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CONDITIONALLY ACTIVATED BINDING PROTEINS CONTAINING Fe
REGIONS AND MOIETIES TARGETING TUMOR ANTIGENS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The application claims priority to U.S. Provisional Application No. 62/814,459 filed
March 3, 2019, U.S. Provisional Application No. 62/814,744 filed March 6, 2019, U.S.
Provisional Application No, 62/814,744 filed March 6, 2019, and U.S. Provisional
Application No. 62/826,523 filed March 29, 2019, the contents are hereby incorporated by

reference in its entirety.

REFERENCE TO A "SEQUENCE LISTING," A TABLE, OR A COMPUTER
PROGRAM LISTING APPENDIX SUBMITTED ON A COMPACT DISK

[0002] The sequence listing contained in the file named “118459-5008-WO sequence
listingST25.txt” and having a size of 101 kilobytes, has been submitted electronically
herewith via EFS-Web, and the contents of the txt file are hereby incorporated by reference in

their entirety.

BACKGROUND OF THE INVENTION

[0003] The selective destruction of an individual cell or a specific cell type is often desirable
in a variety of clinical settings. For example, it is a primary goal of cancer therapy to
specifically destroy tumor cells, while leaving healthy cells and tissues as intact and
undamaged as possible. One such method is by inducing an immune response against the
tumor, to make immune effector cells such as natural killer (NK) cells or cytotoxic T

lymphocytes (CTLs) attack and destroy tumor cells.

[0004] The use of intact monoclonal antibodies (MAb), which provide superior binding
specificity and affinity for a tumor-associated antigen, have been successfully applied in the
area of cancer treatment and diagnosis. However, the large size of intact MAbs, their poor
bio-distribution and long persistence in the blood pool have limited their clinical applications,
For example, intact antibodies can exhibit specific accumulation within the tumor area. In

biodistribution studies, an inhomogeneous antibody distribution with primary accumulation
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in the peripheral regions is noted when precisely investigating the tumor. Due to tumor
necrosis, inhomogeneous antigen distribution and increased interstitial tissue pressure, it is
not possible to reach central portions of the tumor with intact antibody constructs. In contrast,
smaller antibody fragments show rapid tumor localization, penetrate deeper into the tumor,

and also, are removed relatively rapidly from the bloodstream.

[0005] Single chain fragments (scFv) derived from the small binding domain of the parent
MAD offer better biodistribution than intact MAbs for clinical application and can target
tumor cells more efficiently. Single chain fragments can be efficiently engineered from
bacteria, however, most engineered scFv have a monovalent structure and show decreased
tumor accumulation e.g., a short residence time on a tumor cell, and specificity as compared

to their parent MAb due to the lack of avidity that bivalent compounds experience.

[0006] Despite the favorable properties of scFv, certain features hamper their full clinical
deployment in cancer chemotherapy. Of particular note is their cross-reactivity between
diseased and healthy tissue due to the targeting of these agents to cell surface receptors
common to both diseased and healthy tissue. ScFvs with an improved therapeutic index
would offer a significant advance in the clinical utility of these agents. The present invention
provides such improved scFvs and methods of manufacturing and using the same. The
improved scFvs of the invention have the unexpected benefit of overcoming the lack of

avidity demonstrated by a single unit by forming a dimeric compound.
SUMMARY OF THE INVENTION

[0007] In one aspect, provided herein is a homodimeric protein composition comprising:
(a) two monomers each comprising, from N- to C- terminal:
1) a first single domain antigen binding domain (sd ABD) that binds to a first
tumor target antigen (TTA) (sdABD-TTA);
11) an optional domain linker;
ii1) a constrained Fv domain comprising:
1) a variable heavy domain comprising vyhCDR1, vhCDR2, and
vhCDR3;
2) a constrained, non-cleavable linker (CNCL); and
3) a variable light domain comprising vICDR1, vICDR2, and vICDR3;
iv) an optional domain linker;
v) a second sdABD-TTA,;
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vi) a cleavable linker;
vii) a pseudo Fv domain comprising:

1) a pseudo variable light domain;

2) anon-cleavable linker; and

3) a pseudo variable heavy domain; and
viii) an optional cleavable linker; and

ix) an Fc¢ domain;

[0008] wherein the variable heavy domain and first variable light domain are capable of
binding human CD3 but the constrained Fv domain does not bind CD3; wherein the variable
heavy domain and the pseudo variable light domain intermolecularly associate to form an
inactive Fv; and wherein the variable light domain and the pseudo variable heavy domain

intermolecularly associate to form an inactive Fv.

[0009] In some embodiments of the homodimeric Fc¢ protein, the first variable heavy domain
is N-terminal to the first variable light domain and the pseudo variable light domain is N-
terminal to the pseudo variable heavy variable domain. In some embodiments, the first
variable light domain is N-terminal to the first variable heavy domain and the pseudo variable
light domain is N-terminal to the pseudo variable heavy domain. In some embodiments, the
first variable light domain is N-terminal to the first variable heavy domain and the pseudo
variable heavy domain is N-terminal to the pseudo variable light domain. In some
embodiments, the first variable heavy domain is N-terminal to the first varniable light domain

and the pseudo variable heavy domain is N-terminal to the pseudo variable light domain.

[0010] In some embodiments, the CD3 variable heavy chain (CD3 VH or «CD3 VH)
comprises the amino acid sequence of SEQ ID NO:186 and the CD3 variable light domain
(CD3 VL or aCD3 VL) comprises the amino acid sequence of SEQ ID NO:170. In some
embodiments, the CD3 variable heavy chain comprises a CDR1, CDR2, and CDR3 set forth
in SEQ ID NO:186 and FIG. 2B. In some embodiments, the CD3 variable heavy chain
comprises a CDR1, CDR2, and CDR3 as set forth in SEQ ID NOS:187-189, respectively. In
some embodiments, the CD3 variable light chain comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NO:170 and FIG. 2A. In some embodiments, the CD3 variable heavy chain
comprises a CDR1, CDR2, and CDR3 as set forth in SEQ ID NOS:171-173, respectively.

[0011] In some embodiments, the pseudo variable heavy domain (CD3 VHi or a«CD3 VHi)

comprises the amino acid sequence of SEQ ID NO:190 and the pseudo variable light domain
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(CD3 VLi) comprises the amino acid sequence of SEQ ID NO:174. In some embodiments,
CD3 VHi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:190 and FIG. 2B. In
some embodiments, CD3 VHi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID
NOS:191-193, respectively and FIG. 2B. In some embodiments, CD3 VLi comprises a
CDRI, CDR2, and CDR3 set forth in SEQ ID NO:174 and FIG. 2A. In some embodiments,
CD3 VLi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NOS:175-177,
respectively and FIG. 2A.

[0012] In some embodiments, the pseudo variable heavy domain (CD3 VHi2 or aCD3 VHi2)
comprises the amino acid sequence of SEQ ID NO:194 and the pseudo variable light domain
(CD3 VLi2 or aCD3 VLi2) comprises the amino acid sequence of SEQ ID NO:178. In some
embodiments, CD3 VHi2 comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:194
and FIG. 2B. In some embodiments, CD3 VHi comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NOS: 195-197, respectively and FIG. 2B. In some embodiments, CD3 VLi2
comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:178 and FIG. 2A. In some
embodiments, CD3 VLi2 comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID
NOS:179-181, respectively and FIG. 2A.

[0013] In some embodiments, the pseudo variable heavy domain (CD3 VHiGL4 or aCD3
VHiGL4) comprises the amino acid sequence of SEQ ID NO:198 and the pseudo variable
light domain (CD3 VLiGL or aCD3 VLiGL) comprises the amino acid sequence of SEQ ID
NO:182. In some embodiments, CD3 VHiGL4 comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NO: 198 and FIG. 2B. In some embodiments, CD3 VHiGL4 comprises a
CDRI, CDR2, and CDR3 set forth in SEQ ID NOS:199-201, respectively and FIG. 2B.

[0014] In some embodiments, CD3 VLiGL comprises a CDR1, CDR2, and CDR3 set forth in
SEQ ID NO:182 and FIG. 2A. In some embodiments, CD3 VLiGL comprises a CDR1,
CDR2, and CDR3 set forth in SEQ ID NOS:183-185, respectively and FIG. 2A.

[0015] In some embodiments, the TTA is selected from the group consisting of EGFR,
FOLRI1, B7H3, EpCAM, Trop2, and CA9.

[0016] In certain embodiments, the first and second sdABDs bind to the same TTA. In some
embodiments, the first and second sdABDs bind to different TTAs. In some embodiments,

the first and second sdABD-TTAs are the same. In some embodiments, the first and second

sdABD-TTAs are different.
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[0017] In some embodiments, an sdABD that binds to a specific TTA is selected from the
group consisting of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 16,
110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 151, 154, 158, 162, and 166. In some
embodiments, the siABD comprises a CDR1, CDR2, and CDR3 as set forth in SEQ ID
NOS:50, 54, 58, 62, 66, 70, 74,78, 82. 86, 90, 94, 98, 102, 16, 110, 114, 118, 122, 126, 130,
134, 138, 142, 146, 151, 154, 158, 162, and 166. In some embodiments, the sdABD
comprises a CDR1, CDR2, and CDR3 as set forth in FIG. 1.

[0018] In some embodiments, the first cleavable linker and/or the optional cleavable linker
are cleaved by a human protease selected from the group consisting of MMP2, MMP9,
meprin, Cathepsin S, Cathepsin K, Cathespin L, GranzymeB, uPA, Kallekriein7, matriptase
and thrombin. In some embodiments, the cleavable linker comprises an amino acid sequence
depicted in FIGS. 3A-3D. In certain embodiments, the cleavable linker comprises an amino
acid sequence selected from the group consisting of SEQ ID NOS:210-281. In some
embodiments, the optional cleavable linker comprises an amino acid sequence depicted in
FIGS. 3A-3D. In certain embodiments, the optional cleavable linker comprises an amino

acid sequence selected from the group consisting of SEQ ID NOS:210-281.

[0019] In some embodiments, the homodimeric Fc protein comprises two monomers each
comprising an SdABD, a CD3 variable heavy domain, a CD3 variable light domain, a CD3
pseudo variable heavy domain, a CD3 pseudo variable light domain, a cleavable linker, and
an Fc domain. In some embodiments, the sIABD binds to a TTA selected from the group
consisting of EGFR, FOLR1, B7H3, EpCAM, Trop2, and CA9. In some embodiments, the
sdABD comprises a sequence selected from the group consisting of SEQ ID NOS:50, 54, 58,
62, 66, 70, 74, 78. 82. 86,90, 94, 98, 102, 16, 110, 114, 118, 122, 126, 130, 134, 138, 142,
146, 151, 154, 158, 162, and 166. In some embodiments, the homodimeric Fc protein
comprises two monomers each comprising an sdABD targeting EGFR, FOLR1, B7H3,
EpCAM, Trop2, or CA9, a CD3 variable heavy domain, a CD3 variable light domain, a CD3
pseudo variable heavy domain, a CD3 pseudo variable light domain, a cleavable linker, and

an Fc domain.

[0020] In some embodiments, each monomer of the homodimeric Fc protein comprises an
amino acid sequence selected from the group consisting of Pro556 (SEQ ID NO:36), Pro587
(SEQ ID NO:38), Pro588 (SEQ ID NO:39), and Pro589 (SEQ ID NO:40). In some
embodiments, the homodimeric Fc protein comprises two monomers each comprising an

EGFR <dARD, a CD3 variable heavy domain, a CD3 variable light domain, a CD3 pseudo

5
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variable heavy domain, a CD3 pseudo variable light domain, a cleavable linker, and an Fc
domain. In some embodiments, each monomer comprises from N-terminus to C-terminus: an
EGFR sdABD, a CD3 variable heavy domain, a CD3 variable light domain, an EGFR
sdABD, a cleavable linker, a CD3 pseudo variable light domain, a CD3 pseudo variable
heavy domain, and an Fc domain. In some embodiments, each monomer comprises from N-
terminus to C-terminus: an EGFR sdABD, a CD3 variable light domain, a CD3 variable
heavy domain, an EGFR sdABD, a cleavable linker, a CD3 pseudo variable light domain, a
CD3 pseudo variable heavy domain, and an F¢ domain. In some embodiments, each
monomer comprises from N-terminus to C-terminus: an EGFR sdABD, a CD3 variable
heavy domain, a CD3 variable light domain, an EGFR sdABD, a cleavable linker, a CD3
pseudo variable heavy domain, a CD3 pseudo variable light domain, and an Fc domain. In
some embodiments, each monomer comprises from N-terminus to C-terminus: an EGFR
sdABD, a CD3 variable light domain, a CD3 variable heavy domain, an EGFR sdABD, a
cleavable linker, a CD3 pseudo variable heavy domain, a CD3 pseudo variable light domain,

and an Fc domain.

[0021] In some embodiments, each monomer of the homodimeric Fc protein comprises an
amino acid sequence selected from the group consisting of Pro557 (SEQ ID NO:37). In some
embodiments, the homodimeric Fc protein comprises two monomers each comprising an
EGFR sdABD, a CD3 variable heavy domain, a CD3 variable light domain, a CD3 pseudo
variable heavy domain, a CD3 pseudo variable light domain, a noncleavable linker, and an Fc

domain.

[0022] Another exemplary format of a heterodimeric Fc protein is provided in FIGS. 18A-

18C. In another aspect, provided herein is a heterodimeric protein composition comprising;

(a) a first Fc monomer comprising a first F¢ domain; and
(b) a second Fc monomer comprising, from N-to C terminal:
1) a first single domain antigen binding domain (sd ABD) that binds to a first
tumor target antigen (TTA) (sdABD-TTA);
i1) an optional domain linker;
1i1) a constrained Fv domain comprising:
1) a variable heavy domain comprising vyhCDR1, vhCDR2, and
vhCDR3;
2) a constrained, non-cleavable linker (CNCL); and

3) a variable light domain comprising vICDR1, vICDR2, and vICDR3;

6
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1v) an optional domain linker;
v) a second sdABD-TTA;
vi) a first cleavable linker;
vii) a pseudo Fv domain comprising:
1) a pseudo variable light domain;
2) anon-cleavable linker; and
3) a pseudo variable heavy domain; and
viii) an optional second cleavable linker; and
ix) a second Fc¢ domain;
wherein said first Fc domain and said second Fe¢ domain comprise a knob-in
hole modification; wherein said variable heavy domain and said variable light domain are
capable of binding human CD3 but said constrained Fv domains do not bind CD3; wherein
said variable heavy domain and said pseudo variable light domain intermolecularly associate
to form an inactive Fv; and wherein said variable light domain and said pseudo variable

heavy domain intermolecularly associate to form an inactive Fyv.

[0023] In some embodiments, the variable heavy domain is N-terminal to the variable light
domain and the pseudo variable light domain is N-terminal to the pseudo variable heavy
variable domain. In some embodiments, the variable light domain is N-terminal to the
variable heavy domain and the pseudo variable light domain is N-terminal to the pseudo
variable heavy domain. In some embodiments, the variable light domain is N-terminal to the
variable heavy domain and the pseudo variable heavy domain is N-terminal to the pseudo
variable light domain. In some embodiments, the variable heavy domain is N-terminal to the
variable light domain and the pseudo variable heavy domain is N-terminal to the pseudo

variable light domain.

[0024] In some embodiments, the CD3 variable heavy chain (CD3 VH or a«CD3 VH)
comprises the amino acid sequence of SEQ ID NO:186 and the CD3 variable light domain
(CD3 VL or aCD3 VL) comprises the amino acid sequence of SEQ ID NO:170. In some
embodiments, the CD3 variable heavy chain comprises a CDR1, CDR2, and CDR3 set forth
in SEQ ID NO:186 and FIG. 2B. In some embodiments, the CD3 variable heavy chain
comprises a CDR1, CDR2, and CDR3 as set forth in SEQ ID NOS:187-189, respectively. In
some embodiments, the CD3 variable light chain comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NO:170 and FIG. 2A. In some embodiments, the CD3 variable heavy chain
comprises a CDR1, CDR2, and CDR3 as set forth in SEQ ID NOS:171-173, respectively.
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[0025] In some embodiments, the pseudo variable heavy domain (CD3 VHi or aCD3 VHi)
comprises the amino acid sequence of SEQ ID NO:190 and the pseudo variable light domain
(CD3 VLi) comprises the amino acid sequence of SEQ ID NO:174. In some embodiments,
CD3 VHi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:190 and FIG. 2B. In
some embodiments, CD3 VHi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID
NOS:191-193, respectively and FIG. 2B. In some embodiments, CD3 VLi comprises a
CDRI, CDR2, and CDR3 set forth in SEQ ID NO:174 and FIG. 2A. In some embodiments,
CD3 VLi comprises a CDRI1, CDR2, and CDR3 set forth in SEQ ID NOS:175-177,
respectively and FIG. 2A.

[0026] In some embodiments, the pseudo variable heavy domain (CD3 VHi2 or aCD3 VHi2)
comprises the amino acid sequence of SEQ ID NO:194 and the pseudo variable light domain
(CD3 VLi2 or aCD3 VLi2) comprises the amino acid sequence of SEQ ID NO:178. In some
embodiments, CD3 VHi2 comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:194
and FIG. 2B. In some embodiments, CD3 VHi comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NOS: 195-197, respectively and FIG. 2B. In some embodiments, CD3 VLi2
comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:178 and FIG. 2A. In some
embodiments, CD3 VLi2 comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID
NOS:179-181, respectively and FIG. 2A.

[0027] In some embodiments, the pseudo variable heavy domain (CD3 VHiGL4 or aCD3
VHiGL4) comprises the amino acid sequence of SEQ ID NO:198 and the pseudo variable
light domain (CD3 VLiGL or aCD3 VLiGL) comprises the amino acid sequence of SEQ ID
NO:182. In some embodiments, CD3 VHiGL4 comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NO:198 and FIG. 2B. In some embodiments, CD3 VHiGL4 comprises a
CDR1, CDR2, and CDR3 set forth in SEQ ID NOS:199-201, respectively and FIG. 2B.

[0028] In some embodiments, CD3 VLiGL comprises a CDR1, CDR2, and CDR3 set forth in
SEQ ID NO:182 and FIG. 2A. In some embodiments, CD3 VLiGL comprises a CDRI1,
CDR2, and CDR3 set forth in SEQ ID NOS:183-185, respectively and FIG. 2A.

[0029] In some embodiments, the TTA is selected from the group consisting of EGFR,
FOLRI1, B7H3, EpCAM, Trop2, and CA9.

[0030] In some embodiments, the first and second sdABDs bind to the same TTA. In some

embodiments, the first and second sdABDs bind to different TTAs. In some embodiments,



WO 2020/181145 PCT/US2020/021276

the first and second sdABD-TTAs are the same. In some embodiments, the first and second

sdABD-TTAs are different.

[0031] In some embodiments, the sdABD(s) (e.g., the first stABD-TTA and/or the second
ABD-TTA) is selected from the group consisting of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74,
78.82. 86, 90, 94. 98, 102, 16, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 151, 154,
158, 162, and 166.

[0032] In some embodiments, the first cleavable linker and/or the optional cleavable linker
are cleaved by a human protease selected from the group consisting of MMP2, MMP9,
meprin, Cathepsin S, Cathepsin K, Cathespin L, GranzymeB, uPA, Kallekriein7, matriptase
and thrombin. In some embodiments, the cleavable linker comprises an amino acid sequence
depicted in FIGS. 3A-3D. In certain embodiments, the cleavable linker comprises an amino
acid sequence selected from the group consisting of SEQ ID NOS:210-281. In some
embodiments, the optional cleavable linker comprises an amino acid sequence depicted in
FIGS. 3A-3D. In certain embodiments, the optional cleavable linker comprises an amino

acid sequence selected from the group consisting of SEQ ID NOS:210-281.

[0033] In some embodiments, the first Fc monomer comprises an empty Fc domain
comprising a CH3-hole. In some embodiments, the first Fc monomer comprises an empty Fc
domain comprising a CH3-knob. In some embodiments, the first Fc monomer comprises a
hinge, CH2 domain and CH3 domain. In some embodiments, the first Fc monomer comprises
a CH2 domain and CH3 domain. In some embodiments, the C-terminus of the first monomer
comprises a tag such as but not limited to a histidine tag or an streptavidin tag. In some
embodiments, the second Fc monomer comprises an sdABD, a CD3 variable heavy domain, a
CD3 variable light domain, a CD3 pseudo variable heavy domain, a CD3 pseudo variable
light domain, and an F¢ domain. In some embodiments, the second monomer comprises
from N-terminus to C-terminus; a first siABD, a CD3 variable heavy domain, a CD3 variable
light domain, a second sdABD, a cleavable linker, a CD3 pseudo variable light domain, a
CD3 pseudo variable heavy domain, and an Fc domain. In some embodiments, the Fc
domain of the second Fc monomer comprises a hinge, CH2 domain and CH3 domain. In
some embodiments, the Fc domain comprises a CH2 domain and CH3 domain. In some
embodiments, the C-terminus of the second monomer comprises a tag such as but not limited

to a histidine tag or an streptavidin tag.
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[0034] In some embodiments, the heterodimeric Fc protein comprises a first monomer
comprising an empty Fc domain and a second monomer comprises from N-terminus to C-
terminus: a first SAABD, a CD3 variable heavy domain, a CD3 variable light domain, a
second sdABD, a cleavable linker, a CD3 pseudo variable light domain, a CD3 pseudo
variable heavy domain, and an Fc domain. In some embodiments, the heterodimeric Fc
protein comprises a first monomer comprising an empty Fc¢ domain and a second monomer
comprises from N-terminus to C-terminus: a first EGFR sdABD, a CD3 variable heavy
domain, a CD3 variable light domain, a second EGFR sdABD, a cleavable linker, a CD3
pseudo variable light domain, a CD3 pseudo variable heavy domain, and an Fc domain. In
some embodiments, the second monomer comprises from N-terminus to C-terminus: a first
EGFR sdABD, a CD3 variable heavy domain, a CD3 variable light domain, a second EGFR
sdABD, a cleavable linker, a CD3 pseudo variable light domain, a CD3 pseudo variable
heavy domain, and an Fc domain. In some embodiments, the second monomer comprises
from N-terminus to C-terminus: a first EGFR sdABD, a CD3 variable light domain, a CD3
variable heavy domain, a second EGFR sdABD, a cleavable linker, a CD3 pseudo variable
light domain, a CD3 pseudo variable heavy domain, and an Fc domain. In some
embodiments, the second monomer comprises from N-terminus to C-terminus: a first EGFR
sdABD, a CD3 variable light domain, a CD3 variable heavy domain, a second EGFR sdABD,
a cleavable linker, a CD3 pseudo variable heavy domain, a CD3 pseudo variable light

domain, and an Fc¢ domain.

[0035] In some embodiments, the second monomer comprises from N-terminus to C-
terminus: a first SABD, a CD3 variable light domain, a CD3 variable heavy domain, a
second sdABD, a cleavable linker, a CD3 pseudo variable light domain, a CD3 pseudo
variable heavy domain, and an F¢ domain. In some embodiments, the second monomer
comprises from N-terminus to C-terminus: a first SiABD, a CD3 variable heavy domain, a
CD3 variable light domain, a second sdABD, a cleavable linker, a CD3 pseudo variable
heavy domain, a CD3 pseudo variable light domain, and an Fc domain. In some
embodiments, the second monomer comprises from N-terminus to C-terminus: a first
sdABD, a CD3 variable light domain, a CD3 variable heavy domain, a second sdABD, a
cleavable linker, a CD3 pseudo variable heavy domain, a CD3 pseudo variable light domain,
and an Fc domain. In some instances, the first and/or second sdABD targeting EGFR
comprises any one of the sequences set forth in SEQ ID NOS:50, 54, 58, 62, and 66, as
depicted in FIG. 1A. In some embodiments, the first and/or second sdABD targeting FOLR1
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comprises any one of the sequences set forth in SEQ ID NOS:70, 74, and 78, as depicted in
FIG. 1B. In some embodiments, the first and/or second sdABD targeting B7H3 comprises
any one of the sequences set forth in SEQ ID NOS:82, 86, 90, 94, 98, 102, and 106, as
depicted in FIG. 1B-FIG. 1D. In some embodiments, the first and/or second sdABD targeting
EpCAM comprises any one of the sequences set forth in SEQ ID NOS:110, 114, 118, and
122, as depicted in FIG. 1D-FIG. 1E. In some embodiments, the first and/or second sd ABD
targeting Trop2 comprises any one of the sequences set forth in SEQ ID NOS:126, 130, 134,
138, 142, and 146, as depicted in FIG. 1E-FIG. 1F. In some embodiments, the first and/or
second sdABD targeting CA9 comprises any one of the sequences set forth in SEQ ID
NOS:150, 154, 158, and 162, as depicted in FIG. 1F-FIG. 1G.

[0036] In some instances, the Fc domain of the second monomer comprises a CH3-knob. In
some instances, the Fc domain of the second monomer comprises a CH3-hole. In some
cases, a noncleavable linker is located between the CD3 variable light and heavy domains. In
some cases, a noncleavable linker is located between the CD3 pseudo variable light and

heavy domains.

[0037] In some embodiments, the first Fc monomer comprises an amino acid sequence of
Pro574 or SEQ ID NO:41. In some embodiments, the first Fc monomer comprises an amino
acid sequence of Pro688 or SEQ ID NO:47. In some embodiments, the second Fc monomer
comprises an amino acid sequence of Pro575 (SEQ ID NO:42) or Pro576 (SEQ ID NO:43) or
Pro577 (which is similar to Pro576 without a cleavable linker). In some embodiments, the
second Fc monomer comprises an amino acid sequence of Pro689 or SEQ ID NO:48. In some
embodiments, the second Fc monomer comprises an amino acid sequence of Pro690 or SEQ
ID NO:49. Exemplary schemes of such a heterodimeric Fc protein comprising an empty Fc-
hole and a sdABD-Fc knob are provided in FIG. 21. In some embodiments, the heterodimeric
Fc comprises Pro575 and Pro574. In some embodiments, the heterodimeric Fc comprises
Pro577 and Pro574. In some embodiments, the heterodimeric Fc comprises Pro576 and

Pro574.

[0038] In yet another aspect, provided herein is a heterodimeric protein composition
comprising:
(a) a first Fc monomer comprising, from N- to C- terminal:
1) a first single domain antigen binding domain (sdABD) that binds to a first
tumor target antigen (TTA) (sdABD-TTA);

11) an optional domain linker;

11



WO 2020/181145 PCT/US2020/021276

ii1) a first constrained Fv domain comprising:
1) a first variable heavy domain comprising vyhCDR1, vhCDR2, and
vhCDR3;
2) a first constrained, non-cleavable linker (CNCL); and
3) a first variable light domain comprising vVICDR1, vICDR2, and
vICDR3;
iv) an optional domain linker;
v) a second sdABD-TTA,;
vi) a first cleavable linker;
vii) a first pseudo Fv domain comprising;
1) a first pseudo variable light domain;
2) a non-cleavable linker; and
3) a first pseudo variable heavy domain;
viii) a first optional cleavable linker; and
ix) a first Fc-hole domain; and
(b) a second Fc monomer comprising, from N-to C terminal:
i) athird siABD-TTA;
i) an optional domain linker;
ii1) a second constrained Fv domain comprising:
1) a second variable heavy domain comprising vhCDR1, vhCDR2, and
vhCDR3;
2) asecond CNCL; and
3) a second variable light domain comprising vICDR1, vICDR2, and
vICDR3;
1v) an optional domain linker;
v) a fourth sdABD-TTA;
vi) a second cleavable linker;
vii) a second pseudo Fv domain comprising:
1) a second pseudo variable light domain;
2) a non-cleavable linker; and
3) a second pseudo variable heavy domain;
viii) a second optional cleavable linker; and

1x) a second Fe-knob domain;

12
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wherein said first variable heavy domain and said first variable light domain and
said second variable heavy domain and said second variable light domain are capable of
binding human CD3 but said constrained Fv domains do not bind CD3; wherein said variable
heavy domains and said pseudo variable light domains intermolecularly associate to form
nactive Fvs; and wherein said variable light domains and said pseudo variable heavy

domains intermolecularly associate to form inactive Fvs.

[0039] In some embodiments, the first variable heavy domain is N-terminal to the first
variable light domain and the pseudo variable light domain is N-terminal to the pseudo
variable heavy variable domain. In some embodiments, the first variable light domain 1s N-
terminal to the first variable heavy domain and the pseudo variable light domain is N-
terminal to the pseudo variable heavy domain. In some embodiments, the first variable light
domain is N-terminal to the first variable heavy domain and the pseudo variable heavy
domain is N-terminal to the pseudo variable light domain. In some embodiments, the first
variable heavy domain is N-terminal to the first variable light domain and the pseudo variable

heavy domain is N-terminal to the pseudo variable light domain.

[0040] In some embodiments, the second variable heavy domain is N-terminal to the second
variable light domain and the second pseudo variable light domain is N-terminal to the
second pseudo variable heavy variable domain. In some embodiments, the second variable
light domain is N-terminal to the second variable heavy domain and the second pseudo
variable light domain is N-terminal to the second pseudo variable heavy domain. In some
embodiments, the second variable light domain is N-terminal to the second variable heavy
domain and the second pseudo variable heavy domain is N-terminal to the second pseudo
variable light domain. In some embodiments, the second variable heavy domain is N-
terminal to the second variable light domain and the second pseudo variable heavy domain is

N-terminal to the second pseudo variable light domain.

[0041] In some embodiments, the CD3 variable heavy chain (CD3 VH or aCD3 VH)
comprises the amino acid sequence of SEQ ID NO:186 and the CD3 variable light domain
(CD3 VL or aCD3 VL) comprises the amino acid sequence of SEQ ID NO:170. In some
embodiments, the CD3 variable heavy chain comprises a CDR1, CDR2, and CDR3 set forth
in SEQ ID NO:186 and FIG. 2B. In some embodiments, the CD3 variable heavy chain
comprises a CDR1, CDR2, and CDR3 as set forth in SEQ ID NOS:187-189, respectively. In
some embodiments, the CD3 variable light chain comprises a CDR1, CDR2, and CDR3 set
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forth in SEQ ID NO:170 and FIG. 2A. In some embodiments, the CD3 variable heavy chain
comprises a CDR1, CDR2, and CDR3 as set forth in SEQ ID NOS:171-173, respectively.

[0042] In some embodiments, the pseudo variable heavy domain (CD3 VHi or aCD3 VHi)
comprises the amino acid sequence of SEQ ID NO:190 and the pseudo variable light domain
(CD3 VLi1) comprises the amino acid sequence of SEQ ID NO:174. In some embodiments,
CD3 VHi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:190 and FIG. 2B. In
some embodiments, CD3 VHi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID
NOS:191-193, respectively and FIG. 2B. In some embodiments, CD3 VLi comprises a
CDRI, CDR2, and CDR3 set forth in SEQ ID NO:174 and FIG. 2A. In some embodiments,
CD3 VLi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NOS:175-177,
respectively and FIG. 2A.

[0043] In some embodiments, the pseudo variable heavy domain (CD3 VHi2 or aCD3 VHi2)
comprises the amino acid sequence of SEQ ID NO:194 and the pseudo variable light domain
(CD3 VLi2 or aCD3 VLi2) comprises the amino acid sequence of SEQ ID NO:178. In some
embodiments, CD3 VHi2 comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:194
and FIG. 2B. In some embodiments, CD3 VHi comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NOS: 195-197, respectively and FIG. 2B. In some embodiments, CD3 VLi2
comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:178 and FIG. 2A. In some
embodiments, CD3 VLi2 comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID
NOS:179-181, respectively and FIG. 2A.

[0044] In some embodiments, the pseudo variable heavy domain (CD3 VHiGL4 or aCD3
VHiGL4) comprises the amino acid sequence of SEQ ID NO:198 and the pseudo variable
light domain (CD3 VLiGL or aCD3 VLiGL) comprises the amino acid sequence of SEQ ID
NO:182. In some embodiments, CD3 VHiGL4 comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NO:198 and FIG. 2B. In some embodiments, CD3 VHiGL4 comprises a
CDRI, CDR2, and CDR3 set forth in SEQ ID NOS:199-201, respectively and FIG. 2B.

[0045] In some embodiments, CD3 VLiGL comprises a CDR1, CDR2, and CDR3 set forth in
SEQ ID NO:182 and FIG. 2A. In some embodiments, CD3 VLiGL comprises a CDRI,
CDR2, and CDR3 set forth in SEQ ID NOS: 183-185, respectively and FIG. 2A.

[0046] In some embodiments, the TTA is selected from the group consisting of EGFR,
FOLRI1, B7TH3, EpCAM, Trop2, and CA9.
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[0047] In some embodiments, the first and second sdABDs bind to the same TTA and/or the
third and fourth sdABDs bind to the same TTA. In some embodiments, the first, second,
third, and fourth sdABDs bind to the same TTA. In some embodiments, the first and second
sdABD-TTAs are the same and/or the third and fourth sdABD-TTAs are the same. In some
embodiments, the first and second sdABD-TTAs are different and/or the third and fourth
sdABD-TTAs are different. In some embodiments, the first, second, third, and fourth
sdABDs bind to the different TTAs.

[0048] In some embodiments, the sdABD(s) is selected from the group consisting of SEQ ID
NOS:50, 54, 38, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 16, 110, 114, 118, 122, 126, 130,
134, 138, 142, 146, 151, 154, 158, 162, and 166.

[0049] In some embodiments, the first and/or the second cleavable linker are cleaved by a
human protease selected from the group consisting of MMP2, MMP9, meprin, Cathepsin S,
Cathepsin K, Cathespin L, GranzymeB, uPA, Kallekriein7, matriptase and thrombin. In some
embodiments, the first cleavable linker comprises an amino acid sequence depicted in FIGS.
3A-3D. In certain embodiments, the first cleavable linker comprises an amino acid sequence
selected from the group consisting of SEQ ID NOS:210-281. In some embodiments, the
second cleavable linker comprises an amino acid sequence depicted in FIGS. 3A-3D. In
certain embodiments, the optional cleavable linker comprises an amino acid sequence

selected from the group consisting of SEQ ID NOS:210-281.

[0050] In some embodiments, the first and/or the second optional cleavable linker are
cleaved by a human protease selected from the group consisting of MMP2, MMP9, meprin,
Cathepsin S, Cathepsin K, Cathespin L, GranzymeB, uPA, Kallekriein7, matriptase and
thrombin. In some embodiments, the first optional cleavable linker comprises an amino acid
sequence depicted in FIGS. 3A-3D. In certain embodiments, the first optional cleavable
linker comprises an amino acid sequence selected from the group consisting of SEQ ID
NOS:210-281. In some embodiments, the second optional cleavable linker comprises an
amino acid sequence depicted in FIGS. 3A-3D. In certain embodiments, the second optional
cleavable linker comprises an amino acid sequence selected from the group consisting of

SEQ ID NOS:210-281.

[0051] In some embodiments, the first Fc monomer of the heterodimeric protein comprises
an amino acid sequence selected from the group consisting of Pro384 (SEQ ID NO:44),
Pro585 (SEQ ID NO:45), and Pro586 (SEQ ID NO:46). In some embodiments, second Fc¢
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monomer of the heterodimeric protein comprises an amino acid sequence of Pro575 (SEQ ID
NO:42) or Pro576 (SEQ ID NO:43). In some embodiments, second Fc monomer of the

heterodimeric protein comprises an amino acid sequence of Pro689 (SEQ ID NO:48).

[0052] In one aspect, provided herein is a heterodimeric protein composition comprising:
(a) a first Fc monomer comprising, from N- to C- terminal:
1) a first single domain antigen binding domain (sd ABD) that binds to a first
tumor target antigen (TTA) (sdABD-TTA);
11) an optional domain linker;
ii1) a first constrained Fv domain comprising:
1) a first variable heavy domain comprising vyhCDR1, vhCDR2, and
vhCDR3;
2) a first constrained, non-cleavable linker (CNCL); and
3) a first variable light domain comprising vICDR1, vICDR2, and
vICDR3;
1v) a second SAABD-TTA,
v) a first cleavable linker; and
vi) a first Fc domain; and
(b) a second Fc monomer comprising, from N-to C terminal:
1) a first pseudo Fv domain comprising;
1) a first pseudo variable light domain;
2) anon-cleavabe linker; and
3) a first pseudo variable heavy domain;
i1) a second cleavable linker; and
ii1) a second Fc domain;
wherein said first Fc domain and said second Fc domain comprise a knob-in
hole modification; wherein said variable heavy domain and said variable light domain are
capable of binding human CD3 but said constrained Fv domains do not bind CD3; wherein
said variable heavy domain and said pseudo variable light domain intermolecularly associate
to form an inactive Fv; and wherein said variable light domain and said pseudo variable
heavy domain intermolecularly associate to form an inactive Fv. In some embodiments, the
first Fc domain comprises an Fc-knob modification and the second Fc domain comprises an
Fc-hole modification. In some embodiments, the first Fc domain comprises an Fc-hole

modification and the second Fc domain comprises an Fc-knob modification. In some
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embodiments, the Fc domain comprises a hinge, CH2, and CH3 domain. In some

embodiments, the Fc domain comprises a CH2 and CH3 domain.

[0053] In some embodiments, the CD3 variable heavy chain (CD3 VH or aCD3 VH)
comprises the amino acid sequence of SEQ ID NO:186 and the CD3 variable light domain
(CD3 VL or aCD3 VL) comprises the amino acid sequence of SEQ ID NO:170. In some
embodiments, the CD3 variable heavy chain comprises a CDR1, CDR2, and CDR3 set forth
in SEQ ID NO:186 and FIG. 2B. In some embodiments, the CD3 variable heavy chain
comprises a CDR1, CDR2, and CDR3 as set forth in SEQ ID NOS:187-189, respectively. In
some embodiments, the CD3 variable light chain comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NO:170 and FIG. 2A. In some embodiments, the CD3 variable heavy chain
comprises a CDR1, CDR2, and CDR3 as set forth in SEQ ID NOS:171-173, respectively.

[0054] In some embodiments, the pseudo variable heavy domain (CD3 VHi or «CD3 VHi)
comprises the amino acid sequence of SEQ ID NO:190 and the pseudo variable light domain
(CD3 VLi) comprises the amino acid sequence of SEQ ID NO:174. In some embodiments,
CD3 VHi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:190 and FIG. 2B. In
some embodiments, CD3 VHi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID
NOS:191-193, respectively and FIG. 2B. In some embodiments, CD3 VLi comprises a
CDRI1, CDR2, and CDR3 set forth in SEQ ID NO:174 and FIG. 2A. In some embodiments,
CD3 VLi comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NOS:175-177,
respectively and FIG. 2A.

[0055] In some embodiments, the pseudo variable heavy domain (CD3 VHi2 or aCD3 VHi2)
comprises the amino acid sequence of SEQ ID NO:194 and the pseudo variable light domain
(CD3 VLi2 or aCD3 VLi2) comprises the amino acid sequence of SEQ ID NO:178. In some
embodiments, CD3 VHi2 comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:194
and FIG. 2B. In some embodiments, CD3 VHi comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NOS: 195-197, respectively and FIG. 2B. In some embodiments, CD3 VLi2
comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID NO:178 and FIG. 2A. In some
embodiments, CD3 VLi2 comprises a CDR1, CDR2, and CDR3 set forth in SEQ ID
NOS:179-181, respectively and FIG. 2A.

[0056] In some embodiments, the pseudo variable heavy domain (CD3 VHiGL4 or aCD3
VHiGL4) comprises the amino acid sequence of SEQ ID NO:198 and the pseudo variable
light domain (CD3 VLiGL or aCD3 VLiGL) comprises the amino acid sequence of SEQ ID
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NO:182. In some embodiments, CD3 VHiGL4 comprises a CDR1, CDR2, and CDR3 set
forth in SEQ ID NO:198 and FIG. 2B. In some embodiments, CD3 VHiGL4 comprises a
CDR1, CDR2, and CDR3 set forth in SEQ ID NOS:199-201, respectively and FIG. 2B.

[0057] In some embodiments, CD3 VLiGL comprises a CDR1, CDR2, and CDR3 set forth in
SEQ ID NO:182 and FIG. 2A. In some embodiments, CD3 VLiGL comprises a CDRI1,
CDR2, and CDR3 set forth in SEQ ID NOS:183-185, respectively and FIG. 2A.

[0058] In some embodiments, the TTA is selected from the group consisting of EGFR,
FOLRI1, B7H3, EpCAM, Trop2, and CA9.

[0059] In some embodiments, the first and second sdABDs bind to the same TTA. In some
embodiments, the first and second sdABDs bind to different TTAs. In some embodiments,

the first and second sSAABD-TTAs are the same. In some embodiments, the first and second

sdABD-TTAs are different.

[0060] In some embodiments, the sdABD(s) is selected from the group consisting of SEQ ID
NOS:50, 54, 38, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 16, 110, 114, 118, 122, 126, 130,
134, 138, 142, 146, 151, 154, 158, 162, and 166. In some embodiments, an sdABD that binds
to a specific TTA is selected from the group consisting of SEQ ID NOS:50, 54, 58, 62, 66,
70, 74, 78, 82, 86, 90, 94, 98, 102, 16, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 151,
154,158,162, and 166. In some embodiments, the SAABD comprises a CDR1, CDR2, and
CDR3 as set forth in SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 16,
110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 151, 154, 158, 162, and 166. In some
embodiments, the sStABD comprises a CDR1, CDR2, and CDR3 as set forth in FIG. 1.

[0061] In some embodiments, the first cleavable linker and/or the second cleavable linker are
cleaved by a human protease selected from the group consisting of MMP2, MMP9, meprin,
Cathepsin S, Cathepsin K, Cathespin L, GranzymeB, uPA, Kallekriein7, matriptase and
thrombin. In some embodiments, the cleavable linker comprises an amino acid sequence
depicted in FIGS. 3A-3D. In certain embodiments, the first cleavable linker comprises an
amino acid sequence selected from the group consisting of SEQ ID NOS:210-281. In some
embodiments, the second cleavable linker comprises an amino acid sequence depicted in
FIGS. 3A-3D. In certain embodiments, the second cleavable linker comprises an amino acid

sequence selected from the group consisting of SEQ ID NOS:210-281.

[0062] Also, provided herein are nucleic acid compositions, expression vectors, host cells,

and method for making the homodimeric and heterodimer proteins described herein.
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[0063] Also, provided is a method for treating cancer in a subject, e.g., a human subject
comprising administering any one of the homodimeric proteins or heterodimeric proteins

described herein.

[0064] This application makes reference to International Published Patent Application No.
WO02017/156178, filed March 8, 2017, U.S. Provisional Application No. 62/305,092, filed
March 8, 2016, U.S. Provisional Application No. 62/555,943, filed September 8, 2017. U.S.
Provisional Application No. 62/555,999, filed September 8, 2017, U.S. Provisional
Application No. 62/583,327, filed November 15, 2017, and U.S. Provisional Application No.
62/587,318, filed November 16, 2017, U.S. Provisional Application No. 62/555,999, filed on
September 8, 2017, U.S. Provisional Application No. 62/555,943 filed September 8, 2017,
and International Patent Application No. PCT/US2018/049798 filed September 6, 2018, the
disclosures in their entirety are herein incorporated by reference, including the figures, figure

legends, and definitions, as well as all recited embodiments.
BRIEF DESCRIPTION OF THE DRAWINGS

[0065] FIG. 1A - FIG. 1G depict a number of sSdABD-TTA sequences of the invention. For

antigen binding domains, the CDRs are bold, underlined.

[0066] FIG. 2A - FIG. 2C depict a number of anti-CD3 scFv domain and anti-HSA

sequences of the invention. For antigen binding domains, the CDRs are bold, underlined.
[0067]

[0068] FIG. 3A - FIG. 3F depicts a number of suitable protease cleavage sites and non-
cleavable or domain linkers. As will be appreciated by those in the art, these cleavage sites
can be used as cleavable linkers. In some embodiments, for example when more flexible
cleavable linkers are required, there can be additional amino acids (generally glycines and
serines) that are either of both N- and C-terminal to these cleavage sites. In some instances,

the */” marks the cleavage site of the linker.

[0069] FIG. 4 shows an exemplary embodiment of a conditionally activated binding
polypeptide of the “construct 1” format comprising Fc hole/knob regions. A schematic of a
Pro37+Pro36 prodrug construct is shown and the resulting bispecific polypeptide after
enterokinase (EK) cleavage, although other cleavage sites such as described herein can be
used. The bispecific polypeptide includes sdABDs that bind EGFR and a Fv domain that
binds CD3. It should be noted that sd ABDs that bind other target tumor antigens (TTA) such

19



WO 2020/181145 PCT/US2020/021276

as, but not limited to, FOLR1, B7TH3, EpCAM, EGFR, Trop2, and CA9 can be used in other
embodiments. In addition, FIG. 4 shows the use of two different protein “tags” at the C-
terminus of the Fc domains, that were used to facilitate purification of the heterodimeric

proteins of the invention, but as will be appreciated by those in the art, these can be removed.

[0070] FIG. 5 shows an exemplary embodiment of a conditionally activated binding
polypeptide of the “construct 2” format comprising Fc hole/knob regions. A schematic of a
Pro38+Pro36 prodrug construct is shown, again using the Flag cleavage site for EK, although
many embodiments utilize other cleavage sites. It should be noted that sdABDs that bind
other target tumor antigens (TTA) such as, but not limited to, FOLR1, B7TH3, EpCAM,
EGFR, Trop2. and CA9 can be used in other embodiments. In addition, FIG. 5 shows the use
of two different protein “tags™ at the C-terminus of the Fc domains, that were used to
facilitate purification of the heterodimeric proteins of the invention, but as will be appreciated

by those in the art, these can be removed.

[0071] FIG. 6A - FIG. 6B show that some illustrative heterodimeric Fc prodrug constructs
described herein displayed low or a lack of conditionality upon cleavage with a cognate
protease in a TDCC assay. In FIG. 6A, Pro36+37 (circles) was not pretreated with EK
protease, while Pro36+37 cleaved (squares) was. In FIG. 6B, Pro36+38 (circles) was not
pretreated with EK protease, while Pro36+38 cleaved (squares) was. Pro214 is a full-length
negative control (open squares) and Pro 51 (triangle) is a positive control that does not

require protease cleavage for activity.

[0072] FIG. 7 shows an exemplary embodiment of a conditionally activated binding
polypeptide of the “construct 3” format comprising Fc hole/knob regions. A schematic of a
Pro68+Pro67 prodrug construct is shown and the resulting bispecific polypeptide after
enterokinase (EK) cleavage, again using the Flag cleavage site for EK, although many
embodiments utilize other cleavage sites. The bispecific polypeptide includes sdABDs that
bind EGFR and a Fv domain that binds CD3. It should be noted that sdABDs that bind other
target tumor antigens (TTA) such as, but not limited to, FOLR1, B7H3, EpCAM, EGFR,
Trop2, and CA9 can be used in other embodiments. In addition, FIG. 7 shows the use of two
different protein “tags™ at the C-terminus of the Fc domains, that were used to facilitate
purification of the heterodimeric proteins of the invention, but as will be appreciated by those

in the art, these can be removed.
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[0073] FIG. 8 shows an exemplary embodiment of a conditionally activated binding
polypeptide of the “construct 4” format comprising Fc hole/knob regions. A schematic of a
Pro69+Pro70 prodrug construct 1s shown, again using the Flag cleavage site for EK, although
many embodiments utilize other cleavage sites. It should be noted that sdABDs that bind
other target tumor antigens (TTA) such as, but not limited to, FOLR1, B7TH3, EpCAM,
EGFR, Trop2, and CA9 can be used in other embodiments. In addition, FIG. 8 shows the use
of two different protein “tags™ at the C-terminus of the monomer proteins, that were used to
facilitate purification of the heterodimeric proteins of the invention, but as will be appreciated

by those in the art, these can be removed.

[0074] FIG. 9 shows an exemplary embodiment of a conditionally activated binding
polypeptide of the “construct 5 format comprising Fc hole/knob regions. A schematic of a
Pro71+Pro67 prodrug construct is shown, again using the Flag cleavage site for EK, although
many embodiments utilize other cleavage sites. It should be noted that sdABDs that bind
other target tumor antigens (TTA) such as, but not limited to, FOLR1, B7H3, EpCAM,
EGFR, Trop2, and CA9 can be used in other embodiments. In addition, FIG. 9 shows the use
of two different protein “tags™ at the C-terminus of the monomer proteins, that were used to
facilitate purification of the heterodimeric proteins of the invention, but as will be appreciated

by those in the art, these can be removed.

[0075] FIG. 10A - FIG. 10C show that some illustrative heterodimeric Fc prodrug constructs
described herein displayed conditionality but lacked high activity when cleaved with a
cognate protease in a TDCC assay. In FIG. 10A, Pro67+68 (circles) was not pretreated with
EK protease, while Pro67+68 cleaved (squares) was. In FIG. 10B, Pro69+70 (circles) was
not pretreated with EK protease, while Pro69+70 cleaved (squares) was. In FIG. 10C,
Pro67+71 (circles) was not pretreated with EK protease, while Pro67+71 cleaved (squares)
was. Pro214 is a full-length negative control (open squares) and Pro 51 (triangle) is a

positive control that does not require protease cleavage for activity.

[0076] FIG. 11 shows an exemplary embodiment of a conditionally activated binding
polypeptide of the “construct 6” format comprising Fc hole/knob regions. A schematic of a
Pro219+Pro218 prodrug construct is shown, using an MMP9 protease cleavage site, although
others as described herein can be used as well. It should be noted that sd ABDs that bind
other target tumor antigens (TTA) such as, but not limited to, FOLR1, B7TH3, EpCAM,
EGFR, Trop2, and CA9 can be used in other embodiments. In addition, FIG. 11 shows the

nee of twa different protein “tags”™ at the C-terminus of the monomer proteins, that were used
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to facilitate purification of the heterodimeric proteins of the invention, but as will be

appreciated by those in the art, these can be removed.

[0077] FIG. 12 shows an exemplary embodiment of a conditionally activated binding
polypeptide of the “construct 7~ format comprising Fc hole/knob regions. A schematic of a
Pro217+Pro218 prodrug construct is shown, using an MMP9 protease cleavage site, although
others as described herein can be used as well. It should be noted that sdABDs that bind
other target tumor antigens (TTA) such as, but not limited to, FOLR1, B7TH3, EpCAM,
EGFR, Trop2, and CA9 can be used in other embodiments. In addition, FIG. 12 shows the
use of two different protein “tags™ at the C-terminus of the monomer proteins, that were used
to facilitate purification of the heterodimeric proteins of the invention, but as will be

appreciated by those in the art, these can be removed.

[0078] FIG. 13A - FIG. 13B show that illustrative heterodimeric Fc prodrug constructs
described herein displayed conditionality and high potency when cleaved with a cognate
protease in a TDCC assay. In FIG. 13A, Pro217+218 (circles) was not pretreated with EK
protease, while Pro217+218 cleaved (squares) was. In FIG. 13B, Pro218+219 (circles) was
not pretreated with EK protease, while Pro218+219 cleaved (squares) was. Pro214 is a full-
length negative control (open squares) and Pro 51 (triangle) is a positive control that does not

require protease cleavage for activity.

[0079] FIG. 14A - FIG. 14G depict exemplary sequences of the invention. Linkers are
underlined, with cleavable linkers single/double underlined and italicized. CDRs are bold,
underlined. Slashes (“/”) depict domain separators. C-terminal tags such as maltose-binding
protein (MBP), (His)10 and Strep-Tag® II tags are bold, but as outlined herein, are optional,
depending on the purification scheme used. Thus, included within the description herein are

the sequences of FIG. 14 that exclude the C-terminal tags.

[0080] FIG 15A - FIG. 15C depict additional Pro219 constructs (FIG 15A) and additional
Pro217 constructs (FIG. 15B and FIG.15C).

[0081] FIG. 16A - FIG. 16G depict additional sequences of the invention. For antigen
binding domains, the CDRs are bold, underlined. “/”s indicate the intersection of domains,
domain linkers are underlined, and cleavable linkers are single/double-underlined and
italicized. Many of the constructs include histidine tags, which are optional, depending on

the use.
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[0082] FIG. 17A - FIG.17C depict additional sequences of the invention such as Pro556,
Pro557, Pro587, Pro588, and Pro589. For antigen binding domains, the CDRs are bold,
underlined. “/”’s indicate the intersection of domains, domain linkers are underlined, and
cleavable linkers are single/double underlined and italicized. Many of the constructs include
histidine tags, which are optional, depending on the use. In exemplary embodiments, the
sequences provide are used to make a homodimeric Fc fusion prodrug protein such that the

Fc domains form a homodimer.

[0083] FIG. 18A - FIG. 18C depict additional sequences of the invention such as Pro574,
Pro575, Pro576, Pro584, Pro585, and Pro586. For antigen binding domains, the CDRs are
bold, underlined. *“/”’s indicate the intersection of domains, domain linkers are underlined,
and cleavable linkers are single/double-underlined and italicized. Many of the constructs
include histidine tags, which are optional, depending on the use. In exemplary embodiments,
the sequences provide are used to make an Fc fusion heterodimer. In some embodiments, the
heterodimeric Fc fusion prodrug protein comprises a pair selected from the group consisting
of Pro575 and Pro374, Pro575 and Pro384, Pro575 and Pro3585, Pro375 and Pro586, Pro576
and Pro574, Pro576 and Pro584, Pro576 and Pro585, and Pro576 and Pro586.

[0084] FIG. 19 shows that some illustrative homodimeric Fc¢ prodrug constructs described
herein displayed conditionality and activity when cleaved with a cognate protease in a TDCC
assay. In FIG. 19, Pro556 (circles) was not pretreated with protease, while Pro556 cleaved
(squares) was. Pro557 contains a noncleavable linker N-terminal to the pseudo Fv domain
(black triangles). Prol86 (diamonds) is not a homodimeric Fc prodrug construct. Pro186
from N- to C-terminal comprises a) an si ABD-EGFR, b) a constrained Fv domain, ¢) an
sdABD-EGFR, d) a cleavable linker, e) a pseudo Fv domain, and f) an si ABD-HSA.

[0085] FIG. 20A - FIG. 20B depict additional sequences of the invention such as Pro688,
Pro689, and Pro690. For antigen binding domains, the CDRs are underlined. “/”’s indicate
the intersection of domains, domain linkers are double-underlined, and cleavable linkers are
double-underlined and italicized. Many of the constructs include histidine tags, which are
optional, depending on the use. In exemplary embodiments, the sequences provide are used

to make an Fc fusion heterodimer.

[0086] FIG. 21 depicts exemplary schemes of the TTA-binding heterodimeric Fc proteins of
the invention such as Pro574, Pro575, and Pro577.
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[0087] FIG. 22 depicts the potency of EGFR-binding heterodimeric Fc proteins of the

invention such as Pro574, Pro575, and Pro577.

[0088] FIG. 23 depicts the anti-tumor response of EGFR-binding heterodimeric Fc proteins
of the invention such as Pro574, Pro575, and Pro577 in an adoptive T cell transfer mouse

model.
DETAILED DESCRIPTION OF THE INVENTION

[.  INTRODUCTION

[0089] The present invention is directed to methods of reducing the toxicity and side effects
of bispecific antibodies (including antibody-like functional proteins) that bind to important
physiological targets such as CD3 and tumor antigens. Many antigen binding proteins, such
as antibodies, can have significant “on target/off-tumor™ side effects, and thus there is a need
to only activate the binding capabilities of a therapeutic molecule in the vicinity of the
disease tissue, to avoid off-target interactions. Accordingly, the present invention is directed
to multivalent conditionally effective (“MCE”) proteins that have a number of functional
protein domains. In general, one of these domains is an antigen binding domain (ABD) that
will bind a target tumor antigen (TTA). The another domain is an ABD that will bind a T-
cell antigen such as CD3 under certain conditions, such as when a portion of the ABD is in
close proximity to a complementary portion of the ABD to form an anti-CD3 Fv binding
domain. That is, the therapeutic molecules are made in a “pro-drug” like format, wherein the
CD3 binding domain is inactive until exposed to a tumor environment. To accomplish this
conditionality, the invention utilizes “pseudo” or “inactive” or “inert” variable domains in
several different ways, depending on the format, as is described herein and shown in the

ficures. These are referred to herein as “1IVH” and “iVL” domains
2

[0090] In some embodiments of the present invention, the CD3 binding domain (“CD3 Fv™)
is in a constrained format, wherein the linker between the variable heavy and variable light
domains that traditionally form an Fv is too short to allow the two domains to bind each
other. In some embodiments, in the prodrug (e.g., uncleaved) format, the prodrug
polypeptide also comprises a “pseudo Fv domain™. The pseudo Fv domain can comprise
either a variable heavy domain with standard framework regions but “inert” or “dummy”
CDRs (inactive variable heavy domain), a variable light domain with standard framework

regions but “inert” or “dummy”” CDRs (inactive variable light domain), or both. Thus, the
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constrained Fv domain will bind to the pseudo Fv domain, due to the affinity of the
framework regions of each. However, due to the “inert” CDRs of the pseudo domain, the
resulting ABDs will not bind CD3, thus preventing off target toxicities. However, in the
presence of proteases that are in or near the tumor, the prodrug construct is cleaved in such a
way as to allow the “real” variable heavy and variable light domains to associate, thus

triggering active CD3 binding and the resulting tumor efficacy.

[0091] In other embodiments, in the prodrug format, the prodrug polypeptide comprises two
pseudo Fv domains and an Fc domain linked to each pseudo Fv domain. The first pseudo Fv
domain can comprise an inactive variable heavy domain and an active variable light domain
and the second pseudo Fv domain can comprise an active variable heavy domain and an
inactive variable light domain. The ABDs in the prodrug format will not bind CD3 in
proteolytically inactive tissues. Yet, in or near the tumor, proteases can cleave the prodrug
constructs such that the active variable heavy and active variable light domains can associate

and bind CD3, thereby inducing target tumor cell cytoxicity.

[0092] Thus, the prodrug constructs provided herein comprise a heterodimeric IgG Fc region
that form a “knobs-into-holes™ (“KIH™) conformation. Detailed descriptions of the knobs-
into-holes concept can be found, for example, in U.S. Patent Nos. 5,731,168 and 7,186,076;
and Ridgway et al., Protein Engineering, Design and Selection, 1996, 9(7):617-621, Atwell
etal., J Mol Biol, 1997, 270(1):26-35; Merchant et al., Nat Biotechnol, 1998, 16:677-681; and
Carter, J. Immunological Methods, 2001, 24(1-2):7-15. Briefly, a knob can be ¢reated af the
CH3 domain miterface of the Gret 1gG Fo chain by replacing 8 smaller amino acid sude chain
with a larger one {e.¢.. T366W ), and 3 hole can be created n the juxtaposed position at the
CH3 interface of the second Igds Fe chamn by replacing a larger amino acid side chain with a
smadler one (e, Y407V Sutable KIH variants ave deseribed below, Thus berewn a CH3

2

donanm that has “knob substiutionds)” is referred to as "CH3-knob” and a CH3 domain with
“hole substitution{s}” is referred to herein as “CH3-bole”, with the genenc term being "CH3-
BRI 1o cover both, since, as will be appreciated by those 1 the ant, whuch “side” of the Fe
dimer contains “hole varaots” and which condains “knob vanants” is not deternunative and

Can vary,
[0093] As discussed herein, there are a variety of conformations and formats that find use in
the present invention. The conformation of the prodrug constructs can take on a wide variety

of configurations, such that the prodrug activation can happen in several general ways, as in

formate chown in FIG. 21 and sequence provided in FIGS. 17A-17C. Additional useful
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formats are shown in FIG. 1 as a “construct 17, FIG. 2 as a “construct 2”, FIG. 4 as a
“construct 37, FIG. 5 as a “construct 4”, FIG. 6 as a “construct 57, FIG. 8 as a “construct 6”,
and FIG. 9 as a “construct 7 of W02019/051122. These constructs rely generally on Fc
domains that form heterodimeric Fc structures, to allow for the proper pre-cleavage

association of inert binding domains.

[0094] In the “construct 17 embodiments, the prodrug construct includes a first Fc
polypeptide comprising a CH2-CH3-hole polypeptide, a first pseudo Fv domain, and an
antigen binding domain (ABD) that can bind a target tumor antigen (TTA); and a second Fc
polypeptide comprising a CH2-CH3-knob polypeptide, a second pseudo Fv domain, and an
antigen binding domain (ABD) that can bind a target tumor antigen (TTA). A pseudo Fv
domains refer to CD3 binding domains (Fvs) that are inactive until exposed to a tumor
environment. In this embodiment, a pseudo Fv domain comprises an active variable heavy
domain (active VH) and an inactive variable light domain (inactive VL). In other
embodiments, a pseudo Fv domain comprises an active variable light domain (active VL) and
an inactive variable heavy domain (inactive VH). Additionally, as will be appreciated by
those in the art, the pseudo Fv domains of “construct 17 can be, from N- to C-terminally, in
either orientation, either VH-linker-VL or VL-linker-VH (for example, in Figure 1,

“construct 17, the pseudo Fv domains are shown as VH-linker-VL, but this can be switched).

[0095] In some embodiments of “construct 17, the first F¢ polypeptide (from N-terminal to
C-terminal) includes: an antigen binding domain for a first TTA linked via a domain linker to
an active VL domain that is attached via a cleavable linker to an inactive VH domain that 1s
linked to a second antigen binding domain that is linked to a CH2-CH3-KIH polypeptide; and
the second Fc polypeptide (from N-terminal to C-terminal) includes: an antigen binding
domain for a second TTA linked via a domain linker to an active VH domain that is attached
via a cleavable linker to an inactive VL domain that is linked to a CH2-CH3- KIH
polypeptide. In some cases the first Fc polypeptide contains the CH3-hole and the second
contains the CH3-knob. Upon cleavage of the cleavable linker of the first Fc polypeptide and
cleavage of the cleavable linker of the second Fc polypeptide at or near a tumor site, the
active VL of the first F¢ polypeptide and active VH of the second Fc¢ polypeptide can
associate and trigger active CD3 binding. In addition to the innate self-assembly of the active
VH and VL domains, each domain is linked to an antigen binding domain to a tumor antigen.

As such, the protease cleaved product can bind to tumor cells and recruit T cells to the tumor
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site. In some embodiments, the first TTA and the second TTA are the same tumor antigen.

In other embodiments, the first TTA and the second TTA are different tumor antigens.

[0096] In some instances, the prodrug construct of “construct 17 has two cleavage sites: one
between the active variable light chain and the inactive variable heavy chain of the first Fc
polypeptide, and a second between the active variable heavy chain and the inactive variable
light chain of the second Fc polypeptide. In some embodiments, the two cleavage sites are
recognized and cleaved by the same protease. As such, the two cleavage sites can have the
same or substantially the same amino acid sequence. In other embodiments, the two cleavage
sites are recognized and cleaved by different protease. Thus, the two cleavage sites can have

different amino acid sequences.

[0097] In some embodiments of “construct 27, the prodrug construct includes a first Fc
polypeptide comprising a CH2-CH3- KIH polypeptide, a first pseudo Fv domain comprising
an active variable light chain (active VL) and an inactive variable heavy chain (inactive VH),
and an antigen binding domain (ABD) that can bind a target tumor antigen (TTA); and a
second Fc polypeptide comprising a CH2-CH3- KIH polypeptide, a second pseudo Fv
domain comprising an active variable heavy chain (active VH) and an inactive variable light
chain (inactive VL), and an antigen binding domain (ABD) that can bind a target tumor
antigen (TTA). In some cases, the first Fc polypeptide contains the CH3-hole and the second
contains the CH3-knob.

[0098] In some embodiments of “construct 27, the first Fc polypeptide (from N-terminal to
C-terminal) includes: an antigen binding domain for a first TTA linked via a domain linker to
an active VL domain that is attached via a cleavable linker to an inactive VH domain that is
linked via a domain linker to a CH2-CH3-KIH polypeptide; and the second Fc polypeptide
(from N-terminal to C-terminal) includes; an antigen binding domain for a second TTA
linked via a domain linker to an active VH domain that is attached via a cleavable linker to an
inactive VL domain that is linked via an domain linker to a CH2-CH3-KIH polypeptide. In
some cases, the first Fc polvpeptide contains the CH3-hole and the second contains the CH3-
knob. Upon cleavage of the cleavable linker of the first Fc polypeptide and cleavage of the
cleavable linker of the second Fc polypeptide at or near a tumor site, the active VL of the first
Fc polypeptide and active VH of the second Fc polypeptide can associate and trigger active
CD3 binding. In addition to the innate self-assembly of the active VH and VL domains, each
domain is linked to an antigen binding domain to a tumor antigen. As such, the protease

cleaved nraduct can bind to tumor cells and recruit T cells to the tumor site. In some
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embodiments, the first TTA and the second TTA are the same tumor antigen. In other

embodiments, the first TTA and the second TTA are different tumor antigens.

[0099] The prodrug of “construct 3™ is similar to “construct 2” but lacks a domain linker
between the inactive VH domain and the CH3-hole polypeptide of the first Fc polypeptide,
and a domain linker between the inactive VL domain and the CH3-knob polypeptide of the
second Fc polypeptide.

[00100] Also provided herein is a prodrug construct (e.g., “construct 4”) that includes a
first Fc polypeptide comprising a CH2-CH3-KIH polypeptide and an antigen binding domain
(ABD) that can bind a target tumor antigen (TTA); and a second Fc polypeptide comprising a
CH2-CH3-KIH polypeptide, a first pseudo Fv domain, a second pseudo Fv domain, and
second antigen binding domain that can bind a target tumor antigen (TTA), and a third
antigen binding domain. that can bind a target tumor antigen (TTA). In some cases the first
Fc polypeptide contains the CH3-hole and the second contains the CH3-knob. In some
embodiments, the first, second, and/or third antigen binding domain can bind the same tumor
antigen. In other embodiments, the first, second, and/or third antigen binding domain are
different tumor antigens. The first and second antigen binding domain can bind the same
tumor antigen. The first and second antigen binding domain can bind different tumor
antigens. The first and third antigen binding domain can bind the same tumor antigen. The
first and third antigen binding domain can bind different tumor antigens. The second and
third antigen binding domain can bind the same tumor antigen. The second and third antigen

binding domain can bind different tumor antigens.

[00101] In the “construct 4” embodiments, the first Fc polypeptide (from N-terminal to
C-terminal) includes: a first antigen binding domain for a TTA linked to a CH2-CH3-KIH
polypeptide; and the second Fc polypeptide (from N-terminal to C-terminal) includes: a
second antigen binding domain for a TTA linked via a domain linker to an active VH domain
that s attached via a cleavable linker to an inactive VL domain that is linked to a CH2-CH3-
KIH polypeptide that is linked via a cleavable linker to a third antigen binding domain for a
TTA that is linked via a domain linker to an active VL domain that is linked via cleavable
linker to an inactive VH domain. In some cases, the first Fc polypeptide contains the CH3-

hole and the second contains the CH3-knob.

[00102] In the “construct 5~ embodiments, the first Fc polypeptide (from N-terminal to
C-terminal) includes: a first antigen binding domain for a TTA linked to a CH2-CH3-KIH
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polypeptide that is linked via a cleavable linker to a second antigen binding domain that is
linked via a domain linker to an active VL domain that is linked via a cleavable linker to an
inactive VH domain; and the second Fc polypeptide (from N-terminal to C-terminal)
includes: a third antigen binding domain for a TTA linked via a domain linker to an active
VH domain that is linked via a cleavable linker to an inactive VL domain that is linked to a
CH2-CH3-KIH polypeptide. In some cases, the first Fc polypeptide contains the CH3-hole
and the second contains the CH3-knob. In some embodiments, the first, second, and/or third
antigen binding domain can bind the same tumor antigen. In other embodiments, the first,
second, and/or third antigen binding domain are different tumor antigens. The first and
second antigen binding domain can bind the same tumor antigen. The first and second
antigen binding domain can bind different tumor antigens. The first and third antigen binding
domain can bind the same tumor antigen. The first and third antigen binding domain can
bind different tumor antigens. The second and third antigen binding domain can bind the
same tumor antigen. The second and third antigen binding domain can bind different tumor

antigens.

[00103] Provided herein is a prodrug construct (e.g., “construct 6) that includes a first
Fc polypeptide comprising a CH2-CH3-KIH polypeptide and first pseudo Fv domain that
comprises a variable heavy domain and a variable light domain with standard framework
regions and “inert” or “dummy” CDRs; and a second Fc polypeptide comprising a CH2-
CH3-KIH polypeptide, an antigen binding domain (ABD) that can bind a target tumor
antigen (TTA), and CD3 binding domain in a constrained format wherein the linker between
the variable heavy and light domains that traditionally form an Fv is too short to allow the
two domains to bind each other. In some embodiments, the constrained active Fv domain is
covalently attached to the CH2-CH3-KIH polypeptide via a cleavable linker, and the first
pseudo Fv domain is covalently attached to the CH2-CH3-KIH polypeptide via a cleavable
linker. In some cases, the first Fc polypeptide contains the CH3-hole and the second contains
the CH3-knob. In some embodiments, the cleavable linkers can be recognized by the same
protease. In other embodiments, the cleavable linkers can be recognized by different

proteases.

[00104] In the “construct 6~ embodiments, the second Fc polypeptide (from N-
terminal to C-terminal) includes: a first antigen binding domain for a TTA linked via a
domain linker to a constrained active Fv domain (e.g., an active variable heavy chain linked

via a constrained, non-cleavable linker to an active variable light chain, or an active variable

29



WO 2020/181145 PCT/US2020/021276

light chain linked via a constrained, non-cleavable linker to an active variable heavy chain)
that 1s linked via a cleavable linker to a CH2-CH3-KIH polypeptide; and the first Fc
polypeptide (from N-terminal to C-terminal) includes: a pseudo Fv domain (e.g., an inactive
variable light domain that 1s linked via a non-cleavable linker to an inactive variable heavy
domain, or an inactive variable heavy domain that is linked via a non-cleavable linker to an
inactive variable light domain,) that is linked via a cleavable linker or a non-cleavable linker
to a CH2-CH3-KIH polypeptide. In some cases, the first Fc polypeptide contains the CH3-
hole and the second contains the CH3-knob.

[00105] Provided herein is another prodrug construct (e.g., “construct 77) that is
similar to “construct 6”. Exemplary embodiments of construct 7 include a second Fc
polypeptide comprising a CH2-CH3-KIH polypeptide, a first antigen binding domain (ABD)
that can bind a target tumor antigen (TTA), a second antigen binding domain (ABD) that can
bind a target tumor antigen (TTA), and CD3 binding domain in a constrained format wherein
the linker between the variable heavy and light domains that traditionally form an Fv is too
short to allow the two domains to bind each other; and a first Fc polypeptide comprising a
CH2-CH3-KIH polypeptide and first pseudo Fv domain. In some cases, the first Fc
polypeptide contains the CH3-hole and the second contains the CH3-knob. In some instances,
the first and second antigen binding domain can bind the same tumor antigen. In other

instances, the first and second antigen binding domain can bind different tumor antigens.

[00106] In the “construct 7” embodiments, the second Fc polypeptide (from N-
terminal to C-terminal) includes: a first antigen binding domain for a TTA linked via a
domain linker to a constrained active Fv domain (e.g., an active variable heavy chain linked
via a constrained, non-cleavable linker to an active variable light chain, or an active variable
light chain linked via a constrained, non-cleavable linker to an active variable heavy chain)
that 1s linked via a domain linker to a second antigen binding domain that is linked via a
cleavable linker to a CH2-CH3-KIH polypeptide; and the first Fc polypeptide (from N-
terminal to C-terminal) includes: a pseudo Fv domain (e.g., an inactive variable light domain
that is linked via a non-cleavable linker to an inactive variable heavy domain, or an inactive
variable heavy domain that is linked via a non-cleavable linker to an inactive variable light
domain,) that is linked via a cleavable or non-cleavable linker to a CH2-CH3-KIH
polypeptide. In some cases, the first Fc polypeptide contains the CH3-hole and the second

contains the CH3-knob. In some embodiments, the cleavable linker adjacent to the CH2-
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CH3-knob polypeptide is the same cleavable linker adjacent to the CH2-CH3-hole

polypeptide. In other embodiments, the cleavable linkers are different.

[00107] Provided herein is a homodimeric Fc prodrug construct (e.g., “construct 87).
Exemplary embodiments of construct 8 include a first Fc polypeptide comprising a first
antigen binding domain (ABD) that can bind a target tumor antigen (TTA), a first CD3
binding domain in a constrained format wherein the linker between the variable heavy and
light domains that traditionally form an Fv is too short to allow the two domains to bind each
other, a second antigen binding domain (ABD) that can bind a target tumor antigen (TTA) a
first pseudo Fv domain, and a CH2-CH3 polypeptide; and a second Fc polypeptide
comprising a third antigen binding domain (ABD) that can bind a target tumor antigen
(TTA), a second CD3 binding domain in a constrained format wherein the linker between the
variable heavy and light domains that traditionally form an Fv is too short to allow the two
domains to bind each other, a fourth antigen binding domain (ABD) that can bind a target
tumor antigen (TTA) a second pseudo Fv domain, and a second CH2-CH3 polypeptide. In
some instances, the first and second antigen binding domain can bind the same tumor antigen.
In other instances, the first and second antigen binding domain can bind different tumor
antigens. In some instances, the third and fourth antigen binding domain can bind the same
tumor antigen. In other instances, the third and fourth antigen binding domain can bind
different tumor antigens. In some instances, the first, second, third and/or fourth antigen

binding domain can bind the same tumor antigen.

[00108] In the “construct 8 embodiments, the first Fc polypeptide (from N-terminal to
C-terminal) includes: a first antigen binding domain for a TTA linked via a domain linker to a
first constrained active CD3 Fv domain (e.g., an active variable heavy chain linked via a
constrained, non-cleavable linker to an active variable light chain, or an active variable light
chain linked via a constrained, non-cleavable linker to an active variable heavy chain) that is
linked a second antigen binding domain that is linked via a cleavable linker to a first pseudo
CD3 Fv domain (e.g., an inactive variable light domain that is linked via a non-cleavable
linker to an inactive variable heavy domain, or an inactive variable heavy domain that is
linked via a non-cleavable linker to an inactive variable light domain) linked to a CH2-CH3
polypeptide; and the second Fc polypeptide (from N-terminal to C-terminal) includes: a third
antigen binding domain for a TTA linked via a domain linker to a second constrained active
CD3 Fv domain (e.g., an active variable heavy chain linked via a constrained, non-cleavable

linker to an active variable light chain, or an active variable light chain linked via a

31



WO 2020/181145 PCT/US2020/021276

constrained, non-cleavable linker to an active variable heavy chain) that is linked a fourth
antigen binding domain that is linked via a cleavable linker to a second pseudo CD3 Fv
domain (e.g., an inactive variable light domain that is linked via a non-cleavable linker to an
inactive variable heavy domain, or an inactive variable heavy domain that is linked via a non-
cleavable linker to an inactive variable light domain) linked to a CH2-CH3 polypeptide. In
some embodments, the first Fc polypeptide and the second Fc polypeptide of the homodimer

are the same.

[00109] Provided herein is another heterodimeric Fc¢ prodrug construct (e.g., “construct
97). Exemplary embodiments of construct 9 include a first Fc polypeptide comprising a
CH2-CH3-KIH polypeptide; and a second Fc polypeptide comprising a first antigen binding
domain (ABD) that can bind a target tumor antigen (TTA), a first CD3 binding domain in a
constrained format wherein the linker between the variable heavy and light domains that
traditionally form an Fv is too short to allow the two domains to bind each other, a second
antigen binding domain (ABD) that can bind a target tumor antigen (TTA) a first pseudo Fv
domain, and a CH2-CH3-KIH polypeptide. In some instances, the first and second antigen
binding domain can bind the same tumor antigen. In other instances, the first and second
antigen binding domain can bind different tumor antigens. In some embodiments, the first Fc
polypeptide comprises an Fc-hole domain and the second Fc polypeptide comprises an Fc-
knob domain. In some embodiments, the first Fc polypeptide comprises an Fc-knob domain

and the second Fc polypeptide comprises an Fc-hole domain.

[00110] In the “construct 9” embodiments, the first Fc polypeptide (from N-terminal
to C-terminal) includes: a domain linker (hinge linker)-CH2-CH3-KIH polypeptide; and the
second Fc polypeptide (from N-terminal to C-terminal) includes: a first antigen binding
domain for a TTA linked via a domain linker to a constrained active CD3 Fv domain (e.g., an
active variable heavy chain linked via a constrained, non-cleavable linker to an active
variable light chain, or an active variable light chain linked via a constrained, non-cleavable
linker to an active variable heavy chain) that is linked a second antigen binding domain that is
linked via a cleavable linker to a pseudo CD3 Fv domain (e.g., an inactive variable light
domain that is linked via a non-cleavable linker to an inactive variable heavy domain, or an
inactive variable heavy domain that is linked via a non-cleavable linker to an inactive

variable light domain) linked to a CH2-CH3-KIH polypeptide.

[00111] Provided herein is a dimeric Fc prodrug construct (e.g., “construct 10” or

homndimeric Fc construct). Exemplary embodiments of construct 10 include a first Fc
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polypeptide comprising a first antigen binding domain (ABD) that can bind a target tumor
antigen (TTA), a first CD3 binding domain in a constrained format wherein the linker
between the variable heavy and light domains that traditionally form an Fv is too short to
allow the two domains to bind each other, a second antigen binding domain (ABD) that can
bind a target tumor antigen (TTA) a first pseudo Fv domain, and a first CH2-CH3
polypeptide; and a second Fc polypeptide comprising a third antigen binding domain (ABD)
that can bind a target tumor antigen (TTA), a second CD3 binding domain in a constrained
format wherein the linker between the variable heavy and light domains that traditionally
form an Fv is too short to allow the two domains to bind each other, a fourth antigen binding
domain (ABD) that can bind a target tumor antigen (TTA) a second pseudo Fy domain, and a
second CH2-CH3 polypeptide. In some instances, the first and second antigen binding
domain can bind the same tumor antigen. In other instances, the first and second antigen
binding domain can bind different tumor antigens. In some instances, the third and fourth
antigen binding domain can bind the same tumor antigen. In other instances, the third and
fourth antigen binding domain can bind different tumor antigens. In some instances, the first,
second, third and/or fourth antigen binding domain can bind the same tumor antigen. In other
instances, the first, second, third and/or fourth antigen binding domain can bind different

tumor antigens.

[00112] In the “construct 10” embodiments, the first Fc polypeptide (from N-terminal
to C-terminal) includes: a first antigen binding domain for a TTA linked via a domain linker
to a first constrained active CD3 Fv domain (e.g., an active variable heavy chain linked viaa
constrained, non-cleavable linker to an active variable light chain, or an active variable light
chain linked via a constrained, non-cleavable linker to an active variable heavy chain) that is
linked a second antigen binding domain that is linked via a cleavable linker to a first pseudo
CD3 Fv domain (e.g., an inactive variable light domain that is linked via a non-cleavable
linker to an inactive variable heavy domain, or an inactive variable heavy domain that is
linked via a non-cleavable linker to an inactive variable light domain) linked to a first CH2-
CH3 polypeptide; and the second Fc polypeptide (from N-terminal to C-terminal) includes: a
third antigen binding domain for a TTA linked via a domain linker to a second constrained
active CD3 Fv domain (e.g., an active variable heavy chain linked via a constrained, non-
cleavable linker to an active variable light chain, or an active variable light chain linked via a
constrained, non-cleavable linker to an active variable heavy chain) that is linked a fourth

antigen binding domain that is linked via a cleavable linker to a second pseudo CD3 Fv
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domain (e.g., an inactive variable light domain that is linked via a non-cleavable linker to an
inactive variable heavy domain, or an inactive variable heavy domain that is linked via a non-
cleavable linker to an inactive variable light domain) linked to a second CH2-CH3
polypeptide. In some embodiments, the cleavable linker adjacent to the first CH2-CH3
polypeptide is the same cleavable linker adjacent to the second CH2-CH3 polypeptide. In
other embodiments, the cleavable linkers are different. In some embodiments, the first Fc
polypeptide comprises an Fc-hole domain and the second Fc polypeptide comprises an Fc-
knob domain. In some embodiments, the first F¢ polypeptide comprises an Fc-knob domain

and the second Fc polypeptide comprises an Fc-hole domain.

II.  DEFINITIONS

[00113] In order that the application may be more completely understood, several
definitions are set forth below. Such definitions are meant to encompass grammatical

equivalents.

[00114] The term "COBRA™" and "COnditional Bispecific Redirected Activation"
refers to a bispecific conditionally effective protein that has a number of functional protein
domains. In some embodiments, one of the functional domain is an antigen binding domain
(ABD) that binds a target tumor antigen (TTA). In certain embodiments, another domain 1s
an ABD that binds to a T cell antigen under certain conditions. The T cell antigen includes
but is not limited to CD3. The term "hemi-COBRA™" refers to a conditionally effective
protein that can bind a T cell antigen when a variable heavy chain of a hemi-COBRA can
associate to a variable light chain of another hemi-COBRA™ (a complementary hemi-
COBRA™) due to innate self-assembly when concentrated on the surface of a target

expressing cell.

[00115] By "amino acid" and "amino acid identity" as used herein is meant one of the
20 naturally occurring amino acids or any non-natural analogues that may be present at a
specific, defined position. In many embodiments, “amino acid” means one of the 20
naturally occurring amino acids. By "protein" herein is meant at least two covalently

attached amino acids, which includes proteins, polypeptides, oligopeptides and peptides.

[00116] By "amino acid modification" herein is meant an amino acid substitution,

insertion, and/or deletion in a polypeptide sequence or an alteration to a moiety chemically
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linked to a protein. For example, a modification may be an altered carbohydrate or PEG
structure attached to a protein. For clarity, unless otherwise noted, the amino acid
modification is always to an amino acid coded for by DNA, e.g., the 20 amino acids that have

codons in DNA and RNA. The preferred amino acid modification herein is a substitution.

[00117] By "amino acid substitution” or "substitution" herein is meant the replacement
of an amino acid at a particular position in a parent polypeptide sequence with a different
amino acid. In particular, in some embodiments, the substitution is to an amino acid that is
not naturally occurring at the particular position, either not naturally occurring within the
organism or in any organism. For clarity, a protein which has been engineered to change the
nucleic acid coding sequence but not change the starting amino acid (for example,
exchanging CGG (encoding arginine) to CGA (still encoding arginine) to increase host
organism expression levels) is not an "amino acid substitution"; that is, despite the creation of
anew gene encoding the same protein, if the protein has the same amino acid at the particular

position that it started with, it is not an amino acid substitution.

[00118] By "amino acid insertion" or "insertion" as used herein is meant the addition

of an amino acid sequence at a particular position in a parent polypeptide sequence.

[00119] By "amino acid deletion" or "deletion" as used herein is meant the removal of

an amino acid sequence at a particular position in a parent polypeptide sequence.

[00120] The polypeptides of the invention specifically bind to CD3 and target tumor
antigens (TTAs) such as target cell receptors, as outlined herein. “Specific binding” or
“specifically binds to” or is “specific for” a particular antigen or an epitope means binding
that 1s measurably different from a non-specific interaction. Specific binding can be
measured, for example, by determining binding of a molecule compared to binding of a
control molecule, which generally is a molecule of similar structure that does not have
binding activity. For example, specific binding can be determined by competition with a

control molecule that is similar to the target.

[00121] Specific binding for a particular antigen or an epitope can be exhibited, for
example, by an antibody having a KD for an antigen or epitope of at least about 10~ M, at
least about 10~ M, at least about 10 M, at least about 10”7 M, at least about 10 M, at least
about 10® M, alternatively at least about 1071 M, at least about 10°!! M, at least about 10!
M, or greater, where KD refers to a dissociation rate of a particular antibody-antigen

interaction. Typically, an antibody that specifically binds an antigen will have a KD that is
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20-, 50-, 100-, 500-, 1000-, 5,000-, 10,000- or more times greater for a control molecule

relative to the antigen or epitope.

[00122] Also, specific binding for a particular antigen or an epitope can be exhibited,
for example, by an antibody having a KA or Ka for an antigen or epitope of at least 20-, 50-,
100-, 500-, 1000-, 5,000-, 10,000- or more times greater for the epitope relative to a control,
where KA or Ka refers to an association rate of a particular antibody-antigen interaction.

Binding affinity is generally measured using a Biacore assay or Octet as 1s known in the art.

[00123] By "parent polypeptide" or "precursor polypeptide" (including Fc parent or
precursors) as used herein is meant a polypeptide that is subsequently modified to generate a
variant. The parent polypeptide may be a naturally occurring polypeptide, or a variant or
engineered version of a naturally occurring polypeptide. Parent polypeptide may refer to the
polypeptide itself, compositions that comprise the parent polypeptide, or the amino acid
sequence that encodes it. Accordingly, by "parent Fc polypeptide" as used herein is meant an
unmodified Fc polypeptide that is modified to generate a variant, generally a human IgG Fc
domain as defined herein and by "parent antibody" as used herein is meant an unmodified

antibody that is modified to generate a variant antibody.

[00124] By "position" as used herein is meant a location in the sequence of a protein.
Positions may be numbered sequentially, or according to an established format, for example

the EU index for antibody numbering.

[00125] By "target antigen" as used herein is meant the molecule that is bound
specifically by the variable region of a given antibody. A target antigen may be a protein,
carbohydrate, lipid, or other chemical compound. A range of suitable exemplary target

antigens are described herein.
[00126] By "target cell" as used herein is meant a cell that expresses a target antigen.

[00127] By "Fv" or "Fv domain" or "Fv region" as used herein is meant a polypeptide
that comprises the VL and VH domains of an antigen binding domain, generally from an
antibody. Fv domains usually form an “antigen binding domain™ or “ABD” as discussed
herein, if they contain active VH and VL domains (although in some cases, an Fv containing
a constrained linker As discussed below, Fv domains can be organized in a number of ways
in the present invention, and can be “active” or “inactive”, such as in a scFv format, a
constrained Fv format, a pseudo Fv format, etc. It should be understood that in the present

invention, in some cases an Fv domain is made up of a VH and VL domain on a single
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polypeptide chain, such as shown Figures 8 and 9, but with a constrained linker such that an
intramolecular ABD cannot be formed. In these embodiments, it is after cleavage that two
active ABDs are formed. In some cases an Fv domain is made up of a VH and a VL domain,

one of which is inert, such that only after cleavage is an intermolecular ABD formed.

[00128] By “variable domain™ herein is meant the region of an immunoglobulin that
comprises one or more Ig domains substantially encoded by any of the Vi, Vi, and/or VH
genes that make up the kappa, lambda, and heavy chain immunoglobulin genetic loci
respectively. Each VH and VL is composed of three hypervariable regions (“complementary
determining regions,” “CDRs”) and four “framework regions”, or “FRs”, arranged from
amino-terminus to carboxy-terminus in the following order: FR1-CDR1-FR2-CDR2-FR3-
CDR3-FR4. Thus, the VH domain has the structure vhFR1-vhCDR1-vhFR2-vhCDR2-
vVhFR3-vhCDR3-vhFR4 and the VL domain has the structure vIFR1-vICDR1-vIFR2-
vICDR2-vIFR3-vICDR3-vIFR4. As is more fully described herein, the vhFR regions and the
vIFR regions self-assemble to form Fv domains. In general, in the prodrug formats of the
invention, there are “constrained Fv domains™ wherein the VH and VL domains cannot self-
associate, and “pseudo Fv domains™ for which the CDRs do not form functional (active)

antigen binding domains when self-associated.

[00129] The hypervariable regions confer antigen binding specificity and generally
encompasses amino acid residues from about amino acid residues 24-34 (LCDRI1; “L”
denotes light chain), 50-56 (LCDR2) and 8§9-97 (LCDR3) in the light chain variable region
and around about 31-35B (HCDRI1; “H” denotes heavy chain), 50-65 (HCDR2), and 95-102
(HCDR3) in the heavy chain variable region; Kabat et al., SEQUENCES OF PROTEINS OF
IMMUNOLOGICAL INTEREST, 5th Ed. Public Health Service, National Institutes of
Health, Bethesda, Md. (1991) and/or those residues forming a hypervariable loop (e.g.
residues 26-32 (LCDR1), 50-52 (LCDR2) and 91-96 (LCDR3) in the light chain variable
region and 26-32 (HCDR1), 53-55 (HCDR2) and 96-101 (HCDR3) in the heavy chain
variable region; Chothia and Lesk (1987) J. Mol. Biol. 196:901-917. Specific CDRs of the

invention are described below.

[00130] As will be appreciated by those in the art, the exact numbering and placement
of the CDRs can be different among different numbering systems. However, it should be
understood that the disclosure of a variable heavy and/or variable light sequence includes the
disclosure of the associated (inherent) CDRs. Accordingly, the disclosure of each variable

heavv reoion is a disclosure of the yhCDRs (e.g. vhCDR1, vhCDR2 and vhCDR3) and the
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disclosure of each variable light region is a disclosure of the vICDRs (e.g. vICDR1, vICDR2
and vICDR3).

[00131] A useful comparison of CDR numbering is as below, see Lafranc et al., Dev.

Comp. Immunol. 27(1):55-77 (2003):

TABLE 1

Kabat+ IMGT Kabat AbM Chothia | Contact

Chothia

vhCDR1 | 26-35 27-38 31-35 26-35 26-32 30-35

vhCDR2 | 50-65 56-65 50-65 50-58 52-56 47-58

vhCDR3 | 95-102 105-117 | 95-102 | 95-102 | 95-102 93-101

vICDRI | 24-34 27-38 24-34 24-34 24-34 30-36

vICDR2 | 50-56 56-65 50-56 50-56 50-56 46-55

vICDR3 | 89-97 105-117 | 89-97 89-97 89-97 89-96

[00132] Throughout the present specification, the Kabat numbering system is generally
used when referring to a residue in the variable domain (approximately, residues 1-107 of the
light chain variable region and residues 1-113 of the heavy chain variable region) and the EU

numbering system for Fc regions (e.g., Kabat et al., supra (1991)).

[00133] The present invention provides a large number of different CDR sets. In this
case, a “full CDR set” comprises the three variable light and three variable heavy CDRs, e.g.
avICDR1, vICDR2, vICDR3, vhCDR1, vhCDR2 and vyhCDR3. As will be appreciated by
those in the art, each set of CDRs, the VH and VL CDRs, can bind to antigens, both
individually and as a set. For example, in constrained Fv domains, the yhCDRs can bind, for
example to CD3 and the vICDRs can bind to CD3, but in the constrained format they cannot
bind to CD3.

[00134] These CDRs can be part of a larger variable light or variable heavy domain,
respectfully. In addition, as more fully outlined herein, the variable heavy and variable light
domains can be on separate polypeptide chains or on a single polypeptide chain in the case of

scFv sequences.
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[00135] The CDRs contribute to the formation of the antigen-binding, or more
specifically, epitope binding sites. “Epitope™ refers to a determinant that interacts with a
specific antigen binding site in the variable regions known as a paratope. Epitopes are
groupings of molecules such as amino acids or sugar side chains and usually have specific
structural characteristics, as well as specific charge characteristics. A single antigen may have

more than one epitope.

[00136] The epitope may comprise amino acid residues directly involved in the
binding (also called immunodominant component of the epitope) and other amino acid
residues, which are not directly involved in the binding, such as amino acid residues which
are effectively blocked by the specifically antigen binding peptide; in other words, the amino
acid residue is within the footprint of the specifically antigen binding peptide.

[00137] Epitopes may be either conformational or linear. A conformational epitope 1s
produced by spatially juxtaposed amino acids from different segments of the linear
polypeptide chain. A linear epitope is one produced by adjacent amino acid residues in a
polypeptide chain. Conformational and nonconformational epitopes may be distinguished in

that the binding to the former but not the latter is lost in the presence of denaturing solvents.

[00138] An epitope typically includes at least 3, and more usually, at least 5 or 8-10
amino acids in a unique spatial conformation. Antibodies that recognize the same epitope can
be verified in a simple immunoassay showing the ability of one antibody to block the binding
of another antibody to a target antigen, for example “binning.” As outlined below, the
invention not only includes the enumerated antigen binding domains and antibodies herein,
but those that compete for binding with the epitopes bound by the enumerated antigen
binding domains.

?

[00139] The variable heavy and variable light domains of the invention can be “active’

or “inactive”.

[00140] As used herein, "inactive VH" (“iVH”) and "inactive VL" (“1VL") refer to
components of a pseudo Fv domain, which, when paired with their cognate VL or VH
partners, respectively, form a resulting VH/VL pair that does not specifically bind to the
antigen to which the "active" VH or "active" VL would bind were it bound to an analogous
VL or VH, which was not "inactive". Exemplary "inactive VH" and "inactive VL" domains
are formed by mutation of a wild type VH or VL sequence. Exemplary mutations are within

CDRI, CDR2 or CDR3 of VH or VL. An exemplary mutation includes placing a domain
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linker within CDR2, thereby forming an "inactive VH" or "inactive VL" domain. In contrast,
an "active VH" (aVH) or "active VL" (aVL) is one that, upon pairing with its "active"
cognate partner, 1.e., VL or VH, respectively, is capable of specifically binding to its target

antigen.

[00141] In contrast, as used herein, the term "active" refers to a CD3 binding domain
that 1s capable of specifically binding to CD3. This term is used in two contexts: (a) when
referring to a single member of an Fv binding pair (i.e., VH or VL), which is of a sequence
capable of pairing with its cognate partner and specifically binding to CD3; and (b) the pair
of cognates (i.e., VH and VL) of a sequence capable of specifically binding to CD3. An
exemplary "active" VH, VL or VH/VL pair is a wild type or parent sequence.

[00142] "CD-x" refers to a cluster of differentiation (CD) protein. In exemplary
embodiments, CD-x 1s selected from those CD proteins having a role in the recruitment or
activation of T-cells in a subject to whom a polypeptide construct of the invention has been

administered. In an exemplary embodiment, CD-x is CD3.

[00143] The term "binding domain" characterizes, in connection with the present
invention, a domain which (specifically) binds to/interacts with/recognizes a given target
epitope or a given target site on the target molecules (antigens), for example: EGFR and
CD3, respectively. The structure and function of the target antigen binding domain
(recognizing EGFR), and preferably also the structure and/or function of the CD3 binding
domain (recognizing CD3), is/are based on the structure and/or function of an antibody, e.g.
of a full-length or whole immunoglobulin molecule, including sdABDs. According to the
invention, the target antigen binding domain is generally characterized by the presence of
three CDRs that bind the target tumor antigen (generally referred to in the art as variable
heavy domains, although no corresponding light chain CDRs are present). Alternatively,
ABDs to TTAs can include three light chain CDRs (i.e., CDR1, CDR2 and CDR3 of the VL
region) and/or three heavy chain CDRs (i.e., CDR1, CDR2 and CDR3 of the VH region). The
CD3 binding domain preferably also comprises at least the minimum structural requirements
of an antibody which allow for the target binding. More preferably, the CD3 binding domain
comprises at least three light chain CDRs (i.e., CDR1, CDR2 and CDR3 of the VL region)
and/or three heavy chain CDRs (i.e., CDR1, CDR2 and CDR3 of the VH region). It is
envisaged that in exemplary embodiments the target antigen and/or CD3 binding domain is

produced by or obtainable by phage-display or library screening methods.
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[00144] By “domain” as used herein is meant a protein sequence with a function, as
outlined herein. Domains of the invention include tumor target antigen binding domains
(TTA domains), variable heavy domains, variable light domains, linker domains, and half life

extension domains.

[00145] By “domain linker” herein is meant an amino acid sequence that joins two
domains as outlined herein. Domain linkers can be cleavable linkers, constrained cleavable

linkers, non-cleavable linkers, constrained non-cleavable linkers, scFv linkers, etc.

[00146] By “hinge linker” herein is meant an amino acid sequence that joins a domain
to a hinge region of a Fc domain as outlined herein. Hinge linkers can be cleavable linkers,
constrained cleavable linkers, non-cleavable linkers, constrained non-cleavable linkers, scFv

linkers, etc.

[00147] By “cleavable linker” (“CL”) herein is meant an amino acid sequence that can
be cleaved by a protease, preferably a human protease in a disease tissue as outlined herein.
Cleavable linkers generally are at least 3 amino acids in length, with from 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15 or more amino acids finding use in the invention, depending on the

required flexibility.

[00148] By “non cleavable linker” (“NCL”) herein is meant an amino acid sequence

that cannot be cleaved by a human protease under normal physiological conditions.

[00149] By “cleavable constrained linker” or “constrained cleavable linker” (“CCL™)
herein is meant a short polypeptide that contains a protease cleavage site (as defined herein)
that joins two domains as outlined herein in such a manner that the two domains cannot
significantly interact with each other until after they reside on different polypeptide chains,
e.g., after cleavage. When the CCL joins a VH and a VL domain as defined herein, the VH
and VL cannot self- assemble to form a functional Fv prior to cleavage due to steric
constraints in an intramolecular way. Upon cleavage by the relevant protease, the VH and VL
can assemble to form an active antigen binding domain in a intermolecular way. In general,
CCLs are less than 10 amino acids in length, with 9, 8, 7, 6, 5 and 4 amino acids finding use
in the invention. In general, protease cleavage sites generally are at least 4+ amino acids in

length to confer sufficient specificity, as shown in FIG. 11A, FIG. 11B, and FIG. 11C.

[00150] By “non-cleavable constrained linker” (“NCCL”) or “constrained non-
cleavable linker” (“CNCL”) herein is meant a short polypeptide that that joins two domains

as outlined herein in such a manner that the two domains cannot significantly interact with

41



WO 2020/181145 PCT/US2020/021276

each other, and that is not significantly cleaved by human proteases under physiological

conditions.

[00151] By “constrained Fv domain™ herein is meant an Fv domain that comprises an
active variable heavy domain and an active variable light domain, linked covalently with a
constrained linker as outlined herein, in such a way that the active heavy and light variable
domains cannot intramolecularly interact to form an active Fv that will bind an antigen such
as CD3. Thus, a constrained Fv domain is one that 1s similar to an scFv but is not able to

bind an antigen due to the presence of a constrained linker.

[00152] By “pseudo Fv domain™ herein is meant a domain that comprises (i) a pseudo
or inactive variable heavy domain and a pseudo or inactive variable light domain, (i1) a
pseudo or inactive variable heavy domain and an active variable light domain, or (iii) an
active variable heavy domain and a pseudo or inactive variable light domain, linked using a
domain linker (which can be cleavable, constrained, non-cleavable, non-constrained, etc.).
The VHi and VLi domains of a pseudo Fv domain do not bind to a human antigen when
either associated with each other (VHi/VL1) or when associated with an active VH or VL;
thus VHi/VLi, VHI/VL and VLi/VH Fv domains do not appreciably bind to a human protein,

such that these domains are inert in the human body.

[00153] By "single chain Fv" or "scFv" herein is meant a variable heavy (VH) domain
covalently attached to a variable light (VL) domain, generally using a scFv linker as
discussed herein, to form a scFv or scFv domain. A scFv domain can be in either orientation

from N- to C-terminus (VH-linker-VL or VL-linker-VH).

[00154] By “single domain Fv”, “sdFv”, “single domain antibody™ or “sdABD’” herein
is meant an antigen binding domain that only has three CDRs, generally based on camelid
antibody technology. See: Protein Engineering 9(7):1129-35 (1994); Rev Mol Biotech
74:277-302 (2001); Ann Rev Biochem 82:775-97 (2013).

[00155] By “protease cleavage site” refers to the amino acid sequence recognized and

cleaved by a protease. Suitable protease cleavage sites are outlined below.

[00156] As used herein, “protease cleavage domain” refers to the peptide sequence
incorporating the “protease cleavage site” and any linkers between individual protease
cleavage sites and between the protease cleavage site(s) and the other functional components
of the constructs of the invention (e.g., VH, VL, VHi, VLi, target antigen binding domain(s),

half-life extension domain, etc.).
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[00157] By “Fc¢” or “Fc region” or “Fc domain™ as used herein is meant the
polypeptide comprising the constant region of an antibody excluding the first constant region
immunoglobulin domain. For IgG, the Fc domain comprises immunoglobulin domains Cy2
and Cy3 (CH2 and CH3), and optionally all or part of the hinge region between Cy1 (CHI)
and Cy2 (CH2). In the EU numbering for human IgG1, the CH2-CH3 domain comprises
amino acids 231 to 447, and the hinge is 216 to 230. Thus, the definition of “Fc domain™
includes both amino acids 231-447 (CH2-CH3) or 216-447 (hinge domain-CH2-CH3).

III.  PROTEINS OF THE INVENTION

[00158] The proteins of the invention have a number of different components,
generally referred to herein as domains, that are linked together in a variety of ways. Some
of the domains are binding domains, that each bind to a target antigen (e.g., a TTA or CD3,
for example). As they bind to more than one antigen, they are referred to herein as
“multispecific”; for example, a prodrug construct of the invention may bind to a TTA and
CD3, and thus are “bispecific,” as shown in FIG. 1. A protein of the present invention can
also have higher specificities; for example, if the first antigen binding domain binds to EGFR,
the second antigen binding domain binds to EpCAM and there is an anti-CD3 binding

domain, this would be a “trispecific” molecule.

[00159] The proteins of the invention can include CD3 antigen binding domains
arranged in a variety of ways as outlined herein, tumor target antigen binding domains, half-

life extension domains, linkers, etc.

[00160] In some embodiments, a first protein comprises a first tumor target antigen
binding domain and a second protein comprises a second tumor target antigen binding
domain such that the first tumor target antigen binding domain and second tumor target
antigen binding domain bind to the same tumor target antigen. In certain instances, the first
tumor target antigen domain and second tumor target antigen domain bind different epitopes,
regions, or portions of the same tumor target antigen. In some instances, the first tumor
target antigen domain and second tumor target antigen domain bind different tumor target

antigens.

[00161] The proteins of the invention can be produced by co-expression in a cell and
co-purification to obtain a complementary pair of proteins that can bind to CD3 and a tumor

target antigen. In some embodiments, each of the complementary pair of proteins are
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purified separately. In some embodiments, each of the complementary pair of proteins are

purified simultaneously or concomitantly.

[00162] In some embodiments, an expression vector comprises a nucleic acid sequence
encoding one protein of the complementary pair of proteins and a nucleic acid sequence
encoding the other protein of the complementary pair of proteins. In some embodiments, a
host cell comprises such an expression vector. In some instances, such a host cell can be
cultured under suitable conditions in a culture media to produce the proteins. In some
embodiments, the host cell is cultured under suitable conditions to secrete the proteins
described herein into the culture media. In certain embodiments, the culture media
comprising the secreted proteins of the invention is purified to obtain proteins of the
complementary pair of proteins. Useful methods of purification include, but are not limited
to, protein A chromatography, protein G chromatography, heparin binding, reverse phase
chromatography, HIC chromatography, CHT chromatography affinity chromatography, anion
exchange chromatography, cation exchange chromatography, size exclusion chromatography,
and the like.

A. CD3 Antigen Bindine Domains

[00163] The specificity of the response of T cells is mediated by the recognition of
antigen (displayed in context of a major histocompatibility complex, MHC) by the T cell
receptor complex. As part of the T cell receptor complex, CD3 is a protein complex that
includes a CD3y (gamma) chain, a CD36 (delta) chain, and two CD3¢ (epsilon) chains which
are present on the cell surface. CD3 associates with the o (alpha) and 3 (beta) chains of the T
cell receptor (TCR) as well as and CD-( (zeta) altogether to comprise the T cell receptor
complex. Clustering of CD3 on T cells, such as by Fv domains that bind to CD3 leads to T
cell activation similar to the engagement of the T cell receptor but independent of its clone-

typical specificity.

[00164] However, as is known in the art, CD3 activation can cause a number of toxic
side effects, and accordingly the present invention is directed to providing active CD3
binding of the polypeptides of the invention only in the presence of tumor cells, where
specific proteases are found, that then cleave the prodrug polypeptides of the invention to
provide an active CD3 binding domain. Thus, in the present invention, binding of an anti-

CD3 Fv domain to CD3 is regulated by a protease cleavage domain which restricts binding of
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the CD3 Fv domain to CD3 only in the microenvironment of a diseased cell or tissue with

elevated levels of proteases, for example in a tumor microenvironment as is described herein.

[00165] Accordingly, the present invention provides two sets of VH and VL domains,
an active set (VH and VL) and an inactive set (VHi and VLi) with all four being present in
the prodrug construct(s). The construct is formatted such that the VH and VL set cannot self-
associate, but rather associates with an inactive partner, e.g. VHi and VL and VLi and VH as

1s shown herein.

[00166] There are a number of suitable active CDR sets, and/or VH and VL domains,
that are known in the art that find use in the present invention. For example, the CDRs and/or
VH and VL domains are derived from known anti-CD3 antibodies, such as, for example,
muromonab-CD3 (OKT3), otelixizumab (TRX4), teplizumab (MGAO031), visilizumab
(Nuvion), SP34 or I2C, TR-66 or X35-3, VIT3, BMA030 (BW264/56), CLB-T3/3, CRIS7,
YTH12.5, F111-409, CLB-T3.4.2, TR-66, WT32, SPv-T3b, 11D8, XIII-141, XIII-46, XIII-
87, 12F6, T3/RW2-8C8, T3/RW2-4B6, OKT3D, M-T301, SMC2, F101.01, UCHT-1 and
WT-31.

[00167] In some embodiments, the VH and VL sequences that form an active Fv
domain that binds to human CD3 are shown in FIG. 2A-2B as CD3 VH (SEQ ID NO:186)
and CD3 VL (SEQ ID NO:170).

[00168] The inactive VHi and VLi domains contain “regular” framework regions
(FRs) that allow association, such that an inactive variable domain will associate with an
active variable domain, rendering the pair inactive, e.g., unable to bind CD3. In one
embodiment, the VHi and VLi that form inactive Fv domains when one or both of the
inactive domains are present in a complementary construct pair. In one embodiment, the VHi
and VLi that form inactive Fv domains when one or both of the inactive domains are present
are shown in FIG. 2A-2B as VHi (SEQ ID NO:190) and VLi (SEQ ID NO:174). In one
embodiment, the VHi2 and VLi2 that form inactive Fv domains when one or both of the
inactive domains are present are shown in FIG. 2A-2B as VHi2 (SEQ ID NO:194) and VLi2
(SEQ ID NO:178). In one embodiment, the VHGL4 and VLiGL that form inactive Fy
domains when one or both of the inactive domains are present are shown in FIG. 2A-2B as

VHiGL4 (SEQ ID NO:198) and VLiGL (SEQ ID NO:182).

[00169] In some embodiments, the inactive VHi domain comprises one or more, e.g.,

1,2,3,4,5,6,7, 8,9, or more, amino acid modifications (e.g., amino acid insertions,
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deletions, or substitutions) that when paired with an active VL domain renders the paired
VHi-VL domain unable to bind the target antigen. In other embodiments, the inactive VLi

domain comprises one or more, e.g., 1,2, 3, 4,5, 6,7, 8,9, or more, amino acid

? ? ? ? ?

modifications (e.g., amino acid insertions, deletions, or substitutions) that when paired with

an active VH domain renders the paired VH-VLi unable to bind the target antigen.

[00170] As will be appreciated by those in the art, there are a number of “inactive”
variable domains that find use in the invention. Basically, any variable domain with human
framework regions that allows self-assembly with another variable domain, no matter what
amino acids are in the CDR location in the variable region can be used. For clarity, the
nactive domains are said to include CDRs, although technically the inactive variable

domains do not confer binding capabilities.

[00171] In some cases, the inactive domains can be engineered to promote selective
binding in the prodrug format, to encourage formation of intramolecular VHi-VL and VH-
VLi domains prior to cleavage (over, for example, intermolecular pair formation). See, for
example, [gawa et al., Protein Eng. Des. Selection 23(8):667-677 (2010), hereby expressly
incorporated by reference in its entirety and specifically for the interface residue amino acid

substitutions.

[00172] In one aspect, the polypeptide constructs described herein comprise a domain
which specifically binds to CD3 when activated by a protease. In one aspect, the polypeptide
constructs described herein comprise two or more domains which when activated by a
protease specifically bind to human CD3. In some embodiments, the polypeptide constructs
described herein comprise two or more domains which when activated by a protease which
specifically binds to CD3e. In some embodiments, the polypeptide constructs described
herein comprise two or more domains which when activated by a protease specifically bind to

CD3e.

[00173] In some embodiments, the protease cleavage site is between the anti-CD3
active VH and inactive VL domains on a first monomer and keeps them from folding and
binding to CD3 on a T cell. In some embodiments, the protease cleavage site is between the
anti-CD3 inactive VH and active VL domains on a second monomer and keeps them from
folding and binding to CD3 on a T cell. Once protease cleavage sites are cleaved bv a
protease present at the target cell, the anti-CD3 active VH domain of the first monomer and

the anti-CD3 active VL domain of the second monomer are able to bind to CD3 on a T cell.
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[00174] In certain embodiments, the CD3 binding domain of the polypeptide
constructs described herein exhibit not only potent CD3 binding affinities with human CD3,
but show also excellent cross reactivity with the respective cynomolgus monkey CD3
proteins. In some instances, the CD3 binding domain of the polypeptide constructs is cross-
reactive with CD3 from cynomolgus monkey. In certain instances, human:cynomolgous KD

ratios for CD3 are between 5 and 0.2.

[00175] In some embodiments, the CD3 binding domain of the antigen binding protein
can be any domain that binds to CD3 including but not limited to domains from a monoclonal
antibody, a polyclonal antibody, a recombinant antibody, a human antibody, a humanized
antibody. In some instances, it is beneficial for the CD3 binding domain to be derived from
the same species in which the antigen binding protein will ultimately be used in. For
example, for use in humans, it may be beneficial for the CD3 binding domain of the antigen
binding protein to comprise human or humanized residues from the antigen binding domain

of an antibody or antibody fragment.

[00176] Thus, in one aspect, the antigen-binding domain comprises a humanized or
human binding domain. In one embodiment, the humanized or human anti-CD3 binding
domain comprises one or more (e.g., all three) light chain complementary determining region
1 (LC CDR1), light chain complementary determining region 2 (LC CDR2), and light chain
complementary determining region 3 (LC CDR3) of a humanized or human anti-CD3 binding
domain described herein, and/or one or more (e.g., all three) heavy chain complementary
determining region 1 (HC CDRI1), heavy chain complementary determining region 2 (HC
CDR2), and heavy chain complementary determining region 3 (HC CDR3) of a humanized or
human anti-CD3 binding domain described herein, e.g., a humanized or human anti-CD3
binding domain comprising one or more, e.g., all three, LC CDRs and one or more, e.g., all

three, HC CDRs.

[00177] In some embodiments, the humanized or human anti-CD3 binding domain
comprises a humanized or human light chain variable region specific to CD3 where the light
chain variable region specific to CD3 comprises human or non-human light chain CDRs in a
human light chain framework region. In certain instances, the light chain framework region
is a A (lambda) light chain framework. In other instances, the light chain framework region is

a x (kappa) light chain framework.
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[00178] In some embodiments, one or more CD3 binding domains are humanized or
fully human. In some embodiments, one or more activated CD3 binding domains have a KD
binding of 1000 nM or less to CD3 on CD3 expressing cells. In some embodiments, one or
more activated CD3 binding domains have a KD binding of 100 nM or less to CD3 on CD3
expressing cells. In some embodiments, one or more activated CD3 binding domains have a
KD binding of 10 nM or less to CD3 on CD3 expressing cells. In some embodiments, one or
more CD3 binding domains have cross-reactivity with cynomolgus CD3. In some
embodiments, one or more CD3 binding domains comprise an amino acid sequence provided

herein.

[00179] In some embodiments, the humanized or human anti-CD3 binding domain
comprises a humanized or human heavy chain variable region specific to CD3 where the
heavy chain variable region specific to CD3 comprises human or non-human heavy chain

CDRs in a human heavy chain framework region.

[00180] In one embodiment, the anti-CD3 binding domain is an Fv comprising a light
chain and a heavy chain of an amino acid sequence provided herein. In an embodiment, the
anti-CD3 binding domain comprises: a light chain variable region comprising an amino acid
sequence having at least one, two or three modifications (e.g., substitutions, insertions, and
deletions) but not more than 30, 20 or 10 modifications (e.g., substitutions, insertions, and
deletions) of an amino acid sequence of a light chain variable region provided herein, or a
sequence with 95-99% identity with an amino acid sequence provided herein; and/or a heavy
chain variable region comprising an amino acid sequence having at least one, two or three
modifications (e.g., substitutions, insertions, and deletions) but not more than 30, 20 or 10
modifications (e.g., substitution, insertions, and deletions s) of an amino acid sequence of a
heavy chain variable region provided herein, or a sequence with 95-99% identity to an amino
acid sequence provided herein. In one embodiment, the humanized or human anti-CD3
binding domain is a scFv, and a light chain variable region comprising an amino acid
sequence described herein, 1s attached to a heavy chain variable region comprising an amino
acid sequence described herein, via a scFv linker. The light chain variable region and heavy
chain variable region of a scFv can be, e.g., in any of the following orientations: light chain
variable region- scFv linker-heavy chain variable region or heavy chain variable region- scFv

linker-light chain variable region.

[00181] In some embodiments, CD3 binding domain of an antigen binding protein has

an affinitv to CD3 on CD3-expressing cells with a KD of 1000 nM or less, 100 nM or less, 50
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nM or less, 20 nM or less, 10 nM or less, 5 nM or less, 1 nM or less, or 0.5 nM or less. In
some embodiments, the CD3 binding domain of an antigen binding protein has an affinity to
CD3e with a KD of 1000 nM or less, 100 nM or less, 50 nM or less, 20 nM or less, 10 nM or
less, 5 nM or less, 1 nM or less, or 0.5 nM or less. In further embodiments, CD3 binding

domain of an antigen binding protein has low affinity to CD3, i.e., about 100 nM or greater.

[00182] The affinity to bind to CD3 can be determined, for example, by the ability of
the antigen binding protein itself or its CD3 binding domain to bind to CD3 coated on an
assay plate; displayed on a microbial cell surface; in solution; etc., as is known in the art,
generally using Biacore or Octet assays. The binding activity of the antigen binding protein
itself or its CD3 binding domain of the present disclosure to CD3 can be assayed by
immobilizing the ligand (e.g., human CD3) or the antigen binding protein itself or its CD3
binding domain, to a bead, substrate, cell, etc. Agents can be added in an appropriate buffer
and the binding partners incubated for a period of time at a given temperature. After washes
to remove unbound material, the bound protein can be released with, for example, SDS,
buffers with a high pH, and the like and analyzed, for example, by Surface Plasmon
Resonance (SPR).

B. Antigen Binding Domains to Tumor Target Antigens

[00183] In addition to the described CD3 and half-life extension domains, the
polypeptide constructs described herein also comprise at least one or at least two, or more
domains that bind to one or more target antigens or one or more regions on a single target
antigen. It is contemplated herein that a polypeptide construct of the invention is cleaved, for
example, in a disease-specific microenvironment or in the blood of a subject at the protease
cleavage domain and that each target antigen binding domain will bind to a target antigen on
a target cell, thereby activating the CD3 binding domain to bind a T cell. In general, the TTA
binding domains can bind to their targets before protease cleavage, so they can “wait” on the
target cell to be activated as T-cell engagers. At least one target antigen is involved in and/or
associated with a disease, disorder or condition. Exemplary target antigens include those
associated with a proliferative disease, a tumorous disease, an inflammatory disease, an
immunological disorder, an autoimmune disease, an infectious disease, a viral disease, an
allergic reaction, a parasitic reaction, a graft-versus-host disease or a host-versus-graft

disease. In some embodiments, a target antigen is a tumor antigen expressed on a tumor cell.
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Alternatively in some embodiments, a target antigen is associated with a pathogen such as a

virus or bacterium. At least one target antigen may also be directed against healthy tissue.

[00184] In some embodiments, a target antigen 1s a cell surface molecule such as a
protein, lipid or polysaccharide. In some embodiments, a target antigen is a on a tumor cell,
virally infected cell, bacterially infected cell, damaged red blood cell, arterial plaque cell, or
fibrotic tissue cell. It is contemplated herein that upon binding more than one target antigen,
two inactive CD3 binding domains are co-localized and form an active CD3 binding domain
on the surface of the target cell. In some embodiments, the antigen binding protein comprises
more than one target antigen binding domain to activate an inactive CD3 binding domain in
the antigen binding protein. In some embodiments the antigen binding protein comprises
more than one target antigen binding domain to enhance the strength of binding to the target
cell. In some embodiments the antigen binding protein comprises more than one target
antigen binding domain to enhance the strength of binding to the target cell. In some
embodiments, more than one antigen binding domain comprise the same antigen binding
domain. In some embodiments, more than one antigen binding domain comprise different
antigen binding domains. For example, two different antigen binding domains known to be
dually expressed in a diseased cell or tissue, for example a tumor or cancer cell, can enhance

binding or selectivity of an antigen binding protein for a target.

[00185] Polypeptide constructs contemplated herein include at least one antigen
binding domain, wherein the antigen binding domain binds to at least one target antigen.
Target antigens, in some cases, are expressed on the surface of a diseased cell or tissue, for
example a tumor or a cancer cell. Target antigens include but are not limited to epithelial cell
adhesion molecule (EpCAM), epidermal growth factor receptor (EGFR), human epidermal
growth factor receptor 2 (HER-2), human epidermal growth factor receptor 3 (HER-3), c-
Met, folate receptor 1 (FOLR1), B7H3 (CD276), LY6/PLAUR domain containing 3
(LYPD3), carcinoembryonic antigen (CEA), carbonic anhydrase 9 (CA9 or CAIX), and
tumor-associated calcium signal transducer 2 (Trop2). In some embodiments, one, two or
more antigen binding domains of the constructs provided herein bind to EGFR, EpCAM,
B7H3, FOLRI, Trop2, and CA9.

[00186] Polypeptide constructs disclosed herein, also include proteins comprising two
antigen binding domains that bind to two different target antigens known to be expressed on a
diseased cell or tissue. Exemplary pairs of antigen binding domains include, but are not

limited to EGFR/EpCAM, EGFR/FOLR1, EGFR/B7H3, EpCAM/FOLR1, EpCAM/B7H3,
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EpCAM/BCMA, FOLR1/B7H3, BTH3/EpCAM, Trop2/EGFR, Trop2/EPCAM,
Trop2/B7H3, Trop2/FOLR1, Trop2/CA9, CA9/EGFR, CA9/EPCAM, CA9/B7H3,
CA9/FOLRI, and the like.

[00187] The design of the polypeptide constructs described herein allows the binding
domain to one or more target antigens to be flexible in that the binding domain to a target
antigen can be any type of binding domain, including but not limited to, domains from a
monoclonal antibody, a polyclonal antibody, a recombinant antibody, a human antibody, a
humanized antibody. In some embodiments, the binding domain to a target antigen is a
single chain variable fragment (scFv), single-domain antibody such as a heavy chain variable
domain (VH), a light chain variable domain (VL) and a variable domain (VHH) of camelid
derived nanobody. In other embodiments, the binding domain to a target antigen is a non-Ig
binding domain, i.e., antibody mimetic, such as anticalins, affilins, affibody molecules,
affimers, affitins, alphabodies, avimers, DARPins, fynomers, kunitz domain peptides, and
monobodies. In further embodiments, the binding domain to one or more target antigens is a
ligand, a receptor domain, a lectin, or peptide that binds to or associates with one or more

target antigens.

[00188] In some embodiments, the target cell antigen binding domains independently
comprise a scFv, a VH domain, a VL domain, a non-Ig domain, or a ligand that specifically
binds to the target antigen. In some embodiments, the target antigen binding domains
specifically bind to a cell surface molecule. In some embodiments, the target antigen binding
domains specifically bind to a tumor antigen. In some embodiments, the target antigen
binding domains specifically and independently bind to an antigen selected from at least one
of EGFR, HER-2, HER-3, cMet, LyPD3, CA9, CEA FOLRI, B7H3, EpCAM, and Trop2. In
some embodiments, the target antigen binding domains specifically and independently bind
to two different antigens, wherein at least one of the antigens is selected from one of EGFR,
HER-2, HER-3, cMet, LyPD3, CEA FOLR1, B7H3, EpCAM, Trop2, and CA9. In some
embodiments, the target antigen binding domains specifically and independently bind to an
antigen selected from at least one of EGFR, FOLR1, B7H3, EpCAM, Trop2, and CA9. In
some embodiments, the target antigen binding domains specifically and independently bind
to two different antigens, wherein at least one of the antigens is selected from one of EGFR,
FOLRI1, B7H3, EpCAM, Trop2, and CA9.

[00189] In many embodiments, the antigen binding domain (ABD) to the target tumor

antioen (TTA) 15 a single domain antigen binding domain (sdABD-TTA), based on cameliad
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single domain antibodies (sdABDs). sdABD-TTAs have framework regions just as
traditional antibodies, as well as three CDRs, but do not have any heavy chain constant
domains. These slABD-TTAs are generally preferable over scFvs that bind TTAs, since the
intramolecular folding that results in the formation of inactive Fvs that do not bind to CD3 is
less complicated with fewer VH and VL domains. These sdABD-TTAs can be labeled by the
target to which they bind, e.g., sitABD-EGFR is an sdABD that binds to human EGFR, etc.

[00190] In some embodiments, the antigen binding domain binds EGFR and has the
amino acid sequence set forth in SEQ ID NO:50 or shown as anti-EGFR1 in FIG. 1A. In
some embodiments, the antigen binding domain binds EGFR and has a humanized version of
the amino acid sequence set forth in SEQ ID NO:50 or shown as anti-EGFR1 in FIG. 1A. In
other embodiments, the antigen binding domain binds EGFR and has the CDRs and/or
variable domains of the sequence set forth in SEQ ID NO:50 or shown as anti-EGFR1 in
FIG. 1A.

[00191] In other embodiments, the antigen binding domain binds EGFR and has the
amino acid sequence set forth in SEQ ID NO:54 or shown as anti-EGFR2 in FIG. 1A. In
other embodiments, the antigen binding domain binds EGFR and has a humanized version of
the amino acid sequence set forth in SEQ ID NO:54 or shown as anti-EGFR2 in FIG. 1A. In
some embodiments, the antigen binding domain binds EGFR and has the CDRs and/or
variable domains of the sequence set forth in SEQ ID NO:54 or shown as anti-EGFR2 in
FIG. 1A

[00192] In some embodiments, the antigen binding domain binds EGFR and has the
amino acid sequence set forth in SEQ ID NO:58 or shown as anti-EGFR1 in FIG. 1A. In
other embodiments, the antigen binding domain binds EGFR and has a humanized version of
the amino acid sequence set forth in SEQ ID NO:58 or shown as humanized anti-EGFR1 in
FIG. 1A. In other embodiments, the antigen binding domain binds EGFR and has the CDRs
and/or variable domains of the sequence set forth in SEQ ID NO:58 or shown as anti-EGFR1
in FIG. 1A.

[00193] In certain embodiments, the antigen binding domain binds EGFR and has the

amino acid sequence set forth in SEQ ID NO:62 or shown as anti-EGFR2a sdAb in FIG. 1A.
In other embodiments, the antigen binding domain binds EGFR and has a humanized version
of the amino acid sequence set forth in SEQ ID NO:62 or shown as humanized anti-EGFR2a
in FIG. 1A. In various embodiments, the antigen binding domain binds EGFR and has the
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CDRs and/or variable domains of the sequence set forth in SEQ ID NO:62 or shown as anti-
EGFR2a in FIG. 1A.

[00194] In certain embodiments, the antigen binding domain binds EGFR and has the
amino acid sequence set forth in SEQ ID NO:66 or shown as anti-EGFR2d in FIG. 1A. In
other embodiments, the antigen binding domain binds EGFR and has a humanized version of
the amino acid sequence set forth in SEQ ID NO:66 or shown as humanized anti-EGFR2d in
FIG. 1A. In various embodiments, the antigen binding domain binds EGFR and has the
CDRs and/or variable domains of the sequence set forth in SEQ ID NO:66 or shown as anti-
EGFR2d in FIG. 1A.

[00195] In some embodiments, the antigen binding domain binds FOLR1 and has the
amino acid sequence set forth in SEQ ID NO:70 or shown as anti-FOLR1 h77-2 in FIG. 1B.
In other embodiments, the antigen binding domain binds FOLR1 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:70 or shown as anti-FOLR1 h77-
21in FIG. 1B. In some embodiments, the antigen binding domain binds FOLR1 and has the
CDRs and/or variable domains of the sequence set forth in SEQ ID NO:70 or shown as anti-
FOLR1 h77-2 in FIG. 1B.

[00196] In some embodiments, the antigen binding domain binds FOLR1 and has the
amino acid sequence set forth in SEQ ID NO:74 or shown as anti-FOLR1 h59.3 in FIG. 1B.
In other embodiments, the antigen binding domain binds FOLR1 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:74 or shown as anti-FOLRI
h59.3 in FIG. 1B. In some embodiments, the antigen binding domain binds FOLR1 and has
the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:74 or shown as
anti-FOLR1 h59.3 in FIG. 1B.

[00197] In some embodiments, the antigen binding domain binds FOLR1 and has the
amino acid sequence set forth in SEQ ID NO:78 or shown as anti-FOLR1 h22-4 in FIG. 1B.
In other embodiments, the antigen binding domain binds FOLR1 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:78 or shown as anti-FOLR1 h22-
4 m FIG. 1B. In some embodiments, the antigen binding domain binds FOLR1 and has the
CDRs and/or variable domains of the sequence set forth in SEQ ID NO:78 or shown as anti-
FOLR1 h22-4in FIG. 1B.

[00198] In some embodiments, the antigen binding domain binds B7H3 and has the
amino acid sequence set forth in SEQ ID NO:82 or shown as anti-B7H3 hF7 in FIG. 1B. In
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other embodiments, the antigen binding domain binds B7H3 and has a humanized version of
the amino acid sequence set forth in SEQ ID NO:82 or shown as anti-B7H3 hF7 in FIG. 1B.
In some embodiments, the antigen binding domain binds B7H3 and has the CDRs and/or
variable domains of the sequence set forth in SEQ ID NO:82 or shown as anti-B7H3 hF7 in
FIG. 1B.

[00199] In some embodiments, the antigen binding domain binds B7H3 and has the
amino acid sequence set forth in SEQ ID NO:86 or shown as anti-B7H3 hF12 in FIG. 1C. In
other embodiments, the antigen binding domain binds B7H3 and has a humanized version of
the amino acid sequence set forth in SEQ ID NO:86 or shown as anti-B7H3 hF12 in FIG. 1C.
In some embodiments, the antigen binding domain binds B7H3 and has the CDRs and/or
variable domains of the sequence set forth in SEQ ID NO:86 or shown as anti-B7H3 hF12 in
FIG. 1C. In some embodiments, the ABD that binds B7H3 is modified to remove an N-
linked glycosylation site. In some embodiments, the Fc fusion protein of the present
invention comprises an anti-B7H3 sdAb variant of the parental anti-B7H3 hF12 sdAB (SEQ
ID NO:86) comprising one or more amino acid modifications selected from the group N57Q,

N57E, N57D, S59A, and S59Y.

[00200] In some embodiments, the antigen binding domain binds B7H3 and has the
amino acid sequence set forth in SEQ ID NO:90 or shown as anti-B7H3 hF12 (N57Q) in
FIG. 1C. In other embodiments, the antigen binding domain binds B7H3 and has a
humanized version of the amino acid sequence set forth in SEQ ID NO:90 or shown as anti-
B7H3 hF12 (N57Q) in FIG. 1C. In some embodiments, the antigen binding domain binds
B7H3 and has the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:90
or shown as anti-B7H3 hF12 (N57Q) in FIG. 1C

[00201] In some embodiments, the antigen binding domain binds B7H3 and has the
amino acid sequence set forth in SEQ ID NO:94 or shown as anti-B7H3 hF12 (N57E) in FIG.
1C. In other embodiments, the antigen binding domain binds B7H3 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:94 or shown as anti-B7H3 hF12
(N5S7E) in FIG. 1C. In some embodiments, the antigen binding domain binds B7H3 and has
the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:94 or shown as
anti-B7H3 hF12 (N57E) in FIG. 1C.

[00202] In some embodiments, the antigen binding domain binds B7H3 and has the
amino acid sequence set forth in SEQ ID NO:98 or shown as anti-B7H3 hF12 (N57D) in
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FIG. I1C. In other embodiments, the antigen binding domain binds B7H3 and has a
humanized version of the amino acid sequence set forth in SEQ ID NO:98 or shown as anti-
B7H3 hF12 (N57D) in FIG. 1C. In some embodiments, the antigen binding domain binds
B7H3 and has the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:98
or shown as anti-B7H3 hF12 (N57D) in FIG. 1C.

[00203] In some embodiments, the antigen binding domain binds B7H3 and has the
amino acid sequence set forth in SEQ ID NO:102 or shown as anti-B7H3 hF12 (S59A) in
FIG. ID. In other embodiments, the antigen binding domain binds B7H3 and has a
humanized version of the amino acid sequence set forth in SEQ ID NO:102 or shown as anti-
B7H3 hF12 (§59A) in FIG. 1D. In some embodiments, the antigen binding domain binds
B7H3 and has the CDRs and/or variable domains of the sequence set forth in SEQ ID
NO:102 or shown as anti-B7H3 hF12 (S§59A) in FIG. 1D.

[00204] In some embodiments, the antigen binding domain binds B7H3 and has the
amino acid sequence set forth in SEQ ID NO:106 or shown as anti-B7H3 hF12 (S59Y) in
FIG. 1D. In other embodiments, the antigen binding domain binds B7H3 and has a
humanized version of the amino acid sequence set forth in SEQ ID NO:106 or shown as anti-
B7H3 hF12 (S59Y) in FIG. 1D. In some embodiments, the antigen binding domain binds
B7H3 and has the CDRs and/or variable domains of the sequence set forth in SEQ ID
NO:106 or shown as anti-B7H3 hF12 (S59Y) in FIG. 1D.

[00205] In some embodiments, the antigen binding domain binds EpCAM and has the
amino acid sequence set forth in SEQ ID NO:110 or shown as anti-EpCAM h13 in FIG. 1D.
In other embodiments, the antigen binding domain binds EpCAM and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:110 or shown as anti-EpCAM
h13 in FIG. 1D. In some embodiments, the antigen binding domain binds EpCAM and has
the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:110 or shown as
anti-EpCAM h13 in FIG. 1D. In some embodiments, the Fc fusion protein of the present
invention comprises an anti-EpCAM sdAb that binds uncleaved EpCAM. In some
embodiments, the Fc fusion protein of the present invention comprises an anti-EpCAM sdAb
that binds cleaved EpCAM. In some embodiments, the anti-EpCAM sdAb binds uncleaved
and cleaved EpCAM.

[00206] In some embodiments, the antigen binding domain binds EpCAM and has the
amino acid sequence set forth in SEQ ID NO:114 or shown as anti-EpCAM h23 in FIG. 1D.
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In other embodiments, the antigen binding domain binds EpCAM and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:114 or shown as anti-EpCAM
h23 in FIG. 1D. In some embodiments, the antigen binding domain binds EpCAM and has
the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:114 or shown as
anti-EpCAM h23 in FIG. 1D. In some embodiments, the Fc fusion protein of the present
invention comprises an anti-EpCAM sdAb that binds uncleaved EpCAM. In some
embodiments, the Fc fusion protein of the present invention comprises an anti-EpCAM sdAb
that binds cleaved EpCAM. In some embodiments, the anti-EpCAM sdAb binds uncleaved
and cleaved EpCAM.

[00207] In some embodiments, the antigen binding domain binds EpCAM and has the
amino acid sequence set forth in SEQ ID NO:118 or shown as anti-EpCAM hVIB665 in FIG.
1E. In other embodiments, the antigen binding domain binds EpCAM and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:118 or shown as anti-EpCAM
hVIB665 in FIG. 1E. In some embodiments, the antigen binding domain binds EpCAM and
has the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:118 or shown
as anti-EpCAM hVIB665 in FIG. 1E. In some embodiments, the Fc fusion protein of the
present invention comprises an anti-EpCAM sdAb that binds uncleaved EpCAM. In some
embodiments, the Fc fusion protein of the present invention comprises an anti-EpCAM sdAb
that binds cleaved EpCAM. In some embodiments, the anti-EpCAM sdAb binds uncleaved
and cleaved EpCAM.

[00208] In some embodiments, the antigen binding domain binds EpCAM and has the
amino acid sequence set forth in SEQ ID NO:122 or shown as anti-EpCAM hVIB666 in FIG.
LE. In other embodiments, the antigen binding domain binds EpCAM and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:122 or shown as anti-EpCAM
hVIB666 in FIG. 1E. In some embodiments, the antigen binding domain binds EpCAM and
has the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:122 or shown
as anti-EpCAM hVIB666 in FIG. 1E. In some embodiments, the Fc fusion protein of the
present invention comprises an anti-EpCAM sdAb that binds uncleaved EpCAM. In some
embodiments, the F¢ fusion protein of the present invention comprises an anti-EpCAM sdAb
that binds cleaved EpCAM. In some embodiments, the anti-EpCAM sdAb binds uncleaved
and cleaved EpCAM.

[00209] In some embodiments, the antigen binding domain binds Trop2 and has the
amino acid cequence set forth in SEQ ID NO:126 or shown as anti-Trop2 hVIB557 in FIG.
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1E. In other embodiments, the antigen binding domain binds Trop2 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:126 or shown as anti-Trop2
hVIB557 in FIG. 1E. In some embodiments, the antigen binding domain binds Trop2 and
has the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:126 or shown
as anti-Trop2 hVIB557 in FIG. 1E.

[00210] In some embodiments, the antigen binding domain binds Trop2 and has the
amino acid sequence set forth in SEQ ID NO:130 or shown as anti-Trop2 hVIB565 in FIG.
1E. In other embodiments, the antigen binding domain binds Trop2 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:130 or shown as anti-Trop2
hVIB565 in FIG. 1E. In some embodiments, the antigen binding domain binds Trop2 and
has the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:130 or shown
as anti-Trop2 hVIB565 in FIG. 1E.

[00211] In some embodiments, the antigen binding domain binds Trop2 and has the
amino acid sequence set forth in SEQ ID NO:134 or shown as anti-Trop2 hVIB575 in FIG.
IF. In other embodiments, the antigen binding domain binds Trop2 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:134 or shown as anti-Trop2
hVIB575 in FIG. 1F. In some embodiments, the antigen binding domain binds Trop2 and has
the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:134 or shown as
anti-Trop2 hVIB575 in FIG. 1F.

[00212] In some embodiments, the antigen binding domain binds Trop2 and has the
amino acid sequence set forth in SEQ ID NO:138 or shown as anti-Trop2 hVIB578 in FIG.
IF. In other embodiments, the antigen binding domain binds Trop2 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:138 or shown as anti-Trop2
hVIB578 in FIG. 1F. In some embodiments, the antigen binding domain binds Trop2 and has
the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:138 or shown as
anti-Trop2 hVIB578 in FIG. 1F.

[00213] In some embodiments, the antigen binding domain binds Trop2 and has the
amino acid sequence set forth in SEQ ID NO:142 or shown as anti-Trop2 hVIB609 in FIG.
IF. In other embodiments, the antigen binding domain binds Trop2 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO: 142 or shown as anti-Trop2

hVIB609 in FIG. 1F. In some embodiments, the antigen binding domain binds Trop2 and has

57



WO 2020/181145 PCT/US2020/021276

the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:142 or shown as
anti-Trop2 hVIB609 in FIG. 1F.

[00214] In some embodiments, the antigen binding domain binds Trop2 and has the
amino acid sequence set forth in SEQ ID NO:146 or shown as anti-Trop2 hVIB619 in FIG.
IF. In other embodiments, the antigen binding domain binds Trop2 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:146 or shown as anti-Trop2
hVIB619 in FIG. 1F. In some embodiments, the antigen binding domain binds Trop2 and has
the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:146 or shown as
anti-Trop2 hVIB619 in FIG. 1F.

[00215] In some embodiments, the antigen binding domain binds CA9 and has the
amino acid sequence set forth in SEQ ID NO:150 or shown as anti-CA9 hVIB456 in FIG. 1F.
In other embodiments, the antigen binding domain binds CA9 and has a humanized version
of the amino acid sequence set forth in SEQ ID NO:150 or shown as anti-CA9 hVIB456 in
FIG. 1F. In some embodiments, the antigen binding domain binds CA9 and has the CDRs
and/or variable domains of the sequence set forth in SEQ ID NO:150 or shown as anti-CA9
hVIB456 in FIG. 1F.

[00216] In some embodiments, the antigen binding domain binds CA9 and has the
amino acid sequence set forth in SEQ ID NO:154 or shown as anti-CA9 hVIB476 in FIG.
1G. In other embodiments, the antigen binding domain binds CA9 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:154 or shown as anti-CA9
hVIB476 in FIG. 1G. In some embodiments, the antigen binding domain binds CA9 and has
the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:154 or shown as
anti-CA9 hVIB476 in FIG. 1G.

[00217] In some embodiments, the antigen binding domain binds CA9 and has the
amino acid sequence set forth in SEQ ID NO:158 or shown as anti-CA9 hVIB407 in FIG.
1G. In other embodiments, the antigen binding domain binds CA9 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:158 or shown as anti-CA9
hVIB407 in FIG. 1G. In some embodiments, the antigen binding domain binds CA9 and has
the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:158 or shown as
anti-CA9 hVIB407 in FIG. 1G.

[00218] In some embodiments, the antigen binding domain binds CA9 and has the
amino acid sequence set forth in SEQ ID NO:162 or shown as anti-CA9 hVIB445 in FIG.
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1G. In other embodiments, the antigen binding domain binds CA9 and has a humanized
version of the amino acid sequence set forth in SEQ ID NO:162 or shown as anti-CA9
hVIB445 in FIG. 1G. In some embodiments, the antigen binding domain binds CA9 and has
the CDRs and/or variable domains of the sequence set forth in SEQ ID NO:162 or shown as
anti-CA9 hVIB445 in FIG. 1G.

[00219]

[00220] In some embodiments, the protein prior to cleavage of the protease cleavage
domain is less than about 100 kDa. In some embodiments, the protein after cleavage of the
protease cleavage domain is about 25 to about 75 kDa. In some embodiments, the protein
prior to protease cleavage has a size that is above the renal threshold for first-pass clearance.
In some embodiments, the protein prior to protease cleavage has an elimination half-time of
at least about 50 hours. In some embodiments, the protein prior to protease cleavage has an
elimination half-time of at least about 100 hours. In some embodiments, the protein has
increased tissue penetration as compared to an IgG to the same target antigen. In some
embodiments, the protein has increased tissue distribution as compared to an IgG to the same

target antigen.

C. Half-Life Extension

[00221] The proteins of the invention optionally include half-life extension domains.
Such domains are contemplated to include but are not limited to HSA binding domains, Fc

regions, small molecules, and other half-life extension domains known in the art.

1. Fc Regions

[00222] The proteins of the present invention include Fc domain-fusion proteins that
combine the Fc region of an antibody with additional components as outlined herein,

including ABDs to TTAs and Fv domains, generally pseudo domains as outlined herein.

[00223] The knob-in-hole format of the heterodimeric Fc proteins describe herein refer
to amino acid substitution(s) that create “steric influences” to favor heterodimeric formation
over homodimeric formations. In some cases, the knob-in-hole format can be combined with
disulfide bonds or pairs of charged amino acid substitutions to further favor heterodimeric

formation.
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[00224] In some embodiments, the heterodimeric Fc proteins comprise an Fc arm
comprising either a knob or a hole in the Fc region. In other words, the first monomeric Fc
arm comprises a knob and the second monomeric Fc arm comprises a hole. In embodiments
of “construct 6” or “construct 7", the monomeric Fc arm containing an active Fv domain
(e.g., anti-CD3 variable heavy chain and variable light chain) includes a CH3-knob, and the
monomeric Fc¢ arm containing a pseudo Fv domain (e.g., inactive variable heavy chain and
inactive variable light chain) comprises a CH3-hole, although this can be reversed, as well.
In other embodiments, the monomeric Fc arm containing an active Fv domain includes a
CH3-hole, and the monomeric Fc arm containing a pseudo Fv domain comprises a CH3-
knob.

[00225] Amino acid residues for the formation of a knob are generally naturally
occurring amino acid residues and are selected from arginine (R), phenylalanine (F), tyrosine
(Y) and tryptophan (W). In some preferred embodiments, the amino acid residues are
tryptophan and tyrosine. In one embodiment, the original residue for the formation of the
knob has a small side chain volume, such as alanine, asparagine, aspartic acid, glycine,
serine, threonine or valine. Exemplary amino acid substitutions in the CH3 domain for

forming the knob include without limitation the T366W, T366Y or F405W substitution.

[00226] Amino acid residues for the formation of a hole are usually naturally occurring
amino acid residues and are selected from alanine (A), serine (S), threonine (T) and valine
(V). In some preferred embodiments, the original residue for the formation of the hole has a
large side chain volume, such as tyrosine, arginine, phenylalanine or tryptophan. Exemplary
amino acid substitutions in the CH3 domain for generating the hole include without limitation
the T366S, L368A, F405A, Y407A, Y407T and Y407V substitutions. In certain
embodiments, the knob comprises T366W substitution, and the hole comprises the

T366S/L368A/Y407V substitutions.

[00227] In general, preferred Fc domains for use herein are human IgG domains, and
generally either [gG1 or IgG4. In some instances, for example when effector function is
undesirable, IgG4 1s used, and in some cases contains a S228P variant in the hinge domain, as

this prevents arm exchange.

[00228] It is understood that other modifications to the Fc region known in the art that
facilitate heterodimerization are also contemplated and encompassed by the instant

application.
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[00229] In some embodiments, the Fc region of the formats described herein include a
tag such as, but not limited to, a histidine tag (e.g., (His)6)), a streptavidin tag (e.g., strep-tag
or Strep-tag II), or a maltose-binding protein (MBP) tag at the C-terminus of the Fc.

[00230] Additionally, the Fc domains may contain additional amino acid modifications

to alter effector function or half life, as is known in the art.

[00231] In some embodiments, the Fc region of the formats described herein is
depicted in FIGS. 17A-18C and FIGS. 20A-20B. In some embodiments, the amino acid
sequence of the Fc region is provided in SEQ ID NO:36 (Pro556), SEQ ID NO:37 (Pro357),
SEQ ID NO:38 (Pro387), SEQ ID NO:39 (Pro588), SEQ ID NO:40 (Pro589), SEQ ID NO:41
(Pro574), SEQ 1D NO:42 (Pro575), SEQ ID NO:43 (Pro376), SEQ ID NO:44 (Pro384), SEQ
1D NO:45 (Pro585), SEQ ID NO:46 (Pro586), SEQ ID NO:47 (Pro688), SEQ ID NO:48
(Pro689), and SEQ ID NO:49 (Pro690).

2. Human Serum Albumin Binding Domain

[00232] Human serum albumin (HSA) (molecular mass ~67 kDa) is the most abundant
protein in plasma, present at about 50 mg/ml (600 uM), and has a half-life of around 20 days
in humans. HSA serves to maintain plasma pH, contributes to colloidal blood pressure,
functions as carrier of many metabolites and fatty acids, and serves as a major drug transport

protein in plasma.

[00233] Noncovalent association with albumin extends the elimination half-time of
short lived proteins. For example, a recombinant fusion of an albumin binding domain to a
Fab fragment resulted in a reduced in vivo clearance of 25- and 58-fold and a half-life
extension of 26- and 37-fold when administered intravenously to mice and rabbits
respectively as compared to the administration of the Fab fragment alone. In another
example, when insulin is acylated with fatty acids to promote association with albumin, a
protracted effect was observed when injected subcutaneously in rabbits or pigs. Together,

these studies demonstrate a linkage between albumin binding and prolonged action.

[00234] In one aspect, the antigen-binding proteins described herein comprise a half-
life extension domain, for example a domain which specifically binds to HSA. In some
embodiments, the HSA binding domain of an antigen binding protein can be any domain that
binds to HSA including but not limited to domains from a monoclonal antibody, a polyclonal

antibody, a recombinant antibody, a human antibody, a humanized antibody. In some
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embodiments, the HSA binding domain is a single chain variable fragments (scFv), single-
domain antigen binding domain (sdABD) such as a heavy chain variable domain (VH), a
light chain variable domain (VL) and a variable domain (VHH) of camelid derived nanobody,
peptide, ligand or small molecule specific for HSA. In certain embodiments, the HSA
binding domain is from a single-domain antibody (sdABD) and comprises a single domain
antigen binding domain (sdABD); that is, a sSdABD is a single variable domain (VHH) that
contains three CDRs, rather than the standard six CDRs in an Fv of traditional antibodies. In
other embodiments, the HSA binding domain is a peptide. In further embodiments, the HSA
binding domain is a small molecule. Itis contemplated that the HSA binding domain of an
antigen binding protein is fairly small and no more than 25 kD, no more than 20 kD, no more
than 15 kD, or no more than 10 kD in some embodiments. In certain instances, the HSA

binding domain is 5 kD or less if it is a peptide or small molecule.

[00235] The half-life extension domain of an antigen binding protein provides for
altered pharmacodynamics and pharmacokinetics of the antigen binding protein itself. As
above, the half-life extension domain extends the elimination half-time. The half-life
extension domain also alters pharmacodynamic properties including alteration of tissue
distribution, penetration, and diffusion of the antigen-binding protein. In some embodiments,
the half-life extension domain provides for improved tissue (including tumor) targeting,
tissue penetration, tissue distribution, diffusion within the tissue, and enhanced efficacy as
compared with a protein without a half-life extension binding domain. In one embodiment,
therapeutic methods effectively and efficiently utilize a reduced amount of the antigen-
binding protein, resulting in reduced side effects, such as reduced non-tumor cell

cytotoxicity.

[00236] Further, characteristics of the half-life extension domain, for example a HSA
binding domain, include the binding affinity of the HSA binding domain for HSA. Affinity
of the HSA binding domain can be selected so as to target a specific elimination half-time in
a particular polypeptide construct. Thus, in some embodiments, the HSA binding domain has
a high binding affinity. In other embodiments, the HSA binding domain has a medium
binding affinity. In yet other embodiments, the HSA binding domain has a low or marginal
binding affinity. Exemplary binding affinities include KD concentrations at 10 nM or less
(high), between 10 nM and 100 nM (medium), and greater than 100 nM (low). As above,
binding affinities to HSA are determined by known methods such as Surface Plasmon

Resonance (SPR).
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D. Protease Cleavage Sites

[00237] The polypeptide (e.g., protein) compositions of the invention, and particularly
the prodrug constructs, include one or more protease cleavage sites, generally resident in

cleavable linkers, as outlined herein.

[00238] As described herein, the prodrug constructs of the invention include at least
one protease cleavage site comprising an amino acid sequence that is cleaved by at least one
protease. In some cases, the proteins described herein comprise 1, 2, 3,4, 5, 6,7, 8,9, 10, 11,
12, 13,14, 15, 16, 17, 18, 19, 20, or more protease cleavage sites that are cleaved by at least
one protease. As is more fully discussed herein, when more than one protease cleavage site is
used in a prodrug construction, they can be the same (e.g., multiple sites that are cleaved by a
single protease) or different (two or more cleavage sites are cleaved by at least two different
proteases). As will be appreciated by those in the art, constructs containing three or more
protease cleavage sites can utilize one, two, three, etc.; e.g. some constructs can utilize three

sites for two different proteases, etc.

[00239] The amino acid sequence of the protease cleavage site will depend on the
protease that s targeted. As is known in the art, there are a number of human proteases that

are found in the body and can be associated with disease states.

[00240] Proteases are known to be secreted by some diseased cells and tissues, for
example tumor or cancer cells, creating a microenvironment that is rich in proteases or a
protease-rich microenvironment. In some cases, the blood of a subject is rich in proteases. In
some cases, cells surrounding the tumor secrete proteases into the tumor microenvironment.
Cells surrounding the tumor secreting proteases include but are not limited to the tumor
stromal cells, myofibroblasts, blood cells, mast cells, B cells, NK cells, regulatory T cells,
macrophages, cytotoxic T lymphocytes, dendritic cells, mesenchymal stem cells,
polymorphonuclear cells, and other cells. In some cases, proteases are present in the blood of
a subject, for example proteases that target amino acid sequences found in microbial peptides.
This feature allows for targeted therapeutics such as antigen-binding proteins to have
additional specificity because T cells will not be bound by the antigen binding protein except

in the protease rich microenvironment of the targeted cells or tissue.

[00241] Proteases are proteins that cleave proteins, in some cases, in a sequence-
specific manner. Proteases include but are not limited to serine proteases, cysteine proteases,

aspartate proteases, threonine proteases, glutamic acid proteases, metalloproteases,
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asparagine peptide lyases, serum proteases, Cathepsins (e.g., Cathepsin B, Cathepsin C,
Cathepsin D, Cathepsin E, Cathepsin K, Cathepsin L, CathepsinS), kallikreins, hK1, hK10,
hK15, KLK7, GranzymeB, plasmin, collagenase, Type IV collagenase, stromelysin, factor
XA, chymotrypsin-like protease, trypsin-like protease, elastase-like protease, subtilisin-like
protease, actinidain, bromelain, calpain, Caspases (e.g., Caspase-3), Mirl-CP, papain, HIV-1
protease, HSV protease, CMV protease, chymosin, renin, pepsin, matriptase, legumain,
plasmepsin, nepenthesin, metalloexopeptidases, metalloendopeptidases, matrix
metalloproteases (MMP), MMP1, MMP2, MMP3, MMPS, MMP9, MMP13, MMP1 1,
MMP14, meprin, urokinase plasminogen activator (uPA), enterokinase, prostate-specific
antigen (PSA, hK3), interleukin-1p converting enzyme, thrombin, FAP (FAP-a), dipeptidyl
peptidase, and dipeptidyl peptidase IV (DPPIV/CD26).

[00242] Some suitable proteases and protease cleavage sequences are set forth as SEQ

ID NOS: 210-281, and are shown in FIGS. 3A-3D.

E. Linkers

[00243] As 1s discussed herein, the different domains of the invention are generally
linked together using amino acid linkers, which can confer functionality as well, including
flexibility or inflexibility (e.g. steric constraint) as well as the ability to be cleaved using an in

situ protease. These linkers can be classified in a number of ways.

[00244] The invention provides “domain linkers”, which are used to join two or more
domains (e.g. a VH and a VL, a target tumor antigen binding domain (TTABD, sometimes
also referred to herein as “oTTA" (for “anti-TTA™) to a VH or VL, a half-life extension
domain to another component, etc. Domain linkers can be a non-cleavable linker (NCL),
cleavable linker (“CL”), cleavable and constrained linker (CCL) and non-cleavable and
constrained linker (NCCL), for example. In some embodiments, a constrained linker is a
short polypeptide of less than 10 amino acids (e.g., 9, 8, 7, 6, 5, or 4 amino acids) that joins
two domains as outlined herein in such a manner that the two domains cannot significantly
interact with each other, and that is not significantly cleaved by human proteases under
physiological conditions. In general, protease cleavage sites generally are at least 4+ amino
acids in length to confer sufficient specificity, as is shown in FIGS. 3A-3D, 14A-14G, 16A-
G, 17A-17C, 18A-18C, and 20A-20B.
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1. Non-Cleavable Linkers

[00245] In one embodiment, the domain linker is a non-cleavable linker (NCL). In this
embodiment, the linker is used to join domains to preserve the functionality of the domains,
generally through longer, flexible domains that are not cleaved by in situ proteases in a
patient. Examples of internal, non-cleavable linkers suitable for linking the domains in the
polypeptides of the invention include but are not limited to (GS)n, (GGS)n, (GGGS)n (SEQ
ID NO:167), (GGSG)n (SEQ ID NO:168), (GGSGG)n (SEQ ID NO:169), or (GGGGS)n
(SEQ ID NO:284), whereinnis 1,2, 3,4, 5,6,7, 8,9, or 10. Any non-cleavable domain
linker recognized by one skilled in the art can be used in the homodimeric and heterodimeric

Fc proteins described herein.

[00246] In some embodiments, the linkers do not contain a cleavage site and are also
too short to allow the protein domains separated by the linker to intramolecularly self-
assemble, and are “constrained non-cleavable linkers™ or “CNCLs”. For example, in Pro219
and Pro217, an active VH and an active VL are separated by 8 amino acids (an “8mer”) that
does not allow the VH and VL to intramolecularly self-assemble into an active antigen
binding domain; instead, an intermolecular assembly with Pro218 happens instead, until
cleavage by the tumor protease. In some embodiments, the linker is still flexible; for
example, (GGGS)n where n =2. In other embodiments, although generally less preferred,

more rigid linkers can be used, such as those that include proline or bulky amino acids.

[00247] In some embodiments, a linker include an scFV linker comprises any one of
the sequences selected from the group consisting of SEQ ID NOS:167, 168, 169, 282, 283,
and 284

2. Cleavable Linkers

[00248] All of the prodrug constructs herein include at least one cleavable linker.
Thus, in one embodiment, the domain linker is cleavable (CL), sometimes referred to herein
as a “protease cleavage domain” (“PCD”). In this embodiment, the CL contains a protease
cleavage site, as outlined herein and as depicted in FIGS. 3A, 3B, and 3C and the
corresponding sequence listing. In some cases, the CL contains just the protease cleavage
site. Optionally, depending on the length of the cleavage recognition site, there can be an

extra few linking amino acids at either or both of the N- or C-terminal end of the CL; for
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example, there may be from 1, 2, 3, 4 or 5-8 amino acids on either or both of the N- and C-

termini of the cleavage site.

IV.  EXPRESSION METHODS

[00249] The invention provides nucleic acids encoding the two monomers of the
heterodimeric proteins of the invention, and expression vectors and host cells. As will be
appreciated by those in the art, either one or two expression vectors can be made. That 1s, a
first nucleic acid encoding a first monomer and a second nucleic acid encoding a second
monomer can be put into a single expression vector, or two expression vectors. The
expression vector(s) are then put into host cells, which are grown such that the two monomers
are expressed. In some cases, although this is generally not preferred, each monomer can be
produced in a separate host cell and then the expression products combined to form the

heterodimeric pro-drug proteins of the invention.

[00250] However, most embodiments rely on the use of co-expression of the two
monomers. That is, provided herein are methods for producing proteins of the invention by
co-expression in a cell (e.g., a host cell) and co-purification to obtain a first monomeric Fc
polypeptide and a second monomeric Fc polypeptide. In some embodiments, the
complementary pair of proteins (e.g., a first monomeric Fc polypeptide and a second
monomeric Fc polypeptide) are produced at an about equimolar ratio (e.g., an about 1:1
ratio). In other embodiments, the complementary pair of proteins (e.g., a first monomeric Fc
polypeptide and a second monomeric Fc polypeptide) are produced at a ratio that is not
equimolar (e.g., not an about 1:1 ratio). In other words, the method described herein can be
used to obtain a ratio of the first polypeptide to the second polypeptide such as, but not
limited to, 100:1, 95:1, 90:1, 85:1, 80:1, 75:1, 70:1, 65:1, 60:1, 55:1, 50:1, 45:1, 40:1, 35:1,
30:1, 25:1, 20:1, 15:1 10:1, 9:1, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1,2:1, 1:2, 1:3, 1:4, 1:5, 1:6, 1:7, 1:8,
1:9, 1:10, 1:15, 1:20, 1:25, 1:30, 1:35, 1:40, 1:45, 1:50, 1:55, 1:60, 1:65, 1:70, 1:75, 1:80,
1:85, 1:90, 1:95, 1:100, and the like.

[00251] A specific amount of the polynucleotide (or expression vector) encoding the
polypeptide can be expressed in a cell to produce a desired amount of the polypeptide. In
some embodiments, the amount of the first polynucleotide (or first expression vector)
encoding the first monomeric Fc polypeptide and the amount of the polynucleotide (or
expression vector) encoding the second monomeric Fc polypeptide that are introduced (e.g.,

transfected, electroporated, transduced, and the like) into the cell are the same. For instance,
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the first polynucleotide and the second polynucleotide can be introduced into a cell at a ratio
of about 1:1. In other embodiments, the amount of the first polynucleotide (or first
expression vector) encoding the first monomeric Fc polypeptide and the amount of the
second polynucleotide (or expression vector) encoding the second monomeric Fc polypeptide
that is introduced into the cell are different. For example, the first polynucleotide and the
second polynucleotide can be introduced into a cell at a ratio such as, but not limited to, 50:1,
45:1,40:1, 35:1, 30:1, 25:1, 20:1, 15:1 10:1, 9:1, 8:1, 7.1, 6:1, 5:1, 4:1, 3:1, 2:1, 1.2, 1.3, 1.4,
1:5,1:6,1:7, 1:8, 1:9, 1:10, 1:15, 1:20, 1:25, 1:30, 1:35, 1:40, 1:45, 1:50, and the like.

[00252] The expression vectors for the polypeptides can include one or more
components (e.g., promoters, regulatory elements, enhancers, and the like) that enable
production of the polypeptides at a desired ratio by the cell. In some cases, the first
expression vector of the first monomeric Fc polypeptide comprises components that increase
the expression level of the vector compared to the expression level of the second expression
vector of the second polypeptide. In other cases, the second expression vector of the second
monomeric Fc polypeptide comprises components that increase the expression level of the
vector compared to the expression level of the first expression vector of the first monomeric
Fc polypeptide. In certain cases, the first expression vector of the first monomeric Fc
polypeptide comprises components such that the expression level of the vector is the same as
the expression level of the second expression vector of the second monomeric Fc

polypeptide.

[00253] In some cases, anucleic acid described herein provides for production of
bispecific conditionally effective proteins of the present disclosure, e.g., in a mammalian cell.
A nucleotide sequence encoding the first and/or the second polypeptide of the present
disclosure can be operably linked to a transcriptional control element, e.g., a promoter, and

enhancer, etc.

[00254] Suitable promoter and enhancer elements are known in the art. For expression
in a bacterial cell, suitable promoters include, but are not limited to, lacl, lacZ, T3, T7, gpt,
lambda P and trc. For expression in a eukaryotic cell, suitable promoters include, but are not
limited to, light and/or heavy chain immunoglobulin gene promoter and enhancer elements;
cytomegalovirus immediate early promoter; herpes simplex virus thymidine kinase promoter;
early and late SV40 promoters; promoter present in long terminal repeats from a retrovirus;

EF-1a, mouse metallothionein-I promoter; and various art-known tissue specific promoters.
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[00255] A nucleic acid or nucleotide sequence encoding a protein, e.g., a prodrug
construct described herein can be present in an expression vector and/or a cloning vector.
Where a protein, e.g., a prodrug construct comprises two separate polypeptides, nucleotide
sequences encoding the two polypeptides can be cloned in the same or separate vectors. An
expression vector can include a selectable marker, an origin of replication, and other features
that provide for replication and/or maintenance of the vector. Suitable expression vectors

include, e.g., plasmids, viral vectors, and the like.

[00256] Expression vectors generally have convenient restriction sites located near the
promoter sequence to provide for the insertion of nucleic acid sequences encoding
heterologous proteins. A selectable marker operative in the expression host may be present.
Suitable expression vectors include, but are not limited to, viral vectors (e.g. viral vectors
based on vaccinia virus; poliovirus; adenovirus (see, e.g., Li et al., Invest Opthalmol Vis Sci
35:2543 2549, 1994; Borras et al., Gene Ther 6:515 524, 1999; Li and Davidson, PNAS
92:7700 7704, 1995; Sakamoto et al., H Gene Ther 5:1088 1097, 1999; WO 94/12649, WO
93/03769; WO 93/19191; WO 94/28938; WO 95/11984 and WO 95/00655); adeno-
associated virus (see, e.g., Ali et al., Hum Gene Ther 9:81 86, 1998, Flannery et al., PNAS
94:6916 6921, 1997; Bennett et al., Invest Opthalmol Vis Sci 38:2857 2863, 1997; Jomary et
al., Gene Ther 4:683 690, 1997, Rolling et al., Hum Gene Ther 10:641 648, 1999; Ali et al.,
Hum Mol Genet 5:591 594, 1996; Srivastava in WO 93/09239, Samulski et al., J. Vir. (1989)
63:3822-3828; Mendelson et al., Virol. (1988) 166:154-165; and Flotte et al., PNAS (1993)
90:10613-10617); SV40; herpes simplex virus; human immunodeficiency virus (see, e.g.,
Miyoshi et al., PNAS 94:10319 23, 1997; Takahashi et al., J Virol 73:7812 7816, 1999); a
retroviral vector (e.g., Murine Leukemia Virus, spleen necrosis virus, and vectors derived
from retroviruses such as Rous Sarcoma Virus, Harvey Sarcoma Virus, avian leukosis virus,
human immunodeficiency virus, myeloproliferative sarcoma virus, and mammary tumor

virus); and the like.

[00257] The present disclosure provides a mammalian cell that is modified to produce
a protein, e.g., a prodrug construct of the present disclosure. A polynucleotide described
herein can be introduced into a mammalian cell using any method known to one skilled in the

art such as, but not limited to, transfection, electroporation, viral infection, and the like.

[00258] Suitable mammalian cells include primary cells and immortalized cell lines.
Suitable mammalian cell lines include human cell lines, non-human primate cell lines, rodent

(¢ o monce rat) cell lines, and the like. Suitable mammalian cell lines include, but are not

68



WO 2020/181145 PCT/US2020/021276

limited to, HeLa cells (e.g., American Type Culture Collection (ATCC) No. CCL-2), CHO
cells (e.g., ATCC Nos. CRL9618, CCL61, CRL9096), 293 cells (e.g., ATCC No. CRL-
1573), Vero cells, NIH 3T3 cells (e.g., ATCC No. CRL-1658), Huh-7 cells, BHK cells (e.g.,
ATCC No. CCL10), PC12 cells (ATCC No. CRL1721), COS cells, COS-7 cells (ATCC No.
CRL1651), RAT1 cells, mouse L cells (ATCC No. CCLI.3), human embryonic kidney
(HEK) cells (ATCC No. CRL1573), HEK293 cells, expi293 cells, HLHepG2 cells, Hut-78,
Jurkat, HL-60, NK cell lines (e.g., NKL, NK92, and YTS), and the like. Suitable host cells
for cloning or expression of target protein-encoding vectors include prokaryotic or eukaryotic

cells described herein.

[00259] For expression of polvpeptides in bactenz, see. e.g, US. Pat Mos. 5,648 237,
3,789 199 and 5 840,523 (See also Charlion. Merhods in Molecular Bivlogy, Vol 248 (B K.
' Lo, ed.. Humana Press, Totowa, NI, 2003}, pp. 2453-254, describing expression of

antibody fragments in £ cofi), After expression, the Fo fuston protein may besolated from

the bacienial cell paste in a soluble fraciion and can be further punfied

[00260] In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or
veast are suitable cloning or expression hosts, including fungi and yeast strains whose
glvcosylation pathways have been “humanized,” resulting in the production of an antibody
with a partially or fully human glycosylation pattern. See, e.g., Gerngross, Nat Biotech, 2004,
22:1409-1414, and Li et al., Nat Biotech, 2006, 24:210-215.

[00261] Plant cell cultures can also be uhilized as hosts. See e g, US. Pat Nos.

5,950177 6,040,458, 6,420,548, 7 125,978, and 6,417 429,

[00262] Suitable host cells for the expression of glycosylated proteins are also derived
from multicellular organisms (invertebrates and vertebrates). Examples of invertebrate cells
include plant and insect cells. Numerous baculoviral strains have been identified which may
be used in conjunction with insect cells, particularly for transfection of Spodoptera frugiperda

cells.

[00263] In some embodiments, the host cell or stable host cell line is selected
according to the amount of polypeptide produced and secreted by the cell. The host cell or
stable host cell line can produce and secrete the prodrug composition described herein. In
some instances, a suitable cell may produce an equimolar ratio (e.g., an about 1:1 ratio) of
any one of the first polypeptides and any one of the second polypeptides described herein. In

other embodiments, a suitable cell produces a non-equimolar ratio (e.g., a ratio that differs
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from 1:1) of any one of the first monomeric Fc polypeptides and any one of the second

monomeric Fc polypeptides.

V. EXEMPLARY FORMATS OF THE INVENTION

[00264] As will be appreciated by those in the art, the heterodimeric protein
compositions comprising two monomers that form a pro-drug composition can take on a wide
variety of formats. What is important is that the active variable heavy domain and the active
variable light domains each end up, post-cleavage, associated with an stABD-TTA. That is,
generally one sIABD-TTA is linked via a non-cleavable domain linker to the active variable
heavy domain, and one sdABD-TTA is linked via a non-cleavable domain linker to the active
variable light domain. This ensures that the active CD3 ABD can form on the tumor cell
surface. Once cleavage occurs and the inactive VH and VL disassociate, the aVH and aVL

intermolecularly associate to form one or more active CD3 ABD:s.

[00265] For all of the constructs and formats provided herein, a number of different
components, e.g. SAABD-TTAs, cleavage sites, aVH and aVL domains, iVH and iVL
domains, and Fc¢ domains, such as all depicted in FIG. 13, can be “mixed and matched™ in

each format.

[00266] Provided herein are heterodimeric Fc fusion prodrug proteins (see, FIG. 4)
comprising, a first monomeric Fc polypeptide comprising (from N- to C-terminal) an ABD
against a TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an active VL domain-
cleavable linker-inactive VH domain)-antigen binding domain against GFP-domain linker
(hinge linker)-Fc hole; and a second monomeric Fc polypeptide comprising (from N- to C-
terminal) an ABD against TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an active
VH domain-cleavable linker-inactive VL domain)-domain linker (hinge linker)-Fc¢ knob. In
some embodiments, the first monomeric Fc polypeptide comprising (from N- to C-terminal)
an ABD against a TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an active VH
domain-cleavable linker-inactive VL domain)-antigen binding domain against GFP-domain
linker (hinge linker)-Fc hole; and a second monomeric Fc polypeptide comprising (from N-
to C-terminal) an ABD against TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an
active VL domain-cleavable linker-inactive VH domain)-domain linker (hinge linker)-Fc
knob. In some embodiments, the C-terminal end of the first monomeric Fc polypeptide

includes a tag such as, but not limited to a (His)10 tag or a Strep-II tag, although this is
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generally not used for actual prodrug molecules to be administered to patients. In some
embodiments, the C-terminal end of the second monomeric Fc polypeptide includes a tag
such as, but not limited to a (His)10 tag or a Strep-II tag. In some embodiments, the prodrug
construct includes a first monomeric Fc¢ comprising sdABD(TTA)-NCL-active VL-CL-VHi-
sdABD-NCL-Fc region comprising CH2-CH3 with a hole format, and a second monomeric
Fc comprising stABD(TTA)-NCL-active VH-CL-VLi-NCL-Fc region comprising CH2-CH3
with a knob format. In some embodiments, such heterodimeric Fc fusion prodrug proteins
comprise Pro37 (SEQ ID NO:2)and Pro36 (SEQ ID NO:1), as depicted in FIG. 14A. The
amino acid sequence of Pro37 is shown in FIG. 14A. The amino acid sequence of Pro37 is
shown in FIG. 14A.

[00267] Also, provided herein are heterodimeric Fc fusion prodrug proteins (see. FIG.
5) comprising, a first monomeric Fc polypeptide comprising (from N- to C-terminal) an ABD
against a TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an active VL domain-
cleavable linker-inactive VH domain)-domain linker (hinge linker)-Fc hole; and a second
monomeric Fc polypeptide comprising an ABD against TTA-domain linker-anti-CD3 pseudo
Fv domain (e.g., an active VH domain-cleavable linker-inactive VL domain)-domain linker
(hinge linker)-Fc knob. In some embodiments, the first monomeric Fc polypeptide
comprising (from N- to C-terminal) an ABD against a TTA-domain linker-anti-CD3 pseudo
Fv domain (e.g., an active VH domain-cleavable linker-inactive VL domain)-domain linker
(hinge linker)-Fc hole; and a second monomeric Fc polypeptide comprising (from N- to C-
terminal) an ABD against TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an active
VL domain-cleavable linker-inactive VH domain)-domain linker (hinge linker)-Fc¢ knob. In
some embodiments, the C-terminal end of the first monomeric Fc polypeptide includes a tag
such as, but not limited to a (His)10 tag or a Strep-II tag. In some embodiments, the C-
terminal end of the second monomeric Fc¢ polypeptide includes a tag such as, but not limited
to a (His)10tag or a Strep-1I tag. In some embodiments, such heterodimeric Fc fusion
prodrug proteins comprise Pro38 and Pro36, as depicted in FIG. 5. The amino acid sequence

of Pro36 is depicted in FIG. 14A. The amino acid sequence of Pro38 is depicted in FIG. 14B.

[00268] Provided herein are heterodimeric Fc fusion prodrug proteins (see, FIG. 7)
comprising, a first monomeric Fc polypeptide comprising (from N- to C-terminal) an ABD
against a TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an active VL domain-
cleavable linker-inactive VH domain)- Fc¢ hole; and a second monomeric Fc polypeptide

comprising (from N- to C-terminal) an ABD against TTA-domain linker-anti-CD3 pseudo Fv
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domain (e.g., an active VH domain-cleavable linker-inactive VL domain)-Fc¢ knob. In some
embodiments, the first monomeric Fc polypeptide comprising (from N- to C-terminal) an
ABD against a TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an active VH domain-
cleavable linker-inactive VL domain)-Fc hole; and a second monomeric Fc polypeptide
comprising (from N- to C-terminal) an ABD against TT A-domain linker-anti-CD3 pseudo Fv
domain (e.g., an active VL domain-cleavable linker-inactive VH domain)-Fc¢ knob. In some
embodiments, the C-terminal end of the first monomeric Fc polypeptide includes a tag such
as, but not limited to a (His)10 tag or a Strep-II tag. In some embodiments, the C-terminal
end of the second monomeric Fc polypeptide includes a tag such as, but not limited to a
(His)10 tag or a Strep-I1 tag. In some embodiments, such heterodimeric Fc fusion prodrug
proteins comprise Pro68 (SEQ ID NO:5) and Pro67 (SEQ ID NO:4), as depicted in FIG.
14A-14B. Pro68 resembles Pro37 but does not include a sdABD that binds GFP or a domain
linker attached to the CH2 domain. Pro67 resembles Pro36 but does not include a domain
linker attached to the CH2 domain. The amino acid sequence of Pro68 is depicted in FIG.
14C. The amino acid sequence of Pro67 is depicted in FIG. 14B.

[00269] Provided herein are heterodimeric Fc fusion prodrug proteins (see, FIG. 8)
comprising, a first monomeric Fc polypeptide comprising (from N- to C-terminal) an ABD
against a TTA-Fc hole; and a second monomeric Fc polypeptide comprising (from N- to C-
terminal) an ABD against a TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an active
VH domain-cleavable linker-inactive VL domain)-Fc knob-cleavable linker-an ABD against
a TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an active VL. domain-cleavable
linker-inactive VH domain). In some embodiments, the first monomeric Fc polypeptide
comprising (from N- to C-terminal) an ABD against a TTA-Fc hole; and a second monomeric
Fc polypeptide comprising (from N- to C-terminal) an ABD against a TTA-domain linker-
anti-CD3 pseudo Fv domain (e.g., an active VL domain-cleavable linker-inactive VH
domain)-Fc knob-cleavable linker-an ABD against a TTA-domain linker-anti-CD3 pseudo Fv
domain (e.g., an active VH domain-cleavable linker-inactive VL domain). In some
embodiments, the C-terminal end of the first monomeric Fc polypeptide includes a tag such
as, but not limited to a (His)10tag or a Strep-II tag. In some embodiments, the C-terminal
end of the second monomeric Fc polypeptide includes a tag such as, but not limited to a
(His)10 tag or a Strep-II tag. In some embodiments, such heterodimeric Fc fusion prodrug
proteins comprise Pro69 (SEQ ID NO:6) and Pro70 (SEQ ID NO:7), as depicted in FIG.
14C-14D. Pro70 resembles Pro67 with a Pro9 construct attached at the C-terminus. The
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amino acid sequence of Pro69is depicted in FIG. 14C. The amino acid sequence of Pro70 is

depicted in FIG. 14D.

[00270] Provided herein are heterodimeric Fc fusion prodrug proteins (see, FIG. 9)
comprising, a first monomeric Fc polypeptide comprising (from N- to C-terminal) an ABD
against a TTA-Fc hole-cleavable linker-ABD against a TTA-domain linker-anti-CD3 pseudo
Fv domain (e.g., active VL domain-cleavable linker-inactive VH domain); and a second
monomeric F¢ polypeptide comprising (from N- to C-terminal) an ABD against a TTA-
domain linker-anti-CD3 pseudo Fv domain (e.g., an active VH domain-cleavable linker-
nactive VL domain)-Fc knob. In some embodiments, the first monomeric Fc polypeptide
comprising (from N- to C-terminal) an ABD against a TTA-Fc hole-cleavable linker-ABD
against a TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., active VH domain-cleavable
linker-inactive VL domain); and a second monomeric Fc polypeptide comprising (from N- to
C-terminal) an ABD against a TTA-domain linker-anti-CD3 pseudo Fv domain (e.g., an
active VL domain-cleavable linker-inactive VH domain)-Fc knob. In some embodiments, the
C-terminal end of the first monomeric Fc polypeptide includes a tag such as, but not limited
to a (His)10 tag or a Strep-II tag. In some embodiments, the C-terminal end of the second
monomeric Fc polypeptide includes a tag such as, but not limited to a (His)10 tag or a Strep-
Il tag. In some embodiments, such heterodimeric Fc fusion prodrug proteins comprise Pro71
(SEQ ID NO:8) and Pro67 (SEQ ID NO:4), as depicted in FIG. 14B and FIG. 14D. Pro71
resembles Pro69 with a Pro9 construct attached at the C-terminus. Pro67 resembles Pro36
without a domain linker attached to the CH2 domain. The amino acid sequence of Pro71 is

depicted in FIG. 14D. The amino acid sequence of Pro67 is depicted in FIG. 14B.

[00271] Provided herein are heterodimeric Fc fusion prodrug proteins (see, FIG. 11)
comprising, a first monomeric Fc polypeptide comprising (from N- to C-terminal) an ABD
against a TTA-domain linker-constrained anti-CD3 Fv domain (e.g., active VH domain-non-
cleavable constrained linker (NCCL)-active VL domain)-cleavable linker-Fc knob, and a
second monomeric Fc polypeptide comprising (from N- to C-terminal) an anti-CD3 pseudo
Fv domain (e.g., an inactive VL domain-non-cleavable linker-inactive VH domain)-cleavable
linker-Fc hole. In some embodiments, the first monomeric Fc¢ polypeptide comprising (from
N- to C-terminal) an ABD against a TTA-domain linker-constrained anti-CD3 Fv domain
(e.g., active VL domain-non-cleavable constrained linker (NCCL)-active VH domain)-
cleavable linker-Fc knob, and a second monomeric Fc polypeptide comprising (from N- to C-

terminal) an anti-CD3 pseudo Fv domain (e.g., an inactive VH domain-non-cleavable linker-
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inactive VL domain)-cleavable linker-Fc hole. In some embodiments, the C-terminal end of
the first monomeric Fc polypeptide includes a tag such as, but not limited to a (His)10 tag or
a Strep-II tag. In some embodiments, the C-terminal end of the second monomeric Fc
polypeptide includes a tag such as, but not limited to a (His)10 tag or a Strep-II tag. In some
embodiments, such heterodimeric Fc fusion prodrug proteins comprise Pro219 (SEQ ID
NO:9 or 16) and Pro218 (SEQ ID NO:10), as depicted in FIG. 11. The amino acid sequence
of Pro218 is depicted in FIG. 14E. The amino acid sequence of Pro219 is depicted in FIG.
14E. In some embodiments, the first monomeric Fc component comprises an ABD such as
but not limited to those provided in Pro219, Pro219b, Pro219¢, Pro219d, Pro219e, and
Pro219f, as depicted in FIG. 15A and FIG. 16A-16C and SEQ ID NOS:16-21.

[00272] Provided herein are heterodimeric Fc fusion prodrug proteins (see, FIG. 12)
comprising, a first monomeric Fc polypeptide comprising (from N- to C-terminal) an ABD
against a TTA-domain linker-constrained anti-CD3 Fv domain (e.g., active VH domain-non-
cleavable constrained linker (NCCL)-active VL domain)-an ABD against a TTA-cleavable
linker-Fc knob, and a second monomeric Fc polypeptide comprising (from N- to C-terminal)
an anti-CD3 pseudo Fv domain (e.g., an inactive VL domain-non-cleavable linker-inactive
VH domain)-cleavable linker-Fc hole. In some embodiments, the first monomeric Fc
polypeptide comprising (from N- to C-terminal) an ABD against a TTA-domain linker-
constrained anti-CD3 Fv domain (e.g., active VL domain-non-cleavable constrained linker
(NCCL)-active VH domain)-an ABD against a TTA-cleavable linker-Fc¢ knob, and a second
monomeric Fc polypeptide comprising (from N- to C-terminal) an anti-CD3 pseudo Fv
domain (e.g., an inactive VH domain-non-cleavable linker-inactive VL domain)-cleavable
linker-Fc hole. In some embodiments, the C-terminal end of the first monomeric Fc¢
polypeptide includes a tag such as, but not limited to a (His)10 tag or a Strep-II tag. In some
embodiments, the C-terminal end of the second monomeric Fc polypeptide includes a tag
such as, but not limited to a (His)10 tag or a Strep-II tag. In some embodiments, such
heterodimeric Fc fusion prodrug proteins comprise Pro217 (SEQ ID NO:9 or 22) and Pro218
(SEQ ID NO:10), as depicted in FIG. 12. The amino acid sequence of Pro218 is depicted in
FIG. 14E. The amino acid sequence of Pro217 1s depicted in FIG. 14E. In some
embodiments, the first monomeric Fc component comprises an ABD such as but not limited
to those provided in Pro217, Pro217b, Pro217c¢, Pro217d, Pro217¢, Pro217f, Pro217g,
Pro217h, Pro217i, Pro217j, Pro217k, Pro2171, Pro217m, and Pro217n, as depicted in FIG.
15B-15C and FIG. 16C-16G and SEQ ID NOS:22-35.
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[00273] The ABDs against TTAs of the heterodimeric Fc prodrug constructs can be
single domain antibodies that bind TTAs. In some embodiments, the single domain antibody
(sdABD) is an sdABD against EGFR, an sdABD against EpCAM, an sdABD against another
target tumor antigen. In some embodiments of the heterodimeric Fc fusion prodrug proteins,
the sdABD of the first monomeric Fc and the sdABD of the second monomeric Fc have the
same or substantially the same amino acid sequence. In some embodiments, the sIABD of
the first monomeric Fc and the sdABD of the second monomeric Fc bind the same TTA. In
other embodiments, the sdABD of the first monomeric Fc¢ and the sdABD of the second
monomeric Fc bind different TTAs. In other instances, the SdABD of the first monomeric F¢
and the sdABD of the second monomeric Fc have different amino acid sequences. In some
embodiments, the sSdABD has CDRs and/or variable domains of any sdABDs set forth in
SEQ ID NOS:50-169, of FIG. 1A-1G.

[00274] In some embodiments of the CD3 binding domains, the active VH and active
VL have the sequences of CD3 VH and CD3 VL and the VHi and VLi have the sequences of
of CD3 VHi and CD3 VLi, of FIG. 2A-2B. In some embodiments of the CD3 binding
domains, the active VH and active VL have the sequences of CD3 VH and CD3 VL and the
VHi and VLi have the sequences of of CD3 VHi2 and CD3 VLi2, of FIG. 2A-2B. In some
embodiments of the CD3 binding domains, the active VH and active VL have the sequences
of CD3 VH and CD3 VL and the VHi and VLi have the sequences of of CD3 VHiGL4 and
CD3 VLiGL, of FIG. 2A-2B. In some instances, the pseudo Fv domain of the first
monomeric Fc protein can comprise a VL and a VHi linked using a cleavable linker, either
(N- to C-terminal) VL-linker-VHi or VHi-linker-VL. In some embodiments, the pseudo Fv
domain has the structure (N- to C-terminus) of vIFR1-vICDR1-vIFR2-vICDR2-vIFR3-
vICDR3-vIFR4-CL-vhiFR1-vhiCDR1-vhiFR2-vhiCDR2-vhiFR3-vhiCDR3-vhiFR4. In other
instances, the pseudo Fv domain has the structure (N- to C-terminus) of vhiFR1-vhiCDR1-
vhiFR2-vhiCDR2-vhiFR3-vhiCDR3-vhiFR4-CL-vIFR1-vICDR1-vIFR2-vICDR2-vIFR3-
vICDR3-vIFR4. In some embodiments, the pseudo Fv domain of the second monomeric Fc
protein can comprise a VH and a VLi linked using a cleavable linker, either (N- to C-
terminal) VH-linker-VLi or VLi-linker-VH. In some instances, the pseudo Fv domain has
the structure (N- to C-terminus) of vhFR1-vhCDR1-vhFR2-vhCDR2-vhFR3-vhCDR3-
vhFR4-CL-vIiFR1-vliCDR1-vliFR2-vliCDR2-vIiFR3-vliCDR3-vliFR4. In other instances,
the pseudo Fv domain has the structure (N- to C-terminus) of vliFR1-vliCDR1-vliFR2-
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vIICDR2-vIiFR3-vIiCDR3-v1iFR4-CL-vhFR1-vhCDR1-vhFR2-vhCDR2-vhFR3-vhCDR3-
vhFR4.

[00275] In some embodiments, the present invention provides constrained Fv domains,
that comprise an active VH and an active VL domain that are covalently attached using a
constrained linker (which, as outlined herein, can be cleavable or non-cleavable). The
constrained linker prevents intramolecular association between the VH and VL in the absence
of cleavage. Thus, a constrained Fv domain comprises a set of six CDRs contained within
variable domains, wherein the vhCDR1, vhCDR2 and vhCDR3 of the VH bind human CD3
and the vICDR1, vICDR2 and vICDR3 of the VL bind human CD3, but in the prodrug format
(e.g., uncleaved), the VH and VL are unable to sterically associate to form an active binding

domain.

[00276] The constrained Fv domains can comprise active VH and active VL (VHa and
VLa) or inactive VH and VL (VHi and VLi). As will be appreciated by those in the art, the
order of the VH and VL in a constrained active Fv domain can be either (N- to C-terminal)
VH-linker-VL or VL-linker-VH. As outlined herein, the constrained active Fv domains can
comprise a VH and a VL linked using a non-cleavable linker, in cases such as those shown as
Pro219 or Pro217. In this embodiment, the constrained Fv domain has the structure (N- to C-
terminus) of vhFR1-vhCDR1-vhFR2-vhCDR2-vhFR3-vhCDR3-vhFR4-CCL-vIFR1-
vICDR1-vIFR2-vICDR2-vIFR3-vICDR3-vIFR4. In this embodiment, the CDRs and/or
variable domains are those of active CD3 VH and active CD3VL as provided as SEQ ID
NOS:186 and 170, respectively.

[00277] Provided herein are homodimeric Fc fusion prodrug proteins (see, FIG. 17A
such as Pro556) comprising, a first monomeric Fc polypeptide comprising (from N- to C-
terminal) an ABD against a TTA-domain linker-constrained anti-CD3 Fv domain (e.g., active
VH domain-non-cleavable constrained linker (NCCL)-active VL domain)-an ABD against a
TTA-cleavable linker-an anti-CD3 pseudo Fv domain (e.g., an inactive VL domain-
noncleavable linker-inactive VH domain)-Fc domain and a second monomeric Fc
polypeptide comprising (from N- to C-terminal) an ABD against a TTA-domain linker-
constrained anti-CD3 Fv domain (e.g., active VH domain-non-cleavable constrained linker
(NCCL)-active VL domain)-an ABD against a TTA-cleavable linker-an anti-CD3 pseudo Fv
domain (e.g., an inactive VL domain-noncleavable linker-inactive VH domain)-Fc domain.
In some embodiments, the C-terminal end of the first monomeric Fc polypeptide includes a

tao ench a< but not limited to a (His)10 tag or a Strep-II tag. In some embodiments, the C-
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terminal end of the second monomeric Fc polypeptide includes a tag such as, but not limited
to a (His)10 tag or a Strep-II tag. In some embodiments, such homodimeric Fc fusion
prodrug proteins comprise Pro556 and Pro556. The amino acid sequence of Pro556 is
depicted in FIG. 17A. The data depicted in FIG. 19 illustrates the conditionality and activity
of the homodimeric Pro556 construct. In some embodiments, any of the ABDs against a
TTA can be used in the homodimeric Fc protein. In one embodiment, the sdABD is selected
from the group consisting of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98,
102, 106, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166.

[00278] Provided herein are non-cleavable homodimeric Fc fusion prodrug proteins
(see, FIG. 17A such as Pro557) comprising, a first monomeric Fc polypeptide comprising
(from N- to C-terminal) an ABD against a TTA-domain linker-constrained anti-CD3 Fv
domain (e.g., active VH domain-non-cleavable constrained linker (NCCL)-active VL
domain)-an ABD against a TTA-noncleavable linker (NCL-15)-an anti-CD3 pseudo Fv
domain (e.g., an inactive VL domain-noncleavable linker-inactive VH domain)-Fc¢ domain
and a second monomeric Fc¢ polypeptide comprising (from N- to C-terminal) an ABD against
a TTA-domain linker-constrained anti-CD3 Fv domain (e.g., active VH domain-non-
cleavable constrained linker (NCCL)-active VL domain)-an ABD against a TTA-
noncleavable linker (NCL-15)-an anti-CD3 pseudo Fv domain (e.g., an inactive VL domain-
noncleavable linker-inactive VH domain)-Fc domain. Such homodimeric Fc fusion proteins
can act as a non-cleavable control. In some embodiments, the C-terminal end of the first
monomeric Fc polypeptide includes a tag such as, but not limited to a (His)10 tag or a Strep-
Il tag. In some embodiments, the C-terminal end of the second monomeric Fc polypeptide
includes a tag such as, but not limited to a (His)10 tag or a Strep-1I tag. In some
embodiments, such homodimeric Fc fusion prodrug proteins comprise Pro557 and Pro357.
The amino acid sequence of Pro557 is depicted in FIG. 17A. Homodimeric Pro557 prodrug
construct are not cleaved by a protease. In some embodiments, any of the ABDs against a
TTA can be used in the homodimeric Fc protein. In one embodiment, the sdABD is selected
from the group consisting of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98,
102, 106, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166.

[00279] Provided herein are homodimeric Fc fusion prodrug proteins (see, FIG. 17B
such as Pro387) comprising, a first monomeric Fc polypeptide comprising (from N- to C-
terminal) an ABD against a TTA-domain linker-constrained anti-CD3 Fv domain (e.g., active

VL domain-non-cleavable constrained linker (NCCL)-active VH domain)-an ABD against a
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TTA-cleavable linker-an anti-CD3 pseudo Fv domain (e.g., an inactive VL domain-
noncleavable linker-inactive VH domain)-Fc domain and a second monomeric Fc
polypeptide comprising (from N- to C-terminal) an ABD against a TTA-domain linker-
constrained anti-CD3 Fv domain (e.g., active VL domain-non-cleavable constrained linker
(NCCL)-active VH domain)-an ABD against a TTA-cleavable linker-an anti-CD3 pseudo Fv
domain (e.g., an inactive VL domain-noncleavable linker-inactive VH domain)-Fc domain.
In some embodiments, the C-terminal end of the first monomeric Fc polypeptide includes a
tag such as, but not limited to a (His)10 tag or a Strep-II tag. In some embodiments, the C-
terminal end of the second monomeric Fc polypeptide includes a tag such as, but not limited
to a (His)10 tag or a Strep-II tag. In some embodiments, such homodimeric Fc fusion
prodrug proteins comprise Pro587 and Pro587. The amino acid sequence of Pro587 is
depicted in FIG. 17B. In some embodiments, any of the ABDs against a TTA can be used in
the homodimeric Fc protein. In one embodiment, the sdABD is selected from the group
consisting of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166.

[00280] Provided herein are homodimeric Fc fusion prodrug proteins (see, FIG. 17B
such as Pro588) comprising, a first monomeric Fc polypeptide comprising (from N- to C-
terminal) an ABD against a TTA-domain linker-constrained anti-CD3 Fv domain (e.g., active
VH domain-non-cleavable constrained linker (NCCL)-active VL domain)-an ABD against a
TTA-cleavable linker-an anti-CD3 pseudo Fv domain (e.g., an inactive VH domain-
noncleavable linker-inactive VL domain)-Fc domain and a second monomeric Fc polypeptide
comprising (from N- to C-terminal) an ABD against a TTA-domain linker-constrained anti-
CD3 Fv domain (e.g., active VH domain-non-cleavable constrained linker (NCCL)-active VL
domain)-an ABD against a TTA-cleavable linker-an anti-CD3 pseudo Fv domain (e.g., an
inactive VH domain-noncleavable linker-inactive VL domain)-Fc domain. In some
embodiments, the C-terminal end of the first monomeric Fc¢ polypeptide includes a tag such
as, but not limited to a (His)10 tag or a Strep-II tag. In some embodiments, the C-terminal
end of the second monomeric Fc polypeptide includes a tag such as, but not limited to a
(His)10 tag or a Strep-II tag. In some embodiments, such homodimeric Fc fusion prodrug
proteins comprise Pro588 and Pro588. The amino acid sequence of Pro588 is depicted in
FIG. 17B. In some embodiments, any of the ABDs against a TTA can be used in the

homodimeric Fc protein. In one embodiment, the sdABD is selected from the group
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consisting of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166.

[00281] Provided herein are homodimeric Fc fusion prodrug proteins (see, FIG. 17C
such as Pro589) comprising, a first monomeric Fc¢ polypeptide comprising (from N- to C-
terminal) an ABD against a TTA-domain linker-constrained anti-CD3 Fv domain (e.g., active
VL domain-non-cleavable constrained linker (NCCL)-active VH domain)-an ABD against a
TTA-cleavable linker-an anti-CD3 pseudo Fv domain (e.g., an inactive VH domain-
noncleavable linker-inactive VL domain)-Fc domain and a second monomeric Fc polypeptide
comprising (from N- to C-terminal) an ABD against a TTA-domain linker-constrained anti-
CD3 Fv domain (e.g., active VL domain-non-cleavable constrained linker (NCCL)-active VH
domain)-an ABD against a TTA-cleavable linker-an anti-CD3 pseudo Fv domain (e.g., an
inactive VH domain-noncleavable linker-inactive VL domain)-Fc domain. In some
embodiments, the C-terminal end of the first monomeric Fc polypeptide includes a tag such
as, but not limited to a (His)10 tag or a Strep-II tag. In some embodiments, the C-terminal
end of the second monomeric Fc polypeptide includes a tag such as, but not limited to a
(His)10 tag or a Strep-I1 tag. In some embodiments, such homodimeric Fc¢ fusion prodrug
proteins comprise Pro589 and Pro589. The amino acid sequence of Pro589 is depicted in
FIG. 17C. In some embodiments, any of the ABDs against a TTA can be used in the
homodimeric Fc protein. In one embodiment, the sdABD is selected from the group
consisting of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166.

[00282] Provided herein are heterodimeric Fc fusion prodrug proteins comprising, a
first monomeric Fc-hole polypeptide (see, e.g., FIG. 18A such as Pro574) comprising (from
N- to C-terminal) a domain linker (hinge linker)-F¢ hole domain and a second monomeric Fc-
knob polypeptide (see, e.g., FIG. 18A such as Pro575) comprising (from N- to C-terminal) an
ABD against a TTA-domain linker-constrained anti-CD3 Fv domain (e.g., either an active
VL domain-non-cleavable constrained linker (NCCL)-active VH domain or an active VH
domain-non-cleavable constrained linker (NCCL)-active VL domain)-an ABD against a
TTA-cleavable linker-an anti-CD3 pseudo Fy domain (e.g., either an inactive VH domain-
noncleavable linker-inactive VL domain or an inactive VL domain-noncleavable linker-
inactive VH domain)-Fc knob domain. In some embodiments, the C-terminal end of the first
monomeric Fc polypeptide includes a tag such as, but not limited to a (His)10 tag or a Strep-

Il tag. In some embodiments, the C-terminal end of the second monomeric Fc polypeptide
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includes a tag such as, but not limited to a (His)10 tag or a Strep-1I tag. In some
embodiments, the heterodimeric Fc fusion prodrug protein comprises a first monomeric Fc-
hole polypeptide of Pro574. In some embodiments, the heterodimeric Fc fusion prodrug
protein comprises a second monomeric Fc-knob polypeptide of Pro575 or Pro576. The
amino acid sequence of Pro574 is depicted in FIG. 18A. The amino acid sequence of Pro575
is depicted in FIG. 18A. The amino acid sequence of Pro576 is depicted in FIG. 18B. The
amino acid sequences of Pro575 and Pro576 are identical. In some embodiments, the nucleic
acid sequence encoding Pro575 is different than the nucleic acid sequence encoding Pro576.
In some embodiments, the nucleic acid sequence encoding Pro575 has at least 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%., 89%, 90%, 91%, 92%, 93%, 94%., 95%, 96%, 97%,
98%, 99% or more sequence identity to the nucleic acid sequence encoding Pro576. In some
embodiments, any of the ABDs against a TTA can be used in the heterodimeric Fc protein.
In one embodiment, the sdABD is selected from the group consisting of SEQ ID NOS:50, 54,
58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 122, 126, 130, 134, 138,
142, 146,150, 154, 158, 162, and 166.

[00283] Provided herein are heterodimeric Fc fusion prodrug proteins comprising, a
first monomeric Fc-knob polypeptide (see, e.g., FIG. 18A such as Pro575 and FIG. 18B such
as Pro576) comprising (from N- to C-terminal) an ABD against a TTA-domain linker-
constrained anti-CD3 Fv domain (e.g., an active VH domain-non-cleavable constrained linker
(NCCL)-active VL domain)-an ABD against a TTA-cleavable linker-an anti-CD3 pseudo Fv
domain (e.g., an inactive VL domain-noncleavable linker-inactive VH domain)-Fc knob
domain and a second monomeric Fc-hole polypeptide comprising (from N- to C-terminal) an
ABD against a TTA-domain linker-constrained anti-CD3 Fv domain (e.g., either an active
VL domain-non-cleavable constrained linker (NCCL)-active VH domain or an active VH
domain-non-cleavable constrained linker (NCCL)-active VL domain)-an ABD against a
TTA-cleavable linker-an anti-CD3 pseudo Fv domain (e.g., either an inactive VH domain-
noncleavable linker-inactive VL domain or an inactive VL domain-noncleavable linker-
inactive VH domain)-Fc¢ hole domain. In some embodiments, the C-terminal end of the
second monomeric Fc polypeptide includes a tag such as, but not limited to a (His)10 tag or a
Strep-1I tag. In some embodiments, the heterodimeric Fc fusion prodrug protein comprises a
first monomeric Fc-knob polypeptide of Pro575 or Pro576. In some embodiments, the
heterodimeric Fc fusion prodrug protein comprises a second monomeric Fc-hole polypeptide

selected from the group consisting of Pro584, Pro585, and Pro586. The amino acid sequence
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of Pro575 is depicted in FIG. 18A. The amino acid sequence of Pro576 is depicted in FIG.
18B. The amino acid sequence of Pro584 is depicted in FIG. 18B. The amino acid sequence
of Pro585 is depicted in FIG. 18C. The amino acid sequence of Pro586 is depicted in FIG.
18C. In some embodiments, any of the ABDs against a TTA can be used in the heterodimeric
Fc protein. In one embodiment, the sdABD is selected from the group consisting of SEQ ID
NOS:50, 54, 58, 62, 66, 70, 74, 78, 82. 86, 90, 94, 98, 102, 106, 110, 114, 118, 122, 126, 130,
134, 138, 142, 146, 150, 154, 158, 162, and 166.

[00284] In some embodiments, the heterodimeric Fc¢ fusion prodrug protein comprises
Pro575 and Pro574. In some embodiments, the heterodimeric Fc fusion prodrug protein
comprises Pro575 and Pro584. In some embodiments, the heterodimeric Fc fusion prodrug
protein comprises Pro575 and Pro585. In some embodiments, the heterodimeric Fc fusion
prodrug protein comprises Pro575 and Pro586. In some embodiments, the heterodimeric Fc
fusion prodrug protein comprises Pro576 and Pro574. In some embodiments, the
heterodimeric Fc fusion prodrug protein comprises Pro576 and Pro584. In some
embodiments, the heterodimeric Fc fusion prodrug protein comprises Pro576 and Pro585. In
some embodiments, the heterodimeric Fc fusion prodrug protein comprises Pro576 and

Pro586.

VI. ADDITIONAL EMBODIMENTS OF THE INVENTION

[00285] In one aspect, provided herein is a heterodimeric protein composition
comprising: (a) a first monomer comprising, from N- to C- terminal: (1) a first antigen
binding domain that binds to a first tumor target antigen (TTA); (ii) a domain linker; (iii) a
constrained Fv domain comprising: (1) a variable heavy domain comprising vhCDR1,
vhCDR2, and vhCDR3; (2) a constrained non-cleavable linker; and (3) a variable light
domain comprising VICDR1, vICDR2, and vICDR3; (iv) a first cleavable linker; and (v) a
first Fc domain; and (b) a second monomer comprising, from N-to C terminal: (i) a pseudo
Fv domain comprising: (1) a pseudo variable heavy domain; (2) a non-cleavable linker; and
(3) a pseudo variable light domain; (i1) a second cleavable linker; and (i11) a second Fc
domain, wherein the first Fc domain and second Fc domain comprise a knob-in-hole
modification, and wherein the constrained Fv domain does not bind human CD3 in the
absence of cleavage at the cleavable linkers. In some embodiments, the first monomer
further comprises a second antigen binding domain that binds to a second tumor target

antigen (TTA) at the N-terminus of the first cleavable linker.
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[00286] In certain embodiments, the variable heavy chain comprises the amino acid
sequence of SEQ ID NO:186. In some instances, the variable heavy domain comprises

vhFR1-vhCDR1-vhFR2-vhCDR2-vhFR3-vhCDR3-vhFR4.

[00287] In some embodiments, the variable light domain comprises the amino acid
sequence of SEQ ID NO:170. In certain instances, the variable light domain comprises

vIFR1-vICDR1-vIFR2-vICDR2-vIFR3-vICDR3-vIFR4.

[00288] In certain embodiments, the pseudo heavy domain comprises the amino acid
sequence of SEQ ID NO:190. In some embodiments, the pseudo light domain comprises the
amino acid sequence of SEQ ID NO:174. In certain embodiments, the pseudo heavy domain
comprises the amino acid sequence of SEQ ID NO:194. In some embodiments, the pseudo
light domain comprises the amino acid sequence of SEQ ID NO:178. In certain
embodiments, the pseudo heavy domain comprises the amino acid sequence of SEQ ID
NO:198. In some embodiments, the pseudo light domain comprises the amino acid sequence

of SEQ ID NO:182.

[00289] In some embodiments, the first TTA is selected from the group consisting of
EGFR, EpCAM, FOLR1, B7H3, Trop2, and CA9. In other embodiments, the second TTA is
selected from the group consisting of EGFR, EpCAM, FOLR1, BTH3, Trop2, and CA9. In
particular instances, the first TTA and the second TTA are the same. In certain instances, the

first TTA and the second TTA are different.

[00290] In some embodiments, the first antigen binding domain comprises the amino
acid sequence of any one of SEQ ID NOS:30, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98,
102, 106, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166. In
other embodiments, the second antigen binding domain comprises the amino acid sequence
of any one of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166.

[00291] In some embodiments, the first and/or second cleavable linker contains a
cleavage site for MMPY. In some embodiments, the first and/or second cleavable linker

contains a cleavage site for meprin.

[00292] In various embodiments, the heterodimeric protein comprises the amino acid
sequences of Pro217 and Pro218, Pro219 and Pro218, SEQ ID NOS:9 and 10, or SEQ ID
NOS:10 and 11.
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[00293] In another aspect, provided herein is a heterodimeric protein composition
comprising: (a) a first monomer comprising, from N- to C- terminal: (1) a first antigen
binding domain that binds to a first tumor target antigen (TTA); (i1) a first domain linker; (ii1)
a first pseudo Fv domain comprising: (1) a variable light domain comprising vICDRI,
vICDR2, and vICDR3; (2) a first cleavable linker; and (3) a pseudo variable heavy domain;
and (iv) a first Fc domain; and (b) a second monomer comprising, from N-to C terminal: (i) a
second antigen binding domain that binds to a second tumor target antigen (TTA); (ii) a
second domain linker; (iii) a second pseudo Fv domain comprising: (1) a variable heavy
domain comprising vhCDRI1, vyhCDR2, and vhCDR3; (2) a second cleavable linker; and (3) a
pseudo variable light domain; and (iv) a first Fc domain; and wherein the first Fc domain and
second Fc domain comprise a knob-in-hole modification, and wherein the variable light
domain of the first pseudo Fv domains and the variable heavy domain of second pseudo Fv

domains do not bind human CD3 in the absence of cleavage at the cleavable linkers.

[00294] In certain embodiments, the first monomer further comprises a first hinge
linker at the N-terminus of the first Fc domain. In some embodiments, the second monomer
further comprises a second hinge linker at the N-terminus of the second Fc domain. In
various embodiments, the first monomer comprises a first hinge linker at the N-terminus of
the first Fc domain and the second monomer comprises a second hinge linker at the N-

terminus of the second Fc¢ domain.

[00295] In certain embodiments, the variable heavy chain comprises the amino acid
sequence of SEQ ID NO:186. In some instances, the variable heavy domain comprises

vhFR1-vhCDR1-vhFR2-vhCDR2-vhFR3-vhCDR3-vhFR4.

[00296] In some embodiments, the variable light domain comprises the amino acid
sequence of SEQ ID NO:170. In some instances, the variable light domain comprises vIFR1-
vICDR1-vIFR2-vICDR2-vIFR3-vICDR3-vIFR4.

[00297] In certain embodiments, the pseudo heavy domain comprises the amino acid
sequence of SEQ ID NO:190. In some embodiments, the pseudo light domain comprises the
amino acid sequence of SEQ ID NO:174. In certain embodiments, the pseudo heavy domain
comprises the amino acid sequence of SEQ ID NO:194. In some embodiments, the pseudo
light domain comprises the amino acid sequence of SEQ ID NO:178. In certain

embodiments, the pseudo heavy domain comprises the amino acid sequence of SEQ ID
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NO:198. In some embodiments, the pseudo light domain comprises the amino acid sequence

of SEQ ID NO:182.

[00298] In some embodiments, the first TTA is selected from the group consisting of
EGFR, EpCAM, FOLR1, B7H3, Trop2, and CA9. In other embodiments, the second TTA is
selected from the group consisting of EGFR, EpCAM, FOLR1, BTH3, Trop2, and CA9. In
particular instances, the first TTA and the second TTA are the same. In certain instances, the

first TTA and the second TTA are different.

[00299] In some embodiments, the first antigen binding domain comprises the amino
acid sequence of any one of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98,

102, 106, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166. In
other embodiments, the second antigen binding domain comprises the amino acid sequence
of any one of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166.

[00300] In some embodiments, the first and/or second cleavable linker contains a
cleavage site for MMPY. In some embodiments, the first and/or second cleavable linker

contains a cleavage site for meprin.

[00301] In some embodiments, the heterodimeric protein comprises the amino acid
sequences of Pro36 and Pro37, Pro36 and Pro38, Pro67 and Pro68, SEQ ID NOS:1 and 2,
SEQ ID NOS:1 and 3, or SEQ ID NOS: 4 and 5.

[00302] In yet another aspect of the invention, provided herein is a heterodimeric
protein composition comprising: (a) a first monomer comprising, from N- to C-terminal: (1) a
first antigen binding domain that binds to a first tumor target antigen (TTA); and (11) a first Fc
domain; and (b) a second monomer comprising, from N- to C-terminal: (i) a second antigen
binding domain that binds to a second tumor target antigen (TTA); (ii) a domain linker; (iii) a
first pseudo Fv domain comprising: (1) a variable heavy domain comprising vhCDR1,
vhCDR2, and vhCDR3; (2) a first cleavable linker; and (3) a pseudo variable light domain;
(iv) a second Fc domain; (v) a second cleavable linker; (vi) a third antigen binding domain
that binds to a third tumor target antigen (TTA); and (vii) a second pseudo Fv domain
comprising: (1) a variable light domain comprising vICDR1, vICDR2, and vICDR3; (2) a
third cleavable linker; and (3) a pseudo variable heavy domain; wherein the first Fc domain

and second Fc domain comprise a knob-in-hole modification, and the variable heavy domain
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of the first pseudo Fv domain and the variable light domain of the second pseudo Fv domain

do not bind human CD3 in the absence of cleavage at the cleavable linkers.

[00303] In certain embodiments, the first monomer further comprises a first hinge
linker at the N-terminus of the first Fc domain. In some embodiments, the second monomer
further comprises a second hinge linker at the N-terminus of the second Fc domain. In
various embodiments, the first monomer comprises a first hinge linker at the N-terminus of
the first Fc domain and the second monomer comprises a second hinge linker at the N-

terminus of the second Fc¢ domain.

[00304] . In certain embodiments, the variable heavy chain comprises the amino acid
sequence of SEQ ID NO:186. In some instances, the variable heavy domain comprises

vhFR1-vhCDR1-vhFR2-vhCDR2-vhFR3-vhCDR3-vhFR4

[00305] In some embodiments, the variable light domain comprises the amino acid
sequence of SEQ ID NO:170. In various instances, the variable light domain comprises

vIFR1-vICDR1-vIFR2-vICDR2-vIFR3-vICDR3-vIFRA4.

[00306] In certain embodiments, the pseudo heavy domain comprises the amino acid
sequence of SEQ ID NO:190. In some embodiments, the pseudo light domain comprises the
amino acid sequence of SEQ ID NO:174. In certain embodiments, the pseudo heavy domain
comprises the amino acid sequence of SEQ ID NO:194. In some embodiments, the pseudo
light domain comprises the amino acid sequence of SEQ ID NO:178. In certain
embodiments, the pseudo heavy domain comprises the amino acid sequence of SEQ ID
NO:198. In some embodiments, the pseudo light domain comprises the amino acid sequence

of SEQ ID NO:182.

[00307] In some embodiments, the first TTA is selected from the group consisting of
EGFR, EpCAM, FOLR1, B7H3, Trop2, and CA9. In other embodiments, the second TTA is
selected from the group consisting of EGFR, EpCAM, FOLR1, B7H3, Trop2, and CA9. In
particular instances, the first TTA and the second TTA are the same. In certain instances, the

first TTA and the second TTA are different.

[00308] In some embodiments, the first TTA, second TTA, and/or third TTA is
selected from the group consisting of EGFR, EpCAM, FOLR1, B7TH3, Trop2, and CA9. In
some cases, the first TTA is selected from EGFR, EpCAM, FOLR1, B7H3, Trop2, and CA9.
In other cases, the first TTA is EpCAM. In some cases, the second TTA is selected from
EGFR, EpCAM, FOLR1, B7H3, Trop2, and CA9. In other cases, the second TTA is
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EpCAM. In certain cases, the third TTA is selected from EGFR, EpCAM, FOLR1, B7H3,
Trop2, and CAO9.

[00309] In certain embodiments, the first TTA and the second TTA, or the first TTA
and the third TTA, or the second TTA and the third TTA, or the first TTA, the second TTA,
and the third TTA are the same. In particular embodiments, the first TTA and the second
TTA, or the first TTA and the third TTA, or the second TTA and the third TTA, or the first
TTA, the second TTA, and the third TTA are different.

[00310] In various embodiments, the first antigen binding domain comprises the amino
acid sequence of any one of SEQ ID NOS:50, 54, 38, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98,
102, 106, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166. In
some embodiments, the second antigen binding domain comprises the amino acid sequence
of any one of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166. In various
embodiments, the third antigen binding domain comprises the amino acid sequence of any
one of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110, 114,
118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166.

[00311] In some embodiments, the first, second and/or third cleavable linker contains a
cleavage site for MMP9. In other embodiments, the first, second and/or third cleavable linker

contains a cleavage site for meprin.

[00312] In some embodiments, the heterodimeric protein comprises the amino acid

sequences of Pro69 and Pro70, or SEQ ID NOS:6 and 7.

[00313] In another aspect, provided herein is a heterodimeric protein composition
comprising: (a) a first monomer comprising, from N- to C-terminal: (1) a first antigen binding
domain that binds to a first tumor target antigen (TTA); (ii) a first Fc domain; (iii) a first
cleavable linker; (iv) a second antigen binding domain that binds to a second tumor target
antigen (TTA); (v) a first domain linker; and (vi) a first pseudo Fv domain comprising: (1) a
variable light domain comprising vICDR1, vICDR2, and vICDR3; (2) a second cleavable
linker; (3) a pseudo variable heavy domain; and (b) a second monomer comprising, from N-
to C-terminal: (1) a second antigen binding domain that binds to a second tumor target antigen
(TTA); (i1) a second domain linker; (iii) a second pseudo Fv domain comprising: (1) a
variable heavy domain comprising vhCDR1, vhCDR2, and vhCDR3; (2) a third cleavable

linker; and (3) a pseudo variable light domain; and (iv) a second Fc domain; wherein the first
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Fc domain and second Fc domain comprise a knob-in-hole modification, and wherein the
variable light domain of the first pseudo Fv domain and the variable heavy domain of the
second pseudo Fv domain do not bind human CD3 in the absence of cleavage at the cleavable

linkers.

[00314] In some embodiments, the first monomer further comprises a first hinge linker
at the N-terminus of the first F¢ domain. In some embodiments, the second monomer further
comprises a second hinge linker at the N-terminus of the second Fc domain. In various
embodiments, the first monomer comprises a first hinge linker at the N-terminus of the first
Fc domain and the second monomer comprises a second hinge linker at the N-terminus of the

second Fc domain.

[00315] In certain embodiments, the variable heavy chain comprises the amino acid
sequence of SEQ ID NO:186. In some instances, the variable heavy domain comprises

vhFR1-vhCDR1-vhFR2-vhCDR2-vhFR3-vhCDR3-vhFR4.

[00316] In some embodiments, the variable light domain comprises the amino acid
sequence of SEQ ID NO:170. In various instances, the variable light domain comprises
VIFR1-vICDR1-vIFR2-vICDR2-vIFR3-vICDR3-vIFR4.

[00317] In some embodiments, the first antigen binding domain comprises the amino
acid sequence of any one of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98,

102, 106, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166. In
other embodiments, the second antigen binding domain comprises the amino acid sequence
of any one of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, and 166.

[00318] In some embodiments, the first TTA is selected from the group consisting of
EGFR, EpCAM, FOLR1, B7H3, Trop2, and CA9. In other embodiments, the second TTA is
selected from the group consisting of EGFR, EpCAM, FOLR1, B7H3, Trop2, and CA9. In
particular instances, the first TTA and the second TTA are the same. In certain instances, the

first TTA and the second TTA are different.

[00319] In some embodiments, the first and/or second cleavable linker contains a
cleavage site for MMP9. In some embodiments, the first and/or second cleavable linker

contains a cleavage site for meprin.

[00320] In some embodiments, the heterodimeric protein comprises the amino acid

~~~~~~~~~~~ ~¢Pro67 and Pro71 or SEQ ID NOS:4 and 8.
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[00321] Provided herein is a nucleic acid encoding the first monomer of any one of the
heterodimeric proteins described herein. Also provided is a nucleic acid encoding the second
monomer of any one of the heterodimeric proteins described herein. In addition, provided
herein is an expression vector comprising the nucleic acid encoding the first monomer, an
expression vector comprising the nucleic acid encoding the second monomer, or an
expression vector comprising the nucleic acid encoding the first monomer and the nucleic
acid encoding the second monomer. In some embodiments, provided herein is a host cell

comprising any one of the expression vectors disclosed herein.

[00322] In one aspect of the invention, provided is a method of making any one of the
heterodimeric proteins described herein. The method comprises culturing the host cell
described herein under conditions to express the heterodimeric protein and recovering the

heterodimeric protein.

[00323] In one aspect of the invention, provided is a method of treating cancer
comprising administering any one of the heterodimeric proteins of the present invention to a

patient.

[00324] The heterodimeric protein composition described herein can be referred to as a

prodrug composition in the absence of cleavage by a cognate protease.

[00325] In another aspect, provided herein is a method of treating cancer in a human

subject in need thereof comprising administering any prodrug composition described herein.

VII.  EXAMPLES

A Example 1: Pro Construct Construction and Purification
[00326] Transfections
[00327] Each pair of constructs were expressed from a separate expression vector

(pcdna3.4 derivative). Equal amounts of plasmid DNA that encoded the pair of hemi-
COBRAs were mixed and transfected to Expi293 cells following the manufacture’s
transfection protocol. Conditioned media was harvested S days post transfection by
centrifugation (6000rpm x 25°) and filtration (0.2uM filter). Protein expression was
confirmed by SDS-PAGE. Constructs were purified and The final buffer composition was:
25 mM Citrate, 75 mM Arginine, 75 mM NaCl, 4% Sucrose, pH 7. The final preparations

were stored at -80°C.

[0037R81 Protease Cleavages
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[00329] EK

[00330] Recombinant human enterokinease (R&D Systems Cat. No. 1585-SE-010)
was used to cleave the heterodimeric Fc prodrug proteins described herein. Recombinant
proteases were activated according to manufacturer procedures and prepared at stock

concentration of about 100 mM.

[00331] Test samples (Pro36+37, Pro36+38, Pro67+68, Pro69+70, Pro67+71,
Pro217+218, and Pro218+219) were buffered exchanged into HEPES Buffered Saline with
calcium chloride (25 mM HEPES, 50 mM NaCl, 2 mM CaCl») and incubated with the
appropriate protease at 10 nM final concentration overnight at room temperature. The

cleavage was confirmed by SDS-PAGE.
[00332] MMP-9

[00333] Activation of MMP9: Recombinant human MMP9 was activated according to
the following protocol. Recombinant human MMP-9 (R&D # 911-MP-010) 1s at 0.44 mg/ml

(4.7 uM). p-aminophenyimercunc acstaie {APMA) (Sigma} 15 prepared at the stock
concentration of 100 mM 1 DMSO. Assay buffer was 50 mM Tris pH 7.5, 10 mM CaCl2,
150 mM NaCl, 0.05% Brij-35.

[00334] - Dilute thMMP9 with assay buffer to ~100 ug/ml (25 ul h(MMP9 + 75 uL.
assay buffer)
[00335] - Add p-aminophenylmercuric acetate (APMA) from 100 mM stock in DMSO

to a final concentration of 1 mM (1 uL to 100 uL)

[00336] - Incubate at 37'C for 24 hrs

[00337] - Dilute MMP9 to 10 ng/ul (add 900 ul of assay buffer to 100 ul of activated
solution)

[00338] The concentration of the activated thMMP9 is ~ 100 nM.

Cleavage of Constructs for TDCC Assays

[00339] To cleave the constructs, 100 ul of the protein sample at 1 mg/ml
concentration (10.5 uM) in the formulation buffer (25 mM Citric acid, 75 mM L-arginine, 75
mM NaCl, 4% sucrose) was supplied with CaCl2 up to 10 mM. Activated thMMP9 was

added to the concentration 20-35 nM. The sample was incubated at room temperature
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overnight (16-20 hrs). The completeness of cleavage was verified using SDS PAGE (10-20%
TG, TG running buffer, 200v, 1hr). Samples were typically 98% cleaved.

B. Example 2: T-cell dependent cellular cytotoxicity (TDCC) assay to test
potency of activated heterodimeric Fc prodrug proteins.

[00340] Firefly Luciferase transduced HT-29 cells were grown to approximately 80%
confluency and detached with Versene (0.48 mM EDTA in PBS — Ca - Mg). Cells were
centrifuged and resuspended in TDCC media (5% Heat Inactivated FBS in RPMI 1640 with
HEPES, GlutaMax, Sodium Pyruvate, Non-essential amino acids, and -mercaptoethanol).

Purified human Pan-T cells were thawed, centrifuged and resuspended in TDCC media.

[00341] A coculture of HT-29 Luc cells and T cells was added to 384-well cell culture
plates. Serially diluted COBRAs were then added to the coculture and incubated at 37C1C for
48 hours. Finally, an equal volume of SteadyGlo luciferase assay reagent was added to the
plates and incubated for 20 minutes. The plates were read on the Perkin Elmer Envision with
an exposure time of 0.1s/well. Total luminescence was recorded and data were analyzed on

GraphPad Prism 7.

[00342] We tested the percentage of specific cytotoxicity induced when an activated
(cleaved) heterodimeric Fc prodrug protein engages with T cells and directs cytolysis toward

target positive tumor cells using the assay above.

[00343] FIG. 3A and FIG. 3B show that some illustrative heterodimeric Fc prodrug
constructs such as Pro36+37 and Pro36+38 displayed low or a lack of conditionality upon

cleavage with a cognate protease in a TDCC assay.

[00344] FIG. 7A, FIG. 7B, and FIG. 7C show that some illustrative heterodimeric Fc
prodrug constructs such as Pro67+68 and Pro69+70 displayed conditionality but lacked high

activity when cleaved with a cognate protease in a TDCC assay.

[00345] FIG. 10A and FIG. 10B show that illustrative heterodimeric Fc prodrug
constructs such as Pro217+218 and Pro218+219 displayed conditionality and high potency

when cleaved with a cognate protease in a TDCC assay.

[00346] The prodrug constructs described herein containing a single domain antibody

against EGFR induced cancer cell killing upon protease cleavage in a comparable manner to
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a fusion protein comprises a single domain antibody against EGFR and an anti-CD3 Fv
domain.

C. Example 3: Adoptive T-cell Transfer Model

[00347] NSG mice (Jackson) were implanted with tumor cell lines

subcutaneously. Human T-cells were isolated from leukopak via negative selection
(StemCell Technologies) and expanded utilizing G-Rex technology (Wilson Wolf) utilizing
T-cell expansion/activation beads (Miltenyi). Once tumor growth was established, mice
were randomized based on tumor volume, expanded human T-cells were implanted i.v. and

test articles were dosed as indicated. Tumor volume was assessed by caliper measurement.

[00348] The test articles used were Pro574 and Pro575, and Pro574 and Pro577 (see,
e.g., FIG. 21). The COBRA knob-hole Fc proteins were potent as shown in FIG. 22. Pro574
(empty hole) when combined with MMPO cleaved knob Pro 575 was potent, compared to
Pro574 combined with Pro577 (NCL knob control).

[00349] Administration of the heterodimeric Fc protein of Pro574/Pro575
demonstrated an anti-tumor response compared to Pro574/577 (NCL Control) the adoptive T

cell transfer model.

[00350] All cited references are herein expressly incorporated by reference in their
entirety. Whereas particular embodiments of the invention have been described above for
purposes of illustration, it will be appreciated by those skilled in the art that numerous
variations of the details may be made without departing from the invention as described in

the appended claims.
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WHAT IS CLAIMED IS:

1. A homodimeric protein composition comprising:
(a) two monomers each comprising, from N- to C- terminal:
1) a first single domain antigen binding domain (sdABD) that binds to a first
tumor target antigen (TTA) (sdABD-TTA);
11) an optional domain linker;
iii) a constrained Fv domain comprising:
1) a variable heavy domain comprising vhCDR1, vhCDR2, and
vhCDR3;
2) a constrained, non-cleavable linker (CNCL); and
3) a variable light domain comprising vICDR1, vICDR2, and vICDR3;
iv) an optional domain linker;
v) a second sdABD-TTA;
vi) a cleavable linker;
vii) a pseudo Fv domain comprising:
1) a pseudo variable light domain;
2) anon-cleavable linker; and
3) a pseudo variable heavy domain; and
viii) an optional cleavable linker; and
ix) an Fc domain;
wherein said variable heavy domain and first variable light domain are capable
of binding human CD3 but said constrained Fv domain does not bind CD3; wherein said
variable heavy domain and said pseudo variable light domain intermolecularly associate to
form an inactive Fv; and wherein said variable light domain and said pseudo variable heavy

domain intermolecularly associate to form an inactive Fv.

2. The homodimeric protein composition according to claim 1, wherein said first variable
heavy domain is N-terminal to said first variable light domain and said pseudo variable light

domain is N-terminal to said pseudo variable heavy domain.

3. The homodimeric protein composition according to claim 1, wherein said first variable
light domain is N-terminal to said first variable heavy domain and said pseudo variable light

domain is N-terminal to said pseudo variable heavy domain.
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4. The homodimeric protein composition according to claim 1, wherein said first variable
light domain is N-terminal to said first variable heavy domain and said pseudo variable heavy

domain is N-terminal to said pseudo variable light domain.

5. The homodimeric protein composition according to claim 1, wherein said first variable
heavy domain is N-terminal to said first variable light domain and said pseudo variable heavy

domain is N-terminal to said pseudo variable light domain.

6. The homodimeric protein composition according to any of claims 1 to 5, wherein the
variable heavy chain comprises the amino acid sequence of SEQ ID NO:186 and the variable

light domain comprises the amino acid sequence of SEQ ID NO:170.

7. The homodimeric protein composition of any of claims 1 to 6, wherein the pseudo
variable heavy domain comprises the amino acid sequence of SEQ ID NO:190 and the

pseudo variable light domain comprises the amino acid sequence of SEQ ID NO:174.

8. The homodimeric protein composition of any of claims 1 to 6, wherein the pseudo
variable heavy domain comprises the amino acid sequence of SEQ ID NO:194 and the

pseudo variable light domain comprises the amino acid sequence of SEQ ID NO:178.

9. The homodimeric protein composition of any of claims 1 to 6, wherein the pseudo
variable heavy domain comprises the amino acid sequence of SEQ ID NO:198 and the

pseudo variable light domain comprises the amino acid sequence of SEQ ID NO:182.

10. The homodimeric protein composition of any of claims 1 to 9, wherein the TTA is

selected from the group consisting of EGFR, FOLR1, B7H3, EpCAM, Trop2, and CAO9.

11. The homodimeric protein composition of any of claims 1 to 10, wherein said first and

second sdABDs bind to the same TTA.

12. The homodimeric protein composition according to any of claims 1 to 10, wherein

said first and second sdABDs bind to different TTAs.

13. The homodimeric protein composition according to any of claims 1 to 11, wherein

said first and second sdABD-TTAs are the same.

14. The homodimeric protein composition according to any of claims 1 to 12, wherein

said first and second sdABD-TTAs are different.
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15. The homodimeric protein composition of any of claims 1 to 14, wherein said
sdABD(s) is selected from the group consisting of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74,
78, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154,
158, 162, and 166.

16. The homodimeric protein composition of any of claims 1 to 15, wherein said first
cleavable linker and/or said optional cleavable linker are cleaved by a human protease
selected from the group consisting of MMP2, MMP9, Cathepsin S, Cathepsin K, Cathespin
L, GranzymeB, uP A, Kallekriein7, matriptase and thrombin.

17. The homodimeric protein composition of any of claims 1 to 16 wherein each
monomer comprises an amino acid sequence selected from the group consisting of Pro556
(SEQ ID NO:36), Pro587 (SEQ ID NO:38), Pro588 (SEQ ID NO:39), and Pro589 (SEQ ID
NO:40).

18. A nucleic acid composition comprising a nucleic acid encoding said monomer of any

of claims 1 to 17.
19. An expression vector composition comprising said nucleic acid according to claim 18.
20. A host cell comprising said expression vector composition according to claim 19.

21. A method of making a homodimeric protein of any of claims 1 to 17 comprising:
culturing the host cell of claim 20 under conditions to express the homodimeric protein, and

recovering the heterodimeric protein.

22. A method of treating cancer comprising administering the homodimeric protein of

any one of claims 1 to 17.

23. A heterodimeric protein composition comprising:
(a) a first Fc monomer comprising a first Fc domain; and
(b) a second Fc monomer comprising, from N-to C terminal:
1) a first single domain antigen binding domain (sdABD) that binds to a first
tumor target antigen (TTA) (sdABD-TTA);
11) an optional domain linker;

iii) a constrained Fv domain comprising:
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1) a variable heavy domain comprising vhCDR1, vhCDR2, and
vhCDR3;
2) a constrained, non-cleavable linker (CNCL); and
3) a variable light domain comprising vICDR1, vICDR2, and vICDR3;
iv) an optional domain linker;
v) a second sdABD-TTA;
vi) a first cleavable linker;
vii) a pseudo Fv domain comprising:
1) a pseudo variable light domain;
2) anon-cleavable linker; and
3) a pseudo variable heavy domain; and
viii) an optional second cleavable linker; and
ix) a second Fc domain;
wherein said first Fc domain and said second Fc domain comprise a knob-in
hole modification; wherein said variable heavy domain and said variable light domain are
capable of binding human CD?3 but said constrained Fv domains do not bind CD3; wherein
said variable heavy domain and said pseudo variable light domain intermolecularly associate
to form an inactive Fv; and wherein said variable light domain and said pseudo variable

heavy domain intermolecularly associate to form an inactive Fv.

24. The heterodimeric protein composition according to claim 23, wherein said variable
heavy domain is N-terminal to said variable light domain and said pseudo variable light

domain is N-terminal to said pseudo variable heavy domain.

25. The heterodimeric protein composition according to claim 23, wherein said variable
heavy domain is N-terminal to said variable light domain and said pseudo variable heavy

domain is N-terminal to said pseudo variable light domain.

26. The heterodimeric protein composition according to claim 23, wherein said variable
light domain is N-terminal to said variable heavy domain and said pseudo variable light

domain is N-terminal to said pseudo variable heavy domain.

27. The heterodimeric protein composition according to claim 23, wherein said variable
light domain is N-terminal to said variable heavy domain and said pseudo variable heavy

domain is N-terminal to said pseudo variable light domain.
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28. The heterodimeric protein composition according to any of claims 23 to 27, wherein
said first Fc domain comprises a Fc-hole domain and said second Fc domain comprises a Fc-

knob domain.

29. The heterodimeric protein composition according to any of claims 23 to 28, wherein
the variable heavy chain comprises the amino acid sequence of SEQ ID NO:186 and the

variable light domain comprises the amino acid sequence of SEQ ID NO:170.

30. The heterodimeric protein composition of any of claims 23 to 29, wherein the pseudo
variable heavy domain comprises the amino acid sequence of SEQ ID NO:190 and the

pseudo variable light domain comprises the amino acid sequence of SEQ ID NO:174.

31. The heterodimeric protein composition of any of claims 23 to 29, wherein the pseudo
variable heavy domain comprises the amino acid sequence of SEQ ID NO:194 and the

pseudo variable light domain comprises the amino acid sequence of SEQ ID NO:178.

32. The heterodimeric protein composition of any of claims 23 to 29, wherein the pseudo
variable heavy domain comprises the amino acid sequence of SEQ ID NO:198 and the

pseudo variable light domain comprises the amino acid sequence of SEQ ID NO:182.

33. The heterodimeric protein composition of any of claims 23 to 32, wherein the TTA is

selected from the group consisting of EGFR, FOLR1, B7H3, EpCAM, Trop2, and CAO9.

34. The heterodimeric protein composition of any of claims 23 to 33, wherein said first

and second sdABDs bind to the same TTA.

35. The heterodimeric protein composition according to any of claims 23 to 33, wherein

said first and second sdABDs bind to different TTAs.

36. The heterodimeric protein composition according to any of claims 23 to 34, wherein

said first and second sdABD-TTAs are the same.

37. The heterodimeric protein composition according to any of claims 23 to 35, wherein

said first and second sdABD-TTAs are different.

38. The heterodimeric protein composition of any of claims 23 to 37, wherein said

sdABD(s) is selected from the group consisting of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74,
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78, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154,
158, 162, and 166.

39. The heterodimeric protein composition of any of claims 23 to 38, wherein said
cleavable linker and/or said optional cleavable linker are cleaved by a human protease
selected from the group consisting of MMP2, MMP9, Cathepsin S, Cathepsin K, Cathespin
L, GranzymeB, uPA, Kallekriein7, matriptase, and thrombin.

40. The heterodimeric protein composition of any of claims 23 to 39, wherein said first
Fc monomer comprises an amino acid sequence selected from the group consisting of Pro574

(SEQ ID NO:41) and Pro688 (SEQ ID NO:47).

41. The heterodimeric protein composition of any of claims 23 to 40, wherein said
second Fc monomer comprises an amino acid sequence selected from the group consisting of

Pro575 (SEQ ID NO:42), Pro576 (SEQ ID NO:43), and Pro689 (SEQ ID NO:48).

42. The heterodimeric protein composition of any of claims 23 to 41, comprising any one
of the heterodimeric protein pairs selected from the group consisting of Pro574+Pro575,

Pro574+Pro576, Pro688+Pro689, Pro574+Pro689, Pro688+Pro575, and Pro688+Pro576.

43. A nucleic acid composition comprising (a) a first nucleic acid encoding said first Fc
monomer of any of claims 23 to 42, and/or (b) a second nucleic acid encoding said second Fc

monomer of any of claims 23 to 42.

44. An expression vector composition comprising said first nucleic acid according to

claim 43, and/or said second nucleic acid according to claim 43.

45. A host cell for expressing said heterodimeric protein composition of any of claims 23

to 41 comprising said expression vector composition according to claim 44,

46. A method of making a heterodimeric protein comprising: culturing the host cell of
claim 45 under conditions to express the heterodimeric protein, and recovering the

heterodimeric protein.

47. A method of treating cancer comprising administering the heterodimeric protein of

any one of claims 23 to 42.

48. A heterodimeric protein composition comprising:
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(a) a first Fc monomer comprising, from N- to C- terminal:

1) a first single domain antigen binding domain (sdABD) that binds to a first

tumor target antigen (TTA) (sdABD-TTA);

vhCDR3;

vICDR3;

11) an optional domain linker;
ii1) a first constrained Fv domain comprising:

1) a first variable heavy domain comprising vhCDR1, vhCDR2, and

2) a first constrained, non-cleavable linker (CNCL); and

3) a first variable light domain comprising vICDR1, vICDR2, and

iv) an optional domain linker;
v) a second sdABD-TTA;
vi) a first cleavable linker;
vii) a first pseudo Fv domain comprising:
1) afirst pseudo variable light domain;
2) a non-cleavable linker; and
3) a first pseudo variable heavy domain;
viii) a first optional cleavable linker; and

ix) a first Fc-hole domain; and

(b) a second Fc monomer comprising, from N-to C terminal:

vhCDR3;

vICDR3;

1) a third sdtABD-TTA;
11) an optional domain linker;
ii1) a second constrained Fv domain comprising:

1) a second variable heavy domain comprising vhCDR1, vhCDR2, and

2) a second CNCL; and
3) a second variable light domain comprising vICDR1, vICDR2, and

iv) an optional domain linker;
v) a fourth sdABD-TTA;
vi) a second cleavable linker;
vii) a second pseudo Fv domain comprising:
1) a second pseudo variable light domain;

2) anon-cleavable linker; and
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3) a second pseudo variable heavy domain;
viii) a second optional cleavable linker; and
ix) a second Fc-knob domain;
wherein said first variable heavy domain and said first variable light domain and

said second variable heavy domain and said second variable light domain are capable of
binding human CD3 but said constrained Fv domains do not bind CD3; wherein said variable
heavy domains and said pseudo variable light domains intermolecularly associate to form
inactive Fvs; and wherein said variable light domains and said pseudo variable heavy

domains intermolecularly associate to form inactive Fvs.

49. The heterodimeric protein composition according to claim 48, wherein said first
variable heavy domain is N-terminal to said first variable light domain and said first pseudo
variable light domain is N-terminal to said first pseudo variable heavy domain and/or wherein
said second variable heavy domain is N-terminal to said second variable light domain and
said second pseudo variable light domain is N-terminal to said second pseudo variable heavy

domain..

50. The heterodimeric protein composition according to claim 48, wherein said first
variable light domain is N-terminal to said first variable heavy domain and said first pseudo
variable light domain is N-terminal to said first pseudo variable heavy domain and/or wherein
said second variable light domain is N-terminal to said second variable heavy domain and
said second pseudo variable light domain is N-terminal to second first pseudo variable heavy

domain.

51. The heterodimeric protein composition according to claim 48, wherein said first
variable heavy domain is N-terminal to said first variable light domain and said first pseudo
variable heavy domain is N-terminal to said first pseudo variable light domain and/or wherein
said second variable heavy domain is N-terminal to said second variable light domain and
said second pseudo variable heavy domain is N-terminal to said second pseudo variable light

domain.

52. The heterodimeric protein composition according to claim 48, wherein said first
variable light domain is N-terminal to said first variable heavy domain and said first pseudo
variable heavy domain is N-terminal to said first pseudo variable light domain and/or wherein

said second variable light domain is N-terminal to said second variable heavy domain and
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said second pseudo variable heavy domain is N-terminal to said second pseudo variable light

domain and/or.

53. The heterodimeric protein composition according to any of claims 48 to 52, wherein
the variable heavy chain comprises the amino acid sequence of SEQ ID NO:186 and the

variable light domain comprises the amino acid sequence of SEQ ID NO:170.

54. The heterodimeric protein composition of any of claims 48 to 53, wherein the pseudo
variable heavy domain comprises the amino acid sequence of SEQ ID NO:190 and the

pseudo variable light domain comprises the amino acid sequence of SEQ ID NO:174.

55. The heterodimeric protein composition of any of claims 48 to 53, wherein the pseudo
variable heavy domain comprises the amino acid sequence of SEQ ID NO:194 and the

pseudo variable light domain comprises the amino acid sequence of SEQ ID NO:178.

56. The heterodimeric protein composition of any of claims 48 to 53, wherein the pseudo
variable heavy domain comprises the amino acid sequence of SEQ ID NO:198 and the

pseudo variable light domain comprises the amino acid sequence of SEQ ID NO:182.

57. The heterodimeric protein composition of any of claims 48 to 56, wherein the TTA is

selected from the group consisting of EGFR, FOLR1, B7H3, EpCAM, Trop2, and CAO9.

58. The heterodimeric protein composition of any of claims 48 to 57, wherein said first
and second sdABDs bind to the same TTA and/or said third and fourth sdABDs bind to the
same TTA.

59. The heterodimeric protein composition according to any of claims 48 to 58, wherein

said first, second, third, and fourth sdABDs bind to the same TTA.

60. The heterodimeric protein composition according to any of claims 48 to 59, wherein
said first and second siABD-TTAs are the same and/or said third and fourth s_tABD-TTAs

are the same.

61. The heterodimeric protein composition according to any of claims 48 to 59, wherein
said first and second siABD-TTAs are different and/or said third and fourth sitABD-TTAs

are different.
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62. The heterodimeric protein composition according to any of claims 48 to 57, wherein

said first, second, third, and fourth sdABDs bind to the different TTAs.

63. The heterodimeric protein composition of any of claims 48 to 62, wherein said
sdABD(s) is selected from the group consisting of SEQ ID NOS:50, 54, 58, 62, 66, 70, 74,
78, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154,
158, 162, and 166.

64. The heterodimeric protein composition of any of claims 48 to 63, wherein said first
and/or second cleavable linkers are cleaved by a human protease selected from the group
consisting of MMP2, MMP9, Cathepsin S, Cathepsin K, Cathespin L, GranzymeB, uPA,

Kallekriein7, matriptase, and thrombin

65. The heterodimeric protein composition of any of claims 48 to 64, wherein said first
and/or second optional cleavable linkers are cleaved by a human protease selected from the
group consisting of MMP2, MMP9, Cathepsin S, Cathepsin K, Cathespin L, GranzymeB,

uPA, Kallekriein7, matriptase, and thrombin.

66. The heterodimeric protein composition of any of claims 48 to 65, wherein said first
Fc monomer comprises an amino acid sequence selected from the group consisting of Pro584

(SEQ ID NO:44), Pro585 (SEQ ID NO:45), and Pro586 (SEQ ID NO:46).

67. The heterodimeric protein composition of any of claims 48 to 66, wherein said
second Fc monomer comprises an amino acid sequence of Pro575 (SEQ ID NO:412or

Pro576 (SEQ ID NO:43).

68. A nucleic acid composition comprising (a) a first nucleic acid encoding said first
monomer of any of claims 48 to 67, and/or (b) a second nucleic acid encoding said second

monomer of any of claims 48 to 67.

69. An expression vector composition comprising said first nucleic acid according to

claim 68, and/or said second nucleic acid according to claim 68.

70. A host cell for expressing said heterodimeric protein composition of any of claims 47

to 67 comprising said expression vector composition according to claim 69.
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71. A method of making a heterodimeric protein according to any of claims 48 to 67
comprising: culturing the host cell of claim 70 under conditions to express the heterodimeric

protein, and recovering the heterodimeric protein.

72. A method of treating cancer comprising administering the heterodimeric protein of

any one of claims 48 to 67.
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FIG. 1A

aEGFR1

EVQLVESGGGLVQAGGSLRLSCAASGRTFSSYAMGWFRQAPGKEREFVVAINWS
SGSTYYADSVKGRFTISRDNAKNTMYLQMNSLKPEDTAVYYCAAGYQINSGNYNF
KDYEYDYWGQGTQVTVSS (SEQ ID NO:50)

sdCDR1 GRTFSSYAMG (SEQ ID NO:51)
sdCDR2 INWSSGSTYYADSVKG (SEQ ID NO:52)
sdCDR3 GYQINSGNYNFKDYEYDY (SEQ ID NO:53)

aEGFR2

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWR
GDSTGYADSVKGRFTISRDNAKNTVYDLQMNSLKPEDTAIYYCAAAAGSAWYGTLY
EYDYWGQGTQVTVSS (SEQ ID NO:54)

sdCDR1 GRTSRSYGMG (SEQ ID NO:55)
sdCDR2 GISWRGDSTGYADSVKG (SEQ ID NO:56)
sdCDR3 AAGSAWYGTLYEYDY (SEQ ID NO:57)

haEGFR1

EVQLVESGGGLVQPGGSLRLSCAASGRTFSSYAMGWFRQAPGKEREFVVAINWS
SGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGYQINSGNYNF
KDYEYDYWGQGTLVTVSS (SEQ ID NO:58)

sdCDR1 GRTFSSYAMG (SEQ ID NO:59)
sdCDR2 INWSSGSTYYADSVKG (SEQ ID NO:60)
sdCDR3 GYQINSGNYNFKDYEYDY (SEQ ID NO:61)

aEGFR2a sdAb

EVQLVESGGGVVRPGGSLRLSCAASGRTSRSYGMGWFRQAPGKEREFVSGISW
RGDSTGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYYCAAAAGSAWYGTL
YEYDYWGQGTLVTVSS (SEQ ID NO:62)

sdCDR1 GRTSRSYGMG (SEQ ID NO:63)
sdCDR2 GISWRGDSTGYADSVKG (SEQ ID NO:64)
sdCDR3 AAGSAWYGTLYEYDY (SEQ ID NO:65)

haEGFR2d

QVKLVESGGGVVRPGGSLTLSCAASGRTSRSYGMGWFRQAPGKEREFVSGISWR
GDSTGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYYCAAAAGSAWYGTLY
EYDYWGQGTLVTVSS (SEQ ID NO:66)

sdCDR1 GRTSRSYGMG (SEQ ID NO:67)
sdCDR2 GISWRGDSTGYADSVKG (SEQ ID NO:68)
sdCDR3 AAGSAWYGTLYEYDY (SEQ ID NO:69)
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FIG. 1B

aFOLR1 h77-2

QVQLVESGGGLVQPGGSLRLSCAASGFTVSNSVMAWYRQTPGNEREFVAIINSIGI
TNYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYVCNRNEDRIYWGQGTLVT
VSS (SEQ ID NO:70)

sdCDR1 GFTVSNSVMA (SEQ ID NO:71)
sdCDR2 [INSIGITNYADSVKG (SEQ ID NO:72)
sdCDR3 NFDRIY (SEQ ID NO:73)

aFOLR1 h59.3

QVQLVESGGGLVQPGGSLRLSCAAPGNTFSISAMGWYRQAPGKQREWVAVTHS
DYSTNYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCKHYGIDYWGQGTL
VTVSS (SEQ ID NO:74)

sdCDR1 GNTFSISAMG (SEQ ID NO:75)
sdCDR2 VTHSDYSTNYADSVKG (SEQ ID NO:76)
sdCDR3 YGIDY (SEQ ID NO:77)

aFOLR1 h22-4

QVQLVESGGGLVQPGGSLRLSCEASGTTFSRDVMG\WYRQAPGKQRELVAIISRG
GSTNYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCNANTATWGRVFWG
QGTLVTVSS (SEQ ID NO:78)

sdCDR1 GTTFSRDVMG (SEQ ID NO:79)
sdCDR2 IISRGGSTNYADSVKG (SEQ ID NO:80)
sdCDR3 NTATWGRVF (SEQ ID NO:81)

aB7H3 hF7

QVQLQESGGGLVQPGGSLRLSCAPSRRTFHTYHMGWFRQAPGKEREFVAVINWS
GGSTVYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGATTQRATEA
SYDYWGQGTLVTVSS (SEQ ID NO:82)

sdCDR1 RRTEFHTYHMG (SEQ ID NO:83)
sdCDR2 VINWSGGSTVYADSVKG (SEQ ID NO:84)
sdCDR3 GGATTQRATEASYDY (SEQ ID NO:85)
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FIG.1C

aB7H3 hF12

QVQLQESGGGLVQPGGSLRLSCEASPRTESTYSMAWFRQAPGKERSFVAAINWS
GGNTSYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGVLAHHNYEY
DYWGQGTLVTVSS (SEQ ID NO:86)

sdCDR1 PRTFSTYSMA (SEQ ID NO:87)
sdCDR2 AINWSGGNTSYADSVKG (SEQ ID NO:88)
sdCDR3 GGVLAHHNYEYDY (SEQ ID NO:89)

aB7H3 hF12 (N57Q)

QVQLQESGGGLVQPGGSLRLSCEASPRTFSTYSMAWFRQAPGKERSFVAAINWS
GGQTSYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGVLAHHNYEY
DYWGQGTLVTVSS (SEQ ID NO:90)

sdCDR1 PRTESTYSMA (SEQ ID NO:91)
sdCDR2 AINWSGGQTSYADSVKG (SEQ ID NO:92)
sdCDR3 GGVLAHHNYEYDY (SEQ ID NO:93)

aB7H3 hF12 (N57E)

QVQLQESGGGLVQPGGSLRLSCEASPRTFSTYSMAWFRQAPGKERSFVAAINWS
GGETSYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGVLAHHNYEY
DYWGQGTLVTVSS (SEQ ID NO:94)

sdCDR1 PRTESTYSMA (SEQ ID NO:95)
sdCDR2 AINWSGGETSYADSVKG (SEQ ID NO:96)
sdCDR3 GGVLAHHNYEYDY (SEQ ID NO:97)

aB7H3 hF12 (N57D)

QVQLQESGGGLVQPGGSLRLSCEASPRTESTYSMAWFRQAPGKERSFVAAINWS
GGDTSYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGVLAHHNYEY
DYWGQGTLVTVSS (SEQ ID NO:98)

sdCDR1 PRTESTYSMA (SEQ ID NO:99)
sdCDR2 AINWSGGDTSYADSVKG (SEQ ID NO:100)
sdCDR3 GGVLAHHNYEYDY (SEQ ID NO:101)
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FIG. 1D

aB7H3 hF12 (S59A)

QVQLQESGGGLVQPGGSLRLSCEASPRTESTYSMAWFRQAPGKERSFVAAINWS
GGNTAYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGVLAHHNYEY
DYWGQGTLVTVSS (SEQ ID NO:102)

sdCDR1 PRTESTYSMA (SEQ ID NO:103)
sdCDR2 AINWSGGNTAYADSVKG (SEQ ID NO:104)
sdCDR3 GGVLAHHNYEYDY (SEQ ID NO:105)

aB7H3 hF12 (S59Y)

QVQLQESGGGLVQPGGSLRLSCEASPRTFSTYSMAWFRQAPGKERSFVAAINWS
GGNTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGVLAHHNYEY
DYWGQGTLVTVSS (SEQ ID NO:106)

sdCDR1 PRTESTYSMA (SEQ ID NO:107)
sdCDR2 AINWSGGNTYYADSVKG (SEQ ID NO:108)
sdCDR3 GGVLAHHNYEYDY (SEQ ID NO:109)

aEpCAM h13

QVQLVESGGGLVQPGGSLTLSCAASGTGSIFSINLMGWYRQAPGKQRELVARITS
GDSTVYADSVKGRFTISRDNSKNTLYLQMNSLRPEDTAVYYCNLLLRSSPGATTPY
WGQGTLVTVSS (SEQ ID NO:110)

sdCDR1 GTGSIFSINLMG (SEQ ID NO:111)
sdCDR2 RITSGDSTVYADSVKG (SEQ ID NO:112)
sdCDR3 LLRSSPGATTPY (SEQ ID NO:113)

aEpCAM h23

QVQLVESGGGLVQPGGSLTLSCVISGSFSALWAMRWYRQAPGQQRELVASSRG
GTTSYADSVKGRFTISRDNSKNTLYLQMNSLRPEDTAVYYCNAIDGHLAYWGQGT
LVTVSS (SEQ ID NO:114)

sdCDR1 GSFSALWAMR (SEQ ID NO:115)
sdCDR2 SSRGGTTSYADSVKG (SEQ ID NO:116)
sdCDR3 IDGHLAY (SEQ ID NO:117)
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FIG. 1E

acEpCAM hVIB665

QVQLLESGGGLVQPGGSLRLSCAASGRTFSDYDMGWFRQGPGKEREFVAAISWS
GGHTNYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAADLRFTGGDTTT
PETYDYWGQGTLVTVSS (SEQ ID NO:118)

sdCDR1 GRTESDYDMG (SEQ ID NO:119)
sdCDR2 AISWSGGHTNYADSVKG (SEQ ID NO:120)
sdCDR3 DLRFTGGDTTTPETYDY (SEQ ID NO:121)

acEpCAM hVIB666

QVQLVESGGGLVQPGRSLRLSCAASGRTLDNYDMGWFRQGPGKEREFVAAISWS
GGSTDYAYSVTGRFTISRDNAKNSLYLQMNSLRAEDTALYYCAADLRFTGGDTMT
PETYDYWGQGTLVTVSS (SEQ ID NO:122)

sdCDR1 GRTLDNYDMG (SEQ ID NO:123)
sdCDR2 AISWSGGSTDYAYSVTG (SEQ ID NO:124)
sdCDR3 DLRFTGGDTMTPETYDY (SEQ ID NO:125)

aTrop2 hVIB557

QVQLLESGGGLVQPGGSLRLSCAASGRTFSSQSMGWFRQAPGKEREFVSAISWT
GANPTYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAADTSGGSYYYER
ATAETSYDYWGQGTLVTVSS (SEQ ID NO:126)

sdCDR1 GRTESSQSMG (SEQ ID NO:127)
sdCDR2 AISWTGANPTYADSVKG (SEQ ID NO:128)
sdCDR3 DTSGGSYYYERATAETSYDY (SEQ ID NO:129)

aTrop2 hVIB565

QVQLLESGGGLVQPGGSLRLSCAASGFTFDYYAIGWFRQAPGKEREGVSCISSSH
GSTYYADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCATAGDGGDYHCSGL
VDYGMDYWGKGTLVTVSS (SEQ ID NO:130)

sdCDR1 GFTEDYYAIG (SEQ ID NO:131)
sdCDR2 CISSSHGSTYYADSVKG (SEQ ID NO:132)
sdCDR3 AGDGGDYHCSGLVDYGMDY (SEQ ID NO:133)
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FIG. 1F

aTrop2 hVIB575

QVQLLESGGGLVQPGGSLRLSCLASGRTVGRTAMGWFRQPPGKEREFVATISWA
GGTTYYADFVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAASEPYSDYDPSG
MVYWGKGTLVTVSS (SEQ ID NO:134)

sdCDR1 GRTVGRTAMG (SEQ ID NO:135)
sdCDR2 TISWAGGTTYYADFVKG (SEQ ID NO:136)
sdCDR3 SEPYSDYDPSGMVY (SEQ ID NO:137)

aTrop2 hVIB578

QVQLLESGGGLVQPGGSLRLSCAASGRTFGRAAMGWFRQPPGKEREFAATISWS
GSNTYYADFVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCAASEPYSDYDPSG
MVYWGKGTLVTVSS (SEQ ID NO:138)

sdCDR1 GRTFGRAAMG (SEQ ID NO:139)
sdCDR2 TISWSGSNTYYADFVKG (SEQ ID NO:140)
sdCDR3SEPYSDYDPSGMVY (SEQ ID NO:141)

aTrop2 hVIB609

QVQLLESGGGLVQPGGSLRLSCALSGLTENTYPMAWFRQPPGQEREFVADMSW
SGTNTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGWPYSGTGRS
TTDYTYWGQGTLVTVSS (SEQ ID NO:142)

sdCDR1 GLTENTYPMA (SEQ ID NO:143)
sdCDR2 DMSWSGTNTYYADSVKG (SEQ ID NO:144)
sdCDR3 GWPYSGTGRSTTDYTY (SEQ ID NO:145)

aTrop2 hVIB619

QVQLLESGGGLVQPGGSLRLSCAASGRSFSRYGMGWLRQAPGKERELVASISWS
GHSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAESLPYESGSPR
LTDFASWGQGTLVTVSS (SEQ ID NO:146)

sdCDR1 GRSFSRYGMG (SEQ ID NO:147)
sdCDR2 SISWSGHSTYYADSVKG (SEQ 1D NO:148)
sdCDR3 ESLPYESGSPRLTDFAS (SEQ ID NO:149)

aCA9 hViB456 sdAb

QVQLVESGGGLVQPGGSLRLSCAASGSALINAMGWYRQAPGKQRELVATVIRS
GRTNYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCNVALWIADGEYDYW
GQGTLVTVSS (SEQ ID NO:150)

sdCDR1 GSALIINAMG (SEQ ID NO:151)
sdCDR2 TVTRSGRTNYADSVKG (SEQ ID NO:152)
sdCDR3 ALWIADGEYDY (SEQ ID NO:153)
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FIG.1G

aCA9 hViB476 sdAb

QVQLVESGGGLVQPGGSLRLSCAASGNIFIINVMGWYRQAPGKQRELVATITNGG
RTHYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCNANHIELGDYWGQGT
LVTVSS (SEQ ID NO:154)

sdCDR1 GNIFIINVMG (SEQ ID NO:155)
sdCDR2 TITNGGRTHYADSVKG (SEQ ID NO:156)
sdCDR3 NHIELGDY (SEQ ID NO:157)

aCA9 hVIB407 sdAb

QVQLVESGGGLVQPGGSLRLSCTASGIIFSVYDMGWYRQTPGKQREFVARITAGG
GTYLTDSVKGRFTISRDNSKNTLYLQMNSLRAEDTGVYYCNAAWIGDDYWGQGTL
VTVSS (SEQ ID NO:158)

sdCDR1 GIIFSVYDMG (SEQ ID NO:159)
sdCDR2 RITAGGGTYLTDSVKG (SEQ ID NO:160)
sdCDR3 AWIGDDY (SEQ ID NO:161)

aCA9 hVIB445 sdAb

QVQLVESGGGLVKPGGSLRLSCAASGITENLHAMRWYRRAPGKQRELVAYISARD
WTNYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCNTDLVGEDYWGRGT
LVTVSS (SEQ ID NO:162)

sdCDR1 GITENLHAMR (SEQ ID NO:163)
sdCDR2 YISARDWTNYADSVKG (SEQ ID NO:164)
sdCDR3 DLVGEDY (SEQ ID NO:165)
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FIG. 2A

oaCD3 scFv domains

aCD3 Vi

QTWTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNVWQQKPGQAPRGLIGGTKF
LVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL
(SEQ ID NO:170)

aVLCDR1 ASSTGAVTSGNYPN (SEQ ID NO:171)
aVLsdCDR2 GTKFLVP (SEQ ID NO:172)
aVLsdCDR3 TLWYSNRWV (SEQ ID NO:173)

oaCD3 Vii

QTVWTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQQKPGQAPRGLIGDYK
DDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGGTKLT
VL (SEQ ID NO:174)

iVLCDR1 GSSTGAVTSGNYPN (SEQ ID NO:175)
iVLsdCDR2 DYKDDDDK (SEQ ID NO:176)
iVLsdCDR3 VLWYSNRWYV (SEQ ID NO:177)

aCD3 Vii2

QTVWTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWWQQKPGQAPRGLIGGTK
DDAPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGGTKLTV
L (SEQ ID NO:178)

iVLCDR1 GSSTGAVTSGNYPN (SEQ ID NO:179)
iVLsdCDR2 GTKDDAP (SEQ ID NO:180)
iVLsdCDR3 VLWYSNRWV (SEQ ID NO:181)

aCD3 ViiGL

QTVWTQEPSLTVSPGGTVTLTCGSSTGAVTSGHYPNVWQQKPGQAPRGLIGGTS
NKHSWTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWGSRRWVFGGGTKLTV
L (SEQ ID NO:182)

aViiGLCDR1 GSSTGAVTSGHYPN (SEQ ID NO:183)
aVLiGLCDR2 GTSNKHS (SEQ ID NO:184)
aVGLCDR3 VLWGSRRWV (SEQ ID NO:185)
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FIG. 2B

aCD3 Vu

EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKY
NNYATYYADQVKDRFTISRDDSKNTAYLQMNNLKTEDTAVYYCVRHANFGNSYIS
YWAYWGQGTLVTVSS (SEQ ID NO:186)

aVHCDR1 GETENKYAIN (SEQ ID NO:187)
aVHsdCDR2 RIRSKYNNYATYYADQVKD (SEQ ID NO:188)
aVHsdCDR3 HANFGNSYISYWAY (SEQ ID NO:189)

oaCD3 Vhi

EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAMNWVRQAPGKGLEWVARIRSK
YDYKDDDDKADSVKDRFTISRDDSKNTAYLQMNNLKTEDTAVYYCVRHGNFGNSY
ISYWAYWGQGTLVTVSS (SEQ ID NO:190)

iVHSdCDR1 GFTENKYAMN (SEQ ID NO:191)
iVHsdCDR2 RIRSKYDYKDDDDKADSVKD (SEQ ID NO:192)
iVHSdCDR3 HGNFGNSYISYWAY (SEQ ID NO:193)

aCD3 Vhiz

EVQLVESGGGLVQPGGSLKLSCAASGFTENKHAMNWYVRQAPGKGLEWVARIRSK
YNNYATAYADSVKDRFTISRDDSKNTAYLQMNNLKTEDTAVYYCVRHGNFGNSY]
SYWAYWGQGTLVTVSS (SEQ ID NO:194)

iVHSdCDR1 GFTENKHAMN (SEQ ID NO:195)
iVHsdCDR2 RIRSKYNNYATAYADSVKD (SEQ ID NO:196)
iVHSdCDR3 HGNFGNSYISYWAY (SEQ ID NO:197)

aCD3 VHiGL4
EVQLVESGGGLVQPGGSLKLSCAASGFTEFSGYAMNWVRQAPGKGLEWVARIRSK
ANSYATEYAASVKDRFTISRDDSKNTAYLQMNNLKTEDTAVYYCVRHGNAGNSAI
SYWAYWGQGTLVTVSS (SEQ ID NO:198)

aVHIGL4CDR1 GFTESGYAMN (SEQ ID NO:199)
aVHIGL4CDR2 RIRSKANSYATEYAASVKD (SEQ ID NO:200)
aVHIGL4CDR3 HGNAGNSAISYWAY (SEQ ID NO:201)
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FIG. 2C

oHSA half-life extension domain (aHSA (10GE}))

EVQLVESGGGLVQPGNSLRLSCAASGFTFSKFGMSWVRQAPGKGLEWVSSISGS
GRDTLYAESVKGRFTISRDNAKTTLYLQMNSLRPEDTAVYYCTIGGSLSVSSQGTL
VTVSS (SEQ ID NO:202)

sdCDR1 GFTFSKFGMS (SEQ ID NO:203)
sdCDR2 SISGSGRDTLYAESVKG (SEQ ID NO:204)
sdCDR3 GGSLSV (SEQ 1D NO:205)

aHSA half-life extension domain with His tag

EVQLVESGGGLVQPGNSLRLSCAASGFTFSKFGMSWVRQAPGKGLEWVSSISGS
GRDTLYAESVKGRFTISRDNAKTTLYLQMNSLRPEDTAVYYCTIGGSLSVSSQGTL
VTVSS/HHHHHH (SEQ ID NO:206)

sdCDR1 GFTFSKEGMS (SEQ ID NO:207)
sdCDR2 SISGSGRDTLYAESVKG (SEQ ID NO:208)
sdCDR3 GGSLSV (SEQ ID NO:209)

HSA half-life extension domain

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLYNEVTEFAKTCVAD
ESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPN
LPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTEC
CQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRF
PKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCE
KPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYKTTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCE
LFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPC
AEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVYNRRPCFSALEVDETYVPKEFNA
ETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKA
DDKETCFAEEGKKLVAASRAALGL (SEQ ID NO:166)
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FIG. 3A

Cleavable Linkers (Recognition site in bold, cleavage site marked with*/”)
MMP 2/9
GPAG/MKGL (SEQ ID NO:210)
SGGPGPAG/MKGLPGS (SEQ ID NO:211)
SGGGPGPAG/MKGLPGGS (SEQ ID NO:212)

Meprin A/B
GGGGKKLA/DEPEGGGS (SEQ ID NO:213)

SGGGKKLA/DEPEGGS (SEQ ID NO:214)
KKLA/DEPE (SEQ ID NO:215)

Meprin A/B (Variant, high efficiency)
GGGKFLA/DEPEGG (SEQ ID NO:216)
Cathepsin S, K, L

GGGARLQ/SAAPGGGS (SEQ ID NO:217)
SGGGARLQ/SAAPGGGS (SEQ ID NO:218)
ARLQ/SAAP (SEQ ID NO:219)

Meprin/Granzyme B
SGGGGVYADSLEDGGGGS (SEQ ID NO:220)
GVYADSLEDG (SEQ ID NO:221)
Matriptase/uPA (MS)
GGGSLSGR/SDNHGGGS (SEQ ID NO:222)
GLSGR/SDNHG (SEQ ID NO:223)
Matriptase (MV)

SGGGSFTR/IQARVVGGGS (SEQ ID NO:224)
SFTR/QARVV (SEQ ID NO:225)
CathepsinS/MMP9/Meprin A
ARLQ/SAAPAG/LKGA (SEQ ID NO:226)
GARLQ/SAAPAG/LKGAG (SEQ ID NO:227)
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FIG. 3B

MMP9 (Variant, high efficiency)
GGPGPAG/MHGLPG (SEQ ID NO:228)
GSGGPGPAG/MHGLPGGS (SEQ ID NO:229)

MMP9 (Variant, low efficiency)
GGPGPAG/MEGLPG (SEQ ID NO:230)
MMP9-15 (K>E)

SGGPGPAG/MEGLPGS (SEQ ID NO:231)
MMP9-15 (M>P)

SGGPGPAG/PKGLPGS (SEQ ID NO:232)

Cleavable Linkers (Recognition site in bold, cleavage site marked with“/”)
Thrombin 1
GGGGLVPR/GSLGGGGS (SEQ ID NO:233)
Thrombin 2
SSGGGMPR/SFRGGGS (SEQ ID NO:234)

Enterokinase/Flag
GGGGDYKDDDDK/GGGS (SEQ ID NO:235)
KLK7-6

SGGGQNPY/SAGRGGGS (SEQ ID NO:236)
KLK7-13

SGGGQNPY/SAGGGSGG (SEQ ID NO:237)
KLK7-11

SGGGRNVY/SAGGGSGG (SEQ ID NO:238)
KLK7-10

SGGGQNTW/SAGKGGGS (SEQ ID NO:239)
uPA

GGGSHTGR/SAYFGGGS (SEQ ID NO:240)
MMP9-2

SGGPGPAG/LKGAPGS (SEQ ID NO:241)
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FIG. 3C

Protease Cleavage domain sequence | SEQ ID NO:
MMP7 KRALGLPG 242
MMP7 (DE)sRPLALWRS(DR)s 243
MMP9 PR(S/T)(L/N)(S/T) 244
MMP9 LEATA 245
MMP11 GGAANLVRGG 246
MMP14 SGRIGFLRTA 247
MMP PLGLAG 248
MMP PLGLAX 249
MMP PLGC(ME)AG 250
MMP ESPAYYTA 251
MMP RLQLKL 252
MMP RLQLKAC 253
MMP2, MMP9, MMP 14 EP(CIT)G(HOF)YL 254
Urokinase plasminogen activator (upa) | SGRSA 255
Urokinase plasminogen activator (upa) DAFK 256
Urokinase plasminogen activator (upa) | GGGRR 257
Lysosomal enzyme GFLG 258
Lysosomal enzyme ALAL 259
Lysosomal enzyme FK
Cathepsin B NLL
Cathepsin D PIC(ET)FF 260
Cathepsin K GGPRGLPG 261
Prostate specific antigen HSSKLQ 262
Prostate specific antigen HSSKLQL 263
Prostate specific antigen HSSKLQEDA 264
Herpes simplex virus protease LVLASSSFGY 265
HIV protease GVSQNYPIVG 266
CMV protease GVVQASCRLA 267
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FIG. 3D
Protease Cleavage domain sequence SEQ ID NO:
Thrombin F(PIP)RS 268
Thrombin DPRSFL 269
Thrombin PPRSFL 270
Caspase-3 DEVD 271
Caspase-3 DEVDP 272
Caspase-3 KGSGDVEG 273
Interleukin 1B converting enzyme GWEHDG 274
Enterokinase EDDDDKA 275
Fap KQEQNPGST 276
Kallikrein 2 GKAFRR 277
Plasmin DAFK 278
Plasmin DVLK 279
Plasmin DAFK 280
Top ALLLALL 281
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FIG. 3F

aCD3 scFv linkers

Normal/Non-cleavable linker
GGGGSGGGGSGGGGES (SEQ ID NO:282)
Constrained linker

GGGSGGGS (SEQ ID NO:283)

GGGS)n (SEQ ID NO:167), wherein n=1-10
GGSG)n (SEQ ID NO:168), wherein n=1-10
GGSGG)n (SEQ ID NO:169), wherein n=1-10
GGGGS)n (SEQ ID NO:284), wherein n=1-10

— e —
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FIG. 14A

Pro36 (SEQ ID NO:1)

sdAb EGFR2-domain linker-VH-cleavable linker (16-mer)-VLi-domain
linker-CH2-CH3 knob-HislO

FVOLVESGGGLVQAGGSLRLSCAASGRTFSSYAMGWFRQAPGKEREFVVAINWSSGSTYYADSV
EQRFTISRDNAKNTMYLQMNSLKPEDTAVYYCAAGYQINSGNYNFKDYEYDYWGQGTQVTVSS/
GGGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGEFTFNKYAINWVRQAPGKGLEWVARIRSK
YNNYATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQG
TLVTVSS/GGGGDYKDDDDKGGGS/ QTVVTQEPSLTVSPGGTVTLTCGSS TGAVTSGHY PNWV(Q
QKPGQAPRGLIGGTSNKHSWT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWGSRRWVEGGG
TKLTVL/GGGGSGGGS /DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAP
IFKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH

Pro37 (SEQ ID NO:2)

sdAb EGFR1-domain linker-VIL-cleavable linker (l6-mer)-VHi-domain
linker-sdAb GFP-CH2-CH3 hole-Strep II

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWEFRQAPGKEREFVSGISWRGDSTGYADSV
KGRFTISRDNAKNTVDLOMNSLKPEDTAIYYCARAAGSAWYGTLYEYDYWGQGTQVTVSS /GGG
GSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIGGTKEFLV
PGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVEGGGTKLTVL/ GGGGDYKDDDD
KGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFSGYAMNWVRQAPGKGLEWVARIRSKANSY
ATEYAASVKDREFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNAGNSATISYWAYWGQGTLVT
VSS/GGGGSGGGS/QVQLVESGGALVQPGGSLRLSCAASGFPVNRY SMRWYRQAPGKEREWVAG
MSSAGDRSSYEDSVKGREFTISRDDARNTVYLOMNSLKPEDTAVYYCNVNVGFEYWGQGTQVTVS
S/GGGSGGGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTIMISRTPEVTCVVVDVSHEDPEV
KENWYVDGVEVHENAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSD
GSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/SAWSHPQFEKGGGSGGG
SGGSSAWSHPQFEK

26/54



WO 2020/181145 PCT/US2020/021276

FIG. 14B

Pro38 (SEQ ID NO:3)

sdAb EGFRl1-domain linker-VIL-cleavable linker (l6-mer)-VHi-domain
linker-CH2-CH3 hole-MBP

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFROAPGKEREFVSGISWRGDSTGYADSV
EERFTISRDNAKNTVDLQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/ggg
GSGGGS/QTVVTIQEPSLTVSPGGTVTILTCASSTGAVTSGNYPNWVQOKPGQAPRGLIGGTKEFLV
EGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGGDYKDDDD
KGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFSGYAMNWVRQAPGKGLEWVARIRSKANSY
ATEYAASVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNAGNSATISYWAYWGQGTLVT
VSS/GGGSGGGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT
ISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLD
SDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSTLSLSPGK/ GGGGLVPRGSLGGGG
SKTEEGKLVIWINGDKGYNGLAEVGKKFEKDTGIKVTVEHPDKLEEKFPQVAATGDGPDIIEFWA
HDRFGGYAQSGLLAE I TPAAAFQDKLY PFTWDAVRYNGKLIAYPIAVEALSLIYNKDLLPNPPK
TWEE IPALDKE LKAKGKSAIMFNLQE PYFTWPLIAADGGYAFKYAAGKYD IKDVGVDNAGAKAG
LTFLVDLIKNKHMNADTDY STAEHAFNHGE TAMT INGPWAWSNIDTSAVNYGVTVLPTFKGQPS
KPFVGVLSAGINAASPNKELAKEFLENYLLTDEGLEAVNKDKPLGAVALKSYEEELVKDPRVAA
TMENAQKGE IMPNIPOMSAFWYAVRTAVINAASGRQTVDAALAAAQTN

Pro67 (SEQ ID NO:4)

sdAb EGFR2-domain linker-VH-cleavable linker (l6-mer)-VLi-CH2-
CH3 knob-HislO0

FEVQLVESGGGLVQAGGSLRLSCAASGRTFSSYAMGWFRQAPGKEREFVVAINWSSGSTYYADSV
KGRETISRDNAKNTMYLOMNSLKPEDTAVYYCAAGYQINSGNYNFKDYEYDYWGQGTQVTVSS/
GGGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGEFTFNKYAINWVRQAPGKGLEWVARIRSK
YNNYATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQG
TLVTVSS/GGGGDYKDDDDKGGGS/QTVVTQEPSLTVSPGGTVTLTCGSS TGAVTSGHY PNWVQ
QKPGQAPRGLIGGTSNKHSWT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWGSRRWVEFGGG
TKLTVL/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEF
LYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH
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FIG. 14C

Pro68 (SEQ ID NO:5)

sdAb EGFRl1-domain linker-VL-cleavable linker (l6-mer)-VHi-CH2-
CH3 hole-Strep II

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFROQAPGKEREFVSGISWRGDSTGYADSV
EQRFTISRDNAKNTVDLQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/ggg
GSGGGS/QTVVTIQEPSLTVSPGGTVTILTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIGGTKEFLV
PGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVEGGGTKLTVL/ GGGGDYKDDDD
KGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFSGYAMNWVRQAPGKGLEWVARIRSKANSY
ATEYAASVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNAGNSATISYWAYWGQGTLVT
VSS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT ISKAKGQFPR
EPOVYTLPPSREEMTKNQVSLSCAVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFLVS
KLTVDKSRWQQGNVFSCSVMHEATLHNHYTQKSLSLSPGK/ SAWSHPQFEKGGGSGGGSGGSSAW
SHPQFEK

Pro69 (SEQ ID NO:6)
sdAb EGFR1-CH2-CH3 hole-Strep II

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWEFRQAPGKEREFVSGISWRGDSTGYADSV
EQRFTISRDNAKNTVDLQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/DKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLEQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSREEMTKNQVSLSCAVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFELVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/ SAWSHPQFEKGGGSGGGSGGSSAWSHPQFEK
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FIG. 14D

Pro70 (SEQ ID NO:7)

sdAb EGFR2-domain linker-VH-cleavable linker (l6o-mer)-VLi-CH2-
CH3 knob-cleavable linker (l6-mer)-sdAb EGFR1l-domain linker-VL-
cleavable linker (l6-mer)-VHi-HislO

EVQLVESGGGLVQAGGSLRLSCAASGRTEFSSYAMGWERQAPGKEREFVVAINWSSGSTYYADSV
EQRFTISRDNAKNTMYLQMNSLKPEDTAVYYCAAQXQINSGNYNFKDYEYDYWGQGTQVTVSS/
GGGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSK
YNNYATYYADQVKDREFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQG
TLVTVSS/GGGGDYKDDDDKGGGS/ QTVVTQEPSLTVSPGGTVTLTCGSS TGAVTSGHY PNWV(Q
QKPGQAPRGLIGGTSNKHSWT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWGSRRWVEFGGG
TKLTVL/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFF
LYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK/ GGGGDYKDDDDKGGGS/ QVKL
FESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFROAPGKEREFVSGISWRGDSTGYADSVKGRE
TISRDNAKNTVDLOMNSLKPEDTATYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGGSGG
gg/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTP
ARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLIVL/GGCGGDYKDDDDKGGG
S/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKSAMNWVRQOAPGKGLEWVARIRSKYNNYATAY
ADSVKDRFTISRDDSKNTAYLQMNNLKTEDTAVYYCVRHGNFGNSY ITFWAYWGQGTLVTVSS/
HHHHHHHHHH

Pro71 (SEQ ID NO:8)

sdAb EGFR1-CH2-CH3 hole-cleavable linker (l6-mer)-sdAb EGFR1-
domain linker-VL-cleavable linker (16-mer)-VHi-Strep II

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGI SWRGDSTGYADSV
KGRFTISRDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVIVSS/DKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLEQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSREEMTKNQVSLSCAVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSEFELVSKLTVDKS
RWQOGNVFSCSVMHEALHNHY TQKSLSLSPGK/ GGGGDYKDDDDKGGGS/ QVKLEESGGGSVQT
GGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRET ISRDNAKNT
VDLQMNSLKPEDTATIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGGSGGGS/QTVVTQR
PSLTVSPGGTVILTCASSTGAVTSGNYPNWVOQOKPGOAPRGLIGGTKFLVPGTPARFSGSLLGG
KAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGGDYKDDDDKGGGS/EVQLVESG
GGLVQPGGSLKLSCAASGETENKSAMNWVROAPGKGLEWVARIRSKYNNYATAYADSVKDRET I
SRDDSKNTAYLQMNNLKTEDTAVYYCVRHGNEGNSYITFWAYWGQGTLVIVSS/SAWSHPQFEK
GGGSGGGSGGSSAWSHPQFEK
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FIG. 14E
Pro217 (SEQ ID NO:9)

sdAb EGFRl-domain linker-VH-non-cleavable linker (8-mer)-VL-
domain linker-sdAb EGFR1-MMP6 cleavage site-CH2-CH3 knob-Hisl0

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSV
KGRETISRDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTIVSS /GGG
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSG
GGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFROAPGKEREFVSGISWRGDSTGY
ADSVKGRFTISRDNAKNTVDLOMNSLKPEDTATIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS
/ SGGPGPAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH

Pro218 (SEQ ID NO:10)

VLi-non-cleavable linker (l16-mer)-VHi-MMP6 cleavage site-CH2-CH3
hole-Strep II

QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNY PNWVQOKPGOAPRGLIGDYKDDDDKGT PAR
FSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGGTKLTVL/GGGSGGGSGGGSGGGS/
EVQLVESGGGLVQPGGSLKLSCAASGEF TENKYAMNWVRQOAPGKGLEWVARIRSKYDYKDDDDKA
DSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFGNSY ISYWAYWGQGTLVTVSS/ S
GGPGPAGMKGI PGS/ DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGOQPREPOQVYTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGOPENNYKTTPEV
LDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/ SAWSHPQFEKGGG
SGGGSGGSSAWSHPQFEK
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FIG. 14F

Pro219 (SEQ ID NO:11)

sdAb EGFRl1-domain linker-VH-non-cleavable linker (8-mer)-VL-MMP6
cleavage site-CH2-CH3 knob-Hisl0

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWEFRQAPGKEREFVSGISWRGDSTGYADSV
EQRFTISRDNAKNTVDLQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/ggg
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDREFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/ SGGPG
PAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KEFNWYVDGVEVHENAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH

Prol86 (SEQ ID NO:12)

sdAb EGFR1-VH-non-cleavable (8-mer)-VL-non-cleavable (8-mer)-
sdAb EGFRl-cleavable linker (15-mer)-VHi-non-cleavable (8-mer)-
VLi- non-cleavable (8-mer)-sdAb has - His6

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQOAPGKEREFVSGISWRGDS TGYADSV
KGRFTISRDNAKNTVDLQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTIVSS/GGG
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSG
GGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFROAPGKEREFVSGISWRGDSTGY
ADSVKGRFTISRDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTIVSS
/ SGGPGPAGMKGLPGS/QTVVTQEPSLTVSPGGTVTLTCGSS TGAVTSGNY PNWVQQKPGQAFPR
GLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWY SNRWVFGGGTKLTVL/
GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVROAPGKGLEWVARIRSKY
DYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFGNSYISYWAYWGQG
TLVTVSS/GGGGSGGGS/EVQLVESGGGLVQPGNSLRLSCAASGFTFSKFGMSWVRQAPGKGLE
WVSSISGSGRDTLYAESVKGRFTISRDNAKTTLYLOMNSLRPEDTAVYYCTIGGSLSVSSQGTL
VTVSS/HHHHHH
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FIG. 14G

Pro9 (SEQ ID NO:13)

sdAb EGFR2- non-cleavable linker-VL-cleavable linker (l6-mer)-
VHi-Hisé6

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWEFRQAPGKEREFVSGISWRGDSTGYADSV
KGRETISRDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTIVSS /GGG
GSGGGS/QTVVTIQEPSLTVSPGGTVTILTCGSSTGAVTSGNYPNWVQQOKPGQAPRGLIGGTKEFLA
PGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWY SNRWVEFGGGTKLTVL/GGGGDYKDDDD
KGGGS /EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAMNWVRQAPGKGLEWVARIRSKYDYK
DDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNEFGNSYISYWAYWGQGTLV
TVSS/HHHHHH
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FIG. 16A

Fc Knob (SEQ ID NO:14)

DKTHTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT ISKAKGQPREPQV
YTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWOQOGNVESCSVMHEALHNHYTOKSLSLSPGK

Fc Hole (SEQ ID NO:15)

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPTEKT ISKAKGQPREPQV
YTLPPSREEMTKNQVSLSCAVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTV
DKSRWOQOQGNVESCSVMHEALHNHYTQKSLSLSPGK

Pro219 (SEQ ID NO:16)

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFROQAPGKEREFVSGISWRGDSTGYADSV
EERFTISRDNAKNTVDLQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/ggg
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/ SGGPG
PAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH

Pro219b (SEQ ID NO:17)

QVKLVESGGGVVRPGGSLTLSCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSV
EQRFTISRDNAKNSLYLQMNSLRAEDTALYYCAAAAGSAWYGTLYEYDYWGQGTLVTVSS/ggg
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNY PNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/ SGGPG
PAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTIEKTIS
KAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH
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FIG. 16B

Pro219c (SEQ ID NO:18)

EVQLVESGGGLVQPGGSLRLSCAASGRTFSSYAMGWFRQAPGKEREFVVAINWSSGSTYYADSV
EQRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGYQINSGNYNFKDYEYDYWGQGTLVTVSS/
GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKY
NNYATYYADQVKDRETISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGT
LVTVSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNY PNWVQQKPGQAPRG
LIGGTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVEGGGTKLTVL/ SG
GPGPAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYRKCKVSNKALPAPTIEK
TISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGEYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQOGNVFSCSVMHEALHNHY TQKSLSLSPGK/HHHHHHHEHHH

Pro219d (SEQ ID NO:19)

QVOLVESGGGLVQPGGSLRLSCAASGFTVSNSVMAWYRQTPGNEREFVATIINSIGITNYADSVK
gRFTISRDNSKNTLYLQMNSLRAEDTAVYVCNRNFDRIYWGQGTLVTVSS/GGGSGGGS/EVQL
VESGGGLVOPGGSLKLSCAASGEFTENKYAINWVROAPGKGLEWVARIRSKYNNYATYYADQVKD
RFTISRDDSKNTAYLQMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVTVSS/GGGSGG
gg/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTP
ARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/ SGGPGPAGMKGL PGS
/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQ
VYTLPPSREEMTKNOQVSLWCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH

Pro219e (SEQ ID NO:20)

QVOQLVESGGGLVQPGGSLRLSCAAPGNTESTI SAMGIWYRQAPGKQREWVAVTHSDY STNYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCKHYGIDYWGQGTLVTVSS/GGGSGGGS/EVQLV
ESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDR
FTISRDDSKNTAYLQMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVTVSS/GGGSGGG
S/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTPA
ﬁFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/SGGPGPAGMKGLPGS/
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT ISKAKGQPREPQV
YTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH
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FIG. 16C

Pro219f(SEQ ID NO:21)

QVOLOESGGGLVQPGGSLRLSCAPSRRTFHTYHMGWEFRQAPGKEREFVAVINWSGGSTVYADSV
EQRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGATTQRATEASYDYWGQGTLVTVSS/ggg
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVEFGGGTKLTVL/ SGGPG
PAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTIEKTIS
KAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH

Pro217(SEQ ID NO:22)

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWEFRQAPGKEREFVSGISWRGDSTGYADSV
EQRFTISRDNAKNTVDLQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/ggg
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSG
ggg/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGY
ADSVKGRFTISRDNAKNTVDLOMNSLKPEDTATIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS
/ SGGPGPAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH

Pro217b(SEQ ID NO:23)

EVQLVESGGGLVQPGGSLRLSCAASGRTFSSYAMGWFRQAPGKEREFVVAINWSSGSTYYADSV
EERFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGYQINSGNYNFKDYEYDYWGQGTLVTVSS/
GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKY
NNYATYYADQVKDRETISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGOGT
LVTVSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNY PNWVQQKPGQOAPRG
LIGGTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLIVL/GG
GSGGGS/EVQLVESGGGLVQPGGSLRLSCAASGRTFSSYAMGW FRQAPGKEREFVVAINWSSGS
TYYADSVKGREFTISRDNSKNTLYLOMNSTLRAEDTAVYYCAAGYQINSGNYNEFKDYEYDYWGQGT
LVTVSS/SGGPGPAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHH
HHHHH
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Pro217¢(SEQ ID NO:24)

QVKLVESGGGVVRPGGSLTLSCAASGRTSRSYGMGWEFRQAPGKEREFVSGISWRGDSTGYADSV
EQRFTISRDNAKNSLYLQMNSLRAEDTALYYCAAAAGSAWYGTLYEYDYWGQGTLVTVSS/ggg
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVEFGGGTKLTVL/GGGSG
GGS/QVKLVESGGGVVRPGGSLTLSCAASGRTSRSYGMGWFROAPGKEREFVSGISWRGDSTGY
ADSVKGRFTISRDNAKNSLYLOMNSLRAEDTALYYCAAAAGSAWYGTLYEYDYWGQGTLVTVSS
/ SGGPGPAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAP
IFKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH

Pro217d (SEQ ID NO:25)

QVOLVESGGGLVQPGGSLRLSCAASGEFTVSNSVMAWYRQTPGNEREFVAIINSIGITNYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYVCNRNFDRIYWGQGTLVTVSS/GGGSGGGS/EVQL
GESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKD
RFTISRDDSKNTAYLQMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVTVSS/GGGSGG
§§/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTP
ARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/QVQLVE
SGGGLVQOPGGSLRLSCAASGFTVENSVMAWYROTPGNEREFVAIINSIGITNYADSVKGRETIS
RDNSKNTLYLQMNSLRAEDTAVYVCNRNFDRIYWGQGTLVIVSS/ SGGPGPAGMKGLPGS/DKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLEQDWLNGKEYKCKVSNKALPAPTIEKTISKAKGQPREPQVYTL
PPSREEMTKNQVSLWCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSEFELYSKLTVDKS
RWQOGNVFSCSVMHEALHNHY TQKSLSLSPGK/HHHHHHHHHH

Pro217e (SEQ ID NO:26)

QVOLVESGGGLVQPGGSLRLSCAAPGNTEFSISAMGWYRQAPGKOREWVAVTHSDY STNYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCKHYGIDYWGQGTLVTVSS/GGGSGGGS/EVQLV
ESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDR
FTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVTVSS/GGGSGGG
S/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTPA
ﬁFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/QVQLVES
GGGLVQPGGSLRLSCAAPGNTEFSISAMGWYRQAPGKOREWVAVTHSDY STNYADSVKGRET ISR
DNSKNTLYLOMNSTLRAEDTAVYYCKHYGIDYWGQGTLVTVSS/ SGGPGPAGMKGLPGS/DKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTIEKTISKAKGQPREPQVYTLEP
SREEMTKNQVSLWCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGS FFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH
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FIG. 16E

Pro217f (SEQ ID NO:27)

QVOLOESGGGLVQPGGSLRLSCAPSRRTFHTYHMGWEFRQAPGKEREFVAVINWSGGSTVYADSV
EQRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGATTQRATEASYDYWGQGTLVTVSS/ggg
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVEFGGGTKLTVL/GGGSG
GGS/QVOLOESGGGLVQPGGSLRLSCAPSRRTFHTYHMGWFROAPGKERE FVAVINWSGGS TVY
ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAAGGATTQRATEASYDYWGQGTLVTVSS
/ SGGPGPAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAP
IFKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH

Pro217g (SEQ ID NO:28)

QVOLOESGGGLVQPGGSLRLSCEASPRTEFSTY SMAWFROAPGKERSFVAAINWSGGNTSYADSV
KGRFTISRDNSKNTLYLQOMNSLRAEDTAVYYCAAGGVLAHHNYEYDYWGQGTLVTVSS/GGGSG
EEE/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYAT
YYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVTVS
S/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGQI
KFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGG
g/QVQLQESGGGLVQPGGSLRLSCEASPRTFSTYSMAWFRQAPGKERSFVAAINWSGGNTSYAD
§Z§§RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGVLAHHNYEYDYWGQGTLVTVSS/§§§
PGPAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
FEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT
ISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK/HHHHHHHHHH

Pro217h(SEQ ID NO:29)

QVKLVESGGGVVRPGGSLTLSCAASGRTSRSYGMGWEFRQAPGKEREFVSGISWRGDSTGYADSV
KGRFTISRDNAKNSLYLQOMNSLRAEDTALYYCAAAAGSAWYGTLYEYDYWGQGTLVTVSS/ GGG
EEGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDREFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSG
GGS/EVQLVESGGGLVQPGGSLRLSCAASGRTFSSYAMGWFROAPGKEREFVVAINWSSGSTYY
EBEVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGYQINSGNYNFKDYEYDYWGQGTLVT
VSS/SGGPGPAGMKGL PGS/ DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNS TYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK/HHHHHHHH
HH
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Pro217i (SEQ ID NO:30)

QVKLVESGGGVVRPGGSLTLSCAASGRTSRSYGMGWEFRQAPGKEREFVSGISWRGDSTGYADSV
EQRFTISRDNAKNSLYLQMNSLRAEDTALYYCAAAAGSAWYGTLYEYDYWGQGTLVTVSS/ggg
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVEFGGGTKLTVL/GGGSG
GGS/QVOLVESGGGLVQPGGSLRLSCAASGFTVSNSVMAWYROTPGNEREFVAIINSIGITNYA
DSVKGRFTISRDNSKNTLYLQMNSTLRAEDTAVYVCNRNFDRIYWGQGTLVTVSS/ SGGPGPAGM
KGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEF
LYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK/HHHHHHHHHH

Pro217j (SEQ ID NO:31)

QVOLVESGGGLVQPGGSLRLSCAASGEFTVSNSVMAWYRQTPGNEREFVAIINSIGITNYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYVCNRNFDRIYWGQGTLVTVSS/GGGSGGGS/EVQL
gESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKD
RFTISRDDSKNTAYLQMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVTVSS/GGGSGG
§§/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTP
ARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS /EVQLVE
SGGGLVOPGGSLRLSCAASGRTFSSYAMGWEFROAPGKEREFVVAINWSSGSTYYADSVKGRET I
SRDNSKNTLYLQMNSLRAEDTAVYYCAAGYQINSGNYNFKDYEYDYWGQGTLVIVSS/SGGPGP
AGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVK
FNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTIEKTISK
ARGOPREPQVYTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK/HHHHHHHHHH

Pro217k (SEQ ID NO:32)

QVOLVESGGGLVQPGGSLRLSCAAPGNTEFSISAMGWYRQAPGKOREWVAVTHSDY STNYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCKHYGIDYWGQGTLVTVSS/GGGSGGGS/EVQLV
ESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDR
FTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVTVSS/GGGSGGG
S/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTPA
ﬁFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/EVQLVES
GGGLVQPGGSLRLSCAASGRTFSSYAMGWEFROAPGKEREFVVAINWSSGSTYYADSVKGRFEFTIS
RDNSKNTLYLQMNSLRAEDTAVYYCAAGYQINSGNYNFKDYEYDYWGQGTLVTVSS/SGGPGPA
GMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKA
KGOQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVFSCSVMHEATLHNHYTQKSLSLSPGK/HHHHHHHHHH

41/54



WO 2020/181145 PCT/US2020/021276

FIG. 16G

Pro217] (SEQ ID NO:33)

QVKLVESGGGVVRPGGSLTLSCAASGRTSRSYGMGWEFRQAPGKEREFVSGISWRGDSTGYADSV
EQRFTISRDNAKNSLYLQMNSLRAEDTALYYCAAAAGSAWYGTLYEYDYWGQGTLVTVSS/ggg
SGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVEFGGGTKLTVL/GGGSG
GGS/QVOLOESGGGLVQPGGSLRLSCAPSRRTFHTYHMGWFROAPGKERE FVAVINWSGGS TVY
ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAAGGATTQRATEASYDYWGQGTLVTVSS
/ SGGPGPAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAP
IFKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK/HHHHHHHHHH

Pro217m (SEQ ID NO:34)

QVOLOESGGGLVQPGGSLRLSCAPSRRTFHTYHMGWFROAPGKEREFVAVINWSGGSTVYADSV
KGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAAGGATTQRATEASYDYWGQGTLVTVSS/ GGG
EEGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSG
ggé/EVQLVESGGGLVQPGGSLRLSCAASGRTFSSYAMGWFRQAPGKEREFVVAINWSSGSTYY
ADSVKGREFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGYQINSGNYNEFKDYEYDYWGQGTLVT
VSS/SGGPGPAGMKGL PGS/ DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGEFYPSDIAVEWESNGOQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK/HHHHHHHH
HH

Pro217n (SEQ ID NO:35)

QVOLOESGGGLVQPGGSLRLSCAPSRRTFHTYHMGWEFROQAPGKEREFVAVINWSGGSTVYADSV
KGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAAGGATTQRATEASYDYWGQGTLVTVSS/GGG
EEGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNY
ATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHANFGNSY ISYWAYWGQGTLVT
VSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIG
GTKFLVPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSG
GGS/QVQLOESGGGLVQPGGSLRLSCEASPRTFSTYSMAWFROAPGKERSFVAAINWSGGNTSY
KBEVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAGGVLAHHNYEYDYWGQGTLVTVSS/§
GGPGPAGMKGLPGS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPEV
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK/HHHHHHEHHHH
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FIG. 17A
Pro556 (SEQ ID NO:36)

aEGFR sdAb — aCD3 Vh (2B2) — NCL-8 — aCD3VI (2B2) - aEGFR sdAb — MMP9-15 - aCD3VIi —-NCL-
8 - aCD3Vhi - higG1Fc

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/EVQLVES
GGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSK
NTAYLOQMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVS
PGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTPARFSGSLLGGKAALTLSGVQPED
EAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMG
WFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTVYDLOMNSLKPEDTAIYYCAAAAGSAWY
GTLYEYDYWGQGTQVTVSS/SGGPGPAGMKGLPGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYP
NWVQQKPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGG
TKLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWVARIRSKY
DYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVTVS
S/GSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

Pro557 (SEQ ID NO:37)

aEGFR sdAb — aCD3 Vh (2B2) — NCL-8 — aCD3VI (2B2) - aEGFR sdAb — NCL-15 - aCD3VIi —-NCL-8 -
aCD3Vhi - higG1Fc

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/EVQLVES
GGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSK
NTAYLQMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVS
PGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLYPGTPARFSGSLLGGKAALTLSGVQPED
EAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMG
WFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTYDLOMNSLKPEDTAIYYCAAAAGSAWY
GTLYEYDYWGQGTQVTVSS/GGGGSGGGGSGGGGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNY
PNWVQQOKPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGG
GTKLTVL/GGGSGGGS/EVQLVESGGGLYQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWVARIRS
KYDYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVT
VSS/GSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
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FIG. 17B
Pro587 (SEQ, ID NO:38)

aEGFR sdAb — aCD3 VI (2B2) — NCL-8 — aCD3Vh (2B2) - aEGFR sdAb -
MMP9-15 - aCD3VIi — NCL-8 - aCD3Vhi - higG1Fc

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/QTVVTQ
EPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIGGTKFLVPGTPARFSGSLLGGKAALTLS
GVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTEN
KYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRH
ANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGW
FRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGT
LYEYDYWGQGTQVTVSS/SGGPGPAGMKGLPGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPN
WVQQOKPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGGT
KLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWVARIRSKYD
YKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVTVSS/
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

Pro588 (SEQ ID NO:39)
aEGFR sdAb — aCD3 Vh (2B2) — NCL-8 - aCD3VI (2B2) - aEGFR sdAb
—MMP9-15 - aCD3Vhi — NCL-8 - aCD3VIi — higG1Fc

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/EVQLVES
GGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSK
NTAYLQMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVS
PGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLYPGTPARFSGSLLGGKAALTLSGVQPED
EAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMG
WFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTYDLOMNSLKPEDTAIYYCAAAAGSAWY
GTLYEYDYWGQGTQVTVSS/SGGPGPAGMKGLPGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAM
NWVRQAPGKGLEWVARIRSKYDYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGN
FGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWYV
QQKPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGGTKLT
VL/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK
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FIG. 17C
Pro589 (SEQ, ID NO:40)

aEGFR sdAb — aCD3 VI (2B2) — NCL-8 — aCD3Vh (2B2) - aEGFR sdAb
— MMP9-15 - aCD3Vhi — NCL-8 - aCD3VIi - higG1Fc

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/QTVVTQ
EPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIGGTKFLVPGTPARFSGSLLGGKAALTLS
GVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTEN
KYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRH
ANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGW
FRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGT
LYEYDYWGQGTQVTVSS/SGGPGPAGMKGLPGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNW
VROAPGKGLEWVARIRSKYDYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFG
NSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQQ
KPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGGTKLTVL/
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK
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FIG. 18A

Pro574 (SEQ ID NO:41)
Hinge — Fc Holes — Strepll

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL
SCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK/SAWSHPQFEK/GGGSGGGSGGS/SAWSHPQFEK

Pro575 (SEQ ID NO:42)
aEGFR D12 sdAb - aCD3 Vh (2B2) - NCL-8 — aCD3VI (2B2) - aEGFR D12 sdAb
— MMP9-15 - aCD3VIi -NCL-8 - aCD3Vhi - Fc Knob — His10

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/EVQLVES
GGGLVQAPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSK
NTAYLOMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVS
PGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTPARFSGSLLGGKAALTLSGVQPED
EAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMG
WFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWY
GTLYEYDYWGQGTQVTVSS/SGGPGPAGMKGLPGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYP
NWVQQKPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGG
TKLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAMNWVRQAPGKGLEWVARIRSKY
DYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVTVS
S/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQ,
VSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGKHHHHHHHHHH
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FIG. 18B
Pro576 (SEQ ID NO:43)

aEGFR sdAb — aCD3 Vh (2B2) — NCL-8 — aCD3VI (2B2) - aEGFR sdAb
— MMP9-15 - aCD3VIi —-NCL-8 - aCD3Vhi - Fc Knob — His10

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/EVQLVES
GGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSK
NTAYLOQMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVS
PGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLYPGTPARFSGSLLGGKAALTLSGVQPED
EAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMG
WFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTVYDLOMNSLKPEDTAIYYCAAAAGSAWY
GTLYEYDYWGQGTQVTVSS/SGGPGPAGMKGLPGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYP
NWVQQKPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGG
TKLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWVARIRSKY
DYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVTVS
S/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQ,
VSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGKHHHHHHHHHH

Pro584 (SEQ ID NO:44)
aEGFR sdAb — aCD3 VI (2B2) - NCL-8 — aCD3Vh (2B2) - aEGFR sdAb
— MMP9-15 - aCD3VIi — NCL-8 - aCD3Vhi - Fc Holes — Strepll

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/QTVVTQ
EPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTPARFSGSLLGGKAALTLS
GVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTEN
KYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRH
ANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGW
FRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGT
LYEYDYWGQGTQVTVSS/SGGPGPAGMKGLPGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPN
WVQQOKPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGGT
KLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWVARIRSKYD
YKDDDDKADSVKDRFTISRDDSKNTAYLQMNNLKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVTVSS/
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL
SCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK/SAWSHPQFEK/GGGSGGGSGGS/SAWSHPQFEK
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FIG. 18C
Pro585 (SEQ, ID NO:45)

aEGFR sdAb — aCD3 Vh (2B2) — NCL-8 — aCD3VI (2B2) - aEGFR sdAb
—MMP9-15 - aCD3Vhi — NCL-8 - aCD3VIli — Fc Holes — Strepll

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/EVQLVES
GGGLVQPGGSLKLSCAASGFTENKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSK
NTAYLOQMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVS
PGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLYPGTPARFSGSLLGGKAALTLSGVQPED
EAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMG
WFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTVYDLOMNSLKPEDTAIYYCAAAAGSAWY
GTLYEYDYWGQGTQVTVSS/SGGPGPAGMKGLPGS/EVQLVESGGGLVQPGGSLKLSCAASGFTENKYAM
NWVRQAPGKGLEWVARIRSKYDYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGN
FGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWV
QQKPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCYLWYSNRWVFGGGTKLT
VL/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK/SAWSHPQFEK/GGGSGGGSGGS/SAWSHPQFEK

Pro586 (SEQ ID NO:46)
aEGFR sdAb — aCD3 VI (2B2) - NCL-8 — aCD3Vh (2B2) - aEGFR sdAb
— MMP9-15 - aCD3Vhi — NCL-8 - aCD3VIi - Fc Holes — Strepll

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/QTVTQ
EPSLTVSPGGTVTLTCASSTGAVTSGNYPNWVQQOKPGQAPRGLIGGTKFLVPGTPARFSGSLLGGKAALTLS
GVQPEDEAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFN
KYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSKNTAYLOQMNNLKTEDTAVYYCVRH
ANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGW
FRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGT
LYEYDYWGQGTQVTVSS/SGGPGPAGMKGLPGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNW
VROAPGKGLEWVARIRSKYDYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFG
NSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQQ
KPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGGTKLTVL/
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL
SCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK/SAWSHPQFEK/GGGSGGGSGGS/SAWSHPQFEK
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FIG. 20A

Pro688 (SEQ ID NO:47)

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR

EEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL
SCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

Pro689 (SEQ ID NO:48)

aEGFR sdAb — aCD3 Vh (2B2) — NCL-8 — aCD3VI (2B2) - aEGFR sdAb
—MMP9-15 - aCD3VIi — NCL-8 - aCD3Vhi - Fc Knob

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLQMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/EVQLVES
GGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSK
NTAYLOQMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVS
PGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLVPGTPARFSGSLLGGKAALTLSGVQPED
EAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMG
WFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWY
GTLYEYDYWGQGTQVTVSS/SGGPGPAGMKGLPGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYP
NWVQQKPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGGG
TKLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWVARIRSKY
DYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVTVS
S/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQ,
VSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGK
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FIG. 20B

Pro690 (SEQ ID NO:49)

aEGFR sdAb — aCD3 Vh (2B2) — NCL-8 — aCD3VI (2B2) - aEGFR sdAb
= NCL-15 - aCD3Vli = NCL-8 - aCD3Vhi - Fc Knob

QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMGWFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTIS
RDNAKNTVDLOMNSLKPEDTAIYYCAAAAGSAWYGTLYEYDYWGQGTQVTVSS/GGGSGGGS/EVQLVES
GGGLVQPGGSLKLSCAASGFTFNKYAINWVRQAPGKGLEWVARIRSKYNNYATYYADQVKDRFTISRDDSK
NTAYLOMNNLKTEDTAVYYCVRHANFGNSYISYWAYWGQGTLVTVSS/GGGSGGGS/QTVVTQEPSLTVS
PGGTVTLTCASSTGAVTSGNYPNWVQQKPGQAPRGLIGGTKFLYPGTPARFSGSLLGGKAALTLSGVQPED
EAEYYCTLWYSNRWVFGGGTKLTVL/GGGSGGGS/QVKLEESGGGSVQTGGSLRLTCAASGRTSRSYGMG
WFRQAPGKEREFVSGISWRGDSTGYADSVKGRFTISRDNAKNTVYDLOMNSLKPEDTAIYYCAAAAGSAWY
GTLYEYDYWGQGTQVTVSS/GGGGSGGGGSGGGGS/QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNY
PNWVQQOKPGQAPRGLIGDYKDDDDKGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVFGG
GTKLTVL/GGGSGGGS/EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWYVRQAPGKGLEWVARIRS
KYDYKDDDDKADSVKDRFTISRDDSKNTAYLOMNNLKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVT
VSS/DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK
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FIG. 23
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synthetic polypeptide Pro217h
29

30

0

PRT

Artificial Sequence

synthetic polypeptide Pro217i
30

31

0

PRT

Artificial Sequence

synthetic polypeptide Pro217j
31

32

0

PRT

Artificial Sequence

synthetic polypeptide Pro217k
32

33

0

PRT

Artificial Sequence

synthetic polypeptide Pro2171
33

34

0

PRT

Artificial Sequence



<223>

<400>
000

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

<220>
<223>

<400>
000

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

<220>
<223>

<400>
000

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

<220>
<223>

<400>
000

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

<220>
<223>

<400>
000

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

<220>
<223>

<400>
000

synthetic polypeptide Pro217m
34
35
(%]

PRT
Artificial Sequence

synthetic polypeptide Pro217n
35

36

0

PRT

Artificial Sequence

synthetic polypeptide Pro556
36
37
(%]

PRT
Artificial Sequence

synthetic polypeptide Pro557
37
38
(%]

PRT
Artificial Sequence

synthetic polypeptide Pro587
38

39

(%]

PRT

Artificial Sequence

synthetic polypeptide Pro588

39



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

<220>
<223>

<400>
000

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

<220>
<223>

<400>
000

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

<220>
<223>

<400>
000

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

<220>
<223>

<400>
000

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

<220>
<223>

<400>
000

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

40

0

PRT

Artificial Sequence

synthetic polypeptide Pro589
40

41

0

PRT

Artificial Sequence

synthetic polypeptide Pro574
41

42

0

PRT

Artificial Sequence

synthetic polypeptide Pro575
42

43

0

PRT

Artificial Sequence

synthetic polypeptide Pro576
43

44

0

PRT

Artificial Sequence

synthetic polypeptide Pro584
44

45

0

PRT

Artificial Sequence



<220>
<223> synthetic polypeptide Pro585

<400> 45

000

<210> 46

<211> o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide Pro586

<400> 46

000

<210> 47

<211> o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide Pro688

<400> 47

000

<210> 48

<211> o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide Pro689

<400> 48

000

<210> 49

<211> o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide Pro6990

<400> 49

000

<210> 50

<211> 127

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-EGFR1 sdAb



<400>

50

Glu Val Gln

1

Ser

Ala

Val

Lys

65

Leu

Ala

Glu

Leu

Met

Ala

50

Gly

Gln

Ala

Tyr

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

<220>
<223>

<400>

Arg

Gly
35

Ile

Arg

Met

Gly

Asp

115

51
10
PRT

Leu

Leu

20

Trp

Asn

Phe

Asn

Tyr

100

Tyr

Val

Ser

Phe

Trp

Thr

Ser

85

Gln

Trp

Glu

Cys

Arg

Ser

Ile

70

Leu

Ile

Gly

Ser

Ala

Gln

Ser

55

Ser

Lys

Asn

Gln

Artificial Sequence

synthetic peptide

51

Gly

Ala

Ala

40

Gly

Arg

Pro

Ser

Gly
120

Gly

Ser

25

Pro

Ser

Asp

Glu

Gly

105

Thr

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Asn

Gln

Gly Arg Thr Phe Ser Ser Tyr Ala Met Gly

1

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

<220>

52
16
PRT

5

Artificial Sequence

10

Leu

Arg

Lys

Tyr

Ala

75

Thr

Tyr

Val

Val

Thr

Glu

Tyr

60

Lys

Ala

Asn

Thr

Gln

Phe

Arg

45

Ala

Asn

Val

Phe

Val
125

Ala

Ser

30

Glu

Asp

Thr

Tyr

Lys

110

Ser

Gly

15

Ser

Phe

Ser

Met

Tyr

95

Asp

Ser

Gly

Tyr

Val

Val

Tyr

80

Cys

Tyr



<223> synthetic peptide
<400> 52

Ile Asn Trp Ser Ser Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys Gly
1 5 10 15

<210> 53

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 53
Gly Tyr Gln Ile Asn Ser Gly Asn Tyr Asn Phe Lys Asp Tyr Glu Tyr
1 5 10 15

Asp Tyr

<210> 54

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-EGFR2 sdAb

<400> 54
Gln Val Lys Leu Glu Glu Ser Gly Gly Gly Ser Val Gln Thr Gly Gly
1 5 10 15

Ser Leu Arg Leu Thr Cys Ala Ala Ser Gly Arg Thr Ser Arg Ser Tyr
20 25 30

Gly Met Gly Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Phe Val
35 40 45

Ser Gly Ile Ser Trp Arg Gly Asp Ser Thr Gly Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Val Asp
65 70 75 80



Leu Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Ile Tyr Tyr Cys
85 90 95

Ala Ala Ala Ala Gly Ser Ala Trp Tyr Gly Thr Leu Tyr Glu Tyr Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Gln Val Thr Val Ser Ser
115 120

<210> 55

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 55

Gly Arg Thr Ser Arg Ser Tyr Gly Met Gly
1 5 10

<210> 56

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 56

Gly Ile Ser Trp Arg Gly Asp Ser Thr Gly Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 57

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide



<400>

57

Ala Ala Gly Ser Ala Trp Tyr Gly Thr Leu Tyr Glu Tyr Asp Tyr

5

Artificial Sequence

10

synthetic polypeptide anti-EGFR1

1

<210> 58

<211> 127

<212> PRT

<213>

<220>

<223>

<400> 58

Glu Vval Gln

1

Ser Leu Arg

Ala Met Gly
35

Val Ala Ile

50

Lys Gly Arg

65

Leu Gln Met

Ala Ala Gly

Glu Tyr Asp
115

<210> 59

<211> 1o

<212> PRT

<213>

<220>

Leu

Leu

20

Trp

Asn

Phe

Asn

Tyr

100

Tyr

Val

Ser

Phe

Trp

Thr

Ser

85

Gln

Trp

Glu

Cys

Arg

Ser

Ile

70

Leu

Ile

Gly

Ser

Ala

Gln

Ser

55

Ser

Arg

Asn

Gln

Artificial Sequence

Gly

Ala

Ala

40

Gly

Arg

Ala

Ser

Gly
120

Gly

Ser

25

Pro

Ser

Asp

Glu

Gly

105

Thr

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Asn

Leu

sdAb

Leu

Arg

Lys

Tyr

Ser

75

Thr

Tyr

Val

Val

Thr

Glu

Tyr

60

Lys

Ala

Asn

Thr

Gln

Phe

Arg

45

Ala

Asn

Val

Phe

Val
125

Pro

Ser

30

Glu

Asp

Thr

Tyr

Lys

110

Ser

15

Gly

15

Ser

Phe

Ser

Leu

Tyr

95

Asp

Ser

Gly

Tyr

Val

Val

Tyr

80

Cys

Tyr



<223> synthetic peptide
<400> 59

Gly Arg Thr Phe Ser Ser Tyr Ala Met Gly
1 5 10

<210> 60

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 60

Ile Asn Trp Ser Ser Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys Gly
1 5 10 15

<210> 61

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 61
Gly Tyr Gln Ile Asn Ser Gly Asn Tyr Asn Phe Lys Asp Tyr Glu Tyr
1 5 10 15

Asp Tyr

<210> 62

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-EGFR2 sdAb

<400> 62

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Arg Pro Gly Gly
1 5 10 15



Ser

Gly

Ser

Lys

65

Leu

Ala

Tyr

Leu

Met

Gly

50

Gly

Gln

Ala

Trp

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

<220>
<223>

<400>

Arg

Gly
35

Ile

Arg

Met

Ala

Gly

115

63
10
PRT

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Gln

Ser

Phe

Trp

Thr

Ser

85

Gly

Gly

Cys

Arg

Arg

Ile

70

Leu

Ser

Thr

Ala

Gln

Gly

55

Ser

Arg

Ala

Leu

Artificial Sequence

synthetic peptide

63

Ala

Ala

40

Asp

Arg

Ala

Trp

Val
120

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Thr

Gly

Thr

Asn

Asp

90

Gly

Val

Gly Arg Thr Ser Arg Ser Tyr Gly Met Gly

1

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

<220>
<223>

<400>

64
17
PRT

5

Artificial Sequence

synthetic peptide

64

10

Arg

Lys

Gly

Ala

75

Thr

Thr

Ser

Thr

Glu

Tyr

60

Lys

Ala

Leu

Ser

Ser

Arg

45

Ala

Asn

Leu

Tyr

Arg

30

Glu

Asp

Ser

Tyr

Glu
110

Ser

Phe

Ser

Leu

Tyr

95

Tyr

Tyr

Val

Val

Tyr

80

Cys

Asp

Gly Ile Ser Trp Arg Gly Asp Ser Thr Gly Tyr Ala Asp Ser Val Lys

1

5

10

15



Gly

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

<220>
<223>

<400>

65
15
PRT

Artificial Sequence

synthetic peptide

65

Ala Ala Gly Ser Ala Trp Tyr Gly Thr Leu Tyr Glu Tyr Asp Tyr

1

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

<220>
<223>

<400>
Gln Val
1

Ser Leu

Gly Met

Ser Gly
50

Lys Gly
65

Leu Gln

66
124
PRT

5

Artificial Sequence

10

synthetic polypeptide anti-EGFR2d sdAb

66

Lys

Thr

Gly

35

Ile

Arg

Met

Leu

Leu

20

Trp

Ser

Phe

Asn

Val

Ser

Phe

Trp

Thr

Ser
85

Glu

Cys

Arg

Arg

Ile

70

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Ala

Ala

40

Asp

Arg

Ala

Gly

Ser

25

Pro

Ser

Asp

Glu

Gly

10

Gly

Gly

Thr

Asn

Asp
90

Val

Arg

Lys

Gly

Ala

75

Thr

Val

Thr

Glu

Tyr

60

Lys

Ala

Arg

Ser

Arg

45

Ala

Asn

Leu

Pro

Arg

30

Glu

Asp

Ser

Tyr

15

Gly

15

Ser

Phe

Ser

Leu

Tyr
95

Tyr

Val

Val

Tyr

80

Cys



Ala Ala Ala Ala Gly Ser Ala Trp Tyr Gly Thr Leu Tyr Glu Tyr Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 67

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 67

Gly Arg Thr Ser Arg Ser Tyr Gly Met Gly
1 5 10

<210> 68

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 68

Gly Ile Ser Trp Arg Gly Asp Ser Thr Gly Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 69

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 69

Ala Ala Gly Ser Ala Trp Tyr Gly Thr Leu Tyr Glu Tyr Asp Tyr
1 5 10 15



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

<220>
<223>

<400>

70
114
PRT

Artificial Sequence

synthetic polypeptide anti-FOLR1

70

Gln Val Gln Leu

1

Ser

Val

Ala

Gly

65

Gln

Arg

Ser

Leu

Met

Ile

50

Arg

Met

Asn

Ser

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

<220>
<223>

<400>

Arg Leu
20

Ala Trp
35

Ile Asn

Phe Thr

Asn Ser

Phe Asp

100

71
10
PRT

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Glu

Cys

Arg

Ile

Ser

70

Arg

Ile

Ser

Ala

Gln

Gly

55

Arg

Ala

Tyr

Artificial Sequence

synthetic peptide

71

Gly Gly Gly

Ala

Thr

40

Ile

Asp

Glu

Trp

Ser

25

Pro

Thr

Asn

Asp

Gly
105

10

Gly

Gly

Asn

Ser

Thr

90

Gln

Gly Phe Thr Val Ser Asn Ser Val Met Ala

1

5

10

h77-

Leu

Phe

Asn

Tyr

Lys

75

Ala

Gly

2

Val

Thr

Glu

Ala

60

Asn

Val

Thr

Gln

Val

Arg

45

Asp

Thr

Tyr

Leu

Pro

Ser

30

Glu

Ser

Leu

Val

Val
110

Gly

15

Asn

Phe

Val

Tyr

Cys

95

Thr

Gly

Ser

Val

Lys

Leu

80

Asn

Val



210> 72

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 72

Ile Ile Asn Ser Ile Gly Ile Thr Asn Tyr Ala
1 5 10

<210> 73

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 73

Asn Phe Asp Arg Ile Tyr
1 5

<210> 74
<211> 113
<212> PRT
<213> Artificial Sequence

<220>

<223> synthetic polypeptide anti-FOLR1 h59.

<400> 74
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu
1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Pro Gly Asn
20 25

Ala Met Gly Trp Tyr Arg Gln Ala Pro Gly Lys
35 40

Ala Val Thr His Ser Asp Tyr Ser Thr Asn Tyr
50 55

Asp Ser Val Lys Gly
15

Val Gln Pro Gly Gly
15

Thr Phe Ser Ile Ser
30

Gln Arg Glu Trp Val
45

Ala Asp Ser Val Lys
60



Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu
65 70 75 80

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Lys
85 90 95

His Tyr Gly Ile Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser
100 105 110

Ser

<210> 75

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 75

Gly Asn Thr Phe Ser Ile Ser Ala Met Gly
1 5 10

<210> 76

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 76

Val Thr His Ser Asp Tyr Ser Thr Asn Tyr Ala Asp Ser Val Lys Gly
1 5 10 15

210> 77

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide



<400>

77

Tyr Gly Ile Asp Tyr

5

Artificial Sequence

synthetic polypeptide anti-FOLR1

1

<210> 78

<211> 117

<212> PRT

<213>

<220>

<223>

<400> 78

Gln Val Gln

1

Ser Leu Arg

Val Met Gly
35

Ala Ile Ile

50

Gly Arg Phe

65

Gln Met Asn

Ala Asn Thr

Val Thr Val
115

<210> 79

<211> 10

<212> PRT

<213>

<220>

Leu

Leu

20

Trp

Ser

Thr

Ser

Ala

100

Ser

Val

Ser

Tyr

Arg

Ile

Leu

85

Thr

Ser

Glu

Cys

Arg

Gly

Ser

70

Arg

Trp

Ser

Glu

Gln

Gly

55

Arg

Ala

Gly

Artificial Sequence

Gly

Ala

Ala

40

Ser

Asp

Glu

Arg

Gly

Ser

25

Pro

Thr

Asn

Asp

Val
105

Gly

10

Gly

Gly

Asn

Ser

Thr

90

Phe

h22-

Leu

Thr

Lys

Tyr

Lys

75

Ala

Trp

4

Val

Thr

Gln

Ala

60

Asn

Val

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gln

Pro

Ser

30

Glu

Ser

Leu

Tyr

Gly
110

Gly

15

Arg

Leu

Val

Tyr

Cys

95

Thr

Gly

Asp

Val

Lys

Leu

80

Asn

Leu



<223> synthetic peptide
<400> 79

Gly Thr Thr Phe Ser Arg Asp Val Met Gly
1 5 10

<210> 80

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 80

Ile Ile Ser Arg Gly Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys Gly
1 5 10 15

<210> 81

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 81

Asn Thr Ala Thr Trp Gly Arg Val Phe
1 5

<210> 82

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-B7H3 hF7

<400> 82
Gln Val Gln Leu Gln Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Pro Ser Arg Arg Thr Phe His Thr Tyr
20 25 30



His

Ala

Lys

65

Leu

Ala

Tyr

Met

Val

50

Gly

Gln

Ala

Trp

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

<220>
<223>

<400>

Gly
35

Ile

Arg

Met

Gly

Gly

115

83
10
PRT

Trp

Asn

Phe

Asn

Gly

100

Gln

Phe

Trp

Thr

Ser

85

Ala

Gly

Arg

Ser

Ile

70

Leu

Thr

Thr

Gln

Gly

55

Ser

Arg

Thr

Leu

Artificial Sequence

synthetic peptide

83

Ala

40

Gly

Arg

Ala

Gln

Val
120

Pro

Ser

Asp

Glu

Arg

105

Thr

Gly

Thr

Asn

Asp

90

Ala

Val

Arg Arg Thr Phe His Thr Tyr His Met Gly

1

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

<220>
<223>

<400>

84
17
PRT

5

Artificial Sequence

synthetic peptide

84

10

Lys

Val

Ser

75

Thr

Thr

Ser

Glu Arg
45

Tyr Ala

60

Lys Asn

Ala Vval

Glu Ala

Ser

Glu

Asp

Thr

Tyr

Ser
110

Phe Val

Ser Val

Leu Tyr
80

Tyr Cys
95

Tyr Asp

Val Ile Asn Trp Ser Gly Gly Ser Thr Val Tyr Ala Asp Ser Val Lys

1

Gly

5

10

15



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

<220>
<223>

<400>

85
15
PRT

Artificial Sequence

synthetic peptide

85

Gly Gly Ala Thr Thr Gln Arg Ala Thr Glu Ala Ser Tyr Asp Tyr

1

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

<220>
<223>

<400>

86
122
PRT

5

Artificial Sequence

10

synthetic polypeptide anti-B7H3 hF12

86

Gln Val Gln

1

Ser

Ser

Ala

Lys

65

Leu

Ala

Leu

Met

Ala

50

Gly

Gln

Ala

Arg

Ala

35

Ile

Arg

Met

Gly

Leu

Leu

20

Trp

Asn

Phe

Asn

Gly
100

Gln

Ser

Phe

Trp

Thr

Ser

85

Val

Glu

Cys

Arg

Ser

Ile

70

Leu

Leu

Ser

Glu

Gln

Gly

55

Ser

Arg

Ala

Gly Gly Gly Leu

Ala

Ala

40

Gly

Arg

Ala

His

Ser

25

Pro

Asn

Asp

Glu

His
105

10

Pro

Gly

Thr

Asn

Asp

90

Asn

Arg

Lys

Ser

Ser

75

Thr

Tyr

Val

Thr

Glu

Tyr

60

Lys

Ala

Glu

Gln

Phe

Arg

45

Ala

Asn

Val

Tyr

Pro

Ser

30

Ser

Asp

Thr

Tyr

Asp
110

15

Gly

15

Thr

Phe

Ser

Leu

Tyr

95

Tyr

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp



Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 87

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 87

Pro Arg Thr Phe Ser Thr Tyr Ser Met Ala
1 5 10

<210> 88

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 88

Ala Ile Asn Trp Ser Gly Gly Asn Thr Ser Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 89

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 89

Gly Gly Val Leu Ala His His Asn Tyr Glu Tyr Asp Tyr
1 5 10

<210> 90

<211> 122

<212> PRT

<213> Artificial Sequence



<220>
<223>

<400>

synthetic polypeptide anti-B7H3 hF12

90

Gln Val Gln

1

Ser

Ser

Ala

Lys

65

Leu

Ala

Gly

Leu

Met

Ala

50

Gly

Gln

Ala

Gln

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

<220>
<223>

<400>

Arg

Ala
35

Ile

Arg

Met

Gly

Gly

115

91
10
PRT

Leu

Leu

20

Trp

Asn

Phe

Asn

Gly

100

Thr

Gln

Ser

Phe

Trp

Thr

Ser

85

Val

Leu

Glu

Cys

Arg

Ser

Ile

70

Leu

Leu

Val

Ser

Glu

Gln

Gly

55

Ser

Arg

Ala

Thr

Artificial Sequence

synthetic peptide

91

Gly Gly Gly

Ala

Ala

40

Gly

Arg

Ala

His

Val
120

Ser

25

Pro

Gln

Asp

Glu

His

105

Ser

10

Pro

Gly

Thr

Asn

Asp

90

Asn

Ser

Pro Arg Thr Phe Ser Thr Tyr Ser Met Ala

1

<2106>
<211>

92
17

5

10

Leu

Arg

Lys

Ser

Ser

75

Thr

Tyr

N57Q

Val Gln

Thr Phe

Glu Arg

45

Tyr Ala

60

Lys Asn

Ala Vval

Glu Tyr

Pro

Ser

30

Ser

Asp

Thr

Tyr

Asp
110

Gly

15

Thr

Phe

Ser

Leu

Tyr

95

Tyr

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp



<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 92

Ala Ile Asn Trp Ser Gly Gly Gln Thr Ser Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 93

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 93

Gly Gly Val Leu Ala His His Asn Tyr Glu Tyr Asp Tyr
1 5 10

<210> 94
<211> 122
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-B7H3 hF12 N57E

<400> 94
Gln Val Gln Leu Gln Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Glu Ala Ser Pro Arg Thr Phe Ser Thr Tyr
20 25 30

Ser Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Ser Phe Val
35 40 45

Ala Ala Ile Asn Trp Ser Gly Gly Glu Thr Ser Tyr Ala Asp Ser Val
50 55 60



Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ala Gly Gly Val Leu Ala His His Asn Tyr Glu Tyr Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 95

<211> 1@

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 95

Pro Arg Thr Phe Ser Thr Tyr Ser Met Ala
1 5 10

<210> 96

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 96

Ala Ile Asn Trp Ser Gly Gly Glu Thr Ser Tyr Ala Asp Ser Val Lys
1 5 10 15

<210> 97

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide



<400>

97

Gly Gly Val Leu Ala His His Asn Tyr Glu Tyr Asp Tyr

5

Artificial Sequence

10

synthetic polypeptide anti-B7H3 hF12

1

<210> 98

<211> 122

<212> PRT

<213>

<220>

<223>

<400> 98

Gln VvVal Gln

1

Ser Leu Arg

Ser Met Ala
35

Ala Ala Ile

50

Lys Gly Arg

65

Leu Gln Met

Ala Ala Gly

Gly Gln Gly
115

<210> 99

<211> 10

<212> PRT

<213>

<220>

Leu

Leu

20

Trp

Asn

Phe

Asn

Gly

100

Thr

Gln

Ser

Phe

Trp

Thr

Ser

85

Val

Leu

Glu

Cys

Arg

Ser

Ile

70

Leu

Leu

Val

Ser

Glu

Gln

Gly

55

Ser

Arg

Ala

Thr

Artificial Sequence

Gly Gly Gly

Ala

Ala

40

Gly

Arg

Ala

His

Val
120

Ser

25

Pro

Asp

Asp

Glu

His

105

Ser

10

Pro

Gly

Thr

Asn

Asp

90

Asn

Ser

Leu

Arg

Lys

Ser

Ser

75

Thr

Tyr

N57D

Val Gln

Thr Phe

Glu Arg

45

Tyr Ala

60

Lys Asn

Ala Vval

Glu Tyr

Pro

Ser

30

Ser

Asp

Thr

Tyr

Asp
110

Gly

15

Thr

Phe

Ser

Leu

Tyr

95

Tyr

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp



<223> synthetic peptide
<400> 99

Pro Arg Thr Phe Ser Thr Tyr Ser Met Ala
1 5 10

<210> 100

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 100

Ala Ile Asn Trp Ser Gly Gly Asp Thr Ser Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 101

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 101

Gly Gly Val Leu Ala His His Asn Tyr Glu Tyr Asp Tyr
1 5 10

<210> 102
<211> 122
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-B7H3 hF12 S59A

<400> 102

Gln Val Gln Leu Gln Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15



Ser

Ser

Ala

Lys

65

Leu

Ala

Gly

Leu

Met

Ala

50

Gly

Gln

Ala

Gln

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

<220>
<223>

<400>

Arg

Ala
35

Ile

Arg

Met

Gly

Gly

115

103
10
PRT

Leu

20

Trp

Asn

Phe

Asn

Gly

100

Thr

Ser

Phe

Trp

Thr

Ser

85

Val

Leu

Cys

Arg

Ser

Ile

70

Leu

Leu

Val

Glu

Gln

Gly

55

Ser

Arg

Ala

Thr

Artificial Sequence

synthetic peptide

103

Ala

Ala

40

Gly

Arg

Ala

His

Val
120

Ser

25

Pro

Asn

Asp

Glu

His

105

Ser

Pro

Gly

Thr

Asn

Asp

90

Asn

Ser

Pro Arg Thr Phe Ser Thr Tyr Ser Met Ala

1

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

<220>
<223>

<400>

104
17
PRT

5

Artificial Sequence

synthetic peptide

104

10

Arg

Lys

Ala

Ser

75

Thr

Tyr

Thr

Glu

Tyr

60

Lys

Ala

Glu

Phe

Arg

45

Ala

Asn

Val

Tyr

Ser

30

Ser

Asp

Thr

Tyr

Asp
110

Thr

Phe

Ser

Leu

Tyr

95

Tyr

Tyr

Val

Val

Tyr

80

Cys

Trp

Ala Ile Asn Trp Ser Gly Gly Asn Thr Ala Tyr Ala Asp Ser Val Lys

1

5

10

15



Gly

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

<220>
<223>

<400>

105
13
PRT

Artificial Sequence

synthetic peptide

105

Gly Gly Val Leu Ala His His Asn Tyr Glu Tyr Asp Tyr

5

Artificial Sequence

10

synthetic polypeptide anti-B7H3 hF12

1

<210> 106

<211> 122

<212> PRT

<213>

<220>

<223>

<400> 106

Gln Val Gln

1

Ser Leu Arg

Ser Met Ala
35

Ala Ala Ile

50

Lys Gly Arg

65

Leu Gln Met

Leu

Leu

20

Trp

Asn

Phe

Asn

Gln

Ser

Phe

Trp

Thr

Ser
85

Glu

Cys

Arg

Ser

Ile

70

Leu

Ser

Glu

Gln

Gly

55

Ser

Arg

Gly

Ala

Ala

40

Gly

Arg

Ala

Gly Gly
10

Ser Pro

25

Pro Gly

Asn Thr

Asp Asn

Glu Asp
90

Leu

Arg

Lys

Tyr

Ser

75

Thr

S59Y

Val Gln

Thr Phe

Glu Arg

45

Tyr Ala
60

Lys Asn

Ala Vval

Pro

Ser

30

Ser

Asp

Thr

Tyr

Gly

15

Thr

Phe

Ser

Leu

Tyr
95

Tyr

Val

Val

Tyr

80

Cys



Ala Ala Gly Gly Val Leu Ala His His Asn Tyr Glu Tyr Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 107

<211> 1@

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 107

Pro Arg Thr Phe Ser Thr Tyr Ser Met Ala
1 5 10

<210> 108

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide.

<400> 108

Ala Ile Asn Trp Ser Gly Gly Asn Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 109

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 109

Gly Gly Val Leu Ala His His Asn Tyr Glu Tyr Asp Tyr
1 5 10



Artificial Sequence

synthetic polypeptide anti-EpCAM

Leu

Leu

20

Met

Arg

Arg

Met

Leu

100

Thr

Val

Ser

Gly

Ile

Phe

Asn

85

Leu

Leu

Glu

Cys

Trp

Thr

Thr

70

Ser

Arg

Val

Ser

Ala

Tyr

Ser

55

Ile

Leu

Ser

Thr

Artificial Sequence

synthetic peptide

<210> 110

<211> 122

<212> PRT

<213>

<220>

<223>

<400> 110

Gln Val Gln

1

Ser Leu Thr

Ile Asn Leu
35

Leu Val Ala

50

Val Lys Gly

65

Tyr Leu Gln

Cys Asn Leu

Gly Gln Gly
115

<210> 111

<211> 12

<212> PRT

<213>

<220>

<223>

<400> 111

Gly

Ala

Arg

40

Gly

Ser

Arg

Ser

Val
120

Gly

Ser

25

Gln

Asp

Arg

Pro

Pro

105

Ser

Gly

10

Gly

Ala

Ser

Asp

Glu

90

Gly

Ser

h13

Leu

Thr

Pro

Thr

Asn

75

Asp

Ala

Val

Gly

Gly

Val

60

Ser

Thr

Thr

Gly Thr Gly Ser Ile Phe Ser Ile Asn Leu Met Gly

1

5

10

Gln

Ser

Lys

45

Tyr

Lys

Ala

Thr

Pro

Ile

30

Gln

Ala

Asn

Val

Pro
110

Gly

15

Phe

Arg

Asp

Thr

Tyr

95

Tyr

Gly

Ser

Glu

Ser

Leu

80

Tyr

Trp



<210> 112

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 112

Arg Ile Thr Ser Gly Asp Ser Thr Val Tyr Ala Asp Ser Val Lys Gly
1 5 10 15

<210> 113

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 113

Leu Leu Arg Ser Ser Pro Gly Ala Thr Thr Pro Tyr
1 5 10

<210> 114
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-EpCAM h23

<400> 114
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Thr Leu Ser Cys Val Ile Ser Gly Ser Phe Ser Ala Leu Trp
20 25 30

Ala Met Arg Trp Tyr Arg Gln Ala Pro Gly Gln Gln Arg Glu Leu Val
35 40 45

Ala Ser Ser Arg Gly Gly Thr Thr Ser Tyr Ala Asp Ser Val Lys Gly
50 55 60



Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
65 70 75 80

Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys Asn Ala
85 90 95

Ile Asp Gly His Leu Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val
100 105 110

Ser Ser

<210> 115

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 115

Gly Ser Phe Ser Ala Leu Trp Ala Met Arg
1 5 10

<210> 116

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 116

Ser Ser Arg Gly Gly Thr Thr Ser Tyr Ala Asp Ser Val Lys Gly
1 5 10 15

<210> 117

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide



<400>

117

Ile Asp Gly His Leu Ala Tyr

5

Artificial Sequence

synthetic polypeptide anti-cEpCAM hVIB665

1

<210> 118

<211> 126

<212> PRT

<213>

<220>

<223>

<400> 118

Gln Val Gln

1

Ser Leu Arg

Asp Met Gly
35

Ala Ala Ile

50

Lys Gly Arg

65

Leu Gln Met

Ala Ala Asp

Tyr Asp Tyr
115

<210> 119

<211> 10

<212> PRT

<213>

<220>

Leu

Leu

20

Trp

Ser

Phe

Asn

Leu

100

Trp

Leu

Ser

Phe

Trp

Thr

Ser

85

Arg

Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Phe

Gln

Ser

Ala

Gln

Gly

55

Ser

Arg

Thr

Gly

Artificial Sequence

Gly Gly Gly Leu

Ala

Gly

40

Gly

Arg

Ala

Gly

Thr
120

Ser

25

Pro

His

Asp

Glu

Gly

105

Leu

10

Gly

Gly

Thr

Asn

Asp

90

Asp

Val

Arg

Lys

Asn

Ser

75

Thr

Thr

Thr

Val Gln

Thr Phe

Glu Arg

45

Tyr Ala

60

Lys Asn

Ala Vval

Thr Thr

Val Ser
125

Pro

Ser

30

Glu

Asp

Thr

Tyr

Pro

110

Ser

Gly

15

Asp

Phe

Ser

Leu

Tyr

95

Glu

Gly

Tyr

Val

Val

Tyr

80

Cys

Thr



<223> synthetic peptide
<400> 119

Gly Arg Thr Phe Ser Asp Tyr Asp Met Gly
1 5 10

<210> 120

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 120

Ala Ile Ser Trp Ser Gly Gly His Thr Asn Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 121

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 121

Asp Leu Arg Phe Thr Gly Gly Asp Thr Thr Thr Pro Glu Thr Tyr Asp
1 5 10 15

Tyr

<210> 122
<211> 126
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-cEpCAM hVIB666

<400> 122



Gln

Ser

Asp

Ala

Thr

65

Leu

Ala

Tyr

Val

Leu

Met

Ala

50

Gly

Gln

Ala

Asp

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

<220>
<223>

<400>

Gln

Arg

Gly

35

Ile

Arg

Met

Asp

Tyr

115

123
10
PRT

Leu

Leu

20

Trp

Ser

Phe

Asn

Leu

100

Trp

Val

Ser

Phe

Trp

Thr

Ser

85

Arg

Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Phe

Gln

Ser

Ala

Gln

Gly

55

Ser

Arg

Thr

Gly

Artificial Sequence

synthetic peptide

123

Gly

Ala

Gly

40

Gly

Arg

Ala

Gly

Thr
120

Gly

Ser

25

Pro

Ser

Asp

Glu

Gly

105

Leu

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Asp

Val

Gly Arg Thr Leu Asp Asn Tyr Asp Met Gly

1

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

<220>
<223>

124
17
PRT

5

Artificial Sequence

synthetic peptide

10

Leu

Arg

Lys

Asp

Ala

75

Thr

Thr

Thr

Val

Thr

Glu

Tyr

60

Lys

Ala

Met

Val

Gln

Leu

Arg

45

Ala

Asn

Leu

Thr

Ser
125

Pro

Asp

30

Glu

Tyr

Ser

Tyr

Pro

110

Ser

Gly

15

Asn

Phe

Ser

Leu

Tyr

95

Glu

Arg

Tyr

Val

Val

Tyr

80

Cys

Thr



<400> 124

Ala Ile Ser Trp Ser Gly Gly Ser Thr Asp Tyr Ala Tyr Ser Val Thr
1 5 10 15

Gly

<210> 125

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 125

Asp Leu Arg Phe Thr Gly Gly Asp Thr Met Thr Pro Glu Thr Tyr Asp
1 5 10 15

Tyr

<210> 126
<211> 129
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-Trop2 hVIB557

<400> 126
Gln Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Arg Thr Phe Ser Ser Gln
20 25 30

Ser Met Gly Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Phe Val
35 40 45

Ser Ala Ile Ser Trp Thr Gly Ala Asn Pro Thr Tyr Ala Asp Ser Val
50 55 60



Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ala Asp Thr Ser Gly Gly Ser Tyr Tyr Tyr Glu Arg Ala Thr Ala
100 105 110

Glu Thr Ser Tyr Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser
115 120 125

Ser

<210> 127

<211> 1@

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 127

Gly Arg Thr Phe Ser Ser Gln Ser Met Gly
1 5 10

<210> 128

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 128
Ala Ile Ser Trp Thr Gly Ala Asn Pro Thr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 129
<211> 20



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

synthetic peptide

129

Asp Thr Ser Gly Gly Ser Tyr Tyr Tyr Glu Arg Ala Thr Ala Glu Thr

1

Ser Tyr Asp Tyr

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

<220>
<223>

<400>

130
128
PRT

20

5

Artificial Sequence

10

synthetic polypeptide anti-Trop2

130

Gln Val Gln

1

Ser

Ala

Ser

Lys

65

Leu

Ala

Leu

Ile

Cys

50

Gly

Gln

Thr

Arg

Gly

35

Ile

Arg

Met

Ala

Leu

Leu

20

Trp

Ser

Phe

Asn

Gly
100

Leu

Ser

Phe

Ser

Thr

Ser

85

Asp

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

Ser

Ala

Gln

His

55

Ser

Arg

Gly

Gly Gly Gly

Ala

Ala

40

Gly

Arg

Ala

Asp

Ser

25

Pro

Ser

Asp

Glu

Tyr
105

10

Gly

Gly

Thr

Asn

Asp

90

His

hVIB565

Leu

Phe

Lys

Tyr

Ser

75

Thr

Cys

Val

Thr

Glu

Tyr

60

Lys

Ala

Ser

Gln

Phe

Arg

45

Ala

Asn

Val

Gly

Pro

Asp

30

Glu

Asp

Thr

Tyr

Leu
110

15

Gly

15

Tyr

Gly

Ser

Val

Tyr

95

Val

Gly

Tyr

Val

Val

Tyr

80

Cys

Asp



Tyr Gly Met Asp Tyr Trp Gly Lys Gly Thr Leu Val Thr Val Ser Ser
115 120 125

<210> 131

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 131

Gly Phe Thr Phe Asp Tyr Tyr Ala Ile Gly
1 5 10

<210> 132

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 132

Cys Ile Ser Ser Ser His Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 133

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 133
Ala Gly Asp Gly Gly Asp Tyr His Cys Ser Gly Leu Val Asp Tyr Gly
1 5 10 15

Met Asp Tyr



Artificial Sequence

synthetic polypeptide anti-Trop2

Leu

Leu

20

Trp

Ser

Phe

Asn

Glu

100

Gly

Leu

Ser

Phe

Trp

Thr

Ser

85

Pro

Thr

Glu

Cys

Arg

Ala

Ile

70

Leu

Tyr

Leu

Ser

Leu

Gln

Gly

55

Ser

Arg

Ser

Val

Artificial Sequence

synthetic peptide

<210> 134

<211> 123

<212> PRT

<213>

<220>

<223>

<400> 134

Gln Val Gln

1

Ser Leu Arg

Ala Met Gly
35

Ala Thr Ile

50

Lys Gly Arg

65

Leu Gln Met

Ala Ala Ser

Trp Gly Lys
115

<210> 135

<211> 1o

<212> PRT

<213>

<220>

<223>

<400> 135

Gly

Ala

Pro

40

Gly

Arg

Ala

Asp

Thr
120

Gly

Ser

25

Pro

Thr

Asp

Glu

Tyr

105

Val

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Asp

Ser

Gly Arg Thr Val Gly Arg Thr Ala Met Gly

1

5

10

hVIB575

Leu

Arg

Lys

Tyr

Ser

75

Thr

Pro

Ser

Val

Thr

Glu

Tyr

60

Lys

Ala

Ser

Gln

Val

Arg

45

Ala

Asn

Val

Gly

Pro

Gly

30

Glu

Asp

Thr

Tyr

Met
110

Gly

15

Arg

Phe

Phe

Leu

Tyr

95

Val

Gly

Thr

Val

Val

Tyr

80

Cys

Tyr



<210> 136

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 136

Thr Ile Ser Trp Ala Gly Gly Thr Thr Tyr Tyr Ala Asp Phe Val Lys
1 5 10 15

Gly

<210> 137
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 137

Ser Glu Pro Tyr Ser Asp Tyr Asp Pro Ser Gly Met Val Tyr
1 5 10

<210> 138
<211> 123
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-Trop2 hVIB578

<400> 138
Gln Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Arg Thr Phe Gly Arg Ala
20 25 30

Ala Met Gly Trp Phe Arg Gln Pro Pro Gly Lys Glu Arg Glu Phe Ala
35 40 45



Ala Thr

50

Lys
65

Gly

Leu Gln

Ala Ala

Trp Gly

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

<220>
<223>

<400>

Ile Ser Trp

55

Arg Phe Thr

70

Met Ser

85

Asn

Glu
100

Ser Pro

Lys Thr

115

Gly

139
10
PRT
Artificial Sequence

synthetic peptide

139

Ser Gly

Ile Ser

Leu Arg

Tyr Ser

Leu Val

Ser

Arg

Ala

Asp

Thr
120

Asn

Asp

Glu

Tyr

105

Val

Thr

Asn

Asp

90

Asp

Ser

Gly Arg Thr Phe Gly Arg Ala Ala Met Gly

1

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

<220>
<223>

<400>

5

140
17
PRT
Artificial Sequence

synthetic peptide

140

10

Tyr

Ser

75

Thr

Pro

Ser

Tyr Ala Asp Phe Val
60

Lys Asn Thr Val Tyr
80

Ala Val Tyr Tyr Cys
95

Ser Gly Met Val Tyr
110

Thr Ile Ser Trp Ser Gly Ser Asn Thr Tyr Tyr Ala Asp Phe Val Lys

1

Gly

5

10

15



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

<220>
<223>

<400>

141
14
PRT

Artificial Sequence

synthetic peptide

141

Ser Glu Pro Tyr Ser Asp Tyr Asp Pro Ser Gly Met Val Tyr

1

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

<220>
<223>

<400>

142
125
PRT

5

Artificial Sequence

10

synthetic polypeptide anti-Trop2

142

Gln Val Gln

1

Ser

Pro

Ala

Lys

65

Leu

Ala

Thr

Leu

Met

Asp

50

Gly

Gln

Ala

Tyr

Arg

Ala

35

Met

Arg

Met

Gly

Trp
115

Leu

Leu

20

Trp

Ser

Phe

Asn

Trp

100

Gly

Leu

Ser

Phe

Trp

Thr

Ser

85

Pro

Gln

Glu

Cys

Arg

Ser

Ile

70

Leu

Tyr

Gly

Ser

Ala

Gln

Gly

55

Ser

Arg

Ser

Thr

Gly

Leu

Pro

40

Thr

Arg

Ala

Gly

Leu
120

Gly

Ser

25

Pro

Asn

Asp

Glu

Thr

105

Val

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Thr

hVIB609

Leu

Leu

Gln

Tyr

Ser

75

Thr

Arg

Val

Val

Thr

Glu

Tyr

60

Lys

Ala

Ser

Ser

Gln

Phe

Arg

45

Ala

Asn

Val

Thr

Ser
125

Pro

Asn

30

Glu

Asp

Thr

Tyr

Thr
110

Gly

15

Thr

Phe

Ser

Leu

Tyr

95

Asp

Tyr

Val

Val

Tyr

80

Cys

Tyr



<210> 143

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 143

Gly Leu Thr Phe Asn Thr Tyr Pro Met Ala
1 5 10

<210> 144

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 144

Asp Met Ser Trp Ser Gly Thr Asn Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 145

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 145

Gly Trp Pro Tyr Ser Gly Thr Gly Arg Ser Thr Thr Asp Tyr Thr Tyr
1 5 10 15

<210> 146
<211> 126
<212> PRT
<213> Artificial Sequence

<220>



<223>

<400>

synthetic polypeptide anti-Trop2

146

Gln Val Gln

1

Ser

Gly

Ala

Lys

65

Leu

Ala

Phe

Leu

Met

Ser

50

Gly

Gln

Ala

Ala

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

<220>
<223>

<400>

Arg

Gly
35

Ile

Arg

Met

Glu

Ser

115

147
10
PRT

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Trp

Leu

Ser

Leu

Trp

Thr

Ser

85

Leu

Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Pro

Gln

Ser

Ala

Gln

Gly

55

Ser

Arg

Tyr

Gly

Artificial Sequence

synthetic peptide

147

Gly

Ala

Ala

40

His

Arg

Ala

Glu

Thr
120

Gly

Ser

25

Pro

Ser

Asp

Glu

Ser

105

Leu

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Val

Gly Arg Ser Phe Ser Arg Tyr Gly Met Gly

1

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

148
17
PRT

5

Artificial Sequence

10

hVIB619

Leu

Arg

Lys

Tyr

Ser

75

Thr

Ser

Thr

Val

Ser

Glu

Tyr

60

Lys

Ala

Pro

Val

Gln

Phe

Arg

45

Ala

Asn

Val

Arg

Ser
125

Pro

Ser

30

Glu

Asp

Thr

Tyr

Leu

110

Ser

Gly

15

Arg

Leu

Ser

Leu

Tyr

95

Thr

Gly

Tyr

Val

Val

Tyr

80

Cys

Asp



<220>
<223> synthetic peptide

<400> 148

Ser Ile Ser Trp Ser Gly His Ser Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 149

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 149

Glu Ser Leu Pro Tyr Glu Ser Gly Ser Pro Arg Leu Thr Asp Phe Ala
1 5 10 15

Ser

<210> 150
<211> 119
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-CA9 hVIB456

<400> 150
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Ala Leu Ile Ile Asn
20 25 30

Ala Met Gly Trp Tyr Arg Gln Ala Pro Gly Lys Gln Arg Glu Leu Val
35 40 45



Ala Thr
50

Gly Arg
65

Gln Met

Val Ala

Thr Leu

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

<220>
<223>

<400>

Val

Phe

Asn

Leu

Val

115

151
10
PRT

Thr

Thr

Ser

Trp

100

Thr

Arg

Ile

Leu

85

Ile

Val

Ser

Ser

70

Arg

Ala

Ser

Gly Arg Thr
55

Arg Asp Asn

Ala Glu Asp

Asp Gly Glu

105

Ser

Artificial Sequence

synthetic peptide

151

Asn Tyr Ala Asp Ser
60

Ser Lys Asn Thr Leu
75

Thr Ala Val Tyr Tyr
90

Tyr Asp Tyr Trp Gly
110

Gly Ser Ala Leu Ile Ile Asn Ala Met Gly

1

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

<220>
<223>

<400>

152
16
PRT

5

Artificial Sequence

synthetic peptide

152

10

Val Lys

Tyr Leu
80

Cys Asn
95

Gln Gly

Thr Val Thr Arg Ser Gly Arg Thr Asn Tyr Ala Asp Ser Val Lys Gly

1

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

<220>

153
11
PRT

5

Artificial Sequence

10

15



<223>

<400>

synthetic peptide

153

Ala Leu Trp Ile Ala Asp Gly Glu Tyr Asp Tyr

5

Artificial Sequence

10

synthetic polypeptide anti-CA9 hVIB476

1

<210> 154

<211> 116

<212> PRT

<213>

<220>

<223>

<400> 154

Gln Val Gln

1

Ser Leu Arg

Val Met Gly
35

Ala Thr Ile

50

Gly Arg Phe

65

Gln Met Asn

Ala Asn His

Thr Val Ser
115

<210> 155

<211> 10

<212> PRT

<213>

Leu

Leu

20

Trp

Thr

Thr

Ser

Ile

100

Ser

Val

Ser

Tyr

Asn

Ile

Leu

85

Glu

Glu

Cys

Arg

Gly

Ser

70

Arg

Leu

Ser

Ala

Gln

Gly

55

Arg

Ala

Gly

Artificial Sequence

Gly Gly Gly

Ala

Ala

40

Arg

Asp

Glu

Asp

Ser

25

Pro

Thr

Asn

Asp

Tyr
105

10

Gly

Gly

His

Ser

Thr

90

Trp

Leu

Asn

Lys

Tyr

Lys

75

Ala

Gly

Val

Ile

Gln

Ala

60

Asn

Val

Gln

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Pro

Ile

30

Glu

Ser

Leu

Tyr

Thr
110

Gly

15

Ile

Leu

Val

Tyr

Cys

95

Leu

Asn

Val

Leu
80

Asn

Val



<220>
<223> synthetic peptide

<400> 155

Gly Asn Ile Phe Ile Ile Asn Val Met Gly
1 5 10

<210> 156

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 156

Thr Ile Thr Asn Gly Gly Arg Thr His Tyr Ala Asp Ser Val Lys Gly
1 5 10 15

<210> 157

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 157

Asn His Ile Glu Leu Gly Asp Tyr
1 5

<210> 158
<211> 115
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-CA9 hVIB407

<400> 158
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Ile Ile Phe Ser Val Tyr
20 25 30



Asp

Ala

Gly

65

Gln

Ala

Val

Met

Arg

50

Arg

Met

Ala

Ser

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

<220>
<223>

<400>

Gly
35

Ile

Phe

Asn

Trp

Ser

115

159
10
PRT

Trp

Thr

Thr

Ser

Ile
100

Tyr

Ala

Ile

Leu

85

Gly

Arg

Gly

Ser

70

Arg

Asp

Gln

Gly

55

Arg

Ala

Asp

Artificial Sequence

synthetic peptide

159

Thr

40

Gly

Asp

Glu

Tyr

Pro

Thr

Asn

Asp

Trp
105

Gly

Tyr

Ser

Thr

90

Gly

Gly Ile Ile Phe Ser Val Tyr Asp Met Gly

1

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

<220>
<223>

<400>

160
16
PRT

5

Artificial Sequence

synthetic peptide

160

10

Lys

Leu

Lys

75

Gly

Gln

Gln

Thr

60

Asn

Val

Gly

Arg

45

Asp

Thr

Tyr

Thr

Glu

Ser

Leu

Tyr

Leu
110

Phe

Val

Tyr

Cys

95

Val

Val

Leu
80

Asn

Thr

Arg Ile Thr Ala Gly Gly Gly Thr Tyr Leu Thr Asp Ser Val Lys Gly

1

5

10

15



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

<220>
<223>

<400>

161
7
PRT

Artificial Sequence

synthetic peptide

161

Ala Trp Ile Gly Asp Asp Tyr

1

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

<220>
<223>

<400>

162
115
PRT

5

Artificial Sequence

synthetic polypeptide anti-CA9 hVIB445

162

Gln Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Thr

Val

Leu

Met

Tyr

50

Arg

Met

Asp

Ser

Arg

Arg

35

Ile

Phe

Asn

Leu

Ser
115

Leu

Leu

20

Trp

Ser

Thr

Ser

Val
100

Val

Ser

Tyr

Ala

Ile

Leu

85

Gly

Glu

Cys

Arg

Arg

Ser

70

Arg

Glu

Ser

Ala

Arg

Asp

55

Arg

Ala

Asp

Gly

Ala

Ala

40

Trp

Asp

Glu

Tyr

Gly

Ser

25

Pro

Thr

Asn

Asp

Trp
105

Gly

10

Gly

Gly

Asn

Ala

Thr

90

Gly

Leu

Ile

Lys

Tyr

Lys

75

Ala

Arg

Val

Thr

Gln

Ala

60

Asn

Val

Gly

Lys

Phe

Arg

45

Asp

Ser

Tyr

Thr

Pro

Asn

30

Glu

Ser

Leu

Tyr

Leu
110

Gly

15

Leu

Leu

Val

Tyr

Cys

95

Val

Gly

His

Val

Lys

Leu

80

Asn

Thr



<210> 163

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 163

Gly Ile Thr Phe Asn Leu His Ala Met Arg
1 5 10

<210> 164

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 164

Tyr Ile Ser Ala Arg Asp Trp Thr Asn Tyr Ala Asp Ser Val Lys Gly
1 5 10 15

<210> 165

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 165

Asp Leu Val Gly Glu Asp Tyr
1 5

<210> 166
<211> 585
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 166



Asp

Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

Asp

Arg

145

Tyr

Cys

Ser

Arg

Ala

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala
210

His

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys

195

Phe

Lys

Lys

20

Phe

Thr

Thr

Tyr

Glu

100

Val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Ser

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Glu

Leu

Asp

Val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Val

Val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala
215

Ala

Leu

Val

40

Asp

Asp

Ala

Gln

Val

120

Lys

Pro

Cys

Glu

Cys

200

Val

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Ala

Arg

10

Ala

Leu

Ser

Leu

Cys

90

Lys

Val

Tyr

Leu

Gln

170

Arg

Ser

Arg

Phe

Phe

Val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

Gln

Ser
220

Asp

Gln

Glu

45

Asn

Val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

205

Gln

Leu

Tyr

30

Val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

190

Phe

Arg

Gly

15

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

Ser

Glu

Pro



Lys

225

Val

Arg

Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

Gln

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

Lys

Tyr

370

Asn

Lys

Val

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

Asp

340

Thr

Lys

Ile

Gln

Thr
420

Ala

Cys

245

Ala

Glu

Val

Phe

Val

325

Tyr

Leu

Val

Lys

Asn

405

Pro

Glu

230

Cys

Lys

Cys

Glu

Val

310

Phe

Ser

Glu

Phe

Gln

390

Ala

Thr

Val

His

Tyr

Cys

Asn

295

Glu

Leu

Val

Lys

Asp

375

Asn

Leu

Leu

Ser

Gly

Ile

Glu

280

Asp

Ser

Gly

Val

Cys

360

Glu

Cys

Leu

Val

Lys

Asp

Cys

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

Val

Glu
425

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Leu

Arg

410

Val

Val

235

Leu

Asn

Leu

Pro

Val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

Ser

Thr

Glu

Gln

Leu

Ala

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Asp

Cys

Asp

Glu

285

Asp

Lys

Glu

Leu

Asp

365

Val

Gln

Lys

Asn

Leu

Ala

Ser

270

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu
430

Thr

Asp

255

Ile

Ser

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

Val

415

Gly

Lys

240

Asp

Ser

His

Ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys



Val

Ala

Glu

465

Leu

Tyr

Ile

Leu

Lys

545

Ala

Ala

Gly

Glu

450

Lys

Val

Val

Cys

Val

530

Ala

Asp

Ala

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

<220>
<223>

<400>

Ser

435

Asp

Thr

Asn

Pro

Thr

515

Glu

Val

Asp

Ser

167
4
PRT

Lys

Tyr

Pro

Arg

Lys

500

Leu

Leu

Met

Lys

Arg
580

Cys

Leu

Val

Arg

485

Glu

Ser

Val

Asp

Glu

565

Ala

Cys

Ser

Ser

470

Pro

Phe

Glu

Lys

Asp

550

Thr

Ala

Lys

Val

455

Asp

Cys

Asn

Lys

His

535

Phe

Cys

Leu

Artificial Sequence

synthetic peptide

167

Gly Gly Gly Ser

1

His

440

Val

Arg

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Pro

Leu

Val

Ser

Glu

505

Arg

Pro

Ala

Ala

Leu
585

Glu

Asn

Thr

Ala

490

Thr

Gln

Lys

Phe

Glu
570

Ala

Gln

Lys

475

Leu

Phe

Ile

Ala

Val

555

Glu

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Gly

Arg

445

Cys

Cys

Val

Phe

Lys

525

Lys

Lys

Lys

Met

Val

Thr

Asp

His

510

Gln

Glu

Cys

Lys

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

Cys

Leu
575

Cys

His

Ser

480

Thr

Asp

Ala

Leu

Lys

560

Val



<210> 168

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 168

Gly Gly Ser Gly
1

<210> 169

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 169
Gly Gly Ser Gly Gly
1 5

<210> 170
<211> 109
<212> PRT
<213> Artificial Sequence

<220>

<223> synthetic polypeptide anti-CD3 VL

<400> 170
Gln Thr Val Val Thr Gln Glu
1 5

Thr Val Thr Leu Thr Cys Ala
20

Asn Tyr Pro Asn Trp Val Gln
35

Leu Ile Gly Gly Thr Lys Phe
50 55

Pro Ser Leu
10

Ser Ser Thr
25

Gln Lys Pro
40

Leu Val Pro

Thr Val Ser Pro Gly Gly
15

Gly Ala Val Thr Ser Gly
30

Gly Gln Ala Pro Arg Gly
45

Gly Thr Pro Ala Arg Phe
60



Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly Val
65 70 75 80

Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Thr Leu Trp Tyr Ser Asn
85 90 95

Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105

<210> 171
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 171

Ala Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn
1 5 10

<210> 172

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 172

Gly Thr Lys Phe Leu Val Pro
1 5

<210> 173

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 173

Thr Leu Trp Tyr Ser Asn Arg Trp Val
1 5



<210> 174
<211> 11e
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-CD3VLi

<400> 174

Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly
1 5 10 15

Thr Val Thr Leu Thr Cys Gly Ser Ser Thr Gly Ala Val Thr Ser Gly
20 25 30

Asn Tyr Pro Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly
35 40 45

Leu Ile Gly Asp Tyr Lys Asp Asp Asp Asp Lys Gly Thr Pro Ala Arg
50 55 60

Phe Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Leu Ser Gly
65 70 75 80

Val Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser
85 920 95

Asn Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105 110

<210> 175
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 175
Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn
1 5 10

<210> 176
<211> 8



<212> PRT
<213>

<220>
<223>

<400> 176

synthetic peptide

Artificial Sequence

Asp Tyr Lys Asp Asp Asp Asp Lys

1

<210> 177
<211> 9

<212> PRT
<213>

<220>
<223>

<400> 177

5

synthetic peptide

Artificial Sequence

Val Leu Trp Tyr Ser Asn Arg Trp Val

1

<210> 178
<211> 1e9
<212> PRT
<213>

<220>
<223>

<400> 178
Gln Thr Val Val
1

Thr Val Thr Leu
20

Asn Tyr Pro Asn
35

Leu Ile Gly Gly
50

Ser Gly Ser Leu
65

5

Thr

Thr

Trp

Thr

Leu

Gln

Cys

Val

Lys

Gly
70

Artificial Sequence

Glu

Gly

Gln

Asp

55

Gly

Pro

Ser

Gln

40

Asp

Lys

Ser

Ser

25

Lys

Ala

Ala

Leu

10

Thr

Pro

Pro

Ala

synthetic polypeptide anti-CD3VLi2

Thr

Gly

Gly

Gly

Leu
75

Val

Ala

Gln

Thr

60

Thr

Ser

Val

Ala

45

Pro

Leu

Pro

Thr

30

Pro

Ala

Ser

Gly

15

Ser

Arg

Arg

Gly

Gly

Gly

Phe

Val
80



Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Val Leu Trp Tyr Ser Asn
85 920 95

Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105

<210> 179
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 179

Gly Ser Ser Thr Gly Ala Val Thr Ser Gly Asn Tyr Pro Asn
1 5 10

<210> 180

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 180

Gly Thr Lys Asp Asp Ala Pro
1 5

<210> 181

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 181
Val Leu Trp Tyr Ser Asn Arg Trp Val

1 5

<210> 182
<211> 1e9



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

synthetic polypeptide anti-CD3VLiGL

182

Gln Thr Val Val

1

Thr

His

Leu

Ser

65

Gln

Arg

Val

Tyr

Ile

50

Gly

Pro

Trp

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

<220>
<223>

<400>

Thr

Pro

35

Gly

Ser

Glu

Val

183
14
PRT

Leu

20

Asn

Gly

Leu

Asp

Phe
100

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Gln

Cys

Val

Ser

Gly

70

Ala

Gly

Glu

Gly

Gln

Asn

55

Gly

Glu

Gly

Artificial Sequence

synthetic peptide

183

Pro

Ser

Gln

40

Lys

Lys

Tyr

Thr

Ser

Ser

25

Lys

His

Ala

Tyr

Lys
105

Leu

10

Thr

Pro

Ser

Ala

Cys

90

Leu

Thr

Gly

Gly

Trp

Leu

75

Val

Thr

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

Val

Ala

45

Pro

Leu

Trp

Leu

Pro

Thr

30

Pro

Ala

Ser

Gly

Gly Ser Ser Thr Gly Ala Val Thr Ser Gly His Tyr Pro Asn

1

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

184
7
PRT

5

Artificial Sequence

10

Gly

15

Ser

Arg

Arg

Gly

Ser
95

Gly

Gly

Gly

Phe

Val

80

Arg



<220>
<223> synthetic peptide

<400> 184

Gly Thr Ser Asn Lys His
1 5

<210> 185

<211> 9

<212> PRT

<213> Artificial Sequen

<220>
<223> synthetic peptide

<400> 185

Ser

ce

Val Leu Trp Gly Ser Arg Arg Trp Val

1 5

<210> 186
<211> 125
<212> PRT
<213> Artificial Sequen

<220>

<223> synthetic polypeptide anti-CD3 VH

<400> 186
Glu Val Gln Leu Val Glu
1 5

Ser Leu Lys Leu Ser Cys
20

Ala Ile Asn Trp Val Arg
35

Ala Arg Ile Arg Ser Lys
50

Gln Val Lys Asp Arg Phe
65 70

ce

Ser

Ala

Gln

Tyr

55

Thr

Gly

Ala

Ala

40

Asn

Ile

Gly

Ser

25

Pro

Asn

Ser

Gly

10

Gly

Gly

Tyr

Arg

Leu

Phe

Lys

Ala

Asp
75

Val

Thr

Gly

Thr

60

Asp

Gln

Phe

Leu

45

Tyr

Ser

Pro

Asn

30

Glu

Tyr

Lys

Gly Gly

15

Lys Tyr

Trp Val

Ala Asp

Asn Thr
80



Ala Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 920 95

Tyr Cys Val Arg His Ala Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp
100 105 110

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

<210> 187

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 187

Gly Phe Thr Phe Asn Lys Tyr Ala Ile Asn
1 5 10

<210> 188

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 188

Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Gln
1 5 10 15

Val Lys Asp

<210> 189
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 189



His Ala Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr

1

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

<220>
<223>

<400>

190
126
PRT

5

Artificial Sequence

10

synthetic polypeptide anti-CD3 VHi

190

Glu Val Gln Leu

1

Ser

Ala

Ala

Asp

65

Thr

Tyr

Trp

Leu

Met

Arg

50

Ser

Ala

Tyr

Ala

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

<220>
<223>

Lys Leu
20

Asn Trp
35

Ile Arg

Val Lys

Tyr Leu

Cys Val
100

Tyr Trp
115

191
10
PRT

Val

Ser

Val

Ser

Asp

Gln

85

Arg

Gly

Glu

Cys

Arg

Lys

Arg

70

Met

His

Gln

Ser

Ala

Gln

Tyr

55

Phe

Asn

Gly

Gly

Artificial Sequence

synthetic peptide

Gly

Ala

Ala

40

Asp

Thr

Asn

Asn

Thr
120

Gly

Ser

25

Pro

Tyr

Ile

Leu

Phe

105

Leu

Gly

10

Gly

Lys

Ser

Lys

90

Gly

Val

Leu

Phe

Lys

Asp

Arg

75

Thr

Asn

Thr

Val

Thr

Gly

Asp

60

Asp

Glu

Ser

Val

Gln

Phe

Leu

45

Asp

Asp

Asp

Tyr

Ser
125

Pro

Asn

30

Glu

Asp

Ser

Thr

Ile

110

Ser

Gly

15

Lys

Trp

Lys

Lys

Ala

95

Ser

Gly

Tyr

Val

Ala

Asn

80

Val

Tyr



<400> 191

Gly Phe Thr Phe Asn Lys Tyr Ala Met Asn
1 5 10

<210> 192

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 192

Arg Ile Arg Ser Lys Tyr Asp Tyr Lys Asp Asp Asp Asp Lys Ala Asp
1 5 10 15

Ser Val Lys Asp
20

<210> 193
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 193

His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr
1 5 10

<210> 194
<211> 125
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide anti-CD3 VHi2

<400> 194
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Lys His
20 25 30



Ala

Ala

Ser

65

Ala

Tyr

Ala

Met

Arg

50

Val

Tyr

Cys

Tyr

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

<220>
<223>

<400>

Asn
35

Ile

Lys

Leu

Val

Trp

115

195
10
PRT

Trp

Arg

Asp

Gln

Arg

100

Gly

Val

Ser

Arg

Met

85

His

Gln

Arg

Lys

Phe

70

Asn

Gly

Gly

Gln

Tyr

55

Thr

Asn

Asn

Thr

Artificial Sequence

synthetic peptide

195

Ala

40

Asn

Ile

Leu

Phe

Leu
120

Pro

Asn

Ser

Lys

Gly

105

Val

Gly

Tyr

Arg

Thr

90

Asn

Thr

Gly Phe Thr Phe Asn Lys His Ala Met Asn

1

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

<220>
<223>

<400>

196
19
PRT

5

Artificial Sequence

synthetic peptide

196

10

Lys

Ala

Asp

75

Glu

Ser

Val

Gly

Thr

60

Asp

Asp

Tyr

Ser

Leu

45

Ala

Ser

Thr

Ile

Ser
125

Glu

Tyr

Lys

Ala

Ser
110

Trp

Ala

Asn

Val

95

Tyr

Val

Asp

Thr

80

Tyr

Trp

Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Ala Tyr Ala Asp Ser

1

5

10

15



Val Lys Asp

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

<220>
<223>

<400>

197
14
PRT

Artificial Sequence

synthetic peptide

197

His Gly Asn Phe Gly Asn Ser Tyr Ile Ser Tyr Trp Ala Tyr

1

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

<220>
<223>

<400>

198
125
PRT

5

Artificial Sequence

10

synthetic polypeptide anti-CD3 VHiGL4

198

Glu Val Gln

1

Ser

Ala

Ala

Ser

65

Ala

Tyr

Leu

Met

Arg

50

Val

Tyr

Cys

Lys

Asn

35

Ile

Lys

Leu

Val

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg
100

Val

Ser

Val

Ser

Arg

Met

85

His

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Ser

Ala

Gln

Ala

55

Thr

Asn

Asn

Gly

Ala

Ala

40

Asn

Ile

Leu

Ala

Gly Gly Leu

Ser

25

Pro

Ser

Ser

Lys

Gly
105

10

Gly

Gly

Tyr

Arg

Thr

90

Asn

Phe

Lys

Ala

Asp

75

Glu

Ser

Val

Thr

Gly

Thr

60

Asp

Asp

Ala

Gln

Phe

Leu

45

Glu

Ser

Thr

Ile

Pro

Ser

30

Glu

Tyr

Lys

Ala

Ser
110

Gly

15

Gly

Trp

Ala

Asn

Val

95

Tyr

Gly

Tyr

Val

Ala

Thr

80

Tyr

Trp



Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

<210> 199

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 199

Gly Phe Thr Phe Ser Gly Tyr Ala Met Asn
1 5 10

<210> 200

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 200

Arg Ile Arg Ser Lys Ala Asn Ser Tyr Ala Thr Glu Tyr Ala Ala Ser
1 5 10 15

Val Lys Asp

<210> 201
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 201
His Gly Asn Ala Gly Asn Ser Ala Ile Ser Tyr Trp Ala Tyr
1 5 10

<210> 202
<211> 115



<212>

PRT

Artificial Sequence

synthetic polypeptide anti-HSA 10GE

Leu

Leu

20

Trp

Ser

Phe

Asn

Gly
100

Val

Ser

Val

Gly

Thr

Ser

85

Ser

Glu

Cys

Arg

Ser

Ile

70

Leu

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Ser

Artificial Sequence

synthetic peptide

<213>

<220>

223>

<400> 202

Glu Vval Gln

1

Ser Leu Arg

Gly Met Ser
35

Ser Ser Ile

50

Lys Gly Arg

65

Leu Gln Met

Thr Ile Gly

Val Ser Ser
115

<210> 203

<211> 10

212> PRT

<213>

<220>

223>

<400> 203

Gly

Ala

Ala

40

Arg

Arg

Pro

Val

Ser

25

Pro

Asp

Asp

Glu

Ser
105

Gly

Thr

Asn

Asp

90

Ser

Gly Phe Thr Phe Ser Lys Phe Gly Met Ser

1

5

10

Leu

Phe

Lys

Leu

Ala

75

Thr

Gln

Val

Thr

Gly

Tyr

60

Lys

Ala

Gly

Gln

Phe

Leu

45

Ala

Thr

Val

Thr

Pro

Ser

30

Glu

Glu

Thr

Tyr

Leu
110

Gly

15

Lys

Trp

Ser

Leu

Tyr

95

Val

Asn

Phe

Val

Val

Tyr

80

Cys

Thr



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

<220>
<223>

<400>

204
17
PRT
Artificial Sequence

synthetic peptide

204

Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Glu Ser Val Lys

1

Gly

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

<220>
<223>

<400>

5 10 15

205

6

PRT

Artificial Sequence

synthetic peptide

205

Gly Gly Ser Leu Ser Val

1

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

<220>
<223>

<400>

5

206
121
PRT
Artificial Sequence

synthetic polypeptide anti-HSA with His tag

206

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

1

5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Phe

20 25 30

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45



Ser

Lys

65

Leu

Thr

Val

Ser

50

Gly

Gln

Ile

Ser

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

<220>
<223>

<400>

Ile

Arg

Met

Gly

Ser

115

207
10
PRT

Ser

Phe

Asn

Gly

100

His

Gly

Thr

Ser

85

Ser

His

Ser

Ile

70

Leu

Leu

His

Gly

55

Ser

Arg

Ser

His

Artificial Sequence

synthetic peptide

207

Arg

Arg

Pro

Val

His
120

Asp Thr Leu Tyr Ala Glu Ser Val
60

Asp Asn Ala Lys Thr Thr Leu Tyr
75 80

Glu Asp Thr Ala Val Tyr Tyr Cys
90 95

Ser Ser Gln Gly Thr Leu Val Thr
105 110

His

Gly Phe Thr Phe Ser Lys Phe Gly Met Ser

1

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

<220>
<223>

<400>

208
17
PRT

5

Artificial Sequence

synthetic peptide

208

10

Ser Ile Ser Gly Ser Gly Arg Asp Thr Leu Tyr Ala Glu Ser Val Lys

1

Gly

<210>
<211>

209
6

5

10 15



<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 209

Gly Gly Ser Leu Ser Val
1 5

<210> 210

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 210

Gly Pro Ala Gly Met Lys Gly Leu
1 5

<210> 211

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 211

Ser Gly Gly Pro Gly Pro Ala Gly Met Lys Gly Leu Pro Gly Ser
1 5 10 15

<210> 212

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 212

Ser Gly Gly Gly Pro Gly Pro Ala Gly Met Lys Gly Leu Pro Gly Gly
1 5 10 15



Ser

<210> 213

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 213

Gly Gly Gly Gly Lys Lys Leu Ala Asp Glu Pro Glu Gly Gly Gly Ser
1 5 10 15

<210> 214

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 214

Ser Gly Gly Gly Lys Lys Leu Ala Asp Glu Pro Glu Gly Gly Ser
1 5 10 15

<210> 215

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 215

Lys Lys Leu Ala Asp Glu Pro Glu
1 5

<210> 216

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide



<400> 216

Gly Gly Gly Lys Phe Leu Ala Asp Glu Pro Glu Gly Gly
1 5 10

210> 217

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 217

Gly Gly Gly Ala Arg Leu Gln Ser Ala Ala Pro Gly Gly Gly Ser
1 5 10 15

<210> 218

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 218

Ser Gly Gly Gly Ala Arg Leu Gln Ser Ala Ala Pro Gly Gly Gly Ser
1 5 10 15

<210> 219

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 219

Ala Arg Leu Gln Ser Ala Ala Pro
1 5

<210> 220

<211> 18

<212> PRT

<213> Artificial Sequence

<220>



<223> synthetic peptide
<400> 220

Ser Gly Gly Gly Gly Val Tyr Ala Asp Ser Leu Glu Asp Gly Gly Gly
1 5 10 15

Gly Ser

<210> 221

<211> 1@

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 221

Gly Val Tyr Ala Asp Ser Leu Glu Asp Gly
1 5 10

<210> 222

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 222

Gly Gly Gly Ser Leu Ser Gly Arg Ser Asp Asn His Gly Gly Gly Ser
1 5 10 15

<210> 223

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 223

Gly Leu Ser Gly Arg Ser Asp Asn His Gly
1 5 10



<210> 224

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 224

Ser Gly Gly Gly Ser Phe Thr Arg Gln Ala Arg Val Val Gly Gly Gly
1 5 10 15

Ser

<210> 225

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 225

Ser Phe Thr Arg Gln Ala Arg Val Val
1 5

<210> 226
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 226

Ala Arg Leu Gln Ser Ala Ala Pro Ala Gly Leu Lys Gly Ala
1 5 10

210> 227

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide



<400> 227

Gly Ala Arg Leu Gln Ser Ala Ala Pro Ala Gly Leu Lys Gly Ala Gly
1 5 10 15

<210> 228

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 228

Gly Gly Pro Gly Pro Ala Gly Met His Gly Leu Pro Gly
1 5 10

<210> 229

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 229

Gly Ser Gly Gly Pro Gly Pro Ala Gly Met His Gly Leu Pro Gly Gly
1 5 10 15

Ser

<210> 230

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 230
Gly Gly Pro Gly Pro Ala Gly Met Glu Gly Leu Pro Gly
1 5 10

<210> 231
<211> 15



<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 231

Ser Gly Gly Pro Gly Pro Ala Gly Met Glu Gly Leu Pro Gly Ser
1 5 10 15

<210> 232

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 232

Ser Gly Gly Pro Gly Pro Ala Gly Pro Lys Gly Leu Pro Gly Ser
1 5 10 15

<210> 233

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 233

Gly Gly Gly Gly Leu Val Pro Arg Gly Ser Leu Gly Gly Gly Gly Ser
1 5 10 15

<210> 234

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 234

Ser Ser Gly Gly Gly Met Pro Arg Ser Phe Arg Gly Gly Gly Ser
1 5 10 15



<210> 235

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 235

Gly Gly Gly Gly Asp Tyr Lys Asp Asp Asp Asp Lys Gly Gly Gly Ser
1 5 10 15

<210> 236

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 236

Ser Gly Gly Gly Gln Asn Pro Tyr Ser Ala Gly Arg Gly Gly Gly Ser
1 5 10 15

<210> 237

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 237

Ser Gly Gly Gly Gln Asn Pro Tyr Ser Ala Gly Gly Gly Ser Gly Gly
1 5 10 15

<210> 238

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 238

Ser Gly Gly Gly Arg Asn Val Tyr Ser Ala Gly Gly Gly Ser Gly Gly
1 5 10 15



<210> 239

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 239

Ser Gly Gly Gly Gln Asn Thr Trp Ser Ala Gly Lys Gly Gly Gly Ser
1 5 10 15

<210> 240

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 240

Gly Gly Gly Ser His Thr Gly Arg Ser Ala Tyr Phe Gly Gly Gly Ser
1 5 10 15

<210> 241

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 241

Ser Gly Gly Pro Gly Pro Ala Gly Leu Lys Gly Ala Pro Gly Ser
1 5 10 15

<210> 242

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 242



Lys Arg Ala Leu Gly Leu Pro Gly
1 5

<210> 243

<211> 4e

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 243

Asp Glu Asp Glu Asp Glu Asp Glu Asp Glu Asp Glu Asp Glu Asp Glu
1 5 10 15

Arg Pro Leu Ala Leu Trp Arg Ser Asp Arg Asp Arg Asp Arg Asp Arg
20 25 30

Asp Arg Asp Arg Asp Arg Asp Arg
35 40

<210> 244

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<220>

<221> MOD_RES

<222> (3)..(3)

<223> Xaa is Ser or Thr

<220>

<221> MOD_RES

222> (4)..(4)

<223> Xaa is Leu or Ile

<220>

<221> MOD_RES

<222> (5)..(5)

<223> Xaa 1is Ser or Thr

<400> 244

Pro Arg Xaa Xaa Xaa
1 5



<210> 245

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 245

Leu Glu Ala Thr Ala
1 5

<210> 246

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 246

Gly Gly Ala Ala Asn Leu Val Arg Gly Gly
1 5 10

<210> 247

<211> 1@

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 247

Ser Gly Arg Ile Gly Phe Leu Arg Thr Ala
1 5 10

<210> 248

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 248



Pro Leu Gly Leu Ala Gly
1 5

<210> 249

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<220>

<221> MOD_RES

<222> (6)..(6)

<223> Xaa is any amino acid

<400> 249

Pro Leu Gly Leu Ala Xaa
1 5

<210> 250

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 250

Pro Leu Gly Cys Ala Gly
1 5

<210> 251

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 251
Glu Ser Pro Ala Tyr Tyr Thr Ala
1 5

<210> 252
<211> 6



<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 252

Arg Leu Gln Leu Lys Leu
1 5

<210> 253

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 253

Arg Leu Gln Leu Lys Ala Cys
1 5

<210> 254

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<220>

<221> MOD_RES
<222> (3)..(3)
<223> (it

<220>

<221> MOD_RES
222> (5)..(5)
<223> Hof

<400> 254
Glu Pro Xaa Gly Xaa Tyr Leu
1 5

<210> 255
<211> 5
<212> PRT



<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 255

Ser Gly Arg Ser Ala
1 5

<210> 256

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 256

Asp Ala Phe Lys
1

<210> 257

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 257
Gly Gly Gly Arg Arg
1 5

<210> 258

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 258
Gly Phe Leu Gly
1

<216> 259



211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 259

Ala Leu Ala Leu
1

<210> 260

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 260

Pro Ile Cys Phe Phe
1 5

<210> 261

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 261

Gly Gly Pro Arg Gly Leu Pro Gly
1 5

<210> 262

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 262

His Ser Ser Lys Leu Gln
1 5



<210> 263

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 263

His Ser Ser Lys Leu Gln Leu
1 5

<210> 264

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 264

His Ser Ser Lys Leu Gln Glu Asp Ala
1 5

<210> 265

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 265

Leu Val Leu Ala Ser Ser Ser Phe Gly Tyr
1 5 10

<210> 266

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 266

Gly Val Ser Gln Asn Tyr Pro Ile Val Gly



210> 267

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 267

Gly Val Val Gln Ala Ser Cys Arg Leu Ala
1 5 10

<210> 268

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<220>

<221> MOD_RES
222> (2)..(2)
<223> Pip

<400> 268

Phe Xaa Arg Ser
1

<210> 269

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 269
Asp Pro Arg Ser Phe Leu
1 5

<210> 270
<211> 6
<212> PRT



<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 270

Pro Pro Arg Ser Phe Leu
1 5

210> 271

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 271

Asp Glu Val Asp
1

210> 272

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 272

Asp Glu Val Asp Pro
1 5

<210> 273

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 273
Lys Gly Ser Gly Asp Val Glu Gly
1 5

<210> 274



<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 274

Gly Trp Glu His Asp Gly
1 5

<210> 275

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 275

Glu Asp Asp Asp Asp Lys Ala
1 5

<210> 276

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 276

Lys Gln Glu Gln Asn Pro Gly Ser Thr
1 5

210> 277

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide

<400> 277

Gly Lys Ala Phe Arg Arg
1 5



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

<220>
<223>

<400>

278

4

PRT

Artificial Sequence

synthetic peptide

278

Asp Ala Phe Lys

1

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

<220>
<223>

<400>

279

4

PRT

Artificial Sequence

synthetic peptide

279

Asp Val Leu Lys

1

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

<220>
<223>

<400>

280

4

PRT

Artificial Sequence

synthetic peptide

280

Asp Ala Phe Lys

1

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

<220>
<223>

<400>

281

7

PRT

Artificial Sequence

synthetic peptide

281

Ala Leu Leu Leu Ala Leu Leu



<210> 282

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide linker

<400> 282

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

<210> 283

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide linker

<400> 283

Gly Gly Gly Ser Gly Gly Gly Ser
1 5

<210> 284

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide linker

<400> 284

Gly Gly Gly Gly Ser
1 5
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