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(57) Abstract: The invention provides multifunctional antibody-ligand traps and methods of using them to counteract immune toler-
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mune dysfunction in order to restore and unleash antitumor or pathogen-directed immune responses. Provided here are promising im-
munotherapeutic agents for treatment and prevention of cancers, infectious diseases, and immuno-inflammatory disorders.
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MULTIFUNCTIONAL ANTIBODY-LIGAND TRAPS TO MODULATE IMMUNE
TOLERANCE

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of priority under 35 U.S.C. § 119(e) of U.S.
Applications Serial Nos 62/511,911, filed May 26, 2017, and 62/592,341, filed November
29, 2017. The disclosure of the prior applications is considered part of and is incorporated
by reference in the disclosure of this application in its entirety.
INCORPORATION OF SEQUENCE LISTING
[0002] The material in the accompanying sequence listing is hereby incorporated by
reference into this application. The accompanying sequence listing text file,
JHU4100 2WO_Sequence Listing. txt was created May 25, 2018 and is 1,145 kb. The file
can be assessed using Microsoft Word on a computer that uses Windows OS.
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
[0003] The present invention relates generally to the field of targeted
immunomodulatory molecules and fusion proteins and more specifically to compositions
and methods for targeted immunostimulatory or immunosuppressive molecules and fusion
proteins to counteract or induce immune tolerance in cells.
BACKGROUND INFORMATION
[0004] The immune system provides the human body with a means to recognize and
defend itself against microorganisms and substances recognized as foreign or potentially
harmful. While passive immunotherapy of cancer with monoclonal antibodies and passive
transfer of T cells to attack tumor cells have demonstrated clinical efficacy, the goal of
active immunotherapy to induce these immune effectors and establish immunological
memory against tumor cells has remained challenging. Several tumor-specific and tumor-
associated antigens have been identified, yet these antigens are generally weakly
immunogenic and tumors employ diverse mechanisms to create a tolerogenic environment
that allows them to evade immunologic attack. Strategies to overcome such immune
tolerance and activating robust levels of antibody and/or T cell responses hold the key to
effective cancer immunotherapy.
SUMMARY OF THE INVENTION
[000S] The present invention is based on the seminal discovery that targeted

immunomodulatory antibodies and fusion proteins can counteract or reverse immune
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tolerance, abnormal T cell differentiation, and T cell dysfunction or exhaustion in cancers,
inflammatory disorders, and chronic infectious diseases.

[0006] In one embodiment the present invention provides molecules comprising a
targeting moiety and one or more immunomodulatory moiety/moieties, wherein the
targeting moiety comprises a polypeptide which specifically binds a component of a tumor
cell, tumor microenvironment, tumor associated growth factor or receptor, tumor associated
cytokine or receptor, tumor associated T lymphocyte, T cell co-stimulatory or inhibitory
molecule, immune cell, pathogen, or pathogen-associated cell, and the immunomodulatory
moiety comprises the extracellular domain (ECD) sequence or ligand binding fragment
thereof of a T lymphocyte immunoreceptor, T cell inhibitory receptor (TCIR), T-cell co-
inhibitory molecule, T cell co-stimulatory molecule, B lymphocyte receptor, DC receptor,
NK cell receptor, cytokine receptor, growth factor receptor, chemokine receptor, or tumor
cell receptor.

[0007] In one aspect, the targeting moiety polypeptide comprises an antigen-binding
domain of an immunoglobulin, antibody, bispecific or multispecific antibody, antibody
fragment, single chain variable fragment (scFv), bivalent or multivalent scFv, or Fc-
containing polypeptide. In another aspect, the targeting moiety comprises a ligand-binding
sequence from the extracellular domain (ECD) of a receptor.

[0008] In certain aspects, the targeting moiety is an antibody that specifically binds a T
cell inhibitory receptor (TCIR), a T cell inhibitory receptor ligand (TCIR ligand), a T-cell
co-inhibitory molecule, or a T cell co-stimulatory molecule. In an additional aspect, the
antibody is an antagonist of a TCIR, TCIR ligand, or co-inhibitory molecule. In another
aspect, the antibody is an agonist of a T cell co-stimulatory molecule. In an additional
aspect, the targeting moiety polypeptide specifically binds one or more of the following
molecules: Cytotoxic T lymphocyte associated antigen-4 (CTLA-4, CD152), Programmed
Death-1 protein (PD-1), Programmed death ligand-1 (PD-L1), Programmed death ligand
(PD-L2), B7-H3 (CD276), T-cell immunoglobulin and mucin-domain containing-3 (TIM-
3), Carcinoembryonic antigen-related cell adhesion molecule 1 (CEACAM-I1),
Carcinoembryonic Antigen (CEA), V domain Ig suppressor of T cell activation (VISTA),
V-set and immunoglobulin domain containing 8 (VSIGS8), B and T lymphocyte attenuator
(BTLA), Herpesvirus Entry Mediator (HVEM), CD160, T cell Ig and ITM domain (TIGIT),
CD226, CD96, Lymphocyte activation gene-3 (LAG-3), transforming growth factor B
(TGF-P), transforming growth factor B receptor (TGFBR), Receptor Activator of Nuclear
Factor k« B (RANK), RANK ligand (RANKL), 4-1BB (CD137), Inducible T-Cell
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Costimulator (ICOS), 0X-40 (CD134), glucocorticoid-induced TNFR-related protein
(GITR), CD27, IL6R, IL23R, IL17R, IL-6, IL-23, IL-17, CD39, CD40, CD40L, CD47,
CD122, CD73, CCR4, CCR5, CXCR4, ILI2R, CD4, IL-2R, CD25, CD3. In certain
aspects, the targeting moiety polypeptide specifically binds one or more of the following:
Epidermal growth factor receptor (EGFR, EGFR1, ErbB-1, HER1), ErbB-2 (HER2/neu),
ErbB-3/HER3, ErbB-4/HER4, Epidermal growth factor (EGF), Transforming growth factor
o (TGFa), Vascular endothelial growth factor (VEGF), Vascular endothelial growth factor
receptor-1 (VEGFR-1), VEGFR-2 or VEGFR-3. In certain aspects, the targeting moiety
polypeptide specifically binds the human immunodeficiency virus gpl120 protein (HIV
gp120).

[0009] In various aspects, the immunomodulatory moiety comprises the extracellular
ligand-binding sequence or ligand binding fragment thereof of transforming growth factor 3
receptor II (TGFBRII), programmed death 1 protein (PD-1), T cell immunoglobulin and
mucin domain containing 3 (TIM-3), B- and T-lymphocyte attenuator (BTLA), CD160,
CD226, T cell Ig and ITM domain (TIGIT), CD96, CD44, Colony stimulating factor 1
receptor (CSF1R), CCR4, Killer-cell immunoglobulin-like receptor (KIR), Vascular
endothelial growth factor receptor (VEGFR), Receptor Activator of Nuclear Factor x B
(RANK), V-set and immunoglobulin domain containing 8 (VSIG8), LIGHT (TNFSF14),
Leukocyte-associated immunoglobulin-like receptor 1 (LAIR1), or V domain Ig suppressor
of T cell activation (VISTA).

[0010] In some aspects, the molecule comprises a linker and the linker may have the
sequence of SEQ ID NO: 3. In a further aspect, the linker fuses the targeting moiety and the
immunomodulatory moiety.

[0011] In some aspects, the immunomodulatory moiety is fused to the heavy chain of a
targeting moiety comprising an antibody. In other aspects, the immunomodulatory moiety is
fused to the light chain of a targeting moiety comprising an antibody. In an additional
aspect, one immunomodulatory moiety (IM-1) is fused to the heavy chain of a targeting
moiety comprising an antibody, and a second immunomodulatory moiety (IM-2) is fused to
the light chain of the same targeting antibody.

[0012] In one aspect, the targeting moiety is fused to an immunomodulatory moiety that
comprises the ECD or a ligand binding fragment thereof of TIM-3. In a specific aspect, the
ligand binding fragment comprises the CEACAM-1 binding fragment of TIM-3. In a

specific aspect, the immunomodulatory moiety comprises a ligand-binding sequence of the
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TIM-3 extracellular domain (TIM-3 ectodomain; TIM-3ecd) corresponding to SEQ ID NO:
2.

[0013] In one aspect, the targeting moiety comprises a polypeptide that binds to PD-1,
PD-L1, CTLA4, LAG3, VISTA, TIGIT, BTLA, CCR4, 41BB, OX40, GITR, VEGF,
RANKL, TGF-B, IL6R, EGFR, HER2/neu, or gp120, and the immunomodulatory moiety is
the ECD or a ligand binding fragment thereof of TIM-3. In a specific aspect, the
immunomodulatory moiety comprises the CEACAM-1 binding fragment of TIM-3. In a
specific aspect, the immunomodulatory moiety comprises a ligand-binding sequence of the
TIM-3ecd corresponding to SEQ ID NO: 2 .

[0014] In certain aspects, the targeting moiety comprises a polypeptide that binds PD-1
or PD-L1 and the immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of TIM-3. In specific aspects, the molecule comprises the sequence of
SEQ ID NO: 51, 52, 53 or 192. In specific aspects, the molecule comprises the sequence of
SEQ ID NO: 282, 288, 274, 278. In specific aspects, the molecule comprises the sequences
corresponding to SEQ ID NO: 51 and SEQ ID NO: 185. In specific aspects, the molecule
comprises the sequences corresponding to SEQ ID NO: 52 and SEQ ID NO: 186. In
specific aspects, the molecule comprises the sequences corresponding to SEQ ID NO: 53
and SEQ ID NO: 187. In specific aspects the molecule comprises the sequences
corresponding to SEQ ID NO: 192 and SEQ ID NO: 193.

[0015] In one aspect, the targeting moiety comprises a polypeptide that binds CTLA-4
and the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof
of TIM-3. In a specific aspect, the molecule comprises the sequence of SEQ ID NO: 50. In
specific aspects, the molecule comprises the sequence of SEQ ID NO: 204. In specific
aspects, the molecule comprises the sequences corresponding to SEQ ID NO: 50 and SEQ
ID NO: 184.

[0016] In another aspect, the targeting moiety comprises a polypeptide that binds LAG-3
and the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof
of TIM-3. In one aspect, the molecule comprises the sequence of SEQ ID NO: 26. In
specific aspects, the molecule comprises the sequences corresponding to SEQ ID NO: 26
and SEQ ID NO: 161.

[0017] In an additional aspect, the targeting moiety comprises a polypeptide that binds
VISTA and the immunomodulatory moiety comprises the ECD or ligand binding fragment
thereof of TIM-3. In a further aspect, the molecule comprises the sequence of SEQ ID NO:
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12. In specific aspects ,the molecule comprises the sequences corresponding to SEQ ID NO:
12 and SEQ ID NO: 147.

[0018] In one aspect, the targeting moiety comprises a polypeptide that binds TIGIT and
the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of
TIM-3. In a specific aspect, the molecule comprises the sequence of SEQ ID NO: 17. In
specific aspects, the molecule comprises the sequences corresponding to SEQ ID NO: 17
and SEQ ID NO: 152.

[0019] In another aspect, the targeting moiety comprises a polypeptide that binds BTLA
and the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof
of TIM-3. In an additional, aspect, the molecule comprises the sequence of SEQ ID NO: 22.
In specific aspects, the molecule comprises the sequences corresponding to SEQ ID NO: 22
and SEQ ID NO: 157.

[0020] In an aspect, the targeting moiety comprises a polypeptide that binds CCR-4 and
the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of
TIM-3. In certain aspects, the molecule comprises the sequence of SEQ ID NO: 31. In
specific aspects, the molecule comprises the sequences corresponding to SEQ ID NO: 31
and SEQ ID NO: 166.

[0021] In a further aspect, the targeting moiety comprises a polypeptide that binds 4-
IBB and the immunomodulatory moiety comprises the ECD or ligand binding fragment
thereof of TIM-3. In a specific aspect, the molecule comprises the sequence of SEQ ID NO:
116. In specific aspects, the molecule comprises the sequences corresponding to SEQ ID
NO: 116 and SEQ ID NO: 117.

[0022] In one aspect, the targeting moiety comprises a polypeptide that binds VEGF and
the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of
TIM-3. In certain aspects, the molecule comprises the sequence of SEQ ID NO: 88. In
specific aspects, the molecule comprises the sequence of SEQ ID NO: 252. In specific
aspects, the molecule comprises the sequences corresponding to SEQ ID NO: 88 and SEQ
ID NO: 89.

[0023] In one aspect, the targeting moiety comprises a polypeptide that binds RANKL
and the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof
of TIM-3.

[0024] In one aspect, the targeting moiety comprises a polypeptide that binds IL6-R and
the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of

TIM-3. In certain aspects, the molecule comprises the sequence of SEQ ID NO: 219. In
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specific aspects, the molecule comprises the sequence of SEQ ID NO: 216. In specific
aspects, the molecule comprises the sequences corresponding to SEQ ID NO: 219 and 61.
[0025] In one aspect, the targeting moiety comprises a polypeptide that binds EGFR and
the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of
TIM-3. In certain aspects, the molecule comprises the sequence of SEQ ID NO: 231. In
specific aspects, the molecule comprises the sequence of SEQ ID NO: 228. In specific
aspects the molecule comprises the sequences corresponding to SEQ ID NO: 231 and SEQ
ID NO: 75.

[0026] In one aspect, the targeting moiety comprises a polypeptide that binds HER2/Neu
and the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof
of TIM-3. In certain aspects, the molecule comprises the sequence of SEQ ID NO: 102. In
specific aspects, the molecule comprises the sequence of SEQ ID NO: 240. In specific
aspects, the molecule comprises the sequences corresponding to SEQ ID NO: 102 and SEQ
ID NO: 103.

[0027] In one aspect, the targeting moiety comprises a polypeptide that binds HIV gp120
and the immunomodulatory moiety comprises the ECD or ligand binding fragment thereof
of TIM-3. In certain aspects, the molecule comprises the sequence of SEQ ID NO: 267. In
specific aspects, the molecule comprises the sequence of SEQ ID NO: 264. In specific
aspects, the molecule comprises the sequences corresponding to SEQ ID NO: 267 and light
chain of gp120 antibody.

[0028] In another aspect, the targeting moiety comprises fused to an immunomodulatory
moiety that comprises the ECD or a ligand binding fragment thereof of PD-1. In certain
aspects, this ligand binding fragment comprises a PD-L1 or PD-L2 binding fragment. In a
specific aspect, the immunomodulatory moiety comprises a ligand-binding sequence of the
PD-1 extracellular domain (PD-lecd) corresponding to SEQ ID NO: 194. In a further
aspect, the targeting moiety comprises a polypeptide that binds to TIM-3, CEACAM-1,
BTLA, CCR4, CTLA4, LAG3, TIGIT, VISTA, 41BB, 0X40, GITR, RANKL, TGF-f or
VEGF and the immunomodulatory moiety comprises the ECD or a ligand binding fragment
thereof of PD-1.

[0029] In another aspect, the targeting moiety comprises fused to an immunomodulatory
moiety that comprises the ECD or a ligand binding fragment thereof of TGF[3 receptor. In
certain aspects, this ligand binding fragment comprises a TGFf3 binding fragment of

TGFBRIL In a specific aspect, the immunomodulatory moiety comprises a ligand-binding
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sequence of the TGFBRII extracellular domain (TGFBRII ecd) corresponding to SEQ ID
NO: 6. In certain aspects, the targeting moiety comprises a polypeptide that binds to TIM-
3, CEACAM-1, BTLA, CCR4, CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB,
0X40, GITR, RANKL, or VEGF and the immunomodulatory moiety comprises the ECD or
a ligand binding fragment thereof of TGFBRIL

[0030] In an additional aspect, the targeting moiety comprises fused to an
immunomodulatory moiety that comprises the ECD or ligand binding fragment thereof of
BTLA, CD160, or LIGHT. In certain aspects, the ligand binding fragment comprises an
Herpesvirus entry mediator (HVEM, CD 270) binding fragment. In a specific aspect, the
immunomodulatory moiety comprises a ligand-binding sequence of the BTLA extracellular
domain (BTLA ecd) corresponding to SEQ ID NO: 8. In a specific aspect, the
immunomodulatory moiety comprises a ligand-binding sequence of the LIGHT
extracellular domain (LIGHT ecd) corresponding to SEQ ID NO: 302. In certain aspects,
the targeting moiety comprises a polypeptide that binds to TIM-3, CEACAM-1, CCR4,
CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB, 0X40, GITR, RANKL, or VEGF and
the immunomodulatory moiety comprises the ECD or a ligand binding fragment thereof of
BTLA, CD160, or LIGHT.

[0031] In an additional aspect, the targeting moiety is fused to an immunomodulatory
moiety that comprises the ECD or ligand binding fragment thereof of TIGIT or CD96. In
one aspect, this ligand binding fragment comprises a CD155 or CD112 binding fragment. In
certain aspects, the immunomodulatory moiety comprises the ECD or a ligand binding
fragment thereof of TIGIT. In a specific aspect, the immunomodulatory moiety comprises a
ligand-binding sequence of the TIGIT extracellular domain (TIGIT ECD) corresponding to
SEQ ID NO: 289 . In a specific aspect, the immunomodulatory moiety comprises a ligand-
binding sequence of the CD96 extracellular domain (CD96 ECD) corresponding to SEQ ID
NO: 301. In another aspect, the targeting moiety comprises a polypeptide that binds to
TIM-3, CEACAM-1, BTLA, CCR4, CTLA4, LAG3, PD-1, PD-L1, VISTA, 41BB, 0X40,
GITR, RANKL, TGF-B or VEGF and the immunomodulatory moiety comprises the ECD or
a ligand binding fragment thereof of TIGIT.

[0032] In another aspect, the targeting moiety is fused to an immunomodulatory moiety
that comprises the ECD or a ligand binding fragment thereof of CD226. In certain aspects,
this ligand binding fragment comprises a CD155 or CD112 binding fragment. In a specific

aspect, the immunodulatory moiety comprises a ligand-binding sequence of the CD226
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extracellular domain (CD226 ECD) corresponding to SEQ ID NO: 9 . In another aspect, the
targeting moiety comprises a polypeptide that binds to TIM-3, CEACAM-1, BTLA, CCR4,
CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB, 0X40, GITR, RANKL, TGF-B or
VEGF and the immunomodulatory moiety comprises the ECD or a ligand binding fragment
thereof of CD226.

[0033] In another aspect, the targeting moiety is fused to an immunomodulatory moiety
that comprises the ECD or a ligand binding fragment thereof of VSIGS8. In certain aspects,
this ligand binding fragment comprises a VISTA binding fragment. In a specific aspect, the
immunomodulatory moiety comprises a ligand-binding sequence of the VSIGS8 extracellular
domain (VSIGS8 ecd) corresponding to SEQ ID NO: 55. In another aspect, the targeting
moiety comprises a polypeptide that binds to TIM-3, CEACAM-1, BTLA, CCR4, CTLAA4,
LAG3, PD-1, PD-L1, TIGIT, 41BB, OX40, GITR, RANKL, TGF-p or VEGF and the
immunomodulatory moiety comprises the ECD or a ligand binding fragment thereof of
VSIGS.

[0034] In an additional aspect, the targeting moiety comprises a polypeptide that binds to
TIM-3, CEACAM-1, BTLA, CCR4, CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB,
0X40, GITR, RANKL, TGF- or VEGF and the immunomodulatory moiety comprises the
ECD or a ligand binding fragment thereof of CD44. In a specific aspect, the
immunomodulatory moiety is a ligand-binding sequence of CD44 extracellular domain
(CD44 ecd) corresponding to SEQ ID NO: 36.

[0035] In a further aspect, the immunomodulatory moiety comprises the ECD or ligand
binding fragment thereof of CCR4 and the ligand binding fragment comprises a CCL22
binding fragment.

In an aspect, the molecule comprises the sequences of SEQ ID NOs: 10 and 145; 11 and
146; 12 and 147; 13 and 148; 14 and 149; 15 and 150; 16 and 151; 17 and 152; 18 and 153;
19 and 154, 20 and 155; 21 and 156; 22 and 157; 23 and 158; 24 and 159; 25 and 160; 26
and 161; 27 and 162; 28 and 163; 29 and 164; 30 and 165; 31 and 166; 32 and 167; 33 and
168; 34 and 169; 35 and 170; 37 and 171; 38 and 172; 39 and 173; 40 and 174; 41 and 175;
42 and 176; 43 and 177; 44 and 178; 45 and 179; 46 and 180; 47 and 181; 48 and 182; 49
and 183; 50 and 184; 51 and 185; 52 and 186; 53 and 187; 58 and 188; 59 and 189; 60 and
61; 62 and 63; 64 and 65; 66 and 67; 68 and 69; 70 and 71; 72 and 73; 74 and 75; 76 and
77, 78 and 79; 80 and 81; 82 and 83; 84 and 85; 86 and 87; 88 and 89; 90 and 91; 92 and
93; 94 and 95;, 96 and 97; 98 and 99; 100 and 101; 102 and 103; 104 and 105; 106 and 107,
108 and 109; 110 and 111; 112 and 113; 114 and 115; 116 and 117; 118 and 119; 120 and
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121; 122 and 123; 124 and 125; 126 and 127;, 128 and 129; 130 and 131; 132 and 133; 134
and 135; 136 and 137; 138 and 139; 140 and 141; 142 and 143; 192 and 193; 209 and 210;
211 and 212; 221 and 222; 223 and 224; 233 and 234; 235 and 236; 245 and 246; 247 and
248; 257 and 258; 259 and 260; 269 and 270; 271 and 272; 275 and 276; 279 and 280, 283
and 284; 287 and 288; 290 and 291; 292 and 293; 294 and 295; 296 and 297; or 298 and
299.

[0036] In an additional embodiment, the present invention provides molecules
comprising a targeting moiety, a first immunomodulatory moiety (IM-1) and a second
immunomodulatory moiety (IM-2), wherein the targeting moiety comprises a polypeptide
that specifically binds Cytotoxic T lymphocyte associated antigen-4 (CTLA-4, CD152),
Programmed Death-1 protein (PD-1), Programmed death ligand-1 (PD-L1), V domain Ig
suppressor of T cell activation (VISTA), B and T lymphocyte attenuator (BTLA), T cell Ig
and ITIM domain (TIGIT), Lymphocyte activation gene-3 (LAG-3), 4-1BB ligand
(CD137), 0OX-40 (CD134), glucocorticoid-induced TNFR-related protein (GITR),
transforming growth factor B (TGF-f), CD27, CD47, IL6R, IL23R, IL17R, IL-6, IL-23, IL-
17, CD39, CD73, CD122, CCR4, CCRS5, CXCR4, IL12R, CD4, CD25, CD3, Receptor
activator of nuclear factor kappa-B ligand (RANKL), RANK, epidermal growth factor
receptor (EGFR), human epidermal growth factor receptor 2 (HER2) or Vascular
endothelial growth factor (VEGF), the first immunomodulatory moiety (IM-1) comprises
the extracellular ligand-binding sequence or ligand binding fragment thereof of
transforming growth factor B receptor II (TGFBRII), programmed death 1 protein (PD-1), T
cell immunoglobulin and mucin domain containing 3 (TIM-3), B- and T-lymphocyte
attenuator (BTLA), CD226, T cell Ig and ITM domain (TIGIT), CD44, Colony stimulating
factor 1 receptor (CSF1R), CCR4, Killer-cell immunoglobulin-like receptor (KIR),
Vascular endothelial growth factor receptor (VEGFR), Receptor Activator of Nuclear
Factor kK B (RANK), V-set and immunoglobulin domain containing 8 (VSIG8), LIGHT
(TNFSF14) or V domain Ig suppressor of T cell activation (VISTA); and the second
immunomodulatory moiety (IM-2) comprises the extracellular ligand-binding sequence or
ligand binding fragment thereof of transforming growth factor  receptor II (TGFBRII),
programmed death 1 protein (PD-1), T cell immunoglobulin and mucin domain containing 3
(TIM-3), B- and T-lymphocyte attenuator (BTLA), CD226, T cell Ig and ITIM domain
(TIGIT), CD44, Colony stimulating factor 1 receptor (CSFIR), CCR4, Killer-cell
immunoglobulin-like receptor (KIR), Vascular endothelial growth factor receptor

(VEGFR), Receptor Activator of Nuclear Factor kK B (RANK), V-set and immunoglobulin
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domain containing 8 (VSIG8), LIGHT (TNFSF14) or V domain Ig suppressor of T cell
activation (VISTA).

[0037] In some aspects, the molecule comprises the sequence of SEQ ID NOs: 201 and
202; 203 and 204; 205 and 206; 207 and 208; 213 and 214; 215 and 216; 217 and 218; 219
and 220; 225 and 226; 227 and 228; 229 and 230; 231 and 232; 237 and 238; 239 and 240;
241 and 242 ; 243 and 244; 249 and 250; 251 and 252; 253 and 254; 255 and 256; 261 and
262; 263 and 264; 265 and 266; 267 and 268; 273 and 274; 277 and 278; 281 and 282; 285
and 286.

[0038] In one aspect, the targeting moiety polypeptide comprises an antigen-binding
domain of an immunoglobulin, antibody, bispecific or multispecific antibody, antibody
fragment, single chain variable fragment (scFv), bivalent or multivalent scFv, a ligand-
binding sequence from the extracellular domain (ECD) of a receptor, or Fc-containing
polypeptide. In certain aspects, the polypeptide is an antibody.

[0039] In one aspect, the first immunomodulatory moiety is attached to the heavy chain
of the antibody and the second immunomodulatory moiety is attached to the light chain of
the antibody. In an additional aspect, the first immunomodulatory moiety is attached to the
C-terminus of a heavy chain or a light chain of the antibody, the second immunomodulatory
moiety is attached to the C-terminus of a heavy chain or a light chain of the antibody and/or
the second immunomodulatory moiety is attached to the first immunomodulatory moiety.
[0040] In a further aspect, the first and second immunomodulatory moiety is attached to
the heavy chain or the light chain of the antibody with a linker and/or the second
immunomodulatory moiety is attached to the first immunomodulatory moiety with a linker.
In certain aspects, the linker has the sequence of (GGGGS)n (SEQ ID NO: 3), wherein n
can be 1,2,3,4,5,6,7,8,9, or 10. In certain aspects, the linker has the sequence of SEQ ID NO
3.In certain aspects, the first immunomodulatory moiety comprises the ECD or ligand
binding fragment thereof of TIM3 and the second immunomodulatory moiety comprises the
ECD or ligand binding fragment thereof of PD-1; the first immunomodulatory moiety
comprises the ECD or ligand binding fragment thereof of TGFPRII and the second
immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of TIM-
3; the first immunomodulatory moiety comprises the ECD or ligand binding fragment
thereof of PD-1 and the second immunomodulatory moiety comprises the ECD or ligand
binding fragment thereof of TIM-3; and/or the first immunomodulatory moiety comprises
the ECD or ligand binding fragment thereof of TGFBRII and the second immunomodulatory
moiety comprises the ECD or ligand binding fragment thereof of PD-1.
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[0041] In a further aspect, the targeting moiety specifically binds IL6R, CTLA-4, PD-1,
PD-L1, EGFR, HER2, VEGF, or gp120.

[0042] In one aspect, the targeting moiety comprises a polypeptide that binds CTLA-4,
the first immunomodulatory moiety comprises the ECD or ligand binding fragment thereof
of PD-1, and the second immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 201 and
SEQ ID NO: 202. In another aspect, the targeting moiety comprises a polypeptide that
binds CTLA-4, the first immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of PD-1, and the second immunomodulatory moiety comprises the ECD or
ligand binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID
NO: 205 and SEQ ID NO: 206. In one aspect, the molecule comprises SEQ ID NO: 207
and SEQ ID NO: 208. In another aspect, the targeting moiety comprises a polypeptide that
binds CTLA-4, the first immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of TIM-3, and the second immunomodulatory moiety comprises the ECD
or ligand binding fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ
ID NO: 203 and SEQ ID NO: 204. In a further aspect, the targeting moiety polypeptide
comprises ipilimumab. In a further aspect, this antibody is tremilimumab.

[0043] In one aspect, the targeting moiety comprises a polypeptide that binds PD-1 or
PD-L1, the first immunomodulatory moiety comprises the ECD or ligand binding fragment
thereof of TGFPBRII, and the second immunomodulatory moiety comprises the ECD or
ligand binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID
NO: 273 and SEQ ID NO: 274. In one aspect, the molecule comprises SEQ ID NO: 277
and SEQ ID NO: 278. In one aspect, the molecule comprises SEQ ID NO: 285 and SEQ
ID NO: 286. In one aspect, the molecule comprises SEQ ID NO: 281 and SEQ ID NO:
282. In a further aspect, the targeting moiety polypeptide comprises Nivolumab or
pembrolizumab. In a further aspect, this antibody is atezolizumab or avelumab or
durvalumab.

[0044] In one aspect, the targeting moiety comprises a polypeptide that binds IL-6R, the
first immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of
PD-1, and the second immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 213 and
SEQ ID NO: 214. In another aspect, the targeting moiety comprises a polypeptide that
binds IL-6R, the first immunomodulatory moiety comprises the ECD or ligand binding

fragment thereof of PD-1, and the second immunomodulatory moiety comprises the ECD or

11



WO 2018/218215 PCT/US2018/034755

ligand binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID
NO: 217 and SEQ ID NO: 218. In one aspect, the molecule comprises SEQ ID NO: 219 and
SEQ ID NO: 220. In another aspect, the targeting moiety comprises a polypeptide that
binds IL-6R, the first immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of TIM-3, and the second immunomodulatory moiety comprises the ECD
or ligand binding fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ
ID NO: 215 and SEQ ID NO: 216. In a further aspect, the targeting moiety polypeptide
comprises an antibody that binds IL-6R. In a further aspect, this antibody comprises
tocilizumab.

[0045] In one aspect, the targeting moiety comprises a polypeptide that binds VEGF, the
first immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of
PD-1, and the second immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 249 and
SEQ ID NO: 250. In another aspect, the targeting moiety comprises a polypeptide that binds
VEGF, the first immunomodulatory moiety comprises the ECD or ligand binding fragment
thereof of PD-1, and the second immunomodulatory moiety comprises the ECD or ligand
binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID NO: 253
and SEQ ID NO: 254. In one aspect, the molecule comprises SEQ ID NO: 255 and SEQ ID
NO: 256. In another aspect, the targeting moiety comprises a polypeptide that binds VEGF,
the first immunomodulatory moiety comprises the ECD or ligand binding fragment thereof
of TIM-3, and the second immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 251 and
SEQ ID NO: 252. In a further aspect, the targeting moiety polypeptide comprises
Bevacizumab. In a further aspect, targeting moiety comprises a ligand binding ectodomain
of VEGFR. In a further aspect, targeting moiety comprises aflibercept.

[0046] In one aspect, the targeting moiety comprises a polypeptide that binds EGFR, the
first immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of
PD-1, and the second immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 225 and
SEQ ID NO: 226. In another aspect, the targeting moiety comprises a polypeptide that binds
EGFR, the first immunomodulatory moiety comprises the ECD or ligand binding fragment
thereof of PD-1, and the second immunomodulatory moiety comprises the ECD or ligand
binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID NO: 229
and SEQ ID NO: 230. In one aspect, the molecule comprises SEQ ID NO: 231 and SEQ ID
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NO: 232. In another aspect, the targeting moiety comprises a polypeptide that binds EGFR,
the first immunomodulatory moiety comprises the ECD or ligand binding fragment thereof
of TIM-3, and the second immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 227 and
SEQ ID NO: 228. In a further aspect, the targeting moiety polypeptide comprises
Cetuximab or Panitumumab or Necitumumab.

[0047] In one aspect, the targeting moiety comprises a polypeptide that binds
HER2/Neu, the first immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of PD-1, and the second immunomodulatory moiety comprises the ECD or
ligand binding fragment thereof of TGFBRIL. In one aspect, the molecule comprises SEQ ID
NO: 237 and SEQ ID NO: 238. In another aspect, the targeting moiety comprises a
polypeptide that binds HER2, the first immunomodulatory moiety comprises the ECD or
ligand binding fragment thereof of PD-1, and the second immunomodulatory moiety
comprises the ECD or ligand binding fragment thereof of TIM-3. In one aspect, the
molecule comprises SEQ ID NO: 243 and SEQ ID NO: 244. In one aspect, the molecule
comprises SEQ ID NO: 241 and SEQ ID NO: 242. In another aspect, the targeting moiety
comprises a polypeptide that binds HER2, the first immunomodulatory moiety comprises
the ECD or ligand binding fragment thereof of TIM-3, and the second immunomodulatory
moiety comprises the ECD or ligand binding fragment thereof of TGFBRIL. In one aspect,
the molecule comprises SEQ ID NO: 239 and SEQ ID NO: 240. In a further aspect, the
targeting moiety polypeptide comprises Trastuzumab or Pertuzumab.

[0048] In one aspect, the targeting moiety comprises a polypeptide that binds HIV
gp120, the first immunomodulatory moiety comprises the ECD or ligand binding fragment
thereof of PD-1, and the second immunomodulatory moiety comprises the ECD or ligand
binding fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO:
261 and SEQ ID NO: 262. In another aspect, the targeting moiety comprises a polypeptide
that binds gp120, the first immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of PD-1, and the second immunomodulatory moiety comprises the ECD or
ligand binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID
NO: 265 and SEQ ID NO: 266. In one aspect, the molecule comprises SEQ ID NO: 267 and
SEQ ID NO: 268. In another aspect, the targeting moiety comprises a polypeptide that binds
gp120, the first immunomodulatory moiety comprises the ECD or ligand binding fragment
thereof of TIM-3, and the second immunomodulatory moiety comprises the ECD or ligand

binding fragment thereof of TGFPRIL In one aspect, the molecule comprises SEQ ID NO:
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263 and SEQ ID NO: 264. In a further aspect, the targeting moiety polypeptide comprises
Trastuzumab or Pertuzumab.

[0049] In a further embodiment, the present invention provides fusion proteins
comprising the extracellular binding domain (ECD) or ligand binding fragment thereof of
TIM-3 and the ECD or ligand binding fragment thereof of TGFRBIL PD-1, BTLA, LIGHT,
CD226 or VSIGS8. In one aspect, the fusion protein comprises the ECD or ligand binding
fragment thereof of TIM-3 and the ECD or ligand binding fragment thereof of TGFBRIIL In
certain aspects, the fusion protein comprises the sequence of SEQ ID NO: 190. In another
aspect, the fusion protein comprises the ECD or ligand binding fragment thereof of TIM-3
and the ECD or ligand binding fragment thereof of PD-1. In specific aspects, the fusion
protein comprises the sequence of SEQ ID NO: 195, 196 or 197. In a further aspect, the
fusion protein comprises an Fc. In a further aspect, the TIM-3 ECD and the other ECD are
attached with a linker. In certain aspects, the linker has the sequence of SEQ ID NO 3, 4, or
5.

[0050] In one embodiment, the present invention provides for compositions comprising
the previously described molecule or fusion protein and a pharmaceutical carrier.

[0051] In an additional embodiment, the present invention provides a method of treating
a subject having cancer or an infectious disease comprising administering to the subject the
previously described molecules, fusion proteins or compositions. In one aspect, the
molecule, fusion protein or composition is administered by intracutaneous, subcutaneous,
intravenous, intraperitoneal, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,
intradermal, transdermal, transtracheal, subcuticular, intraarticulare, subcapsular,
subarachnoid, intraspinal and intrasternal , oral, sublingual buccal, rectal, vaginal, nasal or
ocular administrations, by infusion, inhalation, or nebulization or by parenteral
administration.

[0052] In another aspect, the cancer is Lung cancer, Breast cancer, Colorectal cancer,
Prostate cancer, Stomach cancer, Liver cancer, Cervical cancer, Esophageal cancer, Bladder
cancer, Non-Hodgkin lymphoma, Leukemia, Pancreatic cancer, Kidney cancer, endometrial
cancer, Head and Neck Cancer (HNSCC), Lip cancer, oral cancer, Thyroid cancer, Brain
cancer, Ovary cancer, Melanoma, Gallbladder cancer, Laryngeal cancer, Multiple myeloma,
Nasopharyngeal cancer, Hodgkin lymphoma, Testis cancer or Kaposi sarcoma.

[0053] In an additional aspect, the infectious pathogen or disease is HIV/AIDS, Herpes
Simplex Virus/Herpes, Human Papilloma Virus, Hepatitis B or C Virus/Hepatitis, Epstein
Barr Virus (EBV), Borrelia burgdorferi/Lyme disease, Influenza, Mycobacterium
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tuberculosis/Tuberculosis, Mycobacteria leprae,/Leprosy, Malaria, Syphilis, Gonorrhea, or
Klebsiella Pneumoniae/Pneumonia.

[0054] In a further embodiment, a chemotherapeutic agent, immunosuppressive agent or
antibiotic is administered simultaneously with, before or following the administration of the
molecule, fusion protein or composition.

BRIEF DESCRIPTION OF THE DRAWINGS

[0055] Figure 1. Schematic representation of autocrine/paracrine receptor-ligand
interactions that inhibit T cell activation and induce immune tolerance and T cell
exhaustion. Autocrine/paracrine TGF[3 induces expression of FOXP3, the signature
transcription factor of the Treg lineage. FOXP3 induces expression of CTLA-4, a T cell
inhibitory receptor which restrains T cell costimulation by interfering with B7-CD28
interaction. Tregs express Galectin-9, a ligand that engages TIM-3 and triggers exhaustion
or apoptosis of effector T cells by the TIM-3/CEACAM-1 co-inhibitory axis. Engagement
of PD-1 by PD-L1 promotes TGFB-induced expression of FOXP3 to induce and maintain
Tregs, and cooperates with TIM-3/CEACAM-1 signaling to induce T cell exhaustion and
death.

[0056] Figures 2A-C. a-PDL1-TIM3ecd and a-PDI1-TIM3ecd counteract immune
tolerance and T cell exhaustion by simultaneously interrupting PD-L1/PD-1 signaling and
the TIM-3/CEACAM-1 co-inhibitory axis. (A) Schematic representation of the structure
and targets of a-PDL1-TIM3ecd and a-PDI1-TIM3ecd. a-PD1-TIM3ecd comprises: (i)
Heavy chain of a human a-PD-1 antibody fused at the C-terminus to a ligand-binding IgV
ectodomain sequence of TIM-3 via a flexible linker peptide, (GGGGS); (SEQ ID NO: 53)
and (i1) Light chain of a human a-PD-1 antibody (SEQ ID NO: 187). a-PDL1-TIM3ecd
comprises: (1) Heavy chain of a human a-PD-L1 antibody fused at the C-terminus to a
ligand-binding IgV ectodomain sequence of TIM-3 via a flexible linker peptide, (GGGGS);
(SEQ ID NO: 51 ) and (i) Light chain of a human a-PD-L1 antibody (SEQ ID NO:185
).(B) Schematic representation of the targets and mechanisms by which a-PDL1-TIM3ecd
and a-PD1-TIM3ecd disrupt autocrine/paracrine receptor-ligand interactions that inhibit T
cell activation and induce T cell exhaustion. Autocrine/paracrine TGFf induces expression
of FOXP3, the signature transcription factor of the Treg lineage. FOXP3 induces expression
of CTLA-4, a T cell inhibitory receptor which restrains T cell costimulation by interfering
with B7-CD28 interaction. Tregs express Galectin-9, a ligand that engages TIM-3 and
triggers exhaustion or apoptosis of effector T cells by the TIM-3/CEACAM-1 co-inhibitory
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axis. Engagement of PD-1 by PD-L1 promotes TGFB-induced expression of FOXP3 to
induce and maintain Tregs, and cooperates with TIM-3/CEACAM-1 signaling to induce T
cell exhaustion and death. a-PDL1-TIM3ecd and a-PD1-TIM3ecd disable PD-1/PD-L1
signaling and simultaneously disrupt cis/frans interactions involving the TIM-3 and
CEACAM-1 co-inhibitory pathways.(C) Schematic representation of the mechanism by
which a-PDL1-TIM3ecd and a-PD1-TIM3ecd simultaneously counteract multipronged
suppression of T cells via the PD-L1/PD-1 and TIM-3/CEACAM-1 co-inhibitory axes. a-
PDL1-TIM3ecd and a-PD1-TIM3ecd interrupt PD-L1/PD-1 interaction and simultaneously
disrupt: (i) heterophilic TIM-3/CEACAM-1 interactions (cis CEACAM-1/TIM-3
heterodimerization; frans CEACAMI heterodimerization with TIM-3); (ii) homophilic
CEACAM-1/CEACAM-1 interactions (cis CEACAM-1 dimerization; frans CEACAMI-
induced cis CEACAM-1 dimerization).

[0057] Figures 3A-D. Characterization and target-binding ability of a-PDL1-TIM3ecd
and a-PD1-TIM3ecd. (A) SDS-PAGE under reducing (R) and non-reducing (NR)
conditions was used to compare the full-length (FL), heavy chain (HC) and light chain (LC)
of a-PD1-TIM3ecd and a-PD1 antibody (nivolumab). SDS-PAGE confirmed the expected
higher molecular weight of the heavy chain of a-PD1-TIM3ecd compared to the heavy
chain of a-PD1 antibody (7op panel). SDS-PAGE under reducing (R) and non-reducing
(NR) conditions was used to compare the full-length (FL), heavy chain (HC) and light chain
(LC) of a-PDL1-TIM3ecd and a-PDL1 antibody (atezolizumab). SDS-PAGE confirmed the
expected higher molecular weight of the heavy chain of a-PDL1-TIM3ecd compared to the
heavy chain of a-PDL1 antibody (Bottom panel). (B) ELISA showing binding of a-PD1-
TIM3 to rhPD-1 (7op panel): Biotinylated rhPD-1 (0-250 ng/ml) was added to plates coated
with a-PD1-TIM3ecd (1pg/ml). ELISA showing binding of a-PDL1-TIM3 to rhPD-L1
(Bottom panel): Biotinylated thPD-L1 (0-250 ng/ml) was added to plates coated with either
a-PDL1-TIM3 (1pg/ml) or a-PDL1 antibody (atezolizumab)(positive control). (C) a-PD1-
TIM3ecd and a-PDL1-TIM3ecd bind recombinant human (rh) CEACAM-1 in vitro.
thCEACAM-1 (5 pg) was incubated (overnight, 4°C) in the presence or absence of a-PD1-
TIM3ecd, a-PDL1-TIM3ecd, a-gp120-TIM3ecd, a-PD-L1 mAb (atezolizumab), or a-PD1
mAb (nivolumab)(10 pg each), followed by incubation with protein A—agarose beads (10
ul) for 6h, and then immunoprecipitated with protein A—agarose beads. The precipitated
complexes were washed with immunoprecipitation buffer, re-suspended in NuPAGE
sample buffer with reducing agent, boiled, resolved on a Bis-Tris Criterion XT Gel system

and transferred to a PVDF membrane. Membranes were immunoblotted with primary
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antibodies [CEACAM1 (D1P4T), TIM3 (D5SDSR™)] overnight, washed, incubated with
secondary antibodies and visualized by Amersham ECL Western Blotting Detection
Reagents. Immunoblot analyses detected ThCEACAM-1 in a-PD1-TIM3ecd, a-PDLI-
TIM3ecd, and a-gp120-TIM3ecd protein A-pulled down immunoprecipitates, but not in
immunoprecipitates of a-PD-L1 mAb (atezolizumab), or a-PD1 mAb (nivolumab). (D) a-
PD1-TIM3ecd and a-PDL1-TIM3ecd bind CEACAM-1 on co-stimulated human T cells.
Human PBMC were co-stimulated with anti-CD3/anti-CD28 beads in the presence of a-
PD1-TIM3ecd, a-PDL1-TIM3ecd, a-PD-L1 mAb (atezolizumab), or a-PDI mAb
(nivolumab) for 6d. Cell lysates were immunoprecipitated with protein A—agarose beads (10
ul) for 6h. The precipitated complexes were washed with immunoprecipitation buffer, re-
suspended in NuPAGE sample buffer with reducing agent, boiled, resolved on a Bis-Tris
Criterion XT Gel system and transferred to a PVDF membrane. Membranes were
immunoblotted with primary antibodies [CEACAMI1 (D1P4T), TIM3 (DSD5R™)]
overnight, washed, incubated with secondary antibodies and visualized by Amersham ECL
Western Blotting Detection Reagents. Inmunoblot analyses with the CEACAM-1 antibody
detected CEACAM-1 in protein A-immunoprecipitates of a-PD1-TIM3ecd and a-PDL1-
TIM3ecd treated cell lysates, but not in immunoprecipitates of a-PD-L1 mAb
(atezolizumab), or a-PD1 mAb (nivolumab) treated cell lysates. Immunoblot analyses with
the TIM-3ecd antibody detected the heavy chain of a-PD1-TIM3ecd or a-PDL1-TIM3ecd in
protein A-immunoprecipitates of a-PD1-TIM3ecd and a-PDL1-TIM3ecd treated cell
lysates, but not in immunoprecipitates of a-PD-L1 mAb (atezolizumab), or a-PD1 mAb
(nivolumab) treated cell lysates.

[0058] Figures 4A-C. a-PD1-TIM3ecd and a-PDL1-TIM3ecd are significantly more
effective than a-PD-1 mAb or a-PD-L1 mAb in promoting IFNy expression and
counteracting exhaustion of co-stimulated T cells.

[0059] (A) Human PBMCs were stimulated with anti-CD3/anti-CD28 beads (Sul/ml)
and rhIL-2, in the presence or absence of a-PD1-TIM3ecd, a-PDL1-TIM3ecd, a-PD-L1
mAb (atezolizumab), a-PD1 mAb (nivolumab), a-human TIM3 Ab (F38-2E2), or the
combination of a-PD1 mAb and a-TIM3 Ab (5 pg/ml each) for 3-9d. Interferon-y (IFN-y) in
cell supernatants at each indicated time (3d, 6d, and 9d) was quantified by ELISA (Data
represent mean = SEM of 3 in vitro replicates for each group). ELISA demonstrated that a-
PDL1-TIM3ecd and a-PD1-TIM3ecd are significantly more effective in promoting IFNy
expression and counteracting exhaustion of co-stimulated T cells in vifro compared to either

a-PDL1 (atezolizumab), a-PD-1 (pembrolizumab), a-TIM3 Ab, or even the combination of
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a-PD1 mAb and a-TIM3 Ab. (B) Human PBMCs were stimulated with anti-CD3/anti-
CD28 beads (Sul/ml) and rhIL-2, in the presence or absence of a-PD1-TIM3ecd, a-PDLI-
TIM3ecd, a-PD-L1 mAb (atezolizumab), a-PD1 mAb (nivolumab), a-human TIM3 Ab
(F38-2E2), or the combination of a-PD1 mAb and a-TIM3 Ab (5 pg/ml each) for 16h or
40h, and IFN-y in cell supernatants was quantified by ELISA (mean + SEM of 3 in vitro
replicates/group). a-PDL1-TIM3ecd is significantly more effective in promoting IFNy
expression by co-stimulated T cells in vifro compared to either a-PDL1 (atezolizumab), a-
PD-1 (pembrolizumab), a-TIM3 Ab, or even the combination of a-PD1 mAb and a-TIM3
Ab [data represent the fold-change in IFNy expression in each antibody-treated group
compared to co-stimulation without antibody)]. (C) a-PD1-TIM3ecd counteracts TGF[3
mediated suppression of IFNy expression in co-stimulated T cells. Human PBMCs were
stimulated with anti-CD3/anti-CD28 and rhIL-2 in the presence or absence of rhTGFf1 (5
ng/ml) with or without either a-PDL1-TIM3 (5 pg/ml) for 16h or 40h, and Interferon-y
(IFN-y) in cell supernatants was quantified by ELISA (Data represent mean + SEM of 3 in
vitro replicates for each group).

[0060] Figures 5A-B. a-PD1-TIM3ecd inhibits tumor growth more effectively than a-
PD-1, a-TIM-3 or the combination of a-TIM-3 and a-PD1(A) NSG mice (NOD/Shi-scid IL-
2rgnull)(4-8 weeks) were reconstituted with adoptive transfer of 3x106 human peripheral
blood mononuclear cells (PBMCs) [that were costimulated with anti-CD3/anti-CD28 beads
(Sul/ml) and rhIL-2 in the presence of the following specified treatments for 8 days (5
ug/ml each): a-PD1-TIM3ecd, a-PD1 mAb (nivolumab), a-human TIM3 Ab (F38-2E2),
combination of a-PD1 mAb and a-TIM3 Ab, or vehicle alone. Reconstituted mice were
injected subcutaneously with 2x106 D-MUT1 human colorectal cancer cells, and each
group was treated in vivo (5 mg/kg i.p. every 5 days) with the same treatment used for in
vitro treatment of PBMCs used for adoptive transfer, as indicated: a-PD1-TIM3ecd; a-PD1
(nivolumab); a-TIM-3 (F38-2E2); combination of a-PD1 and a-TIM-3; vehicle alone
(untreated control) [>5 mice/group]. Tumor size was measured blinded to the treatment
group and tumor volume was calculated using the formula (length x width x height). In vivo
tumor growth curves (mean + SEM) are shown. p values were derived using unpaired, two-
sided t-test. The p value (p<0.02, Student’s unpaired t-test) denotes significant difference
between a-PD1-TIM3ecd and each other treatment group. (B) Immune deficient NSG mice
(NOD/Shi-scid IL-2rgnull)(4-8 weeks) were irradiated at 200 c¢Gy, and immune
reconstituted by adoptive transfer of HLA A2-matched human CD34+ hematopoietic cells.
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Reconstituted humanized mice were injected subcutaneously with human Triple Negative
Breast Cancer (TNBC) HLA A2+ tumor cells (MDA-MB-231-Luc)(1x106 in matrigel;
mammary fat pad). At 3d following tumor inoculation, mice were randomized and treated
with either vehicle alone (untreated control) or the following antibodies (5 mg/kg i.p.
weekly): a-PD1-TIM3ecd, a-PD1 mAb (nivolumab), a-human TIM3 Ab (F38-2E2),
combination of a-PD1 mAb and a-TIM3 Ab [>5 mice/group]. Tumor size was measured
blinded to the treatment group and tumor volume was calculated using the formula (length x
width x height). In vivo tumor growth curves (mean + SEM) are shown. p values were
derived using unpaired, two-sided t-test. The p value (p<0.02, Student’s unpaired t-test)
denotes significant difference between a-PD1-TIM3ecd and each other treatment group.
[0061] Figures 6A-C. a-PDL1-TIM3ecd inhibits tumor growth more effectively than a-
PD-L1, a-PD-1, a-TIM-3 or the combination of a-PD-L1 and a-TIM-3 .Immune deficient
NSG mice (NOD/Shi-scid IL-2rg™")(4-8 weeks) were irradiated at 200 c¢Gy, and immune
reconstituted by adoptive transfer of HLA A2 human CD34" hematopoietic cells.
Reconstituted humanized mice were injected subcutaneously with human Triple Negative
Breast Cancer (TNBC) HLA A2+ tumor cells (MDA-MB-231-Luc)(1x10° in matrigel;
mammary fat pad). At 3d following tumor inoculation, mice were randomized and treated
with either vehicle alone (untreated control) or the following antibodies (5 mg/kg i.p.
weekly): a-PDL1-TIM3ecd, a-PD1 mAb (atezolizumab), a-PD1 mAb (pembrolizumab), a-
human TIM3 Ab (F38-2E2), combination of a-PD-L1 mAb and a-TIM3 Ab [>5
mice/group]. (A) Tumor size was measured blinded to the treatment group and tumor
volume was calculated using the formula (length x width X height). /n vivo tumor growth
curves (mean + SEM) are shown. p values were derived using unpaired, two-sided t-test.
The p value (p<0.02, Student’s unpaired t-test) denotes significant difference between a-
PDL1-TIM3ecd and each other treatment group. (B) Bioluminescence assay of primary
tumors in untreated controls or the indicated treatment groups at 7 and 27 d after tumor cell
inoculation. (C) Quantification of T cell density in tumors: Tumor volume and flow
cytometry was used to assess the absolute number of CD4+ and CD8+ T cells per mm’ of
tumor.

[0062] Figures 7A-B. Schematic design of multifunctional antibody-ligand traps of this
invention comprising a targeting antibody that binds a target epitope, ligand-binding IgV
ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding ectodomain sequence of
PD-1 (PD-1lecd). The multifunctional antibody-ligand traps can bind a target epitope (via
the antigen-binding CDR), bind PD-1 ligands, PD-L1 and PD-L2 (via the PD-lecd) and

19



WO 2018/218215 PCT/US2018/034755

TIM-3 ligands (CEACAM-1)(via the TIM-3ecd). (A) Schematic design of multifunctional
antibody-ligand traps of this invention comprising a targeting antibody, wherein the heavy
chain of the antibody is fused at the C-terminus to a ligand-binding IgV ectodomain
sequence of TIM-3 (TIM-3ecd: SEQ ID NO: 2) via a linker, and the light chain of the
antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of PD-1 (PD-
lecd: SEQ ID NO: 7)) via a linker. In one aspect, the linker is a peptide, (GGGGS), (SEQ
ID NO: 3).(B) Schematic design of multifunctional antibody-ligand traps of this invention
comprising a targeting antibody, wherein the heavy chain of the antibody is fused at the C-
terminus to a ligand-binding ectodomain sequence of PD-1 (PD-lecd: SEQ ID NO: 7) viaa
linker peptide, and the light chain of the antibody is fused at the C-terminus to a ligand-
binding ectodomain sequence of TIM-3 (TIM-3ecd: SEQ ID NO: 2 ) via a linker peptide. In
one aspect, the linker is a peptide, (GGGGS), (SEQ ID NO: 3).In various embodiments, the
targeting antibody of the multifunctional antibody-ligand traps of this invention binds one
of the following molecules: Cytotoxic T lymphocyte associated antigen-4 (CTLA-4,
CD152), B7-H3 (CD276), V domain Ig suppressor of T cell activation (VISTA), VSIGS, B
and T lymphocyte attenuator (BTLA), Herpesvirus Entry Mediator (HVEM), CD160, T cell
Ig and ITM domain (TIGIT), CD226, CD96, Lymphocyte activation gene-3 (LAG-3),
transforming growth factor B (TGF-B), transforming growth factor B receptor (TGFBR), 4-
IBB (CD137), Inducible T-Cell Costimulator (ICOS), OX-40 (CD134), glucocorticoid-
induced TNFR-related protein (GITR), IL6R, IL23R, IL17R, IL-6, IL-23, IL-17, CD39,
CD73, CCR4, CCRS5, CXCR4, IL12R, CD4, CD25, CD3, epidermal growth factor receptor
(EGFR, EGFR1, ErbB-1, HER1), ErbB-2 (HER2/neu), ErbB-3/HER3, ErbB-4/HER4,
EGEFR ligand, Vascular endothelial growth factor (VEGF), VEGFR (VEGFR1, VEGFR2),
RANK ligand (RANKL), RANK, gp120.

[0063] Figures 8A-B. Schematic design of multifunctional antibody-ligand traps of this
invention comprising a targeting antibody that binds CTLA-4, ligand-binding IgV
ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding ectodomain sequence of
PD-1 (PD-lecd). The multifunctional antibody-ligand traps can bind CTLA-4 (via the
antigen-binding CDR), bind PD-1 ligands, PD-L1 and PD-L2 (via the PD-1ecd) and TIM-3
ligands (CEACAM-1)(via the TIM-3ecd). (A) Schematic design of multifunctional
antibody-ligand traps of this invention comprising a targeting antibody that binds CTLA-4,
wherein the heavy chain of the antibody is fused at the C-terminus to a ligand-binding IgV
ectodomain sequence of TIM-3 via a linker peptide (SEQ ID NO: 207), and the light chain

of the antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of PD-1
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via a linker peptide (SEQ ID NO: 208). In one aspect, the linker is a peptide, (GGGGS),
(SEQ ID NO: 3).(B) Schematic design of multifunctional antibody-ligand traps of this
invention comprising a targeting antibody that binds CTLA-4, wherein the heavy chain of
the antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of PD-1
(SEQ ID NO: 205) via a linker peptide, and the light chain of the antibody is fused at the C-
terminus to a ligand-binding ectodomain sequence of TIM-3 (SEQ ID NO: 206) via a linker
peptide. In one aspect, the linker is a peptide, (GGGGS), (SEQ ID NO: 3).

[0064] Figure 9. Schematic design of multifunctional antibody-ligand traps of this
invention comprising a targeting antibody that binds a target epitope, ligand-binding IgV
ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding ectodomain sequence of
TGFBRII (TGFPRIlecd). The multifunctional antibody-ligand traps can bind a target
epitope (via the antigen-binding CDR), bind TGF@ (via the TGFpRIlecd) and TIM-3
ligands (CEACAM-1)(via the TIM-3ecd). In one embodiment, the multifunctional
antibody-ligand traps of this invention comprise a targeting antibody, wherein the heavy
chain of the antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of
TGFBRII (TGFBRIIecd) via a linker peptide (SEQ ID NO: 6), and the light chain of the
antibody is fused at the C-terminus to a ligand-binding IgV ectodomain sequence of TIM-3
(TIM-3ecd: SEQ ID NO: 2) via a linker peptide. In one aspect, the linker is a peptide,
(GGGGS), (SEQ ID NO: 3).In various embodiments, the targeting antibody of the
multifunctional antibody-ligand traps of this invention binds one of the following
molecules: Cytotoxic T lymphocyte associated antigen-4 (CTLA-4, CD152), Programmed
Death-1 protein (PD-1), Programmed death ligand (PD-L1), Programmed death ligand (PD-
L2), B7-H3 (CD276) ,V domain Ig suppressor of T cell activation (VISTA), VSIGS8, B and
T lymphocyte attenuator (BTLA), Herpesvirus Entry Mediator (HVEM), CD160, T cell Ig
and ITM domain (TIGIT), CD226, CD96, Lymphocyte activation gene-3 (LAG-3) ,4-1BB
(CD137), Inducible T-Cell Costimulator (ICOS), OX-40 (CD134), glucocorticoid-induced
TNFR-related protein (GITR), IL6R, IL23R, IL17R, IL-6, IL-23, IL-17, CD39, CD73,
CCR4, CCRS, CXCR4, IL12R, CD4, CD25, CD3, epidermal growth factor receptor
(EGFR, EGFR1, ErbB-1, HER1), ErbB-2 (HER2/neu), ErbB-3/HER3, ErbB-4/HER4,
EGFR ligand, Vascular endothelial growth factor (VEGF), VEGFR (VEGFR1, VEGFR2),
RANK ligand (RANKL), RANK.

[0065] Figures 10A-C. Schematic design of multifunctional antibody-ligand traps of this

invention comprising a targeting antibody that binds a T cell inhibitory receptor or ligand,
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ligand-binding IgV ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding
ectodomain sequence of TGFBRII (TGFpRIIecd).(A) Schematic design of multifunctional
antibody-ligand traps of this invention comprising a targeting antibody that binds PD-1,
ligand-binding IgV ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding
ectodomain sequence of TGFBRII (TGFpRIlecd). In one embodiment, the multifunctional
antibody-ligand traps of this invention comprise a targeting antibody that binds PD-1,
wherein the heavy chain of the antibody is fused at the C-terminus to a ligand-binding
ectodomain sequence of TGFBRII (TGFBRIlecd)(SEQ ID NO: 6) via a linker peptide, and
the light chain of the antibody is fused at the C-terminus to a ligand-binding IgV
ectodomain sequence of TIM-3 (TIM-3ecd: SEQ ID NO: 2) via a linker peptide. In one
aspect, the linker is a peptide, (GGGGS), (SEQ ID NO: 3). In one example, multifunctional
antibody-ligand trap comprises a heavy chain corresponding to SEQ ID NO: 273 and a
light chain corresponding to SEQ ID NO: 274 . In another example, multifunctional
antibody-ligand trap comprises a heavy chain corresponding to SEQ ID NO: 277 and a light
chain corresponding to SEQ ID NO: 278.(B) Schematic design of multifunctional antibody-
ligand traps of this invention comprising a targeting antibody that binds PD-L1, ligand-
binding IgV ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding ectodomain
sequence of TGFBRII (TGFBRIIecd). In one embodiment, the multifunctional antibody-
ligand traps of this invention comprise a targeting antibody that binds PD-L1, wherein the
heavy chain of the antibody is fused at the C-terminus to a ligand-binding ectodomain
sequence of TGFBRII (TGFBRIIecd)(SEQ ID NO: 6) via a linker peptide, and the light
chain of the antibody is fused at the C-terminus to a ligand-binding IgV ectodomain
sequence of TIM-3 (TIM-3ecd: SEQ ID NO: 2 ) via a linker peptide. In one aspect, the
linker is a peptide, (GGGGS), (SEQ ID NO: 3 ). In one example, multifunctional antibody-
ligand trap comprises a heavy chain corresponding to SEQ ID NO: 285 and a light chain
corresponding to SEQ ID NO: 285 . In another example, multifunctional antibody-ligand
trap comprises a heavy chain corresponding to SEQ ID NO: 281 and a light chain
corresponding to SEQ ID NO: 282. (C) Schematic design of multifunctional antibody-
ligand traps of this invention comprising a targeting antibody that binds CTLA-4, ligand-
binding IgV ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding ectodomain
sequence of TGFBRII (TGFBRIIecd). In one embodiment, the multifunctional antibody-
ligand traps of this invention comprise a targeting antibody that binds CTLA-4, wherein the
heavy chain of the antibody is fused at the C-terminus to a ligand-binding ectodomain

sequence of TGFBRII (TGFJRIlecd)(SEQ ID NO: 6 ) via a linker peptide, and the light
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chain of the antibody is fused at the C-terminus to a ligand-binding IgV ectodomain
sequence of TIM-3 (TIM-3ecd: SEQ ID NO: 2 ) via a linker peptide. In one aspect, the
linker is a peptide, (GGGGS), (SEQ ID NO: 3). In one example, multifunctional antibody-
ligand trap comprises a heavy chain corresponding to SEQ ID NO: 203 and a light chain
corresponding to SEQ ID NO: 204,

[0066] Figure 11. Schematic design of multifunctional antibody-ligand traps of this
invention comprising a targeting antibody that binds a target epitope, ligand-binding
ectodomain sequence of PD-1 (PD-lecd), and ligand-binding ectodomain sequence of
TGFBRII (TGFBRIlecd). The multifunctional antibody-ligand traps can bind a target
epitope (via the antigen-binding CDR), bind TGFp (via the TGFBRIlecd) and PD-1 ligands,
PD-L1 and PD-L2 (via the PD-lecd). In one embodiment, the multifunctional antibody-
ligand traps of this invention comprise a targeting antibody, wherein the heavy chain of the
antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of TGFBRII
(TGFBRIIecd)(SEQ ID NO: 6) via a linker peptide, and the light chain of the antibody is
fused at the C-terminus to ligand-binding ectodomain sequence of PD-1 (PDlecd: SEQ ID
NO: 7) via a linker peptide. In one aspect, the linker is a peptide, (GGGGS), (SEQ ID NO:
3). In various embodiments, the targeting antibody of the multifunctional antibody-ligand
traps of this invention binds one of the following molecules: Cytotoxic T lymphocyte
associated antigen-4 (CTLA-4, CDI152), T-cell immunoglobulin and mucin-domain
containing-3 (TIM-3), CEACAM-1, Carcinoembryonic Antigen (CEA),V domain Ig
suppressor of T cell activation (VISTA), VSIGS, B and T lymphocyte attenuator (BTLA),
Herpesvirus Entry Mediator (HVEM), CD160, T cell Ig and ITM domain (TIGIT), CD226,
CD96, Lymphocyte activation gene-3 (LAG-3), 4-1BB (CDI137), Inducible T-Cell
Costimulator (ICOS), 0X-40 (CD134), glucocorticoid-induced TNFR-related protein
(GITR), IL6R, IL23R, IL17R, IL-6, IL-23, IL-17, CD39, CD73, CD122, CCR4, CCRS,
CXCR4, IL12R, CD4, CD25, CD3, epidermal growth factor receptor (EGFR, EGFRI,
ErbB-1, HER1), ErbB-2 (HER2/neu), ErbB-3/HER3, ErbB-4/HER4, EGFR ligand,
Vascular endothelial growth factor (VEGF), VEGFR, RANK ligand (RANKL), RANK.
[0067] Figure 12. In various embodiments, multifunctional antibody-ligand traps of this
invention comprises a targeting antibody that binds a T cell inhibitory receptor or ligand,
ligand-binding ectodomain sequence of PD-1 (PD-lecd), and ligand-binding ectodomain
sequence of TGFBRII (TGFBRIIecd). In one embodiment, the multifunctional antibody-
ligand traps of this invention comprise a targeting antibody that binds CTLA-4, wherein the

heavy chain of the antibody is fused at the C-terminus to a ligand-binding ectodomain
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sequence of TGFBRII (TGFBRIlecd)(SEQ ID NO: 203) via a linker peptide, and the light
chain of the antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of
PD-1 (PD-lecd: SEQ ID NO: 202) via a linker peptide. In one aspect, the linker is a
peptide, (GGGGS), (SEQ ID NO: 3). In one example, multifunctional antibody-ligand trap
comprises a heavy chain corresponding to SEQ ID NO: 202 and a light chain corresponding
to SEQ ID NO: 203.

[0068] Figures 13 A-B are polypeptide sequences. A. Human TIM-3/HAVCR2 protein
sequence, SEQ ID NO: 1. B. Human TIM-3/HAVCR2 Extracellular Domain (ECD)
protein, sequence SEQ ID NO: 2.

[0069] Figures 14 A-D are polypeptide sequences. A. Linker sequence SEQ ID NO: 3.
B. Linker sequence SEQ ID NO: 144. C. Linker sequence SEQ ID NO: 4. D. Linker
sequence SEQ ID NO: 5.

[0070] Figures 15 A-D are polypeptide sequences. A. TGFP Receptor II extracellular
domain protein sequence, SEQ ID NO: 6. B. PD-1 extracellular domain protein sequence,
SEQ ID NO: 7. C. BTLA extracellular domain protein sequence, SEQ ID NO: 8. D. CD226
extracellular domain protein sequence, SEQ ID NO: 9.

[0071] Figure 16 A-B are polypeptide sequences. A. Anti-VISTA heavy chain +
TGFBRII ECD fusion sequence, SEQ ID NO: 10. B. Anti-VISTA light chain protein
sequence, SEQ ID NO: 145.

[0072] Figure 17 A- are polypeptide sequences. A. Anti-VISTA heavy chain + PD-1
ECD fusion sequence, SEQ ID NO: 11. B. Anti-VISTA light chain protein sequence, SEQ
ID NO: 146.

[0073] Figure 18 A-B are polypeptide sequences. A. Anti-VISTA heavy chain + TIM-3
ECD fusion sequence, SEQ ID NO: 12. B. Anti-VISTA light chain protein sequence, SEQ
ID NO: 147.

[0074] Figure 19 A-B are polypeptide sequences. A. Anti-VISTA heavy chain + BTLA
ECD fusion sequence, SEQ ID NO: 13. B. Anti-VISTA light chain protein sequence, SEQ
ID NO: 148.

[0075]  Figure 20 A- are polypeptide sequences. A. Anti-VISTA heavy chain + CD226
ECD fusion sequence, SEQ ID NO: 14. B. Anti-VISTA light chain protein sequence, SEQ
ID NO: 149.

[0076] Figure 21 A-B are polypeptide sequences. A. Anti-TIGIT heavy chain +
TGFBRII ECD fusion sequence, SEQ ID NO: 15. B. Anti-TIGIT light chain protein
sequence, SEQ ID NO: 150.
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[0077] Figure 22 A-B are polypeptide sequences. A. Anti-TIGIT heavy chain + PD-1
ECD fusion protein sequence, SEQ ID NO: 16. B. Anti- TIGIT light chain protein
sequence, SEQ ID NO: 151.

[0078] Figure 23 A-B are polypeptide sequences. A. Anti-TIGIT heavy chain + TIM-3
ECD fusion protein sequence, SEQ ID NO: 17. B. Anti- TIGIT light chain protein
sequence, SEQ ID NO: 152.

[0079] Figure 24 A-B are polypeptide sequences. A. Anti-TIGIT heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 18. B. Anti- TIGIT light chain protein
sequence, SEQ ID NO: 153.

[0080] Figure 25 A-B are polypeptide sequences. A. Anti-TIGIT heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 19. B. Anti- TIGIT light chain protein
sequence, SEQ ID NO: 154.

[0081] Figure 26 A-B are polypeptide sequences A. Anti-BTLA heavy chain + TGFBRII
ECD fusion protein sequence, SEQ ID NO: 20. B. Anti- BTLA light chain protein
sequence, SEQ ID NO: 155.

[0082] Figure 27 A-B are polypeptide sequences. A. Anti-BTLA heavy chain + PD-1
ECD fusion protein sequence, SEQ ID NOSEQ ID NO: 21. B. Anti- BTLA light chain
protein sequence, SEQ ID NO: 156.

[0083] Figure 28 A-B are polypeptide sequences. A. Anti-BTLA heavy chain + TIM-3
ECD fusion protein sequence, SEQ ID NO: 22. B. Anti- BTLA light chain protein
sequence, SEQ ID NO: 157.

[0084] Figure 29 A- are polypeptide sequences. A. Anti-BTLA heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 23. B. Anti- BTLA light chain protein
sequence, SEQ ID NO: 158.

[0085] Figure 30 A-B are polypeptide sequences. A. Anti- LAG-3 heavy chain +
TGFBRII ECD fusion protein sequence, SEQ ID NO: 24. B. Anti- LAG-3 light chain
protein sequence, SEQ ID NO: 159.

[0086] Figure 31 A-B are polypeptide sequences. A. Anti- LAG-3 heavy chain + PD-1
ECD fusion protein sequence, SEQ ID NO: 25. B. Anti- LAG-3 light chain protein
sequence, SEQ ID NO: 160.

[0087]  Figure 32 A-B are polypeptide sequences. A. Anti- LAG-3 heavy chain + TIM-3
ECD fusion protein sequence, SEQ ID NO: 26. B. Anti- LAG-3 light chain protein
sequence, SEQ ID NO: 161.
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[0088] Figure 33 A-B are polypeptide sequences. A. Anti- LAG-3 heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 27. B. Anti- LAG-3 light chain protein
sequence, SEQ ID NO: 162.

[0089]  Figure 34 A-B are polypeptide sequences. A. Anti- LAG-3 heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 28. B. Anti- LAG-3 light chain protein
sequence, SEQ ID NO: 163.

[0090] Figure 35 A-B are polypeptide sequences. A. Anti- CCR4 heavy chain +
TGFBRII ECD fusion protein sequence, SEQ ID NO: 29. B. Anti- CCR4 light chain protein
sequence, SEQ ID NO: 164.

[0091] Figure 36 A-B are polypeptide sequences. A. Anti- CCR4 heavy chain + PD-1
ECD fusion protein sequence, SEQ ID NO: 30. B. Anti- CCR4 light chain protein sequence,
SEQ ID NO: 165.

[0092]  Figure 37 A-B are polypeptide sequences. A. Anti- CCR4 heavy chain + TIM-3
ECD fusion protein sequence, SEQ ID NO: 31. B. Anti- CCR4 light chain protein sequence,
SEQ ID NO: 166.

[0093] Figure 38 A-B are polypeptide sequences. A. Anti- CCR4 heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 32. B. Anti- CCR4 light chain protein sequence,
SEQ ID NO: 167.

[0094] Figure 39 A-B are polypeptide sequences. A. Anti- CCR4 heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 33. B. Anti- CCR4 light chain protein sequence,
SEQ ID NO: 168.

[0095] Figure 40 A-B are polypeptide sequences. A. Anti- PD1 heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 34. B. Anti- PD-1 light chain protein sequence,
SEQ ID NO: 169.

[0096] Figure 41 A-B are polypeptide sequences. A. Anti- PD1 heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 35. B. Anti- PD-1 light chain protein sequence,
SEQ ID NO: 170.

[0097] Figure 42 A-C are polypeptide sequences. A. Extracellular domain of CD44
protein sequence, SEQ ID NO: 36. B. Anti- PD1 heavy chain + CD44 ECD fusion protein
sequence, SEQ ID NO: 37. C. Anti- PD-1 light chain protein sequence, SEQ ID NO: 171.
[0098]  Figure 43 A-B are polypeptide sequences. A. Anti- CTLA-4 heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 38. B. Anti- CTLA-4 light chain protein
sequence, SEQ ID NO: 172.
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[0099] Figure 44 A-B are polypeptide sequences. A. Anti-LAG-3 heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 39. B. Anti- LAG-3 light chain protein
sequence, SEQ ID NO: 173.

[0100] Figure 45 A-B are polypeptide sequences. A. Anti-TIGIT heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 40. B. Anti- TIGIT light chain protein
sequence, SEQ ID NO: 174.

[00100] Figure 46 A-B are polypeptide sequences. A. Anti-BTLA heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 41. B. Anti- BTLA light chain protein
sequence, SEQ ID NO: 175.

[0100] Figure 47 A-B are polypeptide sequences. A. Anti- VISTA heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 42. B. Anti- VISTA light chain protein
sequence, SEQ ID NO: 176.

[0101] Figure 48 A-B are polypeptide sequences. A. Anti- CCR4 heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 43. B. Anti- CCR4 light chain protein sequence,
SEQ ID NO: 177.

[0102] Figure 49 A-B are polypeptide sequences. A. Anti- CTLA-4 heavy chain +
BTLA ECD fusion protein sequence, SEQ ID NO: 44. B. Anti- CTLA-4 light chain protein
sequence, SEQ ID NO: 178.

[0103] Figure 50 A-B are polypeptide sequences. A. Anti- PD-1 heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 45. B. Anti- PD-1 light chain protein sequence,
SEQ ID NO: 179.

[0104] Figure 51 A-B are polypeptide sequences. A. Anti- PD-L1 heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 46. B. Anti- PD-L1 light chain protein
sequence, SEQ ID NO: 180.

[0105] Figure 52 A-B are polypeptide sequences. A. Anti- CTLA-4 heavy chain +
CD226 ECD fusion protein sequence, SEQ ID NO: 47. B. Anti- CTLA-4 light chain protein
sequence, SEQ ID NO: 181.

[0106] Figure 53 A-B are polypeptide sequences. A. Anti- PD-1 heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 48. B. Anti- PD-1 light chain protein sequence,
SEQ ID NO: 182.

[0107]  Figure 54 A-B are polypeptide sequences. A. Anti- PD-L1 heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 49. B. Anti- PD-L1 light chain protein
sequence, SEQ ID NO: 183.
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[0108] Figure 55 A-B are polypeptide sequences. A. Anti- CTLA-4 heavy chain + TIM-
3 ECD fusion protein sequence, SEQ ID NO: 50. B. Anti- CTLA-4 light chain protein
sequence, SEQ ID NO: 184.

[0109] Figure 56 A-B are polypeptide sequences. A. Anti- PD-L1 heavy chain + TIM-3
ECD fusion protein sequence, SEQ ID NO: 51. B. Anti- PD-L1 light chain protein
sequence, SEQ ID NO: 185.

[0110] Figure 57 A-B are polypeptide sequences. A. Anti- PD-1 heavy chain + TIM-3
ECD fusion protein sequence, SEQ ID NO: 52. B. Anti- PD-1 light chain protein sequence,
SEQ ID NO: 186.

[0111] Figure 58 A-B are polypeptide sequences A. Anti- PD-1 heavy chain + TIM-3
ECD fusion protein sequence, SEQ ID NO: 53. B. Anti- PD-1 light chain protein sequence,
SEQ ID NO: 187.

[0112] Figure 59 A-D are polypeptide sequences. B. Human VSIG8 ECD protein
sequence, SEQ ID NO: 55. C. Human VISTA protein sequence, SEQ ID NO: 56. B. Human
VISTA ECD protein sequence, SEQ ID NO: 57.

[0113] Figure 60 A-B are polypeptide sequences. A. Anti- CTLA-4 heavy chain +
VSIG8 ECD fusion protein sequence, SEQ ID NO: 58. B. Anti- CTLA-4 light chain protein
sequence, SEQ ID NO: 188.

[0114] Figure 61 A-B are polypeptide sequences. A. Anti- CTLA-4 heavy chain +
VSIG8 ECD fusion protein sequence, SEQ ID NO: 59. B. Anti- CTLA-4 light chain protein
sequence, SEQ ID NO: 189.

[0115] Figure 62 A-B are polypeptide sequences A. Anti- IL6R heavy chain + TIM3
ECD fusion protein sequence, SEQ ID NO: 60. B. Anti- IL6R light chain protein sequence,
SEQ ID NO: 61.

[0116] Figure 63 A- are polypeptide sequences. A. Anti- IL6R heavy chain + VISTA
ECD fusion protein sequence, SEQ ID NO: 62. B. Anti- IL6R light chain protein sequence,
SEQ ID NO: 63.

[0117]  Figure 64 A-B are polypeptide sequences. A. Anti- IL6R heavy chain + VSIG8
ECD fusion protein sequence, SEQ ID NO: 64. B. Anti- IL6R light chain protein sequence,
SEQ ID NO: 65.

[0118] Figure 65 A-B are polypeptide sequences A. Anti- IL6R heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 66. B. Anti- IL6R light chain protein sequence,
SEQ ID NO: 67.
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[0119] Figure 66 A-B are polypeptide sequences. A. Anti- IL6R heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 68. B. Anti- IL6R light chain protein sequence,
SEQ ID NO: 69.

[0120] Figure 67 A-B are polypeptide sequences. A. Anti- IL6R heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 70. B. Anti- IL6R light chain protein sequence,
SEQ ID NO: 71.

[0121]  Figure 68 A-B are polypeptide sequences A. Anti- IL6R heavy chain + LIGHT
ECD fusion protein sequence, SEQ ID NO: 72. B. Anti- IL6R light chain protein sequence,
SEQ ID NO: 73.

[0122] Figure 69 A-B are polypeptide sequences. A. Anti- EGFR heavy chain + TIM3
ECD fusion protein sequence, SEQ ID NO: 74. B. Anti- EGFR light chain protein sequence,
SEQ ID NO: 75.

[0123] Figure 70 A-B are polypeptide sequences A. Anti- EGFR heavy chain + VISTA
ECD fusion protein sequence, SEQ ID NO: 76. B. Anti- EGFR light chain protein sequence,
SEQ ID NO: 77.

[0124]  Figure 71 A-B are polypeptide sequences. A. Anti- EGFR heavy chain + VSIG8
ECD fusion protein sequence, SEQ ID NO: 78. B. Anti- EGFR light chain protein sequence,
SEQ ID NO: 79.

[0125]  Figure 72 A-B are polypeptide sequences. A. Anti- EGFR heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 80. B. Anti- EGFR light chain protein sequence,
SEQ ID NO: 81.

[0126] Figure 73 A-B are polypeptide sequences. A. Anti- EGFR heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 82. B. Anti- EGFR light chain protein sequence,
SEQ ID NO: 83.

[0127]  Figure 74 A-B are polypeptide sequences A. Anti- EGFR heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 84. B. Anti- EGFR light chain protein sequence,
SEQ ID NO: 85.

[0128]  Figure 75 A-B are polypeptide sequences. A. Anti- EGFR heavy chain + LIGHT
ECD fusion protein sequence, SEQ ID NO: 86. B. Anti- EGFR light chain protein sequence,
SEQ ID NO: 87.

[0129] Figure 76 A-B are polypeptide sequences. A. Anti- VEGF heavy chain + TIM3
ECD fusion protein sequence, SEQ ID NO: 88. B. Anti- VEGF light chain protein
sequence, SEQ ID NO: 89.
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[0130] Figure 77 A-B are polypeptide sequences. A. Anti- VEGF heavy chain + VISTA
ECD fusion protein sequence, SEQ ID NO: 90. B. Anti- VEGF light chain protein
sequence, SEQ ID NO: 91.

[0131] Figure 78 A-B are polypeptide sequences. A. Anti- VEGF heavy chain + VSIG8
ECD fusion protein sequence, SEQ ID NO: 92. B. Anti- VEGF light chain protein
sequence, SEQ ID NO: 93.

[0132] Figure 79 A-B are polypeptide sequences 5. A. Anti- VEGF heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 94. B. Anti- VEGF light chain protein
sequence, SEQ ID NO: 95.

[0133] Figure 80 A-B are polypeptide sequences A. Anti- VEGF heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 96. B. Anti- VEGF light chain protein
sequence, SEQ ID NO: 97.

[0134] Figure 81 A-B are polypeptide sequences. A. Anti- VEGF heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 98. B. Anti- VEGF light chain protein
sequence, SEQ ID NO: 99.

[0135]  Figure 82 A-B are polypeptide sequences. A. Anti- VEGF heavy chain + LIGHT
ECD fusion protein sequence, SEQ ID NO: 100. B. Anti- VEGF light chain protein
sequence, SEQ ID NO: 101.

[0136] Figure 83 A-B are polypeptide sequences. A. Anti- HER2 heavy chain + TIM3
ECD fusion protein sequence, SEQ ID NO: 102. B. Anti- HER2 light chain protein
sequence, SEQ ID NO: 103.

[0137]  Figure 84 A-B are polypeptide sequences. A. Anti- HER2 heavy chain + VISTA
ECD fusion protein sequence, SEQ ID NO: 104. B. Anti- HER2 light chain protein
sequence, SEQ ID NO: 105.

[0138] Figure 85 A-B are polypeptide sequences. A. Anti- HER2 heavy chain + VSIG8
ECD fusion protein sequence, SEQ ID NO: 106. B. Anti- HER2 light chain protein
sequence, SEQ ID NO: 107.

[0139] Figure 86 A-B are polypeptide sequences. A. Anti- HER2 heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 108. B. Anti- HER2 light chain protein
sequence, SEQ ID NO: 109.

[0140] Figure 87 A-B are polypeptide sequences. A. Anti- HER2 heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 110. B. Anti- HER2 light chain protein
sequence, SEQ ID NO: 111.
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[0141] Figure 88 A-B are polypeptide sequences A. Anti- HER2 heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 112. B. Anti- HER2 light chain protein
sequence, SEQ ID NO: 113.

[0142] Figure 89 A-B are polypeptide sequences A. Anti- HER2 heavy chain + LIGHT
ECD fusion protein sequence, SEQ ID NO: 114. B. Anti- HER2 light chain protein
sequence, SEQ ID NO: 115.

[0143] Figure 90 A-B are polypeptide sequences. A. Anti- 41BB heavy chain + TIM3
ECD fusion protein sequence, SEQ ID NO: 116. B. Anti- 41BB light chain protein
sequence, SEQ ID NO: 117.

[0144] Figure 91 A-B are polypeptide sequences. A. Anti- 41BB heavy chain + VISTA
ECD fusion protein sequence, SEQ ID NO: 118. B. Anti- 41BB light chain protein
sequence, SEQ ID NO: 119.

[0145]  Figure 92 A-B are polypeptide sequences. A. Anti- 41BB heavy chain + VSIG8
ECD fusion protein sequence, SEQ ID NO: 120. B. Anti- 41BB light chain protein
sequence, SEQ ID NO: 121.

[0146] Figure 93 A-B are polypeptide sequences. A. Anti- 41BB heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 122. B. Anti- 41BB light chain protein
sequence, SEQ ID NO: 123.

[0147] Figure 94 A-B are polypeptide sequences 41BB light chain protein sequence,
SEQ ID NO: 125.

[0148] Figure 95 A-B are polypeptide sequences. A. Anti- 41BB heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 126. B. Anti- 41BB light chain protein
sequence, SEQ ID NO: 127.

[0149]  Figure 96 A-B are polypeptide sequences. A. Anti- 41BB heavy chain + LIGHT
ECD fusion protein sequence, SEQ ID NO: 128. B. Anti- 41BB light chain protein
sequence, SEQ ID NO: 129.

[0150] Figure 97 A-B are polypeptide sequences. A. Anti- IL23 heavy chain + TIM3
ECD fusion protein sequence, SEQ ID NO: 130. B. Anti- IL.23 light chain protein sequence,
SEQ ID NO: 131.

[0151] Figure 98 A-B are polypeptide sequences. A. Anti- IL23 heavy chain + VISTA
ECD fusion protein sequence, SEQ ID NO: 132. B. Anti- IL.23 light chain protein sequence,
SEQ ID NO: 133.
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[0152] Figure 99 A-B are polypeptide sequences. A. Anti- IL23 heavy chain + VSIG8
ECD fusion protein sequence, SEQ ID NO: 134. B. Anti- IL.23 light chain protein sequence,
SEQ ID NO: 135.

[0153] Figure 100 A-B are polypeptide sequences. A. Anti- IL23 heavy chain + CD44
ECD fusion protein sequence, SEQ ID NO: 136. B. Anti- IL.23 light chain protein sequence,
SEQ ID NO: 137.

[0154] Figure 101 A-B are polypeptide sequences. A. Anti- IL23 heavy chain + BTLA
ECD fusion protein sequence, SEQ ID NO: 138. B. Anti- IL.23 light chain protein sequence,
SEQ ID NO: 139.

[0155]  Figure 102 A-B are polypeptide sequences. A. Anti- IL23 heavy chain + CD226
ECD fusion protein sequence, SEQ ID NO: 140. B. Anti- IL.23 light chain protein sequence,
SEQ ID NO: 141.

[0156] Figure 103 A-B are polypeptide sequences. A. Anti- IL23 heavy chain + LIGHT
ECD fusion protein sequence, SEQ ID NO: 142. B. Anti- IL.23 light chain protein sequence,
SEQ ID NO: 143.

[0157]  Figure 104 A-B are polypeptide sequences. TIM3 ecd — Fc — TGFBRII ecd fusion
protein sequence, SEQ ID NO: 190. B. TIM3 ecd — Fc — TGFBRII ecd fusion protein
sequence, SEQ ID NO: 191.

[0158] Figure 105 A-B are polypeptide sequences. A. Anti-PD-L1 heavy chain + TIM3
ECD fusion protein sequence, SEQ ID NO: 192. B. Anti-PD-L1 Light chain protein
sequence, SEQ ID NO: 193.

[0159] Figure 106 A-D are polypeptide sequences. A. Ligand-binding sequence of PD-1
ecd protein sequence, SEQ ID NO: 194. B. TIM3 ecd + PD-1 ecd fusion protein sequence,
SEQ ID NO: 195. C TIM3 ecd + PD-1 ecd fusion protein sequence, SEQ ID NO: 196. D.
TIM3 ecd + PD-1 ecd fusion protein sequence, SEQ ID NO: 197.

[0160] Figure 107 is PD-1 Extracellular domain protein sequence, SEQ ID NO: 198.
[0161] Figure 108 is IgG Fc protein sequence, SEQ ID NO: 199.

[0162] Figure 109 is TIM-3 Extracellular domain protein sequence, SEQ ID NO: 200.
[0163] Figures 110 A-B are polypeptide sequences. A. SEQ ID NO: 201: Anti-CTLA4
Antibody (Ipilimumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 202: Anti-CTLA4
Antibody (Ipilimumab) light chain + PD-1 ECD.

[0164] Figures 111 A-B are polypeptide sequences. A. SEQ ID NO: 203: Anti-CTLA4
Antibody (Ipilimumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 204: Anti-CTLA4
Antibody (Ipilimumab) light chain + TIM3 ECD.
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[0165] Figures 112 A-B are polypeptide sequences. A. SEQ ID NO: 205: Anti-CTLA4
Antibody (Ipilimumab) heavy chain + PD-1 ECD. B. SEQ ID NO: 206: Anti-CTLA4
Antibody (Ipilimumab) light chain + TIM3 ECD.

[0166] Figures 113 A-B are polypeptide sequences. A. SEQ ID NO: 207: Anti-CTLA4
Antibody (Ipilimumab) heavy chain + TIM3 ECD. B. SEQ ID NO: 208: Anti-CTLA4
Antibody (Ipilimumab) light chain + PD-1 ECD.

[0167] Figures 114 A-B are polypeptide sequences. A. SEQ ID NO: 209: Anti-CTLA4
Antibody (Ipilimumab) heavy chain. B. SEQ ID NO: 210: Anti-CTLA4 Antibody
(Ipilimumab) light chain + PD-1 ECD.

[0168] Figures 115 A-B are polypeptide sequences. A. SEQ ID NO: 211: Anti-CTLA4
Antibody (Ipilimumab) heavy chain. B. SEQ ID NO: 212: Anti-CTLA4 Antibody
(Ipilimumab) light chain + TIM3 ECD.

[0169] Figures 116 A-B are polypeptide sequences. A. SEQ ID NO: 213: Anti-IL6R
Antibody (Tocilizumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 214: Anti-IL6R
Antibody (Tocilizumab) light chain + PD-1 ECD.

[0170] Figures 117 A-B are polypeptide sequences. A. SEQ ID NO: 215: Anti-IL6R
Antibody (Tocilizumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 216: Anti-IL6R
Antibody (Tocilizumab) light chain + TIM3 ECD.

[0171] Figures 118 A-B are polypeptide sequences. A. SEQ ID NO: 217: Anti-IL6R
Antibody (Tocilizumab) heavy chain + PD-1 ECDB. SEQ ID NO: 218: Anti-IL6R
Antibody (Tocilizumab) light chain + TIM3 ECD.

[0172] Figures 119 A-B are polypeptide sequences. A. SEQ ID NO: 219: Anti-IL6R
Antibody (Tocilizumab) heavy chain + TIM3 ECD. B. SEQ ID NO: 220: Anti-IL6R
Antibody (Tocilizumab) light chain + PD-1 ECD.

[0173] Figures 120 A-B are polypeptide sequences. A. SEQ ID NO: 221: Anti-IL6R
Antibody (Tocilizumab) heavy chain. B. SEQ ID NO: 222: Anti-IL6R Antibody
(Tocilizumab) light chain + PD-1 ECD.

[0174] Figures 121 A-B are polypeptide sequences. A. SEQ ID NO: 223: Anti-IL6R
Antibody (Tocilizumab) heavy chain. B. SEQ ID NO: 224: Anti-IL6R Antibody
(Tocilizumab) light chain + TIM3 ECD.

[0175]  Figures 122 A-B are polypeptide sequences. A. SEQ ID NO: 225: Anti-EGFR
Antibody (Cetuximab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 226: Anti-EGFR
Antibody (Cetuximab) light chain + PD-1 ECD.
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[0176] Figures 123 A-B are polypeptide sequences. A. SEQ ID NO: 227: Anti-EGFR
Antibody (Cetuximab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 228: Anti-EGFR
Antibody (Cetuximab) light chain + TIM3 ECD.

[0177]  Figures 124 A-B are polypeptide sequences. A. SEQ ID NO: 229: Anti-EGFR
Antibody (Cetuximab) heavy chain + PD-1 ECD. B. SEQ ID NO: 230: Anti-EGFR
Antibody (Cetuximab) light chain + TIM3 ECD.

[0178]  Figures 125 A-B are polypeptide sequences. A. SEQ ID NO: 231: Anti-EGFR
Antibody (Cetuximab) heavy chain + TIM3 ECD. B. SEQ ID NO: 232: Anti-EGFR
Antibody (Cetuximab) light chain + PD-1 ECD.

[0179] Figures 126 A-B are polypeptide sequences. A. SEQ ID NO: 233: Anti-EGFR
Antibody (Cetuximab) heavy chain. B. SEQ ID NO: 234: Anti-EGFR Antibody
(Cetuximab) light chain + PD-1 ECD.

[0180] Figures 127 A-B are polypeptide sequences. A. SEQ ID NO: 235: Anti-EGFR
Antibody (Cetuximab) heavy chain. B. SEQ ID NO: 236: Anti-EGFR Antibody
(Cetuximab) light chain + TIM3 ECD.

[0181] Figures 128 A-B are polypeptide sequences. A. SEQ ID NO: 237: Anti-HER2
Antibody (Trastuzumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 238: Anti-HER2
Antibody (Trastuzumab) light chain + PD-1 ECD.

[0182] Figures 129 A-B are polypeptide sequences. A. SEQ ID NO: 239: Anti-HER2
Antibody (Trastuzumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 240: Anti-HER2
Antibody (Trastuzumab) light chain + TIM3 ECD.

[0183] Figures 130 A-B are polypeptide sequences. A. SEQ ID NO: 241: Anti-HER2
Antibody (Trastuzumab) heavy chain + PD-1 ECD. B. SEQ ID NO: 242: Anti-HER2
Antibody (Trastuzumab) light chain + TIM3 ECD.

[0184] Figures 131 A-B are polypeptide sequences. A. SEQ ID NO: 243: Anti-HER2
Antibody (Trastuzumab) heavy chain + TIM3 ECD. B. SEQ ID NO: 244: Anti-HER2
Antibody (Trastuzumab) light chain + PD-1 ECD.

[0185] Figures 132 A-B are polypeptide sequences. A. SEQ ID NO: 245: Anti-HER2
Antibody (Trastuzumab) heavy chain. B. SEQ ID NO: 246: Anti-HER2 Antibody
(Trastuzumab) light chain + PD-1 ECD.

[0186] Figures 133 A-B are polypeptide sequences. A. SEQ ID NO: 247: Anti-HER2
Antibody (Trastuzumab) heavy chain. B. SEQ ID NO: 248: Anti-HER2 Antibody
(Trastuzumab) light chain + TIM3 ECD.
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[0187] Figures 134 A-B are polypeptide sequences. A. SEQ ID NO: 249: Anti-VEGF
Antibody (Bevacizumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 250: Anti-VEGF
Antibody (Bevacizumab) light chain + PD-1 ECD.

[0188] Figures 135 A-B are polypeptide sequences. A. SEQ ID NO: 251: Anti-VEGF
Antibody (Bevacizumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 252: Anti-VEGF
Antibody (Bevacizumab) light chain + TIM3 ECD.

[0189] Figures 136 A-B are polypeptide sequences. A. SEQ ID NO: 253: Anti-VEGF
Antibody (Bevacizumab) heavy chain + PD-1 ECD. B. SEQ ID NO: 254: Anti-VEGF
Antibody (Bevacizumab) light chain + TIM3 ECD.

[0190] Figures 137 A-B are polypeptide sequences. A. SEQ ID NO: 255: Anti-VEGF
Antibody (Bevacizumab) heavy chain + TIM3 ECD. B. SEQ ID NO: 256: Anti-VEGF
Antibody (Bevacizumab) light chain + PD-1 ECD.

[0191] Figures 138 A-B are polypeptide sequences. A. SEQ ID NO: 257: Anti-VEGF
Antibody (Bevacizumab) heavy chain. B. SEQ ID NO: 258: Anti-VEGF Antibody
(Bevacizumab) light chain + PD-1 ECD.

[0192] Figures 139 A-B are polypeptide sequences. A. SEQ ID NO: 259: Anti-VEGF
Antibody (Bevacizumab) heavy chain. B. SEQ ID NO: 260: Anti-VEGF Antibody
(Bevacizumab) light chain + TIM3 ECD.

[0193] Figures 140 A-B are polypeptide sequences. A. SEQ ID NO: 261: Anti-gp120
Antibody (B12) heavy chain + TGFbRII ECD. B. SEQ ID NO: 262: Anti-gp120 Antibody
(B12) light chain + PD-1 ECD.

[0194] Figures 141 A-B are polypeptide sequences. A. SEQ ID NO: 263: Anti-gp120
Antibody (B12) heavy chain + TGFbRII ECD. B. SEQ ID NO: 264: Anti-gp120 Antibody
(B12) light chain + TIM3 ECD.

[0195] Figures 142 A-B are polypeptide sequences. A. SEQ ID NO: 265: Anti-gp120
Antibody (B12) heavy chain + PD-1 ECD. B. SEQ ID NO: 266: Anti-gp120 Antibody
(B12) light chain + TIM3 ECD.

[0196] Figures 143 A-B are polypeptide sequences. A. SEQ ID NO: 267: Anti-gp120
Antibody (B12) heavy chain + TIM3 ECD. B. SEQ ID NO: 268: Anti-gp120 Antibody
(B12) light chain + PD-1 ECD.

[0197] Figures 144 A-B are polypeptide sequences. A. SEQ ID NO: 269: Anti-gp120
Antibody (B12) heavy chain. B. SEQ ID NO: 270: Anti-gp120 Antibody (B12) light chain
+ PD-1 ECD.
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[0198]  Figures 145 A-B are polypeptide sequences. A. SEQ ID NO: 271: Anti-gp120
Antibody (B12) heavy chain. B. SEQ ID NO: 272: Anti-gp120 Antibody (B12) light chain
+ TIM3 ECD.

[0199] Figures 146 A-B are polypeptide sequences. A. SEQ ID NO: 273: Anti-PD1
Antibody (Nivolumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 274: Anti-PDI
Antibody (Nivolumab) light chain + TIM3 ECD.

[0200] Figures 147 A-B are polypeptide sequences. A. SEQ ID NO: 275: Anti-PD1
Antibody (Nivolumab) heavy chain. B. SEQ ID NO: 276: Anti-PD1 Antibody (Nivolumab)
light chain + TIM3 ECD.

[0201] Figures 148 A-B are polypeptide sequences. A. SEQ ID NO: 277: Anti-PD1
Antibody (Pembrolizumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 278: Anti-PDI
Antibody (Pembrolizumab) light chain + TIM3 ECD.

[0202] Figures 149 A-B are polypeptide sequences. A. SEQ ID NO: 279: Anti-PD1
Antibody (Pembrolizumab) heavy chain. B. SEQ ID NO: 280: Anti-PD1 Antibody
(Pembrolizumab) light chain + TIM3 ECD.

[0203] Figures 150 A-B are polypeptide sequences. A. SEQ ID NO: 281: Anti-PDL1
Antibody (Atezolizumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 282: Anti-PDLI
Antibody (Atezolizumab) light chain + TIM3 ECD.

[0204] Figures 151 A-B are polypeptide sequences. A. SEQ ID NO: 283: Anti-PDL1
Antibody (Atezolizumab) heavy chain. B. SEQ ID NO: 284: Anti-PDL1 Antibody
(Atezolizumab) light chain + TIM3 ECD.

[0205] Figures 152 A-B are polypeptide sequences. A. SEQ ID NO: 285: Anti-PDL1
Antibody (Avelumab) heavy chain + TGFbRII ECD. B. SEQ ID NO: 286: Anti-PDL1
Antibody (Avelumab) light chain + TIM3 ECD.

[0206] Figures 153 A-B are polypeptide sequences. A. SEQ ID NO: 287: Anti-PDL1
Antibody (Avelumab) heavy chain. B. SEQ ID NO: 288: Anti-PDL1 Antibody (Avelumab)
light chain + TIM3 ECD.

[0207] Figure 154 is the polypeptide sequence of the extracellular domain of TIGIT,
SEQ ID NO: 289.

[0208] Figures 155 A-B are polypeptide sequences. A. SEQ ID NO: 290: Anti-PD1
Antibody (Nivolumab) heavy chain + TIGIT ECD. B. SEQ ID NO: 291: Anti-PDI
Antibody (Nivolumab) light chain.
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[0209] Figures 156 A-B are polypeptide sequences. A. SEQ ID NO: 292: Anti-PD1
Antibody (Pembrolizumab) heavy chain + TIGIT ECD. B. SEQ ID NO: 293: Anti-PDI
Antibody (Pembrolizumab) light chain.
[0210] Figures 157 A-B are polypeptide sequences. A. SEQ ID NO: 294: Anti-PDL1
Antibody (Atezolizumab) heavy chain + TIGIT ECD. B. SEQ ID NO: 295: Anti-PDLI
Antibody (Atezolizumab) light chain.
[0211] Figures 158 A-B are polypeptide sequences. A. SEQ ID NO: 296: Anti-PDL1
Antibody (Avelumab) heavy chain + TIGIT ECD. B. SEQ ID NO: 297: Anti-PDLI
Antibody (Avelumab) light chain.
[0212] Figures 159 A-B are polypeptide sequences. A. SEQ ID NO: 298: Anti-CTLA4
Antibody (Ipilimumab) heavy chain + TIGIT ECD. B. SEQ ID NO: 299: Anti-CTLA4
Antibody (Ipilimumab) light chain.
[0213] Figure 160 is the polypeptide sequence of the extracellular domain of CD160,
SEQ ID NO: 300.
[0214]  Figure 161 is the polypeptide sequence of the extracellular domain of CD96, SEQ
ID NO: 301.
[0215] Figure 162 is the polypeptide sequence of the extracellular domain of LIGHT,
SEQ ID NO: 302.
[0216] Figure 163 is the polypeptide sequence of the extracellular domain of CD44, SEQ
ID NO: 303.
[0217]  Figure 164 is the polypeptide sequence of a fragment of the extracellular domain
of TIM-3, SEQ ID NO: 304.
[0218]  Figure 165 is the polypeptide sequence of a fragment of LIGHT, SEQ ID NO:
305.
[0219] Figure 166 is the polypeptide sequence of a fragment of LIGHT, SEQ ID NO:
306.
[0220] Figure 167 is the polypeptide sequence of the extracellular domain of LAIRI,
SEQ ID NO: 307.

DETAILED DESCRIPTION OF THE INVENTION
[0221]  The invention describes multifunctional antibody-ligand traps that are designed to
counteract immune tolerance or T cell dysfunction in cancers and infectious disorders. The
molecules of the invention are designed to efficiently interrupt the multiple
autocrine/paracrine signaling loops involving diverse immunoreceptor-ligand interactions

that cause immune dysfunction in the tumor or pathogen immune microenvironment. By
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counteracting the induction/function of regulatory T cells, immune tolerance, and/or T cell
exhaustion, the molecules and compositions of this invention can restore and augment
effective antitumor immunity for treatment of neoplastic diseases/cancer, or pathogen-
directed immune responses for prevention or treatment of infectious diseases. The ability of
this novel class of multifunctional antibody-ligand traps to unleash potent antitumor
immune responses offers a promising immunotherapeutic strategy for many types of
advanced and treatment-refractory cancers.

[0222]  Before the present compositions and methods are described, it is to be understood
that this invention is not limited to particular compositions, methods, and experimental
conditions described, as such compositions, methods, and conditions may vary. It is also to
be understood that the terminology used herein is for purposes of describing particular
embodiments only, and is not intended to be limiting, since the scope of the present
invention will be limited only in the appended claims.

[yl

[0223] As used in this specification and the appended claims, the singular forms “a”,

(13 29

an”, and “the” include plural references unless the context clearly dictates otherwise.

Thus, for example, references to “the method” includes one or more methods, and/or steps
of the type described herein which will become apparent to those persons skilled in the art
upon reading this disclosure and so forth.

[0224]  All publications, patents, and patent applications mentioned in this specification
are herein incorporated by reference to the same extent as if each individual publication,
patent, or patent application was specifically and individually indicated to be incorporated
by reference.

[0225]  Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Although any methods and materials similar or equivalent to those
described herein can be used in the practice or testing of the invention, it will be understood
that modifications and variations are encompassed within the spirit and scope of the instant
disclosure. The preferred methods and materials are now described.

[0226] Immune dysfunction in the tumor microenvironment — a hallmark of cancers
[0227]  Genetic mutations accruing from the inherent genomic instability of tumor cells
present neo-antigens that are recognized by the immune system. Cross-presentation of
tumor antigens at the immune synapse between antigen-presenting dendritic cells and T
lymphocytes can potentially activate an adaptive antitumor immune response that is

mediated by CD4+ T helper cells (TH1) and CD8+ cytotoxic eftector cells, and sustained
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by tumor-reactive central memory T cells. However, tumors continuously evolve to
counteract and ultimately defeat such immune surveillance by co-opting and amplifying
mechanisms of immune tolerance to evade elimination by the immune system. This
prerequisite for tumor progression is enabled by the ability of cancers to produce
immunomodulatory factors that create a dysfunctional tumor immune microenvironment.
These factors include immunomodulatory ligands, cytokines, and chemokines that regulate
the differentiation, activation, proliferation, survival, cytotoxic function, and recruitment of
immune cells, such as T cells, NK cells, macrophages, and dendritic cells. The independent
and cooperative actions of these factors in the tumor microenvironment results in a
dysfunctional immunophenotype characterized by abnormal differentiation and function of
tumor-infiltrating T cells: (i) Reduction in THI cells; (ii) Elevation of regulatory T cells
(Tregs), a sub-population of CD4+ T cells that suppress effector T cells and mediate
immune tolerance; (iii) Reduction in cytotoxic CD8+ T cells; (iv) Elevation of exhausted T
cells which fail to proliferate and exert effector functions such as cytotoxicity and cytokine
secretion in response to antigen stimulation. The functional orientation of tumor-infiltrating
immune cells has a major impact on the outcome of patients with cancer. Whereas TH1
cells and cytotoxic CD8+ T cells are uniformly and strongly associated with a longer
disease-free survival, the infiltration of tumors with Tregs and exhausted CD8+ T cells has
been correlated with a poor prognosis.

[0228] Molecular determinants of immune dysfunction in the tumor microenvironment
[0229] Cancers express immunosuppressive ligands that engage T cell inhibitory
receptors (TCIR) and inhibit activation of T cells. These TCIR-TCIR ligand interactions
serve as ‘immune checkpoints’ which counteract and restrain the activation of T cells by
costimulatory receptors and ligands (Figure 1). The following TCIR and TCIR ligands
mediate immune tolerance and T cell exhaustion in the tumor microenvironment:

[0230] Programmed death 1 (PD-1)/PD-1 ligands and cytotoxic T lymphocyte antigen-4
(CTLA-4):

[0231] The PD-1 receptor (CD279) and its ligands, PD-1 ligand 1 (PD-L1; B7-HI,;
CD274) and PD-1 ligand 2 (PD-L2; B7-DC, CD273) are members of the B7-CD28 family
that play a key role in the maintenance of self-tolerance. Engagement of PD-1 by PD-1
ligand inhibits CD3/CD28-mediated activation of T cells, inhibits T cell effector function,
induces T cell exhaustion, and promotes T cell apoptosis PD-1/PD-L1 signaling promotes
the induction, function, and maintenance of regulatory T cells (Tregs), a sub-population of

immunosuppressive CD4™ T cells that express the forkhead box P3 (FOXP3) transcription
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factor and cytotoxic T lymphocyte antigen-4 (CTLA-4), an co-inhibitory molecule that
restrains activation of T cells.

[0232] The PD-1/PD-L1 pathway plays a key role in inducing immune tolerance and T
cell exhaustion in cancer. PD-L1 is expressed at high levels in several different cancers and
high expression of PD-L1 on tumors is strongly associated with poor prognosis.=Tumor cell
expression of PD-L1 is upregulated by signaling pathways (RAS-MEK-ERK, PI3K/AKT
and JAK/STAT) that are activated by intrinsic genetic aberrations (such as EGFR activation
or overexpression, activating RAS mutation, amplification/mutation of PIK3CA, or loss of
PTEN), or cytokines in the tumor microenvironment (such as Interferon, IL-6, TGFf). PD-1
expressing tumor-infiltrating CD8+ T cells exhibit a dysfunctional exhausted phenotype in
many cancers, and antibody-mediated blockade of PD-1/PD-L1 signaling has been shown to
improve clinical outcome and restore functional T cell responses in several cancers.

[0233] TIM-3 and CEACAM-1-mediated immune tolerance and T cell exhaustion:
[0234] The T cell immunoglobulin and mucin-domain containing-3 (TIM-3) and
CEACAM-1 (Carcinoembryonic antigen related cell adhesion molecule-1) co-inhibitory
receptors are key determinants of immune tolerance and T cell exhaustion. TIM-3 is a type |
trans-membrane protein expressed on many immune cell types, such as IFN-y-producing
CD4+ and CD8+ T cells, and plays a key role in regulating innate and adaptive immune
responses. TIM-3 expression is induced by cytokines involved in effector T cell
differentiation, and requires T-bet, the signature transcription factor of the TH1 phenotype.
Chronically stimulated T cells and terminally differentiated effector TH1 cells exhibit
stabilized, high-level expression of TIM-3. TIM-3 inhibits expression of IFN-y, suppresses
THI cells, and induces progressive loss of T cell function (T cell exhaustion). In addition to
its key role in regulating T cell effector function, TIM-3 is expressed on FOXP3+ Tregs and
enhances the suppressive function of FOXP3+ Tregs. TIM-3 is highly upregulated on both
CD4+ and CD8+ tumor infiltrating lymphocytes (TILs), and elevated TIM-3 expression on
T cells is associated with immune dysfunction, tumor progression, and poor prognosis in
many human cancers. TIM-3 expression on CD8+ TILs is closely associated with that of
PD-1, and TIM-3+PD-1+CD8+ T cells represent the most dysfunctional “deeply”
exhausted T cell population. The increased frequency of PD-1+ and TIM-3+ CD8+ TILs in
cancers is inversely correlated with response to therapy and clinical outcome. TIM-3
expression is also significantly upregulated on tumor-infiltrating Tregs, and a predominant

TIM-3+ FoxP3+ Treg population in TILs is a common feature across multiple forms of
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cancer that correlates with poor clinico-pathological parameters, such as nodal metastases
and advanced stage.

[0235] The immunosuppressive function of TIM-3 requires its heterodimeric interaction
with CEACAM-1, another type 1 transmembrane protein that is co-expressed with TIM-3
on activated T cells to downregulate T cell activity and function. The extracellular N-
terminal immunoglobulin (IgV) domains of TIM-3 and CEACAM-1 share structural
similarities and interact in via a shared signature “cleft” structure along their FG-CC'
interface. Heterophilic engagement with CEACAMI facilitates the maturation and
localization of TIM-3 to the T cell surface, and is instrumental for TIM-3-mediated
induction of peripheral tolerance and suppression of antitumor immunity. Besides the
heterophilic cis interaction described above, CEACAMI1 can also ligate TIM-3in
trans suggesting that CEACAMI1-expressing tumor cells may provide an inhibitory signal
via TIM-3 on a T cell. The TIM-3 cytoplasmic tail is devoid of the classical
immunoreceptor tyrosine-based inhibitory motifs (ITIMs) found in other inhibitory
receptors, but contains conserved tyrosine residues (Tyr 265, 272) that are critical for
binding SH2 domain-containing kinases of the T cell receptor (TCR) signaling pathway and
HLA-B associated transcript 3 (Bat3). The interaction of CEACAM-1 with TIM-3 induces
Y256/Y263 phosphorylation-mediated release of Bat3 and loss of Bat3-mediated TCR
signaling, thereby enabling TIM-3 to cooperate with other binding partners to inhibit TCR
signaling and induce T cell exhaustion. In addition to its ability to promote
immunosuppression via its heterophilic interaction with TIM-3 (CEACAMI1/Tim-3),
CEACAM-1 can also suppress T cell activity via homodimerization of its extracellular
domains in cis or trans (CEACAMI1/CEACAM1). This homophilic interaction is required
for phosphorylation of CEACAM-1 cytoplasmic domain ITIMs and recruitment of the
SHP-1/SHP-2 tyrosine phosphatases which effect broad proximal suppression of TCR/CD3
complex signaling and inhibit a variety of effector functions, including T cell proliferation,
TH1 cytokine production and cytotoxicity associated with T cell activation. These
mechanistic insights indicate that the TIM-3/CEACAMI1 axis exerts multipronged
suppression of T cells via: (1) heterophilic TIM-3/CEACAM-1 interactions (cis CEACAM-
1/TIM-3 heterodimerization; trans CEACAMI heterodimerization with TIM-3); (ii)
homophilic CEACAM-1/CEACAM-1 interactions (cis CEACAM-1 dimerization; trans
CEACAMI1-induced cis CEACAM-1 dimerization). Accordingly, tumor-infiltrating
CD8+ T lymphocytes co-expressing TIM-3 and CEACAMI1 exhibit the most exhausted
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phenotype in cancer, and elevated expression of CEACAMI in several human cancers is
correlated with metastasis and poor prognosis.

[0236] V-domain Ig suppressor of T cell activation (VISTA)

[0237] V-domain Ig suppressor of T cell activation (VISTA) is an immune checkpoint
molecule homologous to PD-L1 and PD-1 that is highly expressed on myeloid cells which
causes suppression of T cell activation. VISTA is highly expressed on myeloid and
granulocytic cells, and weakly on T cells. VISTA suppresses the activity of CD8+ and
CD4+ T cells. VISTA-mediated T cell inhibition is long-lasting, even in the absence of
VISTA (Lines et al., 2014). VISTA can act as a ligand, binding a receptor on T cells to
inhibit proliferation and cytokine production. VISTA can also act as a receptor on T cells,
where its ligation similarly induces inhibition of proliferation and cytokine production.
VISTA additionally promotes Treg induction, and is highly expressed on tumor-infiltrating
Tregs. VISTA and PD-1 non-redundantly suppress T cell activation.

[0238] Lymphocyte-Activated Gene-3 (LAG-3)

[0239] Lymphocyte-Activated Gene-3 (LAG-3; also called CD223) is a negative
checkpoint regulator expressed on activated CD4+ T cells, CD8+ T cells, Treg cells, Trl
cells, and subsets of NK cells, B cells, and DCs. LAG-3 is structurally homologous to CD4,
and similarly binds MHC class II molecules. LAG-3 expression on T cells directly inhibits
T cell activation. In addition to binding MHC class II, LAG-3 also interacts with LSECtin
and Galectin-3 (Gal-3), both of which are expressed in the tumor microenvironment. LAG-3
ligation by either LSECtin or Galectin-3 leads to a decrease in effector T cell IFNy
production and an increase in Treg IL-10 production. LAG-3 is co-expressed and synergizes
with PD-1 and TIM-3 to induce and maintain an exhausted T cell phenotype.

[0240] B and T lymphocyte attenuator (BTLA)

[0241] B and T lymphocyte attenuator (BTLA) is a negative checkpoint regulator with
structural homology to CTLA-4 and PD-1. BTLA is expressed on T cells, mature DCs,
macrophages, and most highly on B cells. BTLA binds to herpesvirus entry mediator
(HVEM), which is expressed on T cells, B cells, NK cells, DCs, and myeloid cells. HVEM
also interacts with CD160 (a negative checkpoint regulator expressed on T cells) and
LIGHT (a costimulatory receptor). BTLA signaling on T cells, either through HVEM
ligation or the administration of an a-BTLA agonist antibody, inhibits T cell proliferation.
BTLA expression also restricts the expansion and activation of yo T cells, via negative
regulation of IL-17 and TNFa. BTLA 1is also capable of acting as a ligand, binding to
HVEM expressed by T cells and promoting T cell survival. BTLA is co-expressed with PD-
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1 on CD8+ TILs, and appears to engage in synergistic and non-redundant
immunosuppressive mechanisms.

[0242] T cell Ig and ITIM Domain (TIGIT)

[0243] T cell Ig and ITIM Domain (TIGIT) is an immune checkpoint molecule
expressed on CD8+ T cells, CD4+ T cells, and NK cells. TIGIT has been shown to
specifically bind Poliovirus Receptor (PVR; also called NECLS / CD155) and PVR-like
protein PVRL2 (also called CD112). CD226 provides a positive co-stimulatory signal when
it binds CD155/CD112, while TIGIT delivers an inhibitory signal. TIGIT is a higher-
affinity binder for CD155 than it is for CD112. TIGIT forms a heterotetrameric complex
with CD155, in which a core TIGIT homodimer binds a pair of CD155 molecules. CD226
on Th1/Th17 T helper cells provide positive co-stimulation when it binds CD155/CD112 on
T cells. TIGIT also binds CD155/CD112 (and delivers a negative signal), and thus directly
competes with CD226 for binding to CD155/CD112. In addition, TIGIT has been shown to
directly bind to CD226 and interrupt its homodimerization, though it is not clear if this
mechanism is operative in vivo. TIGIT binds CD155 on DCs to induce a tolerogenic
phenotype. CD155 is highly expressed on DCs, and the TIGIT/CD155 interaction in the
context leads to the development of tolerogenic DCs which induces IL-10 production,
suppresses T-cell proliferation, and limits IFN-y production. (Yu et al., 2009). CD155 and
CD112 are highly expressed by tumor cells, which suggests alternative mechanisms for
TIGIT-mediated immunosuppression, via direct effects on T cells. Indeed, TIGIT is
uniquely enriched on tumor-infilitrating lymphocytes (TILs), and its function on FOXP3+
Tregs constitutes its most potent immunosuppressive capability.

[0244]  TIGIT ligation additionally directly suppresses effector T cell function. TIGIT is
found to be co-expressed with PD-1, TIM-3, and LAG-3 on CD8+ TILs. TIGIT has been
shown to synergize with PD-1/PD-L1 and TIM-3 to impair anti-tumor immunity (Kurtulus
et al., 2013). TIGIT ligation is capable of directly suppressing T cell proliferation and
cytokine production on T and NK cells on which it is expressed. TIGIT+ CD8+ TILs are
deficient in several effector functions (e.g., IL-2 and TNF-a production), and contribute to
immunosuppression via enhanced IL-10 production. Amongst CD4+ TILs, TIGIT is almost
exclusively expressed on a subset of FOXP3+ Tregs with high expression of Treg eftector
molecules. TIGIT+ Tregs appear to selectively suppress Thl and Th17 responses, but not
Th2 responses. TIGIT+ Tregs are associated with higher gene expression of Tgfb1, Foxp3,
Havcr2, Lag3, and Ctla4. Furthermore, genes for Ccl4, Cxcr3, Cer8, and Tbx21 are found
downstream of TIGIT signaling in Tregs. This suggests an important causal role for TIGIT
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signaling in Treg migration and retention (Ccl4, Cxcr3, Ccr8) and stability (Tbx21; also
called T-bet).

[0245] CCR4

[0246] CCR4 is a chemokine receptor highly expressed on Tregs, which allows Tregs to
be recruited to the tumor environment via CCL22 ligation. CCL22 is highly expressed by
tumor cells to induce immunosuppression via Treg recruitment.

[0247] LAIRI

[0248] LAIRI1 is a transmembrane glycoprotein with an immunoglobulin-like domain
and a cytoplasmic tail containing two immune receptor tyrosine-based inhibitory motifs.
When activated, LAIR1 recruits SHP-1 and SHP-2 phosphatases, and can strongly inhibit
NK cell-mediated cytotoxicity via cross-linking of the LAIR1 antigen on natural killer (NK)
cells.

[0249]  Transforming growth factor-p (TGFp)

[0250] Transforming growth factor-f (TGFf) is a multifunctional cytokine that is
overexpressed in a majority of cancers. The high-affinity binding of TGFf to TGF[} receptor
IT (TGFBRI) recruits TGFP receptor I into a heterotetrameric complex that phosphorylates
SMAD?2/3 and enables its interaction with SMAD4, leading to activation or repression of
genes that control cell growth, differentiation, and migration. Tumor cells frequently
become refractory to the growth-inhibitory effect of TGFf and instead leverage its activity
in the tumor microenvironment to facilitate immune tolerance and tumor progression. TGFf3
plays a critical role in regulating the innate and adaptive immune system. TGF-[3 inhibits the
activation and cytotoxic function of immune effector cells that mediate antibody dependent
cellular cytotoxicity (ADCC). Autocrine/paracrine TGFp-signaling in the localized
microenvironment of tumor-infiltrating T cells attenuates the activity of CD8+ T cells,
limits development of central memory cells, and skews the differentiation of CD4+ T helper
cells (TH1) towards immunosuppressive regulatory T cells (Tregs) which facilitate tumor
progression. TGFf induces the expression of FOXP3, the signature transcription factor that
determines and maintains the functional program of the Treg lineage. FOXP3, in turn,
induces the expression of cytotoxic T lymphocyte antigen-4 (CTLA-4), an immune-
inhibitory receptor that restrains co-stimulation of T cells, and Galectin-9 (GAL-9), a ligand
that engages the T-cell immunoglobulin domain and mucin domain-3 (TIM-3) immune-
inhibitory receptor and triggers exhaustion or apoptosis of effector T cells. GAL-9 further

interacts with TGFP receptors to drive FOXP3 expression in a positive-feed forward
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autocrine loop involving SMAD3 activation to induce and maintain Tregs. As such, the
TGFB-enriched tumor microenvironment promotes the development of Tregs that attenuate
the activation of immune effectors. This ability of TGFp to skew the differentiation of
CD4+ T cells away from a TH1 phenotype toward a Treg lineage has significant clinical
implications, since the functional orientation of tumor-infiltrating immune cells has a major
impact on the outcome of patients with cancer. Whereas TH1 cells, cytotoxic CD8+ T cells,
and central memory T cells are uniformly and strongly associated with a longer disease-free
survival, the infiltration of tumors with Tregs has been correlated with a poor prognosis.
Estimation of the relative abundance of T cell subtypes in TCGA-HNSCC dataset [utilizing
T cell-type-specific reference gene expression profiles (RGEPs) from single-cell RNA
sequencing] showed that the vast majority of cancers demonstrate dysfunctional immuno-
inhibitory phenotypes characterized by abnormal skewing of CD4+ T cell differentiation
away from TH1 cells toward Tregs and an increase in exhausted CD8+ T cells. The analysis
of TCGA datasets showed that elevated TGFB1/3 is strongly correlated with FOXP3 mRNA
expression, and significantly associated with lower survival.

[0251] Limitations of current immunotherapy of cancer:

[0252] Current clinical efforts to counteract tumor-induced immune tolerance are
focused on monoclonal antibodies which target T cell inhibitory receptors or ligands that
function as immune checkpoints, such as CTLA-4, PD-1, and PD-L1. One CTLA-4
antibody (ipilimumab), two PD-1 antagonists (Pembrolizumab, Nivolumab), and three PD-
L1 inhibitors (Atezolizumab, Avelumab, Durvalumab) are currently approved in specific
clinical indications for immunotherapy of cancers, such as melanoma, non-small cell lung
cancer, head and neck cancer, or bladder cancer. Although a subset of patients with
advanced cancers experience durable remissions and prolonged survival in response to
CTLA-4, PD-1 or PD-L1 mAbs, the majority of patients do not respond to such therapy.
Such tumors might use other immunomodulatory ligands or cytokines for inducing T cell
dysfunction and inhibiting anti-tumor immunity. Because targeting the PD-1-PD-L pathway
alone does not result in complete restoration of T cell function, and in some cancers
targeting the PD-1-PD-L pathway does not restore T cell function at all, there is a need to
identify and simultaneously counteract multiple molecules and inhibitory pathways that act
in concert to execute immune tolerance and T cell exhaustion in the tumor
microenvironment. Current immunotherapeutic strategies are limited by the following

challenges posed by the dysfunctional immunophenotype of cancers:
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[0253] (1) Multiple independent, cooperative, and redundant immunoreceptor-ligand
interactions of immune tolerance and T cell exhaustion, each reinforced by feedback loops.
Targeting individual molecular determinants are not sufficient to counteract multipronged
mechanisms of immune dysfunction in cancers.

[0254] (2) The immuno-inhibitory signaling pathways which promote Tregs and induce
T cell exhaustion involve autocrine and paracrine immunoreceptor-ligand interactions in cis
and trans in the tumor microenvironment. Hyperactive immunosuppressive
autocrine/paracrine ligand-receptor interactions in the tumor immune cell microenvironment
are not effectively interrupted by current mAbs. Novel strategies are required to effectively
compete with and physically disrupt such autocrine/paracrine signaling loops in the
immediate microenvironment of the target tumor cell or tumor-infitrating T cell.

[0255] (3) De novo and adaptive mechanisms of tolerance: Besides exhibiting de novo
mechanisms of immune dysfunction, tumors evolve to acquire additional mechanisms of
immune tolerance over the course of treatment. As such, addressing one mechanism of
might lead to the tumor exploiting an orthogonal pathway that achieves the equivalent
immunosuppressive effect.

[0256] (4) The dysfunctional immunophenotype of cancers is characterized by skewed
differentiation of CD4 cells away from THI1 phenotype toward a Treg or TH17 lineage in
the tumor immune microenvironment. Antibodies that inhibit immune checkpoints (such as
PD-1/PD-L1 or CTLA-4) or activate co-stimulatory receptors (such as 4-1BB or OX40) are
focused on modulating the immune synapse to co-stimulate T cells, but fail to counteract the
proximal ligands that divert CD4 cell differentiation from THI1 cells toward a Treg or TH17
lineage that promote immune tolerance and tumor-promoting inflammation.

[0257]  Targeted Multifunctional Immunomodulatory antibody-ligand traps

[0258] The invention describes targeted multifunctional immunomodulatory antibody-
ligand traps that target a tumor cell or a tumor-infiltrating T cell and simultaneously
sequester key ligands that contribute to immune dysfunction in the tumor
microenvironment. Antibody-ligand traps comprise an antibody targeting a tumor cell or T
cell immunoreceptor/ligand (targeting moiety) fused with a receptor extracellular domain
(ECD) that simultaneously traps and disables one or more immunosuppressive ligand(s) in
the immediate microenvironment of the targeted cell (Receptor ECD; ligand trap). The
targeting moiety of the antibody-ligand trap exhibits its own specific function and
simultaneously localizes the fused receptor ECD (trap) to the target tumor or immune cell

microenvironment to effectively compete with the native receptor for ligands. The receptor
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ECD comprises a ligand-binding sequence of any immunomodulatory receptor that
regulates the differentiation, proliferation, maintenance, survival, activity, function or
recruitment of any immune cell, such as a T lymphocyte, myeloid cell, NK cell, or dendritic
cell/antigen-presenting cell (DC/APC).

[0259] The targeting moiety of the invention comprises a polypeptide which specifically
binds a component of a tumor cell, tumor microenvironment, tumor associated growth
factor or receptor, tumor associated cytokine or receptor, tumor associated T lymphocyte, T
cell co-stimulatory or inhibitory molecule, immune cell, pathogen, or pathogen-associated
cell. In specific embodiments, the targeting moiety specifically binds an immunoreceptor,
wherein said immunoreceptor is Cytotoxic T lymphocyte associated antigen-4 (CTLA-4,
CD152), Programmed Death-1 (PD-1), Programmed death ligand (PD-L1), TIM-3, VISTA,
B and T lymphocyte attenuator (BTLA), CD160, TIGIT, CD96, Lymphocyte activation
gene-3 (LAG-3), B7-H3, CD39, CD73, adenosine A2a receptor, 4-1BB (CD137), OX-40
(CD134), GITR, CD27, HVEM, CD40L, CD40, CD47, CCR4, CCR5, CXCR4, Interleukin-
12 receptor (IL-12R), Toll-like receptor (TLR1-10), CD4, CD25, CD3, ICOS, Killer cell
immunoglobulin-like receptor (KIR), or T cell receptor (TCR).

[0260] The receptor ECD that is fused to the targeting moiety comprises the extracellular
ligand-binding sequence of a T lymphocyte immunoreceptor, B lymphocyte receptor, DC
receptor, NK cell receptor, cytokine receptor, growth factor receptor, chemokine receptor,
or tumor cell receptor. In specific embodiments, the targeting moiety is fused to a ligand-

binding sequence of one of the following the Receptor ECDs:
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[0261] Table 1
Receptor ECD Cognate Ligands trapped by Receptor ECD
TGFBRII ecd binds TGFf
PD-1 ecd binds PD-L1 and PD-L.2
TIM-3 ecd binds CEACAM-1
LIGHT ecd binds HVEM
BTLA ecd binds HVEM
CD226 ecd binds CD155, CD112
TIGIT ecd binds CD155, CD112
CD44 ecd binds CD44 ligands
CSFI1R ecd binds CSF-1
CCR4 ecd binds CCL22
KIR ecd binds KIR ligands
VEGFR ecd binds VEGF-A, VEGF-B, PIGF
RANK ecd binds RANKL
VSIGS ecd binds VISTA
VISTA ecd binds VSIGS8
LAIRI ecd Binds LAIR1 ligands
[0262] The fused Receptor ECD sequence of the antibody-ligand trap optimally traps

ligands in the target cell microenvironment:

a. Highly specific binding of all cognate ligands (and isoforms) that signal via
the receptor with no risk of off-target effects

b. Predictable/reliable inhibition of all cognate ligands sequestered by the decoy
receptor ECD; assured antagonist effects with no risk of paradoxical agonist function or
redundant ligand-receptor interactions

c. Optimal avidity for the cognate ligands

d. Disrupts autocrine/paracrine signaling loops since the targeting moiety
localizes the fused Receptor ECD to the target cell microenvironment, thereby enabling the
decoy Receptor ECD to effectively compete with the native receptor for the targeted
ligand(s).

e. Reduced risk of immunogenicity of natural receptor ECD
[0263] The Antibody-ligand traps of the invention can activate antitumor immunity by
counteracting Tregs and adaptive T cell tolerance/exhaustion in the TME via

multifunctional abilities:

a. Disable immune checkpoint receptor/ligand + counteract immunosuppressive
ligand(s)
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b. Activate a costimulatory receptor + counteract immunosuppressive
ligand(s)/checkpoint

c. Target a tumor cell (eg. GFR) + counteract immunosuppressive
ligand(s)/checkpoint

d. Simultaneously counteract or limit the availability of multiple (T cell
inhibitory receptor (TCIR) ligands or block multiple TCIRs/TCIR ligands.
[0264] The Antibody-ligand traps described in this invention can functionally block
multiple TCIRs/TCIR ligands and serve as a strategy to broadly target T cell inhibitory
pathways in the TME. Interfering with multiple tumor TCIR/TCIR ligand interactions and
their autocrine/paracrine signaling in the tumor/immune cell microenvronment is more
effective than multiple antibody-based immune checkpoint blockade. Their ability to cripple
the broad multigenic resistance mechanisms of de novo and adaptive immune tolerance may
address the challenges and limitations of combination immunotherapies. This is exemplified
by antibody-ligand traps of this invention that simultaneously counteract PD-1/PD-L1 and
TIM-3/CEACAM-1 mediated mechanisms of immune tolerance and T cell exhaustion in the
tumor microenvironment.
[0265] Despite compelling antitumor activity of antibodies targeting the programmed
death 1 (PD-1): programmed death ligand 1 (PD-L1) immune checkpoint, both de novo and
adaptive resistance to these therapies is frequently observed. Targeting the PD-1/PD-L1
pathway may not be sufficient to break dysfunction in exhausted T cells, as complex cross-
regulation exists between PD-1 and other checkpoint inhibitors to restrain anti-tumor T cell
immunity, and in certain cases PD-1 blockade may be followed by development of adaptive
resistance. The TIM-3/CEACAMI1 axis is a key determinant of de novo and adaptive
resistance to PD-1/PD-L1 therapy.
[0266] TIM-3/CEACAMI exert multipronged suppression of T cells and NK cells via:
(1) heterophilic TIM-3/CEACAM-1 interactions (cis CEACAM-1/TIM-3
heterodimerization; frans CEACAMI heterodimerization with TIM-3); (ii) homophilic
CEACAM-1/CEACAM-1 interactions (cis CEACAM-1 dimerization; frans CEACAMI-
induced cis CEACAM-1 dimerization). Accordingly, tumor-infiltrating CD8 T
lymphocytes co-expressing TIM-3 and CEACAM1 exhibit the most exhausted phenotype in
both mouse models and patients with cancer.
[0267] Since PD-1, TIM-3, and CEACAM-1 entrain independent and cooperative
mechanisms of immune tolerance and T cell exhaustion in the tumor microenvironment,

simultaneous blockade of these checkpoints is required to unleash potent antitumor innate
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and adaptive antitumor immune responses. Besides elevated co- expression of all three T
cell inhibitory receptors (TCIRs: PD-1, TIM-3, CEACAM-1) on tumor-infiltrating immune
cells, tumor cells also co-express multiple ligands that engage these TCIRs to suppress
tumor- reactive T cells (PD-L1, CEACAM-1, Galectin-9). This poses the therapeutic
challenge of disrupting multiple autocrine/paracrine cis and frans TCIR/ligand interactions
in the TME that act in concert to induce immune tolerance (PD-1/PD-L1; Tim-3/CEACAM-
1; CEACAM-1/CEACAM-1). This therapeutic challenge has been addressed by inventing
novel bifunctional antibody-ligand traps (Y-traps): (i) a-PDL1-TIM3ecd comprising an
antibody targeting PD-L1 fused to a TIM-3 IgV ectodomain sequence; (i) a-PD1-TIM3ecd
comprising an antibody targeting PD-1 fused to a TIM-3 IgV ectodomain sequence.

[0268] Mechanism of Action for aPDLI1-TIM3ecd and aPD1-TIM3ecd: aPDLI1-
TIM3ecd and aPD1-TIM3ecd bind PD-1 or PD-L1 on activated T cells and tumor cells, and
simultaneously decorate them with a TIM-3ecd decoy which effectively competes with
native cellular TIM-3 for binding the FG-CC' cleft interface of CEACAM-1. As such these
antibody-ligand traps not only disable PD-L1/PD-1 interactions, but simultaneously disrupt
both cis and frans interactions involving Tim-3/CEACAM-1 as well as CEACAM-
1/CEACAM-1 in the tumor microenvironment (TME). These studies demonstrate that -
PDL1-TIM3ecd and a-PD1-TIM3ecd are significantly more effective than either a-PDL1
(atezolizumab) or a-PD-1 (pembrolizumab), in promoting I[FNy expression and
counteracting exhaustion of co-stimulated T cells in vitro. Most significantly, it was found
that in vivo treatment of tumor-bearing humanized mice with these antibody-ligand traps
results in a striking increase in the number of tumor-infiltrating CD4+ and CD8+ T cells,
and is significantly more effective in inhibiting tumor progression compared to equivalent
treatment with ¢-PDL1 (atezolizumab), ¢-PD-1 (pembrolizumab), a-Tim-3 antibody, or
even a combination of ¢-PDL1 and a-Tim-3. These data demonstrate that heterophilic and
homophilic Tim-3/CEACAM-1 interactions in the tumor microenvironment limit the
antitumor efficacy of PD-1/PD-L1 inhibitors, and that @-PDL1-TIM3ecd and a-PDI-
TIM3ecd provide a more effective immunotherapeutic strategy to counteract or reverse T
cell exhaustion by simultaneously disabling the PD-1/PD-L1 checkpoint and counteracting
both components of the Tim-3/CEACAM-1 axis.

[0269] In one embodiment, the present invention provides a molecule comprising a
targeting moiety and an immunomodulatory moiety, wherein: the targeting moiety
comprises a polypeptide which specifically binds a component of a tumor cell, tumor

microenvironment, tumor associated growth factor or receptor, tumor associated cytokine or
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receptor, tumor associated T lymphocyte, T cell co-stimulatory or inhibitory molecule,
immune cell, pathogen, or pathogen-associated cell, and the immunomodulatory moiety
comprises the extracellular ligand-binding (ECD) sequence or ligand binding fragment
thereof of a T lymphocyte immunoreceptor, B lymphocyte receptor, DC receptor, NK cell
receptor, cytokine receptor, growth factor receptor, chemokine receptor, or tumor cell
receptor.

[0270]  As used herein, “targeting moiety” refers to a molecule that has the ability to
localize and bind to a specific molecule or cellular component. The targeting moiety can be
an antigen-binding domain of an immunoglobulin, antibody, bispecific or multispecific
antibody, antibody fragment, scFv, Fc-containing polypeptide, polypeptide, peptide, or any
combination thereof. In one embodiment, a targeting moiety can bind to a molecule present
in a cell or tissue. In one aspect, the targeting moiety can bind a molecule in a diseased cell
or tissue, such as a cancer cell or tumor. In, another aspect, the targeting molecule can bind
a normal cell or tissue, such as an immune cell. In another aspect, the targeting moiety can
bind a cellular or extracellular molecule that modulates the immune response. In another
aspect, the targeting moiety binds a growth factor receptor, growth factor, cytokine receptor,
cytokine, or cell surface molecule.

[0271] In another embodiment, the targeting moiety is a tumor-targeting moiety. The
tumor-targeting moiety can bind a component of a tumor cell or bind in the vicinity of a
tumor cell (e.g., tumor vasculature or tumor microenvironment). In one embodiment, the
tumor targeting moiety binds to a component of a tumor cell, tumor microenvironment,
tumor vasculature, tumor-associated lymphocyte, tumor antigen, tumor-associated antigen,
tumor cell surface molecule, tumor antigenic determinant, tumor antigen-containing fusion
protein, tumor-associated cell, tumor-associated immune cell, or tumor vaccine.

[0272] For example, in various embodiments, a targeting moiety is specific for or binds
to a molecule or component, which includes but is not limited to, epidermal growth factor
receptor (EGFR, EGFR1, ErbB-1, HER1), ErbB-2 (HER2/neu), ErbB-3/HER3, ErbB-
4/HER4, EGFR ligand family; insulin-like growth factor receptor (IGFR) family, IGF-
binding proteins (IGFBPs), IGFR ligand family (IGF-1R); platelet derived growth factor
receptor (PDGFR) family, PDGFR ligand family; fibroblast growth factor receptor (FGFR)
family, FGFR ligand family, vascular endothelial growth factor receptor (VEGFR) family,
VEGF family; HGF receptor family: TRK receptor family; ephrin (EPH) receptor family;
AXL receptor family; leukocyte tyrosine kinase (LTK) receptor family; TIE receptor

family, angiopoietin 1, 2; receptor tyrosine kinase-like orphan receptor (ROR) receptor
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family; discoidin domain receptor (DDR) family, RET receptor family; KLG receptor
family; RYK receptor family; MuSK receptor family; Transforming growth factor alpha
(TGF-a), TGF-a receptor; Transforming growth factor-beta (TGF-$), TGF-f receptor;
Interleukin 13 receptor alpha2 chain (IL13Ralpha2), Interleukin-6 (IL-6), 1L-6 receptor,
Interleukin-4, IL-4 receptor, Cytokine receptors, Class I (hematopoietin family) and Class II
(interferon/IL-10 family) receptors, tumor necrosis factor (TNF) family, TNF-a, tumor
necrosis factor (TNF) receptor superfamily (TNTRSF), death receptor family, TRAIL-
receptor, Chemokine family, Chemokine receptor family; cancer-testis (CT) antigens,
lineage-specific antigens, differentiation antigens, alpha-actinin-4, ARTCI1, breakpoint
cluster region-Abelson (Bcr-abl) fusion products, B-RAF, caspase-5 (CASP-5), caspase-8
(CASP-8), beta-catenin (CTNNBI), cell division cycle 27 (CDC27), cyclin-dependent
kinase 4 (CDK4), CDKN2A, COA-1, dek-can fusion protein, EFTUD-2, Elongation factor
2 (ELF2), Ets variant gene 6/acute myeloid leukemia 1 gene ETS (ETC6-AMLI1) fusion
protein, fibronectin (FN), GPNMB, low density lipid receptor/GDP-L fucose: beta-
Dgalactose 2-alpha-Lfucosyltraosferase (LDLR/FUT) fusion protein, HLA-A2, arginine to
isoleucine exchange at residue 170 of the alpha-helix of the alpha2-domain in the HLA-A2
gene (HLA-A*201-R170I), MLA-A11, heat shock protein 70-2 mutated (HSP70-2M),
KIAAO0205, MART2, melanoma ubiquitous mutated 1,2, 3 (MUM-1, 2,3), prostatic acid
phosphatase (PAP), neo-PAP, Myosin class 1, NFYC, OGT, OS-9, pml-RARalpha fusion
protein, PRDXS, PTPRK, K-ras (KRAS2), N-ras (NRAS), HRAS, RBAF600, SIRT2,
SNRPDI1, SYT-SSX1 or -SSX2 fusion protein, Triosephosphate Isomerase, BAGE, BAGE-
1, BAGE-23,4,5, GAGE-1,23,4,56,7,8, GnT-V (aberrant N-acetyl giucosaminyl
transferase V, MGATS), HERV-K-MEL, KK-LC, KM-HN-1, LAGE, LAGE-1, CTL-
recognixed antigen on melanoma (CAMEL), MAGE-Al (MAGE-1), MAGE-A2, MAGE-
A3, MAGE-A4, MAGE-AS, MAGE-A6, MAGE-A8, MAGE-A9, MAGE-A10, MAGE-
All, MAGE-A12, MAGE-3, MAGE-B1, MAGE-B2, MAGE-B5, MAGE-B6, MAGE-C1,
MAGE-C2, mucin 1 (MUCI), MART-1/Melan-A (MLANA), gpl100, gpl00/Pmell7
(SILV), tyrosinase (TYR), TRP-1, HAGE, NA-88, NY-ESO-1, NY-ESO-I/LAGE-2,
SAGE, Spl17, SSX-1,2,3,4, TRP2-1NT2, carcino-embryonic antigen (CEA), Kallikfein 4,
mammaglobm-A, OAI1l, prostate specific antigen (PSA), prostate specific membrane
antigen, TRP-1/gp75, TRP-2, adipophilin, interferon inducible protein absent in nielanorna 2
(AIM-2), BING-4, CPSF, cyclin D1, epithelial cell adhesion molecule (Ep-CAM), EpbA3,
fibroblast growth factor-5 (FGF-5), glycoprotein 250 (gp250intestinal carboxyl esterase
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(iCE), alpha-feto protein (AFP), M-CSF, mdm-2, MUCI, p53 (TP53), PBF, FRAME,
PSMA, RAGE-1, RNF43, RU2AS, SOX10, STEAP1, survivin (BIRCS), human telomerase
reverse transcriptase (hTERT), telomerase, Wilms’ tumor gene (WT1), SYCP1, BRDT,
SPANX, XAGE, ADAM2, PAGE-5, LIP1, CTAGE-1, CSAGE, MMA1, CAGE, BORIS,
HOM-TES-85, AF15q14, HCA66I, LDHC, MORC, SGY-1, SPO11, TPX1, NY-SAR-35,
FTHLI7, NXF2 TDRDI, TEX 15, FATE, TPTE, immunoglobulin idiotypes, Bence-Jones
protein, estrogen receptors (ER), androgen receptors (AR), CD40, CD30, CD20, CD19,
CD33, CD4, CD25, CD3, cancer antigen 72-4 (CA 72-4), cancer antigen 15-3 (CA 15-3),
cancer antigen 27-29 (CA 27-29), cancer antigen 125 (CA 125), cancer antigen 19-9 (CA
19-9), beta-human chorionic gonadotropin, 1-2 microglobulin, squamous cell carcinoma
antigen, neuron-specific enoJase, heat shock protein gp96, GM2, sargramostim, CTLA-4,
707 alanine proline (707-AP), adenocarcinoma antigen recognized by T cells 4 (ART-4),
carcinoembryogenic antigen peptide-1 (CAP-1), calcium-activated chloride channel-2
(CLCA2), cyclophilin B (Cyp-B), human signet ring tumor-2 (HST-2), Human papilloma
virus (HPV) proteins (HPV-E6, HPV-E7, major or minor capsid antigens, others), Epstein-
Barr vims (EBV) proteins (EBV latent membrane proteins—LMP1, LMP2; others),
Hepatitis B or C virus proteins, and HIV proteins, including gp120. A composition of the
invention can further include the foregoing as a peptide/polypeptide and/or encoding the
same.

[0273] In one aspect, the targeting moiety polypeptide specifically binds Cytotoxic T
lymphocyte associated antigen-4 (CTLA-4, CD152), Programmed Death-1 protein (PD-1),
Programmed death ligand-1 (PD-L1), Programmed death ligand (PD-L2)B7-H3
(CD276),T-cell  immunoglobulin  and  mucin-domain  containing-3  (TIM-3),
Carcinoembryonic  antigen-related cell adhesion molecule 1 (CEACAM-1),
Carcinoembryonic Antigen (CEA), V domain Ig suppressor of T cell activation (VISTA),
V-set and immunoglobulin domain containing 8 (VSIGS8), B and T lymphocyte attenuator
(BTLA), Herpesvirus Entry Mediator (HVEM), CD160,T cell Ig and ITM domain (TIGIT),
CD226, CD96, CD122, Lymphocyte activation gene-3 (LAG-3), transforming growth factor
B (TGF-P), transforming growth factor  receptor (TGFBR), 4-1BB (CD137), Inducible T-
Cell Costimulator (ICOS), OX-40 (CD134), glucocorticoid-induced TNFR-related protein
(GITR), IL6R, IL23R, IL17R, IL-6, IL-23, IL-17, CD39, CD47, CD73, CCR4, CCRS,
CXCRA4,IL12R,CD4, CD25, CD3, Receptor activator of nuclear factor kappa-B ligand
(RANKL), epidermal growth factor receptor (EGFR, EGFR1, ErbB-1, HER1), ErbB-2
(HER2/neu), ErbB-3/HER3, ErbB-4/HER4, Epidermal growth factor (EGF), Transforming
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growth factor a (TGFa), Vascular endothelial growth factor (VEGF), Vascular endothelial
growth factor receptor-1 (VEGFR-1), VEGFR-2, VEGFR-3.

[0274] In one embodiment, the present invention provides a molecule including a
targeting moiety fused with an “immunomodulatory moiety”. As used herein,
“immunomodulatory moiety” refers to a polypeptide that comprises the extracellular
domain (ECD) sequence or ligand binding fragment thereof of a T Iymphocyte
immunoreceptor, T cell inhibitory receptor (TCIR), T-cell co-inhibitory molecule, T cell co-
stimulatory molecule, B lymphocyte receptor, DC receptor, NK cell receptor, cytokine
receptor, growth factor receptor, chemokine receptor, or tumor cell receptor. In an
additional aspect, the “immunomodulatory moiety” specifically binds a cytokine, cytokine
receptor, co-stimulatory molecule, or co-inhibitory molecule that modulates the immune
system. In one aspect, the immunomodulatory moiety is an agonist that increases the
function of the bound molecule. In another aspect, the immunomodulatory moiety is an
antagonist that inhibits the function of the targeted molecule.

[0275] In another aspect, the immunomodulatory moiety specifically comprises the
extracellular domain or ligand binding fragment thereof of one of the following molecules:
transforming growth factor B receptor II (TGFBRII), programmed death 1 protein (PD-1), T
cell immunoglobulin and mucin domain containing 3 (TIM-3), B- and T-lymphocyte
attenuator (BTLA), CD226, T cell Ig and ITM domain (TIGIT), CD44, CD96, CD160,
Colony stimulating factor 1 receptor (CSF1R), CCR4, Killer-cell immunoglobulin-like
receptor (KIR), Vascular endothelial growth factor receptor (VEGFR), Receptor Activator
of Nuclear Factor k B (RANK), V-set and immunoglobulin domain containing 8 (VSIGS),
LIGHT (TNFSF14), leukocyte associated immunoglobulin like receptor 1 (LAIR1), or V
domain Ig suppressor of T cell activation (VISTA).

[0276] In another aspect, the immunomodulatory moiety is fused to the C-terminus of
the targeting moiety. In another aspect, the immunomodulatory moiety is fused to the N-
terminus of the targeting moiety. In one aspect, the fusion molecule is represented by X-Fc-
Y, wherein X is the targeting moiety, Fc is an immunoglobulin Fc region, and Y is the
immunomodulatory moiety. In another aspect, the fusion molecule is represented by Y-Fc-
X, wherein X is the targeting moiety, and Y is the immunomodulatory moiety.

[0277]  As used herein, the terms “extracellular domain” or “ECD” refers to that part of
the receptor that protrudes from the outer membrane of the cell organelles and cells into the
extracellular space. The polypeptide sequence of the ECD includes any analog or fragment

of a polypeptide or peptide whose amino acid residue sequence is shown herein.
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[0278] The term “analog” includes any polypeptide or peptide or having an amino acid
residue sequence substantially identical to a sequence specifically shown herein in which
one or more residues have been conservatively substituted with a functionally similar
residue and which displays the activity as described herein. Examples of conservative
substitutions include the substitution of one non-polar (hydrophobic) residue such as
isoleucine, valine, leucine or methionine for another, the substitution of one polar
(hydrophilic) residue for another such as between arginine and lysine, between glutamine
and asparagine, between glycine and serine, the substitution of one basic residue such as
lysine, arginine or histidine for another, or the substitution of one acidic residue, such as
aspartic acid or glutamic acid for another.

[0279] The term “fragment” refers to any subject polypeptide having an amino acid
residue sequence shorter than that of a polypeptide whose amino acid residue sequence is
disclosed herein.

[0280] As used herein, the term “ligand binding fragment” refers to a portion or
fragment of the ECD that binds a ligand. In a situation where “ligand binding fragment” is
used to refer to a portion or fragment of a molecule that is itself considered to be a “ligand,”
“ligand binding fragment” refers to a portion or fragment of the ECD of that molecule that
binds its binding partner.

[0281] Antibodies: In one embodiment, the targeting moiety or fusion protein is an
immunoglobulin. As used herein, the term “immunoglobulin” includes natural or artificial
mono- or polyvalent antibodies including, but not limited to, polyclonal, monoclonal,
multispecific, human, humanized or chimeric antibodies, single chain antibodies, Fab
fragments. F(ab’) fragments, fragments produced by a Fab expression library, anti-idiotypic
(anti-1d) antibodies (including, e.g., anti-Id antibodies to antibodies of the invention), and
epitope-binding fragments of any of the above. The term “antibody,” as used herein, refers
to immunoglobulin molecules and immunologically active portions of immunoglobulin
molecules, i.e., molecules that contain an antigen binding site that immunospecifically binds
an antigen. The immunoglobulin can be of any type (e.g., IgG, IgE, IgM, IgD, IgA, and
IgY), class (e.g., IgGl, IgG2, 1gG3, IgG4, IgAl, and IgA2) or subclass of immunoglobulin
molecule.

[0282] An antibody as disclosed herein includes an antibody fragment, such as, but not
limited to, Fab, Fab’ and F(ab’)2, Fd, single-chain Fvs (scFv), single-chain antibodies,
disulfide-linked Fvs (sdfv) and fragments including either a VL or VH domain. In one

embodiment, the targeting moiety is an antibody or scFv.
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[0283] An antigen-binding antibody fragment, including single-chain antibody, may
include the variable region(s) alone or in combination with the entirety or a portion of the
following: hinge region, CHI, CH2, and CH3 domains. An antigen-binding fragment can
also include any combination of variable region(s) with a hinge region, CHI, CH2, and CH3
domains. Also includes is a Fc fragment, antigen-Fc fusion proteins, and Fc-targeting
moiety. The antibody may be from any animal origin including birds and mammals. In one
aspect, the antibody 1is, or derived from, a human, murine (e.g., mouse and rat), donkey,
sheep, rabbit, goat, guinea pig, camel, horse, or chicken. Further, such antibody may be a
humanized version of an antibody. The antibody may be monospecific, bispecific,
trispecific, or of greater multispecificity.

[0284]  The antibody herein specifically include a “chimeric” antibody in which a portion
of the heavy and/or light chain is identical with or homologous to corresponding sequences
in antibodies derived from a particular species or belonging to a particular antibody class or
subclass, while the remainder of the chain(s) is identical with or homologous to
corresponding sequences in antibodies derived from another species or belonging to another
antibody class or subclass, as well as fragments of such antibodies, so long as they exhibit
the desired biological activity (U.S. Pat. No. 4,816,567; and Morrison et al (1984) Proc.
Natl. Acad. Sci. USA. 81:6851-6855). A chimeric antibody of interest herein includes
“primatized” antibodies including variable domain antigen-binding sequences derived from
a non-human primate (e.g., Old World Monkey, Ape etc) and human constant region
sequences.

[0285] Various methods have been employed to produce antibodies. Hybridoma
technology, which refers to a cloned cell line that produces a single type of antibody, uses
the cells of various species, including mice (murine), hamsters, rats, and humans. Another
method to prepare an antibody uses genetic engineering including recombinant DNA
techniques. For example, antibodies made from these techniques include, among others,
chimeric antibodies and humanized antibodies. A chimeric antibody combines DNA
encoding regions from more than one type of species. For example, a chimeric antibody
may derive the variable region from a mouse and the constant region from a human. A
humanized antibody comes predominantly from a human, even though it contains
nonhuman portions. Like a chimeric antibody, a humanized antibody may contain a
completely human constant region. But unlike a chimeric antibody, the variable region may

be partially derived from a human. The nonhuman, synthetic portions of a humanized
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antibody often come from CDRs in murine antibodies. In any event, these regions are
crucial to allow the antibody to recognize and bind to a specific antigen.

[0286] In one embodiment, the molecules of this invention can be synthesisized using
recombinant DNA methods well described in the art. The cDNA for the antibody heavy
chain and the cDNA for the antibody light chain were gene synthesized and subsequently
cloned into separate plasmids under the control of a mammalian promoter and
polyadenylation signal. Plasmid DNA was amplified in E. coli and DNA purified using
anion exchange kits for low endotoxin plasmid DNA preparation. DNA concentration was
determined by measuring the absorption at a wavelength of 260 nm. Correctness of the
sequences was verified with Sanger sequencing (with up to two sequencing reactions per
plasmid depending on the size of the cDNA.) The plasmid DNAs for heavy and light chain
were subsequently co-transfected into suspension-adapted CHO K1 cells (originally
received from ATCC and adapted to serum-free growth in suspension culture at evitria). In
one embodiment, a hybridoma can produce a targeted fusion protein comprising a targeting
moiety and an immunomodulatory moiety.

[0287] In one embodiment, a targeting moiety comprising an antibody, antibody
fragment, or polypeptide is linked or fused to an immunomodulatory moiety consisting of a
polypeptide, with a linker or without a linker. The linker can be an amino acid linker. In
one embodiment, a linker is (GGGGS)n (SEQ ID NO: 3) wherein n is 1,2,3,4,5,6,7, or 8.
For example, GGGGSGGGGSGGGGS (SEQ ID NO: 4). In another embodiment, a linker
is [IEGRDMD (SEQ ID NO: 5). In various aspects, the length of the linker may be
modified to optimize binding of the target moiety or the function of the immunomodulatory
moiety.

[0288] In various aspects, the immunomodulatory moiety is a polypeptide that is fused to
the C-terminus of the Fc region of the heavy chain of a targeting antibody or Fc-containing
fusion protein. In another aspect, the immunomodulatory moiety is a polypeptide that is
fused to the C-terminus of the light chain of a targeting antibody. In another aspect, the
fusion protein comprises an X-Fc-Y sequence, wherein X is a targeting polypeptide and Y is
an immunomodulatory polypeptide.

[0289] An antibody fragment can include a portion of an intact, antibody, e.g. including
the antigen-binding or variable region thereof. Examples of antibody fragments include
Fab, Fab’, F(ab’)2, and Fv fragments; Fc fragments or Fc-fusion products; diabodies; linear
antibodies; single-chain antibody molecules; and multispecific antibodies formed from

antibody fragment(s).
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[0290] An intact antibody is one which includes an antigen-binding variable region as
well as a light chain constant domain (CL) and heavy chain constant domains, CH1, CH2
and CH3. The constant domains may be native sequence constant domains (e.g., human
native sequence constant domains) or amino acid sequence variant thereof or any other
modified Fc (e.g. glycosylation or other engineered Fc).

[0291] The intact antibody may have one or more “effector functions” which refer to
those biological activities attributable to the Fc region (a native sequence Fc region or
amino acid sequence variant Fc region or any other modified Fc region) of an antibody.
Examples of antibody effector functions include Clq binding; complement dependent
cytotoxicity;, Fc receptor binding; antibody-dependent cell-mediated cytotoxicity (ADCC);
phagocytosis; down regulation of cell surface receptors (e.g., B cell receptor (BCR); and
cross-presentation of antigens by antigen presenting cells or dendritic cells. In one
embodiment, the targeting antibody or Fc-containing fusion protein facilitates focused or
preferential delivery of a immunomodulatory moiety to a target cell. In another aspect, a
targeting antibody can induce death of the targeted cell or sensitize it to immune cell-
mediated cytotoxicity. In another aspect, the Fc-fusion protein or antibody can facilitate
delivery of the immunomodulatory moiety or immunogenic apoptotic material from
antibody-bound tumor targets, or both, to an antigen presenting cells (APC) via interactions
between their Fc and Fc receptors (on APC).

[0292] Depending on the amino acid sequence of the constant domain of their heavy
chains, intact antibodies can be assigned to different “classes.” There are five major classes
of intact antibodies: IgA, IgD, IgE, IgG, and IgM, and several of these may be further
divided into “subclasses” (isotypes), e.g., IgG1, IgG2, IgC3, IgG4, IgA, and IgA2. The
heavy-chain constant domains (hat correspond to the different classes of antibodies are
called alpha (a), delta (5), epsilon (g), gamma (y), and mu (u) respectively. The subunit
structures and three-dimensional configurations of different classes of immunoglobulins are
well known.

[0293] In one aspect, the antibody specifically binds a T cell inhibitory receptor (TCIR),
a T cell inhibitory receptor ligand (TCIR ligand), a T-cell co-inhibitory molecule, or a T cell
co-stimulatory molecule.

[0294] T cell activation begins with the recognition of an antigenic peptide in the context
of a major histocompatibility complex (MHC) on an antigen-presenting cell by the T cell

receptor (TCR). The process of T cell activation is mediated by a number of signaling
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proteins through inducible phosphorylation, enzyme activation and protein-protein and
protein-lipid interactions. T cells require two signals to become fully activated. A first
signal, which is antigen-specific, is provided through the T cell receptor (TCR) which
interacts with peptide-MHC molecules on the membrane of antigen presenting cells (APC).
A second signal, the co-stimulatory signal, is antigen nonspecific and is provided by the
interaction between co-stimulatory molecules expressed on the membrane of APC and the T
cell. T cell co-stimulation is necessary for T cell proliferation, differentiation and survival.
Activation of T cells without co-stimulation may lead to T cell anergy, T cell deletion or the
development of immune tolerance.

[0295] The best characterized co-stimulatory molecules expressed by T cells is CD28
which interacts with CD80 (B7.1) and CD86 (B7.2) on the membrane of APC. Other
costimulatory receptors expressed by T cells include 4-1BB (receptor for 4-1BB ligand),
ICOS ( Inducible Costimulator)(receptor for ICOS-L), OX40 (receptor for OX40 ligand),
GITR (receptor for GITR ligand), CD27 (interacts with CD70), CD40L/CD40, HVEM
(interacts with LIGHT), CD226 (interacts with CD155).

[0296] The activation signals are modulated by a family of receptors termed, co-
inhibitory receptors that include CTLA-4, PD-1, LAG-3, TIM-3, CEACAM-1, TIGIT,
CD96, BTLA, CD160, VISTA, VSIGS8, LAIR. Co-inhibitory receptors modulate signaling
by utilizing mechanisms such as ectodomain competition with counter receptors and by the
use of intracellular mediators such as protein phosphatases. Co-inhibitory receptors can act
as threshold-setters, modulators, checkpoints and feedback mechanisms that can fine tune
the quality and magnitude of the T cell immune response.

[0297] Receptors that are inhibitory to T cell function are termed T cell co-inhibitory
receptors. Inhibitory receptors attenuate and counterbalance activation signals initiated by
stimulatory receptors. The subsequent outcomes on T cell function can range from
temporary inhibition to permanent inactivation and cell death. TCR signaling can be
controlled by various mechanisms that differ in their time of action and/or target molecule.
Negative regulatory mechanisms are in place to act before T cell activation to maintain its
quiescent state.

[0298] The majority of T cell co-inhibitory receptors belong to the immunoglobulin (Ig)
superfamily. One mechanism involves the sequestration of the ligands for co-stimulatory
receptors, depriving the T cell from receiving activation signals necessary for complete
activation. The second mechanism involves the recruitment of intracellular phosphatases by

an immunoreceptor tyrosine-based inhibition motif (ITIM) and/or an immunoreceptor
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tyrosine-based switch motif (ITSM) that make up the cytoplasmic tail of certain inhibitory
receptors, which dephosphorylate signaling molecules downstream of the TCR and co-
stimulatory pathways, leading to a quantitative reduction in activation-induced gene
expression. The third mechanism involves the upregulation (or downregulation) of genes
that code for proteins involved in the inhibition of immune functions . A co-inhibitory
receptor could use a combination of the above and possibly other yet to be discovered
mechanisms to regulate T cell signaling.

[0299] Co-inhibitory receptors are transmembrane glycoproteins that transmit dominant
negative signals mainly via intracellular phosphatases that bind to phosphorylated tyrosine
residues in the cytoplasmic domain. Co-inhibitory receptors can act as safety mechanisms
and threshold setters to prevent uncontrolled detrimental extremes of reactivity by
counteracting the stimulatory signals.

[0300] Examples of antibodies or fragments thereof which may be incorporated into
molecules, fusion proteins, compositions and methods disclosed herein include, but are not
limited, to antibodies such as trastuzumab (anti-HER2/neu antibody); Pertuzumab (anti-
HER2 mAb); cetuximab (chimeric monoclonal antibody to epidermal growth factor
receptor EGFR); panitumumab (anti-EGFR antibody); nimotuzumab (anti-EGFR antibody);
Zalutumumab (anti-EGFR mAb); Necitumumab (anti-EGFR mAb); MDX-210 (humanized
anti-HER-2 bispecific antibody); MDX-210 (humanized anti-HER-2 bispecific antibody);
MDX-447 (humanized anti-EGF receptor bispecific antibody); Rituximab (chimeric
murine/human anti-CD20 mAb); Obinutuzumab (anti-CD20 mAb); Ofatumumab (anti-
CD20 mAb); Tositumumab-I131 (anti-CD20 mAb); Ibritumomab tiuxetan (anti-CD20
mAb); Bevacizumab (anti-VEGF mAb); Ramucirumab (anti-VEGFR2 mAb); Ranibizumab
(anti-VEGF mAb); Aflibercept (extracellular domains of VEGFR1 and VEGFR2 fused to
IgG1 Fc); AMG386 (angiopoietin-1 and -2 binding peptide fused to IgG1 Fc); Dalotuzumab
(anti-IGF-1R mAb); Gemtuzumab ozogamicin (anti-CD33 mAb); Alemtuzumab (anti-
Campath-1/CD52 mAb); Brentuximab vedotin (anti-CD30 mAb); Catumaxomab (bispecific
mAb that targets epithelial cell adhesion molecule and CD3), Naptumomab (anti-5T4
mAb); Girentuximab (anti-Carbonic anhydrase ix); or Farletuzumab (anti-folate receptor).
Other examples include antibodies such as Panorex™ (17-1A) (murine monoclonal
antibody); Panorex (@ (17-1A) (chimeric murine monoclonal antibody); BEC2 (ami-
idiotypic mAb, mimics the GD epitope) (with BCG); Oncolym (Lym-1 monoclonal
antibody); SMART M195 Ab, humanized 13’ 1 LYM-1 (Oncolym), Ovarex (B43.13, anti-
idiotypic mouse mAb); 3622W94 mAD that binds to EGP40 (17-1A) pancarcinoma antigen

60



WO 2018/218215 PCT/US2018/034755

on adenocarcinomas; Zenapax (SMART Anti-Tac (IL-2 receptor); SMART M195 Ab,
humanized Ab, humanized), NovoMAb-G2 (pancarcinoma specific Ab); TNT (chimeric
mAb to histone antigens); TNT (chimeric mAb to histone antigens), Gliomab-H
(Monoclonals—Humanized Abs); GNI-250 Mab; EMD-72000 (chimeric-EGF antagonist);
LymphoCide (humanized IL.L.2 antibody), and MDX-260 bispecific, targets GD-2, ANA
Ab, SMART IDIO Ab, SMART ABL 364 Ab, InmuRAIT-CEA, Zanulimumab (anti-CD4
mAb), Keliximab (anti-CD4 mAb); Ipilimumab (MDX-101; anti-CTLA-4 mAb);
Tremilimumab (anti-CTLA-4 mAb); Daclizumab (anti-CD25/IL-2R mAb); Basiliximab
(anti-CD25/IL-2R mAb); MDX-1106 (anti-PD1 mAb); antibody to GITR; GC1008 (anti-
TGF-B antibody); metelimumab/CAT-192 (anti- TGF-B antibody); lerdelimumab/CAT-152
(anti- TGF-B antibody); ID11 (anti- TGF- antibody); Denosumab (anti-RANKL mAb);
BMS-663513 (humanized anti-4-1BB mAb); SGN-40 (humanized anti-CD40 mAb);
CP870,893 (human anti-CD40 mAb); Infliximab (chimeric anti-TNF mAb; Adalimumab
(human anti-TNF mAb); Certolizumab (humanized Fab anti-TNF); Golimumab (anti-TNF);,
Etanercept (Extracellular domain of TNFR fused to IgGl Fc);, Belatacept (Extracellular
domain of CTLA-4 fused to Fc); Abatacept (Extracellular domain of CTLA-4 fused to Fc);
Belimumab (anti-B  Lymphocyte stimulator); Muromonab-CD3 (anti-CD3 mAb);
Otelixizumab (anti-CD3 mAb); Teplizumab (anti-CD3 mAb); Tocilizumab (anti-ILOR
mAb); REGN88 (anti-IL6R mAb); Ustekinumab (anti-IL-12/23 mAb); Briakinumab (anti-
IL-12/23 mAb); Natalizumab (anti-o4 integrin); Vedolizumab (anti-o4 B7 integrin mAb);
T1h (anti-CD6 mAb); Epratuzumab (anti-CD22 mAb); Efalizumab (anti-CD11la mAb);
Urelumab, Utomilumab (anti -41BB mAbs: agonists); BMS 986178 (anti-OX40 mAb:
agonist); Elotuzumab (anti-SLAM7/CS1 mAb); Daratumumab (anti-CD38 mAb);
Guselkumab  (anti-IL23); Nivolumab (anti-PD-1); Pembrolizumab  (anti-PD-1);
Atezolizumab (anti-PD-L1); Avelumab (anti-PD-L1); Durvalumab (anti-PD-L1);
Relatlimab, BMS-986016 (anti-LAG3 mAb); NKTR-214 (CD-122 agonist mAb). Examples
of antibodies include those disclosed in US5736167, US7060808, and US5821337.

[0301] Peptides: In some aspects of the invention the targeting moiety or
immunomodulatory moiety is a peptide or polypeptide. A peptide includes any analog,
fragment or chemical derivative of a peptide whose amino acid residue sequence is shown
herein. Therefore, a present peptide can be subject to various changes, substitutions,
insertions, and deletions where such changes provide for certain advantages in its use. In

this regard, a peptide of this invention corresponds to, rather than is identical to, the
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sequence of a recited peptide where one or more changes are made and it retains the ability
to function as the unmodified peptide in one or more of the assays.

[0302] As used herein “a tumor targeting peptide” includes polymers containing fewer
than 100 amino acids, where the polymer specifically binds to a cellular component of a
tumor cell, tumor vasculature, and/or a component of a tumor microenvironment.

[0303] A peptide of the present invention can be synthesized by any of the techniques
that are known to those skilled in “the polypeptide art, including recombinant DNA
techniques. Synthetic chemistry techniques, such as a solid-phase Merrifield-type synthesis,
are preferred for reasons of purity, antigenic specificity, freedom from undesired side
products, ease of production and the like. An excellent summary of the many techniques
available can be found in Steward et al., “Solid Phase Peptide Synthesis”* W. H. Freeman
Co., San Francisco, 1969; Bodanszky, et al., “Peptide Synthesis”, John Wiley & Sons,
Second Edition, 1976; J. Meienhofer, “Hormonal Proteins and Peptides”. Vol. 2. p. 46,
Academic Press (New York), 1983; Merrifield, Adv. Enzymol., 32:221-96, 1969; Fields et
al.. Int. J. Peptide Protein Res., 35:161-214, 1990; and U.S. Pat. No. 4,244,946 for solid
phase peptide synthesis, and Schroder et al., “The Peptides”, Vol. 1, Academic Press (New
York), 1965 for classical solution synthesis. Appropriate protective groups usable in such
synthesis are described in the above texts and in J. F. W. McOmie, “Protective Groups in
Organic Chemistry”, Plenum Press, New York, 1973.

[0304] In one aspect, the targeting moiety comprises a polypeptide that binds to BTLA,
CCR4, CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB, 0X40, GITR, RANKL, TGF-
B or VEGF and the immunomodulatory moiety comprises the ECD or a ligand binding
fragment thereof of TIM-3. In a specific aspect, the immunomodulatory moiety comprises
the CEACAM 1 binding fragment of TIM-3. In another aspect, the targeting moiety
comprises a polypeptide that binds to BTLA, CCR4, CTLA4, LAG3, PD-1, PD-L1, TIGIT,
VISTA, 41BB, 0X40, GITR, RANKL, TGF-p or VEGF and the immunomodulatory
moiety comprises the ECD or a ligand binding fragment thereof of CD226. In certain
aspects, the ligand binding fragment comprises a CD155 or CD112 binding fragment. In an
additional aspect, the targeting moiety comprises a polypeptide that binds to BTLA, CCR4,
CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB, 0X40, GITR, TGF-B or VEGF and
the immunomodulatory moiety comprises the ECD or a ligand binding fragment thereof of
CD44. In a further aspect, the targeting moiety comprises a polypeptide that binds to BTLA,
CCR4, CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB, OX40, GITR, TGF-§ or
VEGF and the immunomodulatory moiety comprises the ECD or a ligand binding fragment
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thereof of PD-1. In another aspect, the targeting moiety comprises a polypeptide that binds
to BTLA, CCR4, CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB, 0X40, GITR,
TGF- or VEGF and the immunomodulatory moiety comprises the ECD or a ligand binding
fragment thereof of VSIGS. In an aspect, the ligand binding fragment comprises a VISTA
binding fragment. In certain aspects, the targeting moiety comprises a polypeptide that
binds to BTLA, CCR4, CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB, 0X40, GITR,
TGF- or VEGF and the immunomodulatory moiety comprises the ECD or a ligand binding
fragment thereof of TGFBRIL

[0305] In an aspect, the molecule comprises sequences corresponding to SEQ ID NOs:
10 and 145; 11 and 146; 12 and 147; 13 and 148; 14 and 149; 15 and 150; 16 and 151; 17
and 152; 18 and 153; 19 and 154, 20 and 155; 21 and 156; 22 and 157; 23 and 158; 24 and
159; 25 and 160; 26 and 161; 27 and 162; 28 and 163; 29 and 164; 30 and 165; 31 and 166;
32 and 167; 33 and 168; 34 and 169; 35 and 170; 37 and 171; 38 and 172; 39 and 173; 40
and 174; 41 and 175; 42 and 176; 43 and 177; 44 and 178; 45 and 179; 46 and 180; 47 and
181; 48 and 182; 49 and 183; 50 and 184; 51 and 185; 52 and 186; 53 and 187; 58 and 188;
59 and 189; 60 and 61; 62 and 63; 64 and 65; 66 and 67; 68 and 69; 70 and 71; 72 and 73;
74 and 75; 76 and 77; 78 and 79; 80 and 81; 82 and 83; 84 and 85; 86 and 87; 88 and 89; 90
and 91; 92 and 93; 94 and 95;, 96 and 97; 98 and 99; 100 and 101; 102 and 103; 104 and
105; 106 and 107; 108 and 109; 110 and 111; 112 and 113; 114 and 115; 116 and 117; 118
and 119; 120 and 121; 122 and 123; 124 and 125; 126 and 127;, 128 and 129; 130 and 131;
132 and 133; 134 and 135; 136 and 137; 138 and 139; 140 and 141; 142 and 143; 192 and
193; 209 and 210; 211 and 212; 221 and 222; 223 and 224; 233 and 234; 235 and 236; 245
and 246; 247 and 248; 257 and 258; 259 and 260; 269 and 270; 271 and 272; 275 and 276;
279 and 280; 283 and 284; 287 and 288; 290 and 291; 292 and 293; 294 and 295; 296 and
297 or 298 and 299..

[0306] In certain aspects, the targeting moiety comprises an antibody that binds PD-1 or
PD-L1 and the immunomodulatory moiety comprises the ECD or ligand binding fragment
thereof of Tim-3 and/or comprises the sequence of SEQ ID NO: 51, 52, 53 or 192. In one
aspect, the targeting moiety comprises an antibody that binds CTLA-4 and the
immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of TIM-
3. In a specific aspect, the molecule comprises the sequence of SEQ ID NO: 50. In another
aspect, the targeting moiety comprises an antibody that binds LAG-3 and the
immunomodulatory moiety is the ECD or ligand binding fragment thereof of TIM-3. In one
aspect, the molecule comprises the sequence of SEQ ID NO: 26. In an additional aspect, the
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targeting moiety comprises an antibody that binds VISTA and the immunomodulatory
moiety comprises the ECD or ligand binding fragment thereof of TIM-3. In a further aspect,
the molecule comprises the sequence of SEQ ID NO: 12. In one aspect, the targeting moiety
comprises an antibody that binds TIGIT and the immunomodulatory moiety comprises the
ECD or ligand binding fragment thereof of TIM-3. In a specific aspect, the molecule
comprises the sequence of SEQ ID NO: 17. In another aspect, the targeting moiety
comprises an antibody that binds BTLA and the immunomodulatory moiety comprises the
ECD or ligand binding fragment thereof of TIM-3. In an additional, aspect, the molecule
comprises the sequence of SEQ ID NO: 22. In an aspect, the targeting moiety comprises s
an antibody that binds CCR-4 and the immunomodulatory moiety comprises the ECD or
ligand binding fragment thereof of TIM-3. In certain aspects, the molecule comprises the
sequence of SEQ ID NO: 31. In a further aspect, the targeting moiety comprises is an
antibody that binds 4 1BB and the immunomodulatory moiety comprises the ECD or ligand
binding fragment thereof of TIM-3. In a specific aspect, the molecule comprises the
sequence of SEQ ID NO: 116. In one aspect, the targeting moiety comprises an antibody
that binds VEGF and the immunomodulatory moiety comprises the ECD or ligand binding
fragment thereof of TIM-3. In certain aspects, the molecule comprises s the sequence of
SEQ ID NO: 88.

[0307] In an additional aspect, the immunomodulatory moiety comprises the ECD or
ligand binding fragment thereof of BTLA or LIGHT and the ligand binding fragment
comprises an Herpesvirus entry mediator (HVEM, CD 270) binding fragment. In a further
aspect, the immunomodulatory moiety comprises the ECD or ligand binding fragment
thereof of CCR4 and the ligand binding fragment comprises a CCL22 binding fragment.
[0308] In an additional aspect, the immunomodulatory moiety comprises the ECD or
ligand binding fragment thereof of CD160. In an additional aspect, the immunomodulatory
moiety comprises the sequence of SEQ ID NO: 300.

[0309] In an additional aspect, the immunomodulatory moiety comprises the ECD or
ligand binding fragment thereof of LAIR1. In an additional aspect, the immunomodulatory
moiety comprises the sequence of SEQ ID NO: 307.

[0310] In an additional embodiment, the present invention provides molecules
comprising a targeting moiety, a first immunomodulatory moiety (IM-1) and a second
immunomodulatory moiety (IM-2), wherein the targeting moiety comprises a polypeptide
that specifically binds Cytotoxic T lymphocyte associated antigen-4 (CTLA-4, CD152),
Programmed Death-1 protein (PD-1), Programmed death ligand-1 (PD-L1), V domain Ig
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suppressor of T cell activation (VISTA), B and T lymphocyte attenuator (BTLA), T cell Ig
and ITM domain (TIGIT), Lymphocyte activation gene-3 (LAG-3), 4-1BB ligand (CD137),
0X-40 (CD134), glucocorticoid-induced TNFR-related protein (GITR), Receptor activator
of Nuclear factor kappa B ligand (RANKL), transforming growth factor f (TGF-p), IL6R,
epidermal growth factor receptor (EGFR), human epidermal growth factor receptor 2
(HER2) or Vascular endothelial growth factor (VEGF), the first immunomodulatory moiety
comprises the extracellular ligand-binding sequence or ligand binding fragment thereof of
transforming growth factor B receptor II (TGFBRII), programmed death 1 protein (PD-1), T
cell immunoglobulin and mucin domain containing 3 (TIM-3), B- and T-lymphocyte
attenuator (BTLA), CD226, T cell Ig and ITM domain (TIGIT), CD44, Colony stimulating
factor 1 receptor (CSF1R), CCR4, Killer-cell immunoglobulin-like receptor (KIR),
Vascular endothelial growth factor receptor (VEGFR), Receptor Activator of Nuclear
Factor kK B (RANK), V-set and immunoglobulin domain containing 8 (VSIG8), LIGHT
(TNFSF14) or V domain Ig suppressor of T cell activation (VISTA); and the second
immunomodulatory moiety comprises the extracellular ligand-binding sequence or ligand
binding fragment thereof of transforming growth factor B receptor II (TGFBRII),
programmed death 1 protein (PD-1), T cell immunoglobulin and mucin domain containing 3
(TIM-3), B- and T-lymphocyte attenuator (BTLA), CD226, T cell Ig and ITM domain
(TIGIT), CD44, Colony stimulating factor 1 receptor (CSFI1R), CCR4, Killer-cell
immunoglobulin-like receptor (KIR), Vascular endothelial growth factor receptor
(VEGFR), Receptor Activator of Nuclear Factor kK B (RANK), V-set and immunoglobulin
domain containing 8 (VSIG8), LIGHT (TNFSF14) or V domain Ig suppressor of T cell
activation (VISTA).

[0311] In one aspect, the targeting moiety polypeptide comprises an antigen-binding
domain of an immunoglobulin, antibody, bispecific or multispecific antibody, antibody
fragment, single chain variable fragment (scFv), bivalent or multivalent scFv, a ligand-
binding sequence from the extracellular domain (ECD) of a receptor, or Fc-containing
polypeptide. In certain aspects, the polypeptide is an antibody.

[0312] In an additional aspect, the first immunomodulatory moiety is attached to the C-
terminus of a heavy chain or a light chain of the antibody; the second immunomodulatory
moiety is attached to the C-terminus of a heavy chain or a light chain of the antibody and/or
the second immunomodulatory moiety is attached to the first immunomodulatory moiety.
[0313] In a further aspect, the first and second immunomodulatory moiety is attached to

the heavy chain or the light chain of the antibody with a linker and/or second
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immunomodulatory moiety is attached to the first immunomodulatory moiety with a linker.
In certain aspects, the linker has the sequence of SEQ ID NO 3.

[0314] In one aspect, the first immunomodulatory moiety is attached to the heavy chain
of the antibody and the second immunomodulatory moiety is attached to the light chain of
the antibody.

[0315] In certain aspects, the first immunomodulatory moiety comprises the ECD or
ligand binding fragment thereof of TIM3 and the second immunomodulatory moiety
comprise the ECD or ligand binding fragment thereof of PD-1; the first immunomodulatory
moiety comprise the ECD or ligand binding fragment thereof of TGFBRII and the second
immunomodulatory moiety comprise the ECD or ligand binding fragment thereof of TIM-3;
the first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof
of PD-1 and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TIM-3; and/or the first immunomodulatory moiety comprise the ECD
or ligand binding fragment thereof of TGFBRII and the second immunomodulatory moiety
comprise the ECD or ligand binding fragment thereof of PD-1. In a further aspect, the
targeting moiety specifically binds IL6R, CTLA-4, PD-1, PD-L1, EGFR, HER2, VEGF, or
gpl20.

[0316] In one aspect, the targeting moiety comprise a polypeptide that binds CTLA-4,
the first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof
of PD-1, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 201 and
SEQ ID NO: 202. In another aspect, the targeting moiety comprise a polypeptide that binds
CTLA-4, the first immunomodulatory moiety comprise the ECD or ligand binding fragment
thereof of PD-1, and the second immunomodulatory moiety comprise the ECD or ligand
binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID NO: 205
and SEQ ID NO: 206. In one aspect, the molecule comprises SEQ ID NO: 207 and SEQ ID
NO: 208. In another aspect, the targeting moiety comprise a polypeptide that binds CTLA-
4, the first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof
of TIM-3, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 203 and
SEQ ID NO: 204. In a further aspect, the targeting moiety polypeptide comprise
ipilimumab. In a further aspect, this antibody comprise tremilimumab.

[0317] In one aspect, the targeting moiety comprise a polypeptide that binds PD-1 or
PD-L1, the first immunomodulatory moiety comprise the ECD or ligand binding fragment
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thereof of TGFPRIIL, and the second immunomodulatory moiety comprise the ECD or
ligand binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID
NO: 273 and SEQ ID NO: 274. In one aspect, the molecule comprises SEQ ID NO: 277
and SEQ ID NO: 278. In one aspect, the molecule comprises SEQ ID NO: 285 and SEQ ID
NO: 286. In one aspect, the molecule comprises SEQ ID NO: 281 and SEQ ID NO: 282. In
a further aspect, the targeting moiety polypeptide comprise Nivolumab or pembrolizumab.
In a further aspect, this antibody comprise atezolizumab or avelumab or durvalumab.

[0318] In one aspect, the targeting moiety comprise a polypeptide that binds IL-6R, the
first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof of
PD-1, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 213 and
SEQ ID NO: 214. In another aspect, the targeting moiety comprise a polypeptide that binds
IL-6R, the first immunomodulatory moiety comprise the ECD or ligand binding fragment
thereof of PD-1, and the second immunomodulatory moiety comprise the ECD or ligand
binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID NO: 217
and SEQ ID NO: 218. In one aspect, the molecule comprises SEQ ID NO: 219 and SEQ ID
NO: 220. In another aspect, the targeting moiety comprise a polypeptide that binds IL-6R,
the first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof
of TIM-3, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 215 and
SEQ ID NO: 216. In a further aspect, the targeting moiety polypeptide comprises an
antibody that binds IL-6R. In a further aspect, this antibody comprises tocilizumab.

[0319] In one aspect, the targeting moiety comprise a polypeptide that binds VEGF, the
first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof of
PD-1, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 249 and
SEQ ID NO: 250. In another aspect, the targeting moiety comprise a polypeptide that binds
VEGF, the first immunomodulatory moiety comprise the ECD or ligand binding fragment
thereof of PD-1, and the second immunomodulatory moiety comprise the ECD or ligand
binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID NO: 253
and SEQ ID NO: 254. In one aspect, the molecule comprises SEQ ID NO: 255 and SEQ ID
NO: 256. In another aspect, the targeting moiety comprise a polypeptide that binds VEGF,
the first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof

of TIM-3, and the second immunomodulatory moiety comprise the ECD or ligand binding
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fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 251 and
SEQ ID NO: 252. In a further aspect, the targeting moiety polypeptide comprise
Bevacizumab. In a further aspect, targeting moiety comprises a ligand binding ectodomain
of VEGFR. In a further aspect, targeting moiety comprise aflibercept.

[0320] In one aspect, the targeting moiety comprise a polypeptide that binds EGFR, the
first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof of
PD-1, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 225 and
SEQ ID NO: 226. In another aspect, the targeting moiety comprise a polypeptide that binds
EGFR, the first immunomodulatory moiety comprise the ECD or ligand binding fragment
thereof of PD-1, and the second immunomodulatory moiety comprise the ECD or ligand
binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID NO: 229
and SEQ ID NO: 230. In one aspect, the molecule comprises SEQ ID NO: 231 and SEQ ID
NO: 232. In another aspect, the targeting moiety comprises a polypeptide that binds EGFR,
the first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof
of TIM-3, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 227 and
SEQ ID NO: 228. In a further aspect, the targeting moiety polypeptide comprise Cetuximab
or Panitumumab or Necitumumab.

[0321] In one aspect, the targeting moiety comprise a polypeptide that binds HER2/Neu,
the first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof
of PD-1, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 237 and
SEQ ID NO: 238. In another aspect, the targeting moiety comprise a polypeptide that binds
HER?2, the first immunomodulatory moiety comprise the ECD or ligand binding fragment
thereof of PD-1, and the second immunomodulatory moiety comprise the ECD or ligand
binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID NO: 243
and SEQ ID NO: 244. In one aspect, the molecule comprises SEQ ID NO: 241 and SEQ ID
NO: 242, In another aspect, the targeting moiety comprise a polypeptide that binds HER2,
the first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof
of TIM-3, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 239 and
SEQ ID NO: 240. In a further aspect, the targeting moiety polypeptide comprise

Trastuzumab or Pertuzumab.
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[0322] In one aspect, the targeting moiety comprise a polypeptide that binds HIV gp120,
the first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof
of PD-1, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 261 and
SEQ ID NO: 262. In another aspect, the targeting moiety comprise a polypeptide that binds
gp120, the first immunomodulatory moiety comprise the ECD or ligand binding fragment
thereof of PD-1, and the second immunomodulatory moiety comprise the ECD or ligand
binding fragment thereof of TIM-3. In one aspect, the molecule comprises SEQ ID NO: 265
and SEQ ID NO: 266. In one aspect, the molecule comprises SEQ ID NO: 267 and SEQ ID
NO: 268. In another aspect, the targeting moiety comprise a polypeptide that binds gp120,
the first immunomodulatory moiety comprise the ECD or ligand binding fragment thereof
of TIM-3, and the second immunomodulatory moiety comprise the ECD or ligand binding
fragment thereof of TGFBRIL In one aspect, the molecule comprises SEQ ID NO: 263 and
SEQ ID NO: 264. In a further aspect, the targeting moiety polypeptide comprise
Trastuzumab or Pertuzumab.

[0323] In an aspect, the molecule comprises sequences corresponding to SEQ ID NOs:
201 and 202; 203 and 204; 205 and 206; 207 and 208; 213 and 214; 215 and 216; 217 and
218; 219 and 220; 225 and 226; 227 and 228; 229 and 230; 231 and 232; 237 and 238; 239
and 240; 241 and 242 ; 243 and 244; 249 and 250; 251 and 252; 253 and 254; 255 and 256;
261 and 262; 263 and 264; 265 and 266; 267 and 268; 273 and 274; 277 and 278; 281 and
282; 285 and 286.

[0324] In a further embodiment, the present invention provides fusion proteins
comprising the extracellular binding domain (ECD) or ligand binding fragment thereof of
TIM-3 and the ECD or ligand binding fragment thereof of TGFRBIL PD-1, BTLA, LIGHT,
CD226 or VSIGS8. In one aspect, the fusion protein comprises the ECD or ligand binding
fragment thereof of TIM-3 and the ECD or ligand binding fragment thereof of TGFBRIIL In
certain aspects, the fusion protein has the sequence of SEQ ID NO: 190. In another aspect,
the fusion protein comprises the ECD or ligand binding fragment thereof of TIM-3 and the
ECD or ligand binding fragment thereof of PD-1. In specific aspects, the fusion protein
comprises the sequence of SEQ ID NO: 195, 196 or 197. In a further aspect, the fusion
protein comprises an Fc.

[0325] The terms “fusion molecule” and “fusion protein” are used interchangeably and
are meant to refer to a biologically active polypeptide, with or without a further effector

molecule, usually a protein or peptide sequence covalently linked (i.e. fused) by
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recombinant, chemical or other suitable method. If desired, the fusion molecule can include
at one or several sites a peptide linker sequence. Alternatively, the peptide linker may be
used to assist in construction of the fusion molecule. Specifically preferred fusion molecules
are fusion proteins. Generally, fusion molecule also can include conjugate molecules.

[0326] In a further embodiment, the present invention provides fusion proteins
comprising the extracellular binding domain (ECD) or ligand binding fragment thereof of
TIM-3 and the ECD or ligand binding fragment thereof of TGFRBIL PD-1, BTLA, LIGHT,
CD226 or VSIGS8. In one aspect, the fusion protein comprises the ECD or ligand binding
fragment thereof of TIM-3 and the ECD or ligand binding fragment thereof of TGFBRIIL In
certain aspects, the fusion protein comprises the sequence of SEQ ID NO: 190. In another
aspect, the fusion protein comprises the ECD or ligand binding fragment thereof of TIM-3
and the ECD or ligand binding fragment thereof of PD-1. In specific aspects, the fusion
protein comprises the sequence of SEQ ID NO: 195, 196 or 197. In a further aspect, the
fusion protein comprises an Fc.

[0327] In another embodiment, the present invention provides a fusion protein of a Fc-
containing polypeptide and the ECD or ligand binding fragment thereof of TIM-3, where
the TIM-3 ECD is specifically fused to the C terminus of the Fc-containing polypeptide.
[0328] In a further embodiment, the present invention provides a method of treatment
comprising a fusion protein of an immunoglobulin Fc and the ECD or ligand binding
fragment thereof of TIM-3, and an antibody that binds PD-1 or PD-L1. In one aspect, the
structure of said fusion protein is of the form (N terminus) Fc-TIM3 (C terminus). In
another aspect, the structure of said fusion protein is of the form (N terminus) TIM3-Fc (C
terminus).

[0329] In one embodiment, the composition of the present invention might for example
be used in combination with antibody-ligand traps. For example, the antibody-ligand traps
disclosed in US8993524, US9441044, and US9850306 may be used in combination with
the composition of the present invention.

[0330] In one embodiment, the present invention provides for compositions comprising
the previously described molecule or fusion protein and a pharmaceutically acceptable
carrier.

[0331] By “pharmaceutically acceptable” it is meant the carrier, diluent or excipient
must be compatible with the other ingredients of the formulation and not deleterious to the

recipient thereof.
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[0332] In an additional embodiment, the present invention provides a method of treating
a subject having cancer or an infectious disease comprising administering to the subject the
previously described molecules, fusion proteins or compositions.

[0333] The term "treatment" is used interchangeably herein with the term "therapeutic
method" and refers to both 1) therapeutic treatments or measures that cure, slow down,
lessen symptoms of, and/or halt progression of a diagnosed pathologic conditions or
disorder, and 2) and prophylactic/ preventative measures. Those in need of treatment may
include individuals already having a particular medical disorder as well as those who may
ultimately acquire the disorder (i.e., those needing preventive measures).

[0334] The terms “administration of” and or “administering” should be understood to
mean providing a pharmaceutical composition in a therapeutically effective amount to the
subject in need of treatment. Administration routes can be enteral, topical or parenteral. As
such, administration routes include but are not limited to intracutaneous, subcutaneous,
intravenous, intraperitoneal, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,
intradermal, transdermal, transtracheal, subcuticular, intraarticulare, subcapsular,
subarachnoid, intraspinal and intrasternal , oral, sublingual buccal, rectal, vaginal, nasal
ocular administrations, as well infusion, inhalation, and nebulization. The phrases
“parenteral administration” and “administered parenterally” as used herein means modes of

administration other than enteral and topical administration.
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[0335] The terms “therapeutically effective amount”, “effective dose,” “therapeutically
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effective dose”, “effective amount,” or the like refer to that amount of the subject compound
that will elicit the biological or medical response of a tissue, system, animal or human that
is being sought by the researcher, veterinarian, medical doctor or other clinician. Generally,
the response is either amelioration of symptoms in a patient or a desired biological outcome.
The effective amount can be determined as described herein.

[0336] The term “subject” as used herein refers to any individual or patient to which the
subject methods are performed. Generally the subject is human, although as will be
appreciated by those in the art, the subject may be an animal. Thus other animals, including
vertebrate such as rodents (including mice, rats, hamsters and guinea pigs), cats, dogs,
rabbits, farm animals including cows, horses, goats, sheep, pigs, chickens, etc., and primates
(including monkeys, chimpanzees, orangutans and gorillas) are included within the
definition of subject.

[0337] The term “cancer” refers to a group diseases characterized by abnormal and

uncontrolled cell proliferation starting at one site (primary site) with the potential to invade
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and to spread to others sites (secondary sites, metastases) which differentiate cancer
(malignant tumor) from benign tumor. Virtually all the organs can be affected, leading to
more than 100 types of cancer that can affect humans. Cancers can result from many causes
including genetic predisposition, viral infection, exposure to ionizing radiation, exposure
environmental pollutant, tobacco and or alcohol use, obesity, poor diet, lack of physical
activity or any combination thereof.

[0338]  Asused herein, “neoplasm” or “tumor” including grammatical variations thereof,
means new and abnormal growth of tissue, which may be benign or cancerous. In a related
aspect, the neoplasm is indicative of a neoplastic disease or disorder, including but not
limited, to various cancers. For example, such cancers can include prostate, pancreatic,
biliary, colon, rectal, liver, kidney, lung, testicular, breast, ovarian, pancreatic, brain, and
head and neck cancers, melanoma, sarcoma, multiple myeloma, leukemia, lymphoma, and
the like.

[0339] Exemplary cancers described by the National Cancer Institute include: Acute
Lymphoblastic Leukemia, Adult; Acute Lymphoblastic Leukemia, Childhood; Acute
Myeloid Leukemia, Adult; Adrenocortical Carcinoma; Adrenocortical Carcinoma,
Childhood; AIDS-Related Lymphoma; AIDS-Related Malignancies; Anal Cancer;
Astrocytoma, Childhood Cerebellar; Astrocytoma, Childhood Cerebral; Bile Duct Cancer,
Extrahepatic; Bladder Cancer; Bladder Cancer, Childhood; Bone Cancer,
Osteosarcoma/Malignant Fibrous Histiocytoma; Brain Stem Glioma, Childhood; Brain
Tumor, Adult; Brain Tumor, Brain Stem Glioma, Childhood; Brain Tumor, Cerebellar
Astrocytoma, Childhood;, Brain Tumor, Cerebral Astrocytoma/Malignant Glioma,
Childhood; Brain Tumor, Ependymoma, Childhood; Brain Tumor, Medulloblastoma,
Childhood; Brain Tumor, Supratentorial Primitive Neuroectodermal Tumors, Childhood;
Brain Tumor, Visual Pathway and Hypothalamic Glioma, Childhood; Brain Tumor,
Childhood (Other); Breast Cancer; Breast Cancer and Pregnancy; Breast Cancer,
Childhood; Breast Cancer, Male; Bronchial Adenomas/Carcinoids, Childhood: Carcinoid
Tumor, Childhood; Carcinoid Tumor, Gastrointestinal; Carcinoma, Adrenocortical;
Carcinoma, Islet Cell, Carcinoma of Unknown Primary; Central Nervous System
Lymphoma, Primary; Cerebellar Astrocytoma, Childhood; Cerebral Astrocytoma/Malignant
Glioma, Childhood; Cervical Cancer; Childhood Cancers; Chronic Lymphocytic Leukemia;
Chronic Myelogenous Leukemia; Chronic Myeloproliferative Disorders; Clear Cell
Sarcoma of Tendon Sheaths; Colon Cancer; Colorectal Cancer, Childhood; Cutaneous T-

Cell Lymphoma; Endometrial Cancer; Ependymoma, Childhood; Epithelial Cancer,
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Ovarian; Esophageal Cancer; Esophageal Cancer, Childhood; Ewing's Family of Tumors;
Extracranial Germ Cell Tumor, Childhood; Extragonadal Germ Cell Tumor; Extrahepatic
Bile Duct Cancer; Eye Cancer, Intraocular Melanoma, Eye Cancer, Retinoblastoma;
Gallbladder Cancer; Gastric (Stomach) Cancer; Gastric (Stomach) Cancer, Childhood,;
Gastrointestinal Carcinoid Tumor; Germ Cell Tumor, Extracranial, Childhood; Germ Cell
Tumor, Extragonadal, Germ Cell Tumor, Ovarian;, Gestational Trophoblastic Tumor;
Glioma. Childhood Brain Stem; Glioma. Childhood Visual Pathway and Hypothalamic;
Hairy Cell Leukemia, Head and Neck Cancer, Hepatocellular (Liver) Cancer, Adult
(Primary); Hepatocellular (Liver) Cancer, Childhood (Primary); Hodgkin's Lymphoma,
Adult; Hodgkin's Lymphoma, Childhood; Hodgkin's Lymphoma During Pregnancy;
Hypopharyngeal Cancer, Hypothalamic and Visual Pathway Glioma, Childhood;
Intraocular Melanoma; Islet Cell Carcinoma (Endocrine Pancreas); Kaposi's Sarcoma;
Kidney Cancer; Laryngeal Cancer; Laryngeal Cancer, Childhood; Leukemia, Acute
Lymphoblastic, Adult, Leukemia, Acute Lymphoblastic, Childhood; Leukemia, Acute
Myeloid, Adult; Leukemia, Acute Myeloid, Childhood; Leukemia, Chronic Lymphocytic;
Leukemia, Chronic Myelogenous; Leukemia, Hairy Cell; Lip and Oral Cavity Cancer; Liver
Cancer, Adult (Primary); Liver Cancer, Childhood (Primary); Lung Cancer, Non-Small
Cell; Lung Cancer, Small Cell, Lymphoblastic Leukemia, Adult Acute, Lymphoblastic
Leukemia, Childhood Acute; Lymphocytic Leukemia, Chronic, Lymphoma, AIDS—
Related; Lymphoma, Central Nervous System (Primary); Lymphoma, Cutaneous T-Cell,
Lymphoma, Hodgkin's, Adult; Lymphoma, Hodgkin's; Childhood; Lymphoma, Hodgkin's
During Pregnancy, Lymphoma, Non-Hodgkin's, Adult; Lymphoma, Non-Hodgkin's,
Childhood; Lymphoma, Non-Hodgkin's During Pregnancy; Lymphoma, Primary Central
Nervous System; Macroglobulinemia, Waldenstrom's, Male Breast Cancer; Malignant
Mesothelioma, Adult; Malignant Mesothelioma, Childhood; Malignant Thymoma,;
Medulloblastoma, Childhood; Melanoma; Melanoma, Intraocular; Merkel Cell Carcinoma;
Mesothelioma, Malignant; Metastatic Squamous Neck Cancer with Occult Primary;
Multiple Endocrine Neoplasia Syndrome, Childhood; Multiple Myeloma/Plasma Cell
Neoplasm; Mycosis Fungoides, Myelodysplasia Syndromes; Myelogenous Leukemia,
Chronic; Myeloid Leukemia, Childhood Acute; Myeloma, Multiple; Myeloproliferative
Disorders, Chronic; Nasal Cavity and Paranasal Sinus Cancer; Nasopharyngeal Cancer;
Nasopharyngeal Cancer, Childhood; Neuroblastoma; Non-Hodgkin's Lymphoma, Adult;
Non-Hodgkin's Lymphoma, Childhood; Non-Hodgkin's Lymphoma During Pregnancy;
Non-Small Cell Lung Cancer, Oral Cancer, Childhood; Oral Cavity and Lip Cancer;
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Oropharyngeal Cancer; Osteosarcoma/Malignant Fibrous Histiocytoma of Bone; Ovarian
Cancer, Childhood; Ovarian Epithelial Cancer; Ovarian Germ Cell Tumor; Ovarian Low
Malignant Potential Tumor; Pancreatic Cancer; Pancreatic Cancer, Childhood', Pancreatic
Cancer, Islet Cell, Paranasal Sinus and Nasal Cavity Cancer; Parathyroid Cancer;, Penile
Cancer; Pheochromocytoma; Pineal and Supratentorial Primitive Neuroectodermal Tumors,
Childhood; Pituitary Tumor; Plasma Cell Neoplasm/Multiple Myeloma, Pleuropulmonary
Blastoma; Pregnancy and Breast Cancer; Pregnancy and Hodgkin's Lymphoma; Pregnancy
and Non-Hodgkin's Lymphoma; Primary Central Nervous System Lymphoma; Primary
Liver Cancer, Adult; Primary Liver Cancer, Childhood; Prostate Cancer; Rectal Cancer;
Renal Cell (Kidney) Cancer; Renal Cell Cancer, Childhood; Renal Pelvis and Ureter,
Transitional Cell Cancer; Retinoblastoma; Rhabdomyosarcoma, Childhood; Salivary Gland
Cancer; Salivary Gland'Cancer, Childhood; Sarcoma, Ewing's Family of Tumors; Sarcoma,
Kaposi's; Sarcoma (OsteosarcomaVMalignant Fibrous Histiocytoma of Bone; Sarcoma,
Rhabdomyosarcoma, Childhood; Sarcoma, Soft Tissue, Adult; Sarcoma, Soft Tissue,
Childhood; Sezary Syndrome; Skin Cancer; Skin Cancer, Childhood; Skin Cancer
(Melanoma); Skin Carcinoma, Merkel Cell, Small Cell Lung Cancer, Small Intestine
Cancer; Soft Tissue Sarcoma, Adult; Soft Tissue Sarcoma, Childhood; Squamous Neck
Cancer with Occult Primary, Metastatic; Stomach (Gastric) Cancer; Stomach (Gastric)
Cancer, Childhood; Supratentorial Primitive Neuroectodermal Tumors, Childhood; T-Cell
Lymphoma, Cutaneous; Testicular Cancer; Thymoma, Childhood; Thymoma, Malignant;
Thyroid Cancer; Thyroid Cancer, Childhood; Transitional Cell Cancer of the Renal Pelvis
and Ureter; Trophoblastic Tumor, Gestational, Unknown Primary Site, Cancer of,
Childhood; Unusual Cancers of Childhood; Ureter and Renal Pelvis, Transitional Cell
Cancer; Urethral Cancer, Uterine Sarcoma; Vaginal Cancer; Visual Pathway and
Hypothalamic Glioma, Childhood; Vulvar Cancer, Waldenstrom's Macro globulinemia; and
Wilms' Tumor.

[0340]  As used herein the term “infectious disease” refers to a disease resulting from an
infection. An infection is the invasion of an organism's body tissues by disease-causing
agents, their multiplication, and the reaction of host tissues to the infectious agents and the
toxins they produce. Infectious agents include viruses, viroids, prions, bacteria, nematodes
such as parasitic roundworms and pinworms, arthropods such as ticks, mites, fleas, and lice,
fungi such as ringworm, and other macroparasites such as tapeworms and other helminths.
A short-term infection is an acute infection, accordingly and as used herein “chronic

infection” refers to a long-term infection or to a persistent infection.
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[0341] Infectious diseases include: Acute Flaccid Myelitis (AFM);, Anaplasmosis;
Anthrax; Babesiosis; Botulism; Brucellosis; Burkholderia mallei (Glanders); Burkholderia
pseudomallei (Melioidosis), Campylobacteriosis (Campylobacter); Carbapenem-resistant
Infection (CRE/CRPA); Chancroid; Chikungunya Virus Infection (Chikungunya);
Chlamydia; Ciguatera; Clostridium Difficile Infection; Clostridium Perfringens (Epsilon
Toxin); Coccidioidomycosis fungal infection (Valley fever); Creutzfeldt-Jacob Disease,
transmissible  spongiform  encephalopathy (CJD);  Cryptosporidiosis  (Crypto),
1,2,3,4 (Dengue Fever);, Diphtheria; E. coli infection (E.Coli);
Eastern Equine Encephalitis (EEE); Ebola Hemorrhagic Fever (Ebola), Ehrlichiosis;

Cyclosporiasis; Dengue ,
Encephalitis; Arboviral or parainfectious; Enterovirus Infection , Non-Polio (Non-Polio
Enterovirus), Enterovirus Infection, D68 (EV-D68); Giardiasis (Giardia); Gonococcal
Infection (Gonorrhea); Granuloma inguinale; Haemophilus Influenza disease; Type B (Hib
or H-flu); Hantavirus Pulmonary Syndrome (HPS); Hemolytic Uremic Syndrome (HUS);
Hepatitis A (Hep A); Hepatitis B (Hep B); Hepatitis C (Hep C); Hepatitis D (Hep D),
Hepatitis E (Hep E); Herpes, Herpes Zoster; zoster VZV (Shingles); Histoplasmosis
infection (Histoplasmosis); Human Immunodeficiency Virus/AIDS (HIV/AIDS); Human
Papillomarivus (HPV), Influenza (Flu); Lead Poisoning; Legionellosis (Legionnaires
Disease); Leprosy (Hansens Disease); Leptospirosis; Listeriosis (Listeria), Lyme Disease;
Lymphogranuloma venereum infection (LVG), Malaria; Measles; Meningitis; Viral
(Meningitis, viral); Meningococcal Disease; Bacterial (Meningitis, bacterial); Middle East
Respiratory Syndrome Coronavirus (MERS-CoV); Mumps; Norovirus; Paralytic Shellfish
Poisoning (Paralytic Shellfish Poisoning, Ciguatera); Pediculosis (Lice, Head and Body
Lice), Pelvic Inflammatory Disease (PID); Pertussis (Whooping Cough); Plague; Bubonic,
Septicemic, Pneumonic (Plague); Pneumococcal Disease (Pneumonia); Poliomyelitis
(Polio); Powassan; Psittacosis; Pthiriasis (Crabs; Pubic Lice Infestation), Pustular Rash
diseases (Small pox, monkeypox, cowpox); Q-Fever; Rabies; Ricin Poisoning; Rickettsiosis
(Rocky Mountain Spotted Fever), Rubella, Including congenital (German Measles),
Salmonellosis gastroenteritis (Salmonella); Scabies Infestation (Scabies); Scombroid,;
Severe Acute Respiratory Syndrome (SARS); Shigellosis gastroenteritis (Shigella);
Smallpox; Staphyloccal Infection, Methicillin-resistant (MRSA); Staphylococcal Food
Poisoning; Enterotoxin - B Poisoning (Staph Food Poisoning); Staphylococcal Infection;
Vancomycin Intermediate (VISA); Staphylococcal Infection; Vancomycin Resistant
(VRSA); Streptococcal Disease; Group A (invasive) (Strep A); Streptococcal Disease;
Group B (Strep-B); Streptococcal Toxic-Shock Syndrome; STSS; Toxic Shock (STSS,

75



WO 2018/218215 PCT/US2018/034755

TSS); Syphilis, primary, secondary, early latent, late latent, congenital; Tetanus Infection;
tetani (Lock Jaw); Trichonosis Infection (Trichinosis); Tuberculosis (TB); Tuberculosis
(Latent) (LTBI); Tularemia (Rabbit fever); Typhoid Fever; Group D; Typhus; Vaginosis ,
bacterial (Yeast Infection); Varicella (Chickenpox); Vibrio cholerae (Cholera); Vibriosis
(Vibrio); Viral Hemorrhagic Fever (Ebola, Lassa, Marburg); West Nile Virus; Yellow Fever;
Yersenia (Yersinia); Zika Virus Infection (Zika); Acinetobacter infections; Actinomycosis;
African sleeping sickness (African trypanosomiasis);  Amebiasis  Anaplasmosis;
Anisakiasis; Arcanobacterium haemolyticum infection; Argentine Teagan fever; Ascariasis;
Aspergillosis; Astrovirus infection; Bacillus cereus infection; Bacterial pneumonia;
Bacterial vaginosis, Balantidiasis, Bartonellosis; Baylisascaris infection; BK virus
infection; Black piedra; Blastocystosis; Bolivian hemorrhagic fever; Brazilian hemorrhagic
fever, Bubonic plague; Buruli ulcer; Calicivirus infection; Campylobacteriosis; Candidiasis;
Capillariasis Intestinal disease; Carrion's disease Bartonella bacilliformis; Cat-scratch
disease  Bartonella henselae; Cellulitis usually; Chagas Disease (American
trypanosomiasis); Chancroid; Chickenpox; Chlamydophila pneumoniae infection;
Chromoblastomycosis; Chytridiomycosis, Clonorchiasis; Colorado tick fever (CTF);
Common cold; Crimean-Congo hemorrhagic fever (CCHF), Cryptosporidiosis; Cutaneous
larva migrans (CLM), Cyclosporiasis, Cysticercosis; Cytomegalovirus infection;
Desmodesmus infection ; Dientamoebiasis; Diphtheria; Diphyllobothriasis; Dracunculiasis;
Echinococcosis; Ehrlichiosis; Enterobiasis (Pinworm infection), Enterococcus infection;
Enterovirus infection; Epidemic typhus Rickettsia prowazekii ; Erythema infectiosum (Fifth
disease), Exanthem subitum (Sixth disease); Fasciolasis, Fasciolopsiasis; Fatal familial
insomnia (FFI) ; Filariasis; Free-living amebic infection multiple ; Fusobacterium infection;
Gas gangrene (Clostridial myonecrosis); Gerstmann-Straussler-Scheinker syndrome (GSS) ;
Giardiasis; Glanders; Gnathostomiasis; Granuloma inguinale (Donovanosis); streptococcal
infection; Haemophilus influenzae infection, Hand, foot and mouth disease (HFMD);
Hantavirus Pulmonary Syndrome (HPS) Sin Nombre virus; Heartland virus disease
Heartland virus; Helicobacter pylori infection; Hemolytic-uremic syndrome (HUS) E;
Hemorrhagic fever with renal syndrome (HFRS); Histoplasmosis; Hookworm infection;
Human bocavirus infection; Human ewingii; Human granulocytic anaplasmosis (HGA);,
Human metapneumovirus infection, Human monocytic ehrlichiosis; Human papillomavirus
(HPV) infection, Human parainfluenza virus infection; Hymenolepiasis; Epstein—Barr virus
infectious mononucleosis (Mono); Influenza (flu); Isosporiasis; Kawasaki disease; Keratitis

multiple; Kingella kingae infection; Kuru PRNP; Lassa fever; Legionellosis (Pontiac fever);
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Leishmaniasis; Leprosy, Leptospirosis Leptospira species; Lymphatic filariasis
(Elephantiasis); Lymphocytic choriomeningitis; Middle East respiratory syndrome (MERS);
Melioidosis (Whitmore's disease); Meningitis multiple; Meningococcal disease;
Metagonimiasis; Microsporidiosis; Molluscum contagiosum (MC), Monkeypox; Mumps;
Murine typhus (Endemic typhus); Mycoplasma pneumonia, Mycetoma (disambiguation);,
Myiasis parasitic; Neonatal conjunctivitis (Ophthalmia neonatorum); Norovirus (children
and babies) Norovirus, Nocardiosis; Onchocerciasis (River blindness); Opisthorchiasis;
Paracoccidioidomycosis (South American blastomycosis); Paragonimiasis; Pasteurellosis;
Pediculosis capitis (Head lice);, Pediculosis corporis (Body lice); Pediculosis pubis (Pubic
lice, Crab lice); Pelvic inflammatory disease (PID); Pertussis (Whooping cough); Plague;
Pneumococcal infection, Pneumocystis pneumonia (PCP); Pneumonia multiple;
Poliomyelitis; Prevotella infection; Primary amoebic meningoencephalitis (PAM);
Progressive multifocal leukoencephalopathy; Psittacosis; Q fever; Rabies; Relapsing fever;
Respiratory syncytial virus infection Respiratory syncytial virus (RSV); Rhinosporidiosis;
Rhinovirus infection; Rickettsial infection; Rickettsialpox; Rift Valley fever (RVF); Rocky
Mountain spotted fever (RMSF); Rotavirus infection, Rubella; Salmonellosis; SARS
(Severe Acute Respiratory Syndrome); Scabies; Scarlet fever Group A S; Sepsis multiple;
Shigellosis (Bacillary dysentery); Shingles (Herpes zoster); Smallpox (Variola);
Sporotrichosis; Staphylococcal food poisoning; Staphylococcal infection; Strongyloidiasis;
Syphilis; Taeniasis; Tetanus (Lockjaw); Tinea barbae (Barber's itch); Tinea capitis
(Ringworm of the Scalp); Tinea corporis (Ringworm of the Body); Tinea cruris (Jock itch);
Tinea manum (Ringworm of the Hand); Tinea nigra; Tinea pedis (Athlete’s foot); Tinea
unguium (Onychomycosis); Tinea versicolor (Pityriasis versicolor), Toxocariasis (Ocular
Larva Migrans (OLM)); Toxocariasis (Visceral Larva Migrans (VLM)); Toxoplasmosis;
Trachoma,; Trichinosis, Trichomoniasis; Trichuriasis (Whipworm infection); Tuberculosis;
Tularemia; Typhoid fever, Typhus fever, Ureaplasma urealyticum infection; Valley fever;
Venezuelan equine encephalitis V; Venezuelan hemorrhagic fever, Vibrio vulnificus
infection; Vibrio parahaemolyticus; Viral pneumonia; West Nile Fever, White piedra (Tinea
blanca); Yersinia pseudotuberculosis infection; Yersiniosis, Zygomycosis.

[0342] In some aspects administration can be in combination with one or more

2%
2

additional therapeutic agents. The phrases “combination therapy”, “combined with” and the
like refer to the use of more than one medication or treatment simultaneously to increase the
response. The composition of the present invention might for example be used in

combination with other drugs or treatment such as immunotherapies or chemotherapies.
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Such therapies can be administered prior to, simultaneously with, or following
administration of the composition of the present invention.

[0343] The term "chemotherapeutic agent" as used herein refers to any therapeutic agent
used to treat cancer. Examples of chemotherapeutic agents include, but are not limited to,
Actinomycin, Azacitidine, Azathioprine, Bleomycin, Bortezomib, Carboplatin,
Capecitabine, Cisplatin, Chlorambucil, Cyclophosphamide, Cytarabine, Daunorubicin,
Docetaxel, Doxifluridine, Doxorubicin, Epirubicin, Epothilone, Etoposide, Fiuorouracil,
Gemcitabine, Hydroxyurea, Idarubicin, Imatinib, Irinotecan, Mechlorethamine,
Mercaptopurine, Methotrexate, Mitoxantrone, Oxaliplatin, Paclitaxel, Pemetrexed,
Teniposide, Tioguanine, Topotecan, Valrubicin, Vinblastine, Vincristine, Vindesine,
Vinorelbine, panitumamab, Erbitux (cetuximab), matuzumab, IMC-IIF 8, TheraCIM hR3,
denosumab, Avastin (bevacizumab), Humira (adalimumab), Herceptin (trastuzumab),
Remicade (infliximab), rituximab, Synagis (palivizumab), Mylotarg (gemtuzumab
oxogamicin), Raptiva (efalizumab), Tysabri (natalizumab), Zenapax (dacliximab),
NeutroSpec (Technetium (99mTc) fanolesomab), tocilizumab, ProstaScint (Indium-Ill
labeled Capromab Pendetide), Bexxar (tositumomab), Zevalin (ibritumomab tiuxetan
(IDEC-Y2BS8) conjugated to yttrium 90), Xolair (omalizumab), MabThera (Rituximab),
ReoPro (abciximab), MabCampath (alemtuzumab), Simulect (basiliximab), LeukoScan
(sulesomab), CEA-Scan (arcitumomab), Verluma (nofetumomab), Panorex (Edrecolomab),
alemtuzumab, CDP 870, natalizumab Gilotrif (afatinib), Lynparza (olaparib), Perjeta
(pertuzumab), Otdivo (nivolumab), Bosulif (bosutinib), Cabometyx (cabozantinib), Ogivri
(trastuzumab-dkst), Sutent (sunitinib malate), Adcetris (brentuximab vedotin), Alecensa
(alectinib), Calquence (acalabrutinib), Yescarta (ciloleucel), Verzenio (abemaciclib),
Keytruda (pembrolizumab), Aliqopa (copanlisib), Nerlynx (neratinib), Imfinzi
(durvalumab), Darzalex (daratumumab), Tecentriq (atezolizumab), and Tarceva (erlotinib).
Examples of immunotherapeutic agent include, but are not limited to, interleukins (11-2, 11-7,
[1-12), cytokines (Interferons, G-CSF, imiquimod), chemokines (CCL3, CCI26, CXCL7),
immunomodulatory imide drugs (thalidomide and its analogues).

[0344] Examples of antibiotics, include but are not limited to, Amikacin; Gentamicin,
Kanamycin; Neomycin; Netilmicin, Tobramycin, Paromomycin; Streptomycin;
Spectinomycin, Geldanamycin; Herbimycin, Rifaximin; Loracarbef; Ertapenem,;
Doripenem; Imipenem/Cilastatin; Meropenem; Cefadroxil; Cefazolin; Cefalexin; Cefaclor;
Cefprozil, Cefuroxime; Cefixime; Cefdinir; Cefditoren, Cefoperazone, Cefotaxime;

Cefpodoxime; Ceftazidime; Ceftibuten; Ceftriaxone; Cefepime; Ceftaroline fosamil;
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Ceftobiprole; Teicoplanin; Vancomycin, Telavancin, Dalbavancin, Oritavancin;
Lincosamides, Clindamycin, Lincomycin;, Lipopeptide; Daptomycin; Macrolides;
Azithromycin; Clarithromycin; Erythromycin; Roxithromycin; Telithromycin; Spiramycin;
Monobactams; Aztreonam; Nitrofurans; Furazolidone; Nitrofurantoin, Oxazolidinones;
Linezolid; Posizolid; Radezolid; Torezolid; Penicillins; Amoxicillin; Ampicillin; Azlocillin;
Dicloxacillin; Flucloxacillin; Mezlocillin; Methicillin; Nafcillin; Oxacillin; Penicillin G;
Penicillin V; Piperacillin; Penicillin G; Temocillin; Ticarcillin; Penicillin combinations;
Amoxicillin/clavulanate; Ampicillin/sulbactam; Piperacillin/tazobactam;
Ticarcillin/clavulanate; Polypeptides; Bacitracin; Colistin, Polymyxin B; Ciprofloxacin;
Enoxacin; Gatifloxacin; Gemifloxacin, Levofloxacin, Lomefloxacin; Moxifloxacin;
Nadifloxacin; Nalidixic acid; Norfloxacin; Ofloxacin; Trovafloxacin, Grepafloxacin;
Sparfloxacin; Temafloxacin; Sulfonamides; Mafenide; Sulfacetamide; Sulfadiazine; Silver
sulfadiazine;  Sulfadimethoxine; Sulfamethizole; Sulfamethoxazole; Sulfanilimide;
Sulfasalazine; Sulfisoxazole; Trimethoprim-Sulfamethoxazole; Sulfonamidochrysoidine;
Tetracyclines; Demeclocycline; Doxycycline; Metacycline; Minocycline; Oxytetracycline;
Tetracycline; Clofazimine; Dapsone; Capreomycin; Cycloserine; Ethambutol; Ethionamide;
Isoniazid; Pyrazinamide; Rifampicin; Rifabutin; Rifapentine; Streptomycin; Arsphenamine;
Chloramphenicol;Fosfomycin; Fusidic acid; Metronidazole; Mupirocin, Platensimycin;
Quinupristin/Dalfopristin; Thiamphenicol; Tigecycline; Tinidazole and Trimethoprim.
[0345] In another embodiment, the present invention provides a method of inducing or
promoting immune tolerance. The method includes administering to a subject in need
thereof one or more molecule of the invention.
[0346] The following examples are provided to further illustrate the embodiments of the
present invention, but are not intended to limit the scope of the invention. While they are
typical of those that might be used, other procedures, methodologies, or techniques known
to those skilled in the art may alternatively be used.

EXAMPLES
[0347] Despite compelling antitumor activity of antibodies targeting the programmed
death 1 (PD-1): programmed death ligand 1 (PD-L1) immune checkpoint, both de novo and
adaptive resistance to these therapies is frequently observed. Targeting the PD-1/PD-L1
pathway may not be sufficient to break dysfunction in exhausted T cells, as complex cross-
regulation exists between PD-1 and other checkpoint inhibitors to restrain anti-tumor T cell

immunity, and in certain cases PD-1 blockade may be followed by development of adaptive
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resistance. The TIM-3/CEACAMI axis is a key determinant of de novo and adaptive
resistance to PD-1/PD-L1 therapy.

[0348] TIM-3/CEACAMI exert multipronged suppression of T cells and NK cells via:
(1) heterophilic TIM-3/CEACAM-1 interactions (cis CEACAM-1/TIM-3
heterodimerization; trans CEACAMI heterodimerization with TIM-3); (ii)) homophilic
CEACAM-1/CEACAM-1 interactions (cis CEACAM-1 dimerization; trans CEACAMI-
induced cis CEACAM-1 dimerization). Accordingly, tumor-infiltrating CD8+ T
lymphocytes co-expressing TIM-3 and CEACAMI exhibit the most exhausted phenotype in
both mouse models and patients with cancer.

[0349] Since PD-1, TIM-3, and CEACAM-1 entrain independent and cooperative
mechanisms of immune tolerance and T cell exhaustion in the tumor microenvironment,
simultaneous blockade of these checkpoints is required to unleash potent antitumor innate
and adaptive antitumor immune responses. Besides elevated co- expression of all three T
cell inhibitory receptors (TCIRs: PD-1, TIM-3, CEACAM-1) on tumor-infiltrating immune
cells, tumor cells also co-express multiple ligands that engage these TCIRs to suppress
tumor- reactive T cells (PD-L1, CEACAM-1, Galectin-9). This poses the therapeutic
challenge of disrupting multiple autocrine/paracrine cis and trans TCIR/ligand interactions
in the TME that act in concert to induce immune tolerance (PD-1/PD-L1; Tim-3/CEACAM-
1; CEACAM-1/CEACAM-1). This therapeutic challenge was addressed by inventing novel
bifunctional antibody-ligand traps (Y-traps): (i) a-PDL1-TIM3ecd comprising an antibody
targeting PD-L1 fused to a TIM-3 IgV ectodomain sequence; (ii) a-PD1-TIM3ecd
comprising an antibody targeting PD-1 fused to a TIM-3 IgV ectodomain sequence.

[0350] Mechanism of Action for aPDLI1-TIM3ecd and aPDI1-TIM3ecd: aPDLI-
TIM3ecd and aPD1-TIM3ecd bind PD-1 or PD-L1 on activated T cells and tumor cells, and
simultaneously decorate them with a TIM-3ecd decoy which effectively competes with
native cellular TIM-3 for binding the FG-CC'’ cleft interface of CEACAM-1. As such these
antibody-ligand traps not only disable PD-L1/PD-1 interactions, but simultaneously disrupt
both cis and trans interactions involving Tim-3/CEACAM-1 as well as CEACAM-
1/CEACAM-1 in the tumor microenvironment (TME). These studies demonstrate that a-
PDL1-TIM3ecd and a-PD1-TIM3ecd are significantly more effective than either a-PDL1
(atezolizumab) or a-PD-1 (pembrolizumab), in promoting IFNy expression and
counteracting exhaustion of co-stimulated T cells in vitro. Most significantly, it was found
that in vivo treatment of tumor-bearing humanized mice with these antibody-ligand traps

results in a striking increase in the number of tumor-infiltrating CD4+ and CD8+ T cells,
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and is significantly more effective in inhibiting tumor progression compared to equivalent
treatment with a-PDL1 (atezolizumab), a-PD-1 (pembrolizumab), a-Tim-3 antibody, or
even a combination of a-PDL1 and a-Tim-3. These data demonstrate that heterophilic and
homophilic Tim-3/CEACAM-1 interactions in the tumor microenvironment limit the
antitumor efficacy of PD-1/PD-L1 inhibitors, and that a-PDL1-TIM3ecd and a-PDI-
TIM3ecd provide a more effective immunotherapeutic strategy to counteract or reverse T
cell exhaustion by simultaneously disabling the PD-1/PD-L1 checkpoint and counteracting
both components of the Tim-3/CEACAM-1 axis.

[0351] Figure 1. Schematic representation of autocrine/paracrine receptor-ligand
interactions that inhibit T cell activation and induce immune tolerance and T cell
exhaustion. Autocrine/paracrine TGF[J induces expression of FOXP3, the signature
transcription factor of the Treg lineage. FOXP3 induces expression of CTLA-4, a T cell
inhibitory receptor which restrains T cell costimulation by interfering with B7-CD28
interaction. Tregs express Galectin-9, a ligand that engages TIM-3 and triggers exhaustion
or apoptosis of effector T cells by the TIM-3/CEACAM-1 co-inhibitory axis. Engagement
of PD-1 by PD-L1 promotes TGF J-induced expression of FOXP3 to induce and maintain
Tregs, and cooperates with TIM-3/CEACAM-1 signaling to induce T cell exhaustion and
death.

[0352] Figure 2. a-PDL1-TIM3ecd and a-PD1-TIM3ecd counteract immune tolerance
and T cell exhaustion by simultaneously interrupting PD-L1/PD-1 signaling and the TIM-
3/CEACAM-1 co-inhibitory axis.

[0353] (A) Schematic representation of the structure and targets of a-PDL1-TIM3ecd
and a-PD1-TIM3ecd. a-PDI1-TIM3ecd comprises: (i) Heavy chain of a human a-PD-1
antibody fused at the C-terminus to a ligand-binding IgV ectodomain sequence of TIM-3
via a flexible linker peptide, (GGGGS)3 (SEQ ID NO: 53) and (i1) Light chain of a human
a-PD-1 antibody (SEQ ID NO: 187 ). a-PDLI1-TIM3ecd comprises: (i) Heavy chain of a
human a-PD-L1 antibody fused at the C-terminus to a ligand-binding IgV ectodomain
sequence of TIM-3 via a flexible linker peptide, (GGGGS)3 (SEQ ID NO: 51 ) and (i1)
Light chain of a human a-PD-L1 antibody (SEQ ID NO: 185). (B) Schematic
representation of the targets and mechanisms by which a-PDL1-TIM3ecd and a-PDI-
TIM3ecd disrupt autocrine/paracrine receptor-ligand interactions that inhibit T cell
activation and induce T cell exhaustion. Autocrine/paracrine TGF induces expression of
FOXP3, the signature transcription factor of the Treg lineage. FOXP3 induces expression of
CTLA-4, a T cell inhibitory receptor which restrains T cell costimulation by interfering with
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B7-CD28 interaction. Tregs express Galectin-9, a ligand that engages TIM-3 and triggers
exhaustion or apoptosis of effector T cells by the TIM-3/CEACAM-1 co-inhibitory axis.
Engagement of PD-1 by PD-L1 promotes TGFpB-induced expression of FOXP3 to induce
and maintain Tregs, and cooperates with TIM-3/CEACAM-1 signaling to induce T cell
exhaustion and death. a-PDL1-TIM3ecd and a-PD1-TIM3ecd disable PD-1/PD-L1
signaling and simultaneously disrupt cis/frans interactions involving the TIM-3 and
CEACAM-1 co-inhibitory pathways.(C) Schematic representation of the mechanism by
which a-PDL1-TIM3ecd and a-PD1-TIM3ecd simultaneously counteract multipronged
suppression of T cells via the PD-L1/PD-1 and TIM-3/CEACAM-1 co-inhibitory axes. a-
PDL1-TIM3ecd and a-PD1-TIM3ecd interrupt PD-L1/PD-1 interaction and simultaneously
disrupt: (i) heterophilic TIM-3/CEACAM-1 interactions (cis CEACAM-1/TIM-3
heterodimerization; frans CEACAMI heterodimerization with TIM-3); (ii) homophilic
CEACAM-1/CEACAM-1 interactions (cis CEACAM-1 dimerization; frans CEACAMI-
induced cis CEACAM-1 dimerization).

[0354]  Figure 3. Characterization and target-binding ability of a-PDL1-TIM3ecd and a-
PDI1-TIM3ecd. (A) SDS-PAGE under reducing (R) and non-reducing (NR) conditions was
used to compare the full-length (FL), heavy chain (HC) and light chain (LC) of a-PD1-
TIM3ecd and a-PD1 antibody (nivolumab). SDS-PAGE confirmed the expected higher
molecular weight of the heavy chain of a-PD1-TIM3ecd compared to the heavy chain of a-
PD1 antibody (Top panel). SDS-PAGE under reducing (R) and non-reducing (NR)
conditions was used to compare the full-length (FL), heavy chain (HC) and light chain (LC)
of a-PDL1-TIM3ecd and a-PDL1 antibody (atezolizumab). SDS-PAGE confirmed the
expected higher molecular weight of the heavy chain of a-PDL1-TIM3ecd compared to the
heavy chain of a-PDL1 antibody (Bottom panel). (B) ELISA showing binding of a-PD1-
TIM3 to rhPD-1 (Top panel): Biotinylated rhPD-1 (0-250 ng/ml) was added to plates coated
with a-PD1-TIM3ecd (1pg/ml). ELISA showing binding of a-PDL1-TIM3 to rhPD-L1
(Bottom panel): Biotinylated rhPD-L1 (0-250 ng/ml) was added to plates coated with either
a-PDL1-TIM3 (1pg/ml) or a-PDL1 antibody (atezolizumab)(positive control). (C) a-PD1-
TIM3ecd and a-PDL1-TIM3ecd bind recombinant human (rh) CEACAM-1 in vitro.
rhCEACAM-1 (5 pg) was incubated (overnight, 40C) in the presence or absence of a-PD1-
TIM3ecd, a-PDL1-TIM3ecd, a-gp120-TIM3ecd, a-PD-L1 mAb (atezolizumab), or a-PD1
mAb (nivolumab)(10 pg each), followed by incubation with protein A—agarose beads (10
ul) for 6h, and then immunoprecipitated with protein A—agarose beads. The precipitated

complexes were washed with immunoprecipitation buffer, re-suspended in NuPAGE
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sample buffer with reducing agent, boiled, resolved on a Bis-Tris Criterion XT Gel system
and transferred to a PVDF membrane. Membranes were immunoblotted with primary
antibodies [CEACAM1 (D1P4T), TIM3 (D5SDSR™)] overnight, washed, incubated with
secondary antibodies and visualized by Amersham ECL Western Blotting Detection
Reagents. Immunoblot analyses detected ThCEACAM-1 in a-PD1-TIM3ecd, a-PDLI1-
TIM3ecd, and a-gp120-TIM3ecd protein A-pulled down immunoprecipitates, but not in
immunoprecipitates of a-PD-L1 mAb (atezolizumab), or a-PD1 mAb (nivolumab). (D) a-
PD1-TIM3ecd and a-PDL1-TIM3ecd bind CEACAM-1 on co-stimulated human T cells.
Human PBMC were co-stimulated with anti-CD3/anti-CD28 beads in the presence of a-
PD1-TIM3ecd, a-PDL1-TIM3ecd, a-PD-L1 mAb (atezolizumab), or a-PD1 mAb
(nivolumab) for 6d. Cell lysates were immunoprecipitated with protein A—agarose beads (10
01) for 6h. The precipitated complexes were washed with immunoprecipitation buffer, re-
suspended in NuPAGE sample buffer with reducing agent, boiled, resolved on a Bis-Tris
Criterion XT Gel system and transferred to a PVDF membrane. Membranes were
immunoblotted with primary antibodies [CEACAMI1 (D1P4T), TIM3 (DSD5R™)]
overnight, washed, incubated with secondary antibodies and visualized by Amersham ECL
Western Blotting Detection Reagents. Inmunoblot analyses with the CEACAM-1 antibody
detected CEACAM-1 in protein A-immunoprecipitates of a-PD1-TIM3ecd and a-PDLI-
TIM3ecd treated cell lysates, but not in immunoprecipitates of a-PD-L1 mAb
(atezolizumab), or a-PD1 mAb (nivolumab) treated cell lysates. Immunoblot analyses with
the TIM-3ecd antibody detected the heavy chain of a-PD1-TIM3ecd or a-PDL1-TIM3ecd in
protein A-immunoprecipitates of a-PD1-TIM3ecd and a-PDL1-TIM3ecd treated cell
lysates, but not in immunoprecipitates of a-PD-L1 mAb (atezolizumab), or a-PD1 mAb
(nivolumab) treated cell lysates.

[0355] Figure 4. a-PD1-TIM3ecd and a-PDL1-TIM3ecd are significantly more effective
than a-PD-1 mAb or a-PD-L1 mAb in promoting IFN-y expression and counteracting
exhaustion of co-stimulated T cells. (A) Human PBMCs were stimulated with anti-
CD3/anti-CD28 beads (5 pg/ml) and rhIL-2, in the presence or absence of a-PD1-TIM3ecd,
a-PDL1-TIM3ecd, a-PD-L1 mAbD (atezolizumab), a-PD1 mAb (nivolumab), a-human TIM3
Ab (F38-2E2), or the combination of a-PD1 mAb and a-TIM3 Ab (5 pug/ml each) for 3-9d.
Interferon-y (IFN-y) in cell supernatants at each indicated time (3d, 6d, and 9d) was
quantified by ELISA (Data represent mean + SEM of 3 in vitro replicates for each group).
ELISA demonstrated that a-PDL1-TIM3ecd and a-PD1-TIM3ecd are significantly more

effective in promoting IFNy expression and counteracting exhaustion of co-stimulated T
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cells in vitro compared to either a-PDL1 (atezolizumab), a-PD-1 (pembrolizumab), a-TIM3
Ab, or even the combination of a-PD1 mAb and a-TIM3 Ab. (B) Human PBMCs were
stimulated with anti-CD3/anti-CD28 beads (Sul/ml) and rhIL-2, in the presence or absence
of a-PD1-TIM3ecd, a-PDLI1-TIM3ecd, a-PD-L1 mAb (atezolizumab), a-PD1 mAb
(nivolumab), a-human TIM3 Ab (F38-2E2), or the combination of a-PD1 mAb and a-TIM3
AD (5 pg/ml each) for 16h or 40h, and IFN-y in cell supernatants was quantified by ELISA
(mean + SEM of 3 in vitro replicates/group). a-PDL1-TIM3ecd 1is significantly more
effective in promoting IFNy expression by co-stimulated T cells in vitro compared to either
a-PDL1 (atezolizumab), a-PD-1 (pembrolizumab), a-TIM3 Ab, or even the combination of
a-PD1 mAb and a-TIM3 Ab [data represent the fold-change in IFNy expression in each
antibody-treated group compared to co-stimulation without antibody)]. (C) a-PDI-
TIM3ecd counteracts TGF3 mediated suppression of IFNy expression in co-stimulated T
cells. Human PBMCs were stimulated with anti-CD3/anti-CD28 and rhlIL-2 in the presence
or absence of thTGFf1 (5 ng/ml) with or without either a-PDL1-TIM3 (5 pg/ml) for 16h or
40h, and Interferon-y (IFN-y) in cell supernatants was quantified by ELISA (Data represent
mean = SEM of 3 in vitro replicates for each group).

[0356] Figure 5. a-PD1-TIM3ecd inhibits tumor growth more effectively than a-PD-1, a-
TIM-3 or the combination of a-TIM-3 and a-PDI1. (A) NSG mice (NOD/Shi-scid IL-
2rgnull)(4-8 weeks) were reconstituted with adoptive transfer of 3x106 human peripheral
blood mononuclear cells (PBMCs) [that were costimulated with anti-CD3/anti-CD28 beads
(5001/ml) and rhIL-2 in the presence of the following specified treatments for 8 days (5
(g/ml each): a-PD1-TIM3ecd, a-PD1 mAb (nivolumab), a-human TIM3 Ab (F38-2E2),
combination of a-PD1 mAb and a-TIM3 Ab, or vehicle alone. Reconstituted mice were
injected subcutaneously with 2x106 D-MUT1 human colorectal cancer cells, and each
group was treated in vivo (5 mg/kg i.p. every 5 days) with the same treatment used for in
vitro treatment of PBMCs used for adoptive transfer, as indicated: a-PD1-TIM3ecd; a-PD1
(nivolumab); a-TIM-3 (F38-2E2); combination of a-PD1 and a-TIM-3; vehicle alone
(untreated control) [>5 mice/group]. Tumor size was measured blinded to the treatment
group and tumor volume was calculated using the formula (length x width x height). In vivo
tumor growth curves (mean + SEM) are shown. p values were derived using unpaired, two-
sided t-test. The p value (p<0.02, Student’s unpaired t-test) denotes significant difference
between a-PD1-TIM3ecd and each other treatment group. (B) Immune deficient NSG mice
(NOD/Shi-scid IL-2rgnull)(4-8 weeks) were irradiated at 200 c¢Gy, and immune
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reconstituted by adoptive transfer of HLA A2-matched human CD34+ hematopoietic cells.
Reconstituted humanized mice were injected subcutaneously with human Triple Negative
Breast Cancer (TNBC) HLA A2+ tumor cells (MDA-MB-231-Luc)(1x106 in matrigel;
mammary fat pad). At 3d following tumor inoculation, mice were randomized and treated
with either vehicle alone (untreated control) or the following antibodies (5 mg/kg i.p.
weekly): a-PD1-TIM3ecd, a-PD1 mAb (nivolumab), a-human TIM3 Ab (F38-2E2),
combination of a-PD1 mAb and a-TIM3 Ab [>5 mice/group]. Tumor size was measured
blinded to the treatment group and tumor volume was calculated using the formula (Ilength x
width x height). In vivo tumor growth curves (mean + SEM) are shown. p values were
derived using unpaired, two-sided t-test. The p value (p<0.02, Student’s unpaired t-test)
denotes significant difference between a-PD1-TIM3ecd and each other treatment group.
[0357] Figure 6. a-PDL1-TIM3ecd inhibits tumor growth more effectively than a-PD-
L1, a-PD-1, a-TIM-3 or the combination of a-PD-L1 and a-TIM-3. Immune deficient NSG
mice (NOD/Shi-scid IL-2rgnull)(4-8 weeks) were irradiated at 200 cGy, and immune
reconstituted by adoptive transfer of HLA A2 human CD34+ hematopoietic cells.
Reconstituted humanized mice were injected subcutaneously with human Triple Negative
Breast Cancer (TNBC) HLA A2+ tumor cells (MDA-MB-231-Luc)(1x106 in matrigel;
mammary fat pad). At 3d following tumor inoculation, mice were randomized and treated
with either vehicle alone (untreated control) or the following antibodies (5 mg/kg i.p.
weekly): a-PDL1-TIM3ecd, a-PD1 mAb (atezolizumab), a-PD1 mAb (pembrolizumab), a-
human TIM3 Ab (F38-2E2), combination of a-PD-L1 mAb and a-TIM3 Ab [>5
mice/group]. (A) Tumor size was measured blinded to the treatment group and tumor
volume was calculated using the formula (length x width x height). In vivo tumor growth
curves (mean + SEM) are shown. p values were derived using unpaired, two-sided t-test.
The p value (p<0.02, Student’s unpaired t-test) denotes significant difference between a-
PDL1-TIM3ecd and each other treatment group. (B) Bioluminescence assay of primary
tumors in untreated controls or the indicated treatment groups at 7 and 27 d after tumor cell
inoculation. (C) Quantification of T cell density in tumors: Tumor volume and flow
cytometry was used to assess the absolute number of CD4+ and CD8+ T cells per mm3 of
tumor.

[0358] Figure 7. Schematic design of multifunctional antibody-ligand traps of this
invention comprising a targeting antibody that binds a target epitope, ligand-binding IgV
ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding ectodomain sequence of

PD-1 (PD-1lecd). The multifunctional antibody-ligand traps can bind a target epitope (via
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the antigen-binding CDR), bind PD-1 ligands, PD-L1 and PD-L2 (via the PD-lecd) and
TIM-3 ligands (CEACAM-1)(via the TIM-3ecd). (A) Schematic design of multifunctional
antibody-ligand traps of this invention comprising a targeting antibody, wherein the heavy
chain of the antibody is fused at the C-terminus to a ligand-binding IgV ectodomain
sequence of TIM-3 (TIM-3ecd: SEQ ID NO: 2) via a linker, and the light chain of the
antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of PD-1 (PD-
lecd: SEQ ID NO: 7 ) via a linker. In one aspect, the linker is a peptide, (GGGGS)n (SEQ
ID NO: 3). (B) Schematic design of multifunctional antibody-ligand traps of this invention
comprising a targeting antibody, wherein the heavy chain of the antibody is fused at the C-
terminus to a ligand-binding ectodomain sequence of PD-1 (PD-lecd: SEQ ID NO: 7) viaa
linker peptide, and the light chain of the antibody is fused at the C-terminus to a ligand-
binding ectodomain sequence of TIM-3 (TIM-3ecd: SEQ ID NO: 2 ) via a linker peptide. In
one aspect, the linker is a peptide, (GGGGS)n (SEQ ID NO: 3). In various embodiments,
the targeting antibody of the multifunctional antibody-ligand traps of this invention binds
one of the following molecules: Cytotoxic T lymphocyte associated antigen-4 (CTLA-4,
CD152), B7-H3 (CD276), V domain Ig suppressor of T cell activation (VISTA), VSIGS, B
and T lymphocyte attenuator (BTLA), Herpesvirus Entry Mediator (HVEM), CD160, T cell
Ig and ITM domain (TIGIT), CD226, CD96, Lymphocyte activation gene-3 (LAG-3),
transforming growth factor B (TGF-), transforming growth factor B receptor (TGFBR), 4-
IBB (CD137), Inducible T-Cell Costimulator (ICOS), OX-40 (CD134), glucocorticoid-
induced TNFR-related protein (GITR), IL6R, IL23R, IL17R, IL-6, IL-23, IL-17, CD39,
CD73, CCR4, CCRS5, CXCR4, IL12R, CD4, CD25, CD3, epidermal growth factor receptor
(EGFR, EGFR1, ErbB-1, HER1), ErbB-2 (HER2/neu), ErbB-3/HER3, ErbB-4/HER4,
EGEFR ligand, Vascular endothelial growth factor (VEGF), VEGFR (VEGFR1, VEGFR2),
RANK ligand (RANKL), RANK, gp120.

[0359] Figure 8. Schematic design of multifunctional antibody-ligand traps of this
invention comprising a targeting antibody that binds CTLA-4, ligand-binding IgV
ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding ectodomain sequence of
PD-1 (PD-lecd). The multifunctional antibody-ligand traps can bind CTLA-4 (via the
antigen-binding CDR), bind PD-1 ligands, PD-L1 and PD-L2 (via the PD-1ecd) and TIM-3
ligands (CEACAM-1)(via the TIM-3ecd). (A) Schematic design of multifunctional
antibody-ligand traps of this invention comprising a targeting antibody that binds CTLA-4,
wherein the heavy chain of the antibody is fused at the C-terminus to a ligand-binding IgV
ectodomain sequence of TIM-3 via a linker peptide (SEQ ID NO: 207), and the light chain
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of the antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of PD-1
via a linker peptide (SEQ ID NO: 208). In one aspect, the linker is a peptide, (GGGGS)n
(SEQ ID NO: 3).(B) Schematic design of multifunctional antibody-ligand traps of this
invention comprising a targeting antibody that binds CTLA-4, wherein the heavy chain of
the antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of PD-1
SEQ ID NO:205) via a linker peptide, and the light chain of the antibody is fused at the C-
terminus to a ligand-binding ectodomain sequence of TIM-3 (SEQ ID NO: 206) via a linker
peptide. In one aspect, the linker is a peptide, (GGGGS)n (SEQ ID NO: 3).

[0360] Figure 9. Schematic design of multifunctional antibody-ligand traps of this
invention comprising a targeting antibody that binds a target epitope, ligand-binding IgV
ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding ectodomain sequence of
TGFBRII (TGFBRIlecd). The multifunctional antibody-ligand traps can bind a target
epitope (via the antigen-binding CDR), bind TGFpB (via the TGFpRIlecd) and TIM-3
ligands (CEACAM-1)(via the TIM-3ecd). In one embodiment, the multifunctional
antibody-ligand traps of this invention comprise a targeting antibody, wherein the heavy
chain of the antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of
TGFBRII (TGFORIlecd) via a linker peptide (SEQ ID NO: 6), and the light chain of the
antibody is fused at the C-terminus to a ligand-binding IgV ectodomain sequence of TIM-3
(TIM-3ecd: SEQ ID NO: 2) via a linker peptide. In one aspect, the linker is a peptide,
(GGGGS)n (SEQ ID NO: 3). In various embodiments, the targeting antibody of the
multifunctional antibody-ligand traps of this invention binds one of the following
molecules: Cytotoxic T lymphocyte associated antigen-4 (CTLA-4, CD152), Programmed
Death-1 protein (PD-1), Programmed death ligand (PD-L1), Programmed death ligand (PD-
L2), B7-H3 (CD276) ,V domain Ig suppressor of T cell activation (VISTA), VSIGS8, B and
T lymphocyte attenuator (BTLA), Herpesvirus Entry Mediator (HVEM), CD160, T cell Ig
and ITM domain (TIGIT), CD226, CD96, Lymphocyte activation gene-3 (LAG-3) ,4-1BB
(CD137), Inducible T-Cell Costimulator (ICOS), OX-40 (CD134), glucocorticoid-induced
TNFR-related protein (GITR), IL6R, IL23R, IL17R, IL-6, IL-23, IL-17, CD39, CD73,
CCR4, CCRS, CXCR4, IL12R, CD4, CD25, CD3, epidermal growth factor receptor
(EGFR, EGFR1, ErbB-1, HER1), ErbB-2 (HER2/neu), ErbB-3/HER3, ErbB-4/HER4,
EGFR ligand, Vascular endothelial growth factor (VEGF), VEGFR (VEGFR1, VEGFR2),
RANK ligand (RANKL), RANK.

[0361] Figure 10. Schematic design of multifunctional antibody-ligand traps of this

invention comprising a targeting antibody that binds a T cell inhibitory receptor or ligand,
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ligand-binding IgV ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding
ectodomain sequence of TGFBRII (TGFPRIlecd). (A) Schematic design of multifunctional
antibody-ligand traps of this invention comprising a targeting antibody that binds PD-1,
ligand-binding IgV ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding
ectodomain sequence of TGFBRII (TGFpRIlecd). In one embodiment, the multifunctional
antibody-ligand traps of this invention comprise a targeting antibody that binds PD-1,
wherein the heavy chain of the antibody is fused at the C-terminus to a ligand-binding
ectodomain sequence of TGFBRII (TGFBRIlecd)(SEQ ID NO: 6) via a linker peptide, and
the light chain of the antibody is fused at the C-terminus to a ligand-binding IgV
ectodomain sequence of TIM-3 (TIM-3ecd: SEQ ID NO: 2) via a linker peptide. In one
aspect, the linker is a peptide, (GGGGS)n (SEQ ID NO: 3). In one example, multifunctional
antibody-ligand trap comprises a heavy chain corresponding to SEQ ID NO: 273 and a light
chain corresponding to SEQ ID NO: 274. In another example, multifunctional antibody-
ligand trap comprises a heavy chain corresponding to SEQ ID NO: 277 and a light chain
corresponding to SEQ ID NO: 278. (B) Schematic design of multifunctional antibody-
ligand traps of this invention comprising a targeting antibody that binds PD-L1, ligand-
binding IgV ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding ectodomain
sequence of TGFBRII (TGFBRIIecd). In one embodiment, the multifunctional antibody-
ligand traps of this invention comprise a targeting antibody that binds PD-L1, wherein the
heavy chain of the antibody is fused at the C-terminus to a ligand-binding ectodomain
sequence of TGFBRII (TGFBRIIecd)(SEQ ID NO: 6) via a linker peptide, and the light
chain of the antibody is fused at the C-terminus to a ligand-binding IgV ectodomain
sequence of TIM-3 (TIM-3ecd: SEQ ID NO: 2 ) via a linker peptide. In one aspect, the
linker is a peptide, (GGGGS)n (SEQ ID NO: 3 ). In one example, multifunctional antibody-
ligand trap comprises a heavy chain corresponding to SEQ ID NO: 285 and a light chain
corresponding to SEQ ID NO: 285 . In another example, multifunctional antibody-ligand
trap comprises a heavy chain corresponding to SEQ ID NO: 281 and a light chain
corresponding to SEQ ID NO: 282. (C) Schematic design of multifunctional antibody-
ligand traps of this invention comprising a targeting antibody that binds CTLA-4, ligand-
binding IgV ectodomain sequence of TIM-3 (TIM-3ecd), and ligand-binding ectodomain
sequence of TGFBRII (TGFBRIIecd). In one embodiment, the multifunctional antibody-
ligand traps of this invention comprise a targeting antibody that binds CTLA-4, wherein the
heavy chain of the antibody is fused at the C-terminus to a ligand-binding ectodomain

sequence of TGFBRII (TGFBRIIecd)(SEQ ID NO: 6 ) via a linker peptide, and the light
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chain of the antibody is fused at the C-terminus to a ligand-binding IgV ectodomain
sequence of TIM-3 (TIM-3ecd: SEQ ID NO: 2 ) via a linker peptide. In one aspect, the
linker is a peptide, (GGGGS)n (SEQ ID NO: 3). In one example, multifunctional antibody-
ligand trap comprises a heavy chain corresponding to SEQ ID NO: 203 and a light chain
corresponding to SEQ ID NO: 204 .

[0362] Figure 11. Schematic design of multifunctional antibody-ligand traps of this
invention comprising a targeting antibody that binds a target epitope, ligand-binding
ectodomain sequence of PD-1 (PD-lecd), and ligand-binding ectodomain sequence of
TGFBRII (TGFBRIlecd). The multifunctional antibody-ligand traps can bind a target
epitope (via the antigen-binding CDR), bind TGFp (via the TGFBRIlecd) and PD-1 ligands,
PD-L1 and PD-L2 (via the PD-lecd). In one embodiment, the multifunctional antibody-
ligand traps of this invention comprise a targeting antibody, wherein the heavy chain of the
antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of TGFBRII
(TGFBRIIecd)(SEQ ID NO: 6) via a linker peptide, and the light chain of the antibody is
fused at the C-terminus to ligand-binding ectodomain sequence of PD-1 (PDlecd: SEQ ID
NO: 7) via a linker peptide. In one aspect, the linker is a peptide, (GGGGS)n (SEQ ID NO:
3). In various embodiments, the targeting antibody of the multifunctional antibody-ligand
traps of this invention binds one of the following molecules: Cytotoxic T lymphocyte
associated antigen-4 (CTLA-4, CDI152), T-cell immunoglobulin and mucin-domain
containing-3 (TIM-3), CEACAM-1, Carcinoembryonic Antigen (CEA),V domain Ig
suppressor of T cell activation (VISTA), VSIGS, B and T lymphocyte attenuator (BTLA),
Herpesvirus Entry Mediator (HVEM), CD160, T cell Ig and ITM domain (TIGIT), CD226,
CD96, Lymphocyte activation gene-3 (LAG-3), 4-1BB (CDI137), Inducible T-Cell
Costimulator (ICOS), 0X-40 (CD134), glucocorticoid-induced TNFR-related protein
(GITR), IL6R, IL23R, IL17R, IL-6, [L-23, IL-17, CD39, CD73, CCR4, CCR5, CXCR4,
IL12R, CD4, CD25, CD3, epidermal growth factor receptor (EGFR, EGFRI1, ErbB-1,
HER1), ErbB-2 (HER2/neu), ErbB-3/HER3, ErbB-4/HER4, EGFR ligand, Vascular
endothelial growth factor (VEGF), VEGFR, RANK ligand (RANKL), RANK.

[0363] Figure 12. In various embodiments, multifunctional antibody-ligand traps of this
invention comprises a targeting antibody that binds a T cell inhibitory receptor or ligand,
ligand-binding ectodomain sequence of PD-1 (PD-lecd), and ligand-binding ectodomain
sequence of TGFBRII (TGFBRIIecd). In one embodiment, the multifunctional antibody-
ligand traps of this invention comprise a targeting antibody that binds CTLA-4, wherein the

heavy chain of the antibody is fused at the C-terminus to a ligand-binding ectodomain
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sequence of TGFBRII (TGFPRIIecd)(SEQ ID NO: 203) via a linker peptide, and the light
chain of the antibody is fused at the C-terminus to a ligand-binding ectodomain sequence of
PD-1 (PD-lecd: SEQ ID NO: 202) via a linker peptide. In one aspect, the linker is a
peptide, (GGGGS)n (SEQ ID NO: 3). In one example, multifunctional antibody-ligand trap
comprises a heavy chain corresponding to SEQ ID NO: 202 and a light chain corresponding
to SEQ ID NO: 203.

Design and characterization of antibody-ligand traps (Y-traps).

[0364] The cDNA for the antibody heavy chain and the cDNA for the antibody light

chain were gene synthesized and subsequently cloned into separate plasmids (pEvi3; evitria
AG, Switzerland) under the control of a mammalian promoter and polyadenylation signal.
Plasmid DNA was amplified in E. coli and DNA was purified using anion exchange kits for
low endotoxin plasmid DNA preparation. DNA concentration was determined by measuring
the absorption at a wavelength of 260 nm. Correctness of the sequences was verified with
Sanger sequencing (with up to two sequencing reactions per plasmid depending on the size
of the cDNA.) The plasmid DNAs for heavy and light chain were subsequently co-
transfected into suspension-adapted CHO K1 cells (originally received from ATCC and
adapted to serum-free growth in suspension culture at evitria). The seed was grown in
eviGrow medium, a chemically defined, animal-component free, serum-free medium. Cells
were transfected with eviFect (evitria AG, Switzerland). and the CHO cells were cultured in
eviMake2 (evitria AG, Switzerland), a serum-free, animal-component free medium.
Production was terminated once viability reached 75%, which occurred at day 8 after
transfection. Supernatant was harvested by centrifugation and subsequent filtration (0.2 um
filter). The antibody was purified using MabSelectTM SureTM. Protein identification of the
purified antibody from CHO-K1 cell supernatants was performed by liquid chromatography
FTFT tandem mass spectrometry (LCMS/MS) to confirm the amino acid sequence of the
heavy chain (HC) and light chain (LC)(e.g. Figure 2A. a-PDL1-TIM3ecd and a-PDI-
TIM3ecd). SDS-PAGE under reducing and non-reducing conditions was used to compare
the full-length, heavy chain and light chain of antibody-ligand traps and their corresponding
parent antibodies [e.g. Figure 3A. a-PDLI1-TIM3ecd, a-PD1-TIM3ecd, a-PDL1 mAb
(atezolizumab) and a-PD1 mAb (nivolumab).

[0365] Target binding ability of antibody-ligand traps.

[0366] (1) Binding to PD-1 ligand (ELISA): Biotinylated thPD-L1 (0-250 ng/ml) was
added to ELISA plates coated with either antibody-ligand trap (1pg/ml) or a-PDL1 antibody
(atezolizumab)(positive control)(1pg/ml), and detected by HRP-Avidin (R&D systems).
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Each experiment was performed twice, with triplicate wells for each indicated condition.
ELISA showing the ability of a-PDL1-TIM3 (lpg/ml) or a-PDL1 antibody
(atezolizumab)(positive control) (1pug/ml) to bind rhPD-L1 is shown in Figure 3A. This
assay 1s also used to evaluate the binding of any antibody-ligand traps comprising a ligand-
binding sequence of PD-1 ectodomain (PD-1ecd) to biotinylated rhPD-L1 and rh PD-L2.
[0367] (11) Binding to PD-1 (ELISA): Biotinylated rthPD-1 (0-250 ng/ml) was added to
plates coated with either antibody-ligand trap (1ug/ml) or a-PD1 antibody (nivolumab or
pembrolizumab)(positive control) (1ug/ml), and detected by HRP-Avidin (R&D systems).
Each experiment was performed twice, with triplicate wells for each indicated condition.
ELISA showing binding of a-PD1-TIM3ecd to rhPD-1 is shown in Figure 3A. This assay is
also used to evaluate the binding of any antibody-ligand trap comprising a PD-1 targeting
antibody.

[0368] (1i1) Binding to TIM-3 ligand/co-inhibitory receptor (CEACAM-1) in vitro.
thCEACAM-1 (5 pg) was incubated (overnight, 4°C) in the presence or absence of
antibody-ligand trap comprising a ligand-binding sequence of TIM-3 ectodomain
(TIM3ecd)(antibody-TIM3ecd) or a-gpl120-TIM3ecd (positive control)(10 ug each),
followed by incubation with protein A—agarose beads (10 pl) for 6h, and then
immunoprecipitated with protein A-—agarose beads. The precipitated complexes were
washed with immunoprecipitation buffer, re-suspended in NuPAGE sample buffer with
reducing agent, boiled, resolved on a Bis-Tris Criterion XT Gel system and transferred to a
PVDF membrane. Membranes were immunoblotted with primary antibodies [CEACAMI
(D1P4T); TIM3 (D5SDSR™)] overnight, washed, incubated with secondary antibodies and
visualized by Amersham ECL Western Blotting Detection Reagents. Binding of a-PD1-
TIM3ecd and a-PDL1-TIM3ecd to recombinant human (th) CEACAM-1 in vitro is shown
in Figure 2C. Immunoblot analyses detected thCEACAM-1 in a-PD1-TIM3ecd, a-PDL1-
TIM3ecd, and a-gp120-TIM3ecd protein A-pulled down immunoprecipitates, but not in
immunoprecipitates of a-PD-L1 mAb (atezolizumab), or a-PD1 mAb (nivolumab)(Figure
2C). This assay is also used to evaluate the binding of any antibody-ligand trap comprising
a ligand-binding sequence of a ligand-binding sequence of TIM-3 ectodomain(TIM-3ecd) to
rth CEACAM-1.

[0369] (iv) Binding to TIM-3 ligand/co-inhibitory receptor (CEACAM-1) on co-
stimulated human T cells. Human PBMC were co-stimulated with anti-CD3/anti-CD28
beads in ImmunoCult medium (STEMCELL technologies) in the presence or absence of
antibody-ligand trap comprising a ligand-binding sequence of TIM3ecd (antibody-
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TIM3ecd) or a-gp120-TIM3ecd (positive control)(10 pg each) for 6d. Cell lysates were
immunoprecipitated with protein A-—agarose beads (10 ul) for 6h. The precipitated
complexes were washed with immunoprecipitation buffer, re-suspended in NuPAGE
sample buffer with reducing agent, boiled, resolved on a Bis-Tris Criterion XT Gel system
and transferred to a PVDF membrane. Membranes were immunoblotted with primary
antibodies [CEACAM1 (D1P4T), TIM3 (D5SD5SR™)] overnight, washed, incubated with
secondary antibodies and visualized by Amersham ECL Western Blotting Detection
Reagents. Binding of a-PD1-TIM3ecd and a-PDLI-TIM3ecd to CEACAM-1 on co-
stimulated human T cells is shown in Figure 2D. Immunoblot analyses with the CEACAM-
1 antibody detected CEACAM-1 in protein A-immunoprecipitates of a-PD1-TIM3ecd and
a-PDL1-TIM3ecd treated cell lysates, but not in immunoprecipitates of a-PD-L1 mAb
(atezolizumab), or a-PD1 mAb (nivolumab) treated cell lysates. Immunoblot analyses with
the TIM-3ecd antibody detected the heavy chain of a-PD1-TIM3ecd or a-PDL1-TIM3ecd in
protein A-immunoprecipitates of a-PD1-TIM3ecd and a-PDL1-TIM3ecd treated cell
lysates, but not in immunoprecipitates of a-PD-L1 mAb (atezolizumab), or a-PD1 mAb
(nivolumab) treated cell lysates. This assay is also used to evaluate the binding of any
antibody-ligand trap comprising a ligand-binding sequence of TIM-3 ectodomain (TIM-
3ecd) to CEACAM-1 on co-stimulated human T cells.

[0370] (v) Binding to TGFB (ELISA). The ability of antibody-ligand traps comprising a
ligand-binding sequence of TGFPRII ectodomain (TGFpRII)(antibody-TGFpRIIecd) to
bind TGFpwas evaluated by ELISA, wherein recombinant human TGFp (thTGFB1; 0-2000
pg/ml) was added to plates coated with antibody-TGFBRII (1 Bg/ml), which was detected by
biotinylated anti-TGFB1 and HRP-Avidin (R&D systems). Plates coated with non-specific
IgG-TGFPBRII and rhTGFBRII-F¢ served as positive controls to analyze the binding ability
of the test samples to TGF.

[0371]  Standard ELISA is used to assess the multifunctional ability of any antibody-
ligand trap to bind the primary antibody target and also capture the ligands targeted by the
fused cognate receptor ectodomain sequence (Receptor ecd). In each case, ELISA plates
will be coated with antibody-ligand trap (1 pg/ml), followed by addition of biotinylated-
target molecule (0-1000 ng/ml), and detection with HRP-Avidin (R&D systems).

[0372]  Ability of antibody-ligand traps to promote IFNy expression and counteract

exhaustion of co-stimulated 1 cells:
[0373] (A) Human PBMCs were stimulated with anti-CD3/anti-CD28 beads (Sul/ml)
and rhIL-2, in the presence or absence of a-PD1-TIM3ecd, a-PDL1-TIM3ecd, a-PD-L1
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mAb (atezolizumab), a-PD1 mAb (nivolumab), a-human TIM3 Ab (F38-2E2), or the
combination of a-PD1 mAb and a-TIM3 Ab (5 Og/ml each) for 3-9d. Interferon-y (IFN-y)
in cell supernatants at each indicated time (3d, 6d, and 9d) was quantified by ELISA (Data
represent mean = SEM of 3 in vitro replicates for each group). ELISA demonstrated that a-
PDL1-TIM3ecd and a-PD1-TIM3ecd are significantly more effective in promoting IFNy
expression and counteracting exhaustion of co-stimulated T cells in vifro compared to either
a-PDL1 (atezolizumab), a-PD-1 (pembrolizumab), a-TIM3 Ab, or even the combination of
a-PD1 mAb and a-TIM3 Ab.

[0374] (B) Human PBMCs were stimulated with anti-CD3/anti-CD28 beads (5ul/ml)
and rhIL-2, in the presence or absence of a-PD1-TIM3ecd, a-PDL1-TIM3ecd, a-PD-L1
mAb (atezolizumab), a-PD1 mAb (nivolumab), a-human TIM3 Ab (F38-2E2), or the
combination of a-PD1 mAb and a-TIM3 Ab (5 pg/ml each) for 16h or 40h, and IFN-y in
cell supernatants was quantified by ELISA (mean + SEM of 3 in vitro replicates/group). a-
PDL1-TIM3ecd is significantly more effective in promoting IFNy expression by co-
stimulated T cells in vitro compared to either a-PDL1 (atezolizumab), a-PD-1
(pembrolizumab), a-TIM3 Ab, or even the combination of a-PD1 mAb and a-TIM3 Ab
[data represent the fold-change in IFNy expression in each antibody-treated group compared
to co-stimulation without antibody].

[0375] (C) a-PD1-TIM3ecd counteracts TGF[3 mediated suppression of I[FNy expression
in co-stimulated T cells. Human PBMCs were stimulated with anti-CD3/anti-CD28 and
rhIL-2 in the presence or absence of thTGFB1 (5 ng/ml) with or without either a-PDL1-
TIM3 (5 pg/ml) for 16h or 40h, and Interferon-y (IFN-y) in cell supernatants was quantified
by ELISA (Data represent mean = SEM of 3 in vitro replicates for each group).

[0376] Treatment of humanized mice bearing human tumor-xenografts. Immune

deficient NSG mice (NOD/Shi-scid IL-2rg™")(4-8 week old) were reconstituted with

adoptive transfer of human peripheral blood mononuclear cells (PBMCs) or human bone
marrow CD34" cells from a normal donor. Humanized mice were inoculated with human
tumor cells . Following tumor inoculation, mice were allocated to groups using blinded
block randomization and treated (5 mg/kg i.p. every 5d) with either vehicle alone (untreated
control) or the following antibodies: a-PDL1-TIM3ecd; a-PDL1-TIM3ecd, a-PDLI1
(atezolizumab); a-TIM-3; a-PD-1 (pembrolizumab); combination of a-PDL1 and a-TIM-3;
combination of a-PDL1 and a-TIM-3.
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[0377]  Bioluminescent imaging of primary tumors. Tumor burden in mice bearing
MDA-MB-231-Luc was assessed by visualization of in vivo luciferase activity using a
Xenogen IVIS Spectrum system. Images were acquired at 10 min post injection of 50 mg/kg
i.p. dose of luciferin. To detect metastases, the lower portion of each animal was shielded
before re-imaging to minimize bioluminescence from the primary tumor. Lungs were
harvested and imaged ex vivo to confirm in vivo observations. Photon flux was used to
quantify the differences in tumor burden between treatment groups.

[0378]  Evaluation of therapeutic efficacy: Tumor size was measured weekly for 6 weeks

[length, width, height], and tumor volume calculated. Tumor growth inhibition (%TGI)
values was calculated using initial (1) and final (f) tumor volumes for the treatment (T) and
untreated control (C) groups by the formula: %TGI = [ 1-(Tf-T1)/(Cf-Ci)] x100.

[0379]  Immunophenotype analysis of T cells — Flow cytometry:

[0380] Tumors, draining lymph node (DLN), and bone marrow (BM) were harvested
from mice in untreated control and treatment groups (at the end of therapy) for
immunophenotype analysis of T cells, as follows: (a) Regulatory T cells: Tregs in tumor-
infiltrating, DLN, or BM T cells isolated from mice in each group were measured by flow
cytometry. Cells were stained extracellularly with anti-human CD4-PE, anti-human CD25-
PE-CY™S5, and anti-human CDI27-FITC (BD Biosciences). The cells were then be
permeabilized and stained intracellularly with anti-human FOXP3-APC or the
corresponding isotype control IgG1-APC (eBioscience), and then analyzed by flow
cytometry to quantify Tregs (CD4"CD25°CD127°YFOXP3" cells). (b) Memory T cells:
CD8+ and CD4+ T cells with a central memory (CD45RO+ CD62L+) or effector memory
(CD45RO+ CD62L-) immunophenotype were measured in BM, DLN, and tumor-
infiltrating T cells isolated from mice in each group. Cells were stained with anti-human
CD4-PE, anti-human CD8-PE-CY ™7, anti-human CD45R0O-APC, and anti-human CD62L-
FITC (BD Biosciences), and analyzed by flow cytometry to quantify T cells with a central
memory phenotype (CD45RO""CD62L"eY). (¢) Tumor-reactive CD4+ and CD8+ T cells
expressing IFNy: To evaluate tumor-specific IFNy expression in T cells, DLN or BM cells
were plated (2x10° cells/ well) in the presence of tumor cell lysate, non-specific control
peptide, or medium. Cells were cultured for 72h followed by incubation with Golgi stop for
4h. Cells were stained extracellularly with anti-CD4-FITC and anti-CD8-APC antibodies,
permeabilized, stained intracellularly with anti-IFNystained extracellularly with anti-CD4-

FITC and anti-CD8-APC antibodies, permea(d) T cell density in primary tumors: Tumor
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volume was calculated, and flow cytometry was used to calculate the absolute number of
CD4+ and CD8+ T cells per mm’ of tumor.

[0381]  Evaluation of immuno-inhibitory receptors/ligands in the TME.:

[0382] Tumors from mice in untreated control and treatment groups (at the end of
treatment) were analyzed for expression of the following immunoreceptors/ligands that
inhibit T cell activation or induce T cell exhaustion: (a) Expression of PD-1 and PD-L1 on
tumor-infiltrating T cells, DLN T cells, and tumor cells: Cells were stained with anti-human
CD4-APC, CDS8-FITC, and either anti-human PD-1-PE or PD-L1-PE, and the mean
percentage of T cells expressing PD-1 or PD-L1 and tumor cells expressing PD-L1 were
quantified by flow cytometry. The level of PD-L1 expression in tumors was also assessed
by IHC. (b) Expression of TIM-3 and TIM-3 ligands (Galectin-9 and CEACAM-1) on
tumor-infiltrating T cells, DLN T cells and tumor cells: Cells were stained with anti-human
CD4-APC, CDS8-FITC, and either anti-human TIM-3-PE, Galectin-9-PE, or CEACAM-1-
PE (BD Biosciences), and the mean percentage of T cells expressing TIM-3 and tumor cells
expressing Galectin-9 or CEACAM-1 were quantified by flow cytometry. (c) TGFf
signaling: Immunoblot analyses of T cells - Smad-2/3/4 expression and activity
(phosphorylation).

[0383]  Assessment of signatures of immune dysfunction in TILs (elevated Tregs and/or T

cell exhaustion). RNA is extracted from tumors (from all treatment and control groups) and

RNA-Seq was performed (including quality check, library preparation, sequencing and data
processing). Mathematical deconvolution is applied to bulk RNA-Seq data using the cell
type-specific reference gene expression profiles (RGEPs) from Cancer single-cell RNA
sequencing data. Deconvolution is performed using a collection of differentially expressed
genes that facilitate annotation of the four T-cell subtypes as naive-like, regulatory,
cytotoxic, and exhausted, and the estimated proportion of each subtype is calculated for
105

each sample

subtypes (CD4" Tyl cells, CD4" Tregs, CDS" cytotoxic T cells, and CD8" exhausted T

. This approach is used to evaluate a relative index of four distinct T cells

cells) based on the differential expression of T cell markers. The following ratios serve as
numerical surrogates of the relative infiltration of tumors with different subsets of CD4" or
CD8" TILs: (i) Treg/Tyl and (i) exhausted CD8+ T cells/cytotoxic CD8+ T cells.
Simultaneously, expression of specific markers that characterize Tyl cells (TBET, IFNy
cells (TBET, IFNed CD8+ T cells/cytotoxic CD8+ T cells. Simultaneously, expression of

specific are measured in parallel multiplex RT-PCR reactions (QuantiTect, Qiagen) to
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calculate the following ratios: (1) Treg/Tul = FOXP3/TBET or CTLA-4/IFNUT; (i1)
exhausted T cells/cytotoxic T cells = (TIM3 + PD-1)/GZMB. RNA-Seq data is also be used
to assess expression of immuno-inhibitory ligands.

[0384]  Although the invention has been described with reference to the above example,
it will be understood that modifications and variations are encompassed within the spirit and

scope of the invention. Accordingly, the invention is limited only by the following claims.
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What is claimed is:
1. A molecule comprising a targeting moiety and one or more immunomodulatory
moieties, wherein:

(a) the targeting moiety comprises a polypeptide which specifically binds a
component of a tumor cell, tumor microenvironment, tumor associated growth factor or
receptor, tumor associated cytokine or receptor, tumor associated T lymphocyte, T cell co-
stimulatory or inhibitory molecule, immune cell, pathogen, or pathogen-associated cell, and

(b) the immunomodulatory moiety comprises the extracellular domain (ECD)
sequence or ligand binding fragment thereof of a T lymphocyte immunoreceptor, T cell
inhibitory receptor (TCIR), T-cell co-inhibitory molecule, T- cell co-stimulatory molecule,
B lymphocyte receptor, DC receptor, NK cell receptor, cytokine receptor, growth factor
receptor, chemokine receptor, or tumor cell receptor.

2. The molecule of claim 1, wherein the targeting moiety polypeptide comprises an
antigen-binding domain of an immunoglobulin, antibody, bispecific or multispecific
antibody, antibody fragment, single chain variable fragment (scFv), bivalent or multivalent
scFv, or a Fc-containing polypeptide.

3. The molecule of claim 1, wherein the targeting moiety polypeptide is an antibody
that specifically binds a T cell inhibitory receptor (TCIR), a T cell inhibitory receptor ligand
(TCIR ligand), a T-cell co-inhibitory molecule, or a T cell co-stimulatory molecule; or
comprises a ligand-binding sequence from the extracellular domain (ECD) of a receptor or
ligand.

4. The molecule of claim 2, wherein the targeting moiety is an antibody and the
immunomodulatory moiety is fused to the C terminus of the heavy chain of the antibody.

5. The molecule of claim 2, wherein the targeting moiety is an antibody and the
immunomodulatory moiety is fused to the C terminus of the light chain of the antibody.

6. The molecule of claim 1, wherein the targeting moiety polypeptide specifically
binds one or more of Cytotoxic T lymphocyte associated antigen-4 (CTLA-4, CD152),
Programmed Death-1 protein (PD-1), Programmed death ligand-1 (PD-L1), Programmed
death ligand (PD-L2), B7-H3 (CD276), T-cell immunoglobulin and mucin-domain
containing-3 (TIM-3), Carcinoembryonic antigen-related cell adhesion molecule 1
(CEACAM-1), Carcinoembryonic Antigen (CEA), V domain Ig suppressor of T cell
activation (VISTA), V-set and immunoglobulin domain containing 8 (VSIGS8), B and T
lymphocyte attenuator (BTLA), Herpesvirus Entry Mediator (HVEM), CD160, T cell Ig
and ITM domain (TIGIT), CD226, CD96, Lymphocyte activation gene-3 (LAG-3),
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transforming growth factor B (TGF-B), transforming growth factor B receptor (TGFBR),
Receptor Activator of Nuclear Factor k B (RANK), RANK ligand (RANKL), 4-1BB
(CD137), Inducible T-Cell Costimulator (ICOS), OX-40 (CD134), glucocorticoid-induced
TNFR-related protein (GITR), CD27, IL6R, IL23R, IL17R, IL-6, IL-23, IL-17,CD39,
CD40, CD40L, CD47, CD73,CCR4, CCR5, CXCR4, IL12R, CD4, IL-2R, CD25, CD3,
gp120, Epidermal growth factor receptor (EGFR, EGFRI1, ErbB-1, HER1), ErbB-2
(HER2/neu), ErbB-3/HER3, ErbB-4/HER4, Epidermal growth factor (EGF), Transforming
growth factor a (TGFa), Vascular endothelial growth factor (VEGF), Vascular endothelial
growth factor receptor-1 (VEGFR-1), VEGFR-2 or VEGFR-3.

7. The molecule of claim 1, wherein the immunomodulatory moiety comprises the
extracellular ligand-binding sequence or ligand binding fragment thereof of transforming
growth factor [ receptor II (TGFBRII), programmed death 1 protein (PD-1), T cell
immunoglobulin and mucin domain containing 3 (TIM-3), B- and T-lymphocyte attenuator
(BTLA), CD160, CD226, T cell Ig and ITM domain (TIGIT), CD96, CD44, Colony
stimulating factor 1 receptor (CSF1R), CCR4, Killer-cell immunoglobulin-like receptor
(KIR), Vascular endothelial growth factor receptor (VEGFR), Receptor Activator of
Nuclear Factor k B (RANK), V-set and immunoglobulin domain containing 8 (VSIGS),
LIGHT (TNFSF14), Leukocyte Associated Immunoglobulin-like Receptor 1 (LAIR1), or V
domain Ig suppressor of T cell activation (VISTA).

8. The molecule of claim 1, further comprising a linker.

9. The molecule of claim 8, wherein the linker fuses the targeting moiety and the

immunomodulatory moiety.

10.  The molecule of claim 8, wherein the linker comprises the sequence of SEQ ID
NOs: 3,4, or 5.
11.  The molecule of claim 1, wherein the immunomodulatory moiety comprises the

ECD or a ligand binding fragment thereof of TIM-3.

12. The molecule of claim 11, wherein the ligand binding fragment comprises the
CEACAM-1 binding fragment of TIM-3.

13.  The molecule of claim 11, wherein the immunomodulatory moiety comprises the
sequence of SEQ ID NO: 2.

14.  The molecule of claim 1 wherein the targeting moiety is a polypeptide that binds to
PD-1, PD-L1, CTLA4, LAG3, VISTA, TIGIT, BTLA, CCR4, 41BB, 0X40, GITR,
VEGF, RANKL, TGF-B, IL6R, EGFR, HER2/neu, or gp120 and the immunomodulatory
moiety is the ECD or a ligand binding fragment thereof of TIM-3.
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15.  The molecule of claim 1 wherein the immunomodulatory moiety comprises the ECD
or a ligand binding fragment thereof of CD226.

16.  The molecule of claim 15 where in the immunomodulatory moiety comprises the
sequence of SEQ ID NO: 9.

17.  The molecule of claim 15 wherein the targeting moiety comprises a polypeptide that
binds to TIM-3, BTLA, CCR4, CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB,
0X40, GITR, RANKL, TGF-B, IL-6R, EGFR, HER2/neu, VEGF, or gp120.

18.  The molecule of claim 1 wherein the immunomodulatory moiety is the ECD or a
ligand binding fragment thereof of CD44.

19.  The molecule of claim 15 where in the immunomodulatory moiety comprises the
sequence of SEQ ID NO: 36.

20.  The molecule of claim 1 wherein the targeting moiety comprises a polypeptide that
binds to TIM-3, BTLA, CCR4, CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB,
0X40, GITR, RANKL, TGF-B, IL-6R, EGFR, HER2/neu, VEGF, or gpl120 and the
immunomodulatory moiety is the ECD or a ligand binding fragment thereof of CD44.

21.  The molecule of claim 1 wherein the immunomodulatory moiety comprises the ECD
or a ligand binding fragment thereof of VSIGS.

22.  The molecule of claim 15 where in the immunomodulatory moiety comprises the
sequence of SEQ ID NO: 55.

23.  The molecule of claim 1 wherein the targeting moiety comprises a polypeptide that
binds to TIM-3, BTLA, CCR4, CTLA4, LAG3, PD-1, PD-L1, TIGIT, VISTA, 41BB,
0X40, GITR, RANKL, TGF-B, IL-6R, EGFR, HER2/neu, VEGF, or gpl120 and the
immunomodulatory moiety is the ECD or a ligand binding fragment thereof of VSIGS.

24.  The molecule of claim 1, wherein the molecule comprises the sequence of SEQ ID
NOs: 10 and 145; 11 and 146; 12 and 147; 13 and 148; 14 and 149; 15 and 150; 16 and 151;
17 and 152; 18 and 153; 19 and 154, 20 and 155; 21 and 156; 22 and 157; 23 and 158; 24
and 159; 25 and 160; 26 and 161; 27 and 162; 28 and 163; 29 and 164; 30 and 165; 31 and
166; 32 and 167; 33 and 168; 34 and 169; 35 and 170; 37 and 171; 38 and 172; 39 and 173;
40 and 174; 41 and 175; 42 and 176; 43 and 177; 44 and 178; 45 and 179; 46 and 180; 47
and 181; 48 and 182; 49 and 183; 50 and 184; 51 and 185; 52 and 186; 53 and 187; 58 and
188; 59 and 189; 60 and 61; 62 and 63; 64 and 65; 66 and 67; 68 and 69; 70 and 71; 72 and
73; 74 and 75; 76 and 77; 78 and 79; 80 and 81; 82 and 83; 84 and 85; 86 and 87; 88 and
89; 90 and 91; 92 and 93; 94 and 95; 96 and 97; 98 and 99; 100 and 101; 102 and 103; 104
and 105; 106 and 107; 108 and 109; 110 and 111; 112 and 113; 114 and 115; 116 and 117,
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118 and 119; 120 and 121; 122 and 123; 124 and 125; 126 and 127; 128 and 129; 130 and
131; 132 and 133; 134 and 135; 136 and 137; 138 and 139; 140 and 141; 142 and 143; 192
and 193; 209 and 210; 211 and 212; 221 and 222; 223 and 224; 233 and 234, 235 and 236;
245 and 246; 247 and 248; 257 and 258; 259 and 260; 269 and 270; 271 and 272; 275 and
276; 279 and 280; 283 and 284; 287 and 288; 290 and 291; 292 and 293; 294 and 295, 296
and 297 or 298 and 299.

25.  The molecule of claim 14, wherein the targeting moiety comprises a polypeptide that
binds PD-1 or PD-L1 and the immunomodulatory moiety is the ECD or ligand binding
fragment thereof of TIM-3.

26.  The molecule of claim 25, wherein the targeting moiety comprises an antibody and
the immunomodulatory moiety is fused to either the heavy chain or to the light chain of the
targeting moiety.

27.  The molecule of claim 26, wherein the molecule comprises the sequence of SEQ ID
NOs: 51 and 185.

28.  The molecule of claim 26, wherein the molecule comprises the sequence of SEQ ID
NOs: 52 and 186.

29.  The molecule of claim 26, wherein the molecule comprises the sequence of SEQ ID
NOs: 53 and 187.

30.  The molecule of claim 26, wherein the molecule comprises the sequence of SEQ ID
NOs: 192 and 193.

31.  The molecule of claim 14, wherein the targeting moiety comprises a polypeptide that
binds CTLA-4 and the immunomodulatory moiety is the ECD or ligand binding fragment
thereof of TIM-3.

32.  The molecule of claim 31, wherein the molecule comprises the sequence of SEQ ID
NOs: 50 and 184.

33.  The molecule of claim 14, wherein the targeting moiety comprises a polypeptide that
binds LAG-3 and the immunomodulatory moiety is the ECD or ligand binding fragment
thereof of TIM-3.

34.  The molecule of claim 33, wherein the molecule comprises the sequence of SEQ ID
NOs: 26 and 161.

35.  The molecule of claim 14, wherein the targeting moiety comprises a polypeptide that
binds VISTA and the immunomodulatory moiety is the ECD or ligand binding fragment
thereof of TIM-3.
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36.  The molecule of claim 35, wherein the molecule comprises the sequence of SEQ ID
NOs: 12 and 147.

37.  The molecule of claim 14, wherein the targeting moiety comprises a polypeptide that
binds TIGIT and the immunomodulatory moiety is the ECD or ligand binding fragment
thereof of TIM-3.

38.  The molecule of claim 37, wherein the molecule comprises the sequence of SEQ ID
NOs: 17 and 152.

39.  The molecule of claim 14, wherein the targeting moiety comprises a polypeptide that
binds BTLA and the immunomodulatory moiety is the ECD or ligand binding fragment
thereof of TIM-3.

40.  The molecule of claim 39, wherein the molecule comprises the sequence of SEQ ID
NOs: 22 and 157.

41.  The molecule of claim 14, wherein the targeting moiety comprises a polypeptide that
binds CCR-4 and the immunomodulatory moiety is the ECD or ligand binding fragment
thereof of TIM-3.

42.  The molecule of claim 41, wherein the molecule comprises the sequence of SEQ ID
NOs: 31 and 166.

43.  The molecule of claim 14, wherein the targeting moiety comprises a polypeptide that
binds 4-1BB and the immunomodulatory moiety is the ECD or ligand binding fragment
thereof of TIM-3.

44.  The molecule of claim 43, wherein the molecule comprises the sequence of SEQ ID
NOs: 116 and 117.

45.  The molecule of claim 14, wherein the targeting moiety comprises a polypeptide that
binds VEGF and the immunomodulatory moiety is the ECD or ligand binding fragment
thereof of TIM-3.

46.  The molecule of claim 45, wherein the molecule comprises the sequence of SEQ ID
NOs: 88 and 89.

47.  The molecule of claim 1, wherein the immunomodulatory moiety comprises the
ECD or ligand binding fragment thereof of BTLA or LIGHT.

48.  The molecule of claim 47, wherein the ligand binding fragment comprises an
Herpesvirus entry mediator (HVEM, CD 270) binding fragment.

49.  The molecule of claim 48, wherein the immunomodulatory moiety comprises the

sequence of SEQ ID NO: 8 or 302.
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50.  The molecule of claim 1, wherein the immunomodulatory moiety comprises the
ECD or ligand binding fragment thereof of CD226.

S51.  The molecule of claim 50, wherein the ligand binding fragment comprises a CD155
or CD112 binding fragment.

52.  The molecule of claim 51, wherein the ligand binding fragment comprises the
sequence of SEQ ID NO: 9.

53.  The molecule of claim 1, wherein the immunomodulatory moiety comprises the
ECD or ligand binding fragment thereof of VSIGS.

54. The molecule of claim 53, wherein the ligand binding fragment comprises a VISTA
binding fragment.

55.  The molecule of claim 52, wherein the ligand binding fragment comprises the
sequence of SEQ ID NO: 55.

56.  The molecule of claim 1, wherein the immunomodulatory moiety comprises the
ECD or ligand binding fragment thereof of CCR4.

57.  The molecule of claim 56, wherein the ligand binding fragment comprises a CCL22
binding fragment.

58. A molecule comprising a targeting moiety, a first immunomodulatory moiety and a
second immunomodulatory moiety, wherein:

(a) the targeting moiety comprises a polypeptide that specifically binds one or
more of Cytotoxic T lymphocyte associated antigen-4 (CTLA-4, CD152), Programmed
Death-1 protein (PD-1), Programmed death ligand-1 (PD-L1), Programmed death ligand
(PD-L2), B7-H3 (CD276), T-cell immunoglobulin and mucin-domain containing-3 (TIM-
3), Carcinoembryonic antigen-related cell adhesion molecule 1 (CEACAM-I1),
Carcinoembryonic Antigen (CEA), V domain Ig suppressor of T cell activation (VISTA),
V-set and immunoglobulin domain containing 8 (VSIGS8), B and T lymphocyte attenuator
(BTLA), Herpesvirus Entry Mediator (HVEM), CD160, T cell Ig and ITM domain (TIGIT),
CD226, CD96, Lymphocyte activation gene-3 (LAG-3), transforming growth factor B
(TGF-P), transforming growth factor B receptor (TGFBR), Receptor Activator of Nuclear
Factor k« B (RANK), RANK ligand (RANKL), 4-1BB (CD137), Inducible T-Cell
Costimulator (ICOS), 0X-40 (CD134), glucocorticoid-induced TNFR-related protein
(GITR), CD27, IL6R, IL23R, IL17R, IL-6, IL-23, IL-17,CD39, CD40, CD40L, CD47,
CD73,CCR4, CCR5, CXCR4, IL12R, CD4, IL-2R, CD25, CD3, gp120, Epidermal growth
factor receptor (EGFR, EGFRI1, ErbB-1, HER1), ErbB-2 (HER2/neu), ErbB-3/HER3,
ErbB-4/HER4, Epidermal growth factor (EGF), Transforming growth factor o (TGFa),
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Vascular endothelial growth factor (VEGF), Vascular endothelial growth factor receptor-1
(VEGFR-1), VEGFR-2 or VEGFR-3.

(b) the first immunomodulatory moiety comprises the extracellular ligand-
binding sequence or ligand binding fragment thereof of transforming growth factor 8
receptor II (TGFBRII), programmed death 1 protein (PD-1), T cell immunoglobulin and
mucin domain containing 3 (TIM-3), B- and T-lymphocyte attenuator (BTLA), CD226, T
cell Ig and ITIM domain (TIGIT), CD44, Colony stimulating factor 1 receptor (CSF1R),
CCR4, Killer-cell immunoglobulin-like receptor (KIR), Vascular endothelial growth factor
receptor (VEGFR), Receptor Activator of Nuclear Factor k B (RANK), V-set and
immunoglobulin domain containing 8 (VSIG8), LIGHT (TNFSF14), Leukocyte Associated
Immunoglobulin-like Receptor 1 (LAIR1), or V domain Ig suppressor of T cell activation
(VISTA); and

(©) the second immunomodulatory moiety comprises the extracellular ligand-
binding sequence or ligand binding fragment thereof of transforming growth factor 8
receptor II (TGFBRII), programmed death 1 protein (PD-1), T cell immunoglobulin and
mucin domain containing 3 (TIM-3), B- and T-lymphocyte attenuator (BTLA), CD226, T
cell Ig and ITM domain (TIGIT), CD44, Colony stimulating factor 1 receptor (CSF1R),
CCR4, Killer-cell immunoglobulin-like receptor (KIR), Vascular endothelial growth factor
receptor (VEGFR), Receptor Activator of Nuclear Factor k B (RANK), V-set and
immunoglobulin domain containing 8 (VSIG8), LIGHT (TNFSF14), Leukocyte Associated
Immunoglobulin-like Receptor 1 (LAIR1), or V domain Ig suppressor of T cell activation
(VISTA).

59.  The molecule of claim 58, wherein the molecule comprises the sequence of SEQ ID
NOs: 201 and 202; 203 and 204; 205 and 206; 207 and 208; 213 and 214; 215 and 216; 217
and 218; 219 and 220; 225 and 226; 227 and 228; 229 and 230; 231 and 232; 237 and 238;
239 and 240; 241 and 242 ; 243 and 244; 249 and 250; 251 and 252; 253 and 254; 255 and
256; 261 and 262; 263 and 264; 265 and 266; 267 and 268; 273 and 274; 277 and 278; 281
and 282; 285 and 286.

60. The molecule of claim 58, wherein the targeting moiety polypeptide comprises an
antigen-binding domain of an immunoglobulin, antibody, bispecific or multispecific
antibody, antibody fragment, single chain variable fragment (scFv), bivalent or multivalent
scFv, a ligand-binding sequence from the extracellular domain (ECD) of a receptor, or Fc-
containing polypeptide.

61.  The molecule of claim 58, wherein the targeting moiety polypeptide is an antibody.
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62.  The molecule of claim 61, wherein the first immunomodulatory moiety is attached
to the C-terminus of a heavy chain or a light chain of the antibody.

63. The molecule of claim 61, wherein the second immunomodulatory moiety is
attached to the C-terminus of a heavy chain or a light chain of the antibody.

64. The molecule of claim 58, wherein the second immunomodulatory moiety is
attached to the first immunomodulatory moiety.

65. The molecule of any of claims 62-63 wherein the first and second
immunomodulatory moiety is attached to the heavy chain or the light chain of the antibody
with a linker.

66. The molecule of claim 64, wherein the second immunomodulatory moiety is
attached to the first immunomodulatory moiety with a linker.

67.  The molecule of claim 65 or 66, wherein the linker comprises the sequence of SEQ
ID NOs: 3,4 or 5.

68.  The molecule of claims 62 and 63, wherein the first immunomodulatory moiety is
attached to the heavy chain of the antibody and the second immunomodulatory moiety is
attached to the light chain of the antibody.

69.  The molecule of claim 68, wherein the first immunomodulatory moiety comprises
the ECD or ligand binding fragment thereof of TIM3.

70.  The molecule of claim 68, wherein the second immunomodulatory moiety comprises
the ECD or ligand binding fragment thereof of PD-1.

71.  The molecule of claim 65, wherein the first immunomodulatory moiety comprises
the ECD or ligand binding fragment thereof of TGFBRII and the second immunomodulatory
moiety comprises the ECD or ligand binding fragment thereof of TIM-3.

72.  The molecule of claim 71, wherein the first immunomodulatory moiety comprises
the ECD or ligand binding fragment thereof of PD-1 and the second immunomodulatory
moiety comprises the ECD or ligand binding fragment thereof of TIM-3.

73.  The molecule of claims 62 and 63, wherein the first immunomodulatory moiety
comprises the ECD or ligand binding fragment thereof of TGFPRII and the second
immunomodulatory moiety comprises the ECD or ligand binding fragment thereof of PD-1.
74.  The molecule of claim 61, wherein the antibody specifically binds IL6R, CTLA-4,
EGFR, HER2, or VEGF.

75.  The molecule of claim 65, wherein the targeting moiety is an antibody that binds

CTLA-4, the first immunomodulatory moiety is the ECD or ligand-binding fragment

104



WO 2018/218215 PCT/US2018/034755

thereof of TGFBRIL, and the second immunomodulatory moiety is the ECD or ligand-
binding fragment thereof of TIM-3.

76.  The molecule of claim 75, wherein the molecule comprises the sequences of SEQ ID
NOs: 203 and 204.

77.  The molecule of claim 65, wherein the targeting moiety is an antibody that binds
CTLA-4, the first immunomodulatory moiety is the ECD or ligand-binding fragment
thereof of TGFBRIL, and the second immunomodulatory moiety is the ECD or ligand-
binding fragment thereof of PD-1.

78.  The molecule of claim 77, wherein the molecule comprises the sequences of SEQ ID
NOs: 201 and 202.

79.  The molecule of claim 65, wherein the targeting moiety is an antibody that binds
CTLA-4, the first immunomodulatory moiety is the ECD or ligand-binding fragment
thereof of TIM-3, and the second immunomodulatory moiety is the ECD or ligand-binding
fragment thereof of PD-1.

80. The molecule of claim 65, wherein the targeting moiety is an antibody that binds
CTLA-4, the first immunomodulatory moiety is the ECD or ligand-binding fragment
thereof of PD-1 and the second immunomodulatory moiety is the ECD or ligand-binding
fragment thereof of TIM-3.

81.  The molecule of claim 79 or 80, wherein the molecule comprises the sequences of
SEQ ID NOs: 205 and 206 or 207 and 208.

82.  The molecule of claim 65, wherein the targeting moiety is an antibody that binds
PD-1 or PD-L1, the first immunomodulatory moiety is the ECD or ligand-binding fragment
thereof of TGFBRIL, and the second immunomodulatory moiety is the ECD or ligand-
binding fragment thereof of TIM-3.

83.  The molecule of claim 82, wherein the molecule comprises the sequences of SEQ ID
NOs: 273 and 274; 277 and 278; 285 and 286; or 281 and 282.

84.  The molecule of claim 65, wherein the targeting moiety is an antibody that binds IL-
6R, the first immunomodulatory moiety is the ECD or ligand-binding fragment thereof of
TGFBRIL, and the second immunomodulatory moiety is the ECD or ligand-binding
fragment thereof of TIM-3.

85.  The molecule of claim 84, wherein the molecule comprises the sequences of SEQ ID

NOs: 215 and 216.
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86. A fusion protein comprising the extracellular binding domain (ECD) or ligand
binding fragment thereof of TIM-3 and the ECD or ligand binding fragment thereof of
TGFRPIIL, PD-1, BTLA, LIGHT, CD226, LAIR1, or VSIGS.

87.  The fusion protein of claim 86, wherein the fusion protein comprises the ECD or
ligand binding fragment thereof of TIM-3 and the ECD or ligand binding fragment thereof
of TGFBRIL

88.  The fusion protein of claim 87, wherein the fusion protein comprises the sequence of
SEQ ID NO: 190.
89.  The fusion protein of claim 86, wherein the fusion protein comprises the ECD or

ligand binding fragment thereof of TIM-3 and the ECD or ligand binding fragment thereof
of PD-1.

90. The fusion protein of claim 89, wherein the fusion protein comprises the sequence of
SEQ ID NOs: 195, 196 or 197.

91.  The fusion protein of any of claims 86-90 further comprising an Fc.

92. A composition comprising the molecule or fusion protein of any of claims 1-90 and
a pharmaceutically acceptable carrier.

93. A method of treating a subject having cancer or an infectious disease comprising
administering to the subject the molecule or fusion protein of any of claims 1-90 or the
composition of claim 91.

94,  The method of claim 93, where in the molecule or composition is administered by
intracutaneous, subcutaneous, intravenous, intraperitoneal, intraarterial, intrathecal,
intracapsular, intraorbital, intracardiac, intradermal, transdermal, transtracheal, subcuticular,
intraarticulare, subcapsular, subarachnoid, intraspinal and intrasternal , oral, sublingual
buccal, rectal, vaginal, nasal or ocular administrations, by infusion, inhalation, or
nebulization or by parenteral administration.

95.  The method of claim 93, wherein the cancer is selected from the group consisting of
Lung cancer, Breast cancer, Colorectal cancer, Prostate cancer, Stomach cancer, Liver
cancer, cervical cancer, Esophageal cancer, Bladder cancer, Non-Hodgkin lymphoma,
Leukemia, Pancreatic cancer, Kidney cancer, endometrial cancer, Head and neck cancer,
Lip cancer, oral cancer, Thyroid cancer, Brain cancer, Ovary cancer, Melanoma,
Gallbladder cancer, Laryngeal cancer, Multiple myeloma, Nasopharyngeal cancer, Hodgkin

lymphoma, Testis cancer and Kaposi sarcoma.
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96.  The method of claim 93, wherein the infectious disease is selected from the group
consisting of Influenza, Tuberculosis, HIV/AIDS, Malaria, Hepatitis, Herpes Simplex Virus
(HSV), and Human Papilloma Virus (HPV).

97.  The method of claim 93, wherein a chemotherapeutic agent, immunotherapeutic
agent or antibiotic is administered simultaneously with, before or following the

administration of the molecule, fusion protein or composition.
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SEQ . NO: 1. Human TIM-MHAVOR? Proteln Sequencs:

MPFSHLPFDCVLLLLLLLLTRSSEVEYRAEVGONAYLPCEYTPAAPGNLVPVCWGKGACPVEECGNVVLRTDERDV
NYWISRYWLNGDFREGDVSLTIENVTILADSGIYCCRIQIPGIMNDEREFNLKLVIKPAKVIPAPTRORDFTAAEPR
MLTTRGHGPAETQTLGSLPDINLTOQI STLANELRDSRLANDLRDSGATIRTIGIVIGAGICAGLALALIFGALIFK
WYSHSRERIONLELISLANLPPSGLANAVAEGIRSEENIYTIEENVYEVEEPNEYYCYVSSROQPSCPLGCRIAM
s

TiM3 Seg FASTA format : 301 AA
Underlined: Extraceliular Domain {(ECD)

FIGURE 13A

SEQ ID. NO.: 2. Human TIM-3/HAYCR2 Extraceliuiar Domain (ECD} Sequence:
Human TIM-3/HAVCR2 Ser22 - Gly202:

SEVEYRAEVGONAYLPCEYTPAAPGNLVPVCWGKGACPVFECGNVVLRTDERDVNYWT SRYWENGDFRKGDVSLT
IENVTLADSGIYCCRIQIPGIMNDERFNLKLVIKPARVTPAPTRORDFTAAFPRMLTTRGEGPAETQTLGSLED
NLTQISTLANELRDSRLANDLRDSGATIRIG

Ser2z - Gly202 region of TIM-3 (UniProt accession #Q8TDQ0)
TiM3 ecd sequence or a ligand-binding fragment thereof

FIGURE 13B

SEG iD. NO.; 3.Linker Sequence:

{GGGGS)Hn, whereinn = 1,2,3,4,5,6,7,8,8, or 10:

FIGURE 144

SEQID. NG.: 144, Linker Sequencs:

{GGGGESE)3 = GGEGESGGGGSEEGES

FIGURE 14B

SEQ ID. NO: 4. Linker Sequence:
IEGRMD
FIGURE 14C
SEQ D, NO: 5. Linker Sequence:

3TG

FIGUREK 14D

SEQ 1D, NO; 6. Extracellular seguence TGRS Receptor 8 {TGFRRE ECDY

TIPPHVORSVNNDMIVIDNNCAVRFPOLCKFCDVRESTCDNQRSCMSNCSITSICERPQEVCVAVIWRENDENITLRETVC
HDPKLPYHDFILEDAASPHCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPD

FIGURK 154
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SEQ ID. NO: 7. Ligand-binding sequence of Programmed Death-1 extracellular domalin {(PD-1
ecd)

PGWELDSPDRPWNPPTFSPALLVVITEGDNATFTCSFENTSESEFVINWYRMSPESNQTDELAAFPEDRSQPGQODCRE
RVIQLPNGRDFPHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLY

FIGURE 15B

SEQ 1D, NO: 8. Extracellular seguence of BTLA

RESCDVQLYIRROSEHSILAGDPFELECPVRKYCANRPHVIWCKLNGTTCVRLEDRQTSWRKEERNISFFILHPEPV
LENDNGSYRCSANFOSNLIESHSTTLYVIDVKSASERPSKDEMASRPWLLYR

Lys31 — Arg157 of UniProt Q7Z8A9
FIGURE 18C
SEQ ID. NO: 9. Extraceliuiar sequence of CD228

EEVIWHTSVPFPAENMSLECVYPSMGILTOVEWFKIGTQOODSTATFEPTHGMYVIRKPYAERVY FLNSTMASNNMTL
FERNASEDDVGYYSCSLYTYPOGTWORVIQVVOSDSFEAAVPSNSHIVSEPGKNVILTCOPOMIWPVOAVRWEKT
QPROIDLLTYCNLVHGENFTSKFPROIVENCSHGRWEVIVIPDVIVSDSGLYRCYLQASAGENETFVMRLTVAEG
ETDNQYTLEVA

Giutg — Alg254 of UniProt Q15762
FIGURE 15D
Anti-VISTA antibody — TGFBRI ECD fusion protein

SEQ iD. NO: 10, Heavy chain = Anti-VISTA heavy chain + TGFERI ECD fusion sequence

OVOLVOSGAERVKKPGSSVKVECKASGGTFESYAT SWVRQAPGOGLEWMGGIIPIPGTANYAQKFQGRVTITADES
TSTAYMELSSLREEDTAVYYCARSSYGUWSYEFDYWGOGTLVIVSSASTRKGPSVEPLAPSSKETSGGTAALGCLVE
DYFPEPVIVSWNSGALTSGVHETFPAVLOSEGLY SLESVVIVPSSSLGTQTYICNVNHREPSNTKVDERVEPKSCDK
THTICPPCPAPELLGGPSVELFPPKPEDTLMISRTPEVTCVVVDVSHEDPEVREFNWYVDGVEVHNARTKPREEQYA
STYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKARGOPREPOVYTLPPSREEMTRKNOVS LTCLVKGE
YPSDIAVEWESNGCPENNYKTTPPVLDSDGSFRLY SKLTVDRSRWOOGNVESCSVMHEALENHYTOKSLSLSPGK
GEGGSGEGEESGEGES

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

lalic = linker

Double-underiined = extracellular domain of immunomodulatory molety

FIGUREK 16A

SEQ D, NO:148 Light chain Antl-VISTA light chain

DIVMTQTPLSLEVTPGOPASISCRASESVDTYANSLMEWY LORPGOPPQLLIYRASNLESGVPDRESGEGSGTDE
TLYISRVEAEDVGVYYCQOTNEDPRTFGOGTKLEIRRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEYPREARY
CWRVDNALOSGNSQESVIEQDSKDSTYSLSSTLTLSKADYEKHRVYACEVTHQGLSSPVIKSFPNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 16B
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Anti-VISTA antibody ~ PD-1 ECD fusion protein

SEQ ID. NO: 11 Heavy chain = Anti-ViSTA heavy chain + PD-1 ECD fusion sequence

OVOLVOSGAERVEEPGSSVREVSCRASGGTESSYATI SWVROAPGRGLEWMGGIIFIPGTANYAQRFQGRVTITADES
TSTAYMELSSLRSEDTAVYYCARSSYGWSYEFDYWGOGTLVIVSSASTRKGPSVIPLAPSSKETSGGTAALGCLVK
DYFPERPVIVSWNEGALTSGVETFPAVLOSEGLYSLSSVVIVPSSSLETQTYICNVNEEPSNTRVDEKVEPKSCDK
THTCPPCPAPELLGGPSVELEFPPEPRDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVENARTKPREEQYA
STYRVVSVLTVLHODWLNGKEYKCEVSNKALPAPIERKTISKARGOPREPQVYTLPPSREEMTRKNQVSLTCLVEGE
YPSDIAVEWESNGRPENNYKTTPEVLDSDGSPELY SKLTVDESRWOQGNVESCSVMHEALENHYTQRSLSLSPGR
GGEGESEEEESGEEESEGHE LS PDRPWNPPTIPSPALLVVIEGDNATFTCSFSNT SESEVINWYRMSPSNQTDKLA
AFPEDRSQPGODCRERVTQLPNGRDEFAMSVYRARRNDSGTY LCGATISLAPKAQTIKESLRAELRYTERRAEVPTAH
PSESPRPAGOFQTLV

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

ltalic = linker

Doubls-underlined = sxtraceliular domain of immunomodulatory moisty

FIGURE 17A

SEGQ ID. NO:148 Light chain: Antl-VISTA light chalin

DIVMTOTPLSLSVIPGOPASISCRASESVDTYANSLMEWY LORPGOPPOLLIYRASNLESGVPLDRESGSGSGTDE
TLYISRVEAEDVGVYYCQOTNEDPRTFGOGTKLEIKRTVAAPSVETIFPPEDEQLEKSGTASVVCLLNNEFYPREAKY
OWEVDNALOSGNSQESVTEQDSKDETYSLSSTLTLSKADYERKHEVYACEVTHOGLSSPVTESENRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 17B
Anti-ViSTA antibody —~ Tik-3 ECD fusion protein

SEQ ID. NO: 12 Heavy chain = Anti-YISTA heavy chain + TIM-3 ECD fusion sequence

QVOLVOSGARVKKPGSSVRVECKRASGETESSYATISWVROAPGOGLEWMGG I IPIPGTANYAQRKFQGRVTITADES
TSTAYMELSSLRSEDTAVYYCARSSYGWSYEFDYWGOGTLVIVSSASTRKGPSVIPLAPSSKETSGGTAALGCLVK
DYFPERPVIVSWNEGALTSGVHETFPAVLOSEGLYSLSSVVIVPSSSLETOQTYICNVNEEPSNTRKVDEKVEPKSCDK
THTCPPCPAPELLGGPSVELFPPEPRDTIMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVENARKTKPREEQYA
STYRVVSVLTVLHODWLNGKEYKCEVSNKALPAPIERKTISKARGOPREPQVYTLPPSREEMTRKNQVSLTCLVEGE
YPSDIAVERESNGOPENNYKTTPRPVLDSDGSPRLY SKLTVDKSRWOOGNVESCSVMHEALENHYTORSLSLSPGK
HGGSGEEESGGGESEEVEYRARVGONAY L PCEYTPAAPGNLVEVCWGKGACPVEECGNVVLRTDERDVNYWTER

GG
YW TENVILADSGIYCC FPRMLTTRG

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Doubis-underiined = extraceliular domain of immunomodulatory molsly

FIGURE 18A
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SEQ D, NO:147 Light chain Antl-VISTA light chain

DIVMTQTPLSLSVTPGOPASISCRASESVDTYANSLMEWY LORPGOPPQLLIYRASNLESGVPDRESGEGSGTD
TLYISRVEAEDVGVYYCQOTNEDFPRTFGQGTKLEIRRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEYPREARV
CWRVDNALOSGNSQESVIEQDSKDSTYSLSSTLTLSKADYEKHRVYACEVTHQGLSSPVIKSFPNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 18B

Anti-VISTA antibody —~ BTLA ECD fusion protein
SEQ ID. NO: 13 Heavy chain = Anti-VISTA heavy chain + BTLA ECD fusion seguence

QVQLVOSGAEVRKKPGSSVRVSCKASGGTFSSYATI SWVROAPGQGLEWMGGLIPIPGTANYAQKFQGRVTITADES
TSTAYMELSSLRSEDTAVYYCARSEYGWSYEFDYWGOGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK
DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVRPSSSLGTOTY ICNVNEKPSNTRVDRKREVEPKSCDK
THTCPPCPAPELLGGPSVFLEFPPRKPRDTLMISRTPEVTCVVVDVSHEDPEVEFNWYVDGVEVENAKTKFREEQY A
STYRVVSVLTVLHQDWLNGKEYRKCKVSNKALPAPTEKT LSKAKGOPREPQVYTLPPSREEMTRNQVSLTCLVKGE
YPSDlAVhWFSNGQJhNNVKTTQQVLDSDGSBHLYSKLTVDKQRWQQCRVFS”&VWHJAMBNHVTQKSLﬁL PGK
GCGGSGEGGESEEEES] K ROTSWK
ZERNISFEILHEE

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

italic = linker

Double-underlined = exiracellular domain of immunomodulatory molety

FIGUREK 1%A
SEQ ID. NO:148 Light chaln: Antl-VISTA light chain
DIVMIQTPLSLSVIPGOPASISCRASESVDTYANSLMEWYLORPEOPPOLLI YRASNLESGVPDRFSGSESGTDF

TLYISRVEAEDVGVYYCQOTNEDPRTFGOGTKLEIRRTVAAPSVEIFPPESDEQLKSGTASVVCLLNNEYPREARY
OWEVDNALOSGNSCESVTIEQDSKDETYSLSSTLTLSKADYERHRVYACEVTHOGLSSPVTKSENRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 19B
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Anti-VISTA antibody - CD228 ECD fusion protsin

SEQ ID. NO: 14 Heavy chain = Anti-ViSTA heavy chain + CD228 ECD fusion sequence

OVOLVOSGAERVEEPGSSVREVSCRASGGTESSYATI SWVROAPGRGLEWMGGIIFIPGTANYAQRFQGRVTITADES
TSTAYMELSSLRSEDTAVYYCARSSYGWSYEFDYWGOGTLVIVSSASTRKGPSVIPLAPSSKETSGGTAALGCLVK
DYFPERPVIVSWNEGALTSGVETFPAVLOSEGLYSLSSVVIVPSSSLETQTYICNVNEEPSNTRVDEKVEPKSCDK
THTCPPCPAPELLGGPSVELEFPPEPRDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVENARTKPREEQYA
STYRVVSVLTVLHODWLNGKEYKCEVSNKALPAPIERKTISKARGOPREPQVYTLPPSREEMTRKNQVSLTCLVEGE
YPSDIAVEWESNGRPENNYKTTPEVLDSDGSPELY SKLTVDESRWOQGNVESCSVMHEALENHYTQRSLSLSPGR
GGEGESEEEESGEEESEEVILWHTSVPFAENMS LECVYPSMEGILTOVEWFKIGTOODSTATFSPTHEMVIRKPYAER
VY EFLNSTMASNNMT L EFRNASEDDVGY Y SCOLY TY POGCTRORVIQVVOSDSFEAAVPENSETIVSEPGERNVTLTCO

GENETEVMRLTVAEGKTDNQYTLEVA

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Doubis-underiined = extraceliular domain of immunomodulatory molsly

FIGURE 20A
SEQ D, NO:148 Light chaln: Ant-VISTA light chain
DIVMTQTPLSLEVTPGOPAS ISCRASESVDT YANSIMEWY LOKPGOPPOLL T YRASKLESGVPDRFSGSGSGTDR

TLYISRVEAEDVGVYYCCOTNEDPRTPGOGTRKLETIKRTVAAPSVEIFPPSDEQLRKSGTASVVCLLNNFYPREAKY
OWKVDNALOSGNEQESVTEQDSKDSTYSLESTLTLSKADYERHRVYACEVTHOGLSSPVTKEFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 20B

Anti-TIGIT antibody — TGFRRI ECD fusion protein
SEQ iD. NO: 15 Heavy chain = Anti-TIGIT heavy chain + TGFERH ECD fusion sequence

EVOLOESGPGLVEPSQSLSLTCSVIGSSIASDYWEWIRKFPGNEMEWMGE ITYSGSTSYNPSLRKSRISITRDTSK
NOFFLOLESVTTDDTATYSCARMPSPITLASLSTWEGY FDEWGPGTMVIVSSASTRKGPSVEPLAPSSKSTSGGETA
ALGCLVEDYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTIVPSSSLGTQTYICNVNHKPSNTRKVDRRY
EPKSCDKTHTCPPCPAPELLGGEPSVELFPPRPEDTIMISRTPEVICVVVDVEHEEDPEVEFNWYVDGVEVENAKTE
PREEQYASTYRVVSVLTVLEQDWLNGKEYKCEKVINKALPAF ITERTISKARKGOPREPQVYTLPPSREEMTKNQVIL
TCLVKGEYPSDIAVEWLSNGOPENNYRTTPPVLDSDGSPPLY SKLTVDESREQOGNVESCSVMHEALONEYTQXS
LELSPGKGGGEESGEEESGEGESTIPPHVOKSVNNDMIVT DNNGAVKF POLCKFCDVRESTCDNOKSCMSNCSITSICE
KPOEVCVAVWRENDENITLETVCHDPKLPYHDF ILEDAAS PRCIMEEKEKPCETFFMCSCSSDECNDN I IFSEEYNT SN

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Double-underlined = exiraceliular domain of immunomodulalory molety

FIGURE 21A
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SEQID. NO:150 Light chain: Anti-TIGIT light chain

DIOMTCSPSLLSASVEDRVTILNCRAS QS THEN LAWY QORLGEAPKIFLIYYANSLQTGIPSRESGSGSGTRETLTT
SGLOPEDVATYFCOQYYSGRTFGGGETRVELKRTIVAAPSVEIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWKVD
NALQEGNSQESVTEQDSKDIETYSLSSTLTLSRKADYERKHRKVYACEVTHQGLSSPVTKSFNRGE

Regular = Light chain variable region
Underlined = Light chain conslant region

FIGURE 21B

Antl-TIGIT antibody ~ PU-1 ECD fusion protein
SEQ ID. NO: 18 Heavy chain = Anti-TIGIT heavy chain + PD-1 ECD fusion seguence

EVOLOESGPGLVEPSQSLSLTCSVIGSSIASDYWEWIRKFPGNEKMEWMGE ITYSGSTSYNPSLRKSRISITRDTSK
NOFFLOLESVTTDDTATYSCARMPSPITLASLSTWEGY FDEWGPGTMVIVSSASTRKGPSVEPLAPSSKETSGETA
ALGCLVEDYFPEPVIVSWNISGALTSGVHTFPAVLOSSGLYSLSSVVTIVPSSSLGTQTYICNVNAKPSNTRKVDRRY
EPKECDKTHTCPPCPAPELLGGPSVELEFPPRPEDTIMISRTPEVTICVVVDVEEEDPEVEENWYVDGVEVENAKTE
PREEQYASTYRVVSVLTVLEQDWLNGKEYKCEKVINKALPAF ITERTISKARKGOPREPQVYTLPPSREEMTKNQVIL
TCLVKGEYPSDIAVEWLSNGOPENNYRTTPPVLDSDGSPPLY SKLTVDESREQOGNVESCSVMHEALANEYTQXS
LELSPGKGGGEGESCGEGESGEGESPEGHELDSPDRPUNPPTRSPALLVVIEGDNATFICSFENTSESEVLNWYRMSPS
NOTDELAAFPEDRSOPGODCREPRVTOLPNGRDEHEMSVVRARRNDSGTYLCGAISLAPKAQIKESTLRAELRVTERR
AEVEPTAHPSPSPRPAGOEQTLY

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

ltalic = linker

Doubls-underlined = sxtraceliular domain of immunomodulatory moisty

FIGURE 22A
SEQID. NO:151 Light chaln: Anti-TIGIT light chain
DIQMTQSPSLLSASVGDRVTLNCKASQS THRNLAWYQOKLGEAPKFLIYYANSLOTGIPSRFSGSGSGTDFTLTI

SGLOPEDVATYFCOQYYSGRTFGGGTRVELKRTVAAPSVIEIFPPSDEQLKSGTASVVCLLNNEFYPREAKVOWKVD
NALOSGNSQESVTEQDSKDIETYSLSSTLTLSKADYEKHRKVYACEVTHQGLSSPVTKSFNRGE

Regular = Light chain variable region
Underlined = Light chain conslant region

FIGURE 22B

Antl-TIGIT antibody — TIK-3 ECD fusion protein
SEQ ID. NO: 17 Heavy chain = Anti-TIGIT heavy chain + TIM-3 ECD fusion sequence

EVOLOESGPGLVKPSQSLELTCSVIGSSIASDYWEGWIRKFPGNRMEWMGEFITYSGSTSYNPSLESRISITRDTISK
NOFFLOLESVITDDTATYSCARMPSFITLASLSTWEGYFDEWGPGTMVIVSSASTKGPSVEPLAPSSKETSGGTA
ALGCLVKDYFPERPVIVSWNSGALTSGVHTFPAVLOSSGLY SLESVVTVPSSSLGTQTY ICNVNHEPSNTKVDEEV
EPKSCDKTHTCPPCPAPELLGGPSVILEPPRKPKDTLMISRTPEVICVVVDVSEEDPEVEFNWYVDGVEVENAKTR
PREEQYASTYRVVSVLTVLEQDWLNGKE YKCKVENKALPAPTERT ISKAKGOQPREPOVYTLPPSREEMTRNOVEL
TCLVEGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFELY SKLTVDKSRWOOGNVESCSVMHEALHNEYTQKS
LELSPGRGGGGSGEEESGGGESSEVEYRAEVEONAYLPCEYTPAAPGNLVPVCHWGKGACEVIECGNVVLRTDERD

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Double-underiined = extracellular domain of immunomodulatory molsty

FIGURE 23A
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SEQID. NO:152 Light chain: Anti-TIGIT light chain

DIOMTCSPSLLSASVEDRVTILNCRAS QS THEN LAWY QORLGEAPKIFLIYYANSLQTGIPSRESGSGSGTRETLTT
SGLOPEDVATYFCOQYYSGRTFGGGETRVELKRTIVAAPSVEIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWKVD
NALQEGNSQESVTEQDSKDIETYSLSSTLTLSRKADYERKHRKVYACEVTHQGLSSPVTKSFNRGE

Regular = Light chain variable region
Underlined = Light chain conslant region

FIGURE 23B

Anti-TIGIT antibody — BTLA ECD fusion protein

BEQ ID. NO: 18 Heavy chain = Anti-TIGIT heavy chain + BTLA ECD fusion sequencs

EVOLOESGPGLVKPSQOSLSLTCSVIGSSIASDYWGWIRKFPGNRMEWMGE ITYSGSTSYNPSLKSRISITRDTISK
NOFEFLOLHEVITDDTATY SCARMPEFITLASLETWEGYFDFWGPGTMVIVESASTKGPSVEPLAPSSKSTSGGETA
ALGCLVKDYFPEPVIVEWNSGALTEGVHTFPAVLOSSGLYSLSSVVTIVPESSLGTOTY ICNVNHKPSNTEVDKKY
EPKSCDRTHTCPPCPAPELLGGPEVELEPPRPKDTLMISRTPEVTICVVVDVSHEDPEVRPNWYVDGVEVHNAKTK
PREEQYASTYRVVSVLIVLHQDWLNGKEYECRKVSNKALPAPTEKTISKAKGQPREPQVYTLPPSREEMTENQVSL
TCLVEGEYPSDIAVEWESNGOPERNYKTTPEVLDSDGSFFLYSKLTVDKSRNQOGNVESCSVMAEALHNEYTOKS
LSLSPGRGGGGEEGEEGSGEEESRESCDVOLY IRROSEHS I LAGDPFELECPVRKYCANRPHVIWCKLNGTTCVELE
DR T SWREERN ISP I LHFE PVL PNDNGE Y RC SANFOSNLIESHSTTLYVIDVKSASERPSKDEMASRPWLL YR

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

italic = linker

Double-underlined = exiracellular domain of immunomodulatory molety

FIGURE 24A
SEQ D, NO:133 Light chain: Antl-TIGIT light chain
DIQMTQSFSLLSASVGDRVTLNCKASQSIHKNLAWYQOKLGEAPKFLIYYANSLOTGI PSRFSGSGSGTDFTLTT

SGLOPEDVATYFCOOYYSGWIFGGGTRVELKRTVAAPSVFIFPPSDEQLRSGTASVVCLLNNFY PREAKVOWKVD
NALOSGNSQESVIEQDERKDSTYSLESTLTLSKADYERERKVYACEVTHQGLSSPVTKEFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 24B

Anti-TIGIT antibody - CD228 ECD fusion protsin
SEQ iD. NO: 19 Heavy chain = Anti-TIGIT heavy chain + CDZ28 ECD fusion sequence

EVOLOESGPGLVEPSQSLSLTCSVIGSSIASDYWEWIRKFPGNEKMEWMGE ITYSGSTSYNPSLRKSRISITRDTSK
NOFFLOLESVTTDDTATYSCARMPSPITLASLSTWEGY FDEWGPGTMVIVSSASTRKGPSVEPLAPSSKETSGETA
ALGCLVEDYFPEPVIVSWNISGALTSGVHTFPAVLOSSGLYSLSSVVTIVPSSSLGTQTYICNVNAKPSNTRKVDRRY
EPKECDKTHTCPPCPAPELLGGPSVELEFPPRPEDTIMISRTPEVTICVVVDVEEEDPEVEENWYVDGVEVENAKTE
PREEQYASTYRVVSVLTVLEQDWLNGKEYKCEKVSNKALPAPIERTISKARKGOPREPQVYTLPPSREEMTKNOQVSL
TCLVKGEYPSDIAVEWLSNGOPENNYRTTPPVLDSDGSPPLY SKLTVDESREQOGNVESCSVMHEALANEYTQXS
LELSPGRGGEGESGEEESGEEESEEVLBBTSVRPFAENMS LECVY PSMGI LTOVEWFK IGTOODSTATFSPTHEMV Y
REPYAERVYFLNSTMASNNMT LEERNASEDDVEYYSCS LY TYPQGCTHORVIOVVOSDEFEABVPENSHIVSERPGR

NVILTCOPOMIWPVOAVRWERTOPROTI DL LT YCNLVEGRNEFTSEKFPROIVENCSHGRWSVIVIPDVTIVSDSGLYR
] A

C

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Doubis-underiined = extraceliular domain of immunomodulatory molsly

FIGURE 25A



WO 2018/218215 21/81 PCT/US2018/034755

SEQID. NO: 154 Light chaln: Anti-TIGIT light chain

DIOMTCSPSLLSASVEDRVTILNCRAS QS THEN LAWY QORLGEAPKIFLIYYANSLQTGIPSRESGSGSGTRETLTT
SGLOPEDVATYFCOQYYSGRTFGGGTRVELKRTVAAPSVIEIFPPSDEQLKSGTASVVCLLNNEFYPREAKVOWKVD
NALQEGNSQESVTEQDSKDIETYSLSSTLTLSRKADYERKHRKVYACEVTHQGLSSPVTKSFNRGE

Regular = Light chain variable region
Underlined = Light chain conslant region

FIGURE 25B

Anti-BTLA antibody ~ TGFERI ECD fusion profein
SEQID. NG: 28 Heavy chain = Anti-BTLA heavy chain + TGFBRH ECD fusion sequence

EVOLVESGGGLVQPCCSLRLSCAASGFT IS SYDMAWVROATCGKGLEWVSVIGPAGDTYYPGESVKGRETI SRENAKNS LY LOMN
SLRAGDTAVYYCAREGMAARNYYGMDVWGQRGTIVIVSSASTRKGPSVEPLAPSSKS T SGETAALGCLVEDYFPEPVIVERNSGA
LTSGVHTFPAVLOSSGLYSLSSVVIVESSSLGTCTY ICNVNHEKPSNTRKVDKKVEPKSCDEKTHICPPCPAPELLGGPSVELI PP
KPKDTLMISRTPEVICVVVDVSHEDPEVRENWYVDGVEVENAKTKPREEQYASTYRVVSVLTVLAQDRLNGKEYKCRVSNKAL
PAPIEKTISKAKGOPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVERESNGOPENNY KT TP PVLDSDESFFLY SKLT
VDKSRWQOGNVESCSVMHEALHNHYTOKS LS LEPGR GGGGSEEGESGEGESTIPPHVOK SVNNDMI VT DNNGAVKE POTCRFCDY
RE S DN S M NS L S IR K POE Y CVAVHRANDEN T T LETVCHD PR L PY B DE

Regular = Heavy chain variable region

tinderiined = Heavy chain constant region

Halic = linker

Double-underlined = extracellular domain of immunomodulatory moisetly

FIGURE 26A
SEQ ID. NO:155 Light chaln: Antl-BTLA light chain
EIVLTQSPATLSLS PEERATLSCRASQSVSS Y LAWY QUK PEOAPRLLI YDASNRATGI PARFSGSGSGTDETLIT

SSLEPEDFAVYYCQOORSNWPPLTFGOGTRLEIKRTVAARPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREARKVOWK
VONALOSGNSQESVTIEQDSKDSTYSLSSTLTLSKADYERARKVYACEVIEQGLISPVTESFNRGEC

Regular = Light chain variable region
Underlined = Light chain conslant region

FIGURE 26B

Anti-BTLA antibody ~ PD-1 ECD fusion protsin
SEQ . NO: 21 Heavy chain = Anti-BTLA heavy chain + PD-1 ECD fusion egusnce

EVQLVESGGGLVQPGGSLRLSCAASGFTISSYDMHWVROATGKGLEWVEVIGPAGDTYYPGSVKGRFTISRENAK
NSLYLOMNSLRAGDTAVYYCAREGMAAHNY YGMDVWGQGTTVTVSSASTKGESVEPLAPSSESTSGETAALGCLY
KDY FPERPVIVSWNSGALTSGVHTEFPAVLOSSCGLYSLESVVIVPSSSLETOTY ICNVNHKPENTRVDKKVEPKSCD
KTHTCPPCPAPELLGGPSVELEFPPRPKDTLMISRTPEVICVVVDVEHEDPEVKENWYVDGVEVANAKTKPREEQY
ASTYRVVSVLTVLHODWLNGKEYRCKVSNKALPAPTEXKTISKAKGOPREPQVYTLPPSREEMTENOQVSLTCLVEG
FYPSDIAVEWESNGOPENNYKTTPPVLDEDGSFFLYSKLTVDESRWOOGNVESCSVMHEALENHYTORELSLSPG

EGGGESGEEESEEEESPGRELDSPDRPWNRPPT S PALLVVTEGDNATPTCSFENT SESEVLNWYRMS PSNOTDEL

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

ltalic = linker

Doubla-underlined = sxtraceliular domain of immunomodulatory moisty

FIGURE 27A
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SEQID. NO:158 Light chain Anti-BTLA light chain

EIVLTOSPATLSLSPGERATLSCRASOSVESY LAWY QOKPGQAPRLLIYDASNRATGIPARFSGSGSGTDETLTT
SSLEPEDFAVYYCOORSNWPPITYGOGTRLEIKRTVAARPSVIIFPPSDEQLESGTASVVCLLNNEY PREAKVOWE
VDNALOSGNSQESVTIEQDSKDSTYSLSSTLTLIKADYRKHKVYACEVTHQGLSSPVTKSFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 27B
Anti-BTLA antibody — TiM-3 ECD fusion protein

SEQ ID. NO: 22 Heavy chain = Anti-BTLA heavy chain + TIM-3 ECD fusion sequence

EVQLVESGGGLVOPGGSLRLSCAASGFTISSYDMEWVROATGRGLEWVSVIGPAGDTYYPGSVKGRETISRENAK
NSLYLOMNELRAGDTAVYYCAREGMAAHNYYGMDVWGOGTTVIVSSASTRGPSVEPLAPSSKSTEGGTAALGCLY
RDYFPEPVTVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTOTY ICNVNERKPSNTRKVDREVEPKSCD
KTHTCPPCPAPELLGGPSVELEPPKPEDTLMISRTFEVICVVVDVSHEDPEVEFNWYVDGVEVENAKTKPREEQY
ASTYRVVSVLTVLHODWLNGEEYRKCKVSNEALPAPIERTISKAKGOPREPOVY TLPRPSREEMTRNQVSLTCLVKG
FYPSDIAVEWESNGORPENNYRTT PPVLDSDGS FPFLY SKLTVDKSRWQOGNVESCESVMEEALENIYTOKSLELSPG
KGGGGESGGGESGEEESSEVEYRARVGONAY L PCEYTRPAA PCNT YV PVCWERGACPVEECGNVVERTDERDVNYWT S
BYWLNGDEREGDVS LT I ENVTLADSGIYCCRIQIPGIMNDEREN LKLV IKPAKVT PAPTRORDFTAAFPRMLTTR
GHGRAETOTLGSLPDINLTOISTLANELRDSRLANDLRRSGATIRIG

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Double-underlined = exiracellular domain of immunomodulatory molety

FIGURE 28A
SEQID. NO: 157 Light chain: Anti-BTLA light chain
EIVLTQSPATLSLSPGERATLSCRASOSVS SYLAWYQQKPGOAPRLLI YDASNRATG I PARFSGSGSGTDFTLTI

SSLEPEDFAVYYCOORSNWPPITYGOGTRLEIKRTVAARPSVIIFPPSDEQLRSGTASVVCLLNNEY PREAKVOWE
VDONALOSGNSQESVTEQDSKDSTYSLSSTLTLIKADYREKHKVYACEVTHQGLSSPVTKSFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 28B
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Anti-BTLA antibody ~ £D228 ECD fusion protein

SEQ iD. NO: 23 Heavy chain = Anti-BTLA heavy chain + CD228 ECD fusion sequence

EVOLVESGGGLVOPGGSLRLSCAASGFT ISSYDMHWVROQATGKGLEWVSVIGPAGDTYYPGSVRGRFTISRENAK
NSLYLOMNSLRAGDTAVYYCAREGMAAHNYYGMDVWGOGTIVIVSSASTRGPSVEPLAPSSKETSGETAALGCLY
KOYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLY SLIEVVIVPSSELGTOTYICNVNERKPENTRVDKKVERPKSCD
KTHTCPPCPAPELLGGPSVELEPPERPKDTLMISRTPEVICVVVDVESHEDPEVKENWYVDGVEVHNAKTKPREEQY
ASTYRVVSVLIVLHODWLNGKEYKCRVSNKALPAPIEKTISEARGOPREPQVYTLEPPSREEMTENQVSLTCLVEG
FYPSDIAVEWESNGOFPENNYK PVLDSDGSFILYSKLTVDRSRWQQGNVESCSVMHEALENHYTORSLSLSPG
KGGGESGEEEESGEEGSEEVLWHT SV P FARNMS T ECVY POMG T LT OQVEWFKIGTOODS TAT FSPTHGMVIRKPYAR
RVYFLNSTMASNNMT LEEFRNASEDDVGYYSCS LY TY POCTWORVIOVVOSDSFEAAVPENSHIVIERPGENVTLTC
QPOMTWEVOAVRWEKIQPRO I DL LTYCNLVHGRNETSKEPROIVSNCSEGRWSVIVIPDVIVSDSGLYRCYLOAS
AGENETEVMRLTVAEGKTDNQYTLEVA

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Doubis-underiined = extraceliular domain of immunomodulatory molsly

FIGURE 2%9A
SEQ ID. NO: 158 Light chain: Anti-BTLA light chain

EIVLTOSPATLSLSPGERATLSCRASQSVESY LARYQOKPGUAPRLLIYDASNRATG I PARFSGSGSGTDETLTE
SSLEPEDFAVYYCOORSNWPPITEFGOGTRLEIKRTIVAAPSVEIFPPSDEQLEKSGTASVVCLLNNEY PREAKVOWK
VDONALOSGNSQESVIEQDSKDSTYSLSSTLTLEKADYEKHRKVYACEVTHOGLSSPYVTKS FNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 29B

Anti-LAG-3 antibody ~ TEGFERI ECD fusion protein
SEQ ID. NO: 24 Heavy chain = Anti-LAG-3 heavy chain + TGFBRH ECD fusion sequence

QMOLVQSGPEVKKPGTSVRKVICKASGYTFTRYNVDWVRQARGOCRLEWIGDINPNNGGT IYAQKFQERVTITVDES
TSTAYMELSSLRSEDTAVYYCARNY RWFGAMDHWGOGTTVIVSSASTRGPSVEPLAPSSKSTSGGTAALGCLVED
YEPEPVIVSWNSGALTSGVETFPAVLOSSGLY SLESVVIVPSSSLGTOTY ICKVNHKPENTRKVDKRVEPKSCDXT
HICPPCPAPELLGGPSVILEPPKPRKDTLMISRTPEVICVVVDVSEEDPEVRFNWYVDGVEVENAKTRKPREEQYAS
TYRVVSVLTVLEQDWINGREYRKCKVSNKALPAPTEKTI SKAKGOPREPOVYTLPPSREEMTENQVELTCLVKGEY
PSDIAVEWE SNGOPENNYKTTPPVLDSDGSEFELYSKLTVDKSRWOQGNVESCSVMHEALANEYTQKSLSLEPGKE
GGEGSGEEESGGGEGST IPPHVORSVNNDMI VT DNNGAVKFPOLCKFCDVRESTCONQKSCMSNCE T TS TCERKPOEVCVA
VWRRENDENITLETV

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Double-underlined = exiraceliular domain of immunomodulalory molety

FIGUREK 30A
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SEQ ID. NO: 158 Light chain: Anti-LAG-3 light chain
DIVMTOTPLSLSVTPGRPASISCRASOSLDYEGDSDMNWY LOKPGOPPOLL IYGASNLESGVPDRFSGSGSGTRE

TLRKISRVEAERDVGVYYCOOSTEDPRTFGGGTRVEIKRTVAAPSVEIFPPSDEQLESGTASVVCLLNNEFYPREAKY
OWKVDNALOSGNESQESVIEQDSKDSTYSLESTLTLSKADYERHKVYACEVTHOQGLSSPVTKEFNRGEC

Regular = Light chain variable region
Underlined = Light chain conslant region

FIGURE 30B

Anti-LAG-3 antibody ~ PD-1 ECD fusion protsin
SEQ ID. NO: 25 Heavy chain = Anti-LAG-3 heavy chain + PD-1 ECD fusion sequence

OMQLVGSGPEVEEPGTSVEVSCRASGY TFTDYNVDWVRCARGORLEWIGDINPNNGGTIYAQRFQERVTITVDKS
TSTAYMELSSLRSEDTAVYYCARNYRWEGAMDHWGQGTTVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YPPEPVIVSWNSGALTSGVHTEPAVLOSSGLY SLESVVIVPSSSLGTOTY ICNVNHKPSNTEVDRKVEPESCDKT
HTCPPCPAPELLGGPSVFILFPPRPRKDTLMISRTPEVICVVVDVSHEDPEVEKFNWYVDGVEVENAKTKPREEQYAS
TYRVVEVLTVLEQDWLNGKEYRCKVSNKALPAPTEKTI SKAKGOPREPOQVYTLPPSREEMTRNQVSLTCLVEGEY
PSDIAVEWESNGOPENNYRKTTPEVLDSDGEFFLY SKLTVDESRWQOGKNVESCSVMHEALANEYTQRSLELSPGEG
GGGSGHEGGSGEEESEGWELDS PDRPWN PP T SPALLVVIEGDNATEFTCSEONTSESEVINWYRMSPONOTDELAA
FPEDRSQPGODCRFRVIQL PNGRDEHMSVVRARRNDSGTY LCGAISLAPEAQIKESLRAELRVIERRAEVPTAHP
SESPRPAGOFQTLY

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

italic = linker

Double-underlined = exiracellular domain of immunomodulatory molety

FIGURE 31A
SEQ ID. NO: 160 Light chain: Anti-LAG-3 light chain

BIVMTOTPLSLEVTPGOPASISCRKASQOSLDYEGDSDMNWY LOKPGOPPOLLIYGASNLESGVPDRESGEGSGTDE
TLRISRVEAEDVGVYYCQOSTEDPRTFGGGTRVEIRRTVAAPSVEIFPPSDEQLRKSGTASVVCLLNNEFYPREARV
OWRVDNALOSGNSQESVIEQDSKDSTYSLSSTLTLSKARDYERHRVYACEVTHQGLSSPVTRKSEFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 31B
Anti-LAG-3 antibody — TiM-3 ECD fusion protein

SEQ ID. NO: 26 Heavy chain = Anti-LAG-3 heavy chain + TiM-3 ECD fusion seguence

OMQLVOSGPEVRRPGTSVRVSCKASGYTHFTDYNVDWVROARGORLEWIGDINPNNGGT LYAQKFQERVTITVDEKS
TSTAYMELSSLRSEDTAVYYCARNYRWEGAMDHWGQGTTVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YPPEPVIVEWNSGALTSGVETEFPAVLOSSGLYSLESVVTVRPESSLGTOTY ICNVNHKPSNTEVDKKVEPKSCDXT
HTCPPCPAPELLGGPSVFELIFPPRPKDTLMISRTPEVTICVVVDVSHEDPEVRENWYVDGVEVHENARKTKPREEQYAS
TYRVVEVLIVLHODWLNGKEYRCKVSNKALPAPTEKT I SKAKGOPREPQVYTLPPSREEMTRNQVSLTCLVKGEY
PSDIAVEWESNGOPENNYKTTPPVLDSDGEFFLYSKLTVDKSRWQQGKNVESCSVMHEALHNHEYTQRSLSLSPGKG
GGGSGHEGGSGEEESSEVEYRAEVGONAYLPCEY T PAAPGNLVPVCHGKGACPVEECGNVVILRTDERDVNYWISRY
WLNGDFREGDVELTIENVTILARSGIYCCRI GIMNDEKENLKLVIKPARVIPAPTRORDEFTAAFPRMLTTRGH

SRLANDLRDSGATIRIG

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Double-underlined = exiraceliular domain of immunomodulalory molety

FIGURE 32A
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SEQ ID. NO: 161 Light chain: Anti-LAG-3 light chain
DIVMTOTPLSLSVTPGRPASISCRASOSLDYEGDSDMNWY LOKPGOPPOLL IYGASNLESGVPDRFSGSGSGTRE

TLRKISRVEAERDVGVYYCOOSTEDPRTFGGGTRVEIKRTVAAPSVEIFPPSDEQLESGTASVVCLLNNEFYPREAKY
OWKVDNALOSGNESQESVIEQDSKDSTYSLESTLTLSKADYERHKVYACEVTHOQGLSSPVTKEFNRGEC

Regular = Light chain variable region
Underlined = Light chain conslant region

FIGURE 32B

Anti-LAG-3 antibody ~ BTLA ECD fusion protein
SEQ 1D, NO: 27 Heavy chain = Anti-LAG-3 heavy chain + BTLA ECD fusion sequence

OMQLVGSGPEVEEPGTSVEVSCRASGY TFTDYNVDWVRCARGORLEWIGDINPNNGGTIYAQRFQERVTITVDKS
TSTAYMELSSLRSEDTAVYYCARNYRWEGAMDHWGQGTTVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YPPEPVIVSWNSGALTSGVHTEPAVLOSSGLY SLESVVIVPSSSLGTOTY ICNVNHKPSNTEVDRKVEPESCDKT
HTCPPCPAPELLGGPSVFILFPPRPRKDTLMISRTPEVICVVVDVSHEDPEVEKFNWYVDGVEVENAKTKPREEQYAS
TYRVVEVLTVLEQDWLNGKEYRCKVSNKALPAPTEKTI SKAKGOPREPOQVYTLPPSREEMTRNQVSLTCLVEGEY
PSDIAVEWESNGOPENNYRKTTPEVLDSDGEFFLY SKLTVDESRWQOGKNVESCSVMHEALANEYTQRSLELSPGEG
GGGSGHEGGSGEEESKESCDVOLY IRROSEHS I LAGDPFELECPVKY CANRPHVTWCELNGTTCVELEDROT SWEE
ERNISPPILHFEPVLPNDNGSYRCSANFQSNLIESHSTTLYVTDVKSASERPSKDEMASRPWLLYR

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Double-underlined = exiraceliular domain of immunomodulalory molety

FIGUREK 33A
SEQ ID. NO: 162 Light chain: Anti-LAG-3 light chain

DIVMTQTPLSLEVIPGOPASISCRASQSLDYEGDSDMNWY LOKPGOPPOQLLIYGASNLESGVPDRESGIGSGTDE
TLRKISRVEAEDVGVYYCCOSTEDPRTPGGGTRVEIKRTVAAPSVEIFPPSDEQLRKSGTASVVCLLNNFYPREARV
OWKVDNALOSGNEQESVTEQDSKDSTYSLESTLTLSKARYERHRVYACEVTHOGLSSPVTKSEFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 33B
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Anti-LAG-3 antibody - CD228 ECD fusion protsin

SEQ ID. NO: 28 Heavy chain = Anti-LAG-3 heavy chain + CD226 ECD fusion sequence

OMOLVOSGPEVEEPGTSVREVSCRASGY TETDYNVDWVROARGORLEWIGDINFNNGGTIYAQRFQERVTITVDKS
TSTAYMELSSLRSEDTAVYYCARNYRWEGAMDEWGOGTTVIVSSASTRGPSVEPLARPSSKSTESGGTAALGCLVKD
YEPEPVIVSWNSGALTSGVETFPAVLOSSGLYSLSSVVTIVPSSSLETQTY ICNVNEKPSNTKVDREVEPKSCDKT
HTCPPCPAPELLGGPSVELFPPRKPRDTIMISRTPEVICVVVDVSHEEDPEVEENWYVDGVEVENAKTKPREEQYAS
TYRVVSVLTVLEQDWLNGREYKCKVSNKALPAPTERTISKAKGOPREPOVY TLPPSREEMTIKNQVSLTCLVEGEY
PODIAVEWRSNGOPENNYRTTPEVLDSDGSPPLY SKLTVDESREQOGNVESCSVMHEALINEY TQRSLSLSPGEG
GGEGESGEGEESEEEESEEVLWETSVEPFARNMS LECVYPSMGEILTOVEWFKIGTOODSTATFSPTHCGMV IRKPYAERYV
YELNSTMASNNMT LEERNASE DDVGYYSCS LY TY POGTHWORV IQVVOSDEFEAAVPENSHIVSERPGENVTLTCOR
OMTWPVOAVRWER TOPRO T DL LT YCNLVEGRNF TSKFPROIVENCSHGRWSVIVIPDVTIVSDSGLYRCYLOASAG
ENETEVMRLTVAEGRTDNOQYTLEVA

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Doubis-underiined = extraceliular domain of immunomodulatory molsly

FIGURE 34A
SEQ ID. NO: 163 Light chain: Anti-LAG-3 light chain

DIVMTQTPLSLEVTPGOPASISCRASQSLDYEGDSDMNWY LORPGOPPQLLIYGASNLESGVPDRESGEGSGTDE
TLRISRVEAEDVGVYYCQOSTEDPRTFGGGTKVEIRRTVAAPSVEIFPPESDEQLKSGTASVVCLLNNEYPREARY
OWEVDNALOSGNSCESVTIEQDSKDETYSLSSTLTLSKADYERHRVYACEVTHOGLSSPVTKSENRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 34B
Anti-CCR4 antibody — TGFERH ECD fusion protein

BEQ ID. NO: 28 Heavy chain = Antl-CCR4 heavy chain + TGFBRI ECD fusion sequence

EVQLVESGGDLVOPGRELRLSCAASGFIFSNYGMEWVROAPGRKGLEWVATISSASTYSYYPDSVKGRETISRIONA
KNSLYLOMNSLRVEDTALYYCGRHESDGNEAPGYWGOGTLYVIVESASTKGPSVEPLAPSSKSTSGETAALGCLVED
YEPEPVIVEWNSGALTSGVETFPAVLOSSGLYSLSSVVTIVPESSLGTOTY ICNVNHKPENTRKVDKKVEPKSCDXT
HTICPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVICVVVDVSHEDPEVAFNWYVDGVEVENAKTKPREEQYAS
TYRVVSVLIVLHQDWLNGKEYRKCRKVSNKALPAPTEKT I SKAKGOPREPQVYTLPPSREEMTENQVSLTCLVRGEY
PSDIAVEWESNGOPERNYKTTPRPVLDSDGSFFLYSKLTVDKSRNOQQGRVESCSVMHEALHNEYTQKSLSLEPGKE
GEGSGEGGSEEGES T I PP VoK SVNNDM IV T DNNGAVKE POLCKFCDVRFSTCONQKSCMSNCS ITSTCERKPOQEVCVA
VWRENDENITLETVCHDPRKLPYHDF ILEDAASPRCIMKEKKKPGETFFMCSCSSDECNDN I TFSERYNTSNPD

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

italic = linker

Double-underlined = exiracellular domain of immunomodulatory molety

FIGURE 354
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SEQID. NO: 164 Light chain: Anti-CCR4 light chain

DVIMTQSPLSLPVTPGEPASTISCRSSRNIVHINGDTYLEWYLOKPGOSPQLLIYKVSNRESGVPDRESGSGSGTD
FTLKISRVEAEDVGVYYCFOGSLLPWTFGQGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 35B
Anti-CCR4 antibody — PD-1 ECD fusion protein
SEQ ID. NO: 30 Heavy chain = Anti-CCR4 heavy chain + PD-1 ECD fusion sequence

EVOLVESGGDLVQPGRSLRLSCAASGFIFSNYGMSWVRQAPGKGLEWVATISSASTYSYYPDSVKGRFTISRDNA
KNSLYLOMNSLRVEDTALYYCGRHSDGNFAFGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YEFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYTICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYAS
TYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEY
PSDIAVEWESNGOQPENNYKTTPPVLDSDGSFEFLYSKLTVDKSRWOOGNVESCSVMHEALHNHYTQKSLSLSPGKG
GGGSGGGGSGGGGSPGWELDSPDRPWNPPTESPALLVVTEGDNATFTCSFSNTSESEVLNWYRMSPSNQTDKTAA
FPEDRSQPGODCREFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAT SLAPKAQTKESLRAELRVTERRAEVPTAHP
SPSPRPAGQFQTLV

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 36A

SEQID. NO: 165 Light chain: Anti-CCR4 light chain

DVIMTQSPLSLPVTPGEPASTISCRSSRNIVHINGDTYLEWYLOKPGOSPQLLIYKVSNRESGVPDRESGSGSGTD
FTLKISRVEAEDVGVYYCFOGSLLPWTFGQGTKVEIKRTVAAPSVEFTIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 36B

Anti-CCR4 antibody — TIM-3 ECD fusion protein
SEQ ID. NO: 31 Heavy chain = Anti-CCR4 heavy chain + TIM-3 ECD fusion sequence

EVOLVESGGDLVQPGRSLRLSCAASGFIFSNYGMSWVRQAPGKGLEWVATISSASTYSYYPDSVKGRFTISRDNA
KNSLYLOMNSLRVEDTALYYCGRHSDGNFAFGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YEFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYTICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYAS
TYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEY
PSDIAVEWESNGOQPENNYKTTPPVLDSDGSFEFLYSKLTVDKSRWOOGNVESCSVMHEALHNHYTQKSLSLSPGKG
GGGSGGGGSGGGGSSEVEYRAEVGONAYT.PCEYTPAAPGNLVPVCWGKGACPVEFECGNVVLRTDERDVNYWTSRY
WLNGDFRKGDVSLTTENVTILADSGIYCCRIQTPGIMNDEKENLKLVIKPAKVTPAPTRORDFTAAFPRMLTTRGH
GPAETOTLGSLPDINLTQISTLANELRDSRLANDLRDSGATIRIG

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 37A
SUBSTITUTE SHEET (RULE 26)
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SEQID. NO: 166 Light chain: Anti-CCR4 light chain

DVIMTQSPLSLPVTPGEPASTISCRSSRNIVHINGDTYLEWYLOKPGOSPQLLIYKVSNRESGVPDRESGSGSGTD
FTLKISRVEAEDVGVYYCFOGSLLPWTFGQGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 37B

Anti-CCR4 antibody — BTLA ECD fusion protein

SEQ ID. NO: 32 Heavy chain = Anti-CCR4 heavy chain + BTLA ECD fusion sequence

EVOLVESGGDLVQPGRSLRLSCAASGFIFSNYGMSWVRQAPGKGLEWVATISSASTYSYYPDSVKGRFTISRDNA
KNSLYLOMNSLRVEDTALYYCGRHSDGNFAFGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YEFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYTICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYAS
TYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEY
PSDIAVEWESNGOQPENNYKTTPPVLDSDGSFEFLYSKLTVDKSRWOOGNVESCSVMHEALHNHYTQKSLSLSPGKG
GGGSGGGGSGGGGSKESCDVOLYTKROSEHSILAGDPFELECPVKYCANRPHVTWCKINGTTCVKLEDROT SWKE
ERNISEFFTILHFEPVLPNDNGSYRCSANFOSNLIESHSTTLYVTDVKSASERPSKDEMASRPWLLYR

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 38A

SEQID. NO: 167 Light chain: Anti-CCR4 light chain

DVIMTQSPLSLPVTPGEPASTISCRSSRNIVHINGDTYLEWYLOKPGOSPQLLIYKVSNRESGVPDRESGSGSGTD
FTLKISRVEAEDVGVYYCFOGSLLPWTFGQGTKVEIKRTVAAPSVEFTIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 38B

Anti-CCR4 antibody — CD226 ECD fusion protein
SEQ ID. NO: 33 Heavy chain = Anti-CCR4 heavy chain + CD226 ECD fusion sequence

EVOLVESGGDLVQPGRSLRLSCAASGFIFSNYGMSWVRQAPGKGLEWVATISSASTYSYYPDSVKGRFTISRDNA
KNSLYLOMNSLRVEDTALYYCGRHSDGNFAFGYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YEFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYTICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYAS
TYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEY
PSDIAVEWESNGOQPENNYKTTPPVLDSDGSFEFLYSKLTVDKSRWOOGNVESCSVMHEALHNHYTQKSLSLSPGKG
GGGSGGGGSGGGGSEEVIWHT SVPFAENMS LECVYPSMGILTOQVEWFKIGTOQODSTATFSPTHGMVIRKPYAERV
YFLNSTMASNNMTLEFRNASEDDVGYYSCSLYTYPOGTWOKVIQVVOSDSFEAAVPSNSHIVSEPGKNVTLTCQOP
OMTWPVOAVRWEKTQPROTIDLLTYCNLVHGRNFTSKEFPROTVSNCSHGRWSVIVIPDVTVSDSGLYRCYLOASAG
ENETFVMRLTVAEGKTDNOYTLEVA

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 39A

SUBSTITUTE SHEET (RULE 26)
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SEQID. NO: 168 Light chain: Anti-CCR4 light chain

DVIMTQSPLSLPVTPGEPASTISCRSSRNIVHINGDTYLEWYLOKPGOSPQLLIYKVSNRESGVPDRESGSGSGTD
FTLKISRVEAEDVGVYYCFOGSLLPWTFGQGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 39B

Anti-PD-1 antibody (Nivolumab) — BTLA ECD fusion protein
SEQ ID. NO: 34 Heavy chain = Anti-PD-1 heavy chain + BTLA ECD fusion sequence

QVOQLVESGGGVVQPGRSLRLDCKASGITEFSNSGMHWVROAPGKGLEWVAVIWYDGSKRYYADSVKGRETISRDNS
KNTLFLOMNSLRAEDTAVYYCATNDDYWGQGTLVTVSSASTKGPSVEPLAPCSRSTSESTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLT
VLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPPSQEEMTKNQVSLTCLVKGEFYPSDIAVEWE
SNGOQPENNYKTTPPVLDSDGSFEFLYSRLTVDKSRWOEGNVESCSVMHEALHNHYTQKSLSLSLGKGGGGSGGGGS
GGGGSKESCDVOLYTKROSEHSITAGDPFELECPVKYCANRPHVTWCKINGTTCVKLEDROTSWKEEKNTISFFIL
HEFEPVLPNDNGSYRCSANFQSNLIESHSTTLYVTDVKSASERPSKDEMASRPWLLYR

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 40A

SEQID. NO: 169 Light chain = Anti-PD-1 Light chain

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQOKPGQAPRLLIYDASNRATGIPARFSGSGSGTDEFTLTI
SSLEPEDFAVYYCOQQSSNWPRTEFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWKY
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 40B
Anti-PD-1 antibody (Nivolumab) — CD226 ECD fusion protein
SEQ ID. NO: 35 Heavy chain = Anti-PD-1 heavy chain + CD226 ECD fusion sequence

QVOQLVESGGGVVQPGRSLRLDCKASGITEFSNSGMHWVROAPGKGLEWVAVIWYDGSKRYYADSVKGRETISRDNS
KNTLFLOMNSLRAEDTAVYYCATNDDYWGQGTLVTVSSASTKGPSVEPLAPCSRSTSESTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLT
VLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPPSQEEMTKNQVSLTCLVKGEFYPSDIAVEWE
SNGOQPENNYKTTPPVLDSDGSFEFLYSRLTVDKSRWOEGNVESCSVMHEALHNHYTQKSLSLSLGKGGGGSGGGGS
GGGGSEEVILWHT SVPFAENMSLECVYPSMGILTOVEWFKIGTQODSTATFSPTHGMVIRKPYAERVYFLNSTMAS
NNMTLEFFRNASEDDVGYYSCSLYTYPOGTWOKVIQVVQSDSFEAAVPSNSHIVSEPGKNVTLTCOPOMTWPVOAV
RWEKTQPROTIDLLTYCNLVHGRNFTSKEFPROTIVSNCSHGRWSVIVIPDVTVSDSGLYRCYLOASAGENETFVMRL
TVAEGKTDNQYTLEFVA

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 41A

SUBSTITUTE SHEET (RULE 26)
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SEQID. NO: 170 Light chain = Anti-PD-1 Light chain

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQOKPGQAPRLLIYDASNRATGIPARFSGSGSGTDEFTLTI
SSLEPEDFAVYYCOQQSSNWPRTEFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWKY
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 41B
Anti-PD-1 antibody (Nivolumab) — CD44 ECD fusion protein
SEQ ID. NO: 36. Extracellular sequence of CD44

QIDLNITCRFAGVFHVEKNGRYSISRTEAADLCKAFNSTLPTMAQMEKALSIGFETCRYGFIEGHVVIPRIHPNS
ICAANNTGVYILTSNTSQYDTYCEFNASAPPEEDCTSVTDLPNAFDGPITITIVNRDGTRYVQKGEYRTNPEDIYP
SNPTDDDVSSGSSSERSSTSGGYIFYTEFSTVHPIPDEDSPWITDSTDRIPATTLMST SATATETATKRQETWDWE
SWLEFLPSESKNHLHTTTOMAGTSSNTISAGWEPNEENEDERDRHLSFSGSGIDDDEDEFISSTISTTPRAFDHTKQ
NODWTOWNPSHSNPEVLLOTTTRMTDVDRNGTTAYEGNWNPEAHPPLIHHEHHEEEETPHSTSTIQATPSSTTEE
TATOQKEQWEGNRWHEGYRQTPKEDSHSTTGTAAASAHT SHPMOGR
TTPSPEDSSWTDFFNPISHPMGRGHQAGRRMDMDSSHSITLOQPTANPNTGLVEDLDRTGPLSMTTQQSNSQSEST
SHEGLEEDKDHPTTSTLTSSNRNDVTGGRRDPNHSEGSTTLLEGYTSHYPHTKESRTEFIPVTSAKTGSEFGVTAVT
VGDSNSNVNRSLSGDOQDTFHPSGGSHTTHGSESDGHSHGSQEGGANTTSGPIRTPQIPE

FIGURE 42A

SEQ ID. NO: 37 Heavy chain = Anti-PD-1 heavy chain + CD44 ECD fusion sequence

QVOQLVESGGGVVQPGRSLRLDCKASGITEFSNSGMHWVROAPGKGLEWVAVIWYDGSKRYYADSVKGRETISRDNS
KNTLFLOMNSLRAEDTAVYYCATNDDYWGQGTLVTVSSASTKGPSVEPLAPCSRSTSESTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLT
VLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPPSQEEMTKNQVSLTCLVKGEFYPSDIAVEWE
SNGOQPENNYKTTPPVLDSDGSFEFLYSRLTVDKSRWOEGNVESCSVMHEALHNHYTQKSLSLSLGKGGGGSGGGGS
GGGGSQIDLNITCRFAGVFHVEKNGRYSTSRTEAADLCKAFNSTLPTMAQOMEKALSIGFETCRYGFIEGHVVIPR
THPNSTCAANNTGVYTILTSNTSQYDTYCENASAPPEEDCTSVTDLPNAFDGPTITITTIVNRDGTRYVOKGEYRTNP
EDIYPSNPTDDDVSSGSSSERSSTSGGYTIFYTESTVHPTIPDEDSPWITDSTDRIP

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 42B

SEQID. NO: 171 Light chain = Anti-PD-1 Light chain

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQOKPGQAPRLLIYDASNRATGIPARFSGSGSGTDEFTLTI
SSLEPEDFAVYYCOQQSSNWPRTEFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWKY
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 42C

SUBSTITUTE SHEET (RULE 26)
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Anti-CTLA-4 antibody (Ipilimumab) — CD44 ECD fusion protein

SEQ ID. NO: 38 Heavy chain = Anti-CTLA-4 heavy chain + CD44 ECD fusion sequence

QVOQLVESGGGVVQPGRSLRLSCAASGFTESSYTMHWVROAPGKGLEWVTEFISYDGNNKYYADSVKGRETISRDNS
KNTLYLOMNSLRAEDTATIYYCARTGWLGPFDYWGOQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYTICNVNHKPSNTKVDKRVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGOQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQO
GNVEFSCSVMHEALHNHYTOQKSLSLSPGKGGGGSGGGGSGGGGESQIDINTITCRFAGVEHVEKNGRY ST SRTEAADL
CKAFNSTLPTMAOMEKALSIGEFETCRYGFTIEGHVVIPRTIHPNSICAANNTGVYILTSNTSQYDTYCFNASAPPEE
DCTSVTDLPNAFDGPITITIVNRDGTRYVOKGEYRTNPEDIYPSNPTDDDVSSGSSSERSSTSGGYTIFYTESTVH
PTPDEDSPWITDSTDRIP

Regular = Heavy chain variable region
Underlined = Heavy chain constant region
Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 43A

SEQID. NO: 172 Light chain = Anti-CTLA-4 Light chain

EIVLTQSPGTLSLSPGERATLSCRASQSVGSSYLAWYQQOKPGOAPRLLIYGAFSRATGIPDRESGSGSGTDEFTLT
ISRLEPEDFAVYYCQQYGSSPWTFGOQGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREAKVOWK
VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 43B

Anti-LAG-3 antibody — CD44 ECD fusion protein
SEQ ID. NO: 39 Heavy chain = Anti-LAG-3 heavy chain + CD44 ECD fusion sequence

OMOLVQOSGPEVKKPGTSVKVSCKASGYTEFTDYNVDWVROQARGORLEWIGDINPNNGGTIYAQKFQERVTITVDKS
TSTAYMELSSLRSEDTAVYYCARNYRWEFGAMDHWGQGTTVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YEFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYTICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYAS
TYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEY
PSDIAVEWESNGOQPENNYKTTPPVLDSDGSFEFLYSKLTVDKSRWOOGNVESCSVMHEALHNHYTQKSLSLSPGKG
GGGSGGGGSGGGGSQIDLNITCRFAGVEFHVERKNGRY STSRTEAADLCKAFNSTLPTMAQMEKALSTGEFETCRYGE
IEGHVVIPRTIHPNSTICAANNTGVYTLTSNTSQYDTYCEFNASAPPEEDCTSVIDLPNAFDGPTITITTIVNRDGTRYV
QKGEYRTNPEDIYPSNPTDDDVSSGSSSERSSTSGGYTFYTEFSTVHPTPDEDSPWITDSTDRIP

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 44A
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SEQ ID. NO: 173 Light chain: Anti-LAG-3 light chain
DIVMTQTPLSLSVTPGQPASISCKASQSLDYEGDSDMNWYLQKPGQPPOLLIYGASNLESGVPDRFSGSGSGTDF

TLKISRVEAEDVGVYYCQQSTEDPRTFGGGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLLNNEFYPREAKY
OWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

FIGURE 44B
Anti-TIGIT antibody — CD44 ECD fusion protein
SEQ ID. NO: 40 Heavy chain = Anti-TIGIT heavy chain + CD44 ECD fusion sequence

EVOLOESGPGLVKPSOSLSLTCSVTGSSIASDYWGWIRKFPGNKMEWMGEITYSGSTSYNPSLKSRISITRDTSK
NQFFLOLHSVTTDDTATYSCARMPSFITLASLSTWEGYFDEFWGPGTMVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKY
EPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTK
PREEQYASTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTKNQVSL
TCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFELYSKLTVDKSRWOQGNVESCSVMHEALHNHYTQKS
LSLSPGKGGGGSGGGGSGGGGSQIDINITCRFAGVEHVERKNGRY STSRTEAADLCKAFNSTLPTMAQMEKALSTG
FETCRYGFTIEGHVVIPRTIHPNSICAANNTGVYILTSNTSQYDTYCEFNASAPPEEDCTSVTDLPNAFDGPITITIV
NRDGTRYVOKGEYRTNPEDIYPSNPTDDDVSSGSSSERSSTSGGYIFYTESTVHPTIPDEDSPWITDSTDRIP

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 45A

SEQID. NO: 174 Light chain: Anti-TIGIT light chain

DIOMTQSPSLLSASVGDRVTILNCKASQSIHKNLAWYQOKLGEAPKFLIYYANSLOTGIPSRESGSGSGTDEFTLTI
SGLOPEDVATYFCOQYYSGWTFGGGTKVELKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREAKVOWKVD
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 45B

Anti-BTLA antibody — CD44 ECD fusion protein
SEQ ID. NO: 41 Heavy chain = Anti-BTLA heavy chain + CD44 ECD fusion sequence

EVOLVESGGGLVQPGGSLRLSCAASGFTISSYDMHWVROATGKGLEWVSVIGPAGDTYYPGSVKGREFTISRENAK
NSLYLOMNSLRAGDTAVYYCAREGMAAHNYYGMDVWGQGTTVITVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCD
KTHTCPPCPAPELLGGPSVFLEFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQY
ASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKTI SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPG
KGGGGSGGGEGESGGGGESQIDINITCRFAGVFHVEKNGRY ST SRTEAADLCKAFNSTLPTMAOMEKALSIGFETCRY
GFIEGHVVIPRTIHPNSTCAANNTGVYTLTSNTSQYDTYCFNASAPPEEDCTSVTDLPNAFDGPITITTIVNRDGTR
YVOKGEYRTNPEDIYPSNPTDDDVSSGSSSERSSTSGGYTIFYTEFSTVHPIPDEDSPWITDSTDRIP

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Italic = linker

Double-underlined = extracellular domain of immunomodulatory moiety

FIGURE 46A

SUBSTITUTE SHEET (RULE 26)
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SEQ ID. NO: 175 Light chaln: Antl-BTLA light chain

EIVLTQSPATLSLSPGERATLSCRASQSVISY LAWY QORPGOAPRLLIYDASNRATGIPARFSGSGSGTRFTLTE
SSLEPEDFAVYYCQOORSNWPPLTFGOGTRLEIKRTVAARPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREARKVOWK
VONALOSGNSQESVTIEQDSKDSTYSLSSTLTLSKADYERARKVYACEVTEQGLISPVTKSFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 46B
Anti-VISTA antibody — CD44 ECD fusion protein

SEQ ID. NO: 42 Heavy chain = Anti-VISTA heavy chain + CD44 ECD fusion sequence

OVOLVOSGAERVKKPGSSVKVECKASGGTFESYAT SWVRQAPGOGLEWMGGIIPIPGTANYAQKFQGRVTITADES
TSTAYMELSSLREEDTAVYYCARSSYGWSYEFDYWGOGTLVTVSSASTEGPSVEPLAPSSKETSGGTAALGCLVE
DYFPERPVIVEWNSGALTSGVHETPPAVLOSSGLY SLESVVTVPSSSLEGTQTY ICNVNHEPSNTRVDERVEPKSCDE
THTICPPCPAPELLGGPSVELFPPKPEDTLMISRTPEVTCVVVDVSHEDPEVREFNWYVDGVEVHNARTKPREEQYA
STYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKARGOPREPOVYTLPPSREEMTRKNOVS LTCLVKGE
YPSDIAVEWESNGCPENNYKTTPPVLDSDGSFRLY SKLTVDRSRWQOGNVESCSVMHEALENHYTOKSLSLSPGK
GGGGSGEEESGEEESI LN I TCREAGVEHVERNGRY ST SRTEAADLCKARNSTLPTMAOMERALS IGEFETCRYG
FIEGHVVIPRIHPNS ICAANNTGVY LT SNTSQYDTYCENASAPPEEDCTSVTIDLPNAPDGPITITIVNRDGTRY
VORGEYRTNPEDIYPSNPTDDDVESGSSSERSSTSGEY IEYTRSTVHPIPDEDSPWITDSTDRIP

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Double-underiined = extracellular domain of immunomodulatory molsty

FIGURE 47A
SEQ ID. NO: 1786 Light chain: Anti-VISTA light chain

DIVMTCTPLSLSVTPGOPASISCRASESVDTYANSLMEWYLORKPGOPPOLLIYRASNLESGVPDRESGSGSGTDE
TLY ISRVEAEDVGVYYCQOTNEDPRTFGQGTRLEIKRTVAAPSVEIFPPSDEQLESGTASVVCLLNNEPYPREAKY
OWEVDNALOSGNSQESVIEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHOGLSSPVTKSENRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 47B
Anti-CCR4 antibody ~ CD44 ECD fusion protein

SEQ ID. NO: 43 Heavy chain = Anti-CCR4 heavy chain + CD44 ECD fusion sequence

EVOLVESGGDLVQPGRELRLSCAASGFIFSNYCGMSWVROAPGKGLEWVATISSASTYSYYPDSVKGRFTISRDNA
KNSLYLOMNSLRVEDTALYYCGRESDGNFAFPGYWGQGTLVIVSSASTRGPSVEPLAPSSKSTSGEGTAALGCLVKD
YPPEPVIVSWNSGALTSGVHTEPAVLOSSGLY SLESVVIVPSSSLGTOTY ICNVNHKPSNTEVDRKVEPESCDKT
HTCPPCPAPELLGGPSVFILFPPRPRKDTLMISRTPEVICVVVDVSHEDPEVEKFNWYVDGVEVENAKTKPREEQYAS
TYRVVEVLTVLEQDWLNGKEYRCKVSNKALPAPTEKTI SKAKGOPREPOQVYTLPPSREEMTRNQVSLTCLVEGEY
PSDIAVEWESNGOPENNYRKTTPEVLDSDGEFFLY SKLTVDESRWQOGKNVESCSVMHEALANEYTQRSLELSPGEG
GGGESGGGGSGEEESQIDLNITCRFAGVEEVERNGRY SISRTEAADLCRAFNSTLPTMACQMERKALSIGFETCRYGE
IEGEVVIPRIHPNS ICAANNTGVY TLTSNTSOYDTYCFNASAPPEERCTSVIDLPNAFDGPT IVNRDGTRYV
CRGEYRINPEDIYPSNPTDDDYVSSGSSSERSSTSGEYIFYTFSTIVHPIPDEDSPHWITDSTDRIP

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

italic = linker

Double-underlined = exiracellular domain of immunomodulatory molety

FIGURE 48A
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SEQ ID. NO: 177 Light chain: Anti-CCR4 light chain

DVLMTCSPLILFVTPGEPASISCRSSRNIVHINGDTYLEWYLOKPGOS POLLIYRVENRESGVPDRESGSGSGETD
“TLKISRVZAEDVGVYYCFQGSLLPWTF”QG”KVEIK?TVAAPSVFIFDPSDEQLKSGTASVVCLLWN“YPREAK
VOWKVDNALCSGNSQESVTIEQDRSKDSTY SLESTLTLSRKADYERKHKVYACEVTHOQGLSSPYVTRKSFNRGEC

Regular = Light chain variable region
Underlined = Light chain conslant region

FIGURE 48B
Anti-CTLA-4 antibody (Ipilimumab) - BTLA ECD fusion protein

SEQ ID. NO: 44 Heavy chain = Anti-CTLA-4 heavy chain + BTLA ECD fusion sequence

QVQLVESGGGVVOPGRELRLSCAASGEFTFSSYTMHWVRQAPGRKGLEWVTFISYDGNNKYYADSVKGRETISRDNS
KNTLYLOMNSLRAEDTAIYYCARTGWLGPFDYWGOGTLVIVESASTRGPEVEPLAPSSKSTSGGTAALGCLVKDY
FPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLESVVTVPSSSLEGTOTY ICNVNHKPENTRVDKRVEPKSCDKTH
TCPPCPAPELLGGPSVILFPPPEPRDTLMISRTPEVICVVVDVSHEDPEVRKEFNWYVDGVEVHENARTKPREEQYNST
YRVVEVLIVLHODWLNGKEYRCRKVSNKALPAPTERKT I SRAKGOPREPOQVYTLPPSRDELTENQVSLTCLVEGEYP
SDIAVEWESNGOPENNYRTTPPVLDSDGSFEFLYSKLTVDESRWOO

GNVHSCQVM%EAL%RBYTQKSLQLSPuKCFGGS”GC GGG”SKQSCDVQAYI(RGSMHQIL%FDPFELQCDV4Y
HSTTLYVIDVE

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

Halic = linker

Double-underlined = exiraceliular domain of immunomodulalory molety

FIGUREK 454

SEQ ID. NO: 178 Light chain = Anti-CTLA-4 Light chain

EIVLTCSPGTLSLSPGERATLSCRASQSVGSSYLAWYQCKPGQAPRLLIYGAFSRATGIPDRFSGEGSGTDEFTLT
ISRLEPEDFAVYYCQOQYGSSPWTFGQGTEVEIRRTVAAPSVEIFPPSDEQLESGTASVVCLLNNFYPREARVOWK
VDNALOSGNSQESVIEQDSKDSTYSLSSTLTLSKADYERKHRVYACEVTIEQGLSSPVTKSPNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGUREK 498
Anti-PD-1 antibody {(Pembrolizumab) - BTLA ECD antibody-ligand frap:
SEQ ID. NO: 45; Heavy chain = Anti-PD-1 heavy chain + BTLA ECD fusion sequence:

QVOLVQSGVEVKKPGASVKVICKASGY TEFTNY YMYWVRQAPGOGLEWMGGINPENGGTNFNEKFENRVTLTTDSS
TTTAYMELESLOFDDTAVYYCARRDYREFDMGEPDYWGOGTIVIVSSASTHKGPSVFPLAPCSRSETSESTAALGCLVE
DYFPEPVIVERNSGALTSGVHTFPAVLOSSGLY SLESVVIVRSSSLETKTYTCNVDHKPSNTRVDEKRVESKYGRR
CPPCPAPEFLGGPSVELFPPRPKDTLMISRTPEVICVVVDVEQEDPEVOFNWYVDGVEVANAKTKPREEQENSTY
RVVSVLIVLHQDWLNGKEYKCKVENKGLPSSIEKTISKAKGOPREPOVYTLPPSCEEMTENQVSLTCLVEGEYPS
DIAVEWESNGOQPENNYRTTPPVLDEDGSFFLYSRLTVDRSRWQEGNVESCSVMEEALENHY TQKSLELSLGRGGE
GSGEGESGEEGSRESCRVOLY IRROSEHS I LAGRPPELECPVKY CANRPEVIWCEILNGTTCVELEDROTSWREER
NISFFRILEBFEPVLEPNDNGSYRCSANFOSNLIESHSTTLYVIDVKSASERPSKDEMASRPHWLLYR

Regular; Anti-PD-1 antibody Heavy chain
Halic = linker
Doubis-underiined = extraceliular domain sequence of immunomodulatory molsly = BTLA ECD

FIGURE 50A
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SEQ ID. NO: 179 Light chain = Anti-PD-1 Light chain

EIVLTOSPATLSLSPGERATLSCRASKGV ST SGY SYLEWYQOKPGQAPRLLIYLASYLESGVPARFSGSGSGTIDE
TLTISSLEPEDFPAVYYCOHSRDLPLTFGGGTRVEIKRTVAAPSVEIFPPSDEQLRSGTASVVCLLNNEFYPREAKY
OWKVDNALOSGNEQESVTEQDSKDSTYSLESTLTLSKADYERHRVYACEVTHOGLSSPVTRKEFNRGEC

FIGURE 50B

Anti-PD-L1 antibody— BTLA ECD fusion antibody-ligand trap:
SEQ 1D, NO; 48, Heavy chain = Anti-PD-L{ heavy chain + BTLA ECD fusion seguencs:

EVQLVESGGGLVQPGGSLRLSCAASGEFTFSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVEGRFTISADTS
ENTAYLOMNSLRAEDTAVYYCARRHWPGEFDYWGQGTLVTVSAASTRKGPSVFPLAPSSKSTSGGTAALGCLVEDY
FPEPVTVSHNSCALTSGVETFPAVLOSSCLY SLESVVIVPESSLETOTY ICRVNHKPSNTRVDKKVEPRSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVRFNWYVDGVEVENAKTEPREEGYAST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTENGVSLTCLVKGEYPR
SDIAVEWESNGQPENNYRTTPPVLDSDGSFFLYSKLTVDKSRHWQQGNVESCSVMHEALANEYTOKSLSLSPGKGSE
GGSGEEESEGGGSKESCDVOLYIKROSEHNS ILAGDEFELECPVEYCANRPHVIHCRLNGTTCVRLEDROT SWREE
KNISFFILEFEPVLENDNGSYRCSANFOSNLIESHSTTLYVIDVKSASERPSKDEMASRPHLLYR
Regular = Heavy chain

Halic = linker

Double-underiined = extracellular domain sequence of immunomodulatory molety = BTLA ECD

FIGURE 51A

SEQ ID. NO: 180 Light chaln = Anti-PD-L1 Light chain:

DIOMTQSPSSLEASVEDRVI ITCRASQLDVETAVAWYQORPGRAPKLLIYSASFLYSGVPSRESGSGSGTDETLTE
SSLOPEDEFATYYCOQYLYHPATFGOGTKVEIRRTVAAPSVEIFPPEDEQLEKSGTASVVCLLNNFYPREARVOWRY
DNALQSGNSCESVTEQDSKDETY SLSSTLTLSKADYERHRKVYACEVTHQGLSEPVIKSFNRGEC

FIGURE 51B

Anti-CTLA~ antibody (pilmumab) - CD228 ECD fusion protein
SEQ ID. NO: 47, Heavy chain = Anti-CTLA4 heavy chain + CD228 ECD fusion seguence

QVQLVESGGGVVOPGRELRLSCAASGEFTFSSYTMHWVRCAPGRKGLEWVTFISYDGNNKYYADSVKGREFTISRDNS
KNTLYLOMNSLRAEDTALYYCARTGWLGFIDYWGOGTLVIVSSASTRGPSVEPLAPSSKSTSGGTAALGCLVKDY
FPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLETOTY ICNVNAKPSNTRVDERVEPKSCDKTH
TCPPCPAPELLGGPSVELFPPRPRKETIMISRTPEVICVVVDVSHE DPEVEFNRYVDGVEVENAKTEPREEQYNST
YRVVEVLIVLHODWLNGREYRKCKVSNKALPAP TERTISKAKGOPREPQVYTLPPSRDELTRKNOQVSLTCLVKGEYP
SDIAVEWESNGOPENNYRTTPPVLDSDGSFEFLYSKLTVDESEWOO

GNVESCSVMHEALHNHYTORSLSLSPGR GHGGSGEGESGEGESEEVLWHT SVPFAENMS LECVY PSMGILTQVEW
FRIGTOODS IALIFSPTHGMV I RKPYARRVYFINSTMASNNMTLEFRNASEDDVGY Y SCSLYTYPOGTRORVIOVY
QS DSFEAAY PSNSHIVEE PGRNYT LT COPOMIWPVOAVRWERIQOPROTDLLTYCNTVEGRNETSKEPROTIVINCS
HGRWSVIVIPDVIVSDEGLYRCYLOASAGENETEVMRLTVARGETDNQYTLEVA

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

ltalic = linker

Doubls-underlined = sxtraceliular domain of immunomodulatory moisty

FIGURE 52A
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SEQID. NO: 181 Light chain = Anth-CTLA-4 Light chain

EIVLTOSPGTLSLSPGERATLSCRASQSVGSSY LAWY QUK PGQAPRLLIYGAFSRATGIPDRFSGEGSGTDRFTLT
ISRLEPEDFAVYYCQOYGSSPHTEFGRGTRKVEIRRTVAAPSVEIPPPSDEQLESGTASVVCLLNNEFYPREARVOWK
VDNALOSGNSQESVIEQDSKDSTYSLSSTLTLSKADYERABRVYACEVIEQGLSSPVTIKSFNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGURE 352B
Anti-PD-1 antibody (Pembrolizumab) ~ CD228 ECD antibody-ligand trap:

BEQ ID. NO: 48: Heavy chain = Anti-PD-1 heavy chain + CD226 ECD fusion seguence:

QVOLVOSGVEVKRPGASVEVECKASGY TFINY YMYWVROAPGOGLEWMGGINPSNGGTNFNERFRNRVTILTTDSS
TTTAYMELESLOFDDTAVYYCARRDYRFDMGEDYWGOGTTIVIVSSASTEGPSVEFPLAPCSRETSESTAALGCLVE
DYFPERPVITVEWNSGALTSGVHTPPAVLOSSGLY SLESVVIVPSSSLETRTYTCNVDHEPSNTRVDERVESKYGPP
CPPCPAPEFLGGPSVELEFPPRPRKDTLMISRTPEVICVVVDVEQEDPEVOFNWYVDGVEVANAKTKPREEQENSTY
RVVSVLIVLAQDWLNGKEYKCKVSNKGLPSSIERTISKAKGOPREPOQVYTLPPSQEEMTRNQVSLTCLVRGEY RS
DIAVEWESNGOPENNYRTTPPVLDEDGSEFFLYSRLTVDRKSRWQEGNVESCEVMEEALHENHYTCKESLESLSLGKGGE
GSGGGESGEEGSEEVIWHTSVPEAERNMS LECVY PEMG I LTOVEWFRIGTOODSTATFSPTHGMVIRRPYAERVYFE
LNSTMASNNMI LEFRNASEDDVGYYSCS LY TYRPOGTWORVIQVVOS DS FEAAVPSNSHIVSEPGRKNVILTCQRPOM
TWEPVOAVRWEKTIOPRO T DLLTYCNLVHGRN T SKEPROIVSNCSHGRESVIVIPDVIVSDSGLYRCYLOASAGEN
ETEVMRLTIVAEGKTDNQYTLEVA

Regular; Anti-PD-1 antibody Heavy chain
Halic = linker
Doubis-underiined = extraceliular domain sequence of immunomodulatory moiely = CD228 ECD

FIGURE 33A

SEQ ID. NO: 182 Light chain = Anti-PD-1 Light chain

EIVLTOSPATLESLSPGERATLSCRASKGVSTSGY SYLEWYQORPGOAPRLLIYLASY LESGVPARFSGSGSGTIE
TLTISSLEPEDFAVYYCQHSRDLPLTFGGGTKVEIRRTVAAPSVEIFPPESDEQLKSGTASVVCLLNNEYPREARY
OWEVDNALOSGNSCGESVTEQDSKDETYSLSSTLTLSKADYERHRKVYACEVTHQGLSSPVTESENRGEC

FIGURE 53B
Anti-PD-L1 antibody— CD226 ECD fusion antibody-ligand irap.

SEQ ID. NO: 48, Heavy chain = Anti-PD-L1 heavy chain + CD228 ECD fusion seguence:

EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVROAPGRGLEWVANI SPYGGSTYYADSVEGREFTISADTS
ENTAYLOMNSLRAEDTAVYYCARRHWPGEFDYWGQGTLVTVSAASTRKGPSVFPLAPSSKSTSGGTAALGCLVEDY
FPEPVTVSHNSCALTSGVETFPAVLOSSCLY SLESVVIVPESSLETOTY ICRVNHKPSNTRVDKKVEPRSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVRFNWYVDGVEVENAKTEPREEGYAST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTENGVSLTCLVKGEYPR
SDIAVEWESNGQPENNYRTTPPVLDSDGSFFLYSKLTVDRSRHWQQGNVESCSVMHEALANHYTOKSLSLSPGKGE
GGSGCEESEGGGSEEVLNETSVPEAENMSLECVY PSMGILTOVERNFRIGTOQDSIAIFSPTHGMVIRKFYAERVY
FLNSTMASNNMILEFRNASEDDVEYYSCSLYTYPOGTHORVIOVVOSDSFEAAVPSNSHIVSEPGRNVILTCOPD
MEWEPVOAVRNEKIQPROIDLLT YCNLVHGRNEF T SKEPROIVSNCSHGRESVIVIPDVIVIDSGLYRCYLOASAGE
NETFVMRLTVAEGKTDNGYTLEVA

Regular = Heavy chain

italic = linker

Double-undserlined = exiracellular domain sequence of immunomodulatory molety = CD226 ECD

FIGURE 54A
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SEQ ID. NO: 182 Light chain = Anti-PD-L1 Light chain:

DIOMTCSPSSLSASVEDRVTITCRASQDVSTAVAWY QORPGRAPKLLIYSASYLYSGVPSRESGSGSGTRETLTT
SSLOPEDFATYYCOOYLYHPATFGOGTRKVEIRRTVAARPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREAKVOWKY
DNALQSGNSCESVTEQDSKDETYSLSSTLTLSKADYERHRKVYACEVTHQGLSSPVIKSFNRGEC

FIGURE 54B
Anti-CTLA-4 antibody {ipilimumab) — TIM-3 ECD fusion protein
SEQ . NO: 58, Heavy chain = &Anti-CTLA4 heavy chain + TIM-3 ECD fusion ssguence

QVQLVESGGGVVOPGRSLRLSCAASGETESSY TMHWVROAPGRGLEWVTFISYDGNNKYYARSVRKGRPTISRDNS
KNTLYLOMNSLRAEDTAIYYCARTGWLGPFDYWGOGTLVIVSSASTRGPSVEPLAPSSKSTSGGTAALGCLVEDY
FPEPVIVSWNSGALTSGVHTFPAVLCSSGLYSLSSVVTIVPSSSLETOTY ICNVNHEPSNTKVDERVEPKECDETH
TCPPCPAPELLGGPSVELFPPRPRKETIMISRTPEVICVVVDVSHE DPEVEFNRYVDGVEVENAKTEPREEQYNST
YRVVEVLIVLHODWLNGREYRKCKVSNKALPAP TEXTISKAKGOPREPQVYTLPPSRDELTRKNOQVSLTCLVKGEYP
SDIAVEWESNGOPENNYRTTPPVLDSDGSFPLYSKLTIVRDESRHWOO
GNVESCSVMHEALHNEYTOKSLSLSPCKGEGGSGEEESGEEESSEVEYRARVGONAYLPCEYTPAAPGNLVEVCH
GKGACP 1r“‘Cf‘lf{v‘l' RTEER VkYWTQRfWka“ERKGDVSLTThNV'LAESGLYC %lQle“MNEhKENuKLV

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

ltalic = linker

Doubls-underlined = sxtraceliular domain of immunomodulatory moisty

FIGUREK 554

SEQ ID. NO: 184 Light chain = Antl-CTLA- Light chain

EIVLTOSPGTLSLSPGERATLSCRASQSVESSYLARYQOKPGOAPRLLIYGAFSRATGIPDRIFSGSGSGTDETLT
lSRLHPhDFAVYYLQQYG°° GOGTRVEIKRTVAAPSVIIFPPSDEQLKSGTASVVCLLNNEY PREAKVOWK
VDONALOSGNSQESVIEQDSKDSTYSLSSTLTLEKADYEKHRKVYACEVTHOGLSSPYVTKS FNRGEC

Regular = Light chain variable region
Underlined = Light chain constant region

FIGUREK 55B
Anti-PD-L1 antibody {Alezolizumab)- TiM3 ECD fusion antibody-ligand trap:
BEQ ID. NO: 51. Heavy chain = Anti-PD-L1 heavy chain + T3 ECD fusion sequence:

EVQLVESGGCLVOPGESLRLSCARSCHFTFSDSWIHWVROAPGRELENVANI SPYGGSTY YADSVKGRETISADTS
KNTAYLOMNSLRAEDTAVYYCARREWPGGFDYWGQGTLVIVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLESVVIVPSSSLETQTYICNVNEKPSNTEVDKKVEPESCDKTH
TCPPCPAPELLGGPSVFLFPPRPRDTLMISRTPEVTCVVVDVSHEDPEVRENWYVDGVEVENAKTKPREEQYAST
YRVVSVLIVLHODWLNGKEYKCRVSNKALPAPIEKTISRAKGOPREPQVY TLE PSREEMTKNGVS LTCLVRGEYP
SDI AJ”‘hSNGQPEkNYKLEPPWLJDDGSFFJfSKLEVEKSxWQQGN”“SLbVM&hPLihkYTQKSLbLSPPKG”
GGSGEEGEGEEESSEVEYRAEVGONAYLPCEFYTPAAPGNLYPVCHGRGACPYFECENVYLRTDERDYNYRHT
LNGDFREGDVS
PAETOTLGSLPDINLTQISTLANELRDSRLANDLRDSGATIRIG
Regular = Heavy chain

Halic = linker

Double-undsrlined = exiracellular domain seguence of immunomodulalory molety = TiM-3 ECD

FIGURE 56A
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SEQ ID. NO: 185 Light chain = Anti-PD-L1 Light chain:

DIOMTCSPSSLSASVEDRVTITCRASQDVSTAVAWY QORPGRAPKLLIYSASYLYSGVPSRESGSGSGTRETLTT
SSLOPEDFATYYCOOYLYHPATFGOGTRKVEIRRTVAARPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREAKVOWKY
DNALQSGNSCESVTEQDSKDETYSLSSTLTLSKADYERHRKVYACEVTHQGLSSPVIKSFNRGEC

FIGUREK 56B
Anti-PD-1 antibody {Pembrolizumab} — TiM-3 ECD antibody-ligand {rap:
SEQ . NO: 52 Heavy chain = Anti-PD-1 beavy chain + TIM3 ECD fusion sequence:

OVOLVOSGVEVEKEPGASVREVSCRASGY TR TNY YMYWVROAPGRGLEWMGGINFSNGGTNEPNERFRKNRVTLTTDSS
TTTAYMELKSLOFDDTAVYYCARRDYRPDMGEDYWGOGTIVIVSSASTRGPSVIPLAPCSRETSESTAALGCLVK
DYFPERPVIVSWNEGALTSGVHTFPAVLOSEGLY SLESVVIVPSSSLEGTRTYTCNVDERKPSNTRVDERVESKYGPP
CPPCPAPEFLGGPSVELFPPRPRDTLMISRT PEVICVVVDVSCEDPEVOENWYVDGVEVHEHNARTKPREEQENSTY
BVVEVLIVLHODWLNGEEYKCKVSNKGLPES IEKTISKAKGQPREPQVYTLPPEQEEMTKNQVSLTCLVRGEYPS
DIAVEWESNGOPENNYRTTPPVLDSDGSFFLY SRLTVDKSRWQEGNVESCESVMEEALENHYTOKSLELSLGKGGE
S GEEESGEEESSEVEYRAEVGONAYLPCEY T PAAPGNLY EVCWGKGACPVEECGNVVLRTDERDVNYWTISRYWE
NGD_aﬁGDVSgT VTLADSG YCCR*QLPGlMNDhﬁFkLKL”lﬁPnKVTPﬁPTRQREFTAAF?RP TTRGHGE

Reguiar Anti-PD-1 antabﬁdy Heavy cham
ltalic = linker
Doubla-underlined = exfraceliular domain sequence of immunomodulatory moisty = TIM-3 ECD

FIGURK 574

SEQ ID. NO: 188 Light chain = Anti-PD-1 Light chain

EIVLTOSPATLESLSPGERATLSCRASKGVSTSGY SYLEWYQORPGOAPRLLIYLASY LESGVPARFSGSGSGTIE
TLTISSLEPEDFAVYYCQHSRDLPLTFGGGTKVEIRRTVAAPSVEIFPPESDEQLKSGTASVVCLLNNEYPREARY
CWEVDNALOSGNSCESVTEQDSKDETYSLSSTLTLSKADYERHARVYACEVTHOGLSSPVIKSENRGEC

FIGURE 87B
Anti-P-1 antibody {(Nivolumab) —~ TIM32 ECD antibody-ligand trap:
SEQ 1D, NO: 53 Heavy chain = Anti-PD-1 heavy chaln + TIM3 ECD fusion sequence:

QVQLVESGGGVVOPGREILRLDCKASGITFSNSGMHWVRAPGRGLEWVAVIWYDGSKRYYADSVEGRETISRINS
KNTLFLOMNSLRAEDTAVYYCATNDDYWGOGTLVIVSSASTRKGPSVEPLAPCSRST SMAALC LVEDYFPERV
TVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTIVPSSSLGTRTYTCNVDHRPSNTRKVDRRVESKYGFPPCPPCPAR
EFLGGPSVEFLEPPRPKDTLMISRTPEVICVVVDVEQEDPEVOFRNWYVDGVEVENAKTKPREECFNETYRVVSVLT
VLHQDWLNGREYRCKVENKGLPSSIEKT ISKAKGOPREPOVYTLPPSQEEMTENGVSLTCLVKGEYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFEFLYSRLTVDKSRWOQEGNVESCSVMHEALHNHY TORSLSLSLGRGGGGSGGEES
GCEGGSSEVEYRAEVG QNAVLPLBYTPAAPGNJVPVCWG& ACPV“”CCRVVMRTE&R)VNYWT RYWMNGEBRKG
DVSLTIENVTLADSGIYCCRIQIE ) ! RE

Regular = Anti-PD-1 antibody Heavy chain
italic = linker
Double-undserlined = exiracellular domain ssquence of immunomodulatory molety = TiM-3 ECD

FIGURE 58A

B. SEQID. RO: 187 Light chain = Anti-PD-1 Light chain

EIVLTQSPATLSLSPGERATLSCRASQSVISY LAWY QORPGOAPRLLIYDASNRATGIPARFSGSGSGTRFTLTE
SSLEPEDFAVYYCQOSSNWPRTFGOGTRKVEIRRTVAARPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREAKVOWKY
DNALQSGNSCESVTEQDSKDETYSLSSTLTLSKADYERHRKVYACEVTHQGLSSPVIKSFNRGEC

FIGUREK 58B
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SEQ ID. NO: 54: Human VSIGS

MGVRGALELLLVCLSPALLSAVRINGDGQEVMY LAEGDNVRLGCPYLLDPEDLGINSLDIEWMOVNSEPSHRENY
FLTYQDRRIGHGNLPELOORVRFAASDPSQYDAS INLMNLOVSDTATYECRVEKKTTMATREVIVIVOARPAVPMC
WIEGHMSKGNDVVLEKCEFANGGSQPLSYKWAR I SGHSHPYRAGAYHEQHSFHSELSYQESFHSTINQGLGNGDLLL
KGINADDDGLYQCTVANHVGYSVCVVEVKEDSQRVEGMIVGAVLGSLLMLACLALGIWGLICCCCGGGGAGGARGA
FGYGVGGGVGGEACGDLASEIRVDAEAPGCRKASGRGSRVTELLGY PTONVSRSLRREYAPPPCGGPEDVALVERT
ASASCEAGPSPVYIKVESAEPADCADCAQVEQRSCRDGLLY

FIGURE 5%A
SEQ D, NO: 85: Human VSIG8 ECD

VRINGDGQEVMYLAEGDNVRLGCPYLLDPEDLGTNSLDIEWMCVNEEPSHRENVFLTYCDKRIGHEGNLPHLOQRY
REAASDPSQYDASINLMNLOVSDTATYECRVERTTMATREVIVIVQARPAVPMCWTEGHMSKGNDVVLKCFANGG
SOPLSYKWARISGHSHPYRAGAYHSQHSFHSELSYQESFHSTINQGLGNG

FIGURE 59B
SEQ ID. NO: 56: Human VISTA

IMGVPTALEAGSWRWGSLLFALFLAASLGPVAAFRVATPY SLYVCPEGONVTLTCRLLGPVIDRGHDVTFYRTWY
RSSRGEVQTCSERRPIRNLTFQDLELHHGGHQAANTSHDLAQRHGLESASDHEGNF SITMRNLTLLESGLYCCLY
VEIRHHHSEHRVEGAMELOVOTGRDAPSNCVVYPSSSQESENLITAAALATGACIVGILCLPLILLLVYKQRQAAS
NRRAQELVEMDSNIQGIENPGFEASPPAQGIPEARVREPLSYVAQROFSESGRELLSEPSTPLSPPGPGDVEFPS
LDPVPDSPNEEVI

FIGURE 58C
SEQID. NO: 57: Human VISTA ECD

FRVATPY SLYVOPEGQNVILTCRLLGPVIDRGHEDVTEYRTWYRSSRGEVQTCSERRPIENLTFQODLELEEGEHQA
ANTSHDLAQRHGLESASDHEGNY STTMRNLTLLDSGLYCCLVVE IRHHESEHRVHGAMELOVOTGEDARPSNOVVY
PESSQESENITA

FIGURE 59D
Anti-CTLA-4 antibody {(pilimumab) — V8IGE ECD fusion protein

SEQ ID. NO: 58, Heavy chain = Anti-CTLA heavy chain + V8IGE ECD fusion sequence

QVOLVESGGGVVQPGRSLRLECAASGEFTFESY TMHWVRQAPGRGLEWVTFLSYDGNNRYYADSVEGRETISRDNS
ENTLYLOMNSLRAEDTAIYYCARTGWLGRPEFDYWGOGTLVIVSSASTRKGPSVEPLAPSSKSTSGETAALGCLVEDY
FPEPVIVIWNSGALTSGVHTFPAVLOSSGLYSLESVVIVPSSSLETOTY ICRVNHKP SNTRVDKRVEPKSCDKTH
TCPPCPAPELLGGPSVFLEFPPKPKDTIMISRTPEVICVVVDVSHEDPEVRKERNWYVDGVEVENAKTKFREEQYNET
YRVVSVLIVLHODWINGREYRKCKVENKALPAPTERKT I SKAKGOPREPOVYTLPPSRDELTENQVSLTCLVEGEYR
SDIAVEWESNGOPENNYRKTTPPVLDSDGSFELYSKLTVDEKSRWOO

GNVESCSVMHEALINEY TOKSLSLSPCGKGGGGSGGGESGEEESVRINGDGOEVMY LAEGDNVRLGCPY LLDPERL
LOOR
LCEANGGSQ

Regular = Heavy chain variable region

Underlined = Heavy chain constant region

italic = linker

Double-underlined = exiraceliular domain of immunomodulalory molety

FIGURE 60A
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SEQ ID. NO: 188 Light chain = Anti-CTLA-4 Light chain
FIVLTCSPGETLSLSPGERATLSCRASQSVGSSY LAWY QUK PGRAPRLLIYGAFSRATGIPDREFSGSGSGTDFTLT

ISRLEPEDFAVYYCQOYGSSPHTEFGRGTRKVEIRRTVAAPSVEIPPPSDEQLESGTASVVCLLNNEFYPREARVOWK
VDNALOSGNSQESVIEQDSKDSTYSLSSTLTLSKADYERABRVYACEVIEQGLSSPVTIKSFNRGEC

Regular = Light chain variable region
Underlined = Light chain conslant region

FIGURE 60B
Anti-PD-1 antibody {(Nivolumab) - V8IG8 ECD antibody-ligand trap:
SEQ iD. NO: 59: Heavy chain = Anti-PD-1 heavy chain + VYSIGE ECD fusion sequence:

QVQLVESGGGVVOPGRSLRLDCRASGITESNSGMHWVROAPGRGLEWVAVIWYDGSKRYYARSVRKGRPTISRDNS
KNTLFLOMNSLRAEDTAVYYCATNDDYWGOGTLVIVSSASTKGPSVEPLAPCSRETSESTAALGCLVKDY FPEPRPY
TVSWNSGALTSGVHTFPAVLOSSGLYSLEEVVIVPSSSLGTRTYTCNVDHEKPSNTRVDERVESKYGPPCPPCPAP
EFLGGPSVFLFPPRPRDTIMISRTPEVICVVVDVSOEDPEVOFNWYVDGVEVENAKTEPREEQFNSTYRVVSVLT
VLHQDWLNGREYRCKVSNRGLPSSIERTISKAKGOPREPQVY TLPPSQEEMTRNQVSLTCLVKGEYPSDIAVEWE
SNGOPENNYRTTPPVLDSDGSFPLY SRLTIVDKSRWOEGNVESCSVMHEALANEY TQRSLELSLGRGGGGSGGGGS

GGGESY ' GINS ) SHRENVELTYODRRIGHGNLEH
LOORVRFAASDPSOYDAS INLMNLOVSDTATYECRVKK! PMCWT

Regular Anti-PD~1 antibody Heavy chain

ltalic = linker

Doubla-underlined = exfracellular domain sequence of immunomodulatory moisty = VSIG8-3 ECD
FIGURE 61A

SEQ ID. NO: 188 Light chain = Anti-PD-1 Light chain

EIVLTOSPATLSLSPGERATLSCRASQSVESY LARYQOKPGUAPRLLIYDASNRATG I PARFSGSGSGTDETLTE
SSLEPEDFAVYYCOOSSNWPRTPGOGTRVEIKRTVAAPSVE IFPPSDEQLESGTASVVCLLNNEPY PREAKVQWEY
DNALQSGNSQESVTEQDSKDSTY SLESTLITLSKADYERHKVYACEVTHQGLSSPVTKSFNRGEC

FIGURE 61B

Anti-IL6R Antibody (Tocilizumab) — TIM3 ECD antibody-ligand trap:
SEQ ID. NO. 66: Anti-IL6R Antibody (Tocilizumab) heavy chain + TIM3 ECD

QVQLQESGPGLVRPSQTLSLTCTVSGYSITSDHAWSWVROPPGRGLEWIGYISYSGITTYNESLKSRVT
MLRDTSKNQFSLRLSSVTAADTAVYYCARSLARTTAMDYWGQGSLVTVESASTKGPSVEPLAPSSKST
SGOTAALGCLVKDYFPEPVIVEWNSGALTSGVHTFPAVEQSSGLYSLESVVTVESSSLGTQTYICNVNH
EPSNTKVDKKVEPKSCDETHTCPPCPAPELLGGESVELFPPK PR DTIMISRTPEVICVVVDVSHEDPEY
EFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNEALPAPIEKTISKAK
GOPREPOQVYTLPPSRDELTENQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDESRWQOQONVFSCSVMHEALHNBYTQRSLSLSPGKGGGGEGGOGEGGOGESEVEYRARVGONA
YLPCEYTPAAPGNLVPVCWGKCACPVIECGNVVLRTDERDVNYWTSRY WLNGDFREGDVSLTIENVT
LADSGIYCCRIQIPGIMNDEKFNLKLVIKPAKVIPAPTRORDFTAATPRMLTTRGHGPAETQTLGSLPIM
NLTQISTLANELRDSRLANDLEDSGATIRIG

FIGURE 62A

SEQ I NO. 61 Anti-TL6R Antibody (Tocilizumab) light chain
DIOMTQSPSSLEASVGDRVTITCRASQDISSYLNWYQQKPCGKAPKLLIYYTSRLHSGVPSRFSGSGSGTD
FTFTISSLOPEDIATY YCQQOGNTLPYTFGQGTRKVEIKRTVAAPSVFEIFPPSDEQLESGTASVVCLLNNFYP
REAKVOWEVDNALQSGNSQESVTEQDSKDETY SLESTLTLSKADYEKHEVY ACEVTHQGLSSPVTESF
NRGEC

FIGURE 62B
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Anti-IL6R Antibody (Focilizumab) — VISTA ECD antibody-ligand trap:

SEQ ID. NO, 62: Anti-ILSR Antibedy (Tocilizumab) heavy chain + VISTA ECD

QVQLOESGPGLVRPSQTLSLTCTVEGYSITSDHAWSWVROPPGRGLEWIGYISYSGITTYNESLKSRVT
MIRDTSKNQFSLRLSSVTAADTAVYYCARSLARTTAMDYWGOGSLVTVSSASTKGPSVFPLAPSSEST
SCOTAALGCLVEDYFPEPVTVSWNSGALTSGVHTIFPAVLOSSCLY SLESSVVTVPSSSLCTOQTYICNYNHE
KeSNTEVDKEVEPKSCDKTHTCPPCPAPELLGGPSVELFPPEPKDTLMISRIPEVICVVVDVSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYECKVSNKALPAPIEKTISKAK
GOPREPOQVYTLPPSROELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVISCSVMHEALBNHYTQKSLSLSPOKGGOGEGOGGSGOGGSFKVATPYSLYVCPE
CONVTILTCRLLGPVIDKGHDVIFYKTWYRSSRGEVQTCSERRPIRNLTFQDLHLHHGGHQAANTSHD
LAQRBGLESASDHHONFSITMARNLTLLDSGLY CCLVVEIRBHHSEHRVHGAMELQVQTGKDAPSNCY
VYPSSSQESENITA

FIGURE 63A
SEQ ID. NG. 63: Anti-IL6R Antibedy (Tocilizumab) light chain

DIOMTQSPSSLSASVGDRVTITCRASQDISSYLNWY QQKPGKAPKLLIY Y TSRLHSGVPSRESGSGRGTD

FTFTISSLOPEDIATYYCQQGNTLPYTFGOQGTRKVEIKRTVAAPSVFIFPPSDEQLESGTASVVCLLNNEYP

REARKVQWEVDNALQSGNSQESVIEQDSKDSTY SLESSTLTLSKADYEKHEVYACEVTHQGLSSPVTESF
NRGEC

FIGURE 63B
Anti-HLSR Antibody (Tocilizumsab) — VIIGE ECD antibody-ligand trap:

SEQ ID, NO. 64: Anti-IL6R Antibody (Tocilizumab) heavy chain + VSIGE ECD

QVQLQESGPGLVRPSQTLSLTCTVSGYSITSDHAWSWVROPPGRGLEWIGYISYSGITTYNESLKSRVT
MLRDTSENQFSLRLSSVTAADTAVYYCARSLARTTAMDYWGQGSLVTVSSASTRGPSVEPLAPSSKST
SGOTAALGCLVKDYFPEPVIVEWNSGALTSGVHTFPAVEQSSGLYSLESVVTVESSSLGTQTYICNVNH
EPSNTKVDKKVEPKSCDEKTHTCPPCPAPELLGOGPSVELFPPKPRKDTLMISRTPEVICVVVDVSHEDPEY
EFNWYVDOVEVIINAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNEALPAPIEKTISKAK
GOPREPOVYTLPPSRDELTENQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLEDSDGSFFLYSK
LTVDESRWQOOONVFSCSVMHEALHNBYTQKSLSLSPGK GGGGSGGGGSGCGOSVRINGDGQEVMYL
AEGDNVRLGCPYLLDPEDLGTNSLDIEWMOVNSEPSHRENVFLTYQDKRIGHGNLPHLQQRVRFAASD
PSQYDASINLMNLOVSDTATYECRVEKTTMATREVIVIVOARPAVPMCWTEGHMSKONDVYLKCTA
NGGSQPLSYKWAKISCHSHPYRAGAYHSQHSFHSELSYQESFHSTINQGLONG

FIGURE 684A
SEQ ID. MNO. 65: Anti-IL6R Antibedy (Tocilizumab) light chain
DIOMTQSPSSLEASVGDRVTITCRASQDISSYLNWYQQKPCGKAPKLLIYYTSRLHSGVPSRFSGSGSGTD
FTFTISSLOPEDIATYYCQQGNTLPYTFGQGTRKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP

REAKVOQWKVDNALQSGNSQESVTEQDSKDETYSLESTLTLSKADYERKHKVY ACEVTHQOGLSSPVTKSTE
NRGEC

FIGURE 64B
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Anti-T11L68 Antibody (Tocilizumab} — CD44 ECD antibody-ligand trap:
SEQ ID, NG. 66: Anti-FL6R Antibody (Tocilizumab) heavy chain + CDB44 ECP

QVQLQESGPGLVRPSQTLSLTCTVSGYSITSDHAWSWVROPPCGRGLEWIGYISYSGITTYNPSLKSRVT
MLROTSENQFSLRLISSVTAADTAVY YCARSLARTTAMDYWOQGSLVTVSSASTEGPSVIPLAPSSKST
SGOTAALGCLVKDYFPEPVTVSWNSGALTSCVHTIFPAVEQGSSGLYSLESVVTIVESSSLGTQTYICNVNE
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGOPSVELEFPPKPKDTLMISRIPEVICVYVDVSHEDPEY
KFNWYVDOVEVHENAKTKPREEQYNSTYRVVEVLTVLHODWLNGKEYKCKYSNEALPAPIEKTISKAK
GOPREPOVY TLPPSRDELTENOQVELTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDEDGSFFLYSK
LTVDKSRWOQONVESCISVMHEALENEYTQKSLILIPGKOGGGSOGGGSGGGUGSQIDLNITCRFAGVF
HVEKNGRYSISRTEAADLCKAFNSTLPTMAQMEK ALSIGFETCRYGFIEGHVVIPRIHPNSICAANNTGY
YILTSNTSQYDTYCFNASAPPEEDCTSVIDLPNATDGPITITIVNRDGTRY VOKGEYRTNPEDIYPSNPTD
DDVSSGSSSERSSTSGGYIFYTFSTVHPIPDEDSPWITDSTDRIP

FIGUREK 65A

SEQ ID. MNO. 67: Anti-IL6R Antibedy (Tocilizumab) light chain

DIOMTQSPSSLSASVGDRVTITCRASQDISSYLNWYQOKPCGKAPKLLIYYTSRLHSGVPSRISGSGSGTD
FITTISSLOPEDIATYYCQQUNTLPYTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVIEQDSEDSTYSLESSTLTLSKADYERHKVYACEVTHQGLSSPVTKSE
NRGEC

FIGURE 65B

Anti-ELSR Antibody (Tecllizumalb) - BYLA ECD antibody-ligand frap:
SEQ I NG, 68; Anti-IL6R Antibody {Tocilizumalb) heavy chain + BTLA ECD

QVOLQESGPCGLVRPSQTLSLTCTVSGYSITSDHAWSWVROPPGROLEWIGYISYSGITTYNPSLKSRVT
MLARDTSKNQFSLRLSSVTAADTAVYYCARSLARTTAMDYWGOGSLVTVISASTKOPSVEPLAPSSEST
SCOTAALGCLVEDYFPEPVTVSWNSGALTSGVHTIFPAVLOSSCLY SLESSVVTVPSSSLCTOQTYICNYNHE
KeSNTEVDKEVEPKSCDKTHTCPPCPAPELLGGPSVELFPPEPKDTLMISRIPEVICVVVDVSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYECKVSNKALPAPIEKTISKAK
GOPREPOVYTLPPRRDELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLESDGSFFLYSK
LTVDKSRWQOGNVESCSVMHEALBNHYTOKSLSLSPORKGGOGIGOGGIGOGGSKESCDVILYIKRGS
EHSILAGDPFELECPVEY CANRPHVIWCKLNGTTCVKLEDRQTSWKEEKNISFFILHFEPVLPNDNGSY
RCSANFQSNLIESHSTTLYVIDVKSASERPSKDEMASRPWLLYR

FIGURE 66A
SEQ ID. NGO, 69: Anti-ILSR Antibody (Tocilizumab) light chain
DIQMTQSPSSLSASVGDRVTITCRASQDISSYLNWYQOQK PCGKAPKLLIYYTSRLHSGVPSRFSGSGSGTD
FTFTISSLOPEDIATYYCQQGNTLFYTFGQGTKVEIKRTVAAPSVFIFPPSDEQLESGTASVVCLLNNEYP
REAKVQWEKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSSPVTESF
NRGEC

FIGURE 66B
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Anti-FLAR Antibody (Tocilizumab) - CD216 BCD antibody-ligand trap:

SEQ ID. NO, 78;: Anti-ILSR Antibedy (Tocilizumahb) heavy chain + CDB226 ECD

QVQLOESGPGLVRPSQTLSLTCTVEGYSITSDHAWSWVROPPGRGLEWIGYISYSGITTYNESLKSRVT
MIRDTSKNQFSLRLSSVTAADTAVYYCARSLARTTAMDYWGOGSLVTVSSASTKGPSVFPLAPSSEST
SCOTAALGCLVEDYFPEPVTVSWNSGALTSGVHTIFPAVLOSSCLY SLESSVVTVPSSSLCTOQTYICNYNHE
KeSNTEVDKEVEPKSCDKTHTCPPCPAPELLGGPSVELFPPEPKDTLMISRIPEVICVVVDVSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYECKVSNKALPAPIEKTISKAK
GOPREPOQVYTLPPSROELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQOQGNVESCSVMHEALBNHYTQKSLSLSPGEGGOGSGOGGSGOGGSEEVLWHTSVPFAR
NMSLECVYPSMGILTQVEWFKIGTQQDSIAIFSPTHGOMVIRKPY AERVYFLNSTMASNNMTLFFRNASE
DOVGYYSCSLYTYPQGTWOKVIQVVOSDSFEAAVPSNSHIVSEPGENVILTCOPOMTWPVQAVRWEK
IQPROIDLLTYCNLVHGRNFTSKFPRQIVSNCSHGRWSVIVIPDVTVSDSGLYRCYLQASAGENETF VMR
LTVABGKTONQYTLFVA

FIGURE 67A
SEQ ID. NG. 71 Anti-EL6R Antibedy (Tocilizumab) light chain

DIQMTQSPSSLEASVGDRVTITCRASQDISSYLNWYQQKPGKAPKLLIYYTSRLHSGVPSRFSGSGSGTD

FTFTISSLOPEDIATYYCQQGNTLPYTFGOQGTRKVEIKRTVAAPSVFIFPPSDEQLESGTASVVCLLNNEYP

REARKVQWEVDNALQSGNSQESVIEQDSKDSTY SLESSTLTLSKADYEKHEVYACEVTHQGLSSPVTESF
NRGEC

FIGURE 67B
Anti-ILSR Antibody (Tocillizumab) — LIGHT ECD antibody-ligand trap:
SEQ ID, NO. 72: Anti-IL6R Antibody (Tocilizumab) heavy chain + LIGHT ECD

QVQLQESGPGLVRPSQTLSLTCTVSGYSITSDHAWSWVROPPGRGLEWIGYISYSGITTYNESLKSRVT
MLRDTSENQFSLRLSSVTAADTAVYYCARSLARTTAMDYWGQGSLVTVSSASTRGPSVEPLAPSSKST
SGOTAALGCLVKDYFPEPVTVSWNSGALTSCVHTIFPAVEQGSSGLYSLESVVTIVESSSLGTQTYICNVNE
EPSNTKVDKKVEPKSCDEKTHTCPPCPAPELLGOGPSVELFPPKPRKDTLMISRTPEVICVVVDVSHEDPEY
EFNWYVDOVEVIINAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNEALPAPIEKTISKAK
GOPREPOVYTLPPSRDELTENQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLEDSDGSFFLYSK
LTVDESRWQOOQONVFSCSVMHEALHENBYTQKSLILSPGK GGGGSCGGOSCGCGOSLOLHWRLGEMVTIR
LPDGPAGSWEQLIQERRSHEVNPAAHLTGANSSLTGSGGPLLWETQLOLAFLRGLSYHDGALVVTIKAG
YYYIYSKVQLGGVGCPLGLASTITHGLYKRTPRYPEELELLVSQQSPCGRATSSSRVWWDSSFLOGVY
HLEAGEKVVVRVLDERLVRLRDGTRSYFOAFMY

FIGURE 68A

SEQ ID. NO. 73: Anti-IL6R Antibody (Tocilizumab) light chain

DIQMTQSPSSLSASVGDRVTITCRASQDISSYLNWYQOKPGKAPKLLIYYTSRLHSGVPSRFSGSGSGTD
FTFTISSLOPEDIATYYCQQGNTLPYTFGOQGTKVEIKRTVAAPSVEIFPPSDEQLESGTASVVCLLNNEYP
REAKVQWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHOGLSSPVTESF
NRGEC

FIGURE 63B
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Anti-EGFR Antibody (Cetuximab) —~ TEM3 ECD antibody-ligand trap:

SEQ 1D, NO, 74: Anti-EGFR Antibody (Cetuximab) heavy chain + TIM3 ECD

QVQLEQSGPGLVOPSQSLSITCTVSGFSLINYGVHWVROSPGKGLEWLGVIWSGGNTDYNTPFTSRLSE
NEDNSKSQVFFKMNSLOSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTRKGPSVFPLAPSSKST
SCOTAALGCLVEDYFPEPVTVSWNSGALTSGVHTIFPAVLOSSCLY SLESSVVTVPSSSLCTOQTYICNYNHE
KeSNTEVDRRVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKOTLMISRTPEVICVVVDVSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYECKVSNKALPAPIEKTISKAK
GOPREPOQVYTLPPSROELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQOQGNVESCSVMHEALBNHY TQKSLSLSPOEGGOGSGUGOGSGHOGSSEVEYRAEVGNA
YLPCEFYTPAAPGNLVPVCWOKGACPVFECGNVVIRTDERDVNY WTSRYWLNGDFRKGDVSLTIENVT
LADSGIYCCRIQIPGIMNDEKFNLELVIKPAKVTPAPTRORDFTAATPRMLTTRGHGPAETQTLGSLPEDI
NLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 6%A
SEQ ID. NG. 75 Anti-EGFR Antibody (Cetuximab) light chain

DILLTQSPVILSVSPGERVEFSCRASGSICTNIHWY QURTNGSPRLLIK Y ASESISGIPSRESGSGSGTRRTL
SINSVESEDIADYYCQONNNWPTTFGAGTKIELKRTVAAPSVEIFPPSDEQLESGTASVVCLLNNEYPRE
AKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERHKVYACEVTHQGLSSPVTKSFN
RGEC

FIGURE 69B
Anti-EGFR Antibody (Cetuximab) ~ VISTA ECD antibody-ligand trap:
SEQ 1D, NO. 76: Anti-EGFR Antibody (Cetuximab) heavy chain + VISTA BECD

QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHEWVROSPGEGLEWLGVIWSGONTDYNTPFTSRLSI
NEDNSESQVITENMNSLOSNDTAIYYCARALTYYDYEFAYWGQGTLVIVSAASTKGPSVFPLAPSSKST
SGOTAALGCLVKDYFPEPVIVEWNSGALTSGVHTFPAVEQSSGLYSLESVVTVESSSLGTQTYICNVNH
EPSNTKVDKRVEPESCDK THTCPPCPAPELLOGPSVFLFPPKPEDTLMISRTPEVTICVVVDVSHEDPEVY
EFNWYVDOVEVIINAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNEALPAPIEKTISKAK
GOPREPOVYTLPPSRDELTENQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLEDSDGSFFLYSK
LTVDESRWQOQONVFSCSVMHEALHNBY TQEKSLSLSPGKOGGUSGGGGSCGOUOSFEVATPYSLYVCPE
GONVTLTCRLLGPVIDKGHDVIFYKTWYRSSRGEVQTCSERRPIRNLTFODLHEHHGGHQAANTSHD
LAQRHGLESASDHHGNFSITMRNLTLLDSGLYCCLVVEIRHHESEHRVHCGAMELQVOQTGEDAPSNCY
VYPSSSQESENITA

FIGURE 70A

SEQID. NGO, 77: Anti-EGFR Antibody (Cetuximab) light chain

DILLTQSPVILSVSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIK YASESISGIPSRFSGSGSGTDFTL
SINSVESEDIADYYCOQONNNWPTTFCAGTRLELKRTVAAPSVEIFPPSDEQLESGTASVVCLLNNEYPRE
ARVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTRSEN
RGEC

FIGURE 70B



WO 2018/218215 45/81 PCT/US2018/034755
Anti-EGFR Antibody (Cetuximab) — VRIGE ECD antibody-ligand trap:

SEQ 1D, NO, 78; Anti-EGFR Antibody (Cetuximab) heavy chain + VSIGE ECD

QVQLEQSGPGLVOPSQSLSITCTVSGFSLINYGVHWVROSPGKGLEWLGVIWSGGNTDYNTPFTSRLSE
NEDNSKSOVITKMNSLOSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTRKGPSVFPLAPSSKST
SCOTAALGCLVEDYFPEPVTVSWNSGALTSGVHTIFPAVLOSSCLY SLESSVVTVPSSSLCTOQTYICNYNHE
KeSNTEVDRRVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKOTLMISRTPEVICVVVDVSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYECKVSNKALPAPIEKTISKAK
GOPREPOQVYTLPPSROELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVESCSVMHEALBNHYTQKSLSLSPGEKGGOGSGOGGSGOGGSVRINGDGEVMYL
ABEGDNVRLGCPYLLDPEDLGTNSLDIEWMOQVNSEPSHRENVEFLTYQDKRIGHGNLPHLQOQRVRFAASD
PSQYDASINLMNLOVSDTATYECRVKETTMATRKVIVIVOARPAVPMCWTEGHMSEGNDVVLECTFA
NGGSQPLSYEWAKISGHSHPYRAGAYHSQHSFHSELSYQESFHSTINQGLGNG

FIGURE 71A
SEQ ID. NG. 7%: Anti-EGFR Antibody (Cetuximab) light chain

DILLTQSPVILSVSPGERVEFSCRASQSIGTNIHWY QOQRTNGSPRLLIK Y ASESISGIPSREFSGSGSGTDFTL
SINSVESEDIADYYCQONNNWPTTFGAGTKIELKRTVAAPSVEIFPPSDEQLESGTASVVCLLNNEYPRE
AKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERHKVYACEVTHQGLSSPVTKSFN
RGEC

FIGURE 71B

Anti-EGFR Antibody (Cetuximab) — CD44 ECD antibody-ligand trap:
SEQ ID. NO. 86: Anti-EGFR Antibody (Cetuximab) heavy chain + Ch44 ECD

QVQLEQSGPGLVOPSQSLSITCTVSGFSLINY GVHWVROSPGKGLEWLGVIWSGGNTDYNTPFTSRLS!
NEDNSKSQVFFKMNSLOSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTRKGPSVFPLAPSSKST
SCOTAALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLESVVTVPSSSLGTQTYICNVNH
KESNTEVDERVEPKSCDETHTCPPCPAPELL GGPSVELFPPEK PK D TLMISRTPEVICVVVDVSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPOQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQONVESCSVMHEALBNHYTQKSLSLSPGREGGGGSGGGGSGGOGSQIDLNITCRFAGVE
BVEENGRYSISRTEAADLCEAFNSTLPTMAQMER ALSIGFETCRYGFIEGHVVIPRIIPNSICAANNTGY
YILTSNTSQYDTYCFNASAPPEEDCTSVIDLENAFDGPITITIVNRDGTRY VOEKGEYRTNPEDIYEPSNPTD
DDVSSGSSSERSSTSGGYIFYTFSTVHPIPDEDSPWITDSTDRIP

FIGURE 72A
SEQ ID. NG. 81 Anti-EGFR Antibody (Cetuximab) light chain
DILLTQSPVILSVSPGERVSFSCRASQSIGTNIHWY QORTNGSPRLLIK Y ASESISGIPSRFSGSGSGTDFTL
SINSVESEDIADYYCQONNNWPTIFGAGTKLELKRTVAAPSYFIFPPSDEQLESGTASVYCLLNNEYPRE

AXKVOWEVDNALOSONSQESVIEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSSPVTKSFN
RGEC

FIGURE 72B



WO 2018/218215 46/81 PCT/US2018/034755
Anti-EGFR Antibody (Cetuzimab) — BTLA ECD antibody-lHgand trap:

SEQ 1D, NO, 82: Anti-EGFR Antibody (Cetuximab) heavy chain + BTLA ECD

QVQLEQSGPGLVOPSQSLSITCTVSGFSLINYGVHWVROSPGKGLEWLGVIWSGGNTDYNTPFTSRLSE
NEDNSKSOVITKMNSLOSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTRKGPSVFPLAPSSKST
SCOTAALGCLVEDYFPEPVTVSWNSGALTSGVHTIFPAVLOSSCLY SLESSVVTVPSSSLCTOQTYICNYNHE
KeSNTEVDRRVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKOTLMISRTPEVICVVVDVSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYECKVSNKALPAPIEKTISKAK
GOPREPOQVYTLPPSROELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVESCSVMHEALBNHYTQKSLSLSPGEGGOGSGOGGSGOGGSKESCDVLYIERGS
EBSILAGDPFELECPVEY CANRPHVIWCELNGTTCVELEDROQTSWEEEKNISFFILHFEPVLPNDNGSY
RCSANFQSNLIESHSTTLYVIDVKSASERPSKDEMASRPWLLYR

FIGURE 73A
SEQ ID. NG. 83: Anti-EGFR Antibody (Cetuximab) light chain

DILLTQSPVILSVSPGERVEFSCRASGSICTNIHWY QURTNGSPRLLIK Y ASESISGIPSRESGSGSGTRRTL
SINSVESEDIADYYCQONNNWPTTFGAGTKIELKRTVAAPSVEIFPPSDEQLESGTASVVCLLNNEYPRE
AKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERHKVYACEVTHQGLSSPVTKSFN
RGEC

FIGURE 73B

Anti-EGFR Antibody (Cetuximab) — CD216 ECD antibody-ligand trap:
SEQ 1D, NO. 84: Anti-EGFR Antibody (Cetuximab) heavy chain + CD226 ECD

QVOLKQSCPGLVQPSQSLSITCTVSGFSLTNY GVHW VROSPGEKGLEWLGVIWSGONTDYNTPFTSRLSI
NKDNSKSQVFFEMNSLOSNDTAIY YCARALTYYDYEFAYWGOQGTLVTVSAASTEKGPSVFPLAPSSKST
SGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLY SLESVVTVPSSSLOTQTYICN VNI
KPSNTKVDKRVEPKSCDK THTCPPCPAPELLGGPSVFLFPPKPEDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDOVEVENAKTKPREEQYNSTYRVVSVLTVLHODWLNGEEYKCKVSNEKALPAPIEK TISKAK
GOPREPQVYTLPPSRDELTENGVSLTCLVKGFYPSDIAVEWESNGQPENNYK TTPPVLDSDGSFFLYSK
LTVDKSRWOQQGNVFSCSVMHEALINHY TQKSLSLSPGKGGGOSGGOOSGGOGSEEVLWHTSVPFAE
NMSLECVYPSMGILTQVEWFKIGTQQDSIAIFSPTHGMVIRKPY AERVYFLNSTMASNNMTLEFRNASE
DDVGYYSCSLYTYPOGTWOKVIQVVQSDSFEAAVPSNSHIVSEPGKNVTLTCOPOMTWPVQAVRWEK
IQPROIDLLTYCNLVHGRNFTSKFPROIVSNCSHGRWSVIVIPDVTVSDSGLYRCYLQASAGENETFVMR
LTVAEGKTDNQYTLFVA

FIGURE 74A
SEQ ID. NO. 85; Anti-EGFR Antihody (Cetuximab) light chain
DILLTQSPVILSVSPGERVSFRCRASQSIGTNIHWY QQRTNGSPRLLIEKY ASESISGIPSRFSGRGSGTDFTL
SINSVESEDIADYYCOQNNNWPTTFGAGTKLELERTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYPRE

AKVOWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSSPVTRSFN
RGEC

FIGURE 74B



WO 2018/218215 47/81 PCT/US2018/034755
Anti-EGFR Antibody (Cetuximab) — LIGHT ECD antibody-lgand trap:

SEQ 1D, NO, 86: Anti-EGFR Antibody (Cetuximab) heavy chain + LIGHT ECD

QVQLEQSGPGLVOPSQSLSITCTVSGFSLINY GVHWVROSPGKGLEWLGVIWSGGNTDYNTPFTSRLSE
NEDNSKSQVFFKMNSLOSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTRKGPSVFPLAPSSKST
SCOTAALGCLVEDYFPEPVTVSWNSGALTSGVHTIFPAVLOSSCLY SLESSVVTVPSSSLCTOQTYICNYNHE
KeSNTEVDRRVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKOTLMISRTPEVICVVVDVSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYECKVSNKALPAPIEKTISKAK
GOPREPOQVYTLPPSROELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVISCSVMHEALBNHYTQKSLSLSPOKGGOGSGOGGEGOGGSLOLHWRLGEMVTR
LPDGPAGSWEQLIQERRSHEVNPAAHLTGANSSLTGSGGPLLWETQLGLAFLRGLSYHDGALVVTKAG
YYYIYSEVQLOGVGCPLGLASTITHGLYKRTPRYPEELELLVSQQSPCCRATSSSRVWWDSSFLGGVY
HLEAGERKVVVRVLDERLVRLRIDGTRSYFGAFMY

FIGURE 735A
SEQ ID. NG. 87: Anti-EGFR Antibody (Cetuximab) light chain

DILLTQSPVILSVSPGERVEFSCRASGSICTNIHWY QURTNGSPRLLIK Y ASESISGIPSRESGSGSGTRRTL
SINSVESEDIADYYCQONNNWPTTFGAGTKIELKRTVAAPSVEIFPPSDEQLESGTASVVCLLNNEYPRE
AKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERHKVYACEVTHQGLSSPVTKSFN
RGEC

FIGURE 75B
Anti-VEGF Antibody (Bevacizumab) — TIM3 ECD antibody-ligand trap:

SEQ ID. NO. 88: Anti-VEGF Antibody (Bevacizumab) heavy chain + TIM3 ECD

EVQLVESGGGLVQPGGSLRLSCAASGYTFINYGMNWVRQAPGKCGLEWVOGWINTYTGEPTY AADFRR
RFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSSASTKGPSVEP
LAPSSKSTSGGTAALGCLVEDYTPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHEPSNTKVDEKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVD
VSHEDPEVEFNWY VDGVEVHNAKTKPREEQYNSTYRVYSVLTVLHODWLNGEEYKCEVSNEALPAP
IEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPRPVLDS
DGSFFLYSELTVDKSRWOQOQGNVFSCSVMITEALINHYTQESLSLSPGKGGGGSGUGOGSGGOGSSEVEY
RAEVGONAYLPCFYTPAAPGNLVPVCWGKGACPVFECGNVYVLRTDERDYVNYWTSRYWLNGDEFRKG
DVSLTIENVTLADSGIYCCRIQIPGIMNDEKFNLELVIKPAEVTIPAPTRORDFTAAFPRME TTROHGPAE
TOQTLGSLPDINLTQISTLANELRDSRLANDERDSGATIRIG

FIGURE 76A

SEQ 1D, NO, 89: Anti-VEGE Antibody (Bevacizumab) light chain
DIOMTOSPSSLSASVGDRVTITCSASODISNYLNWYQOR PCGKAPKVLIYFTSSLHSGVPSRFSGSGSGTD
FTLTISSLOPEDFATYYCQOQYSTVPWIFGQGTKVEIRRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY
PREAKVOWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSSPYVTES
FNRGEC

FIGURE 76B



WO 2018/218215 48/81 PCT/US2018/034755
Anti-VEGF Antibody (Bevacizumab) — VISTA ECD antibody-ligand trap:

SEQ 1D, NO, %6; Anti-VEGF Antibody (Bevacizumab) heavy chain + VISTAECD

EVQLVESGGGLVQPGGSLRLSCAASGYTFINYGCMNWVYROQAPGEGLEWVGWINTYTGEPTYAADFKR
RFTFSLDTSESTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSSASTKGPSVER
LAPSSKESTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTIFPAVLOSSGLYSLSSVVTVESSSLGTQ
TYICNVNHKPSNTKVDKEVEPKSCDKTHTCPPCPAPELLGGPSVEFLFPPKPEDTLMISRTIPEVICVVVD
VSHEDPEVKFNWYVDGVEVHNAKTEPREEQYNSTYRVVSVLTVLBODWLNGKEYECKVSNKALPAP
[EKTISKAKGOPREPQVY TLPPSREEMTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDS
DGSFFLYSKLTVDESRWQOQUGNVESCSVMHEALHNHY TQKSLSLSPGEKGOGGSGOGUGSGGGGSFRVAT
PYSLYVCPEGONVILTCRLLGPVIDKGHDVTIFYKTWYRSSRGEVQTCSERRPIRNLTFODLHLHBOGH
QAANTSHDLAQRHGLESASDHHGNFSITMRNLTLLDSCGLY CCLVVEIRHHHSEHRVHGAMELQVQTG
KDAPSNCVVYPSSSQESENITA

FIGURE 77A
SEQ ID. NG. 94 Anti-VEGYT Antibody (Bevacizumab) light chain

DIOMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPCGKAPKVLIYFISSLESGVPSRESGSGSGTD
FTLTISSLOPEDFATYYCQQYSTVEWTIFGQGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNFY
PREAKVOWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSSPVTES
FNRGEC

FIGURE 77B
Anti-VEGF Auntibody (Bevacizumab) ~ VRIGE ECD antibody-ligand trap:

SEQ ID, NO. 92: Anti-VEGF Antibody (Bevacizumah) heavy chain + VSIGE ECD

EVQLVESGGGLVQPGGSLRLSCAASGYTFINYGMNWVRQAPGKCGLEWVOGWINTYTGEPTY AADFRR
RFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSSASTKGPSVEP
LAPSSKSTSGGTAALGCLVEDYTPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHEPSNTKVDEKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVD
VSHEDPEVEFNWY VDGVEVHNAKTKPREEQYNSTYRVYSVLTVLHODWLNGEEYKCEVSNEALPAP
IEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPRPVLDS
DGSFFLYSELTVDKSRWOOQGNVESCSVMHIEALINHYTQESLSLSPGKGGGOSGGGOSGHGOOSVRING
DGOQEVMYLAEGDNVRLGCPYLLDPEDLGTNSLIMEWMOVNSEPSHRENVFLTYQDERIGHONLPHLG
QRVRFAASDPSQYDASINLMNLQVSDTATYECRVKEKTTMATRKVIVIVQARPAVPMCWTEGHMSBKG
NDVVLECFANGGSQPLSYEKWAKISGHSHPYRAGAYHSQHSFHSELSYQESFHSTINQGLONG

FIGURE 78A
SEQ ID. MNO. 93: Anti-VEGE Antihody (Bevacizumab) light chain
DIOMTQSPRSLEASVGDRVTITCSASODISNYLNWY QOEPGKAPRVLIYFTSELHSGVPSRFSGRGSGTD
FTLTISSLOQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLESGTASVVCLLNNFY

PREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERHKVYACEVTHQGLSSPVTKS
FNRGEC

FIGURE 78B



WO 2018/218215 49/81 PCT/US2018/034755
Anti-VEGF Antibody (Bevacizumab) — CB44 ECD antibody-ligand trap:

SEQ ID. NGO, 94: Anti-VEGFE Antibody (Bevacizumab) heavy chain + CD44 ECD

EVQLVESGGGLVQPGGSLRLSCAASGYTFINYGCMNWVYROQAPGEGLEWVGWINTYTGEPTYAADFKR
RETFSLDTSESTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSSASTKGPSVE?P
LAPSSKESTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTIFPAVLOSSGLYSLSSVVTVESSSLGTQ
TYICNVNHKPSNTKVDKEVEPKSCDKTHTCPPCPAPELLGGPSVEFLFPPKPEDTLMISRTIPEVICVVVD
VSHEDPEVKFNWYVDGVEVHNAKTEPREEQYNSTYRVVSVLTVLBODWLNGKEYECKVSNKALPAP
[EKTISKAKGOPREPQVY TLPPSREEMTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDS
DGSFFLYSKLTVDESRWQQUGNVESCSVMHEALHNHY TQKSLSLSPGEKGOGGSGGGGSGGGGSQIDLNI
TCRFAGVFHVEKNGRYSISRTEAADLCKAFNSTLPTMAQMEK ALSIGFETCRY GFIEGHVVIPRIIIPNSI
CAANNTGVYILTSNTSQYDTYCFNASAPPEEDCTSVIDLPNAFDGPITITIVNRDGTRYVQKGEYRTNPE
DIYPSNPTDDDVSSGSSSERSSTSGGYIFYTRSTVHPIPDEDSPWITDSTDRIP

FIGURE 79A

SEQ ID. NG. 95 Anti-VEGF Antibody (Bevacizumab) light chain
DIOMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQOQKPGEAPKVLIYFTSSLESGVESRFSGSGRGTD
FTLTISSLOPEDFATYYCQQYSTVEWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY
PREAKVQWEKVDNALQSGNSQESVTEQDEKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSSPVTES
FNRGEC

FIGURE 79B

Anti-VEGF Antibody (Bevacizumab) —~ BTLA ECD antibody-ligand trap:
SEQ ID, NO. 96: Anti-VEGE Antibody (Bevacizumab) heavy chain + BTLAECD

EVQLVESGGGLVQPGGSLRLSCAASGYTFINYGMNWVRQAPGKCGLEWVOGWINTYTGEPTY AADFRR
RFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSSASTKGPSVEP
LAPSSKSTSGGTAALGCLVEDYTPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHEPSNTKVDEKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVD
VSHEDPEVEFNWY VDGVEVHNAKTKPREEQYNSTYRVYSVLTVLHODWLNGEEYKCEVSNEALPAP
IEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPRPVLDS
DGSFFLYSELTVDKSRWOOQGNVESCSVMIEALINHYTQESLSLSPOGKGGGOSGGHOSGGGOSEESCD
VOLYIKROSEHSILAGDPFELECPVKYCANRPHYVTWCKLNGTTCVKLEDROQTSWKEEENISFFILHFEP
VLPNDNGSYRCSANFQSNLIESHSTTLYVTDVKSASERPSKDEMASRPWLLYR

FIGURE 80A
SEQ ID. NG, 97: Anti-VEGF Antibody (Bevacizunsab) light chain
DIOMTQSPRSLEASVGDRVTITCSASODISNYLNWY QOEPGKAPRVLIYFTSELHSGVPSRFSGRGSGTD
FTLTISSLOQPEDFATYYCQQYSTVPWTIFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY

PREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERHKVYACEVTHQGLSSPVTKS
FNRGEC

FIGURE 80B



WO 2018/218215 50/81 PCT/US2018/034755
Anti-VEGF Antibody (Bevacizumab) ~ CD226 ECD antibody-ligand trap:

SEQ 1D, NO, 98; Anti-VEGE Antibody (Bevacizumab) heavy chain + CD226 ECD

EVQLVESGGGLVQPGGSLRLSCAASGYTFINYGCMNWVYROQAPGEGLEWVGWINTYTGEPTYAADFKR
RFTFSLDTSESTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSSASTKGPSVER
LAPSSKESTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTIFPAVLOSSGLYSLSSVVTVESSSLGTQ
TYICNVNHKPSNTKVDKEVEPKSCDKTHTCPPCPAPELLGGPSVEFLFPPKPEDTLMISRTIPEVICVVVD
VSHEDPEVKFNWYVDGVEVHNAKTEPREEQYNSTYRVVSVLTVLBODWLNGKEYECKVSNKALPAP
[EKTISKAKGOPREPQVY TLPPSREEMTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDS
DGSFFLYSKLTVDESRWOQOQUGNVESCSVMHEALHNHY TQKSLSLSPGEKGOGGSGOGGSGGGGSEEVL
WHISVPFAENMSLECVY PSMGILTOVEWFKIGTOQQDSIAIFSPTHGMVIREPYAERVYFLNSTMASNN
MILFFRNASEDDVGYYSCSLYTYPQGTWOKVIQVVOSDSFEAAVPSNSHIVSEPGENVILTCOPOMIW
PYQAVRWEKIQPROIDLLTYCNLVHGRNFTSKFPROIVSNCSHGRWSVIVIPDVTVSDSGLYRCYLQAS
AGENETFVMRLTVAEGKTDNQYTLFVA

FIGURE B1A
SEQ ID. NG. 98 Anti-VEGYT Antibody (Bevacizumsab) light chain

DIQMTQSPSSLEASVGDRVTITCSASQDISNYLNWYQQRPCKAPKVLIYFTSSLEHSGVESRFSGSGSGTD
FTLTISSLOPEDFATYYCQQYSTVEWTIFGQGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNFY
PREAKVOWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSSPVTES
FNRGEC

FIGURE 81B
Anti-VEGF Auntibody (Bevacizumab) —~ LEGHT ECD antibody-ligand trap:
SEQ 1D, NO. 180: Anti-VEGY Antibody (Bevacizumab) heavy chain + LIGHT ECB

EVQLVESGGGLVQPGGSLRLSCAASGYTFINYGMNWVRQAPGKCGLEWVOGWINTYTGEPTY AADFRR
RFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSSASTKGPSVEP
LAPSSKSTSGGTAALGCLVEDYIPEPVTVSWNSGALTSGVHIFPAVLOSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHEPSNTKVDEKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVD
VSHEDPEVEFNWY VDGVEVHNAKTKPREEQYNSTYRVYSVLTVLHODWLNGEEYKCEVSNEALPAP
IEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPRPVLDS
DGSFFLYSELTVDKSRWOOQGNVESCSVMIEALINHYTQESLSLSPGKGGGOSGGGOSGHGOGSLOLH
WRLOGEMVTRLPDGPAGSWEQLIQERRSHEVNPAAHL TGANSSLTGSGGPLLWETQLGLAFLRGLSYH
DGALVVTEAGYYYIYSEVOLOGGVGCPLGLASTITHGLYKRTPRYPEELELLVSQQSPCORATSSSRVW
WDSSFLOGVVHLEAGEKVVVRVLDERLVRLRDGTRSYFGAFMY

FIGURE 82A
SEQ ID. NO. 181: Anti-VEGE Antibody (Bevacizumab) light chain
DIQMTQSPSELEASVGDRVTITCSASQDISNYLNWY QOKPGRKAPKVLIYFTSELHSGVPSRFSGRGSGTD
FTLTISSLOQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLESGTASVVCLLNNFY

PREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERHKVYACEVTHQGLSSPVTKS
FNRGEC

FIGURE 82B



WO 2018/218215 51/81 PCT/US2018/034755
Anti-HERZ Antibody (Trastuzumab) — TIM3 ECD antibody-ligand trap:

SEQ 1D, NO, 182; Anti-HERZ Antibody (Trastuzumab) heavy chain + TIM3 ECD

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVKGR
FTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFY AMDYWGQGTLVTVESASTEGPSVEPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTEVDRKEVEPKSCDKTHTCPPCPAPELLGGPSVELFPPRPKDTLMISRTPEVICVVVDVSHE
DPEVEFNWYVDGVEVHNAKTRPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNEALPAPIEKTI
SKAKGOPREPOQVYTLPPSREEMTKNQVSLTCLVKGFY PSDIAVEWESNGOPENNYRKTTPPVLDSDGSFF
LYSKLTVDESRWQQONVESCSVMHEALHNHYTOKSLSLSPGEKGOGGSOCGGUSOCGGUSSEVEYRAEY
CONAYLPCFYTPAAPGNLVPVCWOKGACPVFECGNVVELRTDERDVNYWTSRYWLNGDFRKGDVSLT
IENVTLADSGIYCCRIQIPCIMNDERFNLELVIKPAKVTPAPTRORDFTAAFPRMETTRCGHGPAETQTLG
SEPDINLTQISTLANELRDSRLANDLRESGATIRIG

FIGURE B3A
SEQ ID. NG. 183 Anti-HER?Z Antibody (Trastuzumab) Light chain

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QOKPGKAPKLLIYSASFLYSGVPSRFSGRRSGT
DFTLTISSLOPEDFATYYCQOHYTIPPTFGQGTRKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNFY
PREAKVOWEVDNALQSGNSQESVTEQDSKDSTYSLESTLTLSK ADYEKHEVYACEVTHQGLSSPVTES
FNRGEC

FIGURE 83B
Anti-HERZ Antibody (Trastuzumab) — VISTA ECD antibody-ligand trap:

SEQ 1D, NO. 184: Anti-BER? Antibody (Trastuzumab) beavy chain + VISTA ECD

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGEGLEWVARIYPTNGYTRYADSVEGR
FTISADTSENTAYLOMNSLRAEDTAVYYCSRWGGDGFY AMDYWGQGTLVTVSSASTKGPSVEPLARS
SESTSGCTAALGCLVEDYFPEPVTVSWNSCALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHEPSNTKVDEKKVEPKSCDETHTCPPCPAPELLGGPSVELFPPKPRKDTLMISRTPEVTICVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQGYNSTYRVVSVLIVLHODWLNGEKEYECKVSNKALPAPIEKT]
SEAKGOPREPQVY TLPPSREEMTENQVSLTCLVECFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEF
LYSKLTVDKSRWOQOGNVESCSVMHEALHNHYTOKSLSLSPORKGGOGSGOOGSGOOGSFKVATPYSLY
VCPEGONVILTCRLLGPVIDEGHDVTIFYKTWYRSSRGEVOTCSERRPIRNLTFODLHLHHOGHQAANT
SHDELAQRHGLESASDHHGNFSITMRNLTLLDSGLYCCLVVERHIBISEHRVHCAMELQVQTGKDAPS
NCVVYPSSSQESENITA

FIGURE 84A
SEQ ID. NO. 185: Anti-HER2 Antibody (Trastuzumab) light chain
DIOMTQSPSSLEASVGDRVTITCRASQDVNTAVAWYQOKPGEAPKLLIYVSASFLY SGVPSRFSGSREGT
DFTLTISSLOPEDFATYYCQOQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLESGTASVVCLLNNFY

PREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLESTLTLSKADYERHKVY ACEVTHQGLSSPVTKS
FNRGEC

FIGURE 84B



WO 2018/218215 52/81 PCT/US2018/034755
Anti-HERZ Antibody (Trastuzumab) — VSIGS ECD antibody-ligand trap:

SEQ 1D, NO, 186; Anti-HERZ Antibody (Trastuzumab) heavy chain + VSIGE ECBD

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVKGR
FTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFY AMDYWGQGTLVTVESASTEGPSVEPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTEVDRKEVEPKSCDKTHTCPPCPAPELLGGPSVELFPPRPKDTLMISRTPEVICVVVDVSHE
DPEVEFNWYVDGVEVHNAKTRPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNEALPAPIEKTI
SKAKGOPREPOQVYTLPPSREEMTKNQVSLTCLVKGFY PSDIAVEWESNGOPENNYRKTTPPVLDSDGSFF
LYSKLTVDESRWQQONVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGCGGESGCGGEGSVRINGDGOE
VMYLAEGDNVRLGCPYLLDPEDLOTNSLOIEWMQVNSEPSHRENVFLTYQDERIGHGNLPHLQORVR
FAASDPSQYDASINLMNLOVSDTATYECRVKKTTMATRKVIVIVQARPAVPMUWTEGHMSEGNDVY
LKCFANGGSQPLSYEKWAKISGHSHPYRAGAYHSQHSFHSELSYQESFHSTINQGLGNG

FIGURE B3A
SEQ ID. NG. 187 Anti-HER?Z Antibody (Trastuzumab) Light chain

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QOKPGKAPKLLIYSASFLYSGVPSRFSGRRSGT
DFTLTISSLOPEDFATYYCQOHYTIPPTFGQGTRKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNFY
PREAKVOWEVDNALQSGNSQESVTEQDSKDSTYSLESTLTLSK ADYEKHEVYACEVTHQGLSSPVTES
FNRGEC

FIGURE 85B
Anti-HERZ Antibedy (Trastuzumab) — CD44 ECD antibody-ligand frap:

SEQ 1D, NO. 188: Anti-HER? Antibody (Trastuzumab) heavy chain + CD44

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGEGLEWVARIYPTNGYTRYADSVEGR
FTISADTSENTAYLOMNSLRAEDTAVYYCSRWGGDGFY AMDYWGQGTLVTVSSASTKGPSVEPLARS
SESTSGCTAALGCLVEDYFPEPVTVSWNSCALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHEPSNTKVDEKKVEPKSCDETHTCPPCPAPELLGGPSVELFPPKPRKDTLMISRTPEVTICVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQGYNSTYRVVSVLIVLHODWLNGEKEYECKVSNKALPAPIEKT]
SEAKGOPREPQVY TLPPSREEMTENQVSLTCLVECFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEF
LYSKLTVDKSRWQOQGNVESCSVMHEALHNHYTQKSLSLSPOKGGOGSGGOGSGGOGSQIDLNITCRY
AGVFHVEKNGRYSISRTEAADLCKATNSTLPTMAQMEREALSICFETCRYGFIEGHVVIPRIHPNSICAAN
NTGVYILTSNTSQYDTYCENASAPPEEDCTSVIDLPNATDOPITITIVNERDOGTRY VOEGEYRTNPEDIYPS
NPTDDDVSSGSSSERSSTSGOYIFY TFSTVHPIPDEDSPWITDSTDRIP

FIGURE 86A
SEQ ID. NO. 189: Anti-HER? Antibody (Trastuzumab) light chain
DIOMTQSPSSLEASVGDRVTITCRASQDVNTAVAWYQOKPGEAPKLLIYVSASFLY SGVPSRFSGSREGT
DFTLTISSLOPEDFATYYCQOQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLESGTASVVCLLNNFY

PREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLESTLTLSKADYERHKVY ACEVTHQGLSSPVTKS
FNRGEC

FIGURE 86B



WO 2018/218215 53/81 PCT/US2018/034755
Anti-HERZ Antibody (Trastuzumab) — BTLA ECD antibody-ligand trap:

SEQ 1D, NO, 110:; Anti-HERZ Antibody (Trastuzumab) heavy chain + BYLA ECD

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVKGR
FTISADTSKNTAYLOMNSLRAEDTAVYYCSRWOGDGFY AMDYWGQGTLVTIVSSASTEGPSVEPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTEVDRKEVEPKSCDKTHTCPPCPAPELLGGPSVELFPPRPKDTLMISRTPEVICVVVDVSHE
DPEVEFNWYVDGVEVHNAKTRPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNEALPAPIEKTI
SKAKGOPREPOQVYTLPPSREEMTKNQVSLTCLVKGFY PSDIAVEWESNGOPENNYRKTTPPVLDSDGSFF
LYSKLTVDESRWQQONVFSCSVMHEALHNHYTQKSLILSPGKOGGGSGGCGGSGGGGSKESCDVQLYT
KROSEHSILAGDPFELECPVEYCANRPHVIWCELNGTTCVELEDRQTSWEEEKNISFFILHFEPVLPND
NGSYRCSANFQSNLIESHSTILYVIDVKSASERPSKDEMASRPWLLYR

FIGURE B7A
SEQ ID. NG. 111 Anti-HER?Z Antibody (Trastuzumab) Light chain

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QOKPGKAPKLLIYSASFLYSGVPSRFSGRRSGT
DFTLTISSLOPEDFATYYCQOHYTIPPTFGQGTRKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNFY
PREAKVOWEVDNALQSGNSQESVTEQDSKDSTYSLESTLTLSK ADYEKHEVYACEVTHQGLSSPVTES
FNRGEC

FIGURE 87B

Anti-HERZ Antibody (FTrastuzumab) - CD216 BECD antibody-Hgand trap:
SEQ I NG, 112: Anti-HERZ Antibody (Trastuzumab) heavy chain + CP226 ECD

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHWVROAPGKGLEWVARIYPTNGYTRYADSVKGR
FTISADTSKNTAYLOMNSLRAEDTAVYYCSRWOGDGFY AMDYWGQGTLVTIVSSASTEGPSVEPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTEVDRKEVEPKSCDKTHTCPPCPAPELLGGPSVELFPPRPKDTLMISRTPEVICVVVDVSHE
DPEVEFNWYVDGVEVHNAKTRPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNEALPAPIEKTI
SKAKGOPREPOVYTLPPEREEMTKNGVSLTCLVEGEY PSDIAVEWESNGOPENNYRTTPPVLDSDGSEF
LYSKLTVDEKSRWQQONVESCSVMHEALHNHY TOKSLILSPGKGGGGSOGGGSOGGGSEEVLWHISY
PFAENMSLECVYPSMGILTOVEWFKIGTQODSIAIFSPTHGMVIRKPYAERVYFLNSTMASNNMILEFFR
NASEDDVGYYSCSLYTYPOGTWORVIQVVOSDSFEAAVPSNSHIVEEPGKNVTLTCOPOMTIWPVOAY
RWEKIQPROIDLLTYCNLVHGRNETSKFPROIVSNCSHGRWSVIVIPDVTVSDSGLYRCYLQASAGENE
TEFVMRLTVAEGKTDNQYTLFVA

FIGURE 88A
SEQID. NGO, 113; Anti-HERZ Antibody (Trastuzumab) light chain
DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QUK PGEKAPKLLIYSASFLYSGVPSRFSGSRSGT
DETLTISSLOPEDFATYYCQOHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVYCLLNNFY
PREAKVOWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHEVY ACEVTHQGLSSPVTES
FNRGEC

FIGURE 88B



WO 2018/218215 54/81 PCT/US2018/034755
Anti-HERZ Antibody (Trastuzumab) — LIGHT ECD antibody-ligand trap:

SEQ 1D, NO, 114; Anti-HERZ Antibody (Trastuzumab) heavy chain + LIGHTY ECD

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVKGR
FTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFY AMDYWGQGTLVTVESASTEGPSVEPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTEVDRKEVEPKSCDKTHTCPPCPAPELLGGPSVELFPPRPKDTLMISRTPEVICVVVDVSHE
DPEVEFNWYVDGVEVHNAKTRPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNEALPAPIEKTI
SKAKGOPREPOQVYTLPPSREEMTKNQVSLTCLVKGFY PSDIAVEWESNGOPENNYRKTTPPVLDSDGSFF
LYSKLTVDESRWQQONVFSCSVMHEALHNHYTQRKSLSLSPGKGGGGSGCGGESGCGGSLOLHWRLGE
MVTRLPDGPAGSWEQLIQERRSHEVNPAAHLTGANSSLTGSGGPLLWETQLGLAFLRGLSYHDGALY
VIKAGYYYIYSKVQLGGVGCPLOLASTITHGLYKRTPRYPEELELLVSQQSPCORATSSSRVWWIDISSEL
GCOVVHLEAGERKVVVRVLDERLVRLRDGTRSYFGAFMY

FIGURE 8SA
SEQ ID. NG. 115 Anti-HER?Z Antibody (Trastuzumab) Light chain

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QOKPGKAPKLLIYSASFLYSGVPSRFSGRRSGT
DFTLTISSLOPEDFATYYCQOHYTIPPTFGQGTRKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNFY
PREAKVOWEVDNALQSGNSQESVTEQDSKDSTYSLESTLTLSK ADYEKHEVYACEVTHQGLSSPVTES
FNRGEC

FIGURE 89B

Anti-41BB Antibody (Urchumab} — TIM3 ECD antibody-ligand trap:
SEQ I NO. 116: Anii-4IBB Antibody (Urelumab) heavy chain + TIM3 ECB

QVOLOQOWOGAGLLEPSETLSLTCAVYGGSFSGYYWSWIRQSPEKGLEWIGEINHGGY VT YNPSLESRVT
ISVDTSKNQFSLEKLSSVTAADTAVYYCARDYGPGNYDWYFDLWGRGTLVTVSSASTKGPSVEPLAPCS
RSTSESTAALGCLVEDYFPEPVTIVSWNSGALTSGVHTTPAVLOSSGLYSLSSVVTVPSSSLOTKIYTON
VOHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPEPKDTLMISRTPEVICVVVDVSQEDPEY
QFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLEHODWLNCKEYECKVSNKGLPSSIEK TISKAK
GOPREPOVYTLPPSQEEMIKNOVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SR
LTVDKSRWQEGNVESCIVMHEALONHYTQKSLALSLGKOGGGSGGGGSOGGGSSEVEYRAEVGONA
YLPCEFYTPAAPGNLVPVCWOKGACPVEFECGNVVLRTDERDVNY WTSRYWLNGDIRKGDVSLTIENVT
LADSGIYCCRIQIPGIMNDEKFNLKLVIKPAKVIPAPTRORDFTAATPRMLTTROHGPAETQOTLGSLEDI
NLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE %0A
SEQ ID. NO, 117; Anti-41BB Antibody (Urelumab) light chain
EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPG,QAPRLLIVDASNRATGIPARFSGSGSGTD
FTLTISSLEPEDFAVYYCQORSNWPPALTFC, GGTEVEIKRTVAAPSVFIFPPSDEQLEKSGTASYVULLNN

FYPREAKVOQWKVDNALQSGNS,QESVTEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSSPV
TKSFNRGEC

FIGURE 20B



WO 2018/218215 55/81 PCT/US2018/034755
Anti-41BB Antibody (Urclumab} — VISTA ECD antibody-ligand trap:

SEQ 1D, NO, 118; Anti-41BB Antibody (Urelumab) heavy chain + VISTA ECD

QVQLOQOWGAGLLEPSETLSLTCAVYGGSFSGYYWSWIRQSPEKGLEWIGEINHGGYVTYNPSLESRVT
ISVDTSKNQFSLEKLSSVTAADTAVYYCARDYGPGNYDWYFDLWGRGTLVTVSSASTKGPSVEPLAPCS
RSTSESTAALGCLVEDYFPEPVTIVSWNSGALTSGVHTTPAVLOSSGLYSLSSVVTVPSSSLOTKIYTON
VOHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPEPKDTLMISRTPEVICVVVDVSQEDPEY
QFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLEHODWLNCKEYECKVSNKGLPSSIEK TISKAK
GOPREPOQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDOGSFFLY SR
LTVDKSRWQEGNVFSCSVMHEALIINHYTQESLSLSLGKGGGGSCGOGGSOGOGGSFKVATPYSLYVCPE
CONVTILTCRLLGPVIDKGHDVIFYKTWYRSSRGEVQTCSERRPIRNLTFQDLHLHHGGHQAANTSHD
LAQRBGLESASDHHONFSITMARNLTLLDSGLY CCLVVEIRBHHSEHRVHGAMELQVQTGKDAPSNCY
VYPSSSQESENITA

FIGURE 91A
SEQ I, NO. 119: Anti-41BB Antibody (Urelumab) light chain

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPG,QAPRLLIYDASNRATGIPARFSGSGRGTD
FTLTISSLEPEDFAVYYCQQRSNWPPALTTC,GOTKVEIKRTVAAPSVFIFPPSDEQLEKSGTASVVCLLNN
FYPREAKVQWEVDNALQSGNS, QESVTEQDSEDSTYSLISTLTLSKADYEEKHRVYACEVTHQGLSSPY
TKSFNRGEC

FIGURK 91B
Anti-41BB Antibody (Urchiomab) - VSIGE ECD antibody-ligand trap:
SEQ I NO. 126: Anti-4IBB Antibody (Urelumab) heavy chain + VSIGE ECD

QVOLOQOWOGAGLLEPSETLSLTCAVYGGSFSGYYWSWIRQSPEKGLEWIGEINHGGY VT YNPSLESRVT
ISVDTSKNQFSLEKLSSVTAADTAVYYCARDYGPGNYDWYFDLWGRGTLVTVSSASTKGPSVEPLAPCS
RSTSESTAALGCLVEDYFPEPVTIVSWNSGALTSGVHTTPAVLOSSGLYSLSSVVTVPSSSLOTKIYTON
VOHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPEPKDTLMISRTPEVICVVVDVSQEDPEY
QFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYEKCKVSNKGLPSRIEKTISKAK
GOPREPOVYTLPPSQEEMIKNOVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SR
LTVDKSRWQEGNVESCIVMHEALAENHYTQKSLILILGKGGGGSGGGGSOGGGSYRINGDGQEVMYL
ABGDNVRLGCPYLLDPEDLGTNSLDIEWMOVNSEPSHRENVELTYQDKRIGHGNLPHLOOQRVRFAASD
PSQYDASINLMNLOVIDTATYECRVKEKTTMATRKVIVIVQARPAVPMCWTEGHMSEGNDVVLELCTFA
NGGSQPLSYRWAKISGHSHPYRAGAYHSQHSFHSELSYQESFHSTINQGLGNG

FIGURE 92A
SEQ 1D, NO, 121: Anti-41BB Antibody (Urelumab) light chain

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPG,QAPRLLIVDASNRATGIPARFSGSGSGTD
FTLTISSLEPEDFAVYYCQOQRSNWPPALTFC, GGTEVEIRRTVAAPSVFIFPPSDEQLESGTASVVCLLNN
FYPREAKVOQWKVDNALQSGNS,QESVTEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSSPV
TKSFNRGEC

FIGURE 2B



WO 2018/218215 56/81 PCT/US2018/034755
Anti-41BB Antibody (Urclumab) — CD44 ECD antibody-ligand trap:

SEQ 1D, NGO, 122; Anti-41BB Antibedy (Urelumab) heavy chain + C44 ECD

QVQLOQOWGAGLLEPSETLSLTCAVYGGSFSGYYWSWIRQSPEKGLEWIGEINHGGYVTYNPSLESRVT
ISVDTSKNQFSLEKLSSVTAADTAVYYCARDYGPGNYDWYFDLWGRGTLVTVSSASTKGPSVEPLAPCS
RSTSESTAALGCLVEDYFPEPVTIVSWNSGALTSGVHTTPAVLOSSGLYSLSSVVTVPSSSLOTKIYTON
VOHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPEPKDTLMISRTPEVICVVVDVSQEDPEY
QFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLEHODWLNCKEYECKVSNKGLPSSIEK TISKAK
GOPREPOQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDOGSFFLY SR
LTVDKSRWQEGNVFSCSVMHEALINHYTQESLSLSLGKGGGGSOCGGGSCCGGUSQIDLNITCRFAGVE
BVEENGRYSISRTEAADLCEAFNSTLPTMAQMEKALSIGFETCRYGFIEGHVVIPRIIPNSICAANNTGY
YILTSNTSQYDTYCENASAPPEEDCTSVIDLENAFDGPITITIVNRDGTRY VOKGEYRTNPEDIYPSNPTD
DDVSSGSSSERSSTSGGYIFYTFSTVHPIPDEDSPWITDSTDRIP

FIGURE 93A
SEQ ID, NG, 123: Anti-41BB Antibody {Urelumab) Heht chaln

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPG,QAPRLLIYDASNRATGIPARFSGSGSGTD
FTLTISSLEPEDFAVYYCQORSNWPPALTFC, GOTEVEIKRTVAAPSVEIFPPSDEQLESGTASVVCLLNN
FYPREAKVOQWKVDNALQSGNS, QESVTEQDSKDSTYSLSSTLTLSKADYEKHRVYACEVTHQGLSSPV
TEKSFNRGEC

FIGURE 93B

Anti-418BB Antibody (Urclumab) — BTLA ECD antibody-ligand trap:
SEQ 1D, NO. 124: Anti-41BB Antibody (Urelumab) heavy chain + BTLA ECD

QVQLQOQWGAGLLKESETLSLTCAVYGGSFSGY YW SWIRQSPEKGLEWIGEINHGGYVTYNESLESRVT
ISVDTSKNQFSLKLSSVTAADTAVY Y CARDYGPONYDWYFDLWGRGTLVTVSSASTKGPSVFPLAPCS
RSTSESTAALGCLVKDYFPEPVIVSWNSGALTSGVHTTPAVLOSSCGLYSLSSVVTVESSSLOTETYTCN

VDHEPSNTKVDERVESKYGPPCPPCPAPEFLGGPSVELFPPK PR DTLMISRTPEVTICVVVDVSQEDPEY

QFNWYVDOVEVHNAKTRKPREEQFNSTYRVVSVLTVLHODWILNGEEYKCKVSNEGLPSSIEKTISKAK
GOPREPOQVYTLPPSQEEMTENQVSLTCLVEGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SR
LTVDESRWQOEGNVFSCSVMHBEALHNHY TQKSLSLSLOKGGGGSGUGOGSGUGOGSEESCVOLYIEROS
EHSILAGDPFELECPVKYCANRPHVTWCKINGTTCVKLEDRQTSWKEEKNISFFILHFEPVLPNDNGSY
RCSANFOSNLIESHSTTLYVIDVESASERPSKDEMASRPWLLYR

FIGURE 94A
SEQ I HO. 125: Anti-41BR Antibody (Urelumab) light chain
EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPG,QAPRLLIYDASNRATGIPARFSGSGSGTD
FTLTISSLEPEDFAVYYCQQRSNWPPALTFC,GGTEVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNN
FYPREAKVQWEVDNALQSGNS QESVTEQDSKDSTYSLSSTLTLSKADYERKHK VY ACEVTHQGLESPY
TKSFNRGEC

FIGURE %4B



WO 2018/218215 57/81 PCT/US2018/034755
Anti-41BB Antibody (Urchumab) — CD226 ECD antibody-ligand trap:

SEQ 1D, NO, 126; Anti-41BB Antibody (Urelumab) heavy chain + CD226 ECD

QVQLOQOWGAGLLEPSETLSLTCAVYGGSFSGYYWSWIRQSPEKGLEWIGEINHGGYVTYNPSLESRVT
ISVDTSKNQFSLEKLSSVTAADTAVYYCARDYGPGNYDWYFDLWGRGTLVTVSSASTKGPSVEPLAPCS
RSTSESTAALGCLVEDYFPEPVTIVSWNSGALTSGVHTTPAVLOSSGLYSLSSVVTVPSSSLOTKIYTON
VOHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPEPKDTLMISRTPEVICVVVDVSQEDPEY
QFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLEHODWLNCKEYECKVSNKGLPSSIEK TISKAK
GOPREPOQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDOGSFFLY SR
LTVDKSRWQEGNVFSCSVMHEALINHYTQESLSLSLGKGGGUGSGOGGSOCGGUGSEEVLWHTSVPFAR
NMSLECVYPSMGILTQVEWFKIGTQQDSIAIFSPTHGOMVIRKPY AERVYFLNSTMASNNMTLFFRNASE
DOVGYYSCSLYTYPQGTWOKVIQVVOSDSFEAAVPSNSHIVSEPGENVILTCOPOMTWPVQAVRWEK
IQPROIDLLTYCNLVHGRNFTSKFPRQIVSNCSHGRWSVIVIPDVTVSDSGLYRCYLQASAGENETF VMR
LTVABGKTONQYTLFVA

FIGURE 93A
SEQ ID, NG, 127 Anti-41BB Antibody {Urclumab) Heht chaln

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPG,QAPRLLIYDASNRATGIPARFSGSGSGTD
FTLTISSLEPEDFAVYYCQORSNWPPALTFC, GOTEVEIKRTVAAPSVEIFPPSDEQLESGTASVVCLLNN
FYPREAKVOQWKVDNALQSGNS, QESVTEQDSKDSTYSLSSTLTLSKADYEKHRVYACEVTHQGLSSPV
TEKSFNRGEC

FIGURE 95B

Anti-41 BB Antibody (Urelumab) — LIGHT ECD antibody-ligand trap:
SEQ 1D, NO. 128: Anti-41BB Antibody (Urelumah) heavy chain + LIGHT ECD

QVQLQOQWGAGLLKESETLSLTCAVYGGSFSGY YW SWIRQSPEKGLEWIGEINHGGYVTYNESLESRVT
ISVDTSKNQFSLKLSSVTAADTAVYYCARDYGPONYDWYPFDLWGRGTLVTVSSASTKGPSVFPLAPCS
RSTSESTAALGCLVKDYFPEPVIVSWHNSGALTSGVHTTFPAVLSSGLYSLISVVTVESSSLGTETYTCN
VDHEPSNTKVDERVESKYGPPCPPCPAPEFLGGPSVELFPPK PR DTLMISRTPEVTICVVVDVSQEDPEY
QFNWYVDOVEVHNAKTRKPREEQFNSTYRVVSVLTVLHODWILNGEEYKCKVSNEGLPSSIEKTISKAK
GOPREPOQVYTLPPSQEEMTENQVSLTCLVEGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SR
LTVDESRWQOEGNVISCSVMHBEALHNHY TQKSLSLSLOKGGOGSGGOGSGGOGSLOLHWRLGEMVTR
LPDGPAGSWEQLIQERRSHEVNPAAHLTGANSSLTGSGGPLLWETQLOLAFLRGLSYHDGALVVTIKAG
YYYIYSKVQLGGVGCPLGLASTITHGLYKRTPRYPEELELLVSQQSPCGRATSSSRVWWDSSFLOGVY
HLEAGEKVVVRVLDERLVRLRDGTRSYFOAFMY

FIGURE 96A

SEQ ID. NO. 129: Anti-41BEB Antibody (Urelumab) Heht chain
EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPG,QAPRLLIVDASNRATGIPARFSGSGSGTD
FTLTISSLEPEDFAVYYCQORSNWPPALTFC, GGTEVEIKRTVAAPSVFIFPPSDEQLEKSGTASYVULLNN
FYPREAKVOWKVDNALQSGNS, QESVTEQDSKDSTYSLSSTLTLSKADYEKHK VY ACEVTHQGLSSPY
TKSFNRGEC

FIGURE 26B
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Anti-ILE3 Antibedy (Guselkumab) — TIM3 ECD antibody-ligand trap:

SEQ 1D, NO, 130; Anti-IL23 Antibody (Guselkumab) heavy chain + TIM3 ECD

EVQLVQSGAEVEEPGESLKISCKGSGYSFSNYWIGW VROMPGRGLEWMGHDPSNSYTRYSESFQGQV
TISADKSISTAYLQWSSLKASDTAMYYCARWY YEPFDVWGQGTLVTVSSASTEKGPSVFPLAPSSKSTS
COTAALGCLVEDYFPEPVTVEWNSCGALTSGVHTFPAVLOSSCGLYSESSVVTVPSSSLOTQTYICNVNEK
PSNTKVDKKVEPKSCDK THTCPPCPAPELLGGPSVELFPPKPEDTLMISRTPEVTCVVVDVSHEDPEVKY
NWYVDOVEVHNARTEPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEETISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDOSFFLYSKL
TVDKSRWQQUOGNVFSCSVMHEATHNHY TQKSLSLSPCEGOCGGSGOGGSGOGGSSEVEYRAEVOQNAY
LPCFYTPAAPGNLVPVCWGKGACPVFECOKNVVLRTDERDVNY WTSRYWLNGDFREGDVSLTIENVTL
ADSGIYCCRIQIPGIMNDEKFNLELVIKPAKVIPAPTRORDFTAAFPRME TTROHGPAETQTLGSLPDIN
LTQISTLANELRDSRLANDLRISGATIRIG

FIGURE 97A
SEQ ID. NG. 131 Anti-TEL23 Antibedy (Guselkumab) light chain

OSVLTOPPSVEGAPGORVTIRCTGSSSNIGEGYDVHWY QOLPGTAPKLLIYVGNSKRPSGVPIRFSGIKSG
TSASLAITCGLOSEDEADYYCASWTDGLELVVFGGGTRKLTVLGOPKAAPSVTLFPPSSEELQANKATLVC
LISDFYPGAVTIVAWKADSSPVEAGVETTTPSKOSNNKY AASSYLSLTPEQWKSHRSYSCQVTHEGSTV
EKTVAPTECS

FIGURE 97B
Anti-IL2E3 Antibedy (Guselkumab) ~ VISTA ECD antibody-ligand trap:

SEQ 1D, NO. 132: Anti-TL23 Antibody (Guselkumab) heavy chain + VISTA ECD

BVOLVOSGAEVKKPGESLEISCKGSGY SFSNY WIGW VROMPCKGLEWMGHDPSNSY TRYSPSFQGOV
TISADKSISTAYLOWSSLEASDTAMY YCARWY YKPFDVWGQOTLY TVSSASTK GPSVEFPLAPSSKSTS
COTAALGCLVKDYFPEPVTVSWNSCALTSGVHTFPAVLOSSGLY SLESVVTVESSSLOTQTYICNVNEK
PSNTKVDEK VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVEF
NWYVDGVEVHNAK TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCEVSNEALPAPIEK TISKAKG
QPREPQVY TLPPSRDELTKNQVSLTCLVEGFYPSDIAVEWESNGQPENNYK TTPPVLDSDGSFFLYSKL
TVDKSRWOOGNVFSCSVMIEALINHY TOKSLSLSPGKGGGGSGGGGSGGGGSFEVATPYSLYVCPEG
ONVTLTCRLLGPVIDKGHDVTFYK TWYRSSRGEVOQTCSERRPIRNL TFODLHLHHGGHQAANTSHDL
AQRIGLESASDIHIGNFSITMRNLTLLDSGLYCCLVVEIRHHHSEHR VHGAMELQVQTGK DAPSNCVV
YPSSSQESENITA

FIGURE 98A

SEQ ID. NO, 133; Anti-IL23 Antibody (Guselkumab) Heght chain
QSVLTQPPSVSGAPGQRVTISCTGSSSNIGSGYDVHWYQQLPGTAPKLLIYGNSKRPSGVPDRFSGSKSG
TSASLAITGLOSEDEADYYCASWTDGLSLVVFGGGTKLTVLGOPRKAAPSVTLFPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVEAGVETTTPSKQSNNK Y AASSYLSLTPEQWKSHRSYSCQVTHEGSTV
EKTVAPTECS

FIGURE 28B
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Anti-IL23 Antibody (Guselkumab) — VSIGE ECD antibody-ligand trap:

SEQ 1D, NO, 134; Anti-IL23 Antibody (Guselkumab) heavy chain + VSIGB ECD

EVQLVQSGAEVEEPGESLKISCKGSGYSFSNYWIGW VROMPGRGLEWMGHDPSNSYTRYSBSFQGQV
TISADKSISTAYLQWSSLKASDTAMYYCARWY YEPFDVWGQGTLVTVSSASTEKGPSVFPLAPSSKSTS
COTAALGCLVEDYFPEPVTVEWNSCGALTSGVHTFPAVLOSSCGLYSESSVVTVPSSSLOTQTYICNVNEK
PSNTKVDKKVEPKSCDK THTCPPCPAPELLGGPSVELFPPKPEDTLMISRTPEVTCVVVDVSHEDPEVKY
NWYVDOVEVHNARTEPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEETISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDOSFFLYSKL
TVDKSRWQQGNVFSCSVMHEATHNHY TQKSLSLSPGEGOGGSGOGGSGOGGSVRINGDGOQEVMY LA
EGDNVRLGCPYLLDPEDLGTNSLDIEWMOVNSEPSHRENVFLTYQDERIGHONLPHLQORVRFAASDP
SQYDASINLMNLQVSDTATYECRVKETTMATRKVIVIVQARPAVPMCWTEGHMSKGNDYVVLECFAN
GGSQPLSYKWAKISGHSHPYRAGAYHSQHSFHSELSYQESFHSTINQGLGNG

FIGURE 9%A
SEQ ID. NG. 135 Anti-TEL23 Antibedy (Guselkumab) light chain

OSVLTOPPSVEGAPGORVTIRCTGSSSNIGEGYDVHWY QOLPGTAPKLLIYVGNSKRPSGVPIRFSGIKSG
TSASLAITCGLOSEDEADYYCASWTDGLELVVFGGGTRKLTVLGOPKAAPSVTLFPPSSEELQANKATLVC
LISDFYPGAVTIVAWKADSSPVEAGVETTTPSKOSNNKY AASSYLSLTPEQWKSHRSYSCQVTHEGSTV
EKTVAPTECS

FIGURE 998

Anti-FL23 Antibody (Guselkumahb) — CB44 ECD antibody-ligand trap:
SEQ 1D, NO. 136: Anti-IL23 Antibody (Guselkumab) heavy chain + CD44 ECD

EVQLVOSGAEVKKPGESLKISCKGSGY SFSNYWIGWVROMPGKGLEWMGIHIDPSNSYTRY SPSFQGQV
TISADKSISTAYLQWSSLEASDTAMYYCARWYYKPFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTS
GOTAALGCLVKDYFPEPVIVEWNSGALTSGVHTFPAVLOSSGLY SLESVVTVESSSLGTQTYICNVNHE
PSNTKVDEKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPEPKDTIMISRTPEVICVVVDVSHEDPEVEY
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGEEYKCEVSNEALPAPIEKTISKAKG
QPREPOVYTLPPSRDELTENQVSLTCLVEGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQOQONVFSCSVMHEALHNHYTQESLSLSPGKCGGGOSGGGOSGGOGSQIDLNITCRFAGVEH
VEENGRY SISRTEAADLCKAFNSTLPTMAQMEE ALSIGFETCRYGFIEGHVVIPRIHPNSICAANNTGVY
ILTSNTSQYDTYCFNASAPPEEDCTSVIDLPNAFDGPITITIVNRDGTRY VOQKGEYRTNPEDIYPSNPTDD
DVSSGSSSERSSTSGGYIFYTESTVHPIPDEDSPWITDSTDRIP

FIGURE 100A
SEQ ID. NO. 137: Anti-IL23 Antihody (Guselkumab) Heght chain
QSVLTOPPSVSGAPGOQRVTISCTGESSNIGSGYDVEW Y QQLPGTAPKLLIYGNSKRPSGVIDRFSGSKSG
TSASLAITGLQSEDEADYYCASWTDGLSLVVFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVC

LISDFYPGAVIVAWEADSSPVKAGVETTTPSKQSNNEKYAASSYLSLTPEQWESHRSYSCQVTHEGSTV
EKTVAPTECS

FIGURE 100B
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Anti-IE23 Antibody (Guselkumab) ~ BTLA ECD antibody-lgand trap:

SEQ 1D, NO, 138; Anti-IL23 Antibody (Guselkumab) heavy chain + BTLA ECD

EVQLVQSGAEVEEPGESLKISCKGSGYSFSNYWIGW VROMPGRGLEWMGHDPSNSYTRYSESFQGQV
TISADKSISTAYLQWSSLKASDTAMYYCARWY YEPFDVWGQOTLVTVSSASTEGPSVFPLAPSSKSTS
COTAALGCLVEDYFPEPVTVEWNSCGALTSGVHTFPAVLOSSCGLYSESSVVTVPSSSLOTQTYICNVNEK
PSNTKVDKKVEPKSCDK THTCPPCPAPELLGGPSVELFPPKPEDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDOVEVHNARTEPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEETISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDOSFFLYSKL
TVDKSRWQQUOGNVFSCSVMHEATHNHY TQKSLSLSPCEGOCGGSGOGGSGOGGSKESCDVQLYIERQSE
HSILAGDPFELECPVKYCANRPHVTWCKLNGTTCVELEDROTSWEEEKNISFFILHFEPVLPNDNGSYR
CSANFQOSNLIESHSTTLYVIDVESASERPSKDEMASRPWLLYR

FIGURE 101A
SEQ ID. NG. 139 Anti-TEL23 Antibedy (Guselkumab) light chain

OSVLTOPPSVEGAPGORVTIRCTGSSSNIGEGYDVHWY QOLPGTAPKLLIYVGNSKRPSGVPIRFSGIKSG
TSASLAITCGLOSEDEADYYCASWTDGLELVVFGGGTRKLTVLGOPKAAPSVTLFPPSSEELQANKATLVC
LISDFYPGAVTIVAWKADSSPVEAGVETTTPSKOSNNKY AASSYLSLTPEQWKSHRSYSCQVTHEGSTV
EKTVAPTECS

FIGURE 101B

Anti-I1.23 Antibody (Guselkumab) — CD226 ECD antibody-ligand trap:
SEQ I NO. 146: Anti-TL23 Aatibody {Gusclkuimab) heavy chain + CD226 ECD

EVOLVQSGAEVEEPGESLKISCKGSGY SFSNYWIGWVROMPOKGLEWMGIIDPSNSYTRY SPSFQGQV
TISADKSISTAYLQWSSLKASDTAMYYCARWY YEPFDVWGQOTLVTVSSASTEGPSVFPLAPSSKSTS
COTAALGCLVEDYFPEPVTVEWNSCGALTSGVHTFPAVLOSSCGLYSESSVVTVPSSSLOTQTYICNVNEK
PSNTKVDKKVEPKSCDK THTCPPCPAPELLGGPSVELFPPKPEDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDOVEVHNARTEPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEETISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDOSFFLYSKL
TVDEKRRWOOGNVESCEVMBEALHNHY TOKSLELSPCKGOGGEGOGGSGOGESEEVLWHITSVPFAEN
MSLECVYPSMGILTOVEWFKIGTQQDSIAIFSPTHGMVIRKPY AERVYFLNSTMASNNMTILFFRNASED
DVGYYSCSLYTYPQGTWOKVIQVY(SDSFEAAVPINSHIVSEPGKNVTLTCQPOMTWPVQAVRWEKI
QPROIDLLTYCNLVHGRNFTSKFPROIVENCSHGRWSEVIVIPDVTVSDEGLYRCYLOASAGENETF VMR
LTVAEGKTDNQYTLEVA

FIGURE 102A

SEQ ID, NO. 141: Anti-T123 Antibody (Guselkumab) light chain

QSVLTOPPSVSGAPGQRVTISCTGSSSNIGEGYDVHWY QQLPGTAPKLLIYGNSKRPSGVPDRFSGSKSG
TSASLAITGLQSEDEADYYCASWTDGLSLVVEGGGTRLTVLGQPKAAPSVTLFPPSSEELQANKATLVC
LISDFYPCGAVIVAWEADSSPVKAGVETTTPSKOSNNKY AASSYLSLTPEQWESHRSYSCQVTHEGSTY
EKTVAPTECS

FIGURE 102B
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Anti-IL23 Antibody (Guselkumab) — LIGHT ECD antibody-ligand trap:

SEQ 1D, NO, 142; Anti-IL23 Antibody (Guselkumab) heavy chain + LIGHT ECD

EVQLVQSGAEVEEPGESLKISCKGSGYSFSNYWIGW VROMPGRGLEWMGHDPSNSYTRYSESFQGQV
TISADKSISTAYLQWSSLKASDTAMYYCARWY YEPFDVWGQGTLVTVSSASTEKGPSVFPLAPSSKSTS
COTAALGCLVEDYFPEPVTVEWNSCGALTSGVHTFPAVLOSSCGLYSESSVVTVPSSSLOTQTYICNVNEK
PSNTKVDKKVEPKSCDK THTCPPCPAPELLGGPSVELFPPKPEDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDOVEVHNARTEPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEETISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDOSFFLYSKL
TVDKSRWQQUGNVFSCSVMHEATHNHY TQKSLSLSPGEGOGGSGOGGSCGOOGSLOLEWRLGEMVTRL
PDGPAGSWEQLIQERRSHEVNPAAHL TGANSSLTGSGGPLLWETQLGLAFLRGLSYHDGALVVTKAG
YYYIYSEVQLOGVGCPLGLASTITHGLYKRTPRYPEELELLVSQQSPCCRATSSSRVWWDSSFLGGVY
HLEAGERKVVVRVLDERLVRLRIDGTRSYFGAFMY

FIGURE 103A
SEQ ID. NG. 143: Anti-TEL23 Antibedy (Guselkumab) light chain
QSVLTQPPSVEGAPGORVTISCTGSSENIGEGYDVHWYQQLPGTAPKLLIYGNSKRPSGVPDRFEGEKSG
TSASLAITGLOSEDEADYYCASWTDGLSLVVFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVEAGVETTTPSKQSNNKY AASSYLSLTPEQWKSHRSYSCQVTHEGSTVY
EKTVAPTECS

FIGURE 103B
SEQ 1D, NO. 190: TIM3 ecd - Fe ~ TGFBRIT ecd fusion protein
SEVEYRABVGONAYLPCFYTPAAPGNLYVPVOWGKGACPVFECGNYVLRTDERDVNY WTSRYWLNGD

FREGDVSLTIENVTLADSGIYCCRIQIPGIMNDEKFNLEKLVIKPAKVTPAPTRQRDFTAAFPRMELTTRGH
GPAETQTLGSLPDINLTQISTLANELRDSRLANDLRDSCGATIRIEGRMDPE SCDETHTCPPCPAPEL LGGP

TYLHODWLNGKEYKCKVSNKALPAPIEK TISKAKGOPREPOVYTLPPSREEMTENQYSLTCLVKGEYP
SDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDESRWOOGNVFSCSVMHEALHNHYTOKSLS

Regular: TIM3 Extracelluvlar domain sequence
Deouble-underlined: TGFBRII Extracellular domain sequence
Underlined: 1gG1 Fe sequence
Htalic: Linkers

FIGURE 104A

SEQ ID. NO. 191: TIM3 ecd - Fe - TGFBRII ecd fusion protein

SEVEYRAEVGONAYLPCFYTPAAPGNLVPVCOWGKGACPVFECGNVVLRTDERDVNYWTSRYWLNGD
FREGDVSLTIENVTLADSGIYCCRIQIPGIMNDEKFNLKLVIKPARKVTPAPTROQRDFTAAFPRMLTTRGH
GPAETOQTLGSLPDINLTQISTLANELRDSRLANDLRDSGATIRIGSTGTHICPPCPAPELLGGPSVEFLFPPE

PRDTLMISRTIPEVICVVVDVSHEDPEVKINWY VDOVEVHENAKTKPREEQYNSTYRVVEVLIVLHOD

WLNGKEYKCKVSNKALPAPIEK TISK AKGOPREPQVY TLPPSREEMTKNOVSLTCLVKGFYPSDIAVE
GGGGSGGGGSGGGGSIIPPHY OKSVNNDMIVIDNNGAVKFPOLCKFCDVRFSTCDNOKSCMSNCSITSI
CEKPOEVCYAVWRENDENITLETVCHDPKLPYHDFILEDAASPK CIMKEKEK PGETFFMCSCSSDECN
DNIFSEEYNTSNPD

Regular: TIM3 Extracellular dormain sequence
Double-underlined: TGEBRIT Extracellular domain sequence
Underlined: {51 Fe sequence

Ttalic: Linkers

FIGURE 104B
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Anti-PD-L1 antihody (Avelumab) — TIM3 ECD fusion antibody:

SEQ 1D, NO, 192; Heavy chain = Anti-FD-L1 heavy chain + TIM3 ECD fusion

SGGTAALGCLVKDYFPEPVTV%‘N"JSGALTSGVHTFPAVLQSSGLYSLS SVVTVPSSSLGTQTYICNVNH

KeSNTEVDERVEPKSCDE THTCPPCPAPELL GGPSVELIPPKPKDTLMISRIPEVICVVVDVSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLIVLHODWINGEKEYECKVSNKALPAPIEKTISEAK
COPREPOVYTLPPSREEMTKNOVSL TCLVEGEF Y PSDIAVEWESNGOPENNYETTPPVLDSDGSFFLYSK
LTVDKSRWOOGNVESCSVMHEALBNHYTOKSLSLSPORGGCGSGEGHSCGGGISEVEYRAEVGONA
YLPCEFYTPAAPGNLVPVCWOKGACPVFECGNVVIRTDERDVNY WTSRYWLNGDFRKGDVSLTIENVT
LADSGIYCCRIQIPGIMNDEKFNLELVIKPAKVTPAPTRORDFTAATPRMLTTRGHGPAETQTLGSLPEDI
NLTQISTLANELRDSRLANDLRDSGATIRIG

Underlined: Anti-PD-L1 antibody Heavy chain
Italic: Linker
Regular: TIM-3 Extracellular domain sequence

FIGURE 105A
SEQ ID. NO. 193: Light chain = Anti-PD-L1 Light chain
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNY VEWYQQHPGKAPKILMIYDVENRPSGVSENRFSGSKS
GNTASLTISGLQAEDEADYYCSSYTSSSTRVFGTGTKVTVLGQPKANPTVTLFPPSSEELQANKATLVC

LISDFYPGAVIVAWKADGSPVEAGVETTKPSKQSNNKYAASSYLSLTPEQWESHRSYSCQVTHEGSTV
EKTVAPTECS

FIGURE 105B

Fusion protein comprising a lgand-binding sequence of Programmed Death-1 extracelinlar domain (PD-
1 eed) and ligand-binding sequence of TIM -3 extraceliular domain (TIM3 ecod):

SEQ ID. NO. 194: Ligand-binding sequence of Programmed Beath-1 extracellular domain (PD-1 ecd)
PGWFLDSPDRPWHNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQP

GODCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAGIKESLRAELRVTERRAEVPTAHPSP
SPRPAGQFQTLY

FIGURE 106A
SEQ I NO. 195: TIM3 eed + PD-1 cod fusion protein

SEVEYRAEVOGONAYLPCEFYTPAAPGNLVPVCWORKGACPVEECGNVVYLRTDERDVNY WTSRYWLNGD
FREGDVILTIENVTLADSGIYCCRIQIPGIMNDEKFNLKLVIKPAKVTPAPTRORDFTAAFPRMLTTRGH

GPAETOTLGSLPDINLTQISTLANELRDSRLANDLRDSGATIRIGGGGESGUGGSGHGGSPESCDETHTC
PPCPAPELLGGPSVELFPPRKPRKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDOGVEVHNAKTKPREEQ

YNSTYRVYSVLIVLHODWINGKEYRKCKVSNEKALPAPIEKTISKAKGOPREPOVYTLPPSREEMTKNQVY
SETCLVEGEYPSDIAVEWESNGOPENNYK TTPPVLDSDGSFFLY SELTVDRKSRWOOGNVESCEVMEEA
LENHY TOKSLSLSP(:KGGG(;S &Gﬁ(z& G(rGGSPGWFLDbPDR? WN??TFSPALL‘V VTE(;DNATFTCSF 3

Regular: TIM3 Exiraceliular domain sequencs
Double-underlined: PD-1 Exiracellular domain sequence
Underlined: IgG1 Fe sequence

italic: Linker

FIGURE 106B
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Fusion protein comprising 3 lgand-binding sequence of Programmed Death-1 extracelinlar domain (PD-
1 ecd) and ligand-binding sequence of TIM-3 extraceliniar domain {(TIM3 eed):

SEQ D, NO, 196: TIM3 ecd + PD-1 ecd fusion protein
SEVEYRAEVGONAYLPCFYTPAAPGNLVPYVCWGKGACPVFECGNVVLRTDERDYVNYWTSRYWLNGD

FREKGDVSLTIENVTLADSGIYCCRIQIPGIMNDEEFNLKLVIEPAKVTPAPTRORDFTAAFPRMLTTRGH
GPAETQTLGSLPDINLTQISTEANELRDSRLANDLRDSGATIRIEGRMDPKSCDKTHT CPPCPAPELLGGP

SYFLEP PR P T L MISR I PEV IO VYV VSHEDPE VRN WY VDG VEVIINAKTKPREEQYNSTYRVYSVL
TVILBODWINGKEYECKVINKALPAPIEK TISKAKCOPREPOVY TLPPSREEMTKNOVSLTCLVEGEYP

PENNYRTTPPVLDSDOSFFLYSKLTVDRSRWOQOGNVESCSYMHEEALHNHYTOKSLS

LSPOKG GGGSGGGGSGGGGSPGWFLDSPDRP‘NN?PTFSPALLWTEGDI\ ATFTCSFSNTSESTVINWY

RMSPSNOTDKLAATPEDRSOPGODCRIRVIQLPNGRDIHIMSVVRARRNDSOTYLOGAISLAPKAGIKE
SERAELRVIERRAEVPTAUPSPSPRPACOFQOTLY

Regular; TIM3 Exdraceliular domain sequence
Double-underlined: PD-1 Exiraceliviar domain sequence
Underlined: igG1 Fc sequence

Halic: Linker

FIGURE 106C
SEQ ID. NO. 197 TIM3 ecd + PD-1 ecd fusion protein
SEVEYRAEVGONAYLPCFYTPAAPGNLVPVCWGKGACPVFECGNVVLRTDERDVNYWTSRYWLNGD

FREGDVSLTIENVTLADSGIYCCRIQIPGIMNDERKFNLKLVIKPAKVTPAPTRORDFTAAFPRMLTTRGH
GPAETQTLGSLPDINLTQISTLANELRDSRLANDLRDSGATIRIGSTGTHICPPCPAPELLGGPSVELEPPK

PEKDTLMISRIPEVICVYVVDVSHEDPEVEINWY VDG VEVHENAKTKPREEQYNSTYRVVSVLIVLHOD

WENGKEYKCKVSNKATLPAPIEKTISKAKGOPREPOVY TLPPSREEMTEKNOQVSLTCLYEGEFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSEWOOQONVESCSVMHEALEBNHYTOKSLSLSPGK
QG«GGSGG(:G& GﬁG&SPGWFLDSPDRPW NPPTE SEALLVVIEGDNATEFTCSFENTRESE VLNW YRMSP&

Regular; T3 Extraceliular domain sequance
Doubls-underlined: PD-1 Exiracsliular domain sequsnce
Underlinad; lgG1 Fc sequence
ltalic: Linker

FIGURE 106D

SEQ ID. NG, 198: PDB-1 Extracellular domain seguence
PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQP

GODCRFRVTOQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAGIKESLRAELRVTERRAEVPTAHPSP
SPRPAGQFQTLV

FIGURE 107

SEQ 1D, NO. 199: 1gG Fe sequence:
PEKSCDKTHTCPPCPAPELLGGPSVFLFPPKPEDTLMISRTPEVTICVVVDVSHEDPEVKENWYVDGVEVH
NAKTKPREEQYNSTYRVYSVLTVLHQDWINGEKEYKCKVSNEALPAPIER TISKAKGOQPREPQVYTLPP
SREEMTKNQVSLETCLVRGFYPSDIAVEWESNGOPENNYR TTPRVLDSDGSFFLYSKETVDRSRWQQGHN
VESCSVMHEALHNHYTQKSLSLSPGK

FIGUREK 108
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SEQ ID. NO, 280: TIM-3 Extracellular domain sequence

SEVEYRAEVGONAYLPCFYTPAAPGNLVPVCWGKGACPVFECGNVVLRTDERDVNYWTSRYWLNGD
FREKGDVSLTIENVTLADSGIVCCRIQIPGIMNDEEFNLKLVIEPAKVTPAPTRQRDFTAAFPRMLTTRGH
GPAETQTLGSLEDINLTQISTEANELRDSRLANDLRDSGATIRIG

FIGURE 108
Anii-CTLA4 Antibody (Ipilimumab) ~ TGFIRE ECD + PB-1 ECE sntibody-Hgand trap:

SEQ ID. NG, 201:  Anti-CTLA4 Antibody (Ipilimmumab) heavy chain + TGFERE ECD
QVQLVESGEGVVQPGRSLRLICARSGFTFS SY TMHRVRCAPGKGLERVTIF I SY DGNNKY YADSVKGRIT I SRONSKNTLYLOM
NSLRAEDTAILYYCARTGHLGPFDYWGQGTLVTVSSASTKGPSVFPLAPS SKSTSGETARLGCLVKDY FPERPVTVSHNSGALTS
CVHTFPAVLOSSGLYSLSSVVIVESSSLETCTY ICNVNHK PSNTKVDKRVE PKSCDKTHTC PPCPAPELLEGGPSVILFPPKPK
DI LMISRT PEVECVVVIVSHED PEVRFNWY VDGVEVHNAK TR PREEQYN S TYRVVSVLTVLHODWLNGKEYRCKVSNKALPAP
IEKTISKAKGQPRE PQVY TLEPPSRDELTRNQVSLTCLVKGFYPSDIAVEWE SNGQPENN YK TT PPVLDSDESFFLYSKLTVDK
SRWCQ
GNVFSCSVMHRALANEYTOKSLSLSPEKGGGEEGEGESGEEEST I PPV SVNNDMIVTDNNGAVE FPOLCKFCDVRESTOD
NQKSCMSNCSITSICEKPQEVCVAVWRENDEN ITLETVCHDPKLPYHDF ILEDAASPRCIMKERKKKPGE TFFMCSCS SDECND

NIIFSEEYNTSNED
FIGURE 118A

SEQID, NG, 202: Ant-CTLA4 Antihody (Ipilimumab) lght chain + PD-1 ECD

EIVLERSPGTLY LS POERATLECRASQEVESSY LAWY UK PCOAPRLLI YGAFSRATG I PDRFSGEGSGTRFTLT ISRLEPED
FAVYYCOQVGSSPRTFCOGTKVEIKRTVARPSVE IFPPSDEQLKSGTASVVCLLNNF Y PREAKVOHKVDNALOSCNSQRESVTE
ODSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSS PVIKSFNRGECGEEGSGEEESCEEESPEHFLDSPDRPWNPPTESP
ALLVVTEGDNATFTCSFSNT SESFVLNWYRMS PENQTDKLAAF PEDRSQPGODCRIRVTQLPNGRDFHMSVVRARRN DS GTY L
CGAISLAPKAQIKESLRAELRVIERRAEVPTAHPSPSPRPAGQFQTLY

FIGURE 110B
Anti-CTLA4 Antibody (Ipllimumab) - TGFERI ECD + TIM3 ECD antibody-ligand trap:

SEQ I, NG, 283:  Anti-CTLA4 Antibody (Ipilimumab) heavy chain + TGFERE ECD

QVQLVESGEGVVQPGRSLRLSCARSGFTFS SYTMHWVROAPGKGLEWVTFI SYDGNNKY YADSVKGRFT I SRDNSKNTLYLOM
NSLRAEDTAIYYCARTEWLGPFDYWGQGETLVTVSSASTKGPSVFPLAPS SKSTSGGETAALGCLVKDYFPEPVTVSHNSGALTS
GVHTFPAVLOSSGLYSLESVVIVESSSLGTOTY ICNVNHK PENTRVDRRVE PRECDKTHTCPPCPAPELLGGPSVELFPPR P
DTIMISRTPEVECVVVDVSHEDPEVKFNHY VDGVEVHENAK TR PREEGYNSTYRVVSVLIVLEGDWLNGKEYKC KV SNKALPAP
IEKTISKAKGQPRE PQVY TLPPSRDELTRNQVSLTCLVKGEY PSD IAVEWE SNGR PENN YK TT PPVLDSDESFFLYSKLTVRK
SRWOOGNVISCSVMHRALHNHY TORS LS LS PEKGGEGEE6GEEEGEGEEST I PPAVOR SVNNDMIVEDNNGAVEF POLCKFCDVR
FSTCDNGRSCMSNC S ITS ICEK PQEVCVAVHRKNDEN I FLETVCHDPRLPYHDF I LEDAAS PKCIMKERKKKPCETFFMCSCSS

DECNDNIIFSEEYNTSNED
FIGURE 111A

SEQID, NG, 204: Anti-CTLA4 Antihody (Ipilimumab) Heht chain + TIMI ECD

EIVLERSPGTLY LS POERATLECRASQEVESSY LAWY UK PCOAPRLLI YGAFSRATG I PDRFSGEGSGTRFTLT ISRLEPED
FAVYYCOQVGSSPRTFCOGTKVEIKRTVARPSVE IFPPSDEQLKSGTASVVCLLNNF Y PREAKVOHKVDNALOSCNSQRESVTE
CDSKDSTYSLESTLTLSKADYEKHKVYACEVTHQOLS S PVTKSFNRGECGEEGSGEEGEGOEGSSEVEYRAEVEONAYLPCEY
TPAAPGNLVEVCHGKGAC PVFECENVYLRTDERDVN YWT SRYWIN GLDFREGDVS LT IENVT LADSGIYCCRIG I PGIMNDEKF
NLKLVIKPAKVIFAPTRORDFTAAFPRMLTTRGHGPAETQTLESLPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 111B
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Anti-CTLA4 Antibody (Ipilimumab) — PI-1 ECB + TIM3 ECD antibody-ligand trap:

SEQID. MO, 205;  Anti-CTLAM4 Antibody (Ipilimumab) heavy chain + PD-1 ECD
QVOLVESGEGVVOPEGRSLRLSCARSGFTFS SY TMEWVROAPGKGLEWVTFI SYDENNKY YADSVKGRFT I SRDNSKNTLYLOM
NSLRAEDTAIYYCARTEWLGPFDYWGQGETLVTVSSASTKGPSVFPLAPS SKSTSGGETAALGCLVKDYFPEPVTVSHNSGALTS
GVHTFPAVLOSSGLYSLSSVVIVPSSSLGTOTY ICNVNHE PENTRVDRRVE PRECDKTHTCPPCPAPELLGGPSVFLFPRK PR
DTIMISRTPEVECVVVDVSHEDPEVKFNHY VDGVEVHENAK TR PREEGYNSTYRVVSVLIVLEGDWLNGKEYKC KV SNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFY PSDIAVEWE SNGOPENNYKTTPPVLDSDESFFLYSKLTVDK
SRWOO

GNVEFSCSVMEEALENHYTOKSLSLSPGKGEEESCEEESGEEESPEWFLDSPDRPNNPPTFS PALLVVTEGDNATF TCSFANTS
ESFVLNWYRMS PENCTDRKLAAF PEDRSOPGCDCRFRVIOLPNGRDFHMSVVRARRND SGTY LCGAIS LAPKAQIKESLRAELR
VTERRAEVPTAHPSPSPRPAGOEQTLV

FIGURE 112A

SEQID. NG, 206 Anti-CTLA4 Antibody (Ipilimumab) light chain + TIM3 ECD

EIVLTQSPETLS LS PGERATLSCRASQSVESSYLAWYQOKPGOAPRLLIYGAFSRATGI PDRFSGSESGTOFTLTISRLEPED
FAVYYCOQOYGSSPWEFGOETRVEIKRTVAAPSVE IFPPSDEQLKS GFASVVCL LNNFY PREAKVOWKVDNALYSGNSQESVTE
CUDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSS PYTKSFNRGECGGEESGEGEESCEGESSEVEYRAEVGONAYLPCFY
TPAAPGNLVEVCWEKGAC PVFECCRVVLRT DERDVN YWESRYWLNGDFRKGDVS LT LENVI LADSG I YCCRINIPCIMNDEKE
NLKLVIKPAKVTPAPTRORDFTAAFPRMLTTRGHEPAETOTLGSLPDINLTQL STLANE LRDSRLANDLRDSGATIRIG

FIGURE 112B

Anti-CTLA4 Antibody (Epilimumab) — TIM3 ECD + PD-1 ECD antibody-ligand trap:

SEQID. NG, 287 Anti-CTLA4 Antibody (Ipilimumab) heavy chain + TIM3 ECB
QVQLVESGEGVVQPGRSLRLSCARSGFTFS SYTMHWVROAPGKGLEWVTFI SYDGNNKY YADSVKGRFTISRDNSKNTLYLOM
NELRAEDTAIYYCARTGHLGPFDYRGQGTLVIVSSASTRGPSVF PLAPS SKSTSGETARLGCLVKDY FPERPVTVSHNSGALTS
GVHTFPAVLOSSGLYSLESVVIVESSSLGTOTY ICNVNHK PENTRVDRRVE PRECDKTHTCPPCPAPELLGGPSVELFPPR P
DTLMISRTPEVECVVVDVSHEDPEVRFNWY VDGVEVENAK TR PREEQYNSTYRVV SVLIVLEQDWLNCKEYKCKVSNKALPAP
IEKTISKAKGQPRE PQVY TLPPSRDELTRNQVSLTCLVKGEY PSD IAVEWE SNGR PENN YK TT PPVLDSDESFFLYSKLTVRK
SRWQQ

GHVFSCSVMHEALENHYTORSLSLSFGKGEEGSCEEESGEEESSEVEYRAEVGONAY LPCF YT PARPCN LVPVCHGKGAC PVE
ECENVVLRTDERDVNYWT SRYWINGDFRKGDVSLT IENVTLADSGIYCCRIGT PG IMNDEKFN LKLV IK PARVEPAPTRORDE
TAAFPRMLTTRGHGPART OTLESLPDINLTCI STLANELRDSRLANDLRDSGATIRIG

FIGURE 113A

SEQ ID. NG, 268: Asti-CTLA4 Antibody (fpilinomab) Heht chain + PD-1 ECD
EIVLTOSPETLS LS PGERATLSCRASQSVESSYLANYSOK PGOAPRLLIYGAFSRATGI PDRF SGSGSGTLFTLTISRLEPED
FAVYYCONYGSSPRTFGQCTRVEIKRTVAAPSVE IFPPSDEQLKSCTASVVCLLNNF Y PREAKVOWKVDNALO SENSQESVEE
ODSKDSTYSLSSTLILSKADYEKHKVYACEVTHOGLSSPVTK SFNRGECGECESGECESGEGESPORFLDS PDRPWNPRTFSP
ALLVVTEGDNATFTCSFSNTSESFVLNWYRMS PSNQTDKLAAFPEDRSOPGODCRIRVTOLPNGRDFHMSVVRARRNDSGTYL
CORISLAPKAQIRESLRAELRVIERRAEVPTAHPSPEPRPAGOFQTLY

FIGURE 113B

Anti-CTLA4 Antibody (Ipilimumab) —~ PD-1 ECD antiboedy-ligand trap:

SEQ ID. NG, 209: Anti-CTLA4 Antibody (Ipilimuiab) heavy chain
QVQLVESGGEVVQPGRSLRLSCAASGFTFS SY TMEWVROAPGKGLEWVT FISYDENNKY YADSVKGRFT I SRDNSKNTLYLOM
NSLRAEDTAIYYCARTGHWLGPFDYWGQGTLVTVSSASTKEPSVEPLAPS SKSTSGETAALGCLVKDY FPEPVTVSHNSGALTS
GVHTFPAVIQSSGLYSLESVVIVRSSSLETOTY ICNVNHK PSNTKVIKRVE PKSCDKTHTC PPCPAPEL LGGPSVILFPPKPK
DT LMISRT PEVECVVVDVSHEDPEVKFNWY VDEVEVHNAKTKPREECYN STYRVVSVLTVLHCDWLNGKEYKCKVSNKALPA
TEKT ISKAKGOPRE POVY TLPPSROELTKNOVSLICLVKSFY PSDIAVEWE SNGCPENNYRTT PPVLDS DGSFFLYSKLTVDR
SRWQQ GNVFSCSVMHEALHNHYTOKSLSLSPGK

FIGURE 1144
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SEQID. MO, 218 Anti-CTLA4 Antibody (Ipilimumab) lght chain + PD-1 ECD
EIVLIQSPCTLS LS PGERATLSCRASQSVE S SYLAWYROK PGOAPRL LI YGAF SRATG T PDRF SGSGSGTDFTLT ISKLEPED
FAVYYCOOYGS S FWTFFCQGTRVEIKRTVAAPSVEF IFPPSDEQLKS GTASVVCLLNNFY PREAKVOWKVDNALOSCNSQESVTE
CDSKDSTYSLESTLTLSKADYEKHKVYACEVTHQOLS S PVTKSFNRGECGEEGEGEEGEGEEGSPEHFLDS PDRPWNPRTESP
ALLVVTEGDNATFTCSFSNT SESFVLNWYRMS PSNOTDKLAAFPEDRSQPEODCRFRVTQLPNGRDFHMSVVRARRNDS GTYL
CGAISLAPKAQIKESLRAELRVIERRAEVPTAHPSPSPRPAGQFQTLY

FIGURE 114B
Anti-CTLA4 Antibody (Ipilimumab) ~ TIM3 ECD antibody-ligand trap:

SEQID. NG, 211 Anti-CTLA4 Antibody (Ipilimumab) heavy chain
QVQLVESGEGVVQPGRSLRLSCARSGFTFS SYTMHWVROAPGKGLEWVTFI SYDGNNKY YADSVKGRFTISRDNSKNTLYLOM
NELRAEDTAIYYCARTGHLGPFDYRGQGTLVIVSSASTRGPSVF PLAPS SKSTSGETARLGCLVKDY FPERPVTVSHNSGALTS
GVHTFPAVLOSSGLYSLESVVIVESSSLGTOTY ICNVNHK PENTRVDRRVE PRECDKTHTCPPCPAPELLGGPSVELFPPR P
DTLMISRTPEVECVVVDVSHEDPEVRFNWY VDGVEVENAK TR PREEQYNSTYRVV SVLIVLEQDWLNCKEYKCKVSNKALPAP
IEKT ISKAKGQPRE PQVY TLPPSRUELTKNGVSLTCLVKGEY PSD IAVEWE SNGOPENN YK TT PPVLDSDGSFFLYSKLTVDK
SRWQQ GNVFSCSVMHEALHNHYTQKSLSLSPGK

FIGURE 1154

SEQ ID, NG, 212: Asti-CTLA4 Astibody (Ipilinmmab) Heht chain + TIM3 ECD
EIVLTOSPETLS LS PGERATLSCRASQSVESSYLANYSOK PGOAPRLLIYGAFSRATGI PDRF SGSGSGTLFTLTISRLEPED
FAVYYCONYGSSPRTFGQCTRVEIKRTVAAPSVE IFPPSDEQLKSCTASVVCLLNNF Y PREAKVOWKVDNALO SENSQESVEE
ODSKDSTYSLSSTLILSKADYEKHKVYACEVTHOGLSS PVTK SFNRGECGECEESGECESGEGESSEVEYRARVEQNAYLPCHY
TPARPCNLVPVCHGKGAC PVFECGNVVLRTDERDVN YWE SRYWLNGDFRKGDVS LT IENVT LADSGIYCCRIQI PEIMNDEKE
NLKLVIKPAKVIPARTRORDFTAAFPRMLT TRGHGPAETQTLGSLPDINLTQI STLANE LRDSRLANDLRDSGATIRIG

FIGURE 115B

Anti-ILSR Antibody (Tocilizumab) - TGFERIL ECD + PR-1 ECD antibody-ligand trap:

SEQ I NG, 213 Anti-ILSR Antibody (Tocilizumab) heavy chain + TGFERI ECD

QVQLOESGPGLVRPSQTLSLTCTVSGYS ITSDEARSHVROPPGRELEWIGY ISYSGITTYNPS LESRVIMLRDTSENQF SLRL
SSVTAADTAVYYCARSLARTTAMDYWGOGSLVIVSSASTKGPSVFPLAPSSKSTSGETAALGCLVKDYFPEPVTVSWNSGALT
SGVHTFPAVLOSSGLY SLESVVIVPSSSLATOTY IONVNHK R SNTRVDKKVERPKSCDRTHT CRRPCPAPE LLEGRPEVELFPPKP
KEDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVENAKTKPREEQYNS TYRVVSVLTVLHODWLNGKEYKCKVSNKALPA
PIEKTISKARGOPREPOVYTLPPSRDELTKNQVSLICLVKGEF YRS DI AVENES RGO PERNYKTTPEVLDSDGSFFLY SKLTVD
KSRWOOGNVESCSVMHEALANHYTOKSLSLSPCKGEEE3GEEEEGEEES T PPEVOKSVNNDMIVEDNNGAVEFPOLCKFCLV
RFSTCDNQKSCMSNCS ITSICEKPOEVCVAVRRKNDENITLETVCHDPKLPYHDF ILEDARSPRKC IMKEKKKPGE TFFMCSCS

SDECNDNT IFSEEYNTSNPD
FIGURE 116A

SEQID. NG, 214:  Ant-TLSR Antibody (Tocilizamab) light chain + PD-1 ECD
DIGMIOSPSSLSASVEDRVEITCRASODISSY LNWYQOKPGKAPKLLIVY TSRLASGVPSRFSGSGSETDFTFTISSLOPEDI
ATYYCQOUGNTLPYTFGOGTKVE IKRTVAAPSVFLFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNATLOSGNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES PGWF LDS PDRPWNPPTFS PR
LLVVIEGDNATFTC ST SNTSESFVINWYRMS P SNQT DK LAAF PEDRSQPGODCRFRVTQLPNGRDFHMSVVRARRNDSGTY LG
GCAISLAPKAQIKESLRAELRVIERRAEVETAHPSPSPRPAGOFOTLY

FIGURE 116B
Anti-ILER Antibody (Tocilizumab) — TGFERI ECD + TIM3 ECD antibedy-ligand trap:

SEQ I, NG, 215 Anti-ILSR Antibody (Tocilizumab) heavy chain + TGFERI ECD

QVQLOESGPGLVRPSQTLSLTCTVSGYS ITSDEARSHVROPPGRELEWIGY ISYSGITTYNPS LESRVIMLRDTSENQF SLRL
SEVIARDTAVYYCARSLARTTAMDYWGOGS LVIVSSASTKGPSVF PLAPSSKSTSGETARLGCLVKDYFPERPVTEVSHNSGALT
SGVHTFPAVLOSSGLY SLESVVIVPSSSLATOTY IONVNHK R SNTRVDKKVERPKSCDRTHT CRRPCPAPE LLEGRPEVELFPPKP
KDTLMISRIPEVTCVVVDVSHEDPEVKFNWYVDGVEVENAKTKPREEQYNS TYRVVSVLTVLHODWLNGKEYKCKVSNKALPA
PIEKTISKARGOPREPOVYTLPPSRDELTKNQVSLICLVKGEF YRS DI AVENES RGO PERNYKTTPEVLDSDGSFFLY SKLTVD
KSRWQUGNVFSCSVMHEALHNHYTOKSLSLSPEKGGEESGEEESGEEES TI PPHVOK SVNNDMIVTDNNGAVE FPOLCKFC DV
RFSTCDNQKSCMSNCS ITSICEKPOEVCVAVRRKNDENITLETVCHDPKLPYHDF ILEDARSPRKC IMKEKKKPGE TFFMCSCS

SDECNDNT IFSEEYNTSNPD
FIGURE 117A
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SEQID. MO, 216:  Anti-ILAR Antibody (Tocilizumab) light chain + TIM3I ECD
DIGMIOSPSSLSASVEDRVEITCRASODISSY LNWYQOKPGKAPKLLIVY TSRLASGVPSRFSGSGSETDFTFTISSLOPED]
ATYYCOOGNTLPYTFGOGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNTY PREAKVOWRKVDNALOSGRNSQESVTEQ
DSEDSTYSLESFLILEKADY EKHEVYACEVTHOGLS SPVIKS FNRECECGGEESGEGESGEGES SEVEYRABVEONAY LPCFYT
PAAPGNLVPVCHGKGACPVEECENVVLRTDERDVNYWT SRYWLNGDFREKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEKFN
LRLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOT LGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 117B
Anti-ILER Antibody (Tocilizumab) — PB-1 ECD + TIM3 ECD antibody-ligand trap:

SEQ I NG, 217 Anti-ILSR Antibody (FTocilizumab) heavy chain + PB-1 ECD
QVQLOESGPGLVRPSQTLSLTCTVSGYS ITSDEARSHVROPPGRELEWIGY ISYSGITTYNPS LESRVIMLRDTSENQF SLRL
SEVIARDTAVYYCARSLARTTAMDYWGOGS LVIVSSASTKGPSVF PLAPSSKSTSGETARLGCLVKDYFPERPVTEVSHNSGALT
SGVHTFPAVLOSSGLY SLESVVIVPSSSLATOTY IONVNHK R SNTRVDKKVERPKSCDRTHT CRRPCPAPE LLEGRPEVELFPPKP
KDTLMISRIPEVTCVVVDVSHEDPEVKFNWYVDGVEVENAKTKPREEQYNS TYRVVSVLTVLHODWLNGKEYKCKVSNKALPA
PIEKTISKARGOPREPOVYTLPPSRDELTKNQVSLICLVKGEF YRS DI AVENES RGO PERNYKTTPEVLDSDGSFFLY SKLTVD
KSRWOUGNVFSCSVMHEALHNHYTOKSLSLSPEKGEEESGEEESGEEES PGWFLLSPDRPHNPPTFSPALLVVTEGDNATFTC
SFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGODCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKES
LRAELRVTERRAEVPTAHPSPSPRPAGQFGTLY

FIGURE 118A

SEQID. MO, 218:  Anti-ILAR Antibody (Tocilizumab) light chain + TIM3I ECD
DIGMIOSPSSLSASVEDRVEITCRASODISSY LNWYQOKPGKAPKLLIVY TSRLASGVPSRFSGSGSETDFTFTISSLOPED]
ATYYCOOGNTLPYTFGOGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNTY PREAKVOWRKVDNALOSGRNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES SEVEYRAEVEONAYLPCFY
PAAPGNLVPVCHGKGACPVEECENVVLRTDERDVNYWT SRYWLNGDFREKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEKFN
LRLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOT LGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 118B
Anti-ILER Antibody (Tocilizumab) — TIM3 ECD + PB-1 ECD antibody-ligand trap:

SEQ I, NG, 219 Anti-ILSR Antibody (FTocilizumab) heavy chain + TIM3 ECD
QVQLOESGPGLVRPSQTLSLTCTVSGYS ITSDEARSHVROPPGRELEWIGY ISYSGITTYNPS LESRVIMLRDTSENQF SLRL
SEVIARDTAVYYCARSLARTTAMDYWGOGS LVIVSSASTKGPSVF PLAPSSKSTSGETARLGCLVKDYFPERPVTEVSHNSGALT
SGVHTFPAVLOSSGLY SLESVVIVPSSSLATOTY IONVNHK R SNTRVDKKVERPKSCDRTHT CRRPCPAPE LLEGRPEVELFPPKP
KDTLMISRIPEVTCVVVDVSHEDPEVKFNWYVDGVEVENAKTKPREEQYNS TYRVVSVLTVLHODWLNGKEYKCKVSNKALPA
PIEKTISKARGOPREPOVYTLPPSRDELTKNQVSLICLVKGEF YRS DI AVENES RGO PERNYKTTPEVLDSDGSFFLY SKLTVD
KSRWOCGNVFSCSVMHEALHNHYTOKSLSLSPCKGGEEESGEEESGEEES SEVEYRAEVGONAYLPCFYTPARPGNLVEVCHGK
GRCPVFECENVVLRTDERDVNYWT SRYWLNGDFRRGDVSLTIENVTLADSGIYCCRIQT PCIMNDERKFNLKLV IKPAKVT PAP
TRORDIFTAAF PRMLETRGHGPARTOT LGS LPDINLEQI STLANELRDSRLANDLRDSGATIRIG

FIGURE 11%A

SEQ ID. NG, 228: Asti-TL6R Antibody (Tocilizumab) light chain + PB-1 ECD
DICMTOSPSSLSASVEDRVEITCRASQDISSYLNWY QOKPGKAPKLLIYYTSRLESGVPSRFSGSGSGTDFTFTISSLOPEDT
ATYYCQQGNTLPYTFGQGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVC LLNNFY PREAKVOWKVDNALQSGNSQESVTEQ
DERLSTYSLSSTLTLSKADYEKHKVYACEVTHOGLS SPVTKSFNRGECGEEGESGEEESGEGES PGWFLDS PDRPWNPPTFS PA
LLVVTESDNATFTCSFSNTSESFVLNWYRMSPSNOTDRLAAF PEDRSQPEODCRIRVEQLENGRDFHMS VVRARRNDSGTYLC
GAISLAPRAQIKESLRAELRVIERRAEVPTAHRPSPSFRPAGOFCTLY

FIGURE 11%B
Anti-FL6R Antibody (Tocilizumab) - PDB-1 ECD antibody-ligand trap:

A, SEQID. MG, 221: Anti-TLSR Antibody {(Tocilizumab) heavy chain
QVOLOESGPGLYVRPSQTLSLECTVSGY S ITSDRARSHVROPPORGLENIGY IS YSGITTYNPS LKSRVEMLRDTSKNQF SLRL
SSVTAADTAVYYCARSLART TAMDYWGOGS LVTVISAS THGPSVEF PLAPSSKS TS GG TAALGC LVKD Y FPEPVTVSWNSGALT
SGVHTFPAVLOSSELY SLSSVVIVPSSSLETOTY ICNVNEKEP SNTRKVDKKVEFKSCORTHTCPPCPAPELLGEPEVELFFPKP
KDTLMISRTPEVICVVVDVSHE DPEVKFNKYVDGVEVENAKTK PREEQYNS TYRVVSVLTVLHQDWLNGKEYKCKVENKALPA
PIEKTISKAKGOPREPQVYTLPPIRDELTKNQVSLTCLVEGFYPSDIAVEWESNGOPENNYRTTPPVLDSDGSFFLY SKLTVD
KSRWOQGNVFSCSVMHEALHNHYTOKSLSLSPGK

FIGURE 120A
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SEQID. NG, 222: Anti-1L6R Antiboedy {Tocilizumab) light chain + PD-1 ECD
DICMTOSPSSLSASVEDRVEITCRASODISSYLNWYQOKPGKAPKLLIYYTSRLESGVPSRFSGSGSGTDFTFTISSLOPEDI
ATYYCQCONTLEY T FGOCTRVE IKRTVAAPSVF IFPPSDEQLKSGTASVVC LLNNFY PREARVORKVDNALQS SNEQESVTED
DSKDSTYSLSSTLILSKADYEKHKVYACEVTHOGLS SPVTKSFNRGECGGGESGEGESGEGES PGHFLDSPDRPWNPPTFSPA
LLVVTESDNATFTCSFSNTSESFVLNWYRMSPSNOTDRLAAF PEDRSQPEODCRIRVEQLENGRDFHMS VVRARRNDSGTYLC
GATSLAPKAQIKESLRAELRVIERRARVPTAHPSPSPRPAGOFOTLY

FIGURE 120B
Anti-JL6R Antibedy (Tocilizumab) - TIM3 ECD aniibody-Hgand trap:

SEQID. NG, 223:  Anti-ILOR Antibody (Tocilizamab) heavy chain

QVOLOESGPGLYVRPSQTLSLECTVSGYS ITSDRAKSHVROPPORGLENIGY IS YSGITTYNPS LK SRVEMLRDTSKNQF SLRL
SSVTAADTAVYYCARSLART TAMDYWGOGS LVTVISAS THGPSVEF PLAPSSKS TS GG TAALGC LVKD Y FPEPVTVSWNSGALT
SGVHTFPAVLOSSELY SLSSVVIVPSSSLETOTY ICNVNEKEP SNTRKVDKKVEFKSCORTHTCPPCPAPELLGEPEVELFFPKP
KDTLMISRTPEVICVVVDVSHE DPEVKFNKYVDGVEVENAKTK PREEQYNS TYRVVSVLTVLHQDWLNGKEYKCKVENKALPA
PIEKTISKAKGOPREPQVYTLPPIRDELTKNQVSLTCLVEGFYPSDIAVEWESNGOPENNYRTTPPVLDSDGSFFLY SKLTVD
KSRWOQGNVFSCSVMHEALHNHYTOKSLSLSPGK

FIGURE 121A

SEQID. MO, 224:  Anti-ILAR Antibody (Tocilizumab) light chain + TIM3I ECD
DIGMIOSPSSLSASVEDRVEITCRASODISSY LNWYQOKPGKAPKLLIVY TSRLASGVPSRFSGSGSETDFTFTISSLOPED]
ATYYCOOGNTLPYTFGOGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNTY PREAKVOWRKVDNALOSGRNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES SEVEYRAEVEONAYLPCFY
PAAPGNLVPVCHGKGACPVEECENVVLRTDERDVNYWT SRYWLNGDFREKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEKFN
LRLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOT LGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 121B
Anti-EGFR Antibody (Cetuximab) — TGFERIL ECD + PD-1 ECD antibody-ligand trap:

SEQID. NG, 225:; Anti-EGFE Antibody {(Cetuximab) heavy chaln + TGFPRIOECD

QVQLKQSEPGLVOPSQSLEITCTVSGFSLINY GVHHVROS PGKGLEWLGVIWSGENTDYNTPFTSRLS INKDN SKSQVEF FEMN
SLOSHNDTAIYYCARALTYYDYEFAYWGOGTLVIVSAAS TKGPSVF PLAPSSKSTSGETARLGCLVKDYFPERPVEVSHNSGALT
SGVHTFPAVLOSSGLY SLESVVIVPSSSLATOTY IONVNHK P SNTRVDKRVERPKSCDRTHT CRRPCPAPE LLGGRPESVELFPPKP
KDTLMISRIPEVTCVVVDVSHEDPEVKFNWYVDGVEVENAKTKPREEQYNS TYRVVSVLTVLHODWLNGKEYKCKVSNKALPA
PIEKTISKARGOPREPOVYTLPPSRDELTKNQVSLICLVKGEF YRS DI AVENES RGO PERNYKTTPEVLDSDGSFFLY SKLTVD
KSRWQUGNVFSCSVMHEALHNHYTOKSLSLSPEKGGEESGEEESGEEES TI PPHVOK SVNNDMIVTDNNGAVE FPOLCKFC DV
RFSTCDNQKSCMSNCS ITSICEKPOEVCVAVRRKNDENITLETVCHDPKLPYHDF ILEDARSPRKC IMKEKKKPGE TFFMCSCS

SDECNDNT IFSEEYNTSNPD
FIGURE 122A

SEQID. MO, 226:  Anti-EGEFR Antibody (Cetuximab) Hght chain + PD-1 ECD
DILLIQSPVILSVSPGERVSFSCRASQS IGTNTHWYQORTNGSPRLLIKYASESISGIPSRFSGSGSETDITLS INSVESED]
ADYYCOONNNWPTTFGAGTKLE LKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES PGWF LDS PDRPWNPPTFS PR
LLVVIEGDNATFTC ST SNTSESFVINWYRMS P SNQT DK LAAF PEDRSQPGODCRFRVTQLPNGRDFHMSVVRARRNDSGTY LG
GCAISLAPKAQIKESLRAELRVIERRAEVETAHPSPSPRPAGOFOTLY

FIGURE 122B
Anti-EGFR Antibody (Cetuximab) — TGFRRIU ECD + TIM3 ECD antibody-ligand trap:

SEQ ID. NG, 227 Anti-EGFR Antibody (Cetuximab) heavy chain + TGFERII ECD

GVQLKGSGPELVOPSOSLSITCTVSGRSLINY GVHRVROS POKGLEW LGV IWS GENT DYNT PR TS RLS INKDN SKSQVF FKMN
SLOSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTKEPSVFPLAPSSKSTSGETARLGC LVKDYFPEPVTVSHNSGALT
SGVHTFPAVLOSSGLY SLESVVTVPSSSLETOTY ICHVNEKP SN TKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPRP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHENAKTKPREEQYNS TYRVVSVLTVLHQODWLNGKEYKCKVSNKALPA
PIERTISKAKGQPREPQVYTLPPSRDELTRKNQVSLICLVKEFYPSDIAVEWESNGQPENNYKTTPPVLDEDGSFFLY SKLTVD
KSRWOOGNVFSCSVMHEALHNBY TOKSLELSPEKGEGESEEEESGEEESTI PPHVOK SVRN DM IVTDNNGAVKFPQLCKFCDV
RFSTCDNQKESCMSNCS ITSICEKPQEVCVAVHRENDEN ITLETVCHDPKLEPYHDF ILEDAASPKC IMKEKKKPGETFFMCSCS

SDECNDNTIFSEEYNTSNPD
FIGURE 123A
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SEQID. MO, 228 Anti-EGEFR Antibody (Cetuximab) Hght chain + TIM3 ECD
DILLIQSPVILSVSPGERVSFSCRASQS IGTNTHWYQORTNGSPRLLIKYASESISGIPSRFSGSGSETDITLS INSVESED]
ADYYCOONNNWPTTFGAGTKLE LKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQ
DSEDSTYSLESFLILEKADY EKHEVYACEVTHOGLS SPVIKS FNRECECGGEESGEGESGEGES SEVEYRABVEONAY LPCFYT
PAAPGNLVPVCHGKGACPVEECENVVLRTDERDVNYWT SRYWLNGDFREKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEKFN
LRLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOT LGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 123B

Anti-EGFR Antibody (Cetuxiraab) — PD-1 BCD + TIM3I ECD antibody-ligand trap:

SEQID, NG, 229 Ant-EGEFR Antibody (Cetuximab) heavy chain + PD-1 ECD
QVOLEKRSGPGLYOPSQSLE ITCTVEGFSLINY GVHNVROS POKGLEWLEVIWSCONTDYRT PFTSRLS INKDN SKSQVEFRMN
SLOSNDTAIYYCARALTYYDYEFAYWGOGTLVTVIAAS THGPSVEF PLAPSSKSTSGGTAALGC LVKD Y FPEPVTVSWNSGALT
SGVHTFPAVLOSSELY SLSSVVIVPSSSLETOTY ICNVNEKEP SNTRKVDKRVEFKSCORTHTCPPCPAPELLGEPEVELFFPKP
KDTLMISRTPEVICVVVDVSHE DPEVKFNKYVDGVEVENAKTK PREEQYNS TYRVVSVLTVLHQDWLNGKEYKCKVENKALPA
PIEKTISKAKGOPREPQVYTLPPIRDELTKNQVSLTCLVEGFYPSDIAVEWESNGOPENNYRTTPPVLDSDGSFFLY SKLTVD
KSRWOQGNVFSCSVMHEALHNEYTOKSLSLSPCKEGEESEEGESGEEES PEWFLDSPDRPWNPPTFSPALLVVTEGDNATEFTC
SFSNTSESFVLNWYRMSPSNQTDKLAAF PEDRSQPGODCRFRVTQLEPNGRDFHMSVVRARRNDSGTYLCGAI SLAPKAQIKES
LRAELRVIERRAEVPTAHPSPSPRPAGOFQTLYV

FIGURE 124A

SEQID. NG, 236 Ant-EGFR Antibedy {(Cetuximab) Heht chain + TIMS ECD

DILLTQSPVILSVS PGERVSFSCRASQOS IGTNIHWYQORTNGSPRLLIKYASESISCIPSRFSGSGSETDFTLSINSVESEDI
ADYYCQONNNWRTTFGAGTKLE LKRTIVAAPSVF I FPPSDEQLESGTASVVC LLNNFY PREAKVOWEVDNALOSGNSORESVTEQ
DSKDSTYSLSSTLTLSKADYERHKVYACEVTHOGLSSPVTKS FNRGECEEGES GEGESEEEES SEVEYRAEVGONAYLPCFYT
PARPGONLYPVCWCKGACPVFECORVVLRIDERDVRYWESRYWLNGDFRKGDVS LT IENVTLADSGIYCCRIQI PG IMRDEKENR
LKLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOTLGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 124B
Anti-EGFR Antibody (Cetuximah) - TIM3 ECB + PD-1 ECD antibody-ligand trap:

SEQ ID. NG, 231: Anti-EGFR Antibody (Cetuximab) heavy chain + TIM3I ECD
GVQLKGSGPELVOPSOSLSITCTVSGRSLINY GVHRVROS POKGLEWLGVIWS GENT DYNT PR TS RLS INKDN SKSQVF FKMN
SLOSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTKEPSVFPLAPSSKSTSGETAALGC LVKDYF PEPVTVSHNSGALT
SGVHTFPAVLOSSGLY SLESVVTVPSSSLETOTY ICHVNEKP SN TKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPRP
KDTLMISRIPEVECVVVDVSHEDPEVKFNWYVDGVEVENAKTKPREEQYNS TYRVVSVLTVLAODWLNGKE YKCKVSNKALPA
PIERTISKAKGQPREPQVYTLPPSRDELTRKNQVSLICLVKEFYPSDIAVEWESNGQPENNYKTTPPVLDEDGSFFLY SKLTVD
KSRWQONGNVESCOVMHEALHNEY TOKSLELSPEKEGGESGEEEIGEEES SEVEYRAEVGONAY LPCFY T PAAPGN LV PVCHGE
GACPVFECGNVVLRTDERDVNYHT SRYWLNGDFREGDVSLTIENVTLADSGIYCCRIGT PG IMNDEK FNLKLV IKPAKVTPA
TRORDFFAAF PRMLT TRGHGFPAETOTLGSLPDINLTQI STLANELRDSRLANDLRDSGATIRIG

FIGURE 125A

SEQID, NG, 232:  Ant-EGEFR Antibody (Cetuximab) lght chain + PD-1 ECD
DILLIQSPVILSVSPGERVSFSCRASQS IGTNTHWYQORTNGSPRLLIKYASESISGIPSRFSGSGSETDFTLS INSVESED]
ADYYCQONNNWPTTFGAGTKLE LKRTVAAPSVFLFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNATLOSGNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES PGWF LDS PDRPWNPPTFS PR
LINVIEGDNATETCSFSNTSES VLAWY RMS PSNOT DR LAAF PEDRSQPGOLCRIRVEQLPNGRDFHMSVVRARRNDSGTY L
GCAISLAPKAQIKESLRAELRVIERRAEVETAHPSPSPRPAGOFOTLY

FIGURE 125B
Anti-EGFR Antibody (Cetuximab)} —~ PIx-1 ECD antibody-ligand trap:

SEQ ID. NG, 233 Ant-EGFR Antibody (Cetuximab) heavy chain
GVQLKGSGPELVOPSOSLSITCTVSGRSLINY GVHRVROS POKGLEW LGV IWS GENT DYNT PR TS RLS INKDN SKSQVF FKMN
SLOSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTKEPSVFPLAPSSKSTSGETAALGC LVKDYF PEPVTVSHNSGALT
SGVHTFPAVLOSSGLY SLESVVTVPSSSLETOTY ICHVNEKP SN TKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPRP
KDTLMISRIPEVECVVVDVSHEDPEVKFNWYVDGVEVENAKTKPREEQYNS TYRVVSVLTVLAODWLNGKE YKCKVSNKALPA
PIERTISKAKGQPREPQVYTLPPSRDELTRKNQVSLICLVKEFYPSDIAVEWESNGQPENNYKTTPPVLDEDGSFFLY SKLTVD
KERWQONGNVESCOVMEEALHNHYTOKSLELSPGK

FIGURE 126A
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SEQID. MO.234:  Anti-EGEFR Antibody (Cetuximab) Hght chain + PD-1 ECD
DILLIQSPVILSVSPGERVSFSCRASQS IGTNTHWYQORTNGSPRLLIKYASESISGIPSRFSGSGSETDITLS INSVESED]
ADYYCOONNNWPTTFGAGTKLE LKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES PGWF LDS PDRPWNPPTFS PR
LLVVIEGDNATFTC ST SNTSESFVINWYRMS P SNQT DK LAAF PEDRSQPGODCRFRVTQLPNGRDFHMSVVRARRNDSGTY LG
GCAISLAPKAQIKESLRAELRVIERRAEVETAHPSPSPRPAGOFOTLY

FIGURE 1268

Anti-EGFR Antibody (Cetuximab) - TIM3 ECD antibody-ligand trap:

SEQID., NG, 235:  Ant-EGFR Antibody (Cetuximab) heavy chain

QVOLERSGPGLYOPSQSLE ITCTVEGFSLINY GVHNVROS POKGLEWLEVIWSCONTDYRT PFTSRLS INKDN SKSQVEFRMN
SLOSNDTAIYYCARALTYYDYEFAYWGOGTLVTVIAAS THGPSVEF PLAPSSKSTSGGTAALGC LVKD Y FPEPVTVSWNSGALT
SGVHTFPAVLOSSELY SLSSVVIVPSSSLETOTY ICNVNEKEP SNTRKVDKRVEFKSCORTHTCPPCPAPELLGEPEVELFFPKP
KDTLMISRTPEVICVVVDVSHE DPEVKFNKYVDGVEVENAKTK PREEQYNS TYRVVSVLTVLHQDWLNGKEYKCKVENKALPA
PIEKTISKAKGOPREPQVYTLPPIRDELTKNQVSLTCLVEGFYPSDIAVEWESNGOPENNYRTTPPVLDSDGSFFLY SKLTVD
KSRWOQGNVFSCSVMHEALHNHYTOKSLSLSPGK

FIGURE 127A

SEQID. MO, 236:  Anti-EGEFR Antibody (Cetuximab) Hght chain + TIM3 ECD
DILLIQSPVILSVSPGERVSFSCRASQS IGTNTHWYQORTNGSPRLLIKYASESISGIPSRFSGSGSETDITLS INSVESED]
ADYYCOONNNWPTTFGAGTKLE LKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES SEVEYRAEVEONAYLPCFY
PAAPGNLVPVCHGKGACPVEECENVVLRTDERDVNYWT SRYWLNGDFREKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEKFN
LRLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOT LGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 127B
Anti-HERZ Antibedy {Trastuzumab) — TGFERII ECD + PD-1 ECD antibody-ligand trap:

SEQ I, NG, 237 Anti-HERZ Aniibody (Frastuzwmab) heavy chain + TGFBRI ECD

EVQLVESGGEGLVOPGGSLRLSCARSGFNIKDTY I HHVROAPGKGLEWVARI YPTNGY TRYADSVKGRFTISADTSKNTAYLOM
NELRAEDTAVYYCSRWGG DG Y AMDYWGEOGTLVIVS SASTKGPSVEPLARS SKSTSGGTAALGCLVK DY FREPVT VSR SEAL
TSGVHTFPAVLOSSGLYSLESVVTIVRESSSLGTOT Y ICNVNER PSNTKVIKEVE PKSCOK THTCPPCPAPELLGGRSVEILE PP
PKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDEVEVHNAKTKPREEQYNSTYRVVSVLIVLEQDWLNGKEYRCKVSNKALP
APTEKTISKAKGOPREPOVYTLEPSREEMTKNQVSLTCLVKGFY PSDIAVEWE SNGOPENNYK T T PPVLDSDGSFFLYSKLTV
DESRHOOGNVFSCSVMHEEALHNEYTOKS LA LS PGKGGEESGEGEESGEGEST IPPHVQKSVNNDMI VT DNNGAVEF PQLCKFCD
VRFSTCDNOKSCMSNCSITS ICEKPOEVCVAVHRKNDENI TLETVCHDPKLPYHDFILEDAAS FKC IMKEKKK PGETFFMCSC

SSDECKDNITFSEEYNTSNED
FIGURE 128A

SEQID. MO, 238:  Anti-HERZ Antibody (Trastuzumab)} light chain + PD-1 ECD
DIGMIOSPESLSASVEDRVELTCRASQDVNTAVARY QOKPCRAPKL LIV SASFLY SGVPSRFSGIREGT DETLE LSS LOPEDF
ATYYCQOHYTTPPTFGOGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES PGWF LDS PDRPWNPPTFS PR
LLVVIEGDNATFTC ST SNTSESFVINWYRMS P SNQT DK LAAF PEDRSQPGODCRFRVTQLPNGRDFHMSVVRARRNDSGTY LG
GCAISLAPKAQIKESLRAELRVIERRAEVETAHPSPSPRPAGOFOTLY

FIGURE 128B
Anti-HERZ Antibody (Trastuzumab) — TGFERII ECD + TIM3 ECD antibody-ligand trap:

SEQ I NG, 239 Ant-HER2 Antibody (Frastuzumab) heavy chain + TGFRRE ECD
EVQLVESGEGLVQPGESLRLSCAASGFN IKDTY I HRVROAPGKGLEWVARI YPTNGY TRYADSVKGRFTISADTSKNTAYLOM
NELRAEDTAVYYCSRWGG DG Y AMDYWGEOGTLVIVS SASTKGPSVEPLARS SKSTSGGTAALGCLVK DY FREPVT VSR SEAL
TSGVHTFPAVLOSSGLYSLSSVVTIVPSSSLETOTY ICKVNHKPSNTKVDKKVE PKSCDKTHTC PPCPAPELLGGPSVEFLEPPK
PKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDEVEVHNAKTKPREEQYNSTYRVVSVLIVLEQDWLNGKEYRCKVSNKALP
APIEKTISKAKGOPREPOVYTLRPSREEMTRNQVSLTCIVKGEY PEDIAVEWE SNGOPENNYRTTRPPVLDSDESFFLYSKLTV
DESRHOOGNVFSCSVMHEEALHNEYTOKS LA LS PGKGGEESGEGEESGEGEST IPPHVQKSVNNDMI VT DNNGAVEF PQLCKFCD
VRFSTCDNOKSCMSNCSITS ICERPOEVCVAVHRENDEN I TLETVCADPKLPYHDF I LEDARS PKCIMKEKRK PGETFFMCSC
SSDECKNDNIIFSEEYNTSNED

FIGURE 12%A
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SEQID. MO, 248:  Anti-HERZ Antibody (Trastuzumab) light chain + TIM3 ECD
DIGMIOSPESLSASVEDRVELTCRASQDVNTAVARY QOKPCRAPKL LIV SASFLY SGVPSRFSGIREGT DETLE LSS LOPEDF
ATYYCQOHYTTPPTFGOGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQ
DSEDSTYSLESFLILEKADY EKHEVYACEVTHOGLS SPVIKS FNRECECGGEESGEGESGEGES SEVEYRABVEONAY LPCFYT
PAAPGNLVPVCHGKGACPVEECENVVLRTDERDVNYWT SRYWLNGDFREKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEKFN
LRLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOT LGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 125B
Anti-HERZ Antibody (Trastuzumab) — PD-1 ECD + TIM3 ECD antibody-ligand trap:

SEQID. NG, 241 Anti-HERZ Aniibody (Trastuzwmab} heavy chain + PD-1 ECD
EVQLVESGGEGLVOPGGSLRLSCARSGFNIKDTY I HHVROAPGKGLEWVARI YPTNGY TRYADSVKGRFTISADTSKNTAYLOM
NELRAEDTAVYYCSRWGG DG Y AMDYWGEOGTLVIVS SASTKGPSVEPLARS SKSTSGGTAALGCLVK DY FREPVT VSR SEAL
TSGVHTFPAVLOSSGLYSLESVVTIVRESSSLGTOT Y ICNVNER PSNTKVIKEVE PKSCOK THTCPPCPAPELLGGRSVEILE PP
PKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDEVEVHNAKTKPREEQYNSTYRVVSVLIVLEQDWLNGKEYRCKVSNKALP
APTEKTISKAKGOPREPOVYTLEPSREEMTKNQVSLTCLVKGFY PSDIAVEWE SNGOPENNYK T T PPVLDSDGSFFLYSKLTV
DESRHGOGNVFSCSVMEEALHNEY TOKS LA LS PGKGGEESGEGES GGCE S PGHFLDS PDRPWNPPTF SPALLVVTEGDNATET
CSFSNTSESFVLNWYRMS PSNOTDRKLAAFPEDRSQPGODCRFRVIQLENGRDFHMSVVRARRNDSGTYLCGAI SLAPKAQIKE
SLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLY

FIGURE 130A

SEQ ID. NG, 242: Asti-HERZ Antibody (Trastuzumab) light chain + TIM3 ECD
DICMTOSPSSLSASVEDRVE ITCRASQDVNTAVARY QOKPGKAPKLLIY SASFLY SGVPSRFSGSRIGTDFT LTI SSLOPEDTF
ATYYCQCHYTTPPTFGOCTRVE IKRTVAAPSVF I FPPSDEQLKSGTASVVC LLNNFY PREARVORKVDNALQS SNEQESVTED
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOGLS SPVTKS FNRGECGGGEES GOGESGEEES SEVEYRARVEONAY LPCFYT
PAAPGNLVPVCHGKGACPVFECENVVLRTDERDVNYWT SRYWLNGDFRRKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEREFN
LELVIKPAKVTPAPTRORDETAAF PRMLITRGHGPARTOT LGS LPDINLEQIS TLANELRDSRLANDLRDSGATIRIG

FIGURE 130B
Anti-HERZ Antibody (Trastuzumab) - TIM3 ECD + PB-1 ECD antibody-ligand trap:

SEQID. NG, 243: Anti-HERZ Antibody (Trastuzwmab} heavy chain + TIM3 ECB
EVQLVESGGEGLVOPGGSLRLSCARSGFNIKDTY I HHVROAPGKGLEWVARI YPTNGY TRYADSVKGRFTISADTSKNTAYLOM
NELRAEDTAVYYCSRWGG DG Y AMDYWGEOGTLVIVS SASTKGPSVEPLARS SKSTSGGTAALGCLVK DY FREPVT VSR SEAL
TSGVHTFPAVLOSSGLYSLESVVTIVRESSSLGTOT Y ICNVNER PSNTKVIKEVE PKSCOK THTCPPCPAPELLGGRSVEILE PP
PKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDEVEVHNAKTKPREEQYNSTYRVVSVLIVLEQDWLNGKEYRCKVSNKALP
APTEKTISKAKGOPREPOVYTLEPSREEMTKNQVSLTCLVKGFY PSDIAVEWE SNGOPENNYK T T PPVLDSDGSFFLYSKLTV
DESRHGOGNVFSCSVMEEALHNEY TOKS LA LS PGKGGEESGEGESGEGESSEVEYRAEVEONAYLPCFY TPARPCGNLYPVCHG
KGACPVFECGNVVLRTDERDVNYHTSRYWLNGDFRKGDVS LT IENVTLADS GIYCCRIQIPGIMNDEKFNLKLVIKPAKVTPA
PTRORDFTAAFPRYLTTRGHGPARTOT LGS LEDINLTQOISTLANELEDSRLANDLRDSGAT IRTG

FIGURE 131A

SEQID. NG, 244: Anti-HERZ Antibody {Trasiuzumab} light ¢hain + PD-1 ECD
DICMTOSPSSLSASVEDRVE ITCRASQDVNTAVARY QOKPGKAPKLLIYSASFLY SGVPSRFSGSRIGTDFT LTI SSLOPEDTF
ATYYCQCHYTTPPTFGOCTRVE IKRTVAAPSVF I FPPSDEQLKSGTASVVC LLNNFY PREARVORKVDNALQS SNEQESVTED
DSKDSTYSLSSTLILSKADYEKHKVYACEVTHOGLS SPVTKSFNRGECGGGESGEGESGEGES PGHFLDSPDRPWNPPTFSPA
LIVVIEGDNATITCSF SNTSESFV LAWY RMSPSNGEDKLAAF PEDRSQPGODCRIRVEQLENGRDFHMS VVRARRRDSGTYLC
GATSLAPKAQIKESLRAELRVIERRARVPTAHPSPSPRPAGOFOTLY

FIGURE 131B

Anti-HERZ Antibedy (Frastuzumab) — PD-1 ECD antibody-Hgand trap:

SEQID. NG, 245: Anti-HER2 Antibody (Trastuznmab) heavy chain
EVQLVESGGELVOPGESLRLSCARASGFN IKDT Y LHWVROAPGKGLENVARI YPTNGY TRYADSVKGRFT I SADTSKNTAYLOM
ISLRAEDTAVYYCSRHGGDGFYAMDYHGQGTLVTVS SASTEGPSVFPLAPS SKSTSGETARLGCLVKDY FPEPVTVSHNSGAL
TSEVHTFPAVLGSSELYSLS SVVTVESSSLETOTY ICNVRHEK PSNTRVDKKVE PKSC DK THTC PPCPAPELLEGPSVFLFPPK
PRDTLMISRTPEVICYVVVDVSHED PEVRFNWY VDGVEVHNAR TR PREEQYNST YRVV SV LIVLEQDWLNGREYKCKVENKALP
APIEKTISKAKGQPREPQVYTLPPSREEMTENQVSLTCLVKGFYPSDIAVEWE SNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DESRUGCERVFSCSVMHEALANHY TOKSLSLEPGK

FIGURE 132A
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SEQID. MO, 246:  Anti-HER2 Antibody (Trastuzumab)} light chain + PD-1 ECD
DIGMIOSPESLSASVEDRVELTCRASQDVNTAVARY QOKPCRAPKL LIV SASFLY SGVPSRFSGIREGT DETLE LSS LOPEDF
ATYYCQOHYTTPPTFGOGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES PGWF LDS PDRPWNPPTFS PR
LLVVIEGDNATFTC ST SNTSESFVINWYRMS P SNQT DK LAAF PEDRSQPGODCRFRVTQLPNGRDFHMSVVRARRNDSGTY LG
GCAISLAPKAQIKESLRAELRVIERRAEVETAHPSPSPRPAGOFOTLY

FIGURE 132B
Anti-HERZ Antibody (Trastuzumab) — TIM3 ECD antibody-ligand trap:

SEQ I, NG, 247 Anti-HERZ Aniibody (Trastusumab) heavy chain

EVQLVESGGEGLVOPGGSLRLSCARSGFNIKDTY I HHVROAPGKGLEWVARI YPTNGY TRYADSVKGRFTISADTSKNTAYLOM
NELRAEDTAVYYCSRWGG DG Y AMDYWGEOGTLVIVS SASTKGPSVEPLARS SKSTSGGTAALGCLVK DY FREPVT VSR SEAL
TSGVHTFPAVLOSSGLYSLESVVTIVRESSSLGTOT Y ICNVNER PSNTKVIKEVE PKSCOK THTCPPCPAPELLGGRSVEILE PP
PKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDEVEVHNAKTKPREEQYNSTYRVVSVLIVLEQDWLNGKEYRCKVSNKALP
APTEKTISKAKGOPREPOVYTLEPSREEMTKNQVSLTCLVKGFY PSDIAVEWE SNGOPENNYK T T PPVLDSDGSFFLYSKLTV
DESRHOOGNVFSCSVMHEEALHNHYTOKSLSLSPGK

FIGURE 133A

SEQ I NG, 248: Anti-HER2 Antibody (Frastuzumab) light chain + TIMIECD
DIOMTCSPSSLSASVEDRVT ITCRASODVRTAVAWY QUK PCRAPRLLIYSASFLYSGVESRFSGERSGTDFTILTISSLOFEDY
ATYYCQOEYTTRRPTFGQGTKVE IKRTVAAPSVF I FPPSDEQLESGTASVVC LLNNFY PREAKVOWEVDNALOSGNSORESVTEQ
DSKDSTYSLSSTLTLSKADYERHKVYACEVTHOGLSSPVTKS FNRGECEEGES GEGESEEEES SEVEYRAEVGONAYLPCFYT
PARPGONLYPVCWCKGACPVFECORVVLRIDERDVRYWESRYWLNGDFRKGDVS LT IENVTLADSGIYCCRIQI PG IMRDEKENR
LKLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOTLGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 133B
Aati-YEGF Antihedy (Bevacizumab) — TGFERIE ECD + PD-1 ECD antiboedy-lgand trap:

SEQ 1D, NG, 249: Anti-VEGF Antibody (Bevacizumab) heavy chain + TGFERE ECD
EVQLVESGGELVOPGESLRLECARSEGYTFINY GMNWVROA POKGLEWVEW INTY TGE PTYARDFKRRFTFSLDTSKSTAYLOM
NSLRAEDTAVYYCAKYPHYYGS SHWYFDVHGQGTLVTVSSASTKGPSVFPLAPSSKSTSGETAALGC LVKDYFPEPVTVSHNS
GALESGVHTFPAVLESSGLYSLSSVVIVESSSLETCTY ICNVRAK PSNTRKVDEKVEPKSCDKTHTCPPCPAPE LLEGPSVEL
PPRPRDTLMISRTPEVICVVVDVSHE DPEVRFNWYVDGVEVENAK TR PREEQYNS TYRVVS VLTV LHQDWLNGRE YK CRVENK
ALPAPIEKTISKAKGQPREPQVYTLEPSREEMTENQVS LTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDESFFLY SK
LTVDESRUGQENVE SCSVMHEALENEYTOKSLSLEPOKGGEESEEEESEEEES TI PPHVOKSVNRDMIVIDNNGAVEFPQLOK
FCDVRFSTCDNOKSCMSNCS ITSICEKPOEVCVAVIHRKNDEN ITLETVCHDPKLPYHDF ILEDAASPKC IMKEKKKPGETFFM

CSCSSDECNDNI IFSEEYNTSNPD
FIGURE 134A

SEQ I NG, 256 Anti-VEGE Antiboedy (Bevacizamab) light chain + PB-1 ECH
DIOMTOSPSSLSASVGDRVTITCSASODISNY LNWY QOKPERAPKVLIYETSSLHSGVESRFSGSGSETDFTLYISSLOFEDF
ATYYCQOYSTVRHTFGQGTKVE IKRTVAAPSVF I FPPSDEQLESGTASVVC LLNNFY PREAKVOWEVDNALOSGNSORESVTEQ
DSKDSTYSLSSTLTLSKADYERHKVYACEVTHOGLS SPVTKS FNRGECEEGES CEGESEEGES PEWFLDS PDRPHNPPTFS PR
LLVVTEGDRATFICSFSNTSESFVLNWY BMS PSNQT DK LAAF PEDRSQPGODCRFRVT O LPRGRDFHMSVVRARRNDSGTY LS
GBISLAPKAQIKESLRAELRVIERRAEVPTAHPSPSPRPAGOFQTLY

FIGURE 134B
Anti-VEGF Antibody (Bevacizumab) — TGFBRII ECD + TIM3 ECD antibody-ligand trap:

SEQ 1D, NG, 251: Anti-VEGF Antibody (Bevacizumab) heavy chain + TGFERE ECD
EVQLVESGGELVOPGESLRLECARSEGYTFINY GMNWVROA POKGLEWVEW INTY TGE PTYARDFKRRFTFSLDTSKSTAYLOM
NSLRAEDTAVYYCAKYPHYYGS SHWY FDVHGQGTLVTVSSASTKGPSVFPLAPSSKSTSGETAALGCLVKDYFPEPVTVSHNS
GALESGVHTFPAVLESSGLYSLSSVVIVESSSLETCTY ICNVRAK PSNTRKVDEKVEPKSCDKTHTCPPCPAPE LLEGPSVEL
PPEKPKDTLMI SRTPEVICVVVDVSHEDPEVKFNWYVDGVEVENAKTKPREEQYNS TYRVVSVLTVLEQDWLNGKEYKCKVSNE
ALPAPIEKTISKAKGQPREPQVYTLEPSREEMTENQVS LTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDESFFLY SK
LTVEKSRHGQGNVE SCSVMHEALHNEYTOKSLS LS POKGEEESGEEESGEEESTI PPHVOKSVNNDMIVIDNNGAVKFPQLCE
FCDVRFSTCDNOKSCMSNCS ITSICEKPOEVCVAVIHRKNDEN ITLETVCHDPKLPYHDF ILEDAASPKC IMKEKKKPGETFFM
CSCESDECKRDNIIFSEEYNTSNPD

FIGURE 135A
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SEQID. MO, 252 Anti-VEGE Antibody (Bevacizumab) light chain + TIM3 ECD
DIOMIOSPESLSASVEDRVELTCSASQDISNY INKY QOKPGKAPKVL IV FTSS LHSGVP SRFSGGSGT DETLE LSS LOPEDF
ATYYCOQOYSTVPWTFGOGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQ
DSEDSTYSLESFLILEKADY EKHEVYACEVTHOGLS SPVIKS FNRECECGGEESGEGESGEGES SEVEYRABVEONAY LPCFYT
PAAPGNLVPVCHGKGACPVEECENVVLRTDERDVNYWT SRYWLNGDFREKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEKFN
LRLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOT LGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 133B
Anti-VEGF Antibody (Bevacizumab) ~ PD-1 ECD + TIM3 ECD antibody-ligand trap:

SEQ I NG, 253 Anti-VEGE Antibody (Bevacizamab) heavy chain + PD-1 ECP
EVQLVESGGEGLVOPGESLRLSCARSGYTFTNY GMNWVROAPGKGLEWVGHINT Y TGE PTYARDFKRRFTFSLDTSKSTAYLOM
NELRAEDTAVYYCAKY PHYYGS SHRY FDVHGQSTLVIVSSAS TRGPSVFPLAPSSKS TS GG TAALGCLVEDY FPEPVTVSKHNS
GALTSGVHIFPAVLOSSGLY SLESVVIVESSSLGTOTY ICNVNHK PSNTKVDRKKVE PKSCDRTHTC P PCPAPELLGGPSVELE
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVRINWYVDGVEVHENAKTRPREEQYNS TYRVVSVLTVLHODWLNGKE YKCRVSNK
ALPAPIEKTISKAKGOPREPQVYTLPPSREEMTRNGVS LTCLVKGFYPSDIAVEWESNGQPENNYRTTPPVLDSDESFFLY SK
LTVDKSRWOQGCNVESCSVMHEALENHYTOKSLSL S POKEGGGSEEEESEEEES PEHWILDSPDRPWNE PTFSPALLVVTEGDNA
TETCSFSNTSESFVINWYRMS PSNOT DKLAAF PEDRSOPGODCRFRVIQLPNGRDFEMSVVRARRND SGTY LOGA TS LAFKAD
IKESLRAELRVTERRAEVPTAHPS PSPRPAGQFOTLY

FIGURE 136A

SEQ ID. NG, 254: Anti-VEGEF Antibody (Bevacizumab) Heght chain + TIM3 ECD
DICMTOSPSSLSASVEDRVEITCSASQDISNY LNWY QOKPGKAPKVLIYFTSSLHSGVP SRFSGSGSGTDFTLTI SSLOPEDT
ATYYCQQYSTVEWT FGOCTRVE IKRIVAAPSVF I FRPSDEQLKSGTASVVC LLNNFY PREARVORKVDNALQS SNEQESVTED
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOGLS SPVTKS FNRGECGGGEES GOGESGEEES SEVEYRARVEONAY LPCFYT
PAAPGNLVPVCHGKGACPVFECENVVLRTDERDVNYWT SRYWLNGDFRRKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEREFN
LELVIKPAKVTPAPTRORDETAAF PRMLITRGHGPARTOT LGS LPDINLEQIS TLANELRDSRLANDLRDSGATIRIG

FIGURE 136B
Anti-VEGF Antibody (Bevacizumab) - TIM3 ECD + PD-1 ECD antibedy-ligand trap:

SEQID. NG, 255: Anti-VEGE Antibody (Bevacizumalb) heavy chain + TIM3 ECD
EVQLVESGGEELVOPGESLRLSCARASGY TR TN Y GMNWVROAPGKGLENVER INT Y TGE PTYARADFKRRFTFSLDTSKSTAYLOM
N3LRAEDTAVYYCAKYPHYYGS SHWY FDVHGQGTLVTVSSASTKGPSVEPLARSSKSTSGETAALGCLVKDY F RPE PV TVEWNS
GBLTSGVHIFPAVLOSSGLYSLSSVVTVPS SSLGTOTY ICNVNHKPSNTKVDKKVEPKSCOKTHTCPPCPAPELLGGPSVELE
PRPKPEDTLMISRTPEVICVVVDVSHEDFPEVKEINWY VDG VEVERAK TKPREEQYNS TYRVVEVLTVLECDWLNGKE YKCKVENK
LPAPIEKTISKAKGOPREPQVYTLPPSREEMTKNQVS LTCLVKGFY PSDIAVEWESNGOPENNYKTTPPVLDSDESFFLY SK
LTVDKSRHOQGNVESCSVMHEALENEYTOK S LS LS POKGEEGSGGEESGEEESSEVEYRAEVEONAY LECFYTPAAPGNLV PV
CHEKGACPVEECGNVY LR TDERDVN Y WT SRYWINGDFREKGDVSLT IENVELADSG IYCCRIQI PG IMNDEKFN LE LV IKPAKY
TPAPTRORDFTAAFPRMLTTREHGPAETOTLGSLPDINLTQI STLANELRDSRLANDLRISGATIRIG

FIGURE 137A

SEQ I, NG, 256: Anti-VEGE Antibody (Bevacizumab) light chain + PB-1 ECD
DIOMTCSPSSLSASVEDRVT ITCSASOD I SNY LAWY QUK PCRAPRVLIYFTSSLHSGVPSRFSGEGSETDFTLTISSLOFEDY
ATYYCQQYSTVPHTFGQGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVC LLNNFY PREAKVOWKVINALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYERHKVYACEVTHOGLS SPVTKS FNRGECEEGES CEGESEEGES PEWFLDS PDRPHNPPTFS PR
LLYVTEGDNATEICSFSNTSES FVINKY BMSPSNQT DK LAAF PEDRSQPGODCRIBVEQLPNGRDFHMSVVRARRNDSGTYLC
GBISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSFRPACQFQTLY

FIGURE 137B
Anti-VEGF Antibedy (Bevacizumab) — PD-1 ECD antibedy-Hgand trap:

SEQ . NG, 257: Anti-VEGF Antibody (Bevacizumab) heavy chain
EVQLVESGEGLVQPGESLRLICARSGYTFTNY GMNHVRCA PGKGLERVGW INT Y TGE PTYAADFKRRFTFSLOTSKS TAYLOM
NSLRAEDTAVYYCAKYPHYYGS SHWYFDVHGQGTLVTVSSASTKGPSVFPLAPSSKSTSGETAALGC LVKDYFPEPVTVSHNS
CALTSEVHTFPAVLGS SGLYSLSSVVTVES SSLETCTY ICNVREK PSNTRVDKKVE PKSCDKTHTC P PCPAFELLEGPSVELY
PPRPRDTLMISRTPEVICVVVDVSHE DPEVRFNWYVDGVEVENAK TR PREEQYNS TYRVVS VLTV LHQDWLNGRE YK CRVENK
ALPAPIEKTISKAKGQPREPQVYTLEPPSREEMTKNOVS LTCLVKGFYPSDIAVEWESNGOPENNYKTTEPVLDSDGSFFLY SK
LTVDESRUCQENVF SCSVMHEALENEYTOKSLSLEPGK

FIGURE 138A



WO 2018/218215 74/81 PCT/US2018/034755

SEQID. MO, 258:  Anti-VEGE Antibody (Bevacizumab) light chain + PD-1 ECD
DIOMIOSPESLSASVEDRVELTCSASQDISNY INKY QOKPGKAPKVL IV FTSS LHSGVP SRFSGGSGT DETLE LSS LOPEDF
ATYYCOQOYSTVPWTFGOGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES PGWF LDS PDRPWNPPTFS PR
LLVVIEGDNATFTC ST SNTSESFVINWYRMS P SNQT DK LAAF PEDRSQPGODCRFRVTQLPNGRDFHMSVVRARRNDSGTY LG
GCAISLAPKAQIKESLRAELRVIERRAEVETAHPSPSPRPAGOFOTLY

FIGURE 138B
Anti-VEGF Antibody (Bevacizumab) — TIM3 ECD antibody-ligand trap:

A, BEQ I NO. 259 Anti-VEGF Antibody (Bevacizomab) heavy chain

EVQLVESGGEGLVOPGESLRLSCARSGYTFTNY GMNWVROAPGKGLEWVGHINT Y TGE PTYARDFKRRFTFSLDTSKSTAYLOM
NELRAEDTAVYYCAKY PHYYGS SHRY FDVHGQSTLVIVSSAS TRGPSVFPLAPSSKS TS GG TAALGCLVEDY FPEPVTVSKHNS
GALTSGVHIFPAVLOSSGLY SLESVVIVESSSLGTOTY ICNVNHK PSNTKVDRKKVE PKSCDRTHTC P PCPAPELLGGPSVELE
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVRINWYVDGVEVHENAKTRPREEQYNS TYRVVSVLTVLHODWLNGKE YKCRVSNK
ALPAPIEKTISKAKGOPREPQVYTLPPSREEMTRNGVS LTCLVKGFYPSDIAVEWESNGQPENNYRTTPPVLDSDESFFLY SK
LTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPGK

B. SEQID. NGO, 260: Ant-VEGF Antibody (Bevacizumab) Hght chain + TIM3 ECD
DIOMIOSPESLSASVEDRVELTCSASQDISNY INWY QOKPGKAPKVL IV FTSS LHSGVP SRFSGGSGT DETLE LSS LOPEDF
ATYYCOQOYSTVPWTFGOGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQ
DSEDSTYSLESFLILEKADY EKHEVYACEVTHOGLS SPVIKS FNRECECGGEESGEGESGEGES SEVEYRABVEONAY LPCFYT
PAAPGNLVPVCHGKGACPVEECENVVLRTDERDVNYWT SRYWLNGDFREKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEKFN
LRLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOT LGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 138A-B
Anti-gpi20 Antibedy (B12) - TGFERI ECD + PD-1 ECD antibody-ligand trap:

SEQID. NO.261: Anti-gp126 Antibody (B12) heavy chain + TGFBRI ECD
OVOLVOSGAEVEKPGASVKVECQASGYRESNFVIBWVROAPGORFEWMGW INPYNGNRKEFSAKFODRVTFTADTSANTAYMEL
RELRBADTAVYYCARVEPYSWDDS PODNYYMDVWGEKGT TVIVS SASTKEPSVEFPLAPSSKETSGETAALGULVEDYFPEPVTV
SWNSGALT SGVH T PAVLOS SGELY SLSSVVIVRPS S LETQIY ICNVNHKPSNTKVDERVEPKSCDRKTHTCPPCPAPELLGGEPS
VELFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTIVLHQDWLNGKEYKCK
VENKALPAPIERKTISKAKGCPREPOVYTLPPSREEMIKNQVE LT CLVKGEY SDIAVEWE SNGOPENNYRKTTPPVLDSDESEY

YSELTVDESRUWQOGNVESCSVMHEALBNHYTORS LS LS PGEGGEEGIGEEEEGEEESTIPRPHVOKSVNNDMIVTDNNGAVKEPQ
LCKFCDVRFSTCDNOKSCMSNCSITSICERPOEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPECIMKEKKKEPGET

FFMCSCSSDECNDNTIFSEEYNTSNED
FIGURE 140A

SEQID. NO.262: Anti-gpl20 Antibody (B12) light chain + PD-1 ECD
EIVLIQSPGET LS LS PGERATFSCRSSHS IRSRRVAWYQHK PGQAPRLVIHGVENRASGI SDREFSGSGESGTDFTLTITRVEPED
ALY YCOVYGASSYTFGOGTKLERKRTVAAPSVF IFPPSDEQLKSGTASVVCLLNNEFY PREAKVOWKVDRNALOSGNIQESVTE
OSBRSS TY S LS ST LT LS KARYEKHRVYACEVTHQGLS S PVITKSFNRGECGGEGEGEEESGEEESPEGWFLDSPDRPHWNPRPTESP
ALLVVIEGDNATF TCSFSNT SESFVLNWYRMS PSNOTDKLAAFPEDREQPGODCREFRVTQLPNGRDFHMSVVRARPNDSGTYL
CGAISLAPKAQIKESLRAELRVTERPAEVPTAHPSPESPRPAGQIQTLY

FIGURE 140B
Anti-gpil28 Antibedy (B12) - TGFBRII ECD + TIM3 ECD antibody-ligand trap:

SEQ I N, 263:  Anti-gpl2€ Antibody (B12) heavy chain + TGFRRYU ECD
QVQLVQSEAEVEKPGASVKVSCOASGYRFSNFVIHEVROAPGORFERMGH INPYNGNKE FSAKFQDRVTFTADTSANTAYMEL
RELRSADTAVYYCARVGPYSWDDS PODNY YMDVRGKGT TVIVS S ASTHG PSVFPLAPSSKSTSGETAALGULVEDYFPEPVTVY
SWNSGALTSGVHTFPAVLOSSELY SLESVVTVPSSSLETQTY ICNVNHK PSNTKVDKRVEPKSCDKTHTCPPCPAPELLGERS
VFLFFPPKPKDTLMISRTPEVTCVVVDVSHE DPEVKENWYVDGVEVHNAKTKPREEQYNS TYRVVSVLIVLHQODWLNGKEYKCK
VSNKALPAPLEKTISKAKGOPREPOVYTLPPSREEMTKNOVELTCLVKGFY SDIAVEWE SNGOPENNYKTT PPVLDSDESFFL
YSKLTVDKSRHOQGNVFSCSVMHEALHNHY TOKS LS LS PGKGGEGSCEEESCEEEST IPPHVOKSVNNDMI VI DNNGAVKFPQ
LCEFCDVRFSTCOROKSCMENCS T TS ICEK POEVCVAVHRKN DEN [T LETVCHDPRLPYHDF L LEDARS PKCIMKER KK PGET
FEMCSCSSDECNDN I TFSREYNTSNED

FIGURE 1414
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SEQID. NO.264; Anti-gpl20 Antibody (B12) light chain + TIM3 ECD
EIVLIQSPGET LS LS PGERATFSCRSSHS IRSRRVAWYQHK PGQAPRLVIHGVENRASGI SDREFSGSGESGTDFTLTITRVEPED
ALY YCOVYGASSYTFGOGTKLERKRTVAAPSVF IFPPSDEQLKSGTASVVCLLNNEFY PREAKVOWKVDRNALOSGNIQESVTE
OSBRSS TY S LSS T LT LS KARYEKHRVYACEVTHQGLS S PVITKSFNRGECGGEGEGEEESGEEESSEVEYRAEVEQNAYLPCEY
TRPAAPGNLVEVCHGKGACPVFECGNVVLRTDERDVNYWTSRYWLNGDFREKGDVIELTIENVTLADSGIYCCRIQIPGIMNDEKE
NLELVIKPAKVTPAPTRORDFTAAFPRMILTTRGHGPAETQTLGSLPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 141B
Anti-gpil8 Antibedy (B12) - PD-1 ECD + TIM3I ECD antibody-lgand trap:

SEQID. NG, 265: Anti-gpll€ Antibody (B12) heavy chain + PD-L ECD
QVQLVQSGAEVKKPGASVKVSCOASGYRFSNFVIHHVROAPGORFEWMGHINE YNGNKE FSAKFODRVT FTADTSANTAYMEL
RELRSADTAVYYCARVGPYSWDDS PODNY YMDVRGKGT TVIVS S ASTHG PSVFPLAPSSKSTSGETAALGULVEDYFPEPVTVY
SWNSGALTSGVHTFPAVLOSSGLYSLESVVTVPSSSLETQTY ICNVNHK PSNTKVDKRVEPKSCDKTHTCPPCPARPELLGG RS
VFLFFPPKPKDTLMISRTPEVTCVVVDVSHE DPEVKENWYVDGVEVHNAKTKPREEQYNS TYRVVSVLIVLHQODWLNGKEYKCK
VENKALPAPIEKTISKAKGCPREPOVYTLP PSREEMIKNOVSLTCLVKGFY SDIAVEWE SNGOPENNYRTT PPVLDSDGSFFL
YSKLTVDKSRHCGQGNVFSCSVMHEALHNEY TOKS LS LS PGKGGEESCEEESCEGESPEHFLDS PDREWNPPTFSPALLVVTEG
DNATFTCSFSNTSESFVLNWYRMS PSNGTDKLARF PEDRSOFGODCRFRVTOLEPNGRDFHMSVVRARRN DS GTYLCGAL SLAP
KAQIKESLRAELRVIERRAEVPTAHPSPSPRPAGQFQTLV

FIGURE 1424

SEQ 1D, NO.266: Anti-gp120 Antibody (B12) light chain + TIVM3 ECD
EIVLTOSPETLS LS PGERATFSCRSSHS IRSRRVAWYQHK PGOAPRLVIHGVSNRASGISDRISGSGSGTDFTLTITRVEPED
FALYYCOVYGASSYTFGQGTK LERKRTVAAPSVEF IFPPSDEQLKSCTASVVCLLNNFYPREAKVOWRKVDNALQSGNSQESVTE
ODSKDSTYSLESTLTLSKADYEKHRVYACEVTHOGLESPVTR SFNRGECGEEGEGGEEEGEEESSEVEYRAEVGONAYLPCE
TEPAAPGNLVPVCHGKGACEVFECGNVVLRTDERDVNYRTSRYWLNGDFRRKGDVSLTIENVTLADSGIYCCRIQIPGIMNDERYE
NLELVIKPAKVIPAPTRORDFTAAFPRMLTTRGHGPAETQTLESLPDINLTQISTLANELRDSRLANDLRDBGATIRIG

FIGURE 142B
Anti-gpi28 Antibody (B12) - TIM3 ECD + PB-1 ECD antibody-lipand trap:

SEQID. NG, 267 Anti-gpi20 Antibody (B12) heavy chain + TIM3 ECD
QVOLVOSGAEVRKKPGASVKVSCOASGYRFSNEF VI HWVROAPGORFEWMCH INP YNGNKEFSAKFODRVEFTADTSANTAYMEL
RSLRSADTAVYYCARVGPYSHDDS PODNY YMDVHGKGTTVIVS SASTKGPSVFPLAP SSKSTSGETAALGCLVKDYFPEPVTV
SWRSGALTSGVHTFPAVLOSSGLYSLESVVIVPSSSLETQTY ICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPS
VFLFPPRPKDTLMISRIPEVICVVVDVSHEDPEVKFNWY VDG VEVENAK TK PREEQYNS TYRVVSVLTVLAQDWLNGKEYRCK
VSNKALPAPIEKTISKAKGCPREPQVYTLPPSREEMTKNQVSLTCLVKGFY SDIAVERE SNGOPENNYK TT PPVLDSDESFEL
YSKLTVDKSRHQQGENVFSCSVMHEALENHY TOKS LI LS POKGGGESGEEGS CEGESSEVEYRAEVGONAYLPCFY TPAAPGNL
VPVCHWEKGACPVFECGNVVLRT DERDVNYWT SRYWLNGDFREGDVS LT IENVTILADSGIYCCRIQIPGIMNDERFNLKLVIKP
AKVTPAPTRORDFTAAFPRMLTTRGHGPAETQTLGSLPDINLTOISTLANELRDSRLANDLRDSGATIRIG

FIGURE 143A

SEQ ID. NG, 268: Anti-gpl2@ Antibody (B12) light chain + PD-1 ECD

EIVLTCOSPETLSLS PGERATFSCRESHS IRSRRVANYCHK PGOAPRLVIHGVSNRASGI SDRF SGSCSGTDFTLT ITRVERPED
FRLYYCOVYGASSYTFGOGTRLERKRTVAAPSVFIFPPSDEQLKS GTASVVCLLNNFY PREAKVONKVDNALY SGNSQESVTE
QDSKEDSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVTKSFNRGECGGEESEEEGSCEGESPEHFLDS PDRPWNEPTFSE
ALLVVTEGDNATFTCSFSNT SESFVLNWYRMS PANOTDRLAAFPEDRSUPGODCRIRVIGL PNGRDFHMSVVRARRNDS YL
COAISLAPKAQIKESLRAELRVTIERRAEVPTAHPSPSPRPAGOFQTLY

FIGURE 143B
Anti-gpi28 Antibedy (B12) - PD-1 ECD antibody-ligand trap:

SEQ ID. NG, 26%: Asnti-gpild Antibody (B12) heavy chain

QVQLVOSGAEVKKPGASVEVSCOASGYRFSNEVI HRVROAPGORFERMCHINPYNGNKE FSAKFODRVTFTADTSANTAYMEL
RSLRSADTAVYYCARVGPYSWDDS PODNYYMDVHGEKGTTVIVSSASTRKGPSVFPLAPSSKSTSGETAALGCLVKDYFPEFVTV
SWNSGALTSGVHTFPAVLOSSGLY SLASVVIVPSSSLETOTY ICNVNHEK PENTHVDKRVEPKSCDKTHT CPPCPAPELLGGRS
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVEFNWYVDGVEVENAKTK PREEQYNS TYRVVS VL TVLHODWLNGKEYKCK
VSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTKNQVS LICLVKGFY SDIAVERE SNGOPENR YK T PPVLDSDESFFL
YSKLTVDKSRWOOGNVFSCSVMHEALHNHYTQRSLELSPEK

FIGURE 1444
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SEQID. MO, 278 Anti-ppl20 Antibody (B12) light chain + PD-1 ECD

EIVLTQSPCTLSLE PGERATFSCRESHS IRSRRVAWYOHK PGOAPRLVIHGVSNRASGT SDRFSGSGESGTDRTLT ITRVERED
FALYYCOVYGAS SYTFEQGTKLERKRTVAAPSVE IFPPSDEQLKS GTASVVCLLNNFY PREAKVOWKVDNALOSCNSQESVTE
CDSKDSTYSLESTLTLSKADYEKHKVYACEVTHQOLS S PVTKSFNRGECGEEGEGEEGEGEEGSPEHFLDS PDRPWNPRTESP
ALLVVTEGDNATFTCSFSNT SESFVLNWYRMS PSNOTDKLAAFPEDRSQPEODCRFRVTQLPNGRDFHMSVVRARRNDS GTYL
CGAISLAPKAQIKESLRAELRVIERRAEVPTAHPSPSPRPAGQFQTLY

FIGURE 144B
Anti-gpl2¢ Antibody (B12) — TIM3 ECD aatibody-ligand trap:

SEQID. NG 271 Anti-gpi28 Antibody (B1Z) heavy chain
QVQLVQSGAEVKKPGASVKVSCOASGYRFSNFVIHHVROAPGORFEWMGH INE YNGNKE FSAKFODRVT FTADTSANTAYMEL
RELRSADTAVYYCARVGPYSWDDS PODNY YMDVRGKGT TVIVS S ASTHG PSVFPLAPSSKSTSGETAALGULVEDYFPEPVTVY
SWNSGALTSGVHTFPAVLOSSGLYSLESVVTVPSSSLETQTY ICNVNHK PSNTKVDKRVEPKSCDKTHTCPPCPARPELLGG RS
VFLFFPPKPKDTLMISRTPEVTCVVVDVSHE DPEVKENWYVDGVEVHNAKTKPREEQYNS TYRVVSVLIVLHQODWLNGKEYKCK
VENKALPAPIEKTISKAKGCPREPOVYTLP PSREEMIKNOVSLTCLVKGFY SDIAVEWE SNGOPENNYRTT PPVLDSDGSFFL
YSKLTVDKSRHQQGNVFSCSVMHEALHNHY TOKSLSLEPGK

FIGURE 145A

SEQID. NO.272:  Anti-gpi26 Antibody (B12) light chain + TIM3 ECD
EIVLTOSPET LS LS PCERATFSCRESHS IRSRRVAWYOHK PGOAPRLVIHGVSNRASCISDREISGSGSGTDFTILTITRVEPED

QDSKDSTYSLSSTLTILSKADYERHRKVYACEVTHOGLSSPVIKSENRGECGGEESCGEESGGEESSEVEYRAEVGONAYLPCEFY
TPAAPGNLVEVCWGKGACPVFECCNVVLRTDERDVNYWT SRYWLNGDFREKGDVELTIENVT LADSCIYCCRIQIPGIMNDEKE
LKLVIKPARVTPAPTRORDFTAAFPRMLTTRGHGPAETQTLGSLPDINLTOISTLANELRDSRLANDLRDSGATIRIG

FIGUREK 145B

Anti-PD1 Antibody (Nivolumab) — TGFBERII ECD + TIM3I ECD antibody-lgand trap:

SEQ I NG, 273 Anti-PD1 Astibody (Nivolumalb) heavy chain + TCFRRUECD

QVQLVESGEGVVQPGRSLRLDCKASGITFSNS GMEWVROAPGKGLEWVAVIWY DGSKRY YADSVKGRFT I SRDNSKNTLFLOM
NELRAEDTAVYYCATNDDYWGQGETLVIVESASTRGPSVFPLAPC SRS TSES TARLGC LYK Y FPERPVTVSHNS GALTSGVHTF
PAVLOSSGLY SLESVVIVPSSSLGTKTYTCNVDHKPSNTHVDKRVESKYGPPCPPCPARPEF LGGPSVILFPPRPKDTLMISRY
PEVICVVVDVSQEDPEVQFNWYVDEVEVHNAKTK PREEQFNSTYRVVSVLTVLEQDWLNGKEYKCKVSNKGLPSSIEKTISKA
KGOPRE POVY TLPPSQEEMTRROVSLICLVKGFY PSDIAVEWE SNGOPENN YK T T PPVLDE DGSFFLYSRLTVDK SRHCEGNY
FSCSVMUEALHENHYTOKS LS LS LOKGGEEIGEEESGEEESTI PPHVOKS VNNDMI VIDNNGAVKF POLCKFCDVRFSTCDNGK
SCMSNCSITSICEKPQEVCVAVHRKNDENITLETVCHDPKLEPYHDFILEDAAS PKCIMKEKKKPGETFFMCSCSSDECNDNIT

FSEEYNTSNED
FIGURE 146A

SEQID. MO, 274 Anti-PD1 Antibody (Nivolumab) ght chain + TIM3 ECD

EIVLIQSPATLS LS PGERATLSCRASQSVE SY LARYQOKPCOAPRLL IY DASNRATC I PARFSGSGSCTDFTLTISSLEPEDE
AVYYCQOSSNWPRTFGOGTKVE IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNTY PREAKVOWKVDNALOSGRNSQESVTEQ
DSEDSTYSLESTLILSKADY EKHEVYACEVTHOGLS SPVIKS FNRCECGEEESGEGESGECES SEVEYRAEVEONAYLPCFY
PAAPGNLVPVCHGKGACPVEECENVVLRTDERDVNYWT SRYWLNGDFREKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEKFN
LRLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOT LGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 1468

Anii-PD Antibody (Nivolumab) — TIR3 ECD antibody-ligand trap:

SEQID., NG, 275 Ant-PD1 Antibody (Nivolumab) heavy chain

QVOLVESGGEGVVOPGRELRLDCKASG ITFSNS GMENVROAPGKGLENVAVIWY DESKRY YADSVKGRFT I SRONSKNTLFLOM
ISLRAEDTAVYYCATNDDYWRGOGTLVTVSSASTKGPSVFPLAPC SRS TSESTARLGCIVKDYFPEPYTVSHNSGALT SGVHTF
PAVLOSSGLYSLSSVVTVPSSSLETKTY TCNVDHKP SNTKVDKRVESKYGPPCPPCPAPEFLEGPSVFLFPPKPKDTIMISRT
PEVICVVVDVSQEDPEVOFNWYVDGVEVHNAK TKPREEQFNSTYRVVSVLIVLHODWLNGKEYKCKVSNKGLPSS IEKTISKA
KGQPREPQVYTLPPSQEEMTKNOVSLTCLVKGFYPSDIAVEHE SNGOPENNYKTTPEVLDS DGSFFLY SRLTVDK SRHQEGNY
FSCSVMHEALHENHYTOKSLSLELGK

FIGURE 147A
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SEQID, NG, 276 Ant-PD1 Antibody (Nivolumab) Hght chain + TIM3 ECD

EIVLTOSPATLSLS PEERATLSCRASQSVSSYLAWYQUKPGOAPRLLIYDASNRATGIPARFSGSGSGTDFTLTISSLEPEDF
AVYYCOCSSNHPRT FGOCTRVE IKRTVAAPSVF IFRPSDEQLKSGTASVVC LLNNFY PREARVORKVDNALQS SNEQESVTED
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOGLS SPVTKS FNRGECGGGEES GOGESGEEES SEVEYRARVEONAY LPCFYT
PAAPGNLVPVCHGKGACPVFECENVVLRTDERDVNYWT SRYWLNGDFRRKGDVS LT IENVTLADSGIYCCRIQI PG IMNDEREFN
LELVIKPAKVTPAPTRORDETAAF PRMLITRGHGPARTOT LGS LPDINLEQIS TLANELRDSRLANDLRDSGATIRIG

FIGURE 147B
Anti-PD1 Antibody (Pembrolizumab) — TGRFERI BECD + TIM3 BECD antibody-ligand trap:

SEQ I, NG, 277 Anti-FD1 Astibody (Pembrolizumab) heavy chain + TCFRI ECD
QVQLVQSEVEVKKPGASVKVSCKASGYTFTNY YMYWVROAPGOGLEWMGGINE SNGETNFNEKFENRVT LT TDSSTTTAYMEL
KSLOFDDTAVYYCARRDYRFDMGE DY HGOGTTVIVS SASTKGPSVEPLARPCSRSTSESTAALGCLVK DY FREPVIVSHNSGAL
TSGVHTFPAVLOSSGLYSLESVVTIVRESSSLGTKT YTCNVIHER PSNTKVIKRVESKYGPPCPPCPAPE VLG PSVFLEPPRPKD
TLMISREPEVTCVVVIVSQEDPEVOFNWYVDGVEVHENAKTKPREEQFNSTYRVVSVLTVLHODWLNGKE YKCKVSNKGELESSI
EKTISKAKGQPREPOVYTLPPSOEEMTKNGVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKS
RWQEGNVFSCSVMBEALENHY TOKSLELSLOKGGEESEEEESGEGESTI PPRVOK SVNNDMIVTDNNGAVKFPQLCKFCDVRE
STCLNGKSOMSNCS ITS ICERPOEVOVAVRRKNDEN IT LETVCHDPRLPYHDF ILEDAASPRC IMKERKKPGETF FMCSCESD
ECNDNIIFSEEYNTSNPD

FIGURE 148A

SEQID. NG, 278: Anti-PD1 Antibody (Pemshbrolizumab) light chain + TIM3 ECD

EIVLTOSPATLSLS PEERATLSCRASKGVS TS Y SYLHWYQOKPGOAPRLLIYLASY LESGVPARFSGSESGTDFTLTISSLE
PEDFAVYYCOHSRDLPLIFGGETRVE IKRTVAAPSVF IFPPEDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALOSGNEQES
VTEQDSKDSTYSLS STLTLSKADYEKHKVYACEVTHQGLS SPVTKSFNRGECGGEES GGG SEGEES SEVEYRAEVEONAYLP
CEYTPARPGNLVEVCHEKGAC PVFECENVVLRTDERDVNYWT SRYWLNGDFRKGDVS LT IENVTLADSGIYCCRIQI PG IMND
EXFNLKLVIKPAKVTPAPTRORDF TARF PRMLTTRGHCPAETOT LGS LEDINLTO I STLANELRDSRLANDLRDS GATIRIG

FIGURE 148B
Anti-PD1 Antibedy (Pembrolizumab) — TIM3 ECD antibody-ligand frap:

SEQID. NG, 279 Anti-FD1 Astibody {Pembrolizamab) heavy chain

QVQLVQSEVEVKKPGASVKVSCKASGYTFTNY YMYWVROAPGOGLEWMGGINE SNGCTNFNEKFENRVT LT TDSSTTTAYMEL
KSLOFDDTAVYYCARRDYRFDMGE DY HGOGTTVIVS SASTKGPSVEPLARPCSRSTSESTAALGCLVK DY FREPVIVSHNSGAL
TSGVHTFPAVLOSSGLYSLESVVTIVRESSSLGTKT YTCNVIHER PSNTKVIKRVESKYGPPCPPCPAPE VLG PSVFLEPPRPKD
TLMISREPEVTCVVVIVSQEDPEVOFNWYVDGVEVHENAKTKPREEQFNSTYRVVSVLTVLHODWLNGKE YKCKVSNKGELESSI
EKTISKAKGQPREPOVYTLPPSOEEMTKNGVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKS
RWQEGNVFSCSVMHEALENHY TOKSLSLSLEK

FIGURE 149A

SEQ ID. NG, 286:  Anti-PD1 Antibody (Pembrolizumab) light chain + TIM3 ECD

EIVLPCOSPATLSLS PGERATLSCRASKGVS TS GY SY LEWYQOKPGOAPRLLIYLASY LESGVPARFSGEGSGTDFTLTISSLE
PEDFAVYYCQOHSRDLEPLTFGGGTKVE IKRTVAAPSVF IFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLS SPVTKSFNRGECCEEESGEEGESGEEES SEVEYRAEVEONAY LY
CFYTPAAPGNLVPVOHGKGAC PVFECGNVVLRTDERDVNYWT SRYWLNGDFRRGDVS LT IENVTLADSGIYCCRIGT PG IMND
EXKFNLELVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETQTLESLEPDINLTO ISTLANELRDSRLANDLRDSGRTIRIG

FIGURE 149B
Anti-PDL1 Antibedy (Atezolizumab)} - TGFERI ECD + TIM3 ECD antibody-ligand trap:

SEQID, NG, 281:  Ant-PDLI Antibody (Atezolizumab) heavy chain + TGFERII ECD
EVQLVESGGEELVOPGESLRLSCARASGF T FSDSWIHWVROAPGKGLEWVARI SPYGGS TY YADSVKGRFTISADTSKNTAYLOM
N3LRAEDTAVYYCARRHWPGGEFDYWGQGTLVTVSAASTKGPSVF PLARPS SKSTSGGTAALGCLVKDY FREPVTVSHNSGALTS
GVHTFPAVLOSSGLYSLSSVVTVPSSSLETOTY ICNVNHK PSNTKVDKKVE PKSCDKTHTC PPCPAPELLGGPSVFLFPFKPK
DTLMISRT PEVECVVYDVSHEDPEVRFNHY VDGVEVENAK TR PREEQYASTYRVVEVLIVLEODW INGKEYRCKVSNKALPAR
IEKT ISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFY PSDIAVEWE SNGUPENNYKTT PPVLDSDGESFFLYSKLTVDK
SRWOOGNVISCSVMHEALHNHY TORS LS LS PEKGEEES GGG SGEEEST IPPHVORKS VNNDMIVIDNNGAVEF PQLCKFCDVR
FETCDNOKSCMSNCS T TS ICEK POEVCVAVHREN DEN TP LETVCHDPRLPYHDF I LEDAAS PKCIMKEKKKPGET FFMCSCSE
DECNDNIIFSEEYNTSNED

FIGURE 150A
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SEQID. NG, 282: Anti-PDLI Antibody (Atezolizumab) light chain + TIR3 ECH
DIOMTCSPSSLSASVEDRVT ITCRASODVS TAVAWY QUK PCRAPRLLIYSASFLYSGVEPSRFSGEGSETDFTLTISSLOFEDY
ATYYCQOYLYHPATFGQGTKVE IKRTVAAPSVF I FPPSDEQLESGTASVVC LLNNFY PREAKVOWEVDNALOSGNSORESVTEQ
DSKDSTYSLSSTLTLSKADYERHKVYACEVTHOGLSSPVTKS FNRGECEEGES GEGESEEEES SEVEYRAEVGONAYLPCFYT
PARPGONLYPVCWCKGACPVFECORVVLRIDERDVRYWESRYWLNGDFRKGDVS LT IENVTLADSGIYCCRIQI PG IMRDEKENR
LKLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOTLGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGUREK 150B

Anti-PDLI Antibody (Atezolizumab)} — TIM3 ECD antibody-ligand trap:

SEQID. NG, 283 Anti-FDLI Antibody (Atezolizumab) heavy chain
EVQLVESGGEGLVOPGGSLRLSCARSGFTFSDSWI HWVROAPGKGLEWVANI SPYGGS TYYADSVKGRFTISADTSKNTAYLOM
NELRAEDTAVYYCARRHWPGCFDYRGQGTLVIVSAASTRGPSVF PLAPS SKSTSCETARLGCLVKDY FPERPVTVSHNSGALTS
GVHTFPAVLOSSGLYSLESVVIVESSSLGTOTY ICNVNHK PENTRVDRKVE PRECDKTHTCPPCPAPELLGGPSVELFPPR P
DTLMISRTPEVECVVVDVSHEDPEVRFNWY VDGVEVENAK TR PREEQYASTYRVV SVLTVLEQDWLNCKEYKCKVSNKALPAP
IEKTISKAKGQPRE PQVY TLPPSREEMTRNQVSLTCLVKGEY PSD IAVEWE SNGR PENN YK TTPPVLDSDESFFLYSKLIVRK
SRWQQGNVISCSVMHEALHNHYTQKSLELSPGK

FIGURE 151A

SEQID. NG, 284: Anti-PDLI Antibody (Atezolizumab) light chain + TIR3 ECE
DIOMTOSPSSLSASVGDRVT ITCRASODVS TAVANY QOKPERAPKLLIYSASFLY SEVESRFSGSGSETDFTLTISSLOFEDF
ATYYCQOYLYHPATFGQGTKVE IKRTVAAPSVF I FPPSDEQLESGTASVVC LLNNFY PREAKVOWEVDNALOSGNSORESVTEQ
DSKDSTYSLSSTLTLSKADYERHKVYACEVTHOGLSSPVTKS FNRGECEEGES GEGESEEEES SEVEYRAEVGONAYLPCFYT
PARPGONLYPVCWCKGACPVFECORVVLRIDERDVRYWESRYWLNGDFRKGDVS LT IENVTLADSGIYCCRIQI PG IMRDEKENR
LKLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOTLGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURK 151B
Anii-PDELY Antibedy (Avelumab} - TGFEREL ECD + TIM3 ECD antibody-ligand trap:

SEQ 1D, NG, 285 Anti-PDLI Antibody (Avelumab) heavy chain + TGFRRII ECD
EVQLLESGGELVOPGESLRLSCARSGRTFSSY IMMRVROA PGKGLERVS ST YPSGGITFYADTVKGRFT I SRDNSKNTLY LOM
NSLRAEDTAVYYCARIKLGTVTTVDYWGQGETLVTVSSASTKGPSVEPLARS SKSTSGETARLGCLVKDY FRPEPVTVSHN SGAL
TEGVHTFPAVLOSSGLYSLSSVVIVPSS SLETOTY ICKRVNHE PSNTKVDKRVEPKSCDRTATC PPOPAPELLGGPSVFLFPPK
PEDTLMISRT PEVTICVVVDVSHEDPEVKFRWY VDGVEVENAK TKPREEQYNSTYRVYSVLIVLAGDWINGKEYRUKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE SNGOPENNYKTTPPVLDSDESFFLYSKLTV
DRERWOOGNVE SCSVMEEALERAY TOR S L LS PGRGGEEECEEESGEGES T I PPHVOKSVNNDMI VT DNNGAVKF POLCKECD
VRFSTCDNQKSCMSNCSITS ICEKPQEVCVAVHRKNDEN I TLETVCHDPRLPYEDF I LEDAAS PKC IMKERKKPGETFFMCSC
SSDECNDNIIFSEEYNTSKPD

FIGURE 182A

SEQID. MO, 286:  Anti-PDLI Antibody (Avelumab) Heht chain + TIM3 ECD
QSALTOPASVSGSPEOSITISCTETSSDVEEYRYVSWYQOHPGKAPKLMIYDVSNRP SGVSNRFSGEKSGNTASLT I SCLOAR
DEADYYCSSYTSSSTRVEGTCTRYIVLGOPKANPTVTLFPPSSEELOANKATLVC LI SDFY PGAVEVANKADGSPVKAGVETT
KPSKOSNNKYAASSYLSLT PEQWKSHRS Y SCOVTHEGS TVERTVAPTEC SCEGESGEEESGEEGS SEVEYRAEVEONAYLEPCTE
YTPARPGNLVEVCHGKGRCPVFECGNVVLRTDERDVNYWT SRYWLNGDFRKGDVS LT IENVTLADSGIYCCRIGT PG IMNDEK
FNLKLVIKPARVTPAPTRORDEFTAAF PRMLEITRGHGPARTOT LGS LPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 152B
Anti-PDL1 Antibedy (Avelumab) — TIM3 ECD antibody-ligand trap:

SEQ ID, NG, 287 Antd-PDLI Antibody (Avelumab) heavy chain
EVQLLESGEELVOPGESLRLSCAASGRTFSSY IMMRVROA PGKGLENVS S TYPSGGITFYADTVKGRIT I SRONSKNTL Y LOM
NSLRAEDTAVYYCARIKLGTVTITVDYWGQOGTLVTVS SASTRKGPSVFPLAPS SKSTSGETARLGCLVKDY FPEPVTVSHNSGAL
TSGVHTFPAVLOSSGLYSLS SVVTVPSS SLETOTY ICKNVNHE PSNTKVDKRVEPRKSCOR THTCPPCPAPELLGGPSVFLFPPK
PEDTIMISRTPEVTCVVVDVSHEDPEVKFNNYVDGVEVHNAK TKPREEQ YN STYRVVSVLIVLAQDWINGKEVKCKVSNKALY
APIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD IAVEWE SNGRPENNYKTTPPVLDSDESFFLYSKLTV
DKSRWOOGNVESCSVMHRALHNHY TOKS LS LE PGE

FIGURE 153A
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SEQID. MO, 288: Anti-PDLI Antibody (Avelumab) Hght chain + TIM3 ECD
QSALTOPASVSGSPEOSITISCTETSSDVEEYRYVSWYQOHPGKAPKLMIYDVSNRP SGVSNRFSGEKSGNTASLT I SCLOAR
DEADYYCSSYTS SSTRVEGTCTRVIVLGOPKANP TVILF P PSSEE LOANKATLVC LI SDFY PGAVTVANKADGSPVKAGVETT
KPSKOSNNKYAASSYLSLT PEQWKSHRS Y SCOVTHEGS TVERTVAPTEC SCEGESGEEESGEEGS SEVEYRAEVEONAYLEPCTE
YTPARPGNLVEVCHGKGRCPVFECGNVVLRTDERDVNYWT SRYWLNGDFRKGDVS LT IENVTLADSGIYCCRIGT PG IMNDEK
FNLKLVIKPAKVTPAPTRORDFTAAF PRMLTTRGHGPAETOTLESLPDINLTQISTLANELRDSRLANDLRDSGATIRIG

FIGURE 153B

SEQ 1D, NG. 289: Extracellular domain of TIGIT
MMTGTIETTONT SARKGGSI ILOCHLS S TTAQVTQOVNWEQQODOLLATCNADLEWH I S PSFKDRVAPGPOLGLTLOSLTVNDTG
EYFCIYHTYPDGTYTGRIFLEVLESSVARHGARFQIP

FIGURE 154
Anti-PD1 Antibody (Nivolumab) — TIGIT ECD antibody-lizand trap:

SEQID. NG, 2906:  Ant-PD1 Antibody (Nivelumab) heavy chain + TIGIT ECD

QVOLVESGGEGVVOPGRELRLDCKASG ITFSNS GMENVROAPGKGLENVAVIWY DESKRY YADSVKGRFT I SRONSKNTLFLOM
ISLRAEDTAVYYCATNDDYWRGOGTLVTVSSASTKGPSVFPLAPC SRS TSESTARLGCIVKDYFPEPYTVSHNSGALT SGVHTF
PAVLOSSGLYSLSSVVTVPSSSLETKTY TCNVDHKP SNTKVDKRVESKYGPPCPPCPAPEFLEGPSVFLFPPKPKDTIMISRT
PEVICVVVDVSQEDPEVOFNWYVDGVEVHNAK TKPREEQFNSTYRVVSVLIVLHODWLNGKEYKCKVSNKGLPSS IEKTISKA
KGQPREPQVYTLPPSQEEMTKNOVSLTCLVKGFYPSDIAVEHE SNGOPENNYKTTPEVLDS DGSFFLY SRLTVDK SRHQEGNY
FSCEVMHEALENHY TOKS LS LELOKGGEGSGEEGSEEEESMMTGT TRTTCN ISARRGES T I LOCHLS ST TAQVTOVNWEQS DD
LLAICNADLGWHIS PSFRDRVAPGPGLGLTLOSLIVNDTGEY FCIYHTY PRETYTGRIFLEVLES SVAEHGARFQIP

FIGURE 1554

SEQID. NG, 2%21: Asd-PD1 Antibody (Nivelumab) light chain

EIVLTOSPATLSLS PCERATLSCRASQSVSSYLAWYQUKPGOAPRLLIYDASNRATGIPARFSGSGSGTDFTLTISSLEPEDF
AVYYCOCSSNHPRT FGOCTRVE IKRTVAAPSVF IFRPSDEQLKSGTASVVC LLNNFY PREARVORKVDNALQS SNEQESVTED
DSKDSTYSLSSTLILSKADYEKHKVYACEVTHOGLS SPVTKSFNRGEC

FIGUREK 155B

Anti-PD Antibody (Pembrolizumab) — TEGEY ECD antibody-ligand trap:

SEQ . NG, 292: Anti-PDI Antibody (Pembrolizumab) heavy chain + TIGIT ECD

OVQLVGSEVEVKKPGASVEVSCKASGY TFTRY YMYHVROA PGOGLERMGG IR PSNGE TN FNERFKNRVT LT TDSS TTTAYMEL
KSLOFDDTAVYYCARRDYRFDMGFDYHGOGTTVTIVS SASTKGPSVFPLAPCSRSTSE STARLGCLVKDYFPEPVTVSHNSGAL
TSGVHTFPAVLOSSGLYSLSSVVIVPSS SLETRTYFCRVIHKPSNTKVDKRVE SKYGPPCF PCPAPEFLEGFSVELF PPRPKD
TLMISRTPEVTCVVVDVSQEDPEVOFNWYVDEVEVANAKTKPREEQFNS TYRVVSVLTVLHQDWLNGKE YKCKVSNKGLPS 5T
EKTISKAKGQPREPOVYTLPPSOEEMTKNGVS LTCLVEGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKS
RHQEGKVESCSVMHEALENHY TOKSLSLELGKGGEGSGEEESCEGESMMTGTIETTENI SARKGE ST ILQUHLSS TTAQVTOV
NWEQODOLLAICNADLGWHI SPSFKDRVAPGPGLGLTLOS LTVNDTGEYFCIYHETYPDGTY TGRIFLEVLE SSVAEHGARFQT

FIGURE 156A

SEQID. NG, 293: Anti-PD1 Antibody {Pembrolizumab) light chain

EIVLTQSPATLSLS PGERATLSCRASKGVSTSGY SYLEWYQOKPGOAPRLLIYLASYLESGVPARFSGSGSGTDFTLTISSLE
PEDFAVYYCQHSRDLPLTFGGGTRKVE IKRTVAARSVE IFPPSDEQLKSGTASVVCLLNNTY PREAKVOWKVDNALQSGNSQRES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQELS SPVTKSFNRGEC

FIGURE 1568
Anti-PDL1 Antibedy (Atezolizumab) — TIGIT ECD antibody-ligand trap:

SEQ ID. NG, 294: Anti-PDLI Antibody (Atezolizumalb) heavy chain + TIGIT ECD

EVQLVESGEGLVQPGESLRLECARSGFTFS DSWI HHVRCAPGKGLERVANI SPYGGS TYYADSVKGRIT ISADTSKNTAYLOM
NSLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVSAASTKGPSVFPLAPS SKSTSGETARLGCLVKDY FPERPVTVSHNSGALTS
CVHTFPAVLOSSGLYSLSSVVIVESSSLETCTY ICNVNHK PSNTKVDKKVE PKSCDKTHTC PPCPAPELLEGPSVILFPPKPK
DI LMISRT PEVECVVVDVSHED PEVRFNWY VDGVEVHNAK TR PREEQYASTYRVVSVLTVLHODWLNGKEYRCKVSNKALPAP
IEKTISKAKGQPRE PQVY TLPPSREEMTRNQVSLTCLVKGFYPSDIAVEWE SNGQPENN YK TT PPVLDSDGSFFLYSKLTVDK
SRWQQGNVESCSVMHEALENHY TOKS LS L POKGEGGSSEEGSEEEEIMMTGT TR TTCR I SABRSES TILOCHLS STTAQVTY
VNWEQQODQLLAICNADLGWHIS PSFRDRVA PG PGLGL T LQSLTVNDTGEYFCIYHTY PDGT Y TERIFLEVLES SVAEHGARFQ

Iip
FIGURE 1587A
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SEQID. NG, 295: And-PDLI Antibody (Atezolizumab) light chain

DICMTOSPSSLSASVEDRVE ITCRASQDVSTAVANY QOKPGKAPKLLIY SASFLY SGVPSRFSGSGSGTDITLTI SSLOPEDT
ATYYCQCYLYHPATFGOCTRVE IKRTVAAPSVF I FRPSDEQLKSGTASVVC LLNNFY PREARVORKVDNALQS SNEQESVTED
DSKDSTYSLSSTLILSKADYEKHKVYACEVTHOGLS SPVTKSFNRGEC

FIGURK 187B
Anti-PDEL1 Antibody {Avelumab} - TIGET ECD antibody-ligand {rap:

SEQID, NG, 2%96: Ant-PRLI Astibody (Avelumab) heavy chain + TIGET ECD

EVQLLESGGELVOPGESLRLSCARASGFTFS SY IMMWVROAPGKGLEWVS SIYPSGGITFYADTVKGRFTISRDNSKNTLYLOM
NSLRAEDTAVYYCARIKLGTVITVDYHGQGTLVIVS SASTRGPSVIPLAPS SKETSGOTAALGCLVEDY FPEPVIVEWN SGAL
TSGVHTFPAVLGSSGLYSLSSVVTVPSSSLETOTY ICNVNHK PSNTKVDKRVE PKSCDKTHTC PPCPAPELLGEPSVFLEPPK
PRDTLMISRTPEVEICVVVDVSHED PEVRINWY VLGVEVHNAR TR PREEQYNSTYRVVSVLIVLEQDW LNGCREYKCKVSNEALP
APIEKTISKAKGQPREPQVY TLEPSREEMTKNGVSLTCLVEGFYPSDIAVEWE SNGQRPENNYKTTPPVLDSDGSFFLYSKLIV
DKSRWOQERVFSCSVMHEALENHY TOKS LS LS PGRGGEES CEGES CEGESMMTGT IETTEN I SAEKGES IILOCHLSSTTAQY

TOVNWEQODQLLATCNADLGWR IS PSFRDRVAPGPCLGLT LOQSLTVNDTGEYFCIYHTYPDGTYTCGRIFLEVLESSVAEHGAR
FQIP

FIGURE 158A

SEQ ID. NG, 297: Anti-PDLI Antibody (Avelumab) light chain
CSALTCOPASVSGSPGOSITISCTCTS SDVEGYNY VENYCQHRPGKAPKIMIYDVSNRPSGVSNRFSGSKSGNTASLT I SGLOAR
DEALYYCSSYTSSSTRVEGTGTRVIVLGOPKANP TVILEP PSSER LOANKATLVC LI SDFY PGAVTIVAWKADG SPVKAGVETT
KPSKQSNNKYAASSYLSLTPEQWKSHRIYSCQVTHEGSTVEKTVAPTECS

FIGURE 1588

Anti-CTLA4 Antibody (Ipilimumab) — TIGIT ECD antibody-ligand trap:

SEQ . NG, 298: Anti-CTLA4 Antibody (Ipilimmmab) heavy chain + TIGIT ECD
OVQLVESGEGVVQPGRSLRLICARSGFTFS SY TMHRVRCAPGKGLERVTF I SY DGNNKY YADS VKGRI I SRONSKNTLYLOM
NSLRAEDTALYYCARTGHLGPFDYWGQGTLVIVS SASTKG PV PLAPS SKSTSGETARLGCLVEDY FPERVIVSWNSGALTS
CVHTFPAVLOSSGLYSLSSVVIVESSSLETCTY ICNVNHK PSNTKVDKRVE PKSCDKTHTC PPCPAPELLEGGPSVILFPPKPK
DT LMISRT PEVECVVVIVSHED PEVRFNWY VDGVEVANAR TR PREEQYNSTYRVV SVLIVLEODWLNCKEYRCKVSNEALPAP
IEKTISKAKGQPRE PQVY TLEPPSRDELTRNQVSLTCLVKGFYPSDIAVEWE SNGQPENN YK TT PPVLDSDESFFLYSKLTVDK
SRWQQ
GNVFSCSVMHRALANEYTOKSLSLSPEKGGGEEGEGESGEEESMMTGT IETTEN I SARKGGS T ILOCHLESTTAQVIQVNKEQ
ODQLLAICNADLGWHISPSFKDRVAPGPGLGLTLOSLTVNDTGEYFC IYHTYPDGTYTGRIFLEVLES SVAEHGARFQIF

FIGURE 15%A

SEQID, NG, 299 Ant-CTLA4 Antihody (Ipilimumab) lght chain

EIVLERSPGTLY LS POERATLECRASQEVESSY LAWY UK PCOAPRLLI YGAFSRATG I PDRFSGEGSGTRFTLT ISRLEPED
FAVYYCOQVGSSPRTFCOGTKVEIKRTVARPSVE IFPPSDEQLKSGTASVVCLLNNF Y PREAKVOHKVDNALOSCNSQRESVTE
QDSKDSTYSLESTLTLSKADYEKHKVYACEVTHQGLSS PVTKSFNRGEC

FIGURE 159B

SEQ 1D, No. 308: Extracellular domain of CBi68
INITSSASOREGTRLNLICTVHWHKKEEARGFVVFLCKDRSGDCSPETSLEQLRLERDPGIDGVEET SSOLMITI SQVT PLESGT

YOCCARSQKSGIRLQGHFFS ILFTETENY TVTSLKQROHLEF SHNEGTLS
FIGURE 168

SEQ 1D, Ne. 301 Extracellular domain of CD%6

VWERTVNTRENVYATLGS DVNLTCOTOTVEFEVOMOWSKVINK I DLIAVYHPOYGFYCAYGRPCESLVTFTET PENGSKWTLH
LRNMSCSVSGRYECMLVLY PEGIQTK IYNLLIQTHV TADERN SNHTIE IR INQTLEI PCFONS SSKISSEFTYAWSVENSSTD
SWVLLSKGIKEDNGTQRETLISONHLI SNSTLLKDRVKLGTDYRLELS PVOIFDDGRKFSCHIRVEPNKILRSSTTVRVFAKPE
TPVIVENNSTDVLVERRFTCLLKNVE PKAN ITWF I DGS FLHDEKEGIY I TNEERKGK DG FLELKSVLTRVHSNKPAQSDNLT L
WCMALS PVPGNKVHN I SSEKITFLLGREISSTDPPLAVTESTLDTQPSPASSVSPARYPATSSVTLVDVSALRENTTPOPSNS
SMTTRGFNYPWTSSGTDTKKSVSRIPSETY SSSPSCAGSTLHDNVET STARAFSEVPTTANGS TRTNHVHI TG IVVNKPEDGM

FIGURE 161

SEQ 1D, Ne. 302: Extracellular domain of LIGHT



WO 2018/218215 81/81 PCT/US2018/034755

LOLHWRLGEMVIRLPDGRPAGSWEQLIQERRSHEVNPAARLTGANS SLTGSGEPLINETQLGLAFLRGLSYHDGALVVTKAGYY
YIYSKVOLGGVECPLGLASTITHGLYKRTPRY PRELELLVSQOSPCCGRATSSSRVWWD S SFLGGVVELEAGEKVVVRVLDERL
VRLRDGTRSYFGAFMY

FIGURE 162

SEQ 1D, No. 363 Extracelbular domsin of CER44

QIDLNITCRFAGVFHVEKNGRY ST SRTEAADLCKAFNSTLPTMAQMERALS IGFETCRYGF IEGRVVIPRIHPNS ICRANNTG
VYILTSNTSQYDTYCFNASAPPEEDCTSVTIDLPNAFDGPITITIVNRDGTRYVOKGEYRTNPEDIYPSNPTDDDVSSGSSSER
S33TSGEYIFYTFSTVEPIPDEDSPWITDSTDRIP

FIGURE 163

SEQ ID. No. 364: Fragment of Extracellular domain of TIR-3
SEVEYRAEVGONAYLECFYTPAAPGN LVPVCWGKGAC PVFECGNVVLRTDERDVNYRT SRYWLNGDFREGDVS LT IENVTLAD
SGIYCORIQIPGIMNDERFNLKLVIK

FIGURE 164

SEQ 1D, No. 383 Fragment of LIGHT
ASTITHGLYKRTPRYPEELE

FIGURK 165
SEQ 1. Ne. 3¢6: Fragment of LIGHT
ANSSLTGSEGPLLWETQLGLAY

FIGURE 166
SEQ 1D. Ne. 367 Extracellular domain of LAIRI

QEEDLPRPSISAEPCTIVIPLGSHVIFVCRGPVGVOTFRLERESRETYNDTEDVSQASPSESEARFRIDSVSEGNAGPYRCIYY
KPPKHSEQSDYLELLVKETSGGPDSPDTEPGS SAGPTORPSDNSHNEHAPASQGCLEARRLY

FIGUREK 167
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a forming part of the international application as filed:
m in the form of an Annex C/ST.25 text file.
E] on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13ter. 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c I:] furnished subsequent to the international filing date for the purposes of international search only:
[[] inthe form of an' Annex C/ST.25 text file (Rule 13fer. 1(a).
|:| on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
SEQ ID NOs: 3, 201, and 208 were searched.
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Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 67-70, 73,92-97
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet(s).

1. EI As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search-report covers
only those claims for which fees were paid, specifically claims Nos.:

4 ﬁ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-10, 58-63, 74, 77, and 78 to the extent that they read on an anti-CTLA4 antibody (lpilimumab) TGF@BRII ECD + PD-1 ECD
antibody-ligand trap of SEQ ID NO:201 and SEQ ID NO:202.

Remark on Protest I:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D ‘No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Continued from Box No. lli Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group |+: claims 1-66, 71, 72, and 74-91 are drawn to antibody-ligand traps molecules comprising a targeting moiety and one or more
immunomodulatory moieties.

The first invention of Group I+ is restricted to an antibody-ligand trap molecule comprising a targeting moiety, a first immunomodulatory
moiety and a second immunomodulatory moiety; wherein the targeting moiety polypeptide is selected to be a Cytotoxic T lymphocyte
associated antigen-4 (CTLA-4, CD152) antibody or binding fragment thereof; the first immunomodulatory moisty is selected to be the
extracellular ligand-binding sequence, or ligand binding fragment thereof, of transforming growth factor B receptor Il (TGFBRII); and the
second immunomodulatory moiety is selected to be the extracellular ligand-binding sequence, or ligand binding fragment thereof, of
programmed death 1 protein (PD-1); further comprising a linker, wherein the linker is selected to be SEQ 1D NO:3; wherein the
antibody-ligand trap molecule comprises SEQ ID NO:201 and SEQ ID NO:202. Itis believed that claims 1-10, 58-63, 74, 77, and 78
read on this first named invention and thus these claims will be searched without fee to the extent that they read on an anti-CTLA4
antibody (Ipilimumab) TGFBRII ECD + PD-1 ECD antibody-ligand trap of SEQ ID NO:201 and SEQ ID NO:202.

Applicant is invited to elect additional antibody-ligand trap molecules, each with specified SEQ ID NOs, to be searched in a specific
combination by paying an additional fee for each set of election. An exemplary election would be an antibody-ligand trap molecule
comprising a targeting moiety, a first immunomodulatory moiety and a second immunomodulatory moiety; wherein the targeting moiety
polypeptide is selected to be an anti-Programmed Death-1 protein (PD-1) antibody, or binding fragment thereof; the first
immunomodulatory moiety is selected to be the extracellular ligand-binding sequence, or ligand binding fragment thereof, of
transforming growth factor B receptor Il (TGFBRII), and the second immunomodulatory moiety is selected to be the extracellular
ligand-binding sequence, or ligand binding fragment thereof, of T cell immunoglobulin and mucin domain containing 3 (TIM-3); further
comprising a linker, wherein the linker is selected to be SEQ ID NO:3; wherein the antibody-ligand trap molecule comprises SEQ ID
NO:273 and SEQ ID NO:274. Additional antibody-ligand trap molecules will be searched upon the payment of additional fees.
Applicants must specify the claims that read on any additional elected inventions. Applicants must further indicate, if applicable, the
claims which read on the first named invention if different than what was indicated above for this.group. Failure to clearly identify how
any paid additional invention fees are to be applied to the “+" group(s) will result in only the first claimed invention to be
searched/examined.

The inventions listed in Groups i+ do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or corresponding special technical features for the following reasons: The Groups I+ formulas do not share a
significant structural element responsibie for treating immune dysfunction and/or immune tolerance, requiring the selection of
alternatives for the targeting moiet and the one or more immunomodulatory moieties, where “the targeting moiety comprises a
polypeptide that specifically binds one or more of Cytotoxic T lymphocyte associated antigen-4 (CTLA-4, CD152), Programmed Death-1
protein (PD-1), Programmed death ligand-1 (PD-L1), Programmed death ligand (PD-L2), B7-H3 (CD276), T-cell immunoglobulin and
mucin-domain containing-3 (TIM- 3), Carcinoembryonic antigen-related cell adhesion molecule 1 (CEACAM-1), Carcinoembryonic
Antigen (CEA), V domain Ig suppressor of T cell activation (VISTA), V-set and immunog!obulin domain containing 8 (VSIG8), Band T
lymphocyte attenuator (BTLA), Herpesvirus Entry Mediator (HVEM), CD160, T cell Ig and ITM domain (TIGIT), CD226, CD96,
Lymphocyte activation gene-3 (LAG-3), transforming growth factor B (TGF-B), transforming growth factor B receptor (TGFORY), Receptor
Activator of Nuclear Factor k B (RANK), RANK ligand (RANKL), 4-1BB (CD137), Inducible T-Cell Costimulator (ICOS), OX-40 (CD134),
glucocorticoid-induced TNFR-related protein (GITR), CD27, IL6R, IL23R, IL17R, IL-6, 1L-23, iL-17,CD39, CD40, CD40L, CD47, CD73,
CCR4, CCRS5, CXCR4, IL12R, CD4, IL-2R, CD25, CD3, gp120, Epidermal growth factor receptor (EGFR, EGFR1, ErbB-1, HER1),
ErbB-2 (HER2/neu), ErbB-3/HER3, ErbB-4/HER4, Epidermal growth factor (EGF), Transforming growth factor a (TGFa), Vascular
endothelial growth factor (VEGF), Vascular endothelial growth factor receptor-1 (VEGFR-1), VEGFR-2 or VEGFR-3" and “the first
immunomodulatory moiety comprises the extracellular ligand-binding sequence or ligand binding fragment thereof of transforming
growth factor B receptor Il (TGFBRII), programmed death 1 protein (PD-1), T cell immunoglobulin and mucin domain containing 3
(TIM-3), B- and T-lymphocyte attenuator (BTLA), CD226, T cell ig and ITIM domain (TIGIT), CD44, Colony stimulating factor 1 receptor
(CSF1R), CCRA4, Killer-cell immunoglobulin-like receptor (KIR), Vascular endothelial growth factor receptor (VEGFRY), Receptor Activator
of Nuclear Factor x B (RANK), V-set and immunoglobulin domain containing 8 (VSIG8), LIGHT (TNFSFi4), Leukocyte Associated
Immunoglobulin-like Receptor 1 (LAIR1), or V domain Ig suppressor of T cell activation (VISTA)" and “the second immunomodulatory
moiety comprises the extracellular ligandbinding sequence or ligand binding fragment thereof of transforming growth factor B receptor Il
(TGFBRII), programmed death 1 protein (PD-1), T cell immunoglobulin and mucin domain containing 3 (TIM-3), B- and T-lymphocyte
attenuator (BTLA), CD226, T cell Ig and ITM domain (TIGIT), CD44, Colony stimulating factor 1 receptor (CSF1R), CCR4, Killer-cell
immunoglobulin-like receptor (KIR), Vascular endothelial growth factor receptor (VEGFR), Receptor Activator of Nuclear Factor x B
(RANK), V-set and immunoglobulin domain containing 8 (VSIG8), LIGHT (TNFSF14), Leukocyte Associated Immunoglobulin-like
Receptor 1 (LAIR1), or V domain Ig suppressor of T cell activation (VISTA)".

Additionally, even if Groups I+ were considered to share the technical features of a molecule comprising a targeting moiety and one or
more immunomodulatory moieties, wherein: (a) the targeting moiety comprises a polypeptide which specifically binds a component of a
tumor cell, tumor microenvironment, tumor associated growth factor or receptor, tumor associated cytokine or receptor, tumor associated
T lymphocyte, T cell costimulatory or inhibitory molecule, immune cell, pathogen, or pathogen-associated cell, and (b) the
immunomodulatory moiety comprises the extracellular domain (ECD) sequence or ligand binding fragment thereof of a T lymphocyte
immunoreceptor, T cell inhibitory receptor (TCIR), T-cell co-inhibitory molecule, T- cell co-stimulatory molecule, B lymphocyte receptor,
DC receptor, NK cell receptor, cytokine receptor, growth factor receptor, chemokine receptor, or tumor cell receptor; a molecule
comprising a targeting moiety, a firstimmunomodulatory moiety and a second immunomodulatory moiety, wherein: (a) the targeting
moiety comprises a polypeptide that specifically binds; a fusion protein comprising the extracellular binding domain (ECD) or ligand
binding fragment thereof; these shared technical features do not represent a contribution over the prior art.

Form PCT/ISA/210 (extra sheet) (January 2015)
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Specifically, US 2016/0340430 A1 to The Johns Hopkins University discloses a molecule comprising a targeting moiety and one or more
immunomodulatory moieties (the present invention provides a molecule including a targeting moiety fused with an immunomodulatory
moiety, Para. [0007]), wherein: (a) the targeting moiety comprises a polypeptide which specifically binds a component of a tumor cell
tumor microenvironment, tumor associated growth factor or receptor, tumor associated cytokine or receptor, tumor associated T
lymphocyte, T cell costimulatory or inhibitory molecule, immune cell, pathogen, or pathogen-associated cell (the targeting moiety
includes an antibody, antibody fragment, scFv, or Fc-containing polypeptide that specifically binds a component of a tumor cell, tumor
antigen, tumor vasculature, tumor microenvironment, or tumor-infiltrating immune cell, Para. [0008]), and (b) the immunomodulatory
moiety comprises the extracellular domain (ECD) sequence or ligand binding fragment thereof of a T lymphocyte immunoreceptor, T cell
inhibitory receptor (TCIR), T-cell co-inhibitory molecule, T- cell co-stimulatory molecule, B lymphocyte receptor, DC receptor, NK cell
receptor, cytokine receptor, growth factor receptor, chemokine receptor, or tumor cell receptor; a molecule comprising a targeting moiety
(the immunomodulatory moiety includes a molecule that binds TGF-beta. In another aspect, the immunomodulatory moiety includes an
extracellular ligand binding domain of Transforming growth factor-beta receptor TGF-beta RIl, Para. [0011)), a first immunomodulatory
moiety and a second immunomodulatory moiety (antibodies which can be incorporated into compositions and methods disclosed herein
include ...bispecific antibody, Para. [0167]; In another aspect, the fusion molecule is represented by Y-Fc-X, wherein X is the targeting
moiety, and Y is the immunomodulatory moiety. In one aspect, the.targeting moiety may additionally be an immunomodulatory moiety,
Para. [0175]), wherein: (a) the targeting moiety comprises a polypeptide that specifically binds (in another aspect, the fusion molecule is
represented by Y-Fc-X, wherein X is the targeting moiety, and Y is the immunomodulatory moiety. In one aspect, the targeting moiety
may additionally be an immunomodulatory moiety, Para. [0170]); a fusion protein comprising the extracellular binding domain (ECD) or
ligand binding fragment thereof (antibodies which can be incorporated into compositions and methods disclosed herein include ...
bispecific antibody, Para. [0167]; In another aspect, the fusion molecule is represented by Y-Fc-X, wherein X is the targeting moiety, and
Y is the immunomodulatory moiety. In one aspect, the targeting moiety may additionally be an immunomodulatory moiety, Para. [0175]).

The inventions listed in Groups |+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
technical features.

Form PCT/ISA/210 (extra sheet) (January 2015)
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