 1 SUITE 4E, BUILDING 3,

Address 2 NO. 1238 ZHANGJIANG RD, PUDONG DISTRICT

City SHANGHAI State/Province

Country | EN Postal Code 001203
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

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 assighment recorded by the Office.
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | CCPIT-002

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Antibody-Drug Conjugate

Assignee 1

Complete this section if assighee 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 assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

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 mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO 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 |James S. Keddie/ Date (YYYY-MM-DD)| [2017-08-14
First Name | James S. Last Name | Keddie Registration Number | @8920
Additional Signature may be generated within this form by selecting the Add button. Add
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB 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 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, Alexandna, 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 tc 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.5.C. 2(b}(2); {2) furnishing of the informaticn 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 tc the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.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. Arecord 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 Arecord 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 tc the subject matter of the record.

4,  Arecord 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. Arecord 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 Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecord 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. Arecord 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 geverning 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.  Arecord 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.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr 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. Arecord 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 viclation 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 Sull)j-s'l'g(tsa\)l in
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:
Petition: CSPC Exhibit 1003
Page244-0+459




Sub-Total in

Description Fee Code Quantity Amount USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 860
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Electronic Acknowledgement Receipt

EFS ID: 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 .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
218024
1 Transmittal of New Application CCPIT-002_371-Transmittal.pdf| no 4
7cfdfc37a2f7dc7c7ba521b0bof72ec3e670
436e
Warnings:
Information:
25029
5 Documents submitted with 371 CCPIT-002_Translation_Statem o 1
Appllcatlons entpdf 6ee536c34d56dd85af1f132ee8599251799
a%ed2
Warnings:
Information:
278683
3 CCPIT—OOZ_ApC;j)fI|cat|on_Eng. yes 37
p 0c13alabddc0845ee361d7bf38d93249457
2ccAf
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 bIaFk and white line CCPIT-002_Figures_Eng.pdf o 7
drawings
198b0fa%ba68b73ec536a9d498801c2074b|
Warnings:
Information:
4303620
5 Documents submitted with 371 WO02016131409.pdf no 43

Applications

P

CS$PCEXRiBH 1003
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Warnings:

Information:

138648
6 CCPIT-002_Prelim.pdf yes 8
949¢137f6c84a%4aaSae0fcbac2a094ae 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 o 4
Form (SB08)
676599d023261d3b9%bb4e5579cead48fb6d
90d%4
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 W02014152199A1.pdf no 95
4bfb610a316898c82bd1487fdf4fff9663420)
Warnings:
Information:
1898251
9 Foreign Reference CN103772504A.pdf no 35
cb4fa5a395aec01b5b79608b0b%aa6 1185¢]
05af9
Warnings:

Information:
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9679

IEC150092PUS_Sequence_Listi

10 Sequence Listing (Text File) ng.txt

no -

Warnings:

Information:

1823069

11 Application Data Sheet CCPIT-002_ADS.pdf no 8

33f9eb7d8fa4 3ebeed950cchBIB1659cc3ed]
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 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 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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TR A LT H R BUE R Tl SR PR E R

2T
L] s mmmeig
ORISR % 0L FAGRIE R

BHEEIREBIIRPERE T RSO, QM AEEM S M) . 20 Tl SEAPERT R,
ESpsR
ZEPRIE, BEEARER_23-28 W RABKERRERN TS BAARED

(1] PCTAHIN39. 1 Civ) ——AbE NRE IR RINESGGYT Ik, ULURISW %,

L] semmts, bOmIEesk a1 CF s B3R 0 B3040 S8 I U RIEER ANER, UAEUREE
TR B B SR (RARBLER) -

L] somi sk fstpm kORI 2k HEBRFRHBMIES R, UERRERIETER
XH R CRAEWRBD -

REFTARURIZE R 23-28 Vg i [E FRA AR

U] warmess, Tmbgs Xomi. S ARa o R .
L] smaim i et sommn tor BT s R O AE PP R F P12, 9 ELIEIBRE SR 8 5 R 3R A 7 s AT b

BRI .,
[ vt g0 T BOMAS I Phorp RS HOARE OB IR RIQIT IR, I ELIEBRA 22 8 ok JE st A Ak AT L
Wbz IR S

U] mesmmamniss = 1) 5 (b) MBAIRARFFIRNT, S Fis ki s e,
[ ] vety ko
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PCT/CN2016/073844
AT = M43 —. 1 (a) (1) RTHEE. SEEME T St HVERFEMYE R SCRRORR RS B 19 5 1 E Fof ke
1. F5H§
it (V) SR EEsk 24, 21, 22, 33f134 2
BFIESR 1. 5-20f129-32 x5
BEHE IS MAER X =
BTSSR 1-225029-34 =
TP sHMAE (1Y) BOFEESR 1-22f0129-34 =h
mAEZER XK ="
2. SHEFIfERE:

(1] s BEFrf R AL RIS TR B . G P s T M S P A5 T e D R T ] DA & B0 25K
PRAPEER, PR AT IRV .

(2] BB Bxf bt

[3] D1: WO 2014152199A1 25.9H2014 (25.09.2014)
[4] D2: CN 103772504A 07.5 52014 (07.05.2014)
(5] FFERIGLEYE (PCTARLAEIILE2MBFO

(6] D1 (ZILIHEE, AUMZTIR1-50, U PEBTREUTREICTIEET, B AF T —HMIEmst
EW, Brid PuiR A PLEGFRITE, Brid 249 nl LUAMMAE, FHOH T B SR PERAWR S rias
WRET R PLE YR SR A &,

(7] D2 (BRALRIERI1-13, SLHEFL-10) AFF T —FHEGFRFTABACS, H ol 2% [X I 2 X A= %
FEH 5 A iE g i E .

(8] DIATFHBREY PN YETHmEN, 25 SHEGFRFVAEI L ILERE. Bk, BORIZER1
NEZ L.

(9] D2SHF T —FpHEGFRIU R, H AR X Fal SR E k-4 R e FFFiMHE. FEit, ZED1f3Ead -
EED2EBIRFIER AN AR BT R, WRFEFE AN GREZED NS L. SREReAARNE&
Btk .

[10] DIAFTHIFECGFRPUVAR EHEE EIX 5SEQ ID NO:3E3NEEBAF, Bi¥EEX 5SEQ ID No:4F
—ANEFERANE . HESH R ESRA B &t/ Gl tEnr, SOREE RS- 9t A B & Fu/ 4y
k.

[11] DIAFHIPUARZIMR S YIS HMTE AR T TEE N . LQHSI BRI ESRAN B &M/t n
, WRESRI10t AN B4 it/ elig vtk .

(121 DIAFFETIR 299 ] LLAMMAE . MMARZE . 45| B AOBCRI R RO B &8 i/ g PERd, ORI Sk 1L
12 A B & Bt/ GlE -

[13] DIAFFRETBEL ] A rl BBk, |l AMC. PAB. SMCC. SPP. @R /NEMRES. JHS|HRIEF)
FURA B & F i/ g Ve, ARRIE R34t AN 2 & Hrantt/ Al Pk .

[14] DIAF T —Fh B AMMAEEE ZITUIRFNERE A, HERFIZE KI5 & &AM, 284807
PLoR2eka. MES R HRCRIE R A B &8 vk QUEvER, AR SR st A B & Bt/ alis vk,

[15] DIAT T EETBIUERAMER SNBSS Y, AT T ErRPuRamas &4n] A T2 WiAasr
EGFRAHICE , I T2 fig i, wlialdie. e, L. AEsE. HH5 31
AFE SR AR B & Frmirk/ GlE RN, ORISR 16-20. 29-32t AN B & B it/ G 1k .

[16] EDIRIB A, ZRUHRBIA N G G898 U BT IR PIEGFRIT A - 25 4% &4 v] LU T V5 T KRASFE A 5848
(4 8 FOBRAFRE R SE ig ifiE « RIE, AR ZESR21, 22, 33, 34 A& AlEE.

[17] TSz HPE (PCTALI 33445450

[18] BUAITEK1-22. 29-34FTR & B Al ZE W= A RR SR E R R, BEbsra Tk se AR E -
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HRE, ARFEPCTRLEERMIHE .

(2] A TETHRRMGEDmEL, HRRIER2-5, SHIEARTT RIWI MR “ 5Bk BRI
E

[3] BCMZERI2HPM T “57 , XFERRIZERIZAER, AT EPCTERLF6 &L IIFE .
(4] 4 TETHRZEAMEEBEEL, BARRMERI2EEOR T Z UMM <% JErREART .
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20150217

® #H & K B

1. WARBHBRKY . EHFLETEXIGE, BENEHRAFEEY
BEHEeY, FasbmReER M ERNREAALEKE T AEARKR.

2. RAIFR 1 HRARGH @Y. EAFETHEZHE. BEH4
BT REGERNGY, A PHEAGRRAAKEB FZTRAKOCTES
thfedzid, £ P FH4TEX CDR1. CDR2. CDR3 4% .44= SEQ ID
NO: 5~7 T8 A EREIK, 84T XX CDR1. CDR2. CDR3
455 6844 SEQIDNO: 12~ 14 Fi 78 A RERTIK,

3. RAIZBRK 2K AARGHEBEY. EBAFLETHEZHE. BEHNE
M RATA L EF S, A PHEAGREAREKE FZRAAKRERT
% R FR1. FR2. FR3. FR4 R 45| €44 SEQ ID NO: 8~ 11 B
A RFEREAR,

4. BAIZR 2R AREHEBHEY . LHFETHEZHE, BEHNES
MR ERLGERNGY, EPHAROREAXEKE F R
ZF X FR1. FR2. FR3. FR4 X 4 #| €44 SEQ ID NO: 15~ 18 Fj-®
H T RERER,

5. RAIZBR 14—k @B L F ETHE26 .
BRI RLERQEN Y, LV RGREAREKE FRAKFAK
HEHBETRiL§ARRE IgG. IgM. IgA. IgD. IgA & X K Lk
B ReRER,

6. RAIZR SHAKRGWIBHEY. XAHFETHEZHE. BZHE
MRATAELE AN S, P AL IgG it f IgG1.1gG2.1gG3 = IgG4.
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7. BRABRK SHAARZ[YEEKY . AHF ETHZHE. BHNES
MRTABEQENGY, AFPHEGREAZAEKBA T IRRIETHRE
XRGBEBAF 7 @44 SEQIDNO:3 i TH 55|, RH 45 SEQ
IDNO: 3Fi=A 3B —HAXTF 70%, FliekF 75%. 80%. 85%.
90%. 95%. 99%¥ F 7.

8. MAIZR 1-THE—AYAARGHEREY LHFZETHEZHAE.
BN GHRTRLEGENSY, EFPAEGREAXERKEFZARIAAE
HREBEE R AHAARM lambda EE K. kappa BERX. LA EE

9. RAIZR SHIRAZGHBEY . LHFETHEZHE, BHNE
MR ARSLGEREGY, EPHAEANREARA KB F AR A4l
ZEHRAEBFF 044w SEQIDNO: 4 FiT8 57|, #H @445 SEQ
ID NO: 4 FiFF 58RI —HXTF 70%, FldXF 75%. 80%. 85%.
90%. 95%. 99%% 7,

10. RF|EZR 1-9 FE—RARARZ DB, HH{FLETEZY
. EBENGYRITELEWNENSY, TEHAKXT: Ab-(L-D), A8 4
My, HF:

Ab RER A Z L KB F 2RI,
L A& 43k
D R & @& ;

p K& 1-9, #l4= 2-6, H|de 3-5,

11. RAZRKI-10E—RGARGHERY . L FLETESTY
B, BRSYRFFRLEWGERN G, LPrrieimpEnt hisFH
. HFE. AHHRELEE. @BETF. RAEFT. B. ARTERLED
EHRK.
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12. BAIZBRKINGRAEADGHBEKY. XHF ETHRLHE. BN
MBI FTREGEN S, HEF AT M FH & § Monomethyl
auristatin E (MMAE ) . Monomethyl auristatin F (MMAF) . £%
AE A Wa (#ld=Maytansine DM1. Maytansine DM4) . FHEF
(calicheamicin). duocarmycin MGBA. % % (doxorubicin). k&
. aFFEFEE. 1131, aNF R WEXKRAT. BLAF. 4
R4,

13. RAIRR 10 YRR FHH @Y. XA F ETHRGE. BN
SR AELGERNGY, EFTAERNGERATOHEGR T HE .

14. BRAZR 13 HRARBEWEBEEY . LHF ETHELGE. B
MBI RBGEN G, KV eiEkitf 6-LRBEAXRTE
EMC). BRBEELRBEAMP). AL AER (val-cit). & BK-
KA A (ala-phe). *RIEFHHEA(PAB). N-IJRHABLE R 4-Q2-"0=
K ARAR) K BREE(SPP). N-3RZGBEE R 4-(N-HRBLE KA FH)-R T
-1-# B2 B8 (SMCC). N-3%24 Bt I R (4-7- B2 ) A A K F BL B8 (SIAB).
Fo 6-LRABERAEATIHBEA-FAR-RAR-FTREFAERE
(MC-vc-PAB).

15. RF)|ZRK 1-14 F—RGFARGHEBHEY . A FETHZY
$. BRI ELBGERNSW, L5

Ab=S H
x?ff pe ’aﬁfw /&‘TI;TX\M_N_%\ N \
‘f 1 /@/\ \‘/Y\x;/“%;
ﬁm;f\¢fxf§x$é Qﬁﬂ% ;

C?

EPADARERE KB -FZARIFAK, pAH1-9, Flde2-6, Hl4n3-5,

16. 2848Y, EAABRAEZRI-1ME—FRARARGHIS8. LB
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FETEZYE., ENCHRARABNEN Y, Fik, TL4HE
VA F ETHEZABAR. R R A .

17. RF|ZRKI1-15FE—REGRAEGHEEY . LB F ETHRZHE.
BEHN SN BT RENER M ERNSAG o/ RERERXXEKEBTZ
& (EGFR) A8 X845k m 054 P o AR,

18. BAIZRI6H AR, AP S R L KEFZAK (EGFR)
X KR ALEGFRAX I E, #lo5EGFREZH KB X4 TE,
Blhoik MR, BHE. KANE. HE. FEE. THE. BHE.
RERE. ILRE. BE. WI7RE. 8. RREFRKRAE.

19. BAZRKI-15E—RGR AR GHEEY . L HF ETEZHE.
BN MR PTE S GER S ERNGSIWRN I E £ R EEMNB R
B WHIMBAERK. WHBEIRIEAG Y F AL,

20. RAIERIWAE, HFFRQIBL G LIE. LW,
KA. M. PRA. TIAE. BARE. REA. LME. KA.
WHI A B, MR o R UR A
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B, oA +

AR B W BB

BARAR R,

REAT B RGHBBEY, LARPRAREERKEFLKRITIK
HhaBY., REXALTROSZRAEHYRBEDKELSY, UREZ
AR Y IRBR Y 04 B 2 3.

HREL

F A K BE-F%4K (Epidermal Growth Factor Receptor, EGFR,
#.48% HER1, c-ErbBl) X AA KRB TFREM@ekEZTHR, =Y
1186 N RAIELBALM R, 2 FFH 170kD 8 —FrZEHE K G (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 &F I # B RBH B8 4R ErbB L3k (ErbB 1-4), B A&
B R BB E M. EGFR REWRATHZ LRAAR, B LBRFL
. ARARBFZARAFTREARBAZGRERZLSFHEE. AR
2 EARBEABZRERRAERB TR, mHLEHBE . KHTRE. WM&
FEFE. THE. BHEFRRERF (Olayioye MA, Neve RM, Lane
HA., et al.TheEerbB Signaling network : receptor heterodimerzation in
development and cancer.The EMBO J, 2000 ; 19 : 3159-3167). 4%
AKBAT o FREAEKBTFLAKATFRARALEKE TRAEGARM
Bk, Xfeih s R A KB T ZKRES, REIHREARABRT O M
BeehE M, BHTHSFETHIRE, AAATEFT@ERGLE RS
&, BB metiREH. RiEFTAER. WFWHRBRRG AT
(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). EHARKEAFZHRENBPHSZERRZRLENIE M
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AKX, SALPREZMAEAGIEFE, EARXAEKBAFZARRAEA
BIFAT X 69 AP /B 76 7 ¥e &

Bal Wy e mAREREKEFZAREGETHAK, —AEA
R#aik C225 ik ( £4-%, Erbitux 3 Cetuximab,

ImClone( FLA Eli Lilly) 238 ), 52 EAKBAF 2 EAHREH,
TTF% EGF v TGF FEASEAA KB T ZRNGLES, I L5t
B F#Z T4 T, AdWwsBaesEk, FFAT, RV EAR
e REGFhE EAEKE T 4L, 2004 SF£E FDA EZFLEZ
BHEHEME, 2006 B LB A RFXRE, BNAEZBERRXEA THE
MrBiEpmiE. BBRLEZXEFNFIFTREMAETELMBR KR
(ORR)} 23%, 5 R ERFAHSABLFT EAARARZEH 13%-30%.
BAARARKRESINR, EXLZRAEERRRAEPH 3.7% 8 RAFET
FUAREB L .

F—AREEERKEF ARG T HRRIRZMEREIR (Vectibix,
panitumumab, Amgen 23] ), RRAMEE D RBEARAHEFHLSAL
R ABERAK, RARZEFF, EROERA TAAXEKE FZHK (EGFR),
2006 5+ 9 A4 FDA $f LW, 5HRER. RiVA4afp iR A
REWALTFER TS EGFR FAMAEBHALME. 2006 5 FDA $#t
BH PG T T Z BN HAMBEMCRC). RAMERERZ
IgG2 B FIK, 5 IgGl A8k, IgG2 ¥ CDC #FMHA ADCC 44
FERARBAK ; F5b, 1gG2 BRHIRFE T MR E, XTHRABARK
RESAFEKWMRBRERERSFAERZ L ZAHLEAABREGETEZR
B, AERLEETEAMBHEREARAR (OR) T2 8%, F#HEAE
HAHARAEKT 3.6 40MA.

B KENBEAKER TZLZRRfMRELERA EGFR £i&
4 KRAS FFA A ( KRAS wild type) H 573k, ®mxt KRAS BEKREA
Brig A KIpHlENE, B, EZRBEAMNBHSLERGIRTERU AR
35 EGFR 21 REFH F KRAS SFA A G4 M ERA (Allegra
CJ, Jessup JM, Somerield MR, Hamilton SR, Haimmond EH, Hayes DF,
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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. Clin Oncol. 2009; 27:2091-2096;
Bardelli A, Siena S. Molecular mechanisms of resistance to cetuximab
and panitumumab in colorectal cancer. J Clin Oncol. 2010;
28:1254-1261) .

Hit, RARRERA EZEDFERORARMLREAREKE T
ZHRHE AR LY, LE A KRAS REARG T RGHY, Bk
HBBRG AR — S RGIT R, KA.

BTERBEHDGI A, EFRERI R EGRKRBHIBEL
# ( antibody drug conjugate, ADC) &% B i # R R AT E G EHH K,

FARB Y BEY — Rl = 3R 4AR:

1. H—HELSFENHFER;

2. mieEey haTRERY,;

3. @B THYFERAGERIK, Lok,

HARB Y BBEH A ARG EES — PG meEHRFR
AP mie. CHERANFE: (1) RARBH DB A A LR A
SRR mie Lig¥et; (2) RARBHHBEDFREGESHiEB T
AN&fRR; (3) RARHHBES LA SR, BikmpHeiis;

(4) smfe 402 3 LR 4m .

RARB D BERDGERANBEFTMURE, 22— REDBHHBRY
RERBRAZEARNGGHRIFET AR ITRRAG, ZHSZHEAE,
) %

1) Feie4Fk: FEZTFHRNSESE (internalize) , ¥ LM%
RARE, ERATFERBROAIETMOPHRBHERARKELER,
ERTOBLEMILINERS (extracellular domain, ECD ) 3| & ¥,

2) FIgirH: FRAAFEEGHFUATFTEST (H5HEX
BRILRE ), BGREMIfFT, LR EGESMWEATRA
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BEN SR,

3) A HFieshegsEt: M@ FHRTRBIE, LB EAL
REFEZ N, L3 RA ADC B AR R 8RB o F b

4) R4k BLETE G  (cleavable ) £ & R 4%
#) (non-cleavable), &3k fik 2 69582 M;

5) ADC #9%5H: ADC Fe¥e S 89 oM R THASE, ADC £
& T a2, ADC LA 2484 fosiE JUAMLE, ADC &M
RO 7 M Fe 2 A FbE .

TAF H, ADC MM X EEZXENEZRERFEIE, L4
M Fa Ay Bk R Rk EZRAT TN 4.

XA AR

ALEPAHEAABEREZTEAAUAERET I, FE/FATHREAL
AKEAFZARIRGHBEIY, HEZHEARFHEDFENE, &
AR T AL,

AERAF—F BT REAKRGYHBEY . LHFETEZHE, &
F oM RFELGENSY, Lo EmshinEEaginit L
KB F AR,

BEAEXRAH—AEZRTETF, EFHHENREZERKA T AR
e Ed R4, A PEHLTER CDRI. CDR2. CDR3 45| &4
% SEQ ID NO: 5~7 I8 7o AL REK, B4TEXK CDRI.
CDR2. CDR3 95| €42 SEQIDNO: 12~ 14 i~ F A XERE
*®.

BEREAYGEARFTETY, APMRGRELERKE FXARAKE
42T % X CDR1. CDR2. CDR3 R 43| @44 SEQ ID NO: 12~ 14
it F 3 xHEL SEQ ID NO: 12~14 FiT8 A HE —HXF
70%, #lde X F 75%. 80%. 85%. 90%. 91%. 92%. 93%. 94%.
95%. 96%. 97%. 98%. 99%& 53|, BB H 3 4. 2 AR 1A
RE., A RFWALBRAFT.
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BAREPHERFTEY, EFPHEAREXERKEB FLHRARE
4T X X CDR1. CDR2. CDR3 K4 % &44 SEQ ID NO: 5~7 Ff
FEFF R HEL5 SEQ ID NO: 5~7 =t 53 ¢4 B —H X F 70%,
Blde K F 75%. 80%. 85%. 90%. 91%. 92%. 93%. 94%. 95%.
96% . 97% -+ 98%. 99%MF 7|, FlEH I AN 2 AR T ARE.,
Bk AR BB FT].

AKX —ANZRFTEY, EFPHHESREARLAE KA T LRI
HKE4TERK FR1. FR2. FR3. FR4 X 55| €442 SEQ ID NO: 8~
11 T8 o REREIK,

BEARAEXPANEATEY, HPRGREALERKEB FZARRAEE
4T X FR1. FR2. FR3. FR4 X 4% 6,442 SEQ ID NO: 8~11
it 575, RA a5 LR FFNGE —HKXT 70%, #lie X T 75%.
80%. 85%. 90%-. 91%. 92%. 93%. 94%. 95%. 96%. 97%.
98%. 99%H1 5 7.

AREPAHN—AZRFTEY, PR GREAELERE F AR
K344 T & K FR1. FR2. FR3. FR4 K 43| €44 SEQ ID NO: 15~
18 FR T8y 7| R HE R E AR,

BEREAHERFTEF, HFPMEAGRELEKRB F AR
4T % X FR1. FR2. FR3. FR4 K 45| &,44 SEQ ID NO: 15~18
i w6 5, RA 85 LR FFGE—H KT 70%, #lde X T 75%.
80%. 85%. 90%. 91%. 92%. 93%. 94%. 95%. 96%. 97%.
98%. 99%%4 71 .

BEREPAH—ANEHRFTEF, TEREEEKRBFZHRIRIKGE
ST ERXWF 74 SEQID NO: 1 FfF.

EREPAH—ANEZRFTEY, MERERLAEKB F ARG E
ST ERXWF 74 SEQID NO: 2 FiF.

BAREAG—AZRFTEY, EFAEGRELAE KA FRZARA
Ky EHBREREHARKE IgG. IgM. IgA. IgD. IgA BEZ XX Lt
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BAREZPYG—AEHRSEF, XFAE IgG £ § IgGl. IgG2.
IgG3 #= IgG4.

BEAZRAY—ANEEFTEF, XV REALAERB TR
HRERBEZREHARLBFF @44 SEQIDNO: 3 FFHAT, XFE
€45 SEQID NO: 3 FiT AR —HXTF 70%, #idXKTF 75%.
80%. 85%. 90%. 91%. 92%. 93%. 94%. 95%. 96%. 97%-
98%. 99%% % .,

EAEZAYG—ANZARFTEF, KPR LAE KB FZIAR
Ry BEgEEE X AHAREM lambda B X, kappa BER. X LR E

EAZRAY—ANERFTEF, XA KBTI AR
B ROARLBFF] 044 SEQIDNO: 4 =¥ 55, RE
2445 SEQID NO: 4 FiTH B —HXF 70%, #li=XTF 75%.
80%. 85%. 90%. 91%. 92%. 93%. 94%. 95%. 96%. 97%-
98% . 99%H1 /7 7.

EERZPAHG—AERAEFTEF, LBEA KX [: Ab-(L-D), BT T & H,

o
Ab REFEZ L KB F 2RI,
L ARk
D R & fm e & 7 ;

p K& 1-8, #lde 2-6, %4 3-5,

BEREAN—AEZHRFTET, L PR meHHiL L7850,
HF (Flvmd. AE. Y. RSP RBEGBERETRLHE) .
BAAHREE. @RETF. AEE. 8. ARFEREHEHRK,

ERXEXAGY—AFZHRFEY, TG @lesEiih
Monomethyl auristatin E ( MMAE ) . Monomethyl auristatin F

(MMAF) . £BARKFTAH# (Fl4eMaytansine DM1. Maytansine
DM4 ) . —F‘%ﬁ‘gi‘(calicheamicin) + duocarmycin MGBA . FEE
(doxorubicin). AR EE. ARFEZTFE L. 1131. aNFTX. HER
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FREF. #EF. ARFESE.

BAREAYG—AZHEFTEF, HFPAHEGBELATHHGRRT
W E 8,

BEREPAG—ANFZHRFTEF, EFAEELLEH 6-LRBRIER
A TBEAMCO). LB AL ABEMP). HEAK-NEABE (val-cit). &
£ 8- X & R M (ala-phe). £ F BB A (PAB). N-3RHABE REL 4-2-
heR B AR R BLBS (SPP). N-ZE348 3 R 4-(N-L R BB RE F H)-30
TR -1-F BR B (SMCC). N-3E3ABL T H AL (4-82- LB )R A X T 82 B
(SIAB). #= 6-L kBT A X TEBLA-FAR-RNEAR-TREFEKL
(MC-vc-PAB).

BEXREPAHG AR EZRFTETY, A

Ab- gféj‘} H kt{”“‘ oH
’ ‘:N”‘f‘\f\}“*’ifa 1-Cit— 3\4@/$ ﬁAT /f " WN \Tﬁfﬁﬁi\: >

é

HEPAbS R EELE KB FZRIRAAK, pH1-8, #lde2-6, HlH4e3-5,

AEAE—_FEFRAGY (Flehdhasdh) . LoHRKLHA
F—F MAE—RGIARBGHERERY . HB{FETEZGE. BENEH
RETE L GIER M, ik, TSR 2V —F 5 LT HAR,
AT SR ] .

BAEEPAH—NERFTEFY, FTRELSYFLEOLLSCLNA TIER
BP I8 691057 24, PRRAbsy 26l 4e % BT E & (Adriamycin). EREEBLAE
Fo B A5 K R A5 BE (Taxo)F=  H K (Taxotere)]. F32biE(Xeloda).
T BAIR(Gemzar). KEF K (Navelbine). 43 H 5. FEBFHF( 7%
THF. . FiEdH). 5-FU ielrtdR. #3285 E(camptosar). 2V #|
44, NR4A. F44. BEX ) IT. KL BB (Novantrone). R A . KEH 5
(Oncovin)¥, R eG4
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AEPALTERREPRE —F GE—RGRARG SIS . LHF
ETHRZHE,. BRNEGHIFRLENENGHENSTAG/RNERS
AEAKBF LR (EGFR) XM RRBAHMH T AR,

EXREPHERFTEY, EPHENESREHAKEFZHR (EGFR)
I ERALSEGFRAAX IR, Hl5EGFRERZBAAXITIE,
Bl BLEMBE. AAE. KARE. HE. PEE. THE. BHE.
RERE. JURE. BFE. WI5IRE. BE. RREFBERE.

AEPEHBAREALE —F OE—REGFARS PS4, LB
STAEZ A L A A TR L G IE A AW I I S A B A AR
REMBER. WENBEK. WH B @RS GHH P AR,

AEREAGERTEY, KVYFMRGHBLALEME. AHE.
KEHEE. HE. NELE. THE. BHE. 255, ILBE. F5&.
WHRE. 8. MBREFBEBRE.

AEPEFBRIAG A/ REFERARXEKBF 2K (EGFR) AL H
R T i, TAEAT R OELTATEZN XA TG/ RETARLEY
AKERAE —FEE—RIARG S BBEY . HAF L THEZHE. BN
SRR L KEF LY.

AERLFBRIWPIF BT ER. EEMNBHRHE. R MFBEK.
WM AN TR, FAFEAELTHERZNZ AT TG/
REFAREHNARLARZ —FTEE—RGIIRG ISR Y. L HF LT
B2, BRNSHRTRENER Y.

ERAEAYRETEY, RV S A 4L KB F 24K (EGFR)
X RARAHSEGFRAB X G B, HlwH5EGFREHREI XA IE,
Blimi QEME. LR XFAXE. WE. PEE. THE. BHE.
BERE. IURE. BE. WI7IRE. BE. RREBEFRBBEME.

AERAYREEERB FZARAAGHEBEY . LHFETHER
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B i ER M RPTR M EF W RN Fe RSN AR B AT &SI 4
PPy smie A KiE, HA 25 EGFR P EEKEREGF B ML
FHASmet KIvHEH, Emiilik, BREAFRFHEA

wWE.

VA TF 3 AR At — Rk

EREZAF, RIEFAHA, TUNAIPEAGHFZRELKELE
BEARABEARARATEAFTEBRNSN. FH, RXFHAKEER
T BRILF. S TAME. @REFAFEER. BAEMF. LEFMHX
RiEFRBEZTRFETRIGAMMEAABRA T ZEAGREFRFTAT R,
FIaf, A7 ZFRERRLNA, TOREMEXREGEZ L BT,

BEREAF, RETARZBEFHAAAFARG S K& (S5 8
H—&“ (L) #f—5«“F” (H) &) ARHEEKRETEAHY>T.
R BREET S A LAERX, THETHH p. 8. v, aX e ZF, 4K
BEEHRGRE THIARS A IgM. IgD. IgG. IgA = IgE £ £, £
HhEaA, TERFAEZREIXY 2 REZANAREABHNGI RE
#, THITLLKRY IANAREENAERAGD’E., B FE/GEFHT
ER(Va) e E@ER R(Ch)AR. THEZ R G 3 ANLHMHIR(Cul. Cu2
Fo Cu3)imk,. SBHAGRBRETER(V)ARABZR(CLAER. B
BEREH—ANALEHRRCLAR. RARYEZRTNFLAAKREOS B L
HERETF, QAR ZAGEIF@BIO(B 2o, BB @E)FiMR R 4%
245 Clq #944-. Vafe V, RIETH#EHH LA & T e RIRGERH
Z 4R FZKX(CDR)), HNBAEAFREFTHHRAFTRE (FR) 85K,
B Vyfe Vo3 FFIESF: FR1. CDR1. FR2. CDR2. FR3. CDR3.
FR4 AR A KB ERARBHFGIANACDRAw4 A~ FRAR. EFi
/4T ER(Va F2 VS A RIKLESHE. HEARELRIKX
R EE MR 5B H 48 Kabat Sequences of Proteins of Immunological
Interest (National Institutes of Health, Bethesda, Md. (1987 and
1991)), 3K Chothia & Lesk (1987) J. Mol. Biol. 196:901-917; Chothia
F A (1989) Nature 342:878-883 #4523, Cﬁ)i&%ﬁ%”?ﬁ%’:&ﬁ%iéﬁ
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FAERARGFTERS. Flde, Lats, 4508, TARK, AR
HFe % HEFRAR . TR T AR RE EM B FuiR, 40, IgG (Fl 4=, IgG1,
IgG2, IgG3 K IgG4 A!), IgAl, IgA2, IgD, IgE 3 IgM k.

BEREZAF, Frd IgG E4EEZR 3 IgGl. IgG2. IgG3 K
IgG4, EARKPAMEZH R FTEY, ik IgGC EHEBRR A IsG1 &,

EXEAF, i « BB ZROEEHEHAE, 4 Kml.
Kml,2 3 Kma3.

X F IR R E BT 5

BEREPAHERFIEFT, RRAXAE KB TFZARARAAGERTERR
ABA5 R SEQIDNO:1. EAKXAHNERFEY, REAKXAEKATFZ
RFAR G 24T B R RKBRF 32 SEQID NO:2,

H—F @, REAAANGAAGERTERYRALRF IS SEQ
ID NO:1 85 /7 5| ABAEE VX 70% , AR E N 75% , KERE YV 80%,
Rk R 85%, BREREY 0%, BRIFHREYV 95%.

B—FE, REARMEGREGBHETERGALRFFE SEQ
ID NO:2 89 | ABARMEE V2 70% ,REREV 75%, , HEZE YV 80%,
HikZ 8%, BHREREY 0%, RIFHREY 95%.

EREPHEAFTEF, REAAXE KRBT ZARRAGERBHET
TX& CDR MG BAELBRFF|HAZ 4T

F 449 CDR1.CDR2 #= CDR3 8§ &L A 545514 SEQ ID NO:
5-7; #4445 CDR1. CDR2 #= CDR3 8 £ £ B 5 5| 5% SEQ ID NO:
12-14.

F—FE, MEXEKE FLARRAYGTHLG CDR 2H GRER
FFITE2E SEQIDNO: 57 bR —AREMREABH R RELF
KRR, LR, BE., PR LHBEEABTBEINARLR, £
ikt R, RE. RhR LN BRAR TR 2 ANARAR,. RAEEHE,
RE, DR RARTREIT 1 HNEEER,

B—F &, WERREKEFZARIRKRNGERY CDR A HELR
A5 T4 R4 SEQIDNO: 12-14 L HA—AREAREBHYTE. 3

BRIRK. HRiLWg2, RE. ﬁ\i)ﬂ&%kkéﬁ:ifkﬁfﬂg 3R,
CSPC Exhibit 1003
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EHREGE, RE. BhRei g/ ARTIHEIE 2 NRAERKR, ZLLH
A, RE. PRk G RZERTIET 1 HNREAR,

BEREZPHRAFTEF, MEAAXAE KB T ZTARRAGERBHET
ER& FROGBEARFII AL T

T4 TERX FR1. FR2. FR3. FR4 ¥ 5 7| 5% % SEQ ID NO:
8-11. #4#TZ X FR1. FR2. FR3. FR4 & /5 3| 4-%| SEQ ID NO:
15-18.

F—FE, REREKEBFZTARAGETHIBHETER FR &
EBAFF|TEHZLE SEQIDNO: 8-11. SEQ ID NO: 15-18 L HI;|—A
EBRABIAIANARKELAR, EHhikeIR, RE. DR RARTKAL
F2ANRABR, RKEWHRE, B, FhREAHAEABRTET 1AR
KR,

LR FRK CDR RRIERE R EBREAAERE., FhRrix2 B
R F AR ARARG LS EGFR 64687

BEREZPHERFTEF, MEARXEKBTFZARAETHERZR AL
BA 52 SEQ ID NO:3. EARALANYERFTETYT, HWEAREKEBFZ
HI R REEEZ R AART 72 SEQ ID NO:A4,

F—FE, REPRFTEYRAGE/ABERHNR ARSI S5 SEQ
ID NO:3 &9 7 5| ABMAEE VA 70% ,KEREY 75%,KERE )V 80%,
HikZ 85%, BAREZEY 90%, RIFHREY 95%, %2 96%. 97%.
98%. 99%.

F—7 @, AEPAMEAAKGBEBERNR ARSI E SEQ
ID NO:4 8 5 5| ABAEE V3L 70% ,AREREV 75%,KERE ) 80%,
Hik R 85%, BHREREN 90%, RIFHREY 95%, 4= 96%. 97%.
98%. 99%.

AEARARGEREFARTREIE LG AR AT EZRE. K
B BARAR T 2sRA AR RERE DNA 5T 5%, 59,
G EafRa T FARGERS FLTAAIESREF.
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EARALRAY, ATFHREZAFIR—E (FRAK) fFaia0lE 5
3oy Bk R 4o BLAST #= BLAST 2.0 Hi%&, €114 5 3£ & Altschul
% (1977 ) Nucl. Acid. Res. 25: 3389-3402 $= Altschul % (1990 )J. Mol.
Biol. 215: 403-410. R A Bt X dk P TR RH FKIASLE, BLAST #=
BLAST 2.0 TAA THEALANBRERSTFIE —HF oK. HAT
BLAST #8934 TUAB LB T A HRARF L PO HIRTES.

EAZAY, FRERABRFINEHEY 70% 855 B — AR
EBFINOELSARLRFIIARRA—HZRAFF], #Hlled RAKR
XA F x (FleRAFAERSIY BLAST 547) B, S RLA LK
FHALESHEY 70%FF R —H . KEE LV 75%.80%.85% .86 % .
87%. 8% . 89%. 90% . 91%. 92%. 93%. 94%. 95%. 96%-
97% . 98%. 99% R E FH 4 F 5| Fl —H AR5 7],

EREAY, ATHRAGYEBEHGEFEOEARERLT AH. &
HFFEFNEELCEFTHRAR. Sh5F A B(RERERBRERA
(Pseudomonas aeruginosa)). EARFE A (ricimA 4. HELFHE X G
(abrin)A 4. # R F5 K G (modeccin)A 2. o-F w1 F & (sarcin). B4R
(Aleutites fordii) & & & . & & 4 (dianthin) & & & . £ M H &
(Phytolacaamericana) & & @ (PAPI . PAPII # PAP-S). * A
(Momordica charantia)# |4 . A MM F & & (curcin). B2 H K 4G
(crotin). A2 2 ¥ (sapaonaria officinalis)3f 4|4 . & # &% & (gelonin).
# 3K F & (mitogellin). £ FE 8 B & (restrictocin). 8 & % (phenomycin).
R E #F (enomycin). FoE 3% 788 & (trichothecenes), £ I #] 4w 1993 4
10 A 28 H /&) WO 93/21232,

2 FEA AR T A FARIARGWEES. #F &€ *7Bi. VL.
131111‘ 90Y\ gp 186Re°

FARFo b JOF ) 69 BB T AL A % A R 2h 66 & & R AR 4l &,
B4 N-IRABIERIK 3-Q2-vbe ik —5XK) AR E(SPDP), T R&IEAHL
(AT), BEBREGE LM BT R —FES). FHEBRAGEF_8R
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ZRABE RAE). BRI, RE RS R (5B R
RAFEBL)T o). RERSITED(ELRCET-ERRXTEE)-T ).
ZHARABREGEE TR 2, 6-—FABE). W ERASHEE 1,
5-— &2, - AR KRG RITAEY. Blie, T Vitetta F &
(1987)Science, 238: 1098 F FF & #| &4 B RFVW LB FE. HK-14 47
WWH 1-FARBRFRAI-FEA B A =R TEMX-DTPARA T4
A A BR S FARB B A 4] T P A (W094/11026).

AEPNLHBERBA—FIAEH I STFHFEECGE AN EEE
(calicheamicin). £ &% 4 # sk (maytansinoid). % 3% 3] 47T (dolastatin).
auristatin. ¥3% 385 & (trichothecene). #= CC 1065 RiX % FF oy LA
BEEMRGITENNIBERY.

BERHEXRKETEF, WARGHEKY S5 % 35 5) 4bIT(dolastatin)
REBEIBITHREMUSD FHTAE Y auristatin(E BH + #] No.5,635,483;
5,780,588 @B ey I R A A K B F 4Rk, % H5 8] 7T F= auristatin &
ZRTHTFRBREDAFE. GTP K. BEFomios R FEHE(Woyke
% (2001)Antimicrob.Agents and Chemother.45(12): 3580-3584) LB
& (US5,663,149) F H A B #F M (Pettit F (1998)
Antimicrob.Agents Chemother.42: 2961-2965). % 33 8] 47T 3%, auristatin
BT 2 hARE WS NE )RR CEE)RBME TR
(WO 02/088172).

EXEAP, £ MMAE #2854

ERLZIPAY, L+ MMAF #5444
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EXRZAF, 454 mpeF7) 6 BT A A B A A B FERR7E M 81044
(Bl 2oz HEAZ BR B2 DNA A Y BRES, #H o BlAIEAL RS, DNA B8).

EREAPY, HPHBE A Joading)d p 25, X I1: Ab-(L-D), #j
TP EARKRG T H B (FPamfiedil) K. HHRAHEET
A FAFAR 120 N4 D). B X 14 ADC SIEBBEE — 28 E
(1-20 MFH Y ERAGFIRG RS, R ERBKRREH ADC F&H FHEA
FAREY P 3B B AR S FCT B L F BRI E, #4e/f#%. ELISA R
k. Fo HPLC., £ TARZE ADC £ p FEHZEHH. LHEHEL
t, ¥ p HERMFER ADC AEA L ECH BB ADC ¥4 5.
$h AL Ao B GE T A 38 i % 4o R A HPLC R Bk 69 FHE R EZN,

TR ERAAR-ZYEEY, p THRZIRAK LM ALK E R
#. Bide, ZWEZFPREABRAEE, FARTERAA —NREAF AR
AREBER, RETRAA —AREAH LB RGBT, THAEREL,
BEXEZRAEFTEF, BHHBHHERF, Hide p>5, TilREEHK-ZH
Mg RE. AN, M. REimpEEE,

EEEIFEF, KEXAADCHEHEFTEE S 13)4S8; 42
By o, H3FY S5 HaBYs 935545, T, sFFE& ADC
EEZETFTTENRKRG YRR ZEIETUARDNT 8, TAAL 2
225 5, AN US2005-0238649A1( X EIA KR I A H A H),

EEXERESTEFY, EBHEEE TV TE bR KA 2 HAERBEK
FEHAR, FART @8 Fl e M ABRALK, X5 Hap-3 k¥ AKX
FIARBRE., —f&mE, TR CESHF S 5B & F B b &g F bR BR AL BT
A, A THBHMER; FE L, RATHXSHFHEBRMABERL N —
BB NALE. EXLEZRFTEF, TUERSRZLSLREEHTAH
LR e AR FAEEEDMTTREHEK X THE B (TCEP)IE R IR = 4

BEFRABRABIR., ERXEXHRFTEP, ¥RARETERSIHERE
CSPC Exhibit 1003
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FEREMEEAR, HlH RN FRAR.

ADC 8B CHH/FAR L E)TUOARE F X k24, Fldi@d: )
FR 4] 25 4y -3 3k F 18] 4 R KX A ARt TR BRI, (FRFIMBBEAR
B B A RIBE, (i) LR BRARER 545 6 SR - R R AL R, (iv)
B FARRSF ARG REBRF 7T TG, R FRABRARLY
BAFEEATHMNBEK-BHMEAREF/REERATEE. B4
R, EBE—AEELAASHY-B A TRAHRE EE KRBT
A B ARSI FNRR L, MR FHREA —AREANHHEW A T
FARE) ADC oW RbM. ToAB T AR FHEfest 4718
RE ELISA #ARR A% f BRASMITEENRRG-FE S, BoW
P84 &FF ADC - F T ABEF#REZ, @it HPLC k5%, #lde
HARADEAER BEAT, EXEREFTEF, TRBLRRENABIKR
Lo B REA R —BAENYR R ADC.

BERERAY, FAARBZYBEHGHF ETHETHECIELIE. R
BRAF B A B A R 3L, Bldm A TERAGEE: AR, SURBR. ALBR. BRER.
TR . LIARBR. AR, TRAR., X8R, LR, = ALK,
ABER. LB, BLB. ERXRBATER. THER. LEABRFPEXTER,

REPARBB Y BN F L TR LT T,
Bl de( ALK THI I RiL) BB HE( Pl fedril) L 2B H( ¥
JodE i fodd 3 FobTA  BRREH1- 164 R TG MRk aq4 3k, TR A
MBEB) o (A A T FRR) T, —ThE. Z L. TR —FRE.
P B, B, BB, oKk, —FEAALZLE., L&F
B, —X¥BE. N- Fiokw., N- FiAOok, HEBR. BAEF1, 2-
L —R,

ERXEZRAP, BRESHETXEH XK EALAHRARG HISBEY:
B R AR 1B Bkap B i 5 ER S FhliimB R B ESRBREHBXGA
it REMZEN M —FFBEAREX, LEAGRSHRSTF. AKX
ZAF, Re&EWRMKLGEN Y.

ST AR M dE ) R R A M TR B (BB $EAT6 T 89 B EFGRAR X%

CSPC Exhibit 1003
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# AP B 45T RAEGFR AP . “FRAME( $lde ) @mieE Aok 4
ok, XAEE), BV HstLkdkmerg; Nl AR, §.
fef. . XM, BM) 8B, P RANREHIFE; Ak
o BE R Bl e FARAR Ao FARF AR . FRIR Ao R IR) B90F98, H P43k
HPRAEATIE;, KFEIR( Bk, T*H. A, 2'l, B. vojE. &4
i) B, Fo/ RAFBRIAE.

ARE PR Y BT A S B4ty F T 7657 AP 69407 S M Bk
R, FridAeyT B H) e T E & (Adriamycin). FRBRBLE A B AL R
#% B3 (Taxol)F= £ 58 (Taxotere)]. FiZtbK(Xeloda). T HAR
(Gemzar). K &#E(Navelbine). #EH 5. FEHBEIH A ( #HTHF.
B, FIE#H). 5-FU eBrtdg. F2HE(camptosar). R H48. R
48, F448. B 3) iT. K E B (Novantrone). K 4. K E# 4 (Oncovin)
F, eMnaus.

EAREAF, <R 3 RXBREMETAAERR BN O ARG
KT, TARITHAGREE RAEFHHRBPRT. BFHRERK
REOUEFTHFEARRGEERIL. BREER. B 55 RRBAIEFTHER N E
BERBRKETE. EAEXAFTEY, RAAGRAIIAKHHBEL
M THRHRERRREGEE, RATRELARIFENRE. ATF
ERARBAET R EN LRRBTUR GBI AREFAT#HRS
HEAREZRNE. S TEEST, TARIH I PA KRR E
(TTP)Fa/3 M Z B E % (RR)R 7 £ 2 3.

EAERAY, “ZXEHEMHIY., AXEREFTEP, 4D
MIHILS Y. AW, 2RRTF, HFCEHIF). ZWCEERE.
R Fod), RKEFHY. MEAKI. EXBEHFIEF, HisHH0I
A

BERERAF, “ARERAELTHHN Ef0T 8 LA R ERAERGE
ARG E. REXAADT/ T A6 7 R ETHRIBEE D= /AME
Wk mIRA . . BARREREMR /> TFTEMMP I LR LAY

CSPC Exhibit 1003
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HAFREFRER.BFARELREZZWRI>TFTHERA BRI
HETHERIRAEBLRNE. “FHAREIRELTHNEE LA
HERP PTG RENE. BT RIELR, DFFRAGHNERERRL
XA RERAATHA T AL, BTG AREXIRTETHK
. ABRENIFALTY, BHOERARETRY B@is; & FBEK
R, WHEF—ERENRARE, KREFL)R@RZBAINRAEZE Y, ¥
#l(BP— AR BE, RAIFILIFRBRS, — R GITH B LK
Fa/R—XREHBREBELBRER XG—FRZ K.

S FRBGREERET, AEPRHRARH Y BIEYGETH EESR
Ik 3o, B IRA—FY R B A H e A 6996 57 F i ey Rk A RS BRRTF
FaRERAEE. RIRBYHEHEYHGER . KRGS ELE il 42,
A FARG Y BBRH R E TRGERSFT B, ATHFE. EF0%
K ozt RAR S M BB R . RESEIFHRE. SEHE,
—RBRIBIE— R I LT RARGYH B ER T EH. RIEEHRHE
BT ERE, A TFTIEEYBELENBETUARY Ingke £
100mg/kg(#) 4= 0.1mg/kg-20mg/kg)IL R 2 1B B Y, FlhoR 2B iE—K
REBRSFAHGI A ELEEHE. RBLELXHERE, A A FH
SEETARY Ing/kg £ 100mg/kg R E S . s THEHMR R E K E
FHHAY, RIFPRL, BFREEFTALEEARERZERZHHF. R
1R 25 M 1B B M b4 5] T ) B89 TE B T A2 49 0.05mg/kg £4 10mg/kg. %@
M, TUAEBEEA —ARZ AL 0.5mg/keg. 2.0mg/kg. 4.0mgkg
10mg/kg(REAEFT L) RAAR BB . LA ET R HREA, Flde
BRREZF B FEEZRETHY2FE4 207, KB4 6 H Ik
B IBBEY). TR —FERJH ML mBER T, BE%E—H RS H KA
. IHFENRBES TFEIFTARARA R B R, KM
HEAEXAAR, ARLRXERNHH, IMmFmisissr ZRGEH)HE
HERKk—BETE., AR ERIBFELE BrELERITHET, MARE
LRAAME., “BREST—FHREZMILEE TR CIERNGER)EA
FAEERFH TR,

CSPC Exhibit 1003
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“HFE ETERZHBRERN FRLAN QS FTHRIIGEAK. K
BRI RN, EMNEFRRAGH EFRESSZET Lo mERHILD
BZRARGOATAHEAN, HesRRE. FRREFLEFTIE; &
FALA, QFARLE; K TE FHI0AMRDZK; TaAR, ¥
Il FHHFEEG . ARRLERKEEG; FRERSY, HRTHEREIR
B, REB, HloHRBER. SRBAE. RABA. HARIHAR, &
. —HEALEBRSY, AFEEHE. HEE, BB, BREIM
* BAA, e EDTA; #E8, e EBRLEE; REXTET,
Whedl; Fo/REBTFERBEMRN, #d TWEEN™, R B (PEG)F
PLURONICS™,

BEREZAF, 20 FFAREABRFELETHATHAZ. 2L
Immunology-A Synthesis (% 2 k&, E.S. Golub # D.R. Gren, Eds.,
Sinauer Associates, Sunderland, Mass. (1991)), HiBit 3] A& ALK
X.

P B #L.80

B 1 R EFAR T B ARER Y 8 25 /AR L4149 HIC-HPLC B,

B 2 RHRAFTAKGYBRERYAGKRImEEREMNE, LT PoXKE
JMT101 3 £ B3k, AXKE MRGO03 Fuik 884 .

A 3 MRGO03 T4/ e HT-29 ¥ KIvH17EH, EPoRk
JMTI101 3£ £ 3Kk, AXE MRGO03 AR 18844).

B 4 MRG003 s} IR 78 5% e, US7T-MG #h A K| 7& M, Lo
ARE JMT101 3£ 5% 3k, ARKE MRGO03 Fik 2 418884 .

B 5 MRGO03 A& it AS49 t94 KkimpulEMH, LPokk
JMT101 3£ 55k, AKEK MRGO03 R84 .

B 6 MRG003 3t KRAS X TR 7% 40/C LoVo &9 4 K37 #7&
EF OREZLZEAEIRAR, AKRE MRGO03 FRTWIBEY .

CSPC Exhibit 1003
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B 7 FREIAF BB T K HT-29 48 BHB ARG
v, B FPERIERPFHBELIFAEZERT; SR FRTRAMLL, KT P<
0.05, **& 7 P<0.01, ***& 7 P<0.001,

B 8 2RAIFIRZWBEEM AT R HT-29 4 M & B8 AR a4k
T RA.

FEAFLES RN REKAN TG RRTE@PE, (22K
BRBEARAAR KM, T EEAAATFHARLHA, mREAAR
EREZALEE. EHHAFREAEZRSESE, BHBFASH R4
BENGEFHRT. FFARNINBEREZRAEF AH, HAHTRE
T EFEGFHT S,

A K BA P 443 AR IMT-101 B ¥ B &L 80 % ) ¥ % CN 103772504A +F
&) BAO3, H41&F A F R EATF T E#HH 3, BRI HA
7|4 TF:

FEHRTERFIH:

QVQLQESGPGLVKPSETLSLTCTVSGFSLSNYDVHWVRQAP
GKGLEWLGVIWSGGNTDYNTPFTSRLTISVDTSKNQFSLKLSSVT
AADTAVYYCARALDYYDYEFAYWGQGTLVTVSS (SEQ ID NO:
1) .

HEF FTRIZHEL%55 5 CDR1 (SEQIDNO: 5) . CDR2 (SEQID
NO: 6) . CDR3 (SEQIDNO: 7) ;

R FRIZI:45 4% FR1 (SEQIDNO: 8) . FR2 (SEQ ID NO:
9) . FR3 (SEQIDNO: 10) . FR4 (SEQIDNO: 11) .

BRTERFIH:

EIVLTQSPDFQSVTPKEKVTITCRASQSIGTNIHWYQQKPDQS
PKLLIKYASESISGIPSRFSGSGSGTDFTLTINSLEAEDAATYYCQQ

NNEWPTSFGQGTKLEIK (SEQID NO: 2) .

CSPC Exhibit 1003
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E P TFRIZHS S %% CDR1(SEQ ID NO: 12) . CDR2 (SEQ ID
NO: 13) . CDR3 (SEQIDNO: 14) ;

R FXZE3K5% %% FR1 (SEQ ID NO: 15) . FR2 (SEQ ID NO:
16) . FR3 (SEQIDNO: 17) . FR4 (SEQIDNO: 18) . .

FHBEERAFFH:

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO: 3) .

ReEgBrERFH A

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK

VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC
EVTHQGLSSPVTKSFNRGEC (SEQID NO: 4) .

K] 1 ARG IBIEY GRS F ik

B 10 £ 56 IMT-101 #4k, 424 15mL 4§ 30KD REEE F ik 3|
LREF % (25mM AL 4K, pHS.0, 25mM NaCl, 5 mM EDTA)¥ , & =
REW;, RERYAH 1mLER Z#H 4 Eppendorf B E (FE) +F,
FAREARMNEQRE, TEROAEE. ARA PN 2.5 BEREKY
DTT, £EMFKE 2 e, #HHRY; 44 15ml 4§ 30KD RERE Bk
2| BBLE A+ % (50mM Tris, pH7.2, 150mM NaCl, 5 mM EDTA) ¥,
F(=k B, BRERER, L A280 NEEGRE, HH4E, HEER L
F; B 10ul A&, VA Ellman’s 7 k02 f h st 3%

FHATFTH AN B A s e) B RRE:

Crrics= {WE}

b X 34150

CSPC Exhibit 1003
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b: hE&mA R KE (¥ lem) .
READALGERREFREETQEREARTE A B3 AE R,
TR EGIARTFT N 1.1 2 F f 3R E RE4) ve-MMAE ()
LT ZAHBEARAE ) (BT DMSO), RIS ZERRHF 2 P,
FHTRA . WA ER PN 20 42 F BFEANAZ ve-MMAE B R 4) N-
BB TRERY, RE, #E 5454, £A 15ml 4 30KD A&
BEEEHRIIBBEMHAEAR (20mM A7 B 45( Na-citrate ), 0.3% NaCl,
5% #3%4% (Trehalose) , 0.05% TWeen-80, pH6.0) F, * =k Eik,
PP AT 2| AR B 4 15 BE ) MRGO03; # 3T 4°'CHRA.

2 4/ FAR PaAR) 64 T

J4H) BT R FAR G W18 EEH MRGO003 234 HIC-HPLC 547 (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) VAR E FH/RL4]  (drug antibody ratio, DAR) , 1L
A 1, #R¥EEBFERRTFFEPHRBEIL DAR A 4.1,

F A 2 AR W ABEEY MRGO03 4R 5 4 I 7E M &4 ) 2

LR TE M F ik

1.1 B X} Edampirszid 34 RaptaiRz e, apEEiet,
A SML DPBS ##%—i&, B/ 3mL R Ea 8l mit, 53 Aii
TE, HZONBL, FLAE, BAARKERRES, R 0.5mL A
FRTH AT . £ 96 IumAeidFRir Lt 4T4h4% (DiFi 48t 10000
A~tmie/3L  HT-29 fafevk 5000 4~2mAeL/30, AS49 £mfevh 2000 4~ 4m ie/
3L, US7-MG #feh 3000 /~#mfie/3L, LoVo £mAA 4000 4~zmfe/3L ),
Bk 24 IBHE, AN R SRR IR 69 3 SR IMT-101 VAR Ak 25
H 1B 4 MRGO03 £RiR 72 I BF, X EHI LA 20ul CCKS8 2 &%
# kK 450-650nm A BEAFSUE R OD450-650, Huti7Tvg fdkind,

CSPC Exhibit 1003
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ARt EME LR

AT &-smfetii & ¢ B F R LG mie st F AT,

& EGFR &F&iX4) DiFi 86 (AL LB ML) b o7& .
MRGO003 3240 IMT-101 A 253 S met KwHlEH, ECS50 &
& T X% 10 4&F (JMT-101 47 EC50 & 51.9 ng/ml, MRG003 # EC50
& 5.1 ng/ml), +=B 2 F7.

A EGFR Y ERBFREREIGHEEHBaie &K
MRGO003 A8*F F £ F A G2t EGFR ¥ E A Ak E R X E@MIE (A
M E ML HT29. AME @ AS49. A EBIRJR & @0 ik
US7-MG ) £ R+ TR @t kwsFE (B3 B4, BHSH
T ), X HT-29 4 EC50 &£ 611 ng/ml, A549 #) EC50 & 28.3 pg/ml,
U87-MG #j EC50 £ 5.3 pg/ml.

# 5k, RAVER KT £ KRAS REARLE & 4952 LoVo (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)F &§7& M, KX I MRGO003 %
KRAS REKRLEHZE M LoVo 27T AR BARKRIFTHEMN (4o
B 6 Pf7, EC50 & 3.2pg/ml),

E#H 3 D RARABHE KB

Iy BAR A A AL KB o7 ke

HT-29 £ #& o2 EGFR &R X ey mfetk, B oS ET o L4458
#7557 4 H A 5% 49 EGFR ¥e6) 33 & 5% (Erbitux) *F HT-29 s eR&
A RKIFHEFME,

HT-29 e BHEAR: KESKAEKPGF B, TREEET
I1xPBS, AEMEEZREZE 3x107/ml. A 1ml EZHE (4 54%) &
REBAMTREATENMNB @I, 3x1070.1ml/ K., 5 &KL 3|
150-200mm’ & Fl ALK 207k 5040, 40 8 R A, RIEE-LA 19 FF g4k
Bf R EH—., JAMNBARGEAS TR KBS R 58 R4 3
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{EERFARLITL10%. BEHRLH, F9RL—KHB (F1. 5. 9. 13
R), —kBH a4k, THRAENBAREFDRAKRE., F—ANLH8s
A 8 XK.

R KR

DR HT-29 £ EABAEERE: FEEH5 A8, QIELAFRHA(20
mM ATAR B4, 0.3%RALH, S%HEEME, 0.05%-+LE 80, pH6) ,
JMT-101 ¥ F28( Smg/kg ). MRGO003 £8( 1mg/kg ). MRG003 28( 5Smg/kg )
FodE2E 4 ADC 42 (Smg/kg) (AR IgG-veMMAE 18847, £+ IgG
RN RA M S 1gG, ZBBEMHE&F %S5 MRGO03 48R ) .
MRGO003 42549 S BHEFT B AR RAK S EZRIK, ETTAR
HEABAEKEE (B 7). £% 18 X, MRG003 £ Smg/Kg #9435 #|
T 5% FRA PR E KIH FL T 54%, HFEH JMT-101 45 F
XL A KIFH FAF 46%, BHIELS ADC AALEP B A
KA H| F3iX 3] 42%.

N BARE: MRGO03 25 45/ R4 E St B4R b4 H T (LA
8) , H MRGO03 &A1 s AR E B1K69 F M4 A

REAEPH AR EAS X CERIEme L, ATRBEAA
RAELEM, RECEATFGAARF, TR E mP HATEHBE
M, KEARHERLAGRPERAZIN. AEAANRLTEE
i B AR R B R B BAEAT S Rl Sk
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i A + B 23

b {450.650 3

B2
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2500  —e—EiRaidiE NIA 1V
Day1,5.9 ,13
—E— JMT-101 Bmg/kg IV
5000 - Day1,59,13
~ MRG003 1mglkg IV
Day1,5,9,13
T . I MRG003 Smglkg IV
E 1500 Day1,5.9,13
= —*—3EEEA ADC Smghkg
= 1000 Day1,5.9.13
500 |
ﬁ 1 i i % 1 i I i 3 3 i 3
o 3 & 9 12 15 18 21 24 27 30 33 36
SLHEEE (X)
B7
25.00
20.00
G
g 15.00 |
—e—FESETE NIA IV Davi 59,13
1000 | ~@— JIT-101 mAb Bmgikg IV Day1,5913
MRGOO3 1mglkg IV Day1,5,9,13
5.00 |- MRG003 5mglkg IV Day1,5,9,13
—#—JEEEE ADC Bmglkg IV Dav1,5,8,13
Q'Qﬁ i i i i ' 1 i i i i i
0 3 8 e 12 15 18 21 24 27 30 36
SEREEE (X)
A8
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SEQUENCE LISTING
110> hRiEEBEDEYEARFRITEAF
<120> HiEZY BB
{130> 1IDC140176
<160> 18
<170> PatentIn version 3.5
210> 1
<211> 119
<212> PRT
213> ATJFA
<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 5b 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> ATLFFY
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 bb 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu Ala

1 CSPC Exhibit 1003
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65
Glu Asp Ala Ala

Ser Phe Gly Gln
100

<210>
211>
212>
213> ATF#
<400> 3

Ala Ser Thr Lys
1
Ser

330
PRT

Thr Ser Gly
20
Phe Glu Pro
35

His

Pro

Gly Val
50

Ser

Thr

Leu Ser Val

65
Tyr Ile

Cys Asn

Val Glu Pro
100

Glu

Arg

Ala Pro
115

Lys

Pro

Pro Asp
130

Val

Lys

Val
145
Tyr

Val Asp

Val Asp Gly

Glu Gln Asn
180

Trp

Tyr

His Gln Asp
195
Ala Leu
210

Pro

Lys Pro
Gln
225
Met

Arg Glu

Thr Lys Asn

20150217

70

75

1 0 T 00 O 100

2015100850388

80

Thr Tyr Tyr Cys Gln Gln Asn Asn Glu Trp Pro Thr

85

90

Gly Thr Lys Leu Glu Ile Lys

Gly
5
Gly

Pro

Thr

Val Thr

Phe Pro

Val Thr
70
Val Asn
85
Lys Ser

Leu Leu

Thr Leu

Val Ser
150
Val Glu
165

Ser Thr

Leu Asn
Ala Pro
Pro Gln

230

Gln Val
245

Ser
Ala
Val
Ala
55
Val
His
Cys
Gly
Met
1356
His
Val
Tyr
Gly
Ile
215

Val

Ser

105

Val Phe

Ala Leu
25
Ser Trp
40
Val Leu

Pro Ser

Lys Pro

Asp Lys
105
Gly Pro
120

Ile Ser

Glu Asp

Pro
10
Gly

Leu
Cys
Asn Ser
Gln

Ser

Ser
75

Asn

Ser

Ser
90
Thr His

Ser Val

Arg Thr

Pro Glu

155

95

Ala Pro Ser Ser
15

Leu Val Lys Asp

30
Gly Ala Leu Thr
45

Ser Gly Leu Tyr

60

Leu Gly Thr Gln

Thr Lys Val Asp
95

Thr Cys Pro Pro

110
Phe Leu Phe Pro
125

Pro Glu Val Thr

140

Val Lys Phe Asn

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp
160

His Asn Ala Lys Thr Lys Pro Arg Glu

170

175

Arg Val Val Ser Val Leu Thr Val Leu

185

190

Lys Glu Tyr Lys Cys Lys Val Ser Asn

200

206

Glu Lys Thr Ile Ser Lys Ala Lys Gly

220

Tyr Thr Leu Pro Pro Ser Arg Glu Glu

235

240

Leu Thr Cys Leu Val Lys Gly Phe Tyr

250

255
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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
3056 310 315 320
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

210> 4
<211> 107
<212> PRT
213> ATF#
<4000 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

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

100 105
210> 5
<211> b
<212> PRT
213> A%
<400> b
Asn Tyr Asp Val His
1 5
<210> 6
211> 16
<212> PRT
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213> A7

<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> A3

<400> 7

Ala Leu Asp Tyr Tyr Asp Tyr Glu Phe Ala Tyr
1 5 10

<210> 8
<211> 30
<212> PRT
213> ATFEF)
<400> 8
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> A%

<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> A%

<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
20 25 30

<210> 11
211> 11
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<212> PRT

213> ATFF

<400> 11

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

210> 12

211> 11

<212> PRT

213> ATF#

<400> 12

Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His
1 5 10

<210> 13

211> 7

<212> PRT

213> AR

<400> 13

Tyr Ala Ser Glu Ser Ile Ser
1 5

210> 14

<211> 10

<212> PRT

213> ATLFF)

<400> 14

Gln Gln Asn Asn Glu Trp Pro Thr Ser Phe
1 5 10

<210> 15
211> 23
<212> PRT
213> A7
<400> 15
Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys
1 b 10 15
Glu Lys Val Thr Ile Thr Cys
20

<210> 16
211> 15
<212> PRT
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213> A7

<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> A3

<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> ATFH

<400> 18

Gly Gln Gly Thr Lys Leu Glu Ile Lys
1 5
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venting and/or treating diseases associated with the epidermal growth factor receptor.
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FAAR R

AERTG B EEhEBRY, AMEPAEAREZALELBTZAAEEH
WM. FEAVLETARCTERARBHEBERBNESY, ABAFAREEY
BRI BB AR,

HREA

B ELEKRE-FEHE (Epidermal Growth Factor Receptor, EGFR, 4.4k
% HERI1, c¢-ErbBl) RAAA KB TEHRS@EEIGEHE, 24 1186 4
BEBHREMB, 5T 55 170kD ¥—F3ZREE G (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 BT 1
BB R BT ErbB B3 (FErbB 1-4), EA B ABMEEH,. EGFR
RENRETHS LRAR, ok PLE, ZELEKETRERFTRE
BBEZHRERENSFEAEL. FREZELABEAALERERZLL KB T
Rk, Wtk B, RFEAE. WE. FRE. THER. BHEALERF
{Olayioye MA, Neve RM, Lane HA. et al. TheEerbB Signaling network :
receptor heterodimerzation in development and cancer.The EMBO J, 2600 ;
19 : 3159-3167). LA KET o PRAAKBTFARKEBTARAAL K
BHFRAadABEid. ZAERASRALKBTREES, BERARA
RABEGEBENGEE, BHTHSHETHFRE, AHATET @R
& Khadyit, HAoPrIE AR E . R E AR, WE B amIesy T
{(Ciardiello ¥, Tortora G.A novel appreoach in the treatment of cancer:
targeting the epidermal growth factor receptor.Clin Cancer Res, 2001; 7
2958-2970). REX A KB FRXAEEMNBTHLRERLEBaREKX. &
TR A GRS, RARARETRASNSEF REWEEGHNE
PR

B TH LA BIARRAERETREGETEIAL, —PEARR
S-FAR C225 Rk ( 4%, Erbitux # Cetuximab, ImClone( 3E Eli
Lilly) 23] ), 52 A 4L KB T4 H R, THE EGF # TGFa
FRASERALA KRBT ZAGES, FHELBRALFTHESHSE, AR
B mEGER, BRAT, BVRAEEE OB E LR EARBA T
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k., 2004 FEE FDARBERLORIEFLEEIHR, 2006 FRAFEF XH
HE, BWNAFESZUARREATLENBEAE., EEA L, R4ZfhFL
BRESREFEELHRZGEHE (ORR) 3% 23%, 5REFRFLFHHLA
AT R BIRGH RN 13%-30%. BTREAIRSHS, BREZAEBRK
e 3.7%mAE A T AR B R,

B—AREAEARBFSHGEFTHRRASZMABEIL (Vectibix,
panitumumab, Amgen 23] ), ERAHLAH AR ALASEHHLANLER
B4, LEREGFF. BREROUA TEAELKLE TE4 (EGFR),
2006 F 9 A4 FDA #AELF, 5RER. LUHabFibREARE
LT R Ti6ST EGFR M &GHBHE I WHE, 2006 5 FDA B R R H
HIFARTT R E R BB ABBEMCRC). AHMABEHRA 1662 BHFA,
5 1gG1 #8k, 1eG2 & CDC EH A ADCC FAHFEHRWPRBL ; F
b, 1gG2 BARABEHEE, XTHRABAMR LoAFREMELRE
BERBERLZANLEANBELT G I ERE,. EERELEFTELBAENE
HEAE (OR) A2 8%, FREREBFHALEKLT 3641A.

BAAFHERABERTELRZLERFMAELARAMN EGFR £k
KRAS 8748 (KRAS wild type) H 3, w3 KRAS EERBRABAE
KIpHEE, Bk, REBANBHLSERNHES AN PRI LI EGFR
BB HARER T KRAS FABHEEmBERA  (Allegra CJ, Jessup JM,
Soemerield MR, Hamilton SR, Hammond EH, Hayes DF, et al. American
Soceitey of Clinical Onceology 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. .
Clin Oncol. 2009; 27:2091-2096; Bardelli A, Siena 5. Molecular mechanisms
of resistance to cetuximab and panitumumab in colorectal cancer. J Clin
Onceol. 2010; 28:1254-1261) .

Bit, AMARBEEF EZAUWSERGARMREAEREB T E44
ALY, LA KRAS REAF TR ELEY, Floibdias
By, AB—FRJFITH, BEIEA.

HTRRBEHFHNIY, BFRAERIERERGAGHHBRY

{ antibody drug conjugate, ADC) A BB WNBHERHEALAZ —,

FARB B BB —B D AR

1. F—dEasde by
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2. B tmpRahg o Thei;
3. BB SFHESFRRNARER, Leldkk,

R IRRA A R LRGSR EF — LR h e b S R F A
e, CHEAMNEA: (1) REBHERRBARN BRI BE S HE
mip L RERR, (2)RGBEHERFRRERRGISHELIRERR
MFREIEAEE;, (3) HEBHEBRDEMEARR, BRI i
Y, (4) L Mg SR mie.

FARF B BRESGEANGE T L, 2 - REBHERWIT R
RABECHHAHEHRAET L L RTHRG, RESHEE, ¥

1) L8 REZLZHASHE (internalize) , BEGEEK
¥, BRER T AR MBI LEmRFHFAGHEEKFER, BEZFTLM
B tmpa s8R 4y (extracellular domain, ECD ) B ak ¥,

2y BHRAGHE: BRNBELIAFAEATESE (5EEESL
EIXEA )Y, FROGBERNT, B RFREGICUIATRASE M,

3y baFaFHeelE: IS TAFESSYERERETRYE
%, HAERBRIGHREN, UAERA ADC BAKAGRE T Hes S,

4y KM FEATEE  (cleavable) LR R inEl 44
(non-cleavable), 3k E fik B 4382 M

5) ADC &4 ADC PREGELGHEATHASHE, ADCARRE
EHAETHE, ADC LA AREAPBEMMLT Y, ADC FRAESE
& i e 2k b

AN, ADC HH@TREEAEFNFRERFEE, dishf
b R Rk SRR AT IR 4.

EHAR

AR PG EPABE LR F RS8R, 4552 THRALLE
BFEARESSERY, e XA a4t HhFEd, TR T
AZ .

AERE~FEOPRERAEHEBHY. RESFLTHELHE. BAe
HEARENENGY, L4 E5mBENEN SRR EAL KR T2
Ak

BEEAERH—AERFEDY, L PHENREALAARETFSHRRARKE
HEe4fLs, A FESTEE CDRI. CDR2. CDR3 43 €44 SEQ ID
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NQ: 5~7THF8FAALELHA, BETEKX CDR1. CDR2. CDR3 &
e 44 SEQIDNO: 12~ 14 FGFFIERER,

BEERERH—NERFREY, HPHEGREALZERETLAREE
#TE X CDRI. CDR2. CDR3 E&H# 44 SEQ ID NO: 12~ 14 Bf-F
BAEFIRES SEQ ID NO: 12~ 1478 SR G —BAXT 70%, Hid
FF 75%. 80%. 85%. 90%. 91%. 92%. 93%. 94%. 95%. 96%.
97%. 98%. 99% ¥ AF, #HiBAE 3 4. 2 AR 1IAEE. SE R B
REBGAF.

BAERS—ARRFEP, EPHHENRAEARLELBFEEREE
4T E X CDR1. CDR2. CDR3 E &8 844 SEQ ID NO: 5~7 5 #
B RELE SEQ ID NO: 5~THFHAMGE —BXF 70%, HeixF
5% 80%. 85%. 90%. 91%. 92%. 93%. 94%. 95%. 96%. 97%.
98%. 99% 8453, HldBH 3 A 2ARIARE, S FmELE
855,

EFERH—NEHRFEF, EPHENREAALERBFEHAHIET
#TE X FRI. FR2, FR3. FR4 E45# €44 SEQ ID NO: 8~ 11 A&
& R HE R ER,

BEAERYG—AREFTEF, RFPHEGHREARERLBFETHRIARE
#TE K FRI. FR2, FR3. FR4 E4 # @44 SEQ ID NO: 8~ 11 Fi-F
HEF, BEF eSS LEEFGRE—MEAT 70%, FHXT 75%. 80%.
85% . 90%. 91%. 92%. 93%. 94%. 95%. 96%. 97%. 98%. 99%
&5 5.

BEEEPYS—ARAFEY, APHRMSAEIAL LB TFEERABE
M E K FRI. FR2. FR3. FR4 K43 &84 SEQ ID NO: 15~ 18 Bf+F
AP RE T,

EFRERH—AFZRFEF, EPHESRELZLRBFEARER
#F X FRI. FR2. FR3. FR4 B3 &4 4 SEQ ID NO: 15~ 18 Ff+F
BAF, BREOLESE LEFANGE—BEXT 70%, FlXT 75%. 80%.
85%. 90%. 91%. 92%. 93%. 94%. 95%. 9%6%. 97%. 98%. 99%
3.

BAERS—AXRAEFEP, HERRRLE KRB FSAHRBRGEHT
FEWHAF 4 SEQ ID NO: 1 FrF.

EEAEBHE— AP RRAFTEFY, HERZALERBT AR EBGBET
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FE A F 4 SEQ ID NO: 2 Fir®.

BB —AEFEF, B PR RALA KRB F2HIRMAEY
FHleE Kk i ARME IgG. IgM. IgA. IgD. IgA BERR EXBRER
&R E A,

EEAERH—AEkFEF, L PR 126G HF 1gG1. 12gG2. 1gG3
#o 12G4.

BEEAERE—AERFER, EPHENREAAERBEFSERAE
BT RGELABRAF L SEQIDNO:3MTHAF, AL 645 SEQ
IDNO: 3FFRAPIHE—HAT 70%, Blao kT 75%. 86%. 85%. 90%.
91%. 92%. 93%. 94%. 95%. 96%. 97%. 98%. 99% &5 F],

BEEAEPW A FEF, B PSR LLE KRBT HRIIAAY
BREEEEAARE ambda BEE .  kappa BRERE. A LB BEZEHEE
.

EXAERE—FEARFEY, B FPESREAAL KRBT 4642
HERTXMAEREF 644 SEQID NO:4 78 AT, A H 6485 SEQ
IDNO: 4 BRI —BXT 70%, #de kT 75%. 80%. 85%. 90%.
91%. 92%. 93%. 94%. 95%. 96%. 97%. 98%. 99%&45 5 7).

EAEFG—AKRFEP, RPAEGRABHBEY. L& L
THREHE., BEHNSCHITELGENGHEFX I HHFHEMN,

Ab-(L-D},
A1
H P
Ab REREZ L L KB T 2HIHAK,
LRk
D REmBREMN;

p R4 1-8, Flde 2-6, Hlde 3-5,

ERERAH—ANFHRFEF, P mpEdaMiairdd. &
T (Hlietml. A8, 4. AFHHRBGEERETRILAE) . #A44H
Bliad. miBE-F. RAET. 8. AT EfeLHiEmik,

BEEAERPG—AEHRAFEF, P ES @EEN R Monomethyl
auristatin E ( MMAE ) . Monomethyl auristatin F (MMAF) . £8XF
& 4 BldeMavtansine DM1. Maytansine DM4 ). -F 4 & & (calicheamicin).
duccarmycin MGBA. M E #(doxorubicin). BAEF. §BEFTFHFT.
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1131. ai-F4&. FFBRAERF. 2B TR L8RS,
ERERS—AEhFE R, E AR amEHhMMAE,
BEEAERH A FRFEY, RPEgEiA TSR TTInE

.

EEAERH—AFERFEF, EPReidia s o LR2BIRET
BEEMC). BABRTEERABRAMP). SAB-AAM(valcity. HREB-E
A58 (ala-phe). N HEFHELEPAB). N-HEHBRTEEL 4-C-wbot B AR
BBERSPP). N-AHBERE 4N-BRABEREFTR)RTH-1-H B
(SMCQO). N-HHBERL G-I BA L ETEREGIAB. & ¢-LiH
T RETEBE-BAR-B R BEFEEIRMCve-PAB).

BEFERG—AERFEF, EPHENELD ¢ LABRERA TR
A - E 8RR BAFREEAMC-ve-PAB).

BEEREPG—AEHRFSEF, EFX I FHELEL L-D & ve-MMAE,
HE8EH AT X

O
o i i ]
at Y u ¢ O/\O)x KWN\’J\ N\‘{a g
§1NWLN " NYJ\N Xy e 2 )
o H 3 : i Y i
HNJ/ @
A =

OF N,

BAERG— A RAEKAFTRTY, A FPHEGAEHHBRY. ?’1?%
FLETETHE. BENGHAMELGENGH T XAF:

N i} :L N g Y e t # 9H
.;' / ™ ? { {3 QVJ\{} N {,- ?:é»w \{*‘"?‘3"«"\;;"\ﬁ,a:N\z,.«f\\r.r"%E \§
e e kgt w . T R T A
&

EFAbAFEEARARB FLHEIE, pHh1-8, #Hlie2-6, Fld3-5,

FERAF _F BT RBLEY (FldPHhasddh), LEFELAELAE—
FEE-RGAEGHERY. XBFELTHRLHNE. ENGHATER
MIER Sdy, Filkd, BEHE Y —FHF LTHREGRE. BEHNRK
% H .

BEAERAG—PERRFTEY, HRESGSBT LS LA THTIBE
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9407 354, PriibsT 5 Blde b M E £ (Adriamycin). REBEREH R R
[ 94 BE (TaxoD) #e £ &% 4 K (Taxotere)] . F 32 3% (Xeloda). & &%
(Gemzar). K HEFME(Navelbine), #MEFHF. FHFBHHHN BTFH. FE.
BriE#t). 5-FU dnTrobag. 28 B (camptosar). BiVF45. 4. F44.
B E T, RIEEBNovanirone). EABH . KEHB(Oncovin)F, R T M8
g,

AEPEFAALAERE —FBE—FOFAEHERS., 2B F LT
BR2HE. BB MELEGEMNSBEHNGHT /R FT5EAHEEL
B &4 (EGFR) AN ARN B P AR,

BEEERG—AEHRFEP, EFPHENSE2HEKE T2 (EGFR)
AEA AR S BEECGFRAB A IE, #li5ECFREAEMEIE, #ld
HALBHE. EBE. ATHRE. NE. VEE. THE. BRE. £FHE.
JLRRE. BB, WARE. B8, MBRERERE.

BEAER—AERFEY, EPHEANBAKRASKE TEHNE, &
A KRASEBEETOEHE. LHE. HESMRE.

BEAEBEP—AERFEF, EPAENHBIBRAVEABEESHE,
Flieik EBRAFEAB R EGEHE. ABERWNE.

FEPEFBAEAEPRE —~F HE—RAREESESES. LHF ETHE
S, BHNOCHEREZEGENCHEFHEWFT B LT AR, B8N
B, WHHBLER., WEHNEeBREAGEH P HAE.

BAEAERAG—AFZHRFTEF, X PESGHBLELERE. EHE.
SFEE. R, WEBE. THA. BERA. £F8. SLBRE. BB, WH
k. F&. MRS REITE.

BEEER—AERFTET, EPHEMNFBAIKRASEATTGMNE, 4
dAKRASEBE T T HEHE. LHE. WEIMAEE.

BEER—AREFTEY, AP EGHFBAIBRAFVEBRE LG NE,
Plimik BBRAFEABE R SEWHRE. ARBRNE.

AEPLF BTG A/ B G HERARERETRE (EGFR) X HER
Fik, FEFEOELETHERNZEZ TG F/RETHREGEALAR
—F@E-FHREEHBRY. EHEFLTREEIHE. BENGHETE
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BN,

BEAERHG—AERFEF, XRS5 2% KEF L4 (EGFR)
AN AR BEGFRABAMITE, FlilBEGFRIELAZMAGITE, #lh
AR, AR, HFEE. FA. RS, THE. BBRE. £FTH.
LBRBE. BH. WHRE. §5. BRSERPRBERA.

BFER—AERFTEY, EPHEFEIKRASEE RENIE, ¥
oA KRASEEHREKLEWHBE. AHE. HESBRE.

BEAER—AREFET, XPAEGHFBIBRAFEAER X S,
Flieik GBRAFAE R ESHEBE. LHRPMHE.

AEBPRE TR BRETER. BEMNBERE. WHIFBLEE. W
AR Tk, AT AL THEETEAHTRETG /R85
FHEGAEPE —F BHE—FAHRAEHERE. RBFETESHE,
BRI AN EN G,

BEEERG—AERFEY, X EGIFBLOEHE. ABE.
LHFAE. A, FPRE. THE. BHE. £FE. UBRAE. BFa. 5
&, B8, MBREMREAE.

BEEAEP—ANEHRFEYF, EFPHHENBAKRASEBE R ENMNE, 6
A KRASEBEREKEME. AHE. HAESMRE.

BEAER—ARBEFTEY, HFAEGHFBABRAFEARE T4,
Hlioik EBRAFAB R ENEHE. LHERHE.

AEPEFEAERE —~FHE—RAREGHERS. AEF LTE
S, EMNSHRAALENSY, EATHGARSGFEAALEE
BF %4 (EGFR) 38X 8455,

BEAEAG— P ERFEF, EPHES SR AL KEFLHE (EGFR)
AMANAER Y BEGCFRIMAMGIE, FlibEGrRITEXMAMIPE, ¢l
mBKHE. MR, RS, WA, PRE. THE. BBE. TR,
SLERE . B, WA, T8, MEARBERE.

BEEF—AREFTEY, BFPHAENBIKRASEBR RESKHE. 6
A KRASEH R ESNEBHE. EBHE. MESBBRE.

BEEEP—ARRFEF, EPAESHBABRAFABE T &8,
Fldoik EBRAFEAB R EGSEHA. LB E.
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AEPEFBAEPRE —FBE—FHAEEHERY. LEHEFLTE
k. BEHeYAMEENENSCY, LA TN BLT AR, 24
PR, WHEREE K. WHENBmEE.

BERAERH—ARRFES, R PHASGIFBALGEBRE. AHE.
FEAE. WA, PRE. THE. BHE. £FE. LUBRE. BE. T
BRE. BE. MURBRBRRAE.

BAEER—AREFES, EPHRANFEAIKRASEE REWINE, #
WA KRASEEXENLEBE. LBE. WESBME.

BEEREWR—ARRFTEF, EFPAEGHBYBRAFEABR R E GG,
Flieik GBRAFABE R EMERE. LHRFMHE.

AEPHREBEA KRBT SEAAEHERY HBEF LTETHE.
BRSHREEGENSHEARNGINRELE RiFd e amEt
KEHR, FAIMN EGIRPEFBRELLGH B R ELRTEER S
AxkHHER, LapindiR; 2400, AEVSRAZLERBFSRA
B, A8 LETRSGE. BEHAGSREMALSENSHT
KRASHEBHREA BRAFABRENNBLEFTRIGHAH, Baia R
65 BB BT

VAT AT AR R g

BEXREWRT, BRIEFHEHULE, TUNALFEASHERERLHLY
AABBARARFBFERBRGESIA., FE, FXFARAKETSAPRERA
F. TFEDFE. SRAHEPER. BHABFE. LEFRARERERT
BRETEBABEFRRN T2 EANAERTATR, BN, 37 54848
BRALY, TERLAMARLAFGHE L BT,

BERAERF, REHRAZRAFT IH ARG S it (S EH—
e (L) #fF—Hg" (H)B) RN AERESST. R
Hahbufe @R, FETHSHu. 3. 7. aR s AF, REFTHYGIET
WFhsard IgM. IgD. IgG. IgA A IgE Lk, AR FHE A, TER
Felg g Rt ke 12 R ESARABSI"ERE, THERELSLXY I A
REZBARBEBGDE, TR STETER (VP THEBERCnE
A, EREXEdG INAEHB(Cyl. C2 T Cu3)A. 2 E_HBRTE
B(V)FEEBRERCHER, BREZE I —ITEHE C A, B
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BERITNFLERBTOSBIHG BT, OB LE R LG EFF b
do, HE A AR B S840 Clq &6, Vade Vi R TH a5 L
FHHEEARRARN LA AR R(CDR), L BAFRRFTGHAFTER
(FR) 8EH., & vy v, BETH A FRI. CDRI. FR2. CDR2.
FR3. CDR3. FRAMBERRERE AR HEFGIA CDRA4AFR A
B, EER/BENATERVa A VS HERIALESHE., REARE
Z- B3R R, 2 M IR 59 40 B2 38 48 Kabat Sequences of Proteins of Immunological
Interest (National Institutes of Health, Bethesda, Md. (1987 and 1991)), &
Chothia & Lesk (1987) J. Meol. Biol. 196:901-917; Chothia A (1989)
Nature 342:878-883 #3R2 X, RE“RAB"F 2 EFTHERHFETENSFTE
B, Flde, Hads, 3N, Tk RARFEARZ EAERE. K
WA AR RE RSk, #lde, 1eG (Flde, 1gGl, IgG2, 1gG3 & IgG4
ERY, IgAl, IgA2, IgD, IgE & IgM 34k,

EXAERF, Bk IgC FHBE R &4 1gG1.  1gG2. 1gG3 & I2G4.
BEARPHERFTET, ik oG 4B E K H 1661 &,

EAEERS, i BB R EHEHFEFY, v Kml. Kmi2
H, Km3,

X FHRAAGRBIERF 7

BERAERHERRFTEY, FERARE KRB F L ARG TATERRLER
AFE SEQIDNO:1. AAE VM ERXAFEY, AR E LB T THIAIEG
BETERELBAFE SEQID NO:2,

B—Fd, FAEVRE(ASGTRITERSEELRAN S SEQ ID
NO:1 855 FIAREEE VL 70%, HEZE DV 75%, HEL 2V 80%, 4k
X 85%, BHRERE Y 0%, REWBAEN 95%,

H—FE, REVRESHRAGBRTERSELBRAF S SEQ ID
NO:2 89 AFIARBEE K 70%, KR E DV 75%, KA E DV 80%, #Hik
Z 85%, BHRHEZE VY%, BRIFHAEE S 95%,

BEAEFHERFTEY, REXERB T EHIAASTEAFABETER
# CDR G BABEFI B E T

F456% CDR1. CDR2 # CDR3I &SRB EBRAF 74334 SEQ ID NO: 5-7;
24845 CDR1. CDR2 % CDR3 ¥ 8 A A F 55 SEQ ID NO: 12-14,

H—Fd, REEERBTEHAAAGETHELY COR 2F HALRAEF
WAL SEQ IDNO: 5-7 LHIA— N AENRABYREIERAS £,

10 CSPC Exhibit 1003
Page 310 of 459



WO 2016/131409 PCT/CN2016/073844

ikt R, BE, P32 SR 58 TRYIARAR, S48 E, £
F. Bhf St B AB TR 2 ARER. BABHNE, RE. Hhis
kohBAEB AR 1 A REBE.

FH—%d, A ERE TEARAAEGERLYN CDR S GRE8A 7
TEEA L SEQIDNO: 12-14 E A~ A REAREBYGEE . BiHH Sk,
Pkt R, RE, $hdsei Sl A8 R 28I RN, EHENE, R
E., Bl i AR TR 2 A B4R, Ak E, 2. Hhds
kB EBTFRET I ARER,

BEAEFHERFEP, RERAERBTRARSGTEFABHETER
# FRGBERAFFIBE T

FH4TER FRI. FR2. FR3., FRA YA 533 SEQ 1D NO: 8-11.
2T E K FR1. FR2Z. FR3. FR4 8954 55814 SEQ ID NO: 15-18,

FH—FE, HREEERBATZARAANTEIABETER FRYOYA|ES
AT 482 4 SEQ ID NO: 8-11. SEQ ID NO: 15-18 L #—AH 2 4~ 4
EBOEE, HAASE, KR, F%. $hisen 888 FXE81 3
AREB, FRAEGE, £, S SiH BB IARER,. &
Pihth R, RE. Sh3sek 258 T8 1 A~ REEE,

LA CDR REEREWALABREETE, St 56E
TR ARG HFr a4 EGFR 85887,

EAERHERFET, REALE KB TFELAFA4ETHEEREALRS
FIASEQIDNO:3. AAZANEXRFETY, REAALE KRB FSAIANE
fia K REBRAFE SEQ ID NO:4,

HFE—FE, RAEPMENRAGTHRERENELEBAF S SEQ ID
NO:3 # B FIARME E iR 70%, HERLE Y 75%, HBEZLE VY 80%, A
A 85%, BHREEES 0%, BIFHNAED 95%, 4= 96%. 97%. 98%.
999,

F—Fd, FREPHREGAAGBMEELEGALERAF S SEQ ID
NO:M4 S FFABPRE X 70%, HEREV 75%, HEAE DV 80%, Kk
A 85%, BB AEY 90%, BFHAEES 95%, S 96%. 97%. 98%.
999,

AEZPRRGERERA TR AR E B85 RHKE. 2488
HHEAARZSBRANABBREERE DNA T8 5%, 5%, 8%
SFhBHE FAGERS T LT ABE TS RER.
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ERERP, BTFHEZAAER—E (FARR) A 7B ESHY
¥R 414 BLAST #= BLAST 2.6 B3k, M4 1 E & Altschul £(1977)
Mucl Acid. Res. 25: 3389-3402 #= Altschul % (1998) J. Mol Biol. 215:
403-410, RA B PR R FHRIAEE,. BLAST & BLAST 2.0 T34
BATHEALPGREBRS P B —BF 58, AT BLAST S &84T
UBHE I AHHARTE P whOPTRE.

BEREWFY, MESREBAEFNETEZ YV 0% HEF B —RGEER
A5 ARERAPRAABR —HERAS, Hld RAAMESF
B (Sl R A ALY BLAST 44 ) B, 5ALE S RAF LA
EV 0% AR —8., RBREY 75%. 80%. 85%. 86% . 87% . 88%.
89%. 90% . 91%. 92%. 93%. 94%. 95%. 96%. 97%. 98%. 99%
BESHNAFE BN BEF.

BAEAY, ATHABHBRDGFEOXGEET AH. REF
Ak e EF R AR, SMEHEE A B(RgFEERBRERE
(Pseudomonas aeruginosa)). EAFEE G (ricinA 4. S 2 5% % abrin)A
. FHEREE Y (modeccin)A .. a-F & E & (sarcin). B (Aleutites fordii)
-ﬁ"ﬁ"é‘i . B E %’ﬁ’{diamhin}%%é . AW ?35 ?ﬁ’f{?hymiacaam&ricaﬁa)%%é@
(PAPI. PAPII & PAP-S). ¥ /A (Momordica charantia)¥ 4|40 . BAREE
& (curcin). & &8 FHF G (crotin). JEL ¥ (sapaonaria officinalis)¥ #45. &
F & 4 (gelonin). £ ARE F (mitogellin). &R % H F (restrictocin). HEF
(phenomycin). EIEFT F (enomyein). FE R IEH £ (trichothecenes), & L4
4= 1993 4 10 A 28 B - ¢ WO 93/21232,

B AR SHEET A TARRBEHEBEY. FT 048 7Bl V'L Vin.
Wy e 1R

Ao R B ASTRY TR B IR R G M AEBA SIS, #
N-BEI4 BT A 3-2-sh A AR F B ER(SPDP), BEEMRAT), TR
AR BRERB_FE). ERBAGPF B BT AA
B8, BEEERRACE). REJALSHEIGT-BRFEFRE) T ).
ME BT AW ROT-EREFBRE)- L8, — A RREB TR 2,
6~ REEES) . FUERAASWEE 1, SR, 4R
Frdh, BFlde, Tde Vitetta F £ (1987)5cience, 238: 1098 PAT A S 6454
RRENEEFE. H14 BiLH -HAFARFRAIFEA B LA =EET
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BMOMX-DTPAIR A THRAHAHBEFBES RABBG H T HE&SH
{(W094/11026). AR P E R RS DS
F-EF (i Aok B £ B F (calicheamicin). £8F 4 $ @ (maytansinoid). $ 3
8] 49T (dolastatin}.  auristatin. £ B I E F (trichothecene). Fo CC 1865 &
R FEGETELTERNTLASSBRY,

BEEREFETY, HASHERD O E 2 H 3 T (dolastatin) i $
FEMITHRELS BT EY auristatin(E B F#] No.5,635,483; 5,780,588)/%
B AL LB TR, 2R E48ITH auristatin LERFHTHM
EHAE. GIP A B . AHE P05 EFEHE (Woyke ¥
(2001)Antimicrob.Agents and Chemother.45(12) : 3580-3584) B B & & #&
(US5,663,149) #Ho H H @ & M (Pettit F  (1998)
Antimicrob.Agents Chemother.42: 2961-2963). % 358 4373, auristatin 3
AT B d ik s N(BEEBR CERBEARRE THREWO
02/088172).

AALEH P, P MMAE 85845

e J/ ] P et - \\
/. L N ¥
£ N N rry, Q.s"'s\ P P e -\:{;f’ N
N7 T [ M | |
N S R . o O
Q ’Jf',.“l’\\\n‘ : @'\\ Q \’\

ﬁé&ﬁ,%% ‘-‘?“ % MMAF é@%ﬁﬁ;;«b

j ~ \r}\f

E P
Q ,f O © o7 on o

BFERP, 465 %E@%ﬁ% | 69 BT A S B M B RS e e d (Bl
AR BB R, DNA W BREs, WPLE B aREs; DNA ).

EEAERY, HHEM Qoadingyl p 25, FX 1: Ab-(L-D), ¥45FF
HAFARK TRk (FmbEh) &, BHEFGEETURENR
R 1-20 A B AEEMD). HX 14 ADC 3 ERA TR B 020 M B
B RANES. REBBEE B ADC & P EA-FAY T HHpiR
FoT Bt AR, e, ELISA B2, A HPLC, #H9 14
MEADCEpFEHEESH. EHBHAF, W p HEBMAHER ADC
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MEH RECHBHEFHG ADC 45 . shibhibiET il id# e E 48 HPLC
ER A SRS %%

T A e FAR- BB, p TSR IR LA LB SR, B
do, FEH A AL S F PR BB, AT RAE — A REAF A AL,
BETHRAF P RBA ARG EBHHEE, THERL, AXBFH
FEF, BEGBHEF, Hliep>5, TIHRELRKR-BHERBGRE.
R, S, REXmpaEEE,

BEEZAFEY, FEVADCHEHRARE D 1228, 9234
6; 388 s a5 s; B35 45 Hda, Tk, sFTES ADC
BB FTTHEANRBG BB SR E L ETS T8, Tl A H 284S,
AT US2005-0238649A1 (R Bl AR S AE 35 £,

BEREERFEF, EBRABZF IV THRERXANSHERBRER
H RAETEAHHEARER, A XS58Y-B P RHIELEAMNREEE.
—BImE, AAFROSH SR EN A ARG FHARMATREL, A48
Wi, FR L, RAEAPHAZHRIREARABEAU BN HEAEE. £X
EERFEF, TUESSRAALLEREEH FTAZLEREMNBE o A F B
DTNREZE A TEBTCERERFAU A R AR BB E, A%
EBEEFEY, WRGCETERFGUREAAEFEAR, Hol B8R
F R

ADC 88 F(FEH/FAAR BT RE F R REH, Hiadid: HRS
B -3k F W A AR K AN A T IARGE RE, GHFRSIBBE F & af )
BBE, HFREBMABESHRLSABHERAEES, (vETFHHELR
A REBRAFHAT LA, EREREARABALANEIREESTE
HEX-BYHANREAI LIRS EE, BEEHE, FEE-4AF8
EB5HG-BAFPRAHAE SR LB AR TROGHBERRIREZ, B
iR R B — N REA R E THREY ADC 4R, T
vl et S Rl A sl B RN E ELISA HARA R § BRI
EHFNRBGTFRHHEHE. RSP FHER ADC S FTRAESAHERER,
HEd HPLC 45, HlliAREAAEN. EXE2ER_FEP, TelE
iR RRENMBRRS Y F 58 EF LB HE A ADC,

EAERF, RAEBHBRESGFHF L TERGECELNE. BBth
RSB ARE, Pl TR, 8. SGEE. A, BAE. T,
LEARER., FoatER., FTRHE®M., o8, L8, Z /L8, S8, LK.
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Bal., ¥RBRAER. T8, BARPETH.

FERHRBESH BRSO BEF ETEL G R R TG HE, Hld
( B FHMEAE) REEE( Sl RLeBR( HbHHP
) AATE § RASH -6 BRTHHVRRGEE, AT RRe R 1L
HFFEFAG LB, SO, SLE. LE AR, ROBEER. L8
B, ZCEBE. SHLE. DFASLCHE. $&FH. SR PBE. N- ¥
Avker. N- FRgek, MR8, A8 M, 2- L8,

EAERF, BHSGHRFREBRGEALAGTAGHEBRY: i
FA B ERGBA L HEN S FRABHBAGBSIRSB AL SH. K
b R B GHE—F RN, HEFRANKST. EFEHAP, K&
) E R IEH S,

AR AR A AR IR S F A BB ATIE ST ¢S B EGFRAB X &9 B
98 QAL RAEGFR 888 . “FREMNE( Plde e Aede b mpER. &
RER), A PREAINRaEDmRIFRE; HE sl §F. 2R, 5.
K. BBy S9RFSE, R PR ARLBRETIE; A SRS B BR( Bl TR
B FRF R RRFBRAR) G4V, B P 4 SU LR R T8 ; K3 KR B
dovfk, FYE. BB, vl B 0. EhRil) 69 Y IS ERE.

EEXAEZW Y, EGFRUEAZZ{E EF LA WA HHEGFRAZKFH
¥, EGFR&EZAKFRG; RAEITUSAHRE, FEAREPREE,
FlIDIFiIMRAELGFRER A &SI, LoVemEEAEGFRY E L& ek,
MmHT-298 B EEGFRIRE A stk ( Wild, R., et al., Mol. Cancer Rher
20606:5(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 ) .

AL R RAE B BRSBTS Sl bty B TG B LT HHBA,
ALy B Blde A MR (Adriamycin). SRBERLER PR E R EE(Taxel)
#o % B (Taxotere)]. FIME(Xeloda). FHEE(Gemzar). KEEE
(Navelbine). #3EH 3. FHFBIH I BTFHE. B%. MEM). 5-FU
o8, P B (camptosar). RIVA4A. WA, -Féh. BEES VT, REER
(Novantrone). #H 4. EEHH B Oncoviny®F, R ENHHS.

EFRERP, “EFREAB TSI AR I f RGBT
B, TRAXTHERABAREZGAE PR, BFTGHERRCET
BRAGEERIR. BRER, NBERARYEMEIZAMEREFER.
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F#HS. AERRLRGEE, RERBRBAARSE. AABRRBETSE,
BAHBERXFES, 2EFGHIARRRE B H T K 5% AR
Hx, BATHRABEARIFBENHER., AT PEEARGAAEF B ENL
RES TR LGB ARERAARALSERAEENTE. ¥ THRESH.
Wi A Bl iR AE AR AT (TP /S R A RS B RREMF K,

BEFERY, “SEA I Hhdh., ARBEREFET, FEsidhis
BELEhdh., A ads, BFRRT, BEEed). BBHEEEE. X
By, REEFGY. PERAH, AX2ERAFEP, HilsihinA

BEAERP, “HHERELTHHN FRHE LFRETRBELENEFTR
TR T, SRV WE/ 5T H96F B B ETIREE A H g R /RR
A, S BIHASEREBA/ S TEAGTIAREAESRHIFEER
B, SHARELBE TR/ TFHEFABABRBEETEEIEES
R, “BHEAREHRALTUHN TR LA EHTHRRSY
. BFRESA, ST HTRERAREAMNITNRALERSTHA TS
A, ARV HFRESRTETARE. ERENTRF., Bty n
HMETRY B B FRAR, WHEF—ARENEE, RiEi3iE)
EEBREZHEINBEBEEY;, W —BRENASE, BB FFEES,;
—RERESTHRBAER /R —EBREGIBEREFTXG—HRZIHE
K.

STEBYOFEIES,. RN AASHERSYETHFERER
BB —FREAHLECHGET BT HbE AR AETHETE
HAEEE. AABEHERBHNEE, NP EREAPEE. RAREED
BB AR TR EAETH 6. AW &k, EH0BERBEATIAES
IR E . RILERGHE., 6E6E, —RBERBL—RF%
FRRABFYBRPGER TEE., BRERAFOEE P ERE, A TEF
Gy At F E RS Ipg/ks £ 100mg/kg(PFlde 0.1mg/kg-20mg/kedth
HaEEY, Held 2B AR B3RS AGRAEIESEE, BEL
LAREE, BB AMNFNEETARY Ipg/ke £ 100mgkg RE S, oF
FEHERAIEXEGEEHRE, BRERA, BFTRHEETELELABRERE
EBBHWS. A SHERSGSF TR ESEETAAY 0.05mg/kg £
10mg/kg. deh, T Azt EH 38 —H R F H 4 0.5mg/kg. 2.0mg/kg. 4.0mg/kg
B 10mg/kg(AEEERSNFAAEHERY. SWEMNFTHBEAER, Bl
FRBFE (Pl R EEETH 2 HES 207, A48 6 FREHD
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BBy, TR —MEGHMERBEN T, BHE—HNRS HEEMNFE, XH
KD TEITABAFR L BN, kB kA58 0808
B, VARG XA B, AR R RCER BRI KN, <
BRI RLE G EEHRATNET, RAPF LRSS, “Ber—F
REFHACEAHNGRACERTCGERBAPRERERAFGAFTHEA.

“HPEFPTESOIE AR TAEVN QEHSTES A, BEH
BAEEH, CENEFRAAGHNERRESRET LG BEITLIBELSE
&, BE, 2EFTHRTHEAL pH S RER,. ABETHEZREG
FaiEEAN, EewiRd, FEREFLCH K, RALH. SRR
28 KEFETFH0ALARIFHR, Baf, #baFiEs. HEX
REREEG; FRERSY, ER OabmE;, 248, a8k,
BB, RABE. WABSIBAR; 8. L eEgisd, a
FHEE. HEAE, BE, SRR, 4N, e EDTA; B8, &
e ERERLEE, REERFET, Bty /AEETFRAOEHN, #d
TWEEN™, B 72 ~B(PEG)# PLURONICS™,

AFEWF, KRASEHS K-RASEBEAHENSL, Eh RASE
BEREARZ—, B8 Kras TG, SNBSS ENR. BH., £8. &
AR ST ABE A, EFT LN EELEN K-RASEAE 2 542 F& 12 5%
HFARBSEET.IFHETHOTEST . AP TARERL: GL2C.
GI12R. G128, GI2V. GIZD. GI2A., GI3V/D.EX 7#HEE L3 T 90%xL kL,
BERERG—DERAEFEP, HENBSHD EGFR 2R X G KRAS £
Bl R E4IAFE.

LA EHP, BRAF ( v-raf murine sarcoma viral oncogene homologB1 )
EERE-HEELE A RATEEARZ —. K8 8% 64 AR BE % BRAF
BE, BRAFABEREEMHLEAELSEEBX S BRAFVOE RE, HEE S
BF# MEK/ERKESHEBNSEME, BN ARBERREEBEX
TR ERAEPENG—AFRFEF,FEB S S EGFR IR XA AL BRAF
ABEREESGIFA.

EAEBHEF, 20 #F %%%%%ﬁ%ﬁ-éﬁ% EXSAETRAE. AR
Immunology-A Synthesis (£ 2 IR, E.S. Golub # D.R. Gren, Eds., Sinauer
Associates, Sunderiand, Mass. (1991)), A& i3] A4 A AT,
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BB BLeE

B 1 B S S BB 64 B/ PR b Bl 48 HIC-HPLC B,

B 2 ERARAEHEHES A mBbERRE, EPofi BA &
ik, aRE MYK-3 R HEBREY.

A3 MYK-3 =288 mib HT-29 94 Kdvdligd, HdofE BANK
2 HEBHA, ARE MYK-3 R4HBHIEHS.

B 4 MYK-3 SHBRUVE A& St UST-MG 84 kslis s, Z¥Foikh
BAO3 B & A, AMRE MYK-3 HAHHEEY,

B8 MYK-3 SFAF 4900 AS49 s A RSl i, HFoNE BAGI £ 4
Bk, ARE MYK-3RAEHHERY.

B 6 MYK-3 2 KRAS RE B0 Love 894 Kiv4lEH, £
»{%Aﬁg&é-ﬁ%ﬁﬁ Bk, ARE MYK-3 Fih8 5504,

7 BIFAFAA S EBSR HT-29 £ EBHE ARG,
By A FHFE 22T, BE R Bk, “EF P<0.05, **
F 7 P<0.81, **E 5 P <0.001,

B 8 2HRAFRALHBEFGT R HI-2 B EBHBEAUGEREY
#h.

B9 MYK-3. 33 BADI #» BAO+FERE veMMAE x4 B wmid
DiFi 69 KFriiEi, £, O/RFE MYK-3 8538344 BAO3, ARERS
LRS- BAO3 A LRI FF MYK-3 B E R84 veMMAE, € A& MYK-3,

B 10 MYK-333E ¥ KRAS REARLHE 8 LoV 9B HLE £ Ky
®lEM.,

B 11 BAD3-MCC-MMAE. BAS3-MC-MMAE # MYK-3 ¢ HIC-HPLC
AT B .

B 12 MYK-3 5 BAO3I-MC-MMAE. BAO3-MCC-MMAE 6945 du 875
PR, Hb, O4E BAOI-MC-MMAE, A& BAOS-MCC-MMAE, €
R FE MYK-3,

TEFESERANF LAY TR RRAT @B L, 2R RGRH
RARKEER, THEEAATHALALY, RAARNLBRELER
HLHE. RRAPTRAZHERLEEGS, BRTASHRAHNEHF LG EH
HAT. FAEMNEPEREZVEF T WA, JATUAELTHREFGTR
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o,

AE WA BA PP EAEH TR PH CN 1037725044 F 45
BAO3, H¥E&FH AR ERPIE PRSI, ERESHLSGFFILT:

FTHRTEELAEH N

QVQLOESGPGLYVKPSETLSLTCTVSGFSLSNYDVHWVRQAPGKG
LEWLGVIWSGGNTIDYNTPFTSRLTISVDTSKNQFSLKLSSVTAADTAY
YYCARALDYYDYEFAYWGQGTLVTVSS (SEQIDNO: 1) .

P FRILHES 456 CORL (SEQ ID NO: 5) . CDR2 ( SEQ ID NO:
6) . CDR3 {(SEQIDNO: 7} ;

AT RLKHS545% FR1I (SEQID NO: 8) . FR2 (SEQID NO: 9) .
FR3 (SEQIDNO: 10) . FR4 (SEQIDNO: 11) .

BETEEIRFFIN:

EIVLTQSPDFQSVTPKEKVTITCRASOQSIGTNIHWYQOQKPDQSPKL
LIKYASESISGIPSRFSGSGSGTDFTLTINSLEAEDAATYYCQONNEWPT
SFGQGTELEIK (SEQIDNG: 2) .

R FRILESSHS CDRI(SEQ ID NO: 12) . CDR2 (SEQ ID NO:
13) . CDR3 (SEQID NQO: 14) ;

AT REESSHH FR1I{SEQ ID NO: 15) . FR2(SEQ ID NO: 16) .
FR3 (SEQIDNO: 17) . FR4 (SEQID NO: 18) . .

FHEETRAER S

ASTEGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLOSSGLYSLASVVTVPSSSLGTOTYICNVNHKPSNTKVD
KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQOPREPQVYTLPPSRE
EMTEKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSF
FLYSKLTVDEKSRWOQOGNVFSCSVMHEALHNHYTQKSLSLSPGK ( SEQ
IDNG: 3.

BHBEEREA A

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOQG
LSSPVTKSFNRGEC (SEQIDNO: 4) .
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R 1 A SRS SG S EFE

BO10 £ 4565 BAO3 Hidk, 128 15mL # 30KD RELFFRITLES
A (25mM B4, pHE.0, 25mM NaCL SmM EDTAYP, HEH =0k, &
AR A ImL 3B L2548 Eppendorf B.SF (RE) +, I HF4ABES
BRE,VEEALE. AFRE T LS FERES DT, THEE 2 b,
HEEES; A 15ml 8 30KD BEZ T IBRIEBEAE (50mM Tris,
pH7.2, 150mM NaCl, 5 mM EDTA) ¥, HZE# =k, BORSEE, 2L A280
MEERGRE, FHE, #TEEHEE; B 10ul #55, ¥4 Ellman’s F &R
X8 w3

HFd FRlaXt AL o bR EGEREE.

Cine= {88

b WIS

b: EMERKE GEF lom) .
REAIREGERREFRECEGERERIT T IR EERE.
GEREGRET N 11 E T GHREFREY veeMMAE (M L&
SAALFREF RS, |5 HY-15575) (T DMSO) , RAEEERA
B2 nt, EERG., GRAKE Pl 20 24 FHEAZ ve-MMAE B &
ot N-TBRF R TEER P, R, #E S5 o%. %A 15ml & 30KD &8
REEESRIERADHESR (20mM B Na-citrate ), 0.3% NaCl, 5%
#3848 (Trehalose) , 0.05% TWeen-80, pH6.0) ¥, EFM =k, FPRAIRK
RE ISR MYK-3; B&TF 4CHRAE.

2 A/ AR P R R

BTG FAAE S RBE Y MYK-3 £ HIC-HPLC 4% (Jun Ouyang,
Drug-To-Antibodv(DAR) Ratie and Drug Bistributionby Hydrophobic
Interaction Chromatography and Reverse Phase High Performance
Chromategraphy, Laurent Ducry{ed.}), Antibody Drug Conjugates, Chapter
17, Methods in Melecular Biology, Vel 1045, p275-283 ) A R & H /b k4]

(drug antibody ratie, DAR) , LB 1, BREB$EERITEHEI P HE

B DAR H 4.1,

FHB] 2 AR B BB MY K-3 MRt g RaiE b oY M
S fEL7E A R A ik
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1.1 A XEdmibhsd 34 RapER2 8, 28535344, 5 sSmL
DPBS Hzk—i&, B ImL REGE N Lmil, $3ARFELEEE, B
A, Fridk, BARALBARAER, b 0.5mL A seie i3l
£ 96 Lbapbit S L3 AT44 (DIF 482804 10000 A~8308/3L, HT-29 &4
FLL 5000 A~8850/30, AS49 gmiEh 2000 A-2850/3L, UST-MG @il 3000
AfmBe/3lL, LoVo SALVAL 4000 A~&mf0/3L) . 37 24 B E, AR F)
MR 838 5 FAR BAOS VAR TR B IBEY MYK-3, &RiB 72 48,
ZEE A 2001 CCKS &M, £ K 450-650nm 5 Sdr L4
OD450-650, AT B ins,

A tmpR M R R

VAR &-fmicdha o F B SR LS ek SR AT.

EEGFR S2ZH4 DiFiwE (ALABE®MB) v8FHE: MYK-3
WER BAO H RSN ML KSR, ECS0 BRT A 104

{ BAG3 % EC50 & 51.9 ng/ml, MYK-3 & EC502 5.1 ng/mi), B2
B,

A EGFR VEE BB LRGN ECFBaR b eiEE: MYK-3 48
SHFRERATAH EGFR PEARPRAEZAZYESR (ALBRE R
HT29. AR ML AS49. ABEBRBRA SRS mE US7T-MG) LB FT
BEEemt keER (B 3. 8B4 B3HF) £PF HT-29 ¢ EC50
& 611 ng/ml, A549 & EC50 5% 28.3 ug/ml, U87-MG # EC50 £ 5.3 pg/ml.

F, BMAERKTE EGFR PE AR KRAS BTEALEHE MR
LoVYe (Dunn EF, Iida M, Myers RA, Hintz KA, Campbell DA, Armstrong
EA, Li C and Wheeler BL. Dasatinib sensitizes KRAS mutant colerectal
tumors to cetruximab. Oncogene 2011; 36:561-570)F &5, £ MYK-3
A KRAS REALZHAREI Love 27 THEMMHEL RIFHER(FE 6
Fra, BECS0 & 32pg/ml), & BAO3 F2i4d A ot atif dm Bebh JUL-F A 4
e

S 3 b BAABERE R

B R B KRR

HT-29 & & E EGFRARE R HHH BRAVF R &mpbdk, B E
A EHENEHFELHEY EGFR B8 L5 £ 546 (Erbitux) & HT-29
WP AR AR HEE.
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HT-29 e BHER . KENKE RO BEE, THEEET
IXPBS, BE B ERAAEESE 3x10"/ml. A 1ml 2HE (4 543 ) ARE
ZMFEATENZRSEIE, 31070.1mV B, SBAFESR 150-200mm’
ERMAESESE, S48 R, RiESEEFEERPp S EAETH—,
S BB ES R RR BB ARG GEEFTBEL10%. A
ke, FwRL—4hHE (F1. 5.9, 13KR), —&%2H 4k, Hn
B AR BAE. B8 HasE 8 A DAL

R B R R

SR HT-29 BB BB R, RBko i, @8 FESE (20 mM
AR, 0.3%F404, 5%EEA, 0.05%=LE 80, pHe) , BAG3 FHK
# (Smg/kg) » MYK-3 48 (Img/kg) « MYK-3 ¢8 (Smg/kg ) #edf &4 ADC
42 (Smg/kg) (AR IgG-veMMAE 1884, R+ IgG R B EA G F s
# 1gG, EEBESEHE TS5 MYKIHE ) . MYK-3 2848888
RGN RAHBIFER, RFTHESRNBERME (B 7). £F
18 £, MYK-3 & Smg/Kg 8928 Fa 58 Fikmbirgi k¥pal ik
3] 54%, HHR BAO KR FHN TR BERTHEAS 46%, Bk
246 ADCHLFBERIFH R LD 42%.

S EAE: MYK3ILBGI A TS RmatiZa T (LES8) .,
B MYK-3 A1 SRS HER.

EAB 4 MYK-3. 3% BAOI e BAOSHF BRI veMMAE 214  H %
e DiFi &£ K HliEl

BRBERM 2 FEHRAT MYK-3. £ BAG3 = BAGI+FERE
veMMAE #7745 5858 @m0 DiFi A BLIrdiEs, SREXRLE 9, A48
EC50 {85515 8.4 ng/mL, 65.8 ng/mL % 68.2 ng/mL.

MBPTUA S, L3 BAOI A EGFR SR AMLE I HESWIE DiFi ¥
BFAT—ZAAKWHEN; FE BAS R LEFT MYK3 BBERES
#HE veMMAE 53345 BAO3 FMHILEEGTHREEMN; KW, BAMK 5
veMMAE B3 8,48 MYK- 345 ADC 4 Fa DiFi & B st s L K
HEHA LS TLRBAGASUZE BA I LEEF MYK-3EEE s
#HH veMMAE 65730, ECSO0RGFT A4 8148,

LB 5 MYK-3 XA P KRAS REAEHE I LoVo 98 HE 4
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KirdlEp

B a3 AR (L 21050 1 mV B IFE mN) FHF
B MYK-3 M3 R ¥ KRAS REARLEHE W LoV 588 4 Kir 4l
M, SEdkSocE, GISHES MRS (20 mM AR, 0.3% R4,
5%, 0.05% ki 80, pH6), BLEBEFM (3mgkg) . MYK-3
48 ( 8.3mg/kg. Img/kg. 3mg/kg ZNH & ) fedfsE &2 ADC 42 (3mg/kg ),
H PSR ADC RAREESNEFRE T4 ADC B (non-binding
ADC control, ¥ anti-CD20 mAb-veMMAE ) , BERBHEF HSH MYK-3
AE, FHERILAE 10.

MBE P TUAE R,  MYK-3 & 3mg/Kg #ETAILES LoVo SafedrE 4
K& e e, FHE MYK-3 A1 myKeg LR FHI EFH & Erbitux £ 3
mg/Kg M ETFTLERMGEH.

EH#HH 6 MYK-3 5 BAO3-MC-MMAE. BAO3-MCC-MMAE #5345 4n
JiE R s

MC-MMAE #= MCC-MMAE #9244 F AT 7+

MC-MMAE:

MCC-MMAE:

o O H O BN
C\/O/U\N N\/lL\N
N g O =
P
O

MO-MMAE # MCC-MMAE 858 &F &2 0 34 1,
By /AR R EH HIC-HPLC §-4 5 02 B d/dik e,
BAESIL A1, BAFG MYK-3 BEP 5 BADI-veMMAE ), BAO3-MC-MMAE
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#F= BAO3-MCC-MMAE & 35 d/3k e #3435 3.9, £0H 11.

A mEE R ER TSN TR 2 BRTx, R—2HF4 DiFi
Bk, B8T 96 LR T, #FHh 24 PHEANTE RESEHEG
BAO3-MC-MMAE, BAO3-MCC-MMAE, MYK-3 A8, H&H 96 )
B, el CCK-8 4R &, AP EER 96 LB FEA 36 OD 4,
AR AERER SN ST, FEE S DIFi R HI R E,
SR XA 12, P BAG-MC-MMAE. BAG3-MCC-MMAE # MYK-3
& EC50 454 %1 34 72.6 ng/mL, 71.6 ng/mEL #= 9.8 ng/mL.

B, MYK-3 #&eddirdl#HE 25T BAO3-MC-MMAE
Fo BAO3-MCC-MMAE & & #; F £ L, BA-MC-MMAE #o
BAG3-MCC-MMAE & 4ie3g sidvdiE i 5 24 BAGS A F 4@ ddmp,. &
WHAEA RS LR E 5T, 2488 FE HEEETAEAR ADC
HEBREREER.

REAEVHEATR SN CEFH MR, FABEALAARH
SER. BELELOTF O RS, TR Lo #A385mffa,
BERETHELAEVSHRPEEZA. AR VS EE S ERAAELR
BRETER LS,

24 CSPC Exhibit 1003
Page 324 0of 459



WO 2016/131409 PCT/CN2016/073844

kB

1. BB ERY. RHEFETERSGE. ENGHRATER BN
Sd, RS E5mRENENERN AL RE T RERMK,

2. MABR 1 RS EHERY. EA8FETESHE. BHSBER
P i BN o, P MAMNREAERBF ARG EAPEAE,
AEdF4TE¥H CDR1. CDR2. CDR3 431 &.44% SEQ ID NO: 5~7 8B
FHAFRERER, B4TF R CDR1. CDR2. CDR3 % &4 40 SEQ
IDNO: 12~ 14 P78 ARBETE4A,

3. BABR 2GR AGSHERS. LHF ETHESOE,. BN LB E
A SMGENGY AP RELERBFCAREERATER FRI.
FR2. FR3. FRA E 45 M E4 4 SEQ ID NO: 8~ 11 Fi+HAFREEE
A&,

4. BA BRI RBBBERY. LEFETESHE. BHSHH
B ey e, AP EAMNREEAA KRBT 2ARARETE X FRI.
FR2. FR3. FRAE 53 €40 SEQIDNO: 15~ 1878 AREEET
.

5. BRABL 14 E—RGFEHHERY. REFLITHSHE. B
HedRAAELEGENGY, EFPHRORZALERBTRIERAANES
ek Bik § AR IgG. IgM. IgA. IgD. IgA BREER LR EBEEZRHE

6. BABERSHRAABBEHERY. LHFLTELSHE. EHNSBHH
PR e m M Sdh, ¥R 1gG R g 1eGl. 1gG2. 1gG3 ¥ IgG4.

7. BANER s ARG ERY. RBEF ETHETHE. BHSHH
P eEN e, AP MERAEEZARETEARATHRET KSR
EBAF 644 SEQ ID NO: 3HF6AF, AFH 45 SEQ ID NO: 3
T 6B — M X T 70%, FldeXF 75%. 80%. 85%. 90%. 95%.
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99% 5 7).

8 BABR 17—\ 4 D ERY. EFLITESHE. B
MemB AL ENSY, PSR ALLARBFSERESES
g X AR lambda BE K., kappa BER . LB BEXSETH.,

9 BMAERLSHAAGHERY. RHFETELHE, BEHEHE
PR EMEN MW, APHMEANRERE LB FZARABHEEERGA
EBF R 844 SEQ ID NO: 4 -FHAF, $H 845 SEQ ID NO: 4
Bra R B — AT 70%, Blde AT 75%. 80%. 85%. 90%. 95%.
99% & 4 5.

10. AALER 19 E—RNRAREHBEY . XBFLTEXHE,
BREHRAELEGENSGY, EEFX]AATHEH,

Ab-(L-D},
E |
HF:
Ab REFRE R A KB FTHRIALE,;
L Rk,
DR E@mBER;

p RE 1-9, #ld=2-6, #d= 3-5,

1. B BRI IME—F N RAEEBERY. T HEF ETHESHE. &
Mo BmAEENsd, R¥midmpaiNt gy, .
AAHEEEE. WPBEF. RAF. B, HAFEREHEEK,

12. BAZRNGASEHERS. RS L TESYGE. BH &Y

B AEEGENLSY, HPAriEemitaNit § Monomethyl auristatin E

{ MMAE ) . DMonomethyl auristatin F { MMAF) . £84K L4858 (¥
4o Maytansine DM1. Maytansine DM4 ) . F ¥ & ¥ (calicheamicin) .
duccarmycin MGBA. ME ¥ (doxorubicin). BASF. G REFTF £,
131, N4, FEXAET. S4B TRAATESE, HEHMMAE.
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13. BAIRR 10 HR G SHBBY . XEFETHEHE. BHEY
B REMENEGY, BTN EL S THHGR T,

14. AR 138G EHEBY. RHF L THESSE. BNeY
RAAREGEN S, EPAEAELEE 6-BRABEALIBIEMO).
LEABLEEEABLEMP). #HE8-AE8(valcit), AAB-XHEL 8
(ala-phe}. M BEFAEIE(PAR). N-HHBRERE 4-C-bu AR BB
(SPP). N-RHMBERE 4 (N-ZRBRERRAFE)-IR OB 1-HBEBEMCO).
N-FEH B L RN G- Z BRI\ A X FTRESIAB),. P 6-LAEBRERETH
A-SE 8- AR HEAFTEEAMCVe-PAB), b 6-LEABTBERAT
BLA -8 R E-F A 82T B F BB MC-ve-PAB).

15. BAER 1-14 F—HORAEBHEES. LHEF L THESHE.
BRAEBEFEAEGENSY, 4

A3 __/( G \(; " %} %\E_,.f\‘. -~ | ‘ O
?\' 9o N A PR \* P N N ‘\ } ? H i
‘s\g_.N\_ﬁf“\\.a"'\\.,-""\_\éeagmcE,EM;ﬁ"\\.s?“) ) PR o, O S G ¥ o

G
EFAapAFREALLE KRB FSERAE, pHi1-8, Hde2-6, #d=3-5,

16. 4%, A4 HERAMELEI-ISE—FGFEABHBRY, LHF L
WHERE. BENASHATREGBENSY, ik, Z2HFE Yy —FH
FETEZHEA., BEAMIBREH.

17. BAER1-I5E—HGHAEHBEY. 22X F LTSNS, B
HeBRRAENEHN B EHNET /A ST 5AAL (BT LA
(EGFR) B A G HE B HH P AR,

18. A BRI66AE, R PAE AL EKE T4 (EGFR) M
AR HBEGFRABAMIE, B EGFRITEAZMEGIFE, Plieik
QB BB, FHRE. WE. WEE. THE. BRE. £F 5.
FUBRFE. B . WTFIERE. H8. MRSEFEBE.
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19. BARRIIME—AGRAEAHHERY. EEHFLTRETHE. &
MEHBAMRRGBENCHENSIFHMBLE AR, LEMNGHRE.
BB EL. WHPBEBEBANES T AR,

20, BMARRIONAE, HPHAESHBLEHE. LBER. kH
. MR, PRE. THE. BRA. TR, LIRS, BE. WAIRE.
R RRERBBRA.

21. BAELISH2060HE, R PHEMGHBAIKRASABETSGNE,
Flim A KRASEAE BT 4 mE. LS. WREAIEERE,

22. BMAERI8R2065 M i%, PR IBABRAVERE RESMNE,
Blhoik ABRAFE B R TMERE. HHERHE.

23. FiBA/RAEFESREEAE KB T4 (EGFR) BAMNERBGS &,
PR F ik QL THESRNG S EFHE /B LR TR ESRAER1-15F
—IRE ARG ERS. RHF ETESME. BAHSWHR AR SEN

.

24. BAER23GF %, RV EASSEAAA KRBT E4 (EGFR) M
E£EERABEGIRMMAMITE, il S5EGFRITAZXMAAHIFE, #liik
Bemd. %, LIS, WA, PES. THE. BUE. 2% 5.
FLARSE. B, WIS, FA. BRSAEREE.

25. WHRIMB T AR, EERBHE. WEHNBER, WG S
BB Ak, AT R OELETHERNG R AL/ EETHEEGR
HBRI-ISE—RG RSB EHHERY . RHF LTELGE. BENGHEH
R GENeH.

26. BABEISEFE, EFPHMENMBLgEBE. IBE. L3
k. MR, FER. THE. BBRE. £F . LBRE. FE. WRRE.
H&. MBREFBEFE.
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27. BABR24B2669F %, R PAENMHBAKRASEE RESHE,
Blie A KRASE B R T4 ME. AHE. MESBRE,

28. BRAEL24B 268 F %k, B PESMNBYBRATEE EEITE,
Bl ABRAFVEBRENERE. EBERIFSE.

29, BAERI-IME—RASRAESHERY. 5SS L TESHE. &
MeBAMELNENEGY, RATHAGFMREFSEAELAKBFISHR
(EGFR) A X ¥ &%,

30. BABR20GFSHHES Y. EHF LTETHE. BHSHH
R ENEMNSY, RPN ERAEKET%4E (EGFR) HAMHER
S EEGFRABEHIFE, HliB5EGFRIEFEMAGIE, Hlih G4ME.
HimE. HaR. WE. PRE. THE. BUE. £F 8. LA, ¥
#. WFRE. 5. BREBRBRAA.

3. BAERI-SE-FHSRASSERY. E8F ETESHE. &
HEeHBRAERGENSY, EATHENELTESR. BEFBHE.
IR AER. WHIPEmBIE,

32. BAERIGRAEGHERY . LHFETRELGE. BEHowH
BFRBEGENEGY, RV RANBLGERE. LHR. LFHE,
Bk, PR, THRE. BME. RER. URE. R, WRRE. FE.
FR AR Ao B AR B

33. BAERIINGAAEBERY. £HF L TEBSWNE. EHe
BB RESENSY, EPHESFBAIKRASEE REWNIFE, dldh
KRASEBE R T WEME. ABE. WESEBE.

34. BABEKIORNHF[ALHBREY . EHESF LTESHGE. BHA
BA AR EGENSY, RPN EBABRAFAB R MNAE, Plivik
BBRAFABE BT MEHE. LB E,
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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 17(2)(a) for the following reasons:
1. X Claims Nos.: 23-28
because they relate to subject matter not required to be searched by this Authority, namely:
[1]  PCT Rule 39.1(iv) - a surgical method or a treatment method for the disposal of a human body or animal body.

2. [ Claims Nos.:
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extent that no meaningful international search can be carried out, specifically:

3. O 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)

CSPC Exhibit 1003
Page 338 0f 459



INTERNATIONAL SEARCH REPORT

X X International application No.
Information on patent family members

PCT/CN2016/073844
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

WO 2014152199 Al 25 September 2014 KR 20150132864 A 26 November 2015
AU 2014240012 A1 24 September 2015
1L 241004 DO 30 November 2015
SG 11201507432X A 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

CN 103772504 A 07 May 2014 None

Form PCT/ISA/210 (patent family annex) (July 2009)
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Sequence Listing was accepted.

If yvou 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

w213 Artificial or Unknown found in <213> in SEQ ID (1)
w213 Artificial or Unknown found in <213> in SEQ ID (2)
w213 Artificial or Unknown found in <213> in SEQ ID (3)
w213 Artificial or Unknown found in <213> in SEQ ID (4)
w213 Artificial or Unknown found in <213> in SEQ ID (5)
w213 Artificial or Unknown found in <213> in SEQ ID (6)
w213 Artificial or Unknown found in <213> in SEQ ID (7)
w213 Artificial or Unknown found in <213> in SEQ ID (8)
w213 Artificial or Unknown found in <213> in SEQ ID (9)
w213 Artificial or Unknown found in <213> in SEQ ID (10)
w213 Artificial or Unknown found in <213> in SEQ ID (11)
w213 Artificial or Unknown found in <213> in SEQ ID (12)
w213 Artificial or Unknown found in <213> in SEQ ID (13)
w213 Artificial or Unknown found in <213> in SEQ ID (14)
w213 Artificial or Unknown found in <213> in SEQ ID (15)
w213 Artificial or Unknown found in <213> in SEQ ID (16)
w213 Artificial or Unknown found in <213> in SEQ ID (17)
w213 Artificial or Unknown found in <213> in SEQ ID (18)
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<110>

<120>

<130>

<140>
<141>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>

<213>

<220>
<223>

<400>
Gln

vVal

Thr Leu

Val

Asp

val
50

Gly

Ser
65

Arg

Leu

Lys

Arg Ala

SEQUENCE LISTING

SHANGHAI MIRACOGEN INC

Antibody—-drug conjugate

IEC150092PUS

Us 15/550, 995
2017-08-14

PCT/CN2016/073844
2016-02-196

CN201510085038.8
2015-02-17

18

PatentIn version 3.2

1
119
PRT

Artificial

sequence of variable

Gln Leu Gln Glu Ser Gly Pro Gly

Thr Thr val Ser

25

Leu
20

Ser Cys Gly

val Gln Ala

40

His Pro

35

Trp Arg Gly

Ile Trp Gly Asn Thr

55

Asp

Leu Thr Ile Val Asp Thr Ser

70 75

val
85

Thr Ala Thr

90

Ser Ser Ala Asp

Glu
105

Leu Tyr Tyr Asp Tyr Phe

region of heavy

Leu

Phe

Tyr

Lys

Ala

Ala

chain

vVal Ser Glu

15

Pro

Ser Asn

30

Leu Tyr

Leu Glu Leu

45

Gly Trp

Asn Thr Pro Phe Thr

Gln Phe Leu

80

Ser

Val Tyr Tyr Cys Ala

95

Trp Gly Gln

110
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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 regicon of light chain
<400> 2

Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys

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
100 105

<210> 3
<211i> 330
<212> PRT

<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

1 5 o CSPC Exhibit 1003
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Ser

Phe

Gly

Leu

65

Tyr

Arg

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln
225

Thr

Pro

Val

50

Ser

Tle

vVal

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Asp

Tyr

Asp

195

Leu

Arg

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Gly

Asn

180

Trp

Proc

Glu

Gly

val

Phe

vVal

val

85

Lys

Leu

Thr

val

val

165

Ser

Leu

Pro

Thr

Thr

Pro

Thr

Ser

Leu

Leu

Ser

150

Glu

Thr

Pro

Gln
230

Ala

val

Ala

55

val

His

Cys

Gly

Met

135

His

val

Tyr

Gly

Ile

215

Val

Ala

val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Trp

Leu

Ser

Pro

Lys

105

Pro

Asp

Asn

Val

185

Glu

Lys

Thr

Gly

Asn

Gln

Ser

Ser

90

Thr

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Sexr

Lys

Ile

Pro
235

Gly

Thr

Thr

Phe

Pro

140

vVal

Thr

vVal

Cys

Ser

220

Pro

val

Ala

45

Gly

Gly

Lys

Leu
125

Glu

Lys

Leu

Lys

205

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

val

Phe

Pro

Thr

190

Val

Ala

Arg

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Glu

Tyr

Ser

Thr

g0

Lys

Pro

Cys

Trp

160

Glu

Leu

Glu
240
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Met

Pro

Asn

Leu

Val

305

Gln

Thr

Ser

Tyr

Phe

Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Arg

Gln

Tyr

Thr
65

Lys

Thr 3

Leu

Pro

Gly

50

Tyr

His

Lys

Asp

Lys

275

Ser

Ser

Ser

4
107
PRT

Ile

260

Thr

Lys

Cys

Leu

Gln

245

Ala

Thr

Leu

Ser
325

Artificial

sequence of

Lys

Arg

35

Asn

Ser

Lys

Ala

Ser

20

Glu

sSer

Leu

Val

Ala

Gly

Ala

Gln

Ser

Tyr
85

val

val

Pro

Thr

Val

310

Leu

Ser

Glu

Pro

val

295

Met

Ser

Trp

val

280

Asp

His

Pro

Thr

Glu

265

Leu

Lys

Glu

Gly

constant region

Pro

Thr

Lys

Glu

Ser
70

Ser

val

Thr

Cys

val

Gln

40

val

Leu

Glu

Phe

val

25

Trp

Thr

Thr

val

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Leu

Asn

Arg

Leu
315

val

Gly

Asp

Trp

300

His

Lys

Gln

Gly

285

Gln

Asn

of light chain

Ile

10

vVal

Lys

Glu

Leu

Thr
90

Phe

Cys

vVal

Gln

His

Pro

Asp

Asp

60

Lys

Gln

Prc

Leu

Gly

Gly

Pro

270

Ser

Gln

His

Ser

Asn

30

Ala

Lys

Asp

Leu

Phe

255

Glu

Phe

Gly

Tyr

Asp

15

Asn

Leu

Asp

Tyr

Ser

Tyr

Asn

Phe

Asn

Thr
320

Glu

Phe

Gln

Ser

Glu

80

Ser
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Pro Val Thr Lys

<210>
<211>
<212>

<213>

<220>
<223>

<400>

Asn Tyr Asp Val His

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

100

5
5
PRT

Artificial

HCDR1

5

6
16
PRT

Artificial

HCDR2

Ser Phe Asn Arg Gly Glu Cys

105

Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr Pro Phe Thr Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2la Leu Asp Tyr Tyr Asp Tyr Glu Phe Ala Tyrx

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

)
7
11
PRT
Artificial
HCDR3

~J

5

8
30
PRT

Artificial

FR1 of VH
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Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 S 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
20 25 30

<210> 11

<211> 11

<212> PRT

<213> Artificial

<220>
<223> FR4 of VH

<400> 11

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

1 5 10
<210> 12
<211> 11
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<213> Artificial

<220>
<223> LCDRI1

<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

Tvr Ala Ser Glu Ser Ile Ser

1 5
<210> 14
<211> 10

<212> PRT
<213> Artificial

<220>
<223> LCDR3

<400> 14

Gln Gln Asn Asn Glu Trp Pro Thr Ser Phe

1 5 10
<210> 15
<211> 23

<212> PRT

<213> Artificial

<220>
<223» FR1 of VL

<400> 15

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
20
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<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
20 25 30

<210> 18

<211> 9

<212> PRT

<213> Artificial

<220>
<223> FR4 of VL

<400> 18

Gly Gln Gly Thr Lys Leu Glu Ile Lys
1 5
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 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 OMB 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 August 14, 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 (Optionah | October 3, 2017
Name James S. Keddie Eﬁﬂilité?tion 48920

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.

/ *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.

If you need assistance in completing the form, call 1-800—PTO-§“; éggdgég:‘]t%g‘ic}nog 3
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Doc Code: PA.. PTOAIAIBZB (07-13)
1H i Ty 3 £ - /i J { pn

Document Description: Power of Atlorney Approved for use through 113072014, OMB 0661-0051

0.8, Patent and Trademark Office; U8, DEPARTMENT GF COMMERCE

Under the Faperaark Reduction Act of 1885, no persons ars required ta respond 1o a coltection of information unless it displaye a valict OMB conted nuimber

POWER OF ATTORNEY BY APPLICANT

| hereby revoke alff previous powers of atforney given in the application identified in gither the attached trangmittal fetter or
- the boxes below.

Appiication Number Filing Date

(Note: The boxes above:may:be left blank i information is provided on form PTO/AIABZAL)

_ I hereby appoint the Patent Practilionei(s) associated with the following Customer Number as mylour attorney{s) or agentis}, and
' tofransact all business in the United States Patent and Trademawk Office u:ennected therewith fer the application referenced in
the attached transmittal fetter (form PTOIAIAIBZA) or identified abovs: 93796

OR

I l I hereby agpomi Practitioner(s) named in the attached lst (form PTO/AIAB2C) as myfour attormey(s) or agentis), and fo transact
aif business in the United States. Patent and Tradermark Office connected therewith for the patent application referenced in the
altached fransmittal letler {form PTO/AIAIBZA) or identified above, {Note: Coraplete form PTOMAIAMRZC)

Please recognize or change the carréspnndence address for the appiication identified in the attached transmitial
fatter or the boxes above io:

,f The address associated with the above-mentioned: Customer Numiber
""" OR
i z The address associated with Customer Number:

OR U — ;

Firmor
individual Name

Address

Gity ' | State | ) Zip |

Country
Telephone ' ] Email i

| am the Applicant {if the Applicant is g juristic entity, list the Applicant name in the box):

SHANGHAI MIRACOGEN INC

E { fnventor or Joint invenior {itle not required below)

D Lagal Representative of a Deceased or Legally Incapacitated ventor {title not required balow)
Assignee or Person to Whom the Inventor is Under an Obligation to Asss_ign (provide signer’s title if applicant is a juristic entity)

[] Person Who Othernwise Shows Sufficient Proprietary Interest (e.g., & pét?tion under 37 CFR 1.468(b)(2) was granted in the
application or Is concurrently being filed with this document) (provide signer’s title i applicant is a juristic entity)

» SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant {8.g., where the applicant is a juristic entity).

217 =i , o) | Aug 27, 2V1]
cHATRING X v Vi
CRY '

NGTE: Signature ~ This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requiremerds
and certifications. i more than one appiicant, use multiple forms.

Total of one{t) forms are sibhmitted.

This colfection of infonmation is required oy 37 GFR 11311 ISZ; and 1.33. The information 5 required to ablain or retain a beneiit by the public which is to file- fand by the
USPTO o pracessy an application. Confidentialily is governed by 38 U.S.CL 122 and 37 GFR 1.11 and 1.714. This oollection is estimatad totake 3 minutes to complele,
including gd!h&ﬂhg prepaving, and subimiting the completed application form to-fhe BEPTO. Time will vary depending upon the individual case. Any comments on the amoum
of fime yois require to complete s foem and/or suggestions for reducing this burden, shiotld be sent b the Chiet Infarmation Officer, .S, Patent and Trademark Office, .S
Department of Commerce, PO, Box 1450, Alexandiia, VA 22815-1460, DONOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. S8ND TO: C’ummissigner
for Patents, P.O. Rox 1450, Alexangdiia, VA 22313~1480.

i youneed assistance in completing the form, call 1-800-PT0-9199 and select option 2,
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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 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| U.S. APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO.
15/550,995 Chaohong Hu CCPIT-002

093726 | INTERNATIONAL APPLICATION NO. |
EPA - Bozicevic Field & Francis LLP PCT/CN2016/073844
Bozicevic, Field & Francis LA. FILING DATE PRIORITY DATE
201 REDWOOD SHORES PARKWAY 02/16/2016 02/17/2015
SUITE 200

REDWOOD CITY, CA 94065 CONFIRMATION NO. 1813

371 ACCEPTANCE LETTER

O

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 A 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 Inmediate 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

page 1 of 2
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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 L EVANS

Telephone: (571) 272-9085
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

15550995

Filing Date

Applicant(s) ChaOhong Hu

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep 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 Indep 1 1 0
Total 39 ‘J 22 ‘J 0 ‘J
Depend
N N N
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/550,995 08/14/2017 860 CCPIT-002 23 1
CONFIRMATION NO. 1813
93726 FILING RECEIPT

Soricons Foc 8 Framsis o 0 L

201 REDWOOD SHORES PARKWAY
SUITE 200
REDWOOD CITY, CA 94065

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

Inventor(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
page 1 of 3
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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 AlA (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 USPTO 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-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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).

SelectUSA

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 | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A 140 N/A
SEARCH FEE
7 GFR 1.16(K) (). or () N/A N/A N/A 240 N/A
EXAMINATION FEE
(37 GFR 1.18(0). (5. of (a) N/A N/A N/A 360 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 23 minus 20= 3 40 = 120 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 860 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> a7 CF% ?.16(i)) Minus = OR
% Independent * Minus | *** = _ OR
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR
% Independent * Minus | *** = _ OR
L (37 CFR 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.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f 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: docket@bozpat.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 93726

Nov 01, 2017 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 Document Mailroom Date Attorney Docket No.
15550995 M903 11/01/2017 CCPIT-002
APP.FILE.REC  11/01/2017 CCPIT-002

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/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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From the

INTERNATIONAL SEARCHING AUTHORITY

PATENT COOPERATION TREATY

7
®ang

To:

PCT <47’Io "

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/year) 18 / 0 5/2 016

Applicant's or agent's file reference

FOR FURTHER ACTION

IEC150092PCT See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/vear)
PCT/CN2016/073844 16.02.2016 17.02.2015

A61K47/48(2006.

International Patent Classification (IPC) or both national classification and TPC

01)i;A61K45/00(2006.01)i;A61P35/00(2006.01) :

Applicant

SHANGHAI MIRACOGEN INC

Box No. I

Box No. II

Box No. III

Box No. IV

Box No. V

Box No. VI

Box No. VII

XX XOXOX

Box No. VIII

2. FURTHER ACTION

International Preliminary

1. This opinion contains indications relating to the following items:

Basis of the opinion
Priority
Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Lack of unity of invention

Reasoned statement under Rule 435is.1(a)(i) 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

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
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 66.15is(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.

Facsimile No.

Name and mailing address of the ISA/CN Date of completion of this opinion | Authorized officer

Telephone No.

Form PCT/ISA/237 (cover sheet) (July 2011)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No.1 Basis of this opinion

1. With regard to the langunage, this opinion has been established on the basis of:

& the international application in the language in which it was filed

l:l a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

=

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 435is.1(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:

a. (means)
l:l on paper
g in electronic form
b.  (time)
g in the international application as filed
EI together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. I:I 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 application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No. IIT Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The 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:

I:I the entire international application

& claims Nos. See the following claims

because:
& the said international application, or the said claims Nos. 23-38 relate to the following
subject matter which does not require an international search (specify):
[1] PCT Rule 39.1(iv) —— methods for treatment of

the human or animal body by surgery or therapy,

as well as diagnostic methods.

D the description. claims or drawings (indicate particular elements below) or said claims Nos.
are so unclear that no meaningful opinion could be formed (specify):

I:I 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. 23-38

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit:

D 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.

l:l 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.

D pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under Rule 13zer.1(a) or
(b).
I:I See Supplemental Box for further details.

Form PCT/ISA/237 (Box No. IIT) (July 2011)
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WRITTEN OPINION OF THE International application No.

(2]

[3]

(5]

(6]

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844
BoxNo. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
1. Statement
Novelty (N) Claims 2-4, 21, 22, 33 and 34 YES
Claims 1, 5—20 aﬂd 29_32 NO
Inventive step (IS) Claims None YES
Chaims 1—22 and 29-34 NO
Industrial applicability (TIA) Claims 1-22 and 29-34 YES
Chims _None NO
2. Citations and explanations:
[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.

The following reference documents are cited:

D1: WO 2014152199 Al, 25 September 2014
(25.0959.2014)

D2: CN 103772504 A, 07 May 2014
(07.05.2014)

Novelty and Inventive Step (PCT Article 33 (2) and
PCT Article 33(3))

D1 (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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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No. V

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

(7]

[8]

[9]

[10]

antibody is an anti-EGFR antibody and the drug can
be NMAE, and also discloses a composition
comprising the antibody—-drug conjugate and a use

of the antibody-drug conjugate.

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.

The drug in the conjugate disclosed in D1 is a
cytotoxic agent, and the drug is covalently
connected to the anti-EGFR antibody wvia a linker.
Therefore, claim 1 of the present application

lacks novelty.

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 D1
and D2. Therefore, claims 2-4 do not involve an

inventive step.

The heavy chain constant region of the anti-EGFR
antibody disclosed in D1 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 D1 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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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No. V

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

(111

[12]

[13]

[14]

the claims to which claims 5-9 refer lack
novelty/do not inveolve an inventive step, claims
5-9 lack novelty/do not involve an inventive step

either.

The structure of the antibody-drug conjugate
disclosed in D1 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.

D1 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.

D1 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.

D1 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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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

BoxNo. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such 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.

[15] D1 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 295-32
lack novelty/do not inveolve an inventive step

either.

[16] In light of D1, 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.

[17] Industrial Applicability (PCT Article 33(4))

[18] 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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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No. VII Certain defects in the international application

The following defects in the form or contents of the international application have been noted:
[11] 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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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No. VIII 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 o.

[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 sclutions with the expression

“mutant” having been deleted.

[31] The expression “and the like” is used in claim 12.
This results in claims 12 being unclear and not

complying with PCT Article 6.

[41] 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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}I{ Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or
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}I{ Box No. VIII Certain observations on the international application
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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 . . .
1211 Geneva 20, Switzerland Lingfei Bai

Facsimile No. +41 22 338 82 70 e-mail: pct.team2@wipo.int

Form PCT/IB/373 (January 2004)

CSPC Exhibit 1003
Page 375 of 459



From the

INTERNATIONAL SEARCHING AUTHORITY

PATENT COOPERATION TREATY

7
®ang

To:

PCT <47’Io "

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/year) 18 / 0 5/2 016

Applicant's or agent's file reference

FOR FURTHER ACTION

IEC150092PCT See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/vear)
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Box No. I

Box No. II

Box No. III

Box No. IV

Box No. V

Box No. VI

Box No. VII

XX XOXOX

Box No. VIII

2. FURTHER ACTION

International Preliminary

1. This opinion contains indications relating to the following items:

Basis of the opinion
Priority
Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Lack of unity of invention

Reasoned statement under Rule 435is.1(a)(i) 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

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
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 66.15is(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.

Facsimile No.

Name and mailing address of the ISA/CN Date of completion of this opinion | Authorized officer
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No.1 Basis of this opinion

1. With regard to the langunage, this opinion has been established on the basis of:

& the international application in the language in which it was filed

l:l a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

=

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 435is.1(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:

a. (means)
l:l on paper
g in electronic form
b.  (time)
g in the international application as filed
EI together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. I:I 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 application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No. IIT Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The 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:

I:I the entire international application

& claims Nos. See the following claims

because:
& the said international application, or the said claims Nos. 23-38 relate to the following
subject matter which does not require an international search (specify):
[1] PCT Rule 39.1(iv) —— methods for treatment of

the human or animal body by surgery or therapy,

as well as diagnostic methods.

D the description. claims or drawings (indicate particular elements below) or said claims Nos.
are so unclear that no meaningful opinion could be formed (specify):

I:I 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. 23-38

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit:

D 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.

l:l 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.

D pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under Rule 13zer.1(a) or
(b).
I:I See Supplemental Box for further details.
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WRITTEN OPINION OF THE International application No.

(2]

[3]

(5]

(6]

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844
BoxNo. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
1. Statement
Novelty (N) Claims 2-4, 21, 22, 33 and 34 YES
Claims 1, 5—20 aﬂd 29_32 NO
Inventive step (IS) Claims None YES
Chaims 1—22 and 29-34 NO
Industrial applicability (TIA) Claims 1-22 and 29-34 YES
Chims _None NO
2. Citations and explanations:
[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.

The following reference documents are cited:

D1: WO 2014152199 Al, 25 September 2014
(25.0959.2014)

D2: CN 103772504 A, 07 May 2014
(07.05.2014)

Novelty and Inventive Step (PCT Article 33 (2) and
PCT Article 33(3))

D1 (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)

CSPC Exhibit 1003
Page 379 of 459




WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No. V

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

(7]

[8]

[9]

[10]

antibody is an anti-EGFR antibody and the drug can
be NMAE, and also discloses a composition
comprising the antibody—-drug conjugate and a use

of the antibody-drug conjugate.

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.

The drug in the conjugate disclosed in D1 is a
cytotoxic agent, and the drug is covalently
connected to the anti-EGFR antibody wvia a linker.
Therefore, claim 1 of the present application

lacks novelty.

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 D1
and D2. Therefore, claims 2-4 do not involve an

inventive step.

The heavy chain constant region of the anti-EGFR
antibody disclosed in D1 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 D1 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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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No. V

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

(111

[12]

[13]

[14]

the claims to which claims 5-9 refer lack
novelty/do not inveolve an inventive step, claims
5-9 lack novelty/do not involve an inventive step

either.

The structure of the antibody-drug conjugate
disclosed in D1 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.

D1 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.

D1 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.

D1 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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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

BoxNo. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such 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.

[15] D1 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 295-32
lack novelty/do not inveolve an inventive step

either.

[16] In light of D1, 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.

[17] Industrial Applicability (PCT Article 33(4))

[18] 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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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No. VII Certain defects in the international application

The following defects in the form or contents of the international application have been noted:
[11] 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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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/073844

Box No. VIII 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 o.

[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 sclutions with the expression

“mutant” having been deleted.

[31] The expression “and the like” is used in claim 12.
This results in claims 12 being unclear and not

complying with PCT Article 6.

[41] 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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Application/Control Number: 15/550,995 Page 2
Art Unit: 1643

DETAILED ACTION
Notice of Pre-AIA or AIA Status
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. 112(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 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.

The following is a quotation of pre-AIA 35 U.S.C. 112, fourth paragraph:

Subject to the following paragraph [i.e., the 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 then 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.

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.

Claims 2-16, 23-28, 35 and 36 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-
ATA), 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.

(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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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-
ATA), 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

CSPC Exhibit 1003
Page 400 of 459



Application/Control Number: 15/550,995 Page 7
Art Unit: 1643

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 of unconjugated cetuximab would be the same conditions for the
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 (W0O2015/000062) 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 CDR1-3, and the light chain variable region comprises SEQ ID
NO:12-14 as the light chain CDR1-3, Claim 3 embodies the ANTIBODY CONJUGATE of
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claim 1 wherein the FR1-4 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 FR1-4 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 IgG1. 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, L is the linker, D is the cytotoxic agent and p is 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 1is
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+ colo-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,
pagel0, line 20 to the end of page 11) comprising a human IgG1 Fc fragment and a kappa light
chain, wherein the antibodies are termed BA03, BB03, BC03 and BDO3 (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 BA0O3, BB03, BC03 and BD03, wherein SEQ ID NO:5 of the BAO3 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 FR1, FR2, FR3 and FR4 comprising SEQ ID NO:8-
11; SEQ ID NO: 13 of the light chain of BAO3 (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 RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQD 60
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQD
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Sbject 1 RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALOSGNSQESVTEQD €0
Query 61 SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC 107

SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC
Sbjct el SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC 107

The IgG1 Fc 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: 1

Query 1 ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLOSS 60
ASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEFPAVLOSS
Sbject 1 ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLOSS 60

Query 61 GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGG 120
GLYSLSSVVTVPSSSLGTOQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGG
Sbjct el GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGG 120

Query 121 PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYN 180
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYN
Sbjct 121 PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYN 180

Query 181 STYRVVSVITVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE 240
STYRVVSV+TVLHODWLNGKEYKCKVSNKALPAPTIEKTISKAKGOPREPQVYTLPPSREE
Sbjct 181 STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSREE 240

Query 241 MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSKLTVDKSRW 300
MTKNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFELYSKLTVDKSRW
Sbjct 241 MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 300

Query 301 QOQOGNVFSCSVMHEALHNHYTQKSLSLSPGK 330
QOGNVESCSVMHEALHNHYTQKSLSLSPGK
Sbjct 301 QQGNVFSCSVMHEALHNHYTQKSLSLSPGK 330

Liu teaches that the BAO3 an BDO3 antibodies have higher binding affinity, stronger
ligand blocking ability and stronger inhibitory activity against surface EGFR than
Erbitux/cetuximab, and that BBO3 and BCO3 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 BAO3
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 BAO3
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
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would also be motivated to use the humanized BAO3 antibody in place of cetuximab because the
BAO3 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 BAO3 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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valine-citrulline and because Chari et al teach in some cases, a val-cit linked carrying an

auristatin is more potent than a auristatin antibody conjugate with a non-cleavable linker.

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 RassMAPK
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/s/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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encouraged to use the USPTO Automated Interview Request (AIR) at
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.

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
Examiner
Art Unit 1643

/Karen A. Canella/
Primary Examiner, Art Unit 1643
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DESCRIPTION CN 103772504

AbstractT he presentinvention rehtesto ahum anized antiepidem algrow th factorreceptorantbody. The
hventon alo relates to nuckic acid m oleculesencoding the antibodies vectors hostcellsand com positons
com prising the nucleic acid m olecules, and detection reagentsand kits The mvention alo rehtest theuse of
the antbody forthe preparation ofam edicam entfHrthe prevention /treatm entofepidemm algrowth factoror
epidem algrow th factor receptor-asociated discasesand orthe preparation ofa detection reagentorkit The
antbodym olecuk ofthe mvention has bw er in m unogenicity and highertargetbinding activity, thereby having
strongerbio bgical activity and anti-tum oractivity n vitro and in vivo, and can be expected t have bwerside
effectsand better curative effectin clinicalapp lication.

H um anized antitepiderm algrow th ficorreceptorantbody and use thereof

T echnical field

The presentinvention rehtesto ahum anized antibody, i particu br © ahum anized antiepiderm al grow th
factorreceptorantbody, and © the use ofthe antbody for the preparation ofam edicam entforpreventing or
treating a discase associated w ith high activity orhigh expression ofepidemm algrow th factor. C om pared w ith
hum an and m ouse chim eric antibodies the hum anized antiepidem al grow th factorantbody ofthe present
hventon furtherreducesthe in m unogenicity of'the antbody, and enhances itsantigen recognition activity and
anti-tum orfinction In vitro and 1 vivo, and hasbetter clnical perfom ance. A pplication propects

Background technique
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Epidem alG row th FactorR eceptor (EG FR, alo known asH ER 1, cEtbB1) isa cell surface receptorofthe
epidem algrow th factor fam ily, which iscom posed 01186 am ino acid residuesand hasam oleculbrweightof
170kD . G Iycoprotein (Jorissen RN, W akerF, PouliotN, etal Epidem algrow th factor receptor:m echanism sof
activation and signaling. Exp C ellR es, 2003;284:31-53).EG FR bebngsto the type I tyrosine kinase receptor
E1hB subfam ily EbB 1+4) and hastyrosine kinase activity. EG FR isstably expressed in m any epithelial tissues
hcluding kin and hair o llicks A bnomm alexpression of the epidemm al grow th factor receptroractivation by
receptorm utationscan lead o cancer. Therearem any ©1id tum orsfound t© expresshigh expression of

epidem algrow th factor receptors such ascolorectal cancer, head and neck cancer, ung cancet, ovarian cancer,
cervicalcancer; bladdercancerand esophagealcancer (O layioyeM A,N eveRM ,LaneH A, etal TheEerbB
Signaling netw otk receptorheterodim erzation in developm entand cancer. The EM BO J, 2000;19:3159-3167).

G row th factors such astransfom g grow th factoralpha and epidem al grow th factorare endogenous ligandsfor
the epidem al grow th factorreceptor. These ligandsbind o the epiderm algrow th factorreceptor, activate the
activity of'the receptor ntracellular tyroshe protein kinase, nitate m ultiple downstream sighal trtansduction
pathways thereby reguhting the grow th and differentiation ofnom alcells ncreasing the invasivenessand

prom otion oftum orcells A ngiogenesis, inhibition oftum orcellapoptosis (€ iardielb F, Tortoh G A novel
approach in the treatm entofcancer: targeting the epiderm algrow th faictorreceptor. C Iin C ancerRes 2001;7:
2958-2970). The high expression ofepidem algrow th factor receptorin tum orsand itsim portantrole in tum or
cellgrow th and differen tiation m ake epidem al grow th factorreceptoraprom ising tum ortherapeutic target

The therapeutic antbody againstthe epidem al grow th ficorreceptorwasorighally derived firom them urine
antbody M 225 obtained by in m unizingm ice w ith epidemm algrow th factor receptorhigh expression epidem al
carcihom aA 431. M 225 gecifically bindsto the epidem algrow th factorreceptorand bbcksitsbinding to the
ligand, thereby inhibiting the activity ofthe epidem al grow th factorreceptor tyrosine protein kinase G oldstein
etal 1995, C lin. C ancer. Res1:1311-1318). A sa foreign protein, them urine antbody repeatedly stin ulatesthe
hum an body and can cause ahypersen sitivity reaction, which iscalled ahum an antim ouse antbody reaction.
Them urhe antbody m ay be neutralized by anttantibodiesn the body, which israpidly cleared and even causes
a severe allergic reaction to death. In addition, m urine m onocbnalantbodies lack the in m unobgical effector
functionsofhum an antibodies such asantbody—dependentceltm ediated cywtoxicity AD CC) and

com plem entdependentcytotoxicity (CD C ), and thusare noteffective. Thus the hum an m urine chin eric
antbody C 225 antibody Etbitux, Erhitux orC etuxim ab, Im C bne (how EliLilly)) usesthe variable regionsof
hum an IgG 1 kappaand m urine anttM 225 © reduce the in m unogenicity ofm urinem A bs retaining Specific
affinity w ith epidem algrow th factorreceptorcan bbck thebinding ofligandssuch asEGF and TG Fat®
epidem algrow th factorreceptor, nhibititsphosphoryhtion and downstream sighaling, thereby inhibiting

tum orcellgrow th and hducing apoptosis R educe the production ofm atrix m etaloproteinasesand vascu br
epithelial grow th factors 2004The U SFD A approved Etbitux Hrcobrectalcancer, and 2006 approved Hrthe
treatm entofhead and neck cancer. There arem ore clinical trials Hrother cancer indications C om pared w ith
otherchem otherapeutic drugs antibody drugshave sttong pecificity and an all side effects and have achieved
good clinicalresults H ow ever, hum an and m ouse chin eric Exbituxin ab are stillin m unogenic, clinically
reported o have an iIn m unogenicity of5% , which isprone o hum an anttantibody reaction leading © im m une
com plexm ediated antbody clearance, and skin and m ucosalside effects (An Z, etal, 2009, T herapeutic
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M onoclnalA ntbody, p313).

Panitum um ab A m gen) isa filly hum anized m onoclonalantbody prepared using transgenic m ouse technolbgy.
Tthasno m urine protein sequence and targetsthe epidem algrow th factor receptor EG FR). Ttw asapproved by
theFD A in Septem ber2006. A pproved Hrm arketing, in com bination w ith fluoropyrin idine, oxalip latin and
irnotecan orafter chem otherapy for the treatm entofEG FR—positive m etastatic co brectal cancer. 2006T he FD A
approved itsm onotherapy forchem otherapy—resistantm etastatic co orectal cancer (mn CRC ). H ow ever;

panitum um ab isan IgG 2 subtype antbody. C om pared w ith IgG 1, theCD C activity of1gG 2 and the biological
activity ofAD CC are significantly reduced. In addition, the stability of1gG 2 subtype antbody ispoot, which

m ay be aclnicaleffecton fully hum an antibody. Them ain reason why nin itam e hasno sign ifican tadvan tage
com pared to the chin eric antbody Etbitux.

Therefore, there isaneed In the artHrhum anized antiepiderm algrow th factor receptorantbodiesw ith bwer
in m unogenicity and higherbiolbgicalactivity o further in prove efficacy and reduce side effects

Sum m ary ofthe nvention

The presentinventorshave surprisingly obtained ahum anized antiepidem al grow th factorreceptorantbody
having owerim m unogenicity and higherbiolbgicalactivity by ushg antbody hum anization technobgy on the
basisofam ouse antbody. The presentinvention hasbeen com pleted based on the above findings Specifically, it
hclidesthe Hlbw hgaspects:

A firstagpectofthe hvention rehtesto an antiepidem algrow th factor receptorantbody orantigen-binding
portion thereof, wheren the sequence ofthe heavy chain CD R1 isselected fiom the sequences setHrth h SEQ
ID NO :1and SEQ ID NO :39 oraderivative thereof, and the sequence ofC D R3 isselected a sequence setrth
inSEQ D NO :2,SEQ ID NO :3and SEQ ID N O :40 ora sequence derived therefiom ;and/or

The sequence ofits lightchain CD R3 issekected fiom the sequencessetforth n SEQ ID NO :9,SEQ ID NO :10
and SEQ ID N O :41 orderivatives thereof:.

Theantbody orantigen-binding portion thereofaccording to the firstagpectofthe mvention, the sequence of
theheavy chain CD R2 and the lightcham CDR1,CDR2m ay bea corresponding portion ofam urine orhum an

orhum an m urine chin eric antiepidem al grow th factor receptorantbody.
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Theantbody orantigen-binding portion thereofaccording to any one ofthe firstagpectsofthe nvention, the
sequence ofthe heavy and lightchain FR thereofm ay be a corresponding portion ofam urine orhum an or

hum an m urine chin eric antiepiderm algrow th factorreceptorantbody.

In an em bodim entofthe nvention, the sequence of the heavy chain variable region CD R ofthe antibody or
antigen binding portion thereofis selected firom the sequencesshown in the Hlowing (1) to (4) oraderivative
thereof:

)

The sequence of CD R 1 isthe sequence shown n SEQ ID N O :1, the sequence of CD R 2 isthe sequence shown in
SEQ ID N O :4, and the sequence of CD R 3 isthe sequence hown n SEQ ID N O :2.

@

The sequence of CD R 1 isthe sequence shown n SEQ ID N O :1, the sequence of CD R 2 isthe sequence shown in
SEQ ID NO :4, and the sequence of CD R 3 isthe sequence shown 1n SEQ ID N 0 :40;

@)

The sequence of CD R1 isthe sequence shown n SEQ ID N O 39, the sequence of CD R2 isthe sequence shown
n SEQ ID NO 4, and the sequence ofCD R3 isthe sequence shown n SEQ ID NO :3;

@)
The sequence of CDR1 isthe sequence of SEQ ID N O 39, the sequence ofCD R2 isthe sequence of SEQ 1D
N O 4, the sequence ofC D R3 isthe sequence of SEQ ID NO 40;and/or

The sequence ofthe lightchain variable region CD R isselected fiom the sequencesshown in the ©low ing G) ©

(8) oraderivative thereof*

®)

The sequence of CD R 1 isthe sequence shown n SEQ ID N O :11, the sequence ofCD R2 isthe sequence shown
N SEQ ID NO :12, and the sequence of C D R 3 isthe sequence shown in SEQ ID N O :9.

©)
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The sequence of CD R 1 isthe sequence shown n SEQ ID N O :11, the sequence ofCD R2 isthe sequence shown
N SEQ ID NO :12, and the sequence of C D R 3 isthe sequence shown n SEQ ID N O :41;

)

The sequence of CD R 1 isthe sequence shown n SEQ ID N O :11, the sequence ofCD R2 isthe sequence shown
N SEQ ID NO :12, and the sequence of C D R 3 isthe sequence shown n SEQ ID N O :41;

@®)

The sequence of CD R 1 isthe sequence shown n SEQ ID N O :11, the sequence ofCD R2 isthe sequence shown
n SEQ ID NO :12, and the sequence of C D R 3 isthe sequence shown in SEQ ID N O :10.

The antbody orantigen-binding portion thereofaccording to any one ofthe firstagpectsofthe nvention,

w herein the sequence ofthe heavy chain FR1 issekected from the sequence setforth in SEQ ID N O :19 1 SEQ

ID NO :22 oraderivative thereod, and the sequence ofFR 2 isselected fiom the group consisting of SEQ ID N O
231 SEQ ID NO :25 orasequence derived therefiom , the sequence ofFR 3 isselected fiom the sequence shown
nSEQ ID NO :26 o SEQ ID N 0 :29 oraderivative thereof, and the sequence of FR4 isSEQ ID N O :a sequence

o030 ora sequence derived thereffom ;and/or

The sequence ofthe lightchain FR1 isselected from the sequence hown n SEQ ID NO :31 o SEQ ID N O :32
ora sequence derived thereffom , and the sequence of FR 2 issekected from the sequence shown in SEQ ID N O
331 SEQ ID NO :34 oraderivative thereof. The sequence ofFR 3 isselected flom the sequence setHrth in SEQ
ID NO :351 SEQ ID N O :36 ora sequence derived therefiom , and the sequence ofFR 4 issekected ffom the
sequence setforth n SEQ ID N O :37 0 SEQ ID N O :38 oraderivative thereof

In an em bodim entofthe nvention, the sequence of the heavy chain variable region FR ofthe antbody or
antigen-binding portion thereofis selected flom the sequencesshown in the Hlowing ©) o (12) ora derivative
thereof:

©)

The sequence ofFR 1 isthe sequence hown i SEQ ID N O :19, the sequence ofFR 2 isthe sequence shown in
SEQ ID N O :23, the sequence of FR 3 isthe sequence shown n SEQ ID N O :26, and the sequence ofFR 4 isSEQ
ID NO :30. The sequence shown ;

(10)
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The sequence ofFR 1 isthe sequence hown n SEQ 1D N O :20, the sequence ofFR 2 isthe sequence shown in
SEQ ID N O :24, the sequence of FR 3 isthe sequence shown n SEQ ID N O :27, and the sequence ofFR 4 isSEQ
ID NO :30. The sequence shown ;

1D

The sequence ofFR 1 isthe sequence hown n SEQ 1D N O :21, the sequence ofFR 2 isthe sequence shown in
SEQ ID N O :23, the sequence of FR 3 isthe sequence shown n SEQ ID N O :28, and the sequence ofFR 4 isSEQ
ID NO :30. The sequence shown ;

12)

The sequence ofFR 1 isthe sequence hown n SEQ ID N 0O :22, the sequence ofFR 2 isthe sequence shown in
SEQ ID N O :25, the sequence of FR 3 isthe sequence shown n SEQ ID N O :29, and the sequence ofFR 4 isSEQ
D N O :30. The sequence shown ;and/or

The sequence ofthe lightchain variable region FR isselected fiom the sequencesshown in the ©Towing (13) ©
(16) oraderivative thereof:

(13)

The sequence ofFR 1 isthe sequence hown n SEQ ID N O :31, the sequence ofFR 2 isthe sequence shown in
SEQ ID N O :33, the sequence of FR 3 isthe sequence shown n SEQ ID N O :35, and the sequence ofFR 4 isSEQ
ID NO :37. The sequence shown ;

(14)

The sequence ofFR 1 isthe sequence hown n SEQ ID N O :31, the sequence ofFR 2 isthe sequence shown in
SEQ ID N O :33, the sequence of FR 3 isthe sequence shown n SEQ ID N O :35, and the sequence ofFR 4 isSEQ
ID NO :38. The sequence shown ;

(15)

The sequence ofFR 1 isthe sequence hown n SEQ ID N O :32, the sequence ofFR 2 isthe sequence shown in
SEQ ID N O :34, the sequence of FR 3 isthe sequence shown n SEQ ID N O :36, and the sequence ofFR 4 isSEQ
ID NO :38. The sequence shown ;

(16)
The sequence ofFR 1 isthe sequence hown n SEQ ID N O :31, the sequence ofFR 2 isthe sequence shown in
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SEQ ID N O :33, the sequence of FR 3 isthe sequence shown n SEQ ID N O :35, and the sequence ofFR 4 isSEQ
ID NO :37. The sequence shown.

In aparticularem bodim entofthe nvention, the heavy chain variabk region sequence ofthe antibody orantigen
binding portion thereofisthe sequence setforth in SEQ 1D N O :5, and the lightchain variable region sequence is
represented by SEQ ID N O :sequence.

In another specific em bodin entofthe nvention, the heavy chain variab le region sequence ofthe antibody or
antigen binding portion thereofisthe sequence setforth in SEQ ID N O :6, and the lightcham variabk region
sequence issetorth n SEQ ID N O :The sequence shown.

In another specific em bodin entofthe nvention, the heavy chain variab le region sequence ofthe antibody or
antigen binding portion thereofisthe sequence setforth in SEQ ID N O :7, and the lightcham variabk region
sequence issetorth n SEQ ID N O :The sequence shown.

In another specific em bodin entofthe nvention, the heavy chain variab le region sequence ofthe antibody or
antigen binding portion thereofisthe sequence setforth in SEQ ID N O :8, and the lightcham variabk region
sequence issetorth n SEQ ID N O :The sequence shown.

Theantbody orantigen binding portion thereofaccording to any ofthe firstaspectsofthe invention, which
furthercom prisesahum an 1gG 1 heavy chain constantregion and ahum an kappa lightchain constantregion.

Tn the presentinvention, the IgG 1 heavy chain constantregion includesvariousallotypessiuch asG 1m (1),
Glm (2),G1m (z &) orG Im (z a, x).

Tn an em bodim entofthe invention, the IgG lheavy chain constantregion isoftheG Im (z) fom .

In the presentinvention, the kappa lightchan constntregion com prises variousallotypes suchasKkm 1,Km 1, 2
orKm 3, and In an em bodim entofthe mvention, the kappa lightchain constantregion isofthe Km 3 type.

Theantbody orantigen-binding porton thereofaccording © any ofthe firstapectsofthe nvention, wherein
the antigen binding portion com prisesa single chain antbody (scFv), a chim eric antbody, a diabody, a scFvTc
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bivalentm olecule, adA b and a com plem entarity detem ining region €D R) fragm ents Fab fragm ents Fd
fragm ents Fab’ fiagm ents Fvand F @bh’) 2 fragm ents

A second aspectofthe nvention reltes o an iso hited nuclkic acid m olecule encoding an antibody orantigen

binding portion thereofaccording o any ofthe firstagpectsofthe inventon.

A thid aspectofthe mvention rehtes o a vector com prishg the nucleic acid m olecuk ofany of the second

aspectofthe mventon.

In the presentinvention, the vectorm ay beachbning vectororan expression vector.

The expression vector is orexam pl, aprokaryotic expression vector, a eukaryotic expression vectot, a phage

vectorora viralvector, allofwhich are com m only used 1 the art

W herein the prokaryotic expression vectoris forexam ple, PET 28a, pG EM Ex1, pGEM 7ZF +) orpBAD 24, and
the eukaryotic expression vectoris forexam ple, pPBudCE4.1, pcDN A 3.1, pCM V -Tag2B orpG L3 basic, etc., n
the practice ofthe presentinvention In the em bodim ent, the eukaryotic expression vectorispcD N A 3.1, and the

viralvectoris forexam ple, arettovirus a kntivitus an adenovirus and an adeno—associated virus

In an em bodim entofthe nvention, the viralvectorisan adenoviralvector.

A Burth aspectofthe nvention reltesto ahostcellcom prisig the nucleic acid m olecule ofthe second aspectof
the nvention orthe vectorofthe third agpect

In the presentinvention, the hostcellm ay be a prokaryotic cellora eukaryotic cell

The eukaryotic cellis forexam ple, am am m alian cell

Thehostcellcan be obtained by introducing/tran sfecting the above nucleic acid m olecule orvecoorinto a
prokaryotic cellora eukaryotic cell
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In the presentinvention, the prokaryotic cellm ay be, orexam pl, Escherichia coli and the eukaryotic cellm ay
be, forexam ple, ayeastcell an insectcell (such asS21), oram am m alian cell and them am m alm ay be, o1
exan ple, an N SO celloraCH O cell

In one em bodim entofthe nventon, the hostcell isa eukaryotic cell

In one em bodim entofthe nventon, the eukaryotic cellisaCH O -S cell

In the presentinvention, hostcells transfected w ith a particularnucleic acid orvectorcan be obtained ushg any
ofavariety of transfection m ethodsknown in the art

Forexam ple, nuckic acidscan be ntroduced nto cellsby electtoporation orm icroin geton.

A lematively, lipofection reagentssuch asFuG EN E6, X —trem ¢G EN E and LipoféectA m ine can be used.

A ltematively, the nuckic acid can be mtroduced nto the cellby a suitab ke viral vectorbased on retrovirus

lentivitug adenovirug and adeno-associated virus

A fifth aspectofthe mvention rehtesto a com positon com prising an antbody orantigen-binding portion
thercofaccording o any one ofthe firstaspectsofthe mvention, and optionally one orm ore phamm aceutically
acceptable excipients; preferably, the excipientis selected from the group consisting ofProteolytic enzym e
hhibitors pham aceutically acceptable carriers diluentsand ad jivants

A sixth aspectofthe mvention rehtes o the anttbody orantigen-binding portion thereofaccording to any one of
the firstagpectsofthe nventon, orthe nuclkic acid m olecuk ofthe second aspect, orthe vectorofthe third
aspect, orthe hostcellofthe ourth aspect, in the preparation ofaprophyhctic/therapeutic epidem isU s in
grow th facorsordrugsforepidem al grow th factor receptor-asocited diseases

In the presentinvention, the epiderm algrow th factoror epidem algrow th factor receptor-associated discase
refers o a disease caused by high expression ofepidem algrow th factororhigh expression ofepidemm algrow th
factorreceptor.
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In an em bodim entofthe presentinvention, the epidem algrow th faictororepidem al grow th facorreceptor-
asociated discase refersto am alighanttum or, which m ainly refersto am alighanttum orwhich occursin
epithelial issues ncluding butnotlin ited © colon cancer, liver cancer, and head. N eck cancer, lung cancer,
ovarian cancet, cervical cancer, vaginal cancer, bladder cancer, esophageal cancer, oral cancer, skin cancet,

breastcancet, prostate cancerand pancreatic cancer.

A seventh apectofthe mvention relates to a detection reagentorkitcom prising the antbody orantigen-binding
portion thereofaccording o any one ofthe firstagpectsofthe nvention;

Preferably, the antibody orantigen binding portion thereofm ay further com prise a detectable label; or

Preferably, the detection reagentorkitm ay further com prise a second antbody thatspecifically recognizes the
antbody orantigen-binding porton thereof:

Preferably, the sccond antibody m ay further com prise a detectabk hbel

An eighth apectofthe mvention reltes o the use ofan antibody orantigen-binding portion thercofaccording
10 any ofthe firstagpectsof the invention for the preparation ofa detection reagentorkit, wherein the detection
reagentorkitisfordetecting epidem algrow th factororepidem algrow th factorR eceptors orused © diaghose
epidem algrow th factororepidem algrow th factor receptorrelated discases

The invention isfurtherdescribed bebw.

The ob gctofthe presentinvention is® m odify the CD R regionsand/orfram ew ork regionsofantbodiesby
using de—in m unogenic antbody hum anization techniquesagainstexisting antt£G F receptorantbodiesto

obtain bw erin m unogenicity and higherA biolbgically active antiepidem al grow th factorreceptorantbody.

In one em bodim entofthe nventon, the sequence ofthe heavy chain variable region ofm urine anti-M 225 isfirst
analyzed, and the hum an antbody gene sequence library is com pared according to itsheavy chain variable
region FR1, FR 2, FR 3 and FR 4 sequencesto find outThem urine anttM 225 heavy chamn variabk region FR 1,
FR2, FR 3 and FR 4 sequencesare sin ikrt© the hum an gem line antbody (owerin m unogenicity than the
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m ature antbody) variable region corresponding sequence.

Then, the hdium m ethod wasused o analyze the affinity ofthe sin ibr sequence © theH LA-D R m olecule, and
the kastaffinity fram ew otk sequencew as selected © finally establish the hum anized sequence ofFR1, FR2, FR3
and FR 4 ofthe heavy chain variable region. .

Based on thisftam ew otk structure, the spatialregion ofthe variabk region ofm urineM 225 antbody was
analyzed by com puterm oleculirm odel and the corresponding am 1o acid resduesofthem urneM 225

antbody required © supportthe CD R confom ation w ere analyzed.

D e=in m unization of CD R1 and CD R 3w ith high affinity orH LA-D R binding, m olecubrdocking, analysisof
epidem algrow th factorreceptorantigen m ouseM 225 antibody targetand its surrounding am tho acid residues
and hum anized w eightT he stereoscopic spatialbinding of the variab le region of'the chain, by cakuhting
ekctrostatic forces o lution m ediation (salvation), van derW aalsgravitation and entropy values selecting am ino
acidsthatcan be optin ized n theCD R1 and CD R 3 sequencesto reduce the affnity ofH LA-D R m okcules And
in prove thebinding ofthe CD R 3 regibn ofthe antbody t© the epiope ofthe epidem algrow th factor recepor.

In anotherem bodin entofthe inventon, the sequence ofthe lightchain variable region ofam urine antiM 225
antbody isanalyzed, based on its lightchain variable region FR1, FR 2, FR 3 and FR 4 sequencesagainstahum an
antbody gene sequence library N CBIIg BLA ST) Forcom parison, w e found the corresponding sequence of the
hum an gemm line antbbody variable region sin ihrto them urhe antiM 225 lightchamn variable region FR 1, FR 2,
FR 3 and FR4 sequences and then analyzed the sin ilarsequenceand H LA D R m olecuk by 1n silicon. Based on
the affinity of'the binding, the fram ew otk sequence w ith the bow estaflinity w as selected, thereby finally
establihing the hum anized sequencesofFR 1, FR 2, FR 3 and FR 4 ofthe lightchain variab le region.

Based on thisftam ew otk structure, the spatialregion of'the variabk region ofm urine 225 antbody wasanalyzed
by com puterm olecularm odel, and the corresponding am ino acid residuesofthem urine M 225 antbody
required t© supportthe CD R confom ation w ere analyzed. D e=in m unization of CD R1 and CD R 3 with high
affinity ©HrH LA-D R binding, m oleculbrdocking, analysisofepidem algrow th factor receptorantigen m ouse

M 225 antbody targetand its surrounding am iho acid residuesand hum anized weightThe stereoscopic spatial
binding ofthe variable region ofthe chain, by calculating electrostatic ©rces o lition m ediation (salvation), van
derW aalsgravitation and entropy values, selecting am ino acidsthatcan be optim ized n theCDR1and CDR3
sequences o reduce the affinity ofH LA-D R m olecules And im prove thebinding ofthe CD R 3 region of'the
antbody o the epitope of'the epidem al grow th factorreceptor.
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In an em bodim entofthe presentinvention, ahum an IgG 1 heavy chain constantregion Fc fragm entand a light
chain constantregion k fragm entare respectively obtained from nomm alhum an B cells and are ligated 1o the
above—described heavy chain variable region and lightchain variable region, respectively, to constructA ntbody
heavy and lightchaih expression vectors The expression vectorwas co—transfected nto m am m alian cellsfor
expression and purification t obtain hum anized antiepiderm algrow th factor receptorantibodiesBA 03, BBO3,
BC 03 and BD 03.

In an em bodim entofthe nventon, the antbody hasaffinity fora cell surface epidem algrow th factor receptor,
blocksEG F ligand binding t a cell surface epidem al grow th factor receptor, and mhibits cell surface epiderm al
grow th factor receptor. Phosphorylation activity and A D C C action are both m ore active than Erbitux and have

low erin m unogenicity.

In an em bodim entofthe nvention, the antbody hasan nhbiory eflecton the grow th ofvaribustum orcells
such asepidem alcancer, ing cancet, cobn cancet, pancreatic cancerand breastcancer, and hasa significant
eflectofnhbiting tum or grow th atthe anim allevel, .

In the presentinvention, the scientific and technical term sused herein have them eaningscom m only understood
by those skilled In the art, unlessotherw ise stated. A 1o, the protein and nucleic acid chem istry, m olecular
biobgy, celland tissue culture, m icrobiology, in m unobgicalrelated tem § and boratwry proceduresused
herein are temm sand routine stepsthatare widely used in the corresponding art A Io, Hrabetierunderstanding
ofthe presentinvention, definitbonsand explanationsofrehted term sare provided bebw.

Tn the presentinvention, the term “antibody” refersto an im m unogbbulin m olecule usually com posed oftwo
identicalpairsofpolypeptide chainseach having one “light” (L) chain and one "heavy” H ) chain. A ntbody light
chainscan be classified askappa and lam bda lightchains H eavy chainscan be chssified asn, &, v, a,or ¢,
and the isotypesofantbodiesare defined asIgM , IgD , 1gG, IgA, and IgE, repectively. W ithin the lightand
heavy chains, the variab e and constantregionsare pined by a”J region ofabout12 orm ore am ino acids and
the heavy chain furthercom prisesa”D ” region ofabout3 orm ore am ino acids Each heavy chain consistsofa
heavy chain variable region (VH ) and a heavy chain constantregion (CH ). The heavy chain constantregion
consistsofthree dom ains (CH 1, CH 2 and CH 3). Each lightchain consistsofa lightchain variable region (VL)
and a lightchain constantregion (CL). The lightchain constantregion consistsofonedom ainC L. The
constantregion ofthe antbody m ediatesbinding ofthe im m unoghbbuln ® hosttissuesorfactors ncluding
varibuscellsofthe in m une system (eg, effectorcells) and the firstcom ponent € 1q) ofthe classical com plem ent
system . The VH and V L regionscan alo be subdivided into regionsw ith high denaturation (referred to as

com plem entarity determ ining regions (CD R 8)) w ith am ore conserved region called the fram ew otk region (FR).
Each VH and VL consistsofthree CD R sand ourFR sarranged i the ©Hlbwing order:FR1,CDR1,FR2,CDR2,
FR3,CDR3,FR4 fiom theam ino tem inust the carboxy tem inus The variable regions (VH and VL) ofeach
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heavy/lightchain pairform an antibody binding site, respectively. T he assignm entofam ino acids® regionsor
dom ainsfolow sthe K abatSequencesofProteinsofIm m unobgical Interest (N ational InstitutesofH ealth,
Bethesda, M d. (1987 and 1991)), orChothia& Lesk (1987) LM ol Bl 196901-917;Chothiaetal (1989)

N ature 342:878-883. The term “antibody” isnotlim ited by any particularm ethod ofproducing antibodies For
exan ple, itincludes, in particular, recom binantantbodies m onocbnalantbodies and polyclonalantbodies
Theantbodiesm ay be antbodiesofdifferentintypes forexam pl, IgG (eg, IgG 1 IgG 2, ToG 3 or IgG 4 subtype),

TIgA 1, IgA 2, IgD , IgE orIgM antbodies

Tn the presentinvention, the term “antigen-binding portion” ofan antbody reférsto one orm ore portonsofa
fulFHength antibody thatretain the ability © bind to the sam e antigen (eg, ERCC 1) o which the antbody binds
com peting w ith the ntactantbody forthe antigen Specific binding. See generally, Fundam ental In m unology,
Ch.7 PaulW ., ed., 2nd Ed., Raven Press N . Y. (1989), which isincorporated herein by reference in itsentirety
forallputposes The antigen binding portion can be produced by recom binantD N A techniquesorby

enzym atic orchem ical cleavage of ntactantibodies In som e cases the antigen binding portion includesFab,
Fab’, F (@b’)2, Fd, Fv, dA b and com plem entarity determ ining region (CD R) fragm ents single chain antibodies
(eg, scFv), chim eric antbodies diabody D iabody and apolypeptide com prising atleasta portion ofan antibody
sufficientto confér specific antigen binding ability to the polypeptde.

Tn the presentinvention, the term “Fd fragm ent’ m eansan antibody fiagm entconsistingofaVH and CH 1

dom ain;the term "Fv fragm ent’m eansan antibody fiagm entconsisting ofthe VL and VH dom ainsofa single
am ofan antbody;the term “dAb” "Fragm ent’m eansan antbody fragm entconsistngofaVH dom ain W ard
etal N ature 341:544-546 (1989)) ; the term "Fab fragm ent’m eansan antbody fiagm entconsistingofVL, VH,
CLand CH 1 dom ains;Theterm “F (ab’)2 fragm ent’ m eansan antbody fragm entcom prising tw o Fab fragm ents
pied by adisulfide bridge on the hinge region.

Tn ©om e cases the antigen binding portion ofan antbody isa single chain antbody (eg, scFv), wherein the V L
and VH dom ainsfm am onovalentm olecule by pairing a Iinker thatenables itto produce a single po lypeptide
chain (see, eg, Bird etal , Science 242:423-426 (1988) and H uston etal,, Proc. N atl A cad. Sci U SA 85:5879-
5883 (1988)). Such scFvm oleculescan have the general stucture:N H 2-V L-linkerVH COOH orNH 2-VH -
IinkerV L-CO OH . Suitable privrart Iinkers consistofa repeating G G G G S am tho acid sequence orvariants
thereof. Forexam plk, a linkerhaving the am ino acid sequence (GG G G S) 4 can be used, butvariants thereofcan
alo beused H olligeretal (1993), Proc. N atl A cad. Sci. U SA 90 6444-6448). 0 ther linkersusefiilin the present
invention are by A Hthan etal (1995), Protein Eng. 8:725-731, C hoietal (2001), Eur. J. In m unol 31:94-106,
Hu etal (1996), C ancerR es 56:3055-3061, K ipriyanov etal (1999), I M ol Biol 293:41-56 and R ooversetal
(2001), C ancerIm m unol description.

In ©om e cases the antibody isadiabody, i, abivalkntantbody, wherein the VH and VL dom ainsare expressed
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on a single polypeptide chai, buttwo dhorta Inkerisused o albw pairihg betw een the two dom ainsofthe sam e
chain , thereby reing the dom ain to pairw ith the com plem entary dom ain ofanother strand and creating wo
antigen-binding sites (see, Hrexam ple, H olligerP. Etc.,, Proc. N atl. A cad. Sci. U SA 906444-6448 (1993), and
Polik R.J. Etal, Structure 2:1121-1123 (1994)).

Tn the presentinvention, the term “derived sequence” m eansthatthe sequence ofthe corresponding fragm entof
the antthody orantigen-binding portion ofthe presentinvention ishighly hom olbgousand stillretainssin ilar
EGFR bindihg activity and in m unity © the corregponding fragm entofthe antbody orantigen-binding portion

ofthe presentinvention. The orighal sequence.

The antigen-binding portion ofthe antibody (eg, the antbody fragm entdescribed above) can be obtained from
agiven antibody (eg, m onoclonalantbody 2E12) using conventionaltechniguesknown o those of'sillin the
art (eg, recom binantD N A techniquesorenzym atic orchenm icalcleavage m ethods). A nd ecifically screening
the antigen-binding porton ofthe antbody in the sam em annerasforntactantbodies

In the presentinvention, 20 conventivonalam ino acidsand theirabbreviatonslbw conventionalusage. See
Im m unolgy-A Synthesis @nd Edition, E.S.G olub and D .R. G ren, Eds, SinauerA sociates, Sunderknd, M ass
(1991)), which is incorporated herein by reference.

In the presentinvention, thenucleic acid includesDN A and RN A.

A dvantageouseflectsof the nvention

The presentinvention isdirected o the hum an m ouse chin eric Etbituxin ab which hasbeen m arketed, and uses
the de—in m unized antbody hum anization technobgy t© change the fram ew o1k region ofthe antbody and a
partofthe in m unogenicCD R region to fom anovelsequence ofhum anized resistance. Epidemm algrow th
factorreceptorlghG 1 subtype antbody m olecule, the obtained antbody has owerim m unogenicity and higher
targetbinding activity than erbituxin ab, thereby having sttongerbiobgicalactivity and antitum oractvity
vitto and i vivo. Itcan be expected thatthe side effectsofclinicalapp lication are ow erand the curative eflectis
better.

DRAW INGS
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Figure 1 show sa com parison ofthe affinity ofantibodies to cell surface epidemm algrow th factor receptors

Figure 2 show sa com parison ofantbody blocking EG F ligand binding © cell surface epidem algrow th factor
receptot, where the ordhate isthe O D 450 value.

Figure 3 show sa com parison ofantbodiesinhibitihg epidem al grow th fictorreceptorphosphoryhtion on the
surface ofA 431 cells

Figure 4 show santbody—dependentceltm ediated cytotoxicity AD CC ) activity assays

Figure 5 show sdendritic cell cellactivation assay to determ ine antbody in m unogenicity in vitro.

Figure 6 how sthe grow th nhbitory effectofantbodieson hum an epidem alcarcinom aA 431 m ouse tum or

m odel

D etailed ways

The em bodim entsofthe presentinvention w illbe described in detailbebw w ith reference o the accom panying
draw ings, how ever, the olbw Ing exam p ksare intended to illustrate the nvention and arenotintended to lim it
the scope ofthe nvention. Thosewho do notspecily the specific conditons i the exam plesare carried out
according to the conventional conditonsorthe conditonsrecom m ended by them anufacturer. The reagentsor
hstrum entsused are notindicated by the m anufacturer, and are conventionalproductsthatcan be obtained

com m ercially.

Exam ple 1. D esign ofheavy chain variable region sequence ofhum anized m onocbnalantbody againstsurface
epidem algrow th factorreceptor

The folbw Ing is the sequence ofthe heavy chain variabk region ofm urihe antiM 225, the underlined portions
areFR1,FR2, FR 3 and FR 4 fram ew otk sequences:Q VQ LKQ SGPGLVQPSQ SLSITCTVSGFSLT NYG VH

W VRQSPGKGLEW LG VIW SGGNTDYNTPFTSRLSINKDN SKSQ VFFKM NSLQSNDTATYYCAR
ALTYYDYEFAY W GQGTLVTVSA (SEQ ID NO :17).
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Thehum an antbody gene sequence library was com pared based on itsheavy chain variable region FR1, FR2,
FR 3 and FR4 sequencesto find ahum an gem line sim flarto them urine antM 225 heavy chain variable region
FR1,FR 2, FR3 and FR4 sequences (gem line) The antbody variabk region correspondsto the sequence. Then,
using N et H C llpan sofiw are or selfprogram m ing sofiw are, the affinity of'the sin ibr sequence © theHLA-DR
m olecuk wasanalyzed by the 1 silicon m ethod, and the firam e sequence w ith the bw estaffinity was selected,
thereby finally establihing the hum anized heavy chain variabk region. Sequence ofFR 1, FR2, FR 3 and FR4.
Based on thisfram ew otk, the spatial region of'the variab ke region ofthem urine 225 antbody wasanalyzed using
acom puterm okcularm odel and them urine 225 antbodiesrequired t© supporttheCD R conform ation were
analyzed forthe fram ew otk am ino acid residuesL29, .48 and L67. Forthe de—im m unizaton ofCDR1 and
CDR3with higheraffinity orH LA D R bindihg, m okculardocking wasused o analyze the targetofhum an
epidem algrow th factorreceptorM 225 antlbody and its surrounding am o acid residuesand hum anized

w eight The three-dim ensional spatial com bination ofthe variable regibnsofthe chain, by calculating
ekctrostatic forces solution m ediation (salvation), van derW aalsgravity and entropy values Sircaretal,

SnugD ock :paratope structuraloptin ization during antbody-antigen docking com pensatesorerrorsin
antbody hom olgy m odels PLoS Com putBi012010 Jan 22;6), selectthe am ino acidsthatcan be optim ized in
theCDR1and CD R3 sequences optin ize the 33position GLy mn CD R1 t© am tho acd A o, and optin ze the
100positon Thrin CD R3 t© am tno acid A o t© reduce A ffinity binding © theH LA-D R m olecule and

in proved binding of'the antbody C D R 3 region 1o the epidem al grow th factorreceptorepitope. Thenew ly
designed heavy chain CDR1is:N YD VH (SEQ ID NO :1);thenew Iy designed heavy chain CD R 3 sequence is
ALDYYDYEFAY SGEQ DNO:2andALTYYD YD FAY SEQ ID NO :3), due to the bw affinity of
CDR2rHLA-DR molecule binding, retainsthe CD R 2 sequence ofthe originalm ouse antiM 225 (the
sequenceisVIW SGGNTDYNTPFTS, SEQ D NO :4). Therefore, by integrating the optim ized fram ew otk
sequencesand CD R sequences the fournovelanttEG F receptorhum anized m onocbnalantbody heavy chain

variable region sequencesare:

QVQLQESGPGLVKPSETLSLTCTVSGFSLSNYDVHW VRQAPGKGLEW LGV IW SGGNTD YN TPFTSRLTL
SVD TSKNQFSLKLSSV TAADTAVYYCARALDYYDYEFAYW GQGTLVTVSS GEQ D NO :5);

QVQLQESGPGLVKPSETLSLTCTVSGFSLTNYD VHW IRQPPGKGLEW IGVIW SGGNTDYNTPETSRVTI
SVD TSKNQ FSLKLSSV TAADTAVYYCARALTYYD YEFAYW GQGTLVTVSS (SEQ ID NO :6);

EVQLVESGGGLVQPGGSLRLSCAASGFSLTNYGVHW VRQAPGKGLEW LGV IW SGGNTD YNTPFTSRL
TISKDNSKNTLYLQM NSLRAED TAVYYCARALTYYDYDFAYW GQGTLVTVSS (SEQ ID NO :7);

QVQLKESGPGLVAPSQSLSITCTVSGEFSLTNYGVHW VRQPPGKGLEW LGVIW SGGNTD YNTPFTSRLSI
SKDNSKSQ VFLRM YSLQ TDD TARYYCARALTYYD YEFAYW GQGTLVTVSS (SEQ ID NO :8).
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The sequence num bersofthe sub—segm entsin the above sequencesare asfo Iow s:

QVQLQESGPGLVKPSETLSLTCTVSGFSLS SEQ ID NO :19)

QVQLQESGPGLVKPSETLSLTCTVSGFSLT (SEQ D NO :20)

EVQLVESGGGLVQPGGSLRLSCAASGFSLT (SEQ ID NO :21)

QVQLKESGPGLVAPSQSLSITCTVSGFSLT (SEQ ID NO :22)

W VRQAPGKGLEW LG (SEQ ID NO :23)

W IRQPPGKGLEW IG (SEQ ID NO :24)

W VRQPPGKGLEW LG SEQ ID NO :25)

RLTISVD TSKNQ FSLKLSSVTAAD TAVYYCAR (SEQ ID NO :26)

RVTISVD TSKNQ FSLKLSSVTAAD TAVYYCAR (SEQ ID NO :27)

RLTISKDNSKNTLYLQM NSLRAED TAVYYCAR (SEQ ID NO :28)

RLSISKD N SKSQ VFLRM YSLQ TDD TARYYCAR (SEQ ID NO :29)

WGQGTLVTVSS SEQ ID NO :30)
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NYGVH SEQ ID NO :39)

ALTYYDYEFAY (SEQ ID NO :40).

Exam ple 2. D esign oflightchain variabk region sequence ofhum anized m onocbnalantibody againstepiderm al
grow th facorreceptor

The folbw Ing isthe sequence ofthe m urine antiM 225 lightchain variable region, the underlined portionsare
theFR1, FR 2, FR 3 and FR 4 fiam ew otk sequences:

D ILLTQ SPV ILSV SPGERVSFSC RASQSIGTN H W YQ QRTN G SPRLLIK YA SESIS
G IPSRFSG SG SG TD FTLSINSVESED ADYYC Q QNNNW PTT FGAG TKLELK (SEQ ID NO :18).

The sequence ofthe lightchamn variable region ofthem urine anti-225 antbody w asalso analyzed, and the

hum an antibody gene sequence lbrary wascom pared according to its lightchain variable region FR1, FR 2, FR 3
and FR 4 sequences, and them urine antiM 225 lightchain variable region wasfound. FR1, FR2, FR 3 and FR4
sequencesare sin ilarto hum an gem line antbody variabk region corresponding sequences and then analyzed
by 1 silicon usingN et! H C Ilpan software or selfprogram m inhg sofiw are Hraffnity of'selected sin ibr sequences
tHLA-DR molecules The fram ew otk sequence w ith the bw estaffinity was selected t© finally establish the

hum anized sequencesofFR 1, FR2, FR 3 and FR 4 of'the lightchain variable region. Based on thisfram ew otk, the
spatial region ofthe variab le region ofthem urine 225 antbody wasanalyzed usinhg a com puterm olecularm odel
and the corresponding am ino acid residue 158 ofthem urine antibody required 1 supportthe CD R

confom ation wasanalyzed. Forthe deim m unization ofC D R 3w ith high affinity forH LA-DR m okcuke binding,
m olecubrdocking isapp lied o analyze the epidem al grow th facorreceptorm ouse M 225 antbody targetand
itssurrounding am ino acid residuesand hum anized heavy chain. The threedin ensional spatialcom bination of
the variab le regions by calculating electrostatic rees, 0 lution m ediation (salvation), van derW aalsgravity and
entropy values (Sircaretal SnugD ock : paratope structuraloptim ization during antbody—antigen docking

com pensates fhrerrors in antbody hom olgy m odels PLoS C om putBi012010 Jan 226), selectthe am ino acids
thatcan be optim ized in the CD R 3 sequence, optin ize the A sn atpositon 93 n the CD R3 o the am o acid

G Iu, and optin ize the Thratthe 97 position to the am ino acid Sertw reduce thebinding oftheH LA-D R

m olecuke. The affinity and in prove thebinding ofthe antibody CD R 3 region © the positively charged am ho
acid ad pcentto the epidem al grow th factorreceptorepitope. Thenew Iy designed lightchamn CDR3is:Q Q N
NEW PTSGEQ DNO:9andQ Q NNDW PTT SEQ ID NO :10). D ue to the bw affinity ofthe light
chainCDR1and CDR2©rHLA-DR m oleculebinding, the CD R1 ofthe originalm ouse antiM 225 (the
sequence ofwhich isSRASQ SIG TN IH,SEQ ID NO :11) and theCD R2 sequence (the sequence ofwhich is
YASESIS, SEQ ID NO) :12). Therefore, by integrating the optim ized fram ew otk sequencesand CD R sequences,
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thenovelantisurfice epidem algrow th factor receptorhum anized m onoclbnalantbody lightchain variabke

region sequencesare:

EIVLTQSPD FQ SVTPKEKVTITCRASQSIGTN HW YQ Q KPDQ SPKLLIKYA SESISG IPSRFSG SG SG TD FTL
TINSLEAEDAATYYCQQNNEW PTSFGQG TKLEIK (SEQ ID NO :13);

EIVLTQSPD FQ SVTPKEKVTITCRASQSIGTN HW YQ Q KPDQ SPKLLIKYA SESISG IPSRFSG SG SG TD FTL
TINSLEAEDAATYYCQQNNNW PTTFGAGTKLEIK (SEQ ID NO :14)

D IVLTQ SPATLSVTPGESVSFSCRASQ SIG TN IHW YQ Q KSH ESPRLLIKY A SESISG IPSRFSG SG SG TD FTLSI
NSVETEDFGM YYCQQNNNW PTTFGAG TKLETK SEQ I NO :15)

EIVLTQSPD FQ SVTPKEKVTITCRASQSIGTN HW YQ Q KPDQ SPKLLIKYA SESISG IPSRFSG SG SG TD FTL
TINSLEAEDAATYYCQQNNDW PTTFGQGTKLEIK (SEQ ID NO :16).

The sequence num bersofthe sub—segm entsin the above sequencesare asfo Iow s:

EIVLTQ SPD FQ SVTPKEKVTITC (SEQ ID NO :31)

D IVLTQSPATLSVTPGESVSFSC (SEQ D NO :32)

W YQQKPDQSPKLLIK SEQ ID NO :33)

W YQQKSHESPRLLIK (SEQ ID NO :34)

G IPSRFSG SG SGTD FTLT INSLEAEDAATYYC (SEQ 1D NO :35)

G IPSRFSG SG SGTD FTLSINSVETEDFGM YYC (SEQ ID N O :36)
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FGQGTKLEK (SEQ ID NO :37)

FGAGTKLEIK (SEQ ID NO :38)

QQNNNW PTT (SEQ ID NO :41).

Thehum anized antbodiesobtained according to the above exam p leshave the © Ibw ing com bihations:

Table1.H um anized antt£EG FR antlbody com bihation

[in age]

Exam ple 3 Preparation ofH um anized M onocbnalA ntbody A gamstEpidem alG row th FactorR eceptor

(1) A ccording o the antbody heavy chain variab le region sequence and the lightchain variab ke region sequence
determ ned nh Exam ples1 and 2, PCR prin eroligonucleotide fragm entsencoding heavy chain and lightchain
variable region sequencesw ere designed and synthesized, respectively, and introduced during synthesis The
enzym e cleavage site. PC R prin eroligonucleotide fragm entsare typically about54 basesin kngth and about18
basesoverhp in ad pcentoligonucleotide fragm ents The sam e am ountofeach PCR prin erfragm entwasm ixed
1o carry outan overlap extension PC R reaction.

PCR reaction system :dNTPs0.2 pM (finalconcentration);1 1 lofeach PCR prim erfiagm ent; 10 p buffer3
1 I;cned pfu (Invittogen) 1 u waterwasadded © 30 1 1

PCR reaction conditions:94° C 3min— 94° C30s—5° C30s—72° Clmin) X 30—72° C 10

m in

ThePCR productw as separated by 1% agarose gelekectrophoresis and the purified fragm entw asrecovered.
A flerEcoR 1digestion, the antbody heavy chain variable region sequence and the lightchain variable region
sequencew ere cbned into pCR-Bunt-TO PO (Invitrogen) vector. A fter transhm ation into E. coliTO P10
(Invitrogen), screening wasperform ed on LB/K anam ycin plates and 10 w hite plaquesw ere inoculated in LB
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Tiquid m edium containing K anam ycin, and Q Iquick PCR purification kitw asused. P lasn idsw ere extracted and
sequenced o determ the the heavy and lightchain variable region sequences

(2)C onstruction ofexpression vector

RN A wasisolted ffom nom alhum an B cells and the hum an IgG 1 heavy chain constantregion IgG 1 Fe

fiagm entand the lightchain constantregion x fragm entw ere obtained by RTPCR, and the desired cleavage
site was introduced atRT-PC R, and pre—constructed into pcD N A 3. In the expression vectorof.l (Invitrogen),
pcDNA3.1Fcand pcD N A 3.1-k expression vectorsw ere obtained, and positive clonesw ere identified by DH 5
bacterial tran sform ation, p han id extraction and sequencing.

The sequence ofthe hum an IgG 1 heavy chain constantregion IgG 1 Fe firagm entis:

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKD YFPEPVTVSW NSGALTSGVH TFPAVLQ SSGLYSLSSVVTV
PSSSLGTQTYICNVNHKPSNTKVD KRVEPKSCD KTH TCPPCPAPELLG G PSV FLFPPKPKD TLM ISRTPEV
TCVVVDVSHEDPEVKFNW YVDGVEVHNAKTKPREEQ YNSTYRVVSVITVLHQDW LNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQ VYTLPPSREEM TKNQ VSLTCLVKGFYPSD IAVEW ESNGQPENNYKTT
PPV LD SD G SFFLYSKLTVD KSRW QQGNVFSCSVM HEALHNH YTQ KSLSLSPGK (SEQ ID NO :42)

The sequence ofthe lightchain constantregion kappa fragm entis:

RTVAAPSVFIFPPSD EQ LKSG TASVVCLLNNFYPREAKVQW KVDNALQ SGN SQ ESVTEQ D SKD STYSLSS
TLTLSKAD YEKHKVYACEV THQGLSSPVTKSFNRGEC SEQ ID NO :43)

Theheavy chain variable region ofthe antbbody wasexcised from the positive cone ofpC R-Buntl=T 0 PO by
Ecod7IIN hel, and the cone was ligated into the pcD N A 3.1F ¢ expression vector, and the heavy chain variable
region w as ligated 1o the constantregion. The lightchain variable region ofthe antbody wasexcised ffom the
positive clone of pC RBluntl-TO PO by A scI/BsiW 1, and the clonewas ligated into thepcD N A 3.1-x
expression vectorto link the variable region ofthe lightchain 1 the constantregion R eference can be ound in
M orrison). SL.C bningexpression, and m odification ofantbody V regions C urrProtoc Im m uno1l2002M ay;
C hapter2:U nit2.12.). Positive clonesw ere again detem ined by D H 5 bacterial transform ation, plasn id
extraction and sequencing. The sequencing resultsw ere identical o the encoded sequencesofthe recorded

antbodies ie., expression vectorsforthe heavy and lightchainsofthe antbody, respectively.
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(3)Transfection of CH O cellsand expression of pecific antibodies

C elllinesand culture conditions:CH O S cells (purchased from Invitrogen) w ere cultured under conditonsof
IXCD-CHO (purchased from G IBCO ), 1 XHT (purchased fiom G IBCO ),8mM glitam ine (purchased fiom
G IBCO ), and cultured in 37 ° C,8% CO 2 incubator. The antbody heavy chain expression vectorobtained by
the step (2) and the lightchain expression vectorw ere co—transfected into CH O S cells and DM RIE-C
transfection kit (purchased flrom Invitrogen) wasused, and the instructionsw ere operated according © the kit
hstructions O n the thid day after tran sfection, cellsw ere cultured in the above culturem edium and sub feted ©
pressure screening by adding 500 u g/m 1ofG 418 (purchased from G IBCO ) and 12.5 1 g/m lofpurom ycin
(purchased flom Sigm a). A fierabout14 daysofpressurization, the selected positive polycbnalwasculiured in a
six-w ellp late, and the specific antbody expression am ountw asdetected by adirectELISA m ethod (coated w ith
EG FR—Fc flom the expressed 293T cells). The positive polyclonalw ith the highestexpression rate was selected.

A fler 7 daysofrge—scale culture, the culture supematan tw as collected by centrifligation, purified by affinity
chrom atography colum n (purchased fiom GE) ofprotein A, dialyzed t© PBS, and filtered through a0.22 um

m em brane. The purified antbodiesBA 03, BBO3, BC 03 and BD 03 were obtained separately forthe Hlow ing

exam ples

Exam ple4 Fbw cytom etty wasused to detectthe affinity ofantbodies o cellsurface epidem al grow th factor

receptor

The specific affinity of'the expressed antibody rthe epidem algrow th factorreceptorwasdetected by A 431
cells ATCC). A431 cellswere com bined w ith differentconcentrationsofproductantbodiesat4 © C forl
hout. The cellsw ere w ashed three tin esw ith PBS, and 100-01d diluted FIT C —labeled anti-hum an Fcy —specific
secondary antbody (purchased fiom The Jakson Laboratory) wasadded at4 © C foronehour. The com bined
fluorescen tsignalw asdetected by fow cytom etry afterw ashing three tim esw ith PBS Fig. 1). The EC 50 (half
effective concen tration) value w ascalculated using the Prism  sofiw are based on the average fluorescence
htensity, and the resultsare shown in Table 2. The resultsshow ed thatthe hum anized antbodiesBA 03 and

BD 03 ofthe presentinvention have higherbinding activity than Erbitux (purchased from Baitai

Biopham aceuticalC o., Ltd.), and BBO3 and BC 03 are sim ilkr to Etbitux. The binding activity ofall four
antbodieswasstronger than thatofN in otuzum ab (purchased flom M erck K gad ).

Table 2EC 50 valuesofantbody—EG FR bindihg activity

Exam ple 5 Antbody BlocksEG F Binding to C ellSurface Epiderm alG row th FactorR eceptor
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Thebbcking ability ofthe expressed antbody ©© bind EG F 1o the cell surface epidemm al grow th factor receptor
wasexam ined usingthe A 431 cell ATCC) C elFELISA m ethod (see Bioo Scientific M axD iscovery in C ell ELISA
kitinstructions). D ifferentconcentrationsofantibodiesw ere incubated w ith A 431 cellsfor1 hourat4 °© C, and
biotinylated recom binanthum an epidem algrow th factorEG F (purchased from R& D ) wasadded and washed
three tim esw ith PBS. Biotin—labeled recom binanthum an epidemm algrow th factorbinding to the cell surface
epidem algrow th factor receptorwasthen detected w ith H RP-labeled avidin Fig. 2). The IC 50 halfinhibitory
concentration) valuie wascalulted using Prisn softw are based on the m easured O D 450 value, and the results
are shown in Tabk 3. The resultsindicate thatthe hum anized antbodiesBA 03 and BD 03 ofthe present
inventon have sttongerblocking activity ofligand—cell surface epiderm algrow th factorreceptorbinding than
etbitux, and BBO3 and BC 03 are sim ilrt Erbitux. The blocking activity ofthe fourantbodiesw as sttonger than
thatofTaixinsheng.

Table 3 IC 50 valuesofantibodiesbbcking the binding activity of EG F 1 EG FR

Exam ple 6 A ntthody mhibits surface epidem al grow th factorreceptorphosphoryhtion ofA 431 cells

5X10< 5> cellsfwellA 431 cellsw ere seeded w ith 6-w ellp latesand culttured ovemightw ith com plete m edjum
DM EM + 10% FBS). The cellswere cultured in 2m 1D M EM o m ake the cells lack nutrients or 16-18 hours
Then, 1 m lofprewam ed freshm edium O M EM , without10% FBS) wasused for1-2 hours Five ug/m lofanti-
epiderm algrow th factor recepmrantbody wasadded t A 431 cells60m in befbre stin uktion w ith 50 ng/m 1
recom binantEG F (epidem al grow th factor; purchased firom R&D system ). W ash 3 tim esw ith pre—cooled

1 X PBS, add 250 u lofcell ysate (cell ysisbuffer; purchased from C ellSignalling), lyse, centrifiige, 14000 1pm , 4
° (C,15m hutes collectthe Iysate, quantify w ith BC A kitprotem. . Epidem al grow th factorreceptor
phosphoryltion wasdetem ined by w estern bbtusing antipEG FR (pY 1068) antibody (purchased firom
Abnova), and totalepidem al grow th factorreceptor contentwasdeterm ined by anti-totalepidem al grow th
factorreceptorantbody (purchased from A bnova).. The resultsindicate thatthe hum anized antbody BA 03 of
the presentinvention hasa sttonger nhibitory activity again stsurface epidem al grow th factorreceptor
phosphorylation ofA 431 cellsthan Etbitux. Both are stronger than TaiX insheng (Figure 3).

Exam ple 7 In vitro antbody—dependentceltm ediated cytotoxicity AD CC) assay

Theblbod obtained from nom alvolunteerswasinhaled into a heparinized syringe and m ixed w ith H BSS (Life
Technologies) in the sam e volum ew ithoutC a< 2+ > M g< 2+ > and placed on a lym phocyte gradient

separating agent (Life Technobgies). The layersw ere stratified and centrifiged at800 g ©Hr30 m inutes PBM C s
collected on the hterface were washed n H EPES buffered saline and resuspended in assaym edium containing
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1% heatinactivated FBS (H yC one Laboratories Logan, U T), 2nM L—glutam ine, 10m M H EPES, A nd 50

m g/m L gentam icin in RPM 11640 m edium (Life T echnolbgies). Ram oscells ATCC) (10< 4> cells/well) and
various concentrationsofantbodies (disposed in 50 m L ofassay buffer) placed in 50 m L ofassay bufferw ere
added o round-botiom 96-wellphtes Thism xture waspreincubated ©r30m nutesat3?7 ° C.50 uLof5X 10
< 5> effectorcellswere then dispensed into each welland mcubated Hr4 h at37 ° C.Experim entsw ere
perform ed usinga40:1 effectorcell PBM C ) targetcell Ram oscell) ratio. The plate wascentrifiged at250 g or
10m utes and then the supematantw ascollected. T he Jactic acid dehydrogenase activity in the supematantw as
detem ined usinga cytotoxicity testkit BoehringerM annhein , Indianapolis IN ) and them anufacturer's
hstructions and the percentage of oxicity was calculated from the average absorbance ofthe sam ple. Specific
lysisrate= (average experin ental release —average pontaneousrelease) / (averagem axim um relase —average
gpontaneousrelease). A sa result, asshown in Fig. 4, the hum anized antbodiesBA 03 and BD 03 ofthe present
invention have higherAD CC activity than cetuxim ab, and are higherthan Erbitux at0.1 ug/m land 1 ug/m 1 (p<
0.05, Studentsttest), BBO3 and BC 03 are sim ilar© Etbitux.

Exam ple 8 D endritic cellT cellactivation assay © determ ine antbody in m unogenicity in vitto

Blbod obtained fiom nom alvolunteers (n=12) wasinhakd into aheparinized syringe and m ixed w ith H BSS
(Life T echnologies) containingno Ca2<+> M g2<+> in the sam e volum e, placed in a Iym phocyte gradient
separating agent. (Life T echnolgies) layered and centrifiiged at800g fHr30 m inutes Peripheralblbod

m ononuckarcellscollected on the nterface w ere washed n H EPES buffered saline and resuspended in assay

m edium RPM 11640m edium (Life Technobgies). The resulting peripheralblbod m ononuclearcellsw ere
conthuously cultured Hr2 hoursinh 50m lofa1:100 dilution ofbeta—m ercaptoethanolscrum —freeAIM V

m edium (G ibco) © harvestm onocytes 800 units/m 1ofGM -C SF Endogen) and 500 units/m lof1.—4
(Endogen) w ere added ; incubation wascontinued for5 days Then, 0.2 unitsm lofTNF ¢ (Endogen) and IL—-
1« (Endogen) ata final concentration of50 units/m 1w ere furtheradded for2 days O n day 7, 50m g/m lof

M itom yein C wasadded for1 hourto stop the continued differentiation ofdendritic cells and then the
differen tiated m ature dendritic cellsw ere collected by centrifigation at600G . Inoculate around botiom 96-well
culture plateat2 x 10< 4 > cellswell 100 u)). N egative selection ofCD 4 < + > C ellectK it Biotex) wasused o
colecthuman CD4< + > T cellsihAM V m edium containing 2% hum an serum . In a 96w ellculture p late
containing 100 1 lofdendritic cells (1 X 10< 4> cellym D, 10 1 lofa5mM testantibody (controlgroup
added with DM SO ) wasadded, and then 100 p 1ofCD 4< + > wasadded to eachwell T cells (1 X 10< 5>
cells/m D). Thenum berofactivated T cellproliferation w asdeterm ined using the alam arb lue reagent (orthe
assay m ethod, refer to Invitrogen’salam ara Blue A ssay kitkit instructions). The resultswere converted to T cell
activation index (calculated asT cellactivation index= T cellpro liferation num berofantbody group /T cell
proliftration num berofD M SO group, reference can bem ade to SticklerM M etal A hum an dendritic cell
based m ethod to identify CD 4+ T —cellepitopes n potental protein allrgens

Environ H ealth Perspect 2003 February; 111 (2) :251-254.). A sa result, asshown in FIG . 5, the fourhum an ized
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antbodiesofthe presentinvention have bwerin m unogenicity than thehum an and m ouse chin eric antbodies
erbitux, and BA 03 and BBO3 are significantly ow erthan those ofipituto (p<0.05). , Studentsttest.

Exam ple 9 In vitro antitum oractivity ofBA 03 against lung cancer, colon cancer, pancreatic cancerand breast

cancertum orcells

The in vitro anti-tum oractivity of BA 03 on lung cancer, colon cancer, pancreatic cancerand breastcancertum or
cellswas nvestigated orAD CC activity and grow th inhibition i vitro. The AD CC activity m easurem ent

m ethod wasthe ssm easin Exam ple 7. In vitro grow th inhibition wasdeterm ined as o Tow s: 3002000 cellsfw ell
ofdifferenttum orcellsw ere seeded in 96-w ellp lates (the celldensity wasdetemn ined according to the
characteristicsofd ifferenttum orcells), and BA 03 and IgG 1 were added to the com pletem edium ata final
concentration of10 1 g/m 1 A fler5-10 daysofculture ofthe controlantbody (purchased fiom R& D system ),
cell viability wasm easured by adding A Jam ablue (the assay m ethod isdescribed in the Invitrogen alm araB lue

A ssay kitkit). R elative cell pecific activity % AD CC) and cellgrow th inhibition rate w ere calculated in

com parioon with IgG 1. Each tum orcellline grow th inhibition testw as repeated at leasttw ice (three rep licate
wells). A fleradding the antbody o the tum orcells PE fluorescent-labeled secondary antibody (PE-labled anti-
hum an IgG 1, Southem biotechnolbgy) wasadded, and the expression levelofEG FR wasdeterm ined by FACS.
Asaresult, asshown in Table 4, the hum anized antbody BA 03 ofthe presentinvention significantly nhibited the

grow th of'various lung cancer, coon cancer, pancreatic cancerand breastcancertum orcells Table 4).

Table4:In vitto activity of BA 03 on differen ttum orcells

[in age]

[in age]

Inhibiton rate: +/5-10% , + 10-20% , ++20-40%

Exam ple 10 A nim alPham acodynam icsExperin ent

Bab/cnudem icew ere in gcted subcutaneously on day O w ith hum an skin basalcell carcinom aA 431 cells G x 10
< 6> cells/0.1 m lperm ouse). T he size ofthe tum orwasm easured w ith a caliper, and the size of'the tum orw as
calculated using the fom ula (Jength x width < 2> )/2. W hen the tum orsize averaged 100mm < 3> 61-158m m
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< 3> ), tum orbearingm ice were random ly assigned to 3 groupsaccording to tum or size. Each M onday and
Thursday in each w eek wasadm inistered at5 m g/kg in the peritoneal cavity fora totalof5 doses Saline (asa
negative contro]). The volum e ofthe tum orisshown in Fig. 6. In the saline controlgroup, the tum orrapidly
hcreased © >1500mm < 3> 1 threeweeks The grow th and controlofthem ouse tum orafterthe hum anized
antbody BA 03 and the etbitux treatm entofthe presentinvention were com pared. The group was significan tly
inhbited (p < 0.001, Studentsttest), butthe hum anized BA 03 antibody had betterantitum oractivity than
Etbitux (p < 0.05, Student sttest).

A lthough specific em bodim entsofthe invention have been described I detail those dkilled in the artw ill
understand. V aribusm odificationsand alerationsofthe detailsare possbk in lightofthe teachingsofthe
nventon. The fullscope ofthe nvention isgiven by the appended chin sand any equivalentsthereof

<im gclass"EM Ref” id="215299146-d 0001” />

<im gclass"EM Ref” id="215299146-d 0002" />

<im gclass"EM Ref” id="215299146-id 0003" />

<im gclass"EM Ref” id="215299146-id 0004” />

<im gclass"EM Ref” id="215299146-id 0005" />

<im gclass"EM Ref” id="215299146-id f0006" />

<im gclass"EM Ref” id="215299146-d 0007" />

<im gclass"EM Ref” id="215299146-id f0008" />

<im gclass"EM Ref” id="215299146-id 0009” />
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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(pr-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
cytomelry analysis supported the enhanced cellular uptake of the micelles. © 2001 Elsevier Science BV. All rights
reserved.

Kevwords: Doxorubicin; Biodegradable; Micelles; PLGA; Endocytosis

1. Introduction ideal drug delivery carriers for escaping from renal

exclusion and the reticulo-endothelial system, but

Amphiphatic block copolymers self-assemble into
polymeric micelles in aqueous solution, and poten-
tially can be used as parenteral drug delivery systems
[1-5]. 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-meail address: tgpark@mail.kaist.ackr (T.G. Park).

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 BV. All rights reserved.
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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(1-lactic
acid) (PLA), poly(pL-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 i-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 pi-lactide
and glycolide, molar ratic of 350/50, 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
mnvestigated. 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. Mazerials

pi-lactide and glycolide, purchased from Purac
(Gorinchem, The Netherlands), were re-crystallized
from ethyl acetate before use. Monomethoxy poly-
(ethyleneglycol) (mPEG), M, 2000, stannous oc-
toate, doxorubicin, p-nitrophenyl chloroformate, and
3-(4, 5-dimethylthiaol - 2 - y1}-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). Al other chemicals were of analytical
grade.

2.2, Preparation of doxorubicin conjugated
PLGA-PEG block copolymer

pr-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 pi-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 chioride (30 ml), dropwise
p-nitrophenyl chloroformate (80 mg) and pyridine
(63 mg) were added; (PLGA—PEG-p-nitrophenyl
chloroformate—pyridine, stoichiometric molar ratio:
1/2/4y 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/Por 7, MWCGO 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 containing
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 ratic 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 described above.

2.5. Determination of critical micelle concentration
(CMC) of DOX—PLGA-PEG

The CMCs of the doxorubicin conjugated di-block
copolvmer and unconjugated di-block copolymer

were determined using pyrene as an extrinsic probe
[13]. Briefly, pyrene (4 ng) 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 pM and the
final concentration of DOX-PLGA-PEG was varied
from 10 to 1000 puM. Emission spectra were ob-
tained at 377, 383 and 392 am, 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-
rubicin 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 buifer (20 ml)
were sealed in a dialysis bag (M, cutoff: 10 000,
Spectra/por), 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. Derermination of DOX—PLGA micelles
transported into HepG2 cells

Hep(G2 cells were used as a model cancer cell line
for the examination of endocytosis. HepG2 cells,
5%10° 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 pM. 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, O0<<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 FACS 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. Cyrotoxicity assay

Cytotoxicities of doxorubicin-loaded micelles
were determined against the human hepatoblastoma
cell line (Hep(2). 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 5x10° cells/ml. Growth medium
DMEM was used and a humidified atmosphere (5%
CO,) 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
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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
pL-lactide and glycolide in the presence of mPEG
(M, 2000) [10]. The M_ of the copolymer and the
molar ratio of pr-lactide to glycolide were deter-
mined by '"H'NMR to be 9600 and 50:50, respective-
ly. The M, M, 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 7, 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 chio-
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 pg/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) (wiw, %) twiw, %) (%)
Physically entrapped 58.21+6.21 2.20 0.51+0.07 23.18+3.18
(PLGA-PEG)
Conjugated 61.48+7.17 220 2.18+0.04 99.09+1.81

{DOX-PLGA-PEG)
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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.

19C

® free DOX
G  DOX-PLGA-PEG MC

viability %

(]
OIS B

o T T T
1 10 108 1000 10000

log eoncentration of doxorubicin {ng/ml}

Fig. 4. In vitro cytotoxicities of doxorubicin polymeric micelles
and free doxorubicin against HepGZ 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 cytometry,
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].

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 cvtosol as well as intense fluores-
cence at the nucleus (Fig. 5).

Flow cytometry also confirmed the enhanced
uptake of DOX—PLGA—-PEG micelles. As shown in
Fig. 6, HepG2 cells incubated with DOX-PLGA-

o~

-

.
. *

—, 800 200

FSC

Fig. 6. Dot plots of flow cytometry analysis, {(A) free doxorubicin and (B) DOX—PLGA-PEG micelles. Cell count was 5X10°.
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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({(.){1l-}VIWSGGNTDYNTPFTS(.){1-}ALDYYDYEFAY/SQSP
L2 2 SEA ABB=ON RASQSIGTINIH(.){1-}YASESIS({(.){1-}QONNEWPTSF/SQSP
L3 2854 SEA ABB=ON ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVH

TFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYN/SQSP

D L1 LC TOT

D L2 LC TOT

FILE 'CAPLUS' ENTERED AT 15:00:34 ON 16 MAR 2019

L4 3 SEA ABB=ON Ll
L5 3 SEA ABB=ON L2
L6 3 SEA ABB=ON L4 AND L5

D IBIB HITSEQ HITRN TOT

FILE 'DGENE' ENTERED AT 15:04:09 ON 16 MAR 2019
RUN GETSEQ
L7 17 SEA NYDVH(.) {1-}VIWSGGNTDYNTPFTS(.) {1-}ALDYYDYEFAY/SQSP
RUN GETSEQ
L8 10 SEA RASQSIGTNIH(.) {1-}YASESIS(.){1-}QQONNEWPTSF/SQSP
D L7 TI PN SEQ TOT
D L8 TI PN SEQ TOT

FILE 'USGENE' ENTERED AT 15:11:21 ON 16 MAR 2019
RUN GETSEQ
L9 1 SEA NYDVH(.) {1-}VIWSGGNTDYNTPFTS(.){1-}ALDYYDYEFAY/SQSP
RUN GETSEQ
L10 1 SEA RASQSIGINIH(.){1-}YASESIS({(.){1-}QONNEWPTSF/SQSP
D LS9 TI PN SEQN
D L10 TI PN SEQN

FILE 'MEDLINE, BIOSIS, CAPLUS, EMBASE, SCISEARCH' ENTERED AT 15:14:59 ON
16 MAR 2019
L11 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 MABBAO3 OR MOABBAO3 OR BA-3 OR
MOABBA-3 OR MABBA-3 OR BAO3IGG

FILE 'MEDLINE, BIOSIS, CAPLUS, EMBASE, SCISEARCH' ENTERED AT 15:22:23 ON
16 MAR 2019

L13 2978 SEA ABB=ON BA(03 OR (BA-03) OR MABBAO3 OR MOABBAO3 OR BA-3 OR
MOABBA-3 OR MABBA-3 OR BAO3IGG

L14 5 SEA ABB=ON Ll1 AND L13

L15 4 DUP REM L14 (1 DUPLICATE REMOVED)
D IBIB ABS TOT

Lle 529143 SEA ABB=ON EGFR OR EGFR1 OR EGFRZ OR HER1 OR HERZ OR (EGF (W) (R
1 OR R2)) OR (HER(W) (1 OR 2)) OR ERBB1 OR ERBBZ 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

L1° 46661 SEA ABB=ON L18(5A) (ANTIBOD? OR IMMUNOGLOBULIN# OR HYBRIDOMA#

OR MONOCLONAL)
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L20

L21

L22

L23
L24
L25

L26

L27
L28
L29
L30
L31

0

SEA ABB=ON L13 AND L19

FILE 'PCTFULL' ENTERED AT 15:30:16 ON 16 MAR 2019

956

37427

14064

39497
11983

WWwkE P

SEA ABB=ON BAO3 OR (BA-03) OR MABBAO3 OR MOABBA(0O3 OR BA-3 OR
MOABBA-3 OR MABBA-3 OR BAO3IGG

SEA ABB=ON EGFR OR EGFR1 OR EGFR2 OR HER1l OR HER2 OR (EGF (W) (R
1 OR R2)) OR (HER(W) (1 OR 2)) OR ERBB1 OR ERBB2 OR (ERBB(W) (1
OR 2))

SEA ABB=ON FEPIDERMAL (W) GROWTH (W) FACTOR (W) RECEPTOR#

SEA ABB=ON L22 OR L23

SEA ABB=ON L24 (5A) (ANTIBOD? OR IMMUNOGLOBULIN# OR HYBRIDOMA#
OR MONOCLONAL)

SEA ABB=ON L25(S)L21

D KWIC 4

KWIC
KWIC
KWIC
IBIB 1

126 PN TI 2-4

SEA ABB=ON W02016161286/PN
SEA ABB=ON W02016161279/PN
SEA ABB=ON W02016161269/PN
SEA ABB=ON (L27 OR L28 OR L29)
SEA ABB=ON L21 AND L30

D KWIC 3

D KWIC 2

D KWIC 1

O O oug
=N W

g
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Challenges and Key Considerations of the Enhanced
Permeability and Retention Effect for Nanomedicine Drug
Delivery in Oncology

Uma Prabhakar’, Hiroshi Maeda®, Rakesh K. Jain®, Eva M. Sevick-Muraca®, William Zamboni®,
Omid C. Farokhzad®, Simon T. Barry’r, Alberto Gabizon®, Piotr Grodzinski’, and David ©. Blakey"

Enhanced permeability of the tummor vasculature allows macrornolecules to enter the tumor interstitial
space, whereas the suppressed lymphatic filtration allows them fo stay there. This phenomenon, enhanced
permeability and retention (EPR}, has been the basis of nanotechnology platforms to deliver drugs to tumors.
However, progress in developing effective drugs using this approach has been hampered by heterogeneity of
EPR effect in different fumors and lmited experimental data from patients on effectiveness of this
mechanism as related to enhanced drug accuroudation. This report sumimarizes the workshop discussions
on key issues of the EPR effect and miajor gaps that need to be addressed to effectively advance nanoparticle-

based drug delivery. Cancer fes: 73{(8) 2412-7. ©2013 AACR.

view. This is exernpiified by the recent U.5. Food and Drug
Administration (FDA} withdrawal of bevacizumah {Avastin}
for patients with metastatic breast cancer where impressive

bevacizumab showed no

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 developrent and commer-
cialization. In oncology, unique structural features of many
solid tumors, including hypervasculature, defective vascular

fumor responses were seen but |
iraprovement in overall survival. Thus, limifations and chal-
lenges both in understanding fumor structural features and
correlating thern with the technology must be addressed and
additional critical data need to be generated before nanotech-
nology-based drug delivery approaches can be fully 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
effect with drugs

architecture, and impaired fymphatic drainage leading to the
well-characterized enhanced permeability and retention (EPE;
rvef. 1) effect, ave key factors in advancing this platform tech-
nology. However, the EPR effect has been measured rostly, if
not exclusively, in imiplanted tumors with limited data on EPR
in metastatic lesions. Dextran-coated iron oxide nanoparticles
{25-50 nra} have been used clinically for several years (2} to
measure permeability and retention noninvasively by MRI (3}

its use to achieve the maximum therapeutic
using nanoparticle carriers.

This workshop was organized by the Alliance for Nanotech-
nology in Cancer and its recently formed public-private part-
nership consortivam, TONIC {Translation of Nanotechnology in
Cancer}), in response to several questions raised by industry
members of TONIC. The main purpese of this meeting was fo
gain better understanding of the EPR characteristics impacting

Farthermore, tumor response alone is no longer considered a
goad endpoint, at least from the health authority point of

Authors' Affiliations: *Alliance for Narotechnology in Cancer, National
Cancer Institute, Bethesda, Maryland; Institute for DDS Research, Sojo
University, Kumamoto, Japan; *Harvard Medical School and Massashu-
setts Gereral Hospital; “Harvard Medical School and Brigham and
Womens Hospital, Boston, Massachusets; SBrown Foundation institute
of Mol ar Medicir.e, The University of Texas Health Science Center,
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Comprehensive Caf\-’;ef Center, Univers hy of North Carolina, Chapel Hill,
North Carolina: “AstraZeneca, Alderley Park, Macclesfield, United King-
dom; and 85haare Zedek Madical Carter and Hebrew University-School of
Medicine, Jerusalem, israet

the use of nanoparticles in the clinic. Experirnental evidence of
FPR in anirual models and humans, clinical relevance of EPR,
zaps in knowledge, and ways to address these gaps were all
discussed.

The workshop composed of 8 talks covering topics ranging
Note: Alist of speakars is avaiiable as suppiementary data for this article at from methods to investigate EPR in preclinical and clinical
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studies including diagnostic imaging, to the ramifications of
EPR for enhanced drug uptake by different tumors and the
predictability of preclinical and clinical outcomes. The session
opened with an overview of the nanotechnelogy programs in
cancer, funded by the Alliance for Nanotechnology in Cancer
(NCI), and was followed by an introduction to TONIC, a
corporate partnership model of the public, private, and

Cancer Res; 73(8) April 15, 2013
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EPR Effect and Nanomedicine Drug Delivery in Oncology

academic sectors, to accelerate the translation and develop-
ment of nanotechnology solutions for the early detection,
diagnosis, and treatment of cancer. This was followed by
scientific presentations relating to the key questions identified
at previous TONIC meetings. The discussions at the workshop
focused on two key themes, namely, heterogeneity of EPR in
tumors and factors that influence EPR effect.

EPR exists in fumors 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 different tumor fypes have different pore
dimensions in the vasculature and that the maximurm pore
size changes with the location for a given type of tumor {.e.,
primary vs. metastases). In addition, there may be differences
in vessel structure within a single tumor type. Thus, to under-
stand whether a tumor is likely to respond fo a nanoparticle-
based drug that relies on EPR for delivery, an image-gnided
patient selection or diagnostic approach can potentially prove
useful to profile and select tumor types and patients with
turaors conducive o such delivery. Hiroshi Maeda (Sojo Uni-
versity, Kumamoto, Japan), who first proposed the EPR effect
over 25 vears ago (1), suggested a number of ways one can
augment the FPR effect. These included increasing the blood
pressure during infusion of a nanomedicine or macromolec-
ular drug using angiotensin-fl (e.g., blood pressure increase
from 100 — 150 mmbg). Other methods involve vascular
mediators such as nitroglycerin, ACE inhibitor, or PGEL ago-
nist {beraprost) and these have been shown to be effective in in
vivo tumor models resulting in better tumor delivery (Z- to 3-
fold increase), linked to improved therapeutic effect (4).

“ oS
&AL

The following factors influence the EPR effect in tumors: (i)
the nature of both the vascular bed and surrounding stroma,
the presence or absence of functional Iymphatics and inter-
stitial hydranlic conductivity hupacting interstitial pressure
along with mechanical stresses generated by cancer and
stromal cells impacting the extracelldar matrix (i) tomor
size, type, and location (including primary tumor versus met-
astatic lesions); (iii} extent of macrophage turnor infiltration
and the activity of the mononuclear phagocytic system
{MPS), which can vary between and within tumor types plos
patient characteristics {e.g., age, gender, tumor type, body
composition, treatment). These factors lead to accumulation
of nanoparticles 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 bleod pressure
{hypertension increases turnor blood flow). In addition, sev-
eral vascular factors {Table 1; 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 safe and inexpensive to combine with a
nanoparticle drug (4},

A fondamental limitation in evalnating EPR and the factors
that affect EPR is poor understanding of which preclinical

tumor models recapitulate patients with solid twmors. The
factors affecting delivery of nanoparticles to tomors in pre-
clinical models, such as tumor growth environment, vascula-
ture, functional MPS, ete,, appear to vary based on the cancer
model [e.g. syngeneic flank xenograft, orthotopic xenograft,
genetically engineered mouse model (GEMM)]. Thus, futare
studies will need to systemically evaluate these factors in
preclinical models and in patients with various solid tumors
and determine whether the roodels represent all aspects of the
EPR effect.

The observed heterogeneity in EPR may be a contributing
factor to the limited impact of nanoparticle-based drugs with
reductions in toxicity and gains in overall survival as compared
with small-molecule anti-cancer agents. Table 2 surumarizes
objective data on the survival benefits from nanotherapeutics
approved to date. Further understanding and predictability of
EPR function in pritoary tumor and its metastatic sites through
the use of imaging studies may aid the development of future,
effective nanodrugs. Corrvelation of EPR activity to clinical
responses would likely provide dirvect clinical data to deter-
rine whether tumors with high EPR fumor activity will be
more amenable fo effective freatment using nanoparticle-
based therapies {5). 1t was noted that the diversity of nano-
particle characteristics and APT used is expected fo inopact the
applicability of such correlations across different nanoparticle
platforms and products.

The optimal patient selection or diagnostic aid to measure
the EPR activity within a patient needs to be further defined.
Ideally, this would involve a single imaging agent that is
generalizable to all nanoparticles. Given the heterogeneity of
nanoparticle-based systems-—size, shape, charge characteris-
tics, etc.—a specific diagnostic agent might, however, be
required to predict likely response to a particular nanoparticle
relying on EPR delivery. The use of contrast agents and MRi o
measure the enhanced permeability {(EP} component of the
EPR effect mmight be one generic method. Others might include
a defined nanoparticle of a fixed size {(~100 ) labeled with an
appropriate imaging agent—for example, Cu® for positron
emission tomograply (PET) or fluorescent marker for near-
infrared fluorescence (NIRF}. There is precedence for arange of
Iabeled liposomes and iron oxide-loaded nanoparticles for
imaging, but there are very few tuman clinical studies on
nanoparticle imaging that can effectively address the preva-
fence of EPR. In one such study, the biodistribution and
pharmacokinetics of Wil fabeled PEGylated liposomes was
evaluated in patients with locally advanced cancers. Positive
tumor images were obtained in 15 of 17 studies, although levels
of turnor liposorne uptake varied between and within finnor
types (6).

Eva Sevick-Muraca (The University of Texas Health Science
Center, Houston, Texas) discossed the use of NIRF to image
fymphatic flow and with fluorescent agents to detect cancers.
This technique is light based and the floorescent dye has no
half-life and can be repeatedly excited, making it more appro-
priate for imaging of nanoparticle accumulation over longer
timeframes than radioactive imaging agents with short half-
lives (7). While NIRF is considered o be a corabination product
by the FDA and has a maximum tissue penetration of 3to 5¢cm,
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Responsible enzymes

Posgible application o therapeutic modality

TGF-B inhibitor
TNF-a

Anticancer agents
Heat Vascular dilation

Mediators and mechanisms and mechanism

Bradykinin Kalltkrein/protease ACE inhibitors {e.g., enalapril); blocking of kinin
degradation elevates local kinin level - more EPR.

NG INOS NO-releasing agents (e.9., nitroglycerin, ISDN, etc}
via denitrase and nitrite reductase to generate NO.

VPFNVEGF Involved in NG generation

Prostagianding COX-1 Beraprost scdium: PGl, agonist works via vascuiar
dilatation and extravasation (5).

Collagenase (MMP) Activated from proMMPs by

peroxynitrite, or proteases

Peraxynitrite NG + O

Carbon monoxide (CO} Herne oxygenase (HO)-1 PEG-hemine via induction of HO-1 in tumor —
CO generation {15).

Induced hypertension Using angiotensin i Slow Lv. infusion — systemic hypertension, vascuiar
extravasation selectivaly in tumor tissue,

Inflammatory cells and HGo MNeutrophil/NADPH oxidase, stc.

inducing multiple inflammatory cytokines; NOS,
0K, etc.: NQ, PGs, selc.

inducing multipie inflammatory cytokines; NOS,
COX, etc.: NO, PGs, stc.

Gold nancparticle or ferrite nanoparticle using
alactromagnetic, or laser, or microwave.

such devices are not yet available in hospitals and roay not have
the right sensitivify at this fime to detect the marker agent. The
ability to image lymphatic function in the tinor vicinity could
also provide a means to assess inferstitial pressure imbalances.
Ffforts are underway to include dual-labeling PET for presux-
gical imaging and then NIR guidance during surgery (8). It 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 discussed

and included drugs that impacted the vasculsture {4)-for
example, VEGF-based antagonists leading {o vessel normali-
zation, agents causing hypertension and increasing tumor
biood How, and agents that modulate the tumor matrix. Agents
that generate nitric oxide |nitroglycerine or ISDN (isosorbide
dinitrate)] were also shown to be effective in humans {4, 5.
ACE inhibitor {e.g. enarapril}, which potentiates the action of
bradykinin, is also effective {4). Further work is required to
validate the benefits of such agents in the context of exploiting
the entiancement of EPR effect in the clinical setting (4, 5). It
was suggested that both optimization of the nanoparticle and
optimization of the tumor microenvironment were reqguired
for optimal delivery. Rakesh K. Jain (Harvard Medical School,
Boston, Massachusetts); hypothesized that normalizing the
vasculature, extracellular matrix, and lymphatics will lead to
better delivery of drugs (9). However, normalized vasculature
means that the average poreis smaller and this may require the
use of smaller nanoparticles {~20 nm particle size}. Overall, the

biologic impact of the abovementioned vascular effectors on
delivery of nanoparticles of varying composition, shape, and
flexibility needs significant further work.

Theroleofthe lymyphatics in tumor biology and nanoparticle
delivery was discussed. This highlighted the need to consider
changes in physiologic status, both in the acute and in long-
term functionality of lyraphatics in patients with cancer influ-
enced by inflammation, tumor burden, or treatment. Thisisan
area of active research and imaging techniques are being
developed that will allow this to be explored in maore detail.

In terms of animal furmor models to evaluate the EPR effect,
subentaneous flank tumor xenografts were thought to offer
{imited value. The vasculature of such models often resembles
the vasculature found in very high EPR tumors, for example,
renal tumors irrespective of fumor type, and thus probably
gives a false impression about the benefit of nanoparticle-based
drugs relving on the EPR eifect in most tumor seftings. The
workshop participants feit that better options are provided by
metastatic, orthotopic, and GEMM-based models, although
these need further characterization and validation. Primary
turnor explants 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 turnor
maodels to investigate drugs relying on the EPReffect for activity
and to understand how they reflect the heterogeneity seen in
clinical disease. The sife of the turmor was also considered to be
important, and a more systernatic assessment of vasculature
architecture versus site of tumor was recommended.
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7

K052
"

Generic drug

Trade name(s}

indication

Benefit

PEGylated liposomatl
doxarubicin

Liposornal daunorubicin DaunoXome

Poly (styren-co-maleic acid)~
conjugatad naccarzinostatin

Allurin-bound paciitaxal Abraxane

Doxil and Caelyx  HIV-related Kaposi's
SArComa

Metastatic ovarian cancer Statistically significant overall survival

Metastatic breast cancer

HIV-related Kaposi's
sarcoma

Liver cancer, renal cancer  Approved in 1983 in Japan. Far more effective

Metastatic breast cancer

No statistically significant change in
overall survival (23 wks) vs. doxorubicin,
bleomycin, and vincristine treatment
(22.3 wks) for HiV-related Kaposi's sarcoma

iprovernant (108 wks, P = 0.008} va.
topotecan treatment (71.1 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 first-line therapy
No statistically significant overall survival
change (52.7 wks) vs. doxorubicin, bleoniyein,
vincristine treatment (48.9 wks)

when the EPR is enhanced by increasing the
biood pressure in difficuli-to-treat tumors,
including metastatic liver cancer, cancers
of pancreas, gaft bladder, stc.

Liver cancer: S-year survival (967

Metastasis 1s8eg.” > 2 s5eg.
Child A >80% ~ >50%
Child B 40% 30%

Five-year survivat {96) based on the liver
function {cirrhosis) by child classification
and intrahepatic+ metastasis within one
segment or more

Statistically significant overall survival change
(56.4 wks, P = (0.024)} vs. polyethoxylated
castor oil-based paciitaxel treatment 46.7 wks)
for patients receiving second-ling treairment

** SMANCS data in the table were provided by H. Maeda.

NOTE: The polymeric plaiform methoxy PEG-polyip,i-tactide) taxol with the trade name Genexol-PM (Sanayang Co.) has been
approved in Korea for the treatrment of metastatic breast cancer. Adapted from the work of Jain and Stylianopouios (18).

Omid Farokhzad {(Harvard Medical School) discussed the
advantages of including a targeting agent on the nanopar-
ticle to enhance the retention component and/or enable
delivery of drug directly into the tumor cell via internaliza-
tion of the nanoparticle. The majority of the currently
available clinical data on nanoparticle oncology drugs relate
fo passively targeted liposomal drugs. Recently, several
actively targeted nanoparticle products have also entered
clinical development, including liposomes and polymeric
particles containing payloads ranging from conventional cyto-
toxic drugs to genes expressing tumor suppressors (10}, These
particles are targeted to various tumor markers including
the fransierrin recepfor HER-2 and prostate-specific mem-
brane antigen (PSMA) using either protein or small-molecule
ligands. Recent data were presented for BIND-014 (11}, a

docetaxel-encapsulated polymeric nanoparticle targeted to
PSMA, which is expressed on the surface of prostate cancer
cells and nonprostate solid tumor neovasculature. In preclin-
ical studies, BIND-014 increased the concentration of docetaxel
in PSMA-expressing solid tumor xenogralts by 5- fo 10-fold. Ina
phase I clinical trial in patients with advanced solid turmnors,
BIND-014 displayed signals of antitumor efficacy in patients
with advanced and metastatic cancer at low doses and in
turors where conventional docetaxel has minimal activity.
With progress in polymeric nanoparticle 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 i will only
be amatter of time before these advances will ultimately impact
the freatment of cancer.
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William Zaraboni {University of North Carolina, Chapel Hill,
North Carolina) characterized the pharmacologic properties of
nanoparticles in vivo as part of preclinical and clinical studies.
He stressed the importance of the MPS, tssue distribution, and
potential tumor delivery on the clearance of nanoparticles.
There is a bidirectional interaction between monocytes and
liposomal agents and potentially other nanoparticle agents (12,
13}. Monocytes internalize liposomes, which then releases the
drug from the liposome and leads to toxic effects to the
monocytes. The tissue distribution and twmor delivery of
nanoparticles may involve MPS-mediated and non-MPS-
mediated mechanisms where uptake of nanoparticles by cix-
culating MPS cells compared with tumoral macrophages may
result in different tumor drug exposure and responses. Dir.
Zamboni has developed an ex vive flow cytometry-based, high-
throughput screening platforma (HTSP) system called Pheno-
GLO-HTSP to measure the clearance of nanoparticles by the
MPS and bidirectional interaction between the MPS and
nanoparticles, conjugates, and antibody-drug conjugates.
Importantly, this method also predicts nanoparticle pharma-
cokinetics and pharmacodynamics in humans where the MPS
system seems to drive the clearance, efficacy, and toxicity of
nanoparticie agents. PhenoGLO-IT can measure MPS function
in a blood sample from patients as a method to individualize

1

the dose of nanoparticle agents and/or as a biomarker
for predicting pharmacokinetics and pharmacodynamics
{respounse and toxicity) of nanoparticles.

The workshop participants felt that as our understanding of
nanoparticle delivery to tumors increases, the ererging nano-
formulations should be considered both as a general formu-
lation strategy in drug development and as a selected strategy
to iraprove delivery profiles of existing or failed drugs

=),
Denane
Sroagpacts

During discussions at the conclusion of the symposium,
participants recommended the formation of a working
group to establish transiational and clinical procedures for
integrated clinical trials involving nanotherapeutic con-
structs and accompanying imaging approaches. Such frans-
lational stodies and clinical {rials would enable further
understanding and predictability of EPR function in a tumor

1. Matsurmura Y, Maeda H. A new concept for macromolecular thera-
peutics in cancer chemotherapy - Mechanism of tumoritrogic acou-
mulation of proteins and the antitumor agent smancs. Cancer Res
1888;46:6387 -—9’2

2. Harisinghani MG, Baren 1, Hahn PF, Desermno WM, Tabatabasi S,
van de Kaa GH t ! Num!]vasl\le detection of clinically occult
lymph-node met, s in prosiate cancer. N Engl J Med 2003;
18:2481-8.

3. Gagiia Ji., Guimaraes AR, Harisinghani M, Turvey SE, Jackson R,
Benoist G, et al. Noninvasive imaging of pancrestic islet inflam-
mation in type 1A disbetes patients. J Clin lnvest 2011;121:
442-5,

4,  MaedaH, NakamuraH, Fang J. The EPR effect for macromolecular drug
delivery to solid tumors: improved tumor uptake, g
and improved tumor imaging BReview of the vascular permeability of
tumors and the EPR effect. Adv Drug Deliver Rev 2013;85:.71-9

and its primary or metastatic sifes and may be critical for the
development of future effective nanodrugs and predictive of
antitimor response (14). An additional recommendation
frora this workshop was to generate a position paper
highlighting key translational stndies that should be con-
docted and parameters that should be monitored in nano-
particle drug delivery clinical trials to enable festing of
various hypotheses for effective nanoparticle delivery
{turnor perfusion, vascular permeability, interstitial pene-
fration, retention, lymphbatic function, MPS activity, blood
pressure, fluid and solid stresses, others). In coming months,
symposipun  parficipants will actively pursue these key
recornmnendations and develop the necessary tools reguired
to advance the scientific transiation of the nanotechuology
platform in the oncelogy therapeutic area.
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