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FIELD
[GGG3] The present disclosure relates to 1solated, humanized antibodies that bind an
extracellular domain (e g., the D1 domain) of a human SIRP-u polypeptide, as well as

polynucleotides. vectors, host cells, and methods related thereto.

BACKGROUND

(0004} Signal-regulatory protein alpha (SIRP-w) 1s part of a family of cell-surface
receptors that plays critical roles in the regulation of the imimune system (see, e.g., Barclay,
AN and Brown, ML.H. (2006) Nat. Rev. Immunol 6:457-64). SIRP-q is expressed on the
surface of various cells, including leukocytes such as dendritic cells, eosinophils,
neutrophils, and macrophages. SIRP-o includes an extracellular domain that interacts with
external stimuli such as ligands and an intraceliular domain that mediates a variety of
ntracellular signals.

THETSY One of the major roles of SIRP-w 15 its regulation of the inwmune response
through interactions with €47, CD47 is expressed on the surface of a variety of cell
tvpes. When the Ig8F domain of U247 binds the extracelivlar domain (e g., the D1
domain) of STRP-g expressed on an immune cell {e.g., a macrophage), this transduces a
SIRP-u-mediated signal 1o the immune cell that prevents phagocyiosis of the CD47-

expressing cell. Thus, CD47 serves to convey what has been termed a “don’t eat me”
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signal to the immune svstem that prevents phagocytosis of healthy cells (see, e.g.,
WO2015/138600 and Weiskopf, K. ef al. (2013) Science 341:88-91). However, CD47 has
also been shown {o be highly expressed by a variety of cancers, and iis interaction with
SIRP-w in this context s thought to allow tumors to mamic the healthy “don’t eat me”
signal in order to evade imynune surveillance and phagocviosis by macrophages (see, e.g.
Majeti, R, er al. (2009) Celi 138:286-99; Zhao, X W ef al (2011} Proc. Natl. Acad. Sci.
108:18342-7). As such, antibodies that block this interaction are highly desirable.

[3006] SIRP-a 1s known to be a highly polyvmorphic protein in humans, monkeys, and
mice. For example, polyvmorphic differences have been identified between SIRP-g proteins
in the NOD and C37BL/6 mouse strains, and these polymorphisms lead to functional
consequences related to CD47 binding and engrafiment of human hematopoietic stem cells
in these mouse strains. In humans, two prevalent alleles of the STRP4 gene have been
reported (Treffers, LW, et af. (2018), Fur. J. Immunol. 48:344-354; Zhao, X etal (2011},
PNAS. 108:18342-47; van der Heijden, 1. (2014}, Genetic vartation in human Fc gamma
recepiors: Functional consequences of polymorphisms and copy nursber vanation (Doctoral
disseriation)).

16607} Dae to the importance of the SIRP-q-CD47 interaction in normal immune
function and tumorigenesis, the identification of aniibodies that bind human SIRP-u is of
great interest for development of chinical candidates.

[30G08] Al references cited herein, including patent applications, patent publications,
non-patent hiterature, and UniProtKB/Swiss-Prot Accession numbers are herein
mcorporated by reference in their entirety, as if each individual reference were specifically

and individually indicated to be incorporated by reference.

SUMMARY
LEERY To meel these and other needs, provided herein, infer afia, are 1solated
antibodies that bind an extracellular domain of a human SIRP-¢ polypeptide.
Advantageously, these antibodies possess one or more of many useful iz vifre and/or in
vivo properties, such as binding (o multiple SIRP-g polypeptides with high affinity, cross-
reactivity against multiple marmamalian SIRP-u polypeptides {e.g., human v1, human v2,
cynomolgus, and/or multiple murine SIRP-q proteins), the ahility 1o enhance macrophage
phagoeytosis, the ability to enhance dendritic cell activation, and/or the ability to inhibit in

vivo growth of a tumor that expresses CID47. In addition, the present disclosure provides

A



antibodies with variant light chains that have been engineered to remove potential
liabilities, such as residues that may be modified by deamidation or glycation, resulting in
antibodies with more desirable characteristics for manufacturing, storage, and/or drug
development.

[0010] In certain examples, the present disclosure provides antibodies (e.g., isolated
antibodies) that bind an extracellular domain of a human SIRP-a polypeptide, where the
antibodies comprise: a heavy chain comprising a heavy chain variable (VH) domain that
comprises the amino acid sequence of SEQ ID NO:26; and a light chain comprising a light
chain variable (VL) domain that comprises an amino acid sequence according to the
formula
SYELTQPPSVSVSPGQTARITCSGGSYSSYYYAWYQQKPGQAPVTLIYSDDKRPSNI
PERFSGSSSGTTVTLTISGVQAEDEADY YCGGYDQSSYTNPFGX GTX>X3TVL (SEQ
ID NO:71), wherein X; is G or T; Xz is K, Q, or R; and X3 is L or V, and wherein the VL
domain does not comprise the sequence of SEQ ID NO:25.

[0010a] In one aspect, the present disclosure refers to an isolated antibody that binds
an extracellular domain of a human SIRP-a polypeptide, wherein the antibody comprises:
(a) a heavy chain comprising a heavy chain variable (VH) domain that comprises the amino
acid sequence of SEQ ID NO:26; and

(b) a light chain comprising a light chain variable (VL) domain that comprises an amino
acid sequence according to the formula
SYELTQPPSVSVSPGQTARITCSGGSYSSYYYAWYQQKPGQAPVTLIYSDDKRPSNI
PERFSGSSSGTTVTLTISGVQAEDEADY YCGGYDQSSYTNPFGX GTX>X3TVL (SEQ
ID NO:71), wherein X; is G or T; X2 is K, Q, or R; and X3 is L or V, and wherein the VL
domain does not comprise the sequence of SEQ ID NO:25.

[0011] In some examples, the VL. domain comprises an amino acid sequence selected
from the group consisting of SEQ ID NOs:39-41. In some examples, the light chain further
comprises a light chain constant (CL) domain sequence that comprises an amino acid
sequence according to the formula
GQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADGSPVKAGVETT
KPSKQSX4XsKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS (SEQ
ID NO:72), wherein X4Xs is ND, DN, DS, or SD. In some examples, the light chain further
comprises a light chain constant (CL) domain sequence that comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs:43-46. In some examples, the
light chain further comprises a kappa light chain constant (CL) domain. In some examples,
the light chain comprises the amino acid sequence of SEQ ID NO:36. In some examples,
the light chain further comprises a lambda light chain constant (CL) domain. In some
examples, the light chain comprises the amino acid sequence of SEQ ID NO:37 or SEQ ID
NO:38. In some examples, the light chain comprises an amino acid sequence selected from
the group consisting of SEQ ID NOs:48-57.

[0012] In some examples, the antibody is a scFv-Fc, single domain antibody, single
heavy chain antibody, or single light chain antibody. In some examples, the antibody is a

monoclonal antibody. In some examples, the antibody comprises a heavy chain



comprising a heavy chain constant domain that comprises an Fc region. In some examples,
the Fc region is a human Fc region selected from the group consisting of an IgG1 Fc region,
an IgG2 Fc region, and an IgG4 Fc region. In some examples, the Fc region is a human
IgG1 Fc region. In some examples, the Fc region is a human IgG1 Fc region comprising
L234A, L235A, and G237A substitutions, amino acid position numbering according to EU.
In some examples, the Fc region is a human IgG2 Fc region. In some examples, the Fc
region is a human IgG2 Fc region comprising A330S and P331S substitutions, amino acid
position numbering according to EU. In some examples, the Fc region further comprises an
N297A substitution, amino acid position numbering according to EU. In some examples,
the Fc region is a human IgG2 Fc region comprising an N297A substitution, amino acid
position numbering according to EU. In some examples, the Fc region is a human IgG4 Fc
region, and wherein the heavy chain comprises an S228P substitution, amino acid position
numbering according to EU. In some examples, the heavy chain comprises a heavy chain
constant domain that comprises an amino acid sequence selected from the group consisting
of SEQ ID NOs:31-35. In some examples, the heavy chain comprises a heavy chain
constant domain that comprises an amino acid sequence selected from the group consisting
of SEQ ID NOs:33, 34, and 137. In some examples, the heavy chain comprises a heavy
chain constant domain that comprises an amino acid sequence selected from the group
consisting of SEQ ID NOs:132-139.

[0013] In some examples, the heavy chain comprises an amino acid sequence selected
from the group consisting of SEQ ID NOs:58-62. In some examples, the heavy chain
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:60,
61, and 129. In some examples, the heavy chain comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:124-131.

[0014] In certain examples, the present disclosure provides antibodies (e.g., isolated
antibodies) that bind an extracellular domain of a human SIRP-a polypeptide, wherein: the
heavy chain comprises the amino acid sequence of SEQ ID NO:62, and the light chain
comprises the amino acid sequence of SEQ ID NO:52; the heavy chain comprises the
amino acid sequence of SEQ ID NO:62, and the light chain comprises the amino acid
sequence of SEQ ID NO:53; the heavy chain comprises the amino acid sequence of SEQ ID
NO:62, and the light chain comprises the amino acid sequence of SEQ ID NO:54; the heavy

chain comprises the amino acid sequence of SEQ ID NO:62, and the light chain comprises



the amino acid sequence of SEQ ID NO:55; the heavy chain comprises the amino acid
sequence of SEQ ID NO:62, and the light chain comprises the amino acid sequence of SEQ
ID NO:56; or the heavy chain comprises the amino acid sequence of SEQ ID NO:62, and
the light chain comprises the amino acid sequence of SEQ ID NO:57.

[0015] In certain examples, the present disclosure provides antibodies (e.g., isolated

antibodies) that bind an extracellular domain of a human SIRP-a polypeptide, wherein: the
heavy chain comprises the amino acid sequence of SEQ ID NO:58, and the light chain
comprises the amino acid sequence of SEQ ID NO:52; the heavy chain comprises the
amino acid sequence of SEQ ID NO:59, and the light chain comprises the amino acid
sequence of SEQ ID NO:52; the heavy chain comprises the amino acid sequence of SEQ ID
NO:60, and the light chain comprises the amino acid sequence of SEQ ID NO:52; the heavy
chain comprises the amino acid sequence of SEQ ID NO:61, and the light chain comprises
the amino acid sequence of SEQ ID NO:52; the heavy chain comprises the amino acid
sequence of SEQ ID NO:58, and the light chain comprises the amino acid sequence of SEQ
ID NO:53; the heavy chain comprises the amino acid sequence of SEQ ID NO:59, and the
light chain comprises the amino acid sequence of SEQ ID NO:53; the heavy chain
comprises the amino acid sequence of SEQ ID NO:60, and the light chain comprises the
amino acid sequence of SEQ ID NO:53; the heavy chain comprises the amino acid
sequence of SEQ ID NO:61, and the light chain comprises the amino acid sequence of SEQ
ID NO:53; the heavy chain comprises the amino acid sequence of SEQ ID NO:58, and the
light chain comprises the amino acid sequence of SEQ ID NO:54; the heavy chain
comprises the amino acid sequence of SEQ ID NO:59, and the light chain comprises the
amino acid sequence of SEQ ID NO:54; the heavy chain comprises the amino acid
sequence of SEQ ID NO:60, and the light chain comprises the amino acid sequence of SEQ
ID NO:54; the heavy chain comprises the amino acid sequence of SEQ ID NO:61, and the
light chain comprises the amino acid sequence of SEQ ID NO:54; the heavy chain
comprises the amino acid sequence of SEQ ID NO:58, and the light chain comprises the
amino acid sequence of SEQ ID NO:55; the heavy chain comprises the amino acid
sequence of SEQ ID NO:59, and the light chain comprises the amino acid sequence of SEQ
ID NO:55; the heavy chain comprises the amino acid sequence of SEQ ID NO:60, and the
light chain comprises the amino acid sequence of SEQ ID NO:55; the heavy chain
comprises the amino acid sequence of SEQ ID NO:61, and the light chain comprises the

amino acid sequence of SEQ ID NO:55; the heavy chain comprises the amino acid



sequence of SEQ ID NO:58, and the light chain comprises the amino acid sequence of SEQ
ID NO:56; the heavy chain comprises the amino acid sequence of SEQ ID NO:59, and the
light chain comprises the amino acid sequence of SEQ ID NO:56; the heavy chain
comprises the amino acid sequence of SEQ ID NO:60, and the light chain comprises the
amino acid sequence of SEQ ID NO:56; the heavy chain comprises the amino acid
sequence of SEQ ID NO:61, and the light chain comprises the amino acid sequence of SEQ
ID NO:56; the heavy chain comprises the amino acid sequence of SEQ ID NO:58, and the
light chain comprises the amino acid sequence of SEQ ID NO:57; the heavy chain
comprises the amino acid sequence of SEQ ID NO:59, and the light chain comprises the
amino acid sequence of SEQ ID NO:57; the heavy chain comprises the amino acid
sequence of SEQ ID NO:60, and the light chain comprises the amino acid sequence of SEQ
ID NO:57; the heavy chain comprises the amino acid sequence of SEQ ID NO:61, and the
light chain comprises the amino acid sequence of SEQ ID NO:57; the heavy chain
comprises the amino acid sequence of SEQ ID NO:60, and the light chain comprises the
amino acid sequence of SEQ ID NO:55; the heavy chain comprises the amino acid
sequence of SEQ ID NO:61, and the light chain comprises the amino acid sequence of SEQ
ID NO:55; the heavy chain comprises the amino acid sequence of SEQ ID NO:129, and the
light chain comprises the amino acid sequence of SEQ ID NO:55; the heavy chain
comprises the amino acid sequence of SEQ ID NO:124, and the light chain comprises the
amino acid sequence of SEQ ID NO:52; or the heavy chain comprises the amino acid
sequence of SEQ ID NO:124, and the light chain comprises the amino acid sequence of
SEQ ID NO:55.

[0016] In some examples, the antibody enhances phagocytosis by a macrophage
expressing a human SIRP-a polypeptide. In some examples, the antibody enhances
activation of a dendritic cell expressing a human SIRP-a polypeptide. In some examples,
the antibody inhibits in vivo growth of a tumor that expresses CD47.

[0017] In some examples, the antibody is conjugated to an agent, e.g., a cytotoxic
agent, label, or moiety that modules the immune system.

[0018] In some embodiments, the antibody is a bispecific antibody. In some examples,
the antibody comprises a first antigen binding domain that binds an extracellular domain of
a human SIRP-a polypeptide and a second antigen binding domain that binds an antigen

expressed by a cancer cell. In some



examples, the antigen expressed by the cancer cell is selected from the group consisting of
CD19, CD20, CD22, CD30, CD33, CD38, CD52, CD56, CD70, CD74, CD79b, CD123,
CD138, CS1/SLAMF7, Trop-2, 5T4, EphA4, BCMA, Mucin 1, Mucin 16, PD-L1, PTK7,
STEAPI1, Endothelin B Receptor, mesothelin, EGFRVIII, ENPP3, SLC44A4, GNMB,
nectin 4, NaPi2b, LIV-1A, Guanylyl cyclase C, DLL3, EGFR, HER2, VEGF, VEGFR,
integrin aVP3, integrin a5B1, MET, IGFIR, TRAILR1, TRAILR2, RANKL, FAP,
Tenascin, LeY, EpCAM, CEA, gpA33, PSMA, TAG72, a mucin, CAIX, EPHA3, folate
receptor a, GD2, GD3, and an MHC/peptide complex comprising a peptide from NY-ESO-
1/LAGE, SSX-2, a MAGE family protein, MAGE-A3, gp100/pmell7, Melan-A/MART-

1, gp75/TRP1, tyrosinase, TRP2, CEA, PSA, TAG-72, immature laminin

receptor, MOK/RAGE-1, WT-1, SAP-1, BING-4, EpCAM, MUCI1, PRAME,

survivin, BRCA1, BRCA2, CDK4, CML66, MART-2, p53, Ras, B-catenin, TGF-BRII,
HPV E6, or HPV E7. In some examples, the antibody comprises a first antigen binding
domain that binds an extracellular domain of a human SIRP-a polypeptide and a second
antigen binding domain that binds an antigen expressed by an immune cell. In some
examples, the antigen expressed by the immune cell is selected from the group consisting of
BDCA2, BDCA4, ILT7, LILRB1, LILRB2, LILRB3, LILRB4, LILRBS, Siglec-3, Siglec-
7, Siglec-9, Siglec-15, FGL-1, CD200, CD200R, CSF-1R, CD40, CD40L, CD163, CD206,
DEC205, CD47, CD123, arginase, IDO, TDO, AhR, EP2, COX-2, CCR2, CCR-7, CXCRI1,
CX3CRI1, CXCR2, CXCR3, CXCR4, CXCR7, TGF-B RI, TGF-B RII, c-Kit, CD244, L-
selectin/CD62L, CD11b, CD11c, CD68, 41BB, CTLA4, PD1, PD-L1, PD-L2, TIM-3,
BTLA, VISTA, LAG-3, CD28, 0X40, GITR, CD137, CD27, HVEM, CCR4, CD25,
CD103, KlIrgl, Nrpl, CD278, Gpr83, TIGIT, CD154, CD160, TNFR2, PVRIG, DNAM,
and ICOS. In some examples, the antibody comprises a first antigen binding domain that
binds an extracellular domain of a human SIRP-a polypeptide and a second antigen binding
domain that binds an antigen expressed by a natural killer (NK) cell. In some examples, the
antigen expressed by the NK cell is selected from the group consisting of NKR-P1A, CD94,
KLRGI, KIR2DL5A, KIR2DLS5B, KIR2DL1, KIR2DL2, KIR2DL3, KIR2DS2, KIR2DS3,
KIR2DS4, KIR2DSS, KIR3DS1, KIR2DS1, CD9%4, NKG2D, CD160, CD16, NKp46,
NKp30, NKp44, DNAMI1, CRTAM, CD27, NTB-A, PSGL1, CD96, CD100, NKp80,
SLAMF7, and CD244.

[0019] In certain aspects, the present disclosure refers to a polynucleotide encoding any
one of the antibodies as disclosed herein. In certain aspects, the present



disclosure refers to a vector comprising the polynucleotide as disclosed herein. In certain
aspects, the present disclosure refers to a host cell comprising the polynucleotide or vector
as disclosed herein. In certain aspects, the present disclosure refers to a method of
producing an antibody, the method comprising culturing the host cell as disclosed herein
such that the antibody is produced. In some examples, the method further comprises
recovering the antibody from the host cell.

[0019a] In one aspect, the present disclosure refers to use of any one of the
antibodies as disclosed herein in the manufacture of a medicament for treating or delaying
progression of cancer in an individual.

[0020] In certain examples, the present disclosure provides a method of treating or

delaying progression of cancer in an individual, the method comprising administering to the
individual an effective amount of the antibody according to any one of the above examples.
In some examples, the method further comprises administering to the individual an
effective amount of a second antibody that binds an antigen expressed by the cancer. In
some examples, the antigen expressed by the cancer is selected from the group consisting of
CD19, CD20, CD22, CD30, CD33, CD38, CD52, CD56, CD70, CD74, CD79b, CD123,
CD138, CS1/SLAMFT7, Trop-2, 5T4, EphA4, BCMA, Mucin 1, Mucin 16, PTK7, STEAPI,
Endothelin B Receptor, mesothelin, EGFRvIII, ENPP3, SLC44A4, GNMB, nectin 4,
NaPi2b, LIV-1A, Guanylyl cyclase C, DLL3, EGFR, HER2, VEGF, VEGFR, integrin
aVP3, integrin a5B1, MET, IGF1R, TRAILR1, TRAILR2, RANKL, FAP, Tenascin, Le?,
EpCAM, CEA, gpA33, PSMA, TAG72, a mucin, CAIX, EPHA3, folate receptor a, GD2,
GD3, and an MHC/peptide complex comprising a peptide from NY-ESO-1/LAGE, SSX-2,
a MAGE family protein, MAGE-A3, gp100/pmel17, Melan-A/MART-

1, gp75/TRP1, tyrosinase, TRP2, CEA, PSA, TAG-72, immature laminin

receptor, MOK/RAGE-1, WT-1, SAP-1, BING-4, EpCAM, MUCI1, PRAME,

survivin, BRCA1, BRCA2, CDK4, CML66, MART-2, p53, Ras, B-catenin, TGF-BRII,
HPV E6, or HPV E7. In some examples, the method further comprises administering to the
individual an effective amount of an immunotherapeutic agent. In some examples, the
immunotherapeutic agent comprises a second antibody. In some examples, the second
antibody binds to an antigen selected from the group consisting of BDCA2, BDCA4, ILT7,
LILRB1, LILRB2, LILRB3, LILRB4, LILRBS, Siglec-3, Siglec-7, Siglec-9, Siglec-15,
FGL-1, CD200, CD200R, CSF-1R, CD40, CD40L, CD163, CD206, DEC205, CD47,
CD123, arginase, IDO, TDO, AhR, EP2, COX-2, CCR2, CCR-7, CXCRI1, CX3CRI,
CXCR2, CXCR3, CXCR4, CXCR7, TGF-B RI, TGF- RII, c-Kit, CD244, L-
selectin/CD62L, CD11b, CD11c, CD68, 41BB, CTLA4, PD1, PD-L1, PD-L2, TIM-3,



BTLA, VISTA, LAG-3, CD28, 0X40, GITR, CD137, CD27, HVEM, CCR4, CD25,
CD103, KlIrgl, Nrpl, CD278, Gpr83, TIGIT, CD154, CD160, TNFR2, PVRIG, DNAM,
and ICOS. In some examples, the second antibody binds to PD-1. In some examples, the
second antibody binds to PD-L1. In some examples, the immunotherapeutic agent
comprises a vaccine, oncolytic virus, adoptive cell therapy, cytokine, or small molecule. In
some examples, the method further comprises administering to the individual an effective
amount of a second antibody that binds an antigen expressed by a natural killer (NK) cell.
In some examples, the antigen expressed by the NK cell is selected from the group
consisting of NKR-P1A, CD94, KLRG1, KIR2DL5A, KIR2DL5B, KIR2DL1, KIR2DL2,
KIR2DL3, KIR2DS2, KIR2DS3, KIR2DS4, KIR2DSS5, KIR3DS1, KIR2DS1, CD9%4,
NKG2D, CD160, CD16, NKp46, NKp30, NKp44, DNAM1, CRTAM, CD27, NTB-A,
PSGLI1, CD96, CD100, NKp80, SLAMF7, and CD244. In some examples, the method
further comprises administering to the individual an effective amount of a
chemotherapeutic agent or small molecule anti-cancer agent. In some examples, the
method further comprises administering to the individual an effective amount of a targeted
small molecule inhibitor. In some examples, the targeted small molecule inhibitor is a
VEGEFR and/or PDGFR inhibitor, EGFR inhibitor, ALK inhibitor, CDK4/6 inhibitor, PARP
inhibitor, mTOR inhibitor, KRAS inhibitor, TRK inhibitor, BCL2 inhibitor, IDH inhibitor,
PI3K inhibitor, DNA damage response (DDR) inhibitor, or hypomethylation agent.
[0020a] In one aspect, the present disclosure refers to use of any one of the
antibodies as disclosed herein in the manufacture of a medicament for treating or delaying
progression of an autoimmune disease or an inflammatory disease in an individual.

[0021] In certain examples, the present disclosure provides a method of treating or
delaying progression of an autoimmune disease or an inflammatory disease in an
individual, the method comprising administering to the individual an effective amount of
the antibody according to any one of the above examples. In some examples, the
autoimmune disease or inflammatory disease is selected from the group consisting of
multiple sclerosis, rheumatoid arthritis, a spondyloarthropathy, systemic lupus
erythematosus, an antibody-mediated inflammatory or autoimmune disease, graft versus
host disease, sepsis, diabetes, psoriasis, psoriatic arthritis, atherosclerosis, Sjogren's
syndrome, progressive systemic sclerosis, scleroderma, acute coronary syndrome, ischemic
reperfusion, Crohn's Disease, ulcerative colitis, endometriosis, glomerulonephritis, IgA
nephropathy, polycystic kidney disease, myasthenia gravis, idiopathic pulmonary fibrosis,
fibrotic disease (e.g., pulmonary fibrosis, liver cirrhosis, atrial fibrosis, endomyocardial



fibrosis, myelofibrosis, or retroperitoneal fibrosis), asthma, atopic dermatitis, acute
respiratory distress syndrome (ARDS), vasculitis, and inflammatory autoimmune myositis.
[0022] It is to be understood that one, some, or all of the properties of the various
examples described herein may be combined to form other examples of the present
disclosure. These and other aspects of the disclosure will become apparent to one of skill in
the art. These and other examples of the disclosure are further described by the detailed

description that follows.
BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 shows the results of an in vivo syngeneic mouse colon carcinoma model
to assess single agent activity. MC38 cells were implanted subcutaneously in C57BL/6
mice and randomized into groups (8 mice/group). Mice were treated with vehicle (PBS),
CD47 blocking anti-SIRP-a antibody AB27b, CD47 blocking anti-SIRP-a antibody
AB25b, or CD47 blocking anti-SIRP-a antibody AB25c. Treatment was initiated when
tumors were an average of 60mm?, day 7 post implant. Mice were dosed intraperitoneally
(IP) at 10 mg/kg twice a week for three weeks with anti-SIRPa antibodies. Animals were
sacrificed when tumors reached a volume of ~2000mm?.

[0024] FIG. 2 compares expression yield and binding affinity of antibodies having the
AB21 human heavy chain and the indicated humanized light chains. The antibodies were
produced by expression in FreeStyle™ 293-FS cells (Thermo Fisher).

[0025] FIGS. 3A & 3B show the results of in vitro phagocytosis assays using EGFR(+)
DLD-1 cells as the target and M2 macrophages as the phagocytosing cell. Anti-SIRP-a
antibodies were tested at the indicated concentrations in combination with the anti-EGFR
antibody cetuximab. Phagocytosis was measured by percentage of CFSE+ cells.

[0026] FIGS. 4A & 4B show the results of in vivo dendritic cell activation assays with
the indicated anti-SIRP-a antibodies. Mice were intravenously injected with the indicated
antibody at 10 mg/kg, and spleens were harvested five hours after injection. Activation
markers CD86, MHCII and CCR7 on CD4+ dendritic cells were measured by flow
cytometry.

[0027] FIG. 5 shows the results of an in vivo syngeneic mouse colon carcinoma model
to assess activity of combining anti-SIRP-a treatment with PD-L1/PD-1 pathway inhibition.
CT26 cells were implanted subcutaneously in BALBc mice and randomized into groups (8
mice/group). Mice were treated with vehicle (PBS), anti-PD-L1 antibody, CD47 blocking
anti-SIRP-a antibody AB25b, or AB25b and PD-L1. Treatment was initiated when tumors
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were an average of 60wy, day 7 post imaplant. Mice were dosed intraperitoneally (IP) at
10 mg/kg twice a week for three weeks and sacrificed when tumors reach a volume of
~2000mm’,

[6628] FEG. 6 shows the results of an in vivo syngeneic mouse colon carcinoma model
to assess activity of combining anti-SIRP-o treatment with PD-L1/PD-1 pathway inhubition.
MC38 celis were implanted subcutaneously in C57BL/6 mice and randomized into groups
(8 mice/group). Mice were treated with vehicle (PBS), anti-PD-1 antibody, CD47 blocking
anti~-SIRP-o antibody AB25b, or AB2Sb and anti-PD-~1. Treatment was inihiated when
tumors were an average of 60mun’, day 7 post implant. Mice were dosed intraperitoneally
(IP) at 10 mg/kyg twice a week for three weeks and sacrificed when tumors reach a volume
of ~2000num’.

(6029} FIG. 7 shows the total extracted ion chromatography, area under the curve
(X1C, AUC) of the glycated (black) versus unmodified form (grev) of peptides of antibody
PC336, as analyzed by mass spectrometry. Sequences shown are SEQ ID NOs:64-66 (left
to right).

(0036} FIG. 8 shows the percentage of peptides modified by deanudation at the
indicated residues of the light chain and heavy chain of anti-SIRP-a antibody P{L301, as
analvzed by mass spectrometry. Amino acid numbering is based on sequential numbering
of residues in the light and heavy chain sequences of SEQ 1D NOs: 63 and 59, respectively
(not Kabat numbering).

6631 FEG. 9 shows a fragment of the Huml light chain with the K104 residue subject
to glycation (SEQ TR NO:67; “Original”), along with 3 vaniants (SEQ 1D NQOs 68-70;
versions 1-3, respectively) engineered to remove the glycation site. Glycation site is
underlined.

16632} FIGK, 16 & 11 show an alignment of the original Huml light chain (with Huml
V1 and IGCLT constant domain) with 6 variants, Variants each include 1 of the 3
glycation site variants (v1, v2, and v3) and either DS or SD mutations to replace the
W171/N172 deamidation site. Shown from top to bottom are SEQ ID NOs:47 and 52-57,
respectively. Asterisks indicate sequence differences. CDRs are depicted in boxes
{(representing SEQ 1D NOs:22, 23, and 24, respectivelv). CDR delineations are according
to Kabat. Amino acid numbering is based on sequential numbering of residues.

{6633} FIG. 12 shows the results of in vifro phagocvtosts assays using EGFR(+) BLD-

1 cells as the target and M2 macrophages as the phagocytosing cell. Anti-SIRP-u
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anttbodies or isotype control with the indicated Fe regions were tested in combination with
the anti-EGFR antibody cetuximab. Phagocytosis was measured by percentage of CFSE+
cells.

{6034} FIGS. 13A-13E show the results of depletion assays testing anti-SIRP-a
antibodies with the indicated Fc regions for the ability to deplete various cell tvpes from
peripheral blood mononuclear cells (PBMCs). FIGS. 13A & 138 show the depletion of
lin- HLADR+ dendritic cells (DCs) and represent the results of experiments performed
using PBMCs obtained from different donors. FIG. 13C shows the lack of depletion of
CD3+ T cells by anti-SIRP-o antibodies and 1sotype controls. F1G., 13D shows the Jack of
depletion of CD14+ monocytes by anti-SIRP-g antibodies and isotvpe controls. FIG. 138
shows the lack of depletion of CD20+ B cells by anti-SIRP-u antibodies and isotype
controls.

16035] FEGS. 14A & 148 show the results of in vifro phagocyiosis assavs using
EGFR(+) DLB-1 cells as the target and M2 macrophages as the phagocytosing cell. Anti-
SIRP-¢ antibodies with the indicated Fe regions were tesied in combination with the anti-
EGFR antibody cetusimab. Phagocytosis was measured by percentage of CFSE+ cells.
[6636] FEGS. 154 & 15B show the results of in vitro phagocviosis assays using
EGFR{+) DLD-1 cells as the target and M2 macrophages as the phagocytosing cell. Anti-
SIRP-o antibodies with the indicated Llight cham constant domains {({ambda or kappa) were
tested in combination with the anti-EGFR antibody cetuximab. Phagocytosis was measured

by percentage of CFSE+ celis.

DETAILED DESCRIPTION

[G037] The present disclosure describes antibodies that bind the extracellular domains
{e.g, the D1 domains} of one or more human SIRP-g polvpeptides and have a variety of
SIRP-u binding profiles of potential interest. In addition, the present disclosure describes
anti-SIRP-u antibodies with one or more in vitro and/or in vivo biological properties of
interest. such as binding to multiple SIRP-a polypeptides with high affinity and the ability
to enhance macrophage phagocvtosis, enhance dendritic cell activation, and/or inhibit in
vivo growth of a tumor that expresses CD47. These antibodies have a light chain derived
from chicken, which provides unigue opporiunities to generate antibodies that cross-react
across multiple mammalian SIRP-g polypeptides. Indeed, these antibodies were found to

cross-react with human SIRP-o v1 and v2, cynomolgus SIRP-¢, and murine SIRP-a from
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multiple strains, making them highly advantageous for both pre-clinteal testing and climcal
application across a large human population. Troportantly, these antibodies have also been
engineered 1o remove potential liabilities, such as residues that may be modified by
deamudation or glvcation, resuliing in antibodies with more desirable characteristics for
manufacturing, storage, and/or drug development.

6038} In one aspect, provided herein are isolated antibodies that bind the extracellular
domain {(.g., the D1 domain} of a human SIRP-o polypeptide. Further provided herein are
polynuclectides and vectors encoding the antibodies of the present disclosure, as well as
methods of antibody production related thereto.

16G639] In another aspect, provided herein are methods for treating or delaying
progression of cancer in an mdividual, comprising administering to the individual an
effective amount of an antibody of the present disclosure.

10040} In another aspect, provided herein are methods for treating or delaying
progression of an autoimmume or inflammatory disease in an mdividual, comprising

adminisiering (o the individual an effective amount of an antibody of the present disclosure,

Befinitions

[6041] Before describing the disclosed embodiments in detail, it is to be understood that
the present disclosure is not hmiled to particular compositions or biclogical systems, which
can, of course, vary. It 1s also to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not intended to be limiting.
[B042] As used i this specification and the appended claims, the singular forms “a”,
“an” and “the” include plural referents unless the content clearly dictates otherwise. Thus,
for example, reference to “a molecule™ optionally includes a combination of two or more
such molecules, and the like.

[6G43] The term “about” as used herein refers to the usual error range for the respective
value readily known to the skilled person in this technical field Reference to “about™ a
value or parameter herein includes (and describes) embodiments that are directed to that
value or parameter per se.

[G044] It 15 understood that aspects and embodiments of the present disclosure include
“comprising,” “consisting,” and “consisting essentially of " aspects and embodiments.
{6045] A “SIRP-o polypeptide” as used herein may refer to any endogenous or

naturally occurring SIRP-a polypeptide encoded by a genome from any vertebrate,
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ncluding mammals such as humans, monkeys, rodents {e.g., mouse or rat), and birds, such
as chickens. The term also includes naturally occurring vanants, e.g., alfernatively spliced
variants, allelic variants, or polvmorphisms (e g, those described herein). The term may
further refer to full-length, unprocessed SIRP-o polypeptides as well as SIRP-g
polypeptides that result from cellular processing. e.g., removal of a signal sequence, efc.
Exemplary SIRP-¢ polypeptide sequences are described herein. In some embodiments, a
human SIRP-a polypeptide is one encodead by a human STRPA gene, e.g., as described by
NCBI Gene ID No. 140885, As described herein, SIRP-a polvpeptides are highly
polymorphic within and amoung species, including, for example, multiple human vanants
with amino acid polymorphisins in the extracellular domain.

{6046} SIRP-q polyvpeptides inchude an extracetiular domain that binds higands/pariners,
e.g., CD47. SIRP-u polypeptides coraprise 3 highly homologous immunoglobulin (Ig)-like
extracellular domains—D1, D2, and D3, The SiRP-0 D1 domain ("D1 domain™) refers to
the membrane distal, extracellular domain of SIRP-q and mediates binding of SIRP-q {0
CD47 {see, e.g., Hatherley, D. ef al (2008) Mo!. Cell 31:266-77, Hatherley, B. et al
(2007 J. Biod. Chem. 282:14567-75; Hatherley, D. er ol (2009} J. Riol Chem. 284:2661 3~
9 and Lee, W. Y. eral (2010} J. Biol Chem. 285.37953-63}. The extracellular domain
generally refers to the entire extracellular portion of SIRP-q, e.2., as expressed on a cell
surface, and may nclude distinct SIRP-o domains, such as the D1 domain, The D1 domam
contains residues shown to be critical for mediating CD47 binding {see, e g., Lee, W.Y . ef
al. {2007y J. Immunol. 179.7741-50). In some embodiments, an antibody that binds an
extracellular domain of a SIRP-u polvpeptide binds one or more residues of the D1 domain,
[G047] As used herein, “CD47” (also known as integrin associated protem (I1AP),
MERG, and OA3) refers to a polvpeptide that, among other roles, serves as a binding
partner for SIRP-a polypeptides. In some embodiments, CD47 refers to a human €47
polvpeptide, e.g., a polvpeptide encoded by a human CD47 gene, such as that described by
NCBI Ref Seq 1D No. 961, Exemplary human CD47 amino acid sequences are known (see,
e.g., NCBI Reference Sequence Accession No. NP_001768). In particular, the IgSF
doman of CD47 refers to the N-terminal extracellular domain of CD47 that 1s known to be
critical for SIRP-o binding (see, e.g., Barclay, A N. and Brown, M H. (2006} Nat. Rev.
Immunol. 6:457-64 and Hatherley, D ef gl (2009} J. Biol Chem. 284.26613-9). The term

“CD47” may also include modified CD47 polypeptides that are able to bind SIRP-w. e g, a
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polypeptide comprising an 1gSF domain of CD47 conjugated to another polypeptide or
other moiety, e.g., an Ig Fc region.

[60348] As used herein “modulating SIRP-¢ signaling”™ may refer to antagonizing,
agonizing, or otherwise interfering with one or more aspects of SIRP-o signaling in a cell
expressing a SIRP-u polypeptide. SIRP-u signaling may refer to one or more mtracellular
signaling events mediated by activation of a SIRP-g polyvpeptide, including without
{rmutation tyrosine phosphorylation of the intracellular region of SIRP-¢, phosphatase (e.g.,
SHP1) binding, adaptor protein binding {e.g., SCAP2Z, FYB, and/or GRB2), cvtokine
production (e.g. 1L-10, IL-1B, IFN or TNF), and nitric oxide production; and/or one or more
imercellular phenotypes, including without limitation macrophage phagocyiosis and other
activating or suppressive phenolypes of macrophages, eosinophils, neutrophils, dendritic
cells, and mveloid-derived suppressor cells (MDSCs).

[(30349] As used herein, the term “antibody™ may refer to intact antibodies; antibody
fragments (including without limitation Fab, F{ab )2, Fab™-8H, Fv, diabodies, scFv, scFv-
Fe, single domain antibodies, single heavy chain antibodies, and single light chain
antibodies), provided that they exhibit the desired biological activity (e.g. epitope binding):
monoclonal antibodies: polyclonal antibodies; monospecific antibodies; multi-specific
anttbodies (e.g., bispecific antibodies); and antibody-like proteins.

[6G5G] As used herein, the term “bispecific” when used in reference to an antibody or
antibody fragment includes an antibody or antibody fragment that possesses two different
binding specificities. For example, each binding spectficity mayv recognize a different
antigen, or each binding specificity may recognize the same antigen with different affinity
and/or precise epitope. In some ernbodiments, each different binding specificity comprises
one or more different antibody antigen binding domains {e.g , variable domains}, such that
the bispecific antibody or antibody fragment compiises at least a first antigen binding
domain with a {irst binding specificity and a second antigen binding domain with a second
binding specificity. A variety of exemplary bispecific antibody formats are described
herein and known in the art.

{68651 An “isolated” antibody may refer {0 an antibody that has been separaied and/or
recovered from a component of its natural environment, e.g , a host cell or organism. In
some embodiments, an antibody is purified to a desired purity by weight {e.g., at least

95%;}, and/or homogeneity by SDS-PAGE using, for example, staining by silver,

-
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Coomassie, etc. In some embodiments, an 1solated antibody 1s obtained following one or
more purification steps.

16652] As is known in the art, “native” antibodies refer to typically heterotetrameric
complexes mchuding two 1dentical light (L) chans and two identical heavy (H) chains.
Variable numbers of disulfide bonds conmect the two heavy chains, and one connects each
light chain to a heavy chain, in addition to intrachain disulfide bridges. The heavy chains
include a variable domain (VH) followed (N-terminus to C-terminus} by three or four
constant domains. The light chains include a variable domain (VL) followed by a constant
domain (CL). Typically, mamualian hight chains fall into one of two categories based on
amino acid sequence: kappa and lambda.

[6653] A “constant domaim” may refer to the more conserved portion of the antibody or
fragment, e.g., outside the variable domains. The term may include the CL domain as well
as heavy chain constant domains CH1, CH2, and CH3, along with the heavy chain hinge
region. Optionally, a heavy chain constant domain may further comprise a CH4 heavy
chain constant domain.

[B054] Constant domains of the heavy chain can be assigned to one of 3 major types:
IgA, gD, 1¢E 1gG. and IgM. Several subtypes exist for many of these major types. The
subunit structures and three-dimensional configurations of different classes of
immunoglobuling are well known and deseribed generally in, for example, Abbas et al.
Celfular and Mol Immunology, 4th ed. (W.B. Saunders, Co., 2000).

[GG55] As used herein, the term “antibody variable domain” refers to the portions of the
light and heavy chains of an antibody that include the complementary determining regions
(CDRs, e g, CDR LI, CDR L2, CDR L3, CDR H1, CDR H2, and CDR H3) and
framework regions {(FRs).

[6G56] The term “variable” refers to the fact that subsequences of the variable domains
differ substantially in sequence between antibodies and are critical o the binding specificity
of a particular antibody for its antigen. Variability is concentrated in three hypervariable
regions (HVRs) in both VH and VL domains. The more conserved portions of variable
domains are called the framework regions (FR} in which the HVRs are interspersed. The
variable dornains of native heavy and light chains each comprise four FR regions connected
by three HVRs that form loops {see Kabat et al., Sequences of Profeins of Immunological

Interest, Fifth Edition, National Institute of Health, Bethesda, Md. (19913
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3057} The term “hypervariable region (HVR)” may refer to the subregions of the VH
and VL domains characterized by enhanced sequence vanability and/or formation of
defined loops. These include three HVRs in the VH domain (H1, H2, and H3) and three
HVRs i the VL domain (L1, L2, and L3). H3 is believed to be critical in imparting fine
binding specificity, with L3 and H3 showing the highest level of diversity. See Johnson
and Wu, in Methods in Molecular Biology 248:1-25 (Lo, ed., Human Pregs, Totowa, N J.,
2003).

[BGSE] A number of HVR delineations are known. The Kabat Complementarity
Determimng Regions (CDRs) are based on sequence variability and are the most commonly
used (Kabat ef o/, Sequences of Proteins of Immunological Interest, 5th Ed. Public Health
Service, National Instituies of Health, Bethesda, Md. (19911), Chothia refers insiead to the
location of the structural loops (Chothia and Lesk J. Mol Biol 196:901-917 (1987)). The
AbM HVRs represent a compronuse between the Kabat HVRs and Chothia structural
foops, and are used by Oxtord Molecular's AbM antibody modeling software. The
“contact” HVRs are based on an analysis of the available complex crystal stractures. The
residues from each of these HVRs are noted below. “Framework™ or “FR” residues are

those variable domain residues other than the HVR residues.

Loop Kabat AbM Chothia Contact

Li 1.24-1.34 L24-1.34 L26-1.32 L30-L36

L2 L50-L536  L50-L36 L50-1.52 L46-1.55

L3 LR9-L97  L§9-1.97 L91-1.96 LR9-L.96

Hl H31-H35B H26-H358  H26-H32 H30-H35B (Kahat Numbering)
Hl H31-H35 H26-H35 H26-H32 H30-H3S5 (Chothia Numbering)
H2 H30-H65 HS0-HSB H53-H55 H47-H58

H3 HY5-H102 HO5-H102Z H96-Hi01 H93-H101

[THESH “Extended” HVRs are also known: 24-36 or 24-34 (1), 46-56 or 50-36 (L2)
and §9-97 or 89-96 (L3} in the VL and 26-35 (H1), 50-65 or 49-65 (H2) and 93-102, 94-
102, or 95-102 (H3) in the VH (Kabat numbering).

17
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(3360 “Numbering according to Kabat” may refer to the numbering system used for
heavy chain vanable domains or light chain variable domains of the compilation of
antibodies i Kabat et al., supra. The actual linear amino acid sequence may contain fewer
or additional amino acids corresponding to a shortening of, or insertion into, a FR or HVR
of the variable domain. The Kabat numbering of residues may be deternuned for a given
antibody by alignment at regions of homology of the sequence of the antibody with a
“standard” Kabat numbered sequence. Typically, the Kabat numbering is used when
referring to a restdue in the variable domains (approximately residues 1-107 of the light
chain and residues 1~113 of the heavy chain), whereas the EU numbering svstem or ndex
{e.g., the EU index as in Kabat, numbering according to EU 1g(G1) 1s generally used when
referring o a residue in the heavy chain constant region.

16061} “Full length” or “intact” antibodies typically include heavy chains with an Fc
region, e.g., as opposed 1o an antibody fragment. Antigen-binding “Fab™ fragments with a
single antigen binding site may be released from the residual Fc fragment by papain
digestion. F(ab’)2 fragments include two antigen-binding siles produced by pepsin
treatment of an antibody. Antibody fragrents will, however, include one or more antibody
variable regions.

16862] An “Fv” fragment contains a complete antigen-binding site. A single chain Fv
{scFv) can include a VH and a VL domain linked by a peptide linker such that the VH and
VL domains associate, e.g., as in an antibody or Fab fragment, such that the HVRs form an
antigen binding site. See Pluckthin, in The Pharmacology of Monoclonal Antibodies, vol.
113, Rosenburg and Moore eds., (Springer-Verlag, New York, 1994), pp. 269-315. In
sorne embodiments, the scFv is fused to an antibody Fc domain (e.g., scFv-F¢). While six
HVRs typically comprise an antigen binding site, a single variable domain with three HVRs
is still capable of binding an antigen, albeit at a lower affinity. See Hamers-Casterman et
al., Nature 363:446-448 (1993); Shenffl et al., Nature Struct. Biol 3:733-736 (1996},
Single domain antibodies (e.g., camelid antibodies) typically include a single, monomeric
variable domain for antigen binding. Single heavy chain (VHH) and single light chain
antibodies are also known, A Fab’ fragment typically includes a few more residues at the
C-terminal end than a Fab fragment. A Fab’-SH includes cysteine residues with a free
thiol. Various chemical couplings of antibody fragments are known in the art.

{6663 A “diabody” includes antibody fragments with two antigen-binding sites. These

include a VH and VL domain connected by a hinker, which is typically too short to facilitate
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pairing of domains in the same chain. Diabodies may be bivalent or bispecific. Tribodies
and tetrabodies, or other numbers of VH/V L domains are known. See Hudson et al., Nat.
Med 9:129-134 (2003},

[6664] As used herein, a “monoclonal” antibody refers {0 an antibody oblained froma
population of substantially homogeneous antibodies, e.g., substantially identical but
allowing for minor levels of background mutations and/or modifications. “Monocional”
denoteas the substaniially homogeneous character of antibodigs, and does not require
production of the antibody by any particular method. In some embodiments, a monoclonal
antibody 1s selected by 1ts HVR, VH, and/or VL sequences and/or binding properties, . g.,
selected from a pool of clones {e.g., recombinant, hybridoma, or phage-derived). A
monoclonal antibody may be engineered to include one or more musations, e.g., to affect
binding affinity or other properties of the antibody, create a humanized or chimeric
antibody, improve antibody production and/or homogeneity, engineer a multispecific
antibody, resultant antibodies of which are still considered to be monoclonal in nature. A
population of monoclonal antibodies may be distinguished from polyclonal antibodies as
the individual monoclonal antibodies of the population recognize the same antigeruc site. A
variety of technigues for production of monocional antibodies are known; see, ¢.g., the
hybridoma method {(e.g., Kohler and Milstein, Nafure, 256:495-97 (1975); Hongo ef al.,
Hybridoma, 14 {3): 253-260 (1995, Harlow ef al., Antibodies: A Laboratory Manual,
(Cold Spring Harbor Laboratory Pregs, 2nd ed. 1988); Hammerling ef /., in: Monocional
Antibodies and T-Cell Hybridomas 563-681 (Elsevier, N.Y ., 1981}), recombinant DNA
methods {see, e.g, U.S. Pat. No. 4,816,567}, phage-display technologies (see, e.g.,
Clackson ef al., Nature, 352 624-628 (1991); Marks er al., J. Mol Biol 222: 581-397
(1992); Sidhu er al., J. Mol Biol 338(2). 299-310(2004); Lee ¢f al., J. Mol Biol 340(5).
1073-1093 (2004}, Fellouse, Proc. Natl Acad Sci. USA 101(34); 12467-12472 {2004); and
Lee et al., J. Immunol Methods 284(1-2): 119-132 (2004), and technologies for producing
human or human-like antibodies in animals that have parts or all of the human
immunoglobulin loci or genes encoding human immunoglobulin sequences {see, e.g., WO
1998/24893; W 1996/34096; W 1996/33735;, W0 1991/10741; Jakobovits ef af., Proc.
Natl. Acad. Sci. US4 90: 2551 (1993); Yakobovits ef al., Nature 362: 255-258 (1993},
Bruggemann ef al., Year in immunol 7:33 (19933, U.S. Pat. Nos. 5,545, 807; 5,545,806;
5,569,825, 5.625,126; 5,633 425; and 5,661,016: Marks ef al., Bio/Technology 10: 779-783

(1992); Lonberg et al., Nature 368 856-859 (1994); Morrison, Nature 368 812-813
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{(1994); Fishwild ef al., Nature Biotechnol. 14; 845-851 (1996); Neuberger, Nanure
Biotechnol. 14: 826 (1996); and Lonberg and Huszar, fnrern. Rev. Immunol. 13; 65-93
(1995),

16065} “Chimerie” antibodies may refer to an antibody with one portion of the heavy
and/or light chain from a particular isotype, class, or organism and another portion from
another isotype, class, or organism. In some embodiments, the variable region will be from
one source or organism, and the constant region will be from another.

(3066} “Humanized antibodies” may refer to antibodies with predominantly human
sequence and a mimamal amount of non-huran {e.g., mouse or chicken) sequence. In some
embodiments, a humanized antibody has one or more HVR sequences (bearing a binding
specificity of interest) from an antibodv dertved {rom a non-human (e.g., mouse or chicken)
organism grafted onto a human recipient antibody framework (FR). In some embodiments,
non-human residues are further grafted onto the human framework (not present in either
source of recipient antibodies), e.g., to improve antibody properties. In general, a
humanized antibody will comprise substantially all of at least one, and typically two,
variable doroains, in which all or substantially all of the hypervariable loops correspond to
those of a non-human immunoglobulin, and all or substantially all of the FRs are those of a
human immunoglobulin sequence. The humanized antibody optionally will also comprise at
least a portion of an immunoglobulin constant region (Fc¢), typically that of a human
immunoglobulin. See Jones ef af., Nature 321:522-525 (1986); Riechmann ef af., Nature
332:323-329 (1988}, and Presta, Curr. Op. Struct. Biol. 2:593-5%6 {1992).

[BG67] A “human” antibody may refer to an antibody having an amino acid sequence
which corresponds to that of an antibody produced by a hurnan and/or has been made using
any of the techniques for making human antibodies as disclosed herein. Human antibodies
can be produced using various techniques known in the art, including phage-display
libraries. Hoogenboom and Winter, J Mol Biol, 227381 (1991); Marks et al., J Mol
Biol., 222:581 (1991); preparation of human monoclonal antibodies as describad in Cole er
al., Monocional Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985); Boemer ef /.,
S Immunol., 147(1):86-95 (1991); and by administering the antigen (o a transgenic animal
that has been modified to produce such antibodies in response to antigenic challenge, but
whose endogenous loci have been disabled, e g, immunized xenomice (see, e.g, U S, Pat.

Nos. 6,075,181 and 6,150,584 regarding XENOMOUSE™ technology} or chickens with
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human imnmunoglobulin sequence(s) (see, e.g., WO2012162422, WO2011019844, and
WO2013059159),

[6G68] As used herein, the term “linker” refers to a linkage between two elements, e.g.,
protein domains. In some embodiments, a linker can be a covalent bond or a spacer. The
term “spacer” refers {0 a moiety {e.g., a polvethyliene glycol (PEG) polymer) or an amino
acid sequence (e.g., a 1-200 amino acid sequence)} occurring between two polypeptides or
polypeptide domains 1o provide space or flexibility {or both space and flexibility) between
the two polypeptides or polypeptide domains. In some embodiments, an amino acid spacer
1s part of the primary sequence of a polypeptide (e.g., joined to the spaced polypeptides or
polypeptide domains via the polypeptide backbone}.

16669 The term "cyiotoxic agent” as used herein may refer to any agent that inhibits
cellular proliferation or induces cell death. Cyviotoxic agents include, but are not limited to,
chemotherapewtic agents; radioactive isotopes; growth inhibitory agents; and toxins such as
small molecule toxins or enzymatically active toxins, including fragments and/or variants
thereof. Exemplary cytotoxic agents include without limitation metabolic inhibitors, anti-
microtubule agents, platinum containing compounds, alkvlating agenis, proteasome
inhibitors, topoisomerase I inhibitors, antimetabolites, topoisomerase I inhibitors, signal
transduction pathway inhibitors, non-receptor tvrosine kinase angiogenesis inhibitors,
hormones and bormonal analogues, proapoptotic agents, inhubitors of LDH-A, cell cyvcle
inhibitors, HDAC inhibitors, and antibiotic agents.

G676 As used herein, a “label” may include any moiely that serves as a detection
agent, e.g., of binding between a labeled antibody of the present disclosure and a
macromolecule or cell. Exermplary labels include without himitation fluorescent {e.g.,
compounds or proteins}, radicactive, or enzymatic moieties, as well as affinity purnification
tags.

[6G71] As used herein, an antibody may be said to “bind” an antigen with an affinity
sufficient to render the antibody useful for in virre and/or iz vive manipulation of the
antigen. In some embodimenis, an antibody that “binds™ an antigen has a dissociation
constant (Kp) for the antigen that 1s less than or equal to TuM at 25°C.

16G72] As used herein, the term “affinity” or “binding affinity™ refers to the strength of
the binding interaction between two molecules. Generally, binding affinity refers to the
strength of the sum total of non-covalent mteractions between a molecule and 1ts binding

partner, such as a high affinity SIRP-o D1 vanant and CD47. Unless indicated otherwise,
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binding atfinity refers to mirnsic binding atfinity, which reflects a 1.1 mieraction between
members of a binding pair. The binding affinity between two molecules is commonly
described by the dissociation constant (o) or the association constant (Ka). Two molecules
that have low binding affimity for each other generally bind slowly, tend {o dissociate easily,
and exhibit a large Ko, Two molecules that have high affinity for each other generally bind
readily, tend fo remain bound longer, and exhibit a small Kp. In some embodiments, the Kp
of two interacting molecules is determined using known methods and techniques, e.g.,
surface plasmon resonance (SPR). Ko can be calculated as the ratio of kest/kon.

[BG73] As used herein, the term “Kp less than” refers to a numerically smaller Kp value
and an increasing binding affinity relative to the recited Kp value. As used herein, the term
“Kob greater than” refers to a numerically larger Ko value and a decreasing binding atfinity
relative to the recited Ko value.

16674] As used herein, “treatment” may refer to therapeutic adminisiration of a
molecnle, compound, formulation, composition, etc. so as 1o alter one or more pathological
svrapioms in an individual or cell being treated. Desirable effects of treatment can include
without linutation decelerating disease progression, ameliorating or palliating a
pathological sympiom or disease state, improving prognosis, and/or achieving disease
remission. For example, an individual’s cancer 1s successfully “treated” if one or more
symptoms associated with cancer are mitigated or abolished, such as, without imitation,
reducing the proliferation of cancer cells, eliminating cancer cells or tumor burden,
decreasing symptoms resuliing from the cancer, increasing the quality of life of the
mndividual, lessening the dose of other medication(s), and/or prolonging survival of the
mdividual. As another example, an autoimmune or inflammatory disease may be
successfully “treated” if one or more symptoms associated with the autoimmune or
inflammatory disease are mitigated or abolished, such as, without limitation, reducing
autoreactive immune cells and/or inflammatory immune cells or cytokines, decreasing
immune activation and/or inflammation, stowing or nutigating organ damage resulting from
the disease, decreasing symptoms resulfing from the disease, increasing the quality of life
of the ndividual, lessening the dose of other medication(s), and/or prolonging survival of
the individual.

16G75] As used herein, “delaving progression” of a disease may refer to slowing,
retarding, deferring, postponing development of stabilizing, or otherwise hindering the

gl

pathological course of the disease. In some embodiments, the term mav refer to a delay
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sufficient 1o effectively encompass prevention, e.g., in preventing the individual from
developing the disease. In some embodiments, e.g., an advanced cancer, delaying
progression may include delaying metastasis. One of skill in the art will appreciate that the
precise length of delay may depend, e.g., upon the specific disease, condition of the
individual, and the like.

[3376] The terms “cancer’ and “cancerous” may describe dysregulated or unregulated
cell growth/proliferation by a cell or cells in a mammal. Any cancer type known in the art
may be included, such as but not limited to carcimoma, sarcoma, lymphoma, leukemia,
lvmphoma, and blastoma. More particular examples of such cancers include, but are not
limited to, lung cancer, squamous celf cancer, brain tumors, glioblastoma, head and neck
cancer, hepatocellular cancer, colorectal cancer {e. g, colon or reclal cancers), Hiver cancer,
bladder cancer, gasiric or stomach cancer, pancreatic cancer, cervical cancer, ovarian
cancer, cancer of the urinary tract, breast cancer, peritoneal cancer, uterine cancer, salivary
gland cancer, kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer, anal
carcinoma, penile carcinoma, melanoma, multiple myeloma and B-cell lvmphoma
(including non-Hodgkin's lymphomas (NHL)); acute lyrophoblastic leukemia (ALL);
chronic lvmphocyiic leukemia (CLL); acute myeloid leukenvia (AML); Merkel cell
carcinoma; hairv cell leukemia; chronic myeloblastic leukemia (CML); and associated
metastases.

[36G77] As used herein, the term “effective amount”™ may refer to an amount of an
antibody of the present disclosure or a pharmaceutical composition containing an antibody
of the present disclosure that is sufficient and effective in achieving a desired therapeutic
effect in treating or delaying progression of a patient having a disease, such as a cancer,
e.g., solid tumor or hematological cancer. In some embodiments, a therapeutically effective
amount will avoid adverse side effects, and/or such side effects will be owtweighed by
beneficial effects. An effective amount may depend upon the individual being treated, e.g.,
age, weight, sex, disease state, as well as the ability of the agent to produce a desired
response.  An effective amount can be administered in one or more administrations. AsS in
the clinical context, an effective amount of a drug, compound, or pharmaceutical
composition may or may not be achieved in conjunction with another drug, compound, or
pharmaceutical composition, such as another therapeutic agent. Thus, an “effective

amount” may also be considered in the context of administering one or more additional
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therapeutic agents, and a single agent may be considered to be given in an effective armount
if, in conjunction with one or more other agents, a desirable result may be or 1s achieved.
[6G78] As used herein, the term “pharmaceutical composition” may refer to a medicinal
or pharmaceutical formulation that inclodes an active ingredient as well as excipients or
diluents {or both excipients and diluents) and enables the active ingredient (o be
administered by suitable methods of adnunistration. In some embodiments, the
pharmaceutical compositions disclosed hersin include pharmaceutically acceptable
components that are compatible with one or more antibodies of the present disclosure. In
sorue embodiments, the pharmaceutical coraposition 1s in tablet or capsule form for oral
admimstration or in agqueous form for infravenous or subcutaneous administration, for
example by injection.

16679 As used herein, the terms “subject,” “individual,” and “patient” are used
interchangeably to refer to a vertebrate, for example, a mammal. Mammals include, but are
not limited to, murines, simians, humans, farm animals, sport animals, and pets.

[BG8G] As used herein, “in conjunciion with” or “in combination with” may refer to
adnunistration of one therapeutic in addition to {e.g., before, during, and/or after) another

therapeutic.

Antibodies

16081] Certain aspects of the present disclosure relate to antibodies that bind the
extraceltular domain (e.g., the D1 domain} of a human SIRP-u polvpeptide. In some
embodiments, the aniibody is a humanized antibody. Tn some embodiments, the antibody is
a monoclonal antibody.

16632} In some embodiments, an antibody of the present disclosure comprises a heavy
chain comprising a VH domain shown in Table 2 and/or a light chain comprising a VL
domain that comprises an amino acid sequence according to the formula
SYELTQPPSVSVSPGUTARITCSGGSYSSYYYAWYQQKPGOQAPVTLIYSDDKRPSNI
PERFSGSSSGTTVTLTISGVQAEDEADYYCGGYDQSSYTNPFGXiGTXXETVE (SEQ
IDNOT7D, where Xnis Gor T, Xo s K, G or R and Xa s Loor V. In some embodiments,
an antibody of the present disclosure comprises a heavy chain comprising a VH domain
shown in Table 2 and a light chain comprising a VL domain that comprises an amino acid
sequence according to the formula

SYELTQPPSVSVSPGOTARITCSGGRYSSYYYAWYQOQKPGQAPVTLIYSDDKRPSNI
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PERFSGSSSGTTVTLTISGVQAEDEADYYCGGYDQSSYTNPFGXuGTXXSTVL (SEQ
IDNO:T1), where Xpis Gor T, Xois K, @, or R; and X315 L or V. In some embodiments
of anv of the above embodiments, the VL domain does not comprise the sequence of SEQ
1D NG:25. In certain embodiments, an antibody of the prasent disclosure comprises a
heavy chain comprnising a VH domain that comprises the amino acid sequence of SEQ ID
NGO:26 and a light chain comprising a VL domain that comprises an amino acid sequence
according to the formula
SYELTQPPSVSVSPGQTARITCSGGSYSSYYYAWYQOKPGQAPVTLIYSDDKRPSNI
PERFSGSSSGTTVILTISGVOAEDEADYYCGGYDOSSYINPFGXGTXXETVL (SEQ
IDNOG T, where Xy is GorT; X2 is K @, or R and Xs1s L oor V. In some embodiments,
the VL domain does not comprise the sequence of SEQ ID NG: 25, In some embodiments,
an antibody of the present disclosure comprises a heavy chain comprising a VH domain
shown in Table 2 and/or a light chain comprising a VL domain shown in Table 1. In some
embodiments, an antibody of the present disclosure comprises a heavy chain comprising a
VH domain shown in Table 2 and a light chain comprising a VL domain shown in Table 1.
[G083] In some embodiments, an antibody of the present disclosure comprises a heavy
chain comprising a VH domain that comprises the amino acid sequence of SEQ ID NG:26
and/or a light chain comprising a VL domain that comprises an amino acid sequence
selected from SEQ ID NGs:39-41. In some embodiments, an antibody of the present
disclosure comprises a heavy chain comprising a VH domain that comprises the amino acid
sequence of SEQ ID N(O:26 and a light chain comprising a VL domain that comprises an
amino acid sequence selected from SEQ 1D NOs:39-41.

[G084] In some embodiments, an antibody of the present disclosure comprises a heavy
chain comprising a VH domain shown in Table 2 and/or a light chain comprising an amino
actd sequence selected from SEQ ID NOs:48-57. In some embodiments, an antibody of the
present disclosure comprises a heavy chain comprising a VH domain shown in Table 2 and
a light chain comprising an amino acid sequence selected from SEQ 1 NOs:48-57. In
some embodiments, an antibody of the present disclosure comprises a heavy chain
comprising a VH domain that comprises the amino acid sequence of SEQ 1D NOG:26 and/or
a light chain comprising an amino acid sequence selected froma SEQ 1D NOs:48-57. In
some embodiments, an antibody of the present disclosure compiises a heavy chain
comprising a VH domain that comprises the amino acid sequence of SEQ ID NG:26 and a

light chain comprising an amino acid sequence selected from SEQ 1D NOs:48-57. In some
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embodiments, an antibody of the present disclosure comprises a heavy chain comprising a
VH domain that comprises the amino acid sequence of SEQ 1D NO:81 and a light chain
comprising an amino acid sequence selected from SEQ 1D NOs:48-57. In some
embodiments, an antibody of the present disclosure comprises a heavy chain comprising a
VH dorain that comprises the amine acid sequence of SEQ 113 NO:83 and a light chain
comprising an amino acid sequence selected from SEQ 1D NQOs:48-37. In some
embodiments, an antibody of the present disciosure comprises a heavy chain comprising a
VH domain that comprises an amino acid sequence selected from SEQ ID NOs:77-111 and
a light chain comprising an amimo acid sequence selected from SEQ 1D NOs:48-57. Tn
some embodiments, an antibody of the present disclosure comprises a heavy chain
comprising a VH domain that comprises an amino acid sequence selected from SEQ ID
NOs:77-111 and a light chain that coroprises an amino acid sequence selected from SEQ 1D
WNOs:48-31. In some embodiments, an antibody of the present disclosure comprises a heavy
chain comprising a VH domain shown in Table 2 and a constant domain that comprises an
amino acid sequence selected from the group consisting of SEQ D NOs:33, 34, and 137
and/or a hight chain comprising an anuno acid sequence selected from SEQ 1D NOs:48-37.
In some embodiments, an antibody of the present disclosure comprises a heavy chain
comprising an amino acid sequence selected from the group consisting of SEQ 1D NGs:60,
61, and 129 and/or a light chain cornprising an amino acid sequence selected from SEQ ID
WNOs:48-57.

[B385] In some embodiments, an anfibody of the present disclosure comprises a heavy
cham comprising a VH domain that comprises an amino acid sequence selected from SEQ
D NOs:26, 81, or 83 and a light chain that comprises an amino acid sequence selected from
SEQ ID NOs:48-57. In some embodiments, an antibody of the present disclosure
comprises a heavy chain comprising a VH domain that comprises an amino acid sequence
selected from SEQ 1D NOs:26, 81, or 83 and a light chain comprising a VL domain that
comprises an anung acid sequence selected from SEQ 1D N(Gs:39-41. Insome
embodiments, an antibody of the present disciosure comprises a heavy chain comprising a
VH domain that comprises the amino acid sequence of SEQ ID NO:26 and a light chain
comprising a2 VL domain that comprises an anuno acid sequence selected from SEQ ID
N{5:39-41,

{6036} In some embodiments, an antibody of the present disclosure comprises a heavy

chain comprising a VH domain that comprises an amino acid sequence selected from SEQ
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T NOs:26, 81, or 83 and a light chain that comprises a VL domain sequence selected from
SEQ 1D NOs:39-41 and a CL domain comprising a sequence selected from SEQ 1D
N{s:36-38. In some embodiments, an anttbody of the present disclosure comprises a heavy
chain comprising a VH domain that comprises the amino acid sequence of SEQ ID NG:26
and a hight chain that comprises a VL domain sequence selected from SEQ 1D NOs:39-41
and a CL domain comprising a sequence selected from SEQ 1D NOs:36-38,

LHES In some embodiments, an antibody of the present disclosure comprises a heavy
cham comprising a VH domain that comprises an amino acid sequence selected from SEQ
1D NOs:26, 81, or 83 and a light chain that comprises a VL. domain comprising the
sequence of SE( ID NO:25 and a CL domain seguence selected from SEQ 1D NOs:43-46.
In some embodiments, an antibody of the present disclosure comprises a heavy chain
comprising a VH domain that comprises the amino acid sequence of SEQ ID NO:26 and a
light chain that comprises a VL domain comprising the sequence of SEQ IDNO:25 and a
CL domain sequence selected from SEQ 1D N{s:43-46.

3388 In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises a VH domain comprising the amino acid sequence of SEQ 1D NG:83
and a light chaim that comprises a VL domain sequence selected from SEQ 1D NOUs:39-41.
In some embodiments, an antibody of the present disclosure comprises a heavy chain that
comprises a VH domain comprising the amino acid sequence of SEQ TR N(:83 and a light
cham that comprises a V0 domain comprising the amino acid sequence of SEQ 1D NO:40.
In some embodiments, an antibody of the present disclosure comprises a heavy chain that
comprises a VH domain comprising the amino acid sequence of SEQ 1D NGO:83 and a light
chain that comprises the amino acid sequence of SEQ 1D NO:55.

[6GRY] In some embodiments, an antibody of the present disclosure comprises a heavy
chain comprising an amino acid sequence selected from the group consisting of SEQ ID
NOs:119-123 and a light chain that comprises a VL domain sequence selected from SEQ
3 NOs:39-41. In some embodiments, an antibody of the present disclosure comprises a
heavy chain comprising an amino acid sequence selected from the group consisting of SE(
D NOs:119-123 and a light chain that comprises a VL domain comprising the amino acid
sequence of SEQ 1D NO:40. In some embaodiments, an antibody of the present disclosure
comprises a heavy chain comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs:119-123 and a light chain that comprises the amino acid

sequence of SEQ 1D NO:55. In some embodiments, an antibody of the present disclosure
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comprises a heavy chain that comprises the amino acid sequence of SEQID NG 11%and a
light chain that comprises the arvino acid sequence of SEQ 1D NO:55. In some
embodiments, an antibody of the present disclosure comprises a heavy chain that comprises
the amino acid sequence of SEQ ID NO: 120 and a light chain that comprises the amino acid
sequence of SEQ 1D NO:55. In some embodiments, an antibody of the present disclosure
comprises a heavy chain that comprises the amino acid sequence of SEQ ID NO:i21l and a
light chain that comprises the amino acid sequence of SEQ 1D NO:55. In some
embodiments, an antibody of the present disclosure comprises a heavy chain that comprises
the amino acid sequence of SEQ 1D NO:122 and a hight chain that comprises the anuno acid
sequence of SE(Q ID NO:55. In some embodiments, an antibody of the present disclosure
comprises a heavy chain that comprises the amino acid sequence of SEQGID NG 123 and a
light chain that comprises the amino acid sequence of SEQ 1D NO:55.

[3G90] In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises a3 VH domain comprising the amino acid sequence of SEQ 1D NO:26
and a conslant domain sequence selected from the group consisting of SEQ ID NOs:132-
139; and/or a light chain comprising a VL domain that comprises the arnino acid sequence
of SE( ID NO:40. In some embodiments, an antibody of the present disclosure comprises
a heavy chain that comprises a VH domain comprising the amino acid sequence of SEQ 1D
NG 26 and a constant domain sequence selected from the group consisting of SEQ ID
WN0s:33,34, and 137, and/or a light chain comprising a VL domain that comprises the amino
acid sequence of SEQ ID NO:40. In some embodiments, an antibody of the present
disclosure comprises a heavy chain that comprises a VH domamn comprising the amino acid
sequence of SEQ ID NQ:26 and a constant domain sequence selected from the group
consisting of SEQ 1D NOs:132-139; and/or a light chamn comprising the amino acid
sequence of SEQ ID NO:55. In some embodiments, an antibody of the present disclosure
comprises a heavy chain that comprises a VH domain comprising the amino acid sequence
of SEQ 1D NO:26 and a constant domain sequence selected from the group consisting of
SEQ ID NGs:33,34, and 137, and/or a light chain comprising the amino acid sequence of
SEQ ID NO:SS.

(6091} In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises an amino acid sequence selected from the group consisting of SEQ 1D
NOs:124-131; and/or a hight chain comprising a VL domain that comprises the anuno acid

sequence of SEQ 1D NO:40. In some embodiments, an antibody of the present disclosure
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comprises a heavy chain that comprises an amino acid sequence selected from the group
consisting of SEQ 1D NOs:60, 61, and 129; and/or a light chain comprising a VL domain
that comprises the amino acid sequence of SEQ ID N(:40. In some embodiments, an
antibody of the present disclosure comprises a heavy chain that comprises an amino acid
sequence selected from the group consisting of SEQ 1D NQs:124-131; and/or a light chain
comprising the amino acid sequence of SEQ H>» NO:55. In some embodiments, an antibody
of the present disclosure comprises a heavy chain that comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:60, 61, and 129; and/or a light chain
comprising the amino acid sequence of SEQ 1D NG:35. In some embodiments, the heavy
chain comprises the amino acid sequence of SEQ 1D NO:60, and the light chain comprises
the amino acid sequence of SEQ ID NG5S, In some embodiments, the heavy chain
comprises the amino acid sequence of SEQ 1D NO:61, and the light chain coraprises the
amino acid sequence of SEG 1D NO:55. In some embodiments, the heavy chain comprises
the amino acid sequence of SEQ 1D N 137, and the fight chain comprises the amino acid
sequence of SEQ IDNG:35,

[6392] In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises an amino acid sequence selected from SEQ I NOs:58-62 and/or a
light chain comprising a VL domain that comprises an amino acid sequence according to
the formula
SYELTQPPSVSVSPGQTARITCSGGSYSSYYYAWYQQOKPGOAPYTLIVSDDKRPSNI
PERFSGSSSGTTVTLTISGVQAEDEADYYCGGYDQSSYTNPFGXGGTXXETVLE (SEQ
IDNOT7Y, where Xnis Gor T, Xo s K, @ or R and Xa s Loor V. In some embodiments,
an antibody of the present disclosure comprises a heavy chain that comprises an armino acid
sequence selected from SEQ ID NOs:58-62 and a light chain comprising a VL domain that
comprises an amino acid sequence according to the formula
SYELTQPPSVSVSPGOTARITCSGGSYSSYYYAWYQOQRPGRQAPVTLIYSDDKRPANT
PERFSGSSSGTTVTLTISGVQAEDEADYYCGGYDQSSYTNPFGX GT2XGTVL (SEQ
IDNOG7L, where Xais GorT, Xo s K, @, or R and Xa s Lo or V. In some embodiments
of any of the above embodimenis, the VL domain does not comprise the sequence of SEQ
B NG:23.

16693} In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises an amino acid sequence selected from SEQ 1D N(3s:58-62 and a light

chain comprising a VL domain shown in Table §. In some embodiments, an antibody of
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the present disclosure comprises a heavy chain that comprises an amino acid sequence
selected from SEQ 1D NOs:58-62 and a light chain comprising a VL domain that comprises
an amino acid sequence selected from SEQ D NOs:39-41. In some embodiments, an
antibody of the present disclosure comprises a heavy chain that comprises an amino acid
sequence selected from SEQ D NOs:58-62 and a light chain comprising an anuno acid
sequence selected from SEQ D NOs:48-57. In some embodiments, an antibody of the
present disclosure comprises a heavy chain that comprises an amino acid sequence selected
from SEQ ID NOs:58-62 and a light chain comprising a VL domain that comprises an
amino acid sequence selected from SEQ D NOs:39-41 and a CL domain that comprises an
amino acid sequence selected from SEQ 1D NOs:36-38. In some embodiments, an
antibody of the present disclosure comprises a heavy chain that comprises an amino acid
sequence selected from SEQ D NOs:58-62 and a light chain comprising a VL domain that
comprises the amino acid sequence of SEQ 1D NO:25 and a CL domain that comprises an
amino acid sequence selected from SEQ 1D NOs:43-46.

[30394] In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amino acid sequence of SEQ 1D NO:62 and a light chain that
comprises the amino acid sequence of SEQ 1D NO:32. In some embodiments, an antibody
of the present disclosure comprises a heavy chain that comprises the amino acid sequence
of SEQ ID NG:62 and a light chain that comprises the amino acid sequence of SEQ ID
W53, In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amino acid sequence of SEQ ID NO:62 and a light chain that
comprises the amno acid sequence of SEQ 1D NG:54. In some embodiments, an antibody
of the present disclosure coraprises a heavv chain that comprises the anuno acid sequence
of SE( ID NO:62 and a light chain that comprises the amino acid sequence of SEQ ID
N3:55. In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amuno acid sequence of SEQ 1D NG:62 and a hight chain that
comprises the amino acid sequence of SEQ 1D NO:56. In some embodiments, an antibody
of the present disclosure comprises a heavy chain that comprises the amino acid sequence
of SEQ TD NO:62 and a light chain that comprises the amino acid sequence of SEQ 1D
NO:57.

6G95] In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amino acid sequence of SEQ 1D NO:58 and a light chain that

comprises the amino acid sequence of SEQ 1D NO:532. In some embodiments, an antibody
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of the present disclosure comprises a heavy chain that comprises the amino acid sequence
of SEQ 1D NG:39 and a light chain that comprises the anmino acid sequence of SEQ 1D
NO:52. In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amuno acid sequence of SEQ 1D NO:60 and a hight chain that
comprises the amino acid sequence of SEQ 1D NO:532. In some embodiments, an antibody
of the present disclosure comprises a heavy chain that comprises the amino acid sequence
of SEQ 1D NO:61 and a light chain that comprises the amino acid sequence of SEQ 1D
NG:52,

[30396] In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amino acid sequence of SE(Q 1D NO:538 and a light chain that
comprises the amino acid sequence of SEQ 1D NQ:53. In some embodiments, an antibody
of the present disclosure comprises a heavy chain that coraprises the amino acid sequence
of SEQ 1D NO:59 and a light chain that comprises the amino acid sequence of SEQ 1D
WN(G:53, In some embodiments, an anfibody of the present disclosure comprises a heavy
chamn that comprises the amino acid sequence of SEQ ID NO:60 and a light chain that
comprises the amno acid sequence of SEQ 1D NO:33. In some emnbodiments, an antibody
of the present disclosure comprises a heavy chain that comprises the amino acid sequence
of SEQ 1D NO:61 and a light chain that comprises the amino acid sequence of SEQ ID
NO:53.

[30G97] In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amino acid sequence of SEQ ID N{O:58 and a light chain that
comprises the amno acid sequence of SEQ 1D NG:54. In some embodiments, an antibody
of the present disclosure coraprises a heavv chain that comprises the anuno acid sequence
of SE ID NO:59 and a light chain that comprises the amino acid sequence of SEQ ID
NO:54. In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amuno acid sequence of SEQ 1D NO:60 and a hight chain that
comprises the amino acid sequence of SEQ 1D NO:54. In some embodiments, an antibody
of the present disclosure comprises a heavy chain that comprises the amino acid sequence
of SEQ TD NO:61 and a light chain that comprises the amino acid sequence of SEQ 1D
NG54,

6G98] In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amino acid sequence of SEQ 1D NO:58 and a light chain that

comprises the amino acid sequence of SEQ 1D NO:35. In some embodiments, an antibody
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of the present disclosure comprises a heavy chain that comprises the amino acid sequence
of SEQ 1D NG:39 and a light chain that comprises the anmino acid sequence of SEQ 1D
N3:55. In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amuno acid sequence of SEQ 1D NO:60 and a hight chain that
comprises the amino acid sequence of SEQ 1D NO:35. In some embodiments, an antibody
of the present disclosure comprises a heavy chain that comprises the amino acid sequence

of SEQ 1D NO:61 and a light chain that comprises the amino acid sequence of SEQ 1D
NQ:55.

[3399] In some embodiments, an antibody of the present disclosure comprises a heavy
chain that comprises the amino acid sequence of SE(Q 1D NO:58 and a light chain that
comprises the amino acid sequence of SEQ 1D NQ:56. In some embodiments, an antibody
of the present disclosure comprises a heavy chain that compnises the amino acid sequence
of SEQ 1D NO:59 and a light chain that comprises the amino acid sequence of SEQ 1D
WNG:56. In some embodiments, an anfibody of the present disclosure comprises a heavy
chamn that comprises the amino acid sequence of SEQ ID NO:60 and a light chain that
comprises the amano acid sequence of SEQ 1D NO:36. In some emnbodiments, an antibody
of the present disclosure comprises a heavy chain that comprises the amino acid sequence
of SEQ 1D NO:61 and a light chain that comprises the amino acid sequence of SEQ ID
NO:56.

{3160} In some embodiments, an antibody of the present disclosure comprises a heavy chain
that comprises the amino acid sequence of SEQ ID N{O:58 and a light chain that comprises
the amino acid sequence of SEQ D NO:37. In some embodiments, an antibody of the
present disclosure corprises a heavy chain that comprises the anuno acid sequence of SEQ
ID NO:59 and a light chain that comprises the anuno acid sequence of SEQ 1D NG:57. In
some embodiments, an antibody of the present disclosure comprises a heavy chain that
comprises the amino acid sequence of SEQ 1D NO:6O and a light chaim that comprises the
amino acid sequence of SEG 1D NO:57. In some embodiments, an antibody of the present
disclosure comprises a heavy chain that comprises the amino acid sequence of SEQ ID
NO:61 and a hight chain that comprises the amino acid sequence of SEQ ID NG:57.

{3181} In some embodiments, an antibody of the present disclosure comprnises a heavy chain
that comprises a VH domain comprising a sequence selected from SEQ ID NOs:77-111 and a
light chain that comprises a VL domain comprising the sequence of SEQ ID NG:25. In some

embodiments, an antibody of the present disclosure comprises a heavy chain that comprises a
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VH domain comprising a sequence selected from SEQ ID NOs:77-111 and a light chain that
comprises a VL domain comprising a sequence selected from SEQ 1D NOs:39-41. In some
embodiments, an antibody of the present disclosure comprises a heavy chain that comprises a
VH domain comprising a sequence selected from SEQ ID NOs:77-111 and a light chain that
comprises a VL domain comprising a sequence selected from SEQ 1D NOs:39-41 and a CL
domain comprising a sequence selected from SEQ 1D NOs:36-38. In some embodiments, an
antibody of the present disclosure comprises a heavy chain that comprises a VH domain
comprising a sequence selected from SEQ 1D NOs:77-111 and a light chain that comprises a
VL domain comprising the sequence of SEQ 1D NO:25 and a CL domain comprising a
sequence selected from SEQ ID NQOs:43-46. In some embodiments, an antibody of the
present disclosure comprises a heavy chain that comprises a sequence selected from SEGQ 1D
NOs: 114~123 and a ight chain that comprises a sequence selected from SEQ 1D NOs:47-63.
In some embodiments, an antibody of the present disclosure comprises a heavy chain that
comprises a sequence selected from SEQ 1D NOs:124-131 and a light chain that comprises a
sequence selected from SEQ TR N(O3:47-63. Tn some embodiments, an antibody of the
present disclosure corprises a heavy chain that comprises a sequence selected from SEQ 1D
MN(s:114-131 and a light chain that comprises a sequence selected from SEQ 1D N({s:47-63,
[6162] In some embodiments, an antibody of the present disclosure comprises a heavy chain
that comprises an amino acid sequence selected from SEQ ID NOs:114-118 and a light chain
that comprises an amino acid sequence selected from SEQ D NOs:48-57. In some
embodiments, an antibody of the present disclosure comprises a heavy chain that comprises
an amino acid sequence selected from SEQ 1D NOs:119-123 and a hight chain that comprises
an anuno acid sequence selected from SEQ D NOs:48-57. In some embodiments, an
antibody of the present disclosure comprises a heavy chain that comprises an amino acid
sequence selected from SEQ ID NOs:114-123 and a light chain that comprises a VL domain
comprising a sequence selected from SEQ ID NOs:39-41. In some embodiments, an
antibody of the present disclosure comprises a heavy chain that comprises an amino acid
sequence selected from SEQ ID N(Os:114-123 and a light chain that comprises a VL domain
comprising a sequence selected from SEQ 1D NOs:39-41 and a CL domamn comprising a
sequence selected from SEQ ID NOs:36-38. In some embodiments, an antibody of the
present disclosure comprises a heavy chain that comprises an amino acid sequence selected

from SEQ 1D NOs:114-123 and a light chain that comprises a VL domain comprising the
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sequence of SEQ ID NO:25 and a CL domain comprising a sequence selected from SEQ 1D
NOs5:43-46.

(6163} In some embodiments, an antibody of the present disclosure comprises three UDRs
from a VH domain comprising a sequence set forth in Table 2 and/or three CDRs from a VL
domain comprising a sequence set forth in Table 1. In some embodiments, an antibody of the
present disclosure comprises a VH domain comprising a sequence that is at least 90%, at least
919, at least 92%, at least 93%, at least 9496, at least 95%, at least 96%, at least 97%, at least
08%, at least 99%, or 100% identical 1o a VH domain sequence set forth in Table 2 and
optionally three CDRs from a VH domain comprising a sequence set forth in Table 2, and/or
a V1 domain comprising a sequence that is at least 90%, at least 91%, at least 92%, at least
93%, at least 94%. at least 939, at least 96%, at least 97%, at least 98%%, at least 99%, or
100% identical to a VL. domain sequence set forth in Table 1 and optionally three CDRs from
a VL domain comprising a sequence set forth in Table 1. In some embodiments, an antibody
of the present disclosure compiises a heavy chain comprising a sequence that is at least 90%,
at feast 919, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%,
at feast 98%, at least 99%, or 100% identical to a heavy chain sequence set forth 1o Table 2
and optionally three CDRs from a VH domain comprising a sequence set forth in Table 2,
and/or a light chain comprising a sequence that is at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%. at least 96%, at least 97%, at least 98%, at least 99%, or
100% identical to a light chain sequence set forth in Table 1 and optionally three CDRs from

a VL domain comprising a sequence set forth in Table 1.

Table 1. Light chain antibodv sequences.

Mame Erescripti SEG Seqguence
on ID NGO
AB2Z5 HVR-L1 22 SGOSYSSYYYA
HVR-L2 23 SDDKRPS
HVR-L3 24 GGYDOSSYTNP
Hum1 VL 25 SYELTOPPSVSVSPGQTARITCSGGSYSSYYYAWYQ

QEPGOAPVTLIYSDDKRESNIPERFSGSSSGTTVTLTI
SGVOQAEDEADYYCGGYDOSSYTNPFGOGGTKLTVL

Hum 1 VL 39 SYELTQPPSVSVSPGOTARITCSGGSYSSYYYAWYQ
VL OKPGQAPVTLIY SDDKRPSNIPERFSGSSSGTTVTLTI
version SGVQAEDEADYYCGGYDQSSYTNPFGTGTKVTVL
1l

Huml VL 40 SYELTOPPSYSVSPGQTARITCSGGSYSSYYYAWYQ
VL OKPGQAPVTLIY SDDKRPSNIPERFSGSSSGTTVTLTI
version SGVQAEDEADYYCGGYDQSSY TNPFGGGTQLTVL
2(v2)
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Hum! VL 41 SYELTQPPSVSVSPGOTARITCSGGSYSSYYYAWYQ
VL OKPGOAPYTLLY SDDERPSNIPERFSGSSSGTTVTLTI
version SGVOQAEDEADYYCGGYDQSSYTNPFGGGTRLTVL
3(v3)
Human CL 36 RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREA
Kappa KVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTL
CL TLSKADYEKHKVY ACEVTHOQGLSSPVTKSFNRGEC
Human CL 37 GOPKANPTVTLFPPSSEELQANKATLVCLISDFYPGA
Lambda VIVAWKADGSPVEAGVETTKPSKQSNNEYAASSYL
IGLCH SLTPEQWKSHRSYSCOVTHEGSTVEKTVAPTECS
Human CL 38 GOPRKAAPSVTLFPPSSEELOANKATLVCLISDFYPGAV
Lambda TVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLT
IGLC2 PEQWKSHRSYSCOVTHEGSTVEKTVAPTECS
Human CL 12 GOPKANPTVTLFPPSSEELOANKATLVCLISDFYPGA
Lambda VTVAWKADGSPVKAGVETTKPSKOSNNEKYAASSYL
IGLCT wt SLTPEQWKSHRSYSCOVTHEGSTVERTVAPTECS
Human CL 13 GOPRKANPTVTLFPPSSEELQANKATLVCLISDEYPGA
Lambda VTVAWKADGSPVKAGVETTKPSKOSNDKYAASSYL
IGLCT. SLTPEQWKSHRSYSCQOVTHEGSTVEKTVAPTECS
N172D
Human CL 44 GOPRANPTVTLFPPSSEELQANKATLVCLISDEYPGA
Lambda VTVAWKADGSPVKAGVETTKPSKOSDNKYAASSYL
IGLCT. SLTPEQWKSHRSYSCQOVTHEGSTVEKTVAPTECS
N171D
Human CL 45 GOPRANPTVTLFPPSSEELQANKATLVCLISDEYPGA
Lambda_I VTVAWKADGSPVKAGVETTKPSKQSDSKYAASSYL
GLC1 N1 SLTPEQWKSHRSYSCQOVTHEGSTVEKTVAPTECS
71D,
N172:
(DS)
Human L 6 GOPKANPTVTLFPPSSEELQANKATLVCLISDFYPGA
Lambda ] ITVAWKADGSPVKAGVETTKPSKOQSSDK Y AASSYL
GLC1 Nt SLTPEQWESHRSYSCQVTHEGSTVEKTVAPTECS
718,
N172D
(D)
Human Light 47 SYELTOPPSVSVSPGOTARITCSGGSYSSYYYAWYQ
LC chain OKPGOAPVTLIYSDDKRPSNIPERFSGSSSGTTVTLTI
Original SGVQAEDEADYYCGGYDQSSYTNPFGGGTKLTVL
GOPKANPTVTLFPPSSEELOANKATLVCLISDFYPGA
ITVAWKADGSPVKAGVETTKPSKOQSNNK Y AASSYL
SLTPEQWESHRSYSCQVTHEGSTVEKTVAPTECS
Human Light g SYELTQPPSVSVSPGOTARITCSGGSYSSYYYAWYQ
LC chain OKPGOAPYTLLY SDDERPSNIPERFSGSSSGTTVTLTI
Original _ SGVOQAEDEADYYCGGYDQSSYTNPFGGGTKLTVL
N172D GOPKANPTVTLFPPSSEELQANKATLVCLISDFYPGA
VTVAWKADGSPVKAGVETTKPSKOSNDKYAASSYL
SLTPEQWKSHRSYSCOVTHEGSTVEKTVAPTECS
Human Light 49 SYELTOPPSVSVSPGOTARITCSGGSYSSYYYAWYQOQ
LC chain KPGOAPVTLIYSDDKRPSNIPERFSGRSSGTTVTLTISG
Original _ VOQAEDEADYYCGGYDQSSYTNPFGGGTKLTVL
N171D GOPKANPTVTLFPPSSEELQANKATLVCLISDFYPGA
VTIVAWKADGSPVEAGVETTKPSKQSDNK YAASSYL
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SLTPEQWKSHRSYSCOVTHEGSTVEKTVAPTECS

Human Light 50 SYELTOPPSVSVSPGOTARITCSGGSYSSYYYAWYQOQ
LC chain KPGQAPVTLIYSDDKRPSNIPERFSGSSSGTTVTLTISG
original VOQAEDEADYYCGGYDQSSYTNPFGGGTKLTVL
N171D, GOPKANPTVTLFPPSSEELQANKATLVCLISDFYPGA
N1728 VTVAWKADGSPVKAGVETTKPSKOQSDSKYAASSYL
SLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS
Human Light 51 SYELTQPPSVSVRPGOTARITCSGGSYSSYYYAWYQO
LC chain KPGQAPVTLIYSDDKRPSNIPERFSGSSSGTTVILTISG
original VOAEDEADYYCGGYDQSSYTNPFGGGTKLTVL
N1718, GQPKANPTVTLFPPSSEELOANKATLVCLISDFYPGA
N172D VTVAWKADGSPVKAGVETTKPSKQSSDKY AASSYL
SLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS
Human Light 52 SYELTOPPSVSVSPGOTARITCSGGSYSSYYYAWYQ
LC- chain QKPGQAPVTLIYSDDKRPSNIPERFSGSSSGTTVTLTI
Version SGVQAEDEADYYCGGYDOQSSYTNPFGTGTKVTVL
1 +DS GOPKANPTVTLFPPSSEELQANKATLVCLISDFYPGA
VTVAWKADGSPYVKAGVETTKPSKQSDSK YAASSYL
SLTPEQWKSHRSYSCOVTHEGSTVEKTVAPTECS
Human Light 53 SYELTQPPSVSVSPGOTARITCSGGSYSSYYYAWYQ
LC- chain OKPGOQAPVTLIYSDDKRPSNIPERFSGSSSGTTVTLTI
Version SGVOAEDEADYYCGGYDQSSY TNPFGTGTKVTVL
1+8D GOPKANPTVTLFPPSSEELOANKATLVCLISDFYPGA
VIVAWKADGSPVKAGVETTEPSKQSSDKY AASSYL
SLTPEQWKSHRSYSCOVTHEGSTVEKTVAPTECS
Human Light 54 SYELTQPPSVSVSPGOTARITCSGGSYSSYYYAWYQ
LC- chain OKPGOQAPVTLIYSDDKRPSNIPERFSGSSSGTTVTLTI
Version SGVQAEDEADYYCGGYDQSSY TNPFGGGTOLTVL
2+DS GOPKANPTVTLFPPSSEELOANKATLVCLISDFYPGA
VTVAWKADGSPVEAGVETTKPSKQSDSKYAASSYL
SLTPEQWKSHRSYSCOVTHEGSTVEKTVAPTECS
Human Light 53 SYELTQPPSVSVSPGOTARITCSGGSYSSYYYAWYQQ
LC- chain KPGQAPVTLIYSDDKRPSNIPERFSGSSSGTTVTLTISG
Version VOAEDEADYYCGGYDOQSSYTNPFGGGTQLTVL
2+ 8D GOPKANPTVTLFPPSSEELOANKATLVCLISDFYPGA
VTVAWKADGSPVKAGVETTEPSKQSSDKYAASSYL
SLTPEQWESHRSYSCQVTHEGSTVEKTVAPTECS
Human Light 56 SYELTQPPSVSVSPGOTARITCSGGSYSSYYYAWYQQ
LC- chain KPGQAPVTLIYSDDKRPSNIPERFSGSSSGTTVILTISG
Version VOAEDEADYYCGGYDQSSYTNPFGGGTRLTVL
3+ DS GOPKANPTVTLFPPSSEELQANKATLVCLISDFYPGA
VIVAWKADGSPVKAGVETTKPSKQSDSKYAASSYL
SLTPEQWKSHRSYSCOVTHEGSTVEKTVAPTECS
Human Light 57 SYELTQPPSVSVSPGOTARITCSGGSYSSYYYAWYQQ
LC- chain KPGQAPVTLIYSDDKRPSNIPERFSGSSSGTTVTLTISG
Version VQAEDEADYYCGGYDQSSYTNPFGGGTRLTVL
3+ 8D GOPKANPTVTLFPPSSEELQANKATLVCLISDFYPGA
ITVAWKADGSPVKAGVETTKPSKOQSSDK Y AASSYL
SLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS
Hom! Light 63 SYELTQPPSVSVSPGOTARITCSGGSYSSYYYAWYQ
original | chain OKPGQAPVTLIYSDDKRPSNIPERFSGSSSGTTVTLTI
in SGVOQAEDEADYYCGGYDQSSYTNPFGGGTKLTVLG
Lambda QPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAY
constant TVAWKADSSPYKAGVETTTPSKOSNNK YAASSYLS
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Table 2. Heavy chain antibody sequences.

Mame Description SEQ Sequence
1D NO
AB2i HVR-H1 19 SNAMS
HVR-H2 20 GISAGGSDTYYPASVKG
HVR-H3 21 ETWNHLFDY

ABZ1 YVH 26 EVOLVESGGGVVOQPGGSLRLUSCAASGRTFISNAMS

VH WVROQAPGRKGLEWVAGISAGGSDTYYPASVKGRFTT

MutAll SRDNSKNTLYLOMNSLRAEDTAVYYCARETWNHL
FOYWGOQGTLVTVSS

AB2Z1 Heavy chain 38 EVOLVESGGGVVOQPGGSLRLSCAASGFTFISNAMS

VH WVROQAPGRKGLEWVAGISAGGSDTYYPASVKGRFTT

MutAll SRDNSKNTLYLOMNSLRAEDTAVYYCARETWNHL

oG FOYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGT

wi AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVESSSLGTQTYICNVNHKPSNTK
VDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPK
PROTLMISRTPEVTICVVVDVSHEDPEVEKFNWY VDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLN
GKEYKCKVENKALPAPIEKTISKAKGOQPREPOVYTL
PPSREEMTENGQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOQQGN
VESCSVMHEALHNHYTQKSLSLAPG

AB21 Heavy chain 59 EVOLVESGGGVVOQPGGSLRLSCAASGFTFSSNAMS

HC WYRQAPGKGLEWVAGISAGGSDTYYPASVKGRFTE

mutall SRDONSKNTLYLOMNSLRAEDTAVYYCARETWNHL

IgGlA FOYWGOGTLVTVSSASTKGPSVEPLAPSSKSTSGGT

AA AALGCLVKDYFPEPVTVSEWNSGALTSGVHTFPAVL

dead QSSGLYSLESVVTVPRSSLGTQTYICNVNHKPSNTK
VDKKVEPKSCDKTHTCPPCPAPEAAGAPSVFLFPPK
PKOTLMISRTPEVICVVVDVSHEDPEVKFNWY VDG
VEVHNAKTRPREEQYASTYRVVSVLTVLHODWLN
GEEYKCKVISNKALPAPIEKTISKAKGOPREPQVYTL
PPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLY SKLTVDKSRWOOQGN
VESCSVMHEALHNHYTOKSLSLSPG

ABR21 Heavy chain 60 EVQLVESGGGVVQPGGSLRLSCAASGFTESSNAMSW

VH YVROAPGKGLEWVAGISAGGSDTYYPASVKGRFTISR

MutAll DNSKNTLYLOMNSLRAEDTAVYYCARETWNHLFDY

g2 WGQGTLVTYSSASTKGPSVFPLAPCSRSTSESTAALG

wit CLVEDYFPERPVTVSWNSGALTSGVHTFPAVLGSSG
LYSLSSVVTVPSSNEFGTQTYTCNVDHKPSNTKVDET
VERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRT
PEVTCVYVVDVSHEDPEVQFNWYVDGVEVHNAKTKYP
REEQFNSTFRVVASVLTVVHODWELNGKEYKCKVSNK
GLPAPIEKTISKTKGOPREPOVYTLPPSREEMTKNG
YVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPML
DSDGSFFLYSKLTVDKSRWQOQGNVFSCSVMHEALH
NHYTOQKSLSLSPG

AR21 Heavy chamn 61 EVOQLVESGGGVVQPGGSLRLICAASGFTFSSNAMS

VH WVROAPGKGLEWVAGISAGGSDTY YPASVKGRFETE
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MutAll SRONSENTLYLOMNSLRAEDTAVYYCARETWNHL

g2 FDYWGQGTLYTVSSASTKGPSVFPLAPCSRSTSEST

Da AALGCLVEDYFPEPVTVEWNSGALTSGVHTFPAVL
OSSGLY SLASVVTVPSSNFGTOQTYTCNVDHKPSNTK
VDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDT
LMISRTPEVTICVVVDVSHEDPEVOFNWYVDGVEY
HNAKTKPREEQFNSTFRVVSVLTVVHODWLNGKE
YERECKVSNKGLPSSIEKTISKTKGQGPREPQGVYTLPPSR
EEMTENOQVSLTCLVKGFYPSDIAVEWESNGQOPENN
YKTTPPMLDSDGSFFLYSKLTVDKSRWOQGNVESC
SVMHEALBNHYTOKSLSLEPG

AB21 Heavy cham 62 EVQLVESGGOVVQPGGSLRLICAASGEFTESSNAMS

VH WVRQAPGKGLEWVAGISAGGSDTY YPASVKGRETI

MutAll SRONSENTLYLOMNSLRAEDTAVYYCARETWNHL

g4 FDYWGQGTLVTVSSASTRGPSVFPLAPCSRETSEST

$228P AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
OSBSGLY SLSSVYTVPSSSLGTKTYTONVDHKPSNTK
VDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPKD
TLMISRTPEVTCVVVDVSQEDPEVOFNWY VDGVE
VHNAKTKPREEQFNSTYRVVSEVLTVLHODWLNGK
EYKCKVSNKGLPSSIEKTISKAKGQPREPOQVYTLPP
SQEEMTEKNOQVSLTCLVKGEFYPSDIAVEWESNGOPE
NNYKTTPPVLDSDGSRFFLYSRLTVDKSRWOQEGNVE
SCSVMHEALHENHYTOKSLSLSLG

AB21 VH 77 DVQLVESGGGVVRPGESLRLSCAASGFTFSSNAMS

HC wit WVYROQAPGKGLEWLAGISAGGSDTYYPASVKGRYITE
SRDNSKNTLYLOMNTLTAEDTAVYYCARETWNHL
FDYWGOGLGTLVTVSS

AR5 VH 78 DVQLVESGGGVVRPGESLRLSCEASGFTFSSNAMS

HC wt WYRQAPGKGLEWVAGISSGRDTY YGDSVEGRLTIS
RDNSKNILYLOMNSLTAEDTAVYYCARETWNHLF
DYWGLGTLVTVSS

AB27 VH 79 DVQLVESGGGVVRPGESLRLSCAVSGFRESSYAMS

HC wt WYRQAPGKGLEWVSGISSGGDTY Y VDSV GRFTIS
RDNSKNTLYLOVNSLTAEDTAIYYCARETWNHLFED
YWOLOTLVTIVSS

ABSG_ VH &0 DVQLVESGGGVVRPGESLRLSCAASGFTEFSSY AMS

HC wit WYRQAPCGKGLEWLAGISAGGSDTYYIDSVRGRET
SRONPENSLYLOMSSLTAEDTAVYYCARETWNHL
FDYWGLGTLVTVSS

AB25 VH &1 EVOLVESGGGVVQPGGSLRLSCAASGFTESSNAMS

HC M WVYRQAPGKGLEWVAGISSGSDTYYGDSVKGRFTIS

utall RDONSKNTLYLOMNSLTAEDTAVYYCARETWNHLF
DYWGOQGTLVTVSES

AB23 VH 82 EVOLVESGGGVVQPGGSLRLSCAASGEFTESSNAVS

VH WVRQAPGKGLEWVAGISSGRDTYYGDSVKGRFTIS

MutAll RDONSKNTLYLOMNSLTAEDTAVYYCARETWNHLF

M34V DYWGOGTLVTVSES

AB27 VH &3 EVQLVESGGGVVQPGGSLRLSCAASGFRFSSYAMS

HC M WVYRQAPGKGLEWVSGISSGGDTYYVDSVKGRFTIS

utall RONSENTLYLOMNSLRAEDTAVYYCARETWNHLF
DYWGOGTLVTVSES

AB27 VH 84 EVQOLVESGGGVVQPGGSLRLSCAASGEFRFSSYAVS

VH WVROQAPGKGLEWVSGISSGGDTYYVDSVKGRFETIS
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MutAll RDONSENTLYLOMNSLRAEDTAVYYCARETWNHLF
M34V DYWGOGTLVTVSS

ABZ1 VH 85 EVOLVESGGGVVQPGGSLRLSCAASGFTESSNAVS
VH WVRQAPGKGLEWVAGISAGGSDTY YPASVKGRFTI
MutAll SRONSENTLYLOMNSLRAEDTAVYYCARETWNHL
M34V FDYWGOGTLVTVSS

AB21 VH 86 EVOLVESGGGVVQPGGSLRLSCAASGFTESSNALS
HC M WVRQAPGKGLEWVAGISAGGSDTY YPASVKGRFTI
atAll SRONSENTLYLOMNSLRAEDTAVYYCARETWNHL
M34L FDYWGOGTLVTVSS

AB25 VH 87 EVOLVESGGGVVQPGGSLRLSCAASGFTESSNALS
HC M WVRQAPGEGLEWVAGISSGSDTYYGDSVKGRETIS
atAll_ RONSKNTLYLOMNSLTAEDTAVYYCARETWNHLF
M34L DYWGOGTLVTVSS

AB27 VH 34 EVOLVESGGGVVQPGGSLRUSCAASGFRFSSYALS
HC M WVRQAPGEGLEWVSGISSGODTYYVDSVKGRETIS
atAll_ RDONSKNTLYLOMNSLRAEDTAVYYCARETWNHLF
M34L DYWGOGTLVTVSS

Sis VH 39 DVOLVESGGGVVRPGESLELSCAVEGFRFESY AMBWVER

QAPGEKGLEWVSGISSGGDTYYVDSVKGRFTISEDNSENT
LYLOVNSLTAEDTAIYYCARETWNHLFDYWGLGTLVTV

Si17 VH 90 DVOLVESGGAVVRPGESLRLSCAASGFTFSSYAMSWVR
QAPGKGLEWLAGISAGGSDTY YIDSVKGRFTISRDNSEN
SLYLOMNSLTAEDTAVY YCARETWNHLFDYWGLGTLY
TVSS

522 VH 91 DVOQLVESGGOGVVRPGESLRLSCAASCFTFSSYAMSWVR
QAPGKGLEWLAGISAGGSDTYYIDSVKGRFTISRROFQE
QSLSPNEPALTAEDTAVYYCARETWNHLFDYWGLGTLY
TVSS

523 VH 92 DVQLVESGGOGVVRPGESLRLSCAASCFTFSSHAMSWVR
QAPGKGLEWLAGISAGGSDTY YIDSVEGRFTISRINSKS
SLYLRMNSLTAEDTAVYYCARETWNHLFDYWGLGTLY
TVSS

S24 VH 93 DVQLVESGGGVVRPGESLRELSCAASGFTFSSNAMSWVR
QAPGKGLEWLAGISAGGSPTYYPASVKGRFTISRDNPKN
TLYLOMNTLTAEDTAVYYCARETWNHLFDYWGLGTLY
TVES

S26 VH 94 DVOLVESGOGVVRPGESLRLSCAASGFTERTY AMSWVR
QAPGEGLEWVSGISASGSGTYYGDSVKGRFTMSRDNSK
NTLYLOMNSLTAEDTAVYYCARETWNHLFDYWGLGTL
VTVSS

§28 VH 93 DVOLVESGGGVVRPGESLRLSCAASGFSFSSNAMSWVR

QAPGKGLEWVAGISASGETY Y SGSMKGRFTISRDNEKN

TLYLOMNSLTAEDTAVYYCARETWNHLFDYWGLGTLY
TVSS

529 VH 96 DVOQLVESGGOVVRPGESLRLESCAVSCGFRFSSYAMSWVR
QAPGKGLEWVSGISSDSDAYYVDSVKGRFTISEDNSKNT
LYLOVNSLTAEDTAVYYCARETWNHLFDYWGLGTMVT
VS

S30 VH 97 DYVQLVESGGGVVRPGESLRLSCEASGFTEFSSDAMSWVR

QAPGKGLEWVSGISSGSSTY Y GGISVKGRFTISRDNSKNT
LYLOMNSLETAEDTAVYYCARETWNHLEDYWGLGTLVT
VES

S55 VH g8 DVOLVESGGGVVRPGESLELSCAVEGFRFESY AMBWVER
QAPGEKGLEWVSGISSGGDTYYVDSVKGRFTISEDNSENT
LYLOVNSLTAEDTAIYYCARETWNHLFDYWGLOTLVTY
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556 VH 59 DVQLVESGGGVVRPGESLELSCAASGFTFSSYAMSWVR
QAPGKGLEWLAGISAGGSPTYYIDSVKGRFTISRDNSKN
SLYLOQVNSLTAEDTAVYYCARETWNHLFDYWGLGTLY
TVES

§59 VH 100 DVOLVESGOGVVRPGESLRLSCAVEGFRFESHAMIWVR
QAPCGKGLEWVSGISSCGRTYY VDSVKGRFTISEDNSENT
LYLOVNSLTAEDTAIYYCARETWNHLFDYWGLGTLVTV
S5

560 VH 101 DVOLVDSGGGVVRPGESLRLSCAASGFTFSSY AMSWVR
QAPGKGLEWLAGISAGGSDTY YIDSVKGRFTISRDNSKN
SLYLOMNSLTAEDTAVY YCARETWNHLFDYWGLGTLY
TVSS

565 VH 102 DVOQLVESGGOGVVRPGESLRLSCAASCFTFSSYAMSWVR
QAPGKGLEWLAGISAGGSDTYYIDSVEGRFTISRINSKN
SLYLOMNSLTAEDTAVYYCARETWNHLFDYWGLGTLY
TVES

569 VH 103 DLOLVESGGGVVRPGESLRLSCAASGFTFSSYAMSWVR
QAPGKGLEWLAGISAGGSDTYYIDSVKCGRFTISRDNSKN
SLYLOMNSLTAEDTAVYYCARETWNHLFDYWGLGTLY
TVES

S70 VH 104 DVOLVESGGGOVVRPGESLELSCAASGFTFSSYAMSWVR

QAPGEKGLEWLAGISAGGSDAYYIDSVEKGRFTISRDNSKN
SLYLOMNSLTAEDTAVY YCARETWNHLFDYWGLGTLY
TVSS

§71% VH 105 DVOLVESGGGVVRPGESLRLSCAASGFTEFSSYAMSWVR
QAPCKGLEWLAGISAGGSDTY YIDSVKGRFTISRDNSK N
SLYLOMNSLTAEDTAVY YCARETWNHLFDYWGLGTLY
TVSS

573 VH 106 DVOQLVESGGOGVVRPGESLRLSCEASGFTFSSNAMSWAR
QAPGKGLEWVAGISSGSDTYYGDSVKGRLTISRDNSKNI
LYLOMNSLTAEDTAVYYCARETWNHLFDYWCGLGTLVT

ViS5
574 VH 107 DVQLVESGGOVVRPGESLRLSCAASCGFTFSANAMSWVR

QAPGKGLEWLAGISAGDSDTYYPASVEGRFTISRINPKN
TLYLOMNTLTAEDTAVYYCARETWNHLFDYWGLGTLY
TVSS

576 VH 108 DVQLVESGGGVVRPGESLELSCAASGFTFSSYAMSWVR
QAPGKGLEWLAGISAGGSPTYYIDSVKGRFTISRDNSKN
SLYLOMNSLTAEDTAVYYCARETWNHLFDYWGLGTLY
TVES

S201 VH 109 DVOLVESGOAVVRPGETLRLSCTARGFTFSSYAMSWVR
QAPGKGLEWVSGISASGSDTY Y ADSVREGRSTISRDNEKN
TLYLRMSSLTAEDTAVYYCARETWNHLFDYWGLGTLY

TVSS

§202 VH 110 DVOLVESGGGVVRPGESLRLSCAASGFTEFSSYAMSWVR
QAPCKGLEWLAGISAGGSDTY YIDSVKGRFTISRDNSK N
SLYLOMNSLTAEDTAVY YCARETWNHLFDYWGLGTLY
TVSS

S206 VH 111 DVOQLVESGGAVVRPGETLRLSCTASGFTFSSY AMSWVR

QAPGKGLEWVSGISASGSDTYYADSVKGRSTISEDNSKN
TLYLRMSSLTAEDTAVYYCARETWNHLFDYWGLGTLY

TLSS
AB25 Heavy chaim 114 EVOLVESGGGVVQPGGSLRLSCAASGFTESSN
VH AMSWYROQAPGKGLEWVAGISSGSDTYYGDSY
Mutall KGRFTISRDNSKNTLYLOQMNSLTAEDTAVYYC
gl ARETWNHLFDYWGQGTLYVTYVSSASTKGPSVER
wi LAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
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SGALTSGVHTFPAVLOQSSGLYSLSSVVTVPSSS
LOGTOTYICNVNHEPSNTEVDKEVEPKSCDKTH
TCPPCPAPELLGGPSVELFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCREVSNEALPAPIEKTISKAKGQOQPREPQVYTLP
PSREEMTKNOQVSLTCLVKGFYPSDIAVEWESN
GOPENNYKTTPPVLDSDGSFFLYSKLTYVDESR
WOOQGNVESCSVMHEALHNHYTQKSLSLSPG

AB25 Heavy chaim 115 EVOLVESGGGVVQPGGSLRLSCAASGFTESSN
VH AMSWYROQAPGKGLEWVAGISSGSDTYYGDSY
Mutall KGRFTISRDNSKNTLYLOQMNSLTAEDTAVYYC
gl ARETWNHLFDYWGQGTLYVTYVSSASTKGPSVER
dead LAPSSKSTSGOGTAALGCLVKDYFPEPVTVSWN

SGALTSGVHTFPAVLOQSSGLYSLSSVVTVPSSS
LGTQTYICNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPE
VICVVVDVSHEDPEVEKFNWYVDGVEVHNAK
THKPREEQYASTYRVVSVLTVLHGDWLNGKEY
KCREVSNEALPAPIEKTISKAKGQOQPREPQVYTLP
PSREEMTENQVSLTCLVKGFYPSDIAVEWESN
GOPENNYKTTPPVLDSDGSFFLYSKLTVDRESR
WOOQGNVESCSVMHEALHNHYTOKSLSLSPG

AB25 Heavy chain 116 EVQLVESGGGVVQPGGSLRLSCAASGETFSSN
VH AMSWVYROQAPGKGLEWVAGISSGSDTYYGDSY
Mutall KGRFTISRDNSKNTLYLOMNSLTAEDTAVYYC
a2 ARETWNHLIFDYWGQGTLVTVSSASTKGPSVEP
wi LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNS

GALTSGVHTFPAVLQSSGLY SLASVVTVPESSNE
GFQTYTCNVDHKPSNTKVDKTVERKCCVECPP
CPAPPVAGPSVFLFPPRKPEKDTLMISRTPEVTCY
VVDVSHEDPEVOQFNWYVDOGVEVHNAKTKPRE
EQFNSTFRVVSVLTVVHODWILNGKEYKCKVS
NEGLPAPIEKTISKTKGQPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPMLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTOQKSLSLSPG

AB25 Heavy chain 17 EVQLVESGGGVVQPGGSLRLSCAASGETFSSN
VH_ AMSWVYROQAPGKGLEWVAGISSGSDTYYGDSY
Mutall KGRFTISRDNSKNTLYLOMNSLTAEDTAVYYC
a2 ARETWNHLIFDYWGQGTLVTVSSASTKGPSVEP
Da LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNS

GALTSGVHTFPAVLQSSGLY SLASVVTVPESSNE
GTOQTYTCNVDHKPSNTKYVDKTVERKCCVECPP
CPAPPVAGPSVFLFPPKPEDTLMISRTPEVTICY
VVDVSHEDPEVOFNWYVDGVEVHNAKTKPRE
EQFNSTFRVVSVLTVVHQDWILNGKEYKCKVS
NEKGLPSSIEKTISKTKGOPREPQVYTLPPSREEM
TENQVSLTCLVEKGFYPSDIAVEWESNGQPENN
YEKTTPPMLDSDGSFFLYSKLTVDKSRWOQGN
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VESCSVMHEALHNHYTOKSLSLSPG

AB25 Heavy chain 118 EVQLVESGGGVVQPGGSLRLSCAASGETFSSN
VH_ AMSWVYROQAPGKGLEWVAGISSGSDTYYGDSY
Mutall KGRFTISRDNSKNTLYLOMNSLTAEDTAVYYC
eG4 ARETWNHLIFDYWGQGTLVTVSSASTKGPSVEP
822 LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNS
P GALTSGVHTFPAVLQSSGLYSLSSVVTVESSSL

GFKTYTCNVDHKPSNTKVDKRVESKYGPPCPP
CPAPEFLOGGPSVELFPPKPRDTLMISRTPEVTICY
VVDVSQEDPEVOFNWYVDOGVEVHNAKTKPRE
EQFNSTYRVVSVLTVLHODWLNGKEYKCKVS
NEGLPSSIEKTISKAKGOPREPOQVYTLPPSQEE
MTRKNQVSLTCLVKGFYPSDIAVEWESNGGPEN
NYKTTPPVLDSDGSFFLYSRLTVDRSRWQEGN
VESCSVMHEALHNHYTOKSLSLSLG

AB27 Heavy chain 19 EVQLVESGGGVVQPGGSLRLSCAASGEFRESSY
VH_ AMSWVRQOAPGKGLEWVSGISSGGDTYYVDSY
Mutall KGRFTISRDNSKNTLYLOMNSLRAEDTAVYYC
_feGi ARETWNHLIFDYWGQGTLVTVSSASTKGPSVEP
wit LAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN

SGALTSGVHTFPAVLOQSSGLYSLSSVVTVPSSS
LOTQTYICNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPRKPKDTLMISRTPE
VICVVVDVSHEDPEVEFNWYVDGVEVHNAK
TKPREEQYNSTYRVVEVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPOVYTLP
PSREEMTRNQVSLTCLVKGFYPSDIAVEWESN
GOPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WOOQOGNVEFSCSVMHEALHNHYTOKSLALSPG

AB27 Heavy chain 126 EVQLVESGGGYVQPGGSLRLSCAASGERESSY
VH AMSWVYRQAPGKGLEWVSGISSGGDTYYVDSY
Mutall KGRFTISRDNSKNTLY LOMNSLRAEDTAVYYC
oGl ARETWNHLFDYWGQGTLVTVSSASTKGPSVEP
dead LAPSSKSTSGGTAALGCLVEDYFPEPVTVSWN

SGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSS
LGTQTYICNVNHKPSNTKYDKKYVEPKSCDKTH
TCPPCPAPEAAGAPSVELFPPKPKDTLMISRTPE
VICVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYASTYRVVEVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPOVYTLP
PSREEMTEKNQVSLTCLVEKGEFYPSDIAVEWESN
GOPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WOOQOGNVESCSVMHEALHNHYTOKSLALSPG

ABZ7 Heavy chain 121 EVQLVESGGGVVQPGGSLRLSCAASGERFESSY

VH AMSWYRQAPGKGLEWVSGISSGGDTYYVDSY
Mutall KOGRFTISRDNSKNTLYLOMNSLRAEDTAVYYC
Ie(G2 ARETWNHLFDYWGOGTLVTVSSASTKGPSVEP
wi LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNS

CALTSGVHTFPAVLOSSGLYSLSSVVTVPSSNE
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GTOQTYTONVDHKPSNTRVDRKTVERKCCVECPP
CPAPPVAGPSVFLFPPRPKDTLMISRTPEVTCY
VVDVSHEDPEVQOFNWYVDGVEVHNAKTKPRE
EQFNSTFRVVSVLTVVHQDWLNGKEYKCKVS
NKGLPAPIEKTISKTKGOPREPOVYTLPPSREE
MTKNQVSLTCLVEKGFYPSDIAVEWESNGQOQPEN
NYKTTPPMLDSDGSFFLYSKLTVDKSRWQQG
NYFSCSYMHEALHNHYTOKSLSLSPG

AB27 | Heavy chain | 122 EVQLVESGGGVVOQPGGSLRLSCAASGFRFSSY

VH AMSWVRQAPGKGLEWVSGISSGGDTYYVDSY
Mutall KGRETISRDNSKNTLYLOMNSLRAEDTAVYYC
IgG2 ARETWNHLFDYWGQGTLVTVSSASTKGPSVEPR
Da LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNS

GALTSGVHTFPAVLQSSGLYSLSSVVTVPSENF
GTQTYTONVDHEPSNTKVDKTVERKCCVECPP
CPAPPVAGPSVFLFPPRPKDTLMISRTPEVTLY
VVDVSHEDPEVOFNWYVDGVEVHNAKTKPRE
EQFNSTFRVVSVLTVVHQDWLNGKEYKCKVS
NKGLPSSIEKTISKTKGOPREPOVYTLPPSREEM
TENQVALTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPMLDSDGSFFLYSKLTVDBDESRWQOQGN
VESCSVMHEALHNHYTOKSLALSPG

AB27 Heavy chain 123 EVOLVESGGGVVQPGGSLRLSCAASGFRFSSY
VH AMSWVYROQAPGKGLEWVSGISSGGDTYYVDSY
Mutall KGRFTISRODNSENTLYLOMNSLRAEDTAVYYC
eG4 ARETWNHLFDYWGQGTLVTYVSSASTKGPSVEP
K228 LAPCSRSTSESTAALGCLVEDYFPEPVTVSWNS
P GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSL

GTKTYTONVDHKPSNTEVDKRVESKYGPPCPP
CPAPEFLGGPSVEFLFPPEKPKDTLMISRTPEVTCY
VVDVSQEDPEVOFNWYVDGVEVHNAKTKPRE
EQFNSTYRVVEVLTVLHQDWLNGRKEYRKCKVS
NEKGLPSSIEKTISKAKGQPREPQVYTLPPSQEE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYRKTTPPVLDSDGSFFLYSRETYVDKSRWQEGN
VESCSVMHEALHNHYTOKSLSLSLG

AB21_ | Heavy chain | 124 EVQLVESGGGVVQPGGSLRLSCAASGFTFSSN
MutAll AMSWVROAPGKGLEWVAGISAGGSDTYYPAS
IgGl VKGRFTISRDNSKNTLYLQMNSLRAEDTAVYY
CAAA CARETWNHLFDYWGQGTLVTVSSASTKGPSV

FPLAPSSKSTSGGTAALGCLVEDYFPEPVTVEW
NSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSS
SLOGTOQTYICNVNHKPSNTRVDERVEPKSCDKT
HTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTP
EVICVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHODWELNGKE
YECKVSNKALPAPIEKTISKAKGQPREPOQVYTL
PPSREEMTEKNQVSLTCLVKGFYPSDIAVEWES
NGOQPENNYKTTPPVLDSDGSFFLYSKLTVIDIKS
RWOOGNVFSCSVMHEALHNHYTOQRSLSLSPG
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AB21 | Heavy chain
MutAll
le(G2
wildty
pe €2
328

EVQLVESGGGVVQPGGSLRLSCAASGETFSSN
AMSWYRQAPGKGLEWVAGISAGGSDTYYPAS
VKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY
CARETWNHLFDYWGQGTLVTVSSASTRGPSY
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSS
NFGTQTYTUNVDHKPSNTKVDRTVERKSCVE
CPPCPAPPYV AGPSVFLFPPRPKDTLMISRTPEVT
CVVVDVSHEDPEVOFNWYVDGVEVHNAKTR
PREEQFNSTFRVVSVLTVVHOQDWLNGKEYKC
KVSNKGLPAPIEKTISKTKGOPREPOVYTLPPSR
EEMTENQVSLTCLVKGFYPSDIAVEWESNG(QP
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRW(Q(O
ONVESCSYVMHEALHNHYTOKSLSLSPG

AB21 | Heavy chain
MhutAll
g2
wildty
pe (2
338

EVQLVESGGGYVQPGGSLRLSCAASGETESSN
AMSWVYRQAPGKGLEWVAGISAGGSDTYYPAS
VKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY
CARETWNHLFDYWGOQGTLVTVSSASTRGPSY
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSS
NEGTQTYTCNVDHKPSNTKVBRKTVERKCSVE
CPPCPAPPVAGPSVELFPPRPKDTLMISRTPEVT
CVVVDVSHEDPEVOFNWYVDGVEVHNAKTK
PREEQFNSTFRVVSVLTVVHQDWLNGKEYKC
KVYSNKGLPAPIEKTISKTKGOPREPOVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVEWESNG(QP
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRW(QQ
ONVESCSVMHEALHNHYTQRSLSLSPG

AB21 | Heavy chain
MhutAll
g2
Da C2
328

EVQLVESGGGYVQPGGSLRLSCAASGETESSN
AMSWYRQOAPGKGLEWVAGISAGGSDTYYPAS
VKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY
CARETWNHLFDYWGOQGTLVTVSSASTRGPSY
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVAW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
NFGTQTYTCNVDHKPSNTEKVDKTVERKSCVE
CPPCPAPPVAGPSVFLFPPEKPKDTLMISRTPEVT
CYVVDVSHEDPEVOFNWYVDGVEVHNAKTK
PREEQINSTFRVVSVLTVVHOQDWLNGKEYKC
KYSNKGLPSSTERTISKTKGOPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVEWESNG(QP
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRW(QQ
ONVESCSVMHEALHNHYTORKSLSLSPG

AB21 | Heavy cham
MutAll
a2
Ba C2
338

128

EVQLVESGGGVVQPGGSLRLSCAASGEFTEFSSN
AMSWYRQAPGKGLEWVAGISAGGSDTYYPAS
VKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY
CARETWNHLFDYWGOGTLVTVSSASTRGPSY
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
NEFGTQTYTCNVDHEPSNTRVDKTVERKCAVE
CPPCPAPPVAGPSVFLFPPKPRKDTLMISRTPEVT
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CVVVDVSHEDPEVOINWYVDGVEVHNAKTK
PREEQFNSTFRVVSVLTVVHQDWLNGKEYKC
KYSNKGLPSSIERTISKTRKGOPREPOVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRW(QQ
ONVESCSVMHEALHNHYTQRKSLSLSPG

AB21_ | Heavy chain 129 EVQLVESGGGYVQPGGSLRLSCAASGETESSN
MutAll AMSWVYRQAPGKGLEWVAGISAGGSDTYYPAS
g2 VKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY
N297 CARETWNHLFDYWGOQGTLVTVSSASTRGPSY
A FPLAPCSRSTSESTAALGCLVKDYFPEPVTVAW

NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
NEFGTQTYTCNYDHKPSNTEKVDKTVERKCCVE
CPPCPAPPVAGPSVFLFPPEKPKDTLMISRTPEVT
CYVVDVSHEDPEVOFNWYVDGVEVHNAKTK
PREEQFASTFRVVSVLTVVHOQDWLNGKEYKC
KYSNKGLPAPIEKTISKTKGOPREPOVYTLPPSR
EEMTKNOVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRW(QQ
ONVESCSVMHEALHNHYTORKSLSLSPG

AB21 | Heavy cham 130 EVQLVESGGGVVQPGGSLRLSCAASGEFTEFSSN
MutAll AMSWYRQAPGKGLEWVAGISAGGSDTYYPAS
a2 VKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY
CN297 CARETWNHLFDYWGOGTLVTVSSASTRGPSY
A C23 FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSW
28 NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS

NEFGTQTYTCNVDHEPSNTRVDKTVERKSCVE
CPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVOQFNWYVDOGVEVHNAKTK
PREEQFASTFRVVSVLTVVHOQDWLNGKEYKC
KYSNKGLPAPIEKTISKTKGOPREPOVYTLPPSR
EEMTKNOVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPMLDSDGSFFLYSKLTVDRKSRW(QQ
OGNVESCSVMHEALHNHYTOQRSLSLSPG

AB21 | Heavy chain | 131 EVOLVESGGGVVQPGGSLRLSCAASGFTFSSN
MutAll AMSWVRQAPGKGLEWVAGISAGGSDTYYPAS
a2 VEKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY
CN297 CARETWNHLFDYWGOGTLVTVSSASTKGPSY
A C23 FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSW
38 NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
NEFGTQTYTCNVDHKPSNTRVDKTVERKCSVE

CPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVOQFNWYVDOGVEVHNAKTK
PREEQFASTFRVVSVLTVVHODWLNGKEYKC
KVSNKGLPAPIEKTISKTKGOPREPOQVYTLPPSR
EEMTENQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQ
GNVEFSCSVMHEALHNHYTOKSLSLIPG

.
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[3184] As described supra, various techniques for delineating hypervartable regions (HVRs)
or complementarity determining regions (CDRs) are known 1n the art and can be applied to
the vartable domain sequences described herein. In some embodiments, an antibody of the
present disclosure comprises HYRs as defined by Chothia, Kabat, IMGT, or a combimation
thereof (e.g.. one or more HVRs as defined by one delineation and one or more HVRs as
defined by a different delineation). As used herein, unless otherwise specified, the
mumbering of HVR or CDR residues is defined by Kabat numbering.

(3103} In some embodiments, an antibody of the present disclosure binds an extraceliular
domain {(e.g., the D1 domain) of a human SIRP-g v1 polypeptide comprising the amino acid
sequence of
EEELOVIQPDESVLVAAGETATLRCTATSLIPVGPIQWEFRGAGPGRELIYNQREGHEP
RVTTVSDLTKRENNMDFSIRIGNITPADAGTYYCVKFRKGSPDDVEFKSGAGTELSVR
AKPS (SEQ D NO:5). In some embodiments, an antibody of the present disclosure binds an
extracellular domain (e.g., the D1 domain} of a human SIRP-u v2 polypeptide comprising the
amino acid sequence of
EEELOVIQPDKSVSVAAGESAILHCTVTSLIPVGPIQWFRGAGPARELIYNQKEGHFPR
VITVSESTKRENMDFESISISNITPADAGTYYCVEKFRKGSPDTEFKSGAGTELSYVRAKPS
{(8EQ 1D N{:6). In some embodiments, an antibody of the present disclosure binds an
extracellular domain (e.g., the D1 domain) of a human SIRP-u vl polypeptide comprising the
amino acid sequence of
EEELQVIQPDKSVLVAAGETATLRCTATSLIPVGPIQWEFRGAGPGRELIYNQKEGHFPR
RVTTVSDLTKRNNMDEFSIRIGNITPABAGTYYCVKFRKGSPDDVEFKSGAGTELSVR.
AKPS (SEQ ID NO:3) and an extracellular domain (e.g., the 31 domain} of a human SIRP-¢
v2 polypeptide comprising the anuno acid sequence of
EEELOQVIQPDRSVSVAAGESAILHCTVTSLIPVGPIQWFRGAGPARELIYNQKEGHFPR
VITVSESTRKRENMDFSISISNITPADAGTY YCVKFREGSPDTEFKSGAGTELSVRAKPS
{SEQ ID NO:6).

(3186} In some embodiments, an antibody of the present disclosure binds an extraceliular
domain {(e.g., the D1 domain} of a monkey SIRP-q polypeptide {e.g., the D1 domain of a
monkey SIRP-a polypeptide). In some embodiments, an antibody of the present disclosure
binds an extraceliular domain {e g., the 1 domain) of a cynomolgus SIRP-g polypeptide
{e.g., found in the organism Macaca fascicularis). In some embodiments, the antibody binds

the extracellular domams {e.g., the D1 domains) of af least two different monkey SIRP-¢
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variant polypepiides. Tn some ernbodiments, the antibody binds the extraceliular domains
(e.g., the D1 domains) of at least two different cvnomolgus SIRP-g variant polvpeptides. For
example, in some embodiments, the antibody binds an extracellular domain (e.g., the D1
domain) of a cynomelgus SIRP-u polypeptide comprising the amino acid sequence of
FEEELQVIQPEKSVSVAAGESATLNCTATSLIPVGPIQWRRGY GPGRELIYHQKEGHF?P
RVTPYSDPTKRNNMDFSIRISNITPADAGTYYCVEFRKGSPDVELKSGAGTELSVRAK
P8 (SEQ ID NO:11}, an extracellular domain (e.g., the D domain) of a cynomolgus SIRP-a
polypeptide comprising the amino acid sequence of
EEELOVIQPERSVSVAAGDSATLNCTVSSLIPVGPIQWEFRGAGPGRELIYNLKEGHFP
RVTAVSDPTKRNNMDFSIRISNITPADAGTYYCVKFRKGSPDVELKSGAGTELSVRA
KPS (SEQ 1D NO:12), or both.

{6107} In some embodiments, an antibody of the present disclosure binds an extraceliular
domain of a murine or mouse SIRP-a polypeptide (e g.. found in the organism Mus musculus;
e.g., the D1 domain of a murine or mouse SIRP-a polvpeptide}. In some embodiments, the
anttbody binds the extracellular domains {e.g., the D1 domains) of two or more different
murine SIRP-~u variant polypeptides. A variety of rourine SIRP~u variant polypeptides from
different mouse strains are known. In some embodiments, the murine SIRP-o variant
polvpeptide comprises an amino acid sequence selected from
KELKVTQPEKSVSVAAGDSTVLNCTLTSLLPVGPIKWYRGY GOSRLLIYSFTGEHFPR
VINVSDATKRNNMDFSIRISNVTIPEDAGTYYCVKFQKGPSEPDTEIQSGGGTEVY VL
AKPS (SEQ ID NG 7; from 129 mouse sirain},
TEVKVIQPEKSVSVAAGDSTVENCTLTSLLPYVGPIRWYRGVGOSROLIVSFTTEHFPR
YINVSDATKRSNLDFSIRISNVTPEDAGTYYCVRKFQRGSPDTEIQSGGGTEVYVLAK
(SEQ ID NO:8; from NOD mouse strain),
KELKVTQPEKSVSYVAAGDSTVLNCTLTSLEPVGPIRWYRGVGPSRLLIYSFAGEYVPR
IRNVSDTTKRNNMDFSIRISNVIPADAGIYYCVKFQRGSSEPDTEIQSGGGTEVY VLA
K {(SEQ 1D NO:9; from C57BL/6 mouse strain), and
TEVKVTOPEKSVSVAAGDSTILNCTYVTSLLPVGPIRWYRGYVGOSRLLIYSFTGEHFPRI
RNVADTTERNNMDFSIRISNVTPEDAGTY YCVEFQRGSSEPDTEIQSGGGTEVY VLA
K A{SEQ 1D NG:10; from BALB/c mouse straim).

iG108] In some embodiments, an antibody of the present disclosure binds an extracellular
domain {e.g., the D1 domain} of a human SIRP family protein. In some embodiments, an

antibody of the present disclosure binds an extraceliular domain (e.g., the D1 domain) of a
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human SIRP- polvpeptide. In some embodiments, a human SIRP-f polvpeptide refers fo a
polypeptide encoded by a human SIRPET gene, e g.. as described by NCBI Ref Seq 113 No.
10326. In some embodiments, the extracellular domain (e.g., the D1 domain) of the human
SIRP-B polypeptide comprises the amino acid sequence of
EDELOQVIQPEKSYVSVAAGESATLRCAMTSLIPYVGPIMWEFRGAGAGRELIYNQKEGHF
PRVTTYSELTKRNNLDFSISISNITPADAGTYYCVEKFRKGSPRDVEFKSGAGTELSYVR
AKPS (SEQ ID NO:13) or
EEELOVIQPDKSISVAAGESATLHCTVTSLIPVGPIQWFRGAGPGRELIYNQRKEGHEFPR
VTTVSDLTKRNNMDFSIRISNITPADAGTY Y CVKFREKGSPDHVEFKSGAGTELSVRA
KPS (SEG 1D NO:14).

16169} In some embodiments, an antibody of the present disclosure binds an extracellular
domain (e.g., the D1 domain) of a human SIRP-y polypeptide. In some embodiments, a
human SIRP-y polypeptide refers to a polypeptide encoded by a human SIRPG gene, e g, as
described by NCBI Ref Seq 1D No. 535423, In some embodiments, the extracelluiar domain
(e.g., the D1 domain) of the human SIRP-y polvpeptide comprises the amino acid sequence
of
EEELOMIQPEKLLLVTVGKTATLHCTVTSLLPVGPYLWEFRGYVGPGRELIYNGKEGHF
PRVTTVSDETKRNNMDFSIRISSITPADVGTY YCVKFRKGSPENVEFKSGPGTEMALG
AKPS (SEQ ID NO:15).

16110] In some embodiments, an antibody of the present disclosure binds an [gSF domain
of CD47 (e.g., human CD47). In some embodiments, an antibody of the prasent disclosure
binds a polypeptide comprising the amino acid sequence of
QLLENKTRSVEFTFSNDTVVIPCFVINMEAQNTTEVY VRKWRKFKGRDIYTFDGALNKS
TYPTDFSSAKIEVSQLLKGDASLKMDESDAVSHTGNYTCEVTELTREGETIIELKYRY
VS (SEQ ID NQ:16).

6111 In some embodiments, an antibody of the present disclosure modulates SIRP-«
signaling in a cell expressing a human SIRP-g polypeptide. In some embodiments, an
antibody of the present disclosure antagonizes SIRP-u signaling in a cell expressing a human
SIRP-o polypeptide. In some embodiments, an antibody of the present disclosure interferes
with SIRP-a signaling in a cell expressing a human SIRP-u polypeptide. In some
embodiments, an antibody of the present disclosure agonizes SIRP-g signaling in a cell
expressing a human SIRP-a polypeptide. In some embodiments, SIRP-a signaling imncludes

one or more intracellular signaling events mediated by activation of a SIRP-u polypeptide,
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mncluding without limitation tyrosine phosphorvlation of the intracellular region of SIRP-q,
phosphatase {(e.g., SHP1) binding, adaptor protein binding (e.g., SCAP2, FYB, and/or
GRB2), and nitric oxide production. Various assays for measuring SIRP-a signaling in a cell
mchude without hmitation SIRP-a phosphorylation, SHPT and SHP2 co-
immunoprecipitation, PI3-kinase signaling, cytokine production (both inflaromatory IL-12,
TL-23, TNFo, IFN and suppressive cytokines 1L-10, 1L-4, IL-13. cell surface markers levels
for M1 and M2 macrophage markers) or dendritic cell activation and function;
Kharttonenkov, A. ef al. (1997) Nawre 386 181-6; Ochi, F. et al (1997 Biochem. Hiophys.
Res. Commumn, 239:483-7; Kim, E.J. ef al. (2013} Inflammation Research 62:377-86, Y1, T. et
af (2015} Impuaiity 43.764-75.

(6112} In some embodiments, the cell expressing a human SIRP-u polypeptide is a
teukocyie. in some embodiments, the cell is a macrophage, dendritic cell, neutrophil,
eosinophil, or myeloid-derived suppressor cell (MDSC). In some embodiments, an aniibody
of the present disclosure decreases or antagonizes SIRP-g signaling in a cell expressing a
human SIRP-a polypeptide by at least 20%, at least 30%, at least 40%, at least 50%, at least
60%, at least 70%, at least 80%, or at least 90%, e 2., using one or more of the SIRP-o
signaling assavs described herein or otherwise known in the art. Tn some embodiments, an
antibody of the present disclosure increases or agonizes SIRP-« signaling in a cell expressing
a human SIRP-g polypeptide by at least 20%. at least 30%, at least 40%, at least 50%, at least
60%, at least 70%, at least 80%, or at least 90%, e.g., using one or more of the SIRP-a
signaling assays described herein or otherwise known in the art.

16113] In some embodiments, an antibody of the present disclosure modulates an
intercellular phenotype mediated by SIRP-o. In some embodiments, an antibody of the
present disclosure enhances phagocytosis by a macrophage expressing a human SIRP-g
polypeptide. For example, phagocytic activity of a macrophage treated or contacted with an
antibody of the present disclosure can be compared with phagocytic activity of a macrophage
not treated or contacied with the antibody, or phagocytic activity of a macrophage that
expresses a human SIRP-a polypeptide and is treated or contacted with an antibody of the
present disclosure can be compared with phagocvtic activity of a macrophage that does not
express a human SIRP-o polypeptide and is treated or contacted with the antibody.
Exemplary phagocytosis assavs may be found, e.g., in Wieskopf, K. ef al (2013) Science 341:
88 and Willingham, 8.B. et al (2012) Proc. Natl. Acad. Sci. 109:6662-7. In some

embodiments, an antibody of the present disclosure increases phagocytosis by a macrophage
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expressing a human SIRP-u polypeptide by at least 20%, at least 30%, at least 40%, at least
509%, at least 60%, at least 70%, at least 0%, or at least 90%, e.g., using one or more of the
phagocytosis assays described herein or otherwise known in the art.

[6114] In some embodiments, an antibody of the present disclosure enhances activation
of dendritic cell{s) expressing a human SIRP-a polvpeptide {2 2., an increased level of
activation of individual dendritic cells, or an increased proportion of dendritic celis that are
activated within a sample population). For example, activation of dendritic cell(s) treated or
contacted with an antibody of the present disclosure can be compared with activation of
dendritic cell(s) not treated or contacted with the antibody, or activation of dendritic cell(s)
that express a human SIRP-o polypeptide and are treated or contacted with an antibody of the
present disclosure can be compared with activation of dendritic cell(s) that do not express a
human SIRP-o polypeptide and are treated or contacted with the antibodv. Exemplary
dendritic cell activation assays are described herein. In some embodiments, an antibody of
the present disclosure increases dendritic cell {e. g, expressing a human SIRP-¢ polypeptide)
activation by at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%,
at least 80%, or at least 90%, e.g., using one or more of the dendritic cell activation assays
described herein or otherwise known in the art.

[6115] In some embodiments, an antibody of the present disclosure mhibits iz vivo
growth of a tumor that expresses CD47. For example, in vivo growth of a tumor that
expresses {47 and is treated with an antibody of the present disclosure can be compared
against iz vive growth of a tumor that expresses CD47 and is not treated with an antibody of
the present disclosure. Exemplary in vive tumor growth assays are described herein. In some
embodiments, an antibody of the present disclosure inhibits in vivo growth of a tumor that
expresses CD47 by at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at
teast 70%, at least 80%, or at least 90%, e.g., using one or more of the in vivo tumor growth
assavs described herein or otherwise known in the art.

6116] In some embodiments, an antibody of the present disclosure blocks binding
between an extracellular domain (2.g., the D1 domain} of a human SIRP-u polypeptide and
an IgSF domain of a human CD47 polypeptide {e.g., a “blocking™ antibody). For example,
the antibody and the CD47 polypeptide mav “compete” for the same SIRP-q epitope, and/or
antibody binding to SIRP-o may be mutually exclusive with CD47 binding to SIRP-a. The
binding interface between SIRP-a and CD47, as well as residues of both proteins that

participate in binding, are known; see Hatherley, D. ef gl (2007).J. Biol Chem. 282:14567-
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75 and Nakaishi, A ef ¢/ (2008} J. Mol Biol 375:650-60. In some embodiments, an
anttbody of the present disclosure blocks binding between an extracellular domain (e.g., the
D1 domatn) of a human SIRP-¢ polypeptide and an IgSF domain of a human CD47
polypeptide in an in vitro assay such as an ELISA or SPR assay, e.g., using purified SIRP-a

and/or CD47 polvpeptides.

Antibody production and other antibody properties
(3117} An aniibody of the present disclosure may be produced by any means known in
the art. Exemplary techniques for antibody production are described below; however these
exemplary technigues are provided for illustrative purposes only and are not infended to be
himiting, In addition, exeraplary antibody properties conternplated for use with the antibodies
described herein are further described.
[3118] In some embodiments, an antibody that “binds” an antigen has a dissociation
constant (Kp) for the antigen that is less than or equal to TuM at 25°C. In some
embodiments, an antibody of the present disclosure has a dissociation constant (Kp) for
human v1 and/or v2 SIRP-a polvpeptides that 1s less than or equal to 1pM at 25°C, less than
or equal to 500 oM at 25°C, less than or equal to 400 nM at 25°C, less than or equal to 300
M at 25°C, less than or equal to 250 nM at 25°C, less than or equal 1o 200 nM at 25°C, less
than or equal 1o 200 oM at 25°C, less than or equal to 100 nM at 23°C, or less than or equal to
50 nM at 25°C. In some embodiments, an antibody that binds a human SIRP-o polypeptide
and one or more non-human SIRP-g polypeptides binds the human SIRP-q polvpeptide at a
higher affinity (e.g., 10-fold or 100-fold higher) than the non-human SIRP-a polypeptide,
though it still considered to “bind” both polypeptides. In some erobodiments, an antibody
that binds a non-human SIRP-o polypeptide and one or more human SIRP-a polypeptides
binds the non-human SIRP-a polypeptide at a higher affinity (e.g., 10-fold or 100-fold
higher} than the human SIRP-a polvpeptide, though 1t still considered to “bind” both
polypeptides. Assays for determining binding affinity are known in the art and include
without limitation surface plasmon resonance {SPR), e g., as described herein; radiolabeled
antigen binding assay (RIA}, e.g., using a Fab version of an antibody and its antigen; and the
like.
G119} To prepare an antigen, the antigen may be purified or otherwise obtained froma
natural source, or it may be expressed using recombinant techniques. In some embodiments,

the antigen may be used as a soluble protein. In some embodiments, the antigen may be
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conjugate to ancther polypeptide or other motety, e.g., 1o increase its immunogenicity. For
example, an antigen described herein may be coupled with an Fc region. In some
embodiments, a cell expressing the antigen on its cell swrface may be used as the antigen.
[6120] Polvclonal antibodies can be raised in an amimal by mudtiple subcutaneous {sc) or
intraperitoneal (ip) mjections of the antigen and an adjuvant. For example, descriptions of
chicken immunization are described herein. In some embodiments, the antigen is conjugated
with an immunogenic protein, e.g., kevhole limpet hemocyanin, serum altbumin, bovine
thyroglobulin, or soybean trypsin inhibitor using a bifunctional or derivatizing agent.
Exermplary methods for immunization of chickens are provided herein. Relevant methods
suitable for g vanety of other organisms, such as mammals, are well known in the art.

612%] As descnibed supra, monoclonal antibodies may be produced by a vanety of
methods. In some embodiments, a monoclonal antibody of the present disclosure is made
using the hybridoma method first described by Kohler ef af., Natre, 256:495 {1975}, and
further described in Hongo er af., Hybridoma, 14 (3): 253-260 (1995); Harlow ef al.,
Antibodies: 4 Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2ud ed. 1988); and
Hammerling ef al., . Monocional Antibodics and T-Cell Hybridomas 563-681 {Elsevier,
N.Y., 19€1). Human hvbridoma technology (Trioma technology} is describad in Vollmers
and Brandlein, Histology and Histopathology, 20(3):927-937 (2005} and Vollmers and
Brandlemn, Methods and Findings in Experimental and Clinical Pharmacology, 27(3):185-91
(2005). A culture medium in which hybridoma cells are grown may be screened for the
presence of an antibody of interest, e.g., by in vifre binding assay, immunoprecipitation,
ELISA, RIA, etc.; and the binding affinity may be determiined, e.g., by Scatchard analvsis. A
hybridorma that produces an antibody with desired binding properties can be subcloned and
grown using known culture technigues, grown iz vivo as ascites tumors in an animal, and the
like.

6122} In some embodiments, a monoclonal antibody 1s made using a library method,
such as a phage display library. See. e.g., Hoogenboom et al. in Methods in Molecular
Biology 178:1-37 (O’ Brien et al., ed., Human Press, Totowa, NJ, 2001). In some
embodiments, reperioires of VH and VL genes are cloned by polymerase chain reaction
(PCR) and recombined randoraly in phage libraries, which are then screened for antigen-
binding phage, e.g., as described in Winter et al., 4. Rev. Immunol., 12: 433-455 (1994},
Phage typically display antibody fragments, either as single-chain Fv (scFv) fragments or as

Fab fragments. Alternatively, the naive repertoire can be cloned (. g, from human) o
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provide a single source of antibodies to a wide range of non-self and also self-antigens
without any immunization as described by Griffiths et al., EABO J, 12: 725-734 (1993).
Finallv, naive libraries can aiso be made svnthetically by cloning unrearranged V-gene
segments from stem cells, and using PCR primers containing random sequence to encode the
highly variable CDR3 regions and to accomplish rearrangerent i vifro, as described by
Hoogenboom and Winter, J. Mol Riol, 227 381-388 {1992).

{3123} In some embodiments, an antibody of the present disciosure 1s a chicken antibody.
Chicken antibodies can be produced using various technigques known in the art; see, e g, US
Pat. Nos. 6.143.359; 8.592.644: and 9,380,769,

[6124] In some embodiments, an antibody of the present disclosure is a chimeric
antibody. See, e.g, U.S. Palent No. 4,816,567 and Morrison et al., Proc. Natl Acad. Sci.
US4, 81:6851-6855 (1984). In some embodiments, a chumeric antibody corprises a non-
human variable region (e.g., a variable region derived from a chicken, mouse, rat, hamster,
rabbit, or non-human primate, such as a monkey) and a human constant region. In some
embodiments, a chimeric antibody s a “class switched” antibody in which the class or
subclass has been changed from that of the parent antibody. Chumeric antibodies include
antigen-binding fragments thereof.

[6125] In some embodiments, a chimeric anfibody is a humanized antibody. A non-
human antibody can be humanized to reduce tmmunogenicity to humans, while retaining the
specificity and affinity of the parental non-human antibody. Generally, a humanized
antibody comprises one or more variable domains in which HVRs, e g, CDRs, (or portions
thereof) are dentved from a non-human antibody {e.g., a chicken antibody). and FRs (or
portions thereof) are derived from human antibody sequences. A humanized antibody
optionally will also comprise at least a portion of a human constant region. In some
embodiments, some FR residues in a humanized antibody are substituted with corresponding
residues from anon-human antibody {e.g., the antibody from which the HVR residues are
derived), e.g., 1o restore or improve antibody specificity or affinity. Humanized antibodies
and methods of making them are reviewed, e.g., in Almagro and Fransson, Front. Biosci.
13:1619-1633 (2008). Methods of humanizing a chicken antibody have also been described,
e.g.,in WOZO03G14653,

[G126] Human framework regions useful for humanization mclude but are not limited to:
framework regions selected using the “best-fit” method; framework regions derived from the

consensus sequence of human antibodies of a particular subgroup of light or heavy chain
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variable regions; human somatically mutated framework regions or human germline
framework regions; and framework regions derived from screening FR libraries. See, e. g,
Sims et al. J Inumunol 1512296 {1993} ; Carter et al. Proc. Natl Acad Sci. USA, 894285
(1992 ; Prestaetal. J Tmpunol  151:2623 (1993); Almagro and Fransson, Front. Bioscl.
13:1619-1633 (2008); and Baca et al., .J. Biol Chem. 272:10678-10684 (1997},

6127} In some embodiments, an antibody of the present disclosure 1s a human antibody.
Human antibodies can be produced using various techniques known in the art. In some
embodiments, the human antibody is produced by a non-human animal, such as the
genetically engineered chickens (see, e.g, US Pat. Nos. 8,392 644 and 9,380,769 and/or
mice described herein. Human antibodies are described generally in Lonberg, Curr. Opin.
Immunol 20:450-459 (2008).

16128] In some embodiments, an antibody of the present disclosure 1s generated by or
derived from a chicken, e.g., using the methods described herein.

[6129] In some embodiments, an antibody of the presenti disclosure is an antibody
fragment, including without limutation a Fab, F(ab™)2, Fab’-SH, Fv, or s¢Fv fragment, or a
single domain, single heavy chain, or single hight chain antibody. Antibody fragments can be
generated, e.g., by enzymatic digestion or by recombinant techniques. In some embodiments,
Proteolytic digestion of an intact antibody is used to generate an antibody fragment, e.g., as
described m Mornimolo et al., Journa/ of Biochemical and Biophysical Methods 24 107-117
(1992) and Brennan et al, Science, 229:81 {1985}, In some embodiments, an antibody
fragment 1s produced by a recombinant host cell. For example, Fab, Fv and ScFv antibody
fragments are expressed by and secreted from £, coli. Antibody fragments can alternatively
be isolated from an antibody phage library.

G130} Fab'-SH fragments can be directly recovered from £ cofi and chenucally coupled
to form F{ab'y: fragments. See Carter et al., Bio/Technoiogy 10:163-167 (1992). F(ab')2
fragments can also be isolated directly from a recombinant host cell culture. Fab and F(ab') 2
fragment with increased in vivo half-life comprising salvage receptor binding epitope
residues are described in U.S. Pat. N¢. 5,869,046,

3131 In some embodiments, an antibody is a single cham Fv fragment (scFv). See WO
03/1618S and U.S. Pat. Nos. 5,571,894 and 5,587,458, scFv fusion proteins can be
constructad to produce a fusion of an effector protein at either the amino or the carboxy

terminus of an scFv. The antibody fragment may also be a “linear antibody™, e.g.. as
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described in U.S. Pat. No. 5,641,870, for example. Such linear antibodies may be
monaspecific or bispecific.

[6132] In some embodiments, an antibody of the present disclosure is a multispecific
antibody. Multispecific antibodies possess binding specificifies against more than one
antigen {e.g.. having two, three, or more binding specificities). In some ernbodiments, the
antibody is a bispecific antibody. In some embodiments, a bispecific antibody comprises two
differant binding specificities for the same antigen (e g., having different binding affimity
and/or specific epitope of the same antigen). In some embodiments, a bispecific antibody
comprises binding specificities for two distinet antigens. In sore embodiments, the
bispecific antibody is a full-length or intact antibody. In some embodiments, the bispecific
antibody 13 an antibody fragment of the present disclosure,

16133} Bispecific or nultispecific antibodies with a variety of combinations of binding
specificities are contemplated herein. In some embodiments, the bispecific antibody has a
first binding specificity for one or more SIRP-o polvpeptides as described herein. In some
embodiments, the bispecific antibody has a second binding specificity for an antigen
expressed by a cancer cell, e.g., on the cell surface. Exerplary such antigens include without
limitation CD19, CD20, CD22, CD30, CD33, CD38, CD52, D56, CD70, CD74, CD79%b,
CD123, CD138, C51/5LAME7, Trop-2, 574, EphAd, BOCMA, Mucin 1, Mucin 16, PTK7,
PD-L1, STEATP!, Endothelin B Recepior, mesothelin, EGFRVHI, ENPP3, SLC44A4,
GNMB, nectin 4, NaPiZb, LIV-1A, Guanylyl cyclase C, DLL3, EGFR, HERZ, VEGF,
VEGFR, integrin aVP3, integrin o581, MET, IGFIR, TRAILR1, TRAILRZ, RANKL, FAP,
Tenascin, LeY, EpCAM, CEA, gpA33, PSMA, TAGY2, a mucin, CAIX, EPHA3Z, folate
recepior o, GD2, GD3, and an MHC/peptide complex comprising a peptide from NY-ESO-
VLAGE, SSX-2, a MAGE family protein, MAGE-A3, gpl00/pmell7, Melan-A/MART-

i, gp75/TRPI, tvrosinase, TRP2, CEA, PSA, TAG-72, immature laminin

receptor, MOK/RAGE-T, WT-1, SAP-1, BING-4, EpCAM, MUCH, PRAME,

survivin, BRCA1, BRCAZ, CDK4, CML6A6, MART-2, p33, Ras, B-catenin, TGF-BRI, HPV
E6, or HPV E7. Without wishing to be bound to theory, it is thought that combining such a
binding specificity with a binding specificity aganst a SIRP-a is particularly advantageous,
e.g., to direct FeR-expressing leukocytes to target a tumor cell with the second binding
specificity while also inhibiting the responsiveness of SIRP-g expressed by the leukocyte to

any D47 expressed by the tumor cell with the first binding specificity.
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[3134] In some embodiments, the bispecific antibody has a second binding specificity for
an antigen expressed by an immune cell, e.g., on the cell surface. Exemplary such antigens

mchude without limitation BDCAZ, BDCA4, ILT7, LILRBI, LILRB2, LILRB3, LILRB4,

TDO, 4188, CTLA4, PDI, PD-L1, PD-L2, TIM-3, BTLA, VISTA, LAG-3, CD28, 0X40,
GITR, CD137, CD27, HVEM, CCR4, CD235, CDI03, Klrgl, Nrpl, CD278, Gpr83, TIGIT,
Ch154, CBi60, PYRIG, DNAM, and ICOS. In some embodiments, the antigen is expressed
on a myeloid cell. Such antigens can include without imitation BDCA2, BDCA4, TLT7,
LILRBI, LILRB2, LILRB3, LILRB4, CSF-1R, CD40, CD40L, CD163, CD206, DEC205,
CD47, CD123,IDO, and TDO.  In some embodiments, the antigen is expressed on a T cell,
Such antigens can include without Emitation 41BB, CTLA4, PDI, PD-L1, PDB-L2, TIM-3,
BTLA, VISTA, LAG-3, CD28, OX40, GITR, CDI37, CD27, HVEM, CCR4, CDh25, CDI03,
Kirgl, Nrpl, CD278, Gpr83, TIGIT, C 54, CD160, TNFRZ, PYRIG, DNAM, and ICOS,
[6135] In some embodiments, the bispecific antibody has a second binding specificity for
an antigen expressed by an NK cell, e.g., on the cell surface. Exemplary such antigens
include without limitation NKR-PIA(KLRB1), CD9%4 (NKG2ZA), KLRGI, KIRZDLSA,
KIR2DLSB, KIR2DL1, KIRZDL2, KIRZDL3, KIR2DS2Z, KIRZDS3, KIR2DS4, KIRZDSS,
KIR3DSI, KIR2DST, CD% (NKG2C/E), NKG2D, CD160 (BY53), CD16 (FoyRIIA),
MNKpd6 (NCR1), NKp30 (NCR3), NEpdd (NCR2), DNAMI (CD226), CRTAM, D27,
NTB-A (SLAMF6), PSGL1, CD96 (Tactile), CD100 (SEMA4D), NKp80 (KLRF1,
CLEC5C), SLAMF7 (CRACC, CS1, CD319), and CD244 (2B4, SLAMF4).

3136} Various methods are known in the art for generating and purifying a bispecific
anttbodv. Nurerous approaches have been described. One approach is the “knobs-into-
holes™ or “protuberance-into-cavity” approach (seg, e.g. US Pat. No. 5.731,168). In some
embodiments, heterodimerization of Fo domain monomers is promoted by introducing
different, but compatible, substitutions in the two Fo domain monomers, such as “knob-inio-
hole” residue pairs and charge residue pairs. The knob and hole interaction favors
heterodimer formation, whereas the knob-knob and the hole-hole interaction hinder
homodimer formation due to steric clash and deletion of favorable interactions. A hole refers
to a voud that 1s created when an onginal amuno acid in a protein is replaced with a different
amino acid having a smaller side-chain volume. A knob refers to a bump that is created when
an original amino acid in a protein is replaced with a different amino acid having a larger

side-chain volume. For example, i some embodiments, an amino acid being replaced 1s in
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the CH3 antibody constant domain of an Fc domain monomer and involved in the
dimerization of two Fe domam monomers. In some embodiments, a hole in one CH3
anttbody constant domain is created to accommodate a knob in another CH3 antibody
constant domain, such that the knob and hole amino acids act to promote or {avor the
heterodimerization of the two Fc domam monomers. In some embodiments, a hole in one
{H3 antibody constant domain is created to better accommodate an original amino acid in
another CH3 antibody constant domain. In some embodiments, a knob in one CH3 antibody
constant domain is created to form additional interactions with original amino acids in
another CH3 antibody constant domain.

16137} In some embodiments, a hole is constructed by replacing amino acids having
larger side chains such as tyrosine or trvptophan with amino acids having smaller side chains
such as alanine, valine, or threonine, for example a Y407V mutation in the CH3 antibody
constant domain. Similarly, in some embodiments, a knob is constructed by replacing amino
acids having smaller side chains with amino acids having larger side chains, for example a
T366W mutation in the CH3 antibody constant domain. In some embodiments, one Fc
includes hole mutations T3668, L358A, and Y407V In some embodiments, a polvpeptide of
the disclosure including a high affinmity SIRP-o D1 variant is fused to an Fc domain monomer
mchuding the knob mutation T366W to limut unwanted knob-knob homodimer formation.

Examples of knob-into-hole amino acid pairs are included, without limitation, in Table 3.

Table 3. Knob-inio-hole amino acid pairs.

Fc o

. 3668 | |
domain - >0 T304W | T3948 | T366W

'7 (‘ 7 (‘ 'ik A J’:iv * ]

monomer | © 07T | YA0TA | FA0SA 13948 | LISBA | o | uo7A | o948
1 Y407V
Fe¢
domain rver | rrouw | Bancw | Taecwy | T366Y | TI66W | F405W
monomer 366Y 366W | T3I94W | F403W | T366W F405A | F405W | Y407A
2

[0138] Another approach uses antibody variable domains with the desired binding
specificities {antibody-antigen combining sifes} fused to immunogiobulin constant domain
sequences, e.g., with an immunoglobulin heavy chain constant domain, comprising at least
part of the hinge, CH2, and CH3 regions. In some embodiments, the bispecific antibody has

a hybrid immunoglobulin heavy chain with a first binding specificity in one arm and a hybrid

(¥4}
~3



WO 2019/183266 PCT/US2019/023238

immunoglobulin heavy chain-light chain pair (providing a second binding specificity) in the
other arm. See WO 94/04690. Another approach uses cross-linking (see, e.g., US Pat No.
4,676,980) to produce a heterconjugate antibody. In some embodiments, bispecific
antibodies can be prepared using chemical linkage {see, e.g., Brennan et al., Science, 229: 81
{1985)) to proteolytically cleave an intact antibody nto F(ab'y: fragments that are reduced in
the presence of a dithiol complexing agent and convertad to thionitrobenzoate {TNB}
derivatives, one of which is reconverted to the Fab'-thiol by reduction and mixed with the
other Fab'-TNB dernivative to form the bispecific antibody. In some embodiments, Fab’-SH
fragments are chenucally coupled. In some embodiments, bispecific antibody fragments are
produced in cell culture using leucine zippers, as in Kostelny et al | J. fmmunol., 148(5y:1547-
1553 (1992). For other bispecific antibody formats, see, e g, Spiess, C. ef al. (2015) Mol.
Immunol. 67:95-106,

16139] In some embodiments, an antibody of the present disclosure 15 a diabody. See,
¢.g., Hollinger et al., Proc. Nati. Acad. Sci. USA, 90:6444-6448 (1993}, In a diabody, the Vu
and Vi domains of one fragment pair with complementary Vi and Vi domains of another
fragment, thus forming two antigen-binding sites. Another strategy for making hispecific
antibody fragments by the use of single-chain Fv (sFv) dimers has also been reported. See
Gruber et al, J Immunol, 152:5368 {19943,

(3140} In some embodiments, an antibody of the present disclosure is a single-domain
antibody. A single-domain antibody refers to a single polypeptide chain comprising all ora
portion of the heavy chain variable domain or all or a portion of the light chain vanable
domain of an antibody. In certain embodiments, a single~-domain antibody is a human single-
domamn antibody (see, e.g., U.S. Pat. No. 6,248,516 B1}. In one embodiment, a single-domain
antibody includes all or a portion of the heavy chain variable domain of an antibody.
Camelid antibodies are also known.

[6141] Antibodies can be produced using recombinant methods. For recombinant
production of an anti-antigen antibody. nucleic acid encoding the antibody is isolated and
inserted into a replicable vector for further cloning {amplification of the DNA) or for
expression. DNA encoding the antibody may be readily isolated and sequenced using
conventional procedures (e.g , by using oligonucleotide probes that are capable of binding
specifically to genes encoding the heavy and light chains of the antibody). Many veciors are

avaiiable The vector components generally include, but are not limited o, one or more of the
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following: a signal sequence, an origin of replication, one or more marker genes, an enhancer
element, a promoter, and a transcription ternmunation sequence.

[6142] An antibody of the present disclosure can be produced recombinantly as a fusion
polypeptide with a heterologous polypeptide, e.g., a signal sequence or other polypeptide
having a specific cleavage site at the N-terroinus of the mature protein or polypeptide. The
heterologous signal sequence selected can be one that is recognized and processed {e.g.,
cleaved by a signal peptidase)} by the host cell. For prokaryotic host cells that do not
recognize and process a native antibody signal sequence, the signal sequence 13 substituted by
a prokaryotic signal sequence selected, for example, from alkaline phosphatase, perucillinase,
lpp, or heat-stable enterotoxin I leaders. For yeast secretion the native signal sequence may
be substituied by, e.g2., the yeast invertase leader, a factor leader (including Saccharoniyces
and Kluyveromyces a-factor leaders), or acid phosphatase leader, the C. albicans
gluccamvlase leader, eic.. In mammalian cell expression, mammalian signal sequences as
well as viral secretory leaders, for example, the herpes simplex gD signal, are available.
[3143] Both expression and cloning vectors contain a nucleic acid sequence that enables
the vector to replicate in one or more selected host cells, e g, to allow the vecior to replicate
independently of the host chromosomal DNA. This sequence can include origins of
replication or autonomously replicating sequences. Such sequences are weli known fora
variety of bacteria, veast, and viruses. Generally, the origin of replication component is not
needed for mammalian expression vectors (the SV 40 origin may be used because it confaing
the early promoter).

[3144] Expression and cloming vectors can contain a selection gene or selectable marker.
Typical selection genes encode proteins that (a) confer resistance to antibiotics or other
toxins, e.g., ampicillin, neomycin, methotrexate, or tetracvcline, (b} complement auxotrophic
deficiencies, or {c} supply critical nuirients not available from complex media. Examples of
dominant selection use the drugs neomycin, mycophenolic acid and hygromycin. Anocther
example of suitable selectable markers for mamumalian cells are those that enable the
identification of cells competent to take up antibody-encoding nucleic acid, such as DHFR,
glutamine synthetase (G8), thymidine kinase, metallothionein-I and -1, preferably primate
metallothionein genes, adenosine deaminase, ormithine decarboxvlase, and the like. For
example, a Chinese hamster ovary ({HO) cell line deficient in endogenous DHFR activity
transformed with the DHFR gene is identified by cultunng the {ransformants in a culiure

medium containing methotrexate (M1ix), a competitive antagonist of DHFR.
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[3145] Alternatively, host cells (particularly wild-ty pe hosts that contain endogenous
DHFR) transformed or co-transformed with DNA sequences encoding an antibodv of
interest, wild-type DHFR gene, and another seleciable marker such as aminogly coside 3'-
phosphotransferase (APH) can be selected by cell growth in medium containing a selection
agent for the selectable marker such as an aninoglycosidic antibiotic, e. g, kanamycm,
neomycin, or G418,

[6146] Expression and cloning vectors generally contain a promoter that is recognized by
the host orgamismm and s operably hinked to nucleic acid encoding an antibody. Promoters
suttable for use with prokaryotic hosts include the phivA promoter, B-lactamase and lactose
promoter systems, alkaline phosphatase promoter, a tryptophan (irp) promoter system, and
hybrid promoters such as the lac promoter. However, other known bacterial promoters are
suitable. Promaoter sequences are known for eukaryvotes. Yeast promoters are well known in
the art and can include inducible promoters/enhancers regulated by growth conditions.
Virtually all eukaryotic genes have an AT-rich region located approximately 25 to 30 bases
upstream from the site where transcription ts inmtiated. Examples imchude without himitation
the promoters for 3-phosphoglycerate kinase or other glycolytic enzymes, such as enolase,
glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate decarboxylase,
phosphofructokinase, glucose-6-phosphate isomerase, 3-phosphogly cerate mutase, pyruvate
kinase, triosephosphate isomerase, phosphoglucose isomerase, and glucokinase. Antibody
transcription from vectors in mammalian host cells can be controlled, for example, by
promoters obtained from the genomes of viruses. The early and late promoters of the SV40
virus are conveniently obtained as an SV40 restriction fragment that also contains the SV40
viral origin of replication. The immediate early promoter of the hursan cytomegalovirus is
conveniently obtained as a Hindiil E restriction fragment. Alternatively, the Rous Sarcoma
Viras long terminal repeat can be used as the promoter.

16147} Transcription of a DNA encoding an antibody of the present disclosure by higher
eukaryotes is often increased by inserting an enhancer sequence into the vector. Many
enhancer sequences are now known from mammalian genes {globin, elastase, albumin, o-
tetoprotemn, and msulin). Typically, bowever, one will use an enhancer from a eukarvotic cell
VIFus.

[G1458] Fxpression vectors used in eukaryotic host cells (veast, fungi, insect, plant,
animal, human, or nucleated cells from other muliicellular organisms) will also contain

sequences necessary for the termination of transcription and for stabilizing the mRNA.
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[(3149] Suitable host celis for cloning or expressing the DNA in the vectors herein are the
prokaryote, veast, or higher eukaryote cells described above. Suitable prokaryotes for this
purpose include eubacteria, such as Gram-negative or Gram-positive organisms, for example,
Enterobacteriaceae such as Fscherichia, e.g., . coli, Enterobacter, Erwinia, Klebsiella,
Proteus, Salmonella, e.g., Salmonella typhimurium, Servatia, e.g., Serratia marcescans, and
Shigella, etc. In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or
veast are suitable cloning or expression hosts for antibody-encoding vectors. Saccharomyces
cerevisiae, or common baker's veast, is the most commonly used among lower eukaryotic
host microorgamisms. Certam fungi and yeast strains may be selected in which glycosviation
pathways have been “humanized,” resulting in the production of an antibody with a partially
or fully human glycosylation pattern. See, e.g., Li et al., Nat. Biotech. 24:210-215 {2006).
[6150] Plant cell cultures of cotton, com, potato, sovbean, petunia, tomato, duckweed
(Leninaceae), alfalfa (M. fruncatula), and tobacco can also be utilized as hosts.

6151 Suitable host cells for the expression of glyvcosylated antibody are also derived
from multicellular organisms (invertebrates and vertebrates). Examples of invertiebrate cells
nclude plant and insect cells. Numerous baculoviral strams and varnants and corresponding
permissive insect host cells front hosts such as Spodoptera frugiperda {caterpillar), dedes
aegypti (mosguto}, Aedes albopictus {mosquito}, Drosophila melanogaster (fruitfly), and
Bombyx mori have been identified.

16152] Vertebrate cells may be used as hosts, and propagation of vertebrate cells in
culture (tissue culture) has become a routine procedure. Examples of useful mammalian host
cell limes are monkey kiduey CV1 line transformed by SV40 (COS-7, ATCC CRL 1651,
human ersbryonic kidnev hine (293 or 293 cells subcloned for growth in suspension culture,
Graham et al., J. Gen Virol 36:59 (1977)); baby hamster kidney cells {(BHK, ATCC CCL
10} mouse sertohi calis (TM4, Mather, Biol Reprod. 23:243-251 (1980}, monkey kidney
cells (CV1 ATCC CCL 70); African green monkey kidnev cells (VERO-76, ATCC CRL-
15%7); human cervical carcinoma cells (HELA, ATCC CCL 2); canine kidney cells (MDCK,
ATCC CCL 34); buflalo rat liver cells (BRL 3A, ATCC CRL 1442}, human lung cells
{(W138, ATCC CCL 75}, human hver cells (Hep G2, HB 8063); mouse mammary tumor
(MMT 060562, ATCC CCL51); TRI cells (Mather ef al., Annals N.Y. Acad. Sci. 383:44-68
(1982 MRC 5 cells; F84 cells; and a human hepatoma line (Hep (G2). Other useful
mammalian host cell lines include Chinese hamster ovary {CHO) cells, including DHFR-

CHO cells (Urlaub er al., Proc. Natl. Acad Sci. USA 774216 (1980)); and mveloma cell
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lines such as NSO and Sp2/0. For a review of certain mammalian host cell lines suitable for
anttbody production, see, e.g., Yazaki and Wu, Methads in Molecular Biology, Vol. 248 (B.
K. €. Lo, ed., Humana Press, Totowa, N.J., 2003), pp. 255-268,

[6153] The host cells of the present disclosure may be cultured in a variety of media.
Commercially available media such as Ham's F10 (Sigma), Minimal Essential Medium
((MEM), (Sigma), RPMI-1640 (Sigma), and Dulbecco's Modified Fagle's Medium
((DMEM), Sigma) are suitable for culturing the host celis. In addition, any of the media
described in Ham er ol | Meth. Fnz 5844 (1979}, Bamnes ef ol | Anal. Riochem. 102:255
(1980}, U.S. Pat. Nos. 4,767,704; 4,657 866, 4,927,762, 4,560,655; or 5,122,469, WO
90/03430; WO 87/00195; or U.S. Pat. Re. 30,985 may be used as culture media for the host
cells. Any of these media may be supplemented as necessary with hormones and/or other
growth factors (such as insulin, transferrin, or epidermal growth factor), salts (such as sodium
chloride, calcium, magnesium, and phosphate), buffers {such as HEPES), nucleotides (such
as adenosine and thymidine), antibiotics (such as GENTAMYCIN™ drug), trace elements
{defined as inorganic compounds usually present at final concentrations in the micromolar
range), and glucose or an equivalent energy source. Any other necessary supplements may
also be included at appropriate concentrations that would be known to those skilled in the art.
The culture conditions, such as temperaiure, pH, and the like, are those previously used with
the host cell selected for expression, and will be apparent {o one of skill in the art.

6154] When using recombinant techniques, the antibody can be produced intraceliularly,
in the periplasmic space, or directly secreted into the medium. If the antibody 1s produced
ntracethularly, as a first siep, the particulate debnis, either host cells or lysed fragments, are
removed, for example, by centrifugation or ultrafiltration. Carter ef /., Bio/Technology
10:163-167 (1992) describe a procedure for isolating antibodies which are secreted to the
periplasmic space of & coli.

6155} The antibodv composition prepared from the cells can be purified using, for
example, hydroxylapatite chromatography, hydrophobic interaction chromatography, gel
electrophorests, dialysis, and affinity chromatography, with affinity chromatography being
among one of the typically preferred purification sieps.

[3156] In some embodiments, an antibody of the present disclosure comprises a hight
chain comprising a light chain constant (CL) domain sequence that comprises an amino acid
sequence according to the formula

GOQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADGSPVEKAGVETTK
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PSKOQSXZGKY AASSYLSLTPEQWRSHRSYSCOVTHEGSTVEKTVAPTECS (SEQ ID
NO:72), where XaXs 18 ND, BN, DS, or SD. In certain embodiments, the CL domain
comprises an amino actd sequence selected from SEQ 1D NOs:43-46,

[6187] In some embodiments, an antibody of the present disclosure comprises a light
chain variable (VL) domain comprising one, two, three, or four IGLV3 framework
sequences, including without limitation SYELTQPPSVSVEPGQOTARITC (SEQ ID NO:27),
WYQOQKPGQAPVTLIY (SEQ ID NO:28),
NIPERFSGSSSGTTVTLTISGVQAEDEADYYC (SEQ ID NG:29), and FGGGTKLTVL
(SEQ ID NO:30). In some embodiments, an antibody of the present disclosure comprises a
light chain variable (VL) domain comprising the structure FW1—HVR-L1—FW2—HVR-
L2—FW3—HVR-L3—FW4, wherein FW1 comprises the sequence
SYELTQPPSVSVSPGQTARITC (SEQ ID NO:27), FW2 comprises the sequence
WYQOKPGQAPVTLIY (SEQ ID NQO:28), FW3 comprises the sequence
WNIPERFSGSSSGTTVTLTISGVQAEDEADYYC (SEQ ID NG:29), and FW4 comprises the
sequence FGGOGTKLTVL (SEQ 1D N(O:30).

[3158] In some embodiments, an antibody of the present disclosure comprises a hight
chain comprising a kappa or lambda light chain constant (CL} domain. in some
embodiments, an antibody of the present disclosure comprises a light chain comprising a light
chain constani domain comprising the aming acid sequence of one of SEQ 1D N(s:36-38. In
some embodiments, an antibody of the present disclosure comprises a light chain comprising
a light chain constant domain comprising the amino acid sequence of one of SEQ 1D N(s:43-
46. In some embodiments, an antibody of the present disclosure comprises a light chain
comprising a light chain constant domain sequence shown in Table 1. In some embodiments,
an antibody of the present disclosure comprises a light chain that comprises a VL domain
comprising the sequence of SEQ 12 NO:25 and a CL domain sequence selected from SEQ 1D
N(3:36-38 and 43-46. Tn some embodiments, an antibody of the present disclosure
comprises a light chain that comprises a VI domain comprising the sequence of SEQ ID
W25 and a CL domain sequence selected from SEQ 1D NOs:43-46. In some embodiments,
an antibody of the present disclosure comprises a light chain that comprises an amino acid
sequence selected from SEQ ID NOs:48-51. In some embodiments, an antibody of the
present disclosure comprises a light chain that comprises a VL domain sequence selected

from SEQ D NOs:39-41 and a CL domain comprising a sequence selected from SEQ 1D
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NOs:36-38. Any of the above light chains can be combined with a heavy chain shown in

Table 2 or an antibody heavy chain comprising a VH domain shown i Table 2.

(G159} In some embodiments, an antibody of the present disclosure includes a heavy

chain comprising a heavy chain constant domain that comprises an Fe region. For example,

i some embodiments, the Fe region is a human Fe region, e.g., 1gGl, 1¢G2, or IgG4 and

subtypes thereof. Exemplary and non-limiting Fc regions are provided within the heavy

chain constant domains comprising the amino acid sequences of SEQ D N(Us:31-35 and 132-

139, as shown in Table 4. In some embodiments, an Fc region within one or more of the

heavy chain constant domain amino acid sequences of SEQ 1D NOs:31-35 and 132-139

comprises one or more of the mutations described herein, e. g, infra. In some embodiments,

an antibody of the present disclosure comprnises a heavy chain thal comprises a heavy chain

chain constant domain sequence shown in Table 2.

Table 4. Exemplary constant region sequences

Name

SEQ D
NG

Sequence

IgG1 wildtype

31

ASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPVTYSWNS
GALTSOVHTFPAVLOQSSGLYSLSSVVTVPSSSLGTOTYICNVN
HEPSNTRKVDKKVEPKSCDETHTCPPCPAPELLGGPSVFLFPPK
PKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCEKVSNKAL
PAPIEKTISKAKGOPREPOQVY TLPPSREEMTKNQVSLTCLVKGF
YPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKS
RWOQOGNVESCSYMHEALHNHYTOKSLSLSPG

1gG1_AAA N297A

ASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLOQSSGLYSLSSVVTVPSSSLGTOTYICNVN
HEPSNTEVDKKVEPKSCDEKTHTCPPCPAPEAAGAPRSVEFLFPPK
PEDTLMISRTPEVTCVVYDVSHEDPEVKFNWY VDGVEVHNA
KTKPREEQYASTYRVVIVLTVLHODWLNGKEYKCKVSENKAL
PAPIEKTISKAKGOPREPOQVY TLPPSREEMTKNQVSLTCLVKGE
YPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKS
RWOOGNVESCSVMHEALHNHYTOKSLSLSPG

IgG2

A
[O%]

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVIVSWNS
GALTSGVHTFPAVLOQSSGLY SLESSVVTVESSNFGTQTYTONVD
HKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLEPPKPKDT
LMISRTPEVTICVVVDVSHEDPEVOFNWY VDGVEVHNAKTEP
REEQFENSTFRVVSVLTVVHODWLNGKEYKCKVSNKGLPAPIE
KTISKTKGOPREPOQVYTLPPSREEMTKNOQVSLTCLVKGEFY PRSI
AVEWESNGOPENNYKTTPPMLDSDGSFFLY SKLTVDEKSRWO
QGNVESCSVMHEALHNHYTOQKSLSLSPG

I2GG2Da

98]
.

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLOSSGLYSLSSVVTVPSSNEFGTOQTYTCNVD
HKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVOFNWY VDGVEVHNAKTKP
REEQFNSTFRVYVSVLTVVHODWINGKEYKCKVINEGLPSSIE
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KTISETKGQPREPOQVYTLPPSREEMTENQVSLTCLVKGFYPSDI
AVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQ
QCNVESCSVMHEALHNHYTOKSLSLSPG

oG4 _S228P

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLOQSSGLYSLSSVVTVPSSSLGTETYTONVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPEKPKDT
LMISRTPEVTCVVVDVSQEDPEVOFNWY VDGVEVHNAKTKE
REEQFNSTYRVVSVLTVLEHODWLNGKEYKCKVENKGLPSSIE
KTISKAKGOPREPQVYTLPPSQEEMTRKNQVSLTCLVKGFYPSD
TAVEWESNGOQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQ
EGNVFSCSVYMHEALHNHYTOKSLSLSLG

Human Kappa

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWEKY
DNALGSGNSQESVTEQDAKDSTYSLSSTLTLSKADYEKHEVY
ACEVTHOGLSSPVTEKSENRGEC

Human Lambda IGLCH

GOPKANPTVTLFPPSSEELOQANKATLVCLISDEYPGAVTVAWK
ADGSPVKAGVETTKPSKOSNNKY AASSYLSLTPEQWKSHRSY
SCOVTHEGSTVEKTVAPTECS

Human Lambda IGLC2

GOPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVIVAWK
ADSSPVEKAGVETTTPSEOQSNNKY AASSYLSLTPEQWISHRSY
SCOVTHEGSTVEKTVAPTECS

15Gl_AAA

132

ASTRKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLGSSGLYSLESSVVTVPRSSSLGTR
TYICNVNHEPSNTKVDKKVEPKSCODKTHTCPPCPAPEAA
GAPSVFLEFPPRKPKDTLMISRTPEVICVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKYSNKALPAPIEKTISKAKGQPREPQVYTL
PPSREEMTENQVSLTCLVKGFYPSDIAVEWESNGQPENN
YRTTPPVLDSDGSFFLYSKLTVDKSRWOQOGNVESCSVM
HEALHNHYTORKSLSLSPG

1gG2 C232S

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLOSSGLY SLESVVTVRSSNFGTQ
TYTCNVDHKPSNTKVDRTVERKSCVECPPCPAPPYV AGPS
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVOQFNWY
VDOGVEVHNAKTKPREEQFNSTFRVVSVLTVVHOQDWLN
GKEYRCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSR
EEMTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYKT
TPPMLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEA
LANHYTQKSLSLSPG

12G2 C233S

ASTRKGPSVEPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLOQSSGLYSLASVVTVPSSNFGTQ
TYTCNVDHKPSNTKVDRKTVERKCSVECPPCPAPPVAGPS
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWY
VDOGVEVHNAKTKPREEQEFNSTFRVYVSVLTVVHODWLN
GREYRKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKT
TPPMLDADGSFFLYSKLTVDESRWQOQGNVFSCSVMHEA
LHNHYTQKSLSLSPG

1sG2Da C2328

ASTRKGPSVEPLAPCSRETSESTAALGCLVKDYFPEPVTVYS
WNSGALTSGVHTFPAVLOQSSGLYSLASVVTVPSSNEGTQ
TYTCNVDHKPSNTKVDKTVERKSCVECPPCPAPPYV AGPS
VELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVOFNWY

N
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VDGVEVHNAKTKPREEGFNSTFRVVSVLTVVHQDWLN

GKEYKCKVSNKGLPSSIEKTISKTRGOPREPQVYTLPPSR
EEMTRKNGQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPMLDSDGSFFLYSKLTVDKSEWQQGNVFSCSVMHEA
LHNHYTOKSLSLSPG

Ie(G2Da 2338

136

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGYHTFPAVLOSSGLYSLSSYVTVYPSSNFGTQ
TYTCNVDHKPSNTKVDKTVERKCSVECPPCPAPPVAGPS
VELFPPKPRKDTLMISRTPEVTCVVVDVSHEDPEVOENWY
VDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLN
GKEYKCKVENKGLPSSIEKTISKTRKGOPREPQVYTLPPSR
EEMTRMNOVSLTCLVKGFYPSDIAVEWESNGQOPENNYKT
TPPMLDSDGSFFLYSKLTVDKSREWOQOQGNVESCSVMHEA
LHNHYTQKSLSLSPG

T12G2 N297A

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLOQSSGLYSLESVVTVRSSNFGTQ
TYTCONVDHKPSNTKVDRKTVERKCCVECPPCPAPPVAGPS
VFLFPPRKPKDTLIMISRTPEVTICVVVDVSHEDPEVOFNWY

/DGVEVHNAKTRPREEQFASTIFRVVSVLTVVHODWLN
GKEYRCKVSNKGLPAPIEKTISKTKGOPREPQVYTLPPSR
EEMTENQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPMLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEA
LHNHYTOQRSLSLSPG

Ig(G2 N297A 2325

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLOSSGLY SLESVVTVRSSNFGTQ
TYTCNVDHKPSNTKVDRTVERKSCVECPPCPAPPYV AGPS
VFLFPPRKPKDTLIMISRTPEVTICVVVDVSHEDPEVOFNWY
VDOGVEVHNAKTKPREEQFASTFRVVSVLTVVHQDWLN
GKEYRCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSR
EEMTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYKT
TPPMLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEA
LANHYTQKSLSLSPG

Ig(G2 N297A 2335

ASTRKGPSVEPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLOQSSGLYSLASVVTVPSSNFGTQ
TYTONVDHKPSNTRKVDKTVERKCSVECPPCPAPPVAGPS
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVOQFNWY
VDOGVEVHNAKTKPREEQFASTFRVVSVLTVVHQDWLN
GKEYRCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSR
EEMTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYKT
TPPMLDADGSFFLYSKLTVDESRWQOQGNVFSCSVMHEA
LHNHYTQKSLSLSPG

G166 In some embodiments, the Fc region includes one or more mutations that

nfluence one or more anlibody properites, such as stability, patiern of glvcosylation or other

modifications, effector cell function, pharmacokinetics, and so forth. In some embodiments,

an antibody of the present disclosure has reduced or minimal glycosylation. In some

embodiments, an aniibody of the present disciosure has ablated or reduced effector function.
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In some embodiments, an antibody of the present disclosure has improved stability {e.g.,
improved stability of the hunge domain and/or reduced monomer exchange of 1gG4
antibodies through use of the 8228PF mutation).

[6161] Exemplary Fo mutations (g.g., that influence one or more of the properties
described supra) include without hinutation (1) a human IgG1 Fe region mutations L234A,
L235A, G237A, and optionally N297A; (i1} a human 1g(GZ Fc region mutations A3308,
P3318 and optionally N297A; and (111} a human IgG4 Fc region mutations 8228P and
oplionally E233P, F234V, L.235A, delG236, and N297A (EU numbering}. In some
embodiments, the hurman IgGl Fe region comprises L234A, L235A, and G237 A mutations.
In some embodiments, the human IgG1 Fc region comprises L234A, L235A, G237A, and
N297A mutations. In some ernbodiments, the human [2G2 Fe region comprises A3308 and
P3318 mutations. In some erobodiments, the human IgG2 Fe region comprises A3308,
P3318, and N297A mutations. In some embodiments, the human IgG4 Fe region comprises
an S2838P mutation. In some embodiments, the human 1g(G4 Fo region comprises S288P and
L235E mutations.

3162} Antibodies that target cell surface antigens can trigger immunostimulatory and
effector functions that are associated with Fc receptor (FcR) engagement on immune cells,
There are a number of Fc receptors that are specific for particular classes of antibodies,
mchuding TeG (gamma receptors), IgE (eta recepiors), IgA (alpha receptors) and IgM (mu
receptors}). Binding of the Fc region to Fc receptors on celi surfaces can trigger a number of
biological responses including phagocytosis of antibody-coated particies {antibody-dependent
cell-mediated phagoceytosis, or ADCP), clearance of immune complexes, lyvsis of antibody-
coated cells by killer cells {antibody-dependent cell-mediated cytotoxicity, or ADCC) and,
release of inflammatory mediators, placental transfer, and control of immunoglobulin
production. Additionally, binding of the C1 component of complement to antibodies can
activate the complersent systern. Activation of complement can be important for the lysis of
cellular pathogens. However, the activation of complement can also stimulate the
inflammatory response and can also be involved i autoimmune hypersensitivity or othar
inmnunological disorders. Variant Fo regions with reduced or ablated ability (o bind certain
Fc receptors are useful for developing therapeutic antibodies and Fe-fusion polypeptide
constructs which act by targeting, activating, or neuiralizing ligand functions while not

damaging or destroving local cells or tigsuss.
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[3163] In some embodiments, a Fc domain monomer refers (o a polypeptide chain that
mcludes second and third antibody constant domains (e.g., CHZ and CH3). In some
embodiments, an F¢ domain monomer also includes a hinge domain. In some embodiments,
the Fe domaim monomer 15 of any immumoglobulin antibody isotype, including IgG, IgE,
IgM, IgA, and IgD. Additionally, in some embodiments, an Fc domain monomer i1s of any
IgG sublype (e g, 1g(G1, 1gG2, 1g(G2a, [gG2b, IgG2c, 1g(G3, and Ig(G4). In some
embodiments, Fe domain monomers inchude as many as ten changes from a wild-type Fe
domatn monomer sequence (e.g., 1-10, 1-8, 1-6, 1-4 amuno acid substitutions, additions or
mseriions, deletions, or combinations thereof) that alter the interaction between an Fo domain
and an Fe receptor.

[G164] In some embodiments, an Fo domain monomer of an immunoglobulin or a
fragment of an Fc domain monomer 1s capable of forming an Fe domain with another Fe
domain monomer. In some embodiments, an Fc domain monomer of an immunoglobulin or a
fragment of an Fc domain monomer is not capable of forming an Fc domain with another Fc
doman monomer. In some embodiments, an Fe domain monomer or a fragment of an Fe
domain 1s fused to a polypeptide of the disclosure to increase serum half-life of the
polypeptide. In some embodiments, an Fc domain monomer or a fragment of an Fc domain
monomer fused {o a polvpeptide of the disclosure dimerizes with a second Fc domain
monomer to form an Fe domain which binds an Fc receptor, or altematively, an Fc domain
monomer binds to an Fc receptor. In some embodiments, an Fo domain or a fragment of the
Fc domain fused to a polypeptide to increase serum half-life of the polypeptide does not
mnduce any immune system-related response. An Fe domain inclades two Fe domain
monomers that are dimerized bv the mteraction between the CH3 antibody constant domains.
[G165] A wild-type Fe domain forms the nunimum structure that binds 1o an Fc receptor,
e.g., FoyRl, FeyRlila, FeyRIlb, FoyRilla, FeyRIllb, and FoyRIV. In some embodiments, the
Fc domain in an antibody of the present disclosure comprises one or more amino acid
substitutions, additions or insertions, deletions, or any combinations thereof that lead to
decreased effector function such as decreased antibody-dependent celi-mediated cytotoxicity
{(ADCCY, decreased complement-dependent cyvtolysis (CDC), decreased antibody-dependent
cell~-mediated phagocytosis (ADCP), or any combinations thereof. For example, an antibody
of the present disclosure can exhibit decreased binding (e g.. minimal binding or absence of
binding} to a human Fc receptor and decreased binding {(e.g.. mimimal binding or absence of

hinding) to complernent protein Clq; decreased binding (e.g., mimimal binding or absence of
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binding) to human FeyRI, FeyRHA, FeyRITB, FoyRITIB, FoyRHIB, or any combinations
thereof, and Clq; altered or reduced antibody-dependent effector function, such as ADCC,
CDC, ADCP, or anv combinations thereof, and so forth. Exemplary mutations include
without limitation one or more anuno acid substitutions at E233 ) L.234, L2335, G236, G237,
2263, D270, N297, E318, K320, K322, A327, A330, P331, or P329 (numbering according {o
the EU index of Kabat (Sequences of Proteins of Immunological Interest, 5th Ed. Public
Health Service, National Institutes of Health, Bethesda, MD. (1991)).

[3166] In some embodiments, an antibody of the present disclosure has reduced or
ablated binding to CDi6a, CD32a, CD32b, CD32¢, and CD64 Foy receptors. Tn some
embodiments, an antibody with a non-native Fc region described herein exhibits atleasti a
5%, 10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or greater reduction in Clg
hinding compared to an antibody coraprising a wild-type Fc region. In some embodiments,
an antibody with a non-native Fc region as described herein exhibit at least a 5%, 10%, 15%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or greater reduction in CDBC compared to an
anttbody comprising a wild-type Fe region.

[¢167] In some embodiments, the Fc variants herein are mirumally glycosylated or have
reduced glvcosylation relative to a wild-type sequence. In some embodiments,
deglycosylation is accomplished with a mutation of N297 A, or by mutating N297 to any
amino acid which is not N,

16168] In some embodiments, variants of antibody 1g(G constant regions (e.g., Fc
varianis} possess a reduced capacity to specifically bind Fey receplors or have a reduced
capacity to induce phagocyvtosis. In some embodiments, variants of antibody IgG constant
regions (e.g., Fc variants) possess a reduced capacity to specifically bind Foy receptors and
have a reduced capacity to induce phagocytosis. For example, in some embodiments, an Fc
domain is mutated to lack effector functions, typical of a “dead” Fc domain. For exampie, in
some embodiments, an Fo domain includes specific amino acid substitutions that are known
to minimize the interaction between the Fc domain and an Fey receptor. In some
embodiments, an Fo domain monomer 18 from an [gG1 antibody and includes one or more of
amino acid substitutions L234 A, L235A, G237 A, and N297 A {amino acid position
numbering as designated according to the EU numbering system per Kabat et al,, 1991) In
some embodiments, one or more additional mutations are included in such 1gG1 Fo variant.
Non-hmiting examples of such additional mutations for human [gG1 Fe vanants inchade

E318A and K322A. In some instances, a human 1gGl Fe variant has up fo 12, 11, 10,9, 8, 7,
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6, 5 or 4 or fewer mulations in total as compared to wild-type human IgG1 sequence. In some
embodiments, one or more additional deletions are included in such 1gGl Fe vanant. For
example, in some embodiments, the C-terminal lysine of the Fe IgGl heavy chain constant
region 18 deleted, for example to increase the homogeneity of the polypeptide when the
polypeptide is produced in bacterial or mammalian cells. In some instances, a human 1gGl Fc
varianthas up to 12, 11, 10,9, &, 7, 6, 5 or 4 or fewer deletions in total as compared to wild-
type human IgGl sequence.

[3169] In some embodiments, an Fe domain monomer is from an {gG2 antibody and
includes anuno acid substitutions A3308, P3318S, or both A3308 and £3315. The
aforementioned amino acid positions are defined according to Kabat, et al. (1991). The Kabat
numbering of amine actd restdues can be determuned for a given antibody by alignment at
regions of homology of the sequence of the antibody with a “standard”™ Kabat numbered
sequence. In some embodiments, the Fc variant comprises a human IgG2 Fe sequence
comprising one or more of A3305, P3318 and N297A amino acid substituiions {amino acid
position numbering as designated according to the EU numbering svstem per Kabat, et al.
(1991). In some embodiments, one or more additional mutations are included m such 1gG2 Fe
variants. Non-limiting examples of such additional mutations for human IgG2 Fc variant
include V234A, G237A, P238S, V309L and H268A (as designated according to the EU
numbering svstern per Kabat et al. (1991)). In some instances, a human [g(G2 Fe variant has
upto 12,11, 10,9, 8,7, 6, 5, 4, 3 or fewer mutations in total as compared to wild-type human
1g(32 sequence. In some embodiments, one or more additional deletions are included in such
Ig(G2 Fe variant.

[G176] When the Fc variant is an IgG4 Fc variant, in some embodiments, such Fc variant
comprises a 8228P, E233P, F234V, L235A, L235F, or delG236 mutation {amino acid
position numbering as designated according to Kabat, et al. {1991)). In some instances, a
human IgG4 Fevarianthas up to 12, 11, 10,9, 8,7, 6, §, 4, 3, 2 or | mutation(s} in {otal as
compared to wild-tvpe human IgG4 sequence.

6171 In some embodiments, the F¢ variant exhibi{s reduced binding io an F¢ receptor of
the subject compared to the wild-tvpe buman IgG Fe region. In some embodiments, the Fe
variant exhibits ablated binding to an Fc receptor of the subject compared to the wild-type
human IgG Fe region. In some embodiments, the Fc variant exhibits a reduction of
phagocytosis compared to the wild-type human IgG Fe region. In some embodiments, the Fc

variant exhibits ablated phagocyviosis compared to the wild-type human 1gG Fe region.
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[3172] Antibody-~dependent cell-mediated cytotoxicity, which is also referred to herein as
ADCC, refers to a form of cytotoxicity in which secreted Ig bound onto Fe receptors {(FcRs)
present on certain cytotoxic cells (e.g., Natural Killer (NK) cells and neutrophils) enabling
these cylotoxic effector cells to bind specifically to an antigen-bearing target cell and
subsequently kill the target cell. Antibody-dependent cell-roediated phagocvitosis, which is
also referred to herein as ADCP, refers to a form of cytotoxicity in which secreted Ig bound
onto Fc receptors (FcRs) present on certain phagocytic cells {e.g., macrophages) enabling
these phagocytic effector cells to bind specifically to an antigen-bearing larget cell and
subsequently engulf and digest the target cell. Ligand-specific lugh-affinity 1gG antibodies
directed to the surface of target cells can stimulate the cytotoxic or phagocytic cells and can
be used for such killing. In some embodiments, polypeptide constructs comprising an Fc
variant as described herein exhubit reduced ADCC or ADCP as compared to a polyvpeptide
consiruct comprising a wild-type Fc region. In some embodiments, polvpeptide constructs
comprising an Fc variant as described herein exhibit at feast a 5%, 10%, 15%, 20%, 30%.
40%, 50%, 60%, 70%. 80%, 90% or greater reduction in ADCC or ADCP compared (o a
polypeptide construct comprising a wild-type Fc region. In some embodiments, antibodies
comprising an F¢ variant as described herein exhibit ablated ADCC or ADCP as compared to
a polvpeptide construct comprising a wild-type Fc region.

6173} Complemeni-directed cyvtoloxicity, which is also referred to herem as CDC, refers
1o a form of cytotoxicity in which the complement cascade is activated by the complement
component C1q binding to antibody Fe. In some embodiments, polypeptide constructs
comprising an Fc variant as described herein exhibit at teast a 5%, 10%, 15%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90% or greater reduction in Clq binding compared to a
polypeptide construct comprising a wild-type F¢ region. In some cases, polvpeptide
constructs comprising an Fc variant as described herein exhibit reduced CDC as compared {o
a polypeptide construct comprising a wild-type Fe region. In some embodiments, polypeptide
consiructs comprising an F¢ variant as described herein exhibit at least a 5%, 10%. 15%,
20%, 30%, 40%, 50%, 60%, 70%, 80%. 90% or greater reduction in CDC compared to a
polypeptide construct comprising a wild-type Fc region. In some cases, antibodies
comprising an F¢ variant as described herein exhibit neghigible CDC as compared to a
polypeptide construct comprising a wild-type F¢ region.

[6174] F¢ variants herein include those that exhibit reduced binding to an Fey receptor

compared to the wild-type human IgG Fc region. For exarmple, in some ernbodirents, an Fe
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variant exhubits binding to an Foy receptor that 1s less than the binding exhubited by a wild-
tvpe human I1gG Fc region to an Foy receptor. In some instances, an Fe variant has reduced
binding to an Fey receptor by a factor of 10%, 20% 30%, 40%, 50%, 60%, 70%, 80%, 90%,
95%, 96%, 97%, 98%, 99% or 100% (fully ablated effector function). In some embodiments,
the reduced binding 1s for any one or more Fey receptors, e.g., CD16a, CD32a, CH32b,
CD32¢, or CD64,

[3175] In some instances, the Fc variants disclosed herein exhibit a reduction of
phagocytosis compared to its wild-type human IgG Fc region. Such Fe variants exhibit a
reduction in phagocyiosis compared to its wild-tvpe human IgG Fc region, wherein the
reduction of phagocytosis activity is e.g., by a factor of 10%, 20%, 30%, 40%, 50%, 60%,
T0%, 80%, 909%, 95%, 96%, 97%, 98%, 99% or 100%. In some instances, an Fc variant
exhibits ablated phagocytosis compared to its wild~type human IgG Fe region.

16176] In some embodiments, an anfibody of the present disclosure 1s conjugated to an
agent. In some embodiments, the agent is a cytotoxic agent, including but not imited to the
exernplary cytotoxic agents described herein. In some embodirments, the agent is a label,
mcluding but not hoited to the exemplary labels described herein.

6177} In some embodiments, the agent 1s g moiety that modulates the immune systent,
For example, the moiety may target and/or modulate the function of a cell expressing SIRP-u
on i3 surface, such as a small molecule that modulates a cellular signaling pathway of the
cell expressing SIRP-g, ¢ g.. an IDO/TDO mhibitor, AhR mmhibitor, arginase inhibitor, A2a R
inhibiior, TLR agonists, STING agonist, or Rig-1 agonist. In some embodiments, the moigty
may recruit another macromolecule or cell into proximity with a cell expressing SIRP-o on
tts surface. In some emnbodirents, the moiety coraprises a cvtokime, e g, IL2, IL7, IL-10,
IL15, or IFN. In some embodiments, the moiety {e.g., a small molecule) modulates the
activity of a cyiokine, e.g., IL2, IL7, IL-10, IL135, or IFN. In some embodiments, the moigty

comprises a cancer vaccine {compnising, e.g., DNA, RNA, peptide, or other cellolar

component(s}}. In some embodiments, the moiety comprises an adjuvant. In some
embodiments, the moiety comprises a CpG oligonucleotide. In some embodiments, the
moiety affects antibody purification, screening, and/or display. In some embodiments, the
maoiety also affects the degree of binding to Fc receptors or the degree of phagocytosis
reduction.

i6G178] In some embodiments, fusion partners are linked to the Fc variant sequence via a

linker sequence. In some embodiments, the linker sequence generally comprises a small
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mumber of amino acids, such as less than ten amino acids, although longer linkers are also
utilized. In some cases, the linker has a length less than 10, 9, 8, 7, 6, or § amino acids or
shorter. In some cases, the linker has a length of at least 10, 11, 12, 13, 14, 15, 20, 25, 30, or
35 amane acids or longer. Optionally, in some embodiments, a cleavable linker is employed.
[6179] In some embodiments, a fusion pariner is a targeting or signal sequence that
directs an Fc variant protein and any associated fusion pariners to a desired cellular focation
or 1o the extracellular media. In some embodiments, certain signaling sequences target a
prolein to be either secreted into the growth media, or into the periplasmic space, located
between the inner and outer membrane of the cell. In some embodiments, a fusion partner is a
sequence that encodes a peptide or protein that enables purification or screening. Such fusion
partners include, but are not limited to, polvhistidine tags {(His-tags) {for example Hiso and
His10}) or other tags for use with fnmobilized Metal Affinity Chromatography (IMAC)
systems (g g., Ni+2 affinity colunmns), GST fusions, MBP fusions, Strep-tag, the BSP
biotinylation target sequence of the bacterial enzyme BirA, and epitope tags which are
targeted by antibodies (for example c-myv¢ tags, flag-tags, and the like).

[G180] In some embodiments, such tags are useful for purnification, for screening, or both.
For example, in some embodiments, an Fc vartant is purified using a His-tag by immobilizing
it to a Ni+2 affinity columm, and then after purification the same His-tag is used to
immobilize the antibody o a Ni+2 coated plate to perform an ELISA or other binding assay.
6181] Various fusion pariners that enable a variety of selection methods are available,
For example, by fusing the members of an F¢ variant hibrary to the gene I protein, phage
display can be emploved. In some embodiments, fusion partners enable Fc variants to be
labeled. Altermnatively, in some embodiments, a fusion partner binds to a specific sequence on
the expression vector, enabling the fusion partner and associated Fe variant {o be linked
covalently or noncovalently with the nucleic acid that encodes them.

[6182] In some embodiments, when a fusion pariner is 3 therapeutic moiety, the
therapeutic moiety 1s, e.g., a cytotoxic agent, a peptide, a protein, an antibody, a SIRNA, ora
small molecule.

[3183] In some embodiments, an antibody of the present disclosure ts bound (o various
carriers or labels and used to detect the presence of specific antigen expressing cells.
Examples of carriers include glass, polysivrene, polypropvlene, polyethylene, dextran, nvion,
amylases, natural and modified celluloses, polvacryiamdes, agaroses, and magnetite. The

nature of the carrier can be sither soluble or insoluble. Various different labels and methods
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of labeling are known. Examples of labels include enzymes, radioisolopes, fluorescent
compounds, colloidal metals, chemilurninescent compounds, and bio-lununescent
compounds. Various techniques for binding labels to antibodies disclosed herein are
available. Tn some embodiments, the antibodies are coupled to tow molecular weight
haptens. These haptens are then specifically detected by means of a second reaction. For
example, in some embodiments, the hapten biotin is used with avidin or the haptens
dinitrophenol, pyridoxal, or fluorescein are detected with specific anti-hapten antibodies (e.g.,
anti-dimitrophenol antibodies, anti-pyridoxal antibodies, and anti-{fluorescein antibodies
respectively). In some embodiments, the antibodies described herein are wiilized in vitro for
binding assays, such as imimune assays. For example, in some embodiments, the antibodies
are utilized m liquid phase or bound to a solid phase carrier. In some embodiments,

antibodies utilized for immunoassays are detectably labeled 1n various ways.

Methods of Treatment

[3184] Certain aspects of the present disclosure relate to treating a disease or disorder
using an antibody described herein. In some ernbodiments, the disease is cancer. In some
embodiments, the disease 15 an autoimmune or inflammatory disease.

[6185] For example, provided herein are methods of treating or delaying progression of
cancer 1n an individual by adminisiering an effective amount of an antibody of the present
disclosure. Without wishing to be bound to theory, it is thought that the antibodies described
herein may be useful in the treatment of cancer, e.g., by abrogating the cancer’s ability to
inhibit phagocviosis and immune surveillance through the CD47: SIRP-u signaling axis, or
by otherwise enhancing activation of the invmnune svstem {such as by activation of dendritic
celis).

i6186] In some embodiments, an antibody of the present disclosure is administered in
combination with a second antibody, e.g., an antibody that binds an antigen expressed by the
cancer {e.g., an effective amount of the second antibody, which in some embodiments as
described above may be considered in the context of administering an anti-SIRP-a antibody
of the present disclosure). Exemplary antigens expressed by cancers are known in the art and
include without limitation CD 19, CD20, CD22, CD30, CD33, CD3’, CD32, CD36, CDT0,
CD74, CD79b, CD123, CD138, CS1/SLAMF7, Trop-2, 5T4, EphA4, BCMA, Mucin 1,
Mucin 16, PTR7, PD-L1, STEAPI, Endothelin B Receptor, mesothelin, EGFRvIH, ENPP3,
SLLC44A4, GNMB, nectin 4, NaPi2b, LIV-1A, Guanyly! cyclase C, DLL3, EGFR, HER2,
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VEGF, VEGFR, integrin aVf3, integrin o3B!, MET, IGFIR, TRAILR1, TRAILR2,
RANKL, FAP, Tenascin, Le¥, EpCAM, CEA, gpA33, PSMA, TAG72, a mucin, CAIX,
EPHA3, folate receptor o, GD2, GD3, and an MHC/peptide complex comprising a peptide
from NY-ESO-1/LAGE, 8S§X-2, a MAGE fanuly protein, MAGE-A3, gpl00/pmell7, Melan-
A/MART-1, gp75/TRPL, tvrosinase, TRP2, CEA, PSA, TAG-72, immature laminin
receptor, MOK/RAGE-1, WT-1, SAP-1, BING-4, EpCAM, MUCH, PRAME,

survivin, BRCAL, BRCAZ, CDK4, CML66, MART-2, p33, Ras, B-catenin, TGF-BRIL HPY
E6, or HPV E7. For example, in some embodiments, an antibody of the present disclosure is
administered i combination with a monoclonal antibody that binds CD123 (also known as
IL-3 receptor alpha), such as talacotuzumab (also known as CSL362 and JNJ-36022473). In
some embodiments, an antibody of the present disclosure is administered in combination with
a monoclonal antibody that binds EGFR (such as cetuximab). In some embodiments, the
second antibody includes one or more effector functions, e.g., effector functions that are
associated with Fc receptor (FcR} engagement on immune cells including withowt limitation
ADCC or ADCP, and/or complemeni-dependent cytotoxicity {CDC). Without wishing 1o be
bound to theory, it 1s thought that combining such an antibody with an antibody of the present
disclosure is particularly advantageous, e.g . to direct FcR-expressing leukocyies to target a
tumor cell to which the second antibody is bound while also inhibiting the responsiveness of
SIRP-o expressed by the leukocyie to any CD47 expressed by the tumor cell with the SIRP-o
antibody.

[6187] In some embodiments, an antibody of the present disciosure 1s administered in
combination with a second antibody that binds an antigen expressed by an NK cell.
Exermplary antigens expressed by an NK cell include, without lirnitation, NKR-P1A
(KLRB1), CDY4 (NKG2A). KLRGI, KIRZDLSA, KIR2DLSB, KIRZDL1, KIRZDL2,
KIRZ2DL3, KIR2DS2, KIRZDS3, KIR2DS4, KIRZDSS, KIR3DST, KIR2DS1, CB%4
(NKG2C/E), NKG2D, CD160 (BY55), CD16 (FeyRITA), NKpd6 (NCR1), NKp30 (NCR3),
NKpd4d (NCR2), DNAMI (CD226), CRTAM, CD27, NTB-A (SLAMFG), PSGL1, CD96
{(Tactile}, CD100 (SEMA4D), NKp8O (KLRF1, CLECS(C), SLAMF7 (CRACC, C81,
CD319), and CD244 (2B4, SLAMF4).

3188} In some ernbodiments, an antibody of the present disclosure is admimstered in
combination with an immunotherapeutic agent {e. g, an effective amount of the
immunotherapeutic agent, which in some embodiments as described above may be

considered in the context of adnuunistening an anti-STRP-o antibody of the present disclosure).
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An immunotherapeutic agent may refer to any therapeutic that targets the immune system and
promotes a therapeutic redirection of the imnune system, such as a modulator of a
costimulatory pathway, cancer vaccine, recombinantly modified immune cell, eic.
Exemplary and non-hmiting immunotherapeutic agents are deseribed infra. Without wishing
to be bound to theotv, it is thought that the antibodies of the present disclosure are suitable
for use with immunotherapeutic agents due to complementary mechanisms of action, e g, in
activating both macrophages and other immune celfs such as Tesector cells o target tumor
cells.

[¢189] In some embodiments, the immunotherapeutic agent comprises an antibody.
Exemplary antigens of imomunotherapeutic antibodies are known in the art and include
withowt limitation BDCAZ, BDCA4 ILT7, LILRB1, LILRB2, LILRB3, LILRB4, LILRBS,
Siglec-3. Siglec-7, Siglec-9, Siglec-15, FGL-1, CD200, CD200R, CSF-1R, CD40, CD40L,
CD163, CD206, DEC205, CD47. CD123, arginase, IDO, TDO, ARR, EP2, COX-2, CCRZ,
CCR-7, CXCRT, CX3CRE, CXCR2Z, CXCR3, CXCR4, CXCRT, TGF-f R, TGF-B R, ¢-
Kit, CD244, L-selectin/CD62L, CD11b, CD1lc, CD6], 41BB, CTLA4, PD1, PD-L1, PD-L2,
TIM-3, BTLA, VISTA, LAG-3, CD28, OX40, GITR, CD137, CD27, HVEM, CCR4, CD25,
CD103, Kirgl, Nrpi, CD278, Gpr83. TIGIT, CD154, CD160, TNFR2, PVRIG, DNAM, and
ICOS. Immunotherapeutic agenis that are approved or in late-stage chinical {esting include,
without limitation, ipilimumab, pembrolizumab, nivolumab, atezolizumab, avelumab,
durvalumab, and the like In certain embodiments, an antibody of the present disclosure is
administered in combination with an inhibitor of the PD-L1/PD-1 pathway, e. g, an anti-PD-
L1 or anti-PB-1 antibody. As demonsirated herein, combined administration of an anti-
SIRP-o antibody of the present disclosure and an inhubitor of the PD-L1/PD-1 pathway can
result in synergistic anti-fumor activity.

[6190] In some embodiments, the immunotherapeutic agent comprises a vaccine,
oncolytic virus, adoptive cell therapy, cytokine, or small molecule immunotherapeutic agent.
Examples of such immunotherapeutic agents are known in the art. For example, adoptive cell
therapies and therapeutics can include without limitation chimeric antigen receptor T-cell
therapy (CAR-T), tumor infiltrating Ivmphocytes (TiLs), TCR engineesred NK cell, and
macrophage cell products. Vaccines can include without limitation polynucleotide vaccines,
polypeptide vaccines, or cell-based (e.g., tumor or dendritic cell-based) vaccines. Various
cvtokines useful for the treatment of cancer are known and include without himitation 112,

15, Y7, 1L-10, HL-12, 1L21, TNFa, IFNs, GM-CSF, and engineered cyiokine mutants,
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Small molecule immunotherapeutic agents can inchude without limitation IDO/TDO
inhibitors, AhR inhibitors, arginase inhibitors, AZa R inhubitors, TLR agomsts, STING
agonists, and Rig-1 agonists.

6191} In some embodiments, an antibody of the present disclosure is admuinistered in
combination with a chemotherapeutic agent or small molecule anti-cancer agent. Tn some
embodiments, an antibody of the present disclosure is administered in combination with an
immunotherapeutic agent and a chemotherapeutic agent or small molecule anti-cancer agent.
For example, it is thought that kinase inhibitors or other imhuibitors of signaling pathways
{e.g., PAK4, PI3K, etc.) mav be useful in combination with modulation of the iromune
system for treating cancer. As such, the antibodies of the present disclosure may find use in
combination with one or more chemotherapeutic agents and/or small molecules {(e.g., kinase
inhibitors) for treating cancer. Non-limiting examples of chemotherapeutic agents and/or
anti-cancer agents contemplated for use in combination with an antibody of the present
disclosure are provided infia.

[3192] In some embodiments, an antibody of the present disclosure ts admimistered in
combination with a therapeutic agent {e.g., a chemotherapeutic/cviotoxic agent) mncluding
and not limited to methotrexate (RHEUMATREX®, Amethopterin) cvclophosphamide
{CYTOXAN®), thalidomide (THALIDOMID®), acridine carboxamide, Acimid®,
actinomycin, 17-N-allylamino~17~ demethoxygeldanamycin, aminopterin, amsacrine, anthra~
cychine, antineoplastic, antineoplaston, 5-azacytidine, azathioprine, BL22, bendamustine,
biricodar, bleomycin, bortezomib, b ostatin, busunifan, calvculin, camptothecin, capecitabine,
carboplatin, cetuximab, chlorambucil, cispla- tin, cladribine, clofarabine, cytarabine,
dacarbazine, dasatimib, daunorubicin, decitabine, dichloroacstic acid, discode olide,
docetaxel, doxorubicin, epirubicin, epothilone, eribulin, estramustine, etoposide, exatecan,
exiswlind, ferruginol, floxuriding, fludarabine, fluorouracil, fosfestrol, fotemustine,
ganciclovir, gemcitabine, hydroxyurea, IT-101, tdarubicin, ifosfamide, imiquimod,
irinotecan, irofulven, xabepilone, laniquidar, lapatinib, lenalidomide, lomustine, lurtotecan,
mafosfamide, masoprocol, mechlorethamine, melphalan, mercaptopurine, nitomycin,
mitolane, mitoxan- trone, nelarabine, nilotinib, oblimersen, oxaliplatin, PAC-1, paclitaxel,
pemeirexed, pentostatin, pipobroman, pixanirone, plicamycin, procarbazine, proteasome
inhibitors {e.g., bortezomib), ralfitrexed, rebeccamycin, Reviimid®, rubite- can, SN-38,
salinosporamide A, satraplatin, streptozotocin, swainsonine, tariquidar, taxane, tegafur-uract,

temozolo- mide, testolactone, thioTEPA, tioguanine, topotecan, {ra~- bectedin, tretinoin,
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triplatin tetranitrate, ins{2-chloroethyvl) amine, troxacitabine, uractl mustard, valrubicin,
vinblastine, vincristine, vinorelbine, vorinostat, zosuguidar, or the like,

16193} In some embodiments, an antibody of the present disclosure is administered in
combination with a targeted small molecule inhibitor. For example, n some embodiments,
an antibody of the present disclosure is administered i combination with a VEGFR/PDGFR
inhibitor {e.g , sorafenib, sunitinib, lenvatinib, vandetantb, cabozatinib, apatinib, pazopanib,
axitinib, or regorafenib), EGFR inhibitor {e.g., erlotinib, gefitinib, or osimertinib), MEK
inhibtior (e.g , trametinib, cobimetinib, bintmetinib, or selumetinib), ALK mhibitor (e.g.,
crizotinib, certtinib, alectimib, brigatinib, lorlatinib, entrectimb, TSR-011, CEP-37440, or X-
3963, CDK4/6 inhibitor {e.g., paibocichib, ribociclib, or abemaciclib), PARP inhibitor {e.g .
olapanb, rucaparib, niraparib, talazoparib, pamiparib, velipanb, CEP 9722, or E7016), mTOR
mhibitor, KRAS inhibitor, TRK inhibitor {e. g, larotrectinib), BCL2 inhibitor {e.g.,
venetoclax), IDH inhubitor (e z., tvosidenib or enasidenib), hypomethylation agent (e g.,
decitabine or azacitidine}, PI3K inhibitor, or DDR {e.g., CHK, ATM, or ATR) inhibitor.
[3194] In some embodiments, an antibody of the present disclosure ts admimstered in
combination with a therapeutic agent including and not limuted to 3F8, 8H9, Abagovomab,
Abciximab, Abituzumab, Abrilumab, Actoxumab, Adalimumab, Adecatumumab,
Aducanumab, Afelimomab, Afutuzumab, Alacizumab pegol, ALD518, Alemtuzumab,
Alirocumab, Altumnomab pentetate, Amatuximab, Anatumomab mafenaiox, Anetomab
ravtansine, Anifrolumab, kinzumab (IMA-638), Apolizumab, Arcitumomab, Ascrinvacumab,
Aselizumab, Aterolizumab, Atinumab, Atlizumab (tocilizumab), Atoroclimumab,
Bapineurumab, Basiliximab, Bavituximab, Bectumomab, Begelomab, Belimumab,
Benralizumab, Bertitlimumab, Besilesomab, Bevacizumab, Bezlotoxumab, Biciromab,
Bimagrumab, Bimekizumab, Bivatuzumab mertansine, Blinatimomab, Blosozumab,
Bococizumab, Brentuximab vedotin, Briakinumab, Brodalumab, Brolucizumab,
Brontictuzumab, Canaki- numab, Cantuzumab mertansine, Cantuzumab raviansing,
Caplacizumab, Capromab pendetide, Carlumab, Catumaxomab, ¢cBR96-doxorubicin
immunoconjugate, CC49, Cedelizumab, Certolizumab pegol, Cetuximab, Ch.14 18,
Citatuzumab bogatox, Cixutumuimab, Clazakizumab, Clenoliximab, Clivatiwzumab tetraxetan,
Codrituzumab, Coltuximab ravtansine, Conatumumab, Concizumab, Crenezumab, CRG6261,
Dacetuzumab, Daclizumab, Dalotuzumab, Dapt- rolizumab pegol, Daratumumab,
Dectrekumab, Demcizumab, Denintuzumab mafodotin, Denosumab, Derlotuximab biotin,

Detumomab, Dinvtuximab, Diridavumab, Dorlimomab aritox, Drozitumab, Duligotumab,
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Dupitumab, Durvalumab, Dusigitumab, Ecromeximab, Eculiznumab, Edobacomab,
Edrecolomab, Efalizumab, Engumab, Eldelumab, Elgemtumab, Elotuzuomab, Elsilimomab,
Emactuzumab, Emibetuzumab, Enavatuzumab, Enfortumab vedotin, Enlimomab pegol,
Enoblituzumab, Enokizumab, Encticamab, Ensttuximab, Epitumomab cituxetan, Epratu-
zumab, Erlizumab, Ertumaxomab, Efaracizumab, Etrolizumab, Evinacumab, Evolocumab,
Exbivirumab, Fanolesomab, Faralimomab, Farletuzumab, Fasinumab, FBTAOS, Felvizumab,
Fezakinumab, Ficlatuzumab, Figitumumab, Firivamab, Flanvotumab, Fletikomab,
Fouatohizumab, Foralumab, Foravirumab, Fresolimumnab, Fulranumab, Futuximab, Galiximab,
Ganitumab, Gantenerumab, Gavilimomab, Gemtuzumab ozogamicin, Gevokizumab, Giren-
tuximab, Glembatumumab vedotin, Golimumab, Gomiliximab, Guselkumab, Tbalizumab,
Tbritumomab tiuxetan, Icrucumab, Idarucizumab, Igovomab, IMAB362, Imalumab,
Imciromab, Imgatuzumab, Inclacumab, Indatiedmab ravtansine, Indusatumab vedotin, In
iximab, Intetumumab, Inolimomab, Inotuzumab ozogamicin, Ipilimumab, Iratimumab,
Isatuximab, ltolizumab, Ixekizumab, Keliximab, Labetuzumab, Lambrolizumab,
Lampalizumab, Lebrikizumab, Lemalesomab, Lenzilumab, Lerdelimumab, Lexatumumab,
Libivirgmab, Lifastuzumab vedotin, Ligelizamab, Lilotomab satetraxetan, Lintuzumab,
Linlumab, Lodelcizumab, Lokivetioab, Lorvoturzumab mertansine, Lucatumumab,
Lulizumab pegol, Lumiliximab, Lumretuzumab, Mapatumumab, Margetuximab,
Mashmomab, Mavrilimumab, Matuzumab, Mepolizumab, Metelimumab, Milatuzamab,
Minretumomab, Mitumomab, Mogamulizumab, Morolimumab, Motavizumab,
Moxetumomab pasudotox, Muromonab-CD3, Nacolomab tafenatox, Namilumab,
Naptumomab estafenatox, Namatumab, Natalizumab, Nebacumab, Necitumumab,
Nemolizumab, Nerehimomab, Nesvacumab, Nimotuzumab, Nivolumab, Nofetumnomab me
entan, Obiltoxaximab, Ocaratuzumab, Ocrelizumab, Gdulimomab, Ofatunumab,
Olaratumab, Olokizumab, Omalizumab, Onartuzumab, Ontuxizumab, Opicinumab,
Oportuzumab monatox, Oregovomab, Orticumab, (Otelixizamab, Gtlertuzumab, Oxelumab,
Ozanesumab, Ozoralizumab, Pagibaximab, Palivizumab, Panttumumab, Pankomab,
Panobacumab, Parsatuzumab, Pascolizumab, Pasotuxizumab, Patechizumab, Patritumab,
Pembrolizumab, Pemtumomab, Perakizomab, Pertuzumab, Pexelizumab, Pidilizumab,
Pinatuzumab vedotin, Pintumomab, Placulumab, Polatuzumab vedotin, Ponezumab,
Prilpamab, Pritoxaximab, Pritumumab, PRO 140, Quilizumab, Racotumomab, Radretumab,
Ravirumab, Ralpancizumab, Ramucirumab, Ranibizumab, Raxibacumab, Refanezumab,

Regavinumab, Reslizumab, Rilotumumab, Rinucumab, Rituximab, Robatumumab,
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Roledumab, Romosozumab, Rontalizumab, Rovelizamab, Ruplizumab, Samalizumab,
Sarilumab, Satumomab pendetide, Secukinumab, Seribantumab, Setoxaximab, Sevirumab,
Sibrotuzumab, SGN-CD19A, SGN-CD33A. Sifalimumab, Siltuximab, Simtuzumab,
Siplizumab, Sirukumab, Sotuzomab vedotin, Solanezumab, Solitomab, Sonepeizumab,
Sontuzumab, Stamulumab, Sulesomab, Suvizumab, Tabalumab, Tacatuzumab tetraxetan,
Tadocizumab, Talizumab, Tanezumab, Taplitumomab paptox, Tarextumab, Te bazumab,
Telimomab aritox, Tenatumomab, Teneliximab, Teplizumab, Teprotumumab, Tesidolumab,
TGN1412, Tictlimumab (tremelimumab), Tildrakizomab, Tigatuzomab, TNX650,
Tocilizumab (athizumab), Toralizumab, Tosatoxumab, Tosttumomab, Tovetumab,
Tralokinumab, Trastuzumab, TRBS07, Tregalizumab, Tremelimumab, Tucotuzinmab
celmoleukin, Tuviremab, Ublituximab, Ulocuplumab, Urelumab, Urtoxazumab,
Ustekinumab, Vandortuzumab vedotin, Vantictumab, Vanucizumab, Vapaliximab,
Varlilumab, Vatelizumab, Vedolizumab, Veltuzumab, Vepalimomab, Vesencumab,
Vistlizumab, Volociximab, Vorsetuzumab mafodotin, Votumumab, Zalutumumab,
Zanolimumab, Zatuximab, Ziralimumab, or Zolimomab aritox.

[3195] Combination ireatments comprising an antibody of the present disclosure and
multiple additional agents {e.g., as described supra) are contemplated. For exanmple, in sone
embodiments, an antibody of the present disclosure 1 administered in combination with a
chemotherapestic/cytotoxic agent and an antibody or targeted small molecule mhibitor. In
some embodiments, an antibody of the present disclosure is administered in combination with
a chemotherapeutic/cytotoxic agent and an immunotherapeutic agent. In some embodiments,
an antibody of the present disclosure is administered in combination with an antibody or
targeted small molecule imhibitor and an immunctherapeutic agent.

(3196} Any cancer type known m the art may be mcluded, such as but not limited to
carcinoma, sarcoma, lymphoma, leukemia, lymphoma, and blastoma. More particular
examples of such cancers include, but are not limited to, hung cancer, squarous cell cancer,
brain tumors, glioblastoma, head and neck cancer, hepatocellular cancer, colorectal cancer
{e.g., colon or rectal cancers), Hver cancer, badder cancer, gastric or stomach cancer,
pancreatic cancer, cervical cancer, ovarian cancer, cancer of the urinary tract, breast cancer,
peritoneal cancer, uterine cancer, salivary gland cancer, kidney or venal cancer, prosiate
cancer, vulval cancer, thyroid cancer, anal carcinoma, penile carcinoma, melanoma, multiple
myeloma and B-cell lvmphoma (including non-Hodgkin's lymphomas (INHL}); acute

Ivrnphoblastic leukemia (ALL); chronic ymphocytic leukemia (CLL); acute mveloid
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teukemia (AML), Merkel cell carcinoma; hairy cell levkemia; chronic myeloblastic leukenia
{CML); and associated metastases.

[6197] In addition to cancer therapies, the antibodies provided herein are useful in
theraptes tn which monoclonal antibodies are administered for the purpose of depleting cells,
e.g., in the treatment of inflammatory diseases by depletion iromune cells. For such purposes
the an antibody provided herein is administered in combination with a second therapeutic
anttbody, e.g. with rituximab for depletion of B cells in inflammatory diseases and
avtotmmune conditions; alemiturzumab {or multiple sclerosis; OKT3 for immunosuppression;
others for bone marrow transplant conditioning; and the like.

[6198] Further providead herein are methods of treating or delaying progression of an
autormmune disease or an inflammatory disease in an individual by admunistering an
effective amount of an antibody of the present disclosure. Autoimmune diseases and
inflammatory diseases amenable to treatment according to the disclosure include, but are not
limited to, multiple sclerosis, theumatoid arthritis, a spondyloarthropathy, systemic fupus
erythematosus, an antibody -mediated inflamnmatory or autoimmume disease, graft versus host
disease, sepsis, diabetes, psonasis, atherosclerosis, Sjogren's syndrome, progressive systemic
sclerosis, scleroderma, acute coronary syndrome, ischemic reperfusion, Crohn's Disease,
endometriosis, glomerulonephritis, myasthenia gravis, idiopathic pulmonary fibrosis, fibrotic
diseases {e.g., pulmonary fibrosis, liver cirrhosis, atrial fibrosis, endomyocardial fibrosis,
myelofibrosis, or retroperitoneal fibrosis), asthma, acute respiratory distress syndrome
{ARDS), vasculitis, and imflammatory autoimmmme myositis. In some embodiments, an
anttbody of the present disclosure is administered in combination with a therapeutic agent,
such as an iromunosuppressive, anti-intlaramatory, or immunomodulatory agent. In some
embodiments, an antibody provided herein is used in the treatment of an autoimmmne disease
or an inflammatory disease, e.g., multiple sclerosis, rheumatoid arthritis, a
spondyloarthropathy, systemic lupus ervthematosus, an antibody-mediated inflammatory or
autoimmune disease, graft versus host disease, sepsis, diabetes. psoriasis, psoriatic arthritis,
atherosclerosis, Sjogren's syndrome, progressive systemic sclerosis, scleroderma, acuie
coronary syndrome, ischemic reperfusion, Crohn's Disease, ulcerative colitis, endometriosis,
glomerulonephritis, IgA nephropathy, polveystic kidney disease, myasthema gravis,
idiopathic pulmonary fibrosis, fibrotic disease (e.g., pulmonary fibrosis, liver cirrhosis, atrial

fibrosis, endomyvocardial fibrosis, myelofibrosis, or retroperitoneal fibrosis),
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asthma, atopic dermatilis, acute respiraiory distress svndrome (ARDS), vasculitis, or
inflanwoatory autoiromune myostiis.

[6199] In some embodiments, an antibody of the present disclosure is part of a
pharmaceutical formulation, e.g., including the antibody and one or more pharmaceutically
acceptable carriers. Pharmaceutical compositions and forroulations as described herein can
be prepared by mixing the active ingredients {such as an antibody or a polypeptide) having
the desired degree of purity with one or more optional pharmaceutically acceptable carriers
(Remington’s Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), i the form of
Ivophilized formulations or aqueous solutions. Pharmaceutically acceptable carriers are
generally nontoxic to recipients at the dosages and concentrations emploved, and include, but
are not limited to: buffers such as phosphate, citrate, and other organic acids; antioxidants
imcluding ascorbic acid and methionine; preservatives; low molecular weight (less than about
10 residues) polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone; amino acids; monosaccharides,
disaccharides, and other carbohydrates mcluding glucose, mannose, or dexiring; chelating
agents such as EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming
counter-ions such as sodium; metal complexes {e.g. Zn-protein complexes); and/or non-ionic
surfactants such as polyethylene glycol (PEG). In some embodiments, an antibody of the
present disclosure 18 lyophilized.

16200] In some embodiments, an individual is administered a dose normalized to the
body weight of the individual. In some embodiments, an individual is administered a dose of
about 10 ug/kg, about 50 pg/ky, about 100 pg/ke, about 200 pg/keg, about 300 pg/ke, about
400 ug/'kg. about 500 pg'kg, about 600 pg/kg, about 700 ug/kg, about 800 ug/kg, about 900
ug/kg, about 1,000 ug/kg, about 1,100 pg/ke, 1,200 ug/kg, 1,300 pe/kg, 1,400 ug/kg, 1.500
ug/kg, 1,600 pg/kg, 1,700 pg/ke, 1,800 ug/kg, 1,900 ug/kg, about 2,000 pg/kg, about 3000
ug/keg, about 4000 pg/ke, about 3000 pg/kg, about 6000 pg/kg, about 7000 pg/ke, about 8000

ug/keg, about 9000 pg/ke, about 10 mg/kg, about 20 mg/kg, abouti&i30 mg/ke, about 40

mg/kg, about 50 mg/kg, about 60 mg/kg, about 70 mg/ke, about 80 mg/kg about 90 mg/kg,
about 100 mg/kg, about 200 mg/kg, about 300 mg/ke, about 400 mg/kg, about 500 mg/kg,
about 600 mg/kg, about 700 mg/kg, about 800 mg/kg, about 900 mg/ke, or about 1000 mg/kg
of an antibody of the present disclosure.

[6201] In some embodiments, the period of time that an antibody of the present

disclosure 15 adnunistered to the mdividual is any suitable period as deternuned by the stage
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of the disease, the patient's medical history and the attending phvsician's discretion. Examples
of such suitable periods include, but are not lirnited to, at least about 3 mouths, at least about
4 months, at least about 5 months, at least about 6 months, at least about 7 months, at least
about 8 months, at least about 9 months, at least about 10 months, at feast about 11 months, at
{sast about 12 mouths, at least about 13 months, at least about 14 months, at least about 15
months. at least about 16 months, at least about 17 months, at least about 18 months, at least
about 19 months, at least about 20 months, at least about 21 months, at least about 22 monihs,
at least about 23 months, or at least about 24 months or longer. In particular aspects, the
treatment period is continued for longer than 24 months, if desired, such as for 30 months, 31
months, 32 months, 33 months, 34 months, 35 months, 36 months, or longer than 36 months.
In some embodiments, the period is 6 months, 1 vear or 2 years. In another embodiment, the
pertod of time of dosing for any of the methods described herein is for at teast about 2 weeks,
at teast about 4 weeks, at least about 8 weeks, at least about 16 weeks, at least about 17
weeks, at least about 18 weeks, at least about 19 weeks, at least about 20 weeks, at least about
24 weeks, at least about 28 weeks, at least about 32 weeks, at least about 36 weeks, at least
about 40 weeks, at least about 44 weeks, al least about 48 weeks, at least about 52 weeks, at
{east about 60 wesks, at least about 68 weeks, at least about 72 weeks, at lsast about 80

weeks, at least about 88 weeks, at least about 96 weeks, or at least about 104 weeks.

EXAMPLES

[6262] The present disclosure will be more fully undersiood by reference to the following
examples. The examples should not, however, be construed as linuting the scope of the
present disclosure. 1t is understood that the examples and embodiments described herein are
for iltustrative purposes onfy and that various modifications or changes in light thereof will
be suggested 1o persons skilled in the art and are o be included within the spirit and purview

of this application and scope of the appended clairos.

Example 1: Identification of Antibodies with Novel Binding Specificities to SIRP-¢
Proteins
Methods
Antibody production
10203} The following proteins were used for immumnization. Each includes a human or

mouse SIRP-g peptide fused {0 a modified Fe region (either a human Ig(G4 Fe with a hinge
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region contatning an S228P mutation, or an L234A/L235A/G237 A/MN297 A human IgGl Fe

designated as IgGl AAA N297A) for mcreased immunogenicity.

Table A, Immumnogen sequences.

Bescription

SEQ ID NO

Sequence

Human sirpa vi
(Fusion with Fc of 1gG4 5228P)

i

EEELQVIOQPDKSVEVAAGETATLRCTATSLIPY
GPIQWFRGAGPGRELTYNOQKEGHFPRVTTVSD
LTKRNNMDESIRIGNITPADAGTYYCVKEFRKG
SPDDVEFKSGAGTELSVRAKPRESKYGPPCPP
CPAPEFLGGPRVFLFPPRKPKDTLMISRTPEVTC
VVVDVSQEDPEVOFNWYVDBGVEVHNAKTKE
REEQFNSTYRVVSVLTVLHODWLNGKEYKCK
VSNKGLPSSIEKTISKAKGOQPREPOQVYTLPPRQ
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQ
BGNVESCSVMHEALHNHYTOKSLSLSLGK

Human sirpa v2
(Fusion with Fc of 1gG4 5228P)

]

EEELQVIQPDRIVSVAAGESAILHCTVTSLIPY
SPIOWFRGAGPARELIYNQKEGHFPRVTTVSE
STKRENMDFSISISNITPADAGTYYCVKFRKGS
POTEFKSGAGTELSVRAKPSESKY GPPCPPCPA
PEFLGGPSVFLFPPKPKDTLMISRTPEVICVVV

DVSQEDPEVOFNWY VDGVEVHNAKTEPREE
QFNSTYRVVSVLTVLHOQDWLNGKEYKCKVYS
NKGLPSSIEKTISKAKGOPREPOVYTLPPSOEE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSRLTVDKSRWQE

ONVFSCSVMHEALHNHYTOQKSLSLSLGK

Mouse 129 sirpa
(Fusion with Fc of
IgGl AAA N237A)

(¥

KELKVTOPEESVSVAAGDSTVENCTLTSLLPY
GPIKWYRGVGOSRLLIYSFTGEHFPRVTNVSD
ATKRNNMDFSIRISNVTPEDAGTYYCVKFQKG
PSEPDTEIQRGGUTEVY VLAKPIDEKTHTCPPCP
APEAAGAPSVFLFPPKPKDTEMISRTPEVTCVY
VDVSHEDPEVEKFNWYVDGVEVHNAKTKPRE
BEQYASTYRVVSVLTVLHQDWLNGKEYKCKY
SNKALPAPIEKTISKAKGOPREPOVYTLPPSRE
EMTENQVSLTCLVEGEFYPSDIAVEWESNG(OP
ENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQ
QGNVFSCSYMHEALHNHYTOKSLSLSPGK

Mouse NOD sirpa
(Fusion with Fe of
IgG1_AAA N297A)

TEVKVIQPEKSVSVAAGDSTVLNCTLTSLLPY
GPIRWYRGVGOSROQLIYSFTTEHFPRVINVSED
ATKRESNLDFSIRISNVTPERDAGTYYCVEKFQRG
SPOTEIQSGGGTEVY VLAKDRKTHTCPPCPAPE
AAGAPSVFLFPPEPKDTLMISRTPEVICVVVD
VSHEDPEVKFNWY VDGVEVHNAKTKPREEQ
YASTYRVVSVLTVLHODWLNGKEYKCKVEN
KALPAPIEKTISKAKGQPREPOVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGOPEN
NYKTTPPVLDSDGRFFLYSKLTVDKSRWOQG
NVFSCSVMHEALHNHYTOKSLSLSPGK
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[(3204] The above proteins were used to immunize wild-tvpe chickens, SynVH chickens
which are transgenic chickens containing VH from huran and VL from chicken, or chickens
with fully human “HuMAB” immunoglobulin loci {Crystal Bioscience; see, e.g.,
WO2012162422, WO2011019844, and W0O2013059159). Chickens were immumized with
varied schedules having alternating doses of antigen. An exemplary iromunization schedule
is as follows: initial immunization with 100pg dose of antigen having the sequence of SEQ
I NO:1 at week 1, boost of 100ug of antigen having the sequence of SEQ ID NO: 2 at week
3, draw at week 4, boost with 50ug dose of antigen having the sequence of SEQG IDNO:1 at
week 5, draw at week 6, boost with 50ug of antigen having the sequence of SEQ ID NO: 2 at
week 7. and draw at week 8. Additional descriptions of chicken immmmization may be found,
e.g., in Mettler Izquierdo, 8. ef al. (2016} Microscopy (Oxf) 1-16.

[6205] Compared with the mammalian SIRP-g sequences, the sequence of chicken
SIPRg was found to be significantly more divergent. Without wishing to be bound to theory,
it was thought that the divergence between mammalian and chicken SIRP-u sequences would
provide unique opportunities to generate antibodies that cross-react across multiple
mammalian SIRP-u proteins. For exarople, it may be difficult to generate anti-SIRP-a
antibodies that cross-react with the murine sequence from a mouse host due to immune
tolerance. Moreover, the greater divergence between the chicken and mammalian immune
systems may lead to a greaier diversity in antibody production.

16206] Without wishing to be bound to theory, it is thought that antibodies with cross-
reactive binding among human, cynomologus, and/or murine proteins may allow for
characterization of antibodies in both animal models and chinical testing. Antibodies with
isoform- and/or variant-specific binding may be useful for personalized medicine approaches

to specific human populations and/or studies on specific varianis of interest.

Determination of Ko

16207] Binding of the antibody clones to various SIRP proteins was determinad using
surface plasmon resonance (SPR} detection on a ProteQOn XPR36 instrument {Bio-Rad,
Hercules, CA) using phosphate buffered saline (PBS, pH 7.4) supplemented with 0.01%
Tween-20 (PBST) as running buffer. The pre-filtered media containing the secreted
antibodies was used directly for the assay. First, anti-Human IgG Fc (BR-1008-39, GE
Healthcare) was amine-coupled onto a GLC sensor chip to generate the capture surfaces for

the antibodies. About 4000 RU per flow cell of immobilized anti-human 1gG Fe 1s achieved.

joral
(¥4}
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Each clone is screened using the same method as follows. The SIRP analytes used for the
screen were SIRP-a from various species (human vi, human v2, cynomolgus, mouse 129,
BL6, BALBc, NOD), human SIRP-B, and human SIRP-y, SEQ ID N(s:3, 6, 11, 7.9, 10, &,
13, and 15, respectively.

[6208] ~3-10ulL of pre-filtered media in 10mM sodium acetate buffer (pH4.5) was
injected for 2 mins at 30ul/min, followed by buffer flow for 1 nun at 100ul/min. SIRP
analyte {100nM)} was injected for 1 min at 160uL/min, followed by a dissociation ¢ycie of
i0mins. Regeneration of the chip surface was accomplished by flowing 3M Magnesium
Chloride for 1 min at 25ul/min in both orientations, followed by buffer flow for 1mun at
100ul/min. Biosensor data were double-referenced by subtracting the interspot data
{containing no immobilized anti-human [gG Fo) from the reaction spot data (immobilized
anti-human 1gG Fo) and then subtracting the response of a buffer “blank”™ analyte mnjection
from that of an analvte injection. Binding was fitied using a 1.1 Langmuir and Ko (1/8}

values calculated. All SPR assavs were performed at 25 °C.

Determination of Ko

16209] The mteractions of anti-SIRPa antibodies with SIRPa from various species
(human v1, human v2, cynomolgus, mouse 129, BL6, BALBc, NOD), SIRPP and

SIRPy were analyzed using two methods, direct immobilization of the antibodies (via GLC
chip) or capture via biotinylated Protein A (via NLC chip), according to the following
profocols. All experiments were performed at 25°C using a SPR-based Prote0On XPR36
biosensor (BioRad, Inc, Hercules, CA} equipped with GLC or NLC sensor chips. Antibodies
were expressed using FreeStyle™ 293-F8 cells (Thermo Fisher). Purification was carried out
by standard Protein A affinity column chromatography and eluted antibodies were stored in
PBS buffer.

[6210] The ronning buffer was PBS pH 7.4 with 0.01% Tween-20 (PBST+}. All analytes
were used at their nominal concentrations as determined by A280 Absorbance and using their
molar calculated extinction coefficient. Analytes were injected in a “one-shot” kinetic mode
as described elsewhere (see, e.g., Bravman, T. ef of. (2006) Anal. Riochem. 358:281-288).
06211} For the method using GLC chip, the analvtes were injected and flowed over anti-
SIRPa antibodies immobilized (~1000 RUs) on GLC chips using Proteon Amine Coupling
Kit. For the immobilization step, GLC chip was activated with EDAC/Sulpho-NHS 111
(Biorad) diluted 1/100 for 300s at 25 pl/min. Anti-SIRPa antibodies were diluted to 80 nM
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concentration in 10 mM sodium acetate buffer pH 4.5 and vmobilized to the chip at 30
ul/man for 50s. Chip was inactivated with ethanolarine for 300s at 25 pl/nun. The analvtes
{e.g.. SIRP-o from different species, SIRP-B, SIRP-y) were injected in a “one-shot” kinetic
maode at nominal concentrations of 100, 33, 11, 3.7, 1.2 and 0 nM. Association fimes were
monttored for 90s at 100uL/roin, and dissociation times were monitored for 1200s. The
surfaces were regenerated with a 2:1 v/v blend of Pierce IgG elution buffer/4M NaClL
6212} Alternatively, Kp deternunation was performed using antibody capture via an
NLC chip. In this case, 15ug/mL biotinylated protein A {Thermofisher) was injected at
30ul/mun for 120 s over the NLC chip to obtain an immobilization response of ~1000-
1200RUs. Next, anti-SIRPa antibodies (~160 nM) were injecied for 80s at 30ul/min. The
enalyies (SIRPo from different species, SIRP-P and SIPR~y) were subsequently injected in a
“one-shot™ kinetic mode at nominal concentrations of 100, 33, 11, 3.7, 1.2 and 0 nM.
Association times were monitored for 60s at 25pul/mun, and dissociation times were
monitored for 120s. The surfaces were regenerated with a 2.1 v/v blend of Pierce IgG elution
buffer/4M Na(l.
[6213] Biosensor data were double-referenced by subtracting the interspot data
{contamning no immobilized protem) from the reaction spot data (immobilized protein) and
then subiracting the response of a buffer “blank™ analvte injection from that of an analvte
injection. Double- referenced data were fit giobally to a simple Langmuir model and the Ko
value was calculated from the ratio of the apparent kinetic rate constants (Kp = kg/ky).
Results
6214} The binding kinetics of various antibody clones to selected mouse SIRP-o proteins
were determined. Mouse proteins that were tested include BALBe (SEQ ID NG:10), BL6
(SEQ ID NO:9), NOD (SEQ ID NO:R), and mi29 (SEQ ID NO:7) SIRP-u proteins. The
results are summarized in Tables B-E below. Variable domain sequences for AB21 and
AB235 are shown in Table J1.
[6215] As used herein, antibody clones are referved to by clone ID number. In addition,
the notation “S{clone number]” refers to an sc-Fv-Fc format; the notation “ABjclone
number|” refers to a full 1gG antibody format; the notation “AB|clone numberjb” refers to a

mouse IgGl N297A format; and “AB{clone numberje” refers to a mouse 1gG2a format.
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Table B, Summary of kinetics for binding of selected antibodies to BALBc mouse SIRP-a

profein (SEQ ID NG:1O)

Antibody Kon (1/Ms) Ko (1/5) Ko (M)
ABZ1¢ 462x10° 6 18%10° 1 34x107
AB25¢ 3.03x10° 2.92x10°7 9.64% 107

Table C. Summary of kinetics for binding of selected antibodies to BLG mouse SIRP-q

prolein (SEQ ID NG9

Antibody Ko (1/Ms) Kom (1/s) Ep (M)
ABZlc 2.76x10° 2.41x10¢ 8. 76x10719
AB25¢ 1.42x10° 3.99x10 2.81x107

Table D. Suromary of kinetics for binding of selected antibodies to NOD mouse SIRP-g

protein (SEQ D NG: 8)

Antibody Kon (1/Ms) Kot (1/5) Ko (M)
AB21c 7 49x10° 4795107 6.40x 1010
AB25¢ 366x 100 143x107 3.90x10°

Table E. Summary of kinetics for binding of selected antibodies to mi29 mouse SIRP-q

protein (SEQIDNO: 71

Antibedy Ko (1/Mis) Korr (1/s) Kp (M)
AB21c 5.63x10° 3.3Ix107 5.88x10 M
ABZ5¢ 3.52x1¢0° 2.07x107 5.87x10°H
6216} These resuiis demonstraie that the AB21 and AB25 antibody clones bound to all

four mouse SIRP-a proteins, making these antibodies suitable for characterization in in vivo

mouse models.

Example 2: Functienal Properties of anti-SIRP-¢ antibodies

[0217]

The previous Example describes the identification and characterization of anti-

SIRP-ao antibodies. These antibodies were next examined in animal models to explore SIRP-

o’s biological effects on tumor growth.
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[3218] As noted above, antibody clones labeled as b were tested as full-length mouse
IgGl antibodies with an N297 A mutation. Antibody clones labeled as “¢” were tested as full-

length mouse I2(G2a antibodies.

Methods
In vivo anti-tumor activity
6219} For the M{38 syngeneic mouse colon carcinoma model, MC38 cells were
implanted subcutanecusly in C57BL/6 mice and randomized into groups (8-10mice/group).
Treatment groups included vehicle (PBS), AB25b, AB25¢, and AB27b. Al anti-SIRPa
antibodies had a mouse IgG1 Fe region bearing an N297A mutation except for AB2ZS5c¢, which
had a mouse Ig(G2a. Treatment was initiated when tumors were an average of 60-65mnt’, day
7 post implant. Mice were dosed intraperitoneally (IP) at 10 mg/kg twice a week for three

weeks for anti-SIRPo. Animals wers sacrificed when tumors reached a volume of

~2000mny

Results
[622¢] The in vivo anti-turnor effects of various anti-SIRP-u antibodies were assayed in a
syngeneic mouse colon carcinoma model. The anti-tumor activities of blocking anti-SIRP-g
antibodies AB25b, AB25¢, and AB2Z7b were examined in an M{C38 syngensic mouse colon
carcinoma model to assess their single agent activities. The blocking anti-SIRP-a antibodies
AB25b, AB25c, and AB27b delaved turnor formation at 10 mg/kg as compared to vehicle
alone (Fi{. 1) in the MC38 syngeneic mouse model. On day 25, groups treated with anti-
SIRPa antibodies had three mice below 600mm’ for AB25b, four mice below 600mm’ for
AB25¢, and 3 mice below 600mm’ for AB27b, while the vehicle-treated group had only two
mice below 600mm’.
[6221] These results demonstrate the efficacy of anti-SIRP-¢ antibody treatment in
inhibiting tumor growth iz vivo. Blocking anti-SIRP-g antibodies were found to block in vive

tumor growth.
Example 3: Humanization of anti-SIRP-¢ Antibodies

16222} The Examples above describe the generation and characterization of anti-SIRP-u

antibodies having a fully human heavy chain and a chicken light chain. In order to humanize
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the chicken-derived light chains, chicken HVRs of these antibodies were grafted onto various

human lambda light cham frameworks.

Methods
Humanizalion
[6223] Antibodies were humanized using standard technigues. For measuring production

yield, equal volume of Expi293 cultures expressing anti-SIRPo antibodies were purified by
Protein A affinity chromatography. After buffer exchange into PBS, the protein concentration

was determived by A280 and expressed in mg/mL.

Regults
[6224] In order to design humanized light chains, each chicken light chain sequence was
aligned to the closest human germiine framework by IgBLAST (NCBI). Using this analysis,
the closest maich to the chicken lambda light chain framework is human IGLV3 (see SEQ ID
N(s:27-30).
16225] In another approach, a literature search was undertaken {o determine the optimal
human lambda light chain framework sequences to pair with a human VH3 sequences (the
human heavy chain used for these antibodies). Based on these analyses, it was thought that
human VH3 would pair well with human IGLV 1 and IGLV2. See Glanville, 1. er ai (2009)
Proc. Natl. dcad. Sci. 106:20216-20221; Llovd, C. ef al. (2009) Protein kng. Des. Sel.
22:159-168; and Jayaram, N. ef al. {2012} Protein Fng. Des. Sel. 25:523-529.
6226} Therefore, six humanized hight chains were created: Hum! {AB25 HVRs + human
IGLV3 framework; SEQ ID NO:23), Hum?2 (AB25 HVRs + human IGLV1 framework),
Hum3 (AB66 HVRs + human IGLV3 framework), Humd (AB66 HVRs + human IGLVY1
framework), HumS (AB25 HVRs + human IGLY2 framework}, and Hum6 (ABZ1 HYRs +
human IGLV1 framework).
16227} Fach of the 6 humanized light chains was paired with the ABZ1 heavy chamn,
Antibodies were expressed as described above. Surprisingly, human IGLV1 framework
sequences resulted in decreased antibody expression regardless of the heavy chain, This
refers to the heavv chain pairings with Hum2, Hum4 and Humé6. The results are sunwmarizec
in F1G. 2 as “protein yield” (row 1}. In contrast, antibodies with human IGLV?2 and IGLV3
frameworks (Hum 1, Hum3, Hum5) in the light chain showed higher levels of expression.
[6228] Selected antibodies were also characterized for hinding to a variety of SIRP

proteins, e.g., to human SIRP-g v1 (SEQ 1D NO:5), human SIRP-¢ v2 (SEQ 1D NO:6),
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cynomolgus SIRP-¢ (SEQ ID NO: 113}, mouse BALB/¢ SIRP-w (SEQ ID NG:10), and human
SIRP-y (SEQ D NG:18). These data are also summarized in FIG. 2. Selected humanized
hight chains caused a decrease in binding to one or more antigens. For instance, the human
IGLV3 framework (represented by Hum! and Hum3) was found to allow {or superior levels
of antibody production without perturbing binding affinity. For example, light chain variable
domains with the IGLV3 frameworks and either the antibody 25 or antibody 66 HVR
sequences (represented by Huml and Hum 3 respectively ) combined well with the AB21
heavy chain and showed similar binding to different SIRP-¢ and SIRP-y proteins. In
contrast, IGLV 1 and IGLV2 frameworks (represented by Hum?2, Humd, Hum5 and Humé)
were found to either lower expression and/or decrease binding to SIRP when paired with the
AB21 heavy chain. Additional binding data from these experiments are provided in Table L
infra. The human IGLV3 framework was selected for further testing.

[(3229] Additional VL domains Hum? and Humg were generated based on the Humi VL
domain. Compared to Huml, Hum9 contains 4 amino acid substitutions near or in HVR-L1
and —L.2 that increase the humanness of the Hght chain to greater than or equal 1o 85%
wdentity to human light cham sequence. Coropared to Huml, Huro8 contains 5 amino acid
substitutions respectively near or in HVYR-L1 and —L2 that increase the humanness of the
light chain to greater than or equal to 85% identity to human light chain sequence. Huml,
Hum3 and Hum9 VLs when patred with heavy chain VH domain all_mut AB21 (carrving
germline mutations; SEQ 113 NO:26) produced anti-SIRP-a antibodies that bind to human

SIRP-o v1 with affinity equal or better than 10pM (Table M},

Esample 4: Induction of Phagocytosis and Dendritic Cell Activation by anti-SIREP-¢
Amntibodies
16230] Various anti-SIRP-g antibodies were next examined i phagocyiosis and dendritic

cell activation assays.

Methods
Tumor cell line culturing
6231 DLD-1 (human colorectal adenocarcinoma) cells were maintained in growth
medium comprised of RPMI (Gibeo) supplemented with 10 percent heat-inactivated Fetal
Bovine Serum (Gibco), one percent penicillin/streptomycin {(Gibco), and one percent

Ghutamax {Gibeo).
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Derivation and culture of human monocyte-derived macrophages

[6232] Trima residuals were received from Blood Centers of the Pacific and diluted 1:4
with Phosphate Buffered Saline (PBS, Gibeo). Diluted blood was split into four tubes and
underlayed with 20 ml Ficoll-Pague Plus (GE Healthcare). Tubes were centrifuged for 3¢
minutes at 400 x g. PBMUCs were collected from the interface and resuspended in FACS
buffer (PBS with 0.5 percent Bovine Serum Albumin (Gibeo)). CD14" monocytes were
purified by negative selection using the Monocyie Isolation Kit If (Miltenyi Biotec) and LS
colurons (Miltenvi Biotec) according to the manufacturer’s protocol.

16233} For nonpolarized macrophages, CD 14" monocytes were seeded into 15 cm tissue
culture plates (Corming) at 10 million cells per dish in 25 mi IMDM (Gibceo) supplemented
with 10 percent human AB serum {Cormng), one percent penicillin/streptomycin, and one
percent Glutamax. Cells were cultured for seven to ten days.

16234} For M2 polarized macrophages, CD 14" monocytes were seeded into 15 cm tissue
culture plates (Corning) at 6 nullion cells per dish in 25 wml RPMI{(Gibeo) supplersented with
10 fetal bovine serum {Thermo Fisher), one percent penicillin/streptomycin, and one percent

Glutamax, and 50ng/mi M-CSF (Milteny1). Cells were cultured for seven to ten days.

In vitro phagocytosis assays

16235] DLD-1 cells were detached from culture plates by washing twice with 20 mi PBS
and incubation in 10 mi TrypLE Select (Gibeo) for 10 munutes at 37°C. Cells were
centrifuged. washed in PBS, and resuspended in medium. Cells were labeled with the
Celltrace CFSE Cell Proliferation kit (Thermo Fisher) according to the manufacturer’s
mstructions and resuspended in IMDM. Macrophages were detached from culture plates by
washing twice with 20 ml PBS and incubation in 10 ml TrypLE Select for 20 nunutes at
37°C. Cells were removed with a cell scraper (Coming}, washed in PBS, and resuspended in
IMI3M,

18236} Phagocytosis assays were assembled in ultra-low attachment U-bottom 96 well
plates {Coming) containing 100,000 DLD-1 cells, 50,000 macrophages, five-fold serial
ditutions of anfi-SIRP-g antibody {rom 100 nM {0 6.4 pM, and cetuximab (Absolute
Antibodv} at 1 or 0.01 ug/mi or control antibody of the same isotvpe (Southern Biotech).
Plates were incubated two hours at 37°C in a humidified incubator with 3 percent carbon

dioxide. Cells were pelleted by centrifugation for five nunutes at 400 x g and washed in 250
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ul FACS buffer. Macrophages were stained on ice for 15 munutes in 50 yl FACS buffer
contaning 10 ul human FcR Blocking Reagent (Miltenyi Biotec), 0.5 pl anti~-CD33 BV421
{Biolegend), and 0.5 ul anti-CD206 APU-Cy7 (Biolegend). Cells were washed in 200
FACS buffer, washed in 250 pl PBS, and stained on ice for 30 munutes m 50 pl Fixable
Viability Bve eFluor 506 (ebioscience) diluted 1:1000 m PBS. Cells were washed twice in
250 1 FACS buffer and fixed for 30 minutes on ice in 75 pl Cytofix (BD Biosciences). Cells
were washed in 175 gl FACS buffer and resuspended in 75 pd FACS buffer. Cells were
analvzed on a FACS Canto I (BD Biosciences), with subsequent data analvsis by Flowjo
10.7 (Treestar). Dead cells were excluded by gating on the e506-negative popuiation.
Macrophages that had phagocyiosed tumor cells were identified as cells postiive for CD33,

CD206, and CFSE.

Dendritic cell activation assavs

6237} Balb/c mice (n=3/group) were iniravenocusly injected with a human IgG1 control,
various anti-SIRP-g antibodies, mouse Ig(G control, or vehicle (PBS} at 10 mg/kg. Five hours
post injection, spleens were harvested and processed into single cell suspension by
mechanical dissociation. Activation marker CD86, MHCH and CCR7 level on CD4+ splenic

dendritic cells was measured by flow cviometry.

Resulis
[3238] Humanized antibodies described above were tested for their effects on
phagocytosis of EGFR(+} DLD-1 cells by M2 macrophages in combination with the anti-
EGFR antibody cetwuimab (FEG. 3A). Al humanized antibodies were found to enhance
cetusimab-induced phagocytosis. The humanized antibodies described above {antibody 25
heavy chain variant combined with Huml or Hum® light chain and antibody 27 heavy chain
vartant combined with Hum! light chain) were tested for their effects on phagocytosis of
EGFR(+} DLD-1 cells by M2 macrophages in combination with the anti-EGFR antibody
cetuximab (FEG. 3B). All humanized antibodiss were found o enhance cetuximab-induced
phagocytosis. All the antibodies tested were generated as full-length human IgG1 antibodies
with L234A L235A, (3237A, and N297A mutations.
3239} Next, various anti-SIRP-a antibodies were examined {or their effects on in vive
dendritic cell activation (FIGS. 44 & 4B) Failure to engage mouse SIRP-a receptor on

splenic dendritic cells via CD47 binding leads to splenic dendritic cell activation. Anti-SIRP-
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¢ antibodies Humi/AB2 Tmutall, Hum8/AB2 Imutall, and HumS/ABZ2 Imutall were tested in
vive to determine if 1t leads to dendritic cell activation. As deternuned by CDR6 and MHCH
expression, these anti-SIRP-g blocking antibodies were able to induce activation of dendritic

celle.

Example 5: Synergistic anti-tumor effects of combining anti-SIRP-¢ antibodies with

inhibition of the PB-L1/PD-1 pathway

Methods

In vivo anti-tumor activity
16240} For the CT26 syngeneic mouse colon carcinoma model, CT26 cells were
implanied subcutaneously in BALB/¢ mice and randomized into groups (8-9 mice/group).
Treatment groups included vehicle (PBS), AB25b, anti-PD-L 1, and AB25b/anti-PD-L1. Anti-
PD-L1 s generated by fusing the VH and VL domain of Atezolizumab with mouse IgGl Fe
region bearing an N297A mutation. All anti-SIRP-a antibodies also have a mouse 1gGl Fe
region bearing an N297A mutation. Treatment was nitiated when tumors were an average of
75-80mmt®, day 7 or 8 post implant. Mice were dosed intraperitoneally (IP) at 3mg/kg or 10
mg/kg twice a week for three weeks for anti-SIRPo antibodies and three doses at 3 mg/kg,
five days apart for anti-PD-L1. Animals were sacrificed when tumors reached a volume of
~2000mm’,
0241} For the MC38 syngeneic roouse colon carcinoma model, MC38 cells were
implanted subcutaneously in C37BL/6 mice and randomized into groups (4-10mice/group).
Treatment groups included vehicle (PBS), AB25b, anti-PD1 {(clone RMP1-14, BioXCell},
and AB25b/anti-PD1. All anti-SIRPa antibodies had a murine Ig(G1 Fc region bearing an
N297A mutation except for AB25¢. Treatment was initiated when tumors were an average of
60-65mm’, day 7 post implant. Mice were dosed intraperitoneally (1P} at 10 mg/kg twice a
week for three weeks for anti-SIRPa and three doses atl 2 mg/kg {for anti-PD 1. Animals were

sacrificed when tumors reached a volume of ~2000mm°.

Results
16242] Anti-tumor activity of the blocking AB25b anti-SIRP-¢ antibody was tested alone
and in combination with an anti-PD-L1 antibody in the CT26 syngeneic mouse colon
carcinoroa model. As shown in FEG. 5, adnunistration of AB25b at 10mg/kg in combination

with anti-PD-L1 at 3mg/kg delayed tumor formation when compared to treatment with each
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single agent or vehicle control. On day 27 of the study, the combination treatruent group had
six mice with tumors below 600mm’ in size, as compared o two, two, and two mice with
tumors below 600mnY’ in size in the vehicle, anti-PD-L1 single agent, and anti-SIRP-q single
agent ireatment groups, respectively,

[0243] Next, the anti-tumor activities of the AB25b anti-8IRP-~u antibody were tested
alone and in combination with an anti-PD-1 antibody in the M{38 syngeneic mouse colon
carcinoma model. As shown in FEG. 6, combining AB25b (at 10mg/kg) with anti-PD-1 at
Smg/kg delayed tumor {ormation when cornpared to treatment with each single agent or
vehicle control. On dav 27 of the study, the AB25b/PD-1 combination treatment group had
seven mice with tumors below 600mm® in size, as compared to one, five, and two mice with
turnors below 600mm’ in size in the vehicle, anti-PD-1 single agent, and AB25b single agent
freatment groups, respectively.

[(3244] A summary of antibodies described herein and their properties is provided in

Table K. Additional binding data are provided in Tables L and N.

Example 6: Novel anti-SIRP-¢ antibody light chains engineered to remove polential
liability hot spots
[G245] Drae to the properties of blocking anti-SIRP-g antibodies AB21 and AB2S
described above, an antibody comprising the variant AB21 VH domaim (SEQ TD N(:26) and
the humanized Huml VL domain (SEQ 1D NO:25) was selected for analysis. The sequence
of antibody light chains comprising the Humi humanized variable light chain domain
described above was analvzed for potential liability hot spots, e.g., deamidation or glycation
sites.
16246] Protein deamidation is a post-translational modification in which the side chain
amide of a glutamine or asparagine residue is converted into an acidic carboxylate group.
Non-enzymatic dearmidation of asparagine is faster than that of glutamine, and hence presents
a higher physiological significance and greater potential liability risk in the manufacturing
and storage of polvpeptide-based therapeutics.
(6247} Glycation refers to the non-enzymatic glycosylation or Mallard reaction of
proteins, which primoarily occurs at the e~amno group of lysme, or a free amino group. The
side chains of arginine, histidine, tryptophan, and cysteine residues reprasent additional
potential glvcation sites. Amadori-modified proteins are an early glycation product and

undergo further reactions that give rise to advance glycation end products (AGEs).

O
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[(3248] The analyses of the Huml-containing light chains identified sites where
engineering may be desired to limut risk due, e g, to modifications that may occur during
manufacturing, storage, and/or drug development of anti-SIRP-¢ antibodies. This Example

describes the testing and construction of Hum! variants that remove these potential liabilities.

Methods
Peptide mapping analysis
(3249} For trypsin digests, samples were diluted in 6M Guanidine HCE and IroM EDTA.
10mM DTT and 10mM 1odoacetanude were used to reduce and alkylate the samples,
respectively. The buffer was than exchanged to 0.1M Tris-HCI and samples were incubated
for 4 hours for digestion. For chymotrypsin digests, samples were diluted in 100mM
ammonium bicarbonate. 1% progenta anionic acid labile surfactant was added. Again, 10mM
D7TT and 10mM iodoacetamide were used to reduce and alkviate the samples respectively.
Samples were incubated overnight.
[3250] The mass speciral data were acquired by Waters Acuity UHPLC inline with a Q@
Exactive Hybnd Quadrupole-Orbitrap (Thermo Scientific, San Jose CA). Coluron used is
Agilent AdvanceBio Peptide Mapping (C18, 1x150mm ID). Reversed phase solvents were
used and the gradient used was 2% to 40% buffer over 41 minutes. Full MS scan range was
250-2000m/z. Peptide searches and relative abundance was analysed using Byonic and
Byologic from Protein Metrics. Precursor Mass Accuracy of 10ppm and fragment mass

accuracy of 20ppm was adopted.

Determination of Ko

16251] The interactions of anti-SIRPa antibodies with SIPRa from various species
(human v1, human v2, cynomolgus, mouse 129, BL6, BALBc, NOD), SIRPb and SIRPg
were analvzed using direct immobilization of the antibodies. All experiments were
performed at 25°C using a SPR-based ProteOn XPR36 biosensor (BioRad, Inc, Hercules,
CA) equipped with GLC sensor chips. Antibodies were expressed using FreeStyle™ 293-F§
cells (Thermo Fisher). Purification was carried out by standard Protein A affinity column
chromatography and eluted antibodies were siored in PBS buffer.

6252} The running buffer was PBES pH 7 4 with 0.01% Tween-20 (PBET+}). All analytes

were used at their nominal concentrations as determined by A280 Absorbance and using their
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molar calculated extinction coefficient. Analyies were injected in a “one-shot” kinetic mode
as described elsewhere (see, e g, Bravman, T. ef o/ (2006) 4Anal. Biochem. 358:281-288).
[6253] For immobilization using GLC chip, the analyies were injected and flowed over
anti-SIRP-o antibodies immobilized (~ 1000 RUs) on GLC chips using Proteon Amine
Coupling Kit. For the irnmobilization step, GLC chip was activated with EDAC/Sulpho-NHS
1:1 (Biorad) diluted 1/100 for 300s at 25 pl/min. Anii-SIRP-g antibodigs were diluted to 80
nM concentration in 10 mM sodium acetate buffer pH 4.5 and immobilized to the chip at 30
ul/min for 50s. Chip was inactivated with ethanolamine for 300s at 25 pl/min. The analvtes
{e.g.. SIRP-g from different species, SIRP-f, SIRP-y) were igected in a “one-shot” kinetic
mode at nominal concentrations of 100, 33, 11, 3.7, 1.2 and 0 nM. Association times were
monitored for 90s at 100ul/min, and dissociaiion times were monitored for 1200s. The
surfaces were regenerated with a 2:1 v/v blend of Pierce 1gG elution buffer/4M Na(l

[6284] Biosensor data were double-referenced by subiracting the interspot data
{containing no tmmobilized protein) from the reaction spot data (immobilized profein} and
then subtracting the response of a buffer “blank” analvte injection from that of an analyte
injection. Double- referenced data were fit globallv to a simple Langmuir model and the Kp

value was calculated from the ratio of the apparent kinetic rate constants (Kp = kg/ky).

Resulis
[3255] An anii-SIRP-q antibody (antibody PC336) comprising a light chain {(SEQ 1D
NG:47y with the Hum! VL domam (SEQ 1D NG:25) and a husman IGLCT lambda constant
domam (SEQ ID NO:37), and a heavy chain (SEQ ID NO:61) with the AB21 MutAll VH
domain {SEQ 1D NO:26) and a constant region (SEQ 1D NGO:34) comprising a human
I2G2Da Fe region (comprising A330S and P3318 mutations, amino acid position numbering
according to EU) was carried out by trypsin and chymotrypsin digestion as described above.
Overall sequence coverage of heavy chain was 100% (444 out of 444 anmuno acids), and light
chain was 98.6% {211 out of 214 amino acids). Variable domain and full chain sequences for
all antibodies are provided in Tables J1 and J2.
[63256] These analyses revealed three light chain residues that were modified by
glycation. Table F shows the glycation observed in the light chain. A total of 3 glycated
peptides were isolated. Of these, it was observed that ~48% of the peptide with the sequence
of SEQ 1D NO:63 was glvcated. The glveation modification was assigned to K104

{numbering based on sequential numbering of anuino acids for light chain, not Kabat). FiG.
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7 shows the total extracted ton chromatography, area under the curve (XIC, AUC) of the

glycated versus unmodified forra of peptides of antibody PC336.

Table F. Glvcated peptides from Humnl-containing light chain of antibody PC336.

Seguence of peptide Meodification | Modified AA Trypsin L

/ AAs position | digested

Mames peptide
ADGSPVKAGVETTK Unmodified | 995
PSK (SEQ ID NO:64)

Hex/162.052 | K 158 Glycated 0.52

& i
FSGSSSGTIVTLTISG Unmedified | 52.1
VOAEDEADYYCGGY
DOSSYTNPFGGGTE, | Hex/162.052 | K 104 Glyeated 479
(SEQ ID NO:65) g
ITCSGGRSYSSYYYAW Unmodified | 99
YOQOKPGOQAPVTLIYS
DDKRPSNIPER (SEQ | Hex/162.052 | K 38 Glycated 1.03
1D NO:66) &
[3257] Peptide mapping of a second anti-SIRP-g antibody {(antibody PC333) comprising

the same light chamm (SEQ 113 NG:47) and a heavy chain (SEQ 1D NO:58) with the AB21
MutAll VH domain (SEQ 1D NO:26) and a constant region (SEQ 1D NGO:31) comprising a
wild-ty pe human IgG1 Fe region was also carried out. Similar to what was observed for
antibody 336, the lysine residue at position 104 of the light chain was also observed to be
glycated n this antibody (~34% of peptides; see Table ).

B

Table . Glycated peptide from Huml-containing light chain of antibody PC333.

Pasition Modification/ Madified Peptlides XIiC Y
Mames AAs
104 Native 2.770E+8 66.02
Hex/162.052% K Modified 1.430E+8 33.98
{6258 Peptide mapping also revealed the presence of deamidated residues in the Huml-

containing light chain of antibody PC301, which comprises a light chain (SEQ D NO:63)
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with the Hum! VL domain (SEQ 1D NO:25) and a human [GLC2 lambda constant domain
(SEQ ID NG:38), and a heavy cham (SEQ 1D NO:59) with the AB21 MutAll VH domain
{(8EQ 1D NG:26) and a constant region {SEQ 1D NG:32) comprising a human 1gG AAA
N297A Fevegion (comprising L234A, L235A, G237A, and N297 A mulations, amino acid
position numbering according to EU). As shown in FIG. 8, various sites in the light chain
and heavy chain of antibody PC301 were observed to be deamidated. In particular,
approximately 50% of peptides contaming the N171 and N172 residues of the light chain
constant domamn were found 1o be modified by dearmdation. From peptide mapping, it was
not possible to determine whether N171, N172, or both residues were deamidated, since these
two residues are adjacent to each other and isolated in the same peptide.

[6259] Post-translational modifications such as deamidation and glycation are undesirable
for drug development. This 1s due to potential issues with product heterogeneity during drug
mamifacture. Therefore, it is desirable to Hmit modifications even though these modifications
did not appear to affect binding affinities of the anti-SIRP-u antibodies.

(3260} To remove the potentially deamidated residues (N171/N172), 4 deamidation site
variants were first tested. Antibody PC334 contained the original Hum! VLAIGLCT Light
chain (SEQ 1D NO:47). Antibody PC338 contained a light chain with the original Hum! VL
domain and the N172D variant constant domain (SEQ 1D NO:48). Antibody PC339
contained a light chain with the original Himl VL domain and the N171D variant constant
domain (SEQ ID NG:49). Antibody PC340 contained a light chain with the original Huml
VL domain and the N171D,N1728 dearmdation site variant constant domain {SEQ D
NGO:50). Antibody PC341 contained a light chain with the original Huml VL domain and the
N1718,N172D deanudation site vanant constant domain {(SEQ 13 NG:51). Al antibodies
had a heavy chain comprising the ABZ1HC mut all VH domain (SEQ 1D NQO:26) and a
constant region (SEQ ID NG:32) comprising the human IgGl AAA N297A Fe region (full
heavy chain sequence as shown in SEQ D N(G:59). The results of the binding assay are
shown in Table H. All four mutants bound with equivalent affinity to human SIRP-a vi, as

compared with the wildiype antibody.

Table H. Binding of anti-SIRP-~w antibodies with deamidation site variant Hum!1 light chains

1o human SIRP-g vi.

AntibodyiLight Chain Fe K, (M) for human
SIRP vi
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PC334  |[Hum! IGLCH 16Gl_AAA dead’ <1E-12

PC338 [Huml IGLC1 N172D lloGl AAA dead <1E-12

PC339  Huml IGLC1 NI7ID |[lsGl AAA dead <1E-12

PC340  [Hum! IGLCI N171D, |IgGl AAA_dead <1E-12
N1728

PC341 [Huml IGLC1 N171S. [IgGl_AAA dead <1E-12
N172D

* Ig(1 AAA dead refers to human IgG1 with L234A, L235A, G237 A and N297A

substiiutions.

10261} Next, the glycation site variants were tested. The region of the Huml VL domain
with the glycation site is shown in FEG. 9. To remove this glycation site, three variants of
this VL. domain were created, labeled versions 1, 2, and 3 {(v1, v2, and v3 are also used
interchangeably herein). These variants mutate residues in and around the K104 glvcation
site. Versions | and 2 use sequences identical to the native human IGLJ1 and IGLJ7
sequence, respectively. Version 3 replaces the bysine with arginine to mainiain the positive
charge and size of residue. The glvcation site variants were tested i the context of the
N1718, N172D deamidation varianis.

16262] Antibody PC334 contained the original Hum1 VL+IGLCI light chain (SEQ ID
NO:47). Antibody PC341 contained a hight chain with the original Huml VL domain and the
MNITIS,N172D (abbreviated “SD”) dearmdation site variant constant domam (SEQ ID
NG:51). Antibodies PC345, PU346, and PL347 also contained the SI¥ deamudation site
variani constant domain, but included the Hum1 variant 1, 2, and 3 VL domains, respectively
(SEQ 1D NOs:53, 55, and 57, respectively ). All antibodies had a heavy chain comprising the
AB2IHC mut all VH domain (SEQ 1D NO:26) and a constant region (SEQ 1D N(G:32)
comprising the human [gG1 AAA N297A Fc region (full heavy chain sequence as shown in

SEQ ID NG:59). The results of the binding assay are shown in Table [1.

Table 11. Binding of anti-8IRP-g antibodies with glycation site variant Hum?i light chains to

human SIRP-a vl.

Antibodyilight Chain Fe K, (M) for human
SIRP vi
PC334  Huml IGLCH 1gGl AAA dead® <1.0E-12
PC341  {Huoml IGLCI N171S, {lgGl AAA dead <1.0E-12
N172D
PC345  iHuol IGLCH version 1 1aGl AAA dead <1.0E-12
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+ 85D

PC346  Huml IGLCI version 2 {{gGl AAA dead <1.0E-12
+ SD

PC347  Huml IGLCE version 3 {{gGl AAA dead <1.0E-12
+ 85D

* I1gGl AAA dead refers to human IgGl with L234A, L235A, G237 A and N297A

substitutions.

16263] As shown in Tables H and 11, all antibodies bound with equivalent affinity fo
human SIRP-a v1, as compared with the wildiype antibody. These resulis demonstrate that
the varants engineerad to remove deamidation and glycation liability hot spots had no effect
on binding to SIRP-q.

16264] Based on the above resulis, 6 preferred light chain variants were generated, and
the alignment of the respective sequences (SEQ 1D NOs:52-57}) are shown in FIGK. 10 & 11
They comprised combining two preferred deamidation site variants (N171D/N1728 and
NI171S/N172D, abbreviated as “DS” and “SD,” respectively) and the 3 glvcation variants (vi,
v2, v3). The original huml VL domam and human IGLC1 lambda constant region (SEQ ID

N(G:47) are also shown in the alignment.

Example 7: Effect of constant domain sequence on biological activities of anti-SIRP-¢
antibodies

[6265] Anti-SIRP-u¢ antibodies with different Fe regions and light chain constant domains
were tested for their effect on phagocytosis in order to understand how these sequences

irmpact the biological properties of anti-SIRP-g antibodies.

Methods
16266] For functional depletion of dendritic cells, peripheral blood mononuclear cells
{(PBMU) were isolated from Trima residuals of healthy individuals with Ficoll-Pague Plus.
500,000 PBMCs were incubated in u-bottom 96 well plates {coming) with anti-SIRP at a
concentration of 10 ug/ml for 48 hrs at 37C. For flow cvtometry, cells were icubated in
human FcR blocking reagent and stained with a cocktail of fluorochrome-labeled antibodies
against in- ({CD3, CD14, CD16, CD19, UD536) and HLADR. Fixable viability dye was used
to wentify live cells. After staining, cells were washed and fixed with 0.5%
paraformaldehvde in PBS. Prior to acquisition, absolute counting beads were added and

samples were acquired with Canto I flow cviometer and analyzed using FlowJo software.
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3267} Phagocyiosis was measured using the i vifro assay described in Example 4.

Results
[6268] Humanized anti-SIRP-« antibodies with different Fe regions were tested for their
effects on phagocytosis of EGFR(+) DLD-1 cells by M2 macrophages in combination with
the anti-EGFR antibody cetuximab (FIG. 12). All antibodies had the light chain sequence of
SEQ ID NG:55 and the VH domain sequence of SEQ 1D NO:26. Fc regions tested included
the 1262 wild-tvpe (as represented in the constant domain sequence of SEQ 1D NO:33),
Ig(G2Da Fe region (comprising A3308 and P3318 mutations, amino acid position numbering
according to EU; as represented in the constant domain sequence of SEQ 1D NO:34), IgG2
Fe region comprising an N297A mutation {amino acid posttion nurmbenng according o EU;
as represented 1n the constant domain sequence of SEQ 1D NO:137), and 1gGl Fe region
comprising N297A, L234A, 1.235A, and G237 A mutations {amino acid position numbering
according to EU; as represented in the constant domain sequence of SEGQ 1D NG:32). Al
antibodies were found to have approximately equivalent activily in enhancing cetusimab-
mduced phagocytosis.
16269] Wext, anti-SIRP-g antibodies with different Fc regions {or corresponding isotype
controls} were tested for their ability to deplete different cell types from donor PBMCs. All
antibodies had the light chain sequence of SEQ 1D NG:35 and the VH domain sequence of
SEQ ID NG:26. As shown in FIGS, 13A & 138, anti-SIRP-o antibodies with wild-tvpe
Ig(Gl, wild-tvpe TG4, wild-tvpe [gG2, or 12G2Da Fc regions were able to deplete BCs from
PBMCs obtained {rom two different donors. This indicates that these Fe regions have the
ability to potentiate some DC depletion in the context of the PBMC assav (DCs are known to
express SIRP-u). In contrast, only the L234A/L235A/G237A/N297A 1gGl and 1g(G2 N297A
Fe regions did not show DC depletion. None of the antibodies tested led to significant
depletion of T cells, monocyvtes, or B cells (FEGS. 13C-13E). Advantageously, the 1gG2
N297A Fe region provides the same lack of depletion as the L234A/L235A/G237A/N29TA
igG1 Fe region but with fewer mutations (and therefore potentially less immumogenicity).
[3276] Anti-SIRP-a antibodies were also tesied for binding affinity to human SIRP-a vi;
NOD, C57BL/G, and BALBc mouse SIRP-g; human SIRP-J; and human SIRP-y. Antibodies
tested included the following heavy and light chains: PC301: light chain of SEQ 1D NO:63
and heavy chain of SEQ 1D NO:59; PC334: light chain of SEQ ID NO:47 and heavy chain of
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SEQ ID NO:59; and PC367: hight chain of SEQ 1D NO:55 and heavy chain of SEQ ID
NG 129,

Table 12. Binding affinities of anti-SIRP-g antibodies to SIRP protems (Ko, M).

Protein hSIRPa vIihSIRPav2 Cyng NOD (CS7BL/6 BALBe | hSIRPL | hSIRPg
SEQ ID NG 5 6 11 4 9 10 13 135
P30T 2.06E-12 | 4.60E-12 13.89E-1112 93E-09 1 9.23E-09 | 9.53E-09 | 1.22E-11 |<1.00E-~12
P{334 1.51E-11 | 438E-11 |7.74E-111 8. 19E-09 1 3.29E-09 {1 6. 75E-09 { 3. 71E-11 {4 32E-11
PL367 211E-12 | 823E-11 [5.01E-11{637E-09 | 1.97E-08 { 7.87E-09 { 3.27E-11 | 3.52E-11

[6271] Human {g(G2 antibodies are thought to exist in disulfide-based isoforms (A, B, and
AB), and the introduction of C2328 or C2338 mutations into human ig(G2 constant regions
has been reported {0 reduce heterogeneity caused by disulfide shuffling {Lightle, S. ¢/ al
(2010) Protein Sci. 19:753-762). Each of these mutations is thought to force 1gG2 antibodies
imto isoform A. In addition, the lambda hight chain 1s also thought to promote 1soform A
abundance. Anti-SIRP-o antibodies with wild-type 1gG2 (FIG. 14A) or 1g(G2 N297A (FIG.
14B) Fc regions comprising C2328 or C2338 mutations were tested for effects on
phagocytosis of EGFR{+) DLD-1 cells by M2 macrophages in combination with the anfi-
EGFR antibody cetuximab. All antibodies had the light chain sequence of SEQ ID NO:55
and the VH domain sequence of SEQ ID NG:26. Wild-type and N297A Fc regions were
tested using antibodies with the lambda light chain to drive 1soform A predonmunance. TgG2
anti-SIRP-o antibodies comprising Fe regions with C2328 or €2338 mutations showed
similar enhancement of phagocytosis, as compared to antibodies with wild-type 1gG2 or IgG2
N297A Fe regions.

[6272] The effect of the light chain constant domain on the ability of anti-SIRP-¢
antibodies to enhance phagocytosis was also examined. Al antibodies had the VH domain
sequence of SEQ ID NO:26 and the VL domain sequence of SEQ ID N{O:18. Anii-SIRP-q¢
antibodies with lambda and kappa light chains showed simnlar enhancement of phagocytosis,
hath 1o the context of a wild-type 1gG2 Fo- (FIG. 18A) or an IgG2da Fe- (FEG. 158)
containing heavy chain.

[6273] Although the foregoing disclosure has been described in some detail by way of
tHustration and example for purposes of clarity of understanding, the descriptions and

examples should not be construed as limiting the scope of the present disclosure. The
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disclosures of all patent and scientific literature cited herein are expressly incorporated in

their entirety by reference.
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Table J1. Vanable domain sequences for selected antibodies.

Antibody

YVH Bomain

YL Domain

AB21

DVOLVESGGGVVRPGESLRLSCAAS

GFTFSSNAMSWVROQAPGEKGLEWLAG

[SAGGSDTY YPASVKGRFTISRDNSK
NTLYLOMNTLTAEDTAVYYCARET
WNHLFDYWGLGTLVTVSS (SEQ ID
NG:73)

ALTOPASVSANPGETVKIACSGGDYYSY
YYGWYQOQKAPGSALVTVIYSDDKRPSDI
PSRFSGSASGSTATLTITGVRAEDEAVYY
CGGYDYSTYANAFGAGTTLTVL {(SEQ
1D NG:74)

AB25

DVALVESGGGVVRPGESLRLSCEASG
FTFSSNAMSWVROAPGKGLEWVAGE
SSGSDTYYGDRSVEKGRLTISRDNSKNIL
YLOMNSLTAEDTAVYYCARETWNH
LFDYWGLGTLVTVSS (SEQ ID
NO:75)

ALTOQPASVSANPGETVEITCSGGSYSSYY
YAWYQOKSPGSAPVTLIYSDDKRPSNIP
SRESGSASGSTATLTITGVRAEDEAVYFC
GGYDQSSYTNPFGAGTTLTVL (SEQ 1D
NG 763

PC301

EVOQLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ 1D
NQO:26)

SYELTOQPPSVSVSPGQTARITCSGGSYSS
YYYAWYQOKPGOAPVTLIYSDDKRPSNI
PERFSGSSSGTTVTLTISGVOQAEDEADYY
CGGYDOSSYTNPFGGGTKLTVL (SEQ
1D NO:25)

PC333

EVOLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVYRQAPGKGLEWVA
GISAGGSDTY YPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ ID

NO:26)

SYELTOPPSVSVSPGOTARITCSGGSYSS
YYYAWYQOKPGOAPVTLIYSDDKRPSN]
PERFSGSSSGTTVTLTISGVQAEDEADYY
CGGYDOQSSYTNPFGGGTKLTVL (SEQ
ID NG:25)

PC334

EVOLVESGGGYVOPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ 1D
NO:26)

SYELTQPPSVSVSPGQTARITCSGGSYSS
YYYAWYQOQKPGOAPVTLIYSDDKRPSNI
PERFSGESSCGTTVTLTISGVQAEDEADYY
CGGYDQSSYTNPFGGGTKLTVL (SEQ
1D NG:25)

P{C336

EVQLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVYROAPGKGLEWVA
GISAGGSDTY YPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOQGTLVTVSS (SEQ ID
NO:26)

SYELTQPPSVSVSPGOTARITCSGGS Y SS
YYYAWYQOKPGOQAPVTLIYSDDKRPSNI
PERFSGSSSGTTVTLTISGVOAEDEADYY
CGGYDQSSYTNPRGGGTELTVL (SEQ
1D NO:25)

PC338

EVOLVESGGGYVQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ ID
NO:26)

SYELTQPPSVSVSPGOTARITCSGGSYSS
YYYAWYQOQKPGOQAPVTLIVSDDKRPSNI
PERFSGSSSGTTVTLTISGVQAEDEADYY
CGGYDQSSYTNPFGGGTKLTVL (SEQ
1D NO:25)

P339

EVQLVESGGGY VOPGGSLRLSCAAS
GFTFSSNAMSWVROQAPGKGLEWVA
GISAGGSDTY YPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ ID
NG:26)

SYELTOQPPSVSVSPGOTARITCSGGSYSS
YYYAWYQOQKPGOAPVTLIYSDDKRPSNI
PERFSGSSSCGTTVTLTISGVQAEDEADYY
CGGYDOSSYTNPFGGGTKLTVL (SEQ
1D NG:25)

PC340

EVQLVESGGGVVOPGGSLRLSCAAS
SFTESENAMSWYVYROAPGKGLEWVA

SYELTQPPSVSVEPGQTARITCSGGEYSES
YYYAWYQOQRKPGOAPVTLIVSDDKRPSNI
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Antibody

VH Domain

VL Domain

GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOQGTLVTVSES (SEQ ID
NO:26)

PERFSGESSCGTTVTLTISGVQAEDEADYY
CGGYDQSSYTNPFGGGTKLTVL (SEQ
1D NG:25)

P{C341

EVQLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVYROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTVSS (SEQ 1B
NO:26)

SYELTOQPPSVSVSPGOTARITCSGGSYSS
YYYAWYQOKPGOAPVTLIYSDDKRPSN]
PERFSGSSSCGTTVTLTISGVQAEDEADYY
CGGYDOSSYTNPFGGGTRLTVL (SEQ
1D NG:25)

PC34z2

EVOLVESGGGVYVOQPGGSLRLSCAAS
JFTFSSNAMSWYVROQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ ID
NO:26)

SYELTQPPSVSVSPGOTARITCSGGSYSS
YYY AWYQQKPGOAPVTLIVSDDKRPSNI
PERFSGSSSGTTVTLTISGVQAEDEADYY
CGGYDQSSYTNPFGTGTEVTVL (SEQ
1D NO:39)

PC343

EVQLVESGGGYVQPGGSLRLSCAAS
GFTFSSNAMSWVROAPGKGLEWVA
GISAGGSDTY YPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ 1D
NG:26)

SYELTOQPPSVSVSPGQTARITCSGGSYSS
YYYAWYQOKPGQAPVTLIY SDDKRPSNI
PERFSGSSSGTTVTLTISGVOAEDEADYY
CGGYDOSSYTNPFGGGTOLTVL (SEQ
1D NO:40)

PC344

EVOLVESGGGVVOQPGGSLRLSCAAS
GFTFSSNAMSWYRQAPGKGLEWVA
GISAGGSDTY YPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ ID
NO:26)

SYELTQPPSVSVSPGOTARITCSGGSYSS
YYYAWYQQKPGOAPVTLIYSDDKRPSNI
PERFSGSSSGTTVTLTISGVQAEDEADYY
CGGYDQSSYTNPFGGGTRLTVL (SEQ
1D NG:A41)

PC345

EVOQLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ 1D
NQO:26)

SYELTOPPSVSVSPGQTARITCSGGSYSS
YYYAWYQOKPGOAPVTLIYSDDKRPSNI
PERFSGSSSGTTVTLTISGVOQAEDEADYY
CGGYDOSSYTNPFGTGTKVTVL (SEQ
1D NO:39)

PC346

EVQLVESGGGYVQPGGSLRLSCAAS
GEFTFSSNAMSWVYROQAPGKGLEWVA
HSAGGSDTYYPASVRKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFBYWGQGTLVTVSS (SEQ ID
NO:26)

SYELTOPPSVSVSPGOTARITCSGGSYSS
YYYAWYQQKPGQAPVTLIYSDDKRPSNI
PERFSGSSSGTTVILTISGVOAEDEADYY
CGGYDQSSYTNPFGGGTOLTVL (SEQ
ID NO:40)

PC347

EVOLVESGGGYVOPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ 1D
NO:26)

SYELTQPPSVSVSPGQTARITCSGGSYSS
YYYAWYQOQKPGQAPVTLIVSDDKRPSNI
PERFSGSSSCTTVILTISGVQAEDEADYY
CGGYDOSSYTNPEGGGTRLTVL (SEQ
ID NO:41)

AB2I HC

mutAll +
Vi

EVQLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVYROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOQGTLVTVSS (SEQ ID
NO:26)

SYELTQPPSVSVSPGOTARITCSGGSYSS
YYYAWYQOKPGOQAPVTLIYSDDKRPSNI
PERFSGSSSGTTVILTISGVOAEDEADYY
CGOYDOSSYTNPFGTGTKVTVL (SEQ
1D NO:39)

AB21 HC

EVOLVESGGGVVOPGUGSLRLSCAAS

SYELTOPPRVEVERPGOQTARITCSGGSYSS
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Antibody

VH Domain

VL Domain

mutAll +
A\

GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ 1D
NQO:26)

YYY AWYQOKPGOAPVTLIY SDDKRPSNI
PERFSGSSSGTTVILTISGVQAEDEADYY
CGGYDOSSYTNPFGGGTOLTVL (SEQ
1D NO:40)

AB21 HC
mutAll +
V3

EVOLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVYRQAPGKGLEWVA
GISAGGSDTY YPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ ID

NO:26)

SYELTOPPSVSVSPGOTARITCSGGSYSS
YYYAWYQOKPGOAPVTLIYSDDKRPSN]
PERFSGSSSGTTVTLTISGVQAEDEADYY
CGGYDOQSSYTNPFGGGTRLTVL (SEQ
ID NO:41)

PC348

EVOLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ 1D
NO:26)

SYELTQPPSVSVSPGQTARITCSGGSYSS
YYYAWYOQQKPGOAPVTLIYSDDEKRPSHNI
PERFSGESSGTTVTLTISGVQAEDEADYY
CGGYDQSSYTNPFGGGTQLTVL (SEQ
1D NG:40)

PC349

EVOLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWVYROAPGKGLEWVA
GISAGGSDTY YPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOQGTLVTVSS (SEQ ID
NO:26)

SYELTQPPSVSVSPGOTARITCSGGSYSS
YYYAWYQOKPGOQAPVTLIYSDDKRPSNI
PERFSGSSSGTTVTLTISGVOAEDEADYY
CGGYDOSSYTNPFGGGTOLTVL (SEQ
1D NO:40)

PC3350A

EVOLVESGGGYVQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ ID
NO:26)

ALTQPASVSANPGETVEITCSGGSYSSYY
YAWYQOQKSPGSAPVTLIYSDDKRPSNIP
SRFSGSASGSTATLTITGVRAEDEAVYFC
GGYDOSSYTNPFGAGTTLTVL (SEQ ID
NO:18)

PC3508

EVOQLVESGGGYVOPGGSLRLSCAAS
GFTFSSNAMSWVROQAPGKGLEWVA
GISAGGSDTY YPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ ID
NG:26)

ALTOQPASYVSANPGETVEITCSGGSYSSYY
YAWYQQKSPGRAPVTLIYSDDKRPSNIP
SRFSGSASGSTATLTITGVRAEDEAVYFC
GGYDQSSYTNEFGAGTTLTVL (SEQ ID
NO:18)

PC363

EVOQLVESGGGVYVOQPGGSLRLSCAAS
JFTFSSNAMSWYVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ ID
NO:26)

SYELTQPPSVSVSPGQTARITCSGGSYSS
YYYAWYQQKPGQAPVTLIVSDDKRPSNI
PERFSGSSSGTTVILTISGVQAEDEADYY
CGGYDQSSYTNPFGGGTQLTVL (SEQ
1D NG40)

PC364

EVOQLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGRDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ 1D
NQO:26)

SYELTOPPSVSVSPGQTARITCSGGSYSS
YYYAWYQOKPGOAPVTLIYSDDKRPSNI
PERFSGSSSGTTVTLTISGVQAEDEADYY
CGGYDOSSYTNPFGGGTOLTVL (SEQ
1D NO:40)

PC367

EVOLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWYRQAPGKGLEWVA
SISAGGSDTY YPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ D

NO:26)

SYELTOPPSVSVSPGOUTARITCSGGSYSS
YYYAWYQQKPGQAPVTLIYSDDKRPSNI
PERFSGSSSGTTVILTISGVQAEDEADYY
CGGYDQSSYTNPFGGGTQLTVL (SEQ
ID NO:40)
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Antibedy | VH Domain YL Domain
PC369 EVQLVESGGGVVOPGGSLRLSCAAS | SYELTOQPPSVSVSPGQTARITCSGGSYSS

NO

GFTFSSNAMSWVROAPGKGLEWVA
GISAGGRDTYYPASVEGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSS (SEQ ID

:26)

YYYAWYQOKPGQAPVTLIY SDDKRPSNI
PERFSGSSSGTTVILTISGVOAEDEADYY
COGYDQSSYTNPFGGGTQLTVL (SEQ
1D NO:40)

Table 32, Full chain sequences for selected antibodias.

Antibedy

Heavy chain

Light chain

PC301

EVOLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
ENTLYLOMNSLRAEDTAVYVYCARET
WNHLFDYWGQGTLVTVSSASTKGES
VEPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVL(GS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHEPSNTEKVDKKVEPKSCDKTHTCP
PCPAPEAAGAPSVFLEFPPKPKIDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYASTYRVVS
VLTVLHODWINGKEYKCKVSNKAL
PAPIEKTISKAKGQOPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWOOGNVEFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
NO:59)

SYELTQPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGOQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVOAE
DEADYYCGGYDQSSYTNPFGGGTKL
TVLGOPKAAPSVTLEPPSSEELOANK
ATLVCLISDFYPGAVTVAWKADSSP
VKAGVETTTPSKOSNNKYAASSYLS
LTPEQOWKSHRSYSCOVTHEGSTVEK
TVAPTECS (SEQ ID NO:63)

PC33

EVQLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWVROQAPGKGLEWVA
GISAGGSDTYYPASVEGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSSASTKGPS
VFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSYVTVPSSSLGTQTYICNY
NHKPSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVEFNWYV
DGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOQPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWOQGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
NO:58)

SYELTQPPSVSVSPGQTARITCSGGSY
SSYYYAWYQQKPGOAPVTLIVSDDK
RPSNIPERFSGSSSGTTVILTISGVOQAE
DEADYYCGGYDQSSYTNPFGGGTKL
TVLGOPK ANPTVTLFPPSSEELQANK

ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKOQSNNKY AASSYLS

LTPEQWKSHRSYSCQVTHEGSTVEK

TVAPTECS (SEQ ID NO:47)

PC334

EVOQLVESGGGVVOPGGSLRLICAAS
GFTFSSNAMSWVROQAPGEGLEWVA
GISAGGSDTYYPASVEGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WHNHLEDYWGOGTLVTVSSASTEGPS

SYELTQPPSVEVSPGQTARITCSGGSY
SRYYYAWYQOQKPGOAPVTLIYSDBK
RPSNIPERFSGESSGTTVILTISGVOQAE
DEADYYCGGYDQSSYTNPFGGGTKL
TVLGOPKANPTVTLFPPSSEELCANK
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Antibody Heavy chain Light chain
VFPLAPSSKSTSGGTAALGCLVEDYF | ATLVCLISDFYPGAVTVAWKADGSP
PEPVTVAEWNSGALTSGVHTFPAVLOS | VRKAGVETTKPSKOENNKY AASSYLS
SGLYSLSSVVTVPSSSLGTQTYICNY | LTPEQWKSHRSYSCQVTHEGSTVEK
NHEPSNTEKVDKEKVEPKSCDKTHTCP | TVAPTECS (SEQ ID NG:4T)
PCPAPEAAGAPSVELFPPKPKDTLMIS
RTPEVICVVVDVSHEDPEVKFNWYV
DOVEVHNAKTKPREEQYASTYRVVS
VETVLHODWELNGKEYRCKVSNKAL
PAPIEKTISKAKGQPREPOVYTLPPSR
EEMTEKNOQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDUGSFFL
YSKLTVDEKSRWQOQGNVFESCSVMHE
ALHNHYTQKSLSLSPG (SEG ID
NG:59)

PC336 EVQLVESGGGVVOQPGGSLRLSCAAS | SYELTQPPSVSVSPGOTARITCSGGRY
GEFTFSSENAMSWVYROAPGKGLEWVA | SSYYYAWYQUKPGOQAPVTLIYSDDK
GISAGGSDTYYPASVKGRFTISRDNS | RPSNIPERFSGSSSGTTVTLTISGVQAE
KNTLYLOMNSLRAEDTAVYYCARET | DEADYYCGGYDOSSYTNPFGGGTEL
WNHLFDYWGQOGTLVTVSSASTKGPS | TVLGQPKANPTVTLFPPSSEELQANK
VFPLAPCSRSTSESTAALGCLVKDYF | ATLVCLISDFYPGAVTVAWKADGS?P
PEPVTVSWNSGALTSGVHTFPAVLAS | VKAGVETTEPSKOSNNKYAASRSYLS
SGLYSLSSVVTVPSSNFGTQTYTONY | LTPEQWKSHRSYSCOVTHEGSTVEK
DHEPSNTKVDKTVERKCCVECPPCP | TVAPTECS (SEQ ID NG:4T)
APPVAGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVOFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGEKEYKCKVSNKGLPSSE
EKTISKTKGOQPREPOVYTLPPSREEM
TKNOQVSLTCLVKGFYPSDIAVEWES
NGOPENNYKTTPPMLDSDGSFFLYS
KLTVBKSRWQOQGNVFSCSVMHEAL
HNHYTQKSLSLSPG (SEQ 1D NO:61)

PC338 EVOLVESGGGVVQPGGSLRLSCAAS | SYELTQPPSVSVSPGQTARITCSGGSY
GFTFSSNAMSWVROQAPGKGLEWVA | SSYYYAWYQOQKPGOQAPVTLIYSDDK
GISAGGSDTYYPASVEGRETISRDNS | RPSNIPERFSGSSSGTTVTLTISGVOAE
KNTLYLOMNSLRAEDTAVYYCARET | DEADYYCGGYDOQSSYTNPFGGGTKL
WNHLFDYWGQGTLVTVSSASTKGPS | TVLGOPKANPTVTLFPPSSEELQANK
VIFPLAPSSKSTSGGTAALGCLVKDYF | ATLVCLISDFYPGAVTVAWKADGSP
PEPVTVSWHNSGALTSGVHTFPAVLOS | VKAGVETTKPSKOSNDEKYAASSYLS
SGLYSLSSVVTVPSSSLGTQTYICNY | LTPEQWKSHRSYSCOQVTHEGSTVEK
NHKPSNTKYDEKEKVEPKSCDKTHTCP | TVAPTECS (SEQ 1D N{:48)
PCPAPEAAGAPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVEKFENWYY
DGVEVHNAKTKPREEQYASTYRVVS
VETVLEHODWENGKEYKCEVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSR
EEMTEKNOVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFL
YSKLTYVDKSRWOOQGNVESCSVMHE
ALHNHYTQKSLSLSPG (SEQ 1D
NO:59)

PC339 EVOLVESGGGVVOQPGGSLRLSCAAS | SYELTQPPSVSVSPGQTARITCSGGSY
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Antibody

Heavy chain

Light chain

GFTFSSNAMSWYRQAPGEGLEWVA
GISAGGSDTYYPASVIKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQOQGTLVTVSSASTEGPS
VEPLAPSSKSTSGGTAALGCLVKDYF
PEPVTIVSWNSGALTSGVHTFPAVLES
SGLYSLASVVTVESSSLGTQTYICONY
NHKPSNTKVDEEVEPKSCDKTHTCP
PCPAPEAAGAPSVFLFPPEPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYASTYRVVS
VLETVLHODWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQOPREPQVYTLPPRR
EEMTENQVSLTCLVEGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFL
YSELTVDEKSRWOOQGNVESCSVMHE
ALHNHY TQKSLSLSPG (SEQ ID
N{O:59)

55YYYAWYQOKPGQAPVILIYSDDK
RPSNIPERFSGSSSGTTVTLTISGYQAE
DEADYYCGGYDQSSYTNPFGGGTKL
TVLGOQPKANPTVTLEPPSSEELQANK

ATLVCLISDFYPGAVTVAWKADGSP

VEAGVETTKPSKOSDNKYAASSYLS

LTPEQWKSHRSYSCOVTHEGSTVEK

TVAPTECS (SEQ ID NO:49)

PC340

EVOLVESGGGYVOPGGSLRLSCAAS
GFTFSSNAMSWYRQAPGRKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTVSSASTKGPS
VFPLAPSSKSTSGGTAALGCLVEDYF
PEPVTVASWNARGALTSGVHTFPAVLQS
SGLYSLASVVTVPSSSLGTQTYIONY
NHKPSNTKVDEKEVEPKSCDKTHTCP
PCPAPEAAGAPSVFLFPPRPRDTLMIS
RTPEVTICVVVDVSHEDPEVKINWYV
DGVEVHNAKTKPREEQYASTYRVVS
VLTVLHODWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQOQPREPQVYTLPPSR
EEMTENQVSLTCLVKGFYPSDIAVE
WESNGOQPENNYEKTTPPVLDSDGSFFL
YSKLTVDEKSRWOQOQGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
NG:59)

SYELTOQPPSVSVSPGQTARITCSGGSY
8SYYVAWYQOKPGOAPVTLIYSDDK
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDOQSSYTNPFGGGTKL
TVLGOPKANPTVTLFPPSSEELOQANK
ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKQSDSKYAASSYLSL
TPEQWKSHRSYSCOVTHEGSTVEKT
VAPTECS (SEQ 1D NO:50)

P{C341

EVQLVESGGGVVQPGGSLRLSCAAS
GFTFSENAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOQMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTVSSASTKGES
VFPLAPSSKSTSGGTAALGCLVEDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHKPSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGAPSVELFPPKPKDTLMIS
RTPEVICVVVDVSHEDPEVKFNWYY
DGVEVHNAKTKPREEQYASTYRVVS
VLTVLHODWLNGEEYRCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFL

SYELTQPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGOQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDOSSY TNPFGGGTKL
TVLGQPKANPTVTLFPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ 1D NO:51)
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Antibody

Heavy chain

Light chain

YSELTVDEKSRWOOQGNVESCSVMHE
ALHNHY TQKSLSLSPG (SEQ ID
N{O:59)

PC342

EVOQLVESGGGYVOQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNFGTQTYTCNVY
DHKPSNTKVDETVERKCCVECPPCP
APPVAGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVQFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGKEYKCKVSNKGLPSST
EKTISKTRGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOQOGNVFSCSVMHEAL
HNHYTOQKSLSLSPG (SEQ ID NO:61)

SYELTQPPSVSVSPGOTARITCSGGSY
8SYYVAWYQOKPGOAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVOAE
DEADYYCGGYDQSSYTNPEGTGTKY
TVLGOPKANPTVTLFPPSSEELOQANK
ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQOVTHEGSTVEKT
VAPTECS (SEQ 1D NO:53)

PC343

EVOLVESGGGVVOPGGSLRLSCAAS
GFTESSNAMSWVRQAPGKGLEWYVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVY YCARET
WNHLFDYWGQOTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNEGTQTYTONY
DHKPSNTKVDKTVERKCCVECPPCP
APPY AGPSVFLFPPKPK DTLMISRTPE
VTCVVVDVSHEDPEVOFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGKEY KCKVSNKGLPSSE
EKTISKTKGQPREPQVYTLPPSREEM
TENQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOOGNVFSCSVMHEAL
HNHYTOQKSLSLSPG (SEQ ID NO:61)

SYELTQPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGOQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVOAE
DEADYYCGGYDQSSYTNPFGGGTOL
TVLGOPKANPTYTLEPPSSEELOANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ ID NO:55)

PC344

EVQLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVROQAPGEGLEWVA
GISAGGSDTYYPASVIKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLEFDYWGQGTLVTVSSASTEGPS
VEPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNEFGTQTYTCNY
DHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVFLEPPKPEKDTLMISRTPE
VICVVVDVSHEDPEVQFNWYVDGY
EVHNAKTKPREEQFNSTFRVVSVLT
VVHQDWLNGKEYKCKVENKGLPSSE
EKTISKTKGOPREPOVYTLPPSREEM

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDQSSYTNPFGGGTRL
TVLGQPKANPTVTLEPPSSEELQANK
ATLYCLISDFY PGAVTVAWKADGSP
VKAGVETTKPSKOSSDKYAASSYLSL
TPEQWKSHRSYSCOVTHEGSTVEKT
VAPTECS (SEQ ID NO:57)
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Antibody Heavy chain Light chain
TEKNQVSLTCLVEGFYPSDIAVEWES
NGOPENNYKTTPPMLDSDGSFFLYS
KLTVBKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPG (SEQ 1D NO:61)

PC345 EVOLVESGGGVVQPGGSLRLSCAAS | SYELTQPPSVSVSPGQTARITCSGGSY
GFTFSSNAMSWVRQAPGKGLEWVA | SSYYYAWYQOQKPGOAPVTLIYSDDK
GISAGGSDTYYPASVEGRITISRDNS | RPSNIPERFSGSSSGTTVTLTISGVOQAE
KNTLYLOMNSLRAEDTAVYYCARET | DEADYYCGGYDQSSYTNPFGTGTRKY
WNHLFDYWGQGTLVTVSSASTKGPS | TVLGQPKANPTVTLFPPSSEELQANK
VIFPLAPSSKSTSGGTAALGCLVKDYF | ATLVCLISDFYPGAVTVAWKADGSP
PEPVTVSWHNSGALTSGVHTFPAVLOS | VKAGVETTKPSKOSSDKYAASSYLSL
SGLYSLSSVVTVPSSSLGTQTYICNY | TPEQWKSHRSYSCQVTHEGSTVEKT
NHKPSNTKVDKKVEPKSCDKTHTCP | VAPTECS (SEQ ID NG:53)
PCPAPEAAGAPSVFLFPPEKPKDTLMIS
RTPEVTCVVVDVSHEDPEVEKFENWYY
DGVEVHNAKTKPREEQYASTYRVVS
VETVEHODWEINGKEYKCEVSNKAL
PAPIEKTISKAKGQPREPOVYTLPPSR
EEMTENOQVSLTCLVEGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWOQOQUGNVESCSVMHE
ALHNHYTQKSLSLSPG (SEQ 1D
NO:59)

PC346 EVOLVESGGGVVOPGGSLRLSCAAS | SYELTQPPSVSVSPGQTARITCSGGSY
GFTFSSNAMSWVRQAPGKGLEWVA | S5YYYAWYQQKPGQAPVTLIYSDDK
GISAGGSDTYYPASVIKGRFTISRDNS | RPSNIPERFSGESSGTTVTLTISGVQAE
KNTLYLOMNSLRAEDTAVYYCARET | DEADYYCGGYDOQSSYTNPFGGGTQL
WNHLFDYWGQGTLVTVSS5ASTEGPS | TVLGOPKANPTVTLFPPSSEELQANK
VFPLAPSSKSTSGGTAALGCLVKDYF § ATLVCLISDFYPGAVTVAWKADGSP
PEPVTVSWNSGALTSGVHTFPAVLOS | VEAGVETTKPSKOSSDEYAASSYLSL
SGLYSLASVVTVPSSSLGTQTYICNY | TPEQWKSHRSYSCOVTHEGSTVEKT
NHKPSNTKVDEKEKVEPKRCDBKTHTCP | VAPTECS (SEQ ID NG:55)
PCPAPEAAGAPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVEFNWYY
DGVEVHNAKTKPREEQYASTYRVVS
VETVLHODWELNGKEYKCKVSNKAL
PAPIEKTISKAKGOPREPOVYTLPPSR
EEMTENOQVSLTCLVEGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFRL
YSKLTVDKSRWOQOGNVESCSVMHE
ALHNHYTQKSLSLSPG (SEGQ D
NO:59)

PC347 EVOLVESGGGVVOPGGSLRLSCAAS | SYELTQPPSVSVSPGOTARITCSGGSY
GFTFSSNAMSWVRQAPGKGLEWVA | 55YYYAWYQQKPGQAPVTLIYSDDK
GISAGGSDTYYPASVKGRFTISRDNS | RPSNIPERFSGSSSGTTVTLTISGVQAL
KNTLYLOQMNSLRAEDTAVYYCARET | DEADYYCGGYDQSSYTNPFGGGTRL
WNHLFDYWGOGTLVTVSSASTEGPS | TVLGOQPKANPTYTLFPPSSEELQANK
VFPLAPSSKSTSGGTAALGCLVEDYF | ATLVCLISDFYPGAVTVAWKADGS?P
PEPVTVSWNSGALTSGVHTFPAVLOS | VRAGVETTKPSKQSSDRYAASSYLSL
SGLYSLSSVVTVPSSSLGTQTYICNY | TPEQWKSHRSYSCOVTHEGSTVEKT
NHKPSNTKVDERVEPESCDKTHTCP | VAPTECS (SEQ ID NO:5T)
PCPAPEAAGAPSVFELFPPKPKDTLMIS
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Antibody

Heavy chain

Light chain

RTPEVTCVVVDVSHEDPEVKIFNWYV
DGVEVHNAKTKPREEQYASTYRVVS
VLTVLHODWLNGKEYRKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYETTPPVLDSDGSFFL
YSKLTVDEKSRWOQOQGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
NG:59)

AB21 HC mut
Al (IgGl wiy+
V1i+D§

EVOLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWYROQAPGKGLEWVA
GISAGGSDTYYPASVKGRETISRDNS
KNTLYLOQMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTVSSASTKGPS
VFPLAPSSKSTSGGTAALGCLVEDYF
PEPVTVSWNSGALTSGVHTFPAVLGS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHKPSNTKVDKKVYEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVS
VETVLHODWENGREYECKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPYVLDSDGSFFL
YSKLTVBDKSRWQOGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
N(:38)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDOSSYTNPFGTGTKY
TVLGQPKANPTVTLFPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSDSKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ 1D NO:52)

AB21 HC mut
A (dgGl wi) +
VI+SD

FVOLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
ENTLYLOMNSLRAEDTAVYVYCARET
WNHLFDYWGOQGTLVTVSSASTKGES
VEPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLEGS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHEPSNTEKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMIS
RTPEVICVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVS
VLETVLHODWILNGKEYKCKVASNKAL
PAPIEKTISKAKGQOPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWOOGNVEFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
NO:58)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVQAE
DEADYYCGGYDQSSYTNPFGTGTKY
TVLGGPKANPTVTLEPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ D NG:53)

AB21_HC mut
All (1gG1 wi) +
V2+DS

EVOQLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWVYROQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
ENTLYLOMNSLRAEDTAVYYCARET
WNHLEDYWGOGTLVTIVSSASTEGES

SYELTQPPSVEVEPGQTARITCSGGRY
SSYYYAWYQQKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVQAE
DEADYYCGGYDOQSSYTNPFGGGTOQL
TVLGOPKANPTVTLFPPSSEELOQANK
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Antibody

Heavy chain

Light chain

VFPLAPSSESTSGGTAALGCLVEDYF
PEPVTVASWNARGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHEPSNTKVDRKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKIFNWYV
DGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHODWLNGKEYRKCKVSNKAL
PAPIEKTISKAKGQOQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYETTPPVLDSDGSFFL
YSKLTVDEKSRWOQOQGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
NG:58)

ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKQSDSKYAASSYLSL
TPEQWKSHRSYSCQOVTHEGSTVEKT
VAPTECS (SEQ 1D NO:54)

AB21 HC mut
Al (IgGl wiy +
VI+5D

EVOLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWYROQAPGKGLEWVA
GISAGGSDTYYPASVKGRETISRDNS
KNTLYLOQMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTVSSASTKGPS
VFPLAPSSKSTSGGTAALGCLVEDYF
PEPVTVSWNSGALTSGVHTFPAVLGS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHKPSNTKVDKKVYEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVS
VETVLHODWENGREYECKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPYVLDSDGSFFL
YSKLTVBDKSRWQOGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEGQ ID
N(:38)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQUKPGOQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDOSSYTNPFGGGTOL
TVLGQPKANPTVTLFPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ 1D NO:55)

AB21 HC mut
Al (dgGl wyy +
V3+DS

FVOLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
ENTLYLOMNSLRAEDTAVYVYCARET
WNHLFDYWGOQGTLVTVSSASTKGES
VEPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVL(GS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHEPSNTEKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMIS
RTPEVICVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVS
VLETVLHODWILNGKEYKCKVASNKAL
PAPIEKTISKAKGQOPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFL
YSKLTVBKSRWQOGNVFSCSVMHEE
ALHNHYTQKSLSLSPG (SEQ ID
NO:58)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVQAE
DEADYYCGGYDQSSYTNPFGGGTRL
TVLGGPKANPTVTLEPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSDSKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ D NG:56)
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Antibody

Heavy chain

Light chain

AB21 HC mut
Al (IgGl wiy +
V3+5D

EVQLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWYRQAPGRKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTVSSASTKGPS
VFPLAPSSESTSGGTAALGCLVEDYF
PEPVTVASWNARGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHKPSNTKVDEKEVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKIFNWYV
DGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHODWLNGKEYRKCKVSNKAL
PAPIEKTISKAKGQOQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYETTPPVLDSDGSFFL
YSKLTVDEKSRWOQOQGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
NG:58)

SYELTQPPSVSVSPGOTARITCSGGSY
8SYYVAWYQOKPGOAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVOAE
DEADYYCGGYDOSSY TNPFGGGTRL
TVLGOPKANPTVTLFPPSSEELOQANK

ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQOVTHEGSTVEKT

VAPTECS (SEQ 1D NO:57)

AB21 HC mut
Al (IgGl AAA
deady+ VI+DS

EVOLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWYROQAPGKGLEWVA
GISAGGSDTYYPASVKGRETISRDNS
KNTLYLOQMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTVSSASTKGPS
VFPLAPSSKSTSGGTAALGCLVEDYF
PEPVTVSWNSGALTSGVHTFPAVLGS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHEPSNTKVDRKKVEPKSCDKTHTCP
PCPAPEAAGAPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYASTYRVVS
VETVLHODWENGREYECKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPYVLDSDGSFFL
YSKLTVBDKSRWQOGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEGQ ID
N(:39)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQUKPGOQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDOSSYTNPFGTGTKY
TVLGQPKANPTVTLFPPSSEELQANK

ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSDSKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ 1D NO:52)

AB21 HC mut
Al (JgGl AAA
dead) + VI+SD

EVOQLVESGGGVVQPGGSLRLSCAAS
GFTFSENAMASWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
ENTLYLOMNSLRAEDTAVYYCARET
WNHLEFDYWGOQGTLVTVSSASTKGPS
VFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHEPSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGAPSVFLFPPKPKDTLMIS
RTPEVICVVVDVSHEDPEVKINWYY
DOGVEVHNAKTKPREEQYASTYRVVS
VLTVLHODWENGKEYKCKVSNKAL
PAPIEKTISKAKGOQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVOAE
DEADYYCGGYDQSSYTNPFGTGTKY
TVLGGPKANPTVTLEPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ 1D NG:53)
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Antibody

Heavy chain

Light chain

WESNGOPENNYETTPPVLDSDGSFFL
YSKLTVDEKSRWOQOQGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
NG:59)

AB21 HC mut
Al {(IgGl AAA
dead) + V2+DS

EVOLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWYROQAPGKGLEWVA
GISAGGSDTYYPASVKGRETISRDNS
KNTLYLOQMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTVSSASTKGPS
VFPLAPSSKSTSGGTAALGCLVEDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHKPSNTKVDKKVYEPKSCDKTHTCP
PCPAPEAAGAPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYASTYRVVS
VETVLHODWENGREYECKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPYVLDSDGSFFL
YSKLTVBDKSRWQOGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEGQ ID
N(:39)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQQKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTILTISGVQAE
DEADYYCGGYDOSSYTNPFGGGTOL
TVLGQPKANPTVTLFPPSSEELQANK

ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSDSKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ 1D NO:54)

AB21 HC mut
Al (JgGl AAA
dead) + V2+SD

FVOLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
ENTLYLOMNSLRAEDTAVYVYCARET
WNHLFDYWGQGTLVTVSSASTKGES
VEPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVL(GS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHEPSNTEKVDKKVEPKSCDKTHTCP
PCPAPEAAGAPSVELFPPKPKDTEMIS
RTPEVICVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYASTYRVVYS
VETVLHQDWINGKEYKCKVANKAL
PAPIEKTISKAKGQOPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWOOGNVEFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
NO:59)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVQAE
DEADYYCGGYDQSSYTNPFGGGTOL
TVLGOPKANPTYTLEPPSSEELOANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ D NG:55)

AB21 HC mut
All (IgG1 AAA
dead) + V3+DS

EVOQLVESGGGVVQPGGSLRLSCAAS
GFTFSENAMASWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
ENTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOQGTLVTVSSASTEKGPS
VEPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHKPSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGAPSVFLFPPKPKDTLMIS

SYELTQPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGOQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVOAE
DEADYYCGGYDQSSYTNPFGGGTRL
TVLGOPK ANPTVTLFPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKOQSDSKY AASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT
VAPTECS (SEQ ID NO:56)
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Antibody

Heavy chain

Light chain

RTPEVTCVVVDVSHEDPEVKIFNWYV
DGVEVHNAKTKPREEQYASTYRVVS
VLTVLHODWLNGKEYRKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYETTPPVLDSDGSFFL
YSKLTVDEKSRWOQOQGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEQ ID
NG:59)

AB21 HC mut
Al {(IgGl AAA
dead) + V3+S5D

EVOLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWYROQAPGKGLEWVA
GISAGGSDTYYPASVKGRETISRDNS
KNTLYLOQMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTVSSASTKGPS
VFPLAPSSKSTSGGTAALGCLVEDYF
PEPVTVSWNSGALTSGVHTFPAVLGS
SGLYSLSSVVTVPSSSLGTQTYICNY
NHKPSNTKVDKKVYEPKSCDKTHTCP
PCPAPEAAGAPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYASTYRVVS
VETVLHODWENGREYECKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPYVLDSDGSFFL
YSKLTVBDKSRWQOGNVFSCSVMHE
ALHNHYTQKSLSLSPG (SEGQ ID
N(:39)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDOSSY TNPFGGGTRL
TVLGQPKANPTVTLFPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT
VAPTECS (SEQ 1D NO:57)

AB21 HC mut
Al (JgG2 wiy+
V1+DS

EVOLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWYVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVY YCARET
WNHLFDYWGQOTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNEGTQTYTONY
DHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVOFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGKEYKCK VSNKGLPAPI
EKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOOGNVFSCSVMHEAL
HNHYTQKSLSLSPG (SEQ ID NO:60)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVQAE
DEADYYCGGYDQSSYTNPFGTGTKY
TVLGGPKANPTVTLEPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKQSDSKYAASSYLSL
TPEQWK SHRSYSCQVTHEGSTVEKT
VAPTECS (SEQ 1D NG:52)

AB21 HC mut
Al (1gG2 wiy +
Vi+SD

EVOQLVESGGGVVOPGGSLRLICAAS
GFTFSSNAMSWVROQAPGEGLEWVA
GISAGGSDTYYPASVEGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WHNHLFDYWGOQGTLVTVSSASTEGPS
VEPLAPCSRSTSESTAALGCLVKDYF

SYELTQPPSVEVSPGQTARITCSGGSY
SRYYYAWYQOQKPGOAPVTLIYSDBK
RPSNIPERFSGESSGTTVILTISGVOQAE
DEADYYCGGYDQSSYTNPFGTGTKY
TVLGOPKANPTVTLFPPSSEELCANK
ATLVCLISDFYPGAVTVAWKADGSP
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Antibody

Heavy chain

Light chain

PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNEFGTQTYTCNY
DHKPSNTKVDETVERKECCVECPPCP
APPVAGPSVFLFPPKPKDTLMISRTPE
VICVVVDVSHEDPEVQFNWYVDGV
EVHNAKTEPREEQFNSTFRVVSVLT
VVHQDWLNGKEYKCKVSNKGLPAPI
EKTISKTEGOQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGOPENNYKTTPPMLDSDGSFFLY S
KLETVDKSRWOQOQGNVEFSCESVMHEAL
HNHYTOQKSLSLSPG (SEQ ID NO:6O)

VEAGVETTKPSKOSSDIYAASSYLSL
TPEQWKSHRSYSCOVTHEGSTVEKT
VAPTECS (SEQ ID NO:53)

AB21 HC mut
Al (IgG2 wy) +
V2+D§

EVOQLVESGGGVVQPGGSLRLSCAAS
GEFTFSSNAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLEFDYWGOQGTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSENFGTOTYTONY
DHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVELFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVOFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGEEYKCKVSNKGLPAP]
EKTISKTKGQPREPOVYTLPPSREEM
TKNOVSLTCLVKGFYPSDIAVEWES
NGOPENNYKTTPPMLDSDGSFFLYS
KETVDKSRWQOGNVEFSCSVMHEAL
HNHYTOQKSLSLSPG (SEQ ID NG:60)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQQKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTILTISGVQAE
DEADYYCGGYDOSSYTNPFGGGTOL
TVLGGPKANPTVTLEPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSDSKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ 1D NO:54)

AB21 HC mut
Al (1eG2 wiy +
V2+SD

EVOLVESGGGYVVQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVEGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNFGTQTYTCNY
DHKPSNTKVDKTVERKCCYECPPCP
APPVAGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVOFNWYVDGY
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGKEYKCKVSNKGLPAPI
BKTISKTKGOPREPOVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGOPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOQGNVFSCSVMHEAL
HNHYTQKSLSLSPG (SEQ 1D NO:60)

SYELTOPPSVSVSPGQTARITCSGGSY
SSYYYAWYQQKPGOAPVTLIVSDDK.
RPSNIPERFSGSSSGTTVILTISGVOQAE
DEADYYCGGYDQSSYTNPFGGGTOL
TVLGQPKANPTVTLFPPSSEELGANK
ATLVCLISDFYPGAVTVAWKADGSP

TKAGVETTKPSKOQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ ID NO:55)

AB21 HC mut
Al (IgG2 wi) +
V3+D8§

EVQLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTIVSSASTKGPS

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSEDDK
RPSNIPERFSGSSSGTTVTLTISGVQAE
DEADYYCGGYDOSSYTNPFGGGTRL
TVLGOQPKANPTVTLFPPSSEELOANK
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Antibody

Heavy chain

Light chain

VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNFGTQTYTCNVY
DHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVFLFPPKPKDTLMISRTPE
VTICVVYDBVSHEDPEVQFNWYVDGY
EVHNAKTKPREEQFNSTFRVVSVLT
VVHQDWLNGKEYKCKVSNKGLPAPI
EKTISKTRGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGOPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOQOGNVFSCSVMHEAL
HNHYTOQKSLSLSPG (SEQ ID NO:60)

ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKQSDSKYAASSYLSL
TPEQWKSHRSYSCQOVTHEGSTVEKT
VAPTECS (SEQ 1D NO:56)

AB21 HC mut
A (JgG2 wi) +
V3+5D

EVOLVESGGGVVOPGGSLRLSCAAS
GFTESSNAMSWVRQAPGKGLEWYVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVY YCARET
WNHLFDYWGQOTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYT
PEPVTVSWNSGALTSGYHTFPAVLOS
SGLYSLSSVVTVPSSNFGTQTYTCNY
DHKPSNTKVDKTVERKCCVECPPCP
APPY AGPSVFLFPPKPK DTLMISRTPE
VTCVVVDVSHEDPEVQFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
IVHODWLNGKEYKCKVSNKGLP AP
EKTISKTKGQPREPQVYTLPPSREEM
TENQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOOGNVFSCSVMHEAL
HNHYTOQKSLSLSPG (SEQ 1D NO:60)

SYELTQPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGOAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVOAE
DEADYYCGGYDQSSYTNPFGGGTRL
TVLGOPKANPTYTLEPPSSEELOANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ ID NO:57)

ABZ1 HC mwt
ANl (1gG2 Dayt
Vi+Ds

EVQLVESGGGVVOPGGSLRLSCAAS
GFTFSSNAMSWVROQAPGEGLEWVA
GISAGGSDTYYPASVIKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLEFDYWGQGTLVTVSSASTEGPS
FPLAPCSRSTSESTAALGCLVEDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNEFGTQTYTCNY
DHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVFLEPPKPEKDTLMISRTPE
VICVVVDVSHEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHQDWLNGKEYKCKVENKGLPSSE
EKTISKTKGOPREPOQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGOPENNYKTTPPMLDSDGSFFLY S
KLTVDKSRWOQOGNVESCSVMHEAL
HNHYTQKSLSLSPG (SEQ ID NO:61)

SYELTQPPSVSVSPGQTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVQAE
DEADYYCGGYDQSSYTNPFGTGTKY
TVLGQPKANPTVTLEPPSSEELQANK

ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKOSDSKYAASSYLSL
TPEQWKSHRSYSCOVTHEGSTVEKT

VAPTECS (SEQ ID NO:52)

AB21_HC mut
All (1gG2 Da)
+V1+SD

EVOQLVESGGGVVQPGGSLRLSCAAS
GFTFSENAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET

SYELTOQPPSVSVSPGOTARITCSGGRY
SSYYYAWYQUKPGOQAPVTLIYSDDK
RESNIPERFSGSSSGTTVTLTISGVQAE
DEADYYCGGYDOSSYTNPFGTGTRY
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Antibody

Heavy chain

Light chain

WNHLFDYWGQGTLYVTYSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSNFGTQTYTCNY
DHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVFLFPPKPKDTLMISRTPE
VTCVVYDVSHEDPEVOFNWYVDGY
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGKEYKCKVSNKGLPSSI
EKTISKTKGQPREPOVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWQOGNVFSCSVMHEAL
HNHYTQKSLSLSPG (SEQ 1D NO:61)

TVLGOPKANPTVTLFPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT
VAPTECS (SEQ 1D NG:53)

AB21 HC mut
All (fg(G2 Da)
+ V2+DS

EVOLVESGGGYVVQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVEGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNFGTQTYTCNY
DHKPSNTKVDKTVERKCCYECPPCP
APPVAGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVOFNWYVDGY
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGKEYKCKVSNKGLPSSI
BKTISKTKGOPREPOVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGOPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOQGNVFSCSVMHEAL
HNHYTQKSLSLSPG (SEQ 1D NO:61)

SYELTOPPSVSVSPGQTARITCSGGSY
SSYYYAWYQQKPGOAPVTLIVSDDK.
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDQSSYTNPFGGGTOL
TVLGQPKANPTVTLFPPSSEELGANK
ATLVCLISDFYPGAVTVAWKADGSP

TKAGVETTKPSKQSDSKY AASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT
VAPTECS (SEQ ID NO:54)

AB21 HC mut
All (IgG2 Da)
+ V2+5D

EVQLVESGGGVVOQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGRKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNFGTQTYTCNV
DHKPSNTKVDETVERKCCVECPPCP
APPVAGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVQFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGKEYKCKVSNKGLPSSI
EKTISKTRGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOQOGNVFSCSVMHEAL
HNHYTQKSLSLSPG (SEQ 1D NO:61)

SYELTOQPPSVSVSPGQTARITCSGGSY
8SYYVAWYQOKPGOAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTILTISGVOAE
DEADYYCGGYDOQSSY TNPFGGGTOL
TVLGOPKANPTVTLFPPSSEELOQANK

ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCOVTHEGSTVEKT

VAPTECS (SEQ 1D NO:55)

AB21 HC mut
All (IgG2 Da)
+ V3+DS

EVOQLVESGGGVVQPGGSLRLSCAAS
GFTFSENAMASWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRETISRDNS

SYELTOQPPSVEVSPGOTARITCSGGRY
SSYYYAWYQOQKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTIVTILTISGVOAE
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Antibody

Heavy chain

Light chain

KNTLYLOMNSLRAEDTAVY YCARET
WNHLFDYWGQOTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYT
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNFGTQTYTCNY
DHKPSNTKVDKTVERKCCVECPPCP
APPY AGPSVFLFPPKPK DTLMISRTPE
VTCVVVDVSHEDPEVQFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
IVHODWLNGKEYKCKVSNKGLPSSI
FKTISKTKGOPREPOVYTLPPSREEM
TENQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOOGNVFSCSVMHEAL
HNHYTOQKSLSLSPG (SEQ ID NO:61)

DEADYYCGGYDQSSYTNPFGGGTRL
TVLGOPKANPTYTLEPPSSEELOANK
ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKOQSDSKY AASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT
VAPTECS (SEQ ID NO:56)

ABZ1 HC mwt
All (1g(G2 Day
+V3+5D

EVQLVESGGGVVOPGGSLRLSCAAS
GFTFSENAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVIKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLEFDYWGQGTLVTVSSASTEGPS
FPLAPCSRSTSESTAALGCLVEDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNEFGTQTYTCNY
DHKPSNTKVDETVERKECCVECPPCP
APPVAGPSVFLEPPKPEKDTLMISRTPE
TCVVVDVSHEDPEVQFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHQDWLNGKEYKCKVENKGLPSSE
EKTISKTEGOQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGOPENNYKTTPPMLDSDGSFFLY S
KLTVDKSRWOQOGNVESCSVMHEAL
HNHYTQKSLSLSPG (SEQ ID NO:61)

SYELTQPPSVSVSPGQTARITCSGGSY
58YYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGYQAE
DEADYYCGGYDQSSYTNPFGGGTRL
TVLGQPKANPTVTLEPPSSEELQANK

ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKOSSDKYAASSYLSL
TPEQWKSHRSYSCOVTHEGSTVEKT

VAPTECS (SEQ ID NO:57)

AB21 HC mut
All (IgG4
S228P)+
Vi+DS

EVOQLVESGGGVVQPGGSLRLSCAAS
GEFTFSSNAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOGTLVTVSSASTKGPES
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTKTYTONVY
DHKPSNTKVDKRVESKYGPPCPPCP
APEFLGGPSVFLFPPKPKODTLMISRTP
EVTCVVVDVSQEDPEVOQFNWY VDG
VEVHNAKTKPREEQFNSTYRVVEVL
TVLHODWLNGKEYRKCKVANKGLPSS
IEKTISKAKGOPREPOQVYTLPPSQEE
MTENQVSLTCLVEGFYPSDIAVEWE
SNGOPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRWOEGNVFSCSVMHEAL
HNHYTQKSLSLSLG (5EQ 1D NO:62)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDOSSYTNPFGTGTKY
TVLGQPKANPTVTLFPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSDSKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ 1D NO:52)

AB21 HC mut
All (IgG4

EVQLVESGGGVVQPGGSLRLSCAAS
GFTESSNAMSWVROAPGKGLEWVA

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGOQAPVTLIYSDDK
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52289 + GISAGGSDTYYPASVEGRITISRDNS | RPSNIPERFSGSSSGTTVTLTISGVOQAE
Vi+S8D KNTLYLOMNSLRAEDTAVYYCARET | DEADYYCGGYDQSSYTNPFGTGTRKY

WHNHLFDYWGOQGTLVTVSSASTEGPS
VEPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTRKTYTCNY
DHKPSNTKYDKRVESKYGPPCPPCP
APEFLGGPSVFLFPPEPKDTLMISRTP
EVICVVVDVSQEDPEVOFNWY VDG
/EVHNAKTKPREEQFNSTYRVVSVL
TVLHODWLNGKEYKCEKVSNKGLPSS
TEKTISKAKGOPREPOVYTLPPSQEE
MTKNQVSLTCLVKGFYPSDIAVEWE
SNGOPENNYKTTPPVLDSDGSEFFLYS
RLTVDKSRWOEGNVFSCSVMHEAL
HNHYTQKSLSLALG (SEQ ID NO:62)

TVLGQPKANPTVTLFPPSSEELGANK
ATLVCLISDFY PGAVTVAWKADGSP
VKAGVETTKPSKOSSDKY AASSYLSL
TPEQWKSHRSYSCOVTHEGSTVEKT
VAPTECS (SEQ ID NO:53)

AB21_HC mut
All (1G4
3208P) +
V2+DI8

EVOQLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
ENTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSSASTKGPS
VEPLAPCSRSTRESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTKTYTCONY
DHKPSNTKVDKRVESKYGPPCPPCE
APEFLGGPSVFELFPPKPKDTLMISRTP
EVICVVVDVEQEDPEVOINWY VDG
VEVHNAKTKPREEQFNSTYRVVSVL
TVLHQDWELNGKEYKCKVENKGLPSS
IEKTISKAKGQPREPOQVYTLPPSQEE
MTEKNQVSLTCLVKGFYPSDIAVEWE
SNOOPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRWOQEGNVFSCSVMHEAL
HNHYTOQKSLSLSLG (SEQ ID NO:62)

SYELTQPPSVSVSPGQTARITCSGGSY
SSYYYAWYQQKPGOAPVTLIVSDDK
RPSNIPERFSGSSSGTTVILTISGVOAE
DEADYYCGGYDQSSYTNPFGGGTQL
TVLGOPKANPTYTLEPPSSEELOANK
ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKOQSDSKY AASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT
VAPTECS (SEQ ID NO:54)

AB21 HC mut
Al (IgG4
S228P) +
V2+SD

EVOLVESGGGVVQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
HSAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTKTYTONY
DHKPSNTKVDKRVESKYGPPCPPCP
APEFLGGPSVFLFPPKPKDTLMISRTP
BVTCVVVDVSQEDPEVOFNWY VDG
VEVHNAKTKPREEQFNSTYRVVSVL
TYLHQDWLNGKEYKCKVSNKGLPSS
IEKTISKAKGOPREPQVYTLPPSQOEE
MTENQVSLTCLVEGFYPSDIAVEWE
SNGOPENNYKTTPEVLDSDGSFFLYS
RLTVDKSRWQEGNVFSCSVMHEAL
HNHY TOKSLSLSLG (SEQ 1D NO:62)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQOKPGQAPVTLIYSDDK
RPSNTPERFSGSSSGTTVTLTISGVOAE
DEADYYCGGYDOSSYTNPFGGGTOL
TVLGGPKANPTVTLEPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ D NG:55)

AB2I HC mut

EVOLVESGGGVVQPGGSLRLSCAAS

SYELTOPPSVSVSPCGOTARITCSGGSY
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All (1204 GFTFSSNAMSWVRQAPGKGLEWVA | 55YYYAWYQQKPGQAPVTLIYSDDK
8228P) + GISAGGSDTYYPASVIKGRFTISRDNS | RPSNIPERFSGESSGTTVTLTISGVQAE
V3+DS KNTLYLOMNSLRAEDTAVY YCARET | BEADYYCGQGYDQSSYTNPFGGGTRL

WNHLFDYWGQGTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTKTYTCNY
DHKPSNTKVDKRVESKYGPPCPPCP
APEFLGGPSVFLFPPEPKDTLMISRTP
EVTCVVVDVSQEDPEVOFNWYVDG
VEVHNAKTEPREEQFNSTYRVVSVL
TVLHODWLNGKEYKCKVSNKGLPSS
IEKTISKAKGOPREPQVYTLPPSQEE
MTKNQVSLTCLVKGFYPSDIAVEWE
SNGOPENNYKTTPPVLDSDGSFFLYS
RLTVDESRWQEGNVFSCSVMHEAL
HNHYTQKSLSLSLG (SEQ 1D NO:62)

TVLGQPKANPTVTLEPPSSEELOQANK
ATLVCLISDFYPGAVTVAWKADGSP
VEKAGVETTKPSKOSDSKYAASSYLSL
TPEQWKSHRSYSCOVTHEGSTVEKT
VAPTECS (SEQ ID NO:56)

AB21 HC mut
All (fg54
S228F) +
V3+8D

EVOLVESGGGYVQPGGSLRLSCAAS
GFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVEGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGQGTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTKTYTCNY
DHKPSNTKVDKRVESKYGPPCPPCP
APEFLGGPSVFLFPPKPKDTLMISRTP
EVTCYVVDVSQEDPEVOFNWY VDG
VEVHNAKTKPREEQFNSTYRVVSVL
TVLHODWLNGKEYKCKVSNKGLPSS
TEKTISKAK GOPREPOVYTLPPSQER
MTKNQVSLTCLVKGFYPSDIAVEWE
SNGOPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRWOQEGNVFSCSVMHEAL
HNHYTQKSLSLSLG (SEQ ID NO:62)

SYELTQPPSVSVSPGQTARITCSGGSY
SSYYYAWYQOQKPGOAPVTLIVSDDK.
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDQSSYTNPFGGGTRL
TVLGQPKANPTVTLFPPSSEELGANK
ATLVCLISDFY PGAVTVAWKADGSP

TKAGVETTKPSKOQSSDKYAASSYLSL
TPEQWKSHRSYSCOVTHEGSTVEKT

VAPTECS (SEQ ID NO:57)

PC348

EVOLVESGGGVVOPGGSLRLSCAAS
SFTFSSNAMSWVRQAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
ENTLYLOMNSLRAEDTAVYYCARET
WNHLFDYWGOQGTLVTVSSASTEKGPS
VEPLAPCSRSTRESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTKTYTCONY
DHKPSNTKVDKRVESKYGPPCPPCE
APEFLGGPSVFELFPPKPKDTLMISRTP
EVICVVVDVEQEDPEVOINWY VDG
VEVHNAKTKPREEQFNSTYRVVSVL
TVLHQDWELNGKEYKCKVENKGLPSS
IEKTISKAKGQPREPOQVYTLPPSQEE
MTEKNQVSLTCLVKGFYPSDIAVEWE
SNOOPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRWOQEGNVFSCSVMHEAL
HNHYTOQKSLSLSLG (SEQ ID NO:62)

SYELTQPPSVSVSPGOTARITCSGGSY
SSYYYAWYQQKPGOAPVTLIVSDDK
RPSNIPERFSGSSSGTTVILTISGVOAE
DEADYYCGGYDQSSYTNPFGGGTQL
TVLGOPK ANPTVTLFPPSSEELQANK
ATLVCLISDFYPGAVTVAWKADGSP
VKAGVETTKPSKOSSDKY AASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT
VAPTECS (SEQ ID NO:55)
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Antibody Heavy chain Light chain
PC349 EVQLVESGGGVVOPGGSLRLSCAAS | SYELTOQPPSVSVSPGQTARITCSGGSY

GFTFSSNAMSWVROAPGKGLEWVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVY YCARET
WNHLFDYWGOQGTLVTVSSASTKGPS
VEPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNFGTQTYTCNV
DHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVFLFPPKPKDTLMISRTPE
VICVVVDVSHEDPEVOENWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGKEYKCKVSNKGLPAPI
EKTISKTRGQPREPQVY TLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOQOGNVESCSVMHEAL
HNHYTOKSLSLSPG (SEQ 1D NO:60)

§SYYYVAWYQOKPGOAPYTLIYSDDK
RPSNIPERFSGSSSGTTVTLTISGVOAE
DEADYYCGGYDOSSY TNPFGGGTOL
TVLGOPKANPTVTLFPPSSEELOQANK

ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQOVTHEGSTVEKT

VAPTECS (SEQ 1D NO:55)

PC350A EVQLVESGGGVVQPGGSLRLSCAAS
GFTESSNAMSWVRQAPGKGLEWYVA
GISAGGSDTYYPASVKGRFTISRDNS
KNTLYLOMNSLRAEDTAVY YCARET
WNHLFDYWGQOTLVTVSSASTKGPS
VFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNFGTQTYTCNY
DHKPSNTKVDKTVERKCCVECPPCP
APPY AGPSVFLFPPKPK DTLMISRTPE
VTCVVVDVSHEDPEVQFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHODWLNGKEYKCKVSNKGLPSSI
EKTISKTKGQPREPQVYTLPPSREEM
TENQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPMLDSDGSFFLYS
KLTVDKSRWOOGNVFSCSVMHEAL
HNHYTOKSLSLSPG (SEQ ID NO:61)

ALTQPASVSANPGETVEITCSGGSYSS
YYYAWYQQKSPGSAPVTLIYSDDKR
PSNIPSRFSGSASGSTATLTITGVRAE
DEAVYFCGGYDQSSYTNPFGAGTTL
TVLRTVAAPSVFIFPPSDEQLESGTAS
VVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC (SEQ ID NO:140)

PC3508 EVOQLVESGGGVVQOPGGSLRLSCAAS
GFTFSSNAMSWVROQAPGEGLEWVA
GISAGGSDTYYPASVIKGRFTISRDNS
KNTLYLOMNSLRAEDTAVYYCARET
WNHLEFDYWGQGTLVTVSSASTEGPS
VEPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSNEFGTQTYTCNY
DHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVFLEPPKPEKDTLMISRTPE
TCVVVDVSHEDPEVQFNWY VDGV
EVHNAKTKPREEQFNSTFRVVSVLT
VVHQDWLNGKEYKCKVSNKGLPAPI
EKTISKTKGOPREPOQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWES
NGOPENNYKTTPPMLDSDGSFFLY S
KLTVDKSRWOOGNVESCSVMHEAL

ALTQPASVSANPGETVEITCSGGSYSS
YYYAWYQQKSPGSAPVTLIYSDDKR
PSNIPSRFSGSASGSTATLTITGVRAE
DEAVYFCGGYDQSSYTNPFGAGTTL
TVLRTVAAPSYFIFPPSDEQLKSGTAS
VVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC (SEQ ID NO: 146)
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Antibody Heavy chain Light chain
HNHYTQKSLSLSPG (SEQ ID NO:60)

PC363 EVOLVESGGGVVQPGGSLRLSCA | SYELTQPPSVSVSPGQTARITCSGGSY
ASGFTFSSNAMSWVROQAPGKGLE | SSYYYAWYQOKPGOAPVTLIYSDDK
WYV AGISAGGSDTYYPASVKGRET | RESNIPERFSGSSSGTTVTLTISGVQAE
ISRDNSKNTLYLQMNSLRAEDTA %{‘@g{iﬁgg%ﬁgSf;;ﬁ; 1&?
- AT - . ;| TVLGQPKANPTVTLFPPSSEELQANK
AR GOGTLY | N

PAS LRAIES VETLAPL OIS LS5 | VKAGVETTKPSKQSSDRYAASSYLSL
AALGCLVEDYFPEPVIVESWNSG | rppowicsHRSYSCOVTHEGSTVEKT
ALTSGVHTFPAVLQSSGLYSLSSY | yapiecs (SEQ ID NO:53)
VTVPSSNFGTQTYTCNVDHKPSN
TKVDKTVERKSCVECPPCPAPPYV
AGPSVFLFPPKPKDTLMISRTPEV
TCVVVDVSHEDPEVQFNWY VDG
VEVHNAKTKPREEQFNSTFRVVS
VLTVVHODWLNGKEYKCKVSNK
GLPAPIEKTISKTKGQPREPOVYT
LPPSREEMTENOQVSLTCLVKGFY
PSDIAVEWESNGQPENNYKTTPP
MLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHYTQKSLS
LSPG (SEQ ID NO:125)

PC364 EVOLVESGGGVVQPGGSLRLSCA | SYELTQPPSVSVSPGQTARITCSGGSY
ASGFTFSSNAMSWVRQAPGKGLE | SSYYYAWYQQKPGQAPVTLIYSDDK
WYVAGISAGGSDTYYPASVKGRET | RPSNIPERFSGSSSGTTVTLTISGVOAE
ISRDNSKNTLYLQMNSLRAEDTA ?nggggf\%g%?fggwggzﬁg?é
gjfggﬁ%&g;ﬂ?gﬁgﬁ;&%% ATLVCLISDFYPGAVIVAWKADGSP
EVaeas LM LRSI OES | VKAGVETTKPSKOSSDKY AASSYLSL
TAALGCLVRDYFPEPVIVSWNSG | 1ppoywK SHRSY SCQVTHEGSTVEKT
VTVPSSNFGTQTYTCNVDHKPSN
TKVDKTVERKCSVECPPCPAPPY
AGPSVFLFPPKPKDTLMISRTPEV
TCVVVDYSHEDPEVOFNWY VDG
VEVHNAKTKPREEQFNSTFRVVS
VLTVVHODWLNGKEYECKVSNK
GLPAPIEKTISKTKGOPREPQVYT
LPPSREEMTKNQVSLTCLVKGFY
PSDIAVEWESNGQPENNYKTTPP
MLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHYTQKSLS
LSPG (SEQ ID NO:126)

PC367 EVOLVESGGGVVQPGGSLRLSCA | SYELTQPPSVSVSPGQTARITCSGGSY
ASGFTFSSNAMSWVROQAPGKGLE | SSYYYAWYQOKPGOAPVTLIYSDDK
WYV AGISAGGSDTYYPASVKGRET | RPSNIPERFSGSSSGTTVTLTISGVQAE
SRONSENTIYLOWNSIRAEDI | EADY o0 by o
N P cryaweoerr v 1 Y LGQPKANPTYTLFPPSSEELGANK
TVSSASTKGPSVEPLAPCSRETSES | ATLVCLISDFYPGAVIVAWKADGS?
TAALGCLYKDYFPEPVTVSWNSG | o nAGVET TKPSKQSSDRYAASSYLSL
: vl TPEQWKSHRSYSCOVTHEGSTVEKT
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Antibody

Heavy chain

Light chain

ALTSGVHTFPAVLOSSGLYSLSSV
VTVPSSNFGTQTYTCNVDHEPSN
TKVDKTVERKCCVECPPCPAPPV
AGPSVFLFPPKPKDTLMISRTPEV
TCYVVDVSHEDPEVQFNWY VDG
VEVHNAKTKPREEQFASTFRVVS
VLTVVHODWLNGKEYKCKVSNK
GLPAPIEKTISKTKGOPREPQVYT
LPPSREEMTKNQVSLTCLVKGFY
PSDIAVEWESNGQPENNYKTTPP
MLDSDGSFFLY SKLTVDKSRWQOQ
GNVFSCSVMHEALHNHYTQKSLS
LSPG (SEQ ID N(:129)

VAPTECS (SEQ ID NO:55)

PC369

EVQOLVESGGGVVQPGGSLRLSCA
ASGFTFSSNAMSWVRQAPGKGLE
WVAGISAGGSDTYYPASVKGRFT
ISRDNSKNTLYLOMNSLRAEDTA
VYYCARETWNHLFDYWGQGTLVY
TVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLOSSGLYSLSSY
VTVPSSNFGTQTYTCNVDHKPSN
TKVDKTVERKCSVECPPCPAPPY
AGPSVFLFPPKPKDTLMISRTPEV
TCVVVDVSHEDPEVOFNWY VDG

JEVHNAKTKPREEQFASTFRVVS
VLTYVHODWLNGKEYKCKVSNK
GLPAPIEKTISKTKGQPREPQVYT
LPPSREEMTKNQVSLTCLVKGFY
PSDIAVEWESNGQOPENNYKTTPP
MLD (SEQ ID NO:130)

SYELTOPPSVSVSPGOTARITCSGGSY
SSYYYAWYQUKPGOQAPVTLIYSDDK
RPSNIPERFSGSSSGTTVILTISGVQAE
DEADYYCGGYDOSSYTNPFGGGTOL
TVLGQPKANPTVTLFPPSSEELQANK

ATLVCLISDFYPGAVTVAWKADGSP

VKAGVETTKPSKQSSDKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS (SEQ 1D NO:55)




PCT/US2019/023238

WO 2019/183266

VOO | uewimy A 4 + + + + + + + 0L 5T
“HO> | GO
uoNow | ueuwing 4 [4 + + + + + + + ooig iz
“HOT> | CHO T
(uayory]y | (WP GroN oo | WoN | 0 [ SoN | | G
juREE) | jUBWOH) | (9:0N | (S:ON L i (EH LON ai
a1 at 0as) | ous) | 0E8) | @ v OEs)
AS HS) | BWWED | ¥Ry 671 | OFS hu .
WM.M WMM ISNC | OnLD | BNy Apoguuy
umyy | ouwyg | Rwmp | eamy {(Bo3p} (/) (exp) asmomt | osryd | Suipulg
My Lavoy &3 a3y SULICJOSY URUINEY {-/+} Suipmyg svpailg OAlA UE | 0134 | Jooadig
uf

FATRTUIINS APOQUUE O-4HIS-UUY  TH J[GE L



PCT/US2019/023238

WO 2019/183266

IN b0 b0 ¥0 PO-HES 'S SO-HP6'S | W OH <7dy
4691 | CHLTT | CHSLE (% DH c7av) | (EATDT 998V PR / €Uy
UPIBOY | Zropwming gwWng
IN 0 £0 0 PO-HIE Y PO~ALE T o ~ W OH 179V
HOUT | -HICT | -HICY (0 OH 1Tav) | (EAID1 999Y) P2 / Ewby
UBLINE] | ZIORWNg W
+ b0 €0 +0 PO~HLYT PO-HECT L . } WOOH <7Ey
-HE0°T | CHPLE | -HDEE (M DH czav) | (CATIDI £7aV) po / 1wy
UPIBNY | Zropwming JWng
b0 £0 ¥0 PO-HE0'E PO-A£6' , W OH 17dv
88T | CHIET | -HEGE O OH 178Y) | (EATDL Szgvipe / yuny
UPWIOY] | ZIOpumyy WO
VIO IR € ATOT URIENY B padepdad - 9og v ‘STg Y IO UIBYY 193 UOYIYY JO UCTIRZINVINNE
+ 0 £0 0 PO-HES S PO-A€9'T , ,
“HEO'T | CHRLT | -HPGE 8 OH szav) Gu 07 sTav) czav
[1rthiscER) UIOI 3
+ IN 0 £0 £0 £0-HT6 T PO-ALOL e,
- am 7}
“q06 | AT | -H6CT 8 OH 1Zav) s feiny
HBWIng TR
SAUPOQINY RIBdmy
SIWIS | 297IvVE | 0us) ZAUBBIE | IA UPWIDH
-1+ (++) | SUON | 0'ON | II'ON | 9'ON G103S S:ON o
ar | arous | g1 Hds a1 HaEs HA qa | UoHTEOII
DHES ’ ’ Apogiuy
Inow oseyi {s/1} gost
GAIA BY | OJ31A WY

(1 PUNOI) ATRUIUNS UONBZIUEIUIY APOGRUR O-JIIS-TUY 1 3[qe L



PCT/US2019/023238

"PRISS1 10U = WURG 10 LN

L3611 Hewmy DH 129V
(o qan / UMY
. i i L $0 80 01 01 OH 1Y) | owesp - (EA
SHSE'E | CH69S | CHOCT | CHECS | RIYT | JHTTT | ~H6T uewiny {101 ¢TdVY)
ﬁ@ngwﬂEm
............ Jaiting)
- -HIOT 970N BN DH 1724Y
S aroas NAO / gwm
. 30 ¥ 30 (e | wreeg 4 (€A
“HZUL | -HSTY | JH8LT OH 1zdv) | DL ¢zdy)
URUINE} @mﬁﬂmﬁmzm
QUINEH
SSIUBIUNY ¢/, IFBIATUL
0} TIBYY wmmm PIZIMVIBNY JO UOBBINA]
[ARCTAAS 9TON STON | B DH 1zdVv
. . ar OAs a1 o4s /1wy
- -Am .@ f< % w@ Jmm.\ -qmm.@ -u% € -qu.w ,%ww (i | pareumE
1 ~ R al L HBUY HUL © al . fa 1Y) QE!MN@,.JC fomy
ueng
- {3MU QLA ) TR
® AABSY 314 UIVYD S POZIURENYy 30 SULie g
w@mm a49IS | d9IvE | 919 | GON | oui) A LA UROIngg
e ity
SLION | CION | 010N | 6ON | 80N | HIION SON
G+ | @ ax kil ax ax ax $ON | aIOuES HA A ueHRUSISIg
OFS | Ods | Ods | OdS | OFES | O3S | aioas ’ ’ Apoquuy
oseyd
GARA
uf (N) G

WO 2019/183266

{7 pUNOI} AIBWUINS GOURZIUZUING APOQUUE U-JHIS-UUY "I 1481




PCT/US2019/023238

WO 2019/183266

§901q 0 0 0 #0 0 0 #0 ¥0 0 FO-HOP' | ¥4
T | CHILT | cF06T | -d6eLL | -EgE SHZUT | -H6TT | -He0T | -HTI
¥00[q 70 0 +0 0 0 0 0 0 70 PO-HSE | 178
“HPST | -HOE'T | cHO0'S | -EP9T | -HI8T | -HIST | ~HECT | -HL0T | -H0871
FUPLICIY SUON | £T°0MN | 60N 8:ON LON | TDON | IDON | 90N SION SL:ON
LrdD GIOUS | (O3S | IOdES | qi0dS | CI0US | qi0uS | QI OdES | 1DAS | a1 0dS | di0dS | ipoguuy
SIUIS | qdUIS 9ig dON sTIut ZOBAD 108A A ia £-1IAD

(871 “HON) WS AQ POISTT S48 PAIEDIPUT SenR A T Arsuums viep Suipurg Apognue 0-dyIS-IuY N JgBL

136



CLAIMS

What is claimed is:

1. An isolated antibody that binds an extracellular domain of a human SIRP-a

polypeptide, wherein the antibody comprises:

(a) a heavy chain comprising a heavy chain variable (VH) domain that comprises the

amino acid sequence of SEQ ID NO:26; and

(b) a light chain comprising a light chain variable (VL) domain that comprises an
amino acid sequence according to the formula
SYELTQPPSVSVSPGQTARITCSGGSYSSYYYAWYQQKPGQAPVTLIYSDDKRPSNIP
ERFSGSSSGTTVTLTISGVQAEDEADYYCGGYDQSSYTNPFGX:GTX2X3TVL (SEQ ID
NO:71), wherein X1 is Gor T; X2 is K, Q, or R; and Xz is L or V, and wherein the VL

domain does not comprise the sequence of SEQ ID NO:25.

2. The antibody of claim 1, wherein the VL domain comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:39-41.

3. The antibody of claim 1 or claim 2, wherein the light chain further comprises a light
chain constant (CL) domain sequence that comprises an amino acid sequence according to
the formula
GQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADGSPVKAGVETTK
PSKQSXsXsKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS (SEQ ID
NO:72), wherein X4Xs is ND, DN, DS, or SD.

4. The antibody of claim 1 or claim 2, wherein the light chain further comprises a light
chain constant (CL) domain sequence that comprises an amino acid sequence selected from
the group consisting of SEQ 1D NOs:43-46.

5. The antibody of claim 1 or claim 2, wherein the light chain further comprises a kappa

light chain constant (CL) domain.

6. The antibody of claim 5, wherein the light chain comprises the amino acid sequence
of SEQ ID NO:36.
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7. The antibody of claim 1 or claim 2, wherein the light chain further comprises a

lambda light chain constant (CL) domain.

8. The antibody of claim 7, wherein the light chain comprises the amino acid sequence
of SEQ ID NO:37 or SEQ ID NO:38.

9. The antibody of claim 1, wherein the light chain comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:48-57.

10.  The antibody of any one of claims 1-9, wherein the antibody is a scFv-Fc antibody.

11. The antibody of any one of claims 1-9, wherein the antibody is a monoclonal
antibody.

12.  The antibody of any one of claims 1-9, wherein the heavy chain comprises a heavy

chain constant domain that comprises an Fc region.

13. The antibody of claim 12, wherein the Fc region is a human Fc region selected from

the group consisting of an IgG1 Fc region, an 1gG2 Fc region, and an IgG4 Fc region.
14.  The antibody of claim 12, wherein the Fc region is a human IgG1 Fc region.

15. The antibody of claim 12, wherein the Fc region is a human IgG1 Fc region
comprising L234A, L235A, and G237A substitutions, amino acid position numbering
according to EU.

16.  The antibody of claim 15, wherein the Fc region further comprises an N297A
substitution, amino acid position numbering according to EU.

17. The antibody of claim 12, wherein the Fc region is a human IgG2 Fc region.

18.  The antibody of claim 12, wherein the Fc region is a human IgG2 Fc region

comprising A330S and P331S substitutions, amino acid position numbering according to EU.

19. The antibody of claim 17 or claim 18, wherein the Fc region further comprises an
N297A substitution, amino acid position numbering according to EU.
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20.  The antibody of claim 12, wherein the Fc region is a human 1gG4 Fc region, and
wherein the heavy chain comprises an S228P substitution, amino acid position numbering

according to EU.

21.  The antibody of claim 12, wherein the heavy chain constant domain comprises an

amino acid sequence selected from the group consisting of SEQ ID NOs:31-35.

22.  The antibody of claim 12, wherein the heavy chain constant domain comprises an

amino acid sequence selected from the group consisting of SEQ ID NOs:33, 34, and 137.

23. The antibody of claim 12, wherein the heavy chain constant domain comprises an
amino acid sequence selected from the group consisting of SEQ ID NOs:132-139.

24.  The antibody of claim 1, wherein the heavy chain comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:58-62.

25. The antibody of claim 1, wherein the heavy chain comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:60, 61, and 129.

26.  The antibody of claim 1, wherein:

(a) the heavy chain comprises the amino acid sequence of SEQ ID NO:62, and the
light chain comprises the amino acid sequence of SEQ ID NO:52;

(b) the heavy chain comprises the amino acid sequence of SEQ ID NO:62, and the
light chain comprises the amino acid sequence of SEQ ID NO:53;

(c) the heavy chain comprises the amino acid sequence of SEQ ID NO:62, and the
light chain comprises the amino acid sequence of SEQ ID NO:54;

(d) the heavy chain comprises the amino acid sequence of SEQ ID NO:62, and the
light chain comprises the amino acid sequence of SEQ ID NO:55;

(e) the heavy chain comprises the amino acid sequence of SEQ ID NO:62, and the
light chain comprises the amino acid sequence of SEQ ID NO:56; or

(F) the heavy chain comprises the amino acid sequence of SEQ ID NO:62, and the
light chain comprises the amino acid sequence of SEQ ID NO:57.
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27.  The antibody of claim 1, wherein:

(@) the heavy chain comprises the amino acid sequence of SEQ ID NO:58, and the

light chain comprises the amino acid sequence of SEQ ID NO:52;

(b) the heavy chain comprises the amino acid sequence of SEQ ID NO:59, and the
light chain comprises the amino acid sequence of SEQ ID NO:52;

(c) the heavy chain comprises the amino acid sequence of SEQ ID NO:60, and the

light chain comprises the amino acid sequence of SEQ ID NO:52;

(d) the heavy chain comprises the amino acid sequence of SEQ ID NO:61, and the
light chain comprises the amino acid sequence of SEQ ID NO:52;

(e) the heavy chain comprises the amino acid sequence of SEQ ID NO:58, and the

light chain comprises the amino acid sequence of SEQ ID NO:53;

(f) the heavy chain comprises the amino acid sequence of SEQ ID NO:59, and the
light chain comprises the amino acid sequence of SEQ ID NO:53;

(9) the heavy chain comprises the amino acid sequence of SEQ ID NO:60, and the

light chain comprises the amino acid sequence of SEQ ID NO:53;

(h) the heavy chain comprises the amino acid sequence of SEQ ID NO:61, and the
light chain comprises the amino acid sequence of SEQ ID NO:53;

(i) the heavy chain comprises the amino acid sequence of SEQ ID NO:58, and the

light chain comprises the amino acid sequence of SEQ ID NO:54;

(j) the heavy chain comprises the amino acid sequence of SEQ ID NO:59, and the
light chain comprises the amino acid sequence of SEQ ID NO:54;

(k) the heavy chain comprises the amino acid sequence of SEQ ID NO:60, and the

light chain comprises the amino acid sequence of SEQ ID NO:54;

() the heavy chain comprises the amino acid sequence of SEQ ID NO:61, and the
light chain comprises the amino acid sequence of SEQ ID NO:54;

134



(m) the heavy chain comprises the amino acid sequence of SEQ ID NO:58, and the
light chain comprises the amino acid sequence of SEQ ID NO:55;

(n) the heavy chain comprises the amino acid sequence of SEQ ID NO:59, and the

light chain comprises the amino acid sequence of SEQ ID NO:55;

(o) the heavy chain comprises the amino acid sequence of SEQ ID NO:60, and the

light chain comprises the amino acid sequence of SEQ ID NO:55;

(p) the heavy chain comprises the amino acid sequence of SEQ ID NO:61, and the
light chain comprises the amino acid sequence of SEQ ID NO:55;

(g) the heavy chain comprises the amino acid sequence of SEQ ID NO:58, and the
light chain comprises the amino acid sequence of SEQ ID NO:56;

(r) the heavy chain comprises the amino acid sequence of SEQ ID NO:59, and the
light chain comprises the amino acid sequence of SEQ ID NO:56;

(s) the heavy chain comprises the amino acid sequence of SEQ ID NO:60, and the

light chain comprises the amino acid sequence of SEQ ID NO:56;

(t) the heavy chain comprises the amino acid sequence of SEQ ID NO:61, and the
light chain comprises the amino acid sequence of SEQ ID NO:56;

(u) the heavy chain comprises the amino acid sequence of SEQ ID NO:58, and the

light chain comprises the amino acid sequence of SEQ ID NO:57;

(v) the heavy chain comprises the amino acid sequence of SEQ ID NO:59, and the

light chain comprises the amino acid sequence of SEQ ID NO:57,;

(w) the heavy chain comprises the amino acid sequence of SEQ ID NO:60, and the

light chain comprises the amino acid sequence of SEQ ID NO:57; or

(x) the heavy chain comprises the amino acid sequence of SEQ ID NO:61, and the

light chain comprises the amino acid sequence of SEQ ID NO:57.

28.  The antibody of claim 1, wherein:
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(@) the heavy chain comprises the amino acid sequence of SEQ ID NO:60, and the

light chain comprises the amino acid sequence of SEQ ID NO:55;

(b) the heavy chain comprises the amino acid sequence of SEQ ID NO:61, and the
light chain comprises the amino acid sequence of SEQ ID NO:55;

(c) the heavy chain comprises the amino acid sequence of SEQ ID NO:129, and the
light chain comprises the amino acid sequence of SEQ ID NO:55;

(d) the heavy chain comprises the amino acid sequence of SEQ ID NO:124, and the
light chain comprises the amino acid sequence of SEQ ID NO:52; or

(e) the heavy chain comprises the amino acid sequence of SEQ ID NO:124, and the
light chain comprises the amino acid sequence of SEQ ID NO:55.

29. The antibody of any one of claims 1-28, wherein the antibody enhances phagocytosis

by a macrophage expressing a human SIRP-a polypeptide.

30.  The antibody of any one of claims 1-28, wherein the antibody enhances activation of

a dendritic cell expressing a human SIRP-a polypeptide.

31.  The antibody of any one of claims 1-30, wherein the antibody inhibits in vivo growth

of a tumor that expresses CD47.

32.  The antibody of any one of claims 1-31, wherein the antibody is conjugated to an

agent.
33.  The antibody of any one of claims 1-31, wherein the antibody is a bispecific antibody.

34. The antibody of claim 33, wherein the antibody comprises a first antigen binding
domain that binds an extracellular domain of a human SIRP-a polypeptide and a second

antigen binding domain that binds an antigen expressed by a cancer cell.

35. The antibody of claim 34, wherein the antigen expressed by the cancer cell is selected
from the group consisting of CD19, CD20, CD22, CD30, CD33, CD38, CD52, CD56, CD70,
CD74, CD79b, CD123, CD138, CS1/SLAMF7, Trop-2, 5T4, EphA4, BCMA, Mucin 1,
Mucin 16, PD-L1, PTK7, STEAPL, Endothelin B Receptor, mesothelin, EGFRvVIII, ENPP3,
SLC44A4, GNMB, nectin 4, NaPi2b, LIV-1A, Guanylyl cyclase C, DLL3, EGFR, HERZ2,
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VEGF, VEGFR, integrin aVB3, integrin a5p1, MET, IGF1R, TRAILR1, TRAILR2,
RANKL, FAP, Tenascin, Le¥, EpCAM, CEA, gpA33, PSMA, TAG72, a mucin, CAIX,
EPHA3, folate receptor a, GD2, GD3, and an MHC/peptide complex comprising a peptide
from NY-ESO-1/LAGE, SSX-2, a MAGE family protein, MAGE-A3, gp100/pmell7, Melan-
A/MART-1, gp75/TRP1, tyrosinase, TRP2, CEA, PSA, TAG-72, immature laminin

receptor, MOK/RAGE-1, WT-1, SAP-1, BING-4, EpCAM, MUC1, PRAME,

survivin, BRCA1, BRCA2, CDK4, CML66, MART-2, p53, Ras, B-catenin, TGF-BRII, HPV
E6, or HPV E7.

36.  The antibody of claim 33, wherein the antibody comprises a first antigen binding
domain that binds an extracellular domain of a human SIRP-a polypeptide and a second

antigen binding domain that binds an antigen expressed by an immune cell.

37.  The antibody of claim 36, wherein the antigen expressed by the immune cell is
selected from the group consisting of BDCA2, BDCA4, ILT7, LILRB1, LILRB2, LILRB3,
LILRB4, LILRBS5, Siglec-3, Siglec-7, Siglec-9, Siglec-15, FGL-1, CD200, CD200R, CSF-
1R, CD40, CD40L, CD163, CD206, DEC205, CD47, CD123, arginase, IDO, TDO, AhR,
EP2, COX-2, CCR2, CCR-7, CXCRI1, CX3CR1, CXCR2, CXCR3, CXCR4, CXCR7, TGF-p
RI, TGF- RII, c-Kit, CD244, L-selectin/CD62L, CD11b, CDI11c, CD68, 41BB, CTLA4,
PD1, PD-L1, PD-L2, TIM-3, BTLA, VISTA, LAG-3, CD28, 0X40, GITR, CD137, CD27,
HVEM, CCR4, CD25, CD103, Klrgl, Nrpl, CD278, Gpr83, TIGIT, CD154, CD160,
TNFR2, PVRIG, DNAM, and ICOS.

38.  The antibody of claim 33, wherein the antibody comprises a first antigen binding
domain that binds an extracellular domain of a human SIRP-a polypeptide and a second

antigen binding domain that binds an antigen expressed by a natural killer (NK) cell.

39. The antibody of claim 38, wherein the antigen expressed by the NK cell is selected
from the group consisting of NKR-P1A, CD94, KLRG1, KIR2DL5A, KIR2DL5B,
KIR2DL1, KIR2DL?2, KIR2DL3, KIR2DS2, KIR2DS3, KIR2DS4, KIR2DS5, KIR3DS1,
KIR2DS1, CD94, NKG2D, CD160, CD16, NKp46, NKp30, NKp44, DNAM1, CRTAM,
CD27, NTB-A, PSGL1, CD96, CD100, NKp80, SLAMF7, and CD244.

40. A polynucleotide encoding the antibody of any one of claims 1-39.

41. A vector comprising the polynucleotide of claim 40.
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42. A host cell comprising the polynucleotide of claim 40 or the vector of claim 41.

43. A method of producing an antibody, the method comprising culturing the host cell of

claim 42 such that the antibody is produced.

44, The method of claim 43, further comprising recovering the antibody from the host

cell.

45, Use of the antibody of any one of claims 1-39 in the manufacture of a medicament for

treating or delaying progression of cancer in an individual.

46.  The use of claim 45, wherein an effective amount of a second antibody that binds an

antigen expressed by the cancer is to be administered to the individual.

47.  The use of claim 46, wherein the antigen expressed by the cancer is selected from the
group consisting of CD19, CD20, CD22, CD30, CD33, CD38, CD52, CD56, CD70, CD74,
CD79b, CD123, CD138, CS1/SLAMF7, Trop-2, 5T4, EphA4, BCMA, Mucin 1, Mucin 16,
PTK7, STEAP1, Endothelin B Receptor, mesothelin, EGFRvIII, ENPP3, SLC44A4, GNMB,
nectin 4, NaPi2b, LIV-1A, Guanylyl cyclase C, DLL3, EGFR, HER2, VEGF, VEGFR,
integrin aVP3, integrin a5p1, MET, IGFIR, TRAILR1, TRAILR2, RANKL, FAP, Tenascin,
LeY, EpCAM, CEA, gpA33, PSMA, TAG72, a mucin, CAIX, EPHA3, folate receptor a,
GD2, GD3, and an MHC/peptide complex comprising a peptide from NY-ESO-1/LAGE,
SSX-2, a MAGE family protein, MAGE-A3, gp100/pmell7, Melan-A/MART-

1, gp75/TRP1, tyrosinase, TRP2, CEA, PSA, TAG-72, immature laminin

receptor, MOK/RAGE-1, WT-1, SAP-1, BING-4, EpCAM, MUC1, PRAME,

survivin, BRCA1, BRCA2, CDK4, CML66, MART-2, p53, Ras, B-catenin, TGF-BRII, HPV
E6, or HPV E7.

48. The use of claim 45, wherein an effective amount of an immunotherapeutic agent is to
be administered to the individual.

49.  The use of claim 48, wherein the immunotherapeutic agent comprises a second

antibody.

50.  The use of claim 49, wherein the second antibody binds to an antigen selected from
the group consisting of BDCA2, BDCA4, ILT7, LILRB1, LILRB2, LILRB3, LILRB4,
LILRBS5, Siglec-3, Siglec-7, Siglec-9, Siglec-15, FGL-1, CD200, CD200R, CSF-1R, CD40,
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CD40L, CD163, CD206, DEC205, CD47, CD123, arginase, IDO, TDO, AhR, EP2, COX-2,
CCR2, CCR-7, CXCR1, CX3CR1, CXCR2, CXCR3, CXCR4, CXCR7, TGF-B RI, TGF-p
RII, c-Kit, CD244, L-selectin/CD62L, CD11b, CD11c, CD68, 41BB, CTLA4, PD1, PD-L1,
PD-L2, TIM-3, BTLA, VISTA, LAG-3, CD28, OX40, GITR, CD137, CD27, HVEM, CCR4,
CD25, CD103, Klirgl, Nrpl, CD278, Gpr83, TIGIT, CD154, CD160, TNFR2, PVRIG,
DNAM, and ICOS.

51.  The use of claim 50, wherein the second antibody binds to PD-1.
52.  The use of claim 50, wherein the second antibody binds to PD-L1.

53.  The use of claim 48, wherein the immunotherapeutic agent comprises a vaccine,

oncolytic virus, adoptive cell therapy, cytokine, or small molecule agent.

54.  The use of claim 45, wherein an effective amount of a second antibody that binds an
antigen expressed by a natural killer (NK) cell is to be administered to the individual.

55.  The use of claim 54, wherein the antigen expressed by the NK cell is selected from
the group consisting of NKR-P1A, CD94, KLRG1, KIR2DL5A, KIR2DL5B, KIR2DL1,
KIR2DL2, KIR2DL3, KIR2DS2, KIR2DS3, KIR2DS4, KIR2DS5, KIR3DS1, KIR2DS1,
CD94, NKG2D, CD160, CD16, NKp46, NKp30, NKp44, DNAM1, CRTAM, CD27, NTB-
A, PSGL1, CD96, CD100, NKp80, SLAMF7, and CD244.

56.  The use of any one of claims 45-55, wherein an effective amount of a
chemotherapeutic agent or small molecule anti-cancer agent is to be administered to the

individual.

57.  The use of any one of claims 45-56, wherein an effective amount of a targeted small

molecule inhibitor is to be administered to the individual.

58. The use of claim 57, wherein the targeted small molecule inhibitor is a VEGFR and/or
PDGFR inhibitor, EGFR inhibitor, ALK inhibitor, CDK4/6 inhibitor, PARP inhibitor, mnTOR
inhibitor, KRAS inhibitor, TRK inhibitor, BCL2 inhibitor, IDH inhibitor, PI3K inhibitor,
DNA damage response (DDR) inhibitor, or hypomethylation agent.
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59. Use of the antibody of any one of claims 1-39 in the manufacture of a medicament for
treating or delaying progression of an autoimmune disease or an inflammatory disease in an

individual.

60.  The use of claim 59, wherein the autoimmune disease or inflammatory disease is
selected from the group consisting of multiple sclerosis, rheumatoid arthritis, a
spondyloarthropathy, systemic lupus erythematosus, an antibody-mediated inflammatory or
autoimmune disease, graft versus host disease, sepsis, diabetes, psoriasis, psoriatic arthritis,
atherosclerosis, Sjogren's syndrome, progressive systemic sclerosis, scleroderma, acute
coronary syndrome, ischemic reperfusion, Crohn's Disease, ulcerative colitis, endometriosis,
glomerulonephritis, IgA nephropathy, polycystic kidney disease, myasthenia gravis,
idiopathic pulmonary fibrosis, pulmonary fibrosis, liver cirrhosis, atrial fibrosis,
endomyocardial fibrosis, myelofibrosis, retroperitoneal fibrosis, asthma, atopic dermatitis,
acute respiratory distress syndrome (ARDS), vasculitis, and inflammatory autoimmune

myositis.
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