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contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
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INVENTOR INFORMATION 

Inventor One Given Name:: Atul 

Family Name:: Bedi 

Name Suffix:: 

Postal Address Line One:: 

State or Province:: 

Country:: 

Postal or Zip Code:: 

City of Residence:: 

State or Prov. of Residence:: 

Country of Residence:: 

Citizenship Country:: 

Inventor Two Given Name:: 

Family Name:: 

Name Suffix:: 
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State or Province:: 

Country:: 

Postal or Zip Code:: 
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State or Prov. of Residence:: 

Country of Residence:: 

Citizenship Country:: 

2211 Dalewood Road 

Maryland 

USA 

21093 

Timonium 

Maryland 

USA 

USA 

Rajani 

Ravi 
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21204 

Ruxton 
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Title Line One:: 

Title Line Two:: 

TARGETED IMMUNOMODULATORY ANTIBODIES AND 

FUSION PROTEINS 

Total Drawing Sheets:: Zero (0) 

Formal Drawings?:: N/A 

Application Type:: Provisional 

Docket Number:: JHU3260-3 

CONTINUITY INFORMATION 

The instant application is a:: 

Which claims the benefit of priority under 35 U.S.C. § 119(e) of: 

Application One:: 

Filing Date:: 
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Assignee Name:: 

Street of Mailing Address:: 

City of Mailing Address:: 

State or Province:: 

Country:: 
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JOHNS HOPKINS 
UNIVERSITY 

TECHNOLOGY TRANSFER 

Please submit Disclosures to: 

Invention Disclosure Form 

CONFIDENTIAL 
JHTI' USE ONLY: 
JHU Ref. _____ _ 
TI.A 

Johns Hopkins University, Johns Hopkins Technology Transfer, 100 North Charles Street, 5th Floor, Baltimore, MD 21201 
( 410) 516-8300 Fax ( 410) 516-5113 JHTT-Communications@jhu.edu 

This form is to be completed and submitted to the JHU office of Johns Hopkins Technology Transfer (JHTT) by anyone who believes they 
have developed a new Invention. The purpose of this form is to enable JHTT to evaluate whether legal protection to the Invention will be sought 
and/or commercialization pursued. Please submit this form with all Inventor(s) and Department Director(s) signatures. Visit the JHTT web site 
at http://www.techtransfer.jhu.edu/faculty/disclosure.html for .pdfand Word downloadable formats of this form. 

INVENTION INFORMATION 

1. Title oflnvention: [Title should be sufficiently descriptive to identify the Invention yet not reveal unique unpublished details.] 

Targeted Immunomodulatory Antibodies and Fusion Proteins 

2. Abstract of Invention [Please provide a non-confidential summary of the Invention that can be used for marketing purposes .. ] 

(I) The invention describes novel targeted immunostimulatory antibodies and fusion proteins that counteract immune tolerance in the tumor 
microenvironment and promote T cell-mediated adaptive antitumor immunity for maintenance of durable long-term protection against recurrent 
or disseminated cancers. These tumor-targeted immunostimulatory molecules are designed to facilitate effective long term T cell-mediated 
immune responses against tumor cells by: (i) Promoting death of tumor cells via enhancement of antibody-dependent cellular cytotoxicity 
(ADCC); (ii) Facilitating effective cross-presentation of tumor antigen(s) from dying tumor cells by augmenting maturation of dendritic cells 
(DCs): (iii) Increasing activation and proliferation of antitumor CD4+ and CD8+ T cells by negating immune suppression mediated by regulatory 
T cells and myeloid suppressor cells. These antitumor immune responses are activated in tandem with the sensitization of tumor cells to immune 
effector-mediated cytotoxicity, thereby establishing a positive feedback loop that augments tumor cytoreduction and reinforces adaptive anti tumor 
immunity. The novelty of tumor-targeted immunostimulatory mAbs is their ability to generate and boost antitumor immunity to multiple cross­
presented tumor antigens obtained from endogenous tumor cells during the course of therapy ( as an in situ tumor vaccine), while simultaneously 
leveraging the anti tumor immune response to eliminate disseminated cancer cells. As such, the described targeted immunostimulatory antibodies 
and fusion proteins integrate the hitherto distinct fields of passive and active immunotherapy and provide a novel platform for simultaneously 
leveraging the synergistic benefits of these strategies to entrain effective innate and adaptive immune responses against targeted cancers. 

(II) The invention describes novel targeted immunosuppressive antibodies and fusion proteins that induce or promote immune tolerance by: (i) 
Inhibiting the activation of dendritic cells, T cells, and/or B cells; (ii) Promoting the development and/or suppressor function ofregulatory T cells 
and immunosuppressive myeloid DCs. These targeted immunosuppressive molecules are designed to suppress unwanted or excessive immune or 
inflammatory responses in order to treat autoimmune or inflammatory diseases or prevent the rejection ofa transplanted cell, tissue, or organ. 

3. Problem Solved [Describe the problem solved by this Invention] 

(I) Targeted immunostimulatory antibodies and fusion proteins: 

Chemotherapy is a cornerstone of systemic treatment of patients with most common types of advanced cancers. The vast majority of human 
cancers harbor genetic alterations and signaling mechanisms that impair the direct death signaling pathways entrained by chemotherapeutic 
agents. Although chemotherapeutic agents employ diverse mechanisms to directly kill tumor cells, our studies demonstrate that these agents have 
immuno-adjuvant effects which activate innate and adaptive antitumor immune responses that are crucial for their antitumor efficacy in vivo. We 
find that antitumor CD8+ T cells play an instrumental role in the in vivo response of tumors to diverse cytotoxic chemotherapeutic agents. 
Although chemotherapeutic agents can induce 'immunogenic' tumor cell death and facilitate cross-presentation of antigens by dendritic cells. 
tumors create a tolerogenic environment that allows them to suppress the activation of innate and adaptive immune responses and evade 
immunologic attack by immune effector cells. Our studies indicate that strategies to counteract tumor-induced immune tolerance in the tumor 
microenvironment can enhance the antitumor efficacy of chemotherapy by activating and leveraging T cell-mediated adaptive antitumor immunity 
against disseminated cancer cells. 

While passive immunotherapy of cancer with tumor-targeted monoclonal antibodies has demonstrated clinical efficacy, the goal of active 
therapeutic vaccination to induce T cell-mediated immunity and establish immunological memory against tumor cells has remained challenging. 
Several tumor-specific and tumor-associated antigens have been identified, yet tumors employ diverse mechanisms to create a tolerogenic 
environment that allows them to suppress the activation of a T cell-mediated antitumor immune response. The described tumor-targeted 
immunostimulatory antibodies and fusion proteins are designed to overcome such immune tolerance in the tumor microenvironment and activate 
robust levels of T cell responses for effective cancer immunotherapy or chemo-immunotherapy. As such, the described tumor-targeted 
immunostimulatory antibodies and fusion proteins have broad clinical relevance for advancing the treatment of many types of human cancers. 

(II) Targeted immunosuppressive antibodies and fusion proteins: 

The aberrant activation of self-reactive T cells and/or breakdown of the mechanisms of immune tolerance promotes the development of 
autoimmunity that results in various diseases including type I diabetes mellitus, multiple sclerosis, systemic lupus erythematosus, inflammatory 
bowel disease, and rheumatoid arthritis. The described targeted immunosuppressive antibodies and fusion proteins are designed to suppress 
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CONFIDENTIAL 
unwanted or excessive immune or inflammatory responses and restore or promote immune tolerance. As such, they have broad clinical relevance 
for the treatment of diverse autoimmune or inflammatory diseases and preventing the rejection of a transplanted cell, tissue, or organ grafts. 

4. Novel Features [Identify those elements of the Invention that are new when compared to the current state of the art] 

(I) The novelty of tumor-targeted immunostimulatozy mAbs or fusion proteins is their ability to generate and boost antitumor immunity to 
multiple cross-presented tumor antigens obtained from endogenous tumor cells during the course of therapy (as an in situ tumor vaccine), while 
simultaneously leveraging the antitumor immune response to eliminate disseminated cancer cells. As such, the described tumor-targeted 
immunostimulatory antibodies and fusion proteins integrate the hitherto distinct fields of passive and active immunotherapy and provide a novel 
platform for simultaneously leveraging the synergistic benefits of these strategies to entrain effective innate and adaptive immune responses 
against targeted cancers. This approach is distinguished from and superior to conventional tumor antigen-, allogeneic tumor cell- or DC-based 
vaccines in the following aspects: 
(i) There is no a priori requirement to define, clone and purify individual tumor antigens, since the patient's tumor itselfis the in vivo source of 

antigens; 
(ii) Multivalent antitumor immune responses that are naturally tailored against antigens from the patient's own tumor are less likely to allow 

immune escape than a pre-selected tumor antigen; 
(iii) The activation ofantitumor immune responses by the immuno-adjuvant effects of tumor-targeted immunostimulatory antibodies or fusion 

proteins occurs in tandem with the sensitization of tumor cells to immune effector-mediated cytotoxicity, thereby establishing a positive 
feedback loop that augments tumor cytoreduction and reinforces adaptive antitumor immunity. 

(II) The novelty of the targeted immunosuppressive antibodies or fusion proteins is their ability to inhibit the activity of targeted pro­
inflammatory cytokines or immune cells while simultaneously promoting immune tolerance via the targeted delivery of immunosuppressive 
molecules that facilitate the development and/or function ofregulatory T cells. These molecules are distinguished from and superior to existing 
therapeutic molecules in the following aspects: 
(i) They enable targeted delivery ofimmunosuppressive molecules to immune cells or pro-inflammatory molecules in the milieu of the affected 

cell, tissue or organ. 
(ii) They couple the inhibition of the targeted pro-inflammatory molecule or immune cell with the simultaneous delivery of an 

immunosuppressive molecule that promotes immune tolerance, thereby improving the suppression of immune effector cells. 
(iii) They provide a mechanism of simultaneously engaging two independent or synergistic mechanisms of immune tolerance or immune 

suppression. 

5. Detailed Description of the Invention - On a separate pagc(s), attach a detailed description of how to make and use the Invention. The 
description must contain sufficient detail so that one skilled in the same discipline could reproduce the Invention. Include the following as 
necessary: 
1- data pertaining to the Invention; 4- procedural steps if a process; 
2- drawings or photographs illustrating the Invention; 5- a description of any prototype or working model; 
3- structural formulae if a chemical; 
In general, a manuscript that has been prepared for submission to a journal will satisfy this requirement. 

Please see the following documents: 
(i) Provisional Patent Application: 35575-709-1.101 Provisional SN6 l 3 l l 255.pdf (Appendix I) 
(ii) Provisional Patent Application: Targeted Immunomodulatory Antibodies and Fusion Proteins - 0 I 03 I I (Appendix 2) 

6. Workable Extent/Scope [Describe the future course of related work, and possible variations of the present Invention in terms of the broadest 
scope expected to be operable; if a compound, describe substitutions, breadth of substituents, derivatives, salts etc., if DNA or other biological 
material, describe modifications that are expected to be operable, if a machine or device, describe operational parameters of the device or a 
component thereof, including alternative structures for performing the various functions of the machine or device] 

Please see the following documents: 
(i) Provisional Patent Application: 35575-709-1.101 Provisional SN613 I 1255.pdf (Appendix I) 
(ii) Provisional Patent Application: Targeted Immunomodulatory Antibodies and Fusion Proteins - 0 I 0311 (Appendix 2) 

7. References [Please cite relevant journal citations, patents, general knowledge or other public information related to the Invention and 
distinguish between references that (A) contain a description of the current Invention from those that (B) contain background information.] 
D No references available at this time. 

(A) Description of current invention - No references available at this time. 

(B) Background Information: Journal citations; 

• Zitvogel L, Apetoh L, Ghiringhelli F and Kroemer G. Immunological aspects of cancer chemotherapy. Nat Rev lmmunol. 8:59-73, 2008. 
• Lake RA and Robinson WS. Immunotherapy and chemotherapy- a practical partnership. Nat Rev Cancer 5: 397-405, 2005. 
• Sakaguchi S, Yamaguchi T, Nomura T, and Ono M. Regulatory T cells and immune tolerance. Cel/ 133(5):775-787, 2008. 
• von Boehmer H. Mechanisms of suppression by suppressor T cells, Nat. Immunol. 6 (2005), pp. 338--344 
• Tang Q and Bluestone JA. The Foxp3+ regulatory T cell: a jack of all trades, master of regulation, Nat. lmmunol. 9 (2008), pp. 239-244. 
• Zou W. Regulatory T cells, tumor immunity, and immunotherapy. Nat Rev lmmunol 6:295-307, 2006. 
• Zou W. Immunosuppressive networks in the tumour environment and their therapeutic.relevance. Nat Rev Cancer 5:263-274, 2005. 

• Bierie Band Moses HL. Tumor microenvironment: TGFf3: the molecular Jekyll and Hyde of cancer. Nat Rev Cancer 6:506-520, 2006. 
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CONFIDENTIAL 
• Wan YY and Flavell RA. 'Yin-Yang' functions oftransfonning growth factor-beta and T regulatory cells in immune regulation. Immunol 

Rev220:199-213, 2007. 
• Li MO, Wan YY, Sanjabi S, Robertson A-KL, Flavell RA. Transfonning growth factor-P regulation of immune responses. Annu Rev 

lmmunol 24:99-146, 2006. 
• Francisco LM, Sage PT, Sharpe AH. The PD-I pathway in tolerance and autoimmunity. lmmunol Rev 236:219-242, 2010. 

8. Commercialization - List any companies that you feel may be interested in this technology or are doing similar research. Indicate how the 
Invention complements the company's existing technology. If known, provide the names of any companies (and a contact person) that have 
contacted you regarding your research related to the Invention. 0 No company interest known at this time. 

IATRICa, Inc. 

9. Potential Commercial Use - What products can be produced with this Invention? 

(I) Novel targeted immunostimulatory antibodies and fusion proteins: 
(i) To counteract immune tolerance in the tumor microenvironment and promote T cell-mediated adaptive antitumor immunity for 

maintenance of long-tenn protection against recurrent or disseminated cancers (for prevention or treatment of diverse cancers). 
(ii) To produce immune cell compositions for adoptive cellular therapy of diverse cancers. 
(iii) To serve as immune adjuvants or vaccines for prophylaxis of diverse cancers or infectious diseases. 

(II) Novel targeted immunosuppressive antibodies and fusion proteins: 
(i) To suppress unwanted or excessive immune or inflammatory responses in order to treat autoimmune or inflammatory diseases. 
(ii) To prevent the rejection of a transplanted cell, tissue, or organ grafts. 

Please see the following documents: 
(iii) Provisional Patent Application: 35575-709-1.101 Provisional SN6131 I 255.pdf (Appendix I) 
(iv) Provisional Patent Application: Targeted Immunomodulatory Antibodies and Fusion Proteins - 01031 I (Appendix 2) 

10. Biological Material- Does this disclosure include biological material? 0Yes 0No If yes, 
A. Please attach a list of materials for reference. 
B. Was the material derived from human materials? 0Yes 0No 
C. If 'YES', can the material be traced to its human donor(s) through identifiers or some other means? 0Yes 0No 
D. If'YES', please provide IRB Protocol identifier: _____________________ _ 

11. Software - Does this disclosure include a software element or is software implemented in the Invention? 0Yes .['81No 
If yes, please complete the Software Information Form which can be found at: 
http://www.jhtt.jhu.edu/For%20Hopkins%20Inventors/reporting.htm1 

12. Research Support Information 
Indicate ALL contributions to the development of the Invention in terms of personnel, money, materials and facilities etc. Check each 
funding source that applies to this Invention: 

.['81None □Federal Sponsor(s) □University Funding □commercial Funding Dother 
For each funding source, provide the: grant/funding source; award/contract number; title of grant; The name of the principal investigator on each 
grant/award*, and the percent of support from each funding source. Additionally, if "Commercial" or ''Other" funding was used, please attach a 
copy of each such award notice. 

* if the principal investigator is not included as an Inventor on this Invention Disclosure, JHTT will provide a copy of this completed form 
to the PI so that he or she may comply with agency reporting obligations 

13. Agreement Support Information 
Were any materials, equipment or software under a special agreement, such as material transfer agreements, purchase agreements, sponsored 
research agreements, or the like used? Does an Inventor have a consulting agreement related to the Invention? 0Yes 0No 
If yes, please provide the: source ofmaterial(s) and the name of the material(s) for each item, and attach a copy of the agreement. 
Was the "TET-System" used in the development of the Invention? 0Yes .['81No 

14. Disclosures of the Invention 
Check any prior disclosures or anticipated disclosures, either written or oral, of the Invention: 

0Abstract(s) 0Publication(s) 0Seminar(s) 0Presentation(s) OOther .['81None 

For each disclosure, provide the following information as appropriate in the space below: 

• If PUBLISHED, include all journal citations and attach a reprint. 

• If NOT YET PUBLISHED, attach a copy of the abstract or manuscript and the anticipated publication date. 
• For any other written or oral disclosure, provide the names, addresses and affiliation of anyone to whom you have disclosed the 

Invention and the date of any disclosure. 
For each disclosure please provide: The title of the disclosure; the date of the disclosure and attach electronic copy, as appropriate. 
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CONFIDENTIAL 

15. Was this Invention Disclosure developed within a specific JHU Center or Institute (e.g. Engineering Research Center; Brain Sciences, 
NanoBioTechnology, etc.) 0Yes J81No If Yes, please provide the name of the center or institution. 

16. INVENTOR(S) CONTACT INFORMATION 
[It is not necessary to obtain all signatures before submitting this report to JHTT. 

Please provide contact information for all inventors and department chairs and JHTT will follow up for signatures[ 
[Please copy this page for additional Inventors as necessary] 

Name of Inventor: 
Bedi Atul M.D. -----Last First Middle Degree 

Title or Position: Associate Professor ofOtolaryngology-Head and Neck Surgery 

School: The Johns Hopkins University School of Medicine 

Department: __ O=t=o=la=ryn.c=cg:,..,o=lo"""gy"-'-'-H=ea=d'--'a=n=d'--"N""'e=c=k_,,S=ue:.-<rg:,..,e~ry.,_,,--=D=i'-'-v1=· s=io=n"-'o=f--=-H=e=a=d-=a=nd=-..,,.N=e=ck~C=an=c=e"'--r ..:.cR=e,.,se=a=rc=h=-----------­

Business phone: (443) 421 2096 or (410) 502 5129 Business fax: (410) 614 1411 E-mail: atulbedi@grnail.com; abedil@jhmi.edu 

Business address: Cancer Research Building II, Room 5M, 1550 Orleans Street, Baltimore, Maryland 21231 

Home phone number: (410) 561-3716 Home fax number: ( 410) 561-3896 

Residential address: 2211 Dalewood Road, Timonium, Maryland 21093 

Are you a Howard Hughes Medical Institute employee or investigator? 
Are you a Kennedy Krieger Institute employee or investigator? 
Are you the Primary Contact for JHTT? 

OYes 
OYes 
l8J.Yes 

l8J.No 
l8J.No 
0No 

Citizenship:_U=.S=.A--=-·'----------

Department Director: David Sidransky M.D; John Niparko, M.D. E-mail (if known): dsidrans@jhmi.edu ; jnipark@jhmi.edu 

[The Primary Contact will be the main contact person for JHTT on all matters associated with this Invention Disclosure. It is the 
responsibility of the Primary Contact to keep all other JHU Inventors named on this Invention Disclosure informed of the status of such 
matters. Preferably, the Primary Contact is a full time JHU faculty member.] 

INVENTOR INFORMATION: 

Name of Inventor: Ravi Ra' ani Ph.D. 
Last First Middle Degree 

Title or Position: Assistant Professor ofOtolaryngology-Head and Neck Surgery ___________ _ 

School: The Johns Hopkins University School ofMedicine _______ _ 

Department: Otolaryngology-Head and Neck Surgery, Division of Head and Neck Cancer Research 

Business phone: ( 410)-502 5129 Business fax: ((410) 614 1411 E-mail: ravira@jhmi.edu ; rajanirj@gmail.com __ _ 

Business address: Cancer Research Building 11, Room 5M, 1550 Orleans Street, Baltimore, Maryland 21231 

Home phone number: (410) 296 8324; (443) 928-4138 (Cell) Home fax number: ( 

Residential address: 7810 Ballston Road, Ruxton, Maryland 21204 

Are you a Howard Hughes Medical Institute employee or investigator? 
Are you a Kennedy Krieger Institute employee or investigator? 
Are you the Primary Contact for JHTT? 

OYes 
OYes 
OYes 

l8J.No 
J81No 
l8J.No 

Department Director: David Sidransky M.D: John Niparko. M.D. E-mail (if known): 
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CONFIDENTIAL 
(Please copy this pa2e for additional Directors or Inventors as necessary) 

Section A JHU SCHOOL and DEPARTMENT DIRECTOR'S ACKNOWLEDGEMENT 
I approve submission of this Invention Disclosure 

JHU Department Director Signature 
David Sidransk):: M.D Otolru:xngologx-Head and Neck Surgery, 

Date 
Division of Head and Neck Cancer 

Research 

JHU Department Director Signature Date Typed or Printed Name Department and School 

Typed or Printed Name Department and School 
Section B JHU INVENTOR CERTIFICATION and ASSIGNMENT 
This section is to be completed by those JHU personnel subject to The Johns Hopkins University Intellectual Property Policy. Students may or may not be subject. 
• I/we, the Inventors, hereby certify that the information set forth in this Invention Disclosure is true and complete to the best of my/our knowledge. 
• I/we, the Inventors, hereby certify that I/we will promptly advise JHTT of any commercial interest regarding the Invention described herein. 
• I/we, the Inventor(s), subject to The Johns Hopkins University Intellectual Property Policy and not under an obligation to assign intellectual property 
rights to another party, hereby affirm that in consideration for The Johns Hopkins University's evaluation of commercial potential and a share of income 
which I/we may receive upon commercialization of my/our Invention, on the date of my/our signature(s) as indicated below do hereby assign and transfer 
my/our entire right, title and interest in and to the Invention described herein unto The Johns Hopkins University, its successors, legal representatives and 
assi2ns. 

Date: 
Atul Bedi 

JHU Inventor Signature Typed or Printed Name % of Contribution 75 
Date: 

Rajani Ravi 
JHU Inventor Signature Typed or Printed Name % of Contribution 25 

Date: 

JHU Inventor Signature Typed or Printed Name % of Contribution 
JHU Intellectual Property states that Inventor contributions are equal unless otherwise agreed upon. Inventor JHU INVENTOR'S 
contribution provides for potential revenue and cost sharing. JHU Inventor percentages must TOT AL I 00%. TOTAL 100% 

Section C INVENTOR CERTIFICATION without Assignment 
Any Inventor(s), including HHMI or KKI inventors, who believe themselves not subject to assignment via The Johns Hopkins University Intellectual Property Policy 
for the specific Invention described herein (e.g. the Invention was made under a consulting agreement or other) must sign below and summarize the reasons for their 
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Targeted lmmunomodulatory Antibodies and Fusion Proteins: 

CLAIMS: 

COMPOSITIONS: 

1. A molecule comprising a targeting moiety fused with an immunomodulatory moiety, 
wherein: 
(a) said targeting moiety binds a specific target molecule, and 
(b) said immunomodulatory moiety binds one of the following molecules: 

(i) Transforming growth factor-beta (TGF-p); 
(ii) Programmed death-1 ligand [PD-L; PD-L 1 (87-H1), PD-L2 (87-DC)]; 
(iii) Transforming growth factor-beta receptor (TGF-PR); 
(iv) Programmed death-1 (PD-1 ). 

2. A molecule of claim 1, wherein said targeting moiety is an antibody, antibody fragment, 
scFv, or Fe-containing polypeptide that specifically binds a component of a tumor cell, 
tumor antigen, tumor vasculature, tumor microenvironment, or tumor-infiltrating immune 
cell. 

3. A molecule of claim 2, wherein said immunomodulatory moiety is a molecule that binds 
TGF-p 

4. A molecule of claim 3, wherein said immunomodulatory moiety is a sequence derived 
from the extracellular ligand-binding domain of Transforming growth factor-beta receptor 
(TGF-PRII, TGF-pRllb, TGF-PRIII) 

5. A molecule of claim 4, wherein said immunomodulatory moiety is a sequence from the 
extracellular ligand-binding domain of TGF-PRII. 

6. A molecule of claim 5, wherein said targeting moiety is an antibody or antibody fragment 
that specifically binds the HER2/neu receptor. 

7. A molecule of claim 6, wherein said molecule has an amino acid sequence corresponding 
to SEQ. ID 1. 

8. A molecule of claim 5, wherein said targeting moiety is an antibody or antibody fragment 
that specifically binds the EGFR1 receptor. 

9. A molecule of claim 8, wherein said molecule has an amino acid sequence corresponding 
to SEQ. ID 2. 

10. A molecule of claim 5, wherein said targeting moiety is an antibody or antibody fragment 
that specifically binds CD20. 

11. A molecule of claim 10, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 3. 

12. A molecule of claim 5, wherein said targeting moiety is an antibody or antibody fragment 
that specifically binds vascular endothelial growth factor (VEGF). 

13. A molecule of claim 12, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 4. 

14. A molecule of claim 5, wherein said targeting moiety is an antibody or antibody fragment 
that specifically binds cytotoxic T-lymphocyte antigen-4 (CTLA-4). 

15. A molecule of claim 14, wherein said molecule has an amino acid sequenc corresponding 
to SEQ. ID 5. 
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16. A molecule of claim 5, wherein said targeting moiety is an antibody, antibody fragment, or 
polypeptide that specifically binds CD4. 

17. A molecule of claim 5, wherein said targeting moiety is an antibody, antibody fragment, or 
polypeptide that specifically binds CD25 (IL-2aR). 

18. A molecule of claim 17, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 6. 

19. A molecule of claim 17, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 7. 

20. A molecule of claim 5, wherein said targeting moiety is an antibody, antibody fragment, or 
polypeptide that specifically binds Programmed Death-1. 

21. A molecule of claim 5, wherein said targeting moiety is an antibody, antibody fragment, or 
polypeptide that specifically binds Programmed Death-1 ligand (PD-L 1 or PD-L2). 

22. A molecule of claim 21, wherein said targeting moiety is a polypeptide comprising the 
extracellular ligand-binding domain (ectodomain) of Programmed Death-1 (PD-1). 

23. A molecule of claim 22, wherein said molecule comprises PD-1 ectodomain, 
lmmunoglobulin Fe, and TGF~RII ectodomain. 

24. A molecule of claim 23, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 9. 

25. A molecule of claim 2, wherein said immunomodulatory moiety is a molecule that binds 
Programmed Death-1 ligand (PD-L 1 or PD-L2). 

26. A molecule of claim 25, wherein said immunomodulatory moiety is a sequence derived 
from the extracellular ligand-binding domain of Programmed Death-1 (PD-1 ectodomain). 

27. A molecule of claim 26, wherein said targeting moiety is an antibody or antibody fragment 
that specifically binds the HER2/neu receptor. 

28. A molecule of claim 27, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 10. 

29. A molecule of claim 26, wherein said targeting moiety is an antibody or antibody fragment 
that specifically binds the EGFR 1 receptor. 

30. A molecule of claim 29, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 11. 

31. A molecule of claim 26, wherein said targeting moiety is an antibody or antibody fragment 
that specifically binds CD20. 

32. A molecule of claim 31, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 12. 

33. A molecule of claim 26, wherein said targeting moiety is an antibody or antibody fragment 
that specifically binds vascular endothelial growth factor (VEGF). 

34. A molecule of claim 33, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 13. 

35. A molecule of claim 26, wherein said targeting moiety is an antibody or antibody fragment 
that specifically binds cytotoxic T-lymphocyte antigen-4 (CTLA-4). 

36. A molecule of claim 35, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 14. 

37. A molecule of claim 26, wherein said targeting moiety is an antibody, antibody fragment, 
or polypeptide that specifically binds CD4. 
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38. A molecule of claim 26, wherein said targeting moiety is an antibody, antibody fragment, 
or polypeptide that specifically binds CD25 (IL-2aR). 

39. A molecule of claim 38, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 15. 

40. A molecule of claim 38, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 16. 

41. A molecule of claim 1, wherein said targeting moiety binds Tumor Necrosis Factor-a 
(TNF-a), and said immunomodulatory moiety comprises a sequence from PD-1 ligand 
(PD-L 1 or PD-L2). 

42. A molecule of claim 41, wherein said targeting moiety is an antibody that binds TNF-a, 
and said immunomodulatory moiety comprises a sequence from PD-1 ligand 1 (PD-L 1; 
B7-H1). 

43. A molecule of claim 42, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 17. 

44. A molecule of claim 41, wherein said targeting moiety is a polypeptide comprising the 
extracellular ligand-binding domain of tumor necrosis factor receptor 2 (TNFR2), and said 
immunomodulatory moiety comprises a sequence from PD-1 ligand 1 (PD-L 1; B7-H1). 

45. A molecule of claim 44, comprising a sequence from TNFR2 Extracellular ligand binding 
domain, lmmunoglobulin Fe, and a sequence from PD-L 1. 

46. A molecule claim 45, wherein said molecule has an amino acid sequence corresponding 
to SEQ. ID 18. 

47. A molecule claim 45, wherein said molecule has an amino acid sequence corresponding 
to SEQ. ID 19. 

48. A molecule of claim 1, wherein said targeting moiety is an antibody or antibody fragment 
that binds CD20, and said immunomodulatory moiety comprises a sequence from PD-1 
ligand (PD-L 1 or PD-L2). 

49. A molecule of claim 48, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 20. 

50. A molecule of claim 1, wherein said targeting moiety is an antibody, antibody fragment, or 
polypeptide that specifically binds CD4, and said immunomodulatory moiety comprises a 
sequence from PD-1 ligand (PD-L 1 or PD-L2). 

51. A molecule of claim 1, wherein said targeting moiety is an antibody, antibody fragment, or 
polypeptide that specifically binds CD25 (IL-2aR), and said immunomodulatory moiety 
comprises a sequence from PD-1 ligand (PD-L 1 or PD-L2). 

52. A molecule of claim 51, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 21. 

53. A molecule of claim 52, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 22. 

54. A molecule of claim 1, wherein said targeting moiety comprises the extracellular domain 
of CTLA-4 and lmmunoglobulin Fe (lgG Cy1 ), and said immunomodulatory moiety 
comprises a sequence from PD-1 ligand (PD-L 1 or PD-L2). 

55. A molecule of claim 54, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 23. 

56. A molecule of claim 54, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 24. 

57. A molecule of claim 1, wherein said targeting moiety comprises transforming growth 
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factor-p (TGF-P) and lmmunoglobulin Fe (lgG Cy1 ), and said immunomodulatory moiety 
comprises a sequence from PD-1 ligand (PD-L 1 or PD-L2). 

58. A molecule of claim 57, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 25. 

59. A molecule of claim 57, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 26. 

60. A molecule of claim 1, wherein said targeting moiety binds Tumor Necrosis Factor-a 
(TNF-a}, and said immunomodulatory moiety comprises a sequence from transforming 
growth factor-P (TGF-p). 

61. A molecule of claim 60, wherein said targeting moiety is an antibody that binds TNF-a, 
and said immunomodulatory moiety comprises a sequence from transforming growth 
factor-p (TGF-P). 

62. A molecule of claim 61, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 27. 

63. A molecule of claim 60, wherein said targeting moiety is a polypeptide comprising the 
extracellular ligand-binding domain of tumor necrosis factor receptor 2 (TNFR2), and said 
immunomodulatory moiety comprises a sequence from transforming growth factor-P 
(TGF-p). 

64. A molecule of claim 63 comprising a sequence from TNFR2 Extracellular ligand binding 
domain, lmmunoglobulin Fe, and a sequence from transforming growth factor-p (TGF-p). 

65. A molecule claim 64, wherein said molecule has an amino acid sequence corresponding 
to SEQ. ID 28. 

66. A molecule claim 64, wherein said molecule has an amino acid sequence corresponding 
to SEQ. ID 29. 

67. A molecule of claim 1, wherein said targeting moiety is an antibody or antibody fragment 
that binds CD20, and said immunomodulatory moiety comprises a sequence from 
transforming growth factor-P (TGF-P). 

68. A molecule of claim 67, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 30. 

69. A molecule of claim 1, wherein said targeting moiety is an antibody, antibody fragment, or 
polypeptide that specifically binds CD4, and said immunomodulatory moiety comprises a 
sequence from transforming growth factor-p (TGF-p). 

70. A molecule of claim 1, wherein said targeting moiety is an antibody, antibody fragment, or 
polypeptide that specifically binds CD25 (IL-2aR), and said immunomodulatory moiety 
comprises a sequence from transforming growth factor-P (TGF-p). 

71. A molecule of claim 70, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 31. 

72. A molecule of claim 70, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 32. 

73. A molecule of claim 1, wherein said targeting moiety comprises the extracellular domain 
of CTLA-4 and lmmunoglobulin Fe (lgG Cy1 ), and said immunomodulatory moiety 
comprises a sequence from transforming growth factor-P (TGF-P). 

74. A molecule of claim 73, wherein said molecule has an amino acid sequence 
corresponding to SEQ. ID 33. 

75. A molecule of claim 73, wherein said molecule has an amino acid sequence 
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corresponding to SEQ. ID 34. 

76. A molecule of claim 1, wherein said molecule is fused to one or more antigen, antigenic 
determinant, or epitope. 

77. A composition comprising a molecule of claim 1 and a cell, wherein said cell is a tumor 
cell, immune cell, or dendritic cell. 

METHODS OF USE: 

78. A method of counteracting or overcoming immune tolerance comprising administration to 
a subject in need thereof one or more compositions of claims 1-40. 

79. A method of preventing or treating a neoplastic disease comprising administration to a 
subject in need thereof one or more compositions of claims 1-40. 

80. A method of claim 79, wherein said subject is administered one or more compositions in 
combination with any anticancer therapy. 

81. A method of claim 80, wherein said anticancer therapy comprises a chemotherapeutic 
molecule, antibody, small molecule kinase inhibitor, hormonal agent or cytotoxic agent. 

82. A method of claim 80, wherein said anticancer therapy comprises ionizing radiation, 
ultraviolet radiation, cryoablation, thermal ablation, radiofrequency ablation. 

83. A method of claim 78, wherein a subject in need thereof is administered one or more 
compositions in combination with any vaccine. 

84. A method of claim 83, wherein said vaccine comprises a tumor antigen, tumor-associated 
antigen, tumor epitope, tumor antigen-containing fusion protein, tumor cell, or dendritic 
cell. 

85. A method of claim 83, wherein said vaccine comprises a pathogen antigen, pathogen­
associated antigen, pathogen epitope, or pathogen antigen-containing fusion protein. 

86. A method of treatment of immune cells wherein said cells are contacted ex vivo or in vitro 
with a composition of claims 1-40. 

87. A method of treatment of a neoplastic disease comprising administration to a subject in 
need thereof a composition of immune cells contacted with a composition of claims 1-40. 

88. A method of inducing or promoting immune tolerance comprising administration to a 
subject in need thereof one or more compositions of claims 41-76. 

89. A method of preventing or treating an autoimmune or inflammatory disease comprising 
administration to a subject in need thereof one or more compositions of claims 41-76. 

90. A method of claim 89, wherein said subject is administered one or more compositions in 
combination with any anti-inflammatory or immunosuppressive therapy. 

91. A method of treatment of immune cells wherein said cells are contacted ex vivo or in vitro 
with a composition of claims 41-76. 

92. A method of treatment comprising administration to a subject in need thereof a 
composition of immune cells contacted with a composition of claims 41-76. 
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APPENDIX 1 

TUMOR TARGETING COMPOSI'l'IONS 

BACKGROUND 

100011 Thi'.\ immune system provides the human body with a means to recognize and defend itse.Jf against 

1nicroorganisms ,md suhstanc\~S n .. ~)gnized as foreign or potentially ham1ful. While passive immunoth\~rapy of 

cancer with monocl~mal antibodies and passive trnnsfor ofT cclli, lO attack tumor cell:s have demonstrated clinical 

efficacy, the goal of active therapeutic vacdnation tti induce these immune effectors and establish immnnf.llogical 

memory against tumor cells lms remained chatlenging, Severa! Lumor-specific ancl tuinor--associated antigens 

have been identified, yet these ,mtigeos are generally weakly immunogcnic and hmwrs employ diverse 

mechanisms to c.rcate a tolerogenic environment that allows them to evade immunologic attack. Strategies lo 

overcome such immune tolerance and activating robust levels of antibody and/or T cell responses hold the key to 

effective cancer immunotherapy. 

SUl\·J;\'JARY 

10002] fn one embodiment, a composition disclosed herein comprises an immunoc.onjugate or fusion protein 

comprising a targeting moiety and a motety thm inhibits the production or function of regulatory T cells. In one 

emboditnent, the targeting moiety binds a component of a tumor cl.'11, tumor cell surface molecule, tum(lr­

associated cell, tumor micrnenvironmem, tumor-associated immune cell, tumor antigen, tumor-associated autigcn, 

tumor-antigen-containing fusion protein, or tumor vaccine. tn another embodiment, the targeting moiety or 

moiety that inhibits the production or furwtion of regulatc,ry T cells binds a imrface molecule on reguhltory T 

cells. In one embodimeni, the surface molecule is C'D4, CD25, GfLA-4 or LAG-3. ln another embodiment, the 

moiety that inhibits the production or function 1)f regulatory T cells is a molcc.ule that inhibit~ express kin ot 

function of ST AT3. In yet an-0th er embodiment, the rnoleci1le thut lnhibits ext)["cssion or function of STA T3 is a 

small interfering RNA. In nne embodiment, the moiety that inhibits the production or function of regulatwy T 

cells is a nwlecule that binds lnmsfonning growth factor ~ (TGF-i1) l)r antagonizes the function of TGF-13. In om: 

embodiment, the mniety that inhibits the production or function of regulatory T cdls is a molecule that inhibits 

l!xprl!ssion or function of Foxp3. In yet another embodiment, t:he molecule: that inhibits expres::;ion or fi.mction of 

FOXP3 is a small interfering RNA. Tn one embodiment, the n1oit~ty that inhibits the production or foncti<m of 

reguhttory T cells is~, molecule that binds CTLA-4. 

10003] t\lso pmvided herein is a ct)mposition comprising a tunmr targeting moiety and a molecule that binds 

transforming growth factor beta (TGF-fH. in one ernbt)(liment, the tunior targeting moiety is conjugated or fused 

lo ~aid rnolecule that hinds transfomlirtg growth factor beta (TGF-P). ln another embodiment, the tumor targeting 

moiety is an antibody, antibody fragment. peptide, aptamer. ligaacl, or a combination thereof. In one embodiment, 

Hie tumor targi;:-ting moiety is an antibody or scFv. In yet another embodiment, the tumor targeting moiety bi11ds 

WSGR Dock<>tN(i, 35575-709.lf!l 
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to a compnncnt of a tumor cell, tumor microenvirnnment, lumor vasculature, tumor-associated lymphocyte, Lumor 

antigen, tumor-associatc.d antigen, tumor cell surface molec:uk, tllmor l!ntigenic detenninant ortultlor antigel'i• 

containing fusion protein. in <me embodiment, the tumor targeting moiety binds a growth foci.or receptor, growth 

factor, cytokinc receptor, cytokine, or cell surface molecule. ln another embodiment, the tumor targeting moiety 

binds epidermal growth factor recepior ( EGFR J, Erb-81 ), HER2/neu (Erb-82), Insulin-like growth factor 

receptor (lGF-1 R), TRAIL-reccptm, epithelial cell adhesion molecule, carcino-embryonic antigen, Prostate­

specific 11w111branc antigen, Mucin~l, Vascular eridothelial growth factor. CD20, CD30, CD33, CD40, or a 

combination th<.:reof In another embodiment, the tumor targeting moiety binds a reguhitory T cell or a suppressor 

T cell. In yet another embodiment, the tumor targeting moiety binds CD4, CD25, CTLA-4, or a combinalion 

thertlof. In one embodiment, the tumor targeting moiety is fused to the. molecule that binds transformirig growth 

factor beta (TGF-p), wherein said molecule that binds t.nmsforming growth factor beta (TGF-~) comprises a 

polypeptide sequence derived from the extracellular domain of transforming growth fador bet.a receptortyp(! l 

{TGF-Ji RI), transfrlm1ing growth factor beta receptor type ll (TGF-P RH) or transforming growth factor beta 

receptor typ,~ Ill (TGF-f1 Rill). In one embodiment, the polypeptide sequenct~ comprises SEQ ID NO. 1, 2 or 3. 

{00041 Tn on(~ embodiment" the tumor targeting moiety is an antibody or scFv that binds EGFRL In ytit anot11er 

embodiment, the tumor targeting moiety is an antibody or i,cfv that binds CD20. Tn one embodiment, the tumor 

targeting moiety is ~m antibody or scFv that binds CD4. ln anoth~~r embodiment, the tumor targeting moiety is an 

imtibody or scfv that binds CD25. ln another embodiment, the tumor targeting moiety i$ an antibody or scFv that 

binds CTLA-4. 

[0005_! Also provided herdn, ho, a composition as described herein, further comprising a tumor cell, tumor 

antigen, or tumor-associared antigen, immune tell, dendritic eel!, or any combination thereof: ln one 

embodiment, the c~)mposition further comprises a P/\.MP or DAMP. Tn another embodimt.'11t, the ct11nposition 

further comprises a t:etanus ~mtigen or a pDOM, or bot:11. 1n yet another embodinit.'nt, the c,ornpositioo comprises a 

pDOfvt fused to a cationic polypep1ide. In yet imother embodiment, the composition further comprises a pDOM 

fused to arginine ot histidine enriched polypeptide sequenc;e, In one embodiment, the composition comprises a 

pDOM fused to polyarginine or polyhistidine polypeptide. ln one embodiment, th~ pDOM fused to I to 20 

arginines. fn one embodiment, the pDOtv1 is fused to 9 arginines. A)sQ pmvid1..>cl herein~ is a composition as 

describe-d herein, further comprising a chemotherapeutic agent. In one embodiment, the ch~motherapcutic agt~rit 

is doxorubicin. 

(00061 In another embodiment, in a com1losition comprising a tumor targeting inoieiy and a molecule that binds 

transforming growth factor beta (TGP-P ), tl1c tumor targeting moiety is un ~mtibody that bir1ds to EGFR I. In 

another embndiment the tumor targeting moiety is cetu.ximab. Tn another embodiment, the tt1m(1r Largeli.ng moiety 

is antibody that binds lo HERJ/Neu, ln (>Ile embodiment, the tumor targeting moiety is trastunnnab. In yet 

another embodiment:, the tumor targeting moiety is i=mtibody that binds to CD20. ln one embodiment, the tumor 

targeting moiety is ritubximab. 
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Bicara Ex. 1018, Page 17 of 141 
Bicara v. JHU - PGR2026-00025 



I 0007J Al~o provided herein is u method of preventing or treating a ncopfastic condition or disorder in a subject 

in need ihereof compl"ising administering a composition as described herdn. ln another embodiment, the n1eth9d 

of preventing or treating a neoplastic disorder in a subject in need thereof compi'ises administering an 

immunoconjugutt:- or fusion proiein comprising a t~irg(iting moiety and u moiety ihat inhibits ttw production or 

function of regulatory T cells. In yet another embodiment, a method of preventing or treating a neoplastic 

disorder in a subject: in need thereof <.:om prises administering a composition comprising a tumor targeting moiety 

and a molecule that binds transforming growth factor beta (TGF-fi). 

f0008J In one embodiment, a method of preventing or treating a ne~)plastic disorder in a subject in need thereof 

comprises administering a combination comprising: a cytotoxic anticancer agent and a moiety that. reduces the 

number or function of a CD4-+ regulatory T cell, wherein the 1.~ytotoxic anticancer agent is a chemotherapeutic 

agent, u kinase inhibitor, a tumor targeted antibody, or any combination thereof. ln one embodiment, the 

neoplastic disorder is not a CD4-expressing T-cell malignancy. In another embodiment. the moiety that reduces 

the m1mber or function ol' CD4+ regulatory T cells is an antibody or other moiety that binds CD4 or CD25. 

(00091 In one embodiment, the mctl1od of preventing m' treating a ne,)plastk disorder in a subject in need there.of 

furtht.'!J" comprises administering to the subjeci an anticancer agent. In one embodiment. the antkancer agent is a 

chemotherapeutic agent, antibody, tyrosine kinase inhibitor, cytokine, targeted therapeutic agent. 

f mmunotht!rtlpeutic agent, hnnnonal therapeutic agent, or amiangiogcnic agtmt. In yet another embodiment, the 

method of pre'venting or treating a neoplastic diso!'(kr in a subject in need thel'eof further comprises administering 

to the subject a vaccine, v.-·herein the vaccine comp1ises a tumor cell, turt1or antigen, tutnor-associated antigen, 

dcndrhk: cell, or any combination thereof. In yet another erabodiment, the method of preventing or treating a 

neoplastic disorder in a subject in need thereof further comprises administering to the subjc.ct a PAMP or l)AMP. 

(0010I In one embodiment, the method of preventing or treating a neoplastic disorder in a subject in need thereof 

further comprises administering to the su~ject a tetanus antigen. In another embodiment, the method of 

preventing or treating a neoplastic disorder in a suhje{:t in need thereof further comprises ~dininistering lo the 

subject pDOM. In one embndiment, the pDOM is fosed to a cationic polypeptide. In yet another embodiment, 

the pDOM is fuse<.! to arginine or histidine enriched polypeptide sequence. In yet another embodiment, the 

pDQM is fused to polyarginine m polyhistidine polypeptide. pDOM fused to I to 20 arginines. In yet another 

embodimem, the pDO~-1. fused to 9 arginines. 

INCORPORATION BY REFERENCE 

[00111 All publications, patents, and patent upplk-aihrns mentioned in this specitk,i1ion are her6n incorporated 

by reference to the same extent as if each individual publication, patent, or patent application was specifically and 

individually indicc1ted to be incorporated by reference. 

B.IUJ::f<· r>.ESCRIPTION Of' TUE JJRA WINGS 
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I0012j The novel features ofthe invention are set forth with partiqdarity in the appended claims. A better 

understanding of the features a1Hl advantages t,-f the present invention wiU be obtained by reference lo the 

following detailed des<.:ription that sets forth illustrative cmbodimc11ts, in which the pdnci.ples of the invention are 

utilized, and the accompanying drawings of which: 

100131 FIG. 1 illustrates immune cells play an insirurnent<1l role in the antitumor efficacy of cy!oto.xic anticancer 

agents. 

100141 J<'IC. 2 illustrates regulatory T cells inhibit the antitumor efficacy of cytotoxic anticancer agents. 

100151 FIG. 3 illustrak~s dcpk~tion of CD4+ T cells improves the- efficacy of cytotoxic anticancer agents. 

roo.1.61 flG. 4 illustrates depletion of CD4·1 T cells improves the efficacy ofchemo-immunotherapy. 

DETAILED DESCRIPTION 

{00011 Before tlic present composition, methods, and mct.hodologie,,; are described, it is to be understood that the 

disclosure is not limited to panicular composititms, methods, and experimental conditions described, as such 

comptisitions, methods, and conditions may vary. His also to be understood that the terminology used herein is 

tor purposes of describing particular embodiments only, and is not intended to be limiting. 

100021 As used in this specification and the appcn<led claims, the singular fom1s ''a'', "an", and "!he'' include 

plural rcfen'nces unless the context clearly dictates othenvise, Thus, for example, references to ''a nucleic acid" 

includes one or more nucldc acids, and/or ctlmposittons of the type de.!'.cribed herein which will become upparcnt 

to those persons skilled in the art upon reading this discfosure and so forth. 

{00031 As used herein •'immune ctfrctor cells'' include T cells, NK cells, B <;ells, mohocytes, macrophages, and 

dendritic cells (DC). 

(00041 As used herein ''a tumor targeting peptide" includes polymers containing fewer than 100 amino acids, 

where the polymer specifically binds to a cellular component of a tumor cell, tumor vasculatlm:, and/or a 

,;;omponent or a tumor micro.environment. 

100051 As used herein, •·neoplasm;· including grammatical variations tlwreoJ: means new and abnonnal growth 

of tissue, which may be benign or cancerous. ln a related aspect, the neoplasm is indicative of a neoplastk disease 

or disorder, including but nor limited, to various cancers. For example, such cm1c-c1-s can ·include prostate, 

pa11creatic, biliary, colon, melanoma, sarcoma, liver, kidney, lung, testicular, breast. ovarian, pancreatic, brain, 

head and neck, melanoma, leukemia, lymphoma cancer, and the like. 

100061 A used herein '"subject," including grammatical variationf> thereof: means a human M vertebrate animal 

including- u dog, cat:, horse, cow, pig, sheep, goat, chicken, monkey, rat, and mouse. 

(00071 As used herein "conjugation," including grammatical variations thereol~ mt~ans directly or indirectly 

linking, coupling, binding and the like of the foreign DNA or RNA with target-specific untibodies and/or peptides 

andior tumor targeting moieties, either chemically, dectrostatically, non-covalently, or by otl1cr tedmic1ues, for 

example. an i:,olat~xl antilmdy-nucleic acid conjuga1e or peptide-nucleic acid conjugate as presemly disclosed 

\VSGR DHkct N,1. 35575-709. JO I 

Bicara Ex. 1018, Page 19 of 141 
Bicara v. JHU - PGR2026-00025 



would fall under this definition. 

(0008] An "immunostimulatory nucleic udd sequence" (INAS) refers to a nucleic add molecule that is a 

pt-ithogen-associated molecular pattern (PAMP} tX other motif that can activate immune cells, including, but not 

limited to, do1.1ble stmnd~~d DNA (ds DNA), single stranded DNA (ss DNA), CpG DNA (Cp(J). herpes simplex 

virus (HSV) DNA, double stranded RNA {dsRNA), and single stranded RNA (ssRNA), In a related aspect, the 

INAS may be a coding or non-coding sequence. As illustrative e.xamples, a:n INAS may bt~ DNA or RNA. 

(00091 Tht~ term ''therapeutically effective amount" means the a.mount of the suh_je{'t compound thal will elicit 

the biological or medical response of a tissue, system, animal or human ttrnt is being sought by the resear~her, 

veterinarian, m~~dical doctor or other cli111cian. 

fOOIOJ By ''pharmaceutically acceptable" it is meant the c.a1Tier, diluent or excipient must be compatible with the 

other ingredients of the formulation and not deleterious to the recit)ienl thereof. 

(001 l] The terms "administrntion of' and or "administering" should be understood to mean providing a 

compmiition in a therape11tically effective mnount to the individual in need of treatment. Administration c,tn be 

intratumoral nr systemic (intravenous) administration. Fwthennore, in conjunction with vaccination of tedpieJlt 

with pathogen antigen vaccine (e.g. tetanus toxoid). In addition, in conjunction with agent to deplete or inactivate 

regulatory T cells (e.g. cyclophosphamide) or myeloid suppressor cells (e.g. gemcitabine). In a further example, 

Ex vivo treatment of immune cells and tumor cells for generation of tumor reactive or pathogen antigen re.active 

immune cells-----for adoptive ,:ellular immunotherapy. Administration can be intradcnm1l or subcutaneous. 

Furthennore, administration can be in combination with orw 01· more additional therapeutic agents deplete or 

inactivate regulatory T cells (cyclophllsphamidc) or mycloid suppressor cells (e.g. gemcHabine). The 

phannaceutic1.1l compositions of the invention identi lied herein arc uscfol for parenteral, topical, oral, nasal (or 

othe1wise inhaled), rectal., or local administration, such as by aerosol or ttamidermally, for prophylaclk and/or 

therapeutic treatment of one or more or the pathologies/indications described herein (e.g .• cancer, pathogenic 

infectious agents, associated conditions thereM). The pham1aceutical comp<isitions can be administered in a 

variety of unh dosage fbnns depending upon the method of admi11istration. Suitable unit dosage forms, include, 

but arc not limited to powders. tablets, pills, capsules, lozenges, suppositories, patches, nasal sprays, injectables, 

implantable sustained-release fonnulations, ltpid complexes, etc. 

(00121 Unless defined otherwise, all technical and scientific tenns used herein have the same meaning as 

commonly understood by one of ordinmy skill in the art to which this invention belongs. Any methods and 

materials similar or equivalent to those described herein can be used in the practice or testi11g of the invention, as 

it will be understood that modifications and variations are encompassed within the spirit and scope of the instant 

disdosurc. 

T@t'geting Moiety 

100131 Provided herein is a composition con1prising a targeting moiety. Also provided herein is an 

immun<iconjugate or fusion protein comprising a t,irgt'ting moiety, In one embodiment, an imrnunoco1\jugate or 
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ti.Lsion protein coh1priscs u targeting moiety and a moiely that inhibits the production or fonct1m1 of regulatory T 

cells. In anoihcr embodiment, a composition compris.e;; a tumor targeting moiety and a molecule that binds 

transforming growth factor beta (TGF-p). 

I0014j A targeting moiety refers to a molecule that hast.he ability to localize and bind to a molecuk pre.,;ent on a 

cell or tissue, such as a nom1al cell or tissue, or a diseased cell or tissue, such as a cancer c.ell or tumor. ln one 

embodiment, a tatgeting moiety can bind to a ligand (directly or indirectly), which is present on a cell. The 

targeting moiety can be an antibody, antibody fragment. polypeptide., peptide-, aptam~:r, ligand, nucleic add, or 

any combination thereof~ that can bind a component of a target cell or mofocule. 

(00151 ln one embodiment. the targeting moiety facilita!Cs delivery ofa biologically a,'.ih1e agent to a target cdl 

(e.g. via receptor-mediated cndocytosis of untibodies binding target cell n.>.eeptors}. For example, a targeting 

moiety can facilitate delivery of the-biologically acrive agenL(s), immunogenic apoptotic material from antibody­

bound tumor targets, or both, t'() an immun(~ cell via interactions between their Fe a:nd Fe receptors (on immune 

cells); this promotes internalization of nucleic. acid via endocytosis and activation of endosomal pat.tern 

recognition receptors (e.g. Toll-like receptors). 

{00161 Jn one embodiment. a targeting rnokty is sek.~kd which is specific for a non-cancerous cell or tissue. For 

example, a targeting moiety can be specific for a molec1,1le present n01111ally on a particular cell or tissue. 

Furtherrnore, in some embodiments, the same molecule can he present on nonnal and cru:1cer cells. Various 

cellular components and molecules arc known. For example, if a t11rgeting moiety is specific for EGFR, the 

resulting conjugate of the invention cM target cancer cells expressing EOFR as well as normal skin epidem1al 

cells expressing EGFR. Therefore, in some embodiments, a conjugate of the invention can operate by two 

separute mechanisms (targeting cancer and non,cancer cells), as further discussed herein. 

10017] In one embodiment, the targeting moiety binds a surface molecule on a regulatory T cdL In one 

embodiment, the surface mokcule is CD4, CD25, CTLA-4 nr LAG-3. 

!Oll:I 81 In another embodiment, the targeting mniely is a t11mor targctii1g moiety. The tumor targeting moiety can 

bind a tumor cell or bind in the vicinity of a tumor cell (e.g., tumor vasculaturc or tumor micmenvironmcnt}. In 

one embodiment, the t11mor targeting moiety binds to a component of a tumor cell, tumor microcnvironment, 

tomor vasculaturc, tumor-as;_;ociated lymphocyte, tumor antigen, tumor-associated antigen, tumor cell surface 

molecule, tumor antigenic dctenninant, tumor antigen--containing t\ision protein, tumor-associated cell. tumor­

associated immune cell7 or tumor vaccine. 

[00191 The iumor targeting moiety can bind to a receptor or ligand on the surface of the cancer cell or may bind 

to an intracellular target of cancer cell provided that the target is accessible to the molecule. Accessibility to one 

or more intracellular cancer c.cll tat'gets may arise in c.am:er cells that have a cmr1ptor11istxl plasma meinbrane such 

as eel ls· which are undergoing apoptosis, necmsis, and the like. In one embodiment, a cancer targeting molecule 

can bind intracellular a po1tion of a cell that does not have a compromised plasma membmne. 

100201 Jn yet another embodiment, the targeting moiety, such as a tumor targeting moiety, binds a growth factor 
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receptor, growth faccor, cytokine receptor, cytokine, or cell surface molecule. Fur exa.mpk:, the targeting i'noiety 

can bind epidennal growth factor receptor {EGFR 1, Erh-8 t ), HER.2/neu (Erb-82), Insulin-like growth factor 

receptor (lGF- l R), TR.AIL-receptor, epithelial cell adhesion molecule, c.arcino-cmbryonic antigen, Prostate­

specific membrane antigen, \.:fucin- l, Vascular endothelial growth factor, CD20, CD30, CD33, CD40, or a 

combination thereof: 

100211 Tn another embodiment, the iumor !argeting moiety binds a regulatory T cell or a :mppre:ssor T C('ll, such 

as CD4, CD25, CTLA-4, or a combination thereof. 

{00221 For example, in vari<rus embodiments, a targeting moiety is specific for or hinds to a component, which 

includes but is not limited to, epidennal growth factor receptor (EGFR, EGfR 1, ErbB-i, HERl), ErbB-2 

(HER2/neu}, ErbB.3iHER3; ErbB-4/HER4, EGFR ligand family; insulin-like grnwth !actor receptor (IGFR) 

family, lGF-binding proteins (lGFBPs) •. IGFR ligand family UOF-1 R); platelet derived growth facior receptor 

(PDGPR) family, PDGFR ligand family: fibroblast growth factor receptor (FGFR) farnily, FGFR ligand family, 

vascular endothelial growth factor receptor (VEGFRJ family. VEGF family; HGF receptor family: TRK receptor 

family; ephrin (EPH) receptor fotnily: A.XL receptor family; leukocyte !yrosine kinase (LTK) receptor family; 

TIE receptor fomi!y, angiopoietin 1,2~ rec.eiHor tyrosine kinase-like ortlhan receptor (ROR) receptor family; 

discoidin domain n~CCJ)lor (DDR) family; RET receptor family; KLG receptor family; RYK receptor family; 

MuSK receptor family; Transforming growth factor alpha (TGF-alplrn) rcc.eptors, TGF-beta; Cytokinc receptors, 

Class I (hematopoietin family) and Class II (i!'lterferon/lL~ l O family) rec.eptors, tumor necrosis factor (!'NF) 

receptor st1pe1family (TNTRSF), death receptor family; caiict"1"-testis {CT) antigens, lineage-specific antigens, 

differentiation antigens, alpha-actinin-4, ARTCl. breakpoint cluster region-Abelson (Bcr-abl) fusion products, B­

RAF, caspa.se-5 {CASP-5), caspase~8 (CASP-8)," beta-cai-enin (CTNNBl), cell division cycle 27 (CDC27), cyclin­

dependent kinase 4 (CDK4), CDKN2A, CO.A- I, dek~tan fosion protein, EFTUD-2, Elongation factor 2 (ELF2), 

Ets variant gene 6iacutc myeloid leukemia l gene ETS (ETC6-AML l) fusion protein. tibroncctin (FN), GPNIV1B. 

low density lipid rcceptor/GOP·L fllc:ose: beta-Dgalactose 2-alpha-Lfucosyltran.sferase (LDLR/PUT) fusion 

protein. HLA-/\2. arginine to isokudnc exchange at residue 170 of the alpha-helix or the alpha2-domain in the 

Hl..A~A2 gene (HLA-1\*20l-Rl70I), HLA-A 11, heat shock protein 70-2 mutated (J·lSP70-2M), KIAA020S, 

MART2, melanoma ubiquitous mutated 1., 2, 3 (MUM-1, 2, 3), pmsrntic acid phosphatase (PAP), neo-PAP, 

Myosin class l., NFYC, OGT, OS-9, pml-RARa1pha fusion protein, PRDX.5, PTPRK. K-ras (KRAS2), N-ras 

(NRAS), 1-JRAS, RBAF600, SIRT2, SNRPD 1, SYT-SSX 1 or -SSX2 fusion protein, Triosephosphate Isomerasc, 

BAGE, BJ\GE-1, BAGE-2,3,4,5, OAOE·l,2,3 .. 4,5,6,7.8, GnT-V (aberrant N-acetyl glucosaminyl transferase V, 

MOATS). I-IERV-K-MEL, KK-LC, KM-l·IN-1, LAGE, l..AGE-1, CTL-recognized antigen on melanoma 

(CAMEL), MAGE-Al (MAGE•lJ, MAGE-A2, MAGE-A3, MAGE-A4, MAGE-AS, MAGE·A6, MAGE-A8, 

MAGE·/\ 9, MAGE-Al 0, MAGE-A! ! , l'v1AGE-A 12, tv1 AGE-3, MAGE-BI, M /.\GE-82, tv1AGE-B5, MAGE-86, 

M.-\GE-CI, MAGE-C2, mudn I (rv1UC1), l\•lART-1/Melan-A (MLANAJ. gplOO, gpl00/Pmell7 (SlLV). 

tyr(lsinasc (TYR). TRP-1, HAGE, NA-88, NY-ESO-l, NY-ESO-l/LAGE-2, Si\GE, Sp 17, SSX-1,2,3,4, TRP2, 
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INT2, cardno-etnbryonic antigen (CE.-\), Kalliktdn 4, mammagh)bin-A, OAI, prostate specific antigen (PSA), 

prostate ~pccil'ic membrane antigen, TRP-lfgp75, TRP-2, adipophilin; interferon indudble protein absent in 

n,elanomn 2 (AJM-2), BJNG-4, CPSF, cyclin Dl, epitheli~l qell adh('-sion molecule (Ep-CAM), EphA3, fibroblast 

growth factor-5 (FGF-5), gl)'coprotein 250 (gp250}, EGfR (ERBB I); l-lER-2/neu (ERBB2), inte,rleukin 13 

receptor alpha2 chain (lL l 3Ralpha3), IL-6 receptor, intestinal caiboxyl esterase (iCE). alpha-fclo protein (AFP), 

M-CSF. rndm-2, MUCI, p53 (TP53), PBF, PRAME, PSMA, RAGE-I, RNF43, RU2AS. SOXHJ, STEAP1, 

survivin {BIRCS)_. human klomerase reverse transcripta.~e (hTERT), telorner-ase. Wilms' tumor gene (WTl), 

SYCPl, BRDT, SPANX, XAGE, ADAM2, PAGE-5, LIP!, CTAGE-1, CSAGE, MMAl, CAGE, BORIS, HOM­

TES-85, /\Fl5ql4, HCA66l, LDHC, MORC, SGY-1, SPOIi, TPXl, NY-S/\R-35, FTHI..17, NXF2, TDRDJ., 

TEX 15. FATE, TPTE. immunoglobulin idiotypes, Bcncc-Jone.s protein, estrogen receptors (ER), androgen 

receptorn (AR), CD40, CD30, CD20, CD\9, CD33, cancer antigen 72A (CA 72-4), cancer alltigcn 15-3 (CA 15-

3}, cancer antigen 27-29 (CA 27-29), cancer antigen 125 (CA 125), cancer antigen 19-CJ {CA 19-9), beta-human 

chorionic gonadotropin, 1-2 microglobuiin, squamous cell carcinoma antigen, neuron-specific enolase, heat shnck 

protein gp96, Gr\-12, sargramostim, CTLA-4, 707 alanine p-roHne (707~AP), adenocarcinoma antigen recognized 

by T cells 4 (ART-4), carcinoembryogenic antigen peptide-1 (CAP-1 ), calcium-ac.tivated chloride c.hannel-2 

(CLCA2), cyclophilin B (Cyp-B), human signet ring tlimor-2 (HST-2); Human papilloma virus (HPV) proteins 

(HPV-E6, HPV-E7, major or minor capsiJ antigens, others), Epstein-Barr vims (EBV) proteins (EBV latent 

membrane proteins-----LMP l, LMP2; others), Hepatitis B or C virus proteins, and HIV proteins. A conjugate can 

further comprise the foregoing as a peptide/polypeptide and/or t~ncoding the same. 

At1tibodies 

10023} In one embodiment, the targeting moiety is an imnnmoglobuli11. As used herein, the tenn 

"immunoglobulin" includes natural or artificial mono- or polyvalent antibodies including, but not limited to. 

polyclonal, monoclo11al, multispecific, human, humanized or chimeric antibodies, single chain antibodies, Fab 

fragments, F(ab') fragments, fragments produced by a Fab expression library, a.mi•idiotypic (anti-Id} antibodies 

(including, e.g., anti-Id antibodies to antibodies of the invention), and cpitope-binding fragments of any of the 

above_ The term "antibody," as used herein, refers to irrnnunoglolmlin molecules and immunokigicaHy active 

portions of immunoglobulin molecules, i.e-, molecuks that contain an antigen binding site that 

immunospedfically bind~ an antigen. The immunoglohulin ion can be of any type (e.g., lgG, lgE, JgM, lgD. lgA, 

and lgY), class (e.g., lgGl, lgG2, 1gG3, lgG4, lgAI, and lgA2} or subclass ofimmunoglobulin molecule. 

[00241 An antibody as disclosed herein includes an antibody fr.:1gment, such as, but not limited lo, Fab, Fab' and 

F(ah')2, Fd, single-chain Fvs (scFv), single-chain antibodies, disuH1de-linh>d Fvs (sdt\r} and fragments 

comprising either a VL or VH domain_ In one embodiment, the targeting moiety is an antibody or scFv. 

10025) An antigen-binding amib<)dy fragment., including single-chain antibody, may comprise the variable 

region(s) alone or in combination with the entirety or a portion of the following: hinge region, CH I. CH2, and 

CH3 domains_ An antigen-binding fmgment can also comprise any combination of variable region(s) with a 
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hinge region. CH1, CH2, and CH3 domains. Also includes is an Fe fragment, antigen-Fe fusion proteins, and Fe­

targeting moiety. The antibody may be from any animal origin including birds and mammals. In one aspect, the 

antibody i:s, or derived from, a human, tnurinc (e.g .. mouse and rat), donkey. sheep, rabbit, goat, guinea pig. 

camd. horse, or chicken. fun.her. such antibody may be a humanized version of an antibody. The antibody may 

be monospedi1c, bispecilic. trispecific. or of greater multispecifidty, 

{002~1 The antibody herein specifically indude a '\;hirneric" antibody in which a portion oflhe heavy and/or 

lighl chain is id~ntical ·with or homologous 10 con-esponding sequetices in antibodies derived from r1 particular 

spe,eies or belonging to a pmticular antibody class or subclass, while the remainder of the chain(s) i.s identical with 

or homologous to corn!sponding sequences in anlil>odies derived rrom another species or belonging to another 

antibmly class or subclass, as well as fh~b'111ents of such antibodies, so long as they t'.Xhibit the desired biological 

activity (U.S. Pat. No. 4,816,567: and Morrison et al (1984) Proc. Natl. Acad. Sci. USA, 81:6851-6855). A 

chimeric antibody of interest herein includes "primatizetl'' antibodies comprising variable domain antigen-binding 

sequences derived frmn a non-human primate (e.g., Old \Vorld lvfonkey, Ape etc) and hmmm conslant region 

sequen,:es. 

J00271 Various method$ have been employed to produce antibodies. Hybridoma technology, which refers to a 

cloned cell line that produces a single type of antibody, uses the cells of various species, including mice (murihc), 

hamsters. rats, and hun1ans .. Another meihod to prepare an antibody uses genetic engint.!ering including 

recombinant DNA techniques. For example, antibodies made from these techniques include, among others, 

chimeric antibl1dics and humanized antibodies. A chirnc,ic antibody combines DNA encoding rtigions from more 

than one type of species. For example. a chimeric antibody may derive the variable region from a mouse and the 

(:ons.tant region from a human. A humani7..cd antibody comes predominantly fr1"'1m a human, even though it 

contains nonhuman portions. Like ti chimeric antiboti.Y, a humanized antibody may contain a completely human 

constant rcgit)n. But unlike a chimeric antibody, the variable region may be partially derived from a human. The 

nonhuman. synthc:.:tic portions of a humanized antibody of-len come from CDRs in murinc rmtibodie.s. In any event 

these regions are crudal to allow the antibody to recognize and bind to a specific antigen. 

100281 In one embodiment, a hybridoma can produce a tum()f targeting moiety and a molecule that hinds 

trnnsforming growth factM beta (TGF-[1 )- For example. a hybridmna c.an product an antibody, such as an anti­

EGFR or anti-HER2 antibody linked [() a molt.x:l1k that hinds TGF-13, such as a polypeptide comprising SEQ ID 

NO. 1, 2, or 3. 

100291 An antibody fragment can comprise a portion of an intact. antibody, e.g. comprising the antigen-binding or 

variable region thereof Examples of antibody fr.agmcnts include Fab, Fab', F!ab')2, and Fv fragments; Fe 

fragments or Fe-fusion products; diabodies; linear antibodies; single-chain antibody mofocules; and multispecific 

antibodie$ fom1ed from antibody th1gmenl(s). 

100301 An intact antibody is one which comprises an amigen•binding variable region as well as a light chain 

constant domain (CL) and heavy chain constant domains, CH 1, C:H2 and CH3. The constant domains may be 
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nativti st~<}tmn~e constant domains (e.g., human native sequence constant domains) or amino acid sequence variant 

thereof or any other 1nodified Fe (e.g. glycosylation or other engineered Fe}. 

(0031 l The intact antibody may have one or rnore ''etlcctor functions" which refer to those biological activities 

attributable to the Fe regi()n (a native sequence Fe region or amino acid sequence variant Fe region or any other 

modified Fe region) of an antibody. Examples of antibody effector functions include Clq binding; complement 

dependt~nt tytotoxicity; Fe receptur binding: antibQdy-dependent cell-mediated cytotoxicity (A.DCC); 

phagocytosis; down regulation of cell surface receplors (t.g., B cell receptor; BCR), etc. 

100321 Depending on the amino acid scqucnci~ of the constant domain of their heavy chains, intact antibodies can 

be assigned to different "classes." There arc five major classes of intact antibodies: lg.A, lgD, lgE. lgG,. and lgM, 

and several l)f these may b\.' iurther divided into ··subdasses'' (isotypes), e.g., lgG L lgG2, f gO3, 1gG4, lgA, and 

lgA2. The heavy-chain constant domain~ !hat correspond to the different classes of antibodies are called alpha,().., 

f, -y, an(l µ respectively. The subunit strnctures and three-dimensi{mal configurations of different classes of 

immunoglobulins arc \:i,,cll known. 

{00331 Examples ofanlibodie~ which ~an be im:orporuted in!o c.rnnpositions and methods disclosed herein 

include. but ,tre not limited, to antibodies such as cctuximab (chi1t1eric monoclonal antibody to epidenual growth 

factor recer>tor EGFR). paniLumumuh (anti-EGFR), ni1Mtuzumab (anti-EGFR). 88, Rituximab (ch.imeric 

murineihuman anti-CD2O MAb); 1-lerceptin, trastuzumab (anti,-Her2 hMAb); PanorexTM { 17- lA) (murine 

mo11oclonal antibody}; Panorex @.!. (17-lA) (chime1ic murine monoclonal antibody); lDEC-Y2B8 (murine, anti­

CD20 MAb)~ BEC2 (anti-idiotypic MAb, mimics the GD epilope) (witb BCG); Oncolym {Lym-I monoclonal 

antibody); SMART Ml95 Ah, humanized .13' l LYM-! {Oncolym}, Ovarex (B43.l3, anti-idiotypic mouse MAb}; 

MDX-210 (humanized anti-HER-2 bispecific antibody); 3622W94 MAb that binds to EGP40 (17- JA) 

pancarcin<.nna antigen on adenocarcinomas; Anti-VEGF, RhuMAb (Avastin; inhibits angiogenesis); Zcnapax 

(SMART Anti-Tac (I L-2 receptor); SMART M 195 Ab, humanized Ab, humanized); MDX-210 (hu1rnmizcd a.nti­

HER-2 bispecific antibody); MDX-447 (humanized anti-EGf receptor bispecific antibody); NovoMAb·G2 

(pancarcinoma specific Ab); TN'!' (chim..:ric MAb to histone antigens); TNT (chimeric MAb lo histone antigens); 

Gliomab-H (Monoclonals···-Humanized Abs); GNI•250 Mab: EMD-72000 (chimeric-EGF antagonist); 

LymphoCide (humanized I..L2 antibody); and MDX-260 hispecitk, targets GD-2, ANA Ab, SMART IDIO Ab, 

SMART ABL 364 Ab or lrmm1RAIT•CEA. Examples of antibodies include th~)se disclosed in US5736 l 67, 

US70(i0808. and l.JS58~ 1337. 

100341 In one aspect. an antibody or fragment thereof (e.g. scFv) is coupled, conjugated, linked cir fused, either 

direclly or via a linker, to a molecule that binds TGF-~, such as a polypeptide sequence derived from a TGF-~ 

receptor. On one embodiment, rhe antibody or scFv fused or c.oupled to the molecule that binds TGF·P can be an 

antibody or scPv that binds HER2incu, CD2fJ, CD4, CD25, or CTLA~4 The linker can be an amino acid linker. 

ln one embodiment, a linker L~ GGGGSGGGGSGOGGS (SEQ ID NO: 31 ). In another embodiment, a linker is 

GGGGS (SEQ ID NO: 32). In one embodiment. the TGF-~ receptor is TGF-~ r<~c1..~ptor type 11 (TGF-f1 RH), or a 
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variant thereof. In mmiher embodiment, the TGF-P rccepwr is TGF-f~ receptor type III (TGF-[1 R Ill), or a variant 

thereof. The polypeptide derived from a TGF-P receptor c.an be any portion oftherec<:ptor. In one embodiment, 

the polypeptide is derived from the extracellular domain of a TGF-P receptor, such as the extracellular domain of 

TGF-(3 Rll or TGF-P Rlll, or a variant thereof. ln one embodiment. the polypeptide sequence comprises SEQ. 

ID. NO: 1. In another embodiment, the polypeptide sequence comprises SEQ. ID. NO: 2. In another 

embodiment, the pQlypeplide sequence 1;omprises SEQ. ID, 3. 

100351 In one 1:mbodimenl, an antibody or fragment thereof is linked or fused to a polypeptide that binds TGF-f3, 

with a linker or without a linker. In one embodiment, the co1tjugate comprises Cetuximab heavy chain linked or 

fused to TGFfl-RII ECD. In anmher embodiment, the conjugate comprises Cetuximab heavy cha.in linked ot fused 

to TGFf~-Rll ECD. In another emb11diment, the conjugate comprises Cetuximab light chain linked or fus(."(f to 

TGF0-Rll ECO. In another embodiment, the conjugate comprises Cetuximab light chain linked or fused to TGF0-

Rll ECD. In another embodiment, the conjugate comp1ises Cetuximab scFv linked or fused to TGF!1-Rll ECD. ln 

another embodiment, th1:~ conjugate comprises Cetuximab scFv linked or fused to TGF11-RH ECD. In another 

embodiment, the conjugate comprises Trnstuzumab heavy chain linked or fused to TGFP-Rll ECD. In another 

embodiment, 1he coqjugate comprises Trastuzumab heavy chain linked or fused w TGFf1-RJJ ECD. In another 

embodiment, the conjugate comprises Trastuzumab light chain linked or fused t(J TGFP-RII ECD. In another 

embodiment, !he conjugate comprises Trastuzumab light chain linked or fuse.d lo TGFf1-R II ECD. l.n anotJ1er 

embodiment, the conjugate l'-otnprises Trastuzumah scFv linked or fused io TGF~-Rll ECD . Tn another 

embodiment. the conjugate comprh;es Trastuzumab stFv linked or fused to TGF~{~R Tl ECD . In another 

embodiment, the conjugate con1priscs Rituximab heavy chain linked or fust·d to TGFP-RII ECO. In another 

cmbodime11t, the conjugate comprises Rituximab heavy chain linked or fu1,;ed to TGF!~-RIIECD. ln another 

embodimem, the conjugate comprii;es Rituximab light chain linked or fused to TOFp~RJl ECD. Tn another 

embodiment, the c(mjugaLe comprises Rituximab light chain linked or fused to TGF11-Rll ECD. In another 

embodiment, the conjugate comprises Rituximab scFv linked (Jr fused to TGFP-Rll ECD. In another embodiment, 

the conjugate comprises RittL'dmab scFv linked or fused to TGFI\-Rll ECO. 

(00361 In another embodiment, the cunjugale comprises Ccinximab heavy chain linked or fused lo TGF~-RHI 

ECD. In another embodiment, the conjugate comprises Cetuxiniab heavy chain linked or fused to TGF/3-RJH 

ECD. In another embodirtwnl, the conjugate comprises Cetux.inrnh light chain linki..-d or fused to TGFP-Rlll ECD. 

ln another embodiment, the conjugate comprises Cetuximab light chain link.cd or fused to TGP{:l-RIU ECD. Jn 

another embodiment, the conjugate comprises Cetuximab scFv linked or fused to TGFP-Rlll ECD. In another 

embodiment, the conjugate comprises Cctuximab scFv linked or fused to TGFf~-R Ill ECD. fn another 

embodiment. the conjugate comprises Trastuzumub heavy chain linked or fused to TOFfl-Rlll ECD. Tn anothet 

embodiment, the conjugate comprises Trastuzumab heavy chain 1ir1ked or fused to TGFP-Rlll ECD, ln another 
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embodiment, the c.unjugate comprises Trastuzumab light chain linked or fused to T(iFl3-RIII ECO. In anothl.!r 

embodiment, the conjugate comprises Tn1stuzu111ah light chain linked or fused to TGFr1-Rlll ECD. In another 

e,ul)Qdimem, the conjugate comp1ises Trastuzuma:b scFv linke<l or fused to TGFf3-R rt! ECD . In another 

cmb11diment, the conjugate comprises Ttastuzumab scFv linked or foscd to TGFP-Rlll ECD. Jn another 

tmbodiment, the crn\jugate comprises Rituximab heavy cha.iil linked or fused to TGF~-Rlll BCD. In another 

embodiment, !he L~onjugat.e comprises Rituximab heavy chain linked or fused to TGFP~RIIJ ECD. Tn another 

embodiment, the cnnjugate comprises Rit-uximab fight chain linked or fhsed to TGFf~-Rllt ECD. In another 

embodiment, th(! conjugate comprises Rituximab light chain linked or fused to TGF~-RIII ECD. In another 

embodiment.. the c.onjugale comprises Rituximab seFv linked or fused to TGFf{-Rlll ECD. rn another 

embodiment, the conjugate l'omprises Rituximab scFv linked or fused to TGq}-Rlll ECD. 

Apiamers 

(00371 In one aspect of the invcnlion, the targeting 1t1oiety is an aptamcl'. For example, in some embodiments, the 

aptamer is comprised of a nucleic acid that functions as a targeting moiety. which is coupled to a molecule that 

binds transforming growth factor beta (TGF-P), s~ich as a. polypeptide sequenc-e derived from aTGF-P receptor. 

In one embodiment, the TGF-13 rece1)tor is TGF-[3 receptor type II (TGF-[3 Rll.), or a variant thereof. In another 

embodiment, the TGF-rl recepmr is TGF-~ N:ceptor type I II (TGF-fi RJH), or a variant thereof. The polypt..-ptkk 

derived from a TGF-0 receptor can be any portion of the receptor. ln one embodiment, the polypeptide is derived 

from the extrnc.ellular domain of a TGF-P receptor, such as the extracellular domain of 'fGF-[3 RU or TfW~!:I Rlll, 

or a v,triant thereof. In one embodiment, the polypeptide sequence comprises SEQ. TD. NO: l. In another 

cmbl)diment, the polypeptide sequence comprises SEQ. ID. NO: 2. In another embodiment, the polypeptide 

sequence comprise.~ SEQ. ID. 3. 

100381 In various embodiments, an aptamer is specific for a molecule on a tuHior cell, tumor vasculature, and/or 

a tumor microenvironment. The tcnn ''ap1amer" includes DNA, RNA or peptide8 that al\~ selected based on 

specific binding properties to a pmticular molecule. For example, an aptamer(s) can be selected for binding a 

particular gene or gene product in a tumor cell, tumor vusculature, tumor microenvironmenl, andior an immune 

cell, as disclosed herein, where selection is made by methods known in the art and familiar to one. of skill in the 

art. Subsequently, said aptmner(s) can be administered to a subject to modulate or regulate an immune response. 

100391 Some aptamers having affinity !o a specific pi-o!ein, DNA, amino acid and nucleotides have been 

described (e.g., K. Y, Wang, et al., Biochemistry 32: 1899-I 904 { 1993); Pitner et at.. U.S. Pat. No. 5,69 l, l 45; 

Gold. ct al., Ann. Rev. Biochem. 64:763-797 (1995); Szostak et al., U.S. Pat. No. 5,631,146). High affinity and 

high specificity binding aptamers have been derived from combinatorial libraries (supra, Gold, et al.). Aptamers 

may have high affinities, with equilibrium dissociation cMstants ranging from micn1molar to sub-nanomolar 

depending on the selection used, aptamcrs may also exhibit high selectivity, for example, showing a lhousand fold 

discrimination betw·een 7-methy1g and g (Haller and Sum6w, Proc. Natl. Acad. Sci. USA 94:8521-8526 (1997)) 
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or between D and L-tryptophan {supra, Gold et al.). 

roo40J An aptamer can be selecied based on the particular mi)lecule targeted (e.g., aptamer targeting EGFR or 

other cancer markers). Standard procedures n.ir in vitro selection are known, such a.s SELEX experiments, 

dcscribecJ at Science 249 {4968) 505-510 (1990), and Nature (London), 346 (6287) 818-822 (1990) which can be 

followed throughout, or wilh modifications and improvements knnwn in the art. 

Peptides 

(0O4ll In some aspects of the invention the targeting moiety is a peptide or polype1-,tide. For example, in some 

embodiments, the targeting polypi.iptide is c.ouplcd to u moleC;uk thaJ binds transforming growd1 factor oeta 

(TOF-~n, sl1ch as a polypeptide seqlience d(~rived from a TCF-f~ receptor. Tn one embodiment, the TGF-~ 

receptor is TGF-~) receptor type 11 (TGF~P RH), or a variant then .. ·of. In another embodiment. the TGF-r~ rect.11tor 

is TGF-f3 receptor type lll (TGF-i~ R Ill), or a variant thereof. The polypeptide derived from a TGF-~1 receptor can 

be any ponion of the receptor. Tn one embodiment, the polypeptide is derived from the extracellular domain of a 

TGP-f1 n: .. -ceptor, such as ihe extracellular domain ofTGF-~1 IUI or TGF-~1 RIII, or a vatiant thereol'. In one 

embodiment, the polypeptide scqu~~nce comprises SEQ. ID. NO: 1. In another embodiment, the polypeptide 

sequence comprises SEQ. ID. NO: 2 . .ln another embodiment, the polypeptide sequence compris<..'S SEQ. ID. 3. 

100421 A peptide includes any analog, fragment or chemical derivative of a peptide whose amino acid residue 

s~~qucncc is shown ht•rein. Thei-cforc, a present peptide can be subjec.t to various changes, substitutions, insertions, 

and deletions where such changes provide for certain advantages in its use. In this regard, an alphavheta3 peptide 

of this inwntion C(HTesprn1ds to. rather than is identical to, the sequence of a recited peptide where one or more 

changes are ma<ll~ and it retains the ability to function as an alphavbetu3 peptide in one or more of the assays. 

{00431 The tem1 ··analog" includes any peplide having an amino acid reiiidue scqu,i11ce substantially identical to a 

sl!quence 5-pecitically shown herein in which one or more residues have been conservatively substituted \.Vilh a 

fltnciionally similar residue and which displays the alphavheta3 activity as described herein. Examples of 

conservative substitutions include the substitution of one non-p1Jlar (hydrophobic) r($idue sue.Ii as isoleucine, 

valinc, icucinc or methionine for another, the substit\.ltion of one polar (hydrophilic) !'csidue for another such as 

between arginine and lysine, between glutamine atid asparaginc, bet\veen glydne and serine, the substitution of 

one basic residue sucj-1 as lysine, arginine or histidine for another, or the substitution of one acidic residue, such ns 

aspartic acid or glutamk acid foi' another. 

f0044J The tem1 "fragment" refcri, to any subject polypeptide having an amino acid residue sequence shorter 

than that of a polypeptide whose aminQ add residue sequence is disclosed herein. 

100451 As used herein ·•a tumor targeting peptide'' includes polymers containing fewer than JOO amino acids, 

where the polymer specifically binds to a cellular component of a tumor cell, tumor vascu lature_, and/or a 

component of a tumor microcnvironment. 

10046] A peptide of the present invention can be synthesized by any of the techniques that are knowi1 to those 

skilled in the polypeptide art, including n.>combinant DNA techniques. Synthelic chemistry techniques, such m, a 
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solid-phase Merrifield-type synthesis, are preferred for reasons of purity, antigenic specificity, freedom from 

undesired side products, ease of prod!,!ction and t.he like. An excellent summary of the many techniques available 

can be found in Steward el a.i., "Solid Phase Peptide Synthesis", W. H. Freeman C<.l., S,ui Francisco. 1969; 

Bodanszky, el al., ''Peptide Syn:thesis", John Wiley & Sons, Secr:md Edition, 1976; J. Meienhofor, "Hormonal 

Proteins and Peptides", Vol. 2, p, 46, Academic Press (New York), 1983: Jvlerritield, Adv. Enzymol., 32:221-96, 

1969; Fields el al., In!. J. Peptide Protein Res., 35:161-214. 1990; and U.S. Pat. No, 4,244,946 for solid phase 

peptide synthesis, and Schn~der et al., •'The Peptides", Vol. l, Academic Press (New York), 1965 fi.)r classical 

soluiion synthesis. i\ppropriat~~ protective groups usable in such synthesis are described in the above texts and in 

.J. F. W. McOmie, "Prntt:.ctive.GnH1ps in Organic Chemistry", Plenum Pre$s, New York, 1973. 

Inhibition of Regulatory T Cell Function or Production 

(00471 Also provided hen.~in is a rnoiety that reduces the number or function of a CD4+ regulatory T cell. The 

moiety that reduces the number or function of a CD4+ regulatory T cell t.~n be in a composllion with a cytotoxic 

anticancer agen!. The cytotoxic anticancer agent can be a chemotherapeutic agent, a kinase inhibitor. a tumor 

targeted antibody, or any cornbinution tht~cof. 

100481 Without being bound by the.ory, immune cells <:an play a role in the anti tumor efficacy of cytotoxic 

anticuncer agents {chemotherapeutic agents, tumortu:rgete-d antibodies). Activated NK cells and antigen-specific 

CD4+ helper T cells and CD8+ cytotoxic T cells can induce or promote death of tumor cells via cytolytic 

products: Death ligands (TRAIL, FasL) which engage death receptors {TRAIL,.R l, TRAIL-R2, Fas!CD95), 

granule proteases (Granzyme A, Granzymc B), Perforin, and lnlerferon,.y, which are believed to be repressed by 

TGF-i3. Immune cell!et can C<1operate ,;vith cytotoxic anticancer agents or tumor cell-targeted antibodies to induce 

tumor cell death: (i) lmmune cell-mediated ·extrinsk' death signals cooperate with chemotherapeutic agent­

induced 'intrinsic' d<!ath signals to indi1ce tumot cell death; (ii) .Immune cells promote antibody dependent 

cellular cytolo1'kity. Depletion of CD8+ T cells can irnpair the in vim response of tumots to cytotoxic anticancer 

agents (chemo!hernpeutic agents). Depletion ofNK cells can also impair AOCC of tumor cells by tumor targeted 

antibodies. 

(00491 Without b.;=ing h~)und by theory, regulatory T cells can inhibit the antitumnr efficacy of cytotoxic 

anticancer agents {chemotherapeutic agents, tumor targeted antibodies). Na1ve CD4-;-T cells may differentiate 

into helper T cells (Tu I, T1:2) or regulatory T cells (TR·~~). CD4+ T helper cells have a role in the induction and 

nrnintenance of imrnun(: respon!ics and mem<iry. CD4+ T cell help is typically used for priming and secondary 

expansion of CD8+ T cells. However, tumor cells can actively suppress immune responses by producing 

immunosuppressivc cytokines (such as TGF-P) and increasing the number or function ofregulatory T cells 

(CD4+ CD25+ Foxp3+ ). TGF-fl can promote the number and fu11ction ofregulatmy T cells, amt inhibit the 

cytotoxic ability of CDS+ Tcells and NK cells. Regulatory T cells can express TGF-f~ and inhibit the generation 

or: activation of CD4+· T helper cells or CDS·" cytotoxic T cells. 

(0050] In one embodiment, tbe moiety tha! reduces the numb{tr or function of a CD4+ regulatory T cell is fused 
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or conjugated to a c:ytotoxic anticancer agent. In another embodiment, the moiety that nxluces the number (1r 

function of a CD4+ regulatory T cdl is fused to a targeting moiety. 

(00511 In one embodrme11t, the moiety that reduces the number or function ofa CD4+ regulatory T cell binds a 

surface molecule on a rcgularory T cell. In one embodiment, the surface molecule is CD4, CD25, CTLA-4 or 

LAG-3. rn one embodiment, the moiety that reduct!S the number or function of CD4+ regulatory T cells is an 

antibody or other moiety ihat binds CD4 or CD2.5. In another embodiment, the moiety that that inhibits the 

production or function of regltlatm-y T cells is a molecule that inhibits or antagonizes the (!Xpression or function of 

STA, T3, Foxp3, CTLA-4, or TGF-r1. In one embodiment, the molecule that inhibits or antagonizes the expression 

or function of STAT3, Foxp3, CTLA-4, or TGF·f1 is a small interfering RNA. 

Compositions 

[00521 Also provided herein is a composition comprising a cytotoxic anticam'.er agent and a moiety that reduces 

the number or fonction nfa CD4-;- regulatory T cell, \"-··herein said cytotoxic anticancer agent is a 

chemotherapeutic agent, a kinase inhibitor, a tumor targeted a.mibody, or any combination thereof Jn another 

embodiment, a ~'.omposition comprises an immunoconjugatt'. or fuskm prcitein comprising a target:ing moiety and a 

moiety that inhibits the production or function of regulatory T cdls, 

[00531 In yet ,mother embodiment, a composition comprises a tumor targeting moiety and a molecule that binds 

TGF-ft ln one embodiment, the targeting moiety is a tumor targeting moiety and the molecule that binds TOF-P 

is a polypeptide sequence derived from a TGF~f! receptor. In one embodiment, the TGF-P receptor is TGF-fi 

receptt}r type II (TGF-(1 RTI}, or a variant thereof. In another cmbt)dimenl, the TGP-f3 receptor 1s TGF-f3 tcc.cptor 

type fll <TGFaf3 Rlll), or a variant then..-xJf. The polypeptide-derived from a. TGF-P receptor can be any portion of 

the receptor. In one embodiment, the polypeptide is derived from the extracellular domain of a TGF-[1 receptor, 

~tich as the extracellular domain of TGF-13 Rll t)r TGF-13 Rill, or a variant theteot: ln one embodiment, the 

polypeptide sequem:e c.ornprises SEQ. lD. NO: t. In anMher embodiment, the polypeptide sequence comprises 

SEQ. ID, NO: 2. In another embodiment, the polypeptide seque11ce comprises SEQ. ID. 3. 

100541 The one or more cornposilionll disclose.cl herein can tllrl'he1· comprise a cytotoxic anticancer agent. In one 

embodime11t, a cytotoxic anticancer agent can induce 'irnmunogenic' death of tumor cells. An anticancer agent 

can induce cellular stress or damage of tumor eells. Damaged twnor cells release tumor cell antigens and 

endngenous ''danger signals'' tem1ed a "Damage-associated molecular pattermt (DA MP~iAlannins), 

DAMP;;/Alarrnins alert the immune system by the following mt->ehanisms: {i) Promoting uptake and cross­

presentution t~f antigens from tumor cells by antigen presenting cdls (APC) or dcndritic cells (DCs); (ii) Inducing 

activation or maturation of DCs. leading to upregulation of co-stimulatory molecules and cytokines which 

promote activation of innate and-adaptive immune responses: (i,) Activation of Natural Killer (NK) Cells: and {ii) 

Activation of antigen-sped fie CD4+ T cells and CD8+ T ('ells. 

{0055] ln another embodiment, the one or more compositions disclosed herein can fo1ther comprise a 
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chemotherapeutic agent. The chcmotherapei1tic agent can be doxo111bici11. In another embodiment, t.he 

chemotherapeutic agent is ,t t.opoismnerase-interacting agent, anthracydine. mitoxantrone, camplothecin, 

camptoth(;,'Cili analogue, epipodophyllotoxin, etop()Si<lc, alkylating agent. cyclophosphamide, cisplatin, cisplatin 

analogue, antimetab<ilite, lluoropyrimkline analogue, 5~lluorouracil, gemciiabine, azacytidine, antimicroiubuk: 

agent, tuxane, paclitaxel, or docetaxd. 

[005fij In one embodiment, lhe anticanc-er cytotoxic agent can be fused Qr conjugated t.o a moiety that reduc-es the 

number or function of a CD4+ regulatory T cell; an immunoconjugate <:)r fusion protein comprising a targeting 

rnoiety and a moiety that inhibits the production or function of tegulatory T cells, or a tumor targeting moiety and 

a molecule that binds transfonning growth factor beta (TGF-~). 

!00571 In another embodiment, the one or more compositions disclosed herein can further comprise a tumor cell, 

tumor amigcn. or turnor-associa.ted antigt::n, immune cell, dendritic cell, or at1y combination thereof. In yet 

another embodiment, the one or more c<impositicms disclosed herein can further comprise a iela.nus antigc11. Tn 

yd another embodiment, the one or more compositions disclosed herein further comprises a pDOM. In one 

embodiment, the pDOM i:.; fused to a catk)nlc polypeptide. lrt another cnibodiment, the pDOM is fused lo an 

argjnine or histidine enriched polypeptide sequ(mce. ln yet another embodiment, the pDOM fused to 

polyarginine or polyhist.idine polypeptide. [n one embodiment, the pDOM is fused to 1 to 20 arginines, 

such as to 1,2,3,4,5.6,7,8,9, 10, II, 12, 13, 14, 151 16, 17, 18, 19,or20arginincs. 

10058} Also provided lwrein is a method of preventing or treaiing a neoplastic disorder in a subject in need 

thereof comprising administering a compositions disclosed herein. rn one embodiment, a cytotoxic anticancer 

agent and a moiety that reduces the number or function of a C:D4+ regulatory T cell, wherein said cytotoxic 

anticancer agent is a chemotherupcutk agenl, a kinase inhibitor, a tumor targeted antibody, or any combination 

thereof, is administered to the subject. fn anorher embodiment, a composition comprising an immunoconjugate or 

fusion protein comprising a targeting moiety and a moiety that inhibits the production or function of regulatory T 

cells is administered to the subject. In yet another embodiment, a composition comprises a tumor targeting 

moiety and a molecule that binds transforming growth foctor bet.a (TGF-fn is administered to the sub_ject. In one 

embodiment, the neoplastic disorder is not a CD4-expressing T-cc!I malign:mcy. 

10059! In one embodiment, the method comprises administering a composition comprising a targeting moiety, 

which is coupled to a molecule ihat binds transforming growth factor beta (TGF-fH, such as a polypeptide 

sequence derived from a TGF-f3 receptor. In one etnb(idimerit, the TGF-{i recepfor is TGF-~ receptor type II 

(TGF-f1 RI I), (lf a variant ther<.!Of. ln another {:mbodiment, the TGF-f~ receptor is TGF-13 receptor type HI (TGF-f3 

RIil), or a variant the1'eo[ The polypeptide dedved from a TGF-f1 receptor can be any po11ion of the rt-"Ceptor. ln 

one embodiment, the polypeptide is derived from the extracellular domain of a TGF .. p n .. "C(."f)tor, such us the 

extracellular dtnnain of TGF-fl Rll or TGF-fl Rm, or a variant thereof. In one. embodiment, the polypeptide 

sequence comprises SEQ. ID. NO: 1. In another embodiment, the pQJypeptidc sequence comprises SEQ. ID. NO: 
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2. In another embodiment, the polypeptide sequence comprises SEQ. ID. 3, 

100601 In one embodiment; the method funher comprises adt'ninistering to the subject an anticanctir agent, 

wherein said anticancer agent is a chemotherapeutic agt~nt, antibody, tyrosine kinase inhibitor, cytokinc, targeted 

therapeutic agent, immunotherapcutic agent, hormonal therapeutic agent, or antiangiogenic agent. The 

chemotherapeutic agent can be doxorubicin. In another embodiment, the cht\mothcrapeutic agent is a 

topoisornerasc-interacting agent, anthracyclfoe, mhoxantrooe1 camptothecin, carnptothecin analogue, 

epipodophyllot.o>;.in, etoposide, all<yl-ating agent, cyclophosph,imidc, cisplatin, dsplal:in analog11e, antimetaholite, 

11uoropyrimidine analogue, 5-fluorouracil, gerncitubine, azacytidine. antitnicrotubule agent, taxane, paclitaxel, or 

docetaxel. 

[00611 In another embodiment, the met11od further comprises administering to the subject a vaccine, wherein the 

vaccine comprises a tumor cell, tumor antig~•,n, t:umor-associa1ed antigen, dendritic cell, or any combination 

theri.."Of. ln another embodiment, the method further comprises administering to the su~ject a PAMP or DAMP. 

)00621 In anoth~~r embodil'n<.~nt, the method funher comprises administering to the subject a tetanus antigen. In 

yet another embodiment, lri another· emhodiment, the method further comprises administering to the subject a 

pOOM. In one embodi rnent, the pDOM is fuse<l to a cationic polypeptide. In another cm bod iment, the pDOM is 

fused to an arginine or histidine enriched polypeptide sequence, In yet anothe1' emboditntint, the pDOM fused to 

polyarginine or polyhistidine polypeptide. In one embodiment, 1:J1e pDOM is fused to l In 20 arginines, such as io 

L 2, 3, 4, 5, 6, 7, 8, 9, 1(1, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 arginines. 

100631 While pref(!rr~~d embodiments of the p1·c..-se11t invention have been shown and described herein, it will be 

obvious to those skilled in tht~ art that such embodiment.'i are provided by way of example only. Numerous 

variations, changes, and substitutions \Vill now occur LO tlwse skilled in th<: art without departi11g from the 

invention. lt should be understood that vari(ius alternatives to the embodiments of the invention described herein 

may he employed in practicing the invention. lt is intended that the following claims define the scope of the 

invention and that methods and structures within the scope of the..;,e claims and their equivalents be covered 

thereby. 

EXAMPL~:S 

100641 Example 1: Depklig_n.9.f.C.Q.8.± T cell\ in1m1iI~Jl1.~ in vivo rcspm:ise of tumors to cytotoxic antig.ilrn 

100651 lo detem1ine whetl1er CD4+· T cells help or inhibit \'he antitumor efficacy of cytotoxic anticancer agents 

in vivo, immunocompetent mice bearing syngeneic tumors ,vcre treated with cytotoxic anticancer agents \Vith or 

without administratjon of an anti-CD4 antibody that deplete'> CD4+ T cells in vil'o. Our studies indicate that the 

depletion ofCD4r- regulatory T cells with an antibody 1argeting CD4 augments the response oftumnrs to 

cytotoxic chei11otherapy or lumor-targett~d antibodies. lmprovcntent of the anti tumor response to chemotherapy by 

depletion of CD4+ T cells is mediated via CD8-t- T cells since combine-d depletion ofCD8-;-T cells and CD4+· T 
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<:ells results in loss of the antitumor effect ofchemntherapy. 

[00661 BALB/c mice were injecled subcutan~o~1sly with syngenek CT-26 mouse colon cancer cells (2 x IO\ 

CT26 tumoHwaring BALBic mice were treatt~d with monoclonal antibodies to deplete specific lymphocyte stlh­

populalions. in ~1ivo [anti-CD4 antibody {GK 1.5), anti-CD8 antibody (GK2.43), and/or anti-NK cell antibody 

(asialo-Oivl)], and then treated with irinolecan {i.p. 50 mg/kg weekly x 3 weeks) or lel'L untreated (PIG. I). 

Anal>1~is of tumor volume indicated 1ha1 the antitumor t:>f't'cct or irinole<:an was significantly impaired in animals 

depleted of NK cells and ens· T cells; in mice depleted of CDfh- T cell~. tumors failed to respond to a dose of 

irinotecan that inhibited tumor grov>th in immunocompetent anim,1ls. These data indicate lhal the cellular 

immune system (CD8+ T cells) is in!:>lrurnental in promoting the antin.unor effects of chemotherapy in vlvo. 

100671 Example 2: Depletion ofCD4+ T cdlsjrnnr.pves the response ofcolorcctal ca1]9.~n!JP cvtot.o~i£ 

anticancer ai!ents, 

(0068] BALB/c mice bearing syngeneic CT-26 mouse colon cancer cells (2 x 105
) were treated with frinotecan 

(i.p. 50 mg!kg weekly x 3 weeks} with or without .administration of antibodies to deplete specific lymphocyte sub­

populations in vivo [anti-CD4 antihody (OKl .5) and/or anti-CD8 antibody (GK2.43)]. Depletion c1f 

CD4+CD25+Foxp3 .;.. regulatory T cells With the ant"i-CD4 antibody (confirmed by flow cytometry-f.'IG. Z:C) 

improved the response of tumors to cytotoxic chemotherapy (PIG. 2 A. B). Improvement of the antitumor 

response to chemotherapy by depletion of CD4-i-T cell:i was mediated via CDS+ T cells since combined depletion 

of CD8~· T cells and CD4-<- T cells resulted in loss of the antltumor effect of chemotherapy (A, B). 

f00691 Example 3: Depletion ofC'D4+ T ct;,J.!!'l..!rn.P.rnves the resv.n.n,5:~J~Jurothclial cancers l"o cytotoxic 

anticancer agents .. 

!0070J BALB!c mice bearing syngencic i\-1849 mouse bladder cancer cells (5 x IO~) were trcak>d with cisplatin 

(Lp. 5 mg/kg weekly x 4} with or ,.,.,jthoul administration of antibodies to deplete specific lymphocyte sub­

populations in vin:i [anti-CD4 antibody (GK J .5) and/or anti-CD8 antibody (GK2.43)J. V{hcreas depletion of 

CD8+T cells resulted in loss of the efficacy of chemotherapy (FlG. 3 A, B), depletion ofCD4+CD25+Foxp3+ 

rcguiatory T cells with the anti-CD4 antibody (confim1e.d by now cytometry - FIG. 3 C) improved the antitumor 

et1icacy of chemotherapy. 

10071 I 1;.\!\nlplc 4: .. .Depletion. of.CD4+ ~ulatorv T ~:ells impmvcs the n .. -sponse of urolhelial canceri; to chcmo­

immunotherapy. 

I Of)721 BALB/c mice bearing syngeneic MB49 mouse bladder qanccr cells (5 x 1 c/) were treate<l with 

Doxonibicin {intratumoral 7.5 mg,lg weekly x 3), a cell pem1ca.blc pathogen anttgen-containing fusion protein 

(Arg9-pDOM)(intratumoral 10 µg/dose weekly x3), or a C()mbinatiort of doxorubicin and Arg9-pDOM with or 

without administration of antibodies to deplete specific lymphocyte sub-populations in vivo f.anti-CD4 antibody 

(GK 1.5) andior anti~CD8 antibmly (GK2.43 )J. Whereas depletion of C'D8+ T cells resulted in loss of the 

antitumor efficacy of chemo-immunntherapy (FIG. 4 A, 8}, depletion of CD4·f·CD25+Foxp3+ regulatory T cells 

with the anti- CD4 antibody (conliml<'.d by flnv .. • cytometry •·· FIG. 41)) increased the percentage ofCD8+ T cells 
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expressing interferon-'}' (FIG. 4 C) and imimwed the tesponse of tumors to chcmoimmunothei-apy. These data 

indic-ate that strategies to <.lecrease the number or function of CD4+ regulatory T cells can inc-rease the activation 

of CD8+ T cells and improve the response oftumon; to cytotoxic anticancer agents (chemotherapy, tumor­

targeted antibodies, targeH!d therapeutics, kinase inhibitors) or chemo-immunotherapy (combina,tion of 

chernotherapet:1tic agent with imtmmotherapeutic agents). 

100731 g~~mplc 5: A .. .f.!:!fil.9.P. . .P..l:'Otein conmrising a tumor larg~Jjrnz antiboc!Lml~til .. $.te.Queoce from the .. extracellula~ 

domain .ofTGFBR2 

f0074j A targeting moidy, such as an antibody, is cou~lled 10 a polypeptide (krivcd from the t~xtracellular 

domain ofTGFBR.2. The polypeptilk s,~quenc.c i'i selected from Tab1c l. The antibody, OI' a porti{)n of antibody 

utilized for coupling with the polypeptide derived from TGFBR2 ~ompriscs sequences selected from Table 2. 

Examples of a fusion protein comprising a tumor targeting antibody and a sequence from the extracellula1" domain 

ofTGFBR2 are shown in Table 3. 

f0075J Table I: Polvpeptide Sequences Derived from the Extmcdlular Domain ofTGF~B 

j SEQ. ID. : Sequence 

1--'i:' ..... i MGRGLLRGL \V PLH IV!.. WTRJ ASTIPPHVQK SVNNDMlVTD NNGA VK·i~·PQL 

CKFCDVRFST CDNQKSCMSN CSITSlCEKP QEVCVAVWRK NDENITLETV 

CHDPKLPYHD flLEDAASPK CIMKEKKKPG ETFFMCSCSS DECNDNJ!FS 

EEYNTSNPDL LLVJFQ 

.i ............................. f TIPPHVQK SVNNDMJVTD NNGA VKFPQL CKFCJJV.R.FST CDNQKSCMSN CSITSICEKP 

i QEVCVAVWR.K NDENITLETV Cl·IDPKL~YHD FlLEDAASPK CIMKEKKKPG 

ETFFMCSCSS DECN DNHFS EEYNTSNPD 

3 PQL CKFCDVRFST CDNQKSCMSN CSITSlCEKP QEVCVAVWRK NDENITLETV 

CHDPKLPYHD FILEDAASPK CIMKEKKKPG ETFFMCSCSS DECNDNITFS EEYNTSNPD 
'-------'---------........................... _ .......... -----~--------·-........... -....... .. 
!007f>J Table 2: Antibody Sequences for Coupling with A Polypeptide Derived from TGI<-6 RI I 
... -........................................... -.... .. .. _______ .... _ .. ______ ~ 
SEQ. ID. Sequence __ ......,.,___________ i 

.. 4.-.... _ ....... _.-......... QYQLKQSGPGL VQrsolfi::sffC:~r\i·s'aFSLTNYGV 1-1 WVRQS PGKCil..EW LGVf WSGGNTD i 
YNTPFTSRLSINKDNSKSQVFFKMNSLQSNDTAl YYCARALTYYDYEFA Y\VGQOTLVT I 

i 
VSAASTKGPSVFPLAPSSKSTSGGT/\ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAV • 

LQSSGL YSLSSVVTVPSSSLOTQTYICNVNHK PSNTK VDKRVEPKSCDKTHTCPPCPAPE I 
LLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP i 

REEQYNSTYRVVSVLTVLHQD\VLNGKEYKCKVSNKALPAPI EKTISKAKGQPREPQVY ! 
TLPPSRDELTKNQVSLTCLVK.GFYPSDlAVEWESNGQPENNYK'TT'f'PVLDSDGSFFL YSK I 

! LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK I 
L= .............................. J.~~·=·~~:?~.~·~·~·~=~~=~:~~~~~:~:r5scRi~·sQs10TN~:·.~.::..~··QQRTNosPRLL1KY AsEs~~G1rsli:rs1 

-20- WSGR Docket No. "J5575, 7(J'l.101 

Bicara Ex. 1018, Page 34 of 141 
Bicara v. JHU - PGR2026-00025 



. l GSGSGTDFTLSINSVE·s·Eoi.\DYYCQQNNN\VPTTFGAOTKLELKRTVAAPSVF!Fl)PSDE 'L j QLKSGTAS VVCLLNNFYPREAK ... VQWK VDNALQSGNSQESVTEQDSKDSTYSLSSTLTL 

SKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

! 6 ........... i •• DiLLTQSP'./i°CSVSPGERVSFSCRASQSIGl-:i~fffi\V\'Q(j°RTNGSPRLUKYASJiS.lSGTPSRFS 

7 

8 

9 

lO 

GSGSGTDFTLSINSVESEDIADYYCQQNNNWPTT'FGAGTKLELKGGGGSGGGGSGGGG 

SQVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLE\-VLGVIWSGGNT 

DYNTPfTSRLSINK DNSKSQVFFKMNSLQSNDTA IYYCARAL TYYDYEF A Y WGQGTL \~ 

TVS/\GGGGS 

EVQLV'f:so'GGL.VQPGGSLRLSCA.ASGFN 1'i('f)TYJ 1-1 WVR(M.PGK GLEWVARI YPT.t•frfi.-r 

R~ ~~~~K~RFTL~i:~>TSKN:r,~ ~.:~M~SLRAE~TA~'y:·~_:s~\:G~Dm'.~ 1~~1~~·w~Q?~r I 

L\ l'vSSASfKGPS\ FPLAPSSKS I SG(JTAALGCLVKIJ\ F'PEP\ T\ SWNSC,AL l SGv H1 FP 

A YLQSSGLYSLSS VVTVPSSSLGTQTY ICNVNHKPSNTKVDKK VEPKSCDKTHTCPPCP 

APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFN\VYVDGVEVHNAK 

TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK VSNKALPAPIEKTISKAKGQPREP 

QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN\'KTTPPVI..DSDGSFF 

LYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

t DlQMTQSPSSLSASVGDRVTITCRASQDVNTAVA WYQQKPGKAPKLLIYSASFLYSGVP 

i SRFSGSRSGTDFTLT\SSLQPEDFATYYCQQHYTTPPTFGQGTK VEIKRTV AAPSVFlFPPS 

DEQLKSGTAS VVCLLN NF'{PREAKVQWK VDN ALQSGNSQESVTEQDSKDSTYSLSSTL 

TLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

DIQMTQSPSSLS~'\.SVGDRVTITCRASQDVNTA VA WYQQKPGKAPKLLIYSASH. YSGV}> 

SRFSGSRSGTDFTLTlSSLQPEDFATYYCQQl·lYTTPPTFG(.)GTKVElKGGGGSGGGGSGG 

GGSEVQL V ESGGGL VQPGGSLR LSCAASGFNIKDTYJHWV RQAPGKGLEWVARJYPTN 

i GYTRY A DSVKGRFTfSA DTSKNTA Y LQMNSLR.AEDTAVYYCSRWGGDGFY A?v1 DYWG 

[ QGTLVTVSSGGGGS 
j 

-~-------•••Hu•.,...n•••.,••o••••••-•••••••-••• 

QVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTPGRGLEWlGAIVPGNGD 

TS YNQKFKGKATLTA DKSSSTA YM QLSSLTSEDSA VYYCA RSTYYGGDWYFNVWGAG 

! TTVTVSA.!\STKGPSVFPLAPSSKSTSGGTAALGCLYKr)·ywEPVTVSWNSGALTSGVHT 

FPA VLQSSGLYSLSS V VTVPSSSLGTQTYICNVNHKPSNTK VDKKAEPKSCDKTHTCPPC 

PAPELLGGPSVFLFPPKPKDTLMJSRTPEVTCVVVDYSHEDPEVKFNWYVDGVEVHNA 

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE 

PC>VYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVE\VESNGQPENNYKTTPPVLDSDGSF 

FLYSKLTVDKSRWQQGNVFSCSVivtHEALHNHYTQKSLSLSPGK ----1· 
1-l-t _____ Q_I \-,l-,SQSP)~'i'Cs~~~~~:~~vt'i1fcj{ASSSV SY lHWFQQKPGSSPKPWIYA TSNiASG~.:..:..~ .. -· 
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12 

FSGSGSGTS'{SLTlSRVEAED,f\.ATYYtQQW'fSNPPTFGGGTKl,EfKRTVAAPSVFIFPPSD 

EQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLT 

LSKADYEKHK VY ACEVTHQGLSSPVTKSl•NRGEC 

i QIVLSQS°f>AIL°SASPGEK\rrMTCR.ASSSVSYIHWFQQKPGSSPKPW{YATSNLASGVPVR 

FSGSGSGTSYSLTISRVEAEDAATYYCQQWTSNPP'l'FGGGTKLEIKGGGGSGGGGSGGG 

GSQVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTPGRGLEW1Ci1\IYPGN 

GDTSYNQKFKGKATLTADK.SSSTA Yl'vtQLSSL TSEDSAVYYCARSTYYGGDWYFNVWG 

/\GTTVTVSAGGOGS 

100771 Table 3. E.xamples of a Fusion Protein. 

! SEQ. ID. [ Sequence 

13 

14 

15 

QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWLGVIWSGGNT 

DYNTPFTSRLSJNKDNSKSQVFFKMNSLQSN DT A IYYC ARA l . .TYYDYEFA YWGQGTL 

VTVSAASTKGPS VFPLA PSSKSTSGGT AA LGCL V KDYFPEPVTVS\.VNSOALTSGVHTf'P 

AVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCP 

APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVI-INAK 

TK PR EEQYNSTYR VVSVLTVLHQDWLNGKEYKCK VSNKALPAPIEKT1SKAKGQPREP 

QVYTLPPSRDEL.TKNQVSLTCLVKGFY PSDIA VEW ESNGQPENNYKTTPPV LDSDGSFF 

L YSKLTVDKSR\VQQGNVFSCSVl\·1HEALHNHYTQKSLSLSPGKGGGGSTIPPHVQKSV 

NNDMIVTDNNGAV KFPQLCKf<'C[.)VRFSTCONQKSCMSNCSITSICEKPQEVCVA VWR 

KNDENfTLETVCHDPKLPYHDFTLEDAASPKCl1\.·1KEKKKPGETFFMCSCSSDECNDNIIF 

SEEYNTSNPD 

Q\'QLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWLGVIWSGGNT 

DYNTPFTSRLSINK DNSKSQVFFKMNSLQSNDTAIYYCAR.Al.TYYDY EFA YWGQGTL 

VTVSAASTK GPSV FPLAPSSKSTSGGTAA I .. GCL VKDYFPEPVTVSWNSGAL TSGVHTFP 

A VLQSSGL YSLSSVVTV PSSSI..GiQTY lCNVN HK PS NTK VDK R VEPKSCDKTHTCPPCP 

/\PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK 

TKPREEQYNSTYRVVSVLTVLHQD\VLNGKEYKCKVSNKALPAPlEKTISKAKGQPREP 

QVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFF 

LYSKLTVDK~RWQQGNVFSCSVl'v1HEALHNHYTQKSLSLSPGKOOOGSPQLCKFCDVR 

FSTCDNQKSCr-.•1SNCSITS!CEKPQEVCV A VWRKNDENITI..ETVCHDPKLPYHDFILEDA 

ASPKCIMKEKKK PGETFFMCSCSSDECNDNilFSEEYNTSNPD 

DlU.TQSPVll..SVSPGERVSFSCRASQSIGTNlHWYQQRTNGSPRLL/KYASESISGIPSRr 

SGSOSGTDFTLSlNSVESEDI/\DYYCQQNNNWPlTFGA.GTKLELKRTVl\APSVFIFPPSD 
---------'---------------------------········-··········· 
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[ EQLKSGTASV\/CLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTL 
! I TLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECGGGGSTIPPHVQKSVNNDMIVT 

l DNNGA VK FPQLCKFCDVRFSTCDNQKSCMSNCSlTSICEKPQEVCVA VWRK NDENlTL ' 

l ETVCHDPKLPYHDFILEDAASPKCIMKFKKKPGETFFMCSCSSDECNDN!lFSEEYNTSN 
i 
I 
j PD 
i····································t----------······-····················----------------,------1 i 16 DILLTQSPV ILSVSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIK YASESISGIPSRF 
i 
i 

! 17 
! 

I 
l 
l 

I '8 
i ; 
l 

I 
I 

19 

SGSGSGTDFTI .. SINSVESEDlADYYCQQNNNWP1TFGAGTKLELKRTVAAPSVFIFPPSD 

EQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTL 

TLSKADYEKHK V YACEVTHQGLSSPVTKSPNRGECGGOGSPQLCKFCDV RFSTCDNQ 

KSCMSNcsn·s1cEKPQEVCVAVW!lKNDENffLETVCHDPKLPYHDFILEDAASPKCIM 

KEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPD 

DILLTQSPVILSVSPGER VSFSCRASQSlGTNlH WYQQRTNGSPRLLIK YASESJSGIPSRF 

SGSGSGTDFTLSINSVESED.IADYYCQQNNNWPTTFGAGTKLELKGGGGSGGGGSGGO 

GSQVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWV RQSPGKGLEWLGVI WSGG 

NTDYNTPFTSRLSINKDNSKSQVFFKMNSLQSNDTAIYYCARALTYYDYEFAYWGQO 

TL VTVSAGGGGSTIPPHVQKSVNNDMlVTDNNGA V KFPQLCKFCDVRFSTCDNQKSC 

MSNCS1TSlCEKPQEVCV1\ VVv'RKNDENlTLETVCHDPKLPYI-IDFILEDAASPKCIMKEK 

KKPGETFFMCSCSSDECNDNflFSEEYNTSNPD 
---······························••·----·--------

DILLTQSPVH .. SVSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIKYASESISGIPSRF 

SGSGSGTDFTLS!NSVESEDIADYYCQQNNN\VPTTFGAGTKLELKGGGGSGGOGSGGG 

GSQV()LKQSGPGLVQPSQSLSITCTVSGFSLTNYGVH\.VVRQSPGKGLEWLGVlWSGG 

NTDYNTPFTSRLSlN KDNSKSQVFFKMNSLQSN DTA lYYCARALTYY DYEFA Y\.VOQG 

TLVTVSAGGGGSPQLCKFCDVRFSTCDNQKSCMSNCSITSlCEK.PQEVCVA VWR KNDE 

NITLETVCl·IDPKLPYHDFILEDAASPKCll'vlKEKKKPGETFFMCSCSSDECNDNllfS.EEY 

NTSNPD 

EVQLVESGGGLVQPGGSLRLSCAASGFNlKDTYIHWVRQAPGKGLEWVARJYPTNGY 

TRY ADSVKGRFl'lSADTSKNTA YLQMNSLRAEDTA VYYCSRWGGDGFYAMDYWGQ 

GTLVTVSSASTKGPSVPPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGV 

HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYJCNVNHKPSNTK VDKKVEPKSCDKTHTC 

PPCPAf'ELLGGPSVFLFPPKPKDTL\.-tJSRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV 

HNAKTKPREEQYNSTY RVVSVLTV LI-IQDWLNGKEY KCK VSNKALPAPl EKTISKAKG 

QPREPQVYTLPPSREEMTKNQVSLTCL VK:GFYPSDIA YEW ESNGQPENNYKTTPPVLD 

SDGSFFLYSKLTVDKSRWQQGNVFSCSVlV1HEALHNHYTQKSLSLSPGKGGGGSTIPPl·l 

VQKSVNNDMTVTDNNG/\ VKFPQLCKFCDVRFSTCDNQKSCMSNCSITSlCEKPQEVCV 
·······-•---·················· ··············-···························-·······-·--·····-···········-··········••·----··········-············-································---
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········-·r·A\1WRKN., DENITLETVCHDPKL. P.·YI··fDFlLEDAASPK.CfMREKKKPGETFFMCSCSSDE·.c~·-1 

! NDNilFSEEYNTSNPD • i 
••••••••••••• i..°i::VQL VESGGGLVQPGGSLRLSCAASOFNJKDTYIHWVRQA PGK.(iL°E\VVARfY.PTNGY ! 

TRYADSVKGRFTlSADTSKNT A YLQMNSLRAEDTA VYYCSRWGGDGFYAMDYWGQ 

GTLVTVSSASTKGPSVF Pl..APSSKSTSGGTAALOCL VKDYFPEPVTVSWNSGALTSGV 

HTFPA V LQSSGLYSLSSVVTVPSSSLGTQTYICNV NHK PSNTK VDKKVEPKSCDKTHTC 

PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV 

• HNAKTKPREEQYNSTYRVVSVL TVI..HQDWLNGKEYKCKVSNKALPAPIEKTISKAKG 

QPREPQVYTLPPSREEMTKNQVS LTCLVKGFY PSDJA YEW ESNGQPENNY KlTPPV LD 

SDGSFFLYSKI..TVDKSR\.V()(}UNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSPQLC 

KFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVA VWRKNDENITI..ETVCHDPKLPYl-l 

on LEDAASPKCIMKEK K K PGBTFFMCSCSSDECNDN llFSEEYNTSN PD 
1-------+••••-••••••••••••--•••o•••••••• .. •••·••••••--------·---------••OoOOOOOO••••••••••••--•••••••••••·•·HOO----t 

21 \ DIQMTQSPSSLSASVGDRVTITCRASQDVNTA VA WYQQKPGKAPKLLlYSASFLYSGV 

j PSRFSGS RSGTDFTLTISSLQPEOFA TY '{CQQHYTTPPTFGQGTK V El K RTV AAPSV FIFP 

PSDEQLKSGT ASVVCLLNNFYPR EAKVQ\VK VDN ALQSGNSQESVTEQDSKDSTYSLS 

STLTLSKA DYEKHK VY ACEVTHQGLSSPVTKSFNRGECGGGGSTlPPHVQKSVNNDMl ! 
VTDN NGA VKFPQLCKFCDVRFSTCDNQKSCMSNCSlTSICEKPQEVCV A VWRKNDENJ I 
TLETVCHDPKLPYHDFlLEDAASPKCTMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNT j 

SNPD 
--------------------·--···············----~-·-···································-

22 

24 
I 

DIQMTQSPSSLSASVGDRVTITCRASQDVNTA VA WYQQKPGKAPKLLIYSASFLYSGV 

i PSRFSGSRSGTDFTLTTSSLQPEDFATYYCQQHYTTPPTFGQGTK VEJKRTV AAPSVFIFP 

PSDEQLKSGTA SVVCLLNNFYPR EAK VQWKVDN ALQSGNSQESVTEQDSKDSTYSLS 

STLTLSKADYEKHKVY ACEVTHQGLSSPVTKSFNRGECGGGGSPQLCKFCDVRFSTCD i 
NQKSCMSNCSITSICEKPQEVCVAVWRKNDENlTLETVCHDPKLPYHDfILEDAASPKC ! 
IMKEK K KPGETFFMCSCSSDECNDNllFSEEYNTSNPD 

/ DIQMTQSPSSLSASVGDRVTITCRASQDVNTA VA WYQQKPGKAPKu.:ivs·;.(s"f.[y·sG\/. 

PSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFOQGTK VElKGGGGSGGGGS 

GGGGSEVQLV ESGGGL VQPGGSLRLSC' AASGFNlK DTYlH WVRQAPGKGLEVv'VAR fY 

PTNGYTRYADSVKGRFTISADTSKNTA YLQMNSLRAEDTAVYYCSRWGGDGFYAMD 

Y \:\'GQGTLVTVSSGGGGSTIPPH VQKSVNNDMIVTDNNGA VKFPQLCKFCDVRFSTCD 

NQKSC!V1SNCSJTSJCEKPQEVCVA VWRKNDEN ITLETVCHDPKLPYHDFILEDAASPKC 

lMKEKKKPGETFFMCSCSSDECNDNl[FSEEYNTSNPD 

D!QMTQSPSSLSASVGDR VTTTCRASQDVNTA VA WYQQKPGKAPKLLIYSASFL YSGV 

i PSRFSGSR.SGTDFTL TISSLQPE.DFATYYCQQI-IY1TPPTFGQGTKVEIKGGGGSGGGGS 
L.. ............... __ __,_ ___________________________ ____; 
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GGG(iSE\;·ocvESGGGLVQPGGSLRl.SCAASGFNIKDTYII-IWVRQAP(:i"K<.1LEWVARJY7 

PTNGYTRYADS VKGRf·TISADTSKNTA'i:'LQMNSLRA EDTA VYYCSR WGGDGF'{ AMD ! 
YWGQGTLVTVSSGOGGSPQLCKFCDVRFSTCDNQKSCMSNCSfTSTCEKPQEVCVA V 

WR K NDEN ITLETVCHDPKLPYHDFlLEDAASPKCIMKEKKKPG ETFFMCSCSSDECND 

i NHFSEEYNTSNPD 
i····································j____ ••••••••••••• - •• -----------···--·---------------1 
j 25 ! QVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTPGRGLEWIGAIYPONG 

i 
l 

' l 

! 
' 

DTSYNQKFKGKATLTA DKSSSTA YMQLSSLTSEDSA VYYCARSTYYGGDWYFNVWG 

AGTTVTVSAASTK GPSV FPLAPSSKSTSGGTAALGCL VKDYFPEPVTVS WNSGALTSG 

VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKYDKKr\EPKSCDKTHT 

CPPCPAPELLGGPSVFLFPPKPKDTLMTSRTPEVTCVVVDVSHEDPEVKFNWYVDGVE 

VJ·INAKTKPR EEQYNSTY"RV VSVL TVLHQD\.VLNGKEYKCK VSNKALPA PlEKTlSKAK 

GQPREPQYYTLPPSRDELTK NQVSL'J'Cl..VKGFYPS[)JA VE WESNGQPENNYKTTPPVI.. 

DSDOSFFLYSK.LTVDKSRWQQGNVFSCSVMHEALI-INI·IYTQKSLSLSPGKGGGGSTIPP 

H VQKSVNN DMIVTDNNGA V KFPQLCKFCDVR FSTCDNQKSCMSNCSITSTCEKPQEVC 

VA V\VRKN DENITLETVCHDPK LPY HDf.lLEDAASPKCIMKEKKKPGETFFMCSCSSDE 

! CNDNIIFSEEYNTSNPD 
~H•••••HH•••••••• .. ••••••o-.o•n• ......... ••••• .. •••••••••----------------.... •••••••o••••-•o•••--------i 

I 26 QVQLQQPGAELVKPGAS VKMSCKASGYTFTSYNM.HWVKQTPGRGLEWTGA IYPGNG 

l DTSYNQKFKGKATLTAOKSSSTA YMQLSSLTSEDSA VYYCARSTYYGGDWYFNVWG 
! 
i 
' ! 
i 
i 
' i 
! 
! 
! 

I 

AGTTVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCL VKDYFPEPVTVSWNSGALTSG 

VHTFPA VLQSSGLYSLSSVVTVPSSSLGTQTYlCNVNHKPSNTK VDK.K.A.EPKSCDKTl-lT 

CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKfNWYVOGVE 

VHNAKTKPREEQYNSTYR VVS VL TVLHQD\VLNGKEYKCKVSNKALPA PIEKTTSK AK 

GQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDIA VEWESNGQPENNYKTfPPVL 

OSDGSFFL YSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGOGGSPQL 

CKFCDYRFSTCDNQKSCMSNCSITS ICEKPQEVCVA .. VWRK NDEN!TLETVCHDPKLPY 

' ! 
! 

l 
i 
' ' ! 
' 1-lDFILEDAASPKClMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPD ' 

··2y·························· ··oi"vCs·os·P~\iisX°s·PCJEK VTMTCRASSSVSYlHWfQQKPGSSPK.f>W IYATSNLASGVPVR ! 
FSGSGSGTS YSLTISR VEAEDAATYYCQQ\VTSNPPTFG{iGTKLEI KRTVAAPSVF JFPPS 

DEQLKSGTASVVCLLNNFVPREAKVQWKVDNALQSGNSQESYTEQDSKDSTYSLSST 

LTI..SKADYEKHKVYACEVTHQGLSSPVTKSFNRGECGGGGSTIPPHVQKSVNNDMIVT 

DNNGA VKFPQLCKFCDVRFSTCDNQKSCM"SNCSfTSlCEKPQEVCV AVWRKNDENlTL 

ETVCHDPKLPYHDFlLEOAASPKCIMKEKKKPGETFFr\.·1CSCSSDECNDNIIFSEEYNTSN 

PD 

···2s-··········-···--·····--··· ··oTvLsos"i.i~i:-iLSASPGEKVT\fl"CRASSSVSYIH\VFQQKPGSSPKPWIYATSNLASGVPVR j 
---•---••-•-••••••••••hoOOO .. oO•••' 
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•••••••••••••--•••••••••••• ••••• •••••••n••••••••••• --------------

FSGSGSGTSY SLTlSRVEA EDAA'l'YYCQQ\1v'T$NPPTFGGGTKLE1KRTV AAPSVFlFPPS 

DEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTBQDSKDSTYSLSST 

LTLSKADYEKHK VY ACEVTHQCJL$SPVTI<SFNRGECGGGGSf>QLCKFCDVRFSTCDN 

QKSCMSNCSITSICEKPQEVCVAVWRKNDENJTLETVCHDPKLP):'HDFILEDAASPKCI 

MKI~KKKPGETFFMCSCSSDECNDNllFSEEYNTSNPD 
···································· ·················--····················-----------------····················----
29 QIVLSQSPA ILSASPGEK VTMTCRASSSVSYlHWFQQKPGSSPKPWIY A TSNLASGVPVR 

FSGSGSGTSYSLTlSRV EA EDAA TYYCQQWTSNPPTFGGGTKLEIKGGGGSGGGGSGG 

GGSQVQLQQPGAELV KPGASVKMSCKASGYTFTSYNMlJWVKQT.PGRGLEWIGAIYP 

GNGDTSYNQKFKGKATLTADKSSSTA YMQLSSLTSEDSAVYYCt\RSTYYGGDWYFN 

VWGACi-'I'TVTVSAGGGGSTIPPHVQKSVNNDMIVTDNNGA VKFPQLCKFCDVRFSTCD 

NQKSCv1SNCSITS\CEKPQEVCVA V \VRKNDENITL ETVCHDPKLPYHDFI LEDAASPKC , 

[l\,1KEKKKPGETFPMCSCSSDECNDNlffSEEYNTSNPD I 
.-----.---------···········-·····-·•·•················•·······-·•··••····•··•·······•·········-·------------l 
: 30 QlVLSQSPAILSASPGEKVTMTCRASSSVSYIHVvTQQKPGSSPKP\VIYATSNLASGVPVR i 
! ~ i FSGSGSGTSYSLTISR VEAEDAATYYCQQWTSNPPTFGGGTK LEIKGGGGSGGGGSGG 

j GGSQVQLQQPGA ELVKPGAS V KMSCKASGYTFTSYNMHWVKQTPGRGLEWIGAIYP 

! GNGDTS'i'NQKFKGKATLTADKSSSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYfN 

! VWGAGTTVTVSAGOGGSPQLCKFCDVRFSTCDNQKSCMSNCSITSJCEKPQEVCVA V 

I WRKNDENITLETVCHDPK LPYHDf JLEDAASPKCIMKEKKKPGETPFMCSCSSDECND 

i ................. ___ N_' 1_IF_s_E_m_·'N_'T_s_·N_r_n _____ _ 

100:171 While preferred embodiments of the prc:;ent invention have ~:.e.n shown and described herein, it win be 

obvious to those skilled in the arl that such embodiments are provided by way of example only. Numerous 

varialions, changes, and substitutions wi.ll now occur to those skilled in the art wilhout departing from ihe 

invention. It should be understood that various altemaiives to the embodiments of the invention described herein 

may be employed in practicing the invention. lt is intended that the following claims define the scope of the 

invention and that methods and strnctures \.Vit"hin the scope of these claims and their equivalents be covered 

thereby. 
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CLA'IMS 

WHAT TS CLAHvtED lS: 

J, A method of preventing or treating a neoplastic disorder in a subject in need thereof comprising 

administering !l combim}tion comprising: 

a, a cytotoxic- anticancer agent and 

b. a moiety that reduces the number or function of a CD4+ regulatory T cell, 

wherein said cytotoxic anticancer agent is a chemotherapeutic ageni, a kinase inhib1t.or, a tum.Qr 

targe1ed antibody, or any combination thereof. 

2. The method of claim 1, wherein said neoplastic disorder is not a CD4-exprcssing T-cdl malignancy. 

3. The method of daim 1, wherein said moiety that reduces the number or function of CD4+ regulatory T 

cells is an antjbody or other moiety that binds CD4 or CD25. 

4. A method ofprnventing or t·reuting a neoplastic disorder in a sul'.l_ject in need there()(' comprising 

administering an immunoconjugate or fusion protein c-ornprising ;.1 targeting moiety and a moiety that 

inhibits the production or function of regulatory T cells. 

5. A method of preventing or treating a neoplastic disorder in a subject in need thereof comprising 

administering a composition c<m1prising a tumor tutgeiing moie!y and l'J molecule that: binds lransfo1111ing 

growth factor beta (TGF-f~). 

6. The method of claims I, 4 or 5, further comprising administering to :-iaid sul~ject an anlicMcer agent. 

wherein said anticancer agent is a chemotherar}e.utic agent, antibody, tyrosine kinase inhibHor, cytokine, 

targeted therapeutic agent, immunotherapcutit agent, hormonal therapeutic agent, or antiangiogenk 

agent. 

7. A method of claims I or 6, further comprising administering to a subject a vaccine, whi:.!rein said vaccine 

comprises u tumor cell. tumor antigen, tumor-associated antigen, dcndfitic cell, or any combination 

the.re-of. 

8. The rncthod of claims l. 4 or 5, further comprising administering to said SLlbjcct a PAMP or a DAMP. 

9. The method or claim~ J, 4 or 5, further cornpri~ing administering to said subji:.'.ct a tetanus antigen. 

I /J. The method of claims I. 4 or 5. further comprising administering to said subject pDOM. 

WSGR DfJckct Nn. 35575. 70\l.lOJ 
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11. The method of claims 1, 4 or 5, further comprising administer:ing tl) said l.-ubject pDOM fused to a 

cationic polypeptide .. 

12. The method of claims I, 4 or 5, further comprising administering to said subject pDOM fused to arginine 

or histidine enriched polypeptide sequence.. 

J 3. The method of claims l, 4 or 5, further comprising administering lo said subject pDOM fused to 

polyarginine or polyhistidinc polypeptide. 

14. The method of claims 1, 4 or 5, further comprising admi11istering to said ~ubject pDOM fused to 1 lo 20 

arginines. 

l 5 .. The method of claims I, 4 or 5, further compri<,ing administering to said subject µDOM fosed lo 9 

arginines. 

16. An imrnunoctmjugatc or fu~ion proldn comprising a targeting moiety and a moiety that inhibits the 

produ<.:tion or function ofregulalo1y T coils. 

17. The immunoconjuga.ic or fusion protein of claim 16, wherein said targeting 1iloiety binds a component of 

a tt11nor cell, tumor cell surface molecule, tumor-ass()Cl<lll'd cell, tumor microenvironment. rumor­

associated immune cell, tumor antigen, tumor-associated antigen, tumor-antigen-containing fusion 

protein, or tumor vaccine. 

18. The immunoconjugate or fusion protein of claim 16, wherl!in said t.argeting moiety or moiety that inhibits 

the production or function of regulatory T cells binds a surface molecule on regulatory T cells. 

19. The immunoconjugale or fusion protein of claim 18, wherein said ~urface molecule is CD4, CD25, 

CTLA-4 or LAG-3. 

20. The immunoconjugate or fusion protein of claim l 6, wherein said moiety that inhibiis the production or 

function of regulatory T cells is a mok'Cule that inhibits expression or function of STAT3. 

21. The iinrnunoconjugate or fosion protein of claim 20, wherein said molecule th;H inhibits cxptcssion or 

function of STATJ is a small interfering RNA. 

-2S- WSGR Docket No. 3557.5-709.10 I 
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22. 111e immunoconjugate or fusion protein ofdaim 16, wherein said moiety that inhibits the prnducfon or 

function of regulaiory T cells is ,i molecule that binds Transfonning growth factor 11 (TGr-rn or 

antagonizes the function ofTGF-13. 

23. The immunoconj ugatc or t\ision protein of claim 16, wherein said nH:iiety that inhibits the production or 

fonc1ion of regulatory T i::ell:< is a molecule tha1 inhibits expression or function of Foxp3. 

24. The immunnconjugatc or fusion protein of daim 23, wherein said molecule that inhibits expression or 

functkin of FOXP3 is a small interfering RNA. 

25. The immunoconjugate or fosion protein of claim 16, wherein said moiely 1hat inhibits the production or 

function ofregulatoi"y T cells is a molecule that binds CTLA.-4. 

26. A composition comprising a tumor targeting moiety and ,1 mok>cule ihat binds transforming growth factor 

bNa (TGF·P), 

27. The composition of claim 26, wherein said tumor targeting moiety is conjugated or fused to said molecule 

that binds transfonning growth foctnr beta (TGF-j}:t. 

28. The composition of claim 26, wherein said tumor targeting moiety is an antibody. antibody fragment, 

peptide, aptamer. ligand, or a combi11ation thereof. 

29. The composition of claim 26, v.1herein said tumor targeting moiety is an antibody or scFv, 

30. The composition of daim 26, wherein said tumor targeting moiety binds to a component of a tumor cell, 

tumor microenviromnent, tumor vasculature, tumor-associated lymphocyte1 tl.irnot antigen, tumor• 

associated antigen, tumor cell surface m(llecule, tumor antigenic determinant or tumor antigen-containing 

fusion protein. 

31. The composition of claim 26, wherein said tumor targeting moiety hinds a b'TOWth foct:or re-ceptor; grqwth 

factor, cytokine receptor, cytokine, or cell surface molec\1le. 

32. The ~omposition of claim 26, wherein said tumor targeting. moiet)' binds epidmmal growth factor receptor 

(EGFR l, Erb-Bl), HER2lncu (Erb-B2), Insulin-like growth factor receptor (JGF-1 R), TRAlL-receptor, 
-29- WSGR Dockci No. 35575-709.I0l 
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epithelial cell adlwsion molecule, carcimHmbryonic antigen, Prostate-specific membrane antigen, 

Mucin-1, Vascular endothelial grovllh factor, CD20, CD30, CD33, CD40; or a combi11ation thereof. 

33. The composition of claim 26, when~in said tumor targeting moiety binds a regulatory T cell or a 

suppressor T cell. 

34. ·n1e composition of claim 33. whetein said tumor targeting moiety binds CD4, CD25, CTLA-4, or a 

c.ombination thereof. 

35. The composition nf claim 27, wherein said Hlmor targeting moiety is fus(..-d to said molecule that binds 

trnnsforming growth lktor beta (TGF-µ}. wherdn said molecule that binds transti:mning growth factor 

beta (TGP-!3) comprises a polypeptide st·qncncti derived from the extracellular domain oftrnnsforming 

growth factor beta receptor type I (TGF-f3 RT), transforming growth fact()r beta receptor type rr (TGF-f'. 

RI!) or transforming gro-wth factor beta receptor type m (TGF-fl Rlll). 

36. The composition of claim 35, wherein said polypeptide sequence cmnptises SEQ ID NO: 1 

3i, The composition ofdaim 35, wherein said polypeptide sequence compris~: SEQ ID NO: 2. 

38. The composition of claim 35, wherein said polypeptide sequence comprises; SEQ JD NO: 3 

39. The c.omp<)Sition of claim 26, wherein said tumor targetii,g moiety js an antibody or scFv that binds 

EGFR I and said molecule that bind:,; transfom1ing growth facior beta (TGF-~~) comprises a polypeptide 

sequence from the extracellular domain t.1f tn1nsforming growth factor beta receptor typ<! 1 {TGF-P RI), 

transforming growth focwr beta receptor type 11 (TGF-f1 RU) or transfonning growth factor beta receptor 

type Ill (TGF-f:l RI 11). 

40, The c.omposition of claim 26, wherein said tumor targeting moiety ii:; an antibody or scFv that hinds 

HER2/neu and .'mid molecule that binds transforming growth factor beta (TGF-BJ comprises a polypeptide 

sequence from the extracellular domain of transforming growth factor beta receptor type l (TGF-f~ RI), 

transfonning growth factor beta receptor type 11 (TGF-{3 RU) or transthrming growth factor beta receptor 

type Ill {TGF-~ RHJ). 

4 i. The composition of claim 26, whereiil said tumor targeting moiety is an antibody or scFv that hinds CD20 
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and said molecule that binds transforming growth ff1Ctor beta (TGF-P) comprises a polypeptide sequence 

from the extracellular domain of transforming growth factor beta receptor type T (TGF-P RI), 

transfonning gn)\,'vth fucior bt'la receptor type II (TGF-B RI I) or transforming growth foe.tor beta receptor 

type 111 (TGF-P Rlfl). 

42. The composition of claim 26, when;;in said tumor targeting moiety is an antibo{!y or scFv that binds Cf,)4 

and said molecule lhat binds transforming growth factt)r beta. (TGF-13) comprises a polypeptide sequence 

from the extracellular domain of ttansformiHg growth factor beta receptor type r {TGF-P RI}. 

tran~rorming growth factur beta receptor type II {TGF-fl RH) or transforming growth factor bela receptor 

type lll (TGF-[3 R!ll). 

43. The coinposition of claim 26, wherein said tumor targeting. moiety is an antibody or scFv that binds CD25 

and said molecule that binds transfi.mning growth factor beta (TGF-fH comprises a polypeptide sequence 

from the extrncellu!ar domain of transforming growth factor b{:ta rec..-eptor type l (TGF-/3 RI), 

transforming growth factor beta receptor type 11 (TGF-11 Rlf) or trunsforming growth factor beta receptor 

type Ill (TGF-!1 RIil). 

44. The cnmposition of claim 26, wherein said tumor tc1rgeting moiety is an antibody or scFv that binds 

CTLA-4 and said molecule that binds transfrmning growth factor beta (TGF-P) comprises a polypeptide 

sequence frljm the extracellular domain oftran!.fomiing growth factor beta receptor type 1 (TGF-fi RJ), 

transforming growih factor beta receptor type ll (TGF-j} RI I) or transforrning growth focto1· beta receptor 

type Ill (TGF-f~ RIIJ). 

45. A comptisition comprising the immunocortjugate of claim 16. 

46. The composition of claim 26 or 45, further comprising n tumor cell, tumor antigen, or tumor-assoe-iated 

antigen, immune cell, dcndritic cdl, or any combination thereof. 

47. The composition of claim 26 or 45,. further comprising a PA.MP or a DAMP. 

48. The composition of daim 26 or 45,, further comprising a tetanus antigen. 

49. The composition of claim 26 or 45,, forlher comprising a pDOM. 
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50. The composition of claim 26 or 45,, further comprising i~ pDOM fused to a cationic polypeptide. 

51. The composition of claim 26 or 45,, further comprising a pDOM fused to arginim· or histidiuc enriched 

polypeptide setiuence. 

52. The composition of claim 26 or 45,, ftnihi.'r comprising a pDOM fused to polyarginine or polyhistidine 

polypeptide. 

53. The composition of claim 26 or 45, further comprising a pDOM fused to l to 20 arginines. 

54. The composition of claim 26 Cir 45, fiirther comprising a pDO\·1 fus.ed to 9 arginines. 

55. The composition of claim 26 or 45, further comprising a chemotherapeutic agent. 

56. The composition or claim 26 or 45, ftirtht•r comprising doxonibicin. 

57. The composition of claim 26 or 45, wherein said tumor iargeting moiety is antibody that binds to EGFRI. 

58. The composition ofdaim 26 Qr 45, wherein said tumor targeting moiety is cetuximab. 

59. The composition or daim 26 or 45, wherein said tumor targeting moiety is antibody th,1t binds to 

HER2/Neu. 

60. The composition of claim 26 or 45, wherein said tumor targeting moiety is trastuzumah. 

61. The composition of claim 26 or 45, wherein said tumor targ~ting moiety is antibody that binds to CD20. 

62. The composition or claim 26 or 45, wherein said tumor targeting moiety is rituximab. 
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TlJl\-·lOR TARGETrNG COMPOSITIONS 

ABSTRACT 

Disclosed herein arc methods and c1.1mpositio.ns for treating or preventing neoplastic diseases or other 

disorders. In one embodiment. a composition comprising an immunoconjug~k ()I" fusion protein comprising a 

targeting moiety and a moiety that inhibits the production or funcfon of regulatory T cells is provided. ln another 

embodiment, a composition comprising a tumor targeting moiety and a mp1ecule that binds transforming growth 

factor beta (TGF-P) is lXt)vided. Also pmvided herein are methQds of producing and using said compositions. 
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CLASSES OF MOLECULES - SEQUENCES (Examples - SEQ. ID): 

I. Targeted lmmunostimulatory Antibodies and Fusion Proteins: 

I (A). A molecule comprising a targeting moiety fused with an immunomodulatory moiety, 
wherein: 

1. 

2. 

3. 

4. 

5. 

* 

6. 

7. 

* 

8. 

I (B). 

(a) said targeting moiety binds a specific target molecule, and 
(b) said immunomodulatory moiety binds Transforming growth factor-beta {TGF-B) 

Claims: 1-24 
SEQ. ID.: 1-8 

Fusion protein comprising Anti-HER2/neu antibody and Transforming growth factor-beta 
receptor II (TGFp-RII) Extracellular domain (ECD). 

Fusion protein comprising Anti-EGFR1 antibody and Transforming growth factor-beta 
receptor II (TGFp-RII) Extracellular domain (ECD). 

Fusion protein comprising Anti-CD20 antibody and Transforming growth factor-beta 
receptor II (TGFp-RII) Extracellular domain (ECD). 

Fusion protein comprising anti-VEGF antibody and Transforming growth factor-beta 
receptor II (TGFp-RII) Extracellular domain (ECD). 

Fusion protein comprising anti-human CTLA-4 antibody and Transforming growth factor­
beta receptor II (TGFP-RII) Extracellular domain (ECD). 

Fusion protein comprising anti-CD4 antibody and Transforming growth factor-beta 
receptor II (TGFp-RII) Extracellular domain (ECD) 

Fusion protein comprising IL-2, Fe, and Transforming growth factor-beta receptor II 
(TGFp-RII) Extracellular domain (ECD). 

Fusion protein comprising anti-CD25 antibody and Transforming growth factor-beta 
receptor II (TGFp-RII) Extracellular domain (ECO). 

Fusion protein comprising anti-PD1 antibody and Transforming growth factor-beta 
receptor II (TGFP-RII) Extracellular domain. 

Fusion protein comprising PD-1 Ectodomain, Fe, and Transforming growth factor-beta 
receptor II (TGFp-RII) Extracellular domain (ectodomain): 
(PD-1 ectodomain - Fe - TGFPRII ectodomain) 

A molecule comprising a targeting moiety fused with an immunomodulatory moiety, 
wherein: 
(a) said targeting moiety binds a specific target molecule, and 
(b) said immunomodulatory moiety is a molecule that binds Programmed Death-1 

ligand [PD-L1 (B7-H1) or PD-L2 (87-DC)l. 

Claims: 24-40 
SEQ. ID.: 9-16 

9. Fusion protein comprising Anti-HER2/neu antibody and PD-1 Ectodomain. 

10. Fusion protein comprising Anti-EGFR1 antibody and PD-1 Ectodomain. 

11. Fusion protein comprising Anti-CD20 antibody and PD-1 Ectodomain. 

12. Fusion protein comprising Anti-VEGF antibody and PD-1 Ectodomain. 

13. Fusion protein comprising anti-human CTLA-4 antibody and PD-1 Ectodomain. 

Bicara Ex. 1018, Page 68 of 141 
Bicara v. JHU - PGR2026-00025 



* 

14. 

* 

15. 

16. 

II. 

II (A) 

17. 

18. 

19. 

20. 

* 

21. 

22. 

23. 

24. 

25. 

26. 

II (B). 

Fusion protein comprising anti-Transforming growth factor-beta (TGFflantibody and PD-1 
Ectodomain 

Fusion protein comprising Transforming growth factor-beta receptor II (TGFP-RII) 
ectodomain, Fe, and PD-1 Ectodomain: 
(TGFp-RII ectodomain - Fe - PD-1 ectodomain) 

Fusion protein comprising anti-CD4 antibody and PD-1 Ectodomain. 

Fusion protein comprising anti-CD25 antibody and PD-1 Ectodomain. 

Fusion protein comprising IL-2, Fe, and PD-1 ectodomain. 

Targeted lmmunosuppressive Antibodies and Fusion Proteins: 

A molecule comprising a targeting moiety fused with an immunomodulatory moiety, 
wherein: 
(a) said targeting moiety binds a specific target molecule, and 
(b) said immunomodulatory moiety is a molecule that binds Programmed death-1 

(PD-1) 

Claims: 41-59 
SEQ. ID.: 17-26 

Fusion protein comprising anti-tumor necrosis factor (TNFa) antibody and PD-1 ligand. 

Fusion protein comprising TNFR2 Extracellular ligand binding domain, Fe, and PD-1 
ligand: (TNFR2 ECD - lgG Cy1 - PD-1L 1). 

Fusion protein comprising PD-1 ligand, Fe, and TNFR2 Extracellular ligand binding 
domain: (PD1-L 1 - lgG Cy1 -TNFR2 ECD) 

Fusion protein comprising anti-CD20 antibody and PD-1 ligand 1 (PD-L 1). 

Fusion protein comprising anti-CD4 antibody and PD-1 ligand 1 (PD-L 1). 

Fusion protein comprising anti-CD25 antibody and PD-1 ligand 1 (PD-L 1). 

Fusion protein comprising IL-2, Fe, and PD-1 ligand 1 (PD-L 1). 

Fusion protein comprising the extracellular domain of CTLA-4, lmmunoglobulin Fe (lgG 
Cy1), and a sequence from PD-1 ligand (PD-L 1): 
(Oncostatin M signal peptide - CTLA-4 ECD - lgG Cy1 - PD-1 L 1) 

Fusion protein comprising the extracellular domain of PD-1 ligand (PD-L 1), 
lmmunoglobulin Fe (lgG Cy1 ), and a sequence from the extracellular domain of CTLA-4: 
(PD-1 L 1 - lgG Cg1 - CTLA-4 ECD) 

Fusion protein comprising transforming growth factor-p (TGF-P), lmmunoglobulin Fe (lgG 
Cy1 ), and a sequence from PD-1 ligand (PD-L 1 ): 
(TGFP-1 - Fe - PD-1 L 1) 

Fusion protein comprising a sequence from PD-1 ligand (PD-L 1), lmmunoglobulin Fe 
(lgG Cy1 ), and Transforming growth factor beta (TGF- p): 
(PD-1 L 1 - Fe - TGFp-1) 

A molecule comprising a targeting moiety fused with an immunomodulatory moiety, 
wherein: 
(a) said targeting moiety binds a specific target molecule, and 
(b) said immunomodulatory moiety is a molecule that binds Transforming growth 

factor-beta receptor (TGF-PR). 
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27. 

28. 

29. 

30. 

* 

31. 

32. 

33. 

34. 

Claims: 60-75 
SEQ. ID.: 27-34 

Fusion protein comprising an antibody that binds TNF-a, and a sequence from 
transforming growth factor-13 (TGF-!3). 

Fusion protein comprising TNFR2 Extracellular ligand binding domain, Fe, and a 
sequence from transforming growth factor-13 (TGF-13): (TNFR2 ECD- lgG Cy1- TGF-13) 

Fusion protein comprising a sequence from transforming growth factor-13 (TGF-13), Fe, 
and TNFR2 Extracellular ligand binding domain: (TGF-13 - lgG Cy1 -TNFR2 ECO) 

Fusion protein comprising anti-CD20 antibody and a sequence from transforming growth 
factor-13 (TGF-!3). 

Fusion protein comprising anti-CD4 antibody and a sequence from transforming growth 
factor-13 (TGF-13). 

Fusion protein comprising anti-CD25 antibody and a sequence from transforming growth 
factor-13 (TGF-!3). 

Fusion protein comprising IL-2, Fe, and a sequence from transforming growth factor-13 
(TGF-!3). 

Fusion protein comprising the extracellular domain of CTLA-4, lmmunoglobulin Fe (lgG 
Cy1 ), and a sequence from a sequence from transforming growth factor-13 (TGF-!3): 
(Oncostatin M signal peptide - CTLA-4 ECD - lgG Cy1 -TGF-131) 

Fusion protein comprising a sequence from transforming growth factor-13 (TGF-13), 
lmmunoglobulin Fe (lgG Cy1), and a sequence from the extracellular domain of CTLA-4: 
(TGF-131 - lgG Cg1 - CTLA-4 ECO) 
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CLASSES OF MOLECULES - SEQUENCES (Examples - SEQ. ID): 

I. Targeted lmmunostimulatory Antibodies and Fusion Proteins: 

I (A). A molecule comprising a targeting moiety fused with an immunomodulatory moiety, 
wherein: 
(a) said targeting moiety binds a specific target molecule, and 
(b) said immunomodulatory moiety binds Transforming growth factor-beta (TGF-B) 

Claims: 1-24 
SEQ. ID.: 1-8 

Said immunomodulatory moiety binds Transforming growth factor-beta (TGF-B) may be the 
following: 

1. Amino acid sequences of transforming growth factor beta receptor type II (TGF-P-RII) or 
TGF-P-RIIB or a fragment thereof: 

(i) Transforming growth factor beta receptor type II (TGF-P-RII) 

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SVNNDMIVTD NNGAVKF~Q:L .... CKFCDVRFST 
ff)_r:JQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK 
f_!f:'1I<g:I5:~KPG ETFFMCSCSS DEC~.!)_l'!f.:f.J.:"S EEYNTSNPDL LLVIFQVTGI SLLPPLGVAI 
SVIIIFYCYR VNRQQKLSST WETGKTRKLM EFSEHCAIIL EDDRSDISST CANNINHNTE 
LLPIELDTLV GKGRFAEVYK AKLKQNTSEQ FETVAVKIFP YEEYASWKTE KDIFSDINLK 
HENILQFLTA EERKTELGKQ YWLITAFHAK GNLQEYLTRH VISWEDLRKL GSSLARGIAH 
LHSDHTPCGR PKMPIVHRDL KSSNILVKND LTCCLCDFGL SLRLDPTLSV DDLANSGQVG 
TARYMAPEVL ESRMNLENVE SFKQTDVYSM ALVLWEMTSR CNAVGEVKDY EPPFGSKVRE 
HPCVESMKDN VLRDRGRPEI PSFWLNHQGI QMVCETLTEC WDHDPEARLT AQCVAERFSE 
LEHLDRLSGR SCSEEKIPED GSLNTTK 

[Red - Extracellular domain of Transforming growth factor beta Receptor II (TGFp RII)] 
[Underlined = TGFp RII Extracellular domain (ECD) region that binds TGF-P)] 

(ii) Transforming growth factor beta receptor type 11B (TGF-P-RIIB) 

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SDVEMEAQKD EIICPSCNRT AHPLRHINND 
MIVTDNNGAV KFPQLCKFCD VRFSTCDNQK SCMSNCSITS ICEKPQEVCV __ ?,_'i[WRKNDENI 
TLETVCHDPK LPYHDFILED AASPKCIMKE KKKPGETFFM CSCSSDECND NIIFSEEYNT 
., ..•. , ................... __ ... *"'' -➔--. ... ...... .., ...... ••• - ,. _____ ·- .. --·~·--··- ....................... -······-···· ----· ·----·-- ......... ____ , - . . . ' . '_ ............ - ...... , .. - __ .. _,,____ ·- . ➔ - ••••• ·- - ·- ... - • --.. --·-····-··-·--··-

SN~~ LL L VI F QVTGISLLPP LGVAISVIII FYCYRVNRQQ KLSSTWETGK TRKLMEFSEH 
CAIILEDDRS DISSTCANNI NHNTELLPIE LDTLVGKGRF AEVYKAKLKQ NTSEQFETVA 
VKI FP YEEYASWKTE KDIFSDINLK HENILQFLTA EERKTELGKQ YWLITAFHAK 
GNLQEYLTRH VISWEDLRKL GSSLARGIAH LHSDHTPCGR PKMPIVHRDL KSSNILVKND 
LTCCLCDFGL SLRLDPTLSV DDLANSGQVG TARYMAPEVL ESRMNLENVE SFKQTDVYSM 
ALVLWEMTSR CNAVGEVKDY EPPFGSKVRE HPCVESMKDN VLRDRGRPEI PSFWLNHQGI 
QMVCETLTEC WDHDPEARLT AQCVAERFSE LEHLDRLSGR SCSEEKIPED GSLNTTK 

[Red - Extracellular domain of Transforming growth factor beta Receptor 118 (TGFp RIIS)] 
[Underlined= TGF~ RIIS Extracellular domain (ECD) region that binds TGF-p)] 

2. Truncated mutants of Transforming growth factor beta Receptor II (TGF-P-RII) or TGF-P-
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RIIB comprising the Extracellular domain (ECO) region that binds TGF-13 

(i) TGF-13 R-11 (!lC terminus): TGFl3 RI! lacking the last 38 amino acids from the C-terminus 

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST 
CDNQKElCMSN ... CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK 

"·········-···--··-··-.. ,---·--· .. ····--·--···············-·· , ..... _,, ___ -

CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPDL LLVIFQVTGI SLLPPLGVAI 
SVIIIFYCYR VNRQQKLSST WETGKTRKLM EFSEHCAIIL EDDRSDISST CANNINHNTE 
LLPIELDTLV GKGRFAEVYK AKLKQNTSEQ FETVAVKIFP YEEYASWKTE KDIFSDINLK 
HENILQFLTA EERKTELGKQ YWLITAFHAK GNLQEYLTRH VISWEDLRKL GSSLARGIAH 
LHSDHTPCGR PKMPIVHRDL KSSNILVKND LTCCLCDFGL SLRLDPTLSV DDLANSGQVG 
TARYMAPEVL ESRMNLENVE SFKQTDVYSM ALVLWEMTSR CNAVGEVKDY EPPFGSKVRE 
HPCVESMKDN VLRDRGRPEI PSFWLNHQGI QMVCETLTEC WDHDPEARL 

TGF-13 R-118 (!lC terminus): TGFl3 RIIB lacking the last 38 aa from the C-terminus 

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SDVEMEAQKD EIICPSCNRT 
AHPLRHINND MIVTDNNGAV KFPQLCKFCD VRFSTCDNQK SCMSNCS::C':['El_ 1~:§!55'_Q~YC::Y 
AVWRKNDENI TLETVCHDPK LPYHDFILED AASPKCIMKE KKKPGETFFM CSCSSDECND 
1!1J):"El§_1?X!:J_'.:f'_ SNPDLLLVIF QVTGISLLPP LGVAISVIII FYCYRVNRQQ KLSSTWETGK 
TRKLMEFSEH CAIILEDDRS DISSTCANNI NHNTELLPIE LDTLVGKGRF AEVYKAKLKQ 
NTSEQFETVA VKI FP YEEYASWKTE KDIFSDINLK HENILQFLTA EERKTELGKQ 
YWLITAFHAK GNLQEYLTRH VISWEDLRKL GSSLARGIAH LHSDHTPCGR PKMPIVHRDL 
KSSNILVKND LTCCLCDFGL SLRLDPTLSV DDLANSGQVG TARYMAPEVL ESRMNLENVE 
SFKQTDVYSM ALVLWEMTSR CNAVGEVKDY EPPFGSKVRE HPCVESMKDN VLRDRGRPEI 
PSFWLNHQGI QMVCETLTEC WDHDPEARL 

(ii) TGF-13R-II (!lcyt): TGFl3RII lacking the kinase domain and the juxtamembrane region. 

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST 
CDNQKS CMSN CS I.TS I CEKP QEVCVAVWRK _ NDEN:I TLETV ~Eifl_!?._I<L~X"_I_iIJ _i<:_~ I,]3;f)~El!?._I( 
CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPDL LLVIFQVTGI SLLPPLGVAI 
SVIIIFYCYR VNRQQKLSS 

TGF-l3R-IIB (!lcyt): TGFl3RIIB lacking the kinase domain and the juxtamembrane region. 

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SDVEMEAQKD EIICPSCNRT AHPLRHINND 
MIVTDNNGAV KFPQLCKFCD VRFSTCDNQK SCMSNCSITS ICEKPQEVCV AVWRKNDENI 
TLETVCHDPK LPYHDFILED AASPKCIMKE KKKPGETFFM CSCSSDECND NIIFSEEYNT ····-···········-·· .. ··-----.. -·-·-·---··- .. ···.......... . ··--·---·-- - - . -····- ········ .. ·········· .. ·--·- ....... ________ ,, ______ .. ·-·-········· ................ ' 

SNPDLLLVIF QVTGISLLPP LGVAISVIII FYCYRVNRQQ KLSS 

(iii) TGF-13 R-11 containing the N-terminus region including the extracellular domain. 

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST 
CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK 
CIMKEKKKPG ..... ETFFMCSCSS DECNDNIIFS EEYNTSNPDL LLVIFQ 

TGF-13 R-118 containing the N-terminus region including the extracellular domain. 

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SDVEMEAQKD EIICPSCNRT AHPLRHINND 
MIVTDNNGAV KFPQLCKFCD VRFSTCDNQK SCMSNCSITS ICEKPQEVCV AVWRKNDENI 
TLETVCHDPK LPYHDFILED AASPKCIMKE KKKPGETFFM CSCSSDECND NIIFSEEYNT 
.............. ,. ............. ,. ..... ,.••••••-,~-•"•• .. •m"" •"'"•~• •-• •• -•--••-•••'••••••••••• •••••••••• •••- •••••"• •••-••••-•••-"•-•~-••••a-•,._ 

SNPDLLLVIF Q 

(iv) TGF-13 R-11 containing the extracellular domain that binds TGF-13 
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TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST CDNQKSCMSN CSITSICEKP 
QEVCVAVWRK NDENITLETV CH~!,?~l.:~'i__tl_l? FILEDAASPK CIMKEKKKPG ETFFMCSCSS 
DECNDNIIFS EEYNTSNPD 

TGF-P R-118 containing the extracellular domain that binds TGF-P 

TIPPHVQK SDVEMEAQKD EIICPSCNRT AHPLRHINND MIVTDNNGAV KFPQLCKFCD 
VRFSTCDNQK SCMSNCS~TS ICEKPQEVCV AVWR~NDENI TLETVCHDPK LPYHDFILED 
MSPKCIMKE KKKPGETFFM CSCSSDECND NIIFSEEYNT SNPD 

(v) TGF-p R-11 containing the region of the extracellular domain that binds TGF-p 

:f_QI., C::KFCDVRFST g}:?:tiQKSCMS1i_c;;_EiJ_'I:s:i:_cEKP QEVCVAVWRK NDENITLE':L'Y 
CHDPKLPYHD FILEDAASPK CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPD 

3. Kinase-deficient mutants, deletion mutants, or point mutants of Transforming growth 
factor beta Receptor II (TGFP-RII) or TGFP-RIIB or a fragment thereof which binds TGF-P 

(i) Transforming growth factor beta Receptor II containing point mutations: 

Amino acid sequence of TGF-P R-11 (K277R) contains a point mutation in its ATP-binding 
site and is inactive as a kinase 

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SVNNDMIVTD NNGAVKFPQL_CKFCDVRFST 
CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDMSPK 
CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPDL LLVIFQVTGI SLLPPLGVAI 
SVIIIFYCYR VNRQQKLSST WETGKTRKLM EFSEHCAIIL EDDRSDISST CANNINHNTE 
LLPIELDTLV GKGRFAEVYK AKLKQNTSEQ FETVAVRIFP YEEYASWKTE KDIFSDINLK 
HENILQFLTA EERKTELGKQ YWLITAFHAK GNLQEYLTRH VISWEDLRKL GSSLARGIAH 
LHSDHTPCGR PKMPIVHRDL KSSNILVKND LTCCLCDFGL SLRLDPTLSV DDLANSGQVG 
TARYMAPEVL ESRMNLENVE SFKQTDVYSM ALVLWEMTSR CNAVGEVKDY EPPFGSKVRE 
LEHLDRLSGR SCSEEKIPED GSLNTTK 

(ii) Transforming growth factor beta Receptor II containing deletions in the amino acid 
sequence (deletion mutants): Transforming growth factor beta Receptor II (~i) 

TGF-P R-11 (~i2) contains a deletion of amino acids 498 to 508 and is inactive as a kinase 

MGRGLLRGLW PLHIVLWTRI ASTIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST 
_c::p~_Q)~E>_<:::l\'1§_:t:l CSITSICEKP Q?VCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK 

'. ····--·····-··-·····-««--

CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPDL LLVIFQVTGI SLLPPLGVAI 
SVIIIFYCYR VNRQQKLSST WETGKTRKLM EFSEHCAIIL EDDRSDISST CANNINHNTE 
LLPIELDTLV GKGRFAEVYK AKLKQNTSEQ FETVAVKIFP YEEYASWKTE KDIFSDINLK 
HENILQFLTA EERKTELGKQ YWLITAFHAK GNLQEYLTRH VISWEDLRKL GSSLARGIAH 
LHSDHTPCGR PKMPIVHRDL KSSNILVKND LTCCLCDFGL SLRLDPTLSV DDLANSGQVG 
TARYMAPEVL ESRMNLENVE SFKQTDVYSM ALVLWEMTSR CNAVGEVKDY EPPFGSKVRE 
HPCVESMKDA SGIQMVCETL TECWDHDPEA RLTAQCVAER FSELEHLDRL SGRSCSEEKI 
PEDGSLNTTK 

4. Amino acid sequences of transforming growth factor beta receptor type Ill (TGF-P-RIII) or 
or a fragment thereof. 

5. Hybrid or fusion proteins containing amino acid sequences of transforming growth factor 
beta receptor type II (TGF-~-RII) and TGF-P-RIII. 

6. Hybrid or fusion proteins containing amino acid sequences of transforming growth factor 
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beta receptor type 118 (TGF-P-RIIB) and TGF-p-RIII. 

Preferred embodiment: Sequence used in examples (SEQ. ID: 1-8): 

TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST_CDNQKSCMSN _ __cSITSICEKP 
QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK CIMKEKKKPG ETFFMCSCSS 
DECNDNIIFS EEYNTSNPD 
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1. Fusion protein comprising Anti-HER2/neu antibody and Transforming 
growth factor-beta receptor II (TGF~-RII) Extracellular domain (ECD). 

Protein Sequence: 

Anti-HER2/neu heavy chain+ TGF~-RII ECD fusion amino acid sequence: 

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVK 
GRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSASTKGPSVFP 
LAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSSS 
LGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP 
EVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCK 
VSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
GGGGSGGGGSGGGGS TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST 
CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK 
CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPD 

Anti-HER2/neu light chain amino acid sequence: 

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGS 
RSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTA 
SWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE 
VTHQGLSSPVTKSFNRGEC 

Blue: Anti-HER2 antibody variable region 
Black: Anti-HER2 antibody constant region 
Green: Linker 
Red: TGFSRII ectodomain 

cDNA Sequence: 

Heavy chain sequence: 
XhoI 

Sac I PvuII BamHI 
GAGCTCGAGGTGCAGCTGGTGGAATCCGGCGGAGGACTGGTGCAGCCTGGCGGATCCCTG 

1 ---------+---------+---------+---------+---------+---------+ 
CTCGAGCTCCACGTCGACCACCTTAGGCCGCCTCCTGACCACGTCGGACCGCCTAGGGAC 

EV Q_L VE S_G_G G L V Q P_G G S_L_ 
1 3 5 7 9 11 13 15 17 

AGACTGTCTTGCGCCGCCTCCGGCTTCAACATCAAGGACACCTACATCCACTGGGTGCGA 
61 ---------+---------+---------+---------+---------+---------+ 

TCTGACAGAACGCGGCGGAGGCCGAAGTTGTAGTTCCTGTGGATGTAGGTGACCCACGCT 
R L s_c A A S_G F NI K D_T Y_I_H_W_V_R_ 
19 21 23 25 27 29 31 33 35 37 

CAGGCCCCTGGCAAGGGACTGGAATGGGTGGCCCGGATCTACCCCACCAACGGCTACACC 
121 ---------+---------+---------+---------+---------+---------+ 

GTCCGGGGACCGTTCCCTGACCTTACCCACCGGGCCTAGATGGGGTGGTTGCCGATGTGG 
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Q_A_P_G_K_G_L_E W V A R I Y P T N G Y T 
57 

---- ----
39 41 43 45 47 49 51 53 55 

AGATACGCCGACTCCGTGAAGGGCCGGTTCACCATCTCCGCCGACACCTCCAAGAACACC 
181 ---------+---------+---------+---------+---------+---------+ 

TCTATGCGGCTGAGGCACTTCCCGGCCAAGTGGTAGAGGCGGCTGTGGAGGTTCTTGTGG 
R y 

59 
A D S V K G R F ---------------
61 63 65 67 

PstI 

T 
69 

I s 
71 

A D 
73 

T S K 

75 
N T ---
77 

BspMI 
GCCTACCTGCAGATGAACTCCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCTCCAGA 

241 ---------+---------+---------+---------+---------+---------+ 
CGGATGGACGTCTACTTGAGGGACGCCCGGCTCCTGTGGCGGCACATGATGACGAGGTCT 
A Y L QM N S_L RA E_D T A V Y Y C S R ------
79 81 83 85 87 89 91 93 95 97 

NcoI 
TGGGGAGGCGACGGCTTCTACGCCATGGACTACTGGGGCCAGGGCACCCTGGTGACAGTG 

301 ---------+---------+---------+---------+---------+---------+ 
ACCCCTCCGCTGCCGAAGATGCGGTACCTGATGACCCCGGTCCCGTGGGACCACTGTCAC 
W_G_G_D_G_F_Y_A M D_Y_W_G_Q_G_T L VT V 
99 101 103 105 107 109 111 113 115 117 

ApaI 
TCCTCTGCCTCCACCAAGGGCCCCTCTGTGTTCCCTCTGGCCCCTTCCAGCAAGTCCACA 

361 ---------+---------+---------+---------+---------+---------+ 
AGGAGACGGAGGTGGTTCCCGGGGAGACACAAGGGAGACCGGGGAAGGTCGTTCAGGTGT 
s 
119 

s A S T K G P ------
121 123 125 

S V F P 
127 129 

L A P - --
131 133 

S S K 
135 

S T 
137 

TCTGGCGGCACCGCCGCTCTGGGCTGCCTGGTGAAAGACTACTTCCCCGAGCCCGTGACC 
421 ---------+---------+---------+---------+---------+---------+ 

AGACCGCCGTGGCGGCGAGACCCGACGGACCACTTTCTGATGAAGGGGCTCGGGCACTGG 
S G G T A A L G C L V K ----- ------
139 141 143 145 147 149 

NarI 

D Y F P E ----
151 153 155 

p V T 
157 

KasI PstI 
GTGTCCTGGAACTCTGGCGCCCTGACCTCCGGCGTGCACACCTTTCCAGCCGTGCTGCAG 

481 ---------+---------+---------+---------+---------+---------+ 
CACAGGACCTTGAGACCGCGGGACTGGAGGCCGCACGTGTGGAAAGGTCGGCACGACGTC 
V S_W_N_S_G A L_T_S_G V H T_F_P_A_V_L_Q 
159 161 163 165 167 169 171 173 175 177 

BstEII 
TCCTCCGGCCTGTACTCCCTGTCCTCCGTGGTGACCGTGCCCTCCAGCTCTCTGGGCACC 

541 ---------+---------+---------+---------+---------+---------+ 
AGGAGGCCGGACATGAGGGACAGGAGGCACCACTGGCACGGGAGGTCGAGAGACCCGTGG 
S_S_G LY S_L_S_S_V V T_V_P_S_S_S_L GT 
179 181 183 185 187 189 191 193 195 197 
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CAGACCTACATCTGCAACGTGAACCACAAGCCCTCCAACACCAAGGTGGACAAGAAGGTG 
601 ---------+---------+---------+---------+---------+---------+ 

GTCTGGATGTAGACGTTGCACTTGGTGTTCGGGAGGTTGTGGTTCCACCTGTTCTTCCAC 
Q_T_Y_I_C_N_V_N_H_K_P_S_N_T KV D K_K_V_ 
199 201 203 205 207 209 211 213 215 217 

GAACCCAAGTCCTGCGACAAGACCCACACCTGTCCCCCTTGCCCTGCTCCTGAACTGCTG 
661 ---------+---------+---------+---------+---------+---------+ 

CTTGGGTTCAGGACGCTGTTCTGGGTGTGGACAGGGGGAACGGGACGAGGACTTGACGAC 
E P K S C D -----
219 221 223 

K T 
225 

H T 
227 

C p 

229 

p 

231 
C P A P E ----

233 235 
L L 
237 

GGCGGACCCTCCGTGTTCCTGTTCCCCCCAAAGCCCAAGGACACCCTGATGATCTCCCGG 
721 ---------+---------+---------+---------+---------+---------+ 

CCGCCTGGGAGGCACAAGGACAAGGGGGGTTTCGGGTTCCTGTGGGACTACTAGAGGGCC 
G 

239 
G p 

241 
s V F 

243 
L F 
245 

p p 

247 
K p 

249 
K D T L ----
251 253 

M I 
255 

S R 
257 

BspMI 
ACCCCCGAAGTGACCTGCGTGGTGGTGGACGTGTCCCACGAGGACCCTGAAGTGAAGTTC 

781 ---------+---------+---------+---------+---------+---------+ 
TGGGGGCTTCACTGGACGCACCACCACCTGCACAGGGTGCTCCTGGGACTTCACTTCAAG 
T P E V T C V V V D V S H E --------- ----
259 261 263 265 267 269 271 

D P E V ----
273 275 

K 

277 
F 

AATTGGTATGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCCAGAGAGGAACAG 
841 ---------+---------+---------+---------+---------+---------+ 

TTAACCATACACCTGCCGCACCTTCACGTGTTGCGGTTCTGGTTCGGGTCTCTCCTTGTC 
N_W_Y_V_D_G_V_E V H NA K T_K_P_R_E_E_Q_ 
279 281 283 285 287 289 291 293 295 297 

TACAACTCCACCTACCGGGTGGTGTCTGTGCTGACCGTGCTGCACCAGGACTGGCTGAAC 
901 ---------+---------+---------+---------+---------+---------+ 

ATGTTGAGGTGGATGGCCCACCACAGACACGACTGGCACGACGTGGTCCTGACCGACTTG 
Y_N_S_T_Y_R_V_V S V LTV L_H_Q_D_W L N 
299 301 303 305 307 309 311 313 315 317 

GGCAAAGAGTACAAGTGCAAGGTGTCCAACAAGGCCCTGCCTGCCCCCATCGAAAAGACC 
961 ---------+---------+---------+---------+---------+---------+ 

CCGTTTCTCATGTTCACGTTCCACAGGTTGTTCCGGGACGGACGGGGGTAGCTTTTCTGG 
G K E Y K C K V S N K A L P A P I E K T --------- -------
319 321 323 325 327 329 331 333 335 337 

ATCTCCAAGGCCAAGGGCCAGCCTCGCGAGCCTCAGGTGTACACACTGCCCCCTAGCCGG 
1021 ---------+---------+---------+---------+---------+---------+ 

TAGAGGTTCCGGTTCCCGGTCGGAGCGCTCGGAGTCCACATGTGTGACGGGGGATCGGCC 
I_S_K_A_K_G Q_P_R_E_P_Q_V_Y_T_L_P_P_S_R_ 
339 341 343 345 347 349 351 353 355 357 

GAAGAGATGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTGAAAGGCTTCTACCCCTCC 
1081 ---------+---------+---------+---------+---------+---------+ 

CTTCTCTACTGGTTCTTGGTCCACAGGGACTGGACAGACCACTTTCCGAAGATGGGGAGG 
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E E 
359 

M T_K_N_Q_V S L 
361 363 365 367 

T C 
369 

L V K G F Y P S ---------------
371 373 375 377 

EcoRV 

GATATCGCCGTGGAATGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCC 
1141 ---------+---------+---------+---------+---------+---------+ 

CTATAGCGGCACCTTACCCTCAGGTTGCCGGTCGGGCTCTTGTTGATGTTCTGGTGGGGG 
D_I_A_V E W_E_S_N_G_Q_P_E_N_N_Y_K_T_T_P 
379 381 383 385 387 389 391 393 395 397 

CCTGTGCTGGACTCCGACGGCTCATTCTTCCTGTACTCCAAGCTGACCGTGGACAAGTCC 
1201 ---------+---------+---------+---------+---------+---------+ 

GGACACGACCTGAGGCTGCCGAGTAAGAAGGACATGAGGTTCGACTGGCACCTGTTCAGG 
P V L D S D G S F F L Y S K L T V D K S -----------------399 401 403 405 407 409 411 413 415 417 

CGGTGGCAGCAGGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGCCCTGCACAACCAC 
1261 ---------+---------+---------+---------+---------+---------+ 

GCCACCGTCGTCCCGTTGCACAAGAGGACGAGGCACTACGTGCTCCGGGACGTGTTGGTG 
R_W_Q_Q G_N_V_F_S_C_S V M HEAL H_N_H_ 
419 421 423 425 427 429 431 433 435 437 

TACACCCAGAAGTCCCTGTCCCTGAGCCCTGGAAAGGGCGGAGGCGGCTCTGGTGGTGGA 
1321 ---------+---------+---------+---------+---------+---------+ 

ATGTGGGTCTTCAGGGACAGGGACTCGGGACCTTTCCCGCCTCCGCCGAGACCACCACCT 
Y_T_Q_K_S_L_S_L_S_P G K_G_G_G_G_S_G_G_G 
439 441 443 445 447 449 451 453 455 457 

GGCTCTGGAGGCGGAGGCTCTACCATCCCTCCACACGTGCAGAAATCCGTGAACAACGAC 
1381 ---------+---------+---------+---------+---------+---------+ 

CCGAGACCTCCGCCTCCGAGATGGTAGGGAGGTGTGCACGTCTTTAGGCACTTGTTGCTG 
G_S_G_G_G_G_S_T_I_P_P_H_V_Q_K_S_V_N ND 
459 461 463 465 467 469 471 473 475 477 

Narr 
KasI PvuII 

ATGATCGTGACCGACAACAACGGCGCCGTGAAGTTCCCCCAGCTGTGCAAGTTCTGCGAC 
1441 ---------+---------+---------+---------+---------+---------+ 

TACTAGCACTGGCTGTTGTTGCCGCGGCACTTCAAGGGGGTCGACACGTTCAAGACGCTG 
M 
479 

I_V_T_D_N_N_G_A_V K F_P_Q_L_C_K_F 
481 483 485 487 489 491 493 495 

C D ---
497 

BspMI 
GTGCGGTTCTCTACCTGCGACAACCAGAAATCCTGCATGTCCAACTGCTCCATCACCTCC 

1501 ---------+---------+---------+---------+---------+---------+ 
CACGCCAAGAGATGGACGCTGTTGGTCTTTAGGACGTACAGGTTGACGAGGTAGTGGAGG 
V_R_F_S_T_C_D_N Q K_S_C M_S N C_S_I T S 
499 501 503 505 507 509 511 513 515 517 

ATCTGCGAGAAGCCCCAGGAAGTGTGCGTGGCCGTGTGGCGGAAGAACGACGAGAACATC 
1561 ---------+---------+---------+---------+---------+---------+ 

TAGACGCTCTTCGGGGTCCTTCACACGCACCGGCACACCGCCTTCTTGCTGCTCTTGTAG 
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I_C_E_K_P_Q E_V_C VA V W R_K_N_D_E 
519 521 523 525 527 529 531 533 535 

N I ---
537 

ACCCTGGAAACCGTGTGCCACGACCCCAAGCTGCCCTACCACGACTTCATCCTGGAAGAT 
1621 ---------+---------+---------+---------+---------+---------+ 

TGGGACCTTTGGCACACGGTGCTGGGGTTCGACGGGATGGTGCTGAAGTAGGACCTTCTA 
T L E T V C H D P K L P Y H D F I L E D ------------ ---539 541 543 545 547 549 551 553 555 557 

GCCGCCTCCCCCAAGTGCATCATGAAGGAAAAGAAGAAGCCCGGCGAGACATTCTTCATG 
1681 ---------+---------+---------+---------+---------+---------+ 

CGGCGGAGGGGGTTCACGTAGTACTTCCTTTTCTTCTTCGGGCCGCTCTGTAAGAAGTAC 
A A S P K C I M K E K K K P G E 

569 571 573 
T F F M ----- - --

559 561 563 565 567 575 577 

PvuII 
TGCAGCTGCTCCTCCGACGAGTGCAACGACAACATCATCTTCTCCGAAGAGTACAACACC 

1741 ---------+---------+---------+---------+---------+---------+ 
ACGTCGACGAGGAGGCTGCTCACGTTGCTGTTGTAGTAGAAGAGGCTTCTCATGTTGTGG 
C S C S S D E C N D N I I F S E E Y N T -------------------579 581 583 585 587 589 591 593 595 597 

KpnI 
TCCAACCCCGACTGAGGTACC 

1801 ---------+---------+­
AGGTTGGGGCTGACTCCATGG 
S N P D * -----
599 601 603 

Light chain sequence: 

SacI 
GAGCTCGACATCCAGATGACCCAGTCCCCCTCCAGCCTGTCCGCCTCTGTGGGCGACAGA 

1 ---------+---------+---------+---------+---------+---------+ 
CTCGAGCTGTAGGTCTACTGGGTCAGGGGGAGGTCGGACAGGCGGAGACACCCGCTGTCT 

D I_Q_M_T_Q_S_P S S L S A S V G_D_R_ 
1 3 5 7 9 11 13 15 17 

GTGACCATCACCTGTCGGGCCTCTCAGGACGTGAACACCGCCGTGGCCTGGTATCAGCAG 
61 ---------+---------+---------+---------+---------+---------+ 

CACTGGTAGTGGACAGCCCGGAGAGTCCTGCACTTGTGGCGGCACCGGACCATAGTCGTC 
V_T_I_T_C_R_A_S_Q D V NT A_V_A_W Y Q Q_ 
19 21 23 25 27 29 31 33 35 37 

AAGCCTGGCAAGGCCCCCAAGCTGCTGATCTACTCCGCCTCCTTCCTGTACTCCGGGGTG 
121 ---------+---------+---------+---------+---------+---------+ 

TTCGGACCGTTCCGGGGGTTCGACGACTAGATGAGGCGGAGGAAGGACATGAGGCCCCAC 
K P G K A P K L L I Y S A S F L Y S G V ---- ------
39 41 43 45 47 49 51 53 55 57 

XbaI PstI 
CCATCCCGGTTCTCCGGCTCTAGATCCGGCACCGACTTCACCCTGACCATCTCCAGCCTG 
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181 ---------+---------+---------+---------+---------+---------+ 
GGTAGGGCCAAGAGGCCGAGATCTAGGCCGTGGCTGAAGTGGGACTGGTAGAGGTCGGAC 
p s R F s G s R s G T D F T L T I s s L -- - - - - - - - - - - - - -- -
59 61 63 65 67 69 71 73 75 77 

CAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGCACTACACCACCCCCCCTACCTTC 
241 ---------+---------+---------+---------+---------+---------+ 

GTCGGGCTCCTGAAGCGGTGGATGATGACGGTCGTCGTGATGTGGTGGGGGGGATGGAAG 
Q_P_E_D_F AT Y Y_C_Q_Q HY TT P_P_T_F_ 
79 81 83 85 87 89 91 93 95 97 

GGCCAGGGCACCAAGGTGGAAATCAAGCGGACCGTGGCCGCTCCCTCCGTGTTCATCTTC 
301 ---------+---------+---------+---------+---------+---------+ 

CCGGTCCCGTGGTTCCACCTTTAGTTCGCCTGGCACCGGCGAGGGAGGCACAAGTAGAAG 
G_Q_G_T_K_V_E_I_K_R T V_A_A_P_S_V_F_I_F_ 
99 101 103 105 107 109 111 113 115 117 

PvuII 
CCACCCTCCGACGAGCAGCTGAAGTCTGGCACCGCCTCCGTCGTGTGCCTGCTGAACAAC 

361 ---------+---------+---------+---------+---------+---------+ 
GGTGGGAGGCTGCTCGTCGACTTCAGACCGTGGCGGAGGCAGCACACGGACGACTTGTTG 
P_P_S DE Q_L_K_S_G T_A_S V V CL L N N 
119 121 123 125 127 129 131 133 135 137 

PstI 
TTCTACCCCCGCGAGGCCAAGGTGCAGTGGAAGGTGGACAACGCCCTGCAGTCCGGCAAC 

421 ---------+---------+---------+---------+---------+---------+ 
AAGATGGGGGCGCTCCGGTTCCACGTCACCTTCCACCTGTTGCGGGACGTCAGGCCGTTG 
F_Y_P_R E A_K_V_Q_W KV D_N A L_Q S_G_N_ 
139 141 143 145 147 149 151 153 155 157 

TCCCAGGAATCCGTGACCGAGCAGGACTCCAAGGACAGCACCTACTCCCTGTCCTCCACC 
481 ---------+---------+---------+---------+---------+---------+ 

AGGGTCCTTAGGCACTGGCTCGTCCTGAGGTTCCTGTCGTGGATGAGGGACAGGAGGTGG 
S_Q_E_S_V_T_E_Q_D_S 
159 161 163 165 167 

K D 
169 

S T 
171 

Y S L S ----
173 175 

S T 
177 

CTGACCCTGTCCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGCGAAGTGACCCAC 
541 ---------+---------+---------+---------+---------+---------+ 

GACTGGGACAGGTTCCGGCTGATGCTCTTCGTGTTCCACATGCGGACGCTTCACTGGGTG 
L T L S K A D Y E K H K -------------
179 181 183 185 187 189 

V y 

191 
A 
193 

C E V T H ---
195 197 

KpnI 
CAGGGCCTGTCCAGCCCCGTGACCAAGTCCTTCAACCGGGGCGAGTGCTGAGGTACC 

601 ---------+---------+---------+---------+---------+-------
GTCCCGGACAGGTCGGGGCACTGGTTCAGGAAGTTGGCCCCGCTCACGACTCCATGG 
Q G L S_S_P_V_T_K_S_F_N R G_E C_*_ 
199 201 203 205 207 209 211 213 215 

Bicara Ex. 1018, Page 80 of 141 
Bicara v. JHU - PGR2026-00025 



Bicara Ex. 1018, Page 81 of 141 
Bicara v. JHU - PGR2026-00025 



2. Fusion protein comprising Anti-EGFR1 antibody and Transforming 
growth factor-beta receptor II (TGFJ3-RII) Extracellular domain (ECO). 

Protein sequence: 

Anti-EGFR1 heavy chain + TGFl3-RII ECO fusion amino acid sequence: 

QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWLGVIWSGGNTDYNTPFTS 
RLSINKDNSKSQVFFKMNSLQSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTKGPSVFPL 
APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSL 
GTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE 
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV 
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSG 
GGGSGGGGS TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST CDNQKSCMSN 
CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK CIMKEKKKPG 
ETFFMCSCSS DECNDNIIFS EEYNTSNPD 

Anti-EGFR1 light chain amino acid sequence: 

DILLTQSPVILSVSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIKYASESISGIPSRFSGS 
GSGTDFTLSINSVESEDIADYYCQQNNNWPTTFGAGTKLELKRTVAAPSVFIFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE 
VTHQGLSSPVTKSFNRGEC 

Blue: Anti-EGFR antibody variable region 
Black: Anti-EGFR antibody constant region 
Green: Linker 
Red: TGF13RII ectodomain 

cONA Sequence: 

Heavy chain sequence: 

Sac I PvuII 
GAGCTCCAGGTGCAGCTGAAGCAGTCCGGCCCAGGACTGGTGCAGCCTTCCCAGTCCCTG 

1 ---------+---------+---------+---------+---------+---------+ 
CTCGAGGTCCACGTCGACTTCGTCAGGCCGGGTCCTGACCACGTCGGAAGGGTCAGGGAC 

Q V Q_L K_Q_S_G_P_G L V Q_P_S_Q_S_L_ 
1 3 5 7 9 11 13 15 17 

TCCATCACCTGTACCGTGTCCGGCTTCTCCCTGACCAACTACGGCGTGCACTGGGTCCGA 
61 ---------+---------+---------+---------+---------+---------+ 

AGGTAGTGGACATGGCACAGGCCGAAGAGGGACTGGTTGATGCCGCACGTGACCCAGGCT 
S I T C T V S G F S L T N Y G V H W V R --------------------
19 21 23 25 27 29 31 33 35 37 

CAGTCCCCAGGCAAGGGCCTGGAATGGCTGGGAGTGATTTGGAGCGGCGGCAACACCGAC 
121 ---------+---------+---------+---------+---------+---------+ 

GTCAGGGGTCCGTTCCCGGACCTTACCGACCCTCACTAAACCTCGCCGCCGTTGTGGCTG 
Q_S_P_G K_G L_E W L_G VI W S_G G NT D_ 
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39 41 43 45 47 49 51 53 55 57 

TACAACACCCCCTTCACCTCCCGGCTGTCCATCAACAAGGACAACTCCAAGTCCCAGGTG 
181 ---------+---------+---------+---------+---------+---------+ 

ATGTTGTGGGGGAAGTGGAGGGCCGACAGGTAGTTGTTCCTGTTGAGGTTCAGGGTCCAC 
Y_N_T_P_F_T_S_R_L_S_I_N K D_N_S_K_S_Q_V_ 
59 61 63 65 67 69 71 73 75 77 

PstI 
TTCTTCAAGATGAACTCCCTGCAGTCCAACGACACCGCCATCTACTACTGCGCCAGAGCC 

241 ---------+---------+---------+---------+---------+---------+ 
AAGAAGTTCTACTTGAGGGACGTCAGGTTGCTGTGGCGGTAGATGATGACGCGGTCTCGG 
F_F_K_M N S_L_Q_S_N D TA I Y Y C A_R_A_ 
79 81 83 85 87 89 91 93 95 97 

BstEII 
CTGACCTACTATGACTACGAGTTCGCCTACTGGGGACAGGGCACCCTGGTCACCGTGTCT 

301 ---------+---------+---------+---------+---------+---------+ 
GACTGGATGATACTGATGCTCAAGCGGATGACCCCTGTCCCGTGGGACCAGTGGCACAGA 
L_T_Y_Y_D_Y_E_F_A_Y W G_Q_G T L_V_T_V_S_ 
99 101 103 105 107 109 111 113 115 117 

ApaI 
GCCGCCTCTACCAAGGGCCCCTCCGTGTTTCCCCTGGCCCCCTCCAGCAAGTCCACATCT 

361 ---------+---------+---------+---------+---------+---------+ 
CGGCGGAGATGGTTCCCGGGGAGGCACAAAGGGGACCGGGGGAGGTCGTTCAGGTGTAGA 
A A S T K G P S V F P L A P S S K S T S --------------------
119 121 123 125 127 129 131 133 135 137 

GGCGGCACCGCCGCTCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAGCCCGTGACCGTG 
421 ---------+---------+---------+---------+---------+---------+ 

CCGCCGTGGCGGCGAGACCCGACGGACCAGTTCCTGATGAAGGGGCTCGGGCACTGGCAC 
G G T A A L G C L V K D Y F P E P V T V ------- ---
139 141 143 145 147 149 151 153 155 157 

NarI 
KasI PstI 

TCCTGGAACTCTGGCGCCCTGACCTCCGGCGTGCACACCTTTCCAGCCGTGCTGCAGTCC 
481 ---------+---------+---------+---------+---------+---------+ 

AGGACCTTGAGACCGCGGGACTGGAGGCCGCACGTGTGGAAAGGTCGGCACGACGTCAGG 
SW N S_G ALT S_G V H T_F PAV L_Q_S_ 
159 161 163 165 167 169 171 173 175 177 

TCCGGCCTGTACTCCCTGTCCTCCGTCGTGACCGTGCCCTCCAGCTCTCTGGGCACCCAG 
541 ---------+---------+---------+---------+---------+---------+ 

AGGCCGGACATGAGGGACAGGAGGCAGCACTGGCACGGGAGGTCGAGAGACCCGTGGGTC 
S G L Y 
179 181 

S L S S V V T V P S ------
183 185 187 189 191 

S S_L_G_T_Q_ 
193 195 197 

ACCTACATCTGCAACGTGAACCACAAGCCCTCCAACACCAAGGTGGACAAGCGGGTGGAA 
601 ---------+---------+---------+---------+---------+---------+ 

TGGATGTAGACGTTGCACTTGGTGTTCGGGAGGTTGTGGTTCCACCTGTTCGCCCACCTT 
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T Y I C N V N H K P ---------
199 201 203 205 207 

S N T K V D 
209 211 213 

K R V E - -- -- -- --
2 l 5 217 

CCCAAGTCCTGCGACAAGACCCACACCTGTCCCCCCTGCCCTGCCCCTGAACTGCTGGGA 
661 ---------+---------+---------+---------+---------+---------+ 

GGGTTCAGGACGCTGTTCTGGGTGTGGACAGGGGGGACGGGACGGGGACTTGACGACCCT 
P K S C D K T H T C P P C P A P E L L G ----------- ---------
219 221 223 225 227 229 231 233 235 237 

GGCCCTTCCGTGTTCCTGTTCCCCCCAAAGCCCAAGGACACCCTGATGATCTCCCGGACC 
721 ---------+---------+---------+---------+---------+---------+ 

CCGGGAAGGCACAAGGACAAGGGGGGTTTCGGGTTCCTGTGGGACTACTAGAGGGCCTGG 
G P S V F L F P P K P K D T L M I S R T ------- ------
239 241 243 245 247 249 251 253 255 257 

BspMI 
CCCGAAGTGACCTGCGTGGTGGTGGACGTGTCCCACGAGGACCCTGAAGTGAAGTTCAAT 

781 ---------+---------+---------+---------+---------+---------+ 
GGGCTTCACTGGACGCACCACCACCTGCACAGGGTGCTCCTGGGACTTCACTTCAAGTTA 
P E V T C V V V D V S H E D P E V K F N ----- ---------
259 261 263 265 267 269 271 273 275 277 

TGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCCAGAGAGGAACAGTAC 
841 ---------+---------+---------+---------+---------+---------+ 

ACCATGCACCTGCCGCACCTTCACGTGTTGCGGTTCTGGTTCGGGTCTCTCCTTGTCATG 
W_Y_V_D_G_V EV H N_A_K_T_K_P_R_E_E_Q_Y 
279 281 283 285 287 289 291 293 295 297 

AACTCCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGC 
901 ---------+---------+---------+---------+---------+---------+ 

TTGAGGTGGATGGCCCACCACAGGCACGACTGGCACGACGTGGTCCTGACCGACTTGCCG 
N_S_T_Y_R_V_V_S_V_L T V_L_H_Q_D_W_L NG 
299 301 303 305 307 309 311 313 315 317 

BsaI 
AAAGAGTACAAGTGCAAGGTCTCCAACAAGGCCCTGCCTGCCCCCATCGAAAAGACCATC 

961 ---------+---------+---------+---------+---------+---------+ 
TTTCTCATGTTCACGTTCCAGAGGTTGTTCCGGGACGGACGGGGGTAGCTTTTCTGGTAG 
K E Y K ---
319 321 

C K 
323 

V 

325 
s N K A L ----

327 329 
P A P I 
331 333 

E K 
335 

T I 
337 

TCCAAGGCCAAGGGCCAGCCCCGCGAGCCTCAGGTGTACACTCTGCCTCCCAGCCGGGAC 
1021 ---------+---------+---------+---------+---------+---------+ 

AGGTTCCGGTTCCCGGTCGGGGCGCTCGGAGTCCACATGTGAGACGGAGGGTCGGCCCTG 
S_K_A_K_G_Q_P_R_E_P_Q_V YTL P P S_R_D_ 
339 341 343 345 347 349 351 353 355 357 

EcoRV 
GAGCTGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTCAAGGGCTTCTACCCCTCCGAT 

1081 ---------+---------+---------+---------+---------+---------+ 
CTCGACTGGTTCTTGGTCCACAGGGACTGGACAGACCAGTTCCCGAAGATGGGGAGGCTA 
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E_L_T_K_N_Q V S_L T_C L 
359 361 363 365 367 369 

V K 
371 

G F Y P ----
373 375 

S D 
377 

ATCGCCGTGGAATGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCT 
1141 ---------+---------+---------+---------+---------+---------+ 

TAGCGGCACCTTACCCTCAGGTTGCCGGTCGGGCTCTTGTTGATGTTCTGGTGGGGGGGA 
I_A_V_E_W_E_S_N_G_Q_P_E N NY K_T_T_P_P 
379 381 383 385 387 389 391 393 395 397 

GTGCTGGACTCCGACGGCTCATTCTTCCTGTACTCCAAGCTGACCGTGGACAAGTCCCGG 
1201 ---------+---------+---------+---------+---------+---------+ 

CACGACCTGAGGCTGCCGAGTAAGAAGGACATGAGGTTCGACTGGCACCTGTTCAGGGCC 
V L D S D G S F F L -------
399 401 403 405 407 

y s 

409 
K L T V D K 
411 413 415 

S R 
417 

TGGCAGCAGGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGCCCTGCACAACCACTAC 
1261 ---------+---------+---------+---------+---------+---------+ 

ACCGTCGTCCCGTTGCACAAGAGGACGAGGCACTACGTGCTCCGGGACGTGTTGGTGATG 
W_Q_Q_G_N_V_F_S_C_S_V_M H E_A_L_H_N_H_Y_ 
419 421 423 425 427 429 431 433 435 437 

ACCCAGAAGTCCCTGTCTCTGAGCCCCGGCAAGGGCGGAGGCGGATCTGGTGGTGGTGGC 
1321 ---------+---------+---------+---------+---------+---------+ 

TGGGTCTTCAGGGACAGAGACTCGGGGCCGTTCCCGCCTCCGCCTAGACCACCACCACCG 
T_Q K_S L S L_S PG KG G G G_S G_G G G 
439 441 443 445 447 449 451 453 455 457 

TCTGGTGGCGGAGGCTCTACCATCCCTCCACACGTGCAGAAATCCGTGAACAACGACATG 
1381 ---------+---------+---------+---------+---------+---------+ 

AGACCACCGCCTCCGAGATGGTAGGGAGGTGTGCACGTCTTTAGGCACTTGTTGCTGTAC 
S_G_G_G G S_T_I_P_P H V Q K S V N ND M 
459 461 463 465 467 469 471 473 475 477 

NarI 
KasI PvuII 

ATCGTGACCGACAACAACGGCGCCGTGAAGTTCCCCCAGCTGTGCAAGTTCTGCGACGTG 
1441 ---------+---------+---------+---------+---------+---------+ 

TAGCACTGGCTGTTGTTGCCGCGGCACTTCAAGGGGGTCGACACGTTCAAGACGCTGCAC 
I_V_T_D N N_G_A_V_K_F_P_Q_L_C_K_F_C_D_V_ 
479 481 483 485 487 489 491 493 495 497 

BspMI 
CGGTTCTCTACCTGCGACAACCAGAAATCCTGCATGTCCAACTGCTCCATCACCTCCATC 

1501 ---------+---------+---------+---------+---------+---------+ 
GCCAAGAGATGGACGCTGTTGGTCTTTAGGACGTACAGGTTGACGAGGTAGTGGAGGTAG 
R_F_S_T_C_D N Q K S 
499 501 503 505 507 

C M S N C S I T ------
509 511 513 515 

S I ---
517 

TGCGAGAAGCCCCAGGAAGTGTGCGTCGCCGTCTGGCGGAAGAACGACGAGAACATCACC 
1561 ---------+---------+---------+---------+---------+---------+ 

ACGCTCTTCGGGGTCCTTCACACGCAGCGGCAGACCGCCTTCTTGCTGCTCTTGTAGTGG 
C_E_K_P_Q_E_V_C_V_A_V_W R K_N_D_E_N_I_T 
519 521 523 525 527 529 531 533 535 537 
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CTGGAAACCGTGTGCCACGACCCCAAGCTGCCCTACCACGACTTCATCCTGGAAGATGCC 
1621 ---------+---------+---------+---------+---------+---------+ 

GACCTTTGGCACACGGTGCTGGGGTTCGACGGGATGGTGCTGAAGTAGGACCTTCTACGG 
L E T V C H D P K L P Y H D F I L E D A --------- -------
539 541 543 545 547 549 551 553 555 557 

PvuII 
GCCTCCCCCAAGTGCATCATGAAGGAAAAGAAGAAGCCCGGCGAGACTTTCTTCATGTGC 

1681 ---------+---------+---------+---------+---------+---------+ 
CGGAGGGGGTTCACGTAGTACTTCCTTTTCTTCTTCGGGCCGCTCTGAAAGAAGTACACG 
A S P K C I M K -------
559 561 563 565 

E K 
567 

K K 
569 

P G E T F F M C -----
571 573 575 577 

AGCTGCTCCTCCGACGAGTGCAACGACAACATCATCTTCTCCGAAGAGTACAACACCTCC 
1741 ---------+---------+---------+---------+---------+---------+ 

TCGACGAGGAGGCTGCTCACGTTGCTGTTGTAGTAGAAGAGGCTTCTCATGTTGTGGAGG 
S C S S D E C N D N I I F S E E Y N T S ----------------------------
579 581 583 585 587 589 591 593 595 597 

KpnI 
AACCCCGACTGAGGTACC 

1801 ---------+-------­
TTGGGGCTGACTCCATGG 
N P D * ----
599 601 

Light chain sequence: 

SacI EcoRV 
GAGCTCGATATCCTGCTGACCCAGTCCCCCGTGATCCTGTCCGTGTCTCCTGGCGAGCGG 

1 ---------+---------+---------+---------+---------+---------+ 
CTCGAGCTATAGGACGACTGGGTCAGGGGGCACTAGGACAGGCACAGAGGACCGCTCGCC 

D_I_L_L T_Q_S_P_V_I_L_S V S_P_G_E_R_ 
l 3 5 7 9 11 13 15 17 

GTGTCCTTCTCCTGCCGGGCCTCCCAGTCCATCGGCACCAACATCCACTGGTATCAGCAG 
61 ---------+---------+---------+---------+---------+---------+ 

CACAGGAAGAGGACGGCCCGGAGGGTCAGGTAGCCGTGGTTGTAGGTGACCATAGTCGTC 
VS F S_C_R_A_S_Q S I GT N I_H W Y_Q Q 
19 21 23 25 27 29 31 33 35 37 

CGGACCAACGGCTCCCCTCGGCTGCTGATTAAGTACGCCTCCGAGTCTATCTCCGGCATC 
121 ---------+---------+---------+---------+---------+---------+ 

GCCTGGTTGCCGAGGGGAGCCGACGACTAATTCATGCGGAGGCTCAGATAGAGGCCGTAG 
R T N G_S_P_R_L_L_I K Y A S E S I S_G_I_ 
39 41 43 45 47 49 51 53 55 57 

CCCTCCCGGTTCTCCGGCTCTGGCTCCGGCACCGACTTCACCCTGTCCATCAACTCCGTG 
181 ---------+---------+---------+---------+---------+---------+ 

GGGAGGGCCAAGAGGCCGAGACCGAGGCCGTGGCTGAAGTGGGACAGGTAGTTGAGGCAC 
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P S R F S G S G S G T D F T 
71 

L S I N S V ----- ---- -------
59 61 63 65 67 69 73 75 77 

EcoRV 

GAATCCGAGGATATCGCCGACTACTACTGCCAGCAGAACAACAACTGGCCCACCACCTTC 
241 ---------+---------+---------+---------+---------+---------+ 

CTTAGGCTCCTATAGCGGCTGATGATGACGGTCGTCTTGTTGTTGACCGGGTGGTGGAAG 
E S E D I A D Y Y C_Q_Q N N_N_W_P_T T F 
79 81 83 85 87 89 91 93 95 97 

GGCGCTGGCACCAAGCTGGAACTGAAGCGGACCGTGGCCGCTCCCTCCGTGTTCATCTTC 
301 ---------+---------+---------+---------+---------+---------+ 

CCGCGACCGTGGTTCGACCTTGACTTCGCCTGGCACCGGCGAGGGAGGCACAAGTAGAAG 
G A G T K L ---
99 101 103 

E L 
105 

K R T V A A P S V F I F ------------- ---
107 109 111 113 115 117 

PvuII 
CCACCCTCCGACGAGCAGCTGAAGTCCGGCACCGCCTCCGTCGTGTGCCTGCTGAACAAC 

361 ---------+---------+---------+---------+---------+---------+ 
GGTGGGAGGCTGCTCGTCGACTTCAGGCCGTGGCGGAGGCAGCACACGGACGACTTGTTG 
P_P_S D_E_Q_L K S_G TA S V V C_L_L N N 
119 121 123 125 127 129 131 133 135 137 

PstI 
TTCTACCCCCGCGAGGCCAAGGTGCAGTGGAAGGTGGACAACGCCCTGCAGTCCGGCAAC 

421 ---------+---------+---------+---------+---------+---------+ 
AAGATGGGGGCGCTCCGGTTCCACGTCACCTTCCACCTGTTGCGGGACGTCAGGCCGTTG 
FY P_R E_A_K_V Q WK VD NA L_Q_S_G_N_ 
139 141 143 145 147 149 151 153 155 157 

TCCCAGGAATCCGTCACCGAGCAGGACTCCAAGGACAGCACCTACTCCCTGTCCTCCACC 
481 ---------+---------+---------+---------+---------+---------+ 

AGGGTCCTTAGGCAGTGGCTCGTCCTGAGGTTCCTGTCGTGGATGAGGGACAGGAGGTGG 
S_Q E_S VT E_Q D_S K D_S_T Y S_L_S_S_T_ 
159 161 163 165 167 169 171 173 175 177 

CTGACCCTGTCCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGCGAAGTGACCCAC 
541 ---------+---------+---------+---------+---------+---------+ 

GACTGGGACAGGTTCCGGCTGATGCTCTTCGTGTTCCACATGCGGACGCTTCACTGGGTG 
L T L S K A D Y E K H K V Y A C E V T H --------- ---------
179 181 183 185 187 189 191 193 195 197 

KpnI 
CAGGGCCTGTCCAGCCCCGTGACCAAGTCCTTCAACCGGGGCGAGTGCTGAGGTACC 

601 ---------+---------+---------+---------+---------+-------
GTCCCGGACAGGTCGGGGCACTGGTTCAGGAAGTTGGCCCCGCTCACGACTCCATGG 
Q_G_L_S_S_P_V_T 
199 201 203 205 

K 

207 
S F N R G E C * --------

209 211 213 215 
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3. Fusion protein comprising Anti-C020 antibody and Transforming growth 
factor-beta receptor II (TGFP-RII) Extracellular domain (ECO). 

Protein Sequence: 

Anti-C020 heavy chain+ TGFP-RII ECO fusion amino acid sequence: 

QVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTPGRGLEWIGAIYPGNGDTSYNQKFK 
GKATLTADKSSSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYFNVWGAGTTVTVSAASTKGPSVF 
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS 
SLGTQTYICNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT 
PEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC 
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ 
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
GGGGSGGGGSGGGGS TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST 
CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK 
CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPD 

Anti-C020 light chain amino acid sequence: 

QIVLSQSPAILSASPGEKVTMTCRASSSVSYIHWFQQKPGSSPKPWIYATSNLASGVPVRFSGSG 
SGTSYSLTISRVEAEDAATYYCQQWTSNPPTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTAS 
VVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV 
THQGLSSPVTKSFNRGEC 

Blue: Anti-CD20 antibody variable region 
Black: Anti-CD20 antibody constant region 
Green: Linker 
Red: TGFBRII ectodomain 

cONA Sequence: 

Heavy chain sequence: 

PvuII NarI 
Sac I PstI KasI 
GAGCTCCAGGTGCAGCTGCAGCAGCCTGGCGCCGAGCTGGTCAAGCCTGGCGCTTCCGTG 

1 ---------+---------+---------+---------+---------+---------+ 
CTCGAGGTCCACGTCGACGTCGTCGGACCGCGGCTCGACCAGTTCGGACCGCGAAGGCAC 

Q V Q_L Q_Q_P_G A EL V K_P_G A s_v_ 
1 3 5 7 9 11 13 15 17 

StuI 
AAGATGTCCTGCAAGGCCTCCGGCTACACCTTCACCAGCTACAACATGCACTGGGTCAAG 

61 ---------+---------+---------+---------+---------+---------+ 
TTCTACAGGACGTTCCGGAGGCCGATGTGGAAGTGGTCGATGTTGTACGTGACCCAGTTC 
K M S C K A S G Y T F T S Y N M H W V K --------------------19 21 23 25 27 29 31 33 35 37 
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NarI 
StuI KasI 

CAGACCCCCGGCAGAGGCCTGGAATGGATCGGCGCCATCTACCCCGGCAACGGCGACACC 
121 ---------+---------+---------+---------+---------+---------+ 

GTCTGGGGGCCGTCTCCGGACCTTACCTAGCCGCGGTAGATGGGGCCGTTGCCGCTGTGG 
Q_T P_G_R_G_L_E_W_I_G_A_I_Y_P_G N G_D_T_ 
39 41 43 45 47 49 51 53 55 57 

TCCTACAACCAGAAGTTCAAGGGAAAGGCCACCCTGACCGCCGACAAGTCCTCCTCCACC 
181 ---------+---------+---------+---------+---------+---------+ 

AGGATGTTGGTCTTCAAGTTCCCTTTCCGGTGGGACTGGCGGCTGTTCAGGAGGAGGTGG 
S_Y_N_Q_K_F_K_G K A_T_L_T_A_D_K_S_S_S_T 
59 61 63 65 67 69 71 73 75 77 

PvuII 
GCCTACATGCAGCTGTCCTCCCTGACCTCCGAGGACTCCGCCGTGTACTACTGCGCCCGG 

241 ---------+---------+---------+---------+---------+---------+ 
CGGATGTACGTCGACAGGAGGGACTGGAGGCTCCTGAGGCGGCACATGATGACGCGGGCC 
A Y_M_Q_L_S_S_L_T_S_E_D S A_V_Y_Y_C_A_R 
79 81 83 85 87 89 91 93 95 97 

TCCACCTACTACGGCGGCGACTGGTACTTCAACGTGTGGGGCGCTGGCACCACCGTGACC 
301 ---------+---------+---------+---------+---------+---------+ 

AGGTGGATGATGCCGCCGCTGACCATGAAGTTGCACACCCCGCGACCGTGGTGGCACTGG 
S T Y Y G -----
99 101 103 

G D W Y F 
105 107 

N V W G 
109 111 

A 

113 
G T T 

115 
V T 
117 

ApaI 
GTGTCTGCCGCCTCTACCAAGGGCCCCTCCGTGTTTCCCCTGGCCCCCTCCAGCAAGTCC 

361 ---------+---------+---------+---------+---------+---------+ 
CACAGACGGCGGAGATGGTTCCCGGGGAGGCACAAAGGGGACCGGGGGAGGTCGTTCAGG 
V_S_A_A_S_T_K_G P S_V_F PL A P_S_S_K_S_ 
119 121 123 125 127 129 131 133 135 137 

ACATCTGGCGGCACCGCCGCTCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAGCCCGTG 
421 ---------+---------+---------+---------+---------+---------+ 

TGTAGACCGCCGTGGCGGCGAGACCCGACGGACCAGTTCCTGATGAAGGGGCTCGGGCAC 
T S G G T A A L G C L V K D Y F P E P V ----- ---- ---
139 141 143 145 147 149 151 153 155 157 

NarI 
KasI PstI 

ACAGTGTCCTGGAACTCTGGCGCCCTGACCAGCGGCGTGCACACCTTTCCAGCCGTGCTG 
481 ---------+---------+---------+---------+---------+---------+ 

TGTCACAGGACCTTGAGACCGCGGGACTGGTCGCCGCACGTGTGGAAAGGTCGGCACGAC 
T V S W N S G A L T S G V H T F P A V L ----------- -------
159 161 163 165 167 169 171 173 175 177 

CAGTCCTCTGGCCTGTACTCCCTGTCCAGCGTCGTGACCGTGCCCTCCAGCTCTCTGGGC 
541 ---------+---------+---------+---------+---------+---------+ 

GTCAGGAGACCGGACATGAGGGACAGGTCGCAGCACTGGCACGGGAGGTCGAGAGACCCG 
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Q_S_S_G_L_Y_S_L_S_S 
179 181 183 185 187 

V V T V P S ------
189 191 193 

s s 
195 

L G 
197 

ACCCAGACCTACATCTGCAACGTGAACCACAAGCCCTCCAACACCAAGGTGGACAAGAAG 
601 ---------+---------+---------+---------+---------+---------+ 

TGGGTCTGGATGTAGACGTTGCACTTGGTGTTCGGGAGGTTGTGGTTCCACCTGTTCTTC 
T_Q_T_Y_I_C_N_V_N_H_K_P_S_N T KV D_K_K_ 
199 201 203 205 207 209 211 213 215 217 

GCCGAGCCCAAGTCCTGCGACAAGACCCACACCTGTCCCCCCTGCCCTGCCCCTGAACTG 
661 ---------+---------+---------+---------+---------+---------+ 

CGGCTCGGGTTCAGGACGCTGTTCTGGGTGTGGACAGGGGGGACGGGACGGGGACTTGAC 
A E P K S C D K T H T -----------
219 221 223 225 227 229 

C p 

231 

p C p 

233 
A 

235 

p E L 
237 

CTGGGAGGCCCTTCTGTGTTCCTGTTCCCCCCAAAGCCCAAGGACACCCTGATGATCTCC 
721 ---------+---------+---------+---------+---------+---------+ 

GACCCTCCGGGAAGACACAAGGACAAGGGGGGTTTCGGGTTCCTGTGGGACTACTAGAGG 
L_G_G_P_S_V_F_L_F_P P K_P_K_D_T_L_M_I_S_ 
239 241 243 245 247 249 251 253 255 257 

BspMI 
CGGACCCCCGAAGTGACCTGCGTGGTGGTGGACGTGTCCCACGAGGACCCTGAAGTGAAG 

781 ---------+---------+---------+---------+---------+---------+ 
GCCTGGGGGCTTCACTGGACGCACCACCACCTGCACAGGGTGCTCCTGGGACTTCACTTC 
R T P E V T C V V V D V s ----- ----
259 261 263 265 267 269 271 

H E D 
273 

p 

275 
E V K 

277 

TTCAATTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCCAGAGAGGAA 
841 ---------+---------+---------+---------+---------+---------+ 

AAGTTAACCATGCACCTGCCGCACCTTCACGTGTTGCGGTTCTGGTTCGGGTCTCTCCTT 
F_N WY VD G VE V H NA K_T K P_R EE 
279 281 283 285 287 289 291 293 295 297 

CAGTACAACTCCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGACTGGCTG 
901 ---------+---------+---------+---------+---------+---------+ 

GTCATGTTGAGGTGGATGGCCCACCACAGGCACGACTGGCACGACGTGGTCCTGACCGAC 
Q_Y 
299 

N 
301 

S_T_Y_R_V_V_S_V_L_T_V L H_Q_D 
303 305 307 309 311 313 315 

W L 
317 

AACGGCAAAGAGTACAAGTGCAAGGTGTCCAACAAGGCCCTGCCTGCCCCCATCGAAAAG 
961 ---------+---------+---------+---------+---------+---------+ 

TTGCCGTTTCTCATGTTCACGTTCCACAGGTTGTTCCGGGACGGACGGGGGTAGCTTTTC 
N G K E Y K -----
319 321 323 

C K V 
325 327 

SN KA L_P A P_I_E K_ 
329 331 333 335 337 

ACCATCTCCAAGGCCAAGGGCCAGCCCCGCGAGCCTCAGGTGTACACTCTGCCTCCCAGC 
1021 ---------+---------+---------+---------+---------+---------+ 

TGGTAGAGGTTCCGGTTCCCGGTCGGGGCGCTCGGAGTCCACATGTGAGACGGAGGGTCG 
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T I 
339 

S K 
341 

A K_G_Q_P_R E P_Q_V_Y_T_L_P_P_S_ 
343 345 347 349 351 353 355 357 

CGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTCAAGGGCTTCTACCCC 
1081 ---------+---------+---------+---------+---------+---------+ 

GCCCTGCTCGACTGGTTCTTGGTCCACAGGGACTGGACAGACCAGTTCCCGAAGATGGGG 
R_D_E L_T KN Q_V_S_L_T_C_L_V_K G FY P 
359 361 363 365 367 369 371 373 375 377 

EcoRV 
TCCGATATCGCCGTGGAATGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACC 

1141 ---------+---------+---------+---------+---------+---------+ 
AGGCTATAGCGGCACCTTACCCTCAGGTTGCCGGTCGGGCTCTTGTTGATGTTCTGGTGG 
S_D_I_A_V_E_W_E_S_N_G_Q_P_E_N_N Y K TT 
379 381 383 385 387 389 391 393 395 397 

CCCCCTGTGCTGGACTCCGACGGCTCATTCTTCCTGTACTCCAAGCTGACCGTGGACAAG 
1201 ---------+---------+---------+---------+---------+---------+ 

GGGGGACACGACCTGAGGCTGCCGAGTAAGAAGGACATGAGGTTCGACTGGCACCTGTTC 
P P V L D S D G S F F L Y S K L T V D K -----------------399 401 403 405 407 409 411 413 415 417 

TCCCGGTGGCAGCAGGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGCCCTGCACAAC 
1261 ---------+---------+---------+---------+---------+---------+ 

AGGGCCACCGTCGTCCCGTTGCACAAGAGGACGAGGCACTACGTGCTCCGGGACGTGTTG 
S_R_W_Q_Q_G_N_V F S C S V M H E_A_L_H_N 
419 421 423 425 427 429 431 433 435 437 

CACTACACCCAGAAGTCCCTGTCCCTGAGCCCCGGAAAGGGCGGAGGCGGATCTGGTGGT 
1321 ---------+---------+---------+---------+---------+---------+ 

GTGATGTGGGTCTTCAGGGACAGGGACTCGGGGCCTTTCCCGCCTCCGCCTAGACCACCA 
H_Y_T_Q_K_S_L_S_L_S P GK G G G_G_S_G_G_ 
439 441 443 445 447 449 451 453 455 457 

GGAGGATCAGGCGGCGGAGGCTCTACCATCCCCCCACACGTGCAGAAATCCGTGAACAAC 
1381 ---------+---------+---------+---------+---------+---------+ 

CCTCCTAGTCCGCCGCCTCCGAGATGGTAGGGGGGTGTGCACGTCTTTAGGCACTTGTTG 
G G S 
459 461 

G_G_G_G_S_T_I_P_P_H_V_Q_K_S_V_N_N_ 
463 465 467 469 471 473 475 477 

NarI 
KasI PvuII 

GACATGATCGTGACCGACAACAACGGCGCCGTGAAGTTCCCCCAGCTGTGCAAGTTCTGC 
1441 ---------+---------+---------+---------+---------+---------+ 

CTGTACTAGCACTGGCTGTTGTTGCCGCGGCACTTCAAGGGGGTCGACACGTTCAAGACG 
D_M_I_V_T_D_N_N GAV K F P_Q_L_C_K F C 
479 481 483 485 487 489 491 493 495 497 

BspMI 
GACGTGCGGTTCTCTACCTGCGACAACCAGAAATCCTGCATGTCCAACTGCTCCATCACC 

1501 ---------+---------+---------+---------+---------+---------+ 
CTGCACGCCAAGAGATGGACGCTGTTGGTCTTTAGGACGTACAGGTTGACGAGGTAGTGG 
D V R F_S_T C D_N_Q K s_c M s N c_s I T 
499 501 503 505 507 509 511 513 515 517 
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TCCATCTGCGAGAAGCCCCAGGAAGTGTGCGTCGCCGTCTGGCGGAAGAACGACGAGAAC 
1561 ---------+---------+---------+---------+---------+---------+ 

AGGTAGACGCTCTTCGGGGTCCTTCACACGCAGCGGCAGACCGCCTTCTTGCTGCTCTTG 
S_I_C_E_K_P_Q_E_V_C 
519 521 523 525 527 

V A V W R K N D --------
529 531 533 535 

E N ---
537 

ATCACCCTGGAAACCGTGTGCCACGACCCCAAGCTGCCCTACCACGACTTCATCCTGGAA 
1621 ---------+---------+---------+---------+---------+---------+ 

TAGTGGGACCTTTGGCACACGGTGCTGGGGTTCGACGGGATGGTGCTGAAGTAGGACCTT 
I T L E T V C H D P K L P Y H D F I L E --------------------539 541 543 545 547 549 551 553 555 557 

GATGCCGCCTCCCCCAAGTGCATCATGAAGGAAAAGAAGAAGCCCGGCGAGACTTTCTTC 
1681 ---------+---------+---------+---------+---------+---------+ 

CTACGGCGGAGGGGGTTCACGTAGTACTTCCTTTTCTTCTTCGGGCCGCTCTGAAAGAAG 
D A A s ---
559 561 

p K 
563 

C I 
565 

M K 
567 

E K 
569 

K K 
571 

p G 
573 

E T 
575 

F F ---
577 

ATGTGCTCTTGCTCCTCCGACGAGTGCAACGACAACATCATCTTCTCCGAAGAGTACAAC 
1741 ---------+---------+---------+---------+---------+---------+ 

TACACGAGAACGAGGAGGCTGCTCACGTTGCTGTTGTAGTAGAAGAGGCTTCTCATGTTG 
M C S C S S D E C N D N I I F S E E Y N --------- -------579 581 583 585 587 589 591 593 595 597 

KpnI 
ACCTCCAACCCCGACTGAGGTACC 

1801 ---------+---------+---­
TGGAGGTTGGGGCTGACTCCATGG 
T S N P D * ------
599 601 603 

Light chain sequence: 

SacI NheI 
GAGCTCCAGATCGTGCTGTCCCAGTCCCCCGCCATCCTGTCTGCTAGCCCTGGCGAGAAA 

1 ---------+---------+---------+---------+---------+---------+ 
CTCGAGGTCTAGCACGACAGGGTCAGGGGGCGGTAGGACAGACGATCGGGACCGCTCTTT 

O_I V L s_o S_P_A_I L s A s p G_E_K_ 
1 3 5 7 9 11 13 15 17 

BspMI 
GTGACAATGACCTGCCGGGCCTCCTCCTCCGTGTCCTACATCCACTGGTTCCAGCAGAAG 

61 ---------+---------+---------+---------+---------+---------+ 
CACTGTTACTGGACGGCCCGGAGGAGGAGGCACAGGATGTAGGTGACCAAGGTCGTCTTC 
V T M T C R A S S S V -----------
19 21 23 25 27 29 

s y 
31 

I_H_W_F_Q_Q_K_ 
33 35 37 

PflMI 
CCCGGCTCCAGCCCCAAGCCCTGGATCTACGCCACCTCCAACCTGGCCTCCGGCGTGCCA 

121 ---------+---------+---------+---------+---------+---------+ 
GGGCCGAGGTCGGGGTTCGGGACCTAGATGCGGTGGAGGTTGGACCGGAGGCCGCACGGT 
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P G S S P K P W I Y A T S N L A S G V P -------------39 41 43 45 47 49 51 53 55 57 

Smar 
GTGCGGTTCTCTGGCTCCGGCTCCGGCACCTCCTACTCCCTGACCATCTCCCGGGTGGAA 

181 ---------+---------+---------+---------+---------+---------+ 
CACGCCAAGAGACCGAGGCCGAGGCCGTGGAGGATGAGGGACTGGTAGAGGGCCCACCTT 
V R F S G S G s ---------
59 61 63 65 

G T 
67 

S Y S L T I S R V E - -- -- -- -- -- -- -- -- -- --
69 71 73 75 77 

GCCGAGGACGCCGCCACCTACTACTGCCAGCAGTGGACCTCCAACCCCCCCACCTTTGGC 
241 ---------+---------+---------+---------+---------+---------+ 

CGGCTCCTGCGGCGGTGGATGATGACGGTCGTCACCTGGAGGTTGGGGGGGTGGAAACCG 
A_E_D_A_A_T_Y_Y_C_Q_Q W_T_S N P_P_T_F_G_ 
79 81 83 85 87 89 91 93 95 97 

GGAGGCACCAAGCTGGAAATCAAGCGGACCGTGGCCGCTCCCTCCGTGTTCATCTTCCCA 
301 ---------+---------+---------+---------+---------+---------+ 

CCTCCGTGGTTCGACCTTTAGTTCGCCTGGCACCGGCGAGGGAGGCACAAGTAGAAGGGT 
G G T K L E I K R T V A A P S V F I F P --------- ----99 101 103 105 107 109 111 113 115 117 

PvuII 
CCCTCCGACGAGCAGCTGAAGTCCGGCACCGCCTCCGTCGTGTGCCTGCTGAACAACTTC 

361 ---------+---------+---------+---------+---------+---------+ 
GGGAGGCTGCTCGTCGACTTCAGGCCGTGGCGGAGGCAGCACACGGACGACTTGTTGAAG 
P_S_D_E_Q_L_K_S G T_A_S_V_V_C_L_L_N NF 
119 121 123 125 127 129 131 133 135 137 

PstI 
TACCCCCGCGAGGCCAAGGTGCAGTGGAAGGTGGACAACGCCCTGCAGTCCGGCAACTCC 

421 ---------+---------+---------+---------+---------+---------+ 
ATGGGGGCGCTCCGGTTCCACGTCACCTTCCACCTGTTGCGGGACGTCAGGCCGTTGAGG 
Y P_R E_A_K V Q WK VD NA L_Q S_G_N_S_ 
139 141 143 145 147 149 151 153 155 157 

CAGGAATCCGTCACCGAGCAGGACTCCAAGGACAGCACCTACAGCCTGTCCTCCACCCTG 
481 ---------+---------+---------+---------+---------+---------+ 

GTCCTTAGGCAGTGGCTCGTCCTGAGGTTCCTGTCGTGGATGTCGGACAGGAGGTGGGAC 
Q_E_S_V_T_E_Q_D_S_K_D_S_T_Y_S_L_S_S_T_L_ 
159 161 163 165 167 169 171 173 175 177 

ACCCTGTCCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGCGAAGTGACCCACCAG 
541 ---------+---------+---------+---------+---------+---------+ 

TGGGACAGGTTCCGGCTGATGCTCTTCGTGTTCCACATGCGGACGCTTCACTGGGTGGTC 
T L_S_K_A_D_Y_E K H_K_V_Y_A_C_E_V_T_H_Q_ 
179 181 183 185 187 189 191 193 195 197 

KpnI 
GGCCTGTCCAGCCCCGTGACCAAGTCCTTCAACCGGGGCGAGTGCTGAGGTACC 

601 ---------+---------+---------+---------+---------+----
CCGGACAGGTCGGGGCACTGGTTCAGGAAGTTGGCCCCGCTCACGACTCCATGG 
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G L_S_S_P VT K_S_F NRG E_C_*_ 
199 201 203 205 207 209 211 213 
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4. Fusion protein comprising anti-VEGF antibody and Transforming growth 
factor-beta receptor II {TGFf3-RII) Extracellular domain (ECO). 

Protein Sequence: 

Anti-VEGF heavy chain+ TGFf3-RII ECO fusion amino acid sequence: 

EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGE 
PTY AADFKRRFTFSLDTSKSTA YLQMNSLRAEDTA VYYCAKYPHYYGSSHWYFDVWG 
QGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVH 
TFPA VLQSSGL YSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPP 
CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA 
KTKPREEQYNSTYRVVSVL TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP 
QVYTLPPSREEMTKNQVSLTCL VKGFYPSDIA VEWESNGQPENNYKTTPPVLDSDGSFFL 
YSKL TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGGSGGGGS 
TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST CDNQKSCMSN CSITSICEKP 
QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK CIMKEKKKPG ETFFMCSCSS 
DECNDNIIFS EEYNTSNPD 

Anti-VEGF Light chain sequence: 

DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPSR 
FSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTVAAPSVFIFPPSDE 
QLKSGT ASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTL TLS 
KADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

Blue: Anti-VEGF antibody variable region 
Black: Anti-VEGF antibody constant region 
Green: Linker 
Red: TGFBRII ectodomain 

cONA Sequence: 

Heavy chain sequence: 

XhoI 
Sac I PvuII StuI BamHI 
GAGCTCGAGGTGCAGCTGGTGGAATCCGGCGGAGGCCTGGTCCAGCCTGGCGGATCCCTG 

1 ---------+---------+---------+---------+---------+---------+ 
CTCGAGCTCCACGTCGACCACCTTAGGCCGCCTCCGGACCAGGTCGGACCGCCTAGGGAC 

EV Q_L VE S_G G G L V Q_P_G G S_L 
l 3 5 7 9 11 13 15 17 

AGACTGTCCTGTGCCGCCTCCGGCTACACCTTCACCAACTACGGCATGAACTGGGTCCGA 
61 ---------+---------+---------+---------+---------+---------+ 

TCTGACAGGACACGGCGGAGGCCGATGTGGAAGTGGTTGATGCCGTACTTGACCCAGGCT 
R L_S_C A AS G Y T_F_T NY GM NW V R 
19 21 23 25 27 29 31 33 35 37 
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CAGGCCCCTGGCAAGGGCCTGGAATGGGTCGGATGGATCAACACCTACACCGGCGAGCCC 
121 ---------+---------+---------+---------+---------+---------+ 

GTCCGGGGACCGTTCCCGGACCTTACCCAGCCTACCTAGTTGTGGATGTGGCCGCTCGGG 
Q_A P G_K_G_L_E_W_V_G_W_I_N_T_Y T G_E_P_ 
39 41 43 45 47 49 51 53 55 57 

ACCTACGCCGCCGACTTCAAGCGGCGGTTCACCTTCTCCCTGGACACCTCCAAGTCCACC 
181 ---------+---------+---------+---------+---------+---------+ 

TGGATGCGGCGGCTGAAGTTCGCCGCCAAGTGGAAGAGGGACCTGTGGAGGTTCAGGTGG 
T Y A A D F K R R F T F S L D T S K S T ------------ -----59 61 63 65 67 69 71 73 75 77 

PstI 
BspMI 

GCCTACCTGCAGATGAACTCCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAG 
241 ---------+---------+---------+---------+---------+---------+ 

CGGATGGACGTCTACTTGAGGGACGCCCGGCTCCTGTGGCGGCACATGATGACGCGGTTC 
A Y_L_Q_M_N_S_L_R_A_E_D_T_A V Y_Y_C_A_K_ 
79 81 83 85 87 89 91 93 95 97 

BstEII 
TACCCCCACTACTACGGCTCCTCCCACTGGTACTTCGACGTGTGGGGCCAGGGCACCCTG 

301 ---------+---------+---------+---------+---------+---------+ 
ATGGGGGTGATGATGCCGAGGAGGGTGACCATGAAGCTGCACACCCCGGTCCCGTGGGAC 
Y_P_H_Y Y GS S_H_W_Y_F_D_V_W_G_Q_G_T_L_ 
99 101 103 105 107 109 111 113 115 117 

ApaI 
GTCACCGTGTCCTCCGCCTCTACCAAGGGCCCCTCCGTGTTCCCTCTGGCCCCCTCCAGC 

361 ---------+---------+---------+---------+---------+---------+ 
CAGTGGCACAGGAGGCGGAGATGGTTCCCGGGGAGGCACAAGGGAGACCGGGGGAGGTCG 
V_T_V_S_S_A_S_T_K_G_P_S_V_F_P_L_A_P_S_S_ 
119 121 123 125 127 129 131 133 135 137 

AAGTCCACATCTGGCGGCACCGCCGCTCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAG 
421 ---------+---------+---------+---------+---------+---------+ 

TTCAGGTGTAGACCGCCGTGGCGGCGAGACCCGACGGACCAGTTCCTGATGAAGGGGCTC 
K S T S ---
139 141 

G G_T_A_A_L_G_C_L_V_K_D_Y_F 
143 145 147 149 151 153 155 

p E ---
157 

NarI 
KasI 

CCCGTGACCGTGTCCTGGAACTCTGGCGCCCTGACCTCCGGCGTGCACACCTTTCCAGCC 
481 ---------+---------+---------+---------+---------+---------+ 

GGGCACTGGCACAGGACCTTGAGACCGCGGGACTGGAGGCCGCACGTGTGGAAAGGTCGG 
P V T V S W N S G A L T S G V H T F P A ------- -----------159 161 163 165 167 169 171 173 175 177 

PstI 
GTGCTGCAGTCCTCCGGCCTGTACTCCCTGTCCTCCGTCGTGACCGTGCCCTCCAGCTCT 

541 ---------+---------+---------+---------+---------+---------+ 
CACGACGTCAGGAGGCCGGACATGAGGGACAGGAGGCAGCACTGGCACGGGAGGTCGAGA 
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V L_Q_S 
179 181 

S G L Y S L ----
183 185 187 

S S V V T V P --------
189 191 193 195 

s s 
197 

s 

CTGGGCACCCAGACCTACATCTGCAACGTGAACCACAAGCCCTCCAACACCAAGGTGGAC 
601 ---------+---------+---------+---------+---------+---------+ 

GACCCGTGGGTCTGGATGTAGACGTTGCACTTGGTGTTCGGGAGGTTGTGGTTCCACCTG 
LG T_Q_T_Y_I_C_N V_N_H_K_P_S_N_T_K_V_D_ 
199 201 203 205 207 209 211 213 215 217 

AAGAAGGTGGAACCCAAGTCCTGCGACAAGACCCACACCTGTCCCCCCTGCCCTGCCCCT 
661 ---------+---------+---------+---------+---------+---------+ 

TTCTTCCACCTTGGGTTCAGGACGCTGTTCTGGGTGTGGACAGGGGGGACGGGACGGGGA 
K K V E P K S C D K T H T C ------- ----219 221 223 225 227 229 231 

p P C P ----
233 235 

A p 

237 

GAACTGCTGGGAGGCCCTAGCGTGTTCCTGTTCCCCCCAAAGCCCAAGGACACCCTGATG 
721 ---------+---------+---------+---------+---------+---------+ 

CTTGACGACCCTCCGGGATCGCACAAGGACAAGGGGGGTTTCGGGTTCCTGTGGGACTAC 
E L L G G P S V F L F P P K P K D T L M -----------------239 241 243 245 247 249 251 253 255 257 

BspMI 
ATCTCCCGGACCCCCGAAGTGACCTGCGTGGTGGTGGACGTGTCCCACGAGGACCCTGAA 

781 ---------+---------+---------+---------+---------+---------+ 
TAGAGGGCCTGGGGGCTTCACTGGACGCACCACCACCTGCACAGGGTGCTCCTGGGACTT 
I S R T P E V T C V V V D V --- --------259 261 263 265 267 269 271 

S H E D 
273 275 

p E - -- --
277 

GTGAAGTTCAATTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCCAGA 
841 ---------+---------+---------+---------+---------+---------+ 

CACTTCAAGTTAACCATGCACCTGCCGCACCTTCACGTGTTGCGGTTCTGGTTCGGGTCT 
V K_F_N_W_Y_V_D_G_V_E_V_H_N A K_T_K_P_R_ 
279 281 283 285 287 289 291 293 295 297 

GAGGAACAGTACAACTCCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGAC 
901 ---------+---------+---------+---------+---------+---------+ 

CTCCTTGTCATGTTGAGGTGGATGGCCCACCACAGGCACGACTGGCACGACGTGGTCCTG 
E_E Q_Y N S_T_Y RV VS V L_T V L H Q_D 
299 301 303 305 307 309 311 313 315 317 

TGGCTGAACGGCAAAGAGTACAAGTGCAAGGTGTCCAACAAGGCCCTGCCTGCCCCCATC 
961 ---------+---------+---------+---------+---------+---------+ 

ACCGACTTGCCGTTTCTCATGTTCACGTTCCACAGGTTGTTCCGGGACGGACGGGGGTAG 
W L N G K E Y K C K V S N K A L P A P I ------------- ---319 321 323 325 327 329 331 333 335 337 

GAAAAGACCATCTCCAAGGCCAAGGGCCAGCCCCGCGAGCCTCAGGTGTACACTCTGCCC 
1021 ---------+---------+---------+---------+---------+---------+ 

CTTTTCTGGTAGAGGTTCCGGTTCCCGGTCGGGGCGCTCGGAGTCCACATGTGAGACGGG 
E_K_T_I SK A K_G Q_P_R_E_P_Q_V_Y TL P 
339 341 343 345 347 349 351 353 355 357 

Bicara Ex. 1018, Page 97 of 141 
Bicara v. JHU - PGR2026-00025 



CCTAGCCGGGAAGAGATGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTCAAGGGCTTC 
1081 ---------+---------+---------+---------+---------+---------+ 

GGATCGGCCCTTCTCTACTGGTTCTTGGTCCACAGGGACTGGACAGACCAGTTCCCGAAG 
p 

359 
S R E E M T K ------

361 363 365 
N Q V S_L_T_C_L_V_K 
367 369 371 373 375 

G F 
377 

EcoRV 
TACCCCTCCGATATCGCCGTGGAATGGGAGTCCAACGGCCAGCCCGAGAACAACTACAAG 

1141 ---------+---------+---------+---------+---------+---------+ 
ATGGGGAGGCTATAGCGGCACCTTACCCTCAGGTTGCCGGTCGGGCTCTTGTTGATGTTC 
Y P_S_D_I_A VE W E_S NG Q_P_E N NY K_ 
379 381 383 385 387 389 391 393 395 397 

ACCACCCCCCCTGTGCTGGACTCCGACGGCTCATTCTTCCTGTACTCCAAGCTGACCGTG 
1201 ---------+---------+---------+---------+---------+---------+ 

TGGTGGGGGGGACACGACCTGAGGCTGCCGAGTAAGAAGGACATGAGGTTCGACTGGCAC 
T T_P P_V L D_S D G S_F F L Y S K_L_T_V_ 
399 401 403 405 407 409 411 413 415 417 

GACAAGTCCCGGTGGCAGCAGGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGCCCTG 
1261 ---------+---------+---------+---------+---------+---------+ 

CTGTTCAGGGCCACCGTCGTCCCGTTGCACAAGAGGACGAGGCACTACGTGCTCCGGGAC 
DK S_R W_Q_Q_G N_V_F s_c s V M H E_A_L_ 
419 421 423 425 427 429 431 433 435 437 

CACAACCACTACACCCAGAAGTCCCTGTCCCTGAGCCCAGGCAAGGGCGGAGGCGGATCT 
1321 ---------+---------+---------+---------+---------+---------+ 

GTGTTGGTGATGTGGGTCTTCAGGGACAGGGACTCGGGTCCGTTCCCGCCTCCGCCTAGA 
H_N_H_Y_T_Q_K_S_L S_L S_P_G_K_G_G_G G_S_ 
439 441 443 445 447 449 451 453 455 457 

GGTGGTGGAGGATCAGGCGGCGGAGGCTCTACCATCCCCCCACACGTGCAGAAATCCGTG 
1381 ---------+---------+---------+---------+---------+---------+ 

CCACCACCTCCTAGTCCGCCGCCTCCGAGATGGTAGGGGGGTGTGCACGTCTTTAGGCAC 
G_G_G_G_S_G_G_G_G_S_T_I_P_P_H_V_Q_K S V 
459 461 463 465 467 469 471 473 475 477 

NarI 
KasI PvuII 

AACAACGACATGATCGTGACCGACAACAACGGCGCCGTGAAGTTCCCCCAGCTGTGCAAG 
1441 ---------+---------+---------+---------+---------+---------+ 

TTGTTGCTGTACTAGCACTGGCTGTTGTTGCCGCGGCACTTCAAGGGGGTCGACACGTTC 
N_N_D_M_I_V_T_D_N_N GAV K F_P_Q L_C_K 
479 481 483 485 487 489 491 493 495 497 

BspMI 
TTCTGCGACGTGCGGTTCTCTACCTGCGACAACCAGAAATCCTGCATGTCCAACTGCTCC 

1501 ---------+---------+---------+---------+---------+---------+ 
AAGACGCTGCACGCCAAGAGATGGACGCTGTTGGTCTTTAGGACGTACAGGTTGACGAGG 
F C D V R F S T ---------
499 501 503 505 

C D_N_Q_K_S_C_M_S_N_C_S_ 
507 509 511 513 515 517 
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ATCACCTCCATCTGCGAGAAGCCCCAGGAAGTGTGCGTCGCCGTCTGGCGGAAGAACGAC 
1561 ---------+---------+---------+---------+---------+---------+ 

TAGTGGAGGTAGACGCTCTTCGGGGTCCTTCACACGCAGCGGCAGACCGCCTTCTTGCTG 
I T_S_I_C_E K_P_Q E V C V_A_V_W_R_K_N_D_ 
519 521 523 525 527 529 531 533 535 537 

GAGAACATCACCCTGGAAACCGTGTGCCACGACCCCAAGCTGCCCTACCACGACTTCATC 
1621 ---------+---------+---------+---------+---------+---------+ 

CTCTTGTAGTGGGACCTTTGGCACACGGTGCTGGGGTTCGACGGGATGGTGCTGAAGTAG 
E N I T L E T V C H --------
539 541 543 545 547 

D p 

549 
K L 
551 

p y 

553 
H D 
555 

F I - -- --
557 

CTGGAAGATGCCGCCTCCCCCAAGTGCATCATGAAGGAAAAGAAGAAGCCCGGCGAGACT 
1681 ---------+---------+---------+---------+---------+---------+ 

GACCTTCTACGGCGGAGGGGGTTCACGTAGTACTTCCTTTTCTTCTTCGGGCCGCTCTGA 
M K E K K K P G E T L_E_D_A_A_S_P_K_C_I 

559 561 563 565 567 ----------569 571 573 575 577 

PvuII 
TTCTTCATGTGCAGCTGCTCCTCCGACGAGTGCAACGACAACATCATCTTCTCCGAAGAG 

1741 ---------+---------+---------+---------+---------+---------+ 
AAGAAGTACACGTCGACGAGGAGGCTGCTCACGTTGCTGTTGTAGTAGAAGAGGCTTCTC 
F_F_M_C_S_C_S_S_D_E_C_N_D_N_I_I_F_S_E_E_ 
579 581 583 585 587 589 591 593 595 597 

KpnI 
TACAACACCTCCAACCCCGACTGAGGTACC 

1801 ---------+---------+---------+ 
ATGTTGTGGAGGTTGGGGCTGACTCCATGG 
Y N T S N P D * --------
599 601 603 605 

Light chain sequence: 

SacI EcoRV 
GAGCTCGATATCCAGATGACCCAGTCCCCCTCCAGCCTGTCCGCCTCTGTGGGCGACAGA 

1 ---------+---------+---------+---------+---------+---------+ 
CTCGAGCTATAGGTCTACTGGGTCAGGGGGAGGTCGGACAGGCGGAGACACCCGCTGTCT 

D I_Q_M_T_Q_S_P S S_L_S_A_S_V_G_D_R_ 
1 3 5 7 9 11 13 15 17 

GTGACCATCACCTGTTCCGCCAGCCAGGACATCTCCAACTACCTGAACTGGTATCAGCAG 
61 ---------+---------+---------+---------+---------+---------+ 

CACTGGTAGTGGACAAGGCGGTCGGTCCTGTAGAGGTTGATGGACTTGACCATAGTCGTC 
V_T_I_T C_S_A_S_Q_D I SN Y L NW Y_Q_Q_ 
19 21 23 25 27 29 31 33 35 37 

AAGCCCGGCAAGGCCCCTAAGGTGCTGATCTACTTCACCTCCTCCCTGCACTCCGGCGTG 
121 ---------+---------+---------+---------+---------+---------+ 

TTCGGGCCGTTCCGGGGATTCCACGACTAGATGAAGTGGAGGAGGGACGTGAGGCCGCAC 
K P G K ---
39 41 

A p 

43 
K V L -------
45 47 

I Y F T S ----
49 51 

s 
53 

L H 
55 

S G V ---
57 
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PstI 
CCCTCCAGATTCTCCGGCTCTGGCTCCGGCACCGACTTTACCCTGACCATCTCCAGCCTG 

181 ---------+---------+---------+---------+---------+---------+ 
GGGAGGTCTAAGAGGCCGAGACCGAGGCCGTGGCTGAAATGGGACTGGTAGAGGTCGGAC 
P S R F S G S G S G T D F T L T I S S L ------------ ----59 61 63 65 67 69 71 73 75 77 

Scar 
CAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACTCCACCGTGCCCTGGACCTTC 

241 ---------+---------+---------+---------+---------+---------+ 
GTCGGGCTCCTGAAGCGGTGGATGATGACGGTCGTCATGAGGTGGCACGGGACCTGGAAG 
Q_P_E_D_F_A_T_Y_Y_C_Q_Q_Y_S_T_V_P_W_T_F 
79 81 83 85 87 89 91 93 95 97 

GGCCAGGGCACCAAGGTGGAAATCAAGCGGACCGTGGCCGCTCCCTCCGTGTTCATCTTC 
301 ---------+---------+---------+---------+---------+---------+ 

CCGGTCCCGTGGTTCCACCTTTAGTTCGCCTGGCACCGGCGAGGGAGGCACAAGTAGAAG 
G_Q_G_T_K_V_E_I_K_R_T_V_A_A P S V F_I_F_ 
99 101 103 105 107 109 111 113 115 117 

PvuII 
CCACCCTCCGACGAGCAGCTGAAGTCCGGCACCGCCTCCGTCGTGTGCCTGCTGAACAAC 

361 ---------+---------+---------+---------+---------+---------+ 
GGTGGGAGGCTGCTCGTCGACTTCAGGCCGTGGCGGAGGCAGCACACGGACGACTTGTTG 
P_P_S_D_E_Q_L_K s G_T A s_v V C L_L_N_N_ 
119 121 123 125 127 129 131 133 135 137 

PstI 
TTCTACCCCCGCGAGGCCAAGGTGCAGTGGAAGGTGGACAACGCCCTGCAGTCCGGCAAC 

421 ---------+---------+---------+---------+---------+---------+ 
AAGATGGGGGCGCTCCGGTTCCACGTCACCTTCCACCTGTTGCGGGACGTCAGGCCGTTG 
F_Y_P_R_E_A_K_V_Q_W K V_D_N_A_L_Q_S_G_N_ 
139 141 143 145 147 149 151 153 155 157 

TCCCAGGAATCCGTCACCGAGCAGGACTCCAAGGACAGCACCTACTCCCTGTCCTCCACC 
481 ---------+---------+---------+---------+---------+---------+ 

AGGGTCCTTAGGCAGTGGCTCGTCCTGAGGTTCCTGTCGTGGATGAGGGACAGGAGGTGG 
S_Q_E_S_V_T_E Q_D_S_K_D_S_T_Y_S_L_S_S_T_ 
159 161 163 165 167 169 171 173 175 177 

CTGACCCTGTCCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGCGAAGTGACCCAC 
541 ---------+---------+---------+---------+---------+---------+ 

GACTGGGACAGGTTCCGGCTGATGCTCTTCGTGTTCCACATGCGGACGCTTCACTGGGTG 
L T L S K A D Y E K H K V Y A C E V T H --------- ------ ------179 181 183 185 187 189 191 193 195 197 

KpnI 
CAGGGCCTGTCCAGCCCCGTGACCAAGTCCTTCAACCGGGGCGAGTGCTGAGGTACC 

601 ---------+---------+---------+---------+---------+-------
GTCCCGGACAGGTCGGGGCACTGGTTCAGGAAGTTGGCCCCGCTCACGACTCCATGG 
Q G_L_S_S_P_V T K_S_F N R G E_C_*_ 
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199 201 203 205 207 209 211 213 215 
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5. Fusion protein comprising anti-human CTLA-4 antibody and Transforming 
growth factor-beta receptor II (TGF~-RII) Extracellular domain (ECD). 

Protein Sequence: 

Sequence: Anti-CTLA-4 heavy chain + TGF~-RII Extracellular domain fusion 
amino acid sequence: 

QVQLVESGGG 
ADSVKGRFTI 
TKGPSVFPLA 
YSLSSWTVP 
VFLFPPKPKD 
YRWSVLTVL 
KNQVSLTCLV 

WQPGRSLRL SCAASGFTFS SYTMHWVRQA PGKGLEWVTF 
SRDNSKNTLY LQMNSLRAED TAIYYCARTG WLGPFDYWGQ 
PSSKSTSGGT AALGCLVKDY FPEPVTVSWN SGALTSGVHT 
SSSLGTQTYI CNVNHKPSNT KVDKRVEPKS CDKTHTCPPC 
TLMISRTPEV TCVWDVSHE DPEVKFNWYV DGVEVHNAKT 
HQDWLNGKEY KCKVSNKALP APIEKTISKA KGQPREPQVY 
KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSK 

ISYDGNNKYY 
GTLVTVSSAS 
FPAVLQSSGL 
PAPELLGGPS 
KPREEQYNST 
TLPPSRDELT 
LTVDKSRWQQ 

GNVFSCSVMH EALHNHYTQK SLSLSPGKGGGGSGGGGSGGGGSTIPPHVQK SVNNDMIVTD 
NNGAVKFPQL CKFCDVRFST CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV 
CHDPKLPYHD FILEDAASPK CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPD 

Blue: Anti-CTLA-4 antibody heavy chain variable region 
Black: Anti-CTLA-4 antibody heavy chain constant region 
Green: Linker 
Red: TGFBRII ectodomain 

Sequence: Anti-CTLA-4 light chain 

EIVLTQSPGT LSLSPGERAT LSCRASQSVG SSYLAWYQQK PGQAPRLLIYGAFSRATGIP 
DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYGSSPWTFG QGTKVEIKRT VAAPSVFIFP 
PSDEQLKSGT ASWCLLNNF YPREAKVQWK VDNALQSGNS QESVTEQDSK DSTYSLSSTL 
TLSKADYEKH KVYACEVTHQ GLSSPVTKSF NRGEC 

Blue: Anti-CTLA-4 antibody light chain variable region 
Black: Anti-CTLA-4 antibody light chain constant region 
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6. 

Fusion protein comprising anti-CD4 antibody and Transforming growth 
factor-beta receptor II (TGFf3-RII) Extracellular domain (ECD) 

Fusion protein comprising IL-2, Fe, and Transforming growth factor-beta 
receptor II (TGFf3-RII) Extracellular domain (ECD). 

Protein Sequence: 

(a) 

TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST CDNQKSCMSN CSITSICEKP 
QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK CIMKEKKKPG ETFFMCSCSS 
DECNDNIIFS EEYNTSNPD GGGGSGGGGSGGGGSTHTCPPCPAPELLGGPSVFLFPPKPKDTL 
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG 
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR~E~TKNQVSLTCLVKGFYPSDIAVEW 
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 
KGGGGSGGGGSGGGGS 

(b) 
APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKP 
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIIS 
TLTGGGGSGGGGSGGGGSTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE 
DP~VKFNWYVDGV~VHNAKTKPRE~QYNSTYRVVSVLTVLHQ~WL~GKEYKCKVSNKALPAPIEK 
TISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLD 
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK GGGGSGGGGSGGGGS 
TIPPHVQK SVNNDMIVTD NNGAVKFPQL CKFCDVRFST CDNQKSCMSN CSITSICEKP 
QEVCVAVWRK NDENITLETV CHDPKLPYHD FILEDAASPK CIMKEKKKPG ETFFMCSCSS 
DECNDNIIFSEEYNTSNPD 

Red: TGFf3RII ectodomain 
Green: Linker (Optional; any linker sequence) 
Blue: Fe 
Black: IL2 fragment 

(Can replace linker 1 with EPKSCDK) 
(Can replace underlined aa in Fe: !; with D and M with L) 
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7. Fusion protein comprising anti-CD25 antibody and Transforming growth 
factor-beta receptor II (TGF~-RII) Extracellular domain (ECO). 

Protein Sequence: 

(a) 

anti-CD25 and PD-1 ectodomain - Heavy chain 
QVQLVQSGAE VKKPGSSVKV SCKASGYTFT SYRMHWVRQA PGQGLEWIGY INPSTGYTEY 
NQKFKGKATI TADESTNTAY MELSSLRSED TAVYYCARGG GVFDYWGQGT LVTVSSASTK 
GPSVFPLAPS SKSTSGGTAA LGCLVKDYFP EPVTVSWNSG ALTSGVHTFP AVLQSSGLYS 
LSSVVTVPSS SLGTQTYICN VNHKPSNTKV DKKVEPKSCD KTHTCPPCPA PELLGGPSVF 
LFPPKPKDTL MISRTPEVTC VVVDVSHEDP EVKFNWYVDG VEVHNAKTKP REEQYNSTYR 
VVSVLTVLHQ DWLNGKEYKC KVSNKALPAP IEKTISKAKG QPREPQVYTL PPSRDELTKN 
QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD GSFFLYSKLT VDKSRWQQGN 
VFSCSVMHEA LHNHYTQKSL SLSPGK GGGGSGGGGSGGGGSTIPPHVQK SVNNDMIVTD 
NNGAVKFPQL CKFCDVRFST CDNQKSCMSN 
CHDPKLPYHD FILEDAASPK CIMKEKKKPG 

Black: Anti-CD25 antibody heavy chain 
Green: Linker 
Red: TGF(3RII ectodomain 

anti-CD25 - Light chain 

CSITSICEKP QEVCVAVWRK NDENITLETV 
ETFFMCSCSS DECNDNIIFS EEYNTSNPD 

DIQMTQSPST LSASVGDRVT ITCSASSSIS YMHWYQQKPG KAPKLLIYTT SNLASGVPAR 
FSGSGSGTEF TLTISSLQPD DFATYYCHQR STYPLTFGQG TKVEVKRTVA APSVFIFPPS 
DEQLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE SVTEQDSKDS TYSLSSTLTL 
SKADYEKHKV YACEVTHQGL SSPVTKSFNR GEC 

(b) 

anti-CD25 and PD-1 ectodomain - Heavy chain 
QLQQSGTVLA RPGASVKMSC KASGYSFTRY WMHWIKQRPG QGLEWIGAIY PGNSDTSYNQ 
KFEGKAKLTA VTSASTAYME LSSLTHEDSA VYYCSRDYGY YFDFWGQGTT LTVSSASTKG 
PSVFPLAPSS KSTSGGTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 
SSVVTVPSSS LGTQTYICNV NHKPSNTKVD KRVEPPKSCD KTHTCPPCPA PELLGGPSVF 
LFPPKPKDTL MISRTPEVTC VVVDVSHEDP EVKFNWYVDG VEVHNAKTKP REEQYNSTYR 
VVSVLTVLHQ DWLNGKEYKC KVSNKALPAP IEKTISKAKG QPREPQVYTL PPSRDELTKN 
QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD GSFFLYSKLT VDKSRWQQGN 
VFSCSVMHEA LHNHYTQKSL SLSPGK GGGGSGGGGSGGGGSTIPPHVQK SVNNDMIVTD 
NNGAVKFPQL CKFCDVRFST CDNQKSCMSN CSITSICEKP QEVCVAVWRK NDENITLETV 
CHDPKLPYHD FILEDAASPK CIMKEKKKPG ETFFMCSCSS DECNDNIIFS EEYNTSNPD 

Black: Anti-CD25 antibody heavy chain 
Green: Linker 
Red: TGF13RII ectodomain 

anti-CD25 - Light chain 
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QIVSTQSPAI MSASPGEKVT MTCSASSSRS YMQWYQQKPG TSPKRWIYDT SKLASGVPAR 
FSGSGSGTSY SLTISSMEAE DAATYYCHQR SSYTFGGGTK LEIKRTVAAP SVFIFPPSDE 
QLKSGTASVV CLLNNFYPRE AKVQWKVDNA LQSGNSQESV TEQDSKDSTY SLSSTLTLSK 
ADYEKHKVYA CEVTHQGLSS PVTKSFNRGE 
* Fusion protein comprising anti-PD1 antibody and Transforming growth 

factor-beta receptor II (TGFj3-RII) Extracellular domain. 

8. Fusion protein comprising PD-1 Ectodomain, Fe, and Transforming growth 
factor-beta receptor II (TGFj3-RII) Extracellular domain (ectodomain): 

Protein Sequence: 

(a) PD-1 ectodomain - Fe - TGFj3RII ectodomain 

PGWFLDSPDRPWNPPTFSPALLWTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKL 
AAFPEDRSQPGQDCRFRVTQLPNGRDFHMSWRARRNDSGTYLCGAISLAPKAQIKESL 
RAELRVTERRAEVPTAHPSPSPRPAGQFQTLVGGGGSGGGGSGGGGSTHTCPPCPAPEL 
LGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPRE 
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP 
PSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT 
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSTIPPHVQK 
SVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWR 
KNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNII 
FSEEYNTSNPD 

(b) PD-1 ectodomain - Fe - TGFj3RII ectodomain 

PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKL 
AAFPEDRSQPGQDCRFRVTQLPNGRDFHMSWRARRNDSGTYLCGAISLAPKAQIKESL 
RAELRVTERRAEVPTAHPSPSPRPAGQFQTLV(EPKSCDK)THTCPPCPAPELLGGPSV 
FLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST 
YRWSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEM 
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 
QQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDM 
IVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENI 
TLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYN 
TSNPD 

Green: PD-1 ectodomain 
Red: Linker 
Blue: lgG1 Fe 
Black: TGFBRII ectodomain 

(Note: optional sequence in parentheses) 
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I (8). A molecule comprising a targeting moiety fused with an immunomodulatory moiety, 
wherein: 
(a) said targeting moiety binds a specific target molecule, and 
(b) said immunomodulatory moiety is a molecule that binds Programmed Death-1 

ligand [PD-L 1 (B7-H1) or PD-L2 (87-DC)]. 

Claims: 24-40 
SEQ. ID.: 9-16 

Said immunomodulatory moiety that binds Programmed Death-1 ligand [PD-L 1 (87-H1) or PD-L2 
(87-DC)] may be the following: 

(i) Full-length PD-1 or fragment thereof: 

I MQIPQAPWPV VWAVLQLGWR PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS 
61 ESFVLNWYRM SPSNOTDKLA AFPEDRSOPG ODCRFRVTOL PNGRDFHMSV VRARRNDSGT 
121 YLCGAISLAP KAOIKESLRA ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS 
181 LVLLVWVLAV ICSRAARGTI GARRTGQPLK EDPSAVPVFS VDYGELDFQW REKTPEPPVP 
241 CVPEQTEYAT IVFPSGMGTS SPARRGSADG PRSAQPLRPE DGHCSWPL 

Green: PD-1 ectodomain (ligand-binding domain - underlined) 

(ii) PD-1 extracellular domain (ectodomain) or fragment thereof: 

PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNOTDKLA 
AFPEDRSOPG QDCRFRVTOL PNGRDFHMSV VRARRNDSGT YLCGAJSLAP KAQIKESLRA 
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV 

(iii) PD-1 extracellular domain (ectodomain) ligand-binding region 

J)SPJ)R PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 
AFPEDR~_QP_Q_Q_DCRFRVTOL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAOIKESLRA 
ELRVTERRAE VPTAHPSPSP RPAGQEQ 

(iv). Mutant of PD-1 or a fragment thereof which binds Programmed Death-1 ligand [PD-L 1 
(B7-H1) or PD-L2 (87-DC)] 

Preferred embodiment: Sequence used in examples (SEQ. ID: 9-16): 

PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 
AFPEDRSQPG QR.rRERVTQL PNGRDFHMSV VRARRNJ)SGT YL(9AISLAP KAOIKESLRA 
ELR VTERRAE VPTAHPSPSP RPAGQFQTLY 
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9. Fusion protein comprising Anti-HER2/neu antibody and PD-1 Ectodomain. 

Protein Sequence: 

Anti-HER2/neu heavy chain + PD-1 ectodomain fusion amino acid sequence: 

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVK 
GRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSASTKGPSVFP 
LAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSS 
LGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP 
EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK 
VSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGS 
GGGGSGGGGS PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM 
SPSNQTDKLA AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP 
KAQIKESLRA ELRVTERRAE VPTAHPSPSP RPAGQFQTLV 

Anti-HER2/neu light chain amino acid sequence: 

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGS 
RSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE 
VTHQGLSSPVTKSFNRGEC 

Blue color: Anti-HER2/neu Variable region 
Black color: Anti-HER2/neu Constant region 
Pink Color: Linker region 
Green: PD-1 ectodomain 
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10. Fusion protein comprising Anti-EGFR1 antibody and PD-1 Ectodomain. 

Protein Sequence: 

Anti-EGFR heavy chain + PD-1 ectodomain fusion amino acid sequence: 

QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWLGVIWSGGNTDYNTPFTS 
RLSINKDNSKSQVFFKMNSLQSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTKGPSVFPL 
APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSL 
GTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE 
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV 
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSG 
GGGSGGGGS PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM 
SPSNQTDKLA AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP 
KAQIKESLRA ELRVTERRAE VPTAHPSPSP RPAGQFQTLV 

Anti-EGFR light chain amino acid sequence: 

DILLTQSPVILSVSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIKYASESISGIPSRFSGS 
GSGTDFTLSINSVESEDIADYYCQQNNNWPTTFGAGTKLELKRTVAAPSVFIFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE 
VTHQGLSSPVTKSFNRGEC 

Blue color: Anti-EGFR Variable region 
Black color: Anti-EGFR Constant region 
Pink Color: Linker region 
Green: PD-1 ectodomain 
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11. Fusion protein comprising Anti-CD20 antibody and PD-1 Ectodomain. 

Protein Sequence: 

Anti-CD20 heavy chain+ PD-1 ectodomain fusion amino acid sequence: 

QVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTPGRGLEWIGAIYPGNGDTSYNQKFK 
GKATLTADKSSSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYFNVWGAGTTVTVSAASTKGPSVF 
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS 
SLGTQTYICNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT 
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC 
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ 
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGG 
SGGGGSGGGGSPGWFLDSPDR PWNPPTFSPA LLWTEGDNA TFTCSFSNTS ESFVLNWYRM 
SPSNQTDKLA AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP 
KAQIKESLRA ELRVTERRAE VPTAHPSPSP RPAGQFQTLV 

Anti-CD20 light chain amino acid sequence: 

QIVLSQSPAILSASPGEKVTMTCRASSSVSYIHWFQQKPGSSPKPWIYATSNLASGVPVRFSGSG 
SGTSYSLTISRVEAEDAATYYCQQWTSNPPTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTAS 
VVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV 
THQGLSSPVTKSFNRGEC 

Blue color: Anti-CD20 Variable region 
Black color: Anti-CD20 Constant region 
Pink Color: Linker region 
Green: PD-1 ectodomain 
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12. Fusion protein comprising Anti-VEGF antibody and PD-1 Ectodomain. 

Protein Sequence: 

Anti-VEGF heavy chain + PD-1 ectodomain fusion amino acid sequence: 

EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWrNTYTGE 
PTY AADFKRRFTFSLDTSKSTA YLQMNSLRAEDTA VYYCAKYPHYYGSSHWYFDVWG 
QGTL VTVSSASTKGPSVFPLAPSSKSTSGGT AALGCL VKDYFPEPVTVSWNSGAL TSGVH 
TFPA VLQSSGL YSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPP 
CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA 
KTKPREEQYNSTYRVVSVL TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP 
QVYTLPPSREEMTKNQVSLTCL VKGFYPSDIA VEWESNGQPENNYKTTPPVLDSDGSFFL 
YSKL TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK GGGG.SGGGGSGGGGS 
PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 
AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV 

Anti-VEGF Light chain sequence: 

DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPSR 
FSGSGSGTDFTL TISSLQPEDF ATYYCQQYSTVPWTFGQGTKVEIKRTV AAPSVFIFPPSDE 
QLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS 
KADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

Blue color: Anti-VEGF Variable region 
Black color: Anti-VEGF Constant region 
Pink Color: Linker region 
Green: PD-1 ectodomain 
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13. Fusion protein comprising anti-human CTLA-4 antibody and PD-1 
Ectodomain. 

Anti-(human CTLA-4) (human y1-chain)-PD-1 ectodomain fusion protein, disulfide with 
human K-chain, dimer 

Protein Sequence: 

Anti-CTLA-4 heavy chain + PD-1 ectodomain fusion amino acid sequence: 

QVQLVESGGG VVQPGRSLRL SCAASGFTFS SYTMHWVRQA PGKGLEWVTF ISYDGNNKYY 
ADSVKGRFTI SRDNSKNTLY LQMNSLRAED TAIYYCARTG WLGPFDYWGQ GTLVTVSSAS 
TKGPSVFPLA PSSKSTSGGT AALGCLVKDY FPEPVTVSWN SGALTSGVHT FPAVLQSSGL 
YSLSSVVTVP SSSLGTQTYI CNVNHKPSNT KVDKRVEPKS CDKTHTCPPC PAPELLGGPS 
VFLFPPKPKD TLMISRTPEV TCVVVDVSHE DPEVKFNWYV DGVEVHNAKT KPREEQYNST 
YRVVSVLTVL HQDWLNGKEY KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELT 
KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD SDGSFFLYSK LTVDKSRWQQ 
GNVFSCSVMH EALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSPGWFLDSPDR PWNPPTFSPA 
LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA AFPEDRSQPG QDCRFRVTQL 
PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA ELRVTERRAE VPTAHPSPSP 
RPAGQFQTLV 

Anti-CTLA-4 light chain 

EIVLTQSPGT LSLSPGERAT LSCRASQSVG SSYLAWYQQK PGQAPRLLIYGAFSRATGIP 
DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYGSSPWTFG QGTKVEIKRT VAAPSVFIFP 
PSDEQLKSGT ASVVCLLNNF YPREAKVQWK VDNALQSGNS QESVTEQDSK DSTYSLSSTL 
TLSKADYEKH KVYACEVTHQ GLSSPVTKSF NRGEC 

Blue color: Anti-CTLA-4 Variable region 
Black color: Anti-CTLA-4 Constant region 
Pink Color: Linker region 
Green: PD~1 ectodomain 
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* 

14. 

Fusion protein comprising anti-Transforming growth factor-beta 
(TGFP.antibody and PD-1 Ectodomain 

Fusion protein comprising Transforming growth factor-beta receptor II 
(TGFj3-RII} ectodomain, Fe, and PD-1 Ectodomain: 

Protein Sequence: 

(a) TGFBRII ectodomain - Fe - PD-1 ectodomain 

TIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQ 
EVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSS 
DECNDNIIFSEEYNTSNPDGGGGSGGGGSGGGGSTHTCPPCPAPELLGGPSVFLFPPKP 
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVL 
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL 
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFS 
CSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSPGWFLDSPDRPWNPPTFSPAL 
LWTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTQL 
PNGRDFHMSWRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPS 
PRPAGQFQTLV 

Black: TGFBRII ectodomain 
Red: Linker 
Blue: lgG1 Fe 
Green: PD-1 ectodomain 

(b) TGFBRII ectodomain - Fe - PD-1 ectodomain 

TIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQ 
EVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSS 
DECNDNIIFSEEYNTSNPD(EPKSCDK)THTCPPCPAPELLGGPSVFLFPPKPKDTLMI 
SRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVLTVLHQD 
WLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKG 
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE 
ALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSPGWFLDSPDRPWNPPTFSPALLWTEG 
DNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDF 
HMSWRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQ 
FQTLV 

Black: TGFBRII ectodomain 
Blue: lgG1 Fe 
Red: Linker 
Green: PD-1 ectodomain 

(Note: Optional sequence in parentheses} 
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* 

15. 

Fusion protein comprising anti-CD4 antibody and PD-1 Ectodomain. 

Fusion protein comprising anti-CD25 antibody and PD-1 Ectodomain. 

Protein Sequence: 

(a) 
anti-CD25 (Daclizumab) and PD-1 ectodomain - Heavy chain 
QVQLVQSGAE VKKPGSSVKV SCKASGYTFT SYRMHWVRQA PGQGLEWIGY INPSTGYTEY 
NQKFKGKATI TADESTNTAY MELSSLRSED TAVYYCARGG GVFDYWGQGT LVTVSSASTK 
GPSVFPLAPS SKSTSGGTAA LGCLVKDYFP EPVTVSWNSG ALTSGVHTFP AVLQSSGLYS 
LSSVVTVPSS SLGTQTYICN VNHKPSNTKV DKKVEPKSCD KTHTCPPCPA PELLGGPSVF 
LFPPKPKDTL MISRTPEVTC VVVDVSHEDP EVKFNWYVDG VEVHNAKTKP REEQYNSTYR 
VVSVLTVLHQ DWLNGKEYKC KVSNKALPAP IEKTISKAKG QPREPQVYTL PPSRDELTKN 
QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD GSFFLYSKLT VDKSRWQQGN 
VFSCSVMHEA LHNHYTQKSL SLSPGK GGGGSGGGGSGGGGSPGWFLDSPDRPWNPPTFSPAL 
LVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDF 
HMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLV 

Black: anti-CD25 heavy chain 
Red: Linker 
Green: PD-1 ectodomain 

anti-CD25 (Daclizumab) - Light chain 
DIQMTQSPST LSASVGDRVT ITCSASSSIS YMHWYQQKPG KAPKLLIYTT SNLASGVPAR 
FSGSGSGTEF TLTISSLQPD DFATYYCHQR STYPLTFGQG TKVEVKRTVA APSVFIFPPS 
DEQLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE SVTEQDSKDS TYSLSSTLTL 
SKADYEKHKV YACEVTHQGL SSPVTKSFNR GEC 

(b) 
anti-CD25 (Basiliximab) and PD-1 ectodomain - Heavy chain 
QLQQSGTVLA RPGASVKMSC KASGYSFTRY WMHWIKQRPG QGLEWIGAIY PGNSDTSYNQ 
KFEGKAKLTA VTSASTAYME YFDFWGQGTT LTVSSASTKG LSSLTHEDSA VYYCSRDYGY 
PSVFPLAPSS KSTSGGTAAL 
SSVVTVPSSS LGTQTYICNV 
LFPPKPKDTL MISRTPEVTC 
VVSVLTVLHQ DWLNGKEYKC 

GCLVKDYFPE 
NHKPSNTKVD 
VVVDVSHEDP 
KVSNKALPAP 

PVTVSWNSGA 
KRVEPPKSCD 
EVKFNWYVDG 
IEKTISKAKG 

LTSGVHTFPA VLQSSGLYSL 
KTHTCPPCPA PELLGGPSVF 
VEVHNAKTKP REEQYNSTYR 
QPREPQVYTL PPSRDELTKN 

ESNGQPENNY KTTPPVLDSD QVSLTCLVKG FYPSDIAVEW GSFFLYSKLT VDKSRWQQGN 
VFSCSVMHEA LHNHYTQKSL SLSPGK GGGGSGGGGSGGGGSPGWFLDSPDRPWNPPTFSPAL 
LVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDF 
HMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLV 

Black: anti-CD25 heavy chain 
Red: Linker 
Green: PD-1 ectodomain 

anti-CD25 (Basiliximab) - Light chain 
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QIVSTQSPAI MSASPGEKVT MTCSASSSRS YMQWYQQKPG TSPKRWIYDT SKLASGVPAR 
FSGSGSGTSY SLTISSMEAE DAATYYCHQR SSYTFGGGTK LEIKRTVAAP SVFIFPPSDE 
QLKSGTASVV CLLNNFYPRE AKVQWKVDNA LQSGNSQESV TEQDSKDSTY SLSSTLTLSK 
ADYEKHKVYA CEVTHQGLSS PVTKSFNRGE 
16. Fusion protein comprising IL-2, Fe, and PD-1 ectodomain. 

Protein Sequence: 

(a) 

PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPED 
RSQPGQDCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAE 
VPTAHPSPSPRPAGQFQTLVGGGGSGGGGSGGGGSTHTCPPCPAPELLGGPSVFLFPPKPKDTLM 
ISRTPEVTCVVVDVSHEDP§VKFNWYVDGV§VHNAKTKPRE§QYNSTYRVVSVLTVLHQ~WL~GK 
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE 
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
GGGGSGGGGSGGGGS 

(b) 
APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKP 
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIIS 
TLTGGGGSGGGGSGGGGSTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE 
DP§VKFNWYVDGV§VHNAKTKPRE§QYNSTYRVVSVLTVLHQ~WL~GKEYKCKVSNKALPAPIEK 
TISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLD 
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSPG 
WFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRS 
QPGQDCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVP 
TAHPSPSPRPAGQFQTLV 

Black: IL2 fragment 
Red: Linker (Optional - any linker sequence) 
Blue: Fe 
Green: human PD-1 ectodomain 

(Can replace linker 1 with EPKSCDK) 
(Can replace underlined aa in Fe: g with D and M with L) 
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II. Targeted lmmunosuppressive Antibodies and Fusion Proteins: 

II (A). A molecule comprising a targeting moiety fused with an immunomodulatory moiety, 
wherein: 
(a) said targeting moiety binds a specific target molecule, and 
(b) said immunomodulatory moiety is a molecule that binds Programmed death-1 

(PD-1) 

Claims: 41-59 
SEQ. ID.: 17-26 

Said immunomodulatory moiety that binds Programmed Death-1 (PD-1) may be a PD-1 ligand 
[PD-L 1 (B7-H 1) or PD-L2 (B7-DC)] or a fragment thereof: 

(i) Full-length human PD-1 ligand 1 (B7-H1; PDCD1 L 1; PDL 1; CD274) protein or a fragment 
thereof: 

MRIFAVFIFM TYWHLLNAFT VTVPKDLYW EYGSNMTIEC KFPVEKQLDL AALIVYWEME 
DKNIIQFVHG_EEDLKVQHSS YRQRARLLKD QLSLGNAALQ ITDVKLQDAG VYRCMISYGG 
ADYKRITVKV NAPYNKINQR ILVVDPVTSE HELTCQAEGY PKAEVIWTSS DHQVLSGKTT 
TTNSKREEKL FNVTSTLRIN TTTNEIFYCT FRRLDPEENH TAELVIPELP LAHPPNERTH -.. -,.-........ , ... , ..... ----- ··-·-·-··--"····-·-.. --- •·---------·--•·'"-·-·"-
LVILGAILLC LGVALTFIFR LRKGRMMDVK KCGIQDTNSK KQSDTHLEET 

Extracellular Binding domain = underlined sequence 

(ii) PD-L 1 extracellular binding domain (ectodomain) or fragment thereof: 

AFT VTVPKDLYW EYGSNMTIEC KFPVEKQLDL AALIVYWEME DKNIIQFVHG EEDLKVQHSS 
YRQRARLLKD QLSLGNAALQ ITDVKLQDAG VYRCMISYGG ADYKRITVKV NAPYNKINQR 
ILVVDPVTSE HELTCQAEGY PKAEVIWTSS DHQVLSGKTT TTNSKREEKL FNVTSTLRIN 
TTTNEIFYCT FRRLDPEENH TAELVI 

Green: PD-L 1 extracellular binding domain (ectodomain) - underlined. 

(iii) Human PD-1 ligand 2 [PD-L2 (B7-DC)] or a fragment thereof. 

(iv). Mutant of Programmed Death-1 ligand [PD-L 1 (B7-H1) or PD-L2 (B7-DC)] or a fragment 
thereof which binds Programmed Death-1 (PD-1 ). 

Preferred embodiment: Sequence used in examples (SEQ. ID: 17-26): 

RIFAVFIFM TYWHLLNAFTVTVPKDLYW EYGSNMTIEC KFPVEKQLDL AALIVYWEME 
DKNIIQFVHG EEDLKVQHSS YRQRARLLKD QLSLGNAALQ ITDVKLQDAG_vYRCMISYGG 
ADYKRITVKV NAPYNKINQR ILVVDPVTSE _HELTCQAEGY ..... PKAEVIWTSS DHQVLSGKTT 
TTNSKREEKL FNVTSTLRIN TTTNEIFYCT FRRLDPEENH TAELVIPELP LAHPPNERTH 
LVILGAILLC LGVALTFIFR LRKGRMMDVK KCGIQDTNSK KQSDTHLEET 

Green: PD-L 1 extracellular binding domain (ectodomain) - underlined. 
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17. Fusion protein comprising anti-tumor necrosis factor (TNFa.) antibody and 
PD-1 ligand. 

Protein Sequence: 

Heavy chain: 

EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWVSAITWNSGHIDYADSVE 
GRFTISRDNAKNSLYLQMNSLRAEDTAVYYCALVSYLSTASSLDYWGQGTLVTVSSASTKGPSVF 
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS 
SLGTQTYICNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT 
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC 
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ 
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGG 
SGGGGSGGGGSRIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIV 
:ftJ:EMEDKNIIQFVHGEEDLKVQ!ie.eXJ:<.QRARLLKDQLSLGNAALQITDVKLQDAGVYRCMISYGG 
ADYKRITVKVNAPYNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSK 
REEKLFNVTSTLRINTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLC 
LGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQSDTHLEET 

Black color: anti-TNFcx heavy chain variable region 
Blue color: lgG1 heavy chain constant region 
Pink Color: Linker region 
Green Color: human PD-1 ligand 1 or extracellular binding domain of PD-1 L (underlined) 

(Note: Options - replace underlined KKAE with KRVE or KKVE) 

Light Chain: 

DIQMTQSPSSLSASVGDRVTITCRASQGIRNYLAWYQQLPGKAPKLLIYAASTLQSGVPSRFSGS 
GSGTDFTLTISSLQPEDVATYYCQRYNRAPYTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE 
VTHQGLSSPVTKSFNRGEC 

Black color: anti-TNFcx light chain variable region 
Blue color: lgG1 light chain constant region 
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Fusion protein comprising TNFR2 Extracellular ligand binding domain, Fe, and 
P0-1 ligand: 

18. Fusion protein comprising TNFR2 Extracellular ligand binding domain, Fe, 
and P0-1 ligand: (TNFR2 ECO - lgG Cy1 - P0-1 L 1 ). 

TNFR2 ECO - lgG Cy1 - PO-1 L 1 

LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHAKVFCTKTSDTVCDSCEDSTYTQLW 
NWVPECLSCGSRCSSDQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPGFGVARP 
GTETSDVVCKPCAPGTFSNTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLP 
QPVSTRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGDEPKSCDKTHTCPPCPAPELLGGPSV 
FLFPPKPKDTLMISRTPEVTCVVVDVSHEDP§VKFNWYVDGV§VHNAKTKPRE§QYNSTYRVVSV 
LTVLHQ~WL~GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK 
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNH 
YTQKSLSLSPGKGGGGSGGGGSGGGGSRIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIE 
CKFPVEKQLDLAALIVYWEMEDKNIIQFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDV 
KLQDAGVYRCMISYGGADYKRITVKVNA~'(NKINQRILJVDPVTSEHELTCQAEGY}?~_~y_;rwTS 
SDHQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHP 
PNERTHLVILGAILLCLGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQSDTHLEET 

Black color: TNFR2 ligand-binding domain 
Blue Color: human lgG1 heavy chain constant region (lgG Cy1 domain= H, CH2, CH3) 
Pink Color: Linker region 
Green Color: human PD-1 ligand 1 or extracellular binding domain of PD-1 L (underlined) 

19. Fusion protein comprising PD-1 ligand, Fe, and TNFR2 Extracellular ligand 
binding domain: (P01-L 1 - lgG Cy1 -TNFR2 ECO) 

PO1-L 1 - lgG Cy1 -TNFR2 ECO 

MRIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNII 
QFVHGEEDLKVQHSSYRQRARLLKDQLSLGNMLQITDVKLQDAGVYRCMISYGGADYKRITVKY. 
NAPYNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTS 
TLRINTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFR 
LRKGRMMDVKKCGIQDTNSKKQSDTHLEETGGGGSGGGGSGGGGSEPKSCDKTHTCPPCPAPELL 
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP§VKFNWYVDGV§VHNAKTKPRE§QYNSTY 
RVVSVLTVLHQ~WL~GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL 
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE 
ALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSLPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCS 
KCSPGQHAKVFCTKTSDTVCDSCEDSTYTQLWNWVPECLSCGSRCSSDQVETQACTREQNRICTC 
RPGWYCALSKQEGCRLCAPLRKCRPGFGVARPGTETSDVVCKPCAPGTFSNTTSSTDICRPHQIC 
NVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPVSTRSQHTQPTPEPSTAPSTSFLLPMGPSPP 
AEGSTGD 

Green Color: human PD-1 ligand 1 or extracellular binding domain of PD-1 L (underlined) 
Blue Color: human lgG1 heavy chain constant region (lgG Cy1 domain= H, CH2, CH3) 
Pink Color: linker region (optional); any linker 
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Black color: TNFR2 ligand-binding domain 

20. Fusion protein comprising anti-CD20 antibody and PD-1 ligand 1 (PD-L 1 ). 

Protein Sequence: 

Heavy chain sequence: 

QVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTPGRGLEWIGAIYPGNGDTSYNQKFK 
GKATLTADKSSSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYFNVWGAGTTVTVSAASTKGPSVF 
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS 
SLGTQTYICNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT 
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC 
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ 
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
GGGGS GGGGSGGGGSR I FA VF I FMTYWHLLNAFTVTY~I(_J:?~ YVi[:§'[QS~!_':'l°T:I:~CKF P_'{~I<QLDLA 
ALI'{YWEMEDKNIIQFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMI 
$XQQ~12XI<RrTvI<~B:?X1'II<r_1'IQ.f3:J_:i:,,y.YJJ:t:Y.:rt:l~I:IJ?I,,T9Q~J?gYPKAEvrwT$$P.H.QYI,i§:C3I(_III 
TNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGA 
ILLCLGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQSDTHLEET 

Blue color: anti-CD20 Heavy chain Variable region 
Black color: anti-CD20 Heavy chain Constant region 
Pink Color: Linker region 
Green Color: human PD-1 ligand 1 or extracellular binding domain of PD-1 L (underlined) 

Light chain sequence: 

QIVLSQSPAILSASPGEKVTMTCRASSSVSYIHWFQQKPGSSPKPWIYATSNLASGVPVRFSGSG 
SGTSYSLTISRVEAEDAATYYCQQWTSNPPTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTAS 
VVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV 
THQGLSSPVTKSFNRGEC 

Blue color: anti-CD20 Light chain Variable region 
Black color: anti-CD20 Light chain Constant region 

* Fusion protein comprising anti-CD4 antibody and PD-1 ligand 1 (PD-L 1 ). 
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21. Fusion protein comprising anti-CD25 antibody and PD-1 ligand 1 (PD-L 1 ). 
(i) 
anti-CD25 and PD-1 L 1 - Heavy chain 
QVQLVQSGAE VKKPGSSVKV SCKASGYTFT SYRMHWVRQA PGQGLEWIGY INPSTGYTEY 
NQKFKGKATI TADESTNTAY MELSSLRSED TAVYYCARGG GVFDYWGQGT LVTVSSASTK 
GPSVFPLAPS SKSTSGGTAA LGCLVKDYFP EPVTVSWNSG ALTSGVHTFP AVLQSSGLYS 
LSSVVTVPSS SLGTQTYICN VNHKPSNTKV DKKVEPKSCD KTHTCPPCPA PELLGGPSVF 
LFPPKPKDTL MISRTPEVTC VVVDVSHEDP EVKFNWYVDG VEVHNAKTKP REEQYNSTYR 
VVSVLTVLHQ DWLNGKEYKC KVSNKALPAP IEKTISKAKG QPREPQVYTL PPSRDELTKN 
QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD GSFFLYSKLT VDKSRWQQGN 
VFSCSVMHEA LHNHYTQKSL SLSPGK GGGGSGGGGSGGGGSRIFAVFIFMTYWHLLNAFTVT 
VPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNIIQFVHGEEDLKVQHSSYRQRARL 
:i:,:!S~QLSLG~~~Q1'.!'}:?1{KLQDAGVYRCMISYgGADYKR!J.Y~YNAPYNKINQRILWDf11{':I:'§E~-~ 
LTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPE 
ENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQ 
SDTHLEET 

Black: anti-CD25 heavy chain 
Red: Linker 
Green Color: human PD-1 ligand 1 or extracellular binding domain of PD-1 L (underlined) 

anti-CD25 - Light chain 
DIQMTQSPST LSASVGDRVT ITCSASSSIS YMHWYQQKPG KAPKLLIYTT SNLASGVPAR 
FSGSGSGTEF TLTISSLQPD DFATYYCHQR STYPLTFGQG TKVEVKRTVA APSVFIFPPS 
DEQLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE SVTEQDSKDS TYSLSSTLTL 
SKADYEKHKV YACEVTHQGL SSPVTKSFNR GEC 

(ii) 
anti-CD25 and PD-1 ectodomain - Heavy chain 
QLQQSGTVLA RPGASVKMSC KASGYSFTRY WMHWIKQRPG QGLEWIGAIY PGNSDTSYNQ 
KFEGKAKLTA VTSASTAYME LSSLTHEDSA VYYCSRDYGY YFDFWGQGTT LTVSSASTKG 
PSVFPLAPSS KSTSGGTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 
SSVVTVPSSS LGTQTYICNV NHKPSNTKVD KRVEPPKSCD KTHTCPPCPA PELLGGPSVF 
LFPPKPKDTL MISRTPEVTC VVVDVSHEDP EVKFNWYVDG VEVHNAKTKP REEQYNSTYR 
WSVLTVLHQ DWLNGKEYKC KVSNKALPAP IEKTISKAKG QPREPQVYTL PPSRDELTKN 
QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD GSFFLYSKLT VDKSRWQQGN 
VFSCSVMHEA LHNHYTQKSL SLSPGK GGGGSGGGGSGGGGSRIFAVFIFMTYWHLLNAFTVT 
VPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNIIQFVHGEEDLKVQHSSYRQRARL 
!,l(~QLS_J:,~}'-l'~J:,QJ'!';QYKLQDAGVYRCMISYGGAJ?J~~ITVKVNAPY~~:J:_:r,J.QRILVVDPVT$_~~~ 
LTCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPE 
ENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQ 
SDTHLEET 

Black: anti-CD25 heavy chain 
Red: Linker 
Green Color: human PD-1 ligand 1 or extracellular binding domain of PD-1 L (underlined) 

anti-CD25 - Light chain 
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QIVSTQSPAI MSASPGEKVT MTCSASSSRS YMQWYQQKPG TSPKRWIYDT SKLASGVPAR 
FSGSGSGTSY SLTISSMEAE DAATYYCHQR SSYTFGGGTK LEIKRTVAAP SVFIFPPSDE 
QLKSGTASVV CLLNNFYPRE AKVQWKVDNA LQSGNSQESV TEQDSKDSTY SLSSTLTLSK 
ADYEKHKVYA CEVTHQGLSS PVTKSFNRGE 
22. Fusion protein comprising IL-2, Fe, and PD-1 ligand 1 (PD-L 1 ). 

(i) Fusion protein: hPD-1 ligand 1, Fe, and IL-2 
MR IF A VF I FMTYWHLLNAFTVTVPKDL X'YY_§JQ~~~!I ECKFPVE:E_(Q_1:,:Q~1:,:I:YX~l1:~§:r2_~}::I: 
QFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMISYGGADYKRITVKV 
~B,-~YNKINQgJ1:,YYPfY'.I;'~J:i;_H~~T.(:;QAEGYPKAEVIWTSSDHQVLSGI<:'J:''J:''I'_'J:'1'TE3I<::f3:_E;~:E_(1:,}:'NVTS 
TLRINTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFR 
LRKGRMMDVKKCGIQDTNSKKQSDTHLEETGGGGSGGGGSGGGGSTHTCPPCPAPELLGGPSVFL 
FPPKPKDTLMISRTPEVTCVVVDVSHEDP~VKFNWYVDGV~VHNAKTKPRE~QYNSTYRVVSVLT 
VLHQ~WL~GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT 
QKSLSLSPGKGGGGSGGGGSGGGGS 

(ii) Fusion protein: IL-2, Fe, and PD-1 ligand 1 
APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKP 
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIIS 
TLTGGGGSGGGGSGGGGSTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE 
DPEVKFNWYVDGV~VHNAKTKPRE~QYNSTYRVVSVLTVLHQ~WL~GKEYKCKVSNKALPAPIEK 
TISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLD 
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSRI 
FAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNIIQFV 
~Q~_i:;:;DLKVQHSSYRQ~LLKDQLSLGN~1:,Q}:TDVKLQDAGVYRC!'J!J§XQGADYKRITVKVNAP 
:'f_~:E_(:I:1'T9_RILWDPYTSEHELTCQAEG~PKAEVIWTSSDHQVLSGKTTT'J:'1'T>?:E_(g§_§I.<'.:r:E'1'TY'J:'E3'J:'1=~ 
INTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRK 
GRMMDVKKCGIQDTNSKKQSDTHLEET 

Black: IL2 fragment 
Red: Linker (optional: any sequence) 
Blue: Fe 
Green Color: human PD-1 ligand 1 or extracellular binding domain of PD-1L (underlined) 

(Can replace linker 1 with EPKSCDK) 
(Can replace underlined aa in Fe: ~ with D and M with L) 
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Fusion proteins comprising CTLA-4-lg and P0-1 ligand 

23. Fusion protein comprising the extracellular domain of CTLA-4, 
lmmunoglobulin Fe (lgG Cy1 ), and a sequence from P0-1 ligand (PO-L 1 ): 

Oncostatin M signal peptide - CTLA-4 ECO - lgG Cy1 - P0-1 L 1 

MGVLLTQRTLLSLVLALLFPSMASMAMHVAQPAWLASSRGIASFVCEYASPGKATEVRVTVLRQ 
ADSQVTEVCAATYMMGNELTFLDDSICTGTSSGNQVNLTIQGLRAMDTGLYICKVELMYPPPYYL 
GIGNGTQIYVIDPEPCPDSD(Q)EPKS~DKTHTfPPfPAPELLGGPSVFLFPPKPKDTLMISRTP 
EVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK 
VSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGS 
GGGGSGGGGSRIFAVFIFMTYWHLLNAFTVTVPKDLYWEYGSNMTIECKFPVEKQLDLAALIVY 
WEMEDKNIIQFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMISYGGA 
DYKRITVKVNAPYNKINQRILWDPVTSEHELTCQAEGYPK.AEVIWTSSDHQVLSGKTTTTNSKR 
EEKLFNVTSTLRINTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCL 
GVALTFIFRLRKGRMMDVKKCGIQDTNSKKQSDTHLEET 

Black color: Oncostatin M Signal Peptide (-25 to -1) 
Blue color: CTLA-4 extracellular domain (1-125) 
Red Color: human lgG1 heavy chain constant region (lgG Cy1 domain = H, CH2, CH3) 
Pink Color: Optional Linker region (any linker) 
Green Color: human PD-1 ligand 1 (PD-1 L) or extracellular binding domain of PD-1 L 
(underlined) 

24. Fusion protein comprising the extracellular domain of P0-1 ligand (PO-L 1 ), 
lmmunoglobulin Fe (lgG Cy1 ), and a sequence from the extracellular 
domain of CTLA-4: 

P0-1 L 1 - lgG Cy1 - CTLA-4 ECO 
MRIFAVFIFMTYWHLLNAFTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNII 
QFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMISYGGADYKRITVKV 
NAPYNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSDHQVJ:.,SGKTT_±"TNSKRE_?_KLFNVTS 
TLRINTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFR 
LRKGRMMDVKKCGIQDTNSKKQSDTHLEETGGGGSGGGGSGGGGSEPKSfDKTHTfPPfPAPELL 
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY 
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL 
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE 
ALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSAMHVAQPAWLASSRGIASFVCEYASPGKATEV 
RVTVLRQADSQVTEVCAATYMMGNELTFLDDSICTGTSSGNQVNLTIQGLRAMDTGLYICKVELM 
YPPPYYLGIGNGTQIYVIDPEPCPDSD 

Green Color: human PD-1 ligand 1 or extracellular binding domain of PD-1L (underlined) 
Red Color: human lgG1 heavy chain constant region (lgG Cy1 domain= H, CH2, CH3) 
Pink Color: Optional linker region (any linker) 
Blue color: CTLA-4 extracellular domain (1-125) 
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Fusion proteins comprising Transforming growth factor-B and PD-1 ligand: 

25. Fusion protein comprising a sequence of transforming growth factor-f3 
(TGF-f3), lmmunoglobulin Fe (lgG Cy1 ), and a sequence of PD-1 ligand (PD­
L1 ): 

TGFf3-1 - Fe - PD-1 L 1: 

ALDTNYCFSSTEKNCCVRQLYIDFRK.DLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALY 
NQHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCSGGGGSGGGGSGGGGSTHT 
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK - -
PRE§QYNSTYRVVSVLTVLHQ_I?WL~GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR 
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG 
NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSRIFAVFIFMTYWHLLNAFTVTVP 
KDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNIIQFVHGEEDLKVQHSSYRQRARLLK 
_I?_Q!:,_S_1=,_Q1.iA?,LQITDVKLQDAGVYRCl'•gSYGGAJ2::t}<RITVKVNAP'[:ti:!<INQRILVVIl~_y~SEHELT 
CQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPEEN 
HTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQSD 
THLEET 

Black: TGFf3-1 
Red: Linker (optional: any sequence) 
Blue: Fe 
Green Color: human PD-1 ligand 1 or extracellular binding domain of PD-1 L (underlined) 
(Can replace linker 1 with EPKSCDK) 
(Can replace underlined aa in Fe: g with D and M with L) 

26. Fusion protein comprising a sequence of PD-1 ligand (PD-L 1 ), 
lmmunoglobulin Fe (lgG Cy1 ), and a sequence of Transforming growth 
factor beta (TGF- f3): 

PD-1 L 1 - Fe - TGFf3-1: 

MRI FAVFI FMTYWHLLN~_l:<'_±'i[_'!'YPKDL YVVEYGSNMTI §_~KFPVEKQLDLAALIVYWEMED~-~--~ 
QFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMISYGGADYKRITVKV 
NAPYN_:!<INQRIL\T'{f?~Y1_'._t3~HELTCQAEGYPKAEVIW~§§_I?_?.QY!:,§_g~':I'':I'1:''1:':t-J~I<~EEKLFNVTS 
TLRINTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFR 
LRKGRMMDVKKCGIQDTNSKKQSDTHLEETGGGGSGGGGSGGGGSTHTCPPCPAPELLGGPSVFL 
FPPKPKDTLMISRTPEVTCVVVDVSHEDP§VKFNWYVDGV§VHNAKTKPRE§QYNSTYRVVSVLT 
VLHQ_I?WL~GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT 
QKSLSLSPGKGGGGSGGGGSGGGGSALDTNYCFSSTEKNCCVRQLYIDFRK.DLGWKWIHEPKGYH 
ANFCLGPCPYIWSLDTQYSKVLALYNQHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMI 
VRSCKCS 

Black: TGFf3-1 
Red: Linker (optional: any sequence) 
Blue: Fe 
Green Color: human PD-1 ligand 1 or extracellular binding domain of PD-1 L (underlined) 
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(Can replace linker 1 with EPKSCDK) 

(Can replace underlined aa in Fe: .!;_ with D and M with L) 
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II (B). A molecule comprising a targeting moiety fused with an immunomodulatory moiety, 
wherein: 
(a) said targeting moiety binds a specific target molecule, and 
(b) said immunomodulatory moiety is a molecule that binds Transforming growth 

factor-beta receptor (TGF-PR). 

Claims: 59-73 
SEQ. ID.: 27-34 

Said immunomodulatory moiety that binds Transforming growth factor-beta receptor (TGF-PR) 
may be the following: 

(i) Transforming growth factor-beta (TGF-p,, TGF-P2, or TGF-P~ or a fragment thereof: 

TGF-Bl full sequence 

1 MPPSGLRLLP LLLPLLRLLV LTPGRPAAGL STCKTIDMEL VKRKRIEAIR GQILSKLRLS 

61 SPPSQGEVPP VPLPEAVLAL YNSTRDRVAG ESAEPEPEPE ADYYAKEVTR VLMVENTNKI 

121 YEKVKKSPHS IYMLFNTSEL REAVPEPVLL SRAELRLLRL KLKAEQHVEL YQKYSNDSWR 

181 YLSNRLLAPS DTPEWLSFDV TGWRQWLSH GGEVEGFRLS AHCSCDSKDN TLQVDINGFS 

241 SSRRGDLATI HGMNRPFLLL MATPLERAQH LHSSRQRRl:1:~ DTNYCFSSTE ..... ~c: c:v:~g:r:,_Y:_:i: 
• ➔ ·-- ••• -➔-~-·---··-•--"·-· ....... 

301 DFRKDLGWKW IHEPKGYHAN FCLGPCPYIW SLDTQYSKVL ALYNQHNPGA SAAPCCVPQA 

361 LEPLPIVYYV GRKPKVEQLS NMIVRSCKCS __ ,.,_,.,., ________ -- .. ""--·-·•=·"•-··-- •-• ••••••••••-•-•---•-H"•--••-.. •--➔-•e••-••h•-•••• 

Green: Mature (active) TGF-p, sequence (Ala 279 - Ser 390; 112 aa) = underlined 

(ii) Mature (active) TGF-pI sequence (Ala 279 - Ser 390; 112 aa): 

AL DTNYCFSSTE KNCCVRQLYI DFRKDLGWKW IHEPKGYHAN FCLGPCPYIW SLDTQYSKVL 
ALYNQHNPGA SAAPCCVPQA LEPLPIVYYV GRKPKVEQLS NMIVRSCKCS 

Preferred embodiment - Used in SEQ. ID. 27-34 

AL DTNYCFSSTE KNCCVRQLYI DFRKDLGWKW IHEPKGYHAN FCLGPCPYIW SLDTQYSKVL 
ALYNQHNPGA SAAPCCVPQA LEPLPIVYYV GRKPKVEQLS NMIVRSCKCS 
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27. Fusion protein comprising an antibody that binds TNF-a, and a sequence 
of transforming growth factor-J3 (TGF-J3). 

Protein Sequence: 

Heavy chain: 

EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWVSAITWNSGHIDYADSVE 
GRFTISRDNAKNSLYLQMNSLRAEDTAVYYCALVSYLSTASSLDYWGQGTLVTVSSASTKGPSVF 
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS 
SLGTQTYICNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT 
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC 
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ 
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGG 
SGGGGSGGGGSALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSL 
DTQYSKVLALYNQHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS 

Black color: anti-TNFa heavy chain variable region 
Blue color: lgG1 heavy chain constant region 
Pink Color: Linker region 
Green Color: Mature (active) human TGF-~1 

(Note: Options - replace underlined KKAE with KRVE or KKVE) 

Light Chain: 

DIQMTQSPSSLSASVGDRVTITCRASQGIRNYLAWYQQLPGKAPKLLIYAASTLQSGVPSRFSGS 
GSGTDFTLTISSLQPEDVATYYCQRYNRAPYTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE 
VTHQGLSSPVTKSFNRGEC 

Black color: anti-TNFa light chain variable region 
Blue color: lgG1 light chain constant region 
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Fusion proteins comprising TNFR2 Extracellular ligand binding domain, Fe, and a 
sequence from transforming growth factor-J3 (TGF-J3): 

28. Fusion protein comprising TNFR2 Extracellular ligand binding domain, Fe, 
and a sequence from transforming growth factor-J3 (TGF-J3): 

TNFR2 ECD- lgG Cy1- TGF-131 

LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHAKVFCTKTSDTVCDSCEDSTYTQLW 
NWVPECLSCGSRCSSDQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPGFGVARP 
GTETSDVVCKPCAPGTFSNTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLP 
QPVSTRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGDEPKSCDKTHTCPPCPAPELLGGPSV 
FLFPPKPKDTLMISRTPEVTCVVVDVSHEDP§VKFNWYVDGV§VHNAKTKPRE§QYNSTYRVVSV 
LTVLHQQWL~GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK 
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNH 
YTQKSLSLSPGKGGGGSGGGGSGGGGSALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKG 
YHANFCLGPCPYIWSLDTQYSKVLALYNQHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSN 
MIVRSCKCS 

Black color: TNFR2 ligand-binding domain 
Blue Color: human lgG1 heavy chain constant region (lgG Cy1 domain= H, CH2, CH3) 
Pink Color: Linker region 
Green Color: Mature (active) human TGF-f31 

29. Fusion protein comprising a sequence from transforming growth factor-J3 
(TGF-J3), Fe, and TNFR2 Extracellular ligand binding domain: 

TGF-61 - lgG Cy1 -TNFR2 ECD: 

ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALY 
NQHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCSGGGGSGGGGSGGGGSEPK 
SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE - -
VHNAKTKPRE§QYNSTYRVVSVLTVLHQQWL~GKEYKCKVSNKALPAPIEKTISKAKGQPREPQV 
YTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD 
KSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSLPAQVAFTPYAPEPGS 
TCRLREYYDQTAQMCCSKCSPGQHAKVFCTKTSDTVCDSCEDSTYTQLWNWVPECLSCGSRCSSD 
QVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPGFGVARPGTETSDVVCKPCAPGT 
FSNTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPVSTRSQHTQPTPEP 
STAPSTSFLLPMGPSPPAEGSTGD 

Green Color: Mature (active) human TGF-[31 
Blue Color: human lgG1 heavy chain constant region (lgG Cy1 domain= H, CH2, CH3) 
Pink Color: Linker region (optional); any linker 
Black color: TNFR2 ligand-binding domain 
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30. Fusion protein comprising anti-CD20 antibody and a sequence from 
transforming growth factor-13 (TGF-f3). 

Protein Sequence: 

Heavy chain sequence: 

QVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTPGRGLEWIGAIYPGNGDTSYNQKFK 
GKATLTADKSSSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYFNVWGAGTTVTVSAASTKGPSVF 
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS 
SLGTQTYICNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT 
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC 
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ 
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
GGGGSGGGGSGGGGSALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPY 
IWSLDTQYSKVLALYNQHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS 

Blue color: anti-CD20 Heavy chain Variable region 
Black color: anti-CD20 Heavy chain Constant region 
Pink Color: Linker region 
Green Color: Mature (active) human TGF-!31 

Light chain sequence: 

QIVLSQSPAILSASPGEKVTMTCRASSSVSYIHWFQQKPGSSPKPWIYATSNLASGVPVRFSGSG 
SGTSYSLTISRVEAEDAATYYCQQWTSNPPTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTAS 
VVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV 
THQGLSSPVTKSFNRGEC 

Blue color: anti-CD20 Light chain Variable region 
Black color: anti-CD20 Light chain Constant region 
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* Fusion protein comprising anti-CD4 antibody and a sequence from 
transforming growth factor-13 (TGF-j3). 

31. Fusion protein comprising anti-CD25 antibody and a sequence from 
transforming growth factor-13 {TGF-j3). 

(i) 

anti-CD25 and TGF-131 - Heavy chain 

QVQLVQSGAE VKKPGSSVKV SCKASGYTFT SYRMHWVRQA PGQGLEWIGY INPSTGYTEY 
NQKFKGKATI TADESTNTAY MELSSLRSED TAVYYCARGG GVFDYWGQGT LVTVSSASTK 
GPSVFPLAPS SKSTSGGTAA LGCLVKDYFP EPVTVSWNSG ALTSGVHTFP AVLQSSGLYS 
LSSWTVPSS SLGTQTYICN VNHKPSNTKV DKKVEPKSCD KTHTCPPCPA PELLGGPSVF 
LFPPKPKDTL MISRTPEVTC WVDVSHEDP EVKFNWYVDG VEVHNAKTKP REEQYNSTYR 
WSVLTVLHQ DWLNGKEYKC KVSNKALPAP IEKTISKAKG QPREPQVYTL PPSRDELTKN 
QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD GSFFLYSKLT VDKSRWQQGN 
VFSCSVMHEA LHNHYTQKSL SLSPGK GGGGSGGGGSGGGGSALDTNYCFSSTEKNCCVRQLY 
IDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYNQHNPGASAAPCCVPQALEPL 
PIVYYVGRKPKVEQLSNMIVRSCKCS 

Black: anti-CD25 heavy chain 
Red: Linker 
Green Color: Mature (active) human TGF-f31 

anti-CD25 - Light chain 

DIQMTQSPST LSASVGDRVT ITCSASSSIS YMHWYQQKPG KAPKLLIYTT SNLASGVPAR 
FSGSGSGTEF TLTISSLQPD DFATYYCHQR STYPLTFGQG TKVEVKRTVA APSVFIFPPS 
DEQLKSGTAS WCLLNNFYP REAKVQWKVD NALQSGNSQE SVTEQDSKDS TYSLSSTLTL 
SKADYEKHKV YACEVTHQGL SSPVTKSFNR GEC 

(ii) 

anti-CD25 and TGF-131 - Heavy chain 

QLQQSGTVLA RPGASVKMSC KASGYSFTRY WMHWIKQRPG QGLEWIGAIY PGNSDTSYNQ 
KFEGKAKLTA VTSASTAYME LSSLTHEDSA VYYCSRDYGY YFDFWGQGTT LTVSSASTKG 
PSVFPLAPSS KSTSGGTAAL GCLVKDYFPE PVTVSWNSGA LTSGVHTFPA VLQSSGLYSL 
SSWTVPSSS LGTQTYICNV NHKPSNTKVD KRVEPPKSCD KTHTCPPCPA PELLGGPSVF 
LFPPKPKDTL MISRTPEVTC VWDVSHEDP EVKFNWYVDG VEVHNAKTKP REEQYNSTYR 
VVSVLTVLHQ DWLNGKEYKC KVSNKALPAP IEKTISKAKG QPREPQVYTL PPSRDELTKN 
QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD GSFFLYSKLT VDKSRWQQGN 
VFSCSVMHEA LHNHYTQKSL SLSPGK GGGGSGGGGSGGGGSALDTNYCFSSTEKNCCVRQLY 
IDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYNQHNPGASAAPCCVPQALEPL 
PIVYYVGRKPKVEQLSNMIVRSCKCS 

Black: anti-CD25 heavy chain 
Red: Linker 
Green Color: Mature (active) human TGF-r~, 

anti-CD25 - Light chain 

QIVSTQSPAI MSASPGEKVT MTCSASSSRS YMQWYQQKPG TSPKRWIYDT SKLASGVPAR 
FSGSGSGTSY SLTISSMEAE DAATYYCHQR SSYTFGGGTK LEIKRTVAAP SVFIFPPSDE 
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QLKSGTASW CLLNNFYPRE AKVQWKVDNA LQSGNSQESV TEQDSKDSTY SLSSTLTLSK 
ADYEKHKVYA CEVTHQGLSS PVTKSFNRGE 
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32. Fusion protein comprising IL-2, Fe, and a sequence from transforming 
growth factor-f3 (TGF-f3). 

(i) Fusion protein: TGF-f31, Fe, and IL-2 

ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALY 
NQHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCSGGGGSGGGGSGGGGS 
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA - -KTKPRE~QYNSTYRVVSVLTVLHQQWL~GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP 
PSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 
QQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGS 

(ii) Fusion protein: IL-2, Fe, and TGF-f31 

APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKP 
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIIS 
TLTGGGGSGGGGSGGGGSTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE 
DP~VKFNWYVDGV~VHNAKTKPRE~QYNSTYRVVSVLTVLHQQWL~GKEYKCKVSNKALPAPIEK 
TISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLD 
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGS 
ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALY 
NQHNPGASMPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS 

Black: IL2 fragment 
Red: Linker (optional: any sequence) 
Blue: Fe 
Green Color: Mature (active) human TGF-p1 

(Can replace linker 1 with EPKSCDK) 
(Can replace underlined aa in Fe: .!;, with D and M with L) 
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Fusion proteins comprising CTLA-4-lg and a sequence from transforming growth 
factor-B (TGF-ID 

33. Fusion protein comprising the extracellular domain of CTLA-4, 
lmmunoglobulin Fe (lgG Cy1), and a sequence from a sequence from 
transforming growth factor-J3 (TGF-J3): 

Oncostatin M signal peptide - CTLA-4 ECD - lgG Cy1 - TGF-J31 
MGVLLTQRTLLSLVLALLFPSMASMAMHVAQPAVVLASSRGIASFVCEYASPGKATEVRVTVLRQ 
ADSQVTEVCAATYMMGNELTFLDDSICTGTSSGNQVNLTIQGLRAMDTGLYICKVELMYPPPYYL 
GIGNGTQIYVIDPEPCPDSD(Q)EPKSfDKTHTfPPfPAPELLGGPSVFLFPPKPKDTLMISRTP 
EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK 
VSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGS 
GGGGSGGGGSALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLD 
TQYSKVLALYNQHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS 

Black color: Oncostatin M Signal Peptide (-25 to -1) 
Blue color: CTLA-4 extracellular domain (1-125) 
Red Color: human lgG1 heavy chain constant region (lgG Cy1 domain= H, CH2, CH3) 
Pink Color: Optional Linker region (any linker) 
Green Color: Mature (active) human TGF-!31 

34. Fusion protein comprising a sequence from transforming growth factor-J3 
(TGF-13), lmmunoglobulin Fe (lgG Cy1 ), and a sequence from the 
extracellular domain of CTLA-4: 

TGF-J31 - lgG Cg1 - CTLA-4 ECD 

ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALY 
NQHNPGASAAPCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCSGGGGSGGGGSGGGGSEPK 
SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE --~ •a-• 

VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV 
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD 
KSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSAMHVAQPAVVLASSRG 
IASFVCEYASPGKATEVRVTVLRQADSQVTEVCAATYMMGNELTFLDDSICTGTSSGNQVNLTIQ 
GLRAMDTGLYICKVELMYPPPYYLGIGNGTQIYVIDPEPCPDSD 

Green Color: Mature (active) human TGF-!31 
Red Color: human lgG1 heavy chain constant region (lgG Cy1 domain= H, CH2, CH3) 
Pink Color: Optional Linker region (any linker) 
Blue color: CTLA-4 extracellular domain (1-125) 
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