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COMBINATION THERAPIES FOR TREATING CANCER
CROSS REFERENCE TO RELATED APPLICATIONS

{0001] This application claims the priority benefit of United States Provisional Application
No. 63/188 388, filed on May 13, 2021, and of United States Provisional Application No.
63/193,581, filed on May 26, 2021, the contents of each of which are incorporated by reference

in their entireties.
SUBMISSION OF SEQUENCE LISTING ON ASCH TEXTY FILE
{0002] The content of the following submission on ASCII text file 18 incorporated herein by

reference in its entirety: a computer readable form (CRF) of the Sequence Listing (file name:

757972001640SEQLIST txt, date recorded: May 12, 2022, size: 302,942 bytes}.

FIELD OF THE INVENTION
{0003] The present invention relates to methods of treating cancer that comprise
administering an agent that blocks the interaction between CD47 (e.g., hCD47) and SIRPa (e.g.,
hSIRPa) in conjunction with a chemotherapy agent and at least one additional anti-cancer agent

and/or at least one additional mode of cancer therapy.

BACKGROUND

{6004] Many cancers have a poor prognosis, even when treated with available therapeutics.
There 15 a need in the art for new treatments to provide additional therapeutic options and

improve outcomes for cancer patents.

{0005] Tumor cells manipulate the myeloid compartment to evade the anti-tumor host
immune response {Gabrilovich ef gl Nat Rev Immunol (2012) 12(4):253-68). For example,
while CD47 expressed on the surface of normal cells binds SIRPa on macrophages and provides
a “don’t eat me” signal, tumor cells have also been found to overexpress CD47 to evade the

roacrophage coroponent of imnmune surveillance (Oldenborg, ISRN Hematol (2013) 614619).

{0006} Macrophage-mediated destruction of cancer cells requires both the disruption of
“don't eat me” signals (e.g., CD47- SIRPa} and the activation of “eat me” signals. Neither
component alone is sufficient to trigger maximal phagocytic reaction against tumor cells. As
described above, CD47 provides a fundamental “don’t eat me” signal through its interaction with
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SIRPo on macrophages. The pro-phagocytic “eat me” signal can be provided to the same
macrophages by binding to their activating Fc gamma receptors. For example, the pro-
phagocytic “eat me” signal can be provided by binding of anti-tumor antibodies to Fe receptors

on macrophages.

[6007] All references cited herein, including patent applications, patent publications, and
UniProtKB/Swiss-Prot Accession numbers are herein incorporated by reference in their entirety,
as if each individual reference were specifically and individually indicated to be incorporated by

reference.
BRIEF SUMMARY

{0008] In some embodiments, provided 13 a method of treating cancer tn an individual,
comprising administering to the individual an effective amount of: (a) a polypeptide comprising
a 8IRPa D1 domain variant and an Fc domain variant, (b) an anti-HERZ2 antibody, (¢} an anti-
VEGF?2 antibody, and (d) paclitaxel; wherein the SIRPa D1 domain variant comprises the amino
acid sequence of SEQ ID NO: 81 or SEQ ID NO: 85; wherein the Fc domain variant s (i) a
human Ig(G1 Fc region comprising L234A, L235A, G2374, and N297A mutations, wherein
numbering is according to the EU index of Kabat; (it) a human IgG2 Fo region comprising
A3308, P3315, and N297 A mutations, wherein numbering is according to the EU index of
Kabat; (i1t} a human [gG4 Fc region comprising S228P E233P, F234V, L235A, and del(G236
routations, wherein numbering is according to the EU index of Kabat; or (iv) a buman 1gG4 Fe
region comprising S228P, H233P F234V, L235A, del(G236, and N297A mutations, wherein
numbering is according to the EU index of Kabat, whereiu the cancer is gastric cancer or
gastroesophageal junction (GEJ) cancer, and wherein the individual has received at least one
prior therapy for the gastric or the GEJ cancer. In some embodiments, the gastric cancer or GEJ
cancer is a HER2-overexpressing (e.g., HERZ) gastric cancer or a HERZ2-overexpressing GEJ
cancer. In some embodiments, the individual has received prior therapy with an anti-HERZ
antibody, with an anti-HERZ2 antibody and a fluoropyrimidine, with an anti HER2 antibody and a
platinum-based chemotherapy agent, or with a platinum-based chemotherapy agent. In some
embodiments, individual has progressed during or after a treatment with an anti-HERZ antibody,
an anti-HERZ antibody and a flucropyrimidine, an anti HER2 antibody and a platinum-based
chemotherapy agent, or a platinum-based chemotherapy agent. In some embodiments, the anti-
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HERZ antibody is trastuzumab. In some embodiments, the anti-YEGF antibody is ramucirumab.
o some embodiments, the polypeptide comprising the SIRPa D1 domain variant and the Fe
domain variant is administered at a dose between about 10 to about 60 mg/kg once a week (qw),
such as 10 mg/kg, 15 mg/kg, or 30 mg/kg once a week. In some embodiments, the polypeptide
comprising the SIRPa D1 domain variant and the Fc domain variant is administered at a dose of
10 mg/kg, 15 mg/kg or 30 mg/kg once every two weeks. In some embodiments, the
trastuzumab is administered at an initial dose of 8 mg/kg followed by 6 mg/kg once every three
weeks. In some embodiments, the trastuzumab is administered at an initial dose of 6 mg/kg
foliowed by 4 mg/kg once every two weeks (e.g., an initial dose of 6 mg/kg, followed by a 4
mg/kg dose two weeks after the initial 6 mg/kg dose, followed by a 4 mg/ke dose every two
weeks after the first 4 mg/kg dose). In some embodiments, the paclitaxel is administered at a
dose of 80 mg/m2 on days 1, 8, and 15 of a 28-day cycle. In some embodiments, among a
population of patients receiving the treatment, the overall response rate (ORR) of the population

is greater than 65%, 70%, 75%, 80%, 85%, 90%, or 95%.

{6009] In some embodiments, the polypeptide comprising a 8IRPg D1 domain variant and

an Fc domain variant forms a homodimer. In some embodiments, the individual is a human.

[0019] In some embodiments, provided is a kit comprising a polypeptide comprising a
SIRPa D1 domain variant and an Fc domain variant in a pharmaceutically acceptable carrier, for
use in combination with an anti-HER?2 astibody, an anti-VEGFR2 autibody, and paclitaxel,
wherein the SIRPa D1 domain variant comprises the amino acid sequence of SEQ D NO: 81 or
SEQ ID NO: 85; wherein the Fe domain variant is (1) a human IgG1 Fc region comprising
1.234A, 12354, G237A, and N297A mutations, wherein numbering is according to the EU index
of Kabat; (it} a human IgG2 Fe region comprising A3308S, P3318, and N297A mutations,
wherein numbering is according to the EU index of Kabat; (i1t} a human IgG4 Feregion
comprising S228P, E233P, F234V, L235A, and delG236 mutations, wherein numbering is
according to the EU index of Kabat; or (iv) a human IgG4 Fe region comprising S228P, E233P,
F234V, L235A, del(G236, and N297A mutations, wherein numbering is according to the EU
index of Kabat, and wherein the kit comprises instructions for administering the polypeptide
comprising a SIRPo D1 domain variant and an Fo domain variant in combination with the anti-
HERZ antibody, the anti-VEGFRZ antibody, and the paclitaxel to an individual with gastric

cancer of gastroesophageal junction (GEF) cancer who has received at least one prior therapy for
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the gastric or the GEJ cancer. In some embodiments, the gastric cancer or GEJ cancer is HERZ™
gastric cancer or HER2™ GEJ cancer. In some embodiments, the anti-HERZ2 antibody is
trastuzumab. 1o some embodiments, the anti-VEGFR2 antibody is ramucirumab. In some
embodiments, the individual received prior therapy {(or therapies) with an anti-HER2 antibody
(e.g., trastuzumab) and/or a fluoropyrimidine, and/or a platinum-based chemotherapeutic agent.
In some embodiments, the gastric cancer or GEJ cancer in the individual progressed during or
after prior therapy {or therapies) comprising anti-HER?2 antibody {e.g., trastuzumab) and/or a
flucropyrimidine, and/or a platinum-based chemotherapeutic agent. In some embodiments, the
individual failed {e.g., relapsed after or did not respond o) prior therapy (or therapies)
comprising anti-HERZ antibody {e.g., trastuzumab) and/or a tluoropyrimidine, and/or a
platinum-based chemotherapeutic agent. In some embodiments, the prior therapy (or therapies)
comprised an anti-HERZ antibody and a flucropyrimidine (e.g., administered during the same
line of therapy or during different lines of therapy). In some embodiments, the prior therapy {or
therapies) comprised an anti-HER2 antibody and a platinunt-based chemotherapy agent {e.g.,

administered during the same line of therapy or during different lines of therapy).
DESCRIPTION OF THE FIGURES

{6011} The patent or application file contains at least onte drawing executed in color. Copies
of this patent or patent application publication with color drawing(s) will be provided by the

Office upon request and payment of the necessary fee.

j0012] FIG 1 provides the results of experiments that were performed to determine the effect
of DRUG A in combination with (a) an anti-HER2 antibody, (b) an anti-PD-L 1 antibody, or (¢}
an anti-HER2 antibody and an anti-PD-L1 on tumor growth in a MC38 m:h chimeric colon
cancer model in mice.

{6013} FIG 24 provides a graph of the best % change in baseline measurable lesions in each

patient in the study described in Example 2E
{0014} FIG 2B provides a graph showing the % change in baseline measurable lesions in
cach patient in the study described in Example 2E as a fonction of time .

{0015] FIG 3 shows the results of experiments that were performed to assess whether BRUG B
enhances the anti-turnor activity of anti-mouse VEGFR-2 + paclitaxel doublet therapy in a CT26
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syngeneic mouse tumor model,

{0816} FIG 4A shows the results of experiments that were performed to assess whether DRUG
B enhances the auti~tumor activity of trastuzumab + anti-mouse VEGFR-2 + paclitaxel triplet

therapy in a CT26 m:h HER2-expression chimeric tumor model in mice.

{0017] FIG 48 shows the results of experiments that were performed {0 assess whether
quadruplet therapy with DRUG B + trastuzumab + anti-mouse VEGFR-2 + paclitaxel increases
the probability of survival compared to triplet therapy with trastuzumab + anti-mouse VEGFR-2

+ paclitaxel in a CT26 m:h HERZ2-expression chimeric tumor model in mice.
DETAILED DESCRIPTION

{0018] The following description sets forth exemplary methods, parameters and the like. It
should be recognized, however, that such description is not intended as a limitation on the scope

of the present disclosure but is instead provided as a description of exemplary embodiments.
Definitions

{0019] The term “about” or “approximately” means within an acceptable error range for the
particular value as determined by one of ordinary skill in the art, which will depend in part on
how the value is measured or determined, 7.e., the Hmitations of the measurement system. For
example, “about” can mean within 1 or more than 1 standard deviation, per the practice in the
art. Alternatively, “about” can mean a range of up 10 20%, up to 10%, up to 5%, or up to 1% of
a given value. Alternatively, particularly with respect to biological systems or processes, the term
can mean within an order of magnitude, preferably within 5-fold, and more preferably within 2-
fold, of a value. Where particular values are described in the application and claims, unless
otherwise stated the term “about” meaning within an acceptable error range for the particular

value should be assumed.

{0020] The terminology used herein is for the purpose of describing particular cases only and
is not intended to be limiting. As used herein, the singular forms “a”, “an” and “the” are intended
to include the plural forms as well, unless the context clearly indicates otherwise. Furthermore,
to the extent that the terms “including”, “includes”, “having”, “has”, “with”, or varnants thereof

are used in either the detailed description or the claims, such terms are intended to be inclusive in
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a manner similar to the term “comprising.”

I3

{0021} As used herein, the terms “treatment”, “treating”, and the like, refer to administering
an agent, or carrying out a procedure, for the purposes of obtaining an effect. In some
embodiments, the effect is prophylactic in terms of completely or partially preventing a disease
or symptom thereof In some embodiments, the effect is therapeutic in terms of affecting a partial

or complete cure for a disease or symptoms of the disease.

0022} As used herein, the term “antibody” refers to intact antibodies; antibody fragments,
provided that they exhibit the desired biological activity (e.g. epitope binding); monoclonal
antibodies; polyclonal antibodies; monospecific antibodies; multi-specific antibodies {e.g.,

bispecific antibodies); and antibody-like proteins.

[6023] As used herein, the term “antibody variable domain” refers to the portions of the light
and heavy chains of an antibody that include amino acid sequences of complementary
determining regions (CDRs, e.g., CDR L1, CDR L2, CDR L3, CDR Hi, CDR H2, and CDR H3)

and framework regions (FRs).

{06024} As used herein, the term “linker” refers to a linkage between two elements, e.g.,
protein domains. [n some ernbodiments, a huker can be a covalent bond or a spacer. The term
“spacer” refers to a moiety {e.g., a polyethylene glycol (PEG) polymer) or an amino acid
sequence (e.g., a 1-200 amino acid sequence) oceurring between two polypeptides or polypeptide
domains to provide space or flexibility {or both space and flexibility} between the two
polypeptides or polypeptide domains. In some embodiments, an amino acid spacer is part of the
primary sequence of a polypeptide (e.g., joined {0 the spaced polypeptides or polypeptide

domains via the polypeptide backbone).

[0025] As used herein, the term “effective amount” refers o an amount of a polypeptide or a
pharmaceutical composition containing a polypeptide described herein, e.g., a polypeptide
having a SIRPa D1 domain or variant thereof, that i3 sufficient and effective tn achieving a
desired therapeutic effect in treating a patient having a disease, such as a cancer, e.g., solid tumor
or hematological cancer. In some embodiments, an effective amount of polypeptide will avoid

adverse side effects.

{0026] As used herein, the term “pharmaceutical composition” refers to a medicinal or
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pharmaceutical formulation that inchudes an active ingredient as well as excipients or diluents {or
both excipients and difuents) and enables the active ingredient to be administered by suitable
methods of administration. In some embodiments, the pharmaceutical compositions disclosed
herein include pharmaceutically acceptable components that are compatible with the
polypeptide. In some embodiments, the pharmaceutical composition is in tablet or capsule form
for oral administration or in agueous form for intravenous or subcutaneous administration, for
example by injection.

93 4l

{06027} 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. Tissues, cells, and
their progeny of a biological entity obtained in vive or cultured in vitro are also enconpassed.

WNone of the terms entail supervision of a medical professional.

{6028] As used herein, the term “affinity” or “binding affinity” refers o the strength of the
binding interaction between two molecules. Generally, binding affinity refers to the strength of
the sum total of non-covalent interactions between a molecule and its binding pariner, such as a
SIRPo D1 domain variant and CD47. Unless indicated otherwise, binding affinity refers to
intrinsic binding affinity, which reflects a 1.1 interaction between members of a binding pair.
The binding affinity between two molecules is commonly described by the dissociation constant
(KD} or the association constant {KA). Two molecules that bave low binding affinity for each
other generally bind slowly, tend to dissociate easily, and exhibit a large KD, Two molecules that
have high affinity for each other generally bind readily, tend to remain bound longer, and exhibit
a small KI2. In some embodiments, the KB of two interacting molecules is determined using
known methods and techniques, ez, surface plasmon resonance (SPR). KD can be calculated as

the ratio of koff/kon.

[6029] As used herein, the term “Kop less than” refers to a numerically smaller Ko value and
an increasing binding atfinity relative to the recited KD value. As used herein, the term “KD
greater than” refers to a numerically larger KD value and a decreasing binding aftinity relative to

the recited KD value.

{00306 As used herein, “in conjunction with” refers to administration of one treatment
modality in addition to another treatment modality. As such, “in conjunction with” refers to

e
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administration of one treatment medality before, during, or after administration of the other

treatment modality to the individual.
Overview

{6031} Provided herein are methods of treating cancer in an individual (e.g., a human
individual) that comprises administering to the individual an effective aroount of (a} av agent that
blocks the interaction between CD47 (e.g, hCD47) and SIRPa {e.g, hSIRPw) and (b)a
chemotherapy agent {e.g., at [east one chemotherapy agent, such as at least two, at least three, or
at least four chemotherapy agents). In some embodiments the method further comprises
administering to the individual an effective amount of a therapeutic antibody {e.g., at least one
therapeutic antibody, such as at least two, at least three, or at least four therapeutic antibodies).
Additionally or alternatively, in somne embodiments the method further comprises administering
to the individual an effective amount of an immunotherapeutic agent (e.g., at feast one
immunotherapeutic agent, such as at least two, at least three, or at least four immunotherapeutic
agents). Additionally or alternatively, in some embodiments, the method comprises
administering the polypeptide and the chemotherapy agent in combination with one or more
additional modes of therapy, including, but not limited to, e.g., radiation therapy, surgery,

cryoablation, and bone marrow transplant.

{0032] In some embodiments, the agent that blocks the interaction between CD47 {e.g.,
hCDA47) and SIRPu (e.g., hSIRPo) is a small molecule inhibitor of the CD47-SIRPo pathway
(e.g., RRX-001 and others). See, e.g., Miller ¢f af. (2019) “Quantitative high-throughput
screening assays for the discovery and development of SIRPo-CD47 interaction ivhibitors.”
PLOS ONE 14(T): 0218897 and Sasikumar ef o/, ACR-NCE-EORTC International Conference:
Molecular Targets and Cancer Therapeutics; October 26-30, 2017; Philadelphia, PA; Abstract
BO07.

{0033] In some embodiments, the agent that blocks the interaction between CD47 (e.g.,
hCD47) and SIRPa {e.g., hSIRPw) binds CD47 {e.g., hCD47). In some embodiments, the agent
binds CD47 (e.g., hUD47) with a Kp of about 10 nM or better (such as at least about any one of
9 nM, § nM, 7nM, 6nM, SaM, 3nM, 2nM, InM, 750 pM, S00pM, 250pM, 200pM, 100pM, 50
pM, 25 pM, 20 pM 10pM or less than 10 pM). In some embodiments, the agent that binds CD47
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(e.g., hCD4T) exhibits at feast about 50% CD47 receptor cccupancy (e.g., at least about any one
of 50%. $5%, 60%, 65%, T0%, T5%. B0%, 85%. 90%, 95%, 99%. or about 100%) in a human
subject. In some embodiments, the agent that binds CD47 (e.g., hCD47) has an EC50 of about
80 ng/ml orless, e.g., about any one of 75, 70, 65, 60, 55, 50, 45, 40, 35,30, 25,20, 15,10, or §
ng/ml. In some embodiments, the agent that binds CD47 {e.g., hCD47) is an anii-CD47 antibody
(e.g., a therapeutic anti-CD47 antibody) or an antigen-binding fragment thereof. In some
embodiments, the antigen binding fragment is a Fab, a Fab’, a Fab’-8H, an F{ab’)2, an Fv, an
scFv, a one-armed antibody, or a diabody. In some embodiments, the anti-CD47 antibody is 2
rnonospecific antibody. In some embodiments, the anti-CD47 antibody ts a multispecific (e.g.,
bispecific) antibody. In some embodiments the term “anti-CD47 antibody” encompasses
antibody-based constructs (such as multispecific constructs) including, without limitation
triomabs, DARTs (i e., dual-affinity re-targeting antibodies), TandAbs (i.e., tandem diabodies),
tandem scFvs, CrossMabs, DNLs {i.e., dock and lock antibodies), DVD-Ig {i.e., dual variable
domain immunoglobuling), tetravalent bispecific IgGs, nanobodies, dual targeting domains, and
ART-Igs (i.e., asymmetric reengineering technology-immunoglobulins). Additional details
regarding exemplary antibody constructs (both monospecific and multispecific) are provided in
Husain ef al. (2018) Riodrugs 32(5): 441-464 and Spiess ef al. (2015) Moleculor Immunclogy
67(2). 95-106. In some embodiments, the anti-CD47 antibody is HuSF9-G4, BOH12.2,
BRIC126, CC-90002, SRF231, or IBI18E (from Innovent Biclogics) (see, e.g., Zhao ef al.
2011}, PNAS US4 108:18342-18347; Chao et al. (2010) Cell 142:699-713, Kim ef af. (2012}
Leukemia 26:2538-2545; Chao ef of. (2011} Blood 118:4890-4891; Goto ef al. (2014} Fur /.
Cancer 50:1836-1846; and Edris er af. (2012) PNAS USA 109:6656-61 for additional

information about these anti-CD47 antibodies).

{0034] In some embodiments, the agent that blocks the interaction between CD47 (e.g.,
hCD47) and SIRPa (e.g., hSIRPw) binds SIRPu (e.g., hSIRPa). In some embodiments, the agent
binds SIRPa {e.g., hSIRPo) with a Ko of about 10 nM or better (such as at feast about any one of
9nM, 8 nM, 7aM, 6nM, 5nM, 3nM, 2nM, 1nM, 750 pM, 500pM, 250pM, 200pM, 100pM, 50
pM, 28 pM, 20 pM 10pM or less than 10 pM). In some embodiments, the agent that binds
SIRPo ez, hSIRPa) exhibits at least about 50% SIRPa receptor occupancy {e.g., at least about
any one of 50%, 55%, 60%, 65%, 70%, 75%, B0%, 85%, 90%, 95%, 99%., or about 100%) in a
fwuman subject. In some embodiments, the agent that binds SIRPa (e.g., hSIRPq) has an EC50 of
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about 80 ng/ml or less, e.g., about any one of 75, 70, 653, 60, 55, 50, 45, 40, 35, 30, 25, 20, 15,
10, or 5 ng/ml. In some embodiments, the agent that binds SIRPa {e.g., hSIRPa) is an anti-
SIRPa antibody (e.g., a therapeutic anti-SIRPa antibody) or an antigen-binding fragment thereof.
In some embodiments, the antigen binding fragment 1s a Fab, a Fab’, a Fabh’-SH, an F(ab’)2, an
Fv, an scFv, a ong-armed antibody, or a diabody. 1n some embodiments, the anti-SIRPo
antibody is a2 monospecific antibody or monospecific antibody construct (including, but not
Hmited to those described above). In some embodiments, the anti-SIR Py antibody is a
multispecific {2.g., bispecific) antibody or a multispecific antibody construct {including, but not
fimited to those described above). In sore embodiments, the antt-SIRPa antibody 1s KWARZ3,
SE12C3, 040, or MY-1 (see, e.g., Ring et al. (2017) PNAS USA 114(49): E10578-E10585),;
Murata et al. {(2018) Cancer Sci 109(5).1300-1308; and Yanigata et al. (2017) JCT Insight
2:e89140 for additional information about these anti-SIRPo antibodies). In some embodiments,
the anti-SIRPo antibody is an antibody described in WO 2018/057669; US-2018-G105600-A1;
US20180312587, W2018107058; W(2019023347; USZ20180037652; W(2018210795;
WOZ017178653; WO2Z018149938; WO2017068164; and WO2016063233, the contents of

which are incorporated herein by reference in their entireties.

[0035] In some embodiments, the agent that blocks the interaction between CD47 {e.g.,
hCD47) and SIRPw (e.g., hSIRPo) is an anti-SIRP antibody or an anti-SIRPy antibody {e.g., an
anti-SIRPH antibody or anti-SIRPy antibody that is capable of binding SIRP), or an antigen-
binding fragment thereof. In some embodiments, the agent is an antibody (or antigen binding
fragment thereof) that is capable of bind two or more of SIRPg, SIRPS, and SIRPy. In some
embodiments, such antibody binds SIRPu {e.g., h5IRPa) with a Ko of about 10 nM or better
(such as at least about any one of 9 nM, 8 oM, 7 nM, 6 oM, 5 nM, 3aM, 2 nM, 1 oM, 750 pM,
500 pM, 250 pM, 200 pM, 100 pM, 50 pM, 25 pM, 20 pM, 10 pM or less than 10 pM). In some
embodiments, the antibody exhibits at least about 50% SIRPa receptor occupancy {e.g., at least
about any one of 50%, 55%, 60%, 5%, T0%, 75%, 80%, §5%, 90%, 95%, 99%, or about 100%)
in 8 human subject. In some embodiments, the antibody has an EC50 of about 80 ng/ml or less,
e.g., about any one of 75, 70, 65, 60, 55, 50, 45, 40, 35, 30, 25, 20, 15, 10, or 5 ng/ml. In some
embodiments, the antigen binding fragment is a Fab, a Fab’, a Fab’-8H, an F(ab’)2, an Fv, an
scFv, a one-armed antibody, or a diaboedy. In some embodiments, the antibedy is a monospecific
antibody or monospecific antibody construct (including, but not limited to those described
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above). In some embodiments, the antibody is a multispecific {e.g., bispecific) antibody or a

multispecific antibody construct (including, but not limited to those described above).

{0036] In some embodiments, the agent that blocks the interaction between CD47 {e.g.,
hCD47) and SIRPa (e.g., hSIRPo} is a fusion polypeptide comprising a moiety that binds CD47.
In some embodiments, the fusion polypeptide comprises an antibody Fc region and a moiety that
binds CD47. In some embediments, the portion of the fusion polypeptide that binds CD47 (e.g.,
hCD47) binds CD47 {e.g., hCDA47) with a Ko of about 10 oM or better (such as at least about any
one of 9nM, B oM, 7 nM, 6 oM, 5 nM, 3nM, 2 oM, 1 nM, 750 pM, 500 pM, 250 pM, 200 pM,
100 pM, 50 pM, 25 pM, 20 pM, 10 pM or less than 10 pM). In some embodiments, the fusion
polypeptide exhibits at least about 50% CD47 receptor coccupancy {e.g., at least about any one of
50%, 55%, 60%, 65%, T0%, 75%, 80%, 85%, 90%, 95%, 99%, or about 100%) in a human
subject. In some embodiments, the fusion polypeptide has an ECS0 of about 80 ng/ml or less,
e.g., about any one of 75, 70, 65, 60, 55, 50, 45, 40, 35, 30, 25, 20, 15, 10, or 5 ng/ml. In some
embodiments, the fusion polypeptide comprises WT human antibody Fe region. In some
embodiments, the fusion polypeptide comprises an Fc variant {(e.g., a variant of a WT human
antibody Fe region) that exhibits reduced {(e.g., such as ablated) effector function as compared to
a WT Fc region. Exemplary Fe variants are described in WO 2017/027422 and US
2017/0107270, the contents of which are incorporated herein by reference in their entireties. In
some embodiments, moiety that binds CB47 {e.g., hCD47) is a WT SIRPa {e.g., bSIRPw), or a
WT SIRPy (e.g., hSIRPY). In some embodiments, moiety that binds CD47 {e.g., hCD47}isa
CD47-binding fragment {e.g., d1 domain} of a WT SIRPu {e.g., hSIRPu), or a WT SIRPy {e.g,
aSIRPy). In some embodiments, the motety that binds CD47 {e.g., hCD47} is a SIRPa variant, a
SIRPy variant, a SIRPS variant, or a CD47-binding fragment thereof (e.g., the d1 domain).
Bxemplary SIRPy variants, SIRPB1T variant, and SIRPP2 variants are described in, e.g., WO
20137109752, US 2015/6071905; USP 9,944 911, WQ 2016/023040;, WO 2017/027422; US
2017/0107270;, USP 10,259,859, US9845345; W{2016187226; USZ0180155405,
WO2017177333;, W02014094122; US2015320616, US20180312563;, WO2018176132;
WO2Z018081898; WO2018081897, PCT/US2019/048921; US20180141986A1; and

EP3287470A1, the contents of which are incorporated herein by reference in their entireties.

{3037} In some embodiments, the agent that blocks the interaction between CD47 {e.g.,

hCD47) and 8IRPa (e.g., hSIRPo) is a fusion polypeptide comprising an antibody Fe region and
i1
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a SIRPa variant. In some embodiments, the SIRPg variant binds CD47 {e.g., hCD47) with a Ko
of about 10 oM or better {such as at least about any one of 9 nM, 8 oM, 7 nM, 6 oM, 5 nM,
3nM, 2 nM, T oM, 750 pM, 500 pM, 250 pM, 200 pM, 100 pM, 50 pM, 25 pM, 20 pM, 10 pM
or less than 10 pM). In some embodiments, the fusion polypeptide exhibits at least about 50%
CD47 receptor occupancy {e.g., at least about any one of 50%, 55%, 60%, 65%, 70%, 75%,
80%, B5%, 90%, 953%, 99%, or about 100%) in a human subject. In some embodiments, the
fusion polypeptide has an ECSO0 of about 80 ng/ml or less, e.g., about any ove of 75, 70, 65, 60,
55, 50, 45, 40, 35, 30, 25, 20, 15, 10, or 5 ng/mi. In some embodiments, the fusion polypeptide
comprises WT human antibody Fe region. lu some ersbodiments, the fusion polypeptide
comprises an Fe variant (e.g., a variant of a WT human antibody Fc region} that exhibits reduced
{e.g., such ag ablated) effector function as compared to a WT Fe region, such as those described
in the references cited herein. In some embodiments, the fusion polypeptide comprises a SIRPa
variant described in WO 2013/109752; US 2015/0071905;, WO 2016/023040; WO 2017/027422;
US 2017/0107270; USP 10,259,859, 1US9845345; W(2016187226; USZ0180155405,
WO2Z01T7177333;, WO2014094122; US2015329616; US20180312563; WO2018176132;
WO2Z01R081898, W(O2018081897, US20180141986A1; and EP3287470A1, the contents of
which are incorporated herein by reference in their entireties. In some embodiments, the fusion
polypeptide comprising an antibody Fe region and a SIRPog variant is TTI-621, TTI-622, or
IMMO1 {see, e.g., Petrova et al. (2017) Clin Cancer Res 23:1086-1079; Russ et al. (2018} Blood
Rev 50268-960X(17)30093-0; Zhang, X, Chen, W, Fan, J et al. Disrupting CD47-SIR Py axis
alone or combined with autophagy depletion for the therapy of glioblastoma. Carcinogenesis

2018; 39: 68999},

{6038] In some embodiments, the agent that blocks the interaction between CD47 (e.g,,
hCD47) and SIRPa {e.g., hSIRPw) is a fusion polypeptide comprising a SIRPa D1 domain
variant {e.g., a SIRPu D1 domain variant described herein) and an Fe domain variant (e.g., an F¢

domain variant described herein}.

{6639 In some embodiments, provided is a method of treating cancer {e.g., gastric cancer or
gastroesophageal cancer) in an individual {¢.g., a human individual), comprising administering to
the individual an effective amount of (a} an agent that blocks the interaction between CD47 {e.g.,
hCD47) and SIRPa (e.g., hSIRPw) (b) an anti-HER2 antibody, (¢} an anti-VEGFR2 antibody,

and {d) paclitaxel. In some embodiments, the agent that blocks the interaction between D47
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and SIRPq is a polypeptide comprising a SIRPa D1 domain variant and an Fc domain variant)
wherein the SIRPo D1 domain variant comprises the amino acid sequence of SEQ 1D NO: 81 or
SEQ ID NO: 85, wherein the Fe domain variant is {i) a human 1gG1 Fe region comprising
L234A, L235A, G237A, and N297A mutations, wherein numbering is according to the EU index
of Kabat; (i} a human IgG2 Fc region comprising A3308, P33158, and N297A mutations,
wherein numbering is according to the EU index of Kabat; (111} a human IgG4 Fe region
comprising S228P, E233P, F234V, L23SA, and delG236 muiations, wherein numbering is
according to the EU index of Kabat; or (iv) a human 1gG4 Fc region comprising S228P, E233P,
F234V, L2354, del(G236, and N297A mutations, wherein numbering is according to the EU

index of Kabat.

j0040] Further details regarding the methods of treatment with polypeptides comprising a

SIRPo D1 domain variant and an Fe domain variant are described below. See also WO

201

Signal-Regulatory Protein  (SIRPa) DI Domuain and Varianss Thereof

j0041] Disclosed herein, in some embodiments, are polypeptides comprising a signal-
regulatory protein o (SIRP-g) D1 variant comprising a SIRPa I3 domain, or a fragment thereof]
that comprises an amino acid mutation at residue 80 relative to a wild-type SIRPa D1 domain
(e.g., a wild-type SIRPu D1 domain set forth in SEQ 1D NO: 1 or 2); and at least one additional
aming acid mutation relative to a wild-type SIRPa 11 domain {e.g., a wild-type SIRPa D1
domain set forth in SEGQ ID NO: 1 or 2) at a residue selected from the group consisting of:
residue 6, residue 27, residue 31, residue 47, residue 53, residue 54, residue 56, residue 66, and

residue 92,

{3042] Also disclosed herein, in some embodiments, are polypeptides comprising an Fe
domain variants, wherein an Fc domain varant dimer comprises two Fo domain variants,
wherein each Fc domain variant independently is selected from (i} a human IgG1 Fe region
consisting of mutations L2344, L235A, G237A, and N297A; (it) a human Ig(G2 Fe region
consisting of mutations A3308, P331S and N297A; or (iit) a human IgG4 Fe region comprising

mutations S228P, E233P, F234VY, L235A, del(3236, and N297A.
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{0043] Signal-regulatory protein o (“SIRP-o” or “SIRP-alpha”) is a transmembrane
glycoprotein belonging to the Ig superfamily that is widely expressed ou the membrane of
myeloid cells. SIRPo interacts with CI347, a protein broadly expressed on many cell types in the
body. The tnteraction of SIRPa with CD47 prevents engulfment of “self” cells, which can
otherwise be recognized by the immune system. It has been cbserved that high CIM7 expression
on wmor cells can act, in acute mycloid leukemia and several solid tumor cancers, as a negative

prognostic factor for survival.

{0044} Native SIRPa comprises 3 highly homologous immunoglobulin (Ig)-like extracellular
domains—D1, D2, and D3. The SIRPw D1 domain ("D1 domain”) refers to the membrane
distal, extracellular domain of SIRPo and mediates binding of SIRPa to CD47. As used herein,
the term “SIERPg polypeptide” refers to any SIRPa polypeptide or fragment thereof that is
capable of binding to CD47. There are at least ten variants of wild-type human SIRPa. Tadle I
shows the amino acid sequences of the D1 domains of the naturally occurring wild-type human
SIRPa D1 domain variants (SEQ ID NQs: land 2). In some embodiments, a SIRPo polypeptide
comprises a SIRPa D1 domain. In some embodiments, a SIRPg polypeptide comprises a wild-
type D1 domain, such as those provided in SEQ ID NOs: 1 and 2. In some embodiments, a
SIRPa polypeptide includes a D2 or D3 domain {or both a D2 and a D3 domain) (see Table 3} of

a wild-type human SIRPu.
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Table I. Sequences of Wild-Type SIRPa DI Domains

SEQ D NG: Description Aming Acid Sequence
EEELQVIQPDKSYLVAAGETATLRCTATSLIPVGPIG
| Wild-type D31 WFRGAGPGRELIYNGKEGHFPRVTTVSDLTKRNNM
domain variant 1 DFSIRIGNITPADAGTYYCVEFRKGSPDDVEFKSGA
GTELSVRAKPS
FEELQVIQPDKSYSVAAGESALHCTVYTSLIPVGPIQ
- Wild-type D1 WFRGAGPARELIYNGQKEGHFPRVTTVSESTKRENM
“ domain variant 2 DFSISISNITPADAGTYYCVKFREGSPDTEFKSGAGT
ELSVRAKPS
FEXGLQVIQPDKIOVGVAAGEXGAXSLXCTX/TSLIP
. Wild-type pan-DI | VGPIQWFRGAGPXsRELIYNQKEGHFPRVTTVS XX 9
domain TRRXuNMDFX XX uNITPADAGTYYCVKFRKGS
¥isX 16 DX EFKSGAGTELSVRX 1:KPS
Amine acid XiisBorGXosSorF, XeisLorS, XeisTor 8, Xsis
b mo ;"; Torh Xeis R H or L XoisAorV, XsisGor A, Xo1s D
, 1;;1 i ) US;):‘(;ID orE; XwisLor$; XssisNorEorD; XpisSor By Xs is
A :\3{;} e RorS; XuisGorS; Xysis Por absent; XisisDor P; Xir
T sVorT,and Xixis Aor G
{0045] As used herein, the term “SIRPo D1 domwain vanant” refers to a polypeptide

comprising a SIRPg D1 domain or a CD47-binding portion of a SIRPo polypeptide that has a
higher aftinity to CD47 than wild-type SIRPo. A SIRPo D1 domain variant comprises at feast
one amino acid substitution, deletion, or insertion {or a combination therecf) relative to a wild-

type SIRPg.

{0946] In some embodiments, SIRPa D31 domain vanants disclosed herein comprise a SIRPo
D1 domain or variant thereof. In some embodiments, a SIRPo D1 domain variant comprises one
or more amino acid substitutions, insertions, additions, or deletions relative to a wild-type D1
domain shown in SEQ 2 NOs: 1 and 2. Table 2 lists exerplary amino acid substitutions in each
SIRPa D1 domain variant (SEQ ID NOs: 13-14). In some embodiments, the SIRPow D1 domain
polypeptide or SIRPa D1 domain variant comprises a fragment of the B domain.  In some
embodiments, the SIRPg polypeptide fragment or SIRPg D1 domain variant fragment comprises
an amino acid sequence of less than 10 amino acids in length, about 10 amino acids in length,
about 20 amino acids in length, about 30 amino acids in length, about 40 amino acids in length,

about 50 amino acids in length, about 60 amino acids in length, about 70 amino acids in length,

~
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about 80 amino acids in length, about 90 amino acids in length, about 100 amino acids in length,
ot more than about 100 amino acids 1o length. [u sore embodiments, the SIRPa D1 domain

fragments retain the ability to bind to CD47.

{00471 In some embodiments, a polypeptide of the disclosure comprising a SIRPa D1
domatn variant binds with higher binding affinity to CD47 thav a wild-type human SIRPa D1
domain. In some embodiments, the SIRPa D1 domain variant binds to human CD47 with at least
I-fold (e.g., at least 1.5-fold, 2-fold, 2.5-fold, 3-fold, 3.5-fold, 4-fold, S-fold or greater than S-
fold) affinity than the affinity of a naturally cccurring D1 domain. In some embodiments, the
SIRPa D1 domain variant binds to human CD47 with at least 1-fold {e.g., at least 10-fold, 100-
fold, 1000-fold or greater than 1000-fold) affinity than the affinity of a naturally occurring 131

domain.

{0048] As used herein, the term “optimized affinity” or “optimized binding affinity” refers to
an optimized strength of the binding interaction between a polypeptide disclosed herein,
including a SIRPo D1 domain variant, and CD47. For example, in some embodiments, the
polypeptide binds primarily or with higher affinity to CD47 on cancer cells and does not
substantially bind or binds with lower affinity to CD47 on non-cancer cells. In some
embodiments, the binding affinity between the polypeptide and CI347 is optimized such that the
interaction does not cause clinically relevant toxicity or decreases toxicity compared to a variant
which binds with maximal affinity. In sorse embodirents, to order to achieve an optimized
binding affinity between a polypeptide provided herein and CD47, the polypeptide including a
SIRPg D1 domain variant is developed to have a lower binding affinity to CD47 than which is
maximally achievable. In some embodiments, the SIRPe D1 domain variants disclosed herein

cross react with rodent, non-human primate (NHP), and human CD47.

{0049] As used herein, the term “immunogenicity” refers to the property of a protein {e.g., a
therapeutic protein} which causes an immune response in the host as though it is a foreign
antigen. The immunogenicity of a protein can be assayed tu vitro in a variety of different ways,

such as through iz vitro T-cell proliferation assays.

{0050] As used herein, the term “minimal immunogenicity” refers to an immunogenicity of a
protein {e.g., a therapeutic protein) that has been modified, e.g., through amine acid
substitutions, to be lower {e.g., at least 10%, 25%, 50%, or 100% lower) than the

16
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immunogenicity before the amino acid substitutions are introduced {e.g., an unmodified protein).
o some embodiments, a protein {e.g., a therapeutic protein) is modified to have minimal
immunogenicity and causes no or very little host immune response even though it is a foreign

antigen.

[6051] In some embodiments, the SIRPo D1 domain variant demonstrates minimal
immunogenicity. In some embodiments, a SIRPa polypeptide of the disclosure administered to a
subject has the same amino acid sequence as that of the SIRPo polypeptide in a biological
sample of the subject, except for amino acid changes which increase affinity of the SIRPa D1
domain variant. In some embodiments, the polypeptide variants disclosed herein lower the nisk
of side effects compared to anti-CD47 antibodies or wild-type SIRPw. In some embodiments,
the polypeptide variants disclosed herein lower the risk of anemia compared to anti-CD47
antibodies or wild-type SIRPo. In some embodiments, the polypeptide varianis disclosed herein

do not cause acute anemia in rodent or non-human primates (NHP) studies.

{0052] Table 2 lists specific amino acid substitutions in a SIRPo D1 domain variant relative
to each D1 domain sequence. In some embodiments, a SIRPg 31 domain variant includes one or
more {e.g., two, three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen or
more) of the substitutions listed in Table 2. In some embodiments, a SIRPa B1 domain variant
includes at most fourteen amino acid substitutions relative to a wild-type D1 domain. In some
embodimentis, a SIRPa D1 domain varant includes at most ten amino acid substitutions relative
to a wild-type D1 domain. In some embodiments, a SIRPe D1 domain variant includes at most
seven amino acid substitutions relative to a wild-type D1 domain. In some embodiments, a
SIRPa 131 domain variant of the disclosure has at least 90% (e.g., at least 92%, 95%, 97% or

e VA

greater than 97%) amino acid sequence identity to a sequence of a wild-type D1 domain.

{0053] In some embodiments, a SIRPa D1 domain variant is a chimeric SIRPa D1 domain
variant that includes a portion of two or more wild-type 131 domains or variants thereof {e.g., a
portion of one wild-type D1 domain or variant thereof and a portion of another wild-type D1
domain or variant thereof}. In some embodiments, a chimeric SIRPa 31 domain variant includes
at least two portions (e.g., three, four, five or more portions) of wild-type D1 domains or variants
thereof, wherein each of the portions is from a different wild-type D1 domain. In some

embodimentis, a chimeric SIRPa D1 domain variant further includes one or more amino acid
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substitutions listed in Table 2.
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Table 2. Amino Acid Substitutions in ¢ SIRPo DI Domain Variant

SEQ ID NG: Description Amino Acid Sequensce
EEEXQXCIQPBKSVLVAAGETXGTLRCTXUTSLYPVG
13 D1 domain v1 PIOWFRGAGPOGRXLIYNQGX X GXOFPRVTTVSD X 16T
NuRNNMDFSIRIGNITPADAGTY YU X KX REKGEPDD
VEXuKSGAGTELSVRAKPS
Szﬁfgj&;ﬁi XL, LV Xo=V, L, L X5=A, Vi Xe=A, L L; Xs=L T, 8, F;
. relative to SEQID | XE: V. Li Xo=K R Xo=E, Q: Xo=H. P, R; Xpo=L. T, G;
i 1a Xu=K, R; Xo=V, [, Xp=F, L, V. Xu=FV
NG 13
EEEXGQXGIQPDKSYVSVAAGESXGILHCTXCTSLXGPVGE
14 Bt domain v2 IQWFRGAGPARKLIVNO X XeGOFPRVTTVSEX 0TX
e Ve IRENMDFSISISNITPADAGTY YCX KX RKGAPDTEX
KSGAGTELSVRAKPS
\;)‘;Zf ;‘;‘S Xi=L, L V. Xo=V, L T Xa=A, V: X4=V, L L, Xs=I, T, S, F:
- . 1?; s “{SE (;H) Xe=E, V, L; X=K, R; Xo=F, Q: Xo=H, P, R; X10=8, T, G:
PIAIVE 10 SUA Xn=K, R; Xi:=V, [, X35=F, L, V; X14=F, V
NO: 14
FEXSOOXGIGPDE XAV VAAGEX X XL XCTX 6 TSL
I Pan DI d . XuPVGPIQWEFRGAGPX pRX LIV NOX 14 XosGXeFPRY
= AL AOA L TTVEX X s TX 19R Xas NMDF X0 IX T s NITPADAGTY Y
CXoaKXosRKGSPDX 26 X7 E X s KSGAGTELS VR X KPS
Xi=E, G; Xo=L, L, V; X5=V, L, I Xo=8, F; Xs=L, S; XS,
Amuno acid T, Xm=A, V Xe=L, T, Xo=H, R, Xwo=A, V, L L; Xu=L T, S,
i substitutions F: Xez=A, G, Xois=E, ¥V, L; X1=K, R; Xi5=E, Q; X1s=H, P,
relative to SEQID | R, X37=D, E; Xas=8, L, T, &; Xuo=K, R; Xoo=E, D; X35,
NGO: 23 P; Xoo=8, R, X05=8, G; Xoe=V, I, Xus=F, L, V; Xse=D or
absent; X0r=T, V; Xus=F, V; and X»=A, G
{0054} In some embodiments, a polypeptide comprises a SIRPg D1 domain variant that

comprises a sequence of!
EEEXGQXRIQPDKSVLVAAGETXGTLRCTXGTSLX S PVGPIOWFRGAGPGRXLIYNQXXG
KoFPRVYTTYSD X 10 TX i RNNMDFSIRIGNITPADAGTY YCX KX RKGSPDDVEX K SGA
GTELSVRAKPS (SEQIDNG: 13), wherein Xy isL, L or V; Xois V, L or, I Xsis Aor V; Xy

A Lol XsisLTE S orF, Xsis B, V,or L XpisKorB; Xsis Eor Q, Xeis H, P, or R, Xuo

sl T oG XpnisKo R, XpisVorl, XisisF L, or V; and Xy4is F or V; and wherein the

variant comprises at least one amino acid substitution refative to a wild-type SIRPa D1 domain

1&
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that comprises the sequence of SEQ ID NG: 1

{0055] In some embodiments, a polypeptide comprises a SIRPo D1 domain variant that
comprises the sequence of SEQ ID NOs: 13, wherein X1 is L, | or V. In any of the
aforementioned embodiments, Xz is V, L, or, I In some embodiments, X5 is A or V. In some
embodiments, Xa i3 A, I, or L. In some embodiments, Xsis L, T, §, or F. In some embodiments,
Xsis E, V, or L. In some embodiments, X7 is K or R. In some embodiments, Xzis Eor Q. In
some embodiments, Xs is H, P, or R. In some embodiments, Xiwois L, T, or G. In some
embodiments, Xi1 1s K or R In some embodiments, X is Vor | In some embodimenis, Xis is
F, L, V. In some embodiments, X is F or V. In some embodiments, the polypeptide of this
aspect of the disclosure includes no more than six amino acid substitutions relative to the wild-

type SIRPa D1 domain that comprises the sequence of SEQ D NG: 1.

[3056] In some embodiments, the polvpeptide binds CD47 with at least 10-fold greater
binding affinity than the wild-type SIRPo D1 domain that comprises the sequence of SEQ 1D
NO: 1. In some embodiments, the polypeptide binds CD47 with at least 100-fold greater binding
affinity than the wild-type SIRPu D1 domain that comprises the sequence of SEQ ID NO: 1. In
some embodiments, the polypeptide binds CD47 with at least 1000-fold greater binding affinity
than the wild-type SIRPo D1 domain that comprises the sequence of SEQ ID NG: 1. 1o some
embodiments, a SIRPo 1} domain variant polypeptide or fragment thereof binds to CD47 with a
K less than 1 x 10° M, less than 5 x 107 M, less than 1 x 10 M, less 5 x 1019 M, fess than 1 x
107" M or less than 1 x 107 M. In some embodiments, a SIRPa D1 domain variant polypeptide
or fragment thereof binds to CD47 with a KD between about 500 nM and 100 oM, between
about 100 oM and 50 oM, between about 50 nM and 10 oM, between about 10 nM and 5 oM,
between about 5 nM and | nM, between about 1 nM and 500 pM, between about 500 pM and
100 pM, between about 100 pM and 30 pM, or between about 50 pM and 10 pM.

{0057] In some embodiments, a polypeptide includes a SIRPo 121 domain variant that
comprises a sequence of;
HEEXGQXOQIQPDKSVEVAAGESKILHCTXTSLXPYVGPIQWEFRGAGPAR X LIYNQ XX G
KoFPRVTTYSEX o TXn RENMDESISISNITPADAGTY YCX oKX RKGSPDTEX 4KSGAGT
BLSVRAKPS (SEQ ID NG 14), wherein Xa s L, Lor V2o is Vo Lor, [ Xsis Aor V, Xais V)
Lo XsisL T, S orF, XeisE VorL; XsisKorR; XsisEorQ; Xeis H, P, or R; Xiwois §,
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TorG XipisKor Ry XpisVork XasisF L, or V; and X is F or V; and wherein the variant
comprises at least one arino acid substitution relative to a wild-type SIRPo 131 domain that

comprises the sequence of SEQ ID NO: 2.

{6058 In some embodiments in this aspect of the disclosure, the polypeptide comprises the
sequence of SEQ D NO: 14, wherein X is L, L, or V. In some embodiments, X2is V, L, or, L
In some embodiments, X518 A or V. Inn some embodiments, X4is V. I or L. In some
embodiments, Xsis [, T, S, or F. In some embodiments, Xe is B, V, or L. In some embodiments,
X71s K or R, In some embodiments, Xg1s ¥ or (3. In some embodiments, Xsis H, P, or R In
some embodiments, X018 S, T, or G. In some embodiments, X131 13 K or R, In some
embodiments, X218 V or L. In some embodiments, Xz is F, L, or V. In some embodiments, X4
is F or V. In some embodiments, the polypeptide of this aspect of the disclosure includes no
more than six aming acid substitutions relative to the wild-type SIRPa D1 domain that comprises

the sequence of SEQ 1D NOG: 2.

{0059] In some embodiments, the polypeptide binds CD47 with at least 10-fold greater
binding affinity than the wild-type SIRPo D31 domain having the sequence of SEQIDNG: 2. In
some embodiments, the polypeptide binds CD47 with at least 100-fold greater binding affinity
than the wild-type SIRPo D1 domain having the sequence of SEQ ID NO: 2. In some
embodiments, the polypeptide binds CD47 with at least 1000-fold greater binding affinity than
the wild-type SIRPo D1 domain having the sequence of SEQ 1D NO: 2. In some embodiments, a
SR Po DI domain variant polypeptide or fragment thereof binds to U147 with a Kp less than 1 x
10 M, less than 5 x 107 M, less than 1 x 107M, less S x 107°M, less than 1 x 107" M or less
than 1 x 107" M. In some embodiments, a SIRPa D1 domain variant polypeptide or fragment
thereof binds to CD47 with a Kp between about 500 nM and 100 nM, between about 100 nM
and 50 nM, between about 5O nM and 10 oM, between about 10 nM and 5 nM, between about 5
nM and 1 nM, between about 1 nM and 500 pM, between about 500 pM and 100 pM, between
about 100 pM and 50 pM, or between about S0 pM and 10 pM.

{0060} In some embodiments, a polypeptide includes a SIRPg D1 domain variant having a
sequence oft

BEX0OXEI0OPDEXGVIGVAAGEX X7 XL X CTX o TSLX L PVGPIGWERRGAGPX R X LIY
NOX X sGX s FPRVTTVEX 17X i3 T X o R X e NMDF X IX 2 EX s NTTPADAGTY YO X 24K X0sRK
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GSPDX0e X0 EXosKSGAGTELS VR X 9K PS (SEQ 1D NO: 23, wherein Xiis Eor G; Xois L, |
orV, XsisV, Lo, L XaisSor F; XsisLor 8; Xsis Sor T, Xris Aor V: Xsisfor T, Xois H
o R, Xoois AV, Lol XusL T S, orF, XpisAor G, XisisE, V, or L, Xisis K or R; Xas
BEorQ XisisH P, or By XivisDorE; Xisis S, L, T, or G, Xpvis K or R, Xassis Eor ) X
S orP, XnisSor Ry Xosis Sor Gy XuisVor L XesisF, L, V; Xosis I3 or absent; Xo7is T or
V; Xesis F or V) and Xoe 18 A or G; and wherein the variant comprises at least one amino acid
substitution relative to a wild-type SIRPa D1 domain having the sequence of SEQ ID NO: T or
2.

{0061] In any of the aforementioned embodiments in this aspect of the disclosure, X215 L, 1,
or V. In any of the aforementioned embodiments, Xz is V, L, or, . In embodiments, Xsis S or F.
In some embodiments, Xsis L or 8. In some embodiments, Xsis § or T. In some embodiments,
X7is A or V. In some embodiments, XsisTor T, In some embodiments, Xois H or R, In some
embodiments, X is A, V, |, or L. In some embodiments, Xuis L T, S, or F. In some
embodiments, X218 A or G. In some embodiments, Xis1s H, V, or L. In some embodiments, Xi4
is K or R, In some embodiments, Xisis E or Q. In some embodiments, Xisis H, P, or R. In some
embodiments, X718 D or E. In some embodiments, X151 S, L, T, or G. In some embodiments,
Xiois K or R In some embodiments, Xoo is E or D, In some embodiments, Xo1 is S or P, In some
embodiments, X22 18 S or B In some embodiments, X3 is S or G. In some embodiments, X4 18
YV or L. In some embodiments, Xzsis F, L, V. In some embodiments, X2s is I3 or absent. In some
embodiments, Xy7is T or V. In some embodiments, Xos is F or V. In some embodiments, Xoo is
A or . In some embodiments, the polypeptide of this aspect of the disclosure includes no more
than six amino acid substitutions relative to the wild-type SIRPa D1 domain having the sequence

of SEQIDNG: lor2

{0962} In some embodiments, the polypeptide binds CD47 with at least 10-fold greater
binding affinity than the wild-type SIRPw D1 domain having the sequence of SEQ IR NG: T or
2. In some embodiments, the polypeptide binds CD47 with at least 100-fold greater binding
affinity than the wild-type SIRPg D1 domain having the sequence of SEQIDNG: lor 2. In
some embodiments, the polypeptide binds CD47 with at least 1000-fold greater binding affinity
than the wild-type SIRPo D1 domain having the sequence of SEQ ID NG 1 or 2. In some
embodiments, a SIRPo D1 domain variant polypeptide or fragment thereof binds to CD47 with a

Kp less than T x 10 M, less than 5 x 10° M, less than 1 x 107 M, fess 5 x 107'°M, less than 1 x
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107" M or less than | x 107" M. In some embodiments, a SIRPa D1 domain variant polypeptide
ot fragment thereof binds to CD47 with a Kp between about 500 nM and 100 nM, between about
100 nbM and 30 nM, between about 50 nM and 10 nM, between about 10 oM and 5 nM, between
about 5 nM and 1 nM, between about 1 nM and 500 pM, between about 500 pM and 100 pM,
between about 100 pM and 50 pM, or between about 50 pM and 10 pM.

{0063] In some embodiments, a polypeptide of the disclosure including a SIRPa D1 domain
variant further comprises a D2 domain having the sequence of SEQ ID NO: 24, a D3 domain
having the sequence of SEQ 1D NO: 25, or a D2 domain having the sequence of SEQ 1D NGO 24
and a D3 domain having the sequence of SEQ 1D NO: 25 of a wild-type human SIRPo as shown
in Table 3. In some embodiments, the SIRPa D1 domain variant further comprises a fragment or
variant of a D2 domain or a fragment or variant of a D3 domain. In some embodiments, the
SIRPo D1 dorsain variant further comprises a fragment or variant of a D2 domain and a
fragment or variant of a D3 domain. In some embodiments, a SIRPu D1 domain variant is
joined to a D2 or D3 domaio by way of a liuker. o some embodiments, a SIRPo D1 domain

variant is joined to a D32 and D3 domain by way of a linker.

Table 3. Antino Acid Sequences of SIRPa D2 and D3 Domains

SP&%?D Description Amino Acid Sequence

SIRPo D2 APYVVEGPAARATPOHTVSFTCESHGFSPRIMTLKWFKNGNEL

24 ﬂomaiéx - SDFQINVDPVGESYSYSIHSTAKVVLTREDVHSQVICEVAHY

' TLOGDPLRGTANLSETIR

SIRPo D3 VPPTLEVTQOPVRAENQVNVTCOVRKFYPOQRLOLTWLENG

25 :lomain NVSRTETASTVTENKDGTYNWMSWLLYNVSAHRDDVKLTC
c QVEHDGOQPAVSKSHDEKVS

{0064] In some embodiments, a polypeptide of the disclosure including a SIRPa D1 domain

variant is attached to an Fe domain variant in order to improve the pharmacokinetic properties of
the polypeptide, e.g., increase serum half-life. In some embodiments, a SIRPo D1 domain variant
18 attached to an F¢ domain variant that is unable to dimerize. In some embodiments, F¢ domain
variants serve 1o increase the serum half-life of the polypeptides described herein. In some

embodiments, a polypeptide of the disclosure including a SIRPe D1 domain variant does not

A
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include the sequence of any one of SEQ 1D NOs: 26-36 shown in Table 4.

Table 4.
f’i%?“ AMING ACID SEQUENCE

FEELOVIQPDESYSY A AGESAILHCTITSLIPVGPIOWFRGAGPARELIYNORE
16 GHFPRVTTVSETTRRENMDFSISISNITPADAGTY YCVKFRKGSPDTEVKSGA

GTELSVRAKPS

EEEVQVIOPDKSVSVAAGES AILHCTLTSLIPVGPIOWFRGAGPARVLIYNOR
27 QGHFPRVTTVSEGTRRENMDFSISISNITPADAGTY YCIKFRKGSPDTEFKSG

AGTELSVRAKPS

EEEVOIOPDKSVSYAAGESVILHCTITSLTPVGPIOWFRGAGPARLLIYNORE
28 GPEPRVTTVSETTRRENMDESISISNITPADAGTYYCVKLRKGSPDTEFKSGA

GTELSVRAKPS

FERLOQHOPDKSVSVAAGES AILHCTITSLSPVGPIQWFRGAGPARVLIYNQRQ
29 GPFPRYTTYSEGTKRENMDFSISISNITPADAGTY Y CIKLRKGSPDTEFKSGA

GTELSVRAKPS

EEEIQVIQOPDKSYSVAAGESVIHCTY TSLEPVGPIOWFRGAGPARVLIYNOR
30 OGRFPRYVTTYSEGTKRENMDFSISISNITPADAGTYYCVEVRKGSPDTEVKS

GAGTELSVRAKPS

EEEVOIOPDKSVSVAAGESHLHCTVTSLEPVGPIOWFRGAGPARVLIYNQRE
31 GREPRVTTVSEGTRRENMDFESISISNITPADAGTY Y CIKLRKGSPDTEFKSGA

GTELSVRAKPS

EEEVOLIQPDKSVSY AAGESAILHCTVTSLEPYGPIQWERGAGPARVLIYNOR
32 EGPFPRVITVSEGTKRENMDFSISISNITPADAGTY YCIKFRKGSPDTEVESG

AGTELSVRAKPS

EEELOUOPDKSVLYAAGETATLRCTITSLEPYVGPIOWFRGAGPGRVLIYNQR
33 QGPFPRVTTVSDTTKRNNMDESIRIGNITPADAGTY YCIKFRKGSPDDVEFKS

GAGTELSVRAKPS

EEELOIOPDKSVSVAAGES AILHCTITSLFPYGPIOWFRGAGPARLLIYNORG
34 GPFPRVTTVSETTKRENMDFSISISNITPADAGTY YCVKFRKGSPDTEFKSGA

GTELSVRAKPS

FEEVOUQPDKSYSY AAGESAILHCTITSLEPVGPIQWFRGAGPARVLIVNGKQ
35 GPFPRVTTISETTRRENMDFSISISNITPADAGTYYCIKFRE GSPDTEFKSGAG

TELSVRAKPS
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EEELQHOPDESVSVAAGESAILHCTITSLTPVGPIQOWEFRGAGPARVLIYNQRO
36 GPFPRVTTYVSEGTRRENMDFESISISNITPARDAGTY YCIKFREKGSPDTEVKSGA
GIELSVRAKPS

{0065] In sore exnbodiments, the polypeptides and polypeptide constructs described herein
are utilized in vitro for binding assays, such as immune assays. For example, in some
embodiments, the polypeptides and polypeptide constructs described berein are utilized in liquid
phase or bound to a solid phase carrier. In some embodiments, polypeptides utilized for

immunoassays are detectably labeled tn various ways.

[0066] In some embodiments, polypeptides and polypeptide constructs described herein are
bound to various carriers and used to detect the presence of specific antigen expressing cells.
Hxamples of carriers include glass, polystyrene, polypropylene, polyethylene, dextran, nylon,
amylases, natural and modified celluloses, polyacrylamides, agaroses, and magnetite. The nature

of the carrier can be etther soluble or insoluble.

{0867] Various different labels and methods of labeling are known. Examples of labels
include enzymes, radicisctopes, fluorescent compounds, colloidal metals, chemiluminescent
compounds, and bio-luminescent compounds. Various techniques for binding labels to

polypeptides disclosed herein are available,

{0068 In some embodiments, the polypeptides are coupled to low 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-dinitrophenol

antibodies, anti-pyridexal antibodies, and anti-fluorescein antibodies respectively).
SIRPa I Domain Varignts with Altered Giycosylation Patierns

{0069 Disclosed herein, in some embodiments, are polypeptides comprising a signal-
regulatory protein o {SIRP-0} 31 variant comprising a SIRPa D1 domaiv, or a fragment thereof,
having an amino acid mutation at residue 80 refative to a wild-type SIRPg D1 domain (e.g., a
wild-type SIRPua D1 domain set forth in SEQ ID NO: 1 or 2); and at least one additional amino
acid mutation relative to a wild-type 8IRPa D1 domain (e.g, a wild-type SIRPo D1 domain set
forth in SEQ ID NGO 1 or 2) at a residue selected from the group consisting of residue 6, residue
27, residue 31, residue 47, residue 53, residue 54, residue 56, residue 66, and residue 92.

24
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{0079] Also disclosed herein, in some embediments, are polypeptides comprising an Fc
domain variant, wherein an Fc domain variant dimer comprises two Fe domain variants, wherein
each Fc domain variant independently is selected from (i} a human Ig(G1 Fc region consisting of
mutations L234A, 1.235A, G237A, and N297A; (11} a human IgG2 Fc region consisting of
mutations A3308, P3318 and N297A; or (iii} a human Ig(G4 Fc region comprising mutations

S228P, B233P, F234V, L235A, delG236, and N297A.

j6071] In some embodiments, a polypeptide in a composition disclosed herein comprises a
SIRPa 131 domain variant that has reduced or minimal glycosylation. The D1 domain of SEQ ID
NOs: 1 and 2 in Fable I cach contains a single potential N-linked glvcosylation site at amino
acid N80 in the sequence NBOITP. Expression of a SIRPe D1 domain in Chinese Hamster Ovary
(CHO) cells results in a major band of 16 kDa (non-glvcosylated) and a minor band of higher
molecular weight that was removed by Endo Hf Endo Hf is a recombinant protein fusion of
Endoglycosidase H and maltose binding protein. Endo Hf cleaves within the chitobiose core of
high mannose and some hybrid oligosaccharides from N-linked glycoproteins. This iroplies that
a proline at amino acid position 83 can reduce the efficiency of glycosylation, leading to a
protein with different degrees of glycosylation and therefore heterogeneity. For drug
development, heterogeneity can give rise to challenges in process development. Therefore, to
investigate the possibility of generating homogenous, non-glycosylated forms of SIRPa D1
domain variants, in some embodiments, amino acid N8O of a SIRPa D1 variant is mutated o
Ala. In some embodiments, to make a non-glycosylated, SIRPa D1 domain variant, amino acid
N8O in a SIRPo 131 domain variant 13 replaced by any amino acid, including any naturally and
non-naturally occurring amino acid, e.g., N80A and N80OQ. In some embodiments, a SIRPa D1
domatn variant comprises an N8OA mutation and at least 1 additional mutation (e.g., at least 2, 3,
4,5 6,7, 8,9, or 10 additional mutations or more). In some embodiments, the additional
mutation is in the CD47 binding site. In some erbodiments, the additional mutation is in the

hydrophobic core of the D1 domain.

{66721 In some embodiments, a polypeptide in a composition disclosed herein includes a
SIRPa D1 domain variant that has increased glycosylation relative to a wild-type SIRPo D1
domain. Ancther option to increase homogeneity of the final product is to enhance the efficiency
of glvecosylation at amino acid N80 and generate SIRPo D1 domain variants with increased

glycosylation relative to a wild-type. In some embodiments, the amino acid P83 in the sequence
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NITP83 affects the degree of glycosylation at amine acid N80. In some embodiments, changing
PR3 to any amino acid increases the efficiency of glycosylation at N80. In some embodiments,
amino acid P83 in a SIRPo D1 domain variant is replaced by any amino acid, including naturally
and non-naturally amino acids, e.g., P83V, P83A, P831 and P83L. In some embodiments, a
polypeptide of the disclosure is expressed in a cell that is optimized not to glycosylate proteins
that are expressed by such cell, for example by genetic engineering of the cell line{e.g,
genetically engineered yeast or mammalian host) or modifications of cell culture conditions such
as addition of kifunensine or by using a naturally non-glycosylating host such as a prokaryote (E.

coly, etc.).

{6073] Table 5 lists specific amino acid substitutions in a SIRPw D1 domain variant relative
to each D1 domain variant sequence. In some embodiments, a SIRPg D domain variant
includes one or more {e.g., two, three, four, five, six, seven, eight, ning, ten, eleven, twelve,
thirteen, fourteen or more) of the substitutions listed in Fadle 3. In some embodiments, the
SIRPa D1 domain variants are not glycosylated or are minimally glycosylated. In some
embodiments, the SIRPo D1 domain variants are fully glvcosylated or almost fully glycosylated.
In some embodiments, a SIRPu D1 domain variant includes at most fourteen amino acid
substitutions relative to a wild-type D1 domain. In some embodiments, a SIRPg D1 domain
variant includes at most ten amino acid substitutions relative to a wild-type D1 domain. In some
embodiments, a SIRPa D1 domain variant includes at most seven amino acid substitutions
relative to a wild-type D1 domain. In some embodiments, a SIRPa D1 domain variant of the
disclosure has at least 90% {e.g., at least 92%, 95%, 97% or greater than 97%) amino acid

sequence identity to a sequence of a wild-type D1 domain.

{6074} In some embodiments, a SIRPa D1 domain variant is a chimeric SIRPa D1 domain
variant that includes a portion of two or more wild-type D1 domains or variants thereof (e.g., &
portion of one wild-type D1 domain or variant thereof and a portion of another wild-type D1
domain or variant thereof). In some embodiments, a chimeric SIRPo D1 domain variant includes
at least two portions {e.g., three, four, five or more portions) of wild-type D1 domains or variants
thereof, wherein each of the portions is from a different wild-type D1 domain. In some
embodimenis, a chimeric SIRPo D1 domain variant further includes one or more amino acid

substitutions listed in Tadle §.
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Table §. Amino Acid Substitutions in a §iRPo DI Domuain Variant

SEQ ID NO:

Description

Aming Acid Sequence

D1 domain vi

EEEXLIQXAQPDRSVLVAAGETXSTLRCTXGTSLXPVG
PIQWIFRGAGPORXLIYNQX 2GGXoFPRVTTVSDX 0T
XnRNNMDFSIRIGX 2 TX ADAGTY Y CXua KX s RKGSP
DDVEXsKSGAGTELSVRAKPS

Amano acid
substitutions
relative to SEQ ID
NG 37

Xo=L, LV Xo=V, L EXe=A V, Xg=A L L Xs=L T, S F
Xe=E, V., L; X7=K, R; Xs=F, Q; Xo=H, P, R; X4o=L, T, (§;
Xo=K, R Xp=N, A, CDEFGHLKLMP QR
S, VW Y, Xs=PACDEFGHLKLMNQG,

RS T, VW Y, Xu=V, L Xis=F LV, Xw=F V

38

D1 domain v2

EEEXGQXAQPDKSVSVAAGESGILHCTX A TSEXPVGP

IOWFRGAGPARXLIYNGX 2GGXFPRVITVSEX wIXa

TRENMDFSISISX I TX s ADAGTY Y CXu KX GsREGSPDT
EX s KSGAGTELSVRAKPS

Amino acid
substitutions
relative to SEQ 1D
NG 38

Xe=L LV, X=V, LLLX=A V. XK=V, LL; Xs=[L T, 8§ F;
Xe=E, ¥V, L; Xr=K, R; Xeg=F, Q; Xo=H, P, R; X10=8, T, 5,
Xl R X=INVACO D E F, GH LK LM P, QR
STVW Y, X=PACDEFGHLKLMNQ,

47

Pan D1 domain

EEX 2OQXEI0PDK X VXSV AAGEX X XL XeCTX 6 TSL
XuPVGPIQWFRGAGPX pRX 3 LIYNQX 14 X1sGX 16FPRY
TIVSX 7 X TX s RX o NMDF X0 IX 0 I3 X0 TX s ADAGT
YYCXKosK X RKGSPDX s Xoo EXsoKSGAGTELSVRXGIKP
S

Armno acid

substitutions

X=E G Xo=L, LV, X=V, L, I, X4=8, F, Xs=L, 8; Xc=8,
T, Xr=A, V. Xs=L, T, Xo=H, R, L; Xue=A, V, L, L; Xu=1, T,
S, F, Xu=A, G, Xis=H, V, L; X1=K, R; X15=E, 3; Xs=H,
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SEQIDNG: Beseription Amino Acid Sequence

relative to SEQ ID
NG 47

P, R, Xu=13, E; X15=8, L, T, G X1o=K, R; Xo6=E, N;
Xop=8, P; Kaz=§, R Xog=§, G; Xog=any aming acid;
Kos=any amino acid; Xae=V, [ Xo7=F, L, V; Xos=D or
absent; X»=T, V¥, Xs0=F, V; and X51=A, G

EEELOXGIQPDKSVXVAAGEXGAXGEXSCTXTSLXPY
GPIQWEFRGAGPXeRIGEIYNOX 0 X nGXuFPRVTTVSX]

48 Pan D1 domain
s X TKRX sNMDFSDG X 17X s I TPADAGTY YU X 0KFR
KGX206X 1 X DX nEFKSGAGTELSVRAKPS
) ) Xi=V, L Xo=, 8 2%6=T, 8, Xu=T, L Xs=R H, Xs=A, VY,
Amino acid
o EXr=LR Y, K F; Xg=(, A, Xo=H, V, Xie=K, R; Xui=
substitutions , - , - N ,
- ‘ E.D GO Xp=H P, Xi=D E; Xis=8, L, T, Xis=N, E; X
relative to SEQ ID ) i
=R, S, Xpr=G, 8; Xiz=N, A; Xio=V, [, Xse=8, I, M; X1
NQ: 48
=Porabsent; Xoo=I P, and Xo3=V, T
FEELOXGIQPDRKSVLVAAGETATLRCTXTSLXGPVGPT
) OWFRGAGPORXLIVNQX X GXFPRYVTTVSDXSTKR
49 Pan D domain 7 o ) )
NNMDESIRIGXOITPADAGTYYCX oKFRKGSPDDVEF
KSGAGTELSVRAKPS
Amino acid
o Xi=V, L L; Xo=A, L, V. L. X5=1. F, 8, T; X4=E, V, L: Xs=K,,
substitutions , )
- . R, Xeo=H, Q; Xo=H, P, K; Xs=L, T, §, &, Xo= A; and Xso=V,
relative to SEQ ID .
NG 49
FEELQXIQPDKSVEVAAGESAILHCTXTSLXGPVGPT
) QWFRGAGPARXGLIYNQX X eGXAFPRVTTVSEXSTRR
50 Pan D1 domam

ENMDFSISISXITPADAGTY YU X 1oKFREKGSPDTEFKS
GAGTELSVRAKPS
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SEQIDNG: Beseription Amino Acid Sequence
Aming acid
substitutions Xi=V, [ Xo=V, I Xa=k, F Xe=F, V; XK, R; Xe=E, Q:
) relative to SEQ I | Xo=H, P, Xg =8, T; Xo=N, A; and X1o=V, 1
NO: 50
FEELOXGIQPDKSVLVAAGETATLROCTXTSLXGPVGRT
5 Pan D domain QOWFRGAGPGRXLIYNQXEGXFPRVTTVSDIGTRKRN
MNMDFSIRIGXGITPADAGTY YCXoKFRKGSPDDVEFKS
GAGTELSVRAKPS
Amino acid
substitutions Xe=V L Xo=AL T Xo=1L F; Xg=E, V; Xs=K, R; Xe=H, P,
) relative to SEQID | Xo=L, T, Xe=N, A; and o=V, 1
NO: ST
EEELQXOQPDKSVLVAAGETATLROTXTSLXGPVGEE
5 Pan D1 domain QWFRGAGPGRELIYNOXGEGXFPRVTTVSDX (TKRN
NMDFSIRIGKATPADAGTYYCVRKFRKGSPBDVEFKSG
AGTELSVRAKPS
Amino acid
substitutions Xi=V, L L Xo=A L L Xe=] T, §, F, Xo=K, R, Xs=H, P, R;
) relative 0 SEQ D | Xe=L, T, G; and X5=N, A
NGO: 52
EEELOXGIQPDKSYSVAAGESAILHCTX TSLXGPVGPTE
OWFRGAGPARELIYNQXUEGXSFPRVTTVSEXTKREN
212 Pan D1 domain

MBDESISISXAITPADAGTY YCVKEFRKGSPDTEFKSGAG
TELSVRAKPS

Amine acd

substitutions

Xe=V, L LXo=V, L L Xs=1 T, 8, F, Xe=K, R; Xs=H, P, R;
Xe=8, T, Gy and Xo=N, A
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SEQIDNG: Beseription Amino Acid Sequence
relative to SEQ ID
NG: 212
EEELOQXGIQPDKSVLVAAGETATLRCOTXCTSLXGPVGH!
) OWFRGAGPGRXGLIYNOQX X GXFPRVTTVEDXSTKR
218 Pan D1 domain o 7 o )
NNMDFSIRIGX o X 10X 11 X ADAGTY Y CX i KFREKGEPD
DVEFKSGAGTELSVRAKPS
Aming acid XV o Loor L Xo=AV, L orE, X5=L8, T, or F; Xe=E, L,
substitutions or V; Xs=K or K; Xe=E or Q; Xo=H, Ror P; Xo=8,GG, L or
relative to SEQ 1D | T, Xoe=any anuno acid; Xw=any amino aad; Xu=any
NG 218 amino acid; Xp=any amino acd; and X=V or |
FEELOQXGIQPDRSVLVAAGETATLRCTXTSLXPVGPT
) QWFRGAGPOGRXGLIYNQX s XeGXZFPRVTTVSDXSTKR
219 Pan D! domain 7 o )
NNMDFSIRIGK oI T X0 ADAGTY YCX 1 KFRKGSPDDVE
FKSGAGTELSVRAKPS
Amino acid )
o Xi=V, Lor L Xo=A,V, L, or L, X5=L 5, TorF; Xs=E, L, or
substitutions .
- ) V, Xs=Kor Ry Xe=E or ) Xo=H, Ror P, Xe=85,G, L, or T,
relative to SEQ 1D _ ' ) 7
Xo=N; Xy=any amino acid other than P ; and X;;=V or |
NO: 219
{6075} In some embodiments, a polypeptide includes a SIRPg D1 domain variant having a

sequence of’

EEEXQXZIQPDKSVLVAAGETXGTLRCTX G TSLXPVGPIQWFRGAGPGRXLIYNQX XsG
X FPRVTTVADX 10 TX i RNNMDFSIRIGX I TXBADAGTYYOX KX sRKGSPRDVEX6KS
GAGTELSVRAKPS (SEQID NG 37, wheretn Xa s L, Lor V: XoisV, Lo, I, X5is Aor V)
Xes A Lor L XsisLT, S, orF; XeisE, VorL; X0isKorR; XeisEor Q; Xsis H P, or R;
XwisL, T, orG: XuisKor R XuisN, A C,D EF GH LK LMP ORSTV,W,or
Y. XusisP ACDEFGHLKLMNQRST V. W orY; XuisVorL XisisF, L,
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or V; and X618 F or V; and wherein the variant comprises at least one amino acid substitution

relative to a wild-type SIRPu D1 domain baving the sequence of SEQG ID NO: 1.

{0876] Iu sorve exnbodiments in this aspect of the disclosure, a polypeptide includes a SIRPu
D1 domain variant having a sequence of SEQ D NO: 37, wherein Xais L, 1, or V. In some
embodiments, X2is V, 1, or, I. In some embodiments, X3 is A or V. In some embodiments, Xs is
AL or L. In some embodiments, Xsis 1, T, S, or F. In some embodiments, XeisE, V, or L. In
some embodiments, X718 K or R, In some embodiments, Xs is E or Q. In some embodiments, X
isH, P, or R In some embodiments, Xweis L, T, or & In some embodiments, Xi1is KX or R In
some embodiments, XpisN, A C D EF GHLK L MP QR STV W orY. Insome
embodiments, Xi3is P, A, C,DLE F G H LK LM N, QR 8 T, V., W, or Y. In some
embodiments, X1z 18 V or L. In some embodiments, Xi5is F, L, V. In some embodiments, Xis is

ForV.

{06077} In some embodiments, a polypeptide provided herein includes no more than ten
amino acid substitutions relative to the wild-type SIRPa D1 domain having the sequence of SEQ}
IDNG: 1. In some embodiments, the polypeptide provided hereto includes no more than seven
aminc acid substitutions relative to the wild-type SIRPy D1 domain having the sequence of SEQ
NG 1

{6078] In some embodiments, the polypeptide binds CD47 with at least 10-fold greater
binding affinity than the wild-type SIRPa D1 domain having the sequence of SEQIDNO: 1. In
some embodiments, the polypeptide binds CD47 with at least 100-fold greater binding affinity
than the wild-type SIRPo D1 domain having the sequence of SEQ ID NO: 1. In some
embodiments, the polypeptide binds CD47 with at least 1000-fold greater binding affinity than
the wild-type SIRPo D1 domain having the sequence of SEQ ID NO: 1. In some embodiments, a
SIRPa D1 domain variant polypeptide or fragment thereof binds to CD47 with a Ko less than 1 x
10 M, less than 5 x 10" M, less than 1 x 107 M, less 5 x 107°M, less than 1 x 107" M or less
than 1 x 101 M. In some embodiments, a SIRPo D1 domain variant polypeptide or fragment
thereof binds to CI347 with a Kp between about 500 oM and 100 nM, between about 100 nM
and 50 nM, between about 50 nM and 10 nM, between about 10 nM and 5 nM, between about 5
nM and 1 oM, between about 1 nM and 500 pM, between about 500 pM and 100 pM, between

about 100 pM and 50 pM, or between about 50 pM and 10 pM.
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{0079] In some embodiments, a polypeptide includes a SIRP¢ D1 domain variant having a
sequence of:

HEEXHPOIQPDKSVEVAAGESXKGIEHCTXGTSL X PYGPIOWEFRGAGP AR X LIYNQ XX G
XeFPRVTTVSEX o TXHRENMDFSISISX ITX ADAGTY YCX KX sREKGSPDTEX s KSGA
GTELSVRAKPS (SEQ D NO: 38, wherein Xais L Lor V; Xzis V, Lon I XsisAor V), X4
sV Lor L, XsisL T, 8, orF, Xe1sE, V,or Ly X7isKorR; XeisEor 3, Xeis H, P, or R, Xio
isS, T oG XnisKoR XnptsNACDEFGHILKLMPGOQRSTV.Woy,
Xipis P, AACDEF GHEK L MNQOQRSTVWoVY, XuisVorl, XisisF, L, or
YV and Xie 18 F or V,;, and wherein the variant comprises at least one amino acid substitution

relative to a wild-type SIRPa D1 domain having the sequence of SEQ D NG: 2.

j0080] In some embodiments in this aspect of the disclosure, a polypeptide includes a SIRPu
D1 domain variant having a sequence of SEQ ID NO: 38, wherein X1 is L, [, or V. In some
embodiments, Xzis V, L, or, L In some embodiments, X3 is A or V. In some embodiments, Xs s
YV, L orL. Io some embodiments, X518 1, T, 8, or F. In some embodiments, Xeis B, V, or L. In
some embodiments, X7 is K or R. In some embodiments, Xsis E or Q. In some embodimenis, Xo
is H, P, or R. In some embodiments, Xjo18 8, T, or G. In some embodiments, XiiisKorR. In
some embodiments, XpisN, A CDEF GH LKL MP QRS TV, W orY lnsome
embodiments, X3 isP,ACDEF GH LKL MNQGQRST VW oY Insome
embodiments, X 18 V or | In some embodiments, Xisis F, L, or V. In some embodiments, Xie
isForV.

{0081} In some embodiments, a polypeptide includes a SIRPw D1 domain variant having no
more than ten amino acid substitutions relative to the wild-type SIRPa D1 domain having the
sequence of SEQ ID NO: 2. In some embodiments, a polypeptide includes a 5IRPa D1 domain
variant having no more than seven amino acid substitutions relative to the wild-type SIRPo I3

domain having the sequence of SEQ D NO: 2.

{0082} In some embodiments, the polypeptide binds CD47 with at least 10-fold greater
binding affinity than the wild-type SIRPo P21 domain having the sequence of SEQ ID NG: 2. In
some embodiments, the polypeptide binds CD47 with at least 100-fold greater binding affinity
thav the wild-type SIRPu D1 domain having the sequence of SEQ ID NG: 2. Iu some

embodiments, the polypeptide binds CD47 with at least 1000-fold greater binding affinity than
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the wild-type SIRPu D1 domain having the sequence of SEQ ID NG: 2. In some embodiments, a
SIRPo D1 dorsain variant polypeptide or fragment thereof binds to CD47 with a Ko less than I x
10 M, fess than 5 x 10°M, less than 1 x 107M, less S x 1079 M, less than 1 x 107 M or less
than 1x10M! M. In some embodiments, a SIRPa D1 domain variant polypeptide or fragment
thereof binds to CD47 with a Kp between about 500 nM and 100 oM, between about 100 nM
and 50 nM, between about 50 nM and 10 nM, between about 10 nM and 5 nM, between about 5
nM and 1 nM, between about 1 nM and S00 pM, between about 300 pM and 100 pM, between
about 100 pM and 50 pM, or between about 50 pM and 10 pM.

{0083} In ancther aspect, the disclosure features a polypeptide including a SIRPy D1 domain
variant having a sequence of’

EEX ZOQXGIOPDK X VIS VAAGE X X Xs L XCT X TSLX 1 PVEPIQWEFRGAGPX R LY
NOX X 1sGXisFPRVTTVEX 17X 18 TX1oR X 2o NMDFE X 2 T X202l X3 X T Xs ADAGTY YU X 26K X7
REKGSPDX0eXooBXeK SGAGTELSVRX:1KPS (SEQ ID NG: 47), wherein XhisEor G Xo 15 |,
Lor V. XsisV L,on, EXeisSorF, XsisLor S, XeisSorT; XrisAor V; Xsislor T, Xsis
HR ol Xpis AV, Lol XusL TS, orF, XnisAor G, XisE V,or L, XuisKor R,
XsisEorQ; Xwis H P or R XprisDorE, Xizis S, L, T,or G, Xisis K or Ry Xwis Eor N,
Xais Sor Py Xois Sor R Xozis 8 or G Xos is any amino acid; Xas is any amino acid; Xz i3 V
or; XovisF,L, V; Xasis Dorabsent; XpoisTorV; XspisFor V; and Xs118 A or G; and
wherein the variant comprises at feast one amino acid substitution relative to a wild-type SR Pa

D1 domain having the sequence of SEQ ID NO: 1 or 2.

{0084} In some embodiments, the polypeptide comprises the sequence of SEQ D NG: 47,
wherein X1 is E or (3. In any of the aforementioned embodiments in this aspect of the disclosure,
X2is L, I or V. In any of the aforementioned embodiments, X3is V, L, or, L In any of the
aforementioned embodiments, Xq1s S or F. In any of the aforementioned embodiments, Xsis L
or §. In any of the aforementioned embodiments, Xsis S or T. In any of the aforementioned
embodiments, X7 is A or V. In any of the aforementioned embodiments, Xsis tor T, In any of
the aforementioned embodiments, Xo is H or R In any of the aforementioned embodiments, Xio
18 A, VY, L, or L. In any of the aforementioned embodiments, X181, T, 8§, or F. In any of the
atorementioned embodiments, Xiz is A or . In any of the aforementioned embodiments, Xis is
E, V, or L. In any of the aforementioned embodiments, X4 18 K or R In any of the

aforementioned embodiments, Xi5 is E or Q. In any of the aforementioned embodiments, Xis is
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H, P, or R In any of the aforementioned embodiments, Xi71s D or E. In any of the
aforementioned embodiments, Xisis 8§, L, T, or &, In any of the aforementioned embodiments,
Xiois K or R. In any of the aforementioned embodiments, X0 is E or N. In any of the
aforementioned embodiments, Xo:1 18 S or P. In any of the aforementioned embodiments, Xa218 8
or R. In any of the aforementioned embodiments, X23 is S or G. In any of the aforementioned
embodiments, Xo: s N, AL C D EFGHLEK L MP QRS TV W orY. Inany of the
aforementioned embodiments, Xos s P, A C B EF GH LK LM N QR ST, V, W, or
Y. In any of the aforementioned embodiments, Xas is V or L In any of the aforementioned
embodiments, Xo718 F, L, V. In any of the aforementioned embodiments, Xos 15 D or absent. In
any of the aforementioned embodiments, X291 T or V. In any of the aforementioned

embodiments, Xs0 18 F or V. In any of the aforementioned embodiments, X318 A or G.

{G085] In some erbodiments, the polypeptide of this aspect of the disclosure includes no
more than ten amino acid substitutions relative to the wild-type SIRPa D1 domain having the
sequence of SEQ 1D NGO 1 or 2. In some embodirents, the polypeptide of this aspect of the
disclosure includes no more than seven amino acid substitutions relative to the wild-type SIRPa

D1 domain having the sequence of SEQ IDNO: 1 or 2.

[0086] In some embodiments, the polypeptide binds CD47 with at least 10-fold greater
binding affinity than the wild-type SIRPo 1 domain having the sequence of SEQIDNO: 1 or
2. In some embodiments, the polypeptide binds CD47 with at least 100-fold greater binding
affintiy than the wild-type SIRPo D1 domain having the sequence of SEQID NG 1 or 2. In
some embodiments, the polypeptide binds CD47 with at least 1000-fold greater binding affinity
than the wild-type SIRPa 31 domain having the sequence of SEQ I3 NO: 1 or 2. In some
embodiments, a SIRPa 21 domain variant polypeptide or fragment thereof binds to CD47 with a
Ko less than 1 x 10 M, less than 5 x 107 M, less than 1 x 107 M, Jess 5 x 10°9M, less than 1 x
107"M or less than 1 x 107" M. In some embodiments, a SIRPg D1 domain variant polypeptide
ot fragment thereof binds to CD47 with a Ko between about 500 oM and 100 nM, between about
100 nM and 50 nM, between about 50 nM and 10 nM, between about 10 nM and 5 nM, between
about 5 nM and 1 oM, between about 1 nM and 500 pM, between about 500 pM and 100 pM,
between about 100 pM and 50 pM, or between about 50 pM and 10 pM.

{0087} In some embodiments, a polypeptide includes a SIRPa D1 domain variant having a
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sequence of:
EEELQXICQPDKSVXOVAAGEXAXGLXGUTXsTSLXPVGPIOWFRGAGP XR XoLIYNQ X0
XiGXuFPRVTTYVEX s X TRR XIsNMDFSIX I X 7 X I TPADAGTY YOX 0K FRK GX20X21 X2
DX EFKSGAGTELSVRAKPS (SEQ 1D NO: 48), wherein Xais Vor [ XpisLor §; Xz is Tor
S XgisTor D XsisRorH; Xeis AV, or L X0 s LR Y. KorF, XeisGor A, XeisEor vV,
XosKorR Xy SE Do @, XupisHor P, XinisDorE; Xyais S, Lor T, XisisNor E; Xys1s
Ror8S: XirisGor S, XugisNor A; Xisis Vorl Xaois S, Tor M; Xo1is P or absent; Xa2is D or

P; and Xp3is V or T, or a fragment thereof.

{6088] In ancther aspect, the disclosure features a polypeptide including a SIRPy D1 domain
variant having a sequence of’
EEELOXJUQPDKSVLVAAGETATLROTXGTSLAGPVGPIQWEFRGAGPGRXGLIY NG X s XeGXy
FPRVTTVSDXsTERNNMDFSIRIGXITPADAGTYYCX oKFRKGSPRDBVEFK SGAGTELSV
RAKPS (SEQIDNO: 49y wherein Xyis V. L or L Xois A LV, or Ly X5 s LE, S, or T, Xa is
B V,or L XsisKorR; XetsEorQ; XrisH, P,or Ry Xsis L, T, 8, or G; Xois A; and Xiois V
or 1, and wherein the variant comprises at least one aminoc acid substitution relative to a wild-

type SIRPa D1 domain having the sequence of SEQ ID NO: 1.

[{G089] In some emsbodiments, the polypeptide comprises the sequence of SEQ 1D NG: 49,
wherein X1 is V, L or L In any of the aforementioned embodiments in this aspect of the
disclosure, Xz 18 A, L, V, or L. In any of the aforementioned embodiments, X3is L F, S, or T. In
any of the aforementioned embodiments, X4 is E, V, or L. In any of the afcrementioned
embodiments, Xs is K or R In any of the aforementioned embodiments, Xs1s E or Q. In any of
the aforementioned embodiments, X7 is H, P, or R. In any of the aforementioned embodiments,
XzisL, T, S or G. In any of the aforementioned embodiments, Xo is A In any of the
aforerpentioned embodiments, Xwois Vor L

{6099} In some embodiments, the polypeptide comprises a SIRPg DI domain that comprises
at least 85% sequence identity {e.g., at least 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% sequence identity} to SEQ 1D NO: 49, wherein each of Xy,
Xa, X5, Xa, Xs, Ko, X7, X3, X9, and X1 are not a wild-type amino acid.

{0091 In some embodiments, the polypeptide of this aspect of the disclosure includes no

more than ten amine acid substitutions relative to the wild-type SIRPa D1 domain having the
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sequence of any one of SEQ 1D NO: 1. In some embodiments, the polypeptide of this aspect of
the disclosure includes no more than seven amino acid substitutions relative to the wild-type

SIRPa 131 domain having the sequence of any one of SEQ ID NO: L.

{6092 In some embodiments, the polypeptide binds CD47 with at least 10-fold greater
binding affinity than the wild-type SIRPo D31 domain having the sequence of SEQ D NO: 1. In
some embodiments, the polypeptide binds CD47 with at least 100-fold greater binding affinity
than the wild-type SIRPo D1 domain having the sequence of SEQ ID NO: 1. In some
embodiments, the polypeptide binds CD47 with at least 1000-fold greater binding affinity than
the wild-type SIRPo D1 domain having the sequence of SEQ ID NGO: 1. In some embodiments, a
SIRPo DI domain variant polypeptide or fragment thereof binds to U147 with a Kp less than 1 x
10 M, less than 5 x 107 M, less than 1 x 107 M, less 5 x 107°M, less than 1 x 107" M or less
than 1 x 1071 M. Tn some embodiments, a STRPe D1 dowain variant polypeptide or fragment
thereof binds to CD47 with a Kp between about 500 nM and 100 nM, between about 100 nM
and 50 nM, between about 5O nM and 10 oM, between about 10 nM and 5 oM, between about S
nM and 1 nM, between about 1 nM and 500 pM, between about 500 pM and 160 pM, between
about 100 pM and 50 pM, or between about S0 pM and 10 pM.

[0093] In another aspect, the disclosure features a polypeptide including a SIRPa D1 domain
variant having a sequence of:
BEELQXIQPDKSVSVAAGESATLHCTXLTSEXGPVGPIGWIR GAGPARXLIYNOX s XeGX
FPRVTTVSEXSTKRENMDESISISXoITPADAGTY YU X oK FREKGSPDTEFK SGAGTELSVR
AKPS (SEQIDNG: 50y, wherein XyisVor L XoisVor L, XsisforF, XaisEor V; XsisK or
RiXsisEorQ, XsisHor P, Xeis Sor T Xsis N or A; and Xio V or §; and wherein the variant
comprises at least one amino acid substitution relative to a wild-type SIRPu D1 domain having

the sequence of SEQ ID NG: 2.

{0094] In some embodiments, the polypeptide comprises the sequence of SEQ 1D NG: 50,
wherein X1 is V or L In any of the aforementioned embodiments in this aspect of the disclosure,
Xz1s V or 1 In any of the aforementioned embodiments, Xz is T or F. In any of the
aforementioned embodiments, X4 is E or V. In any of the aforementioned embodiments, Xsi1s K
or R. In any of the aforementioned embodirents, Xe 13 E or Q. In any of the aforementioned

embodiments, X715 Hor P. In any of the aforementioned embodiments, Xsis S or R. In any of
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the aforementioned embodiments, Xo is N or A. In any of the aforementioned embodiments, Xio

isVorl

{0095] In some embodiments, the polypeptide comprises a SIRPa D1 domain that comprises
at least 85% sequence identity {e.£., at least 86%, 87%, 88%, 89%, 90%, 01%, 92%, 93%, 94%,
5%, 96%, 97%, 98%, 99%, or 100% sequence identity) to SEQ 1D NO: 50, wherein each of X,

Xo, X3 Xa, X5, Xe, X7, Xg, Xo and Xje is not a wild-type amino acid.

j0096] In some embodiments, the polypeptide of this aspect of the disclosure includes no
more than ten amino acid substitutions relative to the wild-type SIRPo D1 domain having the
sequence of SEQ ID NO: 2. In some embodiments, the polypeptide of this aspect of the
disclosure tncludes no more than seven amino acid substitutions relative to the wild-type SIRPo

D1 domain having the sequence of SEQ ID NGO 2.

0097} In some embodiments, the polypeptide binds CD47 with at least 10-fold greater
binding affinity thau the wild-type SIRPa D1 domain having the sequence of SEQ IDNG: 2. In
some embodiments, the polypeptide binds CD47 with at least 100-fold greater binding atfinity
than the wild-type SIRPw D1 domain having the sequence of SEQ ID NG: 2. In some
embodiments, the polypeptide binds CD47 with at least 1000-fold greater binding affinity than
the wild-type SIRPr D1 domain having the sequence of SEQ ID NG: 2. In some embodiments, a
SIRPa 131 domain variant polypeptide or fragment thereof binds to CD347 with a Kp less than I x
108 M, less than 5 x 107 M, less than 1 x 10 M, less 5 x 107'°M, less than 1 x 1079 M or less
than 1 x 1071 M. In some embodiments, a SIRPg D1 domain variant polypeptide or fragment
thereof binds to CD47 with a Kp between about 500 nM and 100 nM, between about 100 nM
and 50 oM, between about 30 nM and 10 nM, between about 10 nM and 5 nM, between about 3
M and 1 oM, between about 1 nM and 500 pM, between about 500 pM and 100 pM, between
about 100 pM and 50 pM, or between about 30 pM and 10 pM.

[6098] In another aspect, the disclosure features a polypeptide including a SIRPo D1 domain
variant having a sequence of:

EEELQXIQPDKSVLVAAGETATLRCTX TSLXGPVGPIQWERRGAGPGR XGLIYNQXGEGX,
FPRVTTVSDX TERNNMDFSIRIGK:ITPADAGTY YOXOKFRKGSPDDVEFKSGAGTELSY
RAKPS(SEQIDNG: 5, wherem Xiis Vor L XoisAor L XsistorF, XaisEorV; Xsis K or

R, Xeis Hor P; X7is L or T) Xsis N or A; and Xois V or 1, and wherein the variant comprises at

37



WO 2022/241157 PCT/US2022/029056

least one aminoe acid substitution relative to a wild-type SIRPg D1 domain having the sequence
of SEQ ID NO: 1.

{0099] In some embodiments, the polypeptide comprises the sequence of SEQ 1D NG: 51,
wherein X; is V or L In any of the aforementioned embodiments in this aspect of the disclosure,
X215 A or L In any of the aforementioned embodiments, XsisTor F. In any of the
aforementioned embodiments, X4 1s E or V. In any of the aforementioned embodiments, Xsis K
or R.In anv of the aforementioned embodiments, Xs is H or P. In any of the aforernentioned
embodiments, X7is L or T. In any of the aforementioned embodiments, Xsis N or A. In any of

the aforementioned embodiments, Xois V or I In some embodiments, Xsisnot V.

[{6100] In some embodiments, the polypeptide comprises the sequence of SEQ ID NG: 51,
wherein Xsis A. In any of the aforementioned embodiments in this aspect of the disclosure, Xz is
A and Xiis V or I In any of the aforementioned embodiments in this aspect of the disclosure, Xz
is A and X213 A or |. In any of the aforementioned embodiments, Xsis A and Xsis{or F. In any
of the aforementioned embodiments, Xsis A and Xais E or V. In some embodiments, Xais not
V. In any of the aforementioned embodiments, Xs is A and X5 is K or R, In any of the
aforementioned embodiments, Xz is A and Xeo i1s H or P. In any of the aforementioned
embodiments, Xsis A and X718 A or V. In any of the aforementioned embodiments, Xsis A and

Xois Vorl

{0101} In some embodiments, the polypeptide comprises the sequence of SEQ ID NO: S1,
wherein Xs is A. In any of the aforementioned embodiments in this aspect of the disclosure, Xz is
A and X 1s | In any of the aforementioned embodiments in this aspect of the disclosure, Xsis A
and X215 I In any of the aforementioned embodiments, Xsis A and X3 is F. In any of the
aforementioned embodiments, Xs is A and Xa is V. In any of the aforementioned embediments,
Xz 18 A and Xs 18 R In any of the aforementioned embodiments, Xs 1s A and Xeis P In any of
the aforementioned embodiments, Xs is A and X7 is T. In any of the aforementioned
embodiments, Xgis A and Xo1s L

[0102] In some embodiments, the polypeptide comprises a SIRPo D1 domain variant that
comprises at least 85% sequence identity {e.g., at feast 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, D6%, 97%, 98%, 99%, or 100% sequence identity) to SEQ ID NO: 51, wherein
each of Xi, Xz X3 X4, X5 X6, X7, Xs and Xo is not a wild-type amino acid.
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{0103] In some embodiments, the polypeptide of this aspect of the disclosure comprises no
more than ten amino acid substitutions relative to the wild-type SIRPo D1 domain having the
sequence of SEQ ID NO: 1. In some embodiments, the polypeptide of this aspect of the
disclosure comprises no more than seven amino acid substitutions relative to the wild-type

SIRPa D1 domain having the sequence of SEQ IDNO: 1.

{0104] In some embodiments, the polypeptide binds CD47 with at least 10-fold greater
binding affinity than the wild-type SIRPo D1 domain having the sequence of SEQIDNG: | In
some embodiments, the polypeptide binds €347 with at least 100-fold greater binding affinity
than the wild-type SIRPu D1 domain having the sequence of SEQ D NOs: 1. In some
embodiments, the polypeptide binds CD47 with at least 1000-fold greater binding affinity than
the wild-type SIRPu D1 domain having the sequence of SEQ D NG: 1. In some embodiments, a
SIRPo D1 dorsain variant polypeptide or fragment thereof binds to CD47 with a Ko less than I x
10°% M, fess than 5 x 10°M, less than 1 x 10 M, less 5 x 107'°M, less than 1 x 1079 M or less
than 1 x 1071 M. In some embodiments, a SIRPg D1 domain variant polypeptide or fragment
thereof binds to CD47 with a Kp between about 500 nM and 100 oM, between about 100 nM
and 50 nM, between about 50 nM and 10 nM, between about 10 aM and 5 nM, between about 5
aM and 1 nM, between about 1 nM and 500 pM, between about 500 pM and 100 pM, between
about 100 pM and 50 pM, or between about 50 pM and 10 pM.

{3165] In another aspect, the disclosure features a polypeptide wncluding a SIRPo D1 domain
variant having a sequence of:
EEELOXAQPDKSVLVAAGETATLRCTXGTSLXPVGPIOWEFRGAGPGRELIY NOQXUEGXSF
PRVTTVSDXsTKRNNMDFSIRIGXATPADAGTYYCVKFRKGSPRDDVEFKSGAGTELSVR
AKPS (SEQID NG 222), wherein Xyis V, L, or E Xois A, Lor L, X5 is LT, S, or F; Xeis K or
R; XsisHorPB;, Xeis L, T, or G; X718 N or A; and wherein the variant comprises at least one
amino acid substitution relative to a wild-type SIRPa D1 domain having a sequence according to

SEQ ID NO: 1.

[0106] In some embodiments, the polypeptide comprises the sequence of SEQ D NO: 222,
wherein X3 is V, L, or | In any of the aforementioned embodiments in this aspect of the
disclosure, Xz 18 A, L, or L. In any of the aforementioned embodiments, X518 L T, 5, or F. In any

of the aforementioned embodiments, Xa is K or R. In any of the aforementioned embodiments,
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Xsis H or P In any of the aforementioned embodiments, Xeis L, T, or G. In any of the

aforementioned embodiments, X7is N or A

{0107] In some embodiments, the polypeptide comprises the sequence of SEQ 1D NG: 222,
wherein X; is V or L In any of the aforementioned embodiments in this aspect of the disclosure,
X215 A or L In any of the aforementioned embodiments, XsisTor F. In any of the
aforementioned embodiments, X4 1s K or R. In any of the aforementioned embodiments, Xsis H
or P. In any of the aforementioned embodiments, Xsis L or T. In any of the aforementioned

embodiments, X7 is N or A.

{6108 In some embodiments, the polypeptide comprises the sequence of SEQ 1D NO: 222,
wherein X71is A. In any of the aforementioned embodiments in this aspect of the disclosure, X7 is
Aand X1 is Voor I In any of the aforementioned embodiments in this aspect of the disclosure, X7
is A and Xz 18 A or L In any of the aforementioned embodiments, X715 A and Xz islor F. In any
of the aforementioned embodiments, X7 is A and Xa is K or R. In any of the aforementioned
embodiments, X7 15 A and X5 is H or P In any of the aforementioned embodiments, X7 is A and

XeisLorT.

{0169] In some embodiments, the polypeptide comprises the sequence of SEQ 1D NO: 222,
wherein X7 is A. In any of the aforementioned embodiments in this aspect of the disclosure, X7 13
Aand X1is | In any of the aforementioned embodiments in this aspect of the disclosure, X7is A
and Xz 1s L In any of the aforementioned embodiments, X718 A and X3 1s F. In any of the
aforementioned embodiments, X7 is A and X4 is R. In any of the aforementioned embodiments,

X7is A and Xsis P. In any of the aforementioned embodiments, X71s A and Xeis T.

6110} In some embodiments, the polvpeptide comprises a SIRPo D1 domain that coraprises
at least 85% sequence identity {(e.2., at least 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% sequence identity} to SEQ D NO: 222, wherein each of

X1, Xg, Xz X4 Xs, X, and X7 18 not a wild-type amino acid.

{0111} In some embodiments, the polypeptide of this aspect of the disclosure includes no
more than ten amino acid substitutions relative to the wild-type SIRPa D1 domain having the
sequence of SEQ ID NO: 1. In some erbodirvents, the polypeptide of this aspect of the
disclosure includes ne more than seven amino acid substitutions relative to the wild-type SIRPg
D1 domain having the sequence of SEQ IDNO: 1.
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j0112] In some embodiments, the polypeptide binds CD47 with at least 10-fold greater
binding affinity than the wild-type SIRPa D1 domain having the sequence of SEQ IDNG: 1. In
some embodiments, the polypeptide binds €347 with at least 100-fold greater binding affinity
than the wild-type SIRPu D1 domain having the sequence of SEQ ID NG: 1 In some
embodiments, the polypeptide binds CI47 with at least 1000-fold greater binding affinity than
the wild-type SIRPr D1 domain having the sequence of SEQ ID NG: 1 In some embodiments,
fragments include polypeptides of less than 10 amivo acids in length, about 10 amivo acids in
fength, about 20 amino acids in length, about 30 amino acids in length, about 40 amino acids in
fength, about 50 amino acids in length, about 60 amino acids in length, about 70 amino acids in
length, about 80 amino acids in length, about 90 amino acids in length, about 100 amino acids in
ength, or more than about 100 amino acids in fength. Fragments retain the ability to bind to
CD47. Preferably, SIRPa D1 domain variant polypeptides and fragments thereof bind to CD47
with a higher affinity than a SIRPu polypeptide binds to CD47. For example, in some
embodiments, a SIRPo D1 domain variant polypeptide or fragment thereof binds to CD47 with a
Kp less than 1 x 10% M, less than 5 x 107 M, less than 1 x 107 M, less 5 x 107'%M, less than 1 x
107 M or less than 1 x 1071 M. In some embodiments, a SIRPu D1 domain variant polypeptide
or fragment thereof binds to CD47 with a Kp between about 500 nM and 100 nM, between about
100 nM and 50 oM, between about 50 nM and 10 oM, between about 10 nM and S oM, between
about 5 oM and | nM, between about 1 nM and 500 pM, between about 500 pM and 100 pM,

between about 100 pM and 50 pM, or between about 50 pM and 10 pM.

{0113] I another aspect, the disclosure features a polypeptide including a SIRPa D1 domain
variant having a sequence of’
BEELQXGIGPDKSVSVAAGESATLHCTXOTSLAGPVGPIQWEFRGAGPARELIYNGXUEGXEFP
RVTTVSEXcTKRENMDFESISISXATPADAGTYYCVKFRKGSPDTEFKSGAGTELSYRAKP
S(SEQIDNG: 212), wherein Xyis V, L, or E Xo sV, Lor L; X5 is LT, S, or F; Xeis K or B
Xsis H, P, or R, Xeis 8, T, or G; X7is N or A; and wherein the variant comprises at least one
amino acid substitution relative to a wild-type SIRPg D1 domain having the sequence of SEQ 1D

NG: 2

{0114] In some embodiments, the polypeptide comprises the sequence of SEQ D NG: 212,
wherein X1 is V, L, or I In any of the aforementioned embodiments in this aspect of the

disclosure, X218 V, I, or L. In any of the aforementioned embodiments, Xz is L, T, S, or F. In any
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of the aforementioned embodiments, X418 K or R. In any of the aforementioned embodiments,
Xsis H or P. In any of the aforementioned embodiments, Xs 18 8, T, or G In any of the

aforementioned embodiments, X7 is N or A,

{6115] In some embodiments, the polypeptide comprises the sequence of SEQ 1D NOG: 212,
wherein Xiis V or L In any of the aforementioned embodiments in this aspect of the disclosure,
Xz is V or L In any of the aforementioned embodiments, Xsistor F. In any of the
aforementioned embodiments, X415 K or R. In any of the aforementioned ernbodiments, Xsis H
or P. In any of the aforementioned embodiments, Xs1s 8 or T. In any of the aforementioned

embodiments, X713 N or A.

[6116] In some embodiments, the polypeptide comprises the sequence of SEQ 1D NG: 212,
wherein X71s A. In any of the aforementioned embodiments in this aspect of the disclosure, X7 is
A and Xiis V or I In any of the aforementioned embodiments in this aspect of the disclosure, X7
is A and X213 V or | In any of the aforementioned embodiments, X7is A and Xsis{or F. In any
of the aforementioned embodiments, X7 1s A and Xa1s K or R. In any of the aforementioned
embodiments, X715 A and Xsis H or P. In any of the aforementioned embodiments, X7 is A and
XeisSorT.

{117} In some embodiments, the polypeptide comprises the sequence of SEQ ID NG: 212,
wherein X7 is A. In any of the aforementioned embodiments in this aspect of the disclosure, X7 is
Aand Xy 1s b In any of the aforementioned embodiments in this aspect of the disclosure, X718 A
and Xz 1s 1 In any of the aforementioned embodiments, X71s A and X3 is F. [n any of the
aforementioned embodiments, X7 is A and X4 18 R, In any of the aforementioned embodiments,

¥X71s A and Xsis P Io any of the aforementioned embodiments, X7is A and Xeis T.

{0118} In some embodiments, the polypeptide comprises a SIRPa D21 domain having at least
85% sequence identity (e.g., at least 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
6%, 97%, 98%, 99%, or 100% sequence identity) to SEQ ID NO: 212, wherein each of X3, Xz,

X3, X4, X5, Xe, and X5 1s not a wild-type amino acid.

{04119} In some embodiments, the polypeptide of this aspect of the disclosure includes no
more than ten amino acid substitutions relative to the wild-type SIRPo D1 domain having the
sequence of SEQ ID NO: 2. In some embodiments, the polypeptide of this aspect of the
disclosure includes no more than seven amino acid substitutions relative to the wild-type SIRPo
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D1 domain having the sequence of SEQ 1D NO: 2.

{012¢] In some embodiments, the polypeptide binds CD47 with at least 10-fold greater
binding affinity thau the wild-type SIRPa D1 domain having the sequence of SEQ IDNG: 2. In
some embodiments, the polypeptide binds CD47 with at least 100-told greater binding affinity
than the wild-type SIRPa D1 domain having the sequence of SEQ ID NG: 2. v some
embodiments, the polypeptide binds CD47 with at least 1000-fold greater binding affinity than
the wild-type SIRPo D1 domain having the sequence of SEQ ID NG: 2. In some embodiments,
fragments include polypeptides of less than 10 amino acids in length, about 10 amino acids in
fength, about 20 amino acids in length, about 30 amino acids in length, about 40 amino acids in
length, about 50 aminoc acids in length, about 60 amino acids in length, about 70 amino acids in
length, about 80 amino acids in length, about 90 amino acids in length, about 100 amino acids in
length, or roore than about 100 amino acids in length. Fragments retain the ability to bind to
CD47. Preferably, SIRPu D1 domain variant polypeptides and fragments thereof bind to CD47
with a higher affinity than a SIRPu polypeptide binds to CD47. For example, in some
embodiments, a SIRPo 1 domain variant polypeptide or fragment thereof binds to CD47 with a
Kp less than 1 x 10 M, less than 5 x 10 M, less than 1 x 107 M, less 5 x 1079M, less than 1 x
10719M or less than 1 x 107 M. In some embodiments, a SIRPo D1 domain variant polypeptide
or fragment thereof binds to CD47 with a Kp between about 500 nM and 100 uM, between about
100 nM and 50 oM, between about 50 nM and 10 oM, between about 10 nM and S oM, between
about 5 nM and | oM, between about 1 nM and 500 pM, between about 500 pM and 100 pM,

between about 100 pM and S0 pM, or between about 50 pM and 10 pM.

{0121} Described herein, in some embodiments, is a polypeptide comprising a SIRPa I
domain variant having a sequence according to:

BEELOQXUIQPDKSVLVAAGETATLRCTX TSLAGPVGPIQWIFRGAGPGRXLIYNOXXeGXy
FPRVTTYSDXsTKRNNMDFSIRIGX o X0 X X ADAGTY YO X KFRKGSPEDVEFKSGAG
TELSVRAKPS (SEGIDNG: 218}, wherem Xais V, L, or I Xo s A, V. L, or E X518 LS, T, or
FoXaisE LorV, XsisKarR XsisEorQ; Xois H R or P, Xeis SG, L, or T; Xoisany
amino acid; Xio 18 any amino acid; X is any amino acid; Xz is any amino acid; and Xz 18 V or
I; and wherein the SIRPa D1 domain variant comprises at least two aming acid substitutions

relative to a wild-type SIRPw D1 domain having a sequence according to SEQ ID NG: 1.
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{0122} In some embodiments, the polypeptide comprises the sequence of SEQ D NG: 212,
wherein X1, wherein Xo ts AL In any of the aforementioned embodiments in this aspect of the
disclosure, Xsis N. In any of the aforementioned embodiments in this aspect of the disclosure
Xieis I Inany of the aforementioned embodiments in this aspect of the disclosure Xo 1s N and
X10is P. In any of the aforementioned embodiments in this aspect of the disclosure Xo is N and
X11 is any amino actd other than 8, T, or C. In any of the aforementioned embodiments in this
aspect of the disclosure X1 is T, o any of the aforementioned embodiments in this aspect of the
disclosure X1 is an amino acid other than T. In any of the aforementioned embodiments in this
aspect of the disclosure X215 P. In any of the aforementioned embodiments in this aspect of the

disclosure Xo is N and X2 is any amino acid other than P,

{0123] Described herein, in some embodiments, is a polypeptide comprising a SIRPg D1
domain variant having a sequence according to
FEELQXGIGPDKSVLVAAGETATLRCTXTSL2GPYVGPIGWEFRGAGPGRIGEIYNOX s X6 GX5
FPRVTTVSDXsTKRNNMDFSIRIGXoITX 10 ADAGTYYCX i KFRKGSPBDVEFKSGAGTEL
SYRAKPS (SEQGID NO: 219}, wherein Xpis V, Loor [ Xots A, V. L or E X5 L 8, T, or Fry Xa
sE L or V. XsisKoR XeisEorQ; XoisH, R oorP; Xz 85, G L, or T; Xois N; Xy is any
amino acid other than P; and X11is V or §; and wherein the SIRPa D1 domain variant comprises
at least two amino acid substitutions relative to a wild-type SIRPa D1 domain having a sequence

according to SEQ ID NO: 1

[6124] In another aspect of the disclosure, compositions are disclosed herein which inchude a
SIRPo D1 domain variant polypeptide having the amino acid sequence of SEQ ID NO: 48, ora
fragment thereof. In some embodiments, the SIRPq D1 domain variant polypeptide or fragment
thereof binds to CD47 with a higher affinity compared to the affinity that a SIRPa pelypeptide
binds to the CD47. In some embodirents, the SIRPa D1 domain vanant polypeptide binds to
CD47 with a Kp less than 1 x 10™M, or less than 1 x 107 M, less than 1 x 10" M or less than 1 x
107H M. In some embodiments, the above-mentioned SIRPo D1 domain variant polypeptides are
attached or fused to a second polypeptide. In some embodiments, the second polypeptide

includes, without limitation, an Fe polypeptide, an Fc variant or a fragment of the foregoing.

{3125] Without limiting the foregoing, in some embodiments, a SIRPa D1 domain varant

polypeptide is selected from any one of SEQ 13 NOs: 53-87 and 213 shown in Table 6.
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Table 6. SIRPa Variant Polypeptides

SEQ 1D NQ:

Amino Acid Sequence

EEELQUQPDKSVSVAAGESAILHCTITSLFPVGPIQWERGAGPARVLIYNGRE
GPFPRVTTVSETTRKRENMDESISISNITPADAGTYYCIKFRKGSPDTEFKSGAG
TELSVRAKPS

54

EEELQVIQPDKSVSVAAGESAHL HOTVTSLEPVGPIQWEFRGAGPARELIYNQR
QGPFPRVTTVSESTKRENMDFSISISNITPADAGTYYCVRFRKGSPDTEFKSG
AGTELSVRAKPS

2
v

EEELOVIQPDKSVSVAAGESAILHCTITSLEPVGPIQWFRGAGPARVLIYNGR
QGPFPRVTTVSETTKRENMDFESISISNITPADAGTYYCIKFREKGSPDTEFKSGA
GTELSVRAKPS

56

EEELGQHOPDKSVSVAAGESAILHCTVTISLFPVGPIQWFRGAGPARVLIYNQR
QGPFPRVTTVSETTKRENMDFSISISNITPADAGTY YCIKFRKGSPDTEFKSGA
GTELSVRAKPS

EEELQUQPDKSVSVAAGESATHCTITSLIPVGPIOWEFRGAGPARVLIYNQRQ
GPFPRVTTVSETTRKRENMDESISISNITPADAGTY Y CIKFRKGSPDTEFKSGAG
TELSVRAKPS

58

EEFLQHOPDKSVSVAAGESAILHCTITSLFPVGPIOWEFRGAGPARELIYNQRO
GPFPRVTTVSETTKRENMDFSISISNITPADAGTY YCIKFRKGSPDTEFKSGAG
TELSVRAKPS

EEELQUQPDKSVSVAAGESAILHCTITSLEPVGPIQWEFRGAGPARVLIYNQKQ
GPFPRVTTVSETTRRENMDFESISISNITPADAGTY YCIKFRKGSPDTEFKSGAG
TELSVRAKPS

60

EEELQUGPDKSVSVAAGESAILHCTITSLFPVGPIQWEFRGAGPARVLIYNQRE
GPFPRVTTVSETTKRENMDFESISISNITPADAGTY YCIKFRKGSPDTEFKSGAG
TELSVRAKPS
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SEQ 1B NG:

Amino Acid Sequence

61

EEFLGQHOPDKSVSVAAGESAILHCTITSLIPVGPIQWEFRGAGPARVLIYNQRQ
GHFPRVTTVSETTKRENMDFSISISNITPADAGTY Y CIKFREGSPDTEFKSGA
FTELSVRAKPS

62

EEELQUQPDKSVSVAAGESAILHCTITSLEPVGPIQWEFRGAGPARVLIYNQRO
GPFPRVTTVSESTKRENMDFSISISNITPADAGTY YCIKFRKGSPDTEFKSGAG
TELSVRAKPS

EEELGUHGPDKSVSVAAGESAILHCTITSLFPVGPIQWEFRGAGPARVLIYNQRQ
GPFPRVTTVSETTKRENMDESISISNITPADAGTY YOCVRKFRKGSPDTEFKSGA
GTELSVRAKPS

EEELOQVIQPDKSVSVAAGESARLHCTVTSLIPVGPIQWEFRGAGPARELIYNQOR
EGPFPRVTTVSESTEKRENMUDFSISISNITPADAGTY Y CVKFRKGSPDTEFKSG
AGTELSVRAKPS

65

EEELQVIQPDKSVSVAAGESARLHUTVTSLEPVGPIQWEFRGAGPARELIYNQR
EGPFPRVTTVSESTKRENMDFSISISNITPADAGTYYCVRKFREKGSPDTEFKSG
AGTELSVRAKPS

66

EEELOVIQPDKSYVSVAAGESAILHCTITSLFPVGPIQWEFRGAGPARELIYNQR
EGPFPRVTTVSESTKRENMDFESISISNITPADAGTYYCVKFRKGSPDTEFKSG
AGTELSVRAKPS

(o
~J

EEELQVIQPDKSVSVAAGESAH HOTITSLEPVGPIQWEFRGAGPARELIYNQR
EGPFPRVITVSETTRRENMDFSISISNITPADAGTYYCVKFRKGSPDTEFKSG
AGTELSVRAKPS

68

EEELQUQPDKSVSVAAGESAILHCTITSLFPVGPIQWEFRGAGPARELIYNQRE
GPFPRVTTVSESTKRENMDFSISISNITPADAGTYYCVRFRKGSPDTEFKSGA
GTELSVRAKPS
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SEQ IB NO:

Amino Acid Sequence

69

EEELQVIQPDKSVSVAAGESAILHCTITSLIPVGPIQWEFRGAGPARELIYNQRE
GPFPRVTTVSESTEKRENMDESISISNITPADAGTY Y CVKFRKGSPDTEFKSGA
FTELSVRAKPS

70

EEELQUQPDKSVSVAAGESAILHCTITSLEPVGPIQWEFRGAGPARELIYNQRE
GPFPRVTTVSETTRKRENMDFESISISNITPADAGTYYCVRKFREKGSPDTEFKSGA
GTELSVRAKPS

~d
[S—y

EEELQVIQPDKSVEVAAGETATLRCOTATSLFPVGPIQOWERGAGPGRELIYNQ
ROQGPFPRVTTVSDLTEKRNNMDFESIRIGNITPADAGTY YCVEKFRKGSPDDVEF
KSGAGIELSVRAKPS

72

EEELQUQPDKSVEVAAGETATLROTITSLFPVGPIQWEFRGAGPGRELIYNQRE
GPFPRVTTVSDLTKRNNMDFSIRIGNITPADAGTY YCVKFREGSPDIRWEFKS
GAGTELSVRAKES

~J
fos

EEELQVIQPDKSVEVAAGETATLROTITSLFPVGPIQWERRGAGPGRELIYNQR
EGPFPRVTTVSDTTKRNNMDFSIRIGNITPADAGTYYCVKFRKGSPRDVEFK
SGAGTELSVRAKPS

74

EEELQUQPDKSVLVAAGETATLRCTITSLFPVGPIQWERGAGPGRELIYNORE
GPFPRVTTVSDTTKRNNMDFSIRIGNITPARDAGTY YCVKFRKGSPDDVEFKS
GAGTELSVRAKPS

EEELQVIQPDKSVEVAAGETATLROTITSLFPVGPIQWERRGAGPGRELIYNQR
EGPFPRVTTVSDLTKRNNMDFSIRIGNITPADAGTYYCVKFRKGSPDDVEFK
SGAGTELSVRAKPS

76

EEELOVIQPDKSVLYVAAGETATLRCTATSLEFPVGPIGWEFRGAGPGRELIYNG
REGPFPRVTTVSDLTKRNNMDFSIRIGNITPADAGTYYCVEKFRKGSPDDVEF
KSGAGTELSVRAKPS
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SEQ IB NO:

Amino Acid Sequence

~3
~d

EEFLGQHGPDKSVLVAAGETATLRCTITSLFPVEPIQWEFRGAGPGRVLIYNQR
QGPFPRVTTVSDTTKRNNMDESIRIGNITPADAGTY YCIKFRKGSPDDVEFKS
sAGTELSVRAKPS

78

EEELQUQPDKSVEVAAGETATLROTITSLFPYGPIQWEFRGAGPGRVLIYNGR
QGPFPRVTTVSDTTRRNNMDFSIRIGATTPADAGTYYCIKFREGSPDDVEFKS
GAGTELSVRAKPS

EEELQVIQPDKSVEVAAGETATLRCOTATSLFPVGPIQOWERGAGPGRELIYNQ
ROQGPFPRVTTVSDLTEKRNNMDFESIRIGAITPADAGTY YCVKFRKGSPDDVEF
KSGAGIELSVRAKPS

80

EEELQUQPDKSVEVAAGETATLRUTITSLFPYGPIQWEFRGAGPGRVLIYNGR
EGPFPRVTTVSDTTRKRNNMDFSIRIGATTPADAGTY YCIKFRKGSPDDVEFKS
GAGTELSVRAKES

81

EEELQVIQPDKSVEVAAGETATLROTATSLFPVGPIQWERGAGPGRELIYNQ
REGPFPRVTITYSDLTKRNNMDFESIRIGAITPADAGTYYCVKFRRKGSPDDVEF
KSGAGTELSVRAKPS

82

EEELOVIGPDKSVLVAAGETATLRCTITSLFPVGPIQOWEFRGAGPGRELIYNGR
EGPFPRVTTVSDLTKRNNMDFSIRIGAITPADAGTY YCVKFRKGSPDDVEFK
SGAGTELSVRAKPS

EEELQUOGPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRELIYNQRE
GPFPRVTTVSDLTRRNNMDFSIRIGAITPADAGTY YCVEFRKGSPDDVEFKS
GAGTELSVRAKPS

84

EEELOVIQPDKSVLYVAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNQOR
EGPFPRVTTVSDTTRRNNMDFSIRIGATTPADAGTY YCVRFRKGSPDDVEFK
SGAGTELSVRAKPS
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SEQ IB NO:

Amino Acid Sequence

85

EEFLGHOPDKSVEVAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNQRE
GPFPRVTTVSDTTERNNMDFSIRIGAITPADAGTY YCVYKFRKGSPDDVEFKS
sAGTELSVRAKPS

86

EEELQUQPDKSVEVAAGETATLROTITSLFPYGPIQWEFRGAGPGRVLIYNGR
QGPFPRVTTVSDTTRRNNMDFSIRIGNITPADAGTYYCIKFREGSPDDVEFKS
GAGTELSVRAKPS

e2e]
~d

EEELQVIQPDKSVEVAAGETATLRCOTATSLIPVGPIOWEFRGAGPGRELIYNGK
EGHFPRVTTVSDLTKRNNMDFSIRIGNITPADAGTYYCVKFRKGSPDDVEFK
SGAGTELSVRAKPS

195

EEELQUQPDKSVEVAAGETATLRCTMTSEFPVGPIQWERGAGPGRELIYNQR
EGPFPRVTTVSDTTRKRNNMDFSIRIGATTPADAGTY YCVRFRKGSPDDVEFK
SGAGTELSVRAKPS

196

EEELQHOPDKSVEVAAGETATLRCTITSLEKPYVGPIQWEFRGAGPGRELIYNQR
EGPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTYYCVKFRKGSPRDVEFRK
SGAGTELSVRAKPS

197

EEELOQUQPDKSVLVAAGETATLRCTITSLRPVGPIQWFRGAGPGRELIYNGR
EGPFPRVTTVSDTTRKRNNMDFSIRIGAITPADAGTY YCVKFRKGSPDDVEFK
SGAGTELSVRAKPS

198

EEELQUOGPDKSVEVAAGETATLRCTITSLYPVGPIGWEFRGAGPGRELIYNQR
EGPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTYYCVKFRKGSPDDVEFK
SGAGTELSVRAKPS

199

EEELQUQPDKSVEVAAGETATLROTITSLFPYGPIQWEFRGAGPGRELIYNGR
DGPFPRVTTVSDTTEKRNNMDFSIRIGAITPADAGTY Y CVKFREKGSPDDVEFK
SGAGTELSVRAKPS
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SEQ IB NO:

Amino Acid Sequence

200

EEFLGHOPDKSVEVAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNQRE
GPFPRVTTVSDTTERNNMDEFSIRIGAITPADAGTYYCVKFRKGIPDDVEFKSG
AGTELSVRAKPS

EEELQUQPDKSVEVAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNQRE
GPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTY YCVKFREKGMPDDVEFKS
GAGTELSVRAKPS

202

EEELGUHOGPDKSVEVAAGETATLRCTITSLFPV GPIQWFRGAGPGRELIYNQRE
GPFPRVTTVSDTTRRNNMDFSIRIGAITPADAGT Y YCVEFRKGSPOVEFKSG
AGTELSVRAKPS

203

EEELQUQPDKSVEVAAGETATLROTITSLFPVGPIQWEFRGAGPGRELIYNQRE
GPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTYYCVKFREGSSEPDVEFKS
GAGTELSVRAKES

204

EEELQHOPDKSVEVAAGETATLRCTITSLRPVGPIQWEFRGAGPGRELIYNQR
DGPEPRYTTVSDTTKRNNMBFSIRIGAITPADAGTY YCVRFREKGSPDDVEFK
SGAGTELSVRAKPS

205

EEELOQUQPDKSVLVAAGETATLRCTITSLRPVGPIQWFRGAGPGRELIYNGR
EGPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTY YCVEKFRKGIPDDVEFKS
GAGTELSVRAKPS

206

EEELQUOGPDKSVEVAAGETATLRCTITSLRPVGPIOWFRGAGPGRELIYNQGR
DGPFPRVYTTVSDTTKRNNMDFSIRIGAITPADAGTY YCVRFRKGIPDDVEFKS
GAGTELSVRAKPS

EEELQUQPDKSVEVAAGETATLRCTITSLYPVGPIQWEFRGAGPGRELIYNOR
DGPFPRVTTVSDTTEKRNNMDFSIRIGAITPADAGTY Y CVKFREKGSPDDVEFK
SGAGTELSVRAKPS
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SEQ 1B NG: Amino Acid Sequence

EEFLGQHOGPDKSVEVAAGETATLRCTITSLYPVGPIGWERGAGPGRELIYNGQR
208 EGPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTYYCVKFRKGIPDDVEFKS
sAGTELSVRAKPS

EEELQUQPDKSVEVAAGETATLRCTITSLYPVGPIQWEFRGAGPGRELIYNOR
209 DGPFPRVTTVSDTTEKRNNMDFSIRIGAITPADAGTYYCVKFRKGIPDDVEFKS
GAGTELSVRAKPS

EEELGUHOPDKSVEVAAGETATLRCTITSLFPVGPIQWFRGAGPGRELIYNGR
210 DGPEFPRVTTVSDTTKRNNMDFESIRIGAITPADAGTY YCVEFRKGIPDDVEFKS
GAGTELSVRAKPS

EEELOQVIQPDKSVLVAAGETATLRCTATSLEFPVGPIQWEFRGAGPGRELIYNG
213 ROGPFPRVTITVSDLTKRNNMDFESIRIGNITVADAGTYYCVKFRKGSPDDVEF
KSGAGTELSVRAKPS

{0126] In sore embodiments, the polypeptide comprises a SIRPo D1 domain variant that has
at least 85% sequence identity (e.g., at least 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,

95%, 96%, 97%, 98%, 99%, or 100% sequence identity) to any variant provided in Table 6.

{0127} In some embodiments, the polypeptide comprises a SIRPa D1 domain that has at
least 85% sequence identity {e.g., at least 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 04%,
5%, 96%, 97%, 98%, 99%, or 100% sequence identity} to SEQ ID NOs: 80, 81, or 85 in Table
&

Fe Bomain Varianss and Fusion Polypeptides Comprising Same

{0128} Disclosed herein, in some embodiments, are polypeptides comprising a signal-
regulatory protein o (SIRP-o} P1 variant comprising a SIRPa D domain, or a fragment thereof,
having an amino acid mutation at residue 80 relative to a wild-type SIRPo D1 domain {e.g., a
wild-type SIRPa D1 domain set forth in SEQ ID NG 1 or 2); and at least one additional amino

acid mutation relative to a wild-type SIRPa D1 domain (e.g., a wild-type SIRPg D1 domain set

~
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forth in SEQ D NG 1 or 2) at a residue selected from the group consisting of’ residue 6, residue

27, residue 31, residue 47, residue 53, residue 34, residue 56, residue 66, and residue 92,

{0129] Also disclosed herein, in some embodiments, are Fo domain variant dimers, wherein
the Fc domain vartant dimer comprises two Fc domain variants, wherein each Fc domain variant
independently is selected from (i) a human IgG1 Fo region consisting of mutations L234A,
L235A, G237A, and N297A,; (ii) a human 1gG2 Fe region consisting of mutations A3308, P3318S
and N297A; or (it1) a human 1gG4 Fo region comprising mutations 8228P, E233P, F234V,
1.235A, delG236, and N297A.

{6136} Antibodies that target cell surface antigens can trigger immunostimulatory and
effector functions that are associated with Fe receptor (FeR) engagement on immune cells,
There are a number of Fe receptors that are specific for particular classes of antibodies, inciuding
Ig( (gamma receptors), IgE {(eta receptors), IgA (alpha receptors) and IgM (mu receptors).
Binding of the Fe region to Fe receptors on cell surfaces can trigger a number of biological
responses including phagocytosis of antibody-coated particles (antibody-dependent cell-
roediated phagocytosis, or ADCP), clearance of immune complexes, lysis of antibody-coated
cells by killer cells {antibody-dependent cell-mediated cytotoxicity, or ADRCC) and, release of
inflammatory mediators, placental trausfer, and coutrol of immunoglobulin production.
Additionally, binding of the C1 component of complement to antibodies can activate the
complement 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 in autoimmune hypersensitivity or other immunological disorders.
VYartant Fc regions with reduced or ablated ability to bind certain Fc receptors are useful for
developing therapeutic antibodies and Fe-fusion polypeptide constructs which act by targeting,
activating, or neutralizing ligand functions while not damaging or destroying tocal cells or

tissues.

{0134} In some embodiments, a SIRPa D1 polypeptide construct comprises a non-naturally
cccurring SIRPo DI domain variant Hinked to an Fe domain variant which forms an Fe domain
having ablated or reduced effector function.

{0132} In some embodiments, a Fc domain variant refers to a polypeptide chain that includes
second and third antibody constant domains {e.g., CHZ and CH3)}. In some embodiments, an Fc
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domain variant also includes a hinge domain. In some embodiments, the Fc domain variant is of
any immunogiobulin antibody isotype, including IgG, IgE, IgM, IgA, and g3, Additionally, in
some embodiments, an Fo domain variant is of any IgG subtype (e.g., 1gG1, 122, 12324,
IgG2b, IgGle, 1gG3, and Ig(G4). In some embodiments, an Fo domain variant comprises as many
as ten aminc acid modifications (e.g., insertions, deletions and/or substitutions) relative to a
wild-type Fc domain monomer sequence {e.g., 1-10, 1-8 1-6, 1-4 amino acid substitutions,
additions or insertions, deletions, or combinations thereof) that alter the interaction between an

Fe¢ domain and an Fc receptor.

{0133] As used herein, the term “Fc domain dimer” refers to a dimer of two Fe domains. In a
wild-type Fc domain dimer, two wild-type Fe domains dimerize by the interaction between the
two CH3 antibody constant domains, as well as one or more disulfide bonds that form between

the hinge domains of the two dimerized Fc domains.

{0134} As used herein, the term “Fe domain dimer variant” comprises at least one Fe domain
variant. In some embodiments, an Fo domain dimer variant comprises F¢ domain variants that
are mutated to lack effector functions, for example a “dead Fe domain dimer variant.” In some
embodiments, each of the Fc domains in an Fo domain dimer variant includes amino acid
substitutions in the CH2 antibody constant domain to reduce the interaction or binding between
the Fc domain dimer variant and an Fc receptor, such as an Foy receptor (FeyR), an Feo receptor

(FeaR), or an Fee (FeeR).

[6135] In some embodiments, a 8IRPa D1 domain variant {e.g., any of the variants described
in Tables 2, 5, and 6} is fused to an F¢ domain variant of an immunoglobulin or a fragment of an
Fe domain variant. In some embodiments, an Fo domain variant of an immunoglobulin or g
fragment of an Fc domain variant is capable of forming an Fc domain dimer with another Fe
domain variant. In some embodiments, an Fo domain variant of an immunoglobulin or a
fragment of an Fc domain variant is not capable of forming an Fe domain dimer with another ¥¢
domain variant. In some embodiments, an Fc domain variant or a fragment of an Fe domain
variant is fused to a pelypeptide of the disclosure to increase serum half-life of the polypeptide.
In some embodiments, an Fc domain variant or a fragment of an Fc domain variant fused to a
polypeptide of the disclosure dimerizes with a second Fe domain varnant to form an Fe domain

dimer variant which binds an Fc receptor, or alternatively, an Fc domain variant binds to an Fe
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receptor. In some embodiments, an Fc domain variant or a fragment of the Fc domain variant
fused to a polypeptide to increase serum half-life of the polypeptide does not induce any immune

system-related response.

{6136} In some embodiments, a SIRPa polypeptide or construct provided herein includes a
SIRPg D1 domain or variant thereof joined to a first Fe domain variant and an antibody variable
domain joined to a second F¢ domain variant, in which the first and second Fo domain variants
combine to form an Fe domain dimer variant {e.g., a heterodimeric Fc domain dimer variant). An
Fc domain dimer is the protein structure that is found at the C-terminus of an immunoglobulin.
An F¢ domatin dimer includes two Fo domains that are dimerized by the interaction between the
CH3 antibody constant domains. A wild-type Fc domain dimer forms the minimum structure that

binds to an Fc receptor, e.g., FeyRl, FeyRlila, FeyRilb, FoyRUla, FoyRItlb, and FoyRIY.

{3137} The Fc domain dimer is not involved directly in binding an antibody to its target, but
can be involved in various effector functions, such as participation of the antibody in antibody-
dependent cellular toxicity. In some embodiments, the Fe domain 1in a SIRPa polypeptide or
construct of the disclosure comprises amino acid substitutions, additions or insertions, deletions,
or any combinations thereof that lead to decreased effector function such as decreased antibody-
dependent cell-mediated cytotoxicity (ADCC), decreased complement-dependent cytolysis
{CD(), decreased antibody-dependent cell-mediated phagocytosis (ADCP), or any combinations
thereof. In some embodiments, the SIRPuo polypeptides or constructs of the disclosure are
characterized by decreased binding {e.g., minimal binding or absence of binding} to a human Fc
receptor and decreased binding {(e.g., minimal binding or absence of binding) to complement
protein Clq. In some embodiments, the SIRPa constructs of the disclosure are characterized by
decreased binding (e.g., minimal binding or absence of binding} to human FoyRI, FoyRUA,
FoyRIIB, FeyRIIB, or any combinations thereof, and Clg. To alter or reduce an antibody-
dependent effector function, such as ADCC, CRC, ADCP, or any combinations thereof, in some
embodiments, the Fc domains in SIRPo constructs of the disclosure are of the 1gG class and
comprise one or more amino acid substitutions at E233, 1.234, 1.235, G236, G237, D265, D270,
N297, E318, K320, K322, A327, A330, P331, or P329 {(numbering according to the EU index of
Kabat {Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service, National

Institutes of Health, Bethesda, MD. (1991))).
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{0138] In some embodiments, polypeptide constructs comprising a non-native Fc region
described herein exhibit reduced or ablated binding to at least one of Fey receptors CD16a,
C32a, €32, CD32¢, and CD64 as compared to a polypeptide construct comprising a native
Fe region. In some cases, the polypeptide constructs described herein exhibit reduced or ablated

binding to CDx16a, CD32a, CD32b, CD32¢, and CD64 Foy receptors,

{0139] CDC refers to a form of cytotoxicity in which the complement cascade is activated by
the complement component Clg binding to antibody Fe domains. In some embodiments,
polypeptide constructs comprising a non-native Fc region described herein exhibit at least a 5%,
10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or greater reduction in Clg binding
compared to a polypeptide construct comprising a wild-type Fe region. In some cases,
polypeptide constructs comprising a non-native Fe region as described herein exhibit reduced
CBC as compared to a polypeptide construct comprising a wild-type Fe region. In some
embodiments, polypeptide constructs comprising a non-native Fc region as described herein
exhibit at least a 5%, 10%, 13%, 20%, 30%, 40%, 50%, 60%, 70%, 0%, 90% or greater
reduction in CDC compared to a polypeptide construet comprising a wild-type Fe region. In
some cases, polypeptide constructs comprising a non-natural F¢ domain variants or Fc domain
dimer variants as described herein exhibit negligible CDC as compared to a polypeptide

construct comprising a wild-type Fc region.

{3149] In some embodiments, the Fe domain variants or Fe domain dimer variants described
herein are minimally glvecosylated or have reduced glycosylation relative to a wild-type
sequence. In some embodiments, deglycosylation is accomplished with a mutation of N297A, or
by mutating N297 to any amino acid which is not N. In some embodiments, deglycosylation is
accomplished by disrupting the motif N-Xaal-Xaa2-Xaa3, wherein N = asparagine; Xaal = any
amino acid except P {proline), Xaa2 =T (threonine}, S {serine) or C (cysteine); and Xaa3 = any
aming acid except P (proline). In one embodiment, the N-Xaal-Xaa2-Xaa3 motif refers to
residues 297-300 as designated according to Kabat et al., 1991, In some embodiments, a
mutation to any one or more of N, Xaal, Xaa2, or Xaa3 results in deglycosylation of the Fe

domatn vartant or F¢ domain dimer variant,

{3141} In some embodiments, variants of antibody IgG constant regions {e.g., Fc¢ domain

variants or Fc domain dimer variants) possess a reduced capacity to specifically bind Fey

W
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receptors or have a reduced capacity to induce phagocytosis. In some embodiments, variants of
antibody IgG constant regions {e.g., Fc domain variants or Fc domain dimer variants) possess a
reduced capacity to specifically bind Foy receptors and have a reduced capacity to induce
phagocytosis. For example, in some embodiments, an Fo domain variant 1s mutated to lack
effector functions, typical of a “dead” Fc domain variant. For example, in some embodiments, an
Fe domain variant includes specific amino acid substitutions that are known to minimize the
interaction between the Fo domain dimer and an Foy receptor. In some embodiments, an Fe
domain variant is from an IgG1 antibody and includes one or more of amine acid substitutions
1.234A, L235A, G2374A, and N297 A (as designated according to the EU numbening system per
Kabat et al., 1991). In some embodiments, one or more additional mutations are included in such
Ig(G1 Fc domain variant. Non-limiting examples of such additional mutations for human IgGl Fe
domain variants include E318A and K322A. In some instances, a human IgG1 Fc domain variant
hasupto 12, 11, 10,9, 8, 7,6, 5 or 4 or fewer mutations in total as compared to wild-type human
Ie(G1 sequence. In some embodiments, one or more additional deletions are included in such
1gG1 Fc domain variant. For example, in some embodiments, the C-terminal lysine of the Fc
domain IgG1 heavy chain constant region provided in SEQ ID NO: 88 in Table 7 is deleted, for
example to increase the homogeneity of the polypeptide when the polypeptide is produced in
bacterial or mammalian cells. In some iostances, a human IgG1 Fc domain variant has up to 12,
11,10,9, 8,7, 6, 5 or 4 or fewer deletions in total as compared to wild-type human IgG!
sequence (see, e.g., SEQ ID NO: 161 below).  In some embodiments, a IgG1 Fe domain variant

has a sequence according to any one of SEQ ID NO: 135, SEQ D NO: 136 or SEQ B NG: 137.
SEQ ID NO: 16l

DKTHTCPPCPAPELLGGPSVFLFPPKPRDTLMISRTPEVTCVVVDVSHEDPEVEFNWY VDG
VEVHNAKTKPREEQYNSTYRVVSVLTIVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
OPREPQVYTLPPSREEMTKNGQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPFVLDSDG
SFFLYSELTVDKSRWQOGNVFSCSVMHEALHNHYTQKSLSLEPG

{0142} In some embodiments, an F¢ domain variant is from an IgG2 or IgG4 antibody and
includes amino acid substitutions A3308, P3315, or both A3308 and P3318S. The aforementioned
aminc acid positions are defined according to Kabat, et al. (1991}, The Kabat numbering of

amino acid residues can be determined for a given antibody by alignment at regions of homology

W
on



WO 2022/241157 PCT/US2022/029056

of the sequence of the antibody with a “standard” Kabat numbered sequence. In some
embodiments, the Fc domain variant comprises a human IgG2 Fe domain sequence comprising
one or more of A3308, P3318S and N297A amino acid substitutions {(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 Ig(G2 Fe domain vasiants. Non-limiting examples of such
additional mutations for human IgG2 Fe domain variant include V234A, GZ37A, P2388, V309L
and H268A {as designated according to the EU numbering system per Kabat et al. (1991)). In
some instances, a human 1gG2 Fc domain variant hasup to 12, 11, 10,9, 8,7, 6, 5, 4, 3 or fewer
mutations in total as corpared to wild-type human IgG2 sequence. In some embodiments, one or
more additional deletions are included in such 1gG2 Fe domain variant. For example, in some
embodiments, the C-termunal lysine of the Fc domain IgG2 heavy chain constant region provided
in SEQ ID NOG: 89 in Table 7 s deleted, for example 1o increase the homogeneity of the
polypeptide when the polypeptide is produced in bacterial or mammalian cells. In some
instances, a human Ig(G2 Fc domain variant hasup to 12, 11,10, 9, 8, 7, 6, 5 or 4 or fewer
deletions in total as compared to wild-type human IgG2 sequence {(see, e.g., SEQ 1D NG: 162
below).

SEQ ID NO: 162:
ERKCCVECPPUPAPPVAGPSVILFPPRPKOTLMESRTPEVICYVVDRVSHEDPEVOEFNWY VD
GVEVHNARTRPREEGINSTFRVVSVLTVVHODWLNGKEYRCEVSNKGLPAPIEKTISKTK
GQPREPOVYTLPPSREEMTRNQVSLTCLVRKGFYPSDIAVEWESNGQPENNYKTTPPMLDSD
GSEFLYSKLTVIRKERWOQOGNVESUSVMEE ALHENHY TOKSLSLSPG

{0143] ‘When the Fc domain variant is an fgG4 Fc domain variant, in some embodiments,
such Fe domain variant coroprises a S228P mutation (as designated according to Kabat, et al.
{1991}). In some instances, a human IgG4 Fc domain variant has up to 12, 11, 10,9, 8,7, 6, §, 4,
3, 2 or 1 mutation(s) in total as compared to wild-type human IgG4 sequence. In some
embodiments, the Fc domain variant comprises a human 1gG4 Fe sequence comprising one or
more of 8228P, E233P, F234V, L235A, and delG236 amine acid substitutions (as designated
according to the EU numbering system per Kabat, et al. (1991). In some embodiments, the Fc
domain variant comprises a human Ig(G4 Fc sequence comprising one or more of S228P, E233P,

F234V, L23SA, del(5G236, and N297A amino acid substitutions {(as designated according to the
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EU numbering system per Kabat, et al. (1991).

{0144] In some embodiments, the Fe domain variant includes at least one of the mutations
L234A, L235A, G237A or N297A of an IgGl Feregion or at least one of the mutations A3308,
P3318 or N297A of an {g(G2 Fc region. In some embodiments, the Fc domain variant includes at
{east two of the mutations L234A, L23SA, G237A or N297A of an IgG] Fe region or at least two
of the mutations A3308, P3318 or N297A of an Ig(G2 Fe region. In some embodiments, the Fe
domain variant includes at least three of the mutations L234A, L235A, G237A or N297A of an
11 Fe region or consists of the mutations A3308, P3315 and N297A of an 1gG2 Fe region. In
some embodiments, the F¢ domain varniant consists of the mutations L234A, L235A, G237A and

NZGTA.

{0145} In some embodiments, the Fc domain vartant exhibits reduced binding to an Fe
receptor of the subject compared to the wild-type human IgG Fe region. In some embodiments,
the Fc domain variant exhibits ablated binding to an Fc receptor of the subject compared fo the
wild-type human IgG Fe region. In some embodiments, the Fo domain variant exhibits a
reduction of phagocytosis compared to the wild-type human IgG Fe region. In some
embodiments, the Fc domain variant exhibits ablated phagocytosis compared to the wild-type

human IgG Fe region.

{0146} SEQ ID NO: 88 and SEQ 12 NO: 89 provide amino acid sequences of Fc domain
IgG1 and IgG2 heavy chain constant regions. In some embodiments, an Fe domain variant is any

variant of SEQ [D NOs: 90-95 as shown in Table 7.

Table 7. Amino Acid Sequences of Fe Domain Variants

SEQ D ) - !
AMINO ACID SEQUENCE
NG:
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVS
88 HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHGDWILNG
KEYKCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSREEMTENOQYSLTCL
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SEQID
NG

AMING ACED SEQUENCE

VEGFYPSDIAVEWESNGQPENNYRKTTPPVLDSDGSFFLY SKLTVDESRWOQ
GNVFSCSVMHEALHNHYTGQKSLSLSPGK

89

STKGPSVEPLAPCSRSTSESTAALGCLVEDYFPEPVTIVSWNSGALTSGVHTF
PAVEQSSGLYSLSSVVIVPSSSLGTOTYTCNVDHKPSNTKVDKTVERKCOCY
ECPPCPAPPYAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQOFNW
YVDGVEVHNAKTKPREEQFNSTFRVYSVLTVVHODWLNGKEYKCKYSNK
GLPAPIEKTISKTRGOPREPOVYTLPPSREEMTRNOVSLTCLVKGIYPSDIAVY
EWESNGQPENNYKTTPPMLDSDGSFFLYSKETVDKSRWQOGNVESCSVMH
EALHNHYTOKSLSLSPGK

90

DETHTCPPCPAPEAAGAPSVILFPPKPRDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHODWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREEMTENQVSLTCLYVKGF
YPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDESRWQQGNVF
SCSVMHEALHNHYTQKSLSLSPGK

DEKTHTCPPCPAPEAAGAPSVELFPPKPRKDTLMISRTPEVTCVYVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHOQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQOPREPOQVYTLPPSREEMTKNQVSLTCLYKGF
YPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDEKSRWOQGNVE
SCSVMHEALHNHYTOKSLSLSPG

VECPPCPAPPVAGPSVFLFPPRKPKDTLMISRTPEVTCVVVDVSHEDPEVQFN

WYVDGVEVHNAKTKPREEQFASTFRVVSVLTVVHODWINGRKEYRKCKVEN
KGLPSSIEKTISKTRKGOPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIA

VEWESNGQPENNYKTTPPMLDSDOSFFLYSKLTVDKSRWOQQONVESCSVM
HEALHNHYTQKSLSLSPGK

93

VECPPCPAPPVAGPSVFLFPPRKPKDTLMISRTPEVTICVVVDVSHEDPEVOFN
WYVDGVEVHNAKTKPREEQFASTFRVVSVLTVVHODWLNGREYKCKVSN
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SEQID
NG

AMING ACED SEQUENCE

KGLPSSIEKTISKTKGOPREPOVYTLPPSREEMTKNGQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQOQOGNVESCSVM
HEALHNHYTQKSLSLSPG

HRKSSVECPPCPAPPVAGPSVFLFPPKPRDTLMISRTPEVTICVVVDVSHEDP
EVOQFNWYVDGVEVHNAKTKPREEQFASTFRVVSVLTVVHODWINGKEYK
94 CRKVSNEGLPSSIEKTISKTKGQPREPOVYTLPPSREEMTKNQVSLTCLVEGF
YPSDIAVEWESNGQOQPENNYKTTPPMLDSDGSFFLY SELTVDKSRWOQOGNY
FSCSVMHEALHNHYTOQKSESLSPGK

ERKSSVECPPCPAPPVAGPSVFLFPPKPKDTLEMISRTPEVTICVVVDVSHEDP
EVOFNWYVDGVEVHNAKTKPREEQFASTFRVVSVLTVVHODWLNGKEYK
93 CRVSNKGLPSSIEKTISKTKGOPREPOVYTLPPSREEMTKNQVSLTCLVKGF
YPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQOQGNY
FSCSVMHEALHNHYTOKSLSLSPG

{0147} 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 {(FeRs)
present on certain cytotoxic cells (e.g., Natural Killer (NK) cells and neutrophils} enabling these
cytotoxic effector cells to bind specifically to an antigen-bearing target cell and subsequently kill
the target cell. Antibody-dependent cell-mediated phagocytosis, which is also referred to herein
as ADCP, refers to a form of cytotoxicity in which secreted ig bound onto Fe receptors (FeRs)
present on certain phagocytic cells {e.g., macrophages) enabling these phagocytic effector cells
to bind specifically to an antigen-bearing target cell and subsequently engulf and digest the target
cell. Ligand-specific high-affinity Ig(G 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 Fo domain variant or Fo domain dimer
variant as described herein exhibit reduced ADCC or ADCP as compared to a polypeptide

construct comprising a wild-type Fe region. In some embodiments, polypeptide constructs
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comprising an Fc domain variant or Fo domain dimer variant as described herein exhibit at least
a 5%, 10%, 15%, 20%, 30%, 40%, S0%, 60%, 70%, 80%, 90% or greater reduction in ADCC or
ADCP compared to a polypeptide construct comprising a wild-type Fc region. In some
embodiments, polypeptide constructs comprising an Fo domain variant or Fo domain dimer
variant as described herein exhibit ablated ADXCC or ADCP as compared to a polypeptide

construct comprising a wild-type Fe region.

[0148] Complement-directed cytotoxicity, which is also referred to herein as CDC, refers to
a form of cytotoxicity in which the complement cascade is activated by the complement
component Clg binding to antibody Fe domains. In some embodiments, polypeptide constructs
comprising an Fe domain variant or Fe domain dimer variant as described herein exhibit at least
a 5%, 10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or greater reduction in Clg
binding compared to a polypeptide construct comprising a wild-type Fc region. In some cases,
polypeptide constructs comprising an F¢ domain variant or Fc domain dimer variant as described
herein exhibit reduced CDC as compared to a polypeptide construct coruprising a wild-type Fe
region. In some embodiments, polypeptide constructs comprising an Fc domain variant or Fc
domain dimer 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 Fe region. In some cases, polypeptide constructs comprising an Fc
domain variast or Fe domain dimer variant as described herein exhibit negligible CDC as

compared to a polypeptide construct comprising a wild-type Fc region.

{3149} Fe¢ domain variants or Fo domain direr variants herein include those that exhibit
reduced binding to an Foy receptor compared to the wild-type human 1gG Fc region. For
example, in some embodiments, an Fe domain variant or Fo domain dimer variant exhibits
binding to an Foy receptor that 18 less than the binding exhibited by a wild-type human IgG Fc
region to an Foy receptor, as described in the Examples. In some instances, an Fc domain variant
or Fc domain dimer variant has redoced binding to an Foy 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 is for any one or more Fey

receplor, e.g., CD16a, CD32a, CB32b, CB32¢, or {64,

j0150] In some instances, the Fc domain variants or Fc domain dimer variants disclosed
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herein exhibit a reduction of phagocytosis compared to its wild-type human IgG Fc region. Such
Fe domain variants or Fo domain dimer variants exhibit a reduction in phagocytosis compared to
its wild-type human IgG Fc region, wherein the reduction of phagocytosis activity ise.g., by a

factor of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or

100%. In some instances, an F¢ domain variant or Fc domain dimer variant exhibits ablated

phagocytosis compared to its wild-type human IgG Fe region.

{0151} In some embodiments, the Fe domain variants or Fo domain dimer variants disclosed
herein are coupled to one or more fusion pariners. In some cases the fusion parinerisa
therapeutic moiety. In some cases, the fusion partner is selected to enable targeting of an
expressed protein, purification, screening, display, and the like. In some embodiments, the fusion
partner aiso affects the degree of binding to Fc receptors or the degree of phagocytosis reduction.
As described herein, in some embodiments, when an Fe domain variant or Fe domain dimer

variant is coupled to a fusion partner, it forms a polypeptide construct as described below.

{0152] In some embodiments, fusion partners are linked to the Fc domain variant or Fe
domain dimer variant sequence via a linker sequence. In some embodiments, the linker sequence
generally comprises a small number of amine acids, such as fess than ten amino acids, although
fonger linkers are also utilized. In some cases, the Hoker has a length less than 10, 9,8, 7,6, or 5
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 amino acids or longer. Optionally, in some embodiments, a cleavable linker is

employed.

{0153] In some embodiments, a fusion partner is a targeting or signal sequence that directs
an Fo domain variant or Fo domain dimer variant protein and any associated fusion partners to a
desired cellular location or to the extracellular media. In some embodiments, certain signaling
sequences target a protein 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, polyhistidine tags {His-tags) (for example
Hiso (SEQ 1D NO: 223) and His10 (SEQ 1D NO: 224)) or other tags for use with Immobilized
Metal Affinity Chromatography (IMAC) systems (e.g., Ni+2 affintty columns), GST fusions,

MBP fusions, Strep-tag, the BSP biotinylation target sequence of the bacterial enzyme BirA, and
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epitope tags which are targeted by antibodies (for example c-mye tags,

i

flag-tags, and the like).

{0154] In some embodiments, such tags are useful for purification, for screening, or both.
For example, 1o some ernbodirveuts, an Fo domain variant or Fe domain dimer variant is purified
using a His-tag by immobilizing it to a Ni+2 affinity column, and then after purification the same
His-tag is used to immobilize the antibody to a Ni+2 coated plate to perform an ELISA or other
binding assay as described elsewhere herein. In some embodiments, a fusion partner enables the
use of a selection method to screen Fe domain variants or Fo domain dimer variants as described
herein,

{0155] Yarious fusion partners that enable a variety of selection methods are available. For
example, by fusing the members of an Fc domain variant or Fo domain dimer variant library to
the gene I protein, phage display can be employed. In some embodiments, fusion partners Fe
domain variants or Fc domain dimer variants to be labeled. Alternatively, in some embodiments,
a fusion partner binds to a specific sequence on the expression vector, enabling the fusion partner
and associated Fc domain variant or Fe domain dimer variant to be linked covalently or

noncovalently with the nucleic acid that encodes them.

{3186] In some embodiments, when a fusion partner is a therapeutic moiety, the therapeutic
moiety is, e.g., a peptide, a protein, an antibody, a siRNA, or a small molecule. Non-limiting
examples of therapeutic antibodies that are coupled to the Fe domain variants or Fc domain
dimer variants of the present disclosure include, but are not limited to antibodies that recognize
CP47. Non-limiting exaroples of therapeutic polypeptides that are coupled to the Fc domain
variants or F¢ domain dimer variants of the present disclosure include, but are not limited to,
D47 binding polypeptides, including SIRPa polypeptides. In such instances, the CD47 binding
polypeptide is attached or fused to an Fc domain variant or Fc domain dimer variant of the
disclosure. Examples of CD47 binding polypeptides include, but are not Hinuted to, anti-CD47
antibodies or fragments thereof, and Higands of C1347 such as SIRPo or a fragment thereof.
Additional examples of CD47 binding polypeptides include, but are not limited to naturally-

cccurring forms of SIRPa as well as mutants thereof.

{6157} In some embodiments, disclosed herein is a polypeptide comprising an Fc domain
dimer variant, wherein the Fo domain dimer variant comprises two Fo domain varants, wherein

each Fc domain variant independently is selected from (i} a human IgG1 Fc region consisting of
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mutations L234A, L235A, G237A, and N297A; (i) a human 1gGZ Fc region consisting of
mutations A3308, P3315 and N2974A; or (iit) a human IgG4 Fe region comprising mutations
S228P, B233P, F234V, L235A, del(G236, and N297A. In some embodiments, the Fc domain
variants are identical (7.e., homodimer}. In some embodiments, the Fo domain variants are
different (i.e., heterodimer). In some embodiments, at least one of the Fc domain variant in an Fe
domain dimer 18 a human IgG1 Fc region consisting of mutations L234A L235A G237A and
W297A. In some embodiments, at feast one of the Fe domain variants in an Fc domain dimeris a
fuman 1gG2 Fe region consisting of mutations A3308, P331S and N297A. In some
embodiments, the Fo domain diraer variant exhibits ablated or reduced binding to an Fey
receptor compared to the wild-type version of the human IgG Fec region. In some embodiments,
the Fe domain dimer variant exhibits ablated or reduced binding to CD16a, CD32a, CD32b,
CD32¢, and CD64 Foy recepiors compared to the wild-type version of the human 1g(G Fc region,
In some embodiments, the Fc domain dimer variant exhibits ablated or reduced binding to Clg
compared to the wild-type version of the human IgG Fe fusion. In some embodiments, at least
one of the Fc domain variants in an Fe domain dimer variant is a human IgG4 Fe region
comprising mutations S228P, E233P, F234V, L235A, delG236, and N297A In some
embodiments, the Fc domain dimer variant exhibits ablated or reduced binding to an Foy
receptor compared to the wild-type human IgG4 Fe region. In some embodiments, the Fe domain
dimer variant exhibits ablated or reduced binding to CD16a and CI32b Foy receptors compared
to the wild-type version of its human IgG4 Fc region. In some embodiments, the Fo domain

dimer variant binds to an Foy receptor with a KID greater than about 5 x 10° M,

{6158 In some embodiments, the Fe domain dimer variant further comprises a CD47
binding polypeptide. In some embodiments, the Fo domain dimer variant exhibits ablated or
reduced binding to an Foy receptor compared to a wild-type version of a human g Fc region.
In some embodiments, the CD47 binding polypeptide does not cause acute anemia in rodents and
non-human primates. In some embodiments, the CD47 binding polypeptide does not cause acute

anemia in humans.

{3159} In some embodiments, the CD47 binding polypeptide is a signal-regulatory protein o

{SIRP-¢) polypeptide or a fragment thereof. In some embodiments, the SIRPa polypeptide

comprises a 3IRPa D1 domain variant comprising the amino acid sequence,

FEELQXIGPDKSVLVAAGETATLRCTX TSLXGPYGPIGWRRGAGPGR XGLIYNQXGEGX,
64
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FPRVTTVSDXTKRNNMDESIRIGXGITPADAGTYYCXoKFRKGSPDDVEFKSGAGTELSY
RAKPS (SEQIDNO: 221, wherein Xais Vor L XoisAor L XsuslorF; XstsEor V, Xsis K
or R; XetsHor P; X7is Loor T, Xz is any amino acid other than N; and Xsis Vor L. ln some
embodiments, the SIRPw polypeptide comprises a SIRPg D1 domain variant wherein X118 V or
EXsisAor XsislorF, Xets B, XsisKor R; XeisHor P; Xsis L oor T, Xeis not N; and Xo

sV,

[3169] In some embodiments, disclosed herein, is a polypeptide comprising: a SIRPa D1
domain variant, wherein the SIRPo D1 domain variant is a non-naturally occurring high affinity
SIRPa D1 domain, wherein the SIRPa D1 domain variant binds to human CD47 with an affinity
that is at least 10-fold greater than the affinity of a naturally occurring 131 domain; and an Fc
domain variant, wherein the F¢ domain variant is linked to a second polypeptide comprising a
second Fe domain variant to form an Fo domain dimer variant, wherein the Fe domain dimer
variant has ablated or reduced effector function. In some embodiments, the non-naturally

occurring high affinity SIRPo D1 domain comprises an amino acid mautation at residue 80.

[0161] In some embodiments, disclosed herein, is a SIRPo D1 domain variant, wherein the
SIRPo D1 domain variant binds CD47 from a first species with a Ko less than 250 nM; and
wherein the SIRPo D1 domain variant binds CD47 from a second species with a Ko less than
250 nM; and the Kp for CD47 from the first species and the Ko for CD47 from the second
species are within 100 fold of cach other; wherein the fivst species and the second species are
selected from the group consisting of: human, rodent, and non-human primate. In some
embodiments, the SIRPo D1 domain variant binds CD47 from at least 3 different species. In

some embodiments, the non-human primate is cynomolgus monkey.

{6162} In some embodiments, disclosed herein, is a polypeptide comprising (a) a SIRPo D1
domain that binds human CD47 with a KD less than 250 nM; and (b) an Fc domain or variant
thereof linked to the N-terminus or the C-terminus of the SIRPa D1 domain, wherein the
polypeptide does not cause acute anemia in rodents and non-human priraates. In some
embodiments, the polypeptide is a non-naturally occurring vasiant of a2 human SIRP-o. In some
embodiments, administration of the polypeptide in vivo results in hemoglobin reduction by less
than 30% during the first week after administration. In some embodiments, administration of the

polypeptide in humans results in hemoglobin reduction by less than 50% during the first week
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after administration. 1n some embodiments, the polypeptide further comprises at least one Fc
domain dimer variant, wherein the Fc domain dimer variant comprises an F¢ domain variant
selected from (i) a buman 1gGT Fe region consisting of mutations L234A, 1L235A, G237A, and
N29T7A; (1) a human 1gG2 Fe region consisting of mutations A330S, P33185 and N297A; or (111}
a human Ig(G4 Fc region comprising mutations S228P, E233P, F234V 1.235A, del(G236, and
N297A. In some embodiments, the Fe domain variant is a human IgG1 Fc region consisting of
mutations L234A, L2354, G237A, and N297A. In some embodiments, the Fe domain vadiant is

a human IgG2 Fc region consisting of nwtations A330S, P3318 and NZ97A.

{0163} The SIRPg constructs of the disclosure include a SIRPo domain or variant thereof
that has its C-terminus joined to the N-terminus of an Fc domain or variant thereof by way of a
linker using conventional genetic or chemical means, e.g., chemical conjugation. In some
embodiments, a linker {e.g., a spacer) is inserted between the polypeptide and the Fc domain or
variant thereof. In some embodiments, a polypeptide of the disclosure including a SIRPa D1
domain variant is fused to an Fo domain variant that 1s incapabie of forming a dimer. In some
embodiments, a polypeptide of the disclosure is fused to an Fc domain or variant thereof that is
capable of forming a dimer, e.g., a heterodimer, with another Fe domain or variant thereof. In
some embodiments, a polypeptide of the invention is fused to an Fc domain or variant thereof
and this fusion protein forms a homodimer. In some embodiments, a polypeptide of the
disclosure is fused to a first Fc domain or variant thereof and a different protein or peptide {e.g.,
an antibody variable region} is fused to a second Fc domain or variant thereof. In some
embodiments, a SIRPa B1 domain or variant thereof s joined to a first Fo domain or variant
thereof and a therapeutic protein {(e.g., a cytokine, an interleukin, an antigen, a steroid, an anti-
inflammatory agent, or an immunomodulatory agent) is joined to a second Fe domain or variant
thereof. In some embodiments, the first and second Fe domains or varianis thereof form a

heterodimer.

{0164} Without the limiting the foregoing, in some embodiments, a SIRPo 21 domain
variant polypeptide {¢.g., any of the variants described in Tables 2, 5, and 6) is fused to an Fe
polypeptide or Fo variant polypeptide, such as an Fc domain or variant thereof. Examples of
polypeptides comprising a SIRPw B1 domain variant polypeptide and a fused F¢ domain variant
polypeptide include, but are not limited to, SEQ ID NOS: 96-137, 214, and 216 shown in Fable
&
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Table 8. Polypeptides Comprising SIRPo DI Domain Variants Fused fo Fo Dowiin Varianss

SEQIDNG:

Aming Acid Sequence

49

EEELQUQPDKSVEVAAGETATLRCTITSLEPYGPIQOWEFRGAGPGRVLIYNGR
QGPIFPRVTTVSDTTRRNNMDFESIRIGNITPADAGTYYCIKFREGSPDDVEFKS
GAGTELSVRAKPSDKTHTUPPCPAPEAAGAPSVELFPPKPKDTEMISRTPEVT
CYVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVL
HODWINGKEYKCKVANKALPAPIEKTISKAKGOPREPOVYTLPPSREEMTE.
NOVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTY
DEKSRWQQGNVEFSCSVMHEALHNHYTOKSLSLSPGK

EEELOVIQPDESVLVAAGEHTATLRCTATSLFPVGPIQWEFRGAGPGRELIYNG
ROGPFPRVTTVSDLTKRNNMDESIRIGNITPADAGTY YCVKFRKGSPDDVEF
KSGAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPE
VICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLT
VEHGDWINGKEYKCKVSNKALPAPIEKTISKAKGGPREPQVYTLPPSREEM
TENQVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKL
TVDESRWOQOQGNVESCSVMHEALHNHYTOKSLSLSPGK

98

EEELGUHOPDKSVEVAAGETATLRCTITSLFPVGPIQWFRGAGPGRVLIYNQR
QGPFPRVTTVSDTTKRNNMDESIRIGATTPADAGTY YCIKFRKGSPDDVEFKS
GAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVELFPPRKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEGQYASTYRVVSVLTVL
HODWINGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTK
NOVSLTCLVERGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DEKSRWQOQGNVFSCSVMHEALHNHYTQKSLSLSPGK

99

EEELQVIOPDKSVEVAAGETATLRCTATSLFPYVGPIOWFRGAGPGRELIYNQ
ROQGPFPRVTTVSDLTRKRNNMDFSIRIGAITPADAGTY YCVREFRKGSPDDVEF
KSGAGTELSVRAKPSDKTHTCPPUCPAPEAAGAPSVEFLFPPKPRKDTLMISRTPE
VICVVVDVSHEDPEVERFNWYVDGVEVHNARKTKPREEQYASTYRVVSVLT

VLHODWLNGKEYRCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEM

67
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SEQ IB NO:

Amino Acid Sequence

TENQVSLTCLYKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDESRWOQGNVESCSVMHEALHNHYTQRSLSLSPGE

180

EEELQVIQPDESVLVAAGETATLRCTATSLFPVGPIQWFRGAGPGRELIYNG
REGPFPRVITVSDLTKRNNMDFSIRIGAITPADAGTYYCVKFRKGSPDDVEF
KSGAGTELSVRAKPSDETHTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVESVLT
VEHGDWLNGKEYRKCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSREEM
TENQVSLTCLVEKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKL
TVDESRWQQGNVESCSVMHEALHNHY TOKSLSLSPGR

101

EEELQVIOPDKSVLVAAGETATLRCTITSLEPVGPIQWFRGAGPGRELIYNQR
EGPFPRVTTVSDLTKRNNMDFSIRIGAITPADAGTYYCVKFREGSPDDVEFK

SGAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPEY
TCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQOY ASTYRVVSVLTVL
HODWLNGKEYKCKVSNK ALPAPIEK TISK AKGQPREPQVYTLPPSREEMTK

NQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWOQOGNVESCSVMHEALHNHY TQKSLSLSPGK

102

EEELQUOPDESVLVAAGETATLRCTITSLFPVGPIGWFRGAGPGRELIYNQRE
GPEPRVTTVSDLTKRNNMDFSIRIGAITPADAGTY YOVKFRKGSPDDVEFKS
GAGTELSVRAKPSDE THTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAK TR PREEGYASTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEK TISK AKGOPREPQVY TLPPSREEMTK
NOVSLTCLVKGFYPSDIAVEWESNGQPENNYK TTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

103

EEELOVIQPDKSVLYAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNQOR
EGPFPRVTTVSDTTKRNNMDFSIRIGATTPADAGTYYCVRFRKGSPDDVEFK
SGAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVELFPPEKPKDTLMISRTPEY
TCVVVDYVSHEDPEVEKFNWYVDGVEVHNAKTKPREEGYASTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVY TLPPSREEMTE.

68
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SEQ IB NO:

Amino Acid Sequence

NOVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTY
DESRWOQGNVESCSVMHEALHNHYTOKSLSLSPGK

104

EEELQUHOPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRELIYNQRE
GPFPRVTTVSDTTRRNNMDFSIRIGAITPADAGTY YCVRFRKGSPDDVEFKS
GAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVELFPPRPKDTLMISRTPEVT
CVVVDVSHEDPEVRKFNWYVDGVEVHNAKTKPREEQYASTYRVVAVLTVL
HODWLNGKEYKCKYVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTK
NOVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYSKLTV
DRKSRWQOGNVESCSYMHEALHNHYTQKSLSLSPGK

105

EEELQUOPDKSVEVAAGETATLRCTITSLFPVGPIGWFRGAGPGRVLIYNCOR
QGPFPRVTTVSDTTKRNNMDFSIRIGNITPADAGTYYCIKFRKGSPDDVEFKS
GAGTELSVRAKPSVECPPCPAPPVAGPSVFLFPPRKPKDTLMISRTPEVIOVVY
DVSHEDPEVQFNWYVDGVEVHNARKTEKPREEGFASTFRVVSVLTVVHQDWL
NGKEYKCKVSNKGLPSSIEKTISKTKGOPREPQVYTLPPSREEMTRNGVSLT
CLVKGFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLY SKLTVDKSRW
QQGNVESCSVMHEALBNHYTOKSLSLSPGK

106

EEFLOVIQPDKSVLYVAAGETATLRCTATSLFPYVGPIQWFRGAGPGRELIYNG
ROGPFPRVTTVSDLTKRNNMDFSIRIGNITPADAGTY YOVKFRKGSPDDVEF
KSGAGTELSYRAKPSYECPPCPAPPY AGPSVFLFPPKPKDTLMISRTPEVTCY
VVDVYSHEDPEVOFNWY VDGVEVHNAKTKPREEQFASTFRVVSVLTVVHQD
WLNGKEYKCKVSNKGLPSSIEKTISKTKGQPREPQVY TLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYK TTPPMLDSDGSFFLYSKLTVDKSR
WQOGNVFSCSVMHEALHNHY TGKSLSLSPGK

107

EEELQUQPDKSVEVAAGETATLROTITSLFPYGPIQWEFRGAGPGRVLIYNGR
QGPFPRVTTVSDTTRRNNMDFSIRIGATTPADAGTYYCIKFREGSPDDVEFKS
GAGTELSVRAKPSVECPPCPAPPVAGPSVEFLFPPKPKDTLMISRTPEVICVVY
DVSHEDPEVOFNWYVDGVEVHNARKTKPREEQFASTFRVVSVLTVVHODWL
NGKEYKCKVSNEKGLPSSIEKTISKTRKGQPREPOVYTLPPSREEMTENOVSLT

69
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SEQ IB NO:

Amino Acid Sequence

CLVEKGPFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTVDKSRW
QOGNVESCSVMHEALHNHYTQKSLSLSPGK

108

EEELQVIQPDESVLVAAGETATLRCTATSLFPVGPIQWFRGAGPGRELIYNG
ROQGPFPRVTTVSDLTEKRNNMDFESIRIGAITPADAGTY YCVKFRKGSPDDVEF
KSGAGTELSVRAKPSVECPPCPAPPVAGPSVELFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVOINWYVDGVEVHNAKTKPREEQFASTFRVVSVLTVVHQD
WELNGKEYKCKVSNKGLPSSIEKTISKTKGQPREPQVY TLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTVDESR
WOQOGNVFSCSVMHEALHNHYTOKSLSLESPGK

109

EEBLQVIOPDKSVLVAAGETATLRCTATSLEPVGPIOWFRGAGPGRELIYNG
REGPFPRVTTVSDLTKRNNMDFSIRIGAITPADAGTYVCVKFREGSPDDVEF

KSGAGTELSVRAKPSVECPPCPAPPY AGPSVFLFPPKPKDTLMISRTPEVICY
VYDVSHEDPEVOFNWY VDGVEVHNAK TKPREEQFASTFRVVSVLTYVHOD
WLNGKEYKCKVSNKGLPSSIEK TISKTK GOPREPQVY TLPPSREEMTKNQVS
LTCLVKGPYPSDIAVEWESNGOPENNYK TTPPMLDSDGSFFLYSKLTVDKSR
WOQOGNVFSCSVMHFEALHNHY TQKSLSLSPGK

110

EEFLOVIQPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRELIYNQR
EGPFPRVTTVSDLTKRNNMDFSIRIGAITPADAGTY YCVKFRKGSPDDVEFK
SGAGTELSVRAKPSVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTICVY
VDVSHEDPEVOFNWYVDGYEVHENAKTKPREEQFASTFRVVSVLTVVHOD
WLNGKEYKCKVSNKGLPSSIEKTISKTKGQPREPQVY TLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSR
WQOGNVFSCSVMHEALHNHY TGKSLSLSPGK

111

EEELQUQPDKSVEVAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNQRE
GPFPRVTTVSDLTKRNNMDFSIRIGAITPADAGTY YCVKFREGSPDDWVEFKS
GAGTELSVRAKPSVECPPCPAPPVAGPSVEFLFPPKPKDTLMISRTPEVICVVY
DVSHEDPEVOFNWYVDGVEVHNARKTKPREEQFASTFRVVSVLTVVHODWL
NGKEYKCKVSNEKGLPSSIEKTISKTRKGQPREPOVYTLPPSREEMTENOVSLT
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SEQ IB NO:

Amino Acid Sequence

CLVEKGPFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTVDKSRW
QOGNVESCSVMHEALHNHYTQKSLSLSPGK

EEELOQVIQPDEAVLVAAGETATLRCTITSLFPVGPIOWERRGAGPGRELIYNQR
EGPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTYYCVKFRKGSPDDVEFK
SGAGTELSVRAKPSVECPPCPAPPVAGPSVELFPPKPEDTLMISRTPEVTCVVY
VDVSHEDPEVOFNWYVDGVEVHNAKTKPREEQFASTFRVVSVLTVVHQD
WELNGKEYKCKVSNKGLPSSIEKTISKTKGQPREPQVY TLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTVDESR
WOQOGNVFSCSVMHEALHNHYTOKSLSLESPGK

EERELQUOPDKSVLYAAGETATLRCTITSLEPVGPIQWFRGAGPGRELIYNQRE
GPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTYYCVKFRKGSPDDVEFKS
GAGTELSVRAKPSVECPPCPAPPY AGPSVFLFPPKPKDTLMISRTPEVTOVVY
DYSHEDPEVOFNWYVDGVEVHNAK TKPREEQFASTFRVYSVLTVVHQDWL
NGKEYKCKVSNKGLPSSIEK TISK TKGQPREPQVYTLPPSREEMTKNQVSLT
CLVKGFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLY SKLTVDKSRW
GOGNVFSCSVMHEALHENHYTOKSLSLSPGK

114

EEELQIQPDESVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRVLIYNOR
QGPFPRVITVSDTTKRNNMDESIRIGNITPADAGTY Y CIKFRKGSPDDVEFKS
GAGTELSVRAKPSERKSSVECPPCPAPPVAGPSVFLFPPKPEDTLMISRTPEY
TCVVVDVSHEDPEVOFNWY VDGVEVHNAKTKPREEQFASTFRVVSVLTVY
HODWLNGKEYKCKVSNKGLPSSIEK TISK TKGQPREPOVY TLPPSREEMTKN
QVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPMLISDGSFFLYSKLTVD
KSRWOQGNVFSCSVMHEALHNHYTQKSLSLSPGK

EEELOVIQPDKSVLYAAGETATLRCTATSLEFPVGPIQWEFRGAGPGRELIYNG
ROGPFPRVTITVSDLTKRNNMDFSIRIGNITPADAGTYYCVKFRKGSPDDVEF
KSGAGTELSVRAKPSERKSSVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP
EVTCVVVDYVSHEDPEVOFNWYVDGVEVHNAKTKPREEQFASTFRVVSVLT
VVHODWLNGKEYRKCKVSNKGLPSSIEKTISKTRGQOPREPOVY TLPPSREEMT
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SEQ IB NO:

Amino Acid Sequence

KNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKET
VDKSRWQOGNVESCSVMHEALHNHYTOQRSLSLSPGK

116

EEELCQUHOPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRVLIYN(R
QGPFPRVTTVSDTTKRNNMDFSIRIGATTPADAGTYYCIKFRKGSPDDVEFKS
GAGTELSVRAKPSERKSSVECPPCPAPPYV AGPSVFLFPPKPKDTLMISRTPEY
TCVVVDVSHEDPEVOFNWYVDGVEVHNAKTEPREEQFASTFRVVEVLTVY
HODWLNGKEYKCKYVSNKGLPSSIEKTISKTRKGOPREPOVYTLPPSREEMTKN
QVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTVD
KSRWOQQOGNVESCSVMHEALHNHYTQKSLSLSPGK

17

EEBLQVIOPDKSVLVAAGETATLRCTATSLEPVGPIOWFRGAGPGRELIYNG
RQGPFPRVTTVSDLTKRNNMDFSIRIGATTPADAGTY YCVKFRKGSPDDVEF
KSGAGTELSVRAKPSERKSSVECPPCPAPPY AGPSVFLFPPKPKDTLMISRTP
EVICVVVDVSHEDPEVOFNWY VDGVEVHNAK TKPREEQFASTFRVVSVLT
VVHODWLNGKEYKCKVSNKGLPSSIEK TISKTKGQPREPQVY TLPPSREEMT
KNOVSLTCLVKGFYPSDIAVEWESNGOPENNY K TTPPMEDSDGSFFLYSKLT
VDKSRWOOGNVFSCSVMHEALHNEYTOKSLSLSPGK

118

EEELQVIQPDKSVLVAAGETATLRCTATSLFPVGPIQWFRGAGPGRELIYNQ
REGPFPRVTTVSDLTKRNNMDFSIRIGAITPADAGTYYCVKFRKGSPDDVEF
KSGAGTELSVRAKPSERKSSVECPPCPAPPV AGPSVFLFPPEPKDTLMISRTP
EVTCVVVDVSHEDPEVOFNWY VDGVEVHNAK TKPREEQFASTFRVVSVLT
VVHODWLNGKEYKCKVSNKGLPSSIEK TISK TKGOPREPQVY TLPPSREEMT
KNOQVSLTCLYVKGFYPSDIAVEWESNGOPENNYK TTPPMLDSDGSFFLYSKLT
VDKSRWOQGNVFSCSVMHAEALHNHYTOKSLSLSPGK

119

EEELOVIQPDKSVLYAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNQOR
EGPFPRVTTVSDLUTKRNNMDFESIRIGATTPADAGTYYCVRFRKGSPDDVEFK
SGAGTELSVRAKPSERKSSVECPPCPAPPVAGPSVFLIFPPKPKDTLMISRTPE
VICVVVDVSHEDPEVOFNWYVDGVEVHNAKTKPREEQFASTFRYVSVLTY
VHODWILINGKEYKCKVSNKGLPSSIEKTISKTKGOPREPQVYTLPPSREEMTK

~d
N2
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SEQ IB NO:

Amino Acid Sequence

NOVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTY
DESRWOQGNVESCSVMHEALHNHYTOKSLSLSPGK

EEELQUHOPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRELIYNQRE
GPFPRVTTVSDLTRRNNMDFSIRIGAITPADAGTY YCVEFRKGSPDDVEFKS
GAGTELSVRAKPSERKSSVECPPCPAPPYV AGPSVFLFPPKPKDTLMISRTPEY
TCVVVDVSHEDPEVOFNWYVDGVEVHNAKTEPREEQFASTFRVVEVLTVY
HODWLNGKEYKCKYVSNKGLPSSIEKTISKTRKGOPREPOVYTLPPSREEMTKN
QVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTVD
KSRWOQQOGNVESCSVMHEALHNHYTQKSLSLSPGK

EEELQVIOPDKSVLVAAGETATLRCTITSLEPVGPIQWFRGAGPGRELIYNQR
EGPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTYYCVKFREGSPDDVEFK
SGAGTELSVRAKPSERKSSYECPPCPAPPYAGPSVFLFPPKPKDTLMISRTPE
VTICVYVDYSHEDPEVQFNWYVDGVEVHNAK TEPREEQFASTFRVVSVLTV
VHODWLNGKEYKCKVSNKGLPSSTER TISK TE GQPREPQVY TLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTV
DKSRWOQOGNVESCSVMHEALHNHY TQKSLSLSPGK

EEELQIQPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRELIYNQRE
GPEPRVTTVSDTTKRNNMDFSIRIGAITPADAGTY YCVKFRKGSPDDVEFKS
GAGTELSVRAKPSERKSSVECPPCPAPPVAGPSVFLFPPKPEDTLMISRTPEY
TCVVVDVSHEDPEVOFNWY VDGVEVHNAKTKPREEQFASTFRVVSVLTVY
HODWLNGKEYKCKVSNKGLPSSIEK TISK TKGQPREPOVY TLPPSREEMTKN
QVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPMLISDGSFFLYSKLTVD
KSRWOQGNVFSCSVMHEALHNHYTQKSLSLSPGK

123

EEELQUQPDKSVEVAAGETATLROTITSLFPYGPIQWEFRGAGPGRVLIYNGR
QGPFPRVTTVSDTTRRNNMDFSIRIGNITPADAGTYYCIKFREGSPDDVEFKS
GAGTELSVRAKPSDETHTCPPCPAPELLGGPSVFLIPPEPKDTLMISRTPEVT
CYVVDVSHEDPEVKFNWYVDRGVEVHNAKTRKPREEQYNSTYRVVSVLTVL

HODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVY TLPPSREEMTE.




WO 2022/241157 PCT/US2022/029056

SEQ IB NO:

Amino Acid Sequence

NOVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTY
DESRWOQGNVESCSVMHEALHNHYTOKSLSLSPGK

EEELCQUHOPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRVLIYN(R
QGPFPRVTTVSDTTKRNNMDFSIRIGNITPADAGTYYCIKFRKGSPDDVEFKS
GAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVELFPPRPKDTLMISRTPEVT
CVVVDVSHEDPEVRKFNWYVDGVEVHNAKTKPREEQYNSTYRVVAVLTVL
HODWLNGKEYKCKYVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTK
NOVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYSKLTV
DRKSRWQOGNVESCSYMHEALHNHYTQKSLSLSPGK

EEBELQUOPDKSVLYAAGETATLRCTITSLFPVGPIGWFRGAGPGRVLIYNQR
QGPFPRVTTVSDTTKRNNMDFSIRIGNITPADAGTY YCIKFRKGSPDDVEFKS
GAGTELSVRAKPSDK THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKENWYVDGVEVHNAK TKPREEQY ASTYRVVSVLTVL

HODWLNGKEYKCKVSNK ALPAPIEK TISK AKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWOQOGNVESCSVMHEALHNHY TQKSLSLSPGK

EEELQIQPDESVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRVLIVNQR
QGPFPRVTTVSDTTKRNNMDFSIRIGNITPADAGTY Y CIKFRKGSPDDVEFKS
GAGTELSVRAKPSERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEY
TCVVVDVSHEDPEVOFNWY VDGVEVHNAKTKPREEQFNSTFRVVSVLTVV
HODWLNGKEYKCKVSNKGLPAPIEK TISK TKGQPREPOVY TLPPSREEMTK
NOVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

EEELQUQPDKSVEVAAGETATLROTITSLFPYGPIQWEFRGAGPGRVLIYNGR
QGPFPRVTTVSDTTRRNNMDFSIRIGNITPADAGTYYCIKFREGSPDDVEFKS
GAGTELSVRAKPSERKCCVECPPCPAPPVAGPSVELFPPKPEDTLMISRTPEY
TCVVVDYVSHEDPEVOFNWYVDGVEVHNAKTKPREEGEFNSTFRVVSVLTVY
HODWLNGKEYKCKVSNKGLPSSIERKTISKTKGOPREPOVY TLPPSREEMTEN
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SEQ IB NO:

Amino Acid Sequence

QVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTVD
KSRWOOGNVESCESVMHEALHNHYTOKSLSLSPGK

EEELCQUHOPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRVLIYN(R
QGPFPRVTTVSDTTKRNNMDFSIRIGNITPADAGTYYCIKFRKGSPDDVEFKS
GAGTELSVRAKPSERKCCVECPPCPAPPVAGPSVFLFPPEPKDTLMISRTPEV
TCVVVDVSHEDPEVOFNWYVDGVEVHNAKTEPREEQFASTFRVVSEVLTVY
HODWLINGKEYKCKYVSNKGLPAPIEKTISKTRKGOPREPOVYTLPPSREEMTR
NOQVSLTCLVEGFYPSDIAVEWESNGOQPENNYRKTTPPMLDSDGSFFLYSKLTV
DRKSRWQOGNVESCSYMHEALHNHYTQKSLSLSPGK

129

EEELQUOPDKSVEVAAGETATLRCTITSLFPVGPIGWFRGAGPGRVLIYNCOR
QGPFPRVTTVSDTTKRNNMDFSIRIGNITPADAGTYYCIKFRKGSPDDVEFKS
GAGTELSVRAKPSERKCCVECPPCPAPPYVAGPSVFLFPPEKPKDTLMISRTPEV
TCVVVDVSHEDPEVOFNWYVDGVEVHNAKTKPREEQFASTFRVVSVLTIVY
HODWLNGKEYRKCKVSNKGLPSSIEKTISKTKGOPREPOQVYTLPPSREEMTKN
QVSLTCLVKGFYPSDIAVEWESNGQOPENNYKTTPPMLDSDGSFFLYSKLTVD
KSRWOQGNVEFSCSVMHEALHNHYTQKSLSLSPGK

EEELQVIQPDKSVSVAAGESATLHCTVTSLIPVGPIQOWIRGAGPARELIYNQGK
EGHFPRVITVSESTKRENMDFSISISNITPADAGTY YOVKFRKGSPDTEFKSG
AGTELSVRAKPSESKYGPPCPSCPAPEFLGGPSVELFPPEPKDTLMISRTPEVT
CVVVDVSQEDPEVOFNWYVDGVEVHNARKTEPREEQINSTYRVVSVLTVLH
ODWINGKEYKCKVSNKGEPSSIEKTISKAKGOPREPQVYTLPPSQEEMTRKN
QVSLTCLVEKGHFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSVMHEALHNHYTOKSLSLSLGK

131

EEELQUQPDKSVEVAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNQRE
GPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTY YCVKFREGSPDDWVEFKS
GAGTELSVRAKPSESKYGPPCPPCPAPEFLGGPSVILFPPEPKDTLMISRTPEY
TCVVVDVSQEDPEVOFNWYVDGVEVHNAKTKPREEGFNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKGLPSSIERKTISKAKGQPREPOVYTLPPSOEEMTK

i
W
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SEQ IB NO:

Amino Acid Sequence

NOVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTV
DESRWOEGNVISCSVMHEALHNHEYTQKSLSLSLGK

EEELQUHOPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRELIYNQRE
GPFPRVTTVSDTTRRNNMDFSIRIGAITPADAGTY YCVRFRKGSPDDVEFKS
GAGTELSVRAKPSESKYGPPCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEV
TCVVVDVSQEDPEVOFNWYVDGVEVHNAKTRPREEQFNSTYRVVSVLTVL
HODWLINGKEYKCKYVSNKGLPSSIEKTISKAKGOPREPQVYTLPPSGEEMTK
NOVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWOQEGNVEFSCSVMHEALHNHYTOKSLSLSLGK

EEELQUOPDKSVLYVAAGETATLRCTITSLFPVGPIGWFRGAGPGRELIYNQRE
GPFPRVTTVSDTTRRNNMMDFSIRIGAITPADAGTYYCVEFRKGSPDDVEFKS
GAGTELSVRAKPSESKYGPPCPPCPAPPYV AGPSVEFLFPPKPKDTLMISRTPEV
TCVVVDVSQEDPEVOFNWYVDGVEVHNARKTKPREEQFNSTYRVVSVLTVL
HODWLNGKEYRKCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPPSQEEMTK
NOVSLTCLVKGFYPSDHAVEWESNGOPENNYKTTPPVLDSDGSFFLYSRLTY
DKSRWQEGNVEFSCSVMHEALHENHYTOKSLSLSLGK

EEELOQUHOPDESVLVAAGETATLRCTITSLFPVGPIQWEFRGAGPGRVLIYNQR
QGPFPRVTTVEDTTRKRNNMDFSIRIGNITPADAGTY Y CIKFRKGSPDDVEFKS
GAGTELSVRAKPSAAAPPCPPCPAPEFLGGPSVFLFPPRKPRKDTLMISRTPEVT
CVVVDVSQEDPEVOFNWYVDGVEVHNARKTEPREEQINSTYRVVSVLTVLH
ODWINGKEYKCKVSNKGEPSSIEKTISKAKGOPREPQVYTLPPSQEEMTRKN
QVSLTCLVEKGHFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVD
KSRWQEGNVFSCSYMHEALBNHYTQKSLSLSPGK

EEELOVIQPDKSVLYAAGETATLRCTATSLEFPVGPIQWEFRGAGPGRELIYNG
REGPFPRVTTVSDLTKRNNMDFSIRIGAITPADAGTYYCVEKFRKGSPDDVEF
KSGAGTELSVRAKPSDKTHTCPPCPAPLAAGAPSVELFPPREPKDTLMISRTPE
VICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLT

VLHQDWINGKEYKCKVSNKALPAPIEKTISKAKGQOPREPOVYTLPPSREEM

~a
N
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SEQ IB NO:

Amino Acid Sequence

TENQVSLTCLYKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDESRWOQGNVESCSVMHEALHNHYTOKSLSLSPG

EEELQUHOPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRELIYNQRE
GPFPRVTTVSDTTRRNNMDFSIRIGAITPADAGTY YCVRFRKGSPDDVEFKS
GAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVELFPPRPKDTLMISRTPEVT
CVVVDVSHEDPEVRKFNWYVDGVEVHNAKTKPREEQYASTYRVVAVLTVL
HODWLNGKEYKCKYVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTK
NOVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYSKLTV
DEKSRWQOONVESCSYMHEALHNHYTQKSLSLSPG

Ju—
[9S]
~J

EEBELQUOPDKSVLYAAGETATLRCTITSLFPVGPIGWFRGAGPGRVLIYNQR
EGPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTY YCIKFRKGSPDDVEFKS
GAGTELSVRAKPSDK THTCPPCPAPEA AGAPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKENWYVDGVEVHNAK TKPREEQY ASTYRVVSVLTVL

HODWLNGKEYKCKVSNK ALPAPIEK TISK AKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWOQOGNVESCSVMHEALHNHY TQKSLSLSPG

EEELQUOPDESVLVAAGETATLRCTITSLRPVGPIQWFRGAGPGRELIYNOR
DGPFPRVITVSDTTRRNNMDESIRIGAITPADAGTY YO VKFRKGIPDDVEFKS
GAGTELSVRAKPSDE THTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAK TR PREEGYASTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEK TISK AKGOPREPQVY TLPPSREEMTK
NOVSLTCLVKGFYPSDIAVEWESNGQPENNYK TTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHY TOKSLSLSPG

214

EEELOVIQPDKSVLYAAGETATLRCTATSLEFPVGPIQWEFRGAGPGRELIYNG
REGPFPRVTTVSDLTKRNNMDFSIRIGAITPADAGTYYCVEKFRKGSPDDVEF
KSGAGTELSVRAKPSERKSSVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP
EVTCVVVDYVSHEDPEVOFNWYVDGVEVHNAKTKPREEQFASTFRVVSVLT
VVHODWELNGKEYKCKVSNKGLPSSIEKTISKTRGQOPREPOVY TLPPSREEMT
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SEQ 1B NG: Amino Acid Sequence

KNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPMLDSDGSFFLYSKET
VDKSRWQOQGNVESCSVMHEALHNHYTOQKSLSLSPG

EEELCQUHOPDKSVLVAAGETATLRCTITSLFPVGPIQWFRGAGPGRVLIYN(R
QGPFPRVTTVSDTTKRNNMDFSIRIGNITPADAGTYYCIKFRKGSPDDVEFKS
GAGTELSVRAKPSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVT
216 CVVVDVSHEDPEVRKFNWYVDGVEVHNAKTKPREEQYNSTYRVVAVLTVL
HODWLNGKEYKCKYVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTK
NOVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYSKLTV
DRKSRWQOGNVESCSYMHEALHNHYTQKSLSLSPGK

EERELQUOPDKSVLYAAGETATLRCTITSLEPVGPIQWFRGAGPGRELIYNQRE
GPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTYYCVKFRKGSPDDVEFKS
GAGTELSVRAKPSEKTHTCPECPAPEAAGAPS VFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKENWYVDGVEVHNAK TKPREEQY ASTYRVVSVLTVL
HODWLNGKEYKCKVSNK ALPAPIEK TISK AKGQPREPQVYTLPPSREEMTK
NQVSLTCEVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWOQOGNVESCSVMHEALHNHY TQKSLSLSPGK

b
by
~d

[6165] In some embodiments, the polypeptide comprises a SIRPa D1 variant domain that has
at least 85% sequence identity {e.g., at least 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,

95%, 96%, 97%, 98%, 99%, or 100% sequence identity ) to any variant provided in Table 8.

{#166] In some embodiments, the polypeptide comprises a SIRPo D1 domain variant that has
at least 85% sequence identity {e.£., at ieast 86%, 87%, 88%, 89%, 90%, 01%, 92%, 93%, 94%,
5%, 96%, 97%, 98%, 99%, or 100% sequence identity) to SEQ ID NGs: 98-104, 107-113, 116-
122, 0r 135-137 1n Table 8.
0167} In some embodiments, the polypeptide comprises {a) a signal-regulatory protein o
{SIRP-0} D31 variant, wherein the SIRPo D1 domain variant comprises the amino acid sequence,
EEX 2OOGIQPDK XAV SVAAGEX e XX XoCT X0 TSLX L PVGPIQWEFRGAGP X R X LLY
NOXaXsGXaeFPRVTTV S X Xas TX R XooNMDBF X DX DX X TX s ADAGTY YU X 06K Xy
78
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RKGSPD X3 XooBEX 50K SGAGTELSVRX KPS (SEQ 1D NO: 47), wherein X1 is E, or G; Xo 18
LoV, XsisV, Lor, Xais8, orF, Xsis L, or S, Xeis S, or T, X7 A, or V; Xsis L or T
XoisH, R or L, Xuois A,V Lor L, Xunis LT S, on B Xois A, or Gy Xz is B, V, or L) Xig is
KooR XisisE or @ Xwwis HP,or Ry Xypis D, or E; Xsis S, L, T, or Gy X is K, or R X
isE, or N; Xa1is S, or Py Xazis 8, or R Xoais 8, or ) Xza is any aminoe acid; Xos is any amino
acid; Xosis V, or [, Xoyis F, L, or V; Xoris D orabsent; Xoois T, or V; Xsois F, or V; and X1 is
A, or GG; and wherein the SIRPo D1 domain variant comprises at least two amino acid
substitutions relative to a wild-type SIRPa D1 domain having a sequence according to any one of
SEQ I NOs: 110 10; and (b) an Fe domain dimer variant baving two Fc domain variants,
wherein each Fc domain variant independently is (1) a human IgG1 Fe region comprising a

N297A mutation; (it} a human IgG1 Fe region comprising L234A L235A ) and G237A

mutations; (iii} a buman IgG1 Fc region comprising L234A, 1.235A, G237A, and N2974
mutations; (1v) a human 1gG2 Fe region comprising a N297A mutation; (v) a human 1gG2 Fe
region comprising A3308 and P3318 mutations; (vi) a human [g(32 Fc region comprising
A3308, P3318, and N297A mutations; {vil) a human IgG4 Fe region comprising S228F, E233P,
F234V, L235A, and delG236 mutations; or {viit) a human IgG4 Fe region comprising S228F,

F233P, F234V, L235A, delG236, and N297A mutations.

{6168} In some embodiments, the polypeptide comprises a SIRPa D1 domain variant
wherein the SIRPg D1 domain variant comprises an amino acid sequence according to SEQ 1D
NO: 47, an Fe domain dimer having two Fe domains, wherein one of the F¢ domains is an Fe
domain variant comprising a buman IgG1 Fe region comprising L.234A, L2354, G237A, and

N297A mutations.
Dimerization of Fe domains

{0169} In some embodiments, a SIRPo D1 domain variant polypeptide (e.g., any of the
variants described in Tables 2, 5, and 6) is fused to a first Fc domain {e.g., an Fc domain variant)
either at the N-terminus or at the C-terminus. In some embodiments, the first Fc domainisa
variant that is incapable of forming an dirser. In some embodiments, the first Fo domain forms a
dimer with a second Fc domain. In some embodiments, the first and second Fc¢ domains
comprise amino acid substitutions that promote heterodimerization between the first and second

domain Fc domains.
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{0179] In some embodiments, each of the two Fe domains in an Fc domain dimer includes
amino acid substitutions that promote the heterodimerization of the two monomers. In some
embodiments, a SIRPa construct is formed, for example, from a first subunit including a SIRPa
D1 domain variant polypeptide fused to a first Fe domain and a second subunit including a
second Fc domain (e.g., without a SIRPa D1 domain variant polypeptide or any other
polypeptide). In some embodiments, a construct has a single SIRPa D1 domain variant
polypeptide linked to an Fe domain dimer {e.g., single arm). In some embodiments, a construct
has two SIRPa D1 domain variant polypeptides linked to an Fc domain dimer (e.g., double arm).
In some embodiments, a SIRPo D1 domain variant having a Ko of about 500 nM is particularly
useful in a double arm construct. In some embodiments, a SIRPo D1 domain variant having a
KD of about 50 nM is particularly useful in a double arm construct. In some embodiments, a
SIRPa 31 domain variant having a KID of about 5 nM is useful in 2 double arm construct and a
single arm construet. In some embodiments, a SIRPg D1 domain variant having a Ko of about
500 pM is useful in a double arm construct and a single arm construct. n some embodiments, a
SIRPg D1 domain variant having a Kp of about 100 pM is useful in a double arm construct and a
stngle arm construct. In some embodiments, a SIRPo D1 domain variang having a Ko of about 50
pM is usefil in a double arm construct and a single arm construct. In some embodiments, a
SIRPo D1 domain variant having a Ko of about 10 pM is usetul in a double arm constroct and &

single arm construct.

{0171} In some embodiments, heterodimerization of Fe domains is promoted by introducing
different, but compatibie, substitutions in the two Fe domains, such as “knob-into-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 void that is created when an
original amine 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-chatn volume. For example, in some
embodiments, an amino acid being replaced is in the CH3 antibody coustant domaiu of an Fc
domain and involved in the dimerization of two Fc domains. In some embodiments, a hole in one
CH3 antibody 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 favor the

80
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heterodimerization of the two Fc domains. In some embodiments, a hole in one CH3 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

consiant domain.

{0172] In some embodiments, a hole is constructed by replacing amino acids having larger
side chains such as tyrosine or tryptophan with amino acids having smaller side chains such as
alaning, valine, or threonine, for example a Y407V mutation in the CH3 antibody constant
domain. Similarly, in some embodiments, a knob s 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 domain includes the knob
mutation T366W and the other Fc domain includes hole mutations T366S, L358A, and Y407V,
In some embodiments, a polypeptide of the disclosure including a SIRPw D1 domain variant is
fused to an Fo domain including the knob mutation T366W to limit unwanted knob-knob
homeodimer formation. Examples of knob-into-hole amino acid pairs are included, without
limitation, in Fuble 9 and examples of knob-into-hole Fc domain variants and SIRPo - Fc

fusions are provided in Table 16,

Table 8 Knob-Inio-Hole Antine Acid Pairs

- T3668
First Fe T394W | T3948 | T366W
.| Y407T | Y407A | F405A | T394S | L358%A
Domain Y407T | Y407A | T3948
Y407V

Second
Fe T366Y | T366W §T394W | F405W | T366W

T366Y | T366W | FA0SW

F405A | F405W | Y407A
Domain

81
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Table 10, Exemplary Fe Domain Variants and SIRPa DI Domain Variant — Fe Domain Variant

Fausion Polypeptides

SEQ 1D NOQ:

Aming Acid Sequence

138

EEELOQHQPDKSVEVAAGETATLRCTITSLFPVGPIOWIRGAGPGRVLIYNGR
QGPFPRVTTVSDTTKRNNMDESIRIGAITPADAGTYYCIKFRKGSPDDVEFK
SGAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVELFPPKPRDTLMISRTPE
VICVVVDVSHEDPEVEINWYVDGVEVHNAKTKPREEQY ASTYRVVSEVLT
VEHODWINGKEYKCKVISNKALPAPIEKTISKAKGOPREPQVYTLPPSREEM
TENQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SK
LTVDKSRWOQOONVESCSYMHEALBNHYTOKSLSLSPGK

DETHTCPPCPAPEAAGAPSVELFPPKPRDTLMISRTPEVTCVVVDVSHEDPE
VEFNWYVDGVEVHNAKTKPREEQYASTYRYVSVLTVLEHODWLNGKEYK
CRVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTENOQVSLSCAVKGE
YPSDIAVEWESNGQOPENNYKTTPPVLDSDGSFFLVSKLTVDESRWOQGNVE
SCSYMHEATHNHYTQKSLSLSPGK

140

EEELOHQPDKSVEVAAGETATLRCTITSLFPVGPIQWIRGAGPGRVLIYNGR
QGPFPRVTTVSDTTKRNNMDESIRIGAITPADAGTYYCIKFREGSPDDVEFRK
SGAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVELFPPKPRKDTLMISRTPE
VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYASTYRVVEVLT
VEHODWLNGREYKCKVANKALPAPIERTISKAKGOPREPQVYTLPPSREEM
TENQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWOOONVESCSVMHEALHNHYTOKSLSLSPGK

141

DETHTCPPCPAPEAAGAPSVFLEFPPKPKDTLMISRTPEVICVVVDVSHEDPE
VEFNWYVDGVEVHNAKTKPREEQYASTYRVVSEVLTVLHODWLNGKEYK
CRVSNKALPAPIEKTISKAKGOPREPOQVYTLPPSREEMTRNQVSLWCLVEG
FYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNY
FSCSYMHEALHNHYTOKSLSLSPGK
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SEQ IB NO:

Amino Acid Sequence

i42

EEELQHGPDKSVEVAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNQR
EGPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTYYCVKFRKGSPDDVEFK
SGAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVFLFPPRPEDTLMISRTPE
VICVVVDVSHEDPEVRKFNWYVDGVEVHNAKTKPREEGYASTYRVVSVLT
VLHGDWLNGKEYKCKVSNKALPAPIEKTISK AKGOPREPQVYTLPPSREEM
TENQVSLWCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLY SK
LTVDBEKSRWOQOQOGNVESCSVMHEALBNHYTORKSLSLSPGK

EEELQHOPDKSVEVAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNQR
EGPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTY YCVKFRKGSPDDVEFK
SGAGTELSVRAKPSDKTHTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPE
VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEGYASTYRVVSVLT
VEHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSREEM
TEKNQVSLSCAVKGFYPSEHAVEWESNGQPENNYKTTPPVLDSDGSFFLVSK
LTYDKSRWOQGNVYFSCSVMHEALHENHYTQKSLSLSPGK

144

QVOLKOSGPGLVOPSOSLSITCTVSGFSLTNY GVHWVROSPGKGLEWLGVE
WEGONTDYNTPFTSRLSINKDNSKSOVEFFKMNSLOSNDTAIYYCARALTYY
DYEFAYWGOQGTLVTIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVEDYFP
EPVTVEWNSGALTSGVHTFPAVLOSSGLYSLESVVTVPSSSLGTOTYICNVN
HEPSNTKVDKKVEPKSCRKTHTCPROPAPELLGGPSVEFLFPPKPKDTLMISR
TPEVICVVVDVSHEDPEVEKFNWYVDGVEVHNAKTKPREEGYASTYRVVS
VETVLHODWLNGKEYRCKVSNKALPAPIEKTISKAKGQOPREPOVYTLPPSR
EEMTENGQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFL
YSRLTVDEKSRWQOQGNVESCSVMHEALHNHYTQKSLSLSPGK

EEELQUQPDKSVLVAAGETATLRCTITSLFPVGPIQWEFRGAGPGRELIYNGR
EGPFPRVTTVSDTTKRNNMDFSIRIGAITPADAGTYYCVRFRKGSPDDVEFK
SGAGTELSVRAKPSEKTHTCPECPAPEAAGAPSVELEPPKPKDTLMISRTPEV
TCVVVDVSHEDPEVEINWYVDGVEVHNARKTRPREEQYASTYRVVSVLTY
LHODWLNGKEYRKCKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREEMT

&3
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SEQ IB NO:

Amino Acid Sequence

KNQVSLTCEVEKGEFYPSDIAVEWESNGGPENNYKTTPPYVLDSDGSFFLYSKL
TVDESRWOQGNVESCSVMHEEALENHYTOKSLSLSPGK

146

EEELQVIQPDESVLVAAGETATLRCTATSLFPVGPIQWEFRGAGPGRELIYNG
ROGPFPRVTTVSDLTEKRNNMDFESIRIGNITPADAGTYYCVRFRKGSPDDVEF
KSGAGTELSVRAKPSDETHTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVEKINWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVY TLPPSREE
MTENQVSLWCLVEGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYS
KETVDKSRWQOONVESCSYMHEALHNHYTQKSLSLSPGK

DKTHTCPPCPAPEAAGAPSVELFPPKPKDTLMISRTPEVTICVVVDVSHEDPE
VEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CRVSNKALPAPIEKTISKAKGOPREPOQVYTLPPSREEMTRNOVSLSCAVKGEF
YPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQOQGNVE
SCSVMHEALHNHYTQKSLSLASPGK

EEELQVIQPDESVLVAAGETATLRCTATSLFPVGPIQWEFRGAGPGRELIYNG
ROGPFPRVTTVSDLTEKRNNMDFESIRIGNITPADAGTY YCVRFRKGSPDDVEF
KSGAGTELSVRAKPSDETHTCPPCPAPEAAGAPSVFLFPPKPRKDTLMISRTP

EVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHODWLNGKEYKCEKVSNKALPAPIEKTISKAKGQPREPOVY TLPPSREE

MTENQVSLSCAVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLVS
KLTVDKSRWQOQOGNVESCSVMHEALHNHYTQKSLSLSPGK

149

DKTHTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPEVTICVVVDVSHEDPE
VEFNWYVDGVEVHNAKTRKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CRVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREEMTRKNQVSLWCLVKG
FYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDESRWQOQGNY
FSCSVMHEALHNHYTQOKSLSLSPGK

{0173] fn addition to the knob-into-hole strategy, in some embodiments, electrostatic steering

84
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is also used to control the dimerization of Fo domains. Electrostatic steering refers to the
utilization of favorable electrostatic interactions between oppositely charged amino acids in
peptides, protein domains, and proteins to control the formation of higher ordered protein
molecules. In particular, to control the dimerization of Fe domains using electrostatic steering,
one or more amine acid residues that make up the CH3-CH3 interface are replaced with
positively- or negatively-charged amino acid residues such that the interaction becomes
electrostatically favorable or unfavorable depending on the specific charged amino acids
introduced. In some embodiments, a positively-charged amino acid in the interface, such as
fysine, arginine, or histidine, 1s replaced with a negatively-charged amino acid such as aspartic
acid or glutamic acid. In some embediments, a negatively-charged amino acid in the interface is
replaced with a positively-charged amino acid. In some embodiments, the charged amino acids
are introduced to one of the 1nteracting CH3 antibody constant domains, or both. In some
embodiments, introducing charged amino acids to the interacting CH3 antibody constant
domains of the two Fc domains promotes the selective formation of heterodimers of F¢ domains
as controlled by the electrostatic steering effects resulting from the interaction between charged

amino acids. Examples of electrostatic steering amino acid pairs are included, without imitation,

in Table 11
Table 11. Electrostatic Steeving Amino Acid Paivs
Fe
domain o ] e ) N ] ] ] ] ] K409 K3708
K409D | K409D | K400E | K409E | K392D | K392 | K392E | K392E K 4091
menoemer K392D
K439E
i
¥e
B356K
domain N P399K
D399k { D399R { D3YOK { D399R | 399K | P399R | D3SOK | D399R BE357K
monemer D356K
399K
2
{0174] Other methods used to control the heterodimerization of Fe domains, especially in the

context of constructing a bispecific antibody, are available.

&5
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{0175] In some embodiments, a first Fc domain and a second Fc domain each includes one or
more of the following amino acid substitutions: T366W, T3668, L368A, Y407V, T366Y,
T394W, F405W, Y349T, Y349K, Y349V, L3517, L351H, L351N, L351K, P353S, 833540,
D356K, D356R, D3568, E357K, E3S7R, E3574), S364A, T366H, L368T, L36RY, L368E,
K370E, K370D, K370, K392E, K392 T394N, P395SN, P3O0T, V397T, V3970, L398T,
D399K, D399R, D39ON, F405T, F405H, F405R, Y407T, Y40TH, Y4071, K409E, K409D,

K409T, and K4091, relative to the sequence of human IgGl.

{0176} In some embodiments an Fc domain comprises: (3) one of the following amino acid
substitutions relative to wild type human IgGi: T366W, T366S, L368A, Y407V, T3606Y,
T304W, FAOSW, Y3497, Y349, V349V, 13517, L3514, L351IN, L3S1K, P3535, $354D,
D356K, D356R, D3568, E357K, BE357R, E357Q, S364A, T366E, L368T, L368Y, L368E,
K370F, K370D, K3700, K392F, K392D, T394N, P395N, P396T, V397T, V397(3, 1.398T,
399K, D399KR, D30ON, F405T, F405H, F405R, Y4071, Y40TH, Y4071, K409E, K400D,
K4G9T, or K409L; or (b} (1) a N297A mutation relative to a human IgG1 Fo region; (i) a L2344,
| 235A, and G237A mutation relative to a human IgG1 Fe region; (111) a L234A, L2354, G237A,
and N297A mutation relative to a human IgG1 Fe region; (iv) a N297A mutation relativeto a
human Ig(32 Fe region; (v} a A3308 and P33 1S mutation relative to a human fgG2 Fc region;
{vi}a A3308, P331S, and N297A mutation relative to a human IgG2 Fe region; {viil) a S228P,
E233P, F234V L2354, and del(3236 mutation relative to a human IgG4 Feregion; or (viii} a
S228P E233P, F234V, L235A) del(G236, and N297A mutation relative to a human 1gG4 Fc
region. In some embodiments an Fo domain variant comprises: (a) oue of the foliowing amino
acid substitutions relative to wild type human 1gGl: T366W, T366S, L368A, Y407V, T366Y,
T394W, FA0SW, Y349T, Y349E, Y349V, L3517, L351H, L3SIN, L351K, P35385, S354D,
D356K, D356R, D3568, E35TK, E3S5TR, E357Q, S364A, T366E, L368T, L368Y, L368E,
K370E, K370D, K3700, K392E, K392D, T394N, P395N, P396T, V397T, V397(3, L398T,
399K, D399R, DD399N, F405T, F405H, F405R, Y4071, Y40TH, Y4071, K409E, K400D,
K409T, or K409E; and (b) further comprises (1) a N297A mutation relative to a human IgGl Fe
region; (i) a L234A, L235A, and G237A mutation relative to a human 1gG1 Fe region; (i) a
L234A, L235A, G237A, and N297A mutation refative to a human IgG1 Foregion; (iv) a N297A
mutation relative to a human IgG2 Fe region; (v} a A3308 and P331S mutation relative to a
human [g(G2 Fc region; (vi}a A3308, P3315, and N297A mutation relative to a human IgG2 Fc
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region; {vii}a S228P, E233P, F234V, L235A, and delG236 mutation relative to a human 1gG4
Feregion; or {viii} a 8228P, E233P, F234V, L2354, del(G236, and N297A mutation relative to a

human Ig(G4 Fe region.

{0177] In some embodiments, the first and second Fe domains include different amino acid
substitutions. In some embodiments, the first Fo domain includes T366W. n some
embodiments, the second Fc domain includes T3668, L368A, and Y407V, In some
embodiments, the first Fe domain includes 399K In some embodiments, the second Fe

domain includes K409D,
Linkers

{3178] Disclosed herein, in some embodiments, are polypeptides comprising a signal-
regulatory protein o (SIRP-g) D1 variant comprising a SIRPa D1 domain, or a fragment thereof,
having an aminoe acid mutation at residue 80 relative to a wild-type SIRPg 31 domain; and at
ieast one additional amino acid mutation relative to a wild-type SIRPa D1 domain at a residue
selected from the group consisting of: residue 6, residue 27, residue 31, residue 47, residue 53,

residue 54, residue 36, residue 66, and residue 92.

[0179] Also disclosed herein, in some embodiments, are polypeptides comprising an Fe
variant, wherein the Fc variant comprises an Fc domain dimer comprising two Fe domain
variants, wherein each Fo domain variant independently is selected from (i) a human IgGl Fe
region consisting of mutations L234A, L2354, G237A, and N297A; (i1} a human IgG2 Fc region
consisting of mutations A3308, P33185 and N297A; or (111} a human IgG4 Fe region comprising

muiations S228P, E233P, F234V, 1.235A, delG236, and N297A.

[0180] in the present disclosure, a linker is used to describe a Hinkage or connection between
polypeptides or protein domains or associated non-protein moieties. In some embodiments, a
linker is a linkage or connection between an Fc domain (or variant thereof} and a 8IRPg D1
domain variant. In some embodiments, the linker connects the C-terminus of the SIRPu D1
domain variant and the N-terminus of the Fc domain variant, such that the two polypeptides are

joined to each other in tandem series.

[06181] In some embodiments, a linker is a simple covalent bond, e.g., a peptide bond, a

synthetic polymer, or any kind of bond created from a chemical reaction, e.g. chemical
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conjugation. When a linker is a peptide bond, in some embodiments, the carboxvlic acid group at
the C-terminus of one protein domaio reacts with the amino group at the N-terminus of another
protein domain in 3 condensation reaction 1o form a peptide bond. In some embodiments, the
peptide bond is formed from synthetic means through a conventional organic chemistry reaction,
or by natural production from a host cell, wherein a nucleic acid molecule encoding the DNA
sequences of both proteins (e.g., an Fo domatn variant and a SIRPo D1 domain variant) in
tandem series can be directly transcribed and translated into a contiguous polypeptide encoding
both proteins by the necessary molecular machineries {e.g., DNA polymerase and ribosome) in

the host cell.

{3182} When a linker is a synthetic polymer, in some embodiments, the polymer is
functionalized with reactive chemical functional groups at each end to react with the terminal

amino acids at the connecting ends of two proteins.

{6183} When a linker {except peptide bond mentioned above) is made from a chemical
reaction, in some embodiments, chemical functional groups (e.g., amine, carboxylic acid, ester,
azide, or other functional groups), are attached syutbetically to the C-terminus of one protein and
the N-terminus of another protein, respectively. In some embodiments, the two functional groups
then react through synthetic chemisiry means to form a chemical bond, thus connecting the two

proteins together.
Spacers

{3184] In the present disclosure, in some embodiments, a linker between an Fo domain
monomer and a SIRPa D1 variant polypeptide of the disclosure, is an amino acid spacer
including about 1-200 amino acids. Suitable peptide spacers include peptide linkers containing
flexible amino acid residues such as glycine and serine. Exaroples of linker sequences are
provided in Table 12 In some embodiments, a spacer contains motifs, e.g., multiple or repeating
motifs, of G8, GG, GGS, GGG, GGGGS (SEQ 1D NO: 163), GGSG (SEQ ID NO: 164), or
SGGG (SEQ D NO: 165). In some embodiments, a spacer contains 2 to 12 amino acids
mncluding motifs of GS, e.g., GS, GSGS (SEQ ID NG: 166), GSGSGS (SEQ 1D NO: 167),
GSGSGSGS (SEQ ID NO: 168), GRGRSGRGRGS (SEQ 1D NO: 169), or GSGSGSGSGSGR
(SEQ ID NG: 170). In some embodiments, a spacer contains 3 to 12 amino acids including

motifs of GG, e.g., GGS, GGSGGS (SEQ ID NO: 171), GGSGGSGGES (SEQ ID NO: 172),
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and GGSGGSGGSGGS (SEQ 1D NG: 173). In some embodiments, a spacer contains 4 to 12
amino acids including motifs of GGSG (SEQ D NQO: 164), e.g., GGSG (SEQ ID NO: 164),
GGSGGGSG (SEQ 1D NO: 174), or GGSGGGRGGESG (SEQ 1D NO: 175). In some
embodiments, a spacer contains motifs of GGGGS (SEQ 1D NOG: 163), e.g.,
GGGGSGGEGESGHGEES (SEQ D NO: 176}, In some embodiments, a spacer contains amino
acids other than glycine and serine, e.g., AAS (SEQ ID NG: 177, AAAL (SEQ ID NO: 178),
AAAK (SEQ D NG: 179), AAAR (SEQ 1D NO: 180), EGKSSGSGSESKST (SEQ ID Nk
181), GSAGSAAGSGEF (SEQ ID NO: 182), AEAAAKEAAAKA (SEQ ID NG: 183),
KESGSVSSEQLAQFRSLD (SEQ ID NO: 184}, GGGGAGGGG (SEQ ID NO: 135),
GENLYFQSGG (SEQ ID NG: 186}, SACYCELS (SEGQ ID NO: 187), RSIAT (SEQ 1D NO:
188), RPACKIPNDLKQKVMNH (SEQ ID NO: 189),
GGSAGGSGSGSSGGSSGASGTGTAGGTGSGSGTGRG (SEQ 1D NO: 190},
AAANSSIDLISYVPVDSR (SEQ ID NO: 191, or
GOSGGGSEGGGSEGGGSEGGGSEGGGSEGGGSGGGS (SEQ 1D NO: 192}

{0185] In some embodiments, a spacer contains motifs, e.g., multiple or repeating motifs, of
EAAAK (SEQ ID NG: 193). In some embodiments, a spacer contains motifs, e.g., multiple or
repeating motifs, of proline-rich sequences such as (XPn, in which X is any amino acid {e.g., A,

K, or Eyand nis from 1-3, and PAPAP{SEQ ID NO: 194).

Table 12. Linker Sequences

SEQ D NG: AMING ACID SEQUENCE
163 GGGGS
164 GGG
165 SGGG
166 GSGS
167 GSGRGS
168 GSGSGSGS
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SEQ ID NO: AMING ACID SEQUENCE
169 GSGSGSGSGS
170 GSGSGSGSGSGS
171 GGSGGS
172 GGSGGSGGS
173 GGSGGSGGSGGS
174 GGSGGGSG
175 GGSGGGSGGGSG
176 GGGGSGGGGSGGGEGS
177 AAS
178 AAAL
179 AAAK
180 AAAR
181 EGKSSGSGSESKST
182 GSAGSAAGSGEF
183 AFAAAKEAAAKA
184 KESGSVSSEQLAQFRSLD
185 GGGGAGGGG
186 GENLYFQSGG
187 SACYCELS
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SEQIDNG: AMING ACID SEQUENCE
188 REIAT
189 RPACKIPNDLKQKVMNH
190 GGSAGGSGRGSSGGSSGASGTGTAGGTGSGRGTGRG
191 AAANSSIDLISYVPVDSR
192 GGSGGGSEGGGSEGGGSEGGGSEGGGSEGGGSGGGS
193 BEAAAK
194 PAPAP
{6186 In some embodiments, the length of the peptide spacer and the amino acids used is

adjusted depending on the two proteins involved and the degree of flexibility desired in the final
protein fusion polypeptide. In some embodiments, the length of the spacer is adjusted to ensure
proper protein folding and avoid aggregate formation. In some embodiments, a spacer is A or

AAAL (SEQ 1D NO: 178},
Vectors, Host Cells, and Protein Producition

{3187} Disclosed herein, in some embodiments, are polypeptides comprising a signal-
regulatory protein o (SIRP-g) D1 variant comprising a SIRPa D1 domain, or a fragment thereof,
having an amino acid mutation at residue 80 relative to a wild-type SIRPg [} domain; and at
ieast one additional amino acid mutation relative to a wild-type SIRPa D1 domain at a residue
selected from the group consisting of: residue 6, residue 27, residue 31, residue 47, residue 53,

residue 54, residue 36, residue 66, and residue 92.

[0188] Also disclosed herein, in some embodiments, are polypeptides comprising an Fe
variant, wherein the Fc variant comprises an Fc domain dimer having two F¢ domain monomers,
wherein each Fo domain monomer independently is selected from (i) a human IgG1 Fc region
consisting of mutations L234A, L235A, G237A, and N2974,; (ii} a human IgG2 Fe region

consisting of mutations A3308, P33185 and N297A; or (111} a human IgG4 Fe region comprising
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mutations 52288, E233P, F234V, L235A, delG236, and N297A.

{3189] In some embodiments, the polypeptides of the disclosure are produced from a host
cell. A host cell refers to a vehicle that includes the necessary cellular components, e.g.,
organelles, needed to express the polypeptides and fusion polypeptides described herein from
their corresponding nucleic acids. In some embodiments, the nucleic acids are included in
nucleic acid vectors introduced into the host cell by transformation, transfection, electroporation,
calcium phosphate precipitation, direct microinjection, infection, etc. In some embodiments, the
choice of nucleic acid vector depends on the host cell to be used. In some embodiments, host

cells are of either prokaryotic {e.g., bacterial) or eukaryotic {e.g., mammalian) ongin.

[6190] In some embodiments, a polypeptide, for example a polypepiide construct comprising
a SIRPa D1 domain variant {e.g., any variant provided in Tables 2, 5, and 6) and a fusion partner
such as an Fe variant are produced by culturing a host cell transformed with a nucleic acid,
preferably an expression vector, containing a nucleic acid encoding the polypeptide construct
{e.g., Fc variant, linker, and fusion partner) under the appropriate conditions to induce or cause
expression of the polypeptide construct. In some embodiments, the conditions appropriate for
expression varies with the expression vector and the host cell chosen. In some embodiments, a
wide variety of appropriate host cells are used, including, but not limited to, mammalian cells,
bacteria, insect cells, and veast. For example, a variety of cell lines that find use in the present
disclosure are described in the ATCC® cell line catalog, available from the American Type
Culture Collection. In some embodiments, Fc domain variants of this disclosure are expressed in
a cell that is optimized not to glycosylate proteins that are expressed by such cell, either by
genetic engineering of the cell line or modifications of cell culture conditions such as addition of
kifunensine or by using a naturally non-glycosylating host such as a prokaryote (£, cofi, etc.),
and in some cases, modification of the glyvcosylation sequence in the Fe s not be needed.
Nuscleic acid vector consiruction and fiost cells
{0191} A nucleic acid sequence encoding the amino acid sequence of a polypeptide of the
disclosure can be prepared by a variety of methods. These methods include, but are not limited
to, oligonuclectide-mediated {or site-directed) mutagenesis and PCR mutagenesis. In some
embodiments, a nucleic acid molecule encoding a polypeptide of the disclosure is obtained using
standard techoiques, e.g., gene synthesis. Alternatively, a nucleic acid molecule encoding a wild-
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type SIRPa D1 domain 1s mutated to include specific amino acid substitutions using standard
techniques, e.g., QuikChange™ mutagenesis. In some cases, nucleic acid molecules are

synthesized using a nucleotide synthesizer or PCR techniques.

{6192} In some embodiments, the nucleic acids that encode a polypeptide construct, for
example a polypeptide construct comprising a SIRPo D1 domain variant (e.g., any variant
provided in Tables 2, 5, and 6) and a fusion partner such as an Fc variant are incorporated into
an expression vector in order to express the protein. A variety of expression vectors can be
utilized for protein expression. Expression vectors can comprise self~replicating, extra-
chromosomal vectors or vectors which integrate into & host genome. A vector can also include
varipus components or elemenis. For example, in some embodiments, the vector components
include, but are not limited to, transcriptional and translational regulatory sequences such as a
promoter sequence, a ribosomal binding site, a signal sequence, transcriptional start and stop
sequences, translational start and stop sequences, 3” and 5" untranslated regions (UTRs), and
enhancer or activator sequences; an origin of replication; a selection marker gene, and the
nucleic acid sequence encoding the polypeptide of interest, and a transcription termination
sequence. In some embodiments, expression vectors comprise a protein operably linked with
control or regulatory sequences, selectable markers, any fusion pariners, additional elements, or
any combinations thereof. The term “operably linked” means that the nucleic acid is placed into
a functional relationship with another nucleie acid sequence. Generally, these expression vectors
include transcriptional and translational regulatory nucleic acid operably linked to the nucleic
acid encoding the Fe variant, and are typically appropriate to the host cell used to express the
protein. A selection gene or marker, such as, but not limited to, an antibictic resistance gene or
fluorescent protein gene, can be used to select for host cells containing the expression vector, for
example by antibiotic or fluorescence expression. Various selection genes are available,

j0193] In some embodiments, the components or elements of a vector are optimized such
that expression vectors are compatible with the host cel type. Expression vectors which find use
in the present disclosure include, but are not limited to, those which enable protein expression in
mammalian cells, bacteria, insect cells, yeast, and in in vitro systems.

{3194] In some embodiments, marmmalian cells are used as host cells to produce

polypeptides of the disclosure. Examples of mammalian cell types include, but are not imited to,
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human embryonic kidney (HEK) (e.g., HEK293 HEX 293F), Chinese hamster ovary (CHQ),
HeLa, COS, PC3, Vero, MC3T3, NSO, $p2/0, VERY, BHK, MDCK, W138, BT483, Hs578T,
HTB2, BT20, T47D, NSO (a murine myeloma cell line that does not endogenously produce any
immunogiobulin chains), CRL7030, and HsS78Bst cells. In some embodiments, £ coli cells are
used as host cells to produce polypeptides of the disclosure. Examples of £. cofi strains include,
but are not limited to, &, coli 294 (ATCCY 31,446), & coli L 1776 (ATCC® 31,537, £ coli BL21
(DE3) (ATCCY BAA-1025), and . coli RV308 (ATCCY 31,608).

{0195] Different host cells have characteristic and specific mechanisms for the
postiranslational processing and modification of protein products (e.g., glycosylation). In some
embodiments, appropriate cell Hines or host sysiems are chosen to ensure the cosrect modification
and processing of the polypeptide expressed. Once the vectors are introduced into host cells for
protein production, host cells are cultured in conventional nutrient media modified as appropriate
for inducing promoters, selecting transformants, or amplifying the genes encoding the desired

Sequences.

[6196] In some embodiments, a polypeptide construct, for example a polypeptide consiruct
comprising a SIRPg D1 domain variant {e.g., any variant provided in Tables 2, 5, and 6y and a
fusion partner such as an Fe variant are expressed in mammalian expression systems, including
systems in which the expression constructs are introduced into the mammalian cells using virus
such as retrovirus or adenovirus. In some embodiments, human, mouse, rat, bamster, or primate
cells are utilized. Suitable cells also include known research cells, including but not limited to
Jurkat T celis, NIH3T3, CHO, COS, and 293 cells. Alternately, in some embodiments, proteins
are expressed in bacterial cells. Bacterial expression systems are well known in the art, and
include Lischerichia cofi (F. cofi), Baciflus subsilis, Streptococcus cremoris, and Streptococcus
fividans. In some cases, polypeptide constructs comprising Fo domain variants are produced 1o
insect cells such as but not Himited to 89 and S£21 cells or veast celis such as but not limited to
organisms from the genera Saccharamyces, Pichia, Khgveromyces, Hansenula and Yarrowia. Io
some cases, polypeptide constructs comprising Fe domain variants are expressed #2 vitro using
cell free translation systems. /n vifro translation systems derived from both prokaryotic {e.g., E.
coli) and eukaryotic {e.g., wheat germ, rabbit reticulocytes) cells are avatlable and, in some
embodiments, chosen based on the expression levels and functional properties of the protein of

interest. For example, as appreciated by those skilled in the art, in vifro translation is required for
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some display technologies, for example ribosome display. In addition, in some embodiments, the
Fc¢ domain variants are produced by chemical synthesis methods such as, but not limited to,
liquid-phase peptide synthesis and solid-phase peptide svnthesis. In the case of in viro
transcription using a non-glycosylating system such as bacterial extracts, the Fe will not be
glycosylated even in presence of the natural glycosylation site and therefore inactivation of the

Fe will be equivalently obtained.

[6197] In some emnbodiments, a polypeptide construct includes non-natural amino acids,
amino acid analogues, amino acid mimetics, or any combinations thereof that functionin a
manner stmilar to the naturally occurring amino acids. NMaturally encoded amino acids generally
refer to the 20 common amino acids (alanine, arginine, asparagine, aspartic acid, cysieine,
glutamine, glutamic acid, glycine, histidine, isoleucine, leucine, tysine, methionine,
phenylalanine, proline, serine, threonine, tryptophan, tyrosine, and valine) and pyrrolysine and
selenocysteine. Amino acid analogs refers to compounds that have the same basic chemical
structure as a naturally occurring amino acid, e.g., a catbon that is bound to a hydrogen, a
carboxyl group, an amino group, and an R group, such as, homosering, norleucine, methionine
sulfoxide, methionine methyl sulfonium. In some embodiments, such analogs have modified R
groups (such as, norleucine} or medified peptide backbones, but generally retain the same basic

chemical structure as a naturally occurring amino acid.
Protein production, recovery, and purification

{3198] In sore embodiments, host cells used to produce polypeptides of the disclosure are
grown in media suitable for culturing of the selected host cells. Examples of suitable media for
mammalian host cells include Minimal Essential Medium (MEM), Dulbecco’s Moditied Hagle's
Medium (DMEM), Expi293™ Expression Medium, DMEM with supplemented fetal bovine
serum (FBS), and RPMI-1640. Exarples of suitable media for bacterial host cells include Luria
broth (L.B) plus necessary supplements, such as a selection agent, e.g., ampicilin. In some
embodiments, host cells are cultured at suitable temperatures, such as from about 20 °C to about
39 °C, e.g., from about 25 °C to about 37 °C, preferably 37 °C, and COn levels, such as about 5%
t0 10%. In some embodiments, the pH of the medium is from about pH6 810 pH 7 4, e.g., pH
7.0, depending mainly on the host organism. If an inducible promoter is used in the expression

vector, protein expression can be induced under conditions suitable for the activation of the
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promoter.

{0199} In some embodiments, protein recovery involves disrupting the host cell, for example
by osmotic shock, sonication, or lysis. Once the cells are disrupted, cell debris is reroved by
centrifugation or filiration. The proteins can then be further purified. In some embodiments, a
polypeptide of the disclosure is purified by various methods of protein purification, for example,
by chromatography {e.g., ion exchange chromatography, affinity chromatography, and size-
exclusion column chromatography), centrifugation, differential solubility, or by any other
standard technique for the purification of proteins. For example, in some embodiments, the
protein is isolated and purified by appropriately selecting and combining affinity columns such
as Protein A column (e.g., POROS Protein A chromatography) with chromatography columas
(e.g., POROS HS-50 cation exchange chromatography), filtration, ultra-filtration, de-salting and
dialysis procedures. In some embodiments, a polypeptide is conjugated to marker sequences,
such as a peptide to facilitate purification. An example of a marker amino acid sequenceisa
hexa-histidine peptide (Fis6-tag (SEQ 13 NO: 223)), which can bind to a nickel-functionalized
agarose affinity column with micromolar affinity. As an alternative, a hemagglutinin “HA” {ag,

which corresponds to an epitope derived from the influenza hemagglutinin protein can be used.

[0200] In some embodiments, polypeptides of the disclosure, for example a polypeptide
construct comprising a SIRPo D1 domain variant {e.g., any variant provided in Tables 2, 5, and
6} and a fusion partner such as an Fo variant are produced by the celis of a subject {e.g., a
human}, e.g., in the context of gene therapy, by administrating a vector such as a viral vector
{e.g., aretroviral vector, adenoviral vector, poxviral vector {(e.g., vaccinia viral vector, such as
Modified Vaccinia Ankara (MVA)), adeno-associated viral vector, and alphaviral vector)
containing a nucleic acid molecule encoding a polypeptide of the disclosure. The vector, once
inside a cell of the subject {e.g., by transformation, transfection, electroporation, calcium
phosphate precipitation, direct microinjection, infection, etc.) can be used for the expression of a
polypeptide disclosed herein. In some cases, the polypeptide is secreted from the cell. In some
embodiments, if treatment of a disease or disorder is the desired outcome, no further action is
required. In some embodiments, if collection of the protein is desired, blood is collected from the

subject and the protein purified from the blood by various methods.
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Methods of Treating Cancer

{0261 Provided herein are methods of treating cancer in an individual {(e.g., a human
individual) that comprises administering to the individual an effective amount of {3} a
polypeptide comprising a SIRPo D1 domain variant {e.g., a SIRPa D1 domain variant described
herein) and an Feo domain variant {e.g., an Fc domain variant described herein) and (b) a
chemotherapy agent (e.g., at least one chemotherapy agent, such as at least two, at least three, or
at least four chemotherapy agents). In some embodiments the method further comprises
administering to the individual an effective amount of a therapeutic antibody {e.g, at least one
therapeutic antibody, such as at least two, at least three, or at least four therapeutic antibodies).
Additionally or alternatively, in some embodiments the method further comprises administering
to the individual an effective amount of an immunotherapeutic agent (e.g., at least one
immunotherapeutic agent, such as at least two, at least three, or at least four immunotherapeutic
agents). Additionally or alternatively, in some embodiments, the method comprises
administering the polypeptide and the chemotherapy agent in combination with one or more
additional modes of therapy, including, but not imited to, e.g., radiation therapy, surgery,

cryoablation, and bone marrow transplant.

Combination Therapies Comprising Chemotherapy Agents, and Exemplary Chemptherapy

Agents

{0202] Exemplary chemotherapy agent(s) that can be used in a method of treating cancer
described herein include, without hmitation, e.g., methotrexate (RHEUMATREX®,
Amethopterin), cyclophosphamide (CYTOXAN®), abiraterone, abemaciclib, altretamine,
thalidomide (THALIDOMID®), acridine carboxamide, actimid®, actinomycin, actinomycin-D,
afatinib, 17-N-allylamino-17-demethoxygeldanamycin, alectinib, alpelisib, aminopterin,
amsacrine, anfotinib, anthracycline, antineoplastic, antineoplaston, apartinib, S-azacitidine, 6-
mercaptopurine, 6-thioguanioe, arabinosyicytostue, axitinib, azacitidine, azathioprine, BL22,
bendamustine, binimetinib, biricodar, bleomycin, bortezomib, bosutinib, brigatinib, bryostatin,
busulfan, cabozantinib, calyculin, camptothecin, capecitabine, carboplatin, carmustine, ceritintb,
chiorambucil, cisplatin, cladribine, clofarabine, cobimetinib, crizotinib, cytarabine, dabrafenib,
dacarbazine, dacomitinib, dasatinib, daunorubicin, dexamethasone, dichloroacetic acid,

discodermolide, docetaxel, doxorubicin, encorafenib, epirubicin, entrectinib, enzalutamide,
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epothilone, erdafitinib, erntbulin, erlotinib, estramustine, etoposide, everolimus, exatecan,
exisulind, ferruginol, floxuridine, fludarabine, fluorouracil {such as S-fluorcuracil}, folinic acid,
fostestrol, fotemustine, fruquintinib, ganciclovir, gefitinib, gemcitabine, gilteritinib, goserelin,
hexamethylmelamine, hydroxycarbamide, hydroxyurea, IT-101, ibrutinib, icotinib, idarubicin,
idelalisib, ifosfamide, imatinil, irincimiquimod, irinotecan, irofulven, fvosidenib, ixabepiione,
laniquidar, fapatinib, larotrectinib, lenalidomide, lenvatinib, loriatinib, lomustine, hurtotecan,
mafostfamide, masoprocol, mechlorethamine, melphalan, mercaptopurine, methotrexate,
methylprednisolone, mitomycin, mitotane, mitoxantrone, nelarabine, neratinib, niraparib,
nilotinib, nintedanb, oblimersen, olaparib, osimertinib, oxaliplatin, nedaplatin, phenanthriplatin,
picoplatin, PAC-1, paclitaxel, palbociclib, pazopanib, pemetrexed, pegfilgrastim, pentostatin,
pipobroman, pixantrone, plicamycin, prednisone, ponatinib, procarbazine, proteasome inhibitors
{e.g., bortezomib), pyrotinib, raltitrexed, rebeccamycin, revliimid®, regorafenib, ribociclib,
rubitecan, rucaparib, ruxolitinib, SN-38, salinosporamide A, satraplatin, sirolimus, sonidegib,
sorafenib, streptozocin, streptozotocin, sunitinib, swainsoning, talazoparib, tariguidar, taxane,
tegafur-uracil, temsirolimus, teniposide, temozolomide, testolactone, thioTEPA, tioguanine,
topotecan, trabectedin, trametinib, trefinoin, trifluridine, triplatin tetravitrate, tris(2-
chiorcethyllamine, troxacitabine, uracil mustard, valrubicin, vandetanib, vemurafenib,
venetoclax {ABT-199), navitoctax {ABT-263), vinblastine, vincristine, vinorelbine, vismodegib,

vorinostat, ziv-aflibercept (ZALTRAP®), rosuquidar, or the like.

j0203] In some embodiments, the method of treating cancer comprises administering an
agent that blocks the interaction between CD47 {e.g., hCD47) and SIRPu {e.g., hSIRPu) in
combination with chemotherapeutic agent{s)s of a particular class. In some embodiments, the
agent that blocks the interaction between CD47 and SIRPu is a polypeptide described herein
{e.g., a fusion polypeptide comprising a SR Pa d domain variant and an Fc varniant; a fusion
polypeptide comprising a SIRPy variant, a SIRPB! variant, or a SIRPPZ variant and an Fe
variant}. For example, in some embodiments, the method of treating cancer comprises
administering a polypeptide {e.g. fusion polypeptide) described herein in combination with an
adrenal inhibitor (including, but not limited to adrenal inhibitors described berein). For example,
in some embodiments, the method of treating cancer comprises administering a polypeptide
described herein in combination with an anthracycline (including, but not limited to
anthracyclines described herein). In some embodiments, the method of treating cancer
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comprises administering a polypeptide described herein in combination with an alkylating agent
{(including, but not limited to alkylating agents described berein). In some embodiments, the
method of treating cancer comprises administering a polypeptide described herein in
combination with an androgen inhibitor (including, but not limited to androgen inhibitors
described herein). In some embodiments, the method of treating cancer comprises administering
a polypeptide described herein in combination with an antimetabolite, ¢.g., a purine analog,
{(including, but not limited to antimetabolites, e.g., purine analogs, described herein). In some
embodiments, the method of treating cancer comprises administering a polypeptide described
herein in combination with an antitumor antibiotic (including, but not limited to antitumor
antibiotics described herein. In some embodiments, the method of treating cancer comprises
administering a polypeptide described herein in combination with a BLC-2 inhibitor (including,
but not limited to BLC-2 inhibitors described herein}. In some embodiments, the method of
treating cancer comprises administering a polypeptide described herein in combination with a
BTK inhibitor (including, but not imited to BTK inhibitors described hereins.  In some
embodiments, the method of treating cancer comprises administering a polypeptide described
herein in combination with a CBK 4/6 inhibitor {including, but not Hmited to CDK 4/6 inhibitors
described herein}. In some embodiments, the method of treating cancer comprises administering
a polypeptide described herein in combination with a colony stiroulating factor (including, but
not limited to colony stimulating factors described herein). In some embodiments, the method of
treating cancer comprises administering a polypeptide described herein in combination with a
corticosteroid {including, but not limited to corticostercids described herein). In some
embodiments, the method of treating cancer comprises administering a polypeptide described
herein in combination with an EGFR inhibitor (including, but not limited to EGFR inhibitors
described herein). In some embodiments, the method of treating cancer comprises administering
a polypeptide described herein in combination with a gonadotropin releasing hormone (GnRH)
agonist (including, but not limited to GnRH agonists described herein). In some embodiments,
the method of treating cancer comprises adminustering a polypeptide described herein in
combination with 3 mitotic inhibitor/microtubule inhibitor (including, but not imited to mitotic
inhibitors/microtubule inhibitors described herein). In some embodiments, the method of
treating cancer comprises administering a polypeptide described herein in combination with an

1 TOR kinase inhibitor (including, but not limited to mTOR kinase inhibitors described herein).
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In some embodiments, the method of treating cancer comprises administering a polypeptide
described herein in combination with a proteasome inhibitor (including, but not Hmited to
proteasome inhibitors described herein). In some embodiments, the method of treating cancer
comprises administering a polypeptide described herein in combination with a signal
transduction inhibitor, e.g., a protein-tyrosine kinase inhibitor, a PAKA4 inhibitor, a PI3K
inhibitor, (including, but not limited to signal transduction inhibitors described herein). In some
embodiments, the method of treating cancer comprises administering a polypeptide described
herein in combination with a topoisomerase inhibitor, (including, but not limited to
topoisomerase inhibitors described herein). In some embodiments, the method of treating cancer
comprises administering a polypeptide described herein in combination with a tyrosine kinase
inhibitor, {including, but not limited to tyrosine kinase inhibitors described herein). In some
embodiments, the method of treating cancer comprises administering a polypeptide described
herein in combination with a VEGF inhibitor, such as a VEGF ! inhibitor, a VEGF2 inhibitor,
and/or 3 VEGF3 inhibitor (including, but not limited to VEGF inhibitors described herein. In
some embodiments, the method of treating cancer comprises administering a polypeptide
described herein in combination with an agent that modulates apoptosis, e.g., by modulating the
activity of Bel-2, Mell, Bel-lx, eic, {(including, but not limited to agents that modulate apoptosis,
e.g., by modulating the activity of Bel-2, Mcll, Bel-lx, ete, described herein). In some
embodiments, the method of treating cancer comprises administering a polypeptide described
herein in combination with a platinum-based agent, (including, but not limited to platinum-based
agents described herein). In some embodiments, the method of ireating cancer comprises
administering a polypeptide described herein in combination with an inhibitor of NTRK,
NTRK?2, and/or NTRK3, an ALK inhibitor, a ROS inhibitor, a FLT3 inhibitor, a BRAF inhibitor,
an inhibitor of MEK1 and/or MEK?2, an inhibitor of HERZ, HER3, and/or HER 4, an inhibitor of
RET/PTC, an inhibitor of BCR-ABL, a ¢-KIT inhibitor, an inhibitor of PDGFR-alpha and/or
PDGFR-beta, an inhibitor of FGFR1, FGFR2, FGFR3, and/or FGFR4, an Smoothened inhibitor
and/or an ivhibitor of PARPI, PARPZ, and/or PARP3 (including, but not limited to inhibitors
described herein}. In some embodiments, the inhibitor is an antisense polynuclectide {such as
an siRMA or an RNAi}). In some embodiments, the inhibitor is a small molecule inhibitor, as

described in further detail below.

{0204] In some embodiments the chemotherapeutic agent is a small molecule anti-cancer
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agent {(such as a small molecule inhibitor In some embodiments, the method of treating cancer
comprises administering a polypeptide described herein in combination with a small molecule
inhibitor of VEGFR and/or PDGFR, a small molecule EGER inhibitor, a small molecule ALK
inhibitor, a small molecule CDK4/6 inhibitor, a small molecule PARP inhibitor, a small
molecule PAK4 inhibitor, a small molecule mTOR inhibitor, a small molecule KRAS inhibitor, a
small molecule TRK inhibitor, a small molecule BCL2 inhibitor, a small molecule B-raf
inhibitor, a small molecuie IDH inhibitor, a small molecule PI3K inhibitor, a small molecule
DDR (DNA damage response) inhibitor, or a small molecule hypomethylation agent. In other
cases, the targeted small molecule modulates a cellular signaling pathway of the cell expressing
Ch47, e.g., an IDO/TDO inhibitor, AhR inhibitor, arginase inhibitor, A2a R inhibitor, TLR

agonists, STING agonist, or Rig-1 agonist.

[0205] In some embodiments, the method of treating cancer comprises administering a
polypeptide described herein {e.g., a fusion polypeptide comprising a SIRPa d1 domain variant
and an Fo variant) to combination with at least one, at feast two, at least three, or at least four
chemotherapeutic agents. In some embodiments where two or more chemotherapeutic agents are
administered, the two or more chemotherapeutic agents are from different classes (as described

above) and/or exert their anti-cancer effects via different mechanisms of action.

{06206] Further details regarding exemplary pharmaceutical compositions and preparations,
exemplary dosages, and exemplary routes of adwinistration for the fusion polypeptides described
herein are provided in W 2017/027422 and U8, Patent No. 10,259,859, the contents of each of
which are incorporated by reference entireties.

Combination Therapics Comprising Therapeutic Antibodies, and Exemplary Therapeutic

Antibodies

{0207} In some embodiments a method of treating cancer provided herein comprises
administering to the individual an effective amount of a therapeutic antibody {e.g., at least one
therapeutic antibody, such as at least two, at least three, or at least four therapeutic antibodies),
7.¢., in combination with agent that blocks the interaction between CD47 (e.g., hCD47) and
SIRPu {e.g., a fusion polypeptide described herein} and a chemotherapeutic agent described
herein {e.g., at least one chemotherapeutic agent, such as at least two, at least three, or at least

four chemotherapeutic agents). In some embodiments, the therapeutic antibody is conjugated to a
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drug {i.e., an antibody-drug conjugate, or “ADC”).

{02083 Exemplary therapeutic antibodies (e.g., therapeutic monoclonal antibodies) for use in
a method herein include, but are not limited to, e.g., 3F8, 8H9, Abagovomab, Abciximab,
Abituzumab, Abrilumab, Actoxumab, Adalimumab, Adecatumumab, Aducanumab,
Afelimomab, Afutuzumab, Alacizumab pegol, ALDS18, Alemtuzumab, Alirocumab,
Altumomab pentetate, Amatuximab, Anatumomab mafenatox, Anetumab ravtansine,
Anifrolumab, Anrukinzumab (IMA-G38), Apolizumab, Arcitumomab, Ascrinvacumab,
Aselizumab, Atezolizumab, Atinumab, Atlizumab (tocilizumab), Atorolimumab, Avelumab,
Bapineuzumab, Basiliximab, Bavituximab, Bectumomab, Begelomab, Belimumab,
Benralizumab, Bertilimumab, Besilesomab, Bevacizumab, Bezlotoxumab, Biciromab,
Bimagrumab, Bimekizumab, Bivatuzumab mertansine, Blinatumomab, Blosozumab,
Bococizumab, Brentuximab vedotin, Briakinumab, Brodalumab, Brolucizumab, Brontictuzumab,
Cabiralizumab (FPAO008), Camrelizumab, Canakinumab, Cantuzumab mertansine, Cantuzumab
ravtansine, Caplacizumnab, Caprorab pendetide, Carlumab, Catomaxomab, cBRO6-doxorubicin
immunoconjugate, {49, Cedelizumab, Certolizumab pegol, Cetuximab, Ch.14.18, Citatuzumab
bogatox, Cixutumumab, Clazakizumab, Clenoliximab, Clivatuzumab tetraxetan, Codrituzumab,
Coltuximab raviansine, Conatumumab, Concizumab, Crenezumab, CR6261, Dacetuzumab,
Daclizumab, Dalotuzumab, Dapirolizumab pegol, Daratumumab, Dectrekumab, Demcizumab,
Denintuzumab mafodotin, Denosumab, Derlotuximab biotin, Detumomab, Dinutuximab,
Diridavumab, Dorlimomab aritox, Drozitumab, Duligotumab, Dupilumab, Durvalumab,
Dusigitumab, Ecromeximab, BEculizumab, Edobacomab, Edrecolomab, Efalizumab, Efungumab,
Eldelumab, Elgemtumab, Elotuzumab, Elsilimomab, Emactuzumab (RG7155}, Emibetuzumab,
Enavatuzumab, Enfortumab vedotin, Enlimomab pegol, Enoblituzumab, Enckizumab,
Hroticumab, Ensituximab, Epitumomab cituxetan, Hpratuzumab, Erlizumab, Ertumaxomab,
Eraracizumab, Btrolizumab, Evinacumab, Evolocumab, Exbivirumab, Fanolesomab,
Faralimomab, Farletuzumab, Fasinumab, FBTAQS, Felvizumab, Fezakinumab, Ficlatuzumab,
Figiturmumab, Firivumab, Flanvotumab, Fletikumab, Fontolizumab, Foralumab, Foravirumab,
Fresolimumab, Fulranumab, Futuximab, Galiximab, Ganitumab, Gantenerumab, Gavilimomab,
Gemtuzumab ozogamicin, Gevokizumab, Girentuximab, Glembatumumab vedotin, Golimumab,
Gomiliximab, Goselkumab, Ibalizumab, Ibritumomab tiuxetan, Icrucomab, Idarucizumab,

fgovomab, IMAB362, Imalumab, Imciromab, Imgatuzumab, Inclacumab, Indatuximab
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ravitansine, Indusatumab vedotin, Infliximab, Intetumumab, Inolimomab, Inctuzumab
ozogamicin, Ipilimumab, Iratumumab, Isatuximab, Itolizumab, Ixekizumab, Keliximab,
Labetuzumab, Lambrolizumab, Lampalizumab, Lebrikizumab, Lemalesomab, Lenzilumab,
Lerdelimumab, Lexatumumab, Libivirumab, Lifastuzumab vedotin, Ligelizumab, Lilotomab
satetraxetan, Lintuzumab, Lirilumab, Lodelcizumab, Lokivetmab, Lorvotuzumab mertansine,
Lucatumumab, Lulizumab pegol, Lumiliximab, Lumretuzumab, MSBG010718C (avelumab),
Mapatumumab, Margetuximab, Maslimomab, Mavedlimumab, Matuaumab, MEDIS469,
MEDI0680, MEDI6O383, Mepolizumab, Metelimumab, Milatuzumab, Minretumomab,
Miutumomab, Mogamulizumab, Morolimumab, Motavizumab, Moxetomomab pasudotox,
Muromonab-CD3, Nacolomab tafenatox, Namilumab, Naptumomab estafenatox, Narnatumab,
Natalizumab, Nebacumab, Necitumumab, Nemolizumab, Nerelimomab, Nesvacumab,
Nimotuzumab, Nivolumab, Nofetumomab merpentan, Obiltoxaximab, Obinutuzumab,
Qcaratuzumab, Ocrelizumab, Cdulimomab, Ofatumumab, Claratumab, Olokizumab,
Omalizumab, Onartuzumab, Ontuxizumab, Opicinumab, Oportuzumab monatox, OGregovomaly,
Orticumab, Otelixizumab, Otlertuzumab, Oxelumab, Ozanezumab, Ozoralizumab, Pagibaximab,
Palivizumab, Panitumumab, Pankomab, Panobacumab, Parsatuzumab, Pascolizumab,
Pasotuxizumab, Pateclizumab, Patritumab, Pembrolizumab, Pemitumomab, Perakizumab,
Pertuzumab, Pexelizaomab, Pidilizumab, Pinatuzumab vedotin, Pintumomab, Placulumab,
Polatuzumab vedotin, Ponezumab, Priliximab, Pritoxaximab, Pritumumab, PRO 140,
Guilizumab, Racotumomab, Radretumab, Rafivirumab, Ralpancizumab, Ramucirumab,
Ranibizumab, Raxibacumab, Refanezumab, Regavirumab, Reslizumab, Rilotumumab,
Rinucumab, Rituximab, Robatumumab, Roledumab, Romosozumab, Rontalizumab,
Rovelizumab, Ruplizumab, Sacituzumab govitecan, Samalizumab, SAR650984 (Isatuximab)
Sarilumab, Satumomab pendetide, Secukinumab, Seribantumab, Setoxaximab, Sevirumab,
Sibrotuzumab, SGN-CDI9A, SGN- CD33A, Sifalimumab, Siltuximab, Simtuzumab, Sintilimab,
Siplizumab, Sirukumab, Sofituzumab vedotin, Solanezumab, Solitomab, Sonepcizumab,
Sontuzumab, Stamulumab, Sulesomab, Suvizumab, Tabalumab, Tacatuzumab tetraxetan,
Tadocizumab, Talizumab, Tanezumab, Taplitumomab paptox, Tarexiumab, Tefibazumab,
Telimomab aritox, Tenatumomab, Teneliximab, Teplizumab, Teprotumumab, Tesidolumab,
TGN1412, Ticilimumab (tremelimumab), Tildrakizumab, Tigatuzamab, TNX-650, Tocilizumab

{(atlizumab}, Toralizumab, Toripalimab, Tosatoxumab, Tositumomab, Tovetumab,
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Tralokinumab, Trastuzumab, trastuzumab-emiansine, TRB807, Tregalizumab, Tremelimumab,
Tucotuzumab celmoleukin, Tuvirumab, Ublttuximab, Ulocuplumab, Urelumab, Urtoxazumab,
Ustekinumab, Utomilumab (PF-05082566), Vandortuzumab vedotin, Vantictumab,
Vanucizumab, Vapaliximab, Varlilumab, Vatelizumab, Vedolizumah, Veltuzumab,
Vepalimomab, Vesencumab, Visilizumab, Volociximab, Vonlerolizumab (RG7888},
Vorsetuzumab mafodotin, Votumumab, Zalutumumab, Zanolimumab, Zatieamab, Ziralimumab,

or Zolimomab arttox, including biosirailars of any of the preceding therapeutic antibodies.

{6209] Other exemplary therapeutic antibodies (e.g., therapeutic monocional antibodies) that
can be used in a method herein is an antibody include, but are not limited to, e.g., an anti-CD20
antibody, an anti-EGFR antibody, an anti-Her2/Neu (ERBB2) antibody, an anti-EPCAM
antibody, an anti-GL2 antibody, anti-GD2, anti-GD3, anti-CD2, anti-CD3, anti-CD4, anti-CD8,
anti-CD 19, anti-CD22, anti-CD30, anti-C33, anti-CD39, anti-C345, anti-CD47 | anti-CD52,
anti-CD56, anti-CDY70, anti-CD73, anti-CD117, an anti-SIRPo antibody, an anti-LILRB1, an
anti-LILRB2Z, an anti-LILRB4 antibody, an anti-PD-1 antibody (e.g., an anti PD3-1 antagonist
antibody}, an anti-PD-L1 antibody (e.g., an anti PD-L1 antagonist antibody), an anti-PD-1.2
antibedy, or any antibody designed to bind to a tumor cell, a virally- or bacterially-infected cell,

immune cell, or healthy normal cell, or to a cytokine, chemokine, or hormone of any kind.

{06210} In some embodiments, the therapeutic antibody used in a method herein is an
antibody that binds to, e.g., CST/SLAMF7, Trop-2, VWF, vimentin, VEGFRZ, VEGFR-1,
VEGF, VEGF-A, TYRPI (glycoprotein 75), TWEAK receptor, tumor specific glycosylation of
MUCH, turmor antigen CTAAT6.88, TRAIL-RZ, TRAIL-R1, TNF-alpha, TGF-beta, TGF beta 2,
TGF beta 1, THPL, tenascin C, TEM1, TAG-72, T-cell receptor, STEAP1, sphingosine-1-
phosphate, SOST, SLAMF7, BCL-2, selectin P, SDCU, sclerostin, RTN4, RON, Rhesus factor,
RHD, respiratory syncyiial virus, RANKIL, rabies virus glycoprotein, platelet-derived growth
factor receptor beta, phosphatidylserine, phosphate-sodium co-transporter, PDGF-R alpha,
PDCBI, PD-1, PD-LA, PCSKY, oxL.DL, OX-40, NRPI, Notch receptor 4, Notch receptor 3,
WNotch receptor 2, Notch receptor 1, NOGO-A, NGF, neural apoptosis-regulated proteinase 1,
NCA-90 {granulocyte antigen), NARP-1, N-glyeolylneuraminic acid, myostatin, myelin-
associated glycoprotein, mucin CanAg, MUCT, MSLN, MS4A 1, MIF, mesothelin, MCP-1,
LTA, LOXLZ, lipoteichoic acid, LINGO-1, LFA-1 (CD11a), Lewis-Y antigen, L-selectin

(CDhozL), KIR2ZD ITGB2 (CD18), ITGAZ, interferon alpha/beta receptor, interferon receptor,
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interferon gamma-induced protein, integrin av3, integrin I3, integrin o787, integrin a5p1,
integrin a4f7, integrin o4, insulin-like growth factor I receptor, Tofluenza A hemagglutiniu,
FLGE2, TR, 16, 104, TL3 IRA, TL23, LT 7A, [1-6 receptor, 1L-6, TL-8, 11-4, 123 1L-22 111
CIL-T7A -7, H-13, I- 12, 1L- L IL 20, IGHE, 1gG4, IGF-1, IGF- Lreceptor, IgE Fe region,
IFN-gamma, [FN-alpha, ICAM-1 {CD54), human TNF, human scatter factor receptor kinase,
Hsp®0, HNGF, HLA-DR, HIV-1, histone complex, HHGFR, HGF, HER3, HERZ, HER2/neu,
HERI, hepatitis B surface antigen, hemagglutinin, GUCYZ2C, GPNMB, GMCSF receptor alpha-
chain, glypican 3, GD3 ganglioside, GD2, ganglioside GD2, Frizzled receptor, folate receptor 1,
folate hydrolase, fibronectin exira domain-B, fibrin {i, beta chain, FAP, F protein of respiratory
syncytial virus, ERBB3, episialin, EpCAM, endotoxin, EGFR, EGFL7, E. coli shiga toxin type-
2, E. coli shiga toxin type- 1, DRS, DPP4, DLL4, dabigatran, cytomegalovirus glycoprotein B,
CTLA-4, CSF2, CSFIR, clumping factor A, CLDNI18.2, chdDS, CFD, CEA-related antigen,
CEA, CD80, CD79B, CD74, CD73, CD70, CD6, CDS6, CDSZ, CDSL, CDS, Ch44 vo, CD41,
CP40 ligand, CD40, €4, CD39, CI38, CD37, (033, CD30 (TNFRSFR), €123, CD138,
CD3 epsilon, CD3, CD2E, CD274, CD27, CDZS (a chain of IL-2 receptor), CD23 (IgE receptor),
D221, CD22, CD200, CD20, CD2, CPR19, CDI137, CD1S4, CD1s52, CDI15, €147 (basiging,
CD140a, CD125, CD11, CD-18, CCRS, CCR4, CCL11 (eotaxin-1 ), cardiac myosin, carbonic
anhydrase 9 {CA-IX), Canis lupus faroilians IL31, CA-125, C5, C242 antigen, C-¥-C
chemaokine receptor type 4, beta-amyloid, BAFF, B7-H3, B-lymphoma cell, AOC3 (VAP-1),
anthrax toxin, protective antigen, angiopoietin 3, angiopoietin 2, alpha-fetoprotein, AGS-22M6,
adenocarcinoma antigen, ACVR2B, activin receptor-like kinase 1, 5T4, 5AC, 4- IBB or 1-40-

beta-amyloid.

[6211] In some embodiments, the therapeutic antibody used in a method herein binds to an
antigen expressed by a cancer cell {e.g., expressed on the surface of a cancer cell}. Exemplary
antigens expressed by cancers are known in the art and include, without limitation, e.g., CD19,
CD20, CD22, CD30, CD33, CD38, CD52, CD56, CD70, CD74, CD79b, CIx23, 3138,
CS1/SLAMEF7, Trop-2, 5T4, BCMA, Mucin 1, Mucin 16, PTK7, PD-L1, STEAPI, Endothelin B
Receptor, mesothelin, EGFRII, ENPP3, SLC44A4, GNMB, nectin 4, NaPi2b, LIV-1A,
Guanylyl cyclase C, DLL3, EGFR, HERZ, VEGF, VEGFR, integrin aV3, integrin g5p1, MET,
IGFIR, TRAILRI, TRAILR2, RANKL, FAP, Tenascin, Le¥, EpCAM, CEA, gpA33, PSMA,
TAGT2, a mucin, CAIX, EPHA3, folate receptor o, G2, GD3, and an MHC/peptide complex
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comprising a peptide from NY-ESG-1/LAGE, SSX-2, a MAGE family protein, MAGE-A3,
gpl00/pmell7, Melan-A/MARTL, gp75/TRPI, tyrosinase, TRP2, CEA, PSA, TAG-72,
immature laminin receptor, MOK/RAGE-1, WT-1, SAP-1, BING-4, EpCAM, MUCH,
PRAME, survivin, BRCA1, BRCA2, CDK4, CML66, MART-2, p33, Ras, B-catenin, TGF-BRI],
HPV E6, or HPV E7. For example, in some embodiments, an polypeptide described herein is
administered in combination with a chemotherapeutic agent {e.g., at least one chemotherapeutic
agent) and a monoclonal antibody that binds CD123 (also koown as 1L-3 receptor alpha}, such as

talacotuzumab {also known as CSL362 and INJ-56022473),

{0212} In some embodiments, the therapeutic antibody (e.g., therapeutic monocional
antibody ) used in a method herein is an antibody that binds an antigen expressed by an NK cell.
Exemplary antigens expressed by an NK cell include, without limitation, NKR-P1A (KLRB1),
CDo%4 (NKG2A), KLRGT, KIR2DLSA, KIR2DLSE, KIRZDLI, KIR2DL2, KIR2DL3,
KIR2DS?, KIRZDS3, KIRZDS4, KIRZDSS, KIR3DST, KIR2DST, CD94 (NKG2C/E), NKG2D,
CP160 (BYS5), CDI16 (FoyRITA), NKp46 (NCR1), NKp30 (NCR3), NKp44 (NCR2), DNAM]
(CD226), CRTAM, CD27, NTB-A {SLAMF0), PSGLI, CIX96 (Tactile), CD100 (SEMA4D,
NKp80 (KLRF1, CLEC5C), SLAMF7 (CRACC, CS1, CD319), and CD244 (2B4, SLAMF4).

Combination Therapics Comprising Immunotherapeutic Agents, and Exemplary

Inmmmmnotherapeutic Agents

{6213] In some embodiments a method of treating cancer provided herein comprises
administering to the individual an effective amount of an immunotherapeutic agent (e.g., at least
one immunotherapeutic agent, such as at least two, at feast three, or at least four
immunotherapeutic agents), i.e., in combination with an agent that blocks the interaction
between CD47 {e.g., hCD47) and SIRPu (e.g., a polypeptide described herein) and a
chemotherapeutic agent described herein {e.g., at least one chemotherapeutic agent, such as at

feast two, at least three, or at least four chemotherapeutic agents).

{6214] In some embodiments, an immunoctherapeutic agent refers to any therapeutic that
targets the immune system and promotes a therapeutic redirection of the imumune system, such as
a modulator of a costimulatory pathway, cancer vaccine, recombinantly modified immune cell,
etc. Exemplary and non-limiting immunoctherapeutic agents are described inffe. In some

embodiments, the immunotherapeutic agent is or comprises an antibody. Exemplary targets of
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immunotherapeutic antibodies are known in the art and include, without limitation, BDCAZ,
BDCA4, ILT7, LILRB1, LILRB2, LILRB3, LILRB4, LILRBS3, Siglec-3, Siglec-7, Siglec-9,
Siglec-10, Siglec-15, FGL-1, CD200, CD2Z00R, CSF-IR, CD24, CP40, CD40L, CPB163, CD206,
DEC2053, CD47, CD123, arginase, IDO, TDO, AhR, EP2, COX-2, CCR2, CCR-7, CXCR1,
CX3CR1, CXCR2, CXCR3, CXCR4, CXCR7, TGF-B RI, TGF-f R, ¢-Kit, CD244, L-
selectin/CD62L, CD11b, CD11e, CD68, 41BB, CTLA4, PDI, PD-L1, PD-L2, TIM-3, BTLA,
VISTA, LAG-3, CD28, 0X40, GITR, CD137, CD27, HVEM, CCR4, CD25, CD103, Kirgl,
Nrpl, CD278, Gpre3, TIGIT, CD154, CD 160, TNFRZ, PVRIG, DNAM, and ICOS.

{6215] Immunotherapeutic agents that are approved or in late-stage clinical testing include,
without limitation, ipilimumab, pembrolizumab, nivolumab, atezolizumab, avelumab,
durvalumab, and the like. In certain embodiments, the agent that blocks the interaction between
D47 and SIRPa (such as a polypeptide described herein) is administered in combination with
an inhibitor of the PD-L1/PD-1 pathway, e.g., an antibody, a small molecule, or polypeptide that
blocks the interaction between PD-L1 and PD-1 {e.g2., by binding to PD-1 or PB-L1). In some
embodiments, the inhibitor of the PD-L1/PD-1 pathway is an antisense polynuclectide. 1n some
embodiments, the inhibitor of the PD-L1/PD-1 pathway s an anti-PD-L1 or anti-PD-1 antagonist
antibody {(e.g., an anti-PI-1 or anti-PD-L1 antagonist antibody described elsewhere herein). As
demonstrated herein, combined administration of an agent that blocks the interaction between
CD47 and SIRPo (such as a polypeptide described herein) and an inhibitor of the PB-L1/PD-1
pathway can result in synergistic anti-tumor activity. 1n some embodiments, the
immunotherapeutic agent is or 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
tymphocytes (TiLs), TCR engineered T cells, TCR engineered NK cell, and macrophage cell
products. Vaccines can include without limitation polynuclectide vaccines, polypeptide
vaccines, or cell-based (e.g., tumor or dendritic cell-based) vaccines. Various cytokines useful
for the treatment of cancer are known and include without limitation 1L-2, {L-15, IL-7, 1L.-1G,
I-12, .21, TNFa, IFNs, GM-CSF, and engineered cytokine mutants. Small molecule
immunotherapeutic agents cau include without limitation IDO/TDO inhibitors, AbR inhibitors,
arginase inhibitors, AZa R inhibitors, TLR agonists, STING agonists, and Rig-1 agonists.
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{0216] In some embodiments where the agent that blocks the interaction between CD47 and
SIRPa (such as a polypeptide described herein} and the chemotherapeutic agent {e.g., at least one
chemotherapeutic agent} are administered in combination with further agent(s) described herein
{e.g., therapeutic antibodies, small molecule inhibitors, immuncotherapeutic agents, etc.), the
further agent(s}) are from different classes and/or exert their anti-cancer effects via different
mechanisms of action. For example, in some embodiments, the method of treating cancer
comprises administering an agent that blocks the interaction between CD47 and SIRPo {such as
a polypeptide described herein) in combination with a chemotherapeutic agent (including, but
not liroited to those described herein) and a therapeutic antibody {inchuding, but not Hmited to
those described herein, e.g., an anti-HERZ antibody). In some embodiments, the agent that
blocks the interaction between CD47 and SIRPa (such as a polypeptide described herein) 15
administered in combination with a chemotherapeutic agent {(including, but not limited to those
described herein) and a small molecule inhibitor (including, but not limited to those described

herein). (ther combinations are also contemplated.

6217} In some embodiments, the agent that blocks the interaction between CD47 and
SIRPo (such as a polypeptide described herein) is administered in combination with one or more
agents including, without limitation, e.g., anti-diarrheal agents, anti-emetic agents, analgesics,

opioids and/or non-steroidal anti-inflammatory agent.
Combination Therapies That Comprise Additional Mode{s) of Therapy

{0218] In sore embodiments, the agent that blocks the interaction between CD47 and
SIRPa {such as a polypeptide described herein)} is administered in combination with at least one
chemotherapy agent and one or more additional modes of therapy. In some embodiments, the
one or more additional modes therapy comprises radiotherapy (e.g., gamma-rays, X-rays, and/or
the directed delivery of radicisotopes to tumor cells, microwaves, UV radiation, or gene therapy.
For example, therapeutic genes for gene therapy include, but are not limited to, an antisense
version of an inducer of cellular proliferation {oncogene}, an inhibitor of cellular proliferation
{(turnor suppressor), ot an inducer of prograrmumed cell death (pro-apopiotic gene). In some
embodiments, any one or more of the combination therapies described herein are administered in

conjunction with a surgery (e.g., resection},
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Exempiary Therapeutic Combinations

{0219] In some embodiments, the method of treating cancer comprises administering to an
individual in need thereof an agent that blocks the interaction between CD47 (e.g., hCD47) and
SIRPo (e.g., hSIRPa) in combination with trastuzumab and one or agents selected from:
fenalidomide, tbrutinib, palbociclib, enzalutamide, pemetrexed, nilotinib, abiraterone, imatinub,
palbociclib, erfotinib, bortezomib, enzalutamide, cyclophosphamide, carboplatin, cisplatin,
oxaliplatin, S-fluorouracil, 6-mercaptopurine, cytarabine, gemcitabine, methotrexate, bleomycin,
daunorubicin, doxorubicin, docetaxel, estramustine, paclitaxel, vinblastine, etoposide, irinotecan,
teniposide, topotecan, prednisone, methylprednisolone, and dexamethasone. In some
embodiments, the agent that blocks the interaction between CD47 and SIRPu is a polypeptide
described herein {e.g., a fusion polypeptide comprising a SIRPo D1 domain variant and an Fc

variant).

{3228] In some embodiments, the method of treating cancer comprises administering an
agent that blocks the interaction between CD47 {e.g., hCD47) and SIRPu (e.g., hSIRPo) in
combination with trastuzumab, ramucirumab, and pachitaxel. Iu some ersbodiments, the agent
that blocks the interaction between CD47 and SIRPq is a polypeptide described herein (e.g., a

fusion polypeptide comprising a SIRPo D1 domain variant and an F¢ variant).

{0221} In some embodiments, provided is a method of treating cancer o an individual,
comprising administering to the individual an effective amount of: (a) a polypeptide comprising
a SIRPa D1 domain variant and an Fo domain variant, (b) an anti-HER2 astibody, (¢} an anti-
VEGF?2 antibody, and (d) paclitaxel; wherein the SIRPa D1 domain variant comprises the amino
acid sequence of SEQ ID NO: 81 or SEQ D NO: 85; wherein the F¢ domain vanantis (i} a
human IgG1 Fe region comprising L234A, L235A, G237A, and N297A mutations, wherein
numbering is according to the EU index of Kabat; (it} a human IgG2 Fe region comprising
A3308, P3315, and N297 A mutations, wherein numbering is according to the EU index of
Kabat; (i1i} a human IgG4 Fe region comprising S228P, E233P, F234V, L235A, and del(G236
mutations, wherein numbering is according to the EU index of Kabat, or (iv) a burvan 1gG4 Fe
region comprising S228P, E233P F234V, L235A, del(G236, and N297A mutations, wherein
numbering is according to the EU index of Kabat, whereiu the cancer is gastric cancer or

gastroesophageal junction (GEJ) cancer, and wherein the individual has received at least one
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prior therapy for the gastric or the GEJ cancer. In some embodiments, the polypeptide (e.g.,
fusion polypeptide comprises the amino acid sequence of SEQ ID NO: 136 or SEQ [D NO: 135,
In some embodiments, the polypeptide (e.g., fusion polypeptide) forms a dimer (e.g.,
homodimer). In some embodiments, the gastric cancer or GEJ cancer is a HER2-overexpressing
(e.g., HERZ") gastric cancer or a HERZ2-overexpressing GEJ cancer. In some embodiments, the
individual has recetved prior therapy with an anti-HERZ2 antibody, with an anti-HERZ antibody
and a fluoropyrimidine, or with an antt HER2 antibody and a platinum-based chemotherapy
agent. ln some embodiments, the individual progressed {e.g., experienced disease progression)
during or after prior therapy with trastuzumab and fluoropyrimidine-containing chemotherapy
(e.g., fluorcuracil). In some embodiments, the individual progressed (e.g., experienced disease
progression) during or after prior therapy with trastuzumab and platinum-containing
chemotherapy. In soms embodiments, the individual progressed (e.g., experienced disease
progression) during or after prior therapy with trastuzumab, fluoropyrimidine-containing
chemotherapy (e.g., fluorouraciiy, and platinum-containing chemotherapy. In some
embodiments, the individual has not received prior therapy with an anti-CD47 agent or an anti-
SIRPo agent. In some embodiments, the anti-HERZ antibody is trastuzumab. In some
embodiments, the anti-VEGF antibody is ramucirumab. In some embodiments, the polypeptide
comprising a SIRPo D1 domain variant and an Fo domain variant is administered to the
individual at a dosage and frequency described below. In some emboediments, the anti-HER2
antibody {e.g., trastuzumab) is administered to the individual at a dosage and frequency
described below. In some embodiments the anti-HER2 antibody {(e.g., trastuzumab) is
administered to the individual according to the dosage and frequency indicated in the prescribing
label. For example, for the United States, details regarding the dosage and frequency of
administration for trastuzumab can be found at

wwwidotlaccessdata{dotifdal{dotygov/drugsatida docs/label/2010/103792s5250ibldot)pdf

[0222] fn some embodiments, provided is a method of treating cancer in an individual,
comprising administering to the individual a polypeptide comprising a SIRPo D1 domain varniant
and an Fc domain variaot administered at a dose of about 10 to about 60 rog/kg once a week
(qw}. In some embodiments, the polypeptide comprising the 8{RPg D1 domain variant and the
Fe domain variant is administered at a dose of about 10 to about 60 mg/kg once every two weeks
{g2w). In some embodiments, the polypeptide comprising the SIRPg D1 domain variant and the
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Fc domain variant 1s administered at a dose of 10 mg/kg once every week. Inn some
embodiments, the polypeptide comprising the SIRPa D1 domain variant and the Fe domain
variant is administered at a dose of 15 mg/kg once every week. In some embodiments, the
polypeptide comprising the SIRPa D1 domain variant and the Fc domain variant is administered
at a dose of 20 mg/kg once every week. In some embodiments, the polypeptide comprising the
SIRPo D1 domain variant and the Fo domain variant is administered at a dose of 30 mg/kg once
every week. In some embodiments, the polypeptide comprising the SIRPa D1 domain variant
and the Fc domain variant is administered at a dose of 40 mg/kg once every week. In some
embodiments, the polypeptide corprising the SIRPa D1 domain variant and the Fc domain
variant is administered at a dose of 50 mg/kg once every week. In some embodiments, the
polypeptide comprising the SIRPg D1 domain variant and the Fe domain variant is administered
at a dose of 60 mg/kg once every week. In some embodiments, the polypeptide comprising the
SIRPa D1 domain variant and the Fc domain variant is administered at a dose of 10 mg/kg once
every 2 weeks {q2w). In some embodiments, the polypeptide comprising the SIRPa D1 domain
variant and the Fc domain variant is administered at a dose of 15 mg/ke once every 2 weeks
{¢2w). In some embodiments, the polypeptide comprising the SIRPo D1 domain variant and the
Fc domain variant is administered at a dose of 20 mg/kg once every 2 weeks {g2Zw). In some
embodiments, the polypeptide corprising the SIRPa D1 domain variant and the Fe domain
variant is administered at a dose of 30 mg/kg once every 2 weeks (q2w). In some embodiments,
the polypeptide comprising the SIRPo D1 domain variant and the Fo domain variant is
administered at a dose of 40 mg/kg once every 2 weeks (g2w). In some embodiments, the
polypeptide comprising the SIRPa D1 domain variant and the Fc domain variant is administered
at a dose of 50 mg/kg once every 2 weeks (q2w}. In some embodiments, the polypeptide
comprising the SIRPg D1 domain variant and the Fc domain variant is administered at a dose of
60 mg/kg once every 2 weeks (q2w). In some embodiments, the polypeptide comprising a
SIRPa D1 domain variant and an Fe domain variant comprses a SIRPa variant that comprises
SEQ IDNQO: 81 or SEQ ID NO: 85 and an the Fc domain variant is (i) a human IgG1 Fe region
comprising L.234A, L235A, G237A, and N297A mutations, wherein numbering is according fo
the EU index of Kabat; (11} a human IgG2 Fe region comprising A330S, P3315, and N297A
muiations, whergin numbering is according to the EU index of Kabat; (iii} a human 1g(G4 F¢

region comprising S228P, E233P, F234V, L235A, and del(G236 mutations, wherein numbering is
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according to the EU index of Kabat; or (1v) a human Ig(G4 Fc region comprising S228P, E233P,
F234V, L23SA, del(3G236, and N297A mutations, wherein numbering is according to the EU
index of Kabat. In some embodiments, the polypeptide {(e.g., fusion polypeptide comprises the
amino acid sequence of SEQ ID NG: 136 or SEQ 1D NO: 135, In some embodiments, the
polypeptide {e.g., fusion polypeptide) forms a dimer {e.g., homodimer). In some embodiments,
the polypeptide comprising a SIRPa D1 domain variant and an Fc domain variant is
administered to the individual in combination with {a) an anti-HER?2 antibody, (b} an anti-
VEGF?2 antibody, and (¢} paclitaxel. In some embodiments, the cancer is gastric cancer or
gastroesophageal junction {GED) cancer. In some emboduments, the individual has received at
least one prior therapy for the gastric or the GEJ cancer. In some embodiments, the gastric
cancer or GEJ cancer is a HER2-overexpressing (e.g., HER2") gastric cancer or a HERZ-
overexpressing GEJ cancer. In some embodiments, the individual has received prior therapy
with an anti-HERZ antibody, with an anti-HERZ2 antibody and a fluoropyrimidine, or with an anti
HERZ antibody and a platinum-based chemotherapy agent. In some embodiments, the individual
progressed {e.g., experienced disease progression) during or after prior therapy with an anti-
HERZ antibody {e.g., trastuzumab) and fluoropyrimidine-containing chemotherapy (e.g.,
fluorcuracil). In some embodiments, the individual progressed (e.g., experienced disease
progression) during or afer prior therapy with an anti-HERZ2 antibody {e. 2, trastuzumab) and
platinum-containing chemotherapy. In some embodiments, the individual progressed {e.g.,
expertenced disease progression) during or after prior therapy with an anti-HERZ antibody (e.g.,
trastuzumab), fluoropyrimidine-containing chemotherapy (e.g., fluorouracil}, and platinum-
containing chemotherapy. In some embodiments, the individual has not received prior therapy
with an anti-CI47 agent or an anti-SIRPa agent. In some embodiments, the anti-HERZ antibody
is trastuzumab. In some embodiments, the anti-VEGF antibody is ramucirumab. In some
embodiments the anti-VEGFR-2 antibody (e.g., ramucirumab) is administered to the individual
according to the dosage and frequency indicated in the prescribing label. For example, for the
United States, details regarding the dosage and frequency of administration for ramucirumab can
be found at

wwwi{dotaccessdata{dot)fda{dotigov/drugsatfda docs/label/2020/125477s0341bl{dot)pdf. In
some embodiments, the anti-HER?2 antibody {e.g., frastuzumab} is administered to the individual

at a dosage and frequency described below. In some embodiments the anti-HERZ antibody {e.g.,
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trastuzumab) is administered to the individual according to the dosage and frequency indicated in
the prescribing label. For example, for the United States, details regarding the dosage and
frequency of administration for trastuzumab can be found at

wwwidotlaccessdata{dotfda{dotigov/drugsatfda_docs/abel/2010/103792352501bl(dot)pdf

[6223] In some embodiments, provided i3 a method of treating cancer o an individual,
comprising administering to the individual a polypeptide comprising a SIRPa D1 domain variant
and an Fc domain variant administered at a dose of 10 mg/kg once every week in combination
with trastuzumab at an initial dose of 8 mg/kg followed by 6 mg/kg once every three weeks (e.g.,
an initial dose of 8 mg/kg during week 1 followed by a 6 mg/kg dose given during week two, and
a 6 mg/kg dose once every three weeks after the first 6 mg/kg dose). In some embodiments,
provided is a method of treating cancer in an individual, comprising administering to the
individual a polypeptide comprising a SIRPa D1 domaiv variant and an Fc domain variant
administered at a dose of 10 mg/kg once every week in combination with trastuzumab at an
initial dose of 8 mg/kg followed by 6 mg/kg once every three weeks and ramucirumab at a dose
of 8 mg/kg once every other week (e.g., on Days 1 and 15 during each 28 day cycie}. In some
embodiments, provided is a method of treating cancer in an individual, comprising administering
to the individual a polypeptide comprising a SIRPa D1 domain variant and an Fe domain variant
administered at a dose of 10 mg/kg once every week in combination with trastuzumab at an
initial dose of B mg/kg followed by 6 mg/kg once every three weeks, ramucirumab at a dose of 8
mg/kg once every other week {e.g., on Days | and 15 during each 28 day cycle), and paclitaxel at
a dose of 80 mg/m’ once a week for three weeks during every 4 week cycle {e.g., on Days 1, &,
and 15 during every 28 day cycle}. In some embodiments, the polypeptide comprising a SiRPa
D1 domain variant and an Fc domain variant comprses a SIRPo variant that comprises SEQ ID
N{: &1 or SEQ 1D NG: 85 and an the Fe domain variant is (1) a human {g2G1 Fe region
comprising L234A, L235A, G237A, and N297A mutations, wherein numbering is according to
the EU index of Kabat, (it} a human Ig(G2 Fe region comprising A3308, P3315, and N297A
mutations, wherein numbering 18 according to the EU index of Kabat; (111) a human IgG4 Fe
region comprising S228P, HE233P, F234V, L235SA, and delG236 mutations, wherein numbering is
according to the EU index of Kabat; or (iv} a human Ig(G4 Fc region comprising S228P, E233P,
F234Y, L235A, del3236, and N297A mutations, wherein numbering is according to the EU
index of Kabat. In some embodiments, the polypeptide (e.g., fusion polypeptide comprises the
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aminc acid sequence of SEQ ID NO: 136 or SEQ 1D NO: 135, In some embodiments, the
polypeptide {e.g., fusion polypeptide) forms a dimer (e.g., homodimer). o some embodiments,
the cancer is gastric cancer or gastroesophageal junction (GE}) cancer. In some embodiments,
the individual has received at least one prior therapy for the gastric or the GEJ cancer. In some
embodiments, the gasiric cancer or GEJ cancer is a HERZ-overexpressing {(e.g., HER2") gastric
cancer or a HERZ-overexpressing GEY cancer. In some embodiments, the individual has
received prior therapy with an anti-HERZ2 antibody, with an anti-HER2 antibody and a
flucropyrimidine, or with an anti HERZ antibody and a platinum-based chemaotherapy agent. In
some embodiments, the individual progressed (e.g., experienced disease progression} during ot
after prior therapy with an anti-HERD2 antibody (e.g., trastuzumab} and fluoropyrimidine-
containing chemotherapy {e.g., fluorouracil). In some embodiments, the individual progressed
{e.g., experienced disease progression) during or afier prior therapy with an anti-HERZ2 antibody
{e.g., trastuzurnab) and platinum-containing chemotherapy. In some embodiments, the
individual progressed (e.g., experienced disease progression) during or after prior therapy with
an anti-HERZ antibody {e.g., trastuzumab), flucropyrimidine-containing chemotherapy {e.g.,
fuorouracil), and platinum-containing chemotherapy. In some embodiments, the individual has

not received prior therapy with an anti-CID47 agent or an anti-SIRPy agent.

{6224} In some embodiments, provided 1s a method of treating cancer in an individual,
comprising administering to the individual a polypeptide comprising a SIRPa D1 domain variant
and an Fec domain variant administered at a dose of 15 mg/kg once every week in combination
with trastuzumab at an initial dose of 8 mg/kg followed by 6 mg/kg once every three weeks {e.g.,
an initial dose of 8 mg/kg during week 1 followed by a 6 mp/kg dose given during week two, and
a 6 rog/kg dose once every three weeks after the first 6 mg/kg dose). In some embodiments,
provided is 3 method of treating cancer in an individual, comprising administering to the
individual a polypeptide comprising a SIRPa D1 domain variant and an Fc domain variant
administered at a dose of 15 mg/kg once every week in combination with frastuzumab at an
mitial dose of 8 mg/kg followed by 6 mg/kg once every three weeks and ramucirumab at a dose
of 8 mg/kg once every other week (e.g., on Days 1 and 15 during each 28 day cycle). In some
embodiments, provided is a method of treating cancer in an individual, comprising administering
to the individual a polypeptide comprising a SIRPo D1 domain variant and an Fo domain variant
administered at a dose of 15 mg/kg once every week in combination with trastuzumab at an
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initial dose of 8 mg/ke followed by 6 mg/kg once every three weeks, ramucirumab at a dose of 8
mg/kg once every other week {e.g., on Davs 1 and 15 during each 28 day cycle}, and paclitaxel at
a dose of 80 mg/m” once a week for three weeks during every 4 week cycle {e.g., on Days 1, §,
and 15 during every 28 day cycle). In some embodiments, the polypeptide comprising a SIRPa
D1 domain variant and an Fc domain variant comprees a SIRPo variant that comprises SEQ [D
NO: 81 or SEQ ID NO: 85 and an the Fo domain variant is (i) a human 1g(G1 Fe region
comprising L234A, L235A, G237A, and N297A mutations, wherein numbering is according to
the EU index of Kabat; (ii} a human IgG2 Fc region comprising A3308, P3315, and N297A
mutations, wherein numbering 1s according to the EU index of Kabat;, (111) a human IgG4 Fe
region comprising S228F, E233P, F234V, L2354, and delG236 mutations, wherein numbering is
according to the EU index of Kabat; or (iv) a human IgG4 Fe region comprising S228P, E233P,
F234V L235A, del(3236, and N297A mutations, wherein numbering is according to the EUJ
index of Kabat. In some embodiments, the polypeptide {e.g., fusion polypeptide comprises the
aminc acid sequence of SEQ 1D NO: 136 or SEQ D NG: 135, In some embodiments, the
polypeptide {e.g., fusion polypeptide) forms a dimer {e.g., homodimer). In some embodiments,
the cancer is gastric cancer or gastroesophageal junction {(GED) cancer. In some embodiments,
the individual has received at least one prior therapy for the gastric or the GEJ cancer. In some
embodiments, the gasiric cancer or GEJ cancer is a HERZ2-overexpressing (e.g., HER2") gastric
cancer or a HERZ2-overexpressing GEJ cancer. In some embodiments, the individual has
received prior therapy with an anti-HER?2 antibody, with an anti-HERZ antibody and a
fluoropyrimidine, or with an anti HERZ antibody and a platinum-based chemotherapy agent. In
some embodiments, the individual progressed (e.g., experienced disease progression} during or
after prior therapy an anti-HERZ antibody (e.g, trastuzumab)and fluoropyrimidine-containing
chemotherapy {e.g., fluorouracil}. In some embodiments, the individual progressed {e.g.,
experienced disease progression) during or after prior therapy with an anti-HERZ antibody (e.g.,
trastuzumab} and platinum-containing chemotherapy. In some embodiments, the individual
progressed {e.g.. experienced disease progression) during or after prior therapy with an anti-
HERZ antibody (e.g., trastuzumab), flucropyrimidine-containing chemotherapy {e.g.,
fluorouracil}, and platinum-containing chemotherapy. In some embodiments, the individual has

not received prior therapy with an anti-CI347 agent or an anti-SIRPo agent.

{0225] In some embodiments, provided is a method of treating cancer in an individual,
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comprising administering to the individual a polypeptide comprising a SIRPa D1 domain variant
and an Fe¢ domain vartant administered at a dose of 30 mg/kg once every two weeks 1o
combination with trastuzumab at an initial dose of 6 mg/kg followed by 4 mg/kg once every two
weeks {e.g., an initial dose of 6 mg/kg, tollowed by a 4 mg/kg dose twoe weeks after the initial 6
mg/kg dose, followed by a 4 mg/kg dose every two weeks after the first 4 mg/kg dose). In some
embodiments, provided is a method of treating cancer in an individual, comprising administering
to the individual a polypeptide comprising a SIRPa D1 domain variant and an Fo domain variant
administered at a dose of 30 mg/kg once every two weeks in combination with trastuzumab at an
initial dose of 6 mg/kg followed by 4 mg/kg once every two weeks (e.g., as described elsewhere
herein) and ramucirumab at a dose of 8 mg/kg once every two weeks (e.g., on Days 1 and 15 of
every 28 day cycle). In some embodiments, provided is a method of treating cancer in an
individual, comprising administering to the individual a polypeptide comprising a SIRPa 21
domain variant and an Fe domain variant administered at a dose of 30 mg/kg once every two
weeks in combination with trastuzumab at an initial dose of 6 mg/kg followed by 4 mg/kg once
every two weeks (e.g., as described elsewhere herein) and ramucirumab at a dose of 8 mg/kg
once every two weeks {e.g., on Days 1 and 15 of every 28 day cycle), and paclitaxel at a dose of
80 mg/m?2 once a week for three weeks of every 4 week cycle{e.g, on Days 1, 8 and 15 of a 28-
day cycle). lu some embodiments, the polypeptide comprising a SIRPa D1 domain variant and
an Fc domain variant comprses a SIRPo variant that comprises SEQ ID NO: 81 or SEQ 1D NO:
85 and an the Fe domain variant is (i) a human [gG1 Fe region comprising L234A, L235A,
(G237A, and N297A mutations, wherein numbering is according to the EU index of Kabat; (i) a
human IgG2 Fe region comprising A3308, P331S, and N297A mutations, wherein numbering is
according to the EU index of Kabat; (iit) a human Ig(G4 Fc region comprising S228P, E233P,
F234V 1.235A, and del(G236 mutations, wherein numbering is according to the EUJ index of
Kabat; or {iv) a human IgG4 Fc region comprising S228P, E233P, F234V  L235A, del(3236, and
N297A mutations, wherein numbering is according to the EU index of Kabat. In some
embodiments, the polypeptide (e.g., fusion polypeptide comprises the amino acid sequence of
SEQ D NO: 136 or SEQ ID NO: 135, In some embodiments, the polypeptide (e.g., fusion
polypeptide} forms a dimer {e.g., homodimer). In some embodiments, the cancer is gastric
cancer or gasiroesophageal junction (GEJ) cancer. In some embodiments, the individual has

received at least one prior therapy for the gastric or the GEJ cancer. In some embodiments, the
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gastric cancer or GEJ cancer is a HERZ-overexpressing {¢.g., HER2") gastric cancer or a HER2-
overexpressing GEJ cancer. In some embodiments, the individual bas received prior therapy
with an anti-HERZ antibody, with an anti-HER2 antibody and a fluoropyrimidine, or with an anti
HER?2 antibody and a platinum-based chemotherapy agent. In some embodiments, the individual
progressed {e.g., experienced disease progression) during or afler prior therapy an anti-HER2
antibody (e.g., trastuzumabjand fluoropyrimidine-containing chemotherapy (e.g., fluorouracil).
o some embodiments, the individual progressed {e.g., expetienced disease progression) during
or after prior therapy with an anti-HERZ2 antibody {e.g., trastuzumab) and platinum-containing
chemotherapy. In some embodiments, the individual progressed {e.g., experienced disease
progression) during or after prior therapy with an anti-HERZ antibody {(e.g., trastuzumab)},
fluoropyrimidine-contatning chemotherapy (e.g., fluorouracil), and platinum-containing
chemotherapy. In some embodiments, the individual has not recetved prior therapy with an anti-

CD47 agent or an anti-SIRPy agent.
Exenmplary Cancers

{0226] In sore embodiments, the cancer treated by a method provided herein s breast
cancer, lung cancer, adenocarcinoma of the lung, squamous cell fung cancer, small cell lung
cancer {(SCLC), non-small cell tung cancer (NSCLC), head and neck cancer, mesothelioma, brain
cancer, brain tumor, abdominal cancer, colon cancer, colorectal cancer, esophageal cancer,
parapharyngeal cancer, gastrointestinal cancer, glioma, liver cancer, gastric cancer, oral cancer,
tongue cancer, neuroblastoma, ostecsarcoma, ovarian cancer, renal cancer, urinary bladder
cancer, urinary tract cancer, pancreatic cancer, retinoblastoma, cervical cancer, uterine cancer,
Wilm's tumor, multiple myelomas, skin cancer, lymphoma, leukemia, blood cancer, thyroid
cancer, bone cancer, adenocystic tumor, chondrosar-coma, pancreatic islet cell tumor,
neurcendocrineg tumor, prostate cancer, glioblastoma, endometrial carcinoma, endometrial
cancer, leiomyosarcoma, gall biadder cancer, hepatocellular cancer, a melanoma, or a solid

tumor,

{62271 In some embodiments, the cancer treated by a method provided herein is gastric
cancer. In some embodiments, the cancer treated by a method provided herein is gastric
adenocarcimoa. In some embodiments, the cancer treated by a method provided herein is

gastroesophogeal junction adenoccarcinoma. In some embodiments, the cancer treated by a
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method provided herein is HERZ-overexpressing gastroesophogeal junction adenocarcinoma.
Methods of Treating Sofid Tunmwor

{6228] In some embodiments, provided is a method of treating solid tumor in an individual
{e.g., a human individual} that comprises administering to the individual an effective amount of
(a}) an agent that blocks the interaction between CD47 (e.g., hCD47) and SIRPa {e.g., hSIRPw)
and (b) a platinum-based chemotherapy agent. Iv some embodiments, the solid tumor is colon
cancer {e.g., colon carcinoma), lung cancer, head and neck cancer, esophageal cancer, breast
cancer, bladder cancer, ovarian cancer, cervical cancer, testicular cancer, brain tumor,
mesothelioma, or neuroblastoma. In some embodiments, the platinum-based chemotherapy
agent is carboplatin, cisplatin, oxaliplatin, nedaplatin, triplatin tetranitrate, phenanthriplatin,
picoplatin, and/or satraplatin. In some embodiments, the platinum-based chemotherapy agent is
cisplatin. In some embodiments, the agent is a polypeptide {e.g., fusion polypeptide) comprising
a SIRPa D1 domain variant {e.g., a SIRPa D1 domain variant described herein) and an Fe
domain variant (e.g., an Fc domain variant described herein). In some embodiments, the
polypeptide (e.g., fusion polypeptide} comprises a SIRPa D1 domain variant that comprises the
amine acid sequence of SEQ 1D NO: 81 or SEQ 1D NO: 85, In some embodiments, the Fc
domatn variant is (i) a buroan 1gG1 Fe region comprising L234A, L235A, G237A, and N297A
mutations, wherein numbering is according to the EU index of Kabat, (it} a human Ig(G2 Fe
region comprising A3308, P3318, and N297A mutations, wherein nusmnbering is according to the
HU index of Kabat; (ill} a human 1gG4 Fc region comprising S228P, H233P, F234V, L235A, and
del(G236 mutations, wherein numbering i3 according to the EU index of Kabat; or (iv) a human
TeG4 Fe region comprising S228P, E233P, F234V, L235A, del(G236, and N297A mutations,
wherein numbering is according to the EU index of Kabat. In some embodiments, the
polypeptide {e.g., fusion polypeptide) admivistered to the individual comprises the amino acid
sequence of SEQ D NO: 136 or SEQ 1D NO: 135, In some embodiments, the polypeptide (e.g.,
fusion polypeptide) forms a homodimer. In some embodiments, the polypeptide {e.g., fusion
polypeptide) and the platinum-based chemotherapy agent (e.g., cisplatin) are administered

simultanecusly, concurrently, or sequentially.

{0229} Platinum agenis {(such as carboplatin, cisplatin, oxaliplatin, vedaplatin, triplatin

{etrantirate, phenanthriplatin, picoplatin, and satraplatin} are widely used antitumor drugs that
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cause crosslinking of DNA as monocadduct, interstrand crosslinks, intrastrand crosslinks or DNA
protein crosslinks. Platinum agents typically act on the adjacent N-7 position of guanine,
forming a 1, 2 intrastrand crosslink (Peldar ef al. (1996). Proc. Nail. Acad. Sci. US.A. 93 (13):
760611 Rudd et al. (1993). Cancer Chemother. Pharmacol. 35 (4): 323-6). The resultant
crosslinking inhibits IINA repair and/or DNA synthesis in cancer cells.

{0230} Cisplatin is an exemplary platinum coordination compound used in the methods

described herein. The chemical name for cisplatin is dichloroplatinum diammoniate, and

cisplatin has the following structural formula:

WM, :
=
AN
N e
{0231] Cisplatin is an inorganic and water-soluble platinum complex with the molecular

formula of PtNH312Ch and a molecular weight of 300 046, After undergoing hydrolysis, it
reacts with DNA to produce both intra and interstrand crosslinks. These crosslinks appear to
impair replication and transcription of BNA. The cytotoxicity of cisplatin correlates with
cellular arrest in the G2 phase of the cell cycle. Cisplatin, which has been assigned the CAS
Registry No. 15663-27-1, is commercially available as PLATINCL®, PLATINOL®-AQ,
CDDP, CISPLAN, CISPLAT, PLATIKEM, PLATIONCO, PRACTICIS, PLATICIS,
BLASTOLEM, CISMAX, CISPLAN, CISPLATINUM, CISTEEN, DUPLAT, KEMOPLAT,
ONCOPLATIN-AQ, PLATINEX, FLATIN, TEVAPLATIN, and others. Complete information
about cisplatin preparation, dispensing, dosage, and administration schedule can be found in
focal package insert (for the United States, seg, e.g.,
wwwi{dotlaccessdata{dotyfda(dotigov/drugsatfda_docs/label/2011/018057s080bldot)pdf and
wwwidotlaccessdata{dot)fdal(dot)gov/drugsatfda_docs/1abel/2015/0180575083 bl dot)pd!). In
some embodiments, the cisplatin 1s administered in accordance with the dosing and frequency

recommended in the local package insert.

{0232} Carboplatin ts another exemplary platinum coordination compound used in the
methods described herein. The chemical name for carboplatin is platinum, diammine

{1,1cyclobutane-dicarboxylato(2-3-0,01-,(SP-4-2}, and casboplatin has the following structural
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formula:

{0233] Carboplatin 1s a water-soluble platinum complex with the molecular formula of
CeH12N204Pt and a molecular weight of 373.26. Carboplatin has been assigned the CAS
Registration Number 41575-94-4, and its mechanism of action s similar to that of cisplatin.
Carboplatin is typically prescribed more commonly thao cisplatin. Carboplatio is cormomercially
available as PARAPLATIN®, BLASTOCARB®, BLASTOPLATING, CARBOKEM®,
CARBOMAX®, PARAPLATIN®, CARBOPA®, KARPLAT®, and others. Complete
information about carboplatin preparation, dispensing, dosage, and administration schedule can
be found in local package insert (for the United States, see, e.g.,
www{dot)accessdata{dotfda{dotigov/drugsatfda docs/label/2010/020452s005bl(dot}pdf and
www{dotjaccessdata fda{dotygov/drugsatfda docs/label/2012/0771390rigls016ibl{dot)pdf). In
some embodiments, the carboplatin is administered in accordance with the dosing and frequency

recommended in the local package insert.

{0234} In some embodiments, provided is a method of treating solid tumor in an individual
{e.g., a human individual} that comprises administering to the individual an effective amount of
{a}) an agent that blocks the interaction between CD47 (e.g., hCD47) and SIRPa {e.g., hSIRPw),
(b} av anti-HER 2 anttbody, and {¢} an anti-PD-L1 antibody. In some emobodimuents the anti-
HERZ antibody is trastuzumab (CAS Registry No. 180288-69-1). In some embodiments the
anti-PD-L T antibody 15 atezolizumab (CAS Registry No. 1380723-44-3), avelurnab {CAS
Registry No. 1537032-82-8), or durvalumab {CAS Registry No. 1428935-60-7). In some
embodiments, the agent is a polypeptide (e.g., fusion polypeptide} comprising a SIRPa D1
domain variant {e.g., 3 8IRPa D1 domain variant deseribed herein) and an Fe domatn variant
{e.g., an F¢ domain variant described herein). In some embodiments, the polypeptide {(e.g.,
fusion polypeptide) comprises a SIRPao D1 domain variant that comprises the amino acid
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sequence of SEQ ID NG: 81 or SEQ ID NO: 85, In some embodiments, the Fc domain variant is
(1) a human IgG1 Fc region comprising L2344, L235A, G237A, and N297A mutations, wherein
numbering is according to the EU index of Kabat; (it} a human Ig(G2 Fc region comprising
A3308, P331S, and N297A mutations, wherein numbering is according to the EU index of
Kabat; (iii} a human Ig(G4 Fc region comprising S228P, E233P, F234V, L2354, and del(3236
mutations, wherein numbering is according to the EU index of Kabat; or (iv) a human IgG4 Fc
region comprising S228P, E233P, F234V, L2354, del(G236, and N297A mutations, wherein
numbering is according to the EU index of Kabat. In some embodiments, the polypeptide (e.g.,
fusion polypeptide) administered to the wndividual comprises the amino acid sequence of SEQ D
NO: 136 or SEQ 1D NG: 135, In some embodiments, the polypeptide {e.g., fusion polypeptide)
forms a homodimer. In some embodiments, the polypeptide {e.g., fusion polypeptide), the anti-
HER2 antibody, the anti-PD-L1 antibody {e.g., an anti PD-L1 antagonist antibody} are
administered simultaneously, concurrently, or sequentially. In some embodiments, the solid
wmor is colon cancer, lung cancer, head and neck cancer, esophageal cancer, breast cancer,
bladder cancer, ovarian cancer, cervical cancer, testicular cancer, endometrial cancer, liver
cancer, gastric cancer, gastroesophageal junction cancer, brain tumor, mesothelioma, or
neurcblastoma. In some embodiments, the solid tumor is HER2™ solid tumor. In some

embodiments, the solid tumor is colon cancer {e.g., HER2" colon cancer).
Methods of Treating Gastric Cancer {(GC} or Gastroesophageal Junction (GEJ} Cancer

{0235] fn some embodiments, provided ts a method of treating gastric cancer or
gastroesophageal junction {GET) cancer in an individual {e.g., a human individual) that
comprises administering to the individual an effective amount of {a) au agent that blocks the
interaction between CD47 (e.g., hCD47) and SIRPa {e. g, hSIRPw), (b} an anti-HER 2 antibody,
(¢} av anti-VEGFR2 antibody, and (d) paclitaxel. In some embodiments the anti-HER?2 antibody
is trastuzumab {CAS Registry No. 180288-069-1). 1n some embodiments the anti-VEGFRZ
antibody is rarmucirumab {(CAS Registry No. 947687-13-0). In some embodiments, the agent is a
polypeptide {e.g., fusion polypeptide} comprising a SIRPg 21 domain variant (e.g., a SIRPa D1
domain variant described herein) and an Fo domain variant {e.g., an Fc domain variant described
herein). In some embodiments, the polypeptide (e.g., fusion polypeptide} comprises a SIRPa D1
domain variant that comprises the amino acid sequence of SEQ 1D NG: 81 or SEQ 1D NO: 85,
In some embodiments, the Fc domain variant is (i) a human 1gG1 Fe region comprising L234A,
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L235A, G237A, and N297A mutations, wherein numbering is according to the EU index of
Kabat; (1) a human IgG2 Fe region comprising A3308, P33185, and N297A mutations, wherein
numbering is according to the EU index of Kabat; (ii1) a human 1g(G4 Fc region comprising
S228P, E233P, F234V, L235A, and del(G236 mutations, wherein numbering is according to the
BU index of Kabat; or (iv} a human IgG4 Fc region comprising S228P, E233P, F234V, L235A,
delG236, and N297A mutations, wherein numbering 18 according to the EU index of Kabat. In
some erobodiruents, the polypeptide {e.g., fusion polypeptide) administered to the individual
comprises the amino acid sequence of SEQ 1D NG: 136 or SEQ ID NO: 135, In some
embodiments, the polypeptide {e.g., fusion polypeptide) forms a dimer (e.g., homodimer). In
some embodiments, the polypeptide {e.g., fusion polypeptide), the anti-HER2 antibody, the anti-
VEGFR2 antibody, and the paclitaxel are administered simultaneously, concurrently, or
sequentially. In some embodiments, the polypeptide (e.g. fusion polypeptide) is administered to
the individual at a dose of 10 mg/kg once a week or 1S mg/kg once a week or 30 mg/kg once
every two weeks. ln some embodiments, the individual receiving treatment has gastric or GEJ
adenocarcinoma. In some embodiments, the individual receiving treatment has HERZ2" gastric
cancer or HER2" GEJ cancer {e.g., a HER2-overexpessing gastric or GEJ cancer). In some
embodiments, the HER2™ gastric cancer or HER2™ GEJ cancer is advanced and/or metastatic. In
some embodiments, the individual receiving treatment bas gastric or GEI cancer that has
progressed during or after prior treatment(s} comprising anti-HERZ antibody {e¢.g., trastuzumab).
In some embodiments, the individual receiving treatment has gastric or GEJ cancer that has
progressed during or after prior treatment(s) comprising anti-HERZ antibody {e.g., trastuzumalb}
and a fluoropyrimidine {e.g., fluorouracil, also known as S-fluorouracil). In some embodiments,
the individual receiving treatment has gastric or GEF cancer that has progressed during or after
prior treatment(s} comprising a fluoropyrimidine {e.g., fluorouracil). In some embodiments, the
individual receiving treatment has gastric or GEJ cancer that has progressed during or afer prior
treatment(s) comprising a platinum-based chemotherapeutic agent {e.g., carboplatin or cisplatin).
In some embodiments, the individual receiving treatiment has gastric ot GEJ cancer that has
progressed during or after prior treatments(s} comprising anti-HER2 antibody (e.g., trastuzumab)
and a platinurmn-based chemotherapeutic agent (e.g., carboplatin or cisplatin}. In some
embodiments, the individual receiving treatment has gastric or GEJ cancer {e.g., HER2" gastric

cancer or GEJ cancer) that has progressed during or after prior treatment(s) comprising anti-
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HERZ antibody (e.g., trastuzumab) and/or a fluoropyrimidine {e.g., fluorouracil), and/or a
platinum-based chemotherapeutic agent {(e.g., carboplatin or cisplatin). In some embodiments,
the individual receiving treatment has gastric or GEJ cancer {e.g, HER2™ gastric cancer or GEJ
cancer) that has progressed during or after prior treatment(s} comprising anti-HER2 antibody
(e.g., trastuzumab) and/or a fluorepyrimidine {e.g., fluorouracil). In some embodiments, the
individual receiving treatment has gastric or GEJ cancer {e.g., HER2" gastric cancer or GEJ
cancer) that has progressed during or after prior treatment(s) with a platinum-based
chemotherapeutic agent {e.g., carboplatin or cisplatin}. In some embodiments, the individual
failed {e.z, relapsed after ot did not respond to) prior therapy with an anti-HER2 antibody, with
an anti-HERZ antibody and a fluoropyrimidine {e.g., fluorouracil}, with an anti-HERZ2 antibody
and a platinum-based chemotherapy agent {e.g., carboplatin or cisplatin}, or with a platinum-
based chemotherapy agent {e.g., carboplatin or cisplatin). In some embodiments, the
fluoropyrimidine was fluorouracil (also known as S-fluorouracil). In some embodiments, the the
individual receiving treatment has undergone a prior anti-VEGFR2 antibody-containing therapy
for gastric or GEJ cancer. In some embodiments, the prior anti-VEGFR2 antibody-containing
therapy was a therapy comprising ramucirumab. In some embodiments, the the individual
receiving treatment has not undergone a prior anti-YEGFR2 antibody-containing therapy {e.g.,
therapy comprising ramucirumab) for gastric or GEJ cancer. In some embodiments, the the
individual receiving treatment has undergone at least one, at least two, at least three, or at least
four prior therapies for gastric or GEJ cancer. In some embodiments, treatment with the
polypeptide, the anti-HERZ2 antibody, the anti-VEGFR2 antibody, and the paclitaxe! does not
result in adverse effects. In some embodiments, treatment with the polypeptide, the anti-HERZ

antibody, the anti-VEGFR2 antibody, and the paclitaxel results in only low grade adverse effects.

{3236] In some embodiments, provided is a method of treating gastric cancer or
gastroesophageal junction {GEJ} cancer in an individual {e.g., a human individual) that
comprises administering to the tndividual an effective amount of (a} an agent that blocks the
interaciion between CD47 {e.g., hCD47) and SIRPo {e.g., hSIRPa), (b) an anti-PD-1 antibody
{(e.g., an anti-PD-1 antagouist antibody}, {¢) an anti-HERZ2 antibody, (d) S-fluorouracil and {e) a
platinum-based chemotherapeutic agent. In some embodiments, provided is a method of treating
gastric cancer ot gastroesophageal junction (GEJ) cancer in an individual (e.g., a bumao

individual} that comprises administering to the individual an effective amount of (a} an agent that

3
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blocks the interaction between D47 {e.g., hCDA47) and SIRPa {e.g., hSIRPw), {b) an anti-PD-1
antibody {e.g., an anti-PD-1 antagonist antihody), {¢) an anti-HERZ antibody, (d} capecitabine,
and (e} a platinum-based chemotherapeutic agent. In some embodiments the anti-PD-1 antibody
is pembrolizumab (CAS Registry No. 1374833-91-4}  In some embodiments the anti-HER2
antibody is trastuzumab (CAS Regisiry No. 180288-69-1). In some embodiments, the platinum-
based chemotherapeutic agent is cisplatin. In some embodiments, the agent 1s a polypeptide
{e.g., fusion polypeptide) comprising a SIRPo D1 domain variant {e.g., a SIRPo D1 domain
variant described herein) and an Fc domain variant {e.g., an Fe domain variant described herein).
In some embodiments, the polypeptide (e.g., fusion polypeptide) comprises a SIRPo D1 domain
variant that comprises the amino acid sequence of SEQ ID NG: 81 or SEGQ ID NO: 85, In some
embodiments, the Fo domain variant is (i) a human IgG1 Fe region comprising L234A, L235A,
(G237A, and N297A muiations, wherein numbering is according to the EU index of Kabat; (i) a
human IgG2 Fo region comprising A3308, P331S, and N297A mutations, wherein numbering is
according to the EU index of Kabat; (iit) a human 2G4 Fe region comprising S228P, E233P,
F234V, L.235A, and del(G236 mutations, wherein numbering is according to the EU index of
Kabat; or (iv) a human IgG4 Fo region comprising S228P, E233P, F234V, L2354, del(G236, and
N297A mutations, wherein numbering is according to the EU index of Kabat. In some
embodiments, the polypeptide (e.g., fusion polypeptide) administered to the individual comprises
the amino acid sequence of SEQ ID NO: 136 or SEQ [D NO: 135, In some embodiments, the
polypeptide {e.g., fusion polypeptide) forms a dimer {e.g., a homodimer). In some embodiments,
the polypeptide (e.g., fusion polypeptide), the anti-PD-1 antibody, the anti-HERZ antibody, the
S-fluorouracil, and the platinum-based chemotherapeutic agent are administered simultaneously,
concurrently, or sequentially. In some embodiments, the polypeptide (e.g., fusion polypeptide),
the anti-PD-1 antibedy, the anti-HERZ antibody, the capecitabine, and the platinum-based
chemotherapeutic agent are administered simultaneously, concurrently, or sequentially. In some
embodiments, the individual receiving treatment has HER2-overexpressing gastric cancer or
HERZ-overexpressing GEJ cancer. In some embodiments, the gastric cancer ot the GEJ cancer
is advanced and/or metastatic. In some embodiments, the individual has not received prior
treatment for gastric cancer or the GEJ cancer.

[0237] In sore exnbodiments, provided is a method of treating gastric cancer in an
individual, comprising administering to the individual a polypeptide comprising a SIRPa D1
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domain variant and an Fc domain variant administered at a dose between about 10 to about 60
mg/kg once a week {qw). In some embodiments, the polypeptide comprising the SIRPa Dt
domain variant and the Fc domain variant is administered at a dose between about 10 to about 60
mg/kg once every two weeks (q2w). In some embodiments, the polypeptide comprising the
SIRPo DI domain variant and the Fo domain variant is administered at a dose of 10 mg/kg once
every week. In some embodiments, the polypeptide comprising the SIRPa D1 domain variant
and the Fc domain variant is administered at a dose of 15 mg/kg once every week. In some
embodiments, the polypeptide comprising the SIRPa D1 domain variant and the Fc domain
variant is administered at a dose of 20 mg/kg once every week. In some ersbodirents, the
polypeptide comprising the SIRPg D1 domain variant and the Fe domain variant is administered
at a dose of 30 mg/kg once every week. In some embodiments, the polypeptide comprising the
SIRPa 31 domain variant and the Fc domain variant is administered at a dose of 40 mg/kg once
every week. In some embodiments, the polypeptide comprising the SIRPa D1 domain variant
and the Fc domain variant is administered at a dose of 45 mg/kg once every week. In some
embodiments, the polypeptide comprising the SIRPg D1 domain variant and the Fe domain
variant is administered at a dose of 50 mg/kg once every week. In some embodiments, the
polypeptide comprising the SIRPa D1 domain variant and the Fc domain variant is administered
at a dose of 60 rog/kg once every week. In some embodiments, the polypeptide comprising the
SIRPo D1 domain variant and the Fo domain variant is administered at a dose of 10 mg/kg once
every 2 weeks (q2w). In some embodiments, the pelypeptide comprising the SIRPa D1 domain
variant and the Fc domain variant is administered at a dose of 15 mg/kg once every 2 weeks
{g2w). In some embodiments, the polypeptide comprising the SIRPw D1 domain variant and the
Fe domain variant is administered at a dose of 20 mg/kg once every 2 weeks (g2w). In some
embodiments, the polypeptide comprising the SIRPg D1 domain variant and the Fc domain
variant is administered at a dose of 30 mg/kg once every 2 weeks {q2w}. In some embodiments,
the polypeptide comprising the SIRPu D1 domain variant and the Fc domain variant is
adrotnistered at a dose of 40 mg/kg once every 2 weeks (g2w). In some embodunents, the
polypeptide comprising the SIRPa D1 domain variant and the Fc domain variant is administered
at a dose of 45 mg/kg once every 2 weeks {g2w). In some emboediments, the polypeptide
comprising the SIRPoa D1 domain variant and the Fc domain variant is administered at a dose of

SO mg/kg once every 2 weeks (g2w). In some embodiments, the polypeptide comprising the

125



WO 2022/241157 PCT/US2022/029056

SIRPo D1 domain variant and the Fo domain variant is administered at a dose of 60 mg/kg once
every 2 weeks (q2w). In some embodiments, the polypeptide comprising the SIRPa D1 domain
variant and the Fc domain variant is administered, e.g., at any of the doses and administration
frequencies described herein, in combination with trastuzumab at an initial dose of 6 mg/kg
followed by 4 mg/kg once every two weeks (e.g., as described elsewhere herein) and
ramucirumab at a dose of § mg/kg once every two weeks, and paclitaxel at a dose of 80 mg/m2

on days 1, 8 and 15 of a 28-day cycle.

[0238] In some embodiments, provided is a method of treating cancer in an individual,
comprising administering to the individual a polypeptide polypeptide comprising a SIRPo D1
domain variant and an F¢ domain variant administered at a dose of 10 mg/kg once every week in
combination with trastuzumab at an initial dose of 8 mg/kg followed by 6 mg/kg once every
three weeks (e.g., an initial dose of 8 mg/kg during week 1 followed by a 6 mg/kg dose given
during week two, and a 6 mg/kg dose once every three weeks after the first 6 mg/kg dose). In
some embodiments, provided 1s a method of treating cancer o an individual, comprising
administering to the individual a polypeptide polypeptide comprising a SIRPa D1 domain
variant and an Fe domain variant administered at a dose of 10 mg/kg once every week in
combination with trastuzumab at an initial dose of 8 mg/kg followed by 6 ma/kg once every
three weeks and ramucirumab at a dose of 8 mg/kg on days 1 and 15 every four weeks. In some
embodiments, provided is a method of treating cancer in an individual, comprising administering
to the individual a polypeptide polypeptide comprising a SIRPg D1 domain variant and an Fe
domain variant administered at a dose of 10 mg/kg once every week in combination with
trastuzumab at an initial dose of 8 mg/kg followed by 6 mg/kg once every three weeks,
ramucirumab at a dose of 8 mg/kg on days 1 and 15 every four weeks and paclitaxel at a dose of

80 mg/m2 on days 1, 8, and 15 every four weeks.

j0239] In some embodiments, provided is a method of treating gastric cancer in an
individual, comprising administering to the individual a polypeptide polypeptide comprising a
SIRPa D1 domain variant and an Fe domain variant administered at a dose of 15 mg/kg once
every week in combination with trastuzumab at an initial dose of 8 mg/kg followed by 6 mg/kg
once every three weeks. In some embodiments, provided is a method of treating cancer in an
individual, comprising administering to the individual a polypeptide polypeptide comprising a
SIRPa D1 domain variant and an Fe domain variant administered at a dose of 15 mg/kg once
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every week in combination with trastuzumab at an initial dose of 8 mg/kg followed by 6 mg/kg
once every three weeks and ramucirumab at a dose of 8 mg/kg on days 1 and 15 every four
weeks. In some embodiments, provided is a method of treating cancer in an individual,
comprising administering to the individual a polypeptide polypeptide comprising a SIRFPo D1
domain variant and an F¢ domain variant administered at a dose of 15 mg/kg once every week in
combination with trastuzumab at an initial dose of 8 mg/kg followed by 6 mg/kg once every
three weeks, ramucitumab at a dose of 8 mg/kg oo days 1 and 15 every four weeks and paclitaxel

at a dose of 80 mg/m?2 on days 1, 8, and 15 every four weeks.

{0240} In some embodiments, provided 13 a method of treating gastric cancer in an
individual, comprising administering to the individual a polypeptide comprising a SIRPe D1
domain variant and an Fc domain variant administered at a dose of 30 mg/kg once every two
weelks in combination with trastuzamab at an initial dose of 6 mg/kg followed by 4 mg/kg once
every two weeks {(e.g., an initial dose of 6 mg/ke, followed by a 4 mg/kg dose two weeks after
the initial 6 rug/kg dose, followed by a 4 mg/kg dose every two weeks after the first 4 mg/kg
dose} and ramucirumab at a dose of 8 mg/kg once every two weeks, and paclitaxel at a dose of
80 mg/m2 on days 1, § and 1S of a 28-day cycle. In some embodiments, provided i3 a method of
treating gastric adenocarcinoma in an individual, comprising administering to the individual a
polypeptide comprising a STIRPe D1 domain variant and an Fo domain variant administered at a
dose of 30 mg/kg once every two weeks in combination with trastuzumab at an initial dose of 6
mg/kg followed by 4 mg/kg once every two weeks and ramucirumab at a dose of 8 mg/kg once
every two weeks, and paclitaxel at a dose of 80 mg/m?2 on days 1, 8 and 15 of & 28-day cycle In
some embodiments, provided is a method of treating gastric esophogeal junction
adenocarcinoma in an individual, comprising administering to the individual a polypeptide
comprising a SIRPo D1 domain variant and an Fo domain variant administered at a dose of 30
mg/kg once every two weeks in combination with trastuzumab at an initial dose of 6 mg/kg
followed by 4 myg/kg once every two weeks and ramucirumab at a dose of 8 mg/kg once every

two weeks, and paclitaxel at a dose of 80 mg/m2 on davs 1, § and 15 of a 28-day cycle.

{0241} In some embodiments, provided is a method of treating gastroesophogeal junction
cancer in an individual, comprising administering to the individual a polypeptide comprising a
SIRPo D1 domain variant and an Fe domain variant administered at a dose of about 10 to about

60 mg/kg once a week {qw). In some embodiments, the polypeptide comprising the SIRPa D1
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domain variant and the Fe domain variant is administered at a dose of about 10 to about 60
mg/kg once every two weeks (g2w). In some embodiments, the polypeptide comprising the
SIRPa 131 domain variant and the Fe domain variant is administered at a dose of 10 mg/kg once
every week. In some embodiments, the polypeptide comprising the SIRPy D1 domain variant
and the Fc domain variant is administered at a dose of 15 mg/kg once every week. In some
embodiments, the polypeptide comprising the SIRPg D1 domain variant and the Fe domain
variant is administered at a dose of 20 mg/kg once every week. In some embodiments, the
polypeptide comprising the SIRPa D1 domain variant and the Fc domain variant is administered
at a dose of 30 mg/kg once every week. In some embodiments, the polypeptide comprising the
SERPgo D1 domain variant and the Fo domain variant is administered at a dose of 40 mg/kg once
every week. In some embodiments, the polypeptide comprising the SIRPa D1 domain variant
and the Fc domain variant is administered at a dose of 45 mg/kg once every week.  In some
embodiments, the polypeptide comprising the SIRPa D1 domain variant and the Fe domain
variant is administered at a dose of 50 mg/kg once every week. In some embodiments, the
polypeptide comprising the SIRPg D1 domain variant and the Fc domain variant is administered
at a dose of 60 mg/kg once every week. In some embodiments, the polypeptide comprising the
SIRPa D1 domain variant and the Fc domain variant is administered at a dose of 10 mg/kg once
every 2 weeks (q2w). In some embodiments, the polypeptide comprising the SIRPg D1 domain
variant and the Fc domain variant is administered at a dose of 15 mg/kg once every 2 weeks
{(q2w). In some embodiments, the polypeptide comprising the SIRPo D1 domain variant and the
¥Fe domain variant is administered at a dose of 20 mg/kg once every 2 weeks {qZw). In some
embodiments, the polypeptide comprising the SIRPa D1 domain variant and the Fe domain
variant is administered at a dose of 30 mg/kg once every 2 weeks (g2w). In some embodiments,
the polypeptide comprising the SIRPa 21 domain variant and the Fc domain variant is
administered at a dose of 40 mg/kg once every 2 weeks (q2w). In some embodiments, the
polypeptide comprising the SIRPa D1 domain variant and the Fc domain variant is administered
at a dose of 45 mg/kg ouce every two weeks. [u some ersbodiments, the polypeptide comprising
the SIRPa D1 domain variant and the Fe domain variant is administered at a dose of 50 mg/kg
once every 2 weeks (g2w). In some embodiments, the polypeptide comprising the SIRPa D1
domain variant and the Fc domain variant is administered at a dose of 60 mg/kg once every 2

weeks (g2w).
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{0242] In some embodiments, provided is a method of treating gastroesophogeal junction
cancer in av individual, comprising administering to the individual a polypeptide polypeptide
comprising a SIRPe 131 domain variant and an Fe domain variant administered at a dose of 10
mg/kg once every week in combination with trastuzurmab at an initial dose of 8 mg/kg followed
by 6 mg/kg once every three weeks. In some embodiments, provided is a method of treating
gastroesophogeal junction cancer in an individual, comprising administering to the individual a
polypeptide polypeptide comprising a SIRPa D1 domain variant and an Fo domain variant
administered at a dose of 10 mg/kg once every week in combination with trastuzumab at an
initial dose of 8 mg/kg followed by 6 mg/kg once every three weeks and ramucirumab at a dose
of 8 mg/kg on days 1 and 15 every four weeks. In some embodiments, provided is a method of
treating gastroesophogeal junction cancer in an individual, comprising administering to the
individual a polypeptide polypeptide comprising a SIRPa D1 domain variant and an Fc domain
variant administered at a dose of 10 mg/kg once every week in combination with trastuzumab at
an initial dose of 8 mg/kg followed by © mg/kg once every three weeks, ramucirumab at a dose
of 8 mg/kg on days 1 and 15 every four weeks and paclitaxel at a dose of 80 mg/m2 on days 1, 8,

and 15 every four weeks.

[0243] In some embodiments, provided is a method of treating gastroesophogeal junction
cancer tn an individual, comprising administering to the individual a polypeptide polypeptide
comprising a SIRPe D1 domain variant and an Fc domain variant administered at a dose of 15
mg/kg once every week in combination with trastuzumab at an initial dose of 8 mg/kg followed
by 6 mg/kg once every three weeks. In some embodiments, provided is a method of ireating
gastroesophogeal junction cancer in an individual, comprising administering to the individual a
polypeptide polypeptide comprising a SIRPo D1 domain variant and an Fe domain variant
administered at a dose of 15 mg/kg once every week in combination with trastuzumab at an
initial dose of 8§ mg/kg followed by 6 mg/kg once every three weeks and ramucirumab at a dose
of 8 mg/kg on days 1 and 15 every four weeks. In some embodiments, provided is a method of
treating gastroesophogeal junction cancer in an individual, comprising administering to the
individual a polypeptide polypeptide comprising a SIRPa D1 domain variant and an Fe domain
variant administered at a dose of 15 mg/kg once every week in combination with trastuzumab at
an initial dose of 8 mg/kg followed by 6 mg/kg once every three weeks, ramucirumab at a dose
of 8 mg/kg on days 1 and 135 every four weeks and paclitaxel at a dose of 80 mg/m?2 on days 1, 8,
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and 15 every four weeks.

{0244] In some embodiments, provided is a method of treating gastroesophogeal junction
cancer in av individual, comprising administering to the tndividual a polypeptide comprising a
SIRPa D domain variant and an Fo domain variant administered at a dose of 30 mg/kg once
every two weeks in combivation with trastuzumab at an initial dose of 6 mg/kg followed by 4
mg/kg once every two weeks and ramucirumab at a dose of 8 mg'kg once every two weeks, and
paclitaxel at a dose of 80 mg/m2 on days 1, 8 and 15 of a 28-day cycle. In some embodiments,
provided is a method of treating gastroesophogeal junction cancer in an individual, comprising
administering to the individual a polypeptide comprising a SIRPa D1 domain variant and an Fe
domain variant administered at a dose of 30 mg/kg once every two weeks in combination with
trastuzumab at an initial dose of 6 mg/kg followed by 4 mg/kg once every two weeks (e.g., an
initial dose of 6 mg/kg, followed by a 4 mg/kg dose two weeks afier the initial 6 mg/kg dose,
followed by a 4 mg/kg dose every two weeks after the first 4 mg/kg dose) and ramucirumab at a
dose of 8 mg/kg once every two weeks, and paclitaxel at a dose of 80 mg/m?2 on days 1, 8 and 15
of a 28-day cycle. In some embodiments, provided is a method of treating gasiroesophogeal
junction cancer a in an individual, comprising administering to the individual a polypeptide
comprising a SIRPo D1 domain variant and an Fe domain variant administered at a dose of 30
mg/kg once every two weeks in combination with trastuzumab at an initial dose of 6 mg/kg
foliowed by 4 mg/kg once every two weeks (e.g., an initial dose of 6 mg/kg, followed by a 4
mg/kg dose two weeks after the initial 6 mg/kg dose, followed by a 4 mg/ke dose every two
weeks after the first 4 mg/kg dose) and ramuciruruab at a dose of § mg/kg ouce every two weeks,

and paclitaxel at a dose of 80 mg/m?2 on days 1, 8 and 15 of a Z8-day cycle.

{6245} In some embodiments, provided is a method of treating gastric cancer or GEJ cancer
in an tndividual {e.2., a human individual) that comprises administering to the individual an
effective amount of {a) an agent that blocks the interaction between CD47 {e.g., hCD47) and
SIRPu {e.g., bSIRPa), (b) an anti-HER 2 antibody, {¢) an anti-VEGFR2 antibody, and {d)
paclitaxel, wherein, among a population of patients who receive treatment, the overall response
rate {ORR) of the population is greater than 50%. In some embodiments, provided is a method
of treating gastric cancer or gastroesophageal junction {(GEI) cancer in an individual {e.g., a
human individual) that comprises administering to the individual an effective amount of (a} an
agent that blocks the interaction between CP47 {e.g., hCD47) and S5IRPg {e.g., hSIRPa), (b} an
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anti-HER Z antibody, {¢) an anti-VEGFR2 antibody, and (d} paclitaxel, wherein, among a
population of patients who receive treatment, the overall response rate (ORR) of the population
is greater than 55%. In some embodiments, provided is a method of treating gastric cancer or
gastroesophageal junction {GEJ) cancer 1n an individual {e.g., a human individual) that
comprises administering to the individual an effective amount of {(8) an agent that blocks the
interaction between CD47 (e.g., hCD47) and SIRPa {e.g., hSIRPw), (b} an anti-HER 2 antibody,
{¢) an anti-VEGFR2 antibody, and {d) paclitaxel, wherein, arvong a population of patients who
receive treatment, the overall response rate (ORR) of the population is greater than 60%. In
some embodiments, provided is a method of treating gastric cancer or gastroesophageal junction
(GEJ) cancer in an individual (e.g., a human individual} that comprises administering to the
individual an effective amount of (a) an agent that blocks the interaction between CD47 (e.g,,
hCD47) and 8IRPa {e.g., hSIRPa), (b) an anti-HER 2 antibody, (¢} an anti-VEGFR2 antibody,
and (d) paclitaxel, wherein, amnong a population of patients who receive treatment, the overall
response rate {ORR) of the population is greater than 65%. In some embodiments, provided is a
method of treating gastric cancer or gastroesophageal junction {GEJ) cancer in an individual
{e.g., a human individual} that comprises administering to the individual an effective amount of
{a) an agent that blocks the interaction between CD47 (e.g., hCD47} and SIRPu (e.g., hSIRPa),
(b) an anti-HER 2 antibody, (¢} an anti-VEGFR2 antibody, and (d) paclitaxel, wherein, among a

population of patients who receive treatment, the overall response rate (ORR) of the population

is greater than 70%. In some embodiments, provided is a method of treating gastric cancer or
gastroesophageal junction (GEJ) cancer in an individual {e.g., a human individual) that
comprises administering to the individual an effective amount of {a) an agent that blocks the
interaction between (147 (e.g., hCD47) and SIRPa (e.g., h8IRPw), (b} an anti-HER 2 antibody,
(¢} an anti-VEGFR?2 antibody, and (d) paclitaxel, wherein, among a population of patients who
receive treatment, the overall response rate (ORR) of the population is greater than 75%. In
some embodiments, provided is a method of treating gastric cancer or gastroesophageal junction
(GEJ) cancer in an individual {e.g., a burvan individual) that comprises administering to the
individual an effective amount of (a} an agent that blocks the interaction between CD47 (e.g.,
hCD47) and SIRPa (e.g., hSIRPw), (b} an anti-HER 2 antibody, (¢} an anti-VEGFR2 antibody,
and (d) paclitaxel, wherein, among a population of patients who receive ireatment, the overall

response rate {ORR) of the population is greater than 80%. In some embodiments, provided is a



WO 2022/241157 PCT/US2022/029056

method of treating gastric cancer or gastroesophageal junction (GEJ) cancer in an individual
{e.g., a human individual} that comprises administering to the individual an effective amount of
{(a) an agent that blocks the interaction between CD47 {e.g., hUD47) and SIRPa (e.g., hSIRPa),
(b} an anti-HER 2 antibody, (¢} an amti-VEGFR2 antibody, and {d) paclitaxel, wherein, among a
population of patients who receive treatment, the overall response rate (ORR) of the population
is greater than 85%. In some embodiments, provided is a method of treating gastric cancer or
gastroesophageal junction {GEJ) cancer in an individual {e.g., a human individual) that
comprises administering to the individual an effective amount of {a} an agent that blocks the
interaction between CDM47 {e.g., hCD47) and SIRPu {e.g., h8IRPw}, {b) an anti-HER 2 antibody,
(c} an anti-VEGFR2 antibody, and {d) paclitaxel, wherein, among a population of patients who
receive treatment, the overall response rate {ORR) of the population is greater than 90%. In
some embodiments, provided is a method of treating gastric cancer or gastroesophageal junction
{GEJ) cancer in an individual {e.g., a human individual) that comprises administering to the
individual an effective amount of (a) an agent that blocks the tnteraction between CD47 (e.g.,
hCD47) and SIRPa {e.g., hSIRPw), (b} an anti-HER 2 antibody, (¢} an anti-VEGFRZ2 antibody,
and {d) paclitaxel, wherein, among a population of patients who receive ireatment, the overall
response rate (ORR) of the population is greater than 95%. In some embodiments, the overall
response rate {ORR) is the percent of a population of patients who achieve a partial response
(PR} or a complete response {CR) to treatment. In some embodiments, PR and CR are
determined according to RECIST criteria (Response Evaluation Criteria in Solid Tumors),
Further details regarding RECIST are provided ate.g.,

httpa//recist{dotieortci{dotorg.
Combination Cancer Therapies Comprising an anti-TROP2 Antibody

{0246] In some embodiments, provided is a method of treating cancer in an individual {e.g., 2
human individual) that comprises administering to the individual an effective amount of (a) an
agent that blocks the interaction between CD47 (e.g., h(CD47) and SIRPa {e.g., hSIRPw) and (b)
an anti-TROPZ2 antibody. In some embodiments, the anti-TROP2 antibody s RS7, which is
described in 1.8, Patent No. 10,179,171, the contents of which are incorporated herein in their
entirety. In some embodiments, the anti-TROP2 antibody is conjugated to a drug (i.e., an
antibody-drug conjugate or “ADC”). In some embodiments, the anti-TROP2 ADC is
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Sacituzumab govitecan (also known as hRS7-SN38 or IMMU-132), which 15 described in US
2017/0281791, the contents of which are incorporated herein by reference in their entirety. In
some embodiments, the agent is a polypeptide {e.g., fusion polypeptide) comprising a SIRPgy D1
domain vanant {e.g., a SIRPa D1 domain variant described herein) and an Fc domain variant
{(e.g., an F¢ domain variant described herein). In some embodiments, the polypeptide (e.g.,
fusion polypeptide) comprises a SIRPw D1 domain variant that comprises the amino acid
sequence of SEG ID NO: 81 or SEQ 1D NG 85, In some embodiments, the Fo domain variant is
(i} a human 1gG1 Fc region comprising L234A, L235A, G237A, and N297A mutations, wherein
numbering is according to the EU index of Kabat; (i1} a human [gG2 Fo region comprising
A3308, P3318, and N297A mutations, wherein numbering is according to the EU index of
Kabat; {iit} a human IgG4 Fe region comprising 8228P, E233P, F234V, L235A, and del(G236
muiations, whergin numbering is according to the EU index of Kabat; or {iv) a human 1gG4 Fe
region comprising S228P, E233P, F234V, L235A, delG236, and N297A mutations, wherein
numbering is according to the EU index of Kabat. In some embodiments, the polvpeptide {e.g,
fusion polypeptide) administered to the individual comprises the amino acid sequence of SEQ 1D
NO: 136 or SEQ ID NG 135, In some embodiments, the polypeptide (e.g., fusion polypeptide)
forms a homodimer. In some embodiments, the polypeptide {e.g., fusion polypeptide), and the
anti-TROP2 antibody are administered simultaneously, concurrently, or sequentially. In some
embodiments, the cancer is solid tumor, gastric cancer, nasopharyngeal cancer, galibladder
cancer, cervical cancer, extranodal NK/T cell lymphoma, lung cancer, laryngeal squamous cell
cancer, colon cancer, Hilar Cholangiocarcinoma, pancreatic cancer, squamous celi carcinoma of
the oral cavity, endometrioid endometrial carcinoma, or ovarian carcinoma. In some
embodiments, the cancer is characterized by the overexpression of TROP2. In some

embodiments, the cancer is not characterized by the overexpression of TROP2.
Methods of Increasing Phagocytosis of a Target Cell

{6247} In some embodiments, provided is a method of increasing phagocytosis of a target
cell {e.g., a cancer cell) that comprises contacting the target cell with {a) an agent that blocks the
interaction between CD47 {e.g., hCD47) and SIRPa (e.g., hSIRPw) and (b} an anti-TROP2
antibody. In some embodiments, the anti-TROP2 antibody is RS7, which is described in U.S.
Patent No. 10,179,171, the contents of which are incorperated herein in their entirety. In some

embodiments, the anti-TROP2 antibody is conjugated to a drug (.e., an antibody-drug conjugate

2
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or “ADC”). In some embodiments, the anti-TROP2 ADC is Sacituzumab govitecan (also
known as hRS7-8N38 or IMMU-132), which is described in US 2017/0281791, the contents of
which are incorporated herein by reference in their entirety. In some embodiments, the agentis a
polypeptide {e.g., fusion polypeptide) comprising a SIRPa D1 domain variant {e.g., a SIRPa D1
domain variant described herein) and an Fc domain variant {e.g., an Fc domain variant described
herein). In some embodiments, the polypeptide {e.g., fusion polypeptide) comprises a SIRPo D1
domain variant that comprises the amino acid sequence of SEQ 113 NO: 81 or SEQ D NG: 85
In some embodiments, the Fo domain variant is (i} a human IgG1 Fe region comprising L234A,
L23SA, G237A, and N297A mutations, wherein numbering is according to the EU index of
Kabat; (i1} a human Ig(G2 Fc region comprising A3308, P3318, and N297A mutations, wherein
numbering is according to the EU index of Kabat; (i) a human IgG4 Fe region comprising
S228P, E233P, F234V, 1.235A, and del(3236 mutations, wherein numbering is according to the
EU index of Kabat; or (iv) a human Ig(G4 Fo region comprising S228P, E233P, F234V, L235A,
det(G236, and N297A mutations, wherein numbering is according to the EtJ index of Kabat. In
some embodiments, the polypeptide {¢.g., fusion polypeptide) administered to the individual
comprises the amino acid sequence of SEQ 1D NG: 136 or SEQ ID NO: 135 In some
embodiments, the polypeptide {(¢.g., fusion polypeptide) forms a homodimer. In some
embodiments, the target cell is a cancer cell. In some embodiments, the cancer cell is a solid
tumor cell, a gastric cancer cell, 2 nasopharyngeal cancer cell, a gallbladder cancer cell, a
cervical cancer cell, an extranodal NEK/T cell lymphoma cell, a lung cancer cell, a laryngeal
squamous cell cancer cell, a colon cancer cell, a Hilar Cholangiocarcinoma cell, a pancreatic
cancer cell, a squamous cell carcinoma cell of the oral cavity, an endometrioid endometrial

carcinoma cell, or an ovanan carcinoma cell.

{3248] In some embodiments, provided is a method of increasing phagocytosis of a target
cell comprising contacting the target cell with (a) an agent that blocks the interaction between
CD47 {e.g., hCD47) and SIRPa {e.g., h¥1RPa) and (b) a second agent that is capable of
enhancing phagocytosis. In some embodiments, the agent that blocks the interaction between
CD47 and SIRPw is a polypeptide {e.g., fusion polypeptide) comprising a SIRPg D1 domain
variant (e.g., a SIRPa D1 domain variant described herein) and an Fc domain variant {e.g., an Fc
domain variant described herein). In some ervbodiments, the polypeptide {e.g., fusion
polypeptide) comprises a SIRPo D1 domain variant that comprises the amino acid sequence of
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SEQ D NO: 81 or SEQ 1D NO: 835, In some embodiments, the Fc domain variant is (1) a human
Ig(G1 Fe region comprising L234A, L235A, G2374, and N297A mutations, wherein numbering
is according to the EU index of Kabat; {ii} a human IgG2 Fc region comprising A3308, P331§S,
and N297 A mutations, wherein numbering 1s according to the EU index of Kabat; (1i1) a human
fg(34 Fec region comprising S228P, E233P, K234V, L235A, and del(G236 mutations, wherein
anumbering is according to the EU index of Kabat; or (iv) a hursan 1gG4 Fe region comprising
S228P, E233P, F234V, L2354, del(G236, and N297A mutations, wherein numbering is
according to the EU index of Kabat. In some embodiments, the polypeptide {e.g., fusion
polypeptide) administered to the individual comprises the amino acid sequence of SEQ 1D NO:
136 or SEG ID NO: 135, In some embodiments, the polypeptide {e.g., fusion polypeptide) forms
a homodimer. In some embodiments, the second agent enhances phagocytosis, e.g., by blocking
“don’t eat me” signals. BExemplary agents include, but are not limited to, e.g., an anti-LILRB2
antibody, an anti-LILRB1 antibody, an anti-SIGLEC-10 antibody, an anti-CDZ24 antibody, an
anti~-SIRPa antibody, an anti-PD1 anttbody (e.g., an anti P antagonist antibody), and an anti~
PD-L1 antibody (e.g., an anti PD-L1 antagonist antibody). In some embodiments, the second
agent enhances phagocytosis, e.g., by enhancing “eat me” signals. Exemplary agents include,
but are not hmited to, e.g., BTK activators, TLR agonists, agents that promote the interaction
between Mac-1 and SLAMF7, and agents that agents that promote the interaction between
calreticulin and LRP1. Additional exemplary agents that enhance phagocytosis include, but are
not limited to, .g., agents that modulate podosome adhesions, agents that modulate the
expression level of lamin A, activators of the SHP-1 phosphatase activity, and activators of
myosin Ha assembly. In some embodiments, the method comprises contacting the target cell
with {a)} the polypeptide {e.g., fusion polypeptide) comprising a SIRPg D1 domain variant {e.g., a
SIRPg D1 domain variant described herein} and an Fo domain variant {e.g., an Fc domain variant
described herein) and (b} and an anti-LILBR2 antibody, an anti-CD24 antibody, or an anti-
SIGLEC-10 antibody. In some embodiments, the method comprise contacting the target cell
with {(a} the fusion polypeptide and (b) a BTK activator. In some embodiments, the method
comprises contacting the target cell with (a) the fusion polypeptide and {b} a TLR agonist.

j3249] In some embodiments, the method comprises contacting the target cell with (a} the
polypeptide {e.g., fusion polypeptide) comprising a SIRPo D1 domain variant {e.g., a SIRPo D1
domain variant described herein} and an Fc domain variant {e.g., an Fc domain variant described
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herein) and (b) two or more agents that are capable of enhancing phagocytosis {(e.g., including,
but not limited to, two or more agents described herein). In some embodiments, the method
comprises contacting the target cell with {(a) the polypeptide {(e.g., fusion polypeptide)
comprising a SIRPw D1 domain variant (e.g., a SIRPa D1 domain variant described herein) and
an Fc domain variant {e.g., an Fc domain variant described herein), (b) and an anti-LILBR2
antibody, an anti-CD24 antibody, or an anti-SIGLEC-10 antibody, and {c) an anti-PD1 antibody
{e.g., an anti-PD-1 antagonist antibody) or an anti-PD-L 1 antibody (e.g., an anti-PD-L1
antagonist antibody}. In some embodiments, the method comprises contacting the target cell
with {a) the fusion polypeptide, (b} an anti-LILBR2 antibody, and {¢) an anti-PD1 antibody {e.g.,
anti-PD-1 antagonist antibody). In some embodiments, the method comprises contacting the
target cell with {(a) the fusion polypeptide, (b) an anti-LILBRZ antibody, and (¢} an anti-PD-L1

antibody {e.g. an anti-PD-1.1 antagonist antibody).

{06250} In some embodiments, the contacting is performed in vitro. In some embodiments,
the contacting is performed in vivo. In some embodiments, the target cell is a cancer cell. In
some embodiments, contacting the target cell with {a) the polypeptide comprising a SIRPa D1
domain varant {¢.g., a SIRPu D1 domain variant described herein) and an Fo domain vanant
{e.g., an Fc domain variant described herein) and (b} one or more agents that are capable of

15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, T0%, 75%, 80%, 85%, 50%,

enhancing phagocytosis increases phagocytosis of target cells by at least any one of 5%, 10%,

95%, 99%, or more than 99% as compared contacting the target cell with one or more agents that
are capable of enhancing phagocyiosis {7.e., in the absence of the polypeptide comprising &
SIRPa D1 domain variant (e.g., a SIRPa D1 domain variant described herein) and an Fe domain

variant {e.g., an Fc domain variant described herein}).
Kits and Articles of Manufacture

[0251] fn another embodiment of the invention, an article of manufacture or a kit is provided
comprising a polypeptide {e.g., a fusion polypeptide described herein) comprising a SIRPo D1
domain variant and an Fc domaio variant. In some embodiments, the SIRPa D1 domain variant
comprises the amino acid sequence selected from the group consisting of: SEQ 1D NGO: 81 and
SEQ ID NO: 85, In some embodiments, the Fe doroain variant is (i) a buman IgG1 Fc region

comprising L234A, L235A, G237 A, and N297A mutations, wherein numbering 18 according to
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the EU index of Kabat; (it} a human Ig(G2 Fc region comprising A3308, P331S, and N297A
mutations, wherein numbering is according to the EU index of Kabat; (i1} a human I1gG4 Fe
region comprising S228P, E233P, F234V, L.235A, and del(G236 mutations, wherein numbering is
according to the EU index of Kabat; or (iv) a human IgG4 Fc region comprising S228P, E233P,
F234V, 12354, del(G236, and N297A mutations, wherein numbering is according fo the EU
index of Kabat. In some embodiments, the Fo domain variant comprises the amino acid
sequence of SEQ ID NO: 91, In some embodiments the polypeptide comprises the amino acid
sequence of SEG ID NO: 135 or SEQ ID NO: 136, 1n some embodiments, the kit or article of

manufacture 1s for use according to a method of treatment provided herein.

{6252} In some embodiments, the kit or asticle of manufacture further comprises an anti-
HERZ antibody {e.g., trastuzumab), an anti-VEGFR?2 antibody (e.g., ramucirumab)}, and
paclitaxel. Iv somwe embodiments, the kit comprises a package insert or label with instructions
for using the polypeptide {e.g., fusion polypeptide} in combination with the anti-HER2 antibody
{e.g., trastuzumab), the anti-VEGEFRZ auntibody {e.g., ramucirursab), and the pachitaxel to treat or
delay progression of gastric cancer or gastroesophageal junction (GEJ} cancer in an individual

{such as a human individual), e.g., according to a method described herein.

[0253] In some embodiments, the polypeptide {e.g., fusion polypeptide} and the one or more
additional anti-cancer agents (e.g., as outlined in the embodiments above) are provided together
in the kit. In some embodiments, the polypeptide {e.g., fusion polypeptide) and the ove or more
additional anti-cancer agents are provided in the same container or separate containers, Suitable
containers include, for example, botiles, vials, bags and syringes. The container may be formed
from a variety of materials such as glass, plastic (such as polyvinyl chloride or polyolefin}, or
metal alloy (such as stainless steel or hastelioy). In some embodiments, the container holds the
formulation and the label on, or associated with, the container may indicate directions for use.
The article of manufacture or kit may further include other materials desirable from a
commercial and user standpoint, including other buffers, diluents, filters, needles, syringes, and
package inserts with instructions for use. In some embodiments, the article of manufacture
further includes one or more of another agent (e.g., & chemotherapeutic agent, an anti-neoplastic
agent, a therapeutic antibody, etc ). Suitable containers for the one or more agents include, for

example, bottles, vials, bags and syringes.
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{0254] The specification is considered to be sufficient to enable one skilled in the art to
practice the invention. Various modifications of the invention in addition to those shown and
described herein will become apparent to those skilled in the art from the foregoing description
and fall within the scope of the appended claims. All publications, patents, and patent

applications cited herein are hereby incorporated by reference in their entirety for all purposes.
EXAMPLES

{02551 The present disclosure will be more fully understood by reference to the following

examples. The examples should not, however, be construed as limiting the scope of the present

disclosure. It is understood that the examples and embodiments described herein are for

iliustrative purposes only and that various modifications or changes in light thereof will be

suggesied to persons skilled in the art and are to be included within the spirit and purview of this

application and scope of the appended claims

Example 1: Anti-tumor activity of BRUG A in combination with trastuzumab and an anti-PD-LJ

antibody in ¢ colon cancer model

{0256] MC38 mouse/human HER2-expressing cells ("MC38 m/h HERZ cells”) were
generated by infecting MC38 murine colon adenocarcinoma cells with a lentivirus vector
encoding a chimera of mouse and human HERZ transmembrane and extracellular domains.
MC38 m/h HER2 cells were maintained in DMEM (Thermo Fisher Scientific 11965092)
supplemented with 10% FBS, 1% Penicillin-Streptomycin, 1% GlutaMAX and 1mM Sodium
Pyruvate (Thermo Fisher Scientific 11360070} at 37°C, 5% CO2 incubator. All tissue culture

was performed under aseptic conditions.

{02571 Prior to implantation, a master cell bank of each cell line was generated to assure that
cells used in subsequent experiments were of the same passage number. Cells were harvested
and washed two times in 50 mL cold PBS (Life Technologies 10010072). After the final wash,
cells were resuspended in PBS or RPMI at 5x10° cells/mL for MC38 m/h HER2 cell line. 100
uk of cell suspension were subcutaneously injected iunto the right flank of C57BL/6 mwice for
MC38 m/h HER2. When tumor size reached an average of 65-69 mm® for MC38 m/h HER2
tumors, the animals were randomized into § groups of 10 mice. Each group was assigned to a

treatment group outlined in Table A below.
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Table A. Treatment Groups — MC38 svh Tumor Model

Treatment Group

Dosing regimen

DRUG A

(single agent})

DRUG A (IP): 30 mg/ks, 2q10d

anti-PD-L1 antibody

{single agent)

anti-PD-L1 antibody (IP). 1 mg/kg, 365d

Trastuzumab

{single agent)

trastuzumab (1P): 30 mg/ke, 3g5d

DRUG A + anti-PD-L1
antibody doublet

DRUG 4 (IP): 30 mg/kg, 2q10d

anti-PD-11 aniibody (IP). 1 mg/kg, 3q5d

DRUG A + trastuzumab
doublet

DRUG A (IP): 30 mg/ke, 2q10d

trastuzamab (IP): 30 me/kg, 3g5d

anti-PD-L1 antibody +

trastuzumab doublet

anti-PO-L1 aniibody (IP): 1 mg/kg, 3¢5d

trastuzumab (IP): 30 mg/ke, 3g5d

DRUG A + anti-PD-L1

DRUG A (1P} 30 mglkg, 2q10d

antibody + trastuzumab anti-PD-LI anfibody (IP): T mg/kg, 3g5d

PBS {control)

{6258 DRUG A 15 an exemplary fusion protein comprising a SIRPa variant that binds
hCDA47 wth high affinity and an inactive Fc region (i.e., an Fc region that does not exhibit ADCC

effector function).

[0259] Tumor volume {mm’} was assessed using a Mitutoyo Digital Caliper (Mitutoyo
America, Aurora, [llinois). Tumor volumes and body weights were recorded two or three times
per week. Mice exceeding tumor volume of 2000 mny’ or loss of 20% body weight were
euthanized according to IACUC guidelines. Turvor volume was caleulated as ({length x {width x
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width}x 0.5) = volume in mm’). Statistical analysis and p values were calculated using
GraphPad Prism Software.

{0268] Chimeric mouse/human HERZ, with the extracellular domain from human HERZ2 and
intraceilular domain from mouse HERZ, was expressed on MC38 colon cells to permit
evaluation of trastuzumab’s activity against MC38 rurine tumors. As shown o FIG |,
Monotherapy with trastuzumab had no effect on tumor growth, while DRUG A monotherapy and
anti-PD-L 1 antibody monotherapy each had a moderate effect on tumor growth. Treatment with
the DRUG A + anti-PD-L1 antibody doublet or the trastuzumab + anti-PD-L1 antibody doublet
showed improved tumor growth inhibition as compared to trastuzumab monotherapy, DRUG A
monotherapy, and anti-PD-L.1 monotherapy. Treatment with the DRUG A + anti-PD-L1 +
trastuzumab triple combination showed improved tumor inhibition when compared to each
doublet therapy. The effect of the triple combination v inhibiting tumor growth, as compared to
the DRUG A + anti-PD-L1 antibody doublet or the trastuzumab + anti-PD-L.1 antibody doublet,
was most evident on days 19 and 22, which were 3-6 days post final dose. Days 19 and 22 are
indicated with “*” in FIG 1. By day 26, the triple combination was minimally better at reducing
tumor growth as compared to the DRUG A + anti-PD-L1 antibody doublet or the trasturumab +
anti-PD-L1 antibody doublet. No adverse effects were observed in any of the treatment coborts

in the MC38 mv'h HERZ colon tumor models.

Example 24 Exemplary Clinical Trial o Assess the Anti-Tumor Activity of a DRUG A

Combination Therapie in Human Patients

DRUG A, Trastuzumab, Ramucivumab_and Paclitaxel in Gaswric or Gastroesophageal Junction

(GET) Adenocarcinema

{0261 A clinical trial was performed to assess the safety, tolerability, and efficacy of the
combination of DRUG A, trastuzumab, ramucirumab, and paclitaxel in patients with HER2"
overexpressing advanced or metastatic gastric or GEJ adenocarcinoma that had progressed
during or after prior therapy with trastuzumab and fluoropyrimidine-containing chemotherapy
(e.g., fluorcuracily; during or after prior therapy with trastuzumab and platinum-containing
chemotherapy, or during or after prior therapy with trastuzumab, fluoropyrimidine-containing
chemotherapy {e.g., fluorouracil), and platinum-containing chemotherapy. The patients enrofled

in the trial were suitable for treatment with trastuzumab. The patients had not received prior
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therapy with an anti-CD47 agent or an anti-SIRPo agent.
Example 28B: Preliminary Safety Reswlts from Exenplury Clinical Trials

{6262] One patient with untreated advanced head and neck squamous cell carcinoma
(HNSCC) received treatment with DRUG A (10 mg/kg IV QW), pembrolizumab (200 mg IV
(Q3W), S-fluorouracil (1,000 mg/m® per day on days 1, 2, 3, 4 Q3W x 6), and carboplatin (AUC
= 5 mg/mol/min on Day 1, Q3W x 6). (In expansion studies, cisplatin (100 mg/m” Q3Wx &) or
carboplatin (AUC = 5 mg/ml/min on Day 1, Q3W x 6) is administered in combination with
DRUG A, pembrolizumab, and fluorouracil. Patients who received carboplatin continued to
receive carboplatin for the duration of the expansion studies; patients who received cisplatin

continued to receive cisplatin for the duration of the expansion studies}).

[0263] Three patients with HER2-positive gastric/gastroesophageal cancer who progressed
on prior treatment(s) with trastuzumab, fluorcuracii, and a platinum agent received treatment
with BRUG A (10 mg/kg IV QW), trastuzumab (8 mg/kg TV for the initial dose, followed by 6
mg/kg Q3W), ramucirumab (8 mg/kg on Days 1 and 15 Q4W), and paclitaxel (80 mg/m2 on
Days 1, 8 and 15 Q4W).

[0264] Three additional patients with HERZ2-positive gasiric/gastroesophageal cancer who
progressed on prior treatment(s) with trastuzumab, fluorouracil, and a platinum agent received
treatment with DRUG A (15 mg/kg TV QW), trastuzumab (8 mg/kg IV for the initial dose,
foliowed by 6 mg/kg Q3 W), ramucirumab {8 mg/kg on Days 1 and 15 Q4W), and paclitaxe! {80
mg/m2 on Days 1, 8, and 15 Q4W).

{0265] Initial resuits suggest that DRUG A, wheo admiuistered a dose of 10 mg/kg or 15
meg/ke QW in the combination regimens discussed above, is well tolerated with no dose-limiting
toxicities to date. Three patients (50%) administered with DRUG A + trastuzumab +
ramucirumab + paclitaxel and no patient (0%) administered with DRUG A + pembrolizumab +
fluorouracil + carboplatin experienced treatment-related adverse events (TRAEs). There were no
dose limiting toxicities in patients receiving DRUG A + pembrolizumab + fluorouracil +
carboplatin or DRUG A + trastuzumab + ramucirumab + paclitaxel. There were also no
treatient related adverse events (TRAE) that occurred in two or more patients in the following 3

cohorts:

141



WO 2022/241157 PCT/US2022/029056

DRUG A (10 mg/'kg QW) + pembrolizumab + fluorouraci] + carboplatin (N=1)
DRUG A (10 mg/kg QW) + trastuzuroab + ramucirumab + pachitaxel (N=3)
DRUG A (15 mg'kg QW) + trastuzumab -+ ramucirumab + paclitaxel (N=3)

{6266} And finally, there were also no grade 3 or above Treatment related adverse events
{(TRAE = Grade 3} reported in patients treated with DRUG A + pembrolizamab + fluorouracit +

carboplatin or DRUG A + trastuzumab + ramucirumab + paclitaxel.

Example 20 Prelininary Efficacy Results from the Exemplary Clinical Trials Described in
Example 24

{0267} The patient with unireated advanced head and neck squamous cell carcinoma
{(HNSCC) who received treatment with DRUG A, pembrolizumab, 5-fluorouracil, and a platinum
agent at the dosages and administration schedule described in Exanple 28 achieved partial

response (PR) based on investigator-assessed response using RECIST v1.1 criteria.

[0268] Among the three patients with HERZ2-positive gastric/gastroesophageal cancer who
received treatment with DRUG A (10 mg/kg QW), trastuzumab, ramuctrumab, and paclitaxel,
{see Example 2B) two were not vet evaluable. One patient achieved PR based on investigator-

assessed response using RECIST v1.1 criteria.

{3269] Among the three patients with HER2-positive gastric/gastroesophageal cancer who
received treatment with DRUG A (15 mg/kg QW), trastuzumab, ramucirumab, and paclitaxel,
{see Example 28) two were not vet evaluable. One patient achieved PR based on investigator-

assessed response using RECIST vi1 criteria. Low rates of cytopenias were observed.

{6276} DRUG A in combination with pembrolizumab, 5-fluorouracil, and a platinum agent
showed clinical activity in the treatment of advanced 1L HNSCC (i.e., as a first freatment in
patients with advanced HNSCC who have not received prior therapy for HNSCC ) DRUG A in
combination with trastuzumab, ramucirumab, and pachitaxel showed clinical activity in the
treatment of advanced >21. gastric/gastroesophageal cancer (7.e., as a treatment in patients who
have recetved at least one prior therapy for gastric or GEJ cancer).

{6271] Results from pharmacodynamics analyses indicated that near complete CD47 target
occupancy {also known as receptor occupancy ) was maintained throughout the DRUG A dosing
interval when combined with chemotherapy-containing regimens.
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Example 2D: Additional Resulis from the Exemplary Clinical Trials Described in Exanple 2A

{06272} D47 is a myeloid checkpoint up-regulated by tumors to evade the anticancer
immune response. DRUG A i3 an exemplary bigh affinity CD47-blocking fusion protein with
an inactive Fc region designed to safely enhance anticancer therapeutics (Kauder ef /. (2018)
FPLoS ONE. 13(8): 20201832, Chow ef af. (2020} Journal of Clinical Oncology. 3815 suppl,
3056-3056; and Lakhani ef af (2021} Lancet Oncology. 2212 1740-1751), DRUG A in
combination with standard chemotherapy and antibody regimens was evaluated in patients with
advanced HERZ-positive gasiric cancer {GC) or with head and neck squamous cell carcinoma
(HNSCC).

Methods

{3273] Patients with previously treated advanced HER2-positive GC received DRUG A (A}
10 mg/kg QW or 15 mg/kg QW in combination with trastuzumab (T) + ramucirumab {ram} +
paclitaxel {pac) as 2nd or later-line treatment. The GC patients had progressed during or
following a prior fluoropyrimidine therapy {or a fluoropyrimidine-containing therapy). GC
patients who had progressed during or following a prior therapy with trastuzumab and/or a
platimom-based chemotherapeutic agent were included. Patients with untreated advanced
HNSCC received DRUG A {A) 10 mg/kg QW or 15 mg/kg QW in combination with
pembrolizurab (P + 5FU + platinum (cisplatin or carboplatin} as 1st line therapy. The primary
endpoint was dose limiting toxicity (DLT). Tumor response, pharmacokinetic (PK)}, and

pharmacedynamic (PD) markers were assessed in all patients.
Results

{0274} Fifty-five patienis were enrolled in the study. Patienis’ baseline characteristics are

shown in Table B

Table B: Baseline Characteriztics

DRUG A+ DRUG A +
frasévuzrmeah + pembrolivimab +
cheme chemo

220 GO (N=14} 1L HNSCC {N=5}

Median age, years {range) 63 (36-83) 61 (45-63)
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M 10 4
Sex, n

F 4 1

Asian it 4
Race, n White 3 1

(her - -

8 5 4
ECOG P8, s

i 9 i
Progressed upon prioy anti-HER2 1 0 o/
Therapy, 1 { %) 1309%) A
Progressed upon 21 prior anti- L7 N/A
HER?2 therapy 1 (%) - o
Progressed upon prioy CPI . .
Therapy, 1 (%) LT 00
Visceral distant metastasis, n (%) 13 (93) {20y

{6275] 1 patients with >2L GC received A +T + ram + pac and were evaluated for safety.

No dose-limiting toxicities (DL Ts) were reported, and the DRUG A maximum admirnistered
dose was 15 mg/kg QW. Of the 9 patients who experienced any adverse event, 8 patients
reported treatment-refated adverse events (TRAE). The most common TRAEs were low grade
diarrhea, fatigue, pruritus/urticaria and rash (each n =21%) TRAEs >Grade 3 severity were of
fow frequency. There were no treatment related SAEs reported amongst GC patients treated
with A + T +ram + pac. Among the 11 GC patients who received DRUG A at 15 mg/kg qw +
trastuzumab + ramucirumab + paclitaxel, 7 demonstrated partial response, 3 demonstrated stable
disease, and 1 demonstrated progressive disease. Among the 3 patients who received DRUG A
at 10 mg/kg gw + trastuzumab + ramucirumab + paclitaxel, 2 demonstrated partial response, and

one demonsirated stable disease.

{6278} Three patients with previously untreated HNSCC were administered A + P+ SFU +

platinum, as described above. No DLTs were reported. Three pts experienced any adverse
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events (AE), none were treatment-related. The HNSCC patient who received DRUG A at 15
mg/kg gw + pembrolizumab + S-fluorouracil + a platinum-based chemotherapeutic agent was
CPI naive and demonstrated partial response. Of the three patients who recetved DRUG A at 10
mglkg qw + pembrolizumab + 5-fluorouracil + a platinum-based chemotherapeutic agent, all
were CPl natve. (One patient demonstrated complete response, one patient demonstrated partial

response, and one demonstrated progressive disease.

6277} The clinical activity of DRUG A chemotherapy combinations in response evaluable

patients are summarized in Table C below:

Table C: Responses to DRUG 4 Chemotherapy Combinations

Patient / Treatment N ORR (95% C1 Median Follow-up™
atient / Treatmen {95% Ch (95% C¥)

> 2L Gastric Cancer /

BRUG A+

trastuzumab + 14 64.3% [38.8% ; 83.7%] | 5.3{2.8 ; 6.7}

ramuciramab +

paclitaxel

DRUG A (15mglkg gw) | 11 63.6% [354% ; 84.8%] {4.2{2.4;02]

DRUG A (10mg/kg gw) |3 66.7% [20.8% ; 93.9%] {89[5.1;9.46]

PLHNSCC/

DRUG A+

pembrolizumab + 4 75% [36.0%; 85.0%] 5.8 {1.3; 8.8]

SFU +

platinum

DRUGA (15mghkggw) |1 100% [20.5; 100%] 1.6[1.3;1.9]

DRUG A (10mg/kg qw) |3 66.7% [20.8%; 93.9%] 5.3{5.0; 88]

j0278] Initial DRUG A combination PK and CD47 target occupancy are similar to that of
stugle ageut administration. Near complete (80%-100%) CP47 target occupancy is maintained
throughout DRUG A dosing interval when combined with chemotherapy-containing regimens.

Circulating immune cell profiles (CD4™ T cells, CD8™ T cells, CD19" B cells, and CD16CDS6"
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NK cells} are generally unchanged following DRUG A combined with chemotherapy-containing
regimens. DRUG A PK following combination therapies with pembrolizumab or trastuzumab is

comparable, with and without chemotherapy.

Conclusions
{0279] Preliminary data indicated that DRUG A is well tolerated and can be safety combined

with the anticancer antibody + multi-agent chemotherapy regimens studied with no maximum
tolerated dose reached. The maximum administered dose of DRUG A in combination was 15
mg'kg QOW.

{0280] DRUG A demonstrates initial ORR of 64% in patients with >2L HERZ positive GC
in combination with trastuzumab and ramucirumab + paclitaxel that compares favorably with the
clinical experience of ramucirumab + paclitaxel in patients whose disease has progressed upon

prior trastuzumab-containing regimens.

[6281] DRUG A demonstrates initial anti-cancer activity including complete and partial
objective responses in combination with pembrolizumab + SFU + platinum n patients who have

not received prior treatment for their advanced HNSCC.

j6282] Preliminary pharmacokinetics and pharmacodynamic analysis demonstrates no
impact of the combination partners upon BRUG A exposure levels with full CI47 receptor
Gocupancy.

Example 28: A Phase I study of DRUG A, an agent that blocks the interaction betweern CD47
and

and SIRPa, in combingtion with trastuzumad, ramucirumab, and paclitaxel in patients with 2

fine HERZ-positive advanced gastric or gastroesophageal (G} cancer
& 3

{6283} Prata provided herein further supports use of DRUG A as a single agent and in
combination with established asti-cancer agents, namely, the anti-HERZ2 antibody trastuzumab,
the anti-VEGFR2 antibody ramucirumab, and paclitaxel. DRUG A was administered at a dose
of 10 mg/kg (mpk)y QW or 15 mg/kg (mpk) QW in combination with traztuzumab, ramucitumab,
and paclitaxel to patients with HER2-overexpressing advanced or metastatic gasiric cancer (GC)
or gastroesophageal junction (GEJ) adenocarcinoma that has progressed on or after treatment
with a prior HER2-directed agent and fluoropyrimidine-containing therapy or with a prior

platinum-containing chemotherapy. The patients had receieve one or two prior treatments for
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GC or GEJ adenccarcinoma. The maximum administered dose of DRUG A in combination was
15 mg/kg QW There were no dose fimiting toxicities on study deaths, or DRUG A-related
serious adverse events (SAEs) in patients recetveing the DRUG A + trastuzumab + ramucirumab

+ paclitaxel combination treatment.

[6284] Briefly, FIGs. 2A and 2B provide the results of phase 1 clinical study of combination
therapy of DRUG A in combination with (a) an anti-HER2 antibody (trastuzumab}, (b) an anti
VEGFR antibody (ramucirumab), and (¢} paclitaxel. FIG. 2A, provides a graph of the best %
change in baseline measurable lesions in each study participant. 3/18 patients achieved stable
disease {SD), 12/18 achieved partial response (PR}, and one patient achieved complete response
(CR). FIG. 28 provides a graph showing the % change in baseline measurable lesions in each
study participant as a function of time.

[6285] Table D below shows further analyses of the clinical activity of DRUG A
combinations in response evaluable patients with > 2L HERZ positive GC or GEJ
adenocarcinoma. The table shows the overall response rate {ORR) among patients receiving

treatent with DRUG A + trastuzumab -+ ramucirurnab + paclitaxel was about 72%.
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{0286] Preliminary data suggest that DRUG A can be safely combined with trastuzumab,

ramucirumab and paclitaxel with no maximum tolerated dose reached.

{0287} Preliminary PK/PD avalysis demonstrate no impact of the combination partoers upon

DRUG A exposure levels with full C1247 receptor cecupancy.

{06288] DRUG A in combination with trastuzumab, ramucirumab and paclitaxel demonstrates
an initial ORR of 72.2% and estimated overall survival {O8) at 12 months of 75.8% in patients
with > 2L HERZ positive GC or GEJ adenocarcinoma that has progressed after a prior
trastuzumab-containing regimen. This compares favorably with both RAINBOW (See Witke et
al., Lancet Gctober 2014) and DESTINY-01 (See Enhertu package insert, and Shitara et al |
NEJM June 18, 2020) clinical trial historical controls.

{289] Updated data from patients receiving DRUG A + trastuzumab after their tumors have
progressed upon prior trastuzumab therapy suggests clinical activity beyond that expected from

cither trastuzumab or chemotherapy alone.

Example 3: A Phase 2/3 Study of DRUG A in Patients With Advanced HERZ-Overexpressing

Grastric/Gastroesophageni Junction Adenocarcinoma

{6296 The data described herein supports further trials to test efficacy of the combination
therapies described herein. This i3 a randomized phase 2 {open-label} / 3 (double-blind),
international, multi-center study of patients with metastatic HER2-overexpressing gastric/GES
adenocarcinoma that has progressed on or after prior HER2-directed therapy and
flucropyrimidine- or platinum-containing chemotherapy and are suitable for chemotherapy (2nd-
iine or 3rd-line). Approximately 450 adult patients are expected to be enrolled in the study across
both phases.

{0291} Conditions: Gastric Cancer; Gastroesophageal Junction Adenocarcinoma; Gastric
Adenocarcinoma

{0292} Experimental: Phase 2 — Arm A DRUG A - 30 mg/kg Q2W 1V, trastuzumab (nitial
dose of 6 mg/kg followed by 4 mg/kg) Q2W IV, ramucirumab 8 mg/kg Q2W IV, and paclitaxel
80 mg/m2 IV Days 1, 8, and 15 of a 28-day cycle. Active Comparator: Phase 2 - Arm B
Trastuzumab (initial dose of & mg/kg followed by 4 mg/kg) Q2W IV, ramucirumab 8 mg/kg

Q2W 1V, and paclitaxel 80 mg/m2 IV Days 1, §, and 15 of a 28-day cycle.
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{0293] Experimental: Phase 3 - Arm A: DRUG A 30 mg/kg Q2W IV, trastuzumab (initial
dose of 6 rog/kg followed by 4 mg/kg) QZW IV, ramucirumab 8 mg/kg Q2W 1V, and paclitaxel
80 mg/m2 IV Days 1, &, and 15 of a 28-day cycle. Active Comparator: Phase 3 - Arm B
Ramucirumab 8 mg/kg Q2W IV and paclitaxel 80 mg/ m2 IV Days 1, 8, and 15 of a 28-day

cycle.

{0294] Cutcome Measures: Primary Outcome Measures include for Phase 2 an objective

response rate per RECIST 1.1 and for Phase 3 an overall survival.

{0295] The following are eligibility criteria for the study: Eligibility Miniroum Age: 18

Years; Maximum Age: none. Sex: All; Accepts Healthy Volunteers: No.

{6296] Inclusion Criteria: HER Z-overexpressing advanced or metastatic gastric or
gastroesophageal junction (GED) adenocarcinoma that has progressed on or after a prior HER2-
directed agent and flucropyrimidine- or platinum-containing chemotherapy (2nd-line or 3rd-
line); Adequate Bone Marrow Function; Adequate Renal & Liver Function.; Adequate

Performance Status.

{6297} Exclusion Criteria; Patients with known symptomatic CNS metastases or
ieptomeningeal disease requiring steroids, Prior treatment with any anti-CD47 or anti-SIRPy

agent, Prior treatment with ramucirumab.

Example 4: Effects of DRUG B in Combination with Anti-Mouse VEGFR-2, Paclitaxel and

Trastuzumab in a Syngencic Muvine Model of HERY Colorectal Carcinoma

Overview

{0298] DRUG B, a murine surrogate for DRUG A, comprises a SIRPo variant that exhibits
high affinity for murine CD47 ('mCD477) and an inactive Fc domain (i.¢., an Fe domain that
does not exhibit effector function). DRUG B,was evaluated in a quadruplet combination
treatment with with trastuzumab (.e., an anti-human HER?2 antibody), anti-mouse VEGFR-2
(i.e.. a murine ramucirumab surrogate), and paclitaxel in a chimeric mouse/human HER2 CT26
(CT26 mi:h HERZ), murine colorectal carcinoma model expressing mouse and human HER2.
The triplet treatment of trastuzumab, paclitaxel, and anti-mouse VEGFR-2, exhibited marginal
tumor growth inhibition. However, the addition of DRUG B to the triplet regimen significantly

enhanced fumor growth inhibition and prolonged survival.
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{0299] The therapeutic effect of DRUG B in the absence of trastuzumab was also evaluated.
The combination of DRUG B with paclitaxel and anti-mouse VEGFR-2 doublet therapy n CT26
murine colorectal carcinoma model did not show enhanced anti-tumor activity as compared to

paclitaxel and anti-mouse VEGFR-2 therapy.

[6309] These data demonstrate that inhibiting the CD47-8IRPo axis with DRUGB
potentiates the anti-tumor efficacy of trastzumab, anti-mouse YEGFR-2 and paclitaxel
treatments in a HERZ expressing tumor model. In the absence of trastuzumab, DRUG B does

not enhance anti~-tumor activity of paclitaxel and anti-mouse VEGFR-2 doublet therapy.

{6301 DPRUG A was shown to bridge innate and adaptive immunity to reduce immune
suppression and activate the adaptive immune response in an antigen-specific manner. DRUG A
treatment resulted in an increased anti-tumor response, significant fumor growth inhibition and
profonged survival in combination with anti-PD-1 and anti-PD-L1 antibodies in both checkpoint
inhibitor sensitive syngeneic murine models of cancer (.e., using the murine CT26 colon
carcinoma cell line and the murine MC328 colon adenocarcinoma cell line) and a checkpoint
inhibitor resistant syngeneic murine model of cancer (J.e., using the murine 4T mammary

cancer cell line). See Kauder ef af. (2018) PLoS One. 2018;13(8):20201832.

j6302] In HER2 positive gastric/gastroesophageal junction {G/GEJ) cancer, the necessary
pro-phagocytic signal is provided by using trastuzumab to specifically target the HERZ antigen
while engaging FeyR on macrophages with its active Fe IgG1 domain. This selective pro-
phagocytic signal in combination DRUG A’s blockade of the anti-phagoeytic myeloid
checkpoint signal maximizes the macrophage’s G/GE} cancer specific ADCP activity. By
providing blockade of the anti-phagocytic CD47-SIRPa interaction in conjunction with the
tumor targeting and macrophage FoyR engagement provided by trastuzumab, DRUG A in
combination, is able to deliver anti-tumor activity even in clinical settings where trastuzumab has
been shown to have minimal activity, such as in the treatment of HER2-positive gastric cancer
with trastuzumab and paclitaxel in the second line setting in disease that has progressed upon

trastuzumab {(T-ACT trial; Makivama er . (20203 Clin Oncol. 8(17): 1919-1927).
Study Objectives
{0303] The experiments in this Example were performed to characterize the i vivo anti-

tumor activity for DRUG B, a murine surrogate for DRUG A, in combination with paclitaxel and
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anti-mouse VEGFR-2, in the presence or absence of trastuzumab in a syngeneic murine

colorectal carcinoma model.

Muterials and Methods

{0304] Reagents used in this Example include those listed in Table E below:

Table E. Reagents

Reagent Source Lot fsotype
DRUG B ALX Ongology ES20201005 | iouse IsGI N297A
= AAA
Anti-mouse VEGFR-2 clons
DC10T (Ramucirumab BioXell 79632101 RatlgGlL k

surrogate}

Anti-HER2 (Trastuzumab} Genentech 3094840 Human IgGl
Paclitaxel Med Chem Express 8-1145 NA

Animals for In Vivo Studies

{6305] BAIB/c were purchased from Charles River Laboratories International (Hollister,
CA). Al animals were housed in pathogen free facility 10 accordance with IACUC guwdelines.
Animals used for all studies were 6-8 weeks old.

Cell Lines

{3306] CT26 m:h HER2 was generated by the transduction of CT26 (ATCC CRL-2638) with
{entivirus expressing murine HER?2 engrafted with the extracellular dorain of trastuzumab
epitope.

{0307] CT26 and CT26 m:h HER2 were cultured in complete RPMI-1640 medium
consisting of RPMI- 1640 (Thermo Fisher Scientific 11875119} medium supplemented with
10% fetal bovine serum (FBS) (Millipore TMS-013B), 1% Penicillin-Streptomycin (Thermo
Fisher Scientific 15140163) and 1% GlutaMAX (Thermo Fisher Scientific 35050061) at 37°C,

S% CO2 incubator.

Subcuraneous Tumor Models in Mice

{0308] All ussue culture was performed under aseptic conditions. CT26 and CT26 m:h

HERD? cells were harvested and washed two times in 50 mL cold PBS {Thermo Fisher Scientific

1582
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10010072). Atter the final wash, celis were resuspended in serum free RPMI-1640 at 20x10°
cells/mb of CT26 or C126 m:h HER2. 100 mL of cell suspension were subcutaneously injected

into the right flank of BALB/c mice.

{3309] In the CT26 tumor model, when tumors reached an average of 47-85 mmg, the
animals were randomized into groups of eight mice and dosing was initiated. All treatment
agents were administered intraperitoveally (IP). Paclitaxel was adminisirated one day prior to
rest of the regimen at 20 mg/kg for a total of three doses every five days. DRUG B was
administered five times five davs apart at 30 mg/kg. Anti-mouse VEGFR-2 was adronistered

five times every 2-3 days at 40 mg/kg.
10319} In the CT26 mu:h HERZ tumor model, when tumors reached an average of 45-73

mm’ , the animals were randomized into groups of 10 mice and dosing was initiated. All

treatment agents were administered IP. Paclitaxel was administrated one day prior to rest of the
regimen at 20 mg/kg for a total of three doses every three days. DRUG B was administered four
times five days apast at 30 mg/kg. Anti-mouse VEGFR-2 was administered five times four days

apart at 40 mg/kg. Trastuzumab was administered four times five days apart at 30 mg/kg.

6311} Tumor volumes (mm’) were assessed using a Mitutoyo Digital Caliper {(Mitutoyo
America, Aurora, Hlinois). Tumor volumes and body weights were recorded 1-3 times per week.
Tumor volume is calculated as ([length < {width x width}]x 0.5) = volume in mm?®). P-values
were calculated using student’s t-test for tumeor volume and survival was calculated using Log-
rank {Mantel-Cox) test using Prism 9 software (GraphPad). Mice exceeding tumor volume of
2000 mm* and loss of 20% body weight were euthanized in accordance with the IACUC

guidelines.

Results and Discussion

-

DRUG B Does Not Enhance Anti-Tumor Activity in Combination with Anti-Mouse VEGFR-2

and Paclitaxel compared 10 Anti-Mouse VEGFR-2 + Paclitaxel Doublet in g CT26 Syngencic

Tumor Model

{6312] In a CT26 colon carcinoma tumor model, animals {reated with the doublet regimen of
20 mivkg paclitaxel and 40 mg/kg anti-mouse VEGFR-2 exhibited sub-optimal tumor growth
inhibition. As shown in FEG 3, a triplet combination comprising 20 mg/kg paclitaxel, 40 mg/kg

15
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anti-mouse VEGFR-2, and 30 mg/kg DRUG B did not inhibit tumor growth compared to the

doublet regimen of pachitaxel, and anti-mouse VEGFR-2 alone.

Addition of DRUG B 1o Trastuzumab,_ Anti-Mouse VEGER-2. and Paclitaxel Triplet Enbances

Anti-Tumor Response Compared to Triplet in q CT26 m:h HER2-expressing colon carcinoma

Gamor model

j0313] In a CT26 nvh HER2-expressing colon carcinoma tumor model, animals treated with
the triplet regimen of 30 mg/kg trastuzumab, 20 mg/kg paciitaxel, and 40 me/kg anti-mouse
VEGFR-2 exhibited marginal tumor growth inhibition. The addition of 30 mg/kg DRUGB to
the trastuzumab + paclitaxel + anti-mouse VEGEFR-2 triplet significantly enhanced tumor growth
inhibition as compared to the triplet in the absence of DRUG B (day 26 unpaired t-test,
p<0.0022). On day 26, the quadruplet cohort had three out of ten animals with complete tumor
eradication. No tumor eradication was observed in the triplet or PBS cohorts. See FIG 44,
which shows tumor growth + SEM of n = 10 mice per cohort. Additionally, DRUG B in
combination with the trastuzumab, anti-mouse VEGFR-2, and paclitaxel triplet regimen
significantly increased survival compared to the triplet or PBS cohorts alone. (Log-rank (Mantel-

Cox} test, p<0.0001). See FIG 4B,

{0314} These resuits demonstrate that in a3 CT26 m:h HERZ-expressing colon carcinoma
tumor model, DRUG B in combination with trastuzumab, paclitaxel, and anti-mouse VEGFR-2
significantly increased anti-tumor response, enhanced tumor growth inhibition resulting in

complete tumor eradication, and prolonged survival in a subset of treated animals.
Conclusions

{6315] The anti-tumor effect of DRUG B in combination with paclitaxel and anti-mouse
VEGFRZ (i.e., without trastuzumab) was evaluated inr a C'T206 syngeneic mouse tumor model.
The DRUG B + paclitaxel, + anti-mouse VEGFR-2 triplet therapy did not show enhanced auoti-

tumor activity as compared to  paclitaxel and anti-mouse VEGFR-2 doublet therapy.

{6316] The anti-tumor effect of DRUG B in combination with trastuzumab, paclitaxel, and
anti-mouse VEGEFR2 was evaluated in a CT26 w:h HERZ-expressing colon carcinoma turnor
model. The quadruple combination significantly increased tumor growth inhibition as compared
to the trastuzumab, paclitaxel, and anti-mouse VEGFR2 triplet, resulting in complete tumor

eradication and prolonged survival ina  subset of treated animals. The trastuzumab, paclitaxel,
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and anti-mouse VEGFR-2 triplet did not show significant tumor growth inhibition as compared

o PBS control.
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{6325] The preceding Examples are offered for illustrative purposes only, and are not
intended to limit the scope of the present invention in any way. Various modifications of the
invention in addition to those shown and described herein will become apparent to those skilied

in the art from the foregoing description and fall within the scope of the appended claims.
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CLAIMS

L. A method of treating cancer in an individual, comprising administering to the individual
an effective amount of’ {a) a polypeptide comprising a SIRPa Bl domain vaniant and an Fe domain
variant, (b} an anti-HER2 antibody, (¢} an anti-VEGEFZ antibody, and (d} paclitaxel;

wherein the SIRPx D1 domain variant comprises the amino acid sequence of SEQ ID
NO: 81 or SEQ ID NO: 85;

wherein the Fc domain variant is

(1) a human IgG1 Fc region comprising L234A, L235A, G237A, and N297A nutations,
wherein numbering 1s according to the EU index of Kabat;

(i1) a human 1gG2 Fc region comprising A3308, P331S, and N297A mutations, wherein
numbering is according to the EUJ index of Kabat;

{111} a human IgG4 Fo region comprising S228P, B233P, F234V, 12354, and del(G236
mtations, wherein numbering is according 1o the EU index of Kabat; or

{(iv) a human lgG4 Fe region comprising S228P, E233P, F234V, 1.2354A ) delG236, and
N297A metations, wherein numbering is according to the EU index of Kabat,

wherein the cancer is gastric cancer (GC) or gastroesophageal junction (GEJ) cancer,

and wherein the individual has received at least one prior therapy for the gastric or the GEJ cancer.

2 The method of claim 1, wherein the individual has received prior therapy with an anti-
HERZ anitbody, with an anti-HER2 antibody and a fluoropyrinudine, or with an anti HERZ

antibody and a platinum-based chemotherapy agent.

3. The method of claim | or 2, wherein the anti-HERZ2 antibody is trastuzumab.
4. The method of any one of claims 1-3, wherein the anti-VEGF antibody is ramucirumab.
5. The method of any one of claims 1-4, wherein the gastnic cancer or the GEJ cancer is

HER?2" gastric cancer or HER2" GEJ cancer.

6. The method of any one of claims 1-5 wherein the polypeptide comprising a SIRPa D1

domain variant and an Fc domain variant 1s administered at a dose of 10 mg/kg once a week.
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7. The method of any one of claims 1-5 wherein the polypeptide comprising a SIRPa D1

omain variant and an Fe domain varant 1s admanistered at a dose of 15 mg/kg once a week.
d tand an Fe d tis ad terad at a d 15 kg !

8. The method of any one of claims 1-3, wherein the polypeptide comprising a SIRPg D1

domain variant and an Fc domeain varant is admanisiered at a dose of 30 mg/kg once a week.

9. The method of any one of claims 1-5, wherein the polypeptide comprising a STRPa D/
domain variant and an Fe domain vanant is admanistered at a dose of 10 mg/kg once every two

weeks.

10. The method of any one of claims 1-5, whereimn the polypeptide comprising a SIRPo D1
domain variant and an Fe domain vanant is admimstered at a dose of 15 mg/kg once every two

weeks.

11 The method of any one of claims 1-5, wherein the polypeptide comprising a SIRPx D1
domain variant and an Fe domain variant 1s adoimistered at a dose of 30 mg/kg once every two

weeks.

12. The method of any one of claimng 1-11, wherein the trastuzumab i1s admiustered at an

mnitial dose of & mg/kg followed by 6 mg/kg once every three weeks.

13. The method of any one of claims 1-11, wherein the trastuzuroab is administered at an

mitial dose of 6 mg/kg followed by 4 mg/kg once every two weeks,

14, The method of any one of claims 1-13, wherein the pachtaxel s administered at a dose

of 80 mg/m?2 once a week for three weeks of every four week cycle.

15, The method of any one of claims 1-14, wherein the pachtaxel 1s administered at a dose

of 80 mg/m?2 on Days 1, 8, and 15 of every 28-day cycle.

6. The method of any one of claims 1-13, wherein, among a population of patients

receiving treatment, the overall response rate {ORR) of the population is greater than 65%.
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17 A kit comprising a polypeptide comprising a SIRPo D1 domain variant and an Fe
domain variant in a pharmaceutically acceptable carrier, for use in combination with an anti-HER?2
antitbody, an anti-VEGEFR2 antibody, and pachitaxel;

wherein the SIRPo D1 domain variant comprises the amuno acid sequence of SEQ ID
NO: 81 or SEQ 1D NQO: 85,

wherein the Fe¢ domain variant is

(1} a human IgG1 Fe region comprising L234A, L235SA, G237A, and N297A routations,
wherein numbering is according to the EY index of Kabat;

(1t} a human 1gG2 Fe region comprising A330S, P3318, and N297A mutations, wherein
numbenng 1s according to the EU index of Kabat;

(it1} a human Ig(34 Fe region comprising S228P, E233P, F234V, 1L.235A, and del(G236
mutations, wherein numbering is according to the EU index of Kabat; or

{(1v} a human [gG4 Fe region comprising S228P, E233P, 234V, L235A, del(G236, and
N297A mutations, wherein numbering is according to the EU index of Kabat,

and wherein the kit comprises instructions for administering the polypeptide comprising
a SIRPu D1 domain vartant and an Fe domain variant in combination with the anfi-HER2 antibody,
the anti-VEGFRZ antibody, and the pachiaxel to an individual with gastric cancer or
gastroesophageal (GEJ) cancer who has received at least one prior treatment for gastric cancer or

GEJ cancer.

18. The kit of claim 17, wherein the gastric cancer or GEJ cancer is HER2™ gastric cancer or
HER2'" GEJ cancer.

19 The kit of claim 17 or 18, wherein the anti-HER?2 antibody is trastuzumab.
20. The kit of any one of claims 17-19, wherein the anti-VEGFR2 antibody 15 ramucirumab.
21 The kit of any one of claims 17-20, wherein the individual received prior therapy with

an anti-HERZ antibody, with an anti-HERZ antibody and a flucropyrimidine, or with an anti-HER2

antibody and a platinum-based chemotherapy agent.



