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B7H4-Targeted Antibody-Drug Cenjugates and Methods of Use Thereof

RELATED APPLICATIONS
{801] This application claims priority to, and the benefit of, U.8. Provisional Application No.
63/133,707 filed January 4, 2021 and U.5. Provisional Application No. 63/172,968 filed April 9,
2021. The contents of each of these applications are hereby incorporated by reference in their
entireties.
INCORPORATION BY REFERENCE OF SEQUENCE LISTING
{802} The contents of the text file named “MRSN-034 001WQO Seqglist.txt”, which was created

on January 3, 2022 and 1s 118 KB in size, are hereby incorporated by reference in their entirety.

BACKGROUND
{803} B7-H4, also known as B7-H4, B7x, B781, B7-81, and VTCN1, is a Type 1 transmembrane
protein and is a member of the B7 superfanuly of proteins that provides co-signal 1n conjunction
with a T-cell receptor antigernuc signal. B7-H4 15 a vegative regulator of T-cell function and ligation
of T-cells inhubits their growth, cytokine secretion and cytotoxicity, Elimination of B7-H4 10 mice
does not affect tmmune cell homeostasis and no signs of autoimmunity. The receptor for B7-H4
is unknown and unidentified.
[8084] Human B7-H4 has been mapped on chromosome 1 and 15 comprised of six exons and five
mtrons spanning 66 kb, of which exon 6 1s used for alternative splicing to generate two different
transeripts. T is a 282 amino acid protein (including the amino-terminal signal sequence), of which
-227 amino acids are predicied to be in the exiracellular space following cleavage of the amino-
terminal signal sequence. B7-H4 comprises an Ig-like V-domain, an Ig- like € domain, a
transmembrane domwain and a short cytoplasmue tail.
[805] While B7-H4 expression in healthy tissues is relatively limited at the proteimn level, B7-H4
1s consistently overexpressed in several solid tumors such as gynecological carcinomas of the
breast, ovary, and endometrium. Expression of B7-H4 in tumors tends to correlate with poor
prognosis. The receptor for B7-H4 15 unknown, but 1t 1s beheved to be expressed on T cells, B7-
Hd4 13 believed to directly inhibit T cell activity.
1806] A wide variety of therapeutic modalities are available for the treatment of advanced cancers

mcluding radiotherapy, conventional chemotherapy with cytotoxic antitumor agents, hormone
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therapy  {(aromatase  inhibitors, luteinizing-hormone  releasing-hormone  analogues),
bisphosphonates and signal-transduction mhibitors. Unfortunately, however, many patients either
respond poorly or not at all to any of these therapeutic modalities. Thus, there is a need to identify
new therapeutic agents that target the biological activities of B7-H4,
1807] Accordingly, there exists a need for therapies that target the biological activities of B7-H4.
SUMBMARY OF THE INVENTION
{008} In some aspects, the disclosure provides an isolated antibody that specifically binds B7-H4
comprising a variable heavy chain complementarity determining region | {CDRH1) comprising
the amino acid sequence GFIVSRNY (SEQ ID NG: 2), a varable heavy chain complementarity
determining region 2 (CDRH2) comprising the amino acid sequence IYGSGRT (SEQ ID NG: 3),
a variable heavy chain complementarity determining region 3 (CDRH3) comprising the amino
acid sequence ARDADYGLDV (SEQ ID NO: 16) or the amino acid sequence ARDADYGMDV
{(SEQ 1D NO: 10y, a vanable light chain complementarity determining region 1 (CDRL1)
comprising the amino acid sequence QSVSSSY (SEQ I NG: 53), a varable hight chain
complementarity determining region 2 ({CDRL2) comprising the amino acid sequence GAS (SEQ
1D NO: 54}, a variable light chain complementarity determurung region 3 (CDRL3) comprising the
aroino acid sequence QOYGSSPLYT (SEQ ID NG: 55).
[869] In some aspects, the isolated antibody comprises a heavy chain variable sequence
comprising the ammno acid sequence of SEQ I3 NG: 44 and a light cham vanable sequence
comprising the amino acid sequence of SEQ ID NG: SO. Tu some aspects, the isolated antibody
comprises a heavy chain cornpuising the amuno acid sequence of SEQ ID NO: 45 and a light chan
comprising the aming acid sequence of SEQ ID NO: 52, In some aspects, the 1solated antibody
comprises a heavy chain variable sequence comprising the amino acid sequence of SEQ 1D NO:
22 and a light chain vanable sequence comprising the amino acid sequence of SEQ ID NO: 50, In
some aspects, the solated antibody comprises a heavy chain comprising the aming acid sequence
of SEQ ID NG: 23 and a light chain comprising the amino acid sequence of SEQ ID NO: 52.
[818] In some aspects, the isolated antibody s a monoclonal antibody. In some aspects, the
isolated antibody 1s a rabbit, mouse, chimeric, humanized or fully human monoclonal antibody. In
some aspects, the solated anitbody 15 an Ig( sotype. In some aspects, the isolated antibody is an

1gG1l isotype.

b2
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1811} Insome aspects, the isolated antibody competes for specific binding to human B7-H4 with
an isolated antibody comprising a variable heavy chain complementarity determining region 1
{CDRH1) comprising the aming acid sequence GFIVSRNY (SEQ ID NG: 2}, a variable heavy
chain complementarity determining region 2 {CDRHZ} comprising the amino acid sequence
IYGSGRT (SEQ ID NO: 3}, a vanable heavy chain complementarnity determiming region 3
{CDRH3) comprising the amine acid sequence ARDADYGLDV (SEQ ID NO: 16), a varable
iight chain complementarity determining region 1 {CDRL1) comprising the amino acid sequence
QSVSESSY (SEQ ID NO: 53), a vanable light chain complementarity determining region 2
{CDRL2) comprising the amino acid sequence GAS (SEQ 1D NGO 54), a variable hight chamn
complementarity determining region 3 {CDRL3) comprising the amino acid sequence
QOYGSSPLYT (SEGQ 1D NO: 55)In some aspects, the isolated antibody competes for specific
binding to human B7-H4 with an isolated antibody comprising a heavy chain variable sequence
comprising the amino acid sequence of SEQ ID NO: 44 and a Light chain variable sequence
comprising the anuno acid sequence of SEQ 1D NO: 50 or with an isolated antibody comprising a
heavy chain comprising the amino acid sequence of SEQ ID NO: 45 and a light chatn comprising
the amine acid sequence of SEQ 1D NG: 52,

1012} 1In some aspects, the disclosure provides a B7-H4 anttbody-drug conjugate comprising an
isolated antibody of the disclosure.

[813] In some aspects, one or more Linker-Drug moteties covalently hinked to the targeting
motety, wherein: each Linker-Drug moiety comprises a Multifunctional Linker that connects the
targeting ruoiety to one or more Drug Units (e.g., one or more therapeutic agents {I3}) through
mtermediacy of a Releasable Assembly Umit for each Drug Unit, and connects a hydrophilic group
to the Drug Units of each Linker-Drug moiety; the Releasable Assembly unit is capable of
releasing free drug m proximity o a target site targeted by the targeting motety; and the
Multifunctional Linker comprises a peptide moiety between the targeting moiety and the
hydrophilic group, wheren the peptide moiety comprises at least two anino acids.

[014] In some aspects, the disclosure provides a conjugate selected from any one of the
conjugates of Table Al and Table A2

{815} In some aspects, the disclosure provides a conjugate selected from any one of the

conjugates of Table B1 and Table B2.
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1816} In some aspects, the disclosure provides a method of treating or preventing a disease or
disorder in a subject in need thereof, comprising administering to the subject a therapeutically
effective amount of a conjugate of the disclosure.
{817] In some aspects, the disclosure provides a conjugate, for use in treating or preventing a
disease or disorder in a subject in need thereof
[018] In some aspects, the disclosure provides a use of a comjugate of the disclosure in the
manufacture of a medicament for treating a disease or disorder in a subject in need thereof Insome
aspects, the disclosure provides a use of a conjugate of the disclosure for the treatment or
prevention of a disease or disorder i a subject 1n need thereof.
{819 In some aspects, the method, conjugate, or use of any one the embodiments of the
disclosure, said conjugate releases one or more therapeutic agenis upon biodegradation.
{926 In some aspects, the method, conjugate, or use of any one the embodiments of the
disclosure, the disease or disorder is cancer. In some aspects, the method, conjugate, or use of any
one the embodiments of the disclosure, the cancer 1s a B7-H4 positive cancer,
1821} In some aspects, the method, corjugate, or use of any one the embodiments of the
disclosure, the B7-H4 positive cancer 1s selected from the group consisting of bile duct carcinorma,
breast cancer, endometrial cancer, ovarian cancer, non-small cell lung cancer, small cell lung
cancer, uterine cancer, thyrotd cancer, kidney cancer, head and neck cancer, gastric cancer,
melanoma, bile duct carcinoma, cholangial carcinoma, pancreatic cancer, colon cancer and bladder
canger.
[822] In some aspects, the subject s human,
{023} In some aspects, the disclosure further comprises administration of a therapeutic agent to
the subject.

BRIEF DESCRIPTION OF THE FIGURES
1024] FIG. 115 a graph showing different glyeoforms of antibody glycan (GO, G, G2, GOF, GIF,
G2F, and M5),
[825] FIG. 2 s a scheme showing the deglycosylation of a mixtare of glycoforms GO, G, G2,
GOF, GIF, G2F, and MS n the presence of the endoglycosidase.
[826] FIG. 3 18 a scheme showing a process for preparing an azido-modified antibody, wheremn
an intermediate antibody comprising a terminal-GleNAc moiety is reacted with an azido-modified

UDP-GalNAc derivative molecule in the presence of a glycosyltransferase.
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1027} FIG. 4 15 2 scheme showing an embodiment of the process of preparing an azido-modified
antthody.

{028} FIG. S 15 a scheme showing an embodiment of the process of preparing an antibody-drug
conjugate, wherein an azido-modified antibody is conjugated to a Linker-Drug moiety comprising
strained cycloalkynyl group.

[029] FIG. 6 15 a graph showing a modified antibedy.

1038} FIG. 7 1s a graph showing the anti-tumor efficacy of the B7-H4 2F9 Cytotoxic Drug
Conjugates: Conjugate 9-1 {2.46/0.075 or 4.92/0.150 mg/ke), Conjugate 11 (228/0.073 or
4.56/0.150 my/kg), Conjugate 3 (2.30/0.075 or 4.60/0.150 mg/kg), Conjugate 6 {2.30/0.075 or
4.61/0.1530 mg/ke), Conjugate 7 {2.30/0.075 or 4 60/0.150 mg/kg) and Conjugate 1-1 (2.30/0.075
or 4. 60/0.150 me/kg) (all doses are given by antibody/payload) ina MX-1 TNBC xenograft mouse
model.

1031} FIG. 8 is a graph showing the amti-tumor efficacy of the B7-H4 2F9 Cytotoxic Drug
Comjugates: Comjugate 14 (2. 57/0.130 mg/kg), Conjugate 9-2 (4.56/0.150 mg/kg), Conjugate 10
{14.37/0.150 mg/kg), Conjugate 12 (2.26/0.150 or 4.75/0.050 mg/kg), Comgugate 1-2 (8.37/0.177,
2.33/0.077 or 1.79/0.059 mg/kg), Conjugate 2-1 (13.45/0.150, 4.60/0.050, or 2.30/0.025 mg/kg

and XMT-1604 B7-H4 2F9V1I8 (13.80/0 mg/kg) (all doses are given by antibody/payload) in a
MX-1 TNBC xenograft mouse model.

[832] FIG. 9 15 a graph showing the anti-tumor efficacy of the B7-H4 2F9 Cytotoxic Drug
Conjugates: Conjugate 1-2 (1.79/0.059 or 5.37/0.177 mg/ke), Conjugate 9-2 (4.56/0.150 mg/kg),
Conjugate 2-1 {(4.60/0.050 or 13.45/0.150 mg/kg) and Conjugate 18 (14.37/0.150 mg/kg) (all
doses are given by antibody/payload) in a HBCx-19 patient derived xenograft model.

[833] FIG. 10 13 a graph showing the anti-tumor efficacy of the B7-H4 2F9 Cytotoxic Drug
Conjugates: Comjugate 14 (2.57/0.150 mg/kg) , Conjugate 9-2 (4.56/0.150 mg/kg), Conjugate 10
{14.37/ 6. 150 mg/kg), Comugate 12 {2.26/0.150 or 0.75/0.050 me/kg}, Conjugate 1-2 (4.56/0.150,
2.30/0.076 or 1.52/0.05 mg/kg), Conjugate 2-1 {13.45/0.150, 4.60/0.050, or 2.30/0.025 mg/kg) and
XMT-1604 {13.80/0 mg/kg} (all doses are given by antibody/payioad) in a HBCx-24 patient
derived xenograft model,

[834] FIG. 11 13 a graph showing the anti-tumor efficacy of the B7-H4 2F9 STING Agonist
Drug Conjugates: Conjugate 17 (0.085/0.030 or 2.84/0.100 mg /kg}, Conjugate 16(0.89/0.030 or
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2.97/0.100 mg/ke), Conjugate 15 (C.85/0.030 or 2.83/0.100 mg/kg}, and diABZI IV STING
agonist {5 mg/ke) (aH doses are given by antibody/payicad) in a MX-1 xenograft mouse model.
1035 FIG. 12 15 a graph showing the anti-tumor efficacy of the B7-H4 2F9 STING Agonist
Drug Conjugates.  Conjugate $4 {2.57/0.150 mg/kg), Conjugate 9-2 (4.56/0.150 mg/kg),
Conjugate 12 (2.26/0.150 or 1.13/0.075 mg/ke), Conjugate 1-3 (4.68 / 0.15C or 2.34 / 0.075
my/kp), and Conjugate 2-2 (13.81/0.130 or 6.90/0.075 mg/kp) (all doses are written as
anttbody/payload} in a MX-1 TNBC Xenograft model.
[036] FIG. 13 shows the efficacy of Conjugate 1-3 ordered by median best response (MBR),
broken out by receptor status for an unselected series of TNBC and ER-positive breast cancer
patient-derived xenograft models. The Y axis shows the MBR achieved by each model and the X
axis tdentifies the model 1D,
1937] FIG. 14 shows the protein expression on a subset of TNBC and ER-positive breast cancer
patient-derived xenograft models from Example 44 as evaluated by TPS score.

DETAILED DESCRIPTION
[838] The present invention provides monoclonal antibodies that specifically bind the human B7-
H4 m soluble form, or membrane bound {(i.e., when expressed on a cell surface). The invention
further provides monoclonal antibodies that specifically bind B7-H4. These antibodies are
collectively referred to herein as “B7-H4™ antibodies.

DEFINITEONS

[839] The chemical names provided for the intermediate compounds and/or the compounds of
this disclosure described herein may refer to any one of the tautomeric representations of such
compounds {in some instances, such alternate names are provided with the experimentaly. It 1s fo
be undersiood that any reference to 3 named compound (an infermediate compound or a compound
of the disclosure) or a strocturally depicted compound {(an mtermediate compound or a compound
of the disclosure} 1s intended to encompass all tautomeric forms including zwitterionic forms of
such compounds and any mixture thereof.

ERINYS

[848] 11 to be understood that the terms “In some embodiments”, “In some embodiments of the

present disclosure”, and “In some embodiments of a compound of the present disclosure” may be
used interchangeably where appropriate.
{841} The term “aboul”, “approximately”, or “approximate”, when used in connection with a

numerical value, means that a collection or range of values 15 included. In some embodiments,
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“about X" includes a range of values that are £:25%, +20%, £1 5%, £10%, £5%, +:2%, +1%, £0 5%,
+0 2%, or £0.1% of X, where X 15 a numerical value. In some embodiments, the term “about”
refers to a range of values which are 5% more or less than the specified value In some
embodiments, the term “abowt” refers to a range of values which are 2% more or lgss than the
specified value. In some embodiments, the term “about” refers to a range of values which are 1%
more or less than the specified value.

1042} Recitation of ranges of values are merely intended to serve as a shorthand method of
referring individually to each separate value falling within the range, unless otherwise indicated
herein, and each separate value is incorporated into the specification as if it were individually
recited herein. A range used herein, unless otherwise specified, includes the two limits of the range.
In some embodiments, the expressions “x being an integer between | and 67 and “x being an
mteger of 1 10 67 both mean “x being 1, 2, 3, 4, 5, or 67, i.e., the terms “between X and Y™ and
“range from X to Y, are inclusive of X and Y and the integers there between.

[943] Asutilized in accordance with the present disclosure, the following terms, unless otherwise
indicated, shall be understood to have the followmg meanings:

[9844] As used herein, the terms "angi-B7-H4 antibody”, “B7-H4 antibody” and "an antibody that
binds to B7-H4" refer to an antibody that is capable of binding B7-H4 with sufficient affinity such
that the antibody is useful as a diagnostic and/or therapeutic agent in targeting B7-H4.

[845] The terro "B7-H4," as used herein, refers to any native, mature B7-H4 which results from
processing of a B7-H4 precursor protein in a cell. The term 1ncludes B7-H4 from any vertebrate
source, mcluding mammals such as primates {e.g. humans and cynomolgus monkeys) and rodents
{e.g., mice and rats), unless otherwise ndicated. The term also inclodes naturally occurring
variants of B7-H4, e.g., splice varants or allelic varants.

[846] The term "B7-H4-posttive cancer” refers to a cancer comprising cells that express B7-H4
on their surface. In some embodiments, expression of B7-H4 on the cell surface 15 determined, for
example, using antibodies to B7-H4 in a method such as immunchustochemustry, FACS, etc.
{8471 Alternatively, B7-H4 mRNA expression 1s considered to correlate to B7-H4 expression on
the cell surface and can be determined by a method selected from o situ hybridization and RT-
PCR {(including quantitative RT-PCR).

048] The term "B7-Hd-positive cell" refers to a cell that expresses B7-H4 on its surface.
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1849] The term "antibody” as used herein, is used in the broadest sense and encompasses various
antibody structures, ncluding but not limited to monoclonal antibodies, polvelonal antibodies,
multispecific antibodies (e.g., bispecific antibodies), and antibody fragments so long as they
exhibi the desired antigen-binding activity. Various methods are known in the art for numbering
the amino acids sequences of antibodies and 1dentification of the complementary determining
regions. For example, the Kabat numbering system (See Kabat, E. A | ef g/, Sequences of Protein
of immunological interest, Fifth Edition, US Department of Health and Human Services, US
Government Printing Office (1991)) or the IMGT numbering system (See IMGTY the
iternational ImMunoGeneTics information systern®. Available online: hitp:/www.imgt.org/).
The IMGT numbering system is routinely used and accepied as a reliable and accurate system in
the art to determine amino acid positions in coding sequences, alignment of alleles, and to easily
compare sequences in immunoglobulin (1G) and T-cell receptor (TR) from all vertebrate species.
The accuracy and the consistency of the IMGT data are based on IMGT-ONTOLOGY, the first,
and 50 far unique, ontology for immunogenstics and mmmunoinformatics (See Lefranc. MLP. etal |
Biomolecules, 2014 Dec; 4(4), 1102-1139).  IMGT tools and databases run against IMGT
reference directories built from a large repository of sequences. In the IMGT systen the IG V-
DOMAIN and IG C-DOMAIN are delimited taking into account the exon delinutation, whenever
appropriate. Therefore, the availability of more sequences to the IMGT database, the IMGT exon
numbering system can be and “1s used” by those skilled i the art reliably to deterroine amivno acid
positions 1o coding sequences and for alignment of alleles. Additionally, correspondences between
the IMGT umque numbering with other numberings (1.e, Kabat) are available in the IMGT
Scientific chart {See Lefranc. MLP. et al, Biomolecules, 2014 Dec; 4(4), 1102-1139).

[85¢] The terra "antibody fragment” refers to a molecule other than an intact antibody that
comprises a portion of an intact antibody and that binds the antigen to which the intact antibody
binds. Examples of antibody fragments include but are not himited to Fv, Fab, Fab', Fab'-8H,
F(ab"2, diabodies; linear antibodies; single-chaim antibody molecules (eg scFv); and
multispecific antibodies formed from antibody fragments.

[051] The term "antibody that binds to the same epitope” as a reference antibody as used herem,
refers to an antibody that blocks binding of the reference antibody 1o its antigen in a competition

assay by 50% or more, and conversely, the reference antibody blocks binding of the antibody to
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its antigen in a competition assay by 50% or more. An exemplary competition assay is provided
herein.

1052} The term "class" of an antibody refers to the type of constant domain or constant region
possessed by s heavy chain. There are five major classes of antibodies: IgA, IgD, IgE 1gG, and
1M, and several of these may be further divided into subclasses (isotypes), e.g., oG, 1gG2, 1gG3,
IgGy, IgAl, and 1gAZ. The heavy chain constant domains that correspond to the different classes
of immunoglobulins are called o, 8, &, v, and u, respectively.

{653} The term "monoclonal antibody" as used herein, refers to an antibody obtained from a
population of substantially homogeneous antibodies, 1., the individual antibodies comprising the
population are identical and/or bind the same epitope, except for possible variant antibodies, e.g.,
containing naturally occurring mutations or arising during production of a2 monoclonal antibody
preparation, such variants generally being present in minor amounts. In contrast o polyclonal
anttbody preparations, which typically include different antibodies directed against different
deterrmnants {epitopes), each monoclonal antibody of a monoclonal antibody preparation 1s
directed against a single deterroinant on an antigen. Thus, the modifier "monocional” mndicates the
character of the antibody as being obtained from a substantially homogeneous population of
antibodies and is not to be construed as requiring production of the antibody by any particular
method. For example, the monoclonal antibodies to be used in accordance with the present
invention may be made by a varniety of techuiques, inclading but not Timited to the hybridoma
method, recombinant DNA methods, phage-display methods, and methods wtilizing transgenic
amumals contaiing all or part of the human immunoglobulin loct, such methods and other
exemplary methods for making monoclonal antibodies being described herein,

[854] The term a "naked antibody" refers to an antibody that 13 not conjugated 1o a heterologous
motety {e.g., a cvtotoxic motety or STING agonist drug moiety). The naked antibody may be
present 1n a pharmaceutical formulation.

[858] The term "native antibodies" refer to naturally cccurning immumoglobulin molecules with
varying stractures. For example, native [gG antibodies are heterotetrameric glycoproteins of abouwt
150,000 daltons, composed of two identical light chains and two wdentical heavy chains that are
disulfide~-bounded. From N-to C-terminus, each heavy chain has a variable region {VH)}, also calied
a variable heavy domain or a heavy chamn variable domain, followed by three constant domains

{CHL CH2, and CH3). Simularly, from - to Coterminus, each light chain has a vanable region (YL},
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also called a variable light domain or a light chain variable domain, followed by a constant light
{CL) domain. The light chain of an antibody may be assigned to one of two types, called kappa
{x) and lambda (A}, based on the amino acid sequence of its constant domam.

{856 An "isolated antibody” 1s one which has been separated from a component of its natural
environment. In some embodiments, an antibody is purified to greater than 95% or 99% purity as
determined by, for example, electrophoretic (e.g., SDS-PAGE, 1scelectric focusing (IEF), capillary
electrophoresis) or chromatographic {e.g., 1on exchange or reverse phase HPLC). For review of
methods for assessment of antibody purity, see, e.g., Flatman et al., J. Chromatogr. B 848.79-87
(2007).

{9587 Theterm "epitope” refers to the particular site on an antigen molecule to which an antibody
binds.

[958] The term “humanized antibody” of an antibody refers to an antibody that is derived from a
non-human antibody {e.g., murine) that retains or substantially retains the antigen-binding
properties of the parent antibody but s less immunogenic in humans. Humanized as used herein
15 1ntended to mnclude devmmurnized antibodies.

[959] The term "humanized form” of an antibody, e.g., a nov-huruan antibody, refers to an
antibody that has undergone humanization.

[966] The term “competes with” or “cross-competes with” when used herein in the context of
two or more antibodies, indicates that the two or more antibodies compete for binding to B7-H4,
e.g., compete for B7-H4 binding. An antibody “blocks™ or “cross-blocks”™ one or more other
anttbodies from binding to B7-H4 f the antibody competes with the one or more other antibodies

~
7
i

25% or more, with 25%-74% representing “partial block” and 75%-400% representing “full

< I

block” Unless otherwise defined or negated by context, the terms “competes with”, “cross-
competes with”, “blocks™ or “cross-blocks”™ when used herein 15 also intended to cover such pairs
of antibodies.

{8631} As used heremn, an antibody that "specifically binds to human B7-H4" 15 mtended to refer
to an antibody that binds to human B7-H4 with a Kp of 1 x 107 or less, more typically 5 x 10 M
or less, more typically 3 x 10™® M or less, more typically T x 10 M or less, even more typicaily §
% 1077 M or less.

1862} The term "does not substantially bind" to a protein or cells, as used herein, means does not

bind or does not bind with a high affinity to the protein or cells, 1.e. binds to the protein or cells

10
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with a Kp of 1 x 10* M or more, more preferably 1 x 107 M or more, more preferably 1 x 10 M
or more, more preferably 1 x 107 M or more, even more preferably 1 x 107 M or more.

1063} The term “cyiotoxic agents” or “cytotoxic drug motety” refer to compounds which cause
cell death primarily by interfering directly with the cell's functioning or inhibit or interfere with
cell myosis, inchuding, but not limited to, alkylating agents, tumor necrosis factors, intercalators,
microtubulin inhibitors, and topoisomerase inhibitors.

1064] The term “STING agonist”, as used herein, refers to a compound or moiety which i3
capable of interacting with STING, e g, by binding to STING and/or inducing downstream signal
transduction {e g, characterized by activation of the molecules assoctated with STING function).
This includes direct phosphorylation of STING, IRF3 and/or NF-kB and could also include
STAT6. Insome embodiments, STING pathway activation resulis in increased production of type
1 interferons {mainly IFN-a and [FN-b) and/or expression of interferon-stimulated genes.

1065] The term “STING agonist drug motety”, as used hereig, refers to a motety derived from a
STING agouist and capable of interacting with STING. In some embodiments, the STING agonist
drug rooiety 15 a STING agonist that is roodified 1o allow for the moiety to be hinked to the rest of
a conjugate of the present disclosure.

[866] The term “sugar” refers to a monosaccharide, for example glucose (Gle), galactose (Gal),
mannose {Man)} and fucose (Fuc). The term "sugar derivative" refers to a derivative of a
monosaccharide sugar, t.e. a monosaccharide sugar comprising substituents and/or functional
groups. Examples of a sugar derivative include, but are not himited to, amine sugars and sugar
acids. Examples of a sugar derivative also include compounds denoted as 8°(F}xi, wherein 87 18
a sugar or a sugar derivative, F© is a functional group and xy indicates the murnber of functional
SEOUPS.

[067] The term “core-GlcNAc motety”, as used herem, refers o a wmonosacchande,
polysaccharnide, or oligosaccharide motety comprising a GleNAc {e.g., a core-GicNAc) which 13
attached to an antibody {e.g., via the {1 position of the GlcNAc) In some embodiments, the
GleNA¢ 18 attached to the antibody via an N-glycosidic bond to the amide nitrogen atom in the
side cham of an asparagine amino acid of the antibody. In some embodimenis, the core-GleNAc¢
motely 1s present at a native glycosylation site of an antibody or 13 introduced on a different site
on the antibody. In some embodimenis, the core-GlcNAc moiety is a monosaccharide {e.g., the

core-GlcNAc moiety 1s also a terminal-GleNAc moiety). In some embodiments, the core-GleNAC
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moiety further comprises a fucose, e.g., the core-GleNAc motety is a disaccharide core-GleNAc-

-

{o1-6-Fuc} moiety {which may be referred to as GlcNAc(Fuc}). Thus, when antibody comprises a
core-GIcNAc motety, the antibody may comprise a monosaccharide or a disacchanide core-
GlcNAc molety, and the core-GleNAc moigty may further comprise a fucose (e.g., a disaccharide
core-GleNAc{Fuc) motety ). i the core-GleNAc moiety further comprises a fucose, the fucose may
be linked u~1,6 to O-6 of the core-GlecNAc moiety. A core-GleNAc moiety further comprising a
fucose may be referred to as core-GleNAc(Fuc).

{668} The term “core-GloNAC” refers to the inner GleNAc that is a portion of a polysaccharide
or oligosaccharide, wheremn the polysaccharide or oligosaccharide 15 attached to an antibody via
the mner GlcNAc.

1069} The term “terminal-GlcNAc motety”, as used herein, refers to a moiety comprising a
GlcNAc which 1s attached to an antibody and has a termunal functional group being available for
further modification (e.g., with a compound of P7-87-A™). In some embodiments, the terminal-
GlcNAc motety further comprises a fucose. In some embodiments, the terminal-GleNAe motety
is formed by reacting the core-GlcNAc motety of a glycoprotein {e.g., an antibody glycan) with
an endoglycosidase.

[878] Theterm "nucleotide” 15 used in its normal scientific meaning and refers to a molecule that
is composed of a mucleobase, a five-carbon sugar {either ribose or 2-deoxyribose), and one, two or
three phosphate groups. Without the phosphate group, the nuclecbase and sugar compose a
nucleoside. A nucleotide can thus also be referred to as a nucleoside monophosphate, a nucleoside
diphosphate or a nucleoside triphosphate. The nucleobase may be adenine, guanine, cyiosine,
uracil or thymine.

{871} The termy "protein” 1s used in its normal scientific weaning and includes polypeptides
comprising about 10 or more amino acids. A protein may comprise natural or unnatural amino
acids.

{872 The term "glycoprotein” 1g heremn used 1 its normal scientific meaning and refers to a
protein comprising one or more monosaccharide or oligosaccharide chams ("glycans™) covalently
bonded to the protein. A glycan may be attached {0 a hydroxyl group on the protein {O-hinked-
glycan), to an amide function on the protein (N-glycoprotein), or to a carbon on the protem {C-
glycoprotein). A glycoprotein may comprise more than one glycan, may comprise a combination

of one or more mongsaccharide and one or more oligosaccharide glycans, and may comprise a
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combination of N-linked, O-linked and C-linked glvcans. It is estimated that more than 50% of all
proteins have some form of glycosylation and therefore qualify as glvcoprotein.
10731 The term "glycan" is herein used in its normal scientific meaning and refers t© a
monosaccharide or oligosaccharide chain that is linked to a protein. Glycan thus refers to the
carbohydrate-part of a glycoprotein. The glycan is attached to a protein via the C-1 carbon of one
sugar, which may be without further substitution {monosaccharide} or may be further substituted
at one or more of its hydroxyl groups {oligosaccharide). A naturally occurring glycan typically
comprises 1 to about 10 saccharide moieties. However, when a longer saccharide chain is linked
to a protein, said saccharide chain 15 also considered a glycan. A glycan of a glycoprotein may be
a monosaccharide. A glycan may also be an oligosaccharide. An oligosaccharide chain of a
glveoprotein may be linear or branched. In an oligosaccharide, the sugar that is directly attached
to the protein is called the core sugar. In an oligosaccharide, a sugar that is not directly attached to
the protein and 1s attached to at least two other sugars i1s called an internal sugar. In an
oligosaccharnide, a sugar that is not directly attached to the protein but to a single other sugar, 1.e.
carrving no further sugar substituents at one or more of its other hydroxyl groups, 1s called the
terminal sugar. For the avoidance of doubt, there may exist multiple termunal sugars in an
oligosaccharide of a glycoprotein, but only one core sugar. A glycan may be an O-linked glycan,
an N-hinked g¢lvcan, or a C-linked glvcan In a delinked glycan, a monosaccharide or
oligosaccharide glycan is bonded to a C-atom in an amino acid of the protein,
[974] The term “glycosyltransferase” refers to a superfarnily of enzymes that are involved in the
synthesis of complex carbohydrates present on glycoproteins and glycolipids.
{075] The term “N-acetylgalactosaminyl transferase” ({(GalNAcC-T) 1 a N-acetyl-D-
galactosamine transferase enzyme that catalyzes the addition of N-acetyl-D-galactosamine to
proteins,
{876} The term “PEG unit” ss used herein refers to a polyethylene glycol subunit having the
-é—-"CHchZCB—“%“
formula In some embodiments, the PEG unit comprises multiple PEG
subunits,
{8771 The term "alkyl", as used herein, represents 3 saturated, straight or branched hydrocarbon
group having the specified nomber of carbon atoms. The term “Cy-Uo alkyl” or "Crgalkyl” refers

to a methyl moiety or a straight or branched alkyl moiety comprising from 2 to 6 carbon atoms.

oy
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{078} Exemplary alkvyls inchude, but are not imited to methvi, ethvl, #-propyvl, isopropyl, n-butyl,
isobutyl, s-buiyl, &butyl, pentyl and hexyl.

{078] The term "halo(alkyl)", as used herein, represents a saturated, straight or branched
hydrocarbon group having the specified number (1) of carbon atoms and one or more {up to 2n+{}
halogen atoms.. Examples of "halo{Ci4 alkyly" groups include, but are not limited to, ~CF3
{trifluoromethyl), -CCl  (trichloromethyl), 1,1- difluorcethyl, 22 Z2-trifluorcethyl, and
hexafluoroisopropyl.

[086] Theterm "alkenyl", as used herein, refers to straight or branched hydrocarbon group having
the specified number of carbon atoms and at least 1 and up to 3 carbon-carbon double bonds.
Examples include ethenyl and propenyl.

{081} Theterm "alkynyl", as used herein, refers to straight or branched hydrocarbon group having
the specified number of carbon atoms and at least 1 and up to 3 carbon-carbon triple bonds.
Examples include ethynyl and propynyl.

[0982] The term "alkoxy-" or "{alkyDoxy-", as used herein, refers to an "alkyl-oxy-" group,
comprising an alkyl moiety, having the specified number of carbon atoms, attached through an
oxygen hnking atomn. Exemplary "Ciaalkoxy-" or "(Ciqalkvloxy-" groups include, but are not
limited to, methoxy, ethoxy, n-propoxy, 18Opropoxy, #~butoxy, s-butoxy, and ~butoxy.

[683] The term “halofalkoxy)-", as used herein, represents a saturated, straight or branched
hydrocarbon group having the specified number (n) of carbon atoms and one or more {up to Zn+1}
halogen atoms, attached through an oxygen linking atom. Exemplary "halo{Ciqalkoxy)-" groups
include, but are not tuuited to, -OCHF: {difluoromethoxy}, -OCF: (irifluoromethoxy), -OCHCTs
(triffuoroethoxy), and -OCH(CF:), (hexafluorosopropoxy).
[884] The term “aming” as used herein refers to a substituent comprising at least one nitrogen
atom. Specifically, -NHy, -NH{Ci4 alkyl), alkylamino, or {Crg alkyDamino- or {Craalkyi)Cis
alkyDamino- or dialkylamino, amide-, carbamide-, wrea, and sulfamide substituents are included
n the term “ammo”™.

[885] The term “carbocyclic group or motety” as used herein, refers to a ¢yelic group or moiety
in which the ring members are carbon atoms, which may be saturated, partially unsaturated (non-
aromatic} or fully unsaturated {aromatic).

{086} Theterm "cycloatkyl”, as used herein, refers {0 a non-aromatic, saturated, hydrocarbon ring

group comprising the specified number of carbon atoms in the ring. For example, the term "Cas
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cycloalkyl” refers to a cyclic group having from three to six ring carbon atoms. Exemplary "Cs.
cycloalkyl” groups include cyclopropyl, cyclobutyl, cvelopentyl, and cyclohexyl

{087} The term “aryl”, as used heremn, refers o a group with aromaticity, including “conjugated”
or multicyclic systems with one or more aromatic rings, which does not contain any heteroatom in
the ring structure. The term aryl includes both monovalent species and divalent species. Examples
of aryl groups include, but are not himited to, phenyl, biphenyl, naphthy! and the like. In some
embodiments, an aryl 1s phenyl.

[088] The term “heterocychic group or moiety”, as used herein, refers to a cyclic group or moiety
having, as ring members, atoms of at least two different elements, which cyclic group or moiety
may be saturated, partially unsaturated {non-aromatic) or fully unsaturated {aromatic).

1089} The term "hetercatom”, as used herein, refers to a nitrogen, sulfur, or oxygen atom, for
example a nitrogen atom Or an OXygen aton.

1098} The term "heterocycloallkyl”, as used herein, refers to a non-aromatic, mongeyclic or
bicvelic group comprising 3-10 ring atoms and comprising one or more {generally one or two)
heteroatorn ring members independently selected from oxygen, sulfur, and witrogen. The pomt of
attachment of a heterocycloalkyl group may be by any suitable carbon or nitrogen atom.

[891] The term "heteroaryl”, as used herein, refers to an aromatic monocyclic or bicychic group
comprising 3 to 10 ring atoms, including 1 to 4 hetercatoms independently selected from nitrogen,
oxygen and sulfur, wherein at least a portion of the group is aromatic. For example, this term
encompasses bicyche heterocyclic-aryl groups comprising etther a phenyl ring fused to a
heterocyclic mowety or a heteroaryl ring motety fused to a carbocyelic motety. The point of
attachment of 8 hetercaryvi group may be by any suitable carbon or mitrogen atorm.

{892} The terms "halogen" and "halo”, as used herein, refers to a halogen radical, for example, a
fluoro, chlore, brome, or 10do substituent.

10931 The term "ox0", as used herein, refers to a double-bonded oxygen muotety; for example, if
attached directly to a carbon atom forms a carbonyl mosety (C=(}.

[894] The term "hydroxy" or "hydroxyl®, as used herein, 1s intended to mean the radical -OH.
[095] The term "cyano”, as used herein, refers to a nitrile group, -C=N.

[896] The term "optionally substituted”, as used herein, ndicates that a group (such as an aikyl,
cycloalkyl, alkoxy, heterccycloalkyl, aryl, or hetercaryl group) or ring or molety may be

unsubstituted, or the group, ring or motety may be substituted with one or more substituent(s). In
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the case where groups may be selected from a number of alternative groups, the selected groups
may be the same or different. Suitable substituents can nclude, for example, alkyl, alkenyl,
alkynyl, halogen, hydroxyl, alkvicarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxvlate, alkylecarbonyl, arvicarbonvl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, atkoxyl, phosphate, phosphonato,
phosphinato, amino (including alkvlamino, dialkylamino, arvlamino, diarylamino and
alkylarylamino), acylamino {(including alkylcarbonylamine, arylcarbonylamine, carbamoy! and
wreido), amidine, mino, sulfhydryl, alkylthuo, arylthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro, triflucromethyl, cyano, azido, heterocyclyl, alkylaryl, or
an aromatic or heteroaromatic moiety.

1097} The term "independently”, as used herein, means that where more than one substituent is
selected from a number of possible substituents, those substituents may be the same or different.
1098} The term "pharmaceutically acceptable”, as used herein, refers to those compounds,
conjugates, materials, compositions, and dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of human beings and anuals without
excesstve toxicity, irritation, or other problem or complication, comyuensurate with a reasovable
benefit/risk ratio.

[899]  As used herein, the term “treating” or “treat” describes the management and care of a
pattent for the purpose of combating a disease, condition, or disorder and includes the
administration of a compound of the present disclosure, or a pharmaceutically acceptable salt,
polymorph or solvate thereof, fo alleviate the symptoms or complications of a disease, condition
or disorder, or to ehiminate the disease, condition or disorder. The term “treat” can also include
treatment of a cell in vifro or an amimal model.

EEINNA

[106] As used herein, the term “preventing,” “prevent,” or “protecting against” describes
reducing or elimumating the onset of the symptoms or complications of such disease, condition or
disorder.

[18%] The term “subject” refers o an anumal, preferably a mammal, most preferably a humang,
who has been the object of treatment, observation or experiment.

{182} The term “therapeutically effective amount” refers to an amount of an active compound or
pharmaceutical agent, including a conjugate of the disclosure, which elicits the biclogical or

medicinal response in a iissue system, animal or human that s being sought by a researcher,
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veterinarian, medical doctor or other clinician, which includes alleviation or partial alleviation of
the svmpioms of the disease, syndrome, condition, or disorder being treated.

{103} A therapeutically "effective amount” is mtended to mean that amount of a conjugate that,
when administered to a patient in need of such treatment, is sufficient to effective treat or prevent,
as defined herein. The amount of a given conjugate that will correspond to such an amount will
vary depending upon factors such as the particular conjugate {e g, the potency (piCso), efficacy
(ECs0), and the biological half-life of the particular conjugate), disease condition and s severity,
the identity {e.g., age, size and weight)} of the patient in need of treatment, but can nevertheless be
routinely determined by one skilled in the art. Likewise, the duration of treatment and the time
period of administration {time period between dosages and the timing of the dosages, ez,
before/with/after meals) of the conjugate will vary according to the identity of the mammal in need
of treatment {e.g., weight), the particular conjugate and us properites {e.g, pharmacokinetic
properties), disease or disorder and its severity and the specific composition and method being
used, but can nevertheless be determimed by one of skall in the art.

[184] The term “composition” refers to a produoct that includes the specified ingredients n
therapeutically effective amounts, as well as any product that results, directly, or indirectly, from
combinations of the specified ingredients 1 the specified amounts.

[1058] As used herein, the term “pharmaceutically acceptable excipient” means an excipient that
is useful 10 preparing a pharmaceutical coroposition that 1s generally safe, non-toxic and neither
biologically nor otherwise undesirable, and 1ncludes excipient that 1s acceptable for veterinary use
as well as human pharmaceutical use. A “pharmaceutically acceptable excipient” as used in the
specification and claims includes both one and more than one such excipient.

[166] In some embodiments, conjugates of the disclosure, or an enantiomer, diastereomer,
solvate or pharmaceuticaily acceptable salt form thereof are useful for freating or ameliorating
diseases, syndromes, conditions, or disorders such as melanoma, colon cancer, breast cancer,
prostate cancer, lung cancer, fibrosarcoma, and hepatitis B.

[187] The terms "conjugate(s) of the disclosure” or "conjugate(s} of the present disclosure”, as
used herein, mean a conjugate as defined herein, in any form, ie., any tavtomeric form, any
isomeric form, any salt or non-salt form {e.g., as a free acid or base form, or as a salt, particularly
a pharmaceutically acceptable salt thereof) and any physical form thereof (e.g., including non-

solid forms (e.g., liquid or semi-solid forms}, and solid forms {e.g., amorphous or crystathine forms,
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specific polymorphic forms, solvate forms, including hydrate forms (e g, mono-, di- and hemi-
hydrates)), and mixtures of various forms.

{108} Accordingly, included within the present disclosure are the conjugates as disclosure herein,
m any salt or non-salt form and any physical form thereof, and mixtures of various forms. While
such are included within the present disclosure, it will be understood that the conjugates of the
present disclosure, in any salt or non-sakt form, and in any physical form thereof, may have varying
ievels of activity, different bicavaiabilities and different handling properties for formulation

PUIPOSES.

39 4C s

{109} As used herein, the expressions “one or more of A, B, or O “one or more A, B, or C,

~ 59 4l

“one or more of A, B, and C,” “one or more A, B, and C,” “selected from the group consisting of

A, B, and O, “selected from A, B, and {7, and the like are used interchangeably and all referto a
selection from a group consisting of A, B, and/or C, 1.e, one or more As, one or more Bs, one or
more Cs, or any combination thereof, unless indicated otherwise.

(116} It i3 understood that, throughout the description, where compositions are described as
having, including, or comprising specific components, if 18 contemplated that compositions also
consist essentially of, or consist of, the recited components. Similarly, where methods or processes
are described as having, including, or comprising specific process steps, the processes also consist
essentially of, or consist of, the recited processing steps. Further, it should be understood that the
order of steps or order for performing certain actions 13 mmmaterial so long as the invention remains
operable. Moreover, two or more steps or actions can be conducted simultanecusly.

[111] Al percentages and ratios used herein, unless otherwise indicated, are by weight. Other
features and advantages of the present disclosure are apparent from the different examples. The
provided examples lustraie different components and methodology usefud in practicing the
present disclosure.  The examples do not limiut the claimed disclosure. Based on the present
disclosure the skilled artisan can identify and employ other components and methodology useful
for practicing the present disclosure.

[112] All publications and patent documents cited herein are incorporated herein by reference as
if sach such publication or document was specifically and immdividually indicated o be incorporated
herem by reference. Citation of publications and patent documenis is not mtended as an admission
that any 1s pertinent prior art, nor does it constitute any admission as to the contents or date of the

same. The invention having now been described by way of written description, those of skill in
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the art will recognize that the invention can be practiced m a variety of embodiments and that the
foregoing description and examples below are for purposes of illustration and not limitation of the
claims that follow.
{113] When used herein in the context of two or more antibodies, the term “competes with” or
“cross-competes with” indicates that the two or more antibodies compete for binding to B7-H4,
e.g., compete for B7-H4 binding in the assay described in Examples 5 or 8. An antibody “blocks”
or “cross-blocks” one or more other antibodies from binding to B7-H4 if the antibody competes
with the one or more other antibodies 25% or more, with 25%-74% representing “pariial block™
and 75%-400% representing “full block”, preferably as determined using the assay of Examples 5
and 8. For some pairs of antibodies, competition or blocking in the assay of the Examples 5 or §
is only observed when one antibody is coated on the plate and the other is used to compete, and
not vice versa. Unless otherwise defined or negated by context, the terms “competes with”, “cross-
competes with”, “blocks” or “cross-blocks” when used herein is also intended to cover such pairs
of antibodies.

Antibody-Drug Conjugates and Scaffolds
[114] In some aspects, the present disclosure provides an B7-H4 antibody-drug conjugate. In
some embodiments, the B7-H4 antibody-drug conjugate 18 with site-specificity. Tn some
embodiments, the B7-H4 antibody-drug conjugate is without site-specificity. In some
embodiments, the B7-H4 antibody-drug conjugate s biodegradable and biocompatible, and/or
exhibits high drug load and strong binding to a target antigen.
[1158] In some embodiments, the present disclosure provides a B7-H4 antibody-drug conjugate,
comprising a B7-H4 targeting motety (e.g., an antibody} and one or more Linker-Drug moieties,
wherein the targeting moiety 1s covalently linked to the one or more Linker-Drug moigties,
[116] In some embodiments, the B7-H4 targeting motety 1s an antibody, a cysteine engineered
antibody, or a modified antibody.
{117} In some embodiments, the B7-H4 targeting motety 15 a B7-H4 antibody, a cysteine
engineered B7-H4 antibody, or a modified B7-H4 antibody.
{118] In some embodiments, the B7-H4 targeting motety 1s a B7-H4 antibody.
[119] In some embodiments, the B7-H4 targeting motety is a cysteine engineered B7-H4
antibody.

126} Insome embodiments, the B7-H4 targeting moiety is a modified B7-H4 antibody.
| g 2 : )
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{121} In some aspects, the present disclosure provides a B7-H4 antibody-drug conjugate,
comprising a8 B7-H4 targeting motety (2., an antibody) and one or more Linker-Drug moieties
covalently linked to the targeting moiety, wherein:

each Linker-Drug moiety comprises a Multifunctional Linker that connects the targeting
motety 1o onte of more Drug Units {e.g., one or more therapeutic agents (D)) through intermediacy
of a Releasable Assembly Unit for each Drug Unit, and connects a hydrophilic group to the Drug
Units of each Linker-Dirug moiety;

the Releasable Assembly unit is capable of releasing free drug in proximity to a target
site targeted by the targeting moiety; and

the Multifunctional Linker comprises a peptide moiety between the targeting moiety and
the hydrophilic group, wherein the peptide motety comprises at least two amino acids.
{122} In some aspects, the present disclosure provides a B7-H4 antibody-drug conjugate,
comprising a B7-H4 targeting moiety {e.g., an antibody) and one or more Linker-Drug moieties
covalently linked to the targeting moiety, wherein

each Linker-Divug moiety comprises a Multifunctional Lanker that connects the B7-H4
targeting moiety to one or more Drug Units (e.g., one or more therapeutic agents (1)) through
mtermediacy of a Releasable Asserobly Unut for each Drug Unit, and connects a hydrophilic
group to the Drag Units of each Linker-Drug moiety; and

the Releasable Assembly unit is capable of releasing free drug m proxinity to a target
site targeted by the targeting moiety.
[123] In some aspects, the present disclosure provides a B7-H4 antibody-drug conjugate of

Formula ('}
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@,
wherein
a 18 an integer from 1 to 3,
as 1s an integer from O to 1,
a4 15 an nteger from 1 to about §;
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as is an integer from 1 to 3,

diz s an integer from 1 to about 12;

ANTIBODY is a B7-H4 antibody, a cysteine engineered B7-H4 antibody, or a modified
B7-H4 antibody;

L is a divalent linker moiety connecting the modified antibody to M”; of which the
corresponding monovalent moiety L* comprises a functional group W' that is capable of forming
a covalent bond with a reactive moiety of the antibody;

M is a Stretcher unit

LM is a bond, or a trivalent or tetravalent linker, and when LM is a bond, az is 1, when LM
is trivalent Hinker, ay is 2, or when LM is a tetravalent linker, a3 is 3;

L, when present, is a carbonyl-containing moiety;

M* comprises a peptide moiety that comprises at least two amino acids;

T! comprises a hydrophilic group and the _g__ between T! and M* denotes direct or
indirect attachment of T! and M4,

each occurrence of D mdependently i3 a therapeutic agent having a molecular weight
< about 5 k3a; and

each occurrence of LY independently is a divalent linker moiety connecting I to M™ and
comprises at least one cleavable bond such that when the bond 1s broken, D 1s released in an active
form for its intended therapeutic effect.
124
125

[124] Insome embodiment, I3 1s g cytotoxic drug moiety or a STING agonist drug moiety.
{1257 In some embodiment, D 15 a cytotoxic drug motety.
[126] Insome embodiment, D 1s a STING agonist drug moiety.

1271 In some embodiments, the antibody-drug conjugate is of Formula (1"} or (11"}

ANTIBODY PP My 3 MA____nga

21



WO 2022/147532 PCT/US2022/011119

ANTEBODYJ/ L M MA 7t

D gm).
[128] Insome aspects, the present disclosure provides a B7-H4 antibody scaffold, comprising a
B7-H4 targeting motety {e.g., an antibody) and one or more Linker moieties covalently linked to
the B7-H4 targeting motety.
[129] In some embodiments, the present disclosure provides a B7-H4 antibody scaffold of any

one of Formulae (I1)-(V}:
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wherein:
az 1s an integer from 1 to 3;
a:, when present, is an integer from 0 to 1;
asis an integer from 1 to about 5;

as 1 an integer from 1 to 3;
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dis ts an integer from 1 to about 12;

ANTIBODY 1is a B7-H4 antibody, a cysteine engineered B7-H4 antibody, or a modified
B7-H4 antibody;

LY is a divalent linker moiety connecting the antibody to M”; of which the corresponding
monovalent moiety L” comprises a functional group W' that is capable of forming a covalent bond
with a functional group of the antibody;

M is a Stretcher unit;

LM, when present, is a bond, or a trivalent or tetravalent linker, and when LY is a bond, a»
is 1, when LM is trivalent linker, a2 is 2, or when LM is a tetravalent linker, a2 is 3;

L?, when present, is a carbonyl-containing moiety;

M* comprises a peptide moiety that comprises at least two amino acids;

T! comprises a hydrophilic group and the -—%-- between T! and M” denotes direct or
indirect attachment of T! and M4,

each occurrence of WP, when present, independently is a functional group that is capable
of forring a covalent bond with a functional group of a therapeutic agent (D7) baving a
molecular weight < about 5 kDa; and

each occurrence of LY independently is a divalent linker moiety connecting WP or D to
M and LY comprises at least one cleavable bond such that when the bond is broken, D is
released n an active form for its intended therapeutic effect.
[136] The conjugates and scaffolds of the disclosure can include one or more of the following
features when applicable.
[131] Insome embodiments, dis 15 an mteger from 2 to 12, from 2 to 10, from 2 to &, from 2 to
6, from 2to 4, from 1 10 2, from 4 t0 10, from 4 t0 8, from 4 16 6, from 6 i0 12, from 6 to 10,
from 6108, from &to 14, from 8t 12, or from & to 10
{132} In some embodiments, dis is an integer ranging from 1 to 2 {e.g., diz 13 1 or 2}. In some
embodiments, diz s an integer ranging from 2to 4 {e.g.,, dis 15 2, 3, or 4}. In some embodiments,
dis 18 an integer ranging from 410 6 {e.g., diz 154, 5, or 6). In some embodiments, dis 13 an
mnteger ranging from 610 8 {e.g., diz 18 6, 7, or 8). In some embodiments, diz 15 an integer
ranging from 610 10 {eg, diz18 6, 7, &, 9, or 10}. In some embodiments, di2 13 6. In some

embodiments, diz is 7.
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1133} In some embodiments, diz 15 8. In some embodiments, diz 15 1 or 2. In some
embodiments, dis1s 1. In some embodiments, dis is 2.

{134] Insome embodiments, L7 is absent.

{135} Insome embodiments, each L’, when present, independently is *-Cy.yz alkyl-C(O)-**, *-
NH-Ci.1z alkyl-C(O}-**, or *-Cr.p alkyl-C{O}-NH-Ci.12 alky-C(O)-**, wherein * indicates
attachment to another L’ when present, or to LY, and ** indicates attachment to another L.° when
present, or to M™,

{136] In some embodiments, at least one L' is *-CHyYCH:-C(O)-** or is *-NH-CH,CH:-C(O)-
#% wherein * indicates attachment to another L’ when present, or to LY; and ** indicates
attachment to another L’ when present, or to M*.

{137} Insome embadiments, a; is 2 or greater, at least one L’ is *-{1.12 alky-C{O)-**, and at
least one L is *-NH-Cj.p» alkyl-C(0)-**

[138] Insome embodiments, each L’ is *-CHCH,-C{O)-NH-CH,CH-C(O)-** or ¥*NH-
CHCH,-C(O}-CHCHL-C{O)-**, wherein * indicates attachment to LM, and ** indicates
attachment to M,

[139] Insome embodiments, as 15 1. In some embodiments, a4 1s 2. In some embodiments, as 13
3.

Variable LT and L” for conjugation to the B7-H4 antibody or cysieine engineered B7-H4
antibody

[146] In some embodiments, LT is a divalent linker moiety. In some embodiments, LY is a
divalent linker moiety connecting the cysteine of the B7-H4 antibody or cysteine engineered B7-
H4 antibody to M. In some embodiments, LY is a divalent linker moiety connecting the cysteine
of the B7-H4 antibody to M. In some embodiments, L™ is a divalent linker moiety connecting
the cysteine engineered B7-H4 antibody to M.

{141} In some embodiments, L is the corresponding monovalent moiety. o some
embodiments, L is the corresponding monovalent moiety of LY when not connected to the
cysteine of the B7-H4 antibody or the ¢ysteine of the cysteine engineered B7-H4 antibody. In
some embodiments, L” is the corresponding monovalent moiety of LY when not connected to the
cysteine of the B7-H4 antibody. In some embodiments, L' is the corresponding monovalent
moiety of LY when not connected to the cysteine of the cysteine engineered B7-H4 antibody.

{142} In some embodiments, each LY, when not connected to cysteine of the B7-H4 antibody or
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cysteine of the cysteine engineered B7-H4 antibody, comprises a terminal group WY
{143] Insome embodiments, L* comprises a terminal group W¥, in which each W¥

mdependently is:

2. SapiA i
1y FoH, @ TR, st
(3) ~N ;
N &) ~e=N O
(4y ON " ﬁ © ’
(50 ;
H O
N i
/4’ o }F‘. }iN" R“QK
(7y © © ) Y,
(8,} o] piK
RiK o
fy {
TN K
}J RIK an R HN%—;
. °© ""R.EK
LEO) bl
RN o a4
o= G PR \P\;'Rz
NN \ )
X s N\
(13) § O_f-‘i)\x@a . s—(’\ P °
c-{ o
.:s.,/N"N\,? Cor
wherein

ring B is cycloalkyl, heterocycloalkyl, aryl, or hetercaryl;

R¥ is a leaving group,

R'4 is a suifur protecting group;

R*is hydrogen, an aliphatic, arvl, hetercaliphatic, or carbocyclic moiety; and

R* is C15 alky! and each of Z1, Z». 23 and Z7 is independently a carbon or nitrogen atom.
{144] In some embodiments, each R™ is halo or RC(Q)O-, in which R is hydrogen, an

aliphatic, heteroaliphatic, carbocyclic, or heterocycloalkyl motety.
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{145} In some embodiments, each R' independently 1s
1 Rs‘!
R%  gsz ¥ LLOORSS
. Rsz
%MQS%R“ o I |
2 . or R®Y TCOOR® iy whichris 1 or 2 and each of RY, R and R¥ is

mdependently hydrogen, an aliphatic, hetercaliphatic, carbocvcelic, or heterocycloatkyl moiety.

S5 iy

i : Y
o~

. P . Sy .
[146] In some embodiments, W’ is . In some embodiments, Wiz ©

o

2
"5 N g\jij}%.
/ 2

[147] In some embodiments, when W’ is © , wherein LY comprises ©
Variable LY and LY for conjugation to the modified B7-H4 antibody

[148] Insome embodiments, LY is formed by the reaction between a functional group {e.g.,
Wy of L” and a reactive moiety {e.g., the modified-GleNAc moiety of *-GleNA¢-$7-A”) of the
modified antibody.

{149] In some embodiments, L¥ comprises a triazoly! formed between the functional group
(e.g., W5 of LY and the reactive moiety {e.g., the modified-GleNAc moiety of *-GleNAc-87-A)
of the modified antibody.

{156} Insome embodiments, each L, when not connected to the modified B7-H4 antibody,
comprises a terminal group W',

{151} Insome embodiments, at least one W'is

{R'B,
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(R ! 2"}&42

"’fii[R‘l 1

. oF

wherein

R¥ 15 hydrogen, halogen, Cias alkyl (e.g., Cius alkyl), Ceas cycloalkyl, 6- to 2d-membered
heterocycloallyl, Ceos aryl, 6~ 1o 24d-membered heteroaryl, «(Cioq alkyD-{Ceaq cycloalkyl), Cy.
24 alky-(6- to Z4-membered heterocycloalkyl), ~{(Ciaq alkyli-(Ceoaq aryly, or ~(Ciaq alky}-(6- to
24-membered heteroaryl),

wheremn the (.4 alkyl is optionally nterrupted by one of more 3, N or S, and wherein the
Croaalkyl {e.g., Cis alkvl}, Coas cycloalkyl, 6~ to Z4-membered heterocycloalkyl, Cezs aryl, 6-to
24-membered heteroaryl, -(Cios alkyD-(Ceaa cycloalkyl), -{Cras alkyh-{6- to 24-membered
heterocycloalkyl), ~(Ciog alky}-{Csas aryi), or <(Ciag alkyl}-(6- to 24-membered heteroaryt) is
optionally substituted with one or more Ci-Cyo alkyl, Cz-Cy alkenyl, (-Cpo atkynyl, O5-Cio
cycloatkyl, -O(C1-Crn alkyl), -O(C:-Ciz alkenyl), -O{Ca-Ciz alkynyly, ~-O{Cs-Cr2 cveloalkyl),
halogen, amino, oxo, or sifyl,

wherein the Ci-Cypo alkyl, Co-Cio alkenyl, Co-Coo alkynyl, Ci-Cyz cyeloalkyl, -G{Ci-Cyz
alkyh), -O(Ca-Crzalkenyl), -O(C-Crz alkynyl), -O(C3-Cir cycloalkyl} is optionally substituted, and
wherein the C1-Ciz alkyl, Ci-Ciz cveloalkyl, -O(Ci-Ciz alkyl), or -O{Cs-Ciz cycloalkyl) s
optionally interrupted by one of more G, N, or §;

R1% is hydrogen, halogen, Ci4 alkyt (e.g., Cis alkyl), Ceas cycloalkyl, 6- to 24-membered
heterocycloalkyl, Ceas aryl, 6- to 24-membered hetercaryl, (Ci.24 alkyD}-(Cea4 cycloalkyly, (Ci.
2 alkyh-(6- to 24-membered heterocycloalkyl), -(Ciag alkvl3-(Csz4 arvl), or -{Cizq alkyD-(6- to

24-membered heteroaryl),

3%
~1
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wherein the Ciro alkyl (eg, Cig alkyl), Csas cycloalkyl, 6- to 24-membered
heterocycloalkyl, Ces aryl, 6- to 24-membered hetercaryl, -{Ci.24 alky}-(Cs24 cycloatkyly, «(Cr.
2 alkyy-(6- to 24-membered heterocycloalkyt), -(Cros alkvD3{Csza aryl}, or {Crag alkyD-(6- to
Z4-membered hetercaryl} 1s optionally substituted;

each R'¥independently is hydrogen, Cioa alkyl (e.g., Ci alkyl), Co2e cycloalkyl, 6- to 24-
membered heterocycloalkyl, Csoq aryl, 6- to 24-membered heterocaryl, -(Cizg alkyl-(Ceos
cycloalkyl), «(Ci4 alkyl-(6- to 24-membered heterocycloalkyl), -(Cr.as alkyD-(Csas arvi), or -{Cr.
24 alky}-(6- to 24-membered heteroaryl);

each R'¥ independently is halogen, -OR'Y, -NQO;, -CN, -8{OnR!", Cr.2s alkyl (e.g., Cie
alkvly, Ceas cycloalkyl, 6- to 24-membered heterocycloalkyl, Ceas aryl, 6- to 24-membered
heteroarvl, -{Ci.24 alkyl}-(Cea4 cvcloalkyl), {Cras alkyl}-(6- to 24-membered heterocycloalkyl), -
{Cis alkyD-(Coq aryl), or -(Cra4 alkyl}-(6- to 24-membered hetercaryl); and

7 1S an integer ranging from 0 to 8.

R

iR

1541 In some embodiments, each R' is hydrogen. In some embodiments, w is 0. In some
> )’ Rty

embodiments, RY is hydrogen.

[155] Insome embodiments, at least one W'is

28
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{156] In some embodiments, at least one W' is
{157] Insome embodiments, at least one R'% is an electron-withdrawing group (e.g., a group
with a positive value for the Hamamett substituent constant ¢). In some embodiments, suitable
electron-withdrawing groups are known in the art. In some embodiments, at least one R'¥ is
halogen {e.g., F or Cly, -OR'Y, -NO,, -CN, -S(OpR", substituted C1-Ci2 alkyl, or substituted Ce-
Ciaryl, wherein at least one of the substituents is an electron-withdrawing group. In some
embodiments, at least one R'% is fluorinated C1-Cir alkyl (e.g., -CFs3), fluorinated Cs-Cip aryl
{e.g., -CeFs), or haloalkylated Cs-Crzarvl {e.g., -[3,5-(CF:(CeHs)]).

[158] Insome embodiments, at least one W¥ is

ot

(G

"w;gw %

R ity
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{160] In some embodiments, at least one W' is ; OF

{161] In some embodiments, each R'Yis hydrogen. In some embodiments, w is 0.

{162} In some embodiments, at least one W is WLN*

;or (b

[164] Insome embodiments, each W is
[165] In some embodiments, each LY, when connected to a B7-H4 modified antibody,

comprises a linking group W

[N
<
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‘:Rmi):(z

{166] In some embodiments, at least one W' is

[167] In some embodiments, at least one W' is

GRS

“'m;Rm

RH

s L Or

{168] In some embodiments, at least one W' is

[169] In some embodiments, at least one W' is or

3
pnni
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‘:Rmi):(z

.. &
{178] Insome embodiments, at least one W' is : 5555

Stretcher Unig M?

*
{171} Insome embodiments, M” is (1}

© b a0 F

* * %

(12‘;



WO 2022/147532 PCT/US2022/011119

/{/\/ W o

(13) * (14 o ; or

(15) 0 ;

wherein * denotes attachment to LY or LY and ** denotes attachment to LM or M#,
each Res independently 1s NH or (;

each Rs independently 1s ~C{0)}NRs~ or ~NRs-C(0O)~;

each Rs independently s hydrogen, Cr.s alkyl, Ce.10 arvl, Cag cycloalkyl, COOH, or
CO0-Cyp alkyl;

Ry 15 a bond or -NRs-{TRoR2 }-C(0)-;

each Roo and Ryy independently 1s hydrogen, (1.6 alkvl, Csqo aryl, hydroxylated Ce.io
arvl, polyhydroxvlated Ce.10 aryl, 5 to 12-membered heterocycle, Css cycloalkyl, hydroxylated
(g cycloalkyl, poivhydroxyiated Cas cycloalkyl, or a side chain of a natural or unnatural amino
acid;

each R” independently is -O-, -NR®, -(C1-Croalkyl)-, ~(C3-Ce cycloalkyl)-, -aryl-, -0-{C1-
Cyalkyl)-, {(Ci-Croalkyly-aryl-, -aryl-(Ci-Cro alkyl)-, (Ci-Croalkyl}-(Cs-Cg cveloalyl)-, -(C3-Cy
cycloalkyl3-{Ci-Cio alkyl)-, -(3- to 8-membered heterocycloalkyl)-, -(5- to §-membered
heteroarvl}-, -{Ci-Cio alky1}-(3- to 8-membered heterocycloalky -, -(Ci-Croalkyi}-(5- to 8-
membered heteroaryi)-, -(3- to 8-membered heterocycloalkyl}-{C1-Cioalkyh)-, (8- 10 8-

membered heteroaryD)-(C1-Cro alkyl)-, -O-C(O-{CHCH, O-(CHa Y-, -{(CH2CHL O, o1 -

{CHCHLO)-(CHo o
each by independently 1s an integer ranging from 0 to §;
each ey independently 1s an mieger ranging from 0 to §;
each fy mdependently is an integer ranging from 1 to 6;
each t» mdependently 1s an juteger ranging from 1 10 12; and
each gz independently 1s an integer ranging from 1 to 4.

[172] In some embodiments, b is 0. In some emboduments, biis 1.

23
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1173} In some embodiments, each fi independently 1s 1 or 2. In some embodiments, fi s 1. In
some embodimenis, ) is 2.

1174} Insome embodiments, gz 15 1 or 2. In some embodiments, gz 15 1. In some embodiments,
o is 2.

{178] In some embodiments, £ is an integer ranging from 4 to 6.

{176] In some embodiments, R7 5 «{Ci-Cio alkyl)-, -0-(C1-Cs alkyl)-, {CHCHO)-, -0-C(O)-

{CH:CH2O0)~(CH2)2- o {CHCH0)-(CH ).

{177} Insome embodiments, R’ is -O-, -NH, -N(CHs), -CH;-, {CHz)-, (CHo)s-, -0-C{O)-
(CHzCHRO)-{(CH: -, (CH2CHRO) «(CHz Yo, «{(CHCH2O Y- {CHo Yo, -{(CHoCHROY-(CHa Yo, 01 -
{CHCH O)e(CHz -

[178] It is understood that for embodiments of MF, ¥ denotes attachment to LY or LF and **
denotes attachment to LM or M*,

[179] In some embodiments, MT is:

o o . H o
*\/V\/U\** */\A** \v/\h,,NT{J/\OM**
H ;{2 ((3) 0 =

;{4)
Q 'e) E F
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o o oo
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{188} Insome embodiments, M is: SR /2 .

{181] Insome embodiments, M’ is: &

{182] Insome embodiments, M” is:

O O H Oy O
* /\\/LN/\\\/O\/’\O/\)J\\NA\/G\/\ o f\/i\i\: (/\ /,/LwN :
H H 3

K d

[183] Insome embodiments, M' is:

o) o )
Y
,\,/\O/LL\N{?\/O}E/\N)L\/YN\/JL\M
H H
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D o
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H 2 H )

{184] In some embodiments, MF is:

{185] In some embodiments, M” is:

{186] In some embodiments, MY is:

3
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Variable LM

{187} Insome embodiments, L™ is a bond (e.g., a divalent linker or having 2 arms) or a multi-
armed linker {e.g., trivalent or tetravalent or having 3 or 4 arms), wherein each arm may be the
same of different.

{188] Insome embodiments, LY is a bond (e.g., a divalent linker or having 2 arms) or a multi-
armed linker (e.g,, tetravalent or having 4 arms; trivalent having 3 arms}, wherein each arm may
be the same or different.

{189] It is understood that the term “arm”, as used herein, refers to a portion of L™ which is (1)
attached to M when present, or {2) attached to L’ when present or attached to M* when L’ is
absent.

{198} Insome embodiments, LY is a bond (e.g., a divalent linker or having 2 arms).

{191] Insome embodiments, L™ is a multi-armed linker {e.g., trivalent or tetravalent or having
3 or 4 arms), wherein each arn may be the same or different. In some embodiments, LM is a
multi-armed linker (e.g., trivalent or tetravalent or having 3 or 4 arms).

{192] Insome embodiments, LM is a trivalent linker having 3 arms, wherein each arm may be

the same or different. In some erobodiments, LM

is a trivalent inker having 3 arms, wherein each
arm may be the same. In sore embodiments, LM 1s a trivalent linker having 3 arms, wherein
each arm may be different.

[193] Insome embodiments, LM is a tetravalent linker having 4 arms, wherein each arm may be
the same or different. In some embodiments, LM is a tetravalent linker having 4 arms, wherein
each arm may be the same. In some embodiments, LM is a tetravalent linker having 4 arms,
wherein each arm may be different.

{194] In some embodiments, a» 13 2 and LM ig

(H

3
N
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7

wherein:

2 denotes attachment to M” when present, or attachment to L” or L when M” is absent;

Y1 denotes attachment to L' when present, or attachment to M” when L” is absent;

R;and R'; are each independently hydrogen, an optionally substitited Cisalkyl, an
optionally substituted Cr. alkenyl, an optionally substituted Cos alkynyl, an optionally
substituted Ca.i0 branched alkyl, an optionally substituted Cs.¢ cycloalkyl, an optionally
substituted Cs.io aryl, an optionally substituted heteroaryl, an optionally substituted Cis
heteroalkyl, Cisalkoxy, aryloxy, Cis heteroalkoxy, Crcalkanoyl, an optionally substituted
arylcarbonyi, Cosalkoxycarbonyl, Cogalkanoyloxy, arylcarbonyloxy, an optionally substituted
Cosalkanoyl, an optionally substituted Crs alkanoyloxy, an optionally substituted (o
substituted alkanovioxy, -COOH, or -CO0-Cis alkyl;

each of ¢1, ¢, ©3, €4, €5, ¢7, and cg, when present, is an integer independently ranging
between 0 and 10; and

each of di, dy, ds, du, ds, and dy, when present, 1s an integer independently ranging
between 0 and 10,

{195} Insome embodiments, a> 15 2 and LM is

[N
<3
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(7) o or(®)
wherein:

%

3 denotes attachment to M

Y denotes attachment to L when present, or attachment to M* when L’ is absent;

Rz and R'; are each independently hydrogen, an optionally substituted Cis alkyl, an
optionally substituted Crs alkenyl, an optionally substituted Cos alkynyl, an optionally
substituted Cs.10 branched alkyl, an optionally substituted Cs.z cycloalkyl, an optionally
substituted Cs.ip aryl, an optionally substituted heteroaryl, an optionally substituted Ci.6
heteroalkyl, Cisalkoxy, aryloxy, Cis hetercalkoxy, Crsalkanoyl, an optionally substituted
arylcarbonyl, Crs alkoxycarbonyl, Cos alkanoyloxy, arvicarbonyloxy, an optionally substituted
Cagalkanoyl, an optionally substituted Cog alkanoyioxy, an optionally substituted Cas
substituted alkanovioxy, -COOH, or -CO0-C i alkyl;

each of ¢, ¢z, ¢35, €4, €3, €7, and ¢a, when present, 1s an integer mdependently ranging
between 0 and 10; and

each of di, do, ds, du, ds, and dr, when present, is an integer independently ranging

between 0 and 10,

{196] Insome embodiments, > is 2 and LM is

38
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{197] In some embodiments, a2 1s 2 and LM is Yi,

[198] In some embodiments, ¢, €2, €3, €4, €3, ©7, and c¢s, when present, are each independently 1,
2,3, 4,5,6,7, 8,9, or 10. In some embodumnents, ¢, €, ¢, €4, €3, €7, and ¢p are sach
mdependently 0 or 1. In some embodiments, ¢, ¢, €3, ¢4, ¢35, ¢7, and ¢s are each independently 1,
2,3,4,5,6,7, 8,9, or 10. In some embodiments, ¢, €2, 3, €4, €3, 7, and ¢ are each
mdependently 0, 1 or 2. In some embodiments, ¢, ¢z, €3, ¢4, €35, ¢7, and ¢s are each independently
0. In some embodiments, ¢, ¢z, €3, €4, ¢35, &7, and ¢s are each independently 1. In some
embodiments, 1, ¢, €3, ¢4, €5, €7, and ¢s are each independently 2.

{199} In some embodiments, di, do, ds, dy, ds, and d7, when present, are each independently 1,

2,3,4,5 6,7 8,9 or 10 Insome embodiments, di, &, ds, da, ds, and dy are each independently

2,

e

0 or 1. In some embodiments, dy, d», ds, dy, ds, and d7 are each independently 1, 2,3, 4,5, 6,7, &,
9, or 10. In some embodiments, di, dz, ds, d4, ds, and d7 are each independently 1, 2,3, or 4. In
some embodiments, di, ds, ds, ds, ds, and d are each independently 1. In some embodiments, di,
do, d3, da, ds, and d7 are each independently 2. In some embodiments, di, ds, ds, d4, ds, and d7 are
each independenily 3. In some embodiments, di, do, d3, d4, ds, and d7 are each independently 4.
{268} In some embodiments, Ry and R'; are each independently hvdrogen, Ci.e alkyl, Ce.io arvl,
Ca.g cycloalkyl, -COOH, or -COO-Crs alkyl In some embodiments, R and R’ are each
mdependently hydrogen or Ciealkyl In some embodiments, R» and R’ are each independently
hydrogen. In some embodiments, Ro and R are each independently Cisatkyl

{261] In some embodiments, LM is:

#( %

) RIS R

3
O
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{202} Insome embodiments, a2 18 3 and 1M 15

40
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Fr Yy
(16} “ , (17

wherein:

b
5
3 ] . [z 4 .

$ denotes attachment to M® when present, or attachment to LF or L™ when MF is absent;

Y denotes attachment to 1Y when present, or attachment to M® when L7 is absent;

Roand R are each independently hydrogen, an optionally substituted Cygalkyl, an
optionally substituted Crs alkenyl, an optionally substituted Coss alkynyl, an optionally
substituted a0 branched alkyl, an optionally substituted Cs.g cycloalkyl, an optionally
substituted Cs.io aryl, an optionally substituted heteroaryl, an optionally substituted T
heteroalkyl, Crsalkoxy, aryloxy, Cig heteroalkoxy, Casalkanoyl, an optionally substituted
arylcarbonyi, Cos alkoxycarbonyl, Czs atkanoyloxy, arylcarbonyloxy, an optionally substituted
(s alkanoyl, an optionally substituted 6 alkanovioxy, an optionally substituted Crs
substituted atkanoyloxy, -COOH, or -C00-C 16 alkyl;

each of ¢1, ¢, ¢3, ¢4, C3, Cs, €7, and ¢g 1s an integer independently ranging between 0 and
10,

each of di, dz, da, da, ds, ds, drand de 15 an integer independently ranging between 0 and
10; and

each of e1, &2, 3, €4, €3, €5, €7, and ez is an integer independently ranging between 0 and
10.

{283] In some embodiments, azis 3 and LM is

41
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(16) : ,(17) "
wherein:

b

{ denotes attachment to M*;

Y1 denotes attachment to L when present, or attachment to M* when L is absent;

R; and R'; are each independently hydrogen, an optionally substituted Cisalkyl, an
optionally substituted Co6 alkenyl, an optionally substituted Co¢ alkynyl, an optionally
substituted Czg branched alkyl, an optionally substituted Cas cycloalkyl, an optionally
substituted Ce.o aryl, an optionally substituted hetercaryl, an optionally substituted Cis
heteroalkyl, Cigalkoxy, aryloxy, Crsheteroalkoxy, Cogalkanoyl, an optionally substiuted
arylcarbonyl, Crealkoxycarbonyl, Cos alkanovloxy, arvicarbonyloxy, an optionally substituted
Cosalkanoyl, an optionally substituted (o atkanovloxy, an optionally substituted Cas
substituted alkanovioxy, ~-COOH, or -COO-Chug alkyl;

each of ¢1, 2, €3, ¢4, C3, Cs, €7, and ¢z 18 an integer independently ranging between O and
10;

each of dy, do, ds, da, ds, ds, dvand dg is an mnieger independently rangimg between 0 and
10; and

each of e1, e, &3, &4, €3, €5, €7, and e 18 an mteger independently ranging between 0 and

[204] Insome embodiments, a; is 3 and LM is

g
O\\;‘:

{285] In some embodiments, az is 3 and LM is AL

e
3
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{206] Insome embodiments, -LM-(L - is:

o e
o ¥ S
o Li 9 e I
SEWA S O G
H A\ o 0 T O
S0 L L0
- ey
O M
O "o Jor OFS .

(287} In some embodiments, wherein an amino acid unif has two attachment sites (1.e, a
terminal drug umt} one of the attachment sites shown above can be replaced, for example, by H,
OH, or a T3 unsubstituted alkyl group.

[208] In some embodiments, when LM is a multi-armed linker and not yet connected to the
Stretcher unit MP, W™ ig a terminus of LM and each occurrence of WM independently i3
hydrogen, a protecting group, a leaving group, or a functional group that is capable of conneciing
LM to M by forming a covalent bond.

{209} In some embodiments, WM is an amine protecting group. In some embodiments, W is

BOC.

{212} In some embodiments, WM is BOC, and LM is

{213} Insome embodiments, W™ comprises an amine group. In some embodiments, WM

comprises ~C{O}-(CHa)w-NH,, wherein w is an integer from 1 to 6. In some embodiments, WM is
~C{O)-CH:-NH,.
44
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{214} Insome embadiments, WY is -C{0}-CH;-NH: and LM is 2

Y4
e
5 M
N Y
S < :\o/ !
N
{215] Insome embodiments, WM is -C{0}-CH;-NH; and LM is Yio

{216} In some embodiments, WM is H.

VYariable L7
{217} Insome embodiments, each L’ is absent. In some embodiments, each L’ is a carbonyl-
containing moiety.

[218] It s understood that for embodiments of L°, * indicates attachment to another L' when
LM .

present, or to and ** indicates attachment to another L” when present, or to M.

[219] Insome embodiments, each L?, when present, independently is *-Cip alkyl-C(0O)-%% *-
NH-Ci. alkyl-C(O)-** or *-Ciyg alky-C(O-NH-Chpp alky-C(O)-¥%,

In some embodiments, at least one L* is *-Ci.y2 alkyl-C{O)-**,

In soroe embodiments, at least one LY is *-CHL,CH:-C(O)-**,

In some embodiments, L7 is *-CHyCH-C(O)-**,

In sorne embodiments, (L7)as 18 *-CHaCHo-C{O)-%%.

]

{221}

{222

{223

{224] In some embodiments, at least one LY is *-NH-C .12 alkyl-C{O)-**.

{225] Insome embodiments, at feast one LY is *-NH-CHCHz-C{O)-**.

[226] Insome embodiments, L7 is *-NH-CHyCH,-C(O)-**.

{227} Insome embodiments, (L ) is *-NH-CHCH-C{O)-%.

{228] Insome embodiments, at least one L7 13 #-Ci.p alkyl-C{O)-NH-C .12 alkyl-C(0)-#%,
| Insome embodiments, at least one L is *-CHaCHo-C(O)-NH-CH CHL-C(O)-**.

{238} In some embodiments, L’ is *-CHyCHz-C{O)-NH-CHCH-C{O)-#%,

{231} Insome embodiments, {L7)y is *-CHCHo-C(O)-NH-CH CHL-C(O)-**.

{232} Insome embodiments, as is 2 or greater, at least one L' is *-Cr.p alkyl-C{O)-** and at

least one LY is *-NH-{'1.12 alky-C(O)-+*
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{233} In some embodiments, (L7 )y is *-CHyCH-C{O)-NH-CHCHo-C(O)-#*.
{234] Insome embodiments, (L7} is *NH-CH CH-C(O)-CHCH-C{0)-5 %

Variable M

{235} Insome embodiments, M® is a linker moiety that is capable of connecting one or more
drugs and one or more hydrophilic group to LY or LY In some embodiments, M* conprises a
peptide moiety of at least two amino acids. In some embodiments, amino acid is referred to
herein as “AA” and amino acids as “AA’s”.

1236} Insome embodiments, the pepiide moiety 15 a moiety that is capable of forming a
covalent bond with a -LP-I> unit and allows for the attachment of multiple drugs. In some
embodiments, the peptide moiety comprises a single AA unit or has two or more AA uniis {e.g.,
from 2 to 10, from 2 10 &, or 2, 3, 4, S or 6} wherein the AA units are each independently a
natural or non-natural amino acid, an amino alcohol, an anmino aldehyde, a diamine, a polyamine,
or combinations thereof. In some embodiments, mn order to have the requisite number of
attachments, at least one of the AA uruts will have a functionalized side chain to provide for
attachment of the -L°-D unit. Tn some embodiments, exemplary functionalized AA units {e.g.,
amino acids, amino alcohols, or amino aldehydes) include, for example, azido or alkyne
functionalized AA units {e.g., amino acid, amino alcohol, or amine aldehyde modified to have an
azide group or alkyne group). In some embodiments, the azide group or alkyue group 1s for
attachment using click chenustry.

[237] Insome embodiments, the peptide moiety has 2 to 12 AA units. In some embodiments,
the pepiide molety has 2 to 10 AA units. In some embodiments, the peptide motety has 210 6
AA umits, In some embodiments, the peptide motety has 2, 3,4, S, or 6 AA gnits,

[238] In some embodiments, the peptide molety has 2 AA units. In some embodiments, the
peptide moiety has 3 AA units. In some embodiments, the peptide moiety has 4 AA units. In
some emboduments, the peptide moiety has 5 AA anits. In some embodiments, the peptide
moiety has 6 AA units,

{238 In some embodiments, attachment within the peptide moiety or with the other
components of the conjugate, intermediate thereof, or scaffold, can be, for example, via amino,
carboxy, or other functionalities. In some embodiments, each amino acid of the peptide moiety

can be independenily I or L isomer of a thiol containing amine acid. In some embodiments,
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each amino acid of the peptide moiety can be independently a D 1somer of a thio! containing
amino acid. In some embodiments, each aming acid of the peptide moiety can be independently
an L isomer of a thiol containing amine acid. In some embodiments, the thiol contamning aming
acid can be, for example, cysteine, homocysteine, or penicillamine.

{246} In some embodiments, each amino acid that comprises the peptide moiety can be
mdependently the L or D 1somer of the following amino acids: alanine (including B-alanine),
arginine, aspartic acid, asparagine, cysteine, histidine, glycine, glutamic acid, glutamine,
phenylalanine, lysine, leucine, methionine, serine, tyrosine, threonine, tryptophan, proline,
ornithine, penicillamine, aminoalkynoic acid, aminoalkanedioic acid, heterocyclo-carboxylic
acid, citrulline, statine, diaminoalkanoic acid, sterecisomers thereof, or derivatives thereof,
241} Insome embodiments, each amino acid that comprises the peptide moiety is
mdependently cysteine, homocysteine, penicillamine, ornithine, lysine, serine, threonine,
glveine, glutamine, alanine, aspartic acid, glutamic acid, selenocysteine, proline, glveine,
isoleucing, leucine, methionine, valine, alanine, or a stereoisomers thereof,

242} Insome embodiments, the peptide molety comprises a monopeptide, a dipeptide,
tripepitde, tetrapeptide, or pentapeptide. 1o some embodiments, the peptide moiety comprises a
pentapeptide.

[243] 1In some embodiments, the peptide moiety comprises at least about five amino acids {e.g.,
5,06,7, 8,9, or 10 amino acids). In some embodiments, the peptide moiety comprises at most
about ten amino acids.

[244] In some embodiments, each amino acid that comprises the peptide moiety independently
1s glycine, serine, glutamic acid, lysine, aspartic acid, and cysteine,

243} In some embodiments, the peptide moiety comprises at least four glycines and at least
one serine, e.g., (glycine)s and serine wherein the serine 1s at any position along the peptide
chain, such as, for example, (serined-(glycinel; {glycme}-(sernel-(glycmel; (glycineh-(serme)-
{glycined,; (glveinep-(serine)-{glvcine); or {glycinels~(serine).

[246] In some embodiments, the peptide moiety comprises {glycinel-~(serine) or {serine)-
{siyomel. In some embodiments, the peptide motety comprises {glycinejs-{serine}. In some
embodiments, the peptide moiety comprises (sering)-{glycines.

2471 In some embodiments, the peptide molety comprises at least four glycines and at least

one glutamic acid e.g., {glycinels and glutamic acid, wherein the glutamic acid is at any position

_x:._
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along the peptide chain.

{248] In some embodiments, the peptide moiety comprises (glutamic acid}-(glycine}s or
{glycinel-{glutamic acid}.

{24%] In some embodiments, the peptide moiety comprises (P-alanine}-(glveines-(serine)
wherein the serine 1 at any position along the peptide chain.

{256} In some embodiments, the peptide moiety comprises (glycine)s-(serine}-{glutamic acid)
wherein the serine 13 at any position along the peptide chain. In some embodiments, the peptide
motety comprises {P-alanine}-{glycine)s-{serine}-(glutamic acid} wherein the serine is at any
position along the peptide chain.

{251} In some embodiments, the peptide moiety comprises {glycine}is-(serine), wherein the
peptide moiety is attached to L* when present, or to LM when L7 is absent, via one of the glycine;
the peptide moiety is attached to T' when present, via the serine; and the peptide moiety is
attached to LP when present, via the serine.

[252] In some emboduuents, the peptide motety comprises (setine}-{glycine}ia, wheremn the

M when L is absent, via the serine; the

peptide motety is attached to L* when present, or to L
peptide moiety is attached to T! when present, via the glycine; and the peptide moiety is attached
to LD when present, via the serine.

[253] Tt is understood that for embodiments of the peptide moiety, ¥ indicates attachment to L
when present, or to L™ when L7 is absent. In some erobodiments, ** indicates attachment to T!

when present, or —OH when T is absent. In some embodiments, ¥¥* indicates attachient to LY

u O
i N L
G 1~4 O

. . . N wkdk
2541 In some embodiments, the peptide moiety comprises

when present, or hydrogen when L is absent.

1255} In some embodiments, the peptide molety comprises {glycine)-(serine}, wherein the
peptide moiety is attached to L7 when present, or to LM when L7 is absent, via the glycine, the
peptide moiety is attached to T' when present, via the serine; and the peptide moiety is attached
to LY when present, via the serine.

1286} In some embodiments, the peptide molety comprises {glycine)-(serine}, wherein the
peptide moiety is attached to L when present, or to LM when L7 is absent, via the serine; the

peptide moiety is attached to T! when present, via the glycine; and the peptide moiety is attached
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to LP when present, via the serine.
H j}\
* hY o
N7 YT

Fkdk

{2571 In some embodiments, the peptide motety comprises

[238] In some embodiments, the peptide moiety comprises {glycinels-~(serine), wherein the
peptide moiety is attached to L when present, or to LM when L is absent, via one of the glycine;
the peptide moiety is attached to T' when present, via the serine; and the peptide moiety is

attached to LP when present, via the serine.

u 9
* T N\)L\x*
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1288 In some embodiments, the pepiide molety comprises

266 In some embodiments, the peptide moiety comprises (serine)-{glycinels, wherein the
peptide moiety is attached to L? when present, or to LM when L7 is absent, via the serine; the
peptide moiety is attached to T' when present, via one of the glycine; and the peptide moiety is

attached to LY when present, via the serine.

y O
W-"‘N ’*'ﬁ‘
N/\”T
ol o6l
{261} In some embodiments, the peptide molety comprises
v 9

262} Insome embodiments, the peptide moiety comprises

[263] In some embodiments, the peptide motety comprises (B-alaning)-{glycine);.a-(serme},
wherein the peptide moiety is attached to L when present, or to L™ when L7 is absent, via the p-
alanine; the peptide motety 1s attached to T' when present, via the serine; and the peptide moiety

is attached to L” when present, via the serine.
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H
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{264} In some embodiments, the peptide molety comprises

{268] In some embodiments, the peptide moiety comprises {B-alanine)-(glvcinels-(serine),
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wherein:
the peptide moiety is attached to L when present, or to LM when L7 is absent, via the -

alanine; the peptide moiety is attached to T' when present, via the serine; and the peptide moiety

O
Ny /’\/’!LC\ g\(ﬁ\“

is attached to L” when present, via the serine.

O
{266} In some embodiments, the peptide motety comprises

2671 In some embodiments, the peptide moiety comprises {glycinehs~-{glutamic actd), wherein
the peptide moiety 1s attached to L® when present, or to LM when L* 1s absent, via one of the
alycine; the peptide moiety is attached to T' when present, via the glutamic acid; and the peptide
motety is attached to LY when present, via the glutamic acid.

268] In some embodiments, the peptide moiety comprises {glycine)ia-{gluatamic acid, wherem:
the peptide moiety is attached to L when present, or to LM when L” is absent, via the glutamic

acid; the peptide moiety is attached to T' when present, via the glycine; and the peptide moiety is

O
* N
WL
Ho gha
O ik

278} In some embodiments, the peptide moiety comprises {glycine)-(glutamic acid), wherein:

attached to L” when present, via the ghitamic acid.

{269} In some embodiments, the peptide moiety comprises

the peptide moiety 1s attached to L’ when present, or to L™ when L° is absent, via the glycine; the
peptide moiety is attached to T! when present, via the glutamic acid; and the peptide motety is

attached to LY when present, via the glutamic acid.

. . . ) O
{271} In some embodiments, the peptide moiety comprises -

1272} In some embodiments, the peptide moiety comprises {glycine)s-{glutamic acid}, wherein:
the peptide moiety is attached to L’ when present, or to L™ when L.° is absent, via one of the
glycine; the peptide moiety is attached to T' when present, via the glutamic acid; and the peptide

moiety is attached to L” when present, via the glutamic acid.

50



WO 2022/147532 PCT/US2022/011119

O
. N
W
H ol
0 E2 1

{274} In some embodiments, the peptide moiety comprises (ghitamic acidi-(glycine}iq,

273} Insome embodiments, the peptide moiety comprises
wherein: the peptide moiety is attached to L’ when present, or to LM when L’ is absent, via the

glutarnic acid; the peptide moiety 1s attached to T' when present, via one of the glycine; and the

peptide motety is attached to LP when present, via the glutamic acid.
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{2771 Insome embodiments, the peptide moiety comprises {glutamic acid}-(glycinels, wherein:

{275} In some embodiments, the peptide molety comprises

{276} In some embodiments, the peptide motety comprises

the peptide moiety is attached to L’ when present, or to LY when L7 is absent, via the glutamic
acid; the peptide moiety is attached to T' when present, via one of the glycine; and the peptide

moiety is attached to LP when present, via the glutamic acid.

s

[278] Insome embodiments, the peptide moiety comprises

{2791 In some embodiments, the peptide motety comprises {glutamic acid)-(glycine}, wheren:
the peptide moiety is attached to L when present, or to LM when L? is absent, via the glutamic
acid; the peptide moiety is attached to T! when present, via one of the glyvcine: and the peptide

moiety is attached to L” when present, via the glutamic acid.
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wE%

1288} In some embodiments, the peptide moiety comprises
[281] Insome emboduments, the peptide moiety comprises {B-alanine)-(glycine)a-{glutamic
acid), wherein

IM when L3 is absent, via the B~

the peptide moiety 1s attached to L° when present, or to
alanine; the peptide moiety is attached to T! when present, via the glutamic acid; and the peptide

motety is attached to LP when present, via the glutamic acid.

o] " o
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H H Sk 4\5\
282} Insome embodiments, the peptide moiety comprises o T
283} In some embodiments, the peptide molety comprises {B-alanine)-{glvcines-{elutamic
acid), wherem:
the peptide moiety is attached to L when present, or to LM when L” is absent, via the p-

alanine; the peptide moiety is attached to T' when present, via the glutamic acid; and the peptide

O o
~ N N/\WL o
H ]
e}
el P

[285] It is understood that for embodiments of M®, * indicates attachment to 1. when present,

moiety is attached to LP when present, via the glutamic acid.

{284} In some embodiments, the peptide molety comprises

or to LM when L is absent, ** indicates attachment to T', and *** indicates attachment to L.
i286] In some embodiments, the peptide moiety comprises {B-alanine}-(glvemej-(ghtamie
acid}, wherein:

the peptide moiety is attached to L’ when present, or to LM when L7 is absent, via the j3-
alanine; the peptide moiety 1s attached to T' when present, via the glutamic acid; and the peptide
moiety is attached to L” when present, via the glutamic acid.

1287} In some embodiments, the peptide molety comprises
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Variable LP

[288] Insome embodiments, each LP independently is a divalent linker moiety connecting D to
M2, In some embodiments, each LP comprises at least one cleavable bond such that when the
bond 1s cleaved, D s released in an active form for its intended therapeutic effect.

[289] Insome embodiments, LY comprises one cleavablie bond. In some embodiments, LD
comprises multiple cleavage sites or bonds.

[296] It is understood that each LP, prior to being connected to D, independently corresponds to
a monovalent moiety L

{201} In some embodiments, LY comprises a functional group capable of forming the cleavable
bond. Functional groups capable of forming the cleavable bond can include, for example,
sulfhydryl groups to form disulfide bonds, aldehyde, ketone, or hydrazine groups to form
hydrazone bonds, hydroxylamine groups to form oxime bonds, carboxylic or aming groups 1o
form peptide bonds, carboxylic or hydroxy groups to form ester bonds, and sugars to form
glycosidic bonds.

{292} Insome embodiments, each L” comprises a disulfide bond that is cleavable through
disulfide exchange, an acid-labile bond that is cleavable at acidic pH, and/or bonds that are
cleavable by hydrolases. In some embodiments, L¥ comprises a carbamate bond {i.e., -0-C{O)-
NR-, wherein R s hydrogen or alkyl or the like).

{293] Insome embodiments, the structure and sequence of the cleavable bond in LY can be
such that the bond is ¢leaved by the action of enzymes present at the farget site. In some
embodiments, the cleavable bond can be cleavable by other mechamsms.

{294] In some embodiments, the structure and sequence of the cleavable bonds in L” can be
such that the bonds are cleaved by the action of enzymes present at the target site. In some
embodiments, the cleavable bonds can be cleavable by other mechanisms.

{285} Insome embodiments, the cleavable bond(s) can be enzymatically cleaved by one or

4
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more enzymes, including a tumor-associated protease, to liberate the Drug unit or D, wherein the

conjugate of the present disclosure, or mtermedhate, or scaffold thereof, is protonated i vivo

A
e ._é_tLE W, _%_*wm
{296] In some embodiments, each LY independent i3 8-1

LE when present, is -NH-[{{CH2CHO)p-( CH Y2 f-CHO-, -NHA(C1-Cs alky!)-0-C(O)-, or
SNH-[{CH2CH O (CHu Jo2 - C{OINHA(Ch-Cs alkyl3-G-C{0)-, wherein p is an infeger ranging

upon release to provide a Drug unit or D

, wherein:

from about T to about 20, and q is an infeger ranging from about 1 to about 18;
each W independenily 15 a natural or annatural amino acid unit;
w i an integer ranging from about 0 to about 12;
##% denotes attachment to M?; and

®EEE denotes attachment to D,

Y % LE___E__****

***.__%._,W _%v***‘*
W
{298] In some embodiments, each L° independent is ‘

Rk % LE — Y %_ Sk
W
{299} Insome embodiments, each L independent is .

{3668] Insome embodiments, L comprises at least one PEG unit.

{297} Insome embodiments, each LY independent is

1301} In some embodiments, the PEG unit comprises at least 1 subunit, at least 2 subunits, at
feast 3 subunits, at least 4 subumits, at least 5 subunits, or at least 6 subunits. In some
embodiments, the PEG unit comprises at least 4 subunits, at least 3 subunits, at least 2 subuniis,
or at least | subunit,

{302} Insome embodiments, the PEG unit comprises at least 1 subunit.

[363] In some embodiments, the PEG unit comprises at least 2 subunits.

[304] In some embodiments, p is an integer ranging from about | to about 15, from about 1 to
about 10, from about 1 to about 9, fronm about | to about §, from about 1 to about 7, from about |
to about 6, or from about | to about 5.

[305] Insome embodiments, p 18 an integer ranging from abowt 1 to about 6. In some

emnbodiments, p is an integer ranging from about 1 to about 4. In some embodiments, p s an
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mteger ranging from about 1 to about 2.

{306] In some embodiments, pis 2.

1307} In some embodiments, ¢ is an integer ranging from about 1 to about 15, from about 1 to
about 10, from about 1 o about 9, from about T to about 8, from about 1 to about 7, from about }
to about 6, or from about 1 to about 5.

[308] Insome embodiments, g8 1, 2, 3, 4, or 5. In some embodiments, qis 2.

{309} Insome embodiments, L®, when present, is -NH-(CH;CH>O4-(CH2):-C{O)-. In some
embodiments, LF, when present, is -NH-(CHCH:0p-(CH:3-C{0)-. In some embodiments, LF,
when present, is -NH-(CH:CHOY-(CH)o-2-C(O)-. In some embodiments, LF, when present, is -
NHACHCH0)3-(CH2)-C(O)-. In some embodiments, LE, when present, is -NH-{CHCHO)s-
(CH2)-C{O)-. In some embodiments, LE, when present, is -NH-{CH2CHO(CH2)o--C(O)-. In
some embodiments, LF, when present, is -NH-CH:CH(O-C{O)-. In some embodiments, LF,
when present, is -NH-{C-Ce alky}}-0-C(Q)-. In some embodiments, LF, when present, is -NH-
CHz-CH(CH;)-0-C(0)-. In some emnbodiments, LE, when present, 15 -NH-[{CHCH,O)4-

{CH2 o-C{OY-NH-(C1-Cs alkyl}-O-C{0}-. In some embodiments, LE, when present, is -NH-
CHCHO~-(CH2 )o-C{O-NHA-{CH2»-0-C(0)-.

[318] Insome embodiments, w1s an integer ranging from about 1 to about 12 {e.g, 1 to 6, or |
tod orlto3 o0r1,2,3, 4,5 6,789 10, 11, or 12},

[311] Insome embodiments wis 0, 1, 2, 3, 4, or 5. In some embodiments, wis 1,2, 3, 4, or 5.
[312] In some embodiments, wis 1. In some embodiments, w is 2. In some embodiments, w is
3.

{313] Insome embodiments, each W independently 15 a natural or unnatural anmino acid and/or
a D or L 1somer.

[314] In some embodiments, each W independently 18 an alpha, beta, or gamma amino acid that
15 natural or non-natural.

{318] Insome embodiments, at least one W is a natural ammno acid. In some embodiments, at
least one W is a non-patural amino acid.

{316] In some embodiments, Wy does not comprise natural amino acids. In some embodiments,
Wy does not comprise non-natural anmino acids,

13171 In some embodiments, Wy comprises a natural amino acid linked to a non-natural amino

acid.

>y
(4



WO 2022/147532 PCT/US2022/011119

1318} In some embodiments, Wy, comprises a natural amino acid linked to a D-isomer of a
natural amino acid.

1318} In some embodiments, Wy 1s a dipeptide, e.g., -Val-Cit-, -Phe-Lys-, -Val-Ala- or Glu-
Ala.

{326} In some embodiments, Wy, 1s a monopeptide, a dipeptide, a tripeptide, a tetrapeptide, a
pentapeptide, a hexapeptide, a heptapeptide, an octapeptide, a nonapeptide, a decapeptide, an
undecapeptide, or a dodecapeptide unit.

{321} In some embodiments, Wy is a peptide (e.g., a peptide of 1 to 12 amino acids), which is
conjugated directly to D. In some embodiments, the peptide is a single amino acid. In some
embodiments, the peptide is a dipeptide. In some embodimenis, the peptide 15 a tripeptide.

1322} Insome embodiments, each amino acid in Wy, is independently selected from alanine, B-
alanine, arginine, aspartic acid, asparagine, histidine, glycine, glutamic acid, glutamine,
phenvlalanine, lysine, leucine, serine, tyrosine, threonine, isoleucine, proline, tryptophan, valine,
cysteine, methionine, selenocysteine, ormthine, penicillamine, aminoalkanoic acid,
aminoalkynoic acid, aminoalkanedioic acid, aminobenzoic acid, amino-heterocyclo-alkanoic
acid, heterocyclo~-carboxylhic acid, citrulling, statine, diammoalkanoic acid, and derivatives
thereof.

[323] In some embodiments, sach ammo acid in Wy is independently selected from alanine, p-
alanine, arginine, aspartic acid, asparagine, histidine, glycine, glutanuc acid, glutamine,
phenylalanine, lysine, leucine, sering, tyrosine, threomine, isoleucine, proline, tryptophan, valine,
citrulline, and derivatives thereof.

[324] In some embodiments, each amino acid in Wy 1s independently selected from the
proteinogenic and the non-protetnogenic aming acids.

[325] In some embodiments, each amino acid in Wy 1s independently selected from L or B
isomers of the following amino acids: alanine, B-alanine, arginine, aspartic acid, asparagime,
cysteme, histidine, glyeing, glutamic acid, glutamine, phenyialanine, lysing, leucine, methioning,
serine, tyrosing, threoning, iryptophan, proline, omithine, peniciilamine, ammnoalkynoic acid,
aminoalkanedioic acid, heterocyelo- carboxylic acid, citrulline, statine, dimminoalkanoic acid,
valine, citrulline, and derivatives thereof.

1326} In some embodiments, each amino acid in Wy, is independently cysteine, homocysteing,

peniciliamine, ornithine, lysine, sering, threoning, glycine, glutamine, alanine, aspartic acid,

> =
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glutamic acid, selenocysieine, proling, glycine, isoleucine, leucine, methionine, valine, citrulline,
or alanine.

13271 In some embodiments, each aming acid in Wy is independently selected from L-isomers
of the following amino acids: alanine, B-alanine, arginine, aspartic acid, asparagine, histidine,
glveine, glutamic acid, glutamine, phenyialanine, lysine, leucine, serine, tyrosine, threonine,
isoleucine, tryptophan, citrulline, and valine.

1328} In some embodiments, each amino acid in Wy is independently selected from D-isomers
of the following anuno acids: alanine, B-alanine, arginine, aspartic acid, asparagine, histidine,
glycine, ghutamic acid, glutanune, phenylalanine, lysine, leucine, serine, tyrosine, threonine,
isolencine, trvptophan, citrulline, and valine.

1329} Insome embodiments, each amino acid in Wy, is alanine, B-alanine, glycine, glutamine,
elutamic acid, isoglutamic acid, isoaspartic acid, valine curulline, or aspartic acid.

1338} In some embodiments, Wy, comprises B-alanine. In some embodiments, Wy cormprises
{B-alarune}-{alanne). In some embodiments, Wy comprises {B-alanine) and optionally glutamic
acid, glutamine, 1soglutamic acid, aspartic acid, 1soaspartic acid, valine, (valine)-(alarune),
{alanine)-{alanmne), or (valine)-{citruline).

1331} Insome embodiments, Wy comprises {glutamic acid)-{alanine}.

[332] Insome embodiments, Wy, comprises {B-alanine)-{glutamine}.

[333] In some embodiments, Wy, comprises (B-alanne)-{glutamine)} }-{alanine).

[334] Insome embodiments, Wy comprises glutamic acid and optionally alanine, glycine,
isoglutamic acid, aspartic acid, 1soaspartic acid, valine, (valine}-{alanine), (alanime)-(alanine), or
{valine}-(citruline).

1338] In some embodiments, Wy comprises 2,3-diaminopropanoic acid. In some embodiments,
Wy comprises (R}-2,3-diaminopropanotc acid. In some embodiments, Wy comprises glutamic
acid. In some embodiments, Wy comprises (glutamic acid)-(alanme}. In some embodiments, Wy
comprises {(ghitamic acid)-(glycine)-(alanine).

[336] In some embodiments, Wy, comprises L-glutamic acid, D-glutamic acid, (L-glutamic
acid}-(L-alanine), {L~glutamic acid)}-(B-alamne}, (B-gluotamic acid)-(L-alanine), (D-glutamic
acid)-(D-alanine), (L-glutamic acid}-{glycine}-{L-alanine), D-glutamic acid-(glycme)-(D-
alanine), {(L-ghtamic acid)-(glycine}-(D-alanine), or (D-ghitamic acid}-(glycine}-(L-alanine}.

{3371 In some embodiments, W, comprises a carbamate bond in addition to one or more aming
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acids.

{338] Insome embodiments, L {e.g, Wy} is selective for enzymatic cleavage (e.g., by a
particular enzyme). In some embodiments, the particular enzyme is a tumor-associated protease.
1339} Insome embodiments, L” {e.g, W) comprises a bond whose cleavage is catalyzed by
cathepsin B, ', and D3, or a plasmin protease.

{348} In some embodiments, L” comprises a sugar cleavage site.

{341} Insome embodiments, LP comprises a sugar moiety {Su) linked via an oxygen glycosidic
bond to a self-immolative group.

1342} In some embodiments, a “self-immolative group” can be a tri-functional chemical moiety
that 15 capable of covalently linking together three spaced chemical moieties {(i.e., the sugar
moiety {via a glycosidic bond), a drug unit (directly or indirectly), and M* (directly or indirectly}
when M* is present or A' when M? is absent.

1343} In some embodiments, the glycosidic bond can be cleaved at the target site to initiate a
self-immolative reaction sequence that leads to a release of the drug,

[344] Insome embodiments, each LY, when present, independently is:
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wherein: *** denotes attachment to M?; and **** denotes attachment to I3,
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{345] In some embodiments, each L, when present, independently is:

> SN
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| M ; _—

1y 97 oH ; @) o

N
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o
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w**\ S * \i\ ©) ] M Q
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(7 H ; or
H H 8
EY Tl N \/\\H/f N N /;Y****
o H o4
o S &
(8)
wherein:

##% denotes attachment to M?; and
¥ denotes attachment to D
{346] Insome embodiments, each L°, when present, independently is:
o]

RN N /\/G\/"\a/\\)‘!\ N /\q/,****

H H 0

Therapeutic Agents, Drug Unif, or Variable D
[347] In some embodiments, the therapeutic agent is a ¢ytotoxic drug moiety. In some

embodiments, the therapeutic agent 13 a STING agonist drug moiety
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1348} In some embodiments, the cytotoxic drug moiety is a small molecule.

{34%] In some embodiments, the therapeuntic agent has a molecular weight <about 5 kDa (e.g.,
having a molecular weight < about 4 kDa, <about 3 kDa, <about 1.5 kDa, or <about 1 kDa).
{35¢] In some embodiments, the therapeutic agent has an ICso of about less than T oM. In some
embodiments, the cytotoxic drug moiety or STING agonist drug motety has an 1Cse of less than 1
%8

1351} In some embodiments, the therapeutic agent has an 1Cso of about greater than 1 oM, {e.g.,
the cytotoxic drug moiety or STING agonist drug moiety has an {Cso of about 1 to S0 aM}). In
some embodiments, the therapeutic agent has an ICs of about greater than 1 nM. In some
embodiments, the therapeutic agent has an ICs of greater than 1 nM, {e.g., the eytotoxic drug
maiety or STING agonist drug moiety has an ICsp of 1 to 50 nM). In some embodiments, the
therapeutic agent has an ICso of greater than 1 nM.

1352} In some embodiments, the therapeutic agent having an [Cso of greater than about 1 oM
{e.g., “less potent drugs™) 15 unsuttable for coryugation with an antibody using art-recognized
comjugation techniques. Without wishing to be bound by theory, such therapeutic agents {i.e.,
cytotoxic agents drug moteties or STING agonist drug moieties} have a potency that is
msufficient for use in targeted antibody-drug conjugates using conventional techniques as
sufficient copies of the drug (7.e., more than 8} cannot be conjugated using art-recognized
techniques without resulting in dinunished pharmacokinetic and phvsiochemical properties of the
conjugate. In some embodiments, sufficiently high loadings of these less potent drugs can be
achieved using the conjugation strategies described herein thereby resulting in high loadings of
the therapeutic agent while maintaining the desirable pharmacokinetic and physiochemical
properties. In some embodiments, the disclosure relates to an antibody-drug conjugate which
mchudes an antibody, a scaffold, and at least eight therapeutic agents (L.e., cytotoxic agents drug
moieties or STING agonist drug moieties), wherein the therapeutic agent has an ICso of greater

than about 1 nM.

Cytotoxic Drug Motety (Variable I}
[353] Insome embodiments, the therapeutic agent 1s a cytotoxic drug motety. In some
embodiments, the cytotoxic drug moiety 1s a derivative of {(a) an auristatin compound; (b) a

calicheamicin compound; {¢} a duocarmycin compound; (d} SN38, (e} a pyrrolobenzodiazepine;
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{f} a vinca compound; {g) a tubulysin compound; (h} a non-natural camptothecin compound; (i} a
mavtansinoid compound; (3} a DNA binding drug; (k) a kinase inhibitor; (1) a MEK inhibitor;
{m) a KSP inhibitor; (n) a topoisomerase inhibitor; (o) a DNA-alkylating drug; (p} a RNA
polymerase; () a PARP inhibitor; {1} a NAMPT inhubitor; (s} a topoisomerase inhibitor; (t) a
protein synthesis inhibitor; {u) a DNA-binding drug; (v} a DNA intercalation drug; or {w} an
mmmunoemodulatory compoeund, as described in US 2018/0154018, the contents of which is
hereby incorporated by reference in its entirety.

[354] Insome embodiments, the cytotoxic drug moiety 18 auristatin F-hydroxypropylamide-L-
alanine.

[3558] In some embodiments, the auristatin is a compound of Formula (X):

W LTy e
A gy - N PN /
D oS g L,
Rap Q734 Ry Ry O [
Fas O X,

wherein:

each of Ra; and Ry independently is hydrogen or Cig alkyl and at most one of Ry; and Rap
1s H;

Ry is hydrogen, Ci-s alkyl, Ci-s carbocyele, Ceo arvl, Ci-g alkyl-Coui0 aryl, X'-(Cs-s
carbocycle}, Ca-s heterocyele, or X'-(Ca-g heterocycle);

Rss is hydrogen, Ci-s alkyl, Ca-g carbocycle, Ceio aryl, X' -Ce.10 aryl, X'-{Ca-s carbocycle),
Cs-g heterocycle, or X'-{(Cs-s heterocycle);

R3s 15 hydrogen or methyl;
or R34 and Rss, together with the carbon atom to which they aitach form a carbocyclic ring having
the formula ~(CRs:5R41 )~ wherein each of Rss and R4y independently is hydrogen or Cy-g alkyl and
b is an integer from 3 t0 7;

Rse s hydrogen or Ci-g alkyl;

Ra7 is hydrogen, (i-s alkyl, Cs-s carbocycle, Ceao aryl, -X'-Ceao aryl, -X'(Ci-s
carbocyele), Ci-s heterocyele or —X'-(Cs-3 heterocycle);

each Rix independently is hydrogen, OH, Ci~ alkyl, (s~ carbocycle or O-(Ci-g alkyl);

O
\;Fﬁ\i//u\ Rus

Rsyis;  Ras ot R4,

o
3
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Rue is hydrogen, Ci.g alkvl, Cs.10 aryl, -X-Co.p aryl, Ca.s carboeycle, Ci.s heterocycle, -X -
s5.¢ heterocycle, -C1.g alkylene-NHo, or {(CH»1SCH;;
each X' independently is Ci.1p alkylene or Ca.io cycloalkylene;

Ry 18 hydrogen or Cig alkyl;

Rus is X -Ruz or NH-Ryo;

X' isQor§;

Rio s hydrogen, OH, amino group, Cigalkyl amino, or -{C(RaoR:1}]-Raz;

Ry 13 an amino group, Cie alkyl amino, or -{C{R20R21)}a-Ra;

each of Ryo and Roi independently is hydrogen, Cis alkyl, Ce.1o aryl, hydroscylated Cooro
aryl, polvhydroxylated Ce.i0 aryl, 5 to 12-membered heterocyele, Ca.s cycloalkyl, hydroxylated Ca.
s cycloalkyl, polyvhydroxylated Csx cycloalkyl, or a side chain of a natural or unnatural amino acid;
Ry 15 —OH, -NHRy;3, “COOH, ~Rax-C{O}CH2)e-CHY R -NH ) Ra3), -Rea-C{OYCH2)4-(0O CHa-
CHa)r -N(H)XR23) or —Rep-(C(O3-CHX - NH)-Ry7 ;

each Ros mdependently 1s hydrogen, Cis alkyl, Ceao aryl, Csx eveloalkyl, <COCH, or
~C00-Cre alkyl;

X2 is a side chain of a natural or uonatural amino acid;

R77 is hydrogen or X2 and NR»7 form a nitrogen containing cyclic compound;

Rso 15 -NRas or oxygen;

Ra 15 C{Rssp—C(Raeh~Csao aryl, —C{Rsep—CiRss)-Cap bheterocvele, or —C{Ragki—
C(Rs0)2-Cy8 carboeyele;

Rse independently s H, OH, Cys alkyl, Cs carbocycle, —0-Cis alkyl, —0-C(0)-Ras, or—
O-Ry5-0-Crs alkyl-NHz;

Rosis an ammnoe group, 5 to 12Z-membered heterocycloalkyl, -Roe-Cis alkyl-Ras, Ros-Us-12
heterocycloalliy-Cie atkyl-Roz, —~[C(R2oR21}]a-Roz, or —Ros-Cig alkyl-Ce-n arvl-Cog allyl-Ron; or
Ros is Ryy as defined herein;

Rus 15 absent, NRos or oxygen,
a1s an integer from 1 to 6; ¢ is an integer from 0 to 3; d is an mteger from 1 1o 3; and {is an integer
from T to 12,

[3%6] In some embodiments, in the auristatin compound of Formula (X}
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N‘./’N
(Y
Rso is benzyl or % and Rug is hydrogen.

13871 In some embodiments, the auristatint is a compound of Formula (Xa):

o Ty om R
Raﬁ\N/A\i/-N N RV /L ?!5
| ER =3 i i \\,’/ d \Rg,g
Ry O7H BRy Rag O B O (xa)
38 Xa

wherein:
Ras through Ras, and Rug are as defined herein,

one of Ray and Rz 15 hydrogen or Crs alkyl and the other 1s:

o
{Rez'hn
- 0/\\@ 8 Ry O
Ny ? Q'/L\O)LW/NHZ
Bes fy Rgq
wherein:
Rz 18 hydrogen or CHa,
Rsa 18 Crsalkyl or Ceao aryl;
each Ryi;” independently is halogen, -Ci.g alkyl, -0-C1x alkyl, nitro, or cyano;

his an integer from 0 to 4;

u is an integer 0 or 1;

Rsis: s or Rsg

Ras is hydrogen, Ciz alkyl, Co.io aryl, -X'-Co.i0 aryl, Cig carbocycle, Cig heterocycle, -X'-
Ca.p heterocyele, -Crug alkylene-NHy, or (CHSCHs,

each X' independently is Ciao alkylene or Caao cycloalkylene;

Rus is X-Rar or NH-Ryo;

XisOorS;

Rio 18 hydrogen, OH, amino group, Ci.g alkyl amino, or ~{C{Ru0Rz21)a-Ra;

Ryz1s hydrogen, an aming group, 1.6 alkyl amino, or ~{C{(Ry0R21)a-Roz;
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each of Ryp and Ry independently 15 hydrogen, Crs alkyl) Ce.ao aryl, hydroxylated Csoio
aryl, polvhydroxylated Ce.i0 aryl, 5 to 12-membered heterocycle, Cas cycloatkyl, hydroxylated Cs.
s cycloalkvl, polyhydroxylated Cs.s cvecloalkyl, or a side chain of a natural or unnatural aming acid;

Ry is ~OH, -NHRa:, ~COOH, -Rep-C{ONCH )e-CEDR -NEHD{R2:), -Rep-C{ONCH, e
(O-CHa-CHo)e -NCHYR21), or —Rea-(C(O)-CH(XH)-NH)¢-Ro7;

each Rz independently is hydrogen, Cie alkyl, Cso aryl, Csx cyeloalkyl, -COOH, or
—CO0-Cy6 alkyl;

X? is a side chain of a natural or unnatural amine acid;

R77 is hydragen or X7 and NR~; form a nitrogen containing cyclic compound;

R is -NRos or oxygen;

Rsy s ~CRsehr—C{Rsehp-Csao aryl, —C(Rss)-—C{Rs6)-Cag heterocycle, or —C{Rseh—
C(Rs6)-Cs carbocyele;

Rse independently 1s hydrogen, OH, Cis alkyl, Cas carboeycle, —0-Cis alkyl, -0-C{(O}-
R, 0r-0-R23-0-Ci6 alkyl-NHy;

Roois an ammo group, 5 1o 12-membered heterocycloalkyl, -Rue~Crs alkyl-Ras, Rog-Cs-12
heterocycloalkyl-Cirs alkyl-Raz, —[C{R206R21}]a-Raa, or —=Rag-Cie alkyl-Ce-i2 aryi-Cire alkyl-Ro; or
Rus 18 Ry as defined herein;

Ros s absent, NR2: or oxygen;

a is an integer from 1 to 6; ¢ 15 an integer from 010 3; d 1s an integer from 1 to 3; and fis
an mteger from 1 to 12,

[358] Insome embodiments, the auristatin coropound of Formula (Xa} is a compound of

Formula (XIa) or Formula {(XIb):

HqC JOH H,C
0 \é/ o I 3H 0 N CHa </\ ]
! \
HzN\‘;’/l\O/\\O)\\ H/ \//’\ N - ’N‘Rgz
7 R O A Sy bom, O OCH, O
MG OH {Xia) or

Oy \ Hs
H
™ ‘/il\ j \ ,/'L M

w/
HN »/’I\o BN L
RE»:

5 CHJ (X:Hs OCHs Q
e

wherein:
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Reis: o7 oH ; 07 NHz s or CHy . and

Rgz 18 hydrogen or CHs.

{359 In some embodiments, the aunstatin of Formula (X) 1s a compound of Formula (X1},
Formula (X}, or Formula (XIfl}:

wherein the compound of Formula (X1} s

HgC._ _.CH HaC
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Rm\N/ N\\; ? P \g P
i E
cHy O A CHy OCH; © OCH;8 P
e ey ¢ o XD
wherein Rai 18 hydrogen or CHs and Ruz 1s ~CHs or any one of the following structures:
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{22 (23} {24}
7()‘1
I 0y ek
NH(jHS K ((:Hg)g { ’
WOY CHy
(25) or {26}
o
Ry NH, Fo)
/‘,e.',;v'\O,JL\T \GA\T/ i\/\ ,H/N \'/\!/ g /\\
CH; O COOH | NHz O :
wherein:

a 15 an mteger from 1 1o 6; ¢ 18 an mteger from O to 3; and g 1s an integer from 210 6;

wherein the compound of Formula (X1} 15

T CHa (N
Ra~, ,1 \\//J\ \f’\'\ ,E\iz ----- \__////
TIYLY L. j:
C

H H H
s \CHf s GCH; O QCHE O o Rag

0——2

(X1,
wherein Ra: 18 hydrogen or CHs and Ry 15 hydrogen, -OH, -NH», or any of the following
structures:
OH OH
L'}( {\\/\OH A "\\\// 3y 7 N .

9

e OH 0 o]
) rr‘\/\C(H’ %MQJ\,NHQ \:;r:f/’\ O)H/NHQ
{ : 3

@ (5 CHy (6) CHy
7 ( o (%)
) e O/[’\\/NHQ.

9 (8) ; CHy o
AT O/L’\\/NHE; ;z{\v)\o/u\/wﬁz ,

CH: o (n {12}
(10) \":”\//L\OJi\/NHz; O CH, m—at
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CHs O
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>

(16) m%(m )~ NH
? “7) 34278 2;
3'(’/\}\ /E Vi 0\\,/’ ~
LT ML
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. o CH,
:
N
}&’\\\/\\Q/ /:\\/ o CHy
NH,
(22} (23}
o O
NS s
c NHCHS HNNCH T
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25 (26)
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P N /iztn )H/
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wherein:
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" CH, ©
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$ .
£ COD(CH)(CH)NH,

(21}
O CH,

. AeCHy
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a is an integer from 1 10 6; g 15 an integer from 2 to &; and ¢ s an integer from 0 to 3;

wherein the compound of Formula (X111} 1s:

j [ IO
\r’ Sy T /L
-3 C; /\\ CH O\,H O

Qasg 0
1,07 CH,

wherein:

Rs: 1s hydrogen or (Hs;
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Ryo 15 an aming group, 5 to 12-membered heterocycloalkyl, ~Rax-Cis abkyl-Roo, Rog-Cs-1z
heterocycloalkyl-Crs alkyl-Rap, ~Ros-[C{Ra0R21}]e-Ras, or —Rog-Crs altkyl-Com1z aryl-Cig alkyl-
Rz or Rao 15 Ruy as defined herein;

each of Roo and Roy independently 1s hydrogen, Cis alkyl, Ceio arvl, hydroxylated Ce.io
arvl, polyhydroxylated Cs.ip arvl, 5 to 12-membered hetercevele, Cs s cycloalkyl, hydroxyiated Cs.
s cycloalkyl, polvhydroxylated Ca.s cvcloalkyl, or a side chain of a natural or unnatural amino acid;
Ryz 18 —OH, -NHR:3, “COOH, -Rep-C{OWCH )o-CHYN R )-NEHMR3), -Rep-C{OWCH2)e-(0 CH-
CHae -NH)R3), or —Rep-{C{O-CH{X )-NH}a-R77 ;

each Ros independently 1s hydrogen, Cis alkyl, Ce.io arvl, Cis cycloalkyl, <COOH, or
—C00-Cis alkyl;

X is a side chain of a natural or unnatural amino acid;

Ry7 is hydrogen or X? and NRy7 form a nitrogen containing cyclic compound;

Rs; 18 - NRz3 or oxygen;

Ros s absent, NR2: or oxygen,;

a 1s an ioteger from 1 to 6; ¢ 15 an integer from 0 10 3; d is an mteger from 110 3; and £ 15
an mteger from 1 to 12,

E%{MGH’

[368] In some embodiments of the Formula {XIT), Rao 15

/%2:\/’\ /l\, Ny /%/\(/OH Ef’\./’\ )I l‘{:\w/\ )J\/NHQ

Ha CH HC L c':p»&HS .
o COOH
H
/L‘%:\‘/\O/JH/N Y\/)\ N Wg)i\r \n//\r/
CH, © CH;, COOH

{361} In some embodiments, the compmmcﬁ of Formula (X11) 1s a compound of Formula (XHa},

(XIIb), (X1ie), (XIid), (Xlle), (XHf), (XIg) or (XUh}:

e e
!

OH (X{la},
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[362] In some embodiments of the compound of Formula (XIH), Rao 15 ~NH», § membered

heterocycloalkyl, ~Ros-Cis alky-Ra, Ras-Cs-1z heterocycloatkyl-Cig alkyl-Ra, or —Rus-Cie

~1
3%
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alkyi-Ce-12 aryl-Cis alkyl-Raa; or Ros 15 Ruy as defined herein;

Rog s absent, NR:, or oxygen;

Ry ts ~OH, -NHRy;, ~COOH, -Reo-C{OKCH2 )~ CED R -N{HHR23), -Rex-C{OXCH -
{0 CH>-CHy)e -NH)(R21) or ~Rap-{C{O-CH{X )-NH)o-Ro7 ;

each Ry independently 15 hydrogen, Cis alkyl, Ce.o aryl, Cais cycloalkyl, ~-COGH, or
—00-Crs alkyl;

X? 15 a side chain of a natural or unnatural amino acid;

Ry77 is hydrogen or X? and NR77 form a nitrogen containing cyclic compound;

Raz ts -NRu: or oxygen;

¢ 1s an integer from O to 3; d 15 an integer from 1 t0 3; and f is an integer from 1 t0 12.

1363} In some embodiments, Ry is:
NH;
)—é‘Nﬂ-»(CH})gOH N

N
3) ;ﬁ?
(6) gﬂrNHZ;

~

— NH-~(CH,),-NH
(}) % ( 2),5 2; (

AOH

N0 | *:%-O—(CHZ)?»NHZ
EZN\/’; (5) : ‘ ;
. ~
(4) ;

. é‘(CHz)a' NH, ®
{7} :

%— CHYCHy)—(CH,) NH, _ {9)

>

GHs g §Hs (12}
o ----é—N**(C}»{z)g»O}; - =N (CHy) N, , oHy o
’ ’ 5 - g"N ----- {CHZ =0~ C{CH "NH,
(13) (14) (15)
3§ 9 H CH .
e (M) = OB (O GHa & N % o i
: i N R . I TENTT(CHy T OTC
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NH,

>

<3
3



WO 2022/147532 PCT/US2022/011119

Q |
ii{\l\‘/\)k - E‘d\\“’\!}l’ﬁ\mxﬁ 2PN \:,/j .
H i :
\KJ\NE\/M \/\H N ;\* vi\'\ﬁ/\'\i-—lz
I_i
HN’r HIY
(16) o7 TNH; (7 OANH, :
E
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H
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HN
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:‘JS /"\/,E\ :z’s}l
o ' o can 7w NH:
O
COCH "
P N NH,
(22) ; or {23) CHy O CooH -
wherein:

a 1s an integer from 1 1o 6; ¢ 15 an integer from 0 to 3; and g 1s an mteger from 2 to 6.

AR L s

Me O~ OMa O OMe O

O ¢ '“R42 (XI},

W
wherein Ry is H, -CHs (m/z = 760), [ N (/7 = 802.6), ~& N2 0 = 700y or

BN N, (m/z = 804):

~~1
N



WO 2022/147532 PCT/US2022/011119

H
Me. ITN PN m%i\l
Me P OMe O OMe O O%NH

Reo (),

wherein  R40 is H, Yo ™OHmy = 8035) ¥ on (m/z = 789.1),
oo o 1%
}*L"\VAOJE\,EJ\(QK S /gkaHz iﬁmOJIAHz
oo (m/z = 974.2), i (m/z = 874.5), -
CHs CHy

~ S - ~$
(mfz =902.2), ~5 ~-NH2 AN, on (n/z =788), =~ “OH(m/z =803 4), =~ “OH

CH3 CH; O HiC <§:>
{(m/z= 8@34), cH a{m/z =874 4), CH3 (m/z =874 .4), CHy
HaG O -
~ NH: ;
f ‘)\OJJ\E/ 2 \; \,/\Q)J\\ i\j}
(m/z = 8744, CHy  (m/z = §744), (m/z 900.2),

@EH 2 HghNe }/
(4,;{/ );;C)

(m/z = 5002}, NP (m/z = 900.5), M\VO {m/z = 900.5),

\;Ui}

- O
Hahie. ~ H
Nt 20} /:22?_ 8 NH,
L.

N0 (miz = 10166), o, O (miz = 9895), or

/‘Z{\J’\@/ﬂ\(ﬁ\ﬁ/\r%

CH,  © COOH  {m/z=975.5); or

HaC CHg HsC. N\
AN I/ 3 ol “CH, /\J CHy o Rzg
M e
HSC\N/ \!"}//N\\//U\\N'/Y j /kY M’,>
| | T( | ]
CH, O E CHy OCH; O OCH; ©  CH3
3 H C//\‘CHg 3 3 3 {Mﬂp
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G
[

:‘zl’u\xNTO\](\ »fT(’\NHE

wherein -C(O}Rpo is = © (m/z = 903.2), © (m/z = 803.1), Ny
)i S oM NH

{m/z = 790}, e Q/N\/ANHz{m/z = 832.6), % (,j {m/z = 829.1), or }‘LJL‘E#"<(m/;:

802,

364} In some embodiments, the cytotoxic drug motety {D} 13

STING Agonist Drug Moiety (Variable D)

1365} In some embodiments, the STING agonist drug motety (D) is a compound of Formuia

(A
R‘M
R19
Y {
L,ﬂx‘@, ><Qi
Tx« Wi g
X ok
N\
RCE
Xs_-N | 18
g R
RE-L I =N Doy
K“i\\/’{\)’(‘@ @;
Q ‘;f\jz’ E'R”
R (A)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherem
Yy, Yo, Z1 and 7 are each independently O, 8§, Cor N;
Xy, Xo, Wi and W3 are each mdependently C or N;
X5 and Xy are each independently $ or NRY,
Xs is N or CRA%;

-
fo
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Xsis N or CRAY

X718 N or CR*;

R* and R? are each independently -CON(RIYRY), -CHuN(RHYRY, -NRIYR, -
NERHCORY, -CHNRHCORT or one of R and RY is -CON(RWRY, -CHNRHKRY), -
N{RHYRY, -NRHCORY or -CHNRHCOR, and the other of R” and R® is H, -COOH, or -
COARy,

RCis Cig alkyl;

RA2 RMand R* are each independently H, halogen, hydroxy, amino, amino{C .4 alkyl}-,
optionally substituted {Cis alkyl), or optionaily substituted (Cis alkyloxy-, wherein Cis alkyl of
said optionally substituted (Cy.s alkyl), or optionally substituted (Cis atkyljoxy- is optionally
substituted with 1-4 substituents each independently selected from the group comprising
hydroxyl, Cru alkoxyl, -N(REYRY, -CORY), -CONRYRY), and -COOH;

each RY is independently H, hydroxy, or Ci4 alkyl;

R® 13 selected from H, {Ciy alkyi), -CO{C14 alkyl), -OCO(C14 alkyl), and -CO2{Ci4
alkyt)

each R! is independently H, hydroxy, or (T atkyl);

R and R™ are each independently absent or Ci.s alkyl, wherein Ci.4 alkyl is optionally
substituted by a substituent selected from balogen, ~-OR®, -NRRY, -CO:R¢, -CONRRY, -
SONRRY, and -OCONRRY,

R and R™ are each independently absent, H or Ci4 alkyl; and

RP RY R ar R are each independently absent, H, or T4 alkyl, wherein Ci4 alkyl is
optionally substituted by a substituent selected from halogen, -ORS, -NR°RY, -CO-R®, -CONRRY,
-SONRCRY, and -QCONRRY

wherein: (i) at least one of R and R is present, and wherein at least one of R*? and
R4 ig directly or indirectly connected to L° when L€ is present, or to Al when L° 15 absent, via
at least one functional group of the R*? and/or R or (i) at least one of R™ and R is present,
and wherein at least one of R™ and RY is directly or indirectly connected to LY when L% is
present, or to A’ when LE is absent, via at least one functional group of the R®? and/or R®!,

[366] In some embodiments, the STING agonist drug moiety (B2} 1s a compound of Formula

(Iaiﬂ}:

~3
~1
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R’F‘}
\ 18
R
Fae oy
3y oy
3 i/';; § XS"“ ! 1.—';(
R [‘:b i )‘N W1 1‘R15
xg N /
RC’!
A
\ R\lz

28~ 8

R"!S (Aa)
or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein Yy, Y3, 2,
Zo, Xa, Xo, Wi, W, X5, Xu, X5, Xe, R?, RS, RS RARA2 R RC R RM RY2 RIS RYRY RY,
R and RY are as defined in Formula (A).
1367} In some embodiments, the STING agonist drug moiety 1s a compound of Formula (A-a):
R’liﬂ
4
O Z’i\y

1
3 & 1:“‘.}(3 ---NH 1_{)‘(1
R N ,)\s. N)— W1 ‘RJ‘S

19
R

0
\
RC2
5.~ | 18
=3 / i\E == 22- :
RO}
O Wiy
R’is
(:A*'ij

or a prodrug, sobvate, pharmaceutically acceptable salt, or tautomer thereof, whergin:

Y1, Yo, 71, Za, Xy, X, Wi, Wa, X, X, R%, RS, RS R R®, RE RM RCZ RIS REL RS RV,
R¥ and R' are as defined in Formula (A);

Xs is CRA: and

R™ is halogen, hydroxyl, optionally substituted (Ci alkyl), substituted {Cy.6 alkyloxy-,
optionally substituted {C16 alkylamino-, or optionally substituted {Ci6 alkyl}Cra altkyhammo-,

wherein Cie alkyl of sawd optionally substituted {Cig alkyl) or substituted (Cig alkyDoxy- 13

~~3

8
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optionally substituted with 1-4 substituents each independently selected from the group comprising
hydroxyl, €14 alkoxyl, -N(REHRT, -COxR), -CONRKRY, and -COOH;

wherein: (i) R*? is connected to L via a functional group of R or (i) at least one of R%?
and R%! is present, and wherein at least one of R™ and R™ i3 connected to L” via at least one
functional group of the R and/or R™.
[368] Insome embodiments, the STING agonist drug moiety 1s a compound is of Formula (A-
b):

R'\%
R'lg

{\/ - >-<.,x1

\

C2
8

_E\/\ }—N 22«
X2 R17

Fé?ﬁ

(A-b)
or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Y1, Yo, Z1, o, Xi, Ko, Wi, Wa, Xu, X5, X, RS, R RS, RA2 RM RY Re R RM RO R,
RY RY RY R'™ and RY are as defined in Formula {(A);

wherein: (i) at feast one of R*? and R*! 15 present, and wherein at least one of R*? and RA!
15 connected to LP via at least one functional group of the R** and/or R, or (3i) at least ovne of
R and R™ is present, and wherein at least one of R™ and RY! is connected to LP via at least one
functional group of the R“? and/or RV
[369] Insome embodiments, the STING agonist drug motety is a compound 1s of Formula {A-

o

-
s
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R"I-‘e
y 19
QAT
. Lf"\r—f}(s_ / @;(
TR P e
Xa \ RCI’E
5
¢
\ RCZ

R5{XS§AN>::N 2E52*Y"R1a
Ky HF?; 5
O }Ajé“ XE“RW
)16
{A-c)

or a predrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Yo, Z2, X0, W2, X5, Xy, Xs, Xe, R, R RS RY, RM RE RS RORMY RO R, RY RERY,
R'8 and R" are as defined in Formula (A);

wherein one of Wi, X1, Y1, and Z1 15 N and the additional W1y, X1, Yy, and 21 are O, S, or
G

wherein: (i) at least one of RA% and R*! is present, and wherein at least one of R*% and R*!
is connected to LD via at least one functional group of the R? and/or R or (i1} at least one of
R and R is present, and wherein at least one of R and R™! is connected to LY via at least one
functional group of the R and/or REL

[378] In some embodiments, the STING agonist drug moiety 1s a compound 1s of Formula (A-

dy:
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RCE

\ E

=5 £218
— y o

R5&£S> ;} <r§ \:2

O W;‘X&

Rf‘is-

RI7
{A-d}

or a prodrug, sofvate, pharmaceutically acceptable salt, or tautomer thereof, whergin:

Yi, Yz, Z1, 7o, X1, Xo, Wi, Wo, X3, RY RS RS RY RS RO RM RM R RIS RERP RV,
R and R"Y are as defined in Formula (A);

Xs is CRAY; and

wherein: (i) R* is connected to L via a functional group of R*%; or (i1} at least one of R™?
and RY is present, and wherein at least one of R? and R%! is connected to L via at least one
functional group of the R®? and/or RCL

1371} In some embodiments, the STING agonist drug moiety is a compound is of Formula (A-

ey

R‘M
\ 19
QO ZiyrR
L[{’\\:/Xa__ )!(1
R T Wt
Xs ]Ct
N
RC?
N N | 18
= 8 }'<\2 J
fo2~ 17
/ R
R‘iﬁ



WO 2022/147532 PCT/US2022/011119

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Y, Yo, Z1, Zo, X, Xo, X5, Wi, Wo, RAMR3 RS RS RY Re RO RY R RIS RY RE RV,
RY and R' are as defined in Formula (A);
Xe s CRAL and

wherein: (i) R*! is connected to L via a functional group of R or (i) at least one of RY?
and R%! is present, and wherein at least one of R and R®! is connected to LP via at least one
functional group of the R*? and/or R“'.
{372} In some embodiments, the STING agonist drug moiety is a compound is of Formula (A-

£

19
X |
R"’/ I 3..:;\3 N N
S e
X N
> RCT
\
RCZ
25 N E 18
RS T o=N ey
X4 2)?(
O '!wg‘ E"R“
R16

(AT

or a prodrug, solvate, pharmaceutically acceptable salt, or tantomer thereof, wherein:

Ky, X, Ky, Xs, Ko, Wa, Yo, Zo RYRYRE RA RAMRE Re RO R RV RS RY R and
R are as defined in Formula {A}, and

wherein: (i) at least one of R and R™ is present, and wherein at least one of R* and R™
is connected to LY via at least one functional group of the R*? and/or R*'; or (i1} at least one of
R and R% is present, and wherein at least one of R and R™ is connected to LY via at least one
functional group of the R™? and/or R
{373} Insome embodiments, the STING agonist drug moiety 15 a compound 1s of Formula (A-

£1y;
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(A-f1)

or a prodrug, sofvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
X, X3, X, Wa, Yo, 72, RS RS RS RY RE RE R R RY RS RY R and RY, are as defined
in Formula (A);

Xsis CRA: and
wherein: (i) R*? is connected to LD via a functional group of R*2; or (it) at least one of R*? and
R is present, and wherein at least one of R™ and R™ 15 conmnected to LD via at least one functional
group of the R™ and/or R™.
[374] In some embodiments, the STING agomist drug moiety s a compound 13 of Formula (A-

2y

o o R19
X7 -8
3.5 N N\ N
R l\ ,il\N N

Wz g
R16

(A-£2)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

o
3
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o, Ky, Xs, Xe, X, Wz, Yo, 7o BT RS RE RA?2 RAL RS RY R® RYRY R RV R RY, and RS
are as defined in Formula (A);

wherein: (i) at least one of R*? and R*! i3 present, and wherein at least one of R*? and R*!
is connected to L” via at least one functional group of the R* and/or R or (ii) at least one of
R and R* is present, and wherein at least one of R and R™! is connected to L via at least one
functional group of the R™? and/or RV
1375] In some embodiments, the STING agonist drug moiety is a compound is of Formula (A-
£3)
o R

3 PN
2020

{A-f3)

or a prodrug, sofvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
X, Ka, W, Yo, Z2, R, RS, R R R RO RIO RM R RIS RY R RY, and RY are as defined
m Formula (A);

Xs is CR™?; and

wherein: (i} R*? is connected to L via a functional group of R*%; or (ii) at least one of R®?
and RY! is present, and wherein at least one of R“? and R®! is connected to LT via at least one
functional group of the R®? and/or RYL
[376] In some embodiments, the STING agonist drug moiety 1s a compound 1s of Formula (A-

£4):
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N RC‘E
\
X ?CZ
5. N 18
RS{/ =N 2"
\ff‘\xa @i
Q \/Ng 17
R‘SS
(A-54)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xo, Xy, Wa, Yo, Zo, B3, R RS RE Re R R RAY R R RY R RY and RYY are as
defined in Formula (A);

Xsis CRM; and

wherein: {i} R* is connected to LY via a functional group of R*?; or (i1} at least one of R*?
and RY is present, and wherein at least one of R*? and R%! is connected to LY via at least one
functional group of the R™? and/or RV
1377} In some embodiments, the STING agonist drug moiety is a compound is of Formula (A-

£5):

19
Q} / R
R I S—NH \,‘——-N
\NAN c";
R
N
RCQ
Xs. N | 16
Z R
R T =N Zaey”
X .
R 8 }'“~< /)E(
G W E'R’”
i

(A-£3)

or a prodrug, sofvate, pharmaceutically acceptable salt, or tautomer thereof, whergin:

(v 9]
(4
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X, Wa, Yz, Zo, RO RO, RS RY RE RO R RARP RS RV R™, RY, and RYY are as
defined in Formula (A);

X5 is CRA: and

wherein: {i) R* is connected to L via a functional group of R*?; or (i1} at least one of R™?
and R™ i3 present, and wherein at least one of R*? and R%! is connected to LY via at least one
functional group of the R™? and/or RV
1378] In some embodiments, the STING agonist drug moiety is a compound is of Formula (A-
o)

S% <@
O wy X2~R17
1
(A-£6)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Y1, Yo, Z1, Za, Xa, Xo, Wi, W, Xy, Xs, X, RY, RS, RS R RALRY RE RO RM R™ R
RE RS RY, R and RY are as defined in Formula (A);

wherein: (i} at least one of R?? and R®! is present, and wherein at least one of RA? and R*!
is connected to 1P via at least one functional group of the R*? and/or R or (i1) at least one of
R and R™ is present, and wherein at least one of R™ and R™ is connected to LY via at least one
functional group of the R®? and/or RCL

13791 In some embodiments, the STING agonist drug moiety 1s a compound 1s of Formula (A-
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o o R’!Q
N
RC1

\

(A-f7)

or a prodrug, sofvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
Ko, Xa, Wo, Yo, Zo, R, R RS RE R RE RIS RA REE R RY R RP and RYY are as defined
in Formula (A);

Xsis CRA: and

wherein: {i) R*? is connected to LY via a functional group of R*%, or (i) at least one of
R and R is present, and wherein at least one of R® and R™ is connected to LP via at least
one functional group of the R and/or RYL
{386} In some embodiments, the STING agonist drog motety 18 a compound 1s of Formula {(A-

gy

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

(¢4
~1
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X3, X, X5, Xg, X7, R, RS, RE R RARY RY RV, RS RY R RS RO R and R are
as defined in Formula (A);

Y, and 7 are each independently G, 8, Cor N;

Xz and W» are each independently C or N;

wherein: (i) at least one of R*? and R*' i3 present, and wherein at least one of R* and R*!
is connected to L via at least one functional group of the R and/or R*Y, or (i1} at least one of
R and R™ is present, and wherein at least one of R and R“! is connected to L via at least one
functional group of the R and/or RY!.
1381} Insome embodiments, the STING agonist drug moiety s a compound is of Formula (A-

gly:

{(A-gl)
or a prodrug, solvate, pharmaceuotically acceptable salt, or tautomer thereof, wherem:
X3, Wa, Y2, Zo, X, Xs, X5, RY, R R% RY R, RE R RY RV RS, RY RS, and R are
as defined in Formula (A}, wherein: (i) R is connected to 1L” via a functional group of R or (i)
at least one of R and R is present, and wherein at least one of R™ and R™! is connected to L7
via at least one functional group of the R“? and/or RV
{382} In some embodiments, the STING agonist drug moiety is a compound is of Formula (A~

~
o
o2):

[v]
[v]
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(A-g2)

or a prodrug, sofvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

X, Xy, Xs, Ke, X7, Wa, Yo, Zo, R, RY RS R RAY RY RPZ RV R RV RY Re R RY,
and R are as defined in Formula (A);

wherein: (1) at least one of R*? and R*! 15 present, and wherein at least one of R*? and RA!
15 connected to LP via at least one functional group of the R*? and/or R, or (31) at least ovne of
R™? and R“ is present, and wherein at least one of R™ and RY! is connected to L via at least one
functional group of the R™? and/or R®L.
{3831 In some embodiments, the STING agonist drog motety 18 a compound 1s of Formula {(A-
23)

C1

Seatecl

\

RCZ
R1®
T b
W")(2 ‘R17
5{16

{A-g3)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

89
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Xo, X, W2, Yo, Z2, B3RO RE RA RY RV RE R R and R are as defined in Formula

)
Kas?
bl

X5 is CRA: and

wherein: {i) R* is connected to L via a functional group of R*?; or (i1} at least one of R™?
and R™ i3 present, and wherein at least one of R*? and R%! is connected to LY via at least one
functional group of the R™? and/or RV and
optionally, wherein R* is connected to L via a functional group of R*?.
{384} In some embodiments, the STING agonist drug moiety is a compound is of Formula (A-
gd):

R']Q

{(A-gd)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

X, Xy, Wa, Yo, Zo RO, RO RE R R RLRA R RY R RY R, and R are as defined
in Formula (A);

Xs is CRA%: and

wherein: (i) R** is connected to L via a functional group of R*?; or (ii) at least one of R
and RE! is present, and wherein at least one of R®? and R®! is connected to L via at least one
functional group of the R™ and/or R%
[385] In some emboduments, the STING agonist drug motety 1s a compound is of Formula (A-

¥
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A
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{A-g5)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
Xo, Wa, Y2, 7o, RO, R RS RY RS R R R RV R RY R and RY are as defined in Formula
A,

G

Xsis CRM; and

wherein: {i} R* is connected to LY via a functional group of R*?; or (i1} at least one of R*?
and RY is present, and wherein at least one of R*? and R%! is connected to LY via at least one
functional group of the R™? and/or RV

1386} In some embodiments, the STING agonist drug moiety is a compound is of Formula (A-

o)
o 5 R19
NS > \\ﬂ/
RO =N BN
\N Py /
RC'E
)
RC.’Z

F{ 16
{A-g6)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
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Xo, X, W2, Yo, Z2, B3RO RE RA RY RV RE R R and R are as defined in Formula

)
Kas?
bl

X5 is CRA: and

wherein: {i) R* is connected to L via a functional group of R*?; or (i1} at least one of R™?
and R™ i3 present, and wherein at least one of R*? and R%! is connected to LY via at least one
functional group of the R™? and/or RV and

optionally, wherein R*” is connected to L via a functional group of R*%
{387} In some embodiments, the STING agonist drug moiety is a compound is of Formula (A-
hy:

R'M
E R1§
O Z‘i*-y”
k|
2N Ky >”<®>E<
R® E =N Wi N ois
S N i R
X3 RC1

{A-1)

or a prodrug, solvate, pharmaceuotically acceptable salt, or tautomer thereof, wherain:

Xy, Wi, Vi, Zi, X, Xa, X3, Xo, RY, RS, RS RAZ RAL RS RE RO RY RP R RY R, and
R are as defined in Formula {(A);whereir: (i) at least one of R*? and RA! is present, and wherein
at least one of RA2 and R*! is connected to LY via at least one functional group of the R and/or
RAL or (i1} at least one of R™ and R is present, and wherein at least one of R and R s
connected to LT via at least one functional group of the R and/or R¥
[388] In some embodiments, the STING agonist drug moiety 15 a compound 1s of Formula (A-

Ay

92



WO 2022/147532 PCT/US2022/011119

(A-hl)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xy, Ka, Wi Y 21, X5, Xe, BERS RS RY RAURY re RE R RS RIERP RS and RY

are as defined in Formula (A);

e A2 AL g s e A
wherein: (i} at least one of R and R! is present, and wherein at least one of RA? and R*!

is connected to LP via at least one functional group of the R*? and/or R or (i1) at least one of

R and R is present, and wherein at least one of R® and R™ is connected to LY via at least one

functional group of the R®? and/or REL
R

[38%] Insome embodiments, the STING agonist drug moiety is a compound s of Formula (A-

B2y
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{A-h2)
or a prodrug, solvate, pharmaceutically acceptable salt, or tautemer thereof, wheram:
Xp, X, Wy, Yy, Zs, B RS RC RY RS RS RA? RM RY RS RP RS and RY are as defined
in Formula (A},
Xsis CRM; and

A and R is present, and wherein at least one of R* and R is

wherein: (1) at least one of R
connected to 1.7 via at least one functional group of the R** and/or RY'; or (ii) at least one of RY
and R¥! is present, and wherein at least one of R and R is connected to L” via at least one
functional group of the R™ and/or RY'.

{396} In some embodiments, the STING agonist drug moiety () is a compound of Formula

{A), wherein the compound is of Formula (A-t):

R’M
Y Rﬂ?
s AT
/Y
AT N 7E,x3:N§¥-« ‘\1:“,,
G e B
5 N\) R¢'1
Q RCQ
X5 N | 18
HN AN ) 3
G a W R
R’ﬂs

(A-i)
or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
Y, Yo, Zu, 2o, X, X, X5, X X7 Wi, Wo, RY, R™ RY RS, RY RS RURY RY R RY RV RY,
R and RY are as defined in Formula (A}, and

wherein: {1} at least one of R* and R*! is present, and wherein at least one of R* and
R i3 connected to 1P via at least one functional group of the R and/or R or (it) at least one
of R and R™ is present, and wherein at least one of R and R is connected to L via at least
one functional group of the R™ and/or RV

{391} In some embodiments, each STING agonist drug motety (D) independently 1s:

94



WO 2022/147532 PCT/US2022/011119




WO 2022/147532 PCT/US2022/011119

3

96



WO 2022/147532 PCT/US2022/011119

™

0, Ney
AN w
(L yin
P

| S—nH
N -
; N
Sg\RQA\/”\Q
a N
NH -
HalN /E\\\/«N’}m );_4;/“;]/
: N
3 o
T
o o N
Ny
/lk/\ N / !
N i\j\\}\/‘wNH (SN
N
1"0
r{RQ’\’/A\U \ &
Za
HoN J\\/ PNd N~
N /AN
o
o o \}\1 o {
Ny o N
HEN/]L\,/\“N >\"§\,} N &
P N\)—NH ~ AT T g WA
/’Q
N \
HO" "0 R22 Frrg \
/’I N ( ; N
foo—NH e i) o
H N QN N HaM A Aoy
b OH_E N 0)'“‘%,'
o
? e
{
o] O N < o] N
SN -
NP P NPPNGY ey
HzN)\@\)-- N\/\; A HNT TS N
N S
i \
{
éiRz’\\/’\o 2 ;\Rzmg \‘
o N z,’?L N
HaN /\,! N’>""NH S“E/ HoN KB\ PNH L
e AN T/ N X
Is) o o o ~



WO 2022/147532

PCT/US2022/011119
O
8

/0\]
\ N
-
v
P>NEH D
K L o
& o N
Q ‘\N“N Q \N\N
HaN RS >§\‘ I M,N R H LK
N WP B A NN
N
0
- g L (
= Y
/. i"N>»» \
SJ—NH K-
L NG NG N N
o

2
T >—aH oo
HpN /L\)IN \I/
: 7
: 1
> o, ©
N .
HQNJ\”’ N >_ N\ E{;
]
A
e /
\
fiRzA\/\O
PN
.{/
HQNT/’\J\’> NE B
c;)

;)\& ~
HgN [\ e

2 ARy N

e : \( IS
’ o)

o (

H o Moy
AW
o N-
N O *S>____N\> """ g
AN
O
; \
fs\RZA’\/\Q
N
. 7N
A . 5
i 0/ \

98



WO 2022/147532 PCT/US2022/011119

39



WO 2022/147532

PCT/US2022/011119

100



WO 2022/147532 PCT/US2022/011119

=\
Q N~
S 2 N h !N
" \[/j Vi m<\"\
N~ N

o o :
o o 0.
HoN N \IN(
| D-nNH
,/\N
/’0 6
. \
E\Rg \v’\g (‘
< N
PN N'%WNH \?i
N

101



WO 2022/147532

- )

o ¢

-

i 3\
HN/Eg/fNH Nowg
s

PCT/US2022/011119
™
sﬁf N Q N“N
\»I/I N
N N

[0}
9 A
o Nr /\\TN\ WN
H ’\Rr// ‘ >WNH/
3

102



WO 2022/147532

e

103

PCT/US2022/011119



WO 2022/147532

PCT/US2022/011119
i G\} <f“==’/ 7 r:’/
LR A% H “[\}—NH -
PR I

: \
Fpreg é FRe™ g
‘ AN
’// \J N, =N O\T/ '
HN } ' s
3 { Nfrss Io) G i
, .

o N ~\‘\\ < \\W\
. NH N
HENYQ - M/f\ AT
‘ o : & ¢
e A A Nl
=N ¥ M WA W
Py o L Dnin
N7 N -
4 )
\RZ/\\/”\O ¢ JJJ\sz\\/\\O <
N
’ P A N
HalN \i N/, NH D.{ EJ}I/ NH N{~
NN N Axg g an
a © big L
& o :
O\I/ i Q 0\(
HaN %\—*s uh} \ N HQN)\Q'N%N?{ \ K
NN /L\N _ \N” N
//
J{r\.Rz"\VA\O ( B \RZWA\O (
ra N

104



WO 2022/147532

O . ) O
HoN 2 ?f—s i N !\i
\N/E\N>__N

/2

7
.:’;\ R?_’\\//\ 7o)

N ¢
Z Y \
HgN T/@;\“{:}—NH

o Q)m@

Q o S
i 3l
HalN /\@’%/[( $\1>:::: N’ N N
‘N{’ \N, L

SN

;e) ~RE A\/'\O *

HaN.__Axg e > NPT
Y

Zo BTN

wherein:

PCT/US2022/011119

R? is absent, -O- or -NR*-; R* is H or C1.3 alkyl; and ¥ denotes attachment to L°.

1392} In some embodiments, each STING agonist drug motety (D) independently 1s:
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wherein:
R? is absent, -0- or -NR*; R* is H or (12 alkyl; and 4 denotes attachment to L.

[393] In some embodiments, each STING agomust drug rootety (D) independently 1s:
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R2 is absent, -O- or -NR*: R% is H or Cr2 alkyl: and & denotes attachment to L2

[394] In some embodiments, each STING agonist drug moiety (B} independently is:
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. 4 - . T
R? is absent, ~0- or -NR*; R* is H or 1.2 alkyl; and ¥ denotes attachment to LY
{395] In some embodiments, each STING agonist drug mosety (D} independently 1s:
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f—? QO\H/

7NN

wherein:

R is absent, -O- or -NR*-; R* is H or C12 alkvl; and ¥ denotes attachmient to L”.

Hydrophilic Group (Variable T

1396} In some embodiments, the hydrophilic group included in the conjugates or scaffolds of
the disclosure 15 a water-soluble and substantially non-antigenic polymer. Examples of the
hydrophilic group, include, but are not limited to, polyalcohols, polyethers, polvanions,
polycations, polyphosphoric acids, polyamines, polysaccharides, polyhydroxy compounds,
polylysines, and derivatives thereof. In some embodiments, one end of the hydrophilic group can
be functionalized so that it can be covalently attached to the M” linker (e.z, to an amino acid in
the M” linker) by means of a non-cleavable linkage or via a cleavable linkage. In some
embodiments, functionalization can be, for example, via an amine, thiol, NHS ester, maleimide,
alkyne, azide, carbonyl, or other functional group. In some embodiments, the other terminus {or
termint} of the hydrophilic group will be free and untethered. In some embodiments, by
“untethered”, it 18 meant that the hydrophilic group will not be attached to another moiety, such
as D or a Drug Unit, or other components of the conjugates or scaffolds of the disclosure. In
some embodiments, the free and untethered end of the bydrophilic group may include a methoxy,
carboxvlic acid, alcohol or other sutable functional group. Tn some embodiments, the methoxy,
carboxyiic acid, alcohol, or other suitable functional group acts as a cap for the terminus or
termint of the hydrophilic group.

1397} In some embodiments, a cleavable linkage refers to a hinkage that 15 vot substantially
sensifive to cleavage whule circulating m the plasisa but 15 sensitive to cleavage tn an
mtracellular or miratumoral environment. In some embodiments, a non-cleavable linkage is one

that 15 not substantially sensitive to cleavage in any biological environment. In some
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embodiments, chemical hydrolysis of a hydrazone, reduction of a disulfide, and enzymatic
cleavage of a peptide bond or glycosidic linkage are examples of cleavable linkages. In some
embodiments, exemplary aitachments of the hydrophilic group are via amide linkages, ether
linkages, ester linkages, hydrazone linkages, oxime finkages, disulfide linkages, peptide linkages,
or triazole linkages. In some embodiments, the attachment of the hydrophilic group to the M*
linker {e.g., to an amino acid in the M® linker) is via an amide linkage.

1398] In some embodiments wherein the conjugate or scaffold of the disclosure comprises more
than one hydrophilic groups, the multiple hydrophilic groups may be the same or different
chemical moteties (e g., hyvdrophilic groups of different molecular weight, number of subunits, or
chemical structure). In some embodiments, the multiple hydrophilic groups can be attached to
the M”* linker at a single attachment site or different sites.

{399} In some embodiments, the addition of the hydrophilic group may have two potential
wmpacts upon the pharmacokinetics of the resulting conjugate. In some embodiments, the desired
mmpact 1s the decrease in clearance (and consequent 1n increase in exposure) that arises from the
reduction i non-specific nteractions induced by the exposed hydrophobic elements of the drug
or drug-linker. In some embodirnents, the undesired impact s the decrease n volume and rate of
distribution that may arise from the increase m the molecular weight of the conjugate. In some
embodiments, increasing the molecular weight of the hydrophilic group increases the
hydrodyusanuc radius of a conjugate, resulting in decreased diffusivity that may dinurish the
ability of the conjugate to penetrate into a tumor. Because of these two compsting
pharmacokinetic effects, 1t may be desirable to use a hvdrophilic group that 13 sufficiently large
to decrease the conjugate clearance thus increasing plasma exposure, but not so large as {o
greatly dimirnush us diffusivity, which may reduce the ability of the conjugate to reach the
mtended target cell population.

[468] In some embodiments, the hydrophilic group, meludes, but 15 not limited to, a sugar
alcohol (also known as polyalcohol, polvhydric aleohol, alditol or glycitol, such as mositol,
glycerol, erythritol, threitol, arabitol, xylito], ribitol, galactitol, mannitol, sorbitol, and the hike) or
a dentvative thereof (e.g., amino polyalcohol), carbohydrate{e.g., a saccharide}, a polyvinyl
alcohol, a carbohydrate-based polymer {e.g., dextrans), a hydroxypropylmethacrylamide
{(HPMA), a polvalkylene oxide, and/or a copolymer thereof.

{401} Insome embodiments, T! comprises a plurality of hydroxyi (“~OH")} groups, such as
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moieties that incorporate monosaccharides, oligosaccharides, polysaccharides, and the like.
{402} Insome embodiments, T' comprises a plurality of -{CRssOH)- aroups, wherein Rsgis -H
or (1. alkyl.

2 .
[403] In some embodiments, T is ~OH or ~FNH Reo—(CRsgOH )R

, Wherein:

n; is an integer from 0 to about 6;

each Rsx is independently -H or Cis alkyl;

Reo is a bond, a Cis alkyl linker, or —-CHR o~ wherein Rso is -H, Cis alkyl, cycloalkyl, or
arvlalkyl;

Rei 158 CH2ORg, COORe, -(CH2)wCOORs, or a heterocycloalkyl substituted with one or
more hydroxyl;

Rez ts -H or Crz alkyl; and

02 18 an integer from 1 to about 3.

[404] Insome embodiments, T' is ~OH.

[405] Insome embodiments, T' is $NH~Reo —(CRagOM iRy A

[406] In some embodiments, Rszis -H; Reo is a bond or a i alky! Hnker; n; is an integer from
1 to about 6; and Rey 18 CH-OH or COOH.

4867} In some embodiments, Rsz1s -H; Reo 15 ~CHRs0~; 01 15 0; and Rgy 15 a heterocycloalkyl
substituted with one or more hydroxyl, ¢.g., a monosagcharide.

[408] In some embodiments, T' comprises a glucosyi-amine, a di- amine, or a tri- amine.

[409] In some embodiments, T comprises one or more of the following fragments or a

sterepisomer thereof

5
1y SNH{OHOH) Yy Rag . » OH OH H OH OH
() T B N\WKT OH o NHJ\IJ\,QH
@ ny OH (3) VM2 gy :
OH OH OH  OH oH  OH
s HOF F Ho = H
“s—N\H/\V/\V,QH $—N OH N o
5 o 2 n
) " on ) " OH © “or on
y  Of oH . OH oH H OH OH
dNy S PN Ny S bl A COOH
v OH ARy ¢t v
7 "2 on OH 1 (®) "™ Gy o © * OH oOH
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, ,y OH OH % y QH OH (OHJog
-------- Ny~ COOH +-N COOH /
I o, SR,
(10) oM OH (in OH OH <M/
(12) o
R59 jo> O 59 0\‘\\05"; F}SS? Opmeeeei C-i
N N S Ok
OH gy )
(13} OH (14} OH {15) HO oM
(16) (7 (18}
o oH OH o) OH OH o OH O
H H H i sH E
4N ’\};"ﬁ\N A A -§—N ; /u\N,« CH —zN )nv)kﬁ A O
2 H , E z OH CH
g OH OH P OH  OH o 3
O we o oH 57 “NH oM oM “ 5’{7‘-2\0
N E\\J,DE‘*! Pesi E
O OH ) (E)H EH
(19) or {20}
i o OH GH O OH
""N ¢ H H OH ':
- - O
T oy
p g OH OH H
NN, OH OH :
HoN ;
‘ ;
wheremn:

Rso 13 -H, Cyg alkyl, eycloalkyl, or aryvlalkyl;

ny s an integer from 1 to about 6;

02 18 an integer from 1 to about 3; and

ng 1s an nteger from about 1 to about 3.

[410]

Tt 1s understood that all stereochernical forms of the hydrophilic groups are conternplated

herein. For example, i the above formula, the hydrophilic group may be derived from ribose,

xviose, glucose, mannose, galactose, or other sugar and retam the stereochemical arrangements

of pendant hydroxyl and alkyl groups present on those molecules.

1411]

Tt 1s to be understood that 1n the foregomg formulae, various deoxy compounds are also

contemplated. Hlustratively, one or more of the following features are conternplated for the

hydrophilic groups when applicable.

{412}
{413}

In some embodiments, ni is 2 or 3.

In some embodiments, nyis 1, 2, or 3.

114




WO 2022/147532 PCT/US2022/011119

{414} In some embodiments, n: 15 1.

{418} In some embodiments, Rss is hydrogen.

OH OH
% - OH
N/\/’S{\\/
[416] In some embodiments, T! is OH OH . In some embodiments, T!is
" o OH OH
“gl N\E//\,/E\ N’ '\\}//v\é/"\v O
& oS on
O7 "NH OH OH
/Lr,i\,OH
O OH
" 0 OH OH
“é“N /\)J\N’W\/OH
l\ H OH  OH
. i © N/\/fo\
{4171 Insomwe embodiments, T s H
, F?as ffes
h!
NH—R C—C—0+R
'§' a4 i ; J %65

{418] In some embodiments, T! is Res ey , wherein

ns 1s an integer from 1 to about 25;
each Rgz is mdependently -H or Ciz alkyl;
R4 i3 a bond or a i alky! hinker;
Res is -H, Cis alkyl, {CH2)wCOORs2, or -(CH2 ) CORes;

Reris H or Crxalkyl;

H o) oH oH
OH OH ) Moo On O s
. oM O “NH oH OH (/\Nf\/
““?“E O &N\/J
Res is H, OH OH ) OH BH 4
0
}i e Lﬁ’”\v’e\/\c*’\fa\/\u” o MR NH2
e g o BN, R »{ NN
[+ N/\/ \"/\{3/\\/ \,/"\Q/" e S l{/s\\ )
# e , o 2] O R ﬁnd

02 18 an integer from 1 to about 5.
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}{ (/\/0 Rer
ﬁ né

[419] Insome embodiments, T is: 0

wherein Rey 150 (1) OH

0, 1{3 o
r"\N/\“:SI‘gH }innr\,kﬁp\/o\ PN NP
% ?;v,J " o N”\\/Q\.«/"\Q/\/Q\/’\G/
2) 4 : 3 H
LN }{HN PN
3 in \‘*G ) l
(4 ; 5y oo ;
OH OH H Q oHoH
/WK/QH wg-M\:,f\/u\ ) \‘,AYH,)\,O?'i
i i M i
' ‘%vﬁ M on o
4261 (&) OH  OH s or >
PEaNGe 3
{421 (7} OH OH

wherein 4 18 an integer from about 2 to about 20, from about 4 to about 16, from about 6

to about 12, from about 8 to about 12,

;s’\N(/\,O}\/ﬁ,OH
H LS ‘

[423] In some embodiments, ns 1s an integer from about 2 to about 20, from about 4 to abowt

{422] Insome embodiments, T' s

16, from about 6 to about 12, from about 8 to about 12.
[424] Insome embodiments ns18 6,7, 8,9, 10, 11, or 12,

[425] Insome emboduments, na 15 8 or 12,

OH OH
By f ,C}\ NH -

\ﬁﬂ\/\\y/ 7n\4/\7( W,GH

{426] In some embodiments, T! is 2] oH OH or
) OH OH
s v L. A OH
.frimk\/ QM’HN N7
H 4 o " o oo
o N OH OH
%OH
O OH , wherein nq is an integer

from about 2 to about 24, from about 4 to about 16, from about 6 to about 12, from about 8 to

about 12.
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{427} Insome embodiments, ns 186, 7,8, 9,10, 11, or 12,

{428] Insome embodiments, ns 1s 8. In some embodiments, ng1s 12.

lok OH OH
~ { Ks) AN o~ Ok
& o OM OH
NH OH OH
A _-OH

[429] Insome embodiments, T! is OH OH

wherein ng 15 8.

[430] Insome embodiments, T comprises a polyether, e g, a polyalkylene glycol (PAQ). PAQ
mcludes but 1s not limited to, polyroers of lower alkylene oxides, m particular polymers of
ethylene oxide, such as, for example, propylene oxide, polypropylene glvcols, polvethyiene
glveol {PEG), polyoxyethvlenated polyols, copolyruers thereof, and block copolymers thereof.
[431] Insome embodiments, the polyalkylene glveol is a polyethylene glycol (PEG) including,
but not limited to, polydisperse PEG, monodisperse PEG, and discrete PEG. Polydisperse PEGs
are a heterogeneous mixture of sizes and molecular weights whereas monodisperse PEGs are
typrcally purified from heterogeneous mixtures and are therefore provide a single chamn length
and molecular weight. In some embodiments, the PEG units are discrete PEGs provide a single
molecule with defined and specified chain length. In some embodiments, the polyethylene glycol
18 mPEG.

[432] Insome embodiments, T' comprises a PEG unit which comprises one or multiple PEG
chains. The PEG chains can be hinked together, for example, in a linear, branched or star shaped
configuration. The PEG umit, in addition to comprising repeating PEG subunits, may also
comprise non-PEG material (e.g., fo facilitate coupling of muhtiple PEG chains to each other or
to facibitate coupling to the amino acid). Non-PEG material refers to the atoms in the PEG chain
that are not part of the repeating -CHzCH2O- subunits. In some embodiments, the PEG chain can
comprise two monomeric PEG chains linked to each other via non-PEG elements. In some
embodiments, the PEG Unit can comprise two linear PEG chains attached to a central core that is
attached to the amino acid {i.e., the PEG unit itself s branched}.

{433] The PEG unit may be covalently bound to the M linker (e.g, to an amino acid in the M
iinker} via a reactive group. Reactive groups are those to which an activated PEG molecule may
be bound {e.g., a free amuino or carboxyl group). In some embodiments, N-terminal amino acids

and lysines (K} have a free amino group; and C-terminal amino acid residues have a free
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carboxyl group. Sulfhydryl groups (e g, as found on cysteine residues) may also be used as a
reactive group for attaching PEG.

{434] In some embodiments, the PEG unit may be attached to the M? linker {e.g., to an amino
acid in the M* linker) by using methoxylated PEG ("mPEG") having different reactive moieties,
inchuding, but not limited to, succinimidyl succinate (88), succinimidy] carbonate (8C), mPEG-
imidate, para-nitrophenylcarbonate (NPC), succinimidy! propionate (SPA), and cyanuric
chloride. Examples of mPEGs include, but are not himited to, mPEG-succinimidy! succinate
{mPEG-88), mPEG-succininidyl succinate (mPEG:-88), mPEG- succinimidyl carbonate
{mPEG-SC), mPEG:-succiinmidyl carbonate (mPEG:-SC), mPEG-unidate, mPEG-para-
nitrophenylcarbonate (mPEG-NPC), mPEG-imidate, mPEG,-para-niirophenylcarbonate
{mPEG-NPC), mPEG- succininudy! propionate (mPEG-SPA}Y, mPEG:- succinumidyl propionate
{mPEGr—SPAY, mPEG-N-hydroxy-succinimide {mPEG-NHS), mPEGy-N-hydroxy-succinimide
{mPEG;—NHS), mPEG-cyanuric chloride, mPEG;-cyanuric chloride, mPEG:-Lysinol-NPC,
and mPEG:-Lys- NHS. A wide vanety of PEG species can be used, and substantially any
suttable reactive PEG reagent can be used. In some embodiments, the reactive PEG reagent will
result in formation of a carbamate or arotde bond upon attachment to the Multifunctional Linker
or M* Hinker {e.g, to an amino acid in the M linker). The reactive PEG reagents include, but are
not himited to, mPEG:-N-hydroxy-succinimide (mPEG:-NHS), bifunctional PEG
propwnaldehvde {mPEG-ALD), multi-Arm PEG, malennide-containing PEG (mPEG(MAL),,
PEG{MAL)Y), mPEG-NH, mPEG- succiumudyl propionate (oPEG-8PA), succimimide of
mPEG butancate acid (mPEG-8BA), mPEG-thioesters, mPEG-double Esters, mPEG-BTC,
mPEG-ButyrALD, mPEG-acetaldehyde diethyl acetal (mPEG-ACET), heterofunctional PEGs
{e.g., NHz-PEG-COQOH, Boc-PEG-NHS, Fmoc-PEG-NHS, NHS-PEG-vinylsuifone (NHS-PEG-
VS), or NHS-PEG-MAL), PEG acrylates (ACRL-PEG-NHS), PEG-phospholipids (e.g., mPEG-
DSPE), multi-armed PEGs of the SUNBRITE™ sertes including the glycerine-based PEGs
activaied by a chemistry chosen by those skilfed i the art, any SUNBRITE activated PEGs
{including but not limited to carboxyl-PEGs, p-NP-PEGs, Tresy-PEGs, aldehyde PEGs, acetal-
PEGs, aming- PEGs, thiol-PEGs, maleinido-PEGs, hydroxyl-PEG-amine, aming-PEG-COOK
hydroxy-PEG- aldehyde, carboxylic anhydride type-PEG, functionalized PEG-phospholipid,
and other similar and/or suitable reactive PEGs.

{438} In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subunits, at
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least 8 subunits, at least 9 subuniis, at least 10 subunits, at least 11 subunits, at least 12 subunits,
at least 13 subunits, at feast 14 subunits, at least 15 subunits, at feast 16 subunits, at least 17
subunits, at least 18 subuniis, at least 19 subunits, at least 20 subunits, at least 21 subunits, at
least 22 subunits, at least 23 subunits, or at least 24 subunits. In some such embodiments, the
PEG unit comprises no more than about 72 subunits.

[436] In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subunits, at
least & subunits, at least 9 subunits, at least 10 subunits, at least 11 subunits, at least | 2 subunits,
at least 13 subunits, at least 14 subunits, at least 15 subunits, at least 16 subunits, at least 17
subunits, at least 18 subunaits, at least 19 subunits, or at {east 20 subunits.

437} Insome embodiments, the PEG unit comprises at least 6 subunits, at least 7 subunits, at
least & subunits, at least 9 subunits, at least 10 subunits, at least 11 subunits, at least 12 subunits,
at least 13 subunits, at least 14 subunits, at least 15 subunits, at least 16 subunits, at least 17
subunits, or at least 18 subunits.

[438] In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subunits, at
least 8 suburuts, at least 9 subunits, at least 10 subunits, at least 11 subunits, or at least 12
subunits.

[43%] Insome embodiments, the PEG unit comprises at least 8 subunits, at least 9 subunits, at
feast 10 subunits, at least 11 subumnits, or at least 12 subunits.

[448] In some embodiments, the PEG unit comprises at least 6 suburuts, at least 7 subunits, or
at least 8 subunits.

[441] In some embodiments, a linear PEG umit 15

““%“"Yﬁ“““(f:HzC HaOYas™ Y72 "“%‘"Yﬁ“‘“(CHﬁHzG)cm‘“Y'zs“"(CHzCﬁzo)dmmY:,z

® ; (i) ;
""%‘“YT!""'(CH;:‘CHzQ)mo Y73 (CHCHChanody o,
or {1i1) dyy )

wherem;

% indicates site of attachment to the M* linker (e.g., to an amino acid in the M” linker);
Y71 is a PEG attachiment unit;

Y72 is a PEG capping unit;
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Y75 18 an PEG coupling unit (1.e., for coupling multiple PEG subunit chains together);

ds 5 an integer from 2 to 72;

each dio 1s independently an integer from 1 to 72; and

di: is an integer from 2 to 5.
{442} In some embodiments, do 15 an mteger from 2 o 24. In some embodiments, ds 15 an
mteger from 4 to 24. In some embodiments, ds is an integer from 6 to 24, from 8 to 24, from 10
to 24, or from 12 to 24,
{443} In some embodiments, there are at least 6 PEG subunits in the PEG unit. In some
embodiments, there are at least 8 PEG subunits in the PEG unit. In some embodiments, there are
at least 10 PEG subunits in the PEG unit. In some embodiments, there are at least 12 PEG
subunits in the PEG unit.
444} In some embodiments, de 15 8 or about 8, 12 or about 12, 24 or about 24,
445} In some embodiments, each Y7z is independently -Ci.p alkyl, -Couo alkyl-CO-H, -Coao
alkvl-OH, -Crap alkyl-NHz, -Chre alkyl-NH(C1s alkvl), or Coao alkyl-N(Cy 2 alkyl):
[446] In some embodiments, Yy i3 -Crope alkyl, ~Coue alkyl-COoH, -Caip alkyl-OH, or —Cauo
alkvi-NH,.
[447] In some embodiments, the PEG coupling urat is part of the PEG unit and 18 non-PEG
material that acts to connect two or more chains of repeating CH,CHO- subumits. In some
erbodiments, the PEG coupling urut Yos 18 —Coap alky-C(O)-NH-, -Coope alkyl-NH-C(O)-, -Caoo
alkvl-NH-, -Ca.y0 alkyi-C{O)-, ~Caap alkyl-O-, or —Ca.p0 alkyl-5-.
[448] In some embodiments, each Y73 is independently ~ Ciae alkyl-C{O)-NH-, - Cip alkyl-
NH-C{0O3}-, -Cooio alkybNH-, - Cap alkyl-O- | -Crop alkyl-S-, or - Crae alkyl-NH-.
[449] In some embodiments, the PEG attachment unit 13 part of the PEG unit and acts to link
the PEG unit to the M® linker {e.g , to an amino acid in the M™ linker). In some embodiments,
the amino acid has a functional group that forms a bond with the PEG Unit. In some
embodiments, the functional groups for attachment of the PEG unit to the ammo acid include
subfhydryl groups to form disulfide bonds or thicether bonds, aldehyde, ketone, or hydrazine
groups to form hydrazone bonds, hydroxylamine 1o form oxime bonds, carboxylic or amino
groups to form peptide bonds, carboxylic or hydroxy groups to form ester bonds, sulfonic acids
to form sulfonamide bonds, alcohols to form carbamate bonds, and amines to form sulfonamide

bonds or carbamate bonds or amide bonds. In some embodiments, the PEG unit can be attached
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to the amino acid, for example, via a disulfide, thioether, hydrazone, oxime, peptide, ester,
suffonamide, carbamate, or amide bond. In some embodiments, the reaction for attaching the
PEG unit can be a cycloaddition, addition, addition/elimination or substitution reaction, or a
combination thereof when applicable.

{456} Examples of linear PEG units inchude:

H
“%WN—(GHQGHzg)dg =G H CHyCOOH
0 ~

>

H
“%“NM(QHQCHQO)GQMCHg m%“C“(CHQCHQO)dQMCHg
(it} ; (i) ;
m%“N""“(CHQCH?_O)siQ"“'"CH;CHEC(O}NH—(CHgCHzC))-CHQCHZCOOH
{1v} H ;and
“‘“%““ﬁ“‘“’(CHgC HoOlag = CHCHy NHA{CHaCH0-CHCHCOOH
v} ;

wherein § indicates site of attachment to the Multifunctional Linker or M" linker (e.g, to
an amino acid in the M” linker), and each do is independently an integer from 4 to 24, 6 to 24, § to
24,1010 24, 1210 24, 14 t0 24, or 16 10 24
{451} Insome embodiments, do 15 about &, about 12, or about 24,
{452} In some embodiments, ds is about 8.
453} In some embodiments, the PEG unit is from about 300 Da to about S kDa; from about
300 Da to about 4 kDa; from about 300 Da to about 3 kDa; from about 300 Da to about 2 kDa; or
from about 300 Da to about | kDa. In some embodiments, the PEG unit has at least 6 subunits or
at least 8, 10 or 12 subunits. In some embodiments, the PEG unit has at least 6 subunits or at
feast 8, 10 or 12 subunits but no more than 24 suburuts.
1454} In some embodiments, suttable polyvethylene glveols may have a free bydroxy group at
each end of the polymer molecule, or may have one hydroxy group etherified with a lower alkyl,
e.g., a methyl group. In some embodiments suitable polyethylene glycols are dervatives of
polyethylene glycols having esterifiable carboxy groups. In some embodiments, polyethylene
glycols are comnmercially available under the trade vame PEG, usually as nuxtures of polymers

characterized by an average molecular weight. In some embodiments, polyethviene glycols
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having an average molecular weight from about 300 to about 3000, In some embodiments,
polyethylene glycels having an average molecular weight from about 600 to about 1000.

[455] In some embodiments, examples of hydrophilic groups that are suitable for the
conjugates, scaffolds, and methods disclosed heren can be found in e g, US 8,367,065 column
13; US 8524696 column 6, WQ2015/057699 and WO 2014/062697, the contents of each of

which are hereby incorporated by reference in their entireties.

Antibodies

1456} In some embodiments, the glycoprotein comprising a core-N-acetylglucosamine
substituent {core-GleNAc moiety) s an antibody comprising a core-N-acetyiglucosamine
substituent (core-GIcNA¢ moiety). In some embodiments, the glycoprotein is a monoclonal
antthody (mAb) IgA, IgD, IgE, 1eG, or IgM antibodies. In some embodiments, the antibody ts an
1gG antibody. In some embodiments, the antibody is an 1gG1 antibody. In some embodiments,
when said antibody 15 a whole antibody, the antibody comprises one or more {e.g., one) core-
GlecNAc¢ moiety on each heavy chain, said core-GlcNAC moiety being optionally fucosylated. In
some embodiments, the whole antibody comprises two or more {e.g., two) optionally
fucosylated, core-GlcNAC moieties. In some embodiments, when said antibody is a single chain
antibody or an antibody fragment, e.g. a Fab or Fe fragment, the antibody comprises one or more
core-GleNAc moieties, which are optionally fucosylated. In some embodimaents in the antibody
comprising a core~GleNAc motety, said core-GlcNAe moiety roay be situated anywhere on the
anttbody, provided that said substituent does not hinder the antigen-binding site of the antibody.
In some embodiments, said core-GleNAC motety is present at a native N-glycosylation site of the
antibody. In some embodiments, the antibody comprises, or 18 engineered to comprise, at least
one chemically reactive group or a chemically reactive amino acid motety or side chains.

457} In some embodiments, the antibody 1s capable of directing the conjugate to specific
tissues, cells, or locations m a cell. In some embodiments, the antibody 18 capable of directing the
conjugate mn culture or 1 a whole orgamism, or both. In some embodiments, the antibody
comprises a ligand that 15 present on the cell surface of the targeted cell{s} to which it binds with
an effective specificity, affinity, and avidity. In some embodiments, the antibody directs the
conjugate to tissues other than the hiver. In some embodiments, the antibody directs the conjugate

t0 a specific tissue such as the liver, kidney, lung, or pancreas. In some embodiments, the

ol
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antibody directs the conjugate to a target cell {e.g., a cancer cell), a receptor expressed on a cell
{e.g., a cancer cell}, a matrix tissue, or a protein associated with cancer {e.g., tumor antigen). In
some embodiments, cells comprising the tumor vasculature may be targeted. In some
embodiments, the antibody s capable of directing the conjugate to specific types of cells, e.g.,
specific targeting to hepatocyies in the hiver as opposed to Kupffer cells. In some embodiments,
the antibody is capable of directing the conjugate to cells of the reticular endothelial or lymphatic
system, or to professional phagocytic cells such as macrophages or eosinophils. In some
embodiments, the conjugate iself is an effective delivery system, without the need for specific
targeting.

[458] In some embodiments, the antibody 15 capable of directing the conjugate to a location
within the cell (e.g., the nucleus, the cytoplasm, or the endosome). In some embodiments, the
antibody enhances cellular binding to receptors, or cytoplasmic transport to the nucleus and
nuclear entry or release from endosomes or other intracellular vesicles.

[459] In some embodiments, the conjugate comprises a B7-H4 antibody or modified B7-H4

anttbody of the present disclosure.

B7-H4 Antibodies

[466] Provided by the disclosure are isolated antibodies that bind to B7-H4, a Type 1
transrmembrane protein found, for example, on the surface of antigen presenting cells (APC). The
B7-H4 antibodies include, but are not limited to, humanized antibodies, chimeric antibodies,
mouse antibodies, human antibodies, and antibodies comprising the heavy chain and/or hight
chain CDRs discussed herein,

[461] In some embodiments, B7-H4 antibodies of the disclosure spectfically bind to an epiiope
on the full-length human B7-H4 protein comprising the amino acid sequence:
MASLGOILFWSHSIHLAGAIALHGFGISGRHSITVTTVASAGNIGEDGILSCTFEPDIKLAD
IVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIVGNASLRLKNVQLTD
AGTYKCYHTSKGKONANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWEFPQPTVVWA
SQVDOQGANFSEVSNTSFELNSENVTMEVYSVLYNVTINNTYSCMIENDIAKATGBIKVT
ESFIKRRSHLOLLNSKASLOCVSSFFAISWALLPLSPYLMLK (8EQ ID NG: 59).

{462} In some embodiments, a B7-H4 antibody is a human antibody. In some embodiments, a

B7-H4 anttbody modulates B7-H4 activity. In some embodiments, the antibody is one that

123



WO 2022/147532 PCT/US2022/011119

induces an ADCC response i a subject that receives the antibody. In some embodiments, a B7-
H4 antibody does not inhibit T-Cell suppression activity of B7-H4. The B7-H4 antibodies of this
disclosure can be, for example, full-length antibodies. Alternatively, the antibodies can be
anttbody fragments, such as Fab, Fab' or Fab' 2 fragments or single chain antibodies (e.g., scHv).
In some embodiments, the antibody is an IgG1 antibody.

[463] Insome embodiments, a B7-H4 antibody comprises a heavy chain variable regionand a
iight chain variable region. In some embodiments, a B7-H4 antibody comprises at least one
heavy chain comprising a heavy chain variable region and at least a portion of a heavy chain
constant region, and at least one light chain comprising a hight chain variable region and at least a
portion of a light chain constant region. In some embodiments, a B7-H4 antibody comprises two
heavy chains, wherein each heavy chain comprises a heavy chain variable region and at least a
portion of a heavy chain constant region, and two light chains, wherein each light chain
comprises a light chain variable region and at least a portion of a light chain constant region.
[464] In some embodiments, a2 human B7-H4 antibody comprises one or roore human constant
regions. In some embodiments, the human heavy chain constant region 15 of an isotype selected
from IgA, TgG (for example, an IgGl, Ig(G2, 1gG3, or IgG4 |, and 1gD. 1o some embodituents, the
human light chain constant region s of an 1sotype selected from kappa () and lambda (). In
some embodiments, a human antibody described herein comprises a human IgG constant region
In some erobodiments, a human antibody described herein comprises a human IgG4 heavy chamn
constant region. In some embodiments, a human antibody described herein comprises a human
IgG4 constant region and a buman « light chain.

[465] In some embodiments, when effector function 1s desirable, a human B7-H4 antibody
comprising a human Ig(Gl heavy chain constant region or a human Ig(G3 heavy chain constant
region 1s selected. In some embodiments, when effector function 1s not desirable, a human B7-
H4 antibody comprising a human IgG4 or 1gG2 heavy chain constant region 13 selected.

{466] In some emboduments, the antibodies of this disciosure are characterized by particular
functional features or properties of the antibodies. For example, the antibodies bind specifically
to human B7-H4. Typically, an antibody of this disclosure binds to B7-H4 with high affintty, for
example with a Kp of 1 x 107 M or less. The anti-B7-F4 antibodies of this disclosure typically
exhibit one or more of the foliowing characteristies:

{a) binds to human B7-H4 with a2 Kp of 1 x 107" M or less; and/or
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(b} binds to human CHQO cells transfected with B7-H4 (e.¢. human B7-H4).
{467} Insome embodiments, the antibody binds to human B7-H4 witha Kp of $ x 16% M or
less, bind to human B7-H4 with a Kp of 2 x 10™ M or less, binds to human B7-H4 with a Kp of 5
x 107 M or less, binds to human B7-H4 with a Kp of 4 x 10™ M or less, binds to human B7-H4
with a Kp of 3 x 107 M or less, binds to human B7-H4 with a Kp of 2 x 1077 M or less or binds to
human B7-H4 with a Kp of 1 x 107 M or less.
1468} Standard assays to evaluate the binding ability of the antibodies toward B7-H4 are known
m the art, ncluding for example, ELISAs, Western blots, RIAs and flow cytometry analysis.
The binding kinetics (e g., binding affinity} of the antibodies also can be assessed by standard
assays known in the art, such as by ELISA, Scatchard and Biacore® system analysis.
1469} A potential therapeutic mAbs must not only bind to their target but must also be free from
“developability issues” such as poor stability or high levels of aggregation. We describe
guideline values for five metrics thought to be implicated in poor developability: the total length
of the complementarity-determinung regions {CDRs), the extent and magnitude of surface
hydrophobicity, positive charge and negative charge in the CDRs, and asymmetry in the net
heavy- and hight-chain surface charges. The guideline cutoffs for each property were denived
from the values seen 1o CSTs, and a flagging system 15 proposed to identity nonconforming
candidates,
[478] An exemplary B7-H4 antibody of the disclosure include B7-H4 2F9 {(also referred to
herein in as the “B7-H4 2F9 parental antibody”, “2F9 parental antibody “or “parental antibody”
which was disclosed in U8, Pa. No. 8,609,816, the contents of which is hereby incorporated by
reference in its entirety.
{4711 A potential therapeutic mAbs must not only bind to their target but must also be free from
“developability 1ssues” such as poor stability, high levels of aggregation, low-level expression,
iow solability, covalent integrity, conformational and collowdal instability, high polyspecificity,
and high immunogenicity.
{472} According the B7-H4 2F9 parental antibody sequence was analyzed for metrics thought
to be implicated in poor developability, such as for example, the total length of the
complementarity-deternining regions (CDRs), the extent and magmiude of surface

hydrophobicity, positive charge and negative charge in the CDRs, asymmetry in the net heavy-

and light-chain surface charges and pos 1. This developability
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analysis of the B7-H4 2F9 parental antibody sequence revealed three potential sequence
fiabilities. In particular, the B7-H4 2F9 parental antibody sequence had an unpaired cysteine
residue, an aspartate isomerization sequence, and a methionine oxidation site. Fach of these

three sequence habilities could create potential development such as st
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{473} In order to address the potential sequence liabilities of the B7-H4 2F9 parental antibody,
twenty {20) variants of B7-H4 2F9 were designed and generated that addressed these potential
developability concerns. These variant antibodies included B7-H4 2FSVI, B7-H4 2Fov2 B7-
H4 2FoV3 B7-H4 2FOV4  B7-H4 2FOVS, B7-H4 2P0V6 B7-H4 2FOV7. B7-H4 2F0VR,
B7-H4_2FOVo, B7-H4 2F9V10, B7-H4 2FOV11, B7-H4 2F9V12 B7-H4 JFOV13, B7-

H4 2FOV14, B7-H4 JFOV15, B7-H4 2FO9V16, B7-H4 2FOV17, B7-H4 2F9VIS, BY-

H4 2F9V19, and B7-H4 2F9V20. EHach of the 20 variants were characterized for B7-H4
binding, polyspecificity, and other properties.

1474} The nuclewc acid and amino acd sequence of the monocional B7-H4 antibodies of the
disclosure are provided below. The complementarity determining regions {CDRs) of the heavy
chain and the hight chain are underhined 10 the amino acid sequences presented below. The
amine acids encorpassing the complementarity determining regions {CDR) as shown below are
defined in accordance to the IMGT numbering system {See IMGT®, the international
mMunoGeneTics fnformation system”™. Available online http://www.imgt.org/).

B7-H4 2F% Variable Regions

[475] Al of the twenty B7-H4 2F9 parental vaniants (1.e, B7-H4 2F9V1 through B7-H4
2FOV 20} share a common light cham variable region. {referred to herein as the B7-H4 2F9 V)
[476] In some embodiments, all the antibodies of the disclosure comprise a light chain vanable
region comprising or consisting of the amino acid sequence of SEQ ID N 50.

{4777 The Vicham of B7-H4 2FS Vi (SEQ 1D NO:50} comprises or consists of the amino
acid sequence:
EIVLTQSPGTLSLSPGERATLSCRARQOSVSSSYLAWYQOQKPGQAPRLLIYGASSRATGIPD
RFSGSGSGTDFTLTISRLEPEDFAVYYCOQOYGSSPLYTFGOGTRLEIK (SEQ Iy NO: 50).
{478} The VH chain of B7-H4 2F9 parental (SEQ 1D NO:1) comprises or consists of the

amino acid seguence:
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EVQLVESGGGLIQPGGSLRLSCAASGFIVSRNYMNWYVRQAPGKGLEWVSVIYGSGRTID
CADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDGDYGMDVWGRGTTVTIVS
S(SEQ D NO: 1)

{479] The VH chain of B7-H4 ZFOV1 (S8EQ ID NGO:5) comprises or consists of the amino acid

sequence:
EVOLVESGGGLIQPGGSLRLSCAASGHEIVSRNYMNWVROAPGKGLEWVSVIYGSGRTY
YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDGDRYGMDYVWGOQGTTVIVS
S (SEQ ID NO: 5).

{480} The VH chain of B7-H4 ZFSV2 {(SEQ ID NQO:8) comprises or consisis of the amino acid

sequence:
EVQLVESGGGLIQPGGSLRLSCAASGFIVSRNYMNWVROAPGKGLEWVSVIYGSGRTY
YADSVEGRFTISRDNSKNTLYLOMNSLRAFDTAVYYCARDADYGMDVWGQGTTVTVS
S (SEQ I NO: 8).

[481] The VH chain of B7-H4 2F%V3 (SEQ 1D NG 11) comprises or consists of the amuno

acid sequence:
YADSVKGRFTISRDNSENTLYLOMNSLRAEDTAVYYCARDTYAMBVWGOQGTTVTVSS
{SEQID NO: i)

[482] The VH chain of B7-H4 2F9V4 (SEQ ID NQ:14) compnises or consists of the amino
acid sequence:
EVOQLVESGGGLIQPGGSLRLSCAASGEIVARNYMNWVRQAPGKGLEWVSVIYGSGRTY
YADSVEGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARBADYGLDVWGQGTTVTVS
S (SEQ ID NO: 14).

{483] The VH chain of B7-H4 2FSVS (SEQ ID NG: 17} comprises or consists of the amino

acid sequence:
EVQLVESGGGLIQPGGSLRLSCAARGFIVSRNYMNWVROAPGKGLEWVSVIYGSGRTY
YADSVKGRFTISRDNSENTLYLOMNSLRAEDTAVYYCARDBTYALDVWGOQGTTVTVSS
{(SEQ ID NG: 17}

[484] The VH chain of B7-H4 2F9V6 (SEQ 1D NO:20} comprises or consists of the amine

acid sequence comprises or consists of the aminoe acid sequence:
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EVQLVESGGGLIQPGGSLRLSCAASGFIVSRNYMNWYVRQAPGKGLEWVSVIYGSGRTID
YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDGDYGMBVWGQGTTVIVS
S (SEQ 1D NO: 20y,

{4858] The VH chain of B7-H4 2FOV7 (SEGQ ID NO:22) comprises of consists of the amino

actd sequence:
EVOLVESGGGLIQPGGSLRESCAASGHIVSRNYMNWVROGAPGKGLEWVSVIYGSGRTD
YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDARDYGMDVWGOGTTVTIVS
S (SEQ ID NO: 22).

{486} The B7-H4 2FOV7 variable heavy chain is also referred to herein as the XMT-1603

variable heavy chain.

1487} The VH chain of B7-H4 2F9VE (SEQ ID NO:24) comprises or consists of the amino
acid sequence:
EVQLVESGGGLIQPGGSLRLSCAASGFIVSRNYMNWVROAPGKGLEWVSVIYGSGRTD
YADSVEGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDADYGEDVWGOGTTVTIVS
S (SEQ ID NO: 24).

[488] The VH chain of B7-H4 2F9%VS (SEQ 1D NG:26) comprises ot consists of the amuno

acid sequence:
YADSVKGRFTISRDNSENTLYLOMNSLRAFDTAVYYCARDTYAMDVWGOGTTVTVSS
{(SEQ 1D NO: 26).

[489] The VH chain of B7-H4 2F9V10 (SEQ 1D NO:28) comprises or consists of the amino
acid sequence:
EVQLVESGGGLIQPGGSLRLSCAASGRIVERNYMNWVROAPGKGLEWVSVIYGSGRID
YADSVREGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARBTYALDVWGQGTTVTVES
{SECQ ID NO: 28).

[496] The VH chain of B7-H4 2F9V11 (SEQ ID NO:30} comprises or consists of the amino
acid sequence:
EVOLVESGGGLIQPGGSLRLECAASGEIVSRNYMNWVROAPGKGLEWVSVIYGSGRTID
AADSVKGRFTISRDNSENTLYLOMNSLRAEDTAVYYCARBGDYGMDYWOGQGTTVIVS
S (SEQ 1D NO: 30y,

{491 The VH chain of B7-H4 ZFOV12 (S8EQ ID NO:32) comprises or consists of the amino
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acid sequence:
EVOQLVESGGGLIQPGGSLRESCAASGEFIVERNYMNWVROAPGKGLEWYSVIYGSGRTD
AADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARBADYGMDVWGOQGTTVTIVE
S (SEQ ID NO: 32).

{492} The VH chain of B7-H4 2F9V13 (SEQ 1D NO:34} comprises or consists of the amino

acid sequence:
EVQLVESGGGLIQPGGSLRLSCAASGFIVSRNYMNWVROQAPGKGLEWVSVIYGSGRTD
AADSVEGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDADYGEDVWGQGTTVTIVS
S (SEQ ID NO: 34).

[493] The VH chain of B7-H4 2FoV14 (SEQ 1D NO:36) comprises or consists of the amino

acid sequence:
EVQLVESGGGLIQPGGSLRLSCAASGEIVSRNYMNWVRGAPGKGLEWVSVIYGSGRTD
AADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDTYAMDVWGOGTTVTVSS
{SEQ 13 NO: 36},

[494] The VH chain of B7-H4 2FOV13 (SEQ ID NO: 38} comprises or consists of the anuno
acid sequence:
AADSVEGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARBTYALDVWGQGTTVTVSS
{SEQ ID NG 38).

[495] The VH chain of B7-H4 2F9V16 (SEQ 1D NG: 40) comprises or consists of the amino
acid sequence:
EVOLVESGGGLIQPGGRSLRLSCAASGIIVSRNYMNWVYVROAPGKGLEWVSVIYGSGRTIDS
ADSVRKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARBGBYGMBVWGRGTTVTVSS
{(SEQ ID NO: 40).

[496] The VH chain of B7-H4 2FOV17 (REQ ID NO: 42} comprises or consists of the amino

actd sequence:
EVQLVESGGGLIQPGGSLRLSCAASGRIVERNYMNWVRQAPGKGLEWVSVIYGSGRTDS
ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARBARYOGMBYWGOGTTVTVSS
{SEQ ID NG 42).

{4971 The VH chain of B7-H4 2FSV18 (SEQ I NO: 44) {aiso referred o herein as the XMT-

1604 VH} comprises or consists of the amino acid sequence:
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EVQLVESGGGLIQPGGSLRLSCAASGFIVSRNYMNWVROAPGKGLEWYVSVIYGSGRTDS
ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDADYGLDYVWGQGTTVTVSS
(SEQ ID NO: 44},

[498]

The B7-H4 2F9V 18 variable heavy chain 15 also referred to herein as the XMT-1604
variable heavy chain.

{496} The VH chain of B7-H4 2FOV19 (SEQ ID NO: 46) comprises or consists of the amino
actd sequence:
EVQLVESGGGLIQPGGSLRLSCAASGEFIVSRNYMNWVROGAPGKGLEWVSVIYGSGRTDS
ADSVEKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARBTYAMDYWGOGTTVTVSS
{SEQ 1D NO: 46).

1508} The VH chain of B7-H4 2F9V20 {SEQ 1D NO: 48} comprises or consists of the amino
acid sequence:
EVQLVESGGGLIOQPGGSLRLSCAASGFIVSRNYMNWVRQAPGKGLEWVSVIYGSGRTDS
ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDTYALDYVWGOGTTVTIVSS
{(SEQ ID NG: 48).

CBRs
1561}

TABLE I AMING ACID SEQUENCES OF THE COMPLEMENTARY DETERMINING REGIONS OF THE

Table I below summnarizes the CDRs of the B7-H4 antibodies of the disclosure.

HEAVY AND LIGHT CHAINS,

SEQ SEQ SEQ
Antibedy CBRY 0 CDR2 b)) CBR3 B
Nk NG NG
B7-H4 2F9
R GFIVSRNY 2 IYGSGRT 3 ARDGDYGMDVY 4
parexial_vH
B7-H4_2E0V] GFTVSRNY 2 IYGSGRT 3 ARDGRYGMDY 4
B7-HA_2F9V2 | GFIVSRNY 2 IYGSGRT 3 ARDADYGMDY 10
7-H4_2F9V3 GFIVSRNY 2 IYGSGRT 3 ARDTYAMDV 13
B7-HA_ZEOV4 | GFIVSRNY 2 IYGSGRT 3 ARDADYGLDY 16
T-HA_ZEOVS L GFIVSRNY 2 IYGSGRT 3 ARDTYALDY 19
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THAZOVE | GFIVSRNY | 2 IYGSGRT | 3 ARDGDYGMDY 4
KMT-1603
s apoyy | OFIVSRNY |20 [ IYGSGRT 3 ARDADYGMDY 0
B7H4 209V8 | GFIVSRNY | 2 | IYGSGRT | 3 ARDADYGLDV 16
B7-H4_2PoVe GFIVSRNY 5 IYGSGRT 3 ARDIYAMDY 3
B7-H4 ZFOVI0 | GFIVSRNY > IYGSGRT 3 ARDLYALDY S
37-H4_2F9VIL | GFIVSRNY 5 VGSGRT 3 RDCEV OGNV -
B7-H4 2F9VI2 | GFIVSRNY | 2 | IYGSGRT | 3 ARDADYGMDY 10
B7-H4 2F9VI3 | GFIVSRNY | 2 IYGSGRT 3 ARDADYGLDV 16
B7-HA 2FOVI4 | GFIVSRNY | 2 VOSGRT 3 ARDIYANDY -
B7-H4 2F9VIS | GFIVSRNY | 2 | IYGSGRT | 3 ARDTYALDV 19
B7-HA_ZFOVI6 | GFIVSRNY | 2 IYGSGRT 3 ARDGDYGMDY 4
BT-H4 2FOVI7 | GFIVSRNY | 2 IYGSGRT 3 ARDADYGMDY 10
XMT-1604

GFIVSRNY | 2 | IYGSGRT | 3 ARDADYGLDV 16
B7-H4 2F9VI8
B7-HA 2FOVIS | GFIVSRNY | 2 | IYGSGRT | 3 ARDTYAMDV 13
B7-H4 2F9V20 | GFIVSRNY | 2 IYGSGRT | 3 ARDTYALDY s
B7-H4_2F9
parental_vL QSVSSSY | 53 GAS 54 QOYGSSPLYT 55

1502} It is well known in the art that the CDR3 domain, independently from the CDRI and/or
CDR2 domain(s) alone can determine the binding specificity of a B7-H4 antibody for a cognate
antigen and that multiple antibodies can predictably be generated having the same binding
specificity based on a common CDR3 sequence.

[563] In some emboduments, the antibodies comprise one or more heavy and/or hight chain
CDR3 domain from a non-human aniitbody, such as a mouse or rat antibody, wherem the

monocional antibody is capable of specifically binding to B7-H4. Within some embodiments,
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such inventive antibodies comprising one or more heavy and/or light chain CDR3 domain from a
non-human antibody {(a} are capable of competing for binding with; (b} retain the functional
characteristics; (¢) bind to the same epitope; and/or {d) have a similar binding affinity as the
corresponding parental non-human antibody.

1504} In some embodiments, the monoclonal antibodies comprising one or more heavy and/or
fight chain CDR3 domain from a first human antibody, such as, for example, 2 human antibody
obtained from a non-human animal, wherein the first human antibody is capable of specifically
binding to B7-H4 and wherein the CDR3 domain from the first human antibody replaces a
CDR3 domain in a human antibody that is lacking hinding specificity for B7-H4 to generate a
second human antibody that is capable of specifically binding to B7-H4. In some embodiments,
the anitbodies comprising one or more heavy and/or ight chain CDR3 domain from the first
human antibody (a) are capable of competing for binding with; (b} retain the functional
characteristics; {¢) bind to the same epitope; and/or (d) have a sumilar binding affinity as the
correspouding parental first human antibody.

B7-H4 2¥9 Constant Regions

[505] The B7-H4 2F9 parental antibody and the twenty varants of the disclosure have hight
chain constant region comprises or consists of the anmino acid sequence:
RTVAAPSVIIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWEVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC (SEQ B NG: S51).
[506] The B7-H4 2F9 hight chain constant region (SEQ ID NGO:51) is also referred to herein as
B7-H4 2F9 LC.

{8877 In some embodiments, antibodies of the disclosure comprise a light chain comprising or
consisting of a light cham varable region aming acid sequence and a light chain constant region
amino acid sequence. Antibody light chains (variable and constant regions) of the disclosure
comprising or consisting of the amino acid sequence of SEQ ID NO: 52,

{508] The B7-H4 2F9 parental antibody and the twenty variants of the disclosure have a [gG1
heavy chain constant region comprises or consisting of the amino acid sequence:
ASTKGPSVFPLAPSSKSTSGOTAALGULVEDYFPEPVTVEWNSGALTRGVHTFPAVL(SS
GLYSLSSVVTVPSSSLGTOTYIONVNHEKPSNTKVDKEVEPKSCDKTHTCPPCPAPELLGEG
PSVFLFPPKPKDTLMISRTPEVTCVYVYVDVYSHEDPEVKFNWYVDGVEVHNAKTKPREEQY
NSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSR
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DELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPYVLDSDGSFFLYSKLTVDK
SRWQQOGNVESCSYMHEALHNHYTQKSLSLSPG (SEQ 12 NO: 6). The B7-H4 2F9 [2(G1
heavy chain constant region (SEQ ID NQO:6) 15 also referred to herein as B7-H4 2F9 HC.

{309] In some embodiments, thelgGl heavy chain constant region comprising or consisting of
SEQ 1D NG: 6 further comprises one or more aming acids at the N-terminus or C-terminus. In
some embodiments, the 1G] heavy chain constant region comprises a (C-ternunal lysine.

1518} In some embodiments, antibodies of the disclosure comprise a heavy chain comprising or
consisting of a heavy chain vanable region amino acid sequence and a heavy chain constant
region amino acid sequence. Aniibody heavy chains {vanable and constant regions) of the
disclosure are described in Table 11 and the sequence listing filed herewith.

511} Insome embodiments, antibodies of the disclosure can comprise an IgG2 heavy chain
constant region that comprises or consisting of the amino acid sequence:
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLGSS
GLYSLSSVVTVPSSNFGTOTYTONVDHEPSNTKVDKTVERKCCVECPPCPAPPVAGPSY
FLFPPEKPKDTLMISRTPEVTCVVVDVSHEDPEVOINWYVDGVEVHNAKTEPREEQFNST
FRVVSVLTVVHQDWLNGKEYKCKVENKGLPAPIEKTISK TRGOPREPOQVYTLPPSREEM
TKNQVSLTCLVEGFYPSDISVEWESNGOPENNYKTTPPMLDSDGSFFLYSKLTVDKSRW
GOQGNVFSCSVMHEALHNHYTORKSLSLSPGK (SEQ ID NO: 7).

512} Insome embodiments, argibodies of the disclosure can comprise an 1gG4 heavy chain
constant region that comprises or consisting of the amine acid sequence:
ASTKGPSVFPLAPCSRSTSESTAALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLSS
GLYSLSSVVTVPSSSLGTKTYTUNVDHKPENTKVDKRVESKYGPPUPSCPAPEFLGGPSY
FLFPPKPKDTLMISRTPEVTCOVVVDVSQEDPEVOFNWYVDGVEVHNAKTRPREEQFNST
YRVVAVLIVLHQDWLNGREYKCKVSNKGLPSSIEKTISKARKGOPREPOVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQOPENNYKTTPPVLESDGSFFLYSRLTVERKSRW
QEGNVFSCSVMHEALHNHYTOQKSLSLSLGK (SEQ 1D NO: 583,

Table 1L Antibody Heavy Chain Amino Acid Sequences (Heavy chain variable region +

{gG1 Heavy chain constant region)

Heavy Chain SEQ 1D NG: | Heavy Chain SEQ 1D NO:
B7-H4 2FS parental vH | 56 B7-H4 2FOVI11 31
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B7-H4_2F9V1 7 B7-H4 2FOVI2 |33
B7-H4 2F9V2 9 B7-H4 2F9V13 | 35
B7-H4_2F9V3 12 B7-H4 2F0Vi4 |37
B7-H4 2FoV4 15 B7-H4 2FOVIS | 39
B7-H4_2F9VS 18 B7-H4 2FOVi6e | 41
B7-H4 2F9V6 21 B7-H4 2FOV17 | 43
B7-H4_2F9V7 23 XMT-1604 45
B7-H4 2FOVIR
B7-H4 2F9V8 25 B7-H4 2F9V19 |47
B7-H4_2FOVS 27 B7-14_2F9V20 | 49
B7-H4 2FOV10 20

Specific Embodiments

{313} In yet another embodiment, a B7-H4 antibody of this disclosure comprises heavy and
iight chain variable regions comprising amine acid sequences that are homologous to the amino
acid sequences of the preferred antibodies described herein and wherein the antibodies retain the
desired functional properties of the anti-B7-H4 antibodies of this disclosure. For example, this
disclosure provides an isolated monoclonal antibody or antigen binding portion thereof,
comprising a heavy chain variable region and a hight chain vanable region, wherein:

{a} the heavy chain variable region comprises an amino acid sequence that is at least 80%
homeologous to an amino acid sequence selected from the group consisting of SEQ D NOs: 44,
22,30, 40, and 42;

(b} the light chain varniable region comprises an amino acid sequence that is at least 80%
homelogous to an amine acid sequence of SEQ ID NO: 5¢;

{(c) the antibody binds to human B7-H4 with a Kp of 1 x 10-7 M or less; and

() the antibody binds to human CHO cells transfected with B7-H4.

{514} In various embodiments, the antibody can be, for example, a human antibody, a
humanized antibody or a chumeric antibody.
515} In other embodiments, the VH and/or VL amino acid sequences may be 83%, 90%, 95%,

96%, 97%, 98% or 99% homologous to the sequences set forth above. A B7-H4 antibody having
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VH and VL regions having high {i.e. 80% or greater} homology to the VH and VL regions of the
sequences set forth above, can be obtained by mutagenesis {e g, site-directed or PCR-mediated
mutagenesis) of nucleic acid molecules encoding the aming acid sequences set forth i SEQ 1D
NOs: 44, 22, 30, 40, and 42 followed by testing of the encoded altered antibody for retained
function {1.£., the functions set forth in (¢} and {(d) above), using the functional assays described
herein.

1516} Ina preferred embodiment, the heavy chain variable region CDR2 sequence comprises an
amino acid sequence selected from the group consisting of amino acid sequences of SEQ 1D
NOs: 44, 22, 30, 40 and 42 and conservative modifications thereof; and the light chain variable
region CDR2 sequence comprises an amine acid sequence SEQ 1D NO: 54 and conservative
madifications thereof. In another preferred embodiment, the heavy chain variable region CDRI
sequence comprises an aming acid sequence selected from the group consisting of amino acid
sequences of SEQ D NOs: 44, 22, 30, 40 and 42 and conservative modifications thereof, and the
fight chain vanable region CDRI sequence comprises an amino acid sequence SEQ ID NG: 50
and conservative modifications thereof.,

537} Invarious embodiments, the antibody can be, for example, human antibodies, humarnized
andtbodies or clumeric antibodies.

[518] In some embodiment, the antibodies bind to the same epitope on human B7-H4 as any of
the B7-H4 monoclonal antibodies of this disclosure (i.e. antibodies that have the ability to cross-
compete for binding to B7-H4 with any of the roonoclonal antibodies of this disclosure).

819] Accordingly, another embodirnent of thus disclosure pertains to an isolated monoclonal
antibody or antigen binding portion thereof, comprising a heavy chain vanable region
comprising UDRI, CDRZ and CDR3 sequences comprising an amino acid sequence selected
from the group consisting of SEQ ID NQGs: 44, 22, 30, 40, and 42 respectively and a light chamn
variable region comprising CDRI, CDR2 and CDR3 sequences comprising an amino acid
sequence of SEQ ID NOs: 53, 54 and 55 respectively

[828] Accordingly, in another embodiment, this disclosure provides solated anii-B7-H4
monoccional antibodies or antigen binding portions thereof, comprising a heavy chain variable
region comprising: {a) a VH CDRI region comprising an aming acid sequence comprising SEQ
1D NO: 2; or an aming acid sequence having one, two, three, four or five amino acid

substitutions, deletions or additions as compared to SEQ ID NO: 2; (b) a VH CDR2 region
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comprising an amineo acid sequence comprising SEQ ID NG: 3; or an amino acid sequence
having one, two, threg, four or five amino acid substitutions, deletions or additions as compared
to SEQ D NG: 3; (¢} a VH CDR3 region comprising an amino acid sequence selected from the
group consisting of SEQ 1D NQs: 16, 10, or 4; or an amino acid sequence having one, two, three,
four or five amino acid substitutions, deletions or additions as compared to SEQ 1D NOs: 16, 10,
or 4.

1521} In some embodiments, the antibodies disclosed herein contain a heavy chain having an
amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 93%, 96%, 97% 98%, 99% or more
identical to a sequence selected from the group consisting of SEQ 1D NOs: 45, 23, 31, 41, or 43
and a light chain having an amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
7% 98%, 99% or more identical to a sequence selected from the group consisting of SEQ 1D

No: 52,

o

1522} In some embodiments, the antibodies disclosed herein contain a combination of heavy
chain and hght chain amino acid sequences selected from the group consisting of (1) a heavy
chain amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 25%, 96%, 97% 98%, 99% or
more identical to the amivo acid sequence of SEQ 1D NO: 45 and a light chain anuno acid
sequence at least 90%, 91%, 92%, 93%, 94%, 93%, 96%, 97% 98%, 99% or more identical to
the amino acid sequence of SEQ 1D NG: 52; (11} a heavy chain amino acid sequence at least
90%, 21%, 92%, 93%, 94%, 95%, 96%, 27% 98%, 99% or more wlentical to the amino acid
sequence of SEQ ID NO: 23 and a light chain amino acid sequence at least 90%, 91%, 92%,
93%, 94%, 95%, 96%, 7% 98%, 99% or more identical to the amino acid sequence of SEQ ID
NO: 52, (i1} 8 heavy cham amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
9% 98%%, 99% or more 1dentical to the amino acid sequence of SEQ I3 NO: 31 and a hght
chain amine acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or
more identical to the amino acid sequence of SEQ 1D NO: 52; (v} a heavy chain ammo acid
sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to
the amino acid sequence of SEQ ID NG: 41 and a hght chain amino acid sequence at least 90%,
1%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence
of SEQ 1D NG: 50; and {v) a heavy chain amino acid sequence at least 90%, 91%, 92%, 93%,
94%. 95%, 96%%, 97% 98%

99% or more identical to the amino acid sequence of SEQ 1D

,

NO: 43 and a light chain amino acid sequence at feast 90%, 91%, 92%, 93%, 94%, 95%, 96%,
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97% 98%, 99% or more identical to the amino acid sequence of SEQ 1D NO: 52

{523 In some embodiments, the antibodies disclosed herein contain a heavy chain amino acid
sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to
the amino acid sequence of SEQ 1D NG: 45 and a light chain amino acid sequence at least 90%,
1%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the aming acid sequence
of SEQ 1D NOG: 52,

1524} In some embodiments, the antibodies disclosed herein contain a heavy chain amino acid
sequence at least 30%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to
the amino acid sequence of SEQ D NG: 23 and a light chain amino acid sequence at least 90%,
1%, 92%, 93%, 94%, 93%, 96%, 97% 98%, 99% or more 1dentical to the amino acid sequence
of SEQ D NO: 52

[8258] In some embodiments, the antibodies disclosed herein contain a heavy chain amino acid
sequence at least 90%, 91%, 92%, 93%, 94%, 95%. 26%, 97% 98%, 99% or more identical 1o
the amuno acid sequence of SEQ ID NG: 31 and a light chain amino acid sequence at least 90%
91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence
of SEQ ID NO: 52,

1526} Insome embodiments, the antibodies disclosed herein contain a heavy chain amino acid
sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more wlentical to
the arno acid sequence of SEQID NG 41l and a ]ight chain amino acid sequence at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence
of SEQ I3 NO: 52,

{327} Insome embodiments, the antibodies disclosed herein contain a heavy chain amino acid
sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more 1dentical to
the aming acid sequence of SEQ IR NO: 43 and a 1ig‘mt chamn amino acid sequence at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97% 8%, 99% or more identical to the amino acid sequence
of SEQ ID NG 52,

[528] Insome embodiments, the antibodies disclosed herein contain 2 heavy chain having an
amino acid sequence selected from the group consisting of SEQ 113 NOs: 45, 23, 31, 41, or 43
and a light chain having an amino acid sequence of SEQ [D NOs: 52,

528} In some embodiments, the antibodies disclosed herein contain a combination of heavy

chain and light chain amino acid sequences selected from the group consisting of (1) the heavy
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chain amine acid sequence of SEQ 1D NO: 45 and the light chain amino acid sequence of SEQ
I3 NO: 52; (1) the heavy chain amino acid sequence of SEQ 1D NO: 23 and the light chain
amino acid sequence of SEQ D NG 52; (111} the heavy chain amino acid sequence of SEQ ID
NO: 31 and the light chain amino acid sequence of SEQ 1D NO: 52; (iv) the heavy cham amino
acid sequence of SEQ 1D NO: 41 and the light chain amino acid sequence of SEQ 1D NG: 52;
and (v) the heavy chain amino acid sequence of SEQ 1D NO: 43 and the light chain amino acid
sequence of SEQ 1D NO: 52

{536} In some embodiments, the antibodies disclosed herein contain the heavy chain amino
actd sequence of SEQ ID NG: 45 and the light chain amino acid sequence of SEQ 1D NO: 52.
831} Insome embodiments, the antibodies disclosed herein contain the heavy chain aming
acid sequence of SEQ ID NG: 23 and the light chain amino acid sequence of SEQ 1D NG: 52.
832} In some embodiments, the antibodies disclosed herein contain the heavy chain aming
acid sequence of SEQ ID NG: 31 and the light chain amino acid sequence of SEQ 1D NO: 52.
[533] Insome embodunents, the antibodies disclosed herein contain the heavy chain amino
acid sequence of SEQ ID NO: 41 and the Light chain amino acid sequence of SEQ ID NO: 52
I534] Insome embodiments, the antibodies disclosed herein contan the heavy chain anmuno
acid sequence of SEQ ID NG: 43 and the hight chain amino acid sequence of SEQ ID NG 52
[335] The antibodies disclosed berein contain a heavy chain variable region having an amino
acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more wdentical
to a sequence selected from the group consisting of SEQ I3 NOs: 44, 22, 30, 40, or 42

and a light chain variable region having an amino acid sequence at least 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97% 98%, 99% or more 1dentical to a sequence consisiing of SEQ 1D NQs: 50.
1336} In some embodiments, the three heavy cham CDRs of the antibodies disclosed herein
mchude a heavy chain complementarity determuning region 1 {CDRH1) that includes an amino
acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more 1dentical
to a sequence comprising SEQ B NO: 2; a heavy chain complementarity determuning region 2
{CDRH2) that includes an amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97% 98%, 99% or more identical to 8 sequence comprising SEQ 1D NG: 3; and a heavy chain
complementarity determining region 3 {CDRH3) that includes an amine acid sequence ai least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to a sequence selected

from the group consisting of SEQ 1D NGs: 16, 10, or 4; and a heavy chain amine acid sequence
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at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the amino
acid sequence of SEQ 1D NO: 45, 23, 31, 41, or 43.

18371 The three light chain CDRs of the antibodies disclosed herein include a light chain
complementarity determining region 1 {CDRLT) that includes an amino acid sequence at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to a sequence
comprising SEQ ID NO. 53; a light chain complementarity determining region 2 ({CDRL2) that
meludes an amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99%
or more identical to a sequence comprising SEQ 1D NO: 54; and a light chain complementarity
determuning region 3 ({CDRL3) that includes an amino acid sequence at least 90%, 91%, 92%,

93%, 94%, 95%, 96%%, 97% 98%, 99% or more wdentical to a sequence comprising SEQ ID NO:

(9
(¥4

[838] The antibodies include a combination of heavy chain CDR and light chain CDR
sequences that include a CDRHT1 that includes an amino acid sequence at least 90%, 21%, 92%,
93%, 94%, 95%, 96%, 97% 98%, 99% or more wdentical to a sequence comprising SEQ 1D NO:
2; a CDRH2 that includes an amino acid sequence at least 20%, 91%, 92%, 93%, 94%, 93%,
96%, 7% 98%, 99% or more identical to a sequence comprising SEQ 1D NO: 3; a CDRH3 that
includes an amino acid sequence at least 90%, 1%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99%
or more identical to a sequence selected from the group consisting of SEQ ID NQOs: 16, 10, or 4;
a CDRLI that includes an amino acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97% 98%, 99% or more identical to a sequence selected from the group consisting of SEQ ID
NOG: 53; a CDRL2 that includes an amino acid sequence at least 90%, 91%, 92%, 93%, 94%,
95%, 96%, 7% 98%, 99% or more identical to a sequence of SEQ 1D NO: 54; and a UDRL3
that inclades an ammo acid sequence at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%,
99% or more wdentical to a of SEQ 1D NO: 55; and a heavy chain amino acid sequence at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more wdentical to the amino acid
sequence of SEQ ID NO: 45, 23, 31, 41, or 43.

[83%] The three heavy chain CDRs of the antibodies disclosed herein include a CDRH1 that
inchudes an amino acid sequence selected from the group comprising SEQ ID NO: 2 3 CBRH2
that includes an anmuno acid sequence comprising SEQ ID NO: 3; and a CDRH3 that includes an
amino acid sequence selected from the group consisting of SEQ I NQGs: 10 or 16; and a heavy

chain amino acid sequence selected from the group consisting of SEQ D NG: 45 or 23
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1548} The three light chain CDRs of the antibodies disclosed herein include a CDRL1 that has
an amino acid sequence of SEQ 1D NO: 53; a CDRL2 that has an amino acid sequence of SEQ
1D NO: 54, and a CDRL3 that has an amine acid sequence of SEQ 1D NQO: 55, The antibodies
disclosed herein include a combination of heavy chain CDR and light chain CDR sequences that
include a CDHR that includes an aming acid sequence selected comprising SEQ D NQO: 25 a
CDRH? that includes an anmine acid sequence comprising SEQ 1D NQO: 3; a CORH3 that
meludes an amino acid sequence comprising SEQ 1D NOs: 10 or 16; a CDRL1 that has an amino
acid sequence of SEQ ID NO: 53; a CDRL2 that has an amino acid sequence of SEQ ID NO: 54;
and a CDRL3 that has an amino acid sequence of SEQ ID NO: 535; and a heavy chain amino acid
sequence of SEQ ID NQO: 45 or 23The antibodies disclosed herein contain a combination of
heavy chain complementarity determining region and light chain complementarity determining
region amine acid sequences selected from the group consisting of (1) the CDRHI anunoc acid
sequence of SEQ ID NO: 2, the CDRH2 amino acid sequence of SEQ 1D NO: 3, the CDRH3
amino acid sequence of SEQ D NG: 16, the CDRL1 amino acid sequence of SEQ 1D NO: 53,
the CDREL2 amno acid sequence of SEQ 1D NO: 34, the CDRL3 amivo acid sequence of SEQ
1D NO: 55, and a heavy chain amino acid sequence of SEQ 1D NO: 45; (i1) the CDRHI amino
acid sequence of SEQ ID NG: 2, the CDRH2 anuno acid sequence of SEQ 1D NG: 3, the
CDRH3 amino acid sequence of SEQ 1D NO: 10, the CDRLT amino acid sequence of SEQ ID
NOG: 53, the CDRIL2 amino acid sequence of SEQ 1D NO: 54, the CDRL3 amuno acid sequence
of SEQ ID NGO 55, and a heavy chan anuno acid sequence of SEQ 1D NG: 23; (1u) the CDRH1
amino acid sequence of SEQ ID NG 2, the CDRH2 amino acid sequence of SEQ D NO: 3 | the
CDRH3 amino acid sequence of SEQ 1D NO: 4, the CDRL1 amino acid sequence of SEQ 1D
NQ: 53, the CDRL2 amino acid sequence of SEQ 1D NO: 534, the CDRL3 amuno acid sequence
of SEQ ID NO: 55, and a heavy cham amino acid sequence of SEQ 1 NG: 31; (iv) the CDRHI
amino acid sequence of SEQ 1D NO: 2, the CDRH2Z amine acid sequence of SEQ ID NQ: 3 the
CDRH3 amino acid sequence of SEQ 1D NG 4, the CBRLT amino acid sequence of SEQ 1D
NG: 33, the CDRLZ amino acid sequence of SEQ 1D NO: 34, the CDRL3 amino acid sequence
of SEQ ID NGO 55, and a heavy cham amino acid sequence of SEQ ID NG: 41 and {v) the
CDRHI aming acid sequence of SEC ID NO: 2, the CDRH2 amino acid sequence of SEQ 1D
NG 3, the CORH3 amuno acid sequence of SEQ ID NO: 10, the CDRL1 amino acid sequence of
SEQ 1D NO: 533, the CDREZ amino acid sequence of SEQ 1D NO: 54, the CDRL3 aming acid
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sequence of SEQ ID NO: 55, and a heavy chain aming acid sequence of SEQ ID NO: 43,

{841} In some embodiments, the antibodies disclosed herein contain the CDRHY amino acid
sequence of SEQ D NO: 2, the CDRH2 amino acid sequence of SEQ 1D NO: 3 | the CDRH3
amino acid sequence of SEQ D NGO: 16, the CDRLI amino acid sequence of SEQ 1D NO: 53,
the CORL2 aming acid sequence of SEQ ID NO: 54, the CDRL3 amino acid sequence of SEQ
ID NO: 535, and a heavy chain amino acid sequence of SEQ 1D NG: 45,

1542} In some embodiments, the antibodies disclosed herein contain the CDRHI amino acid
sequence of SEQ ID NO: 2, the CDRHZ amino acid sequence of SEQ ID NO: 3, the CDRH3
amino acid sequence of SEQ ID NO: 10, the CDRL1 amino acid sequence of SEQ ID NG: 53,
the CDRLZ amino acid sequence of SEQ ID NO: 534, the CDRL3 amino acid sequence of SEQ
ID NO: 55, | and a heavy chain amino acid sequence of SEQ ID NG: 23

[843] In some embodiments, the antibodies disclosed herein contain the CDRH1I amino acid
sequence of SEQ ID NO: 2, the CDRH2 amino acid sequence of SEQ 1D NO: 3, the CDRH3
amine acid sequence of SEQ 1D NG: 4, the CDRLI ammo acid sequence of SEQ ID NO: 53, the
CDRL2 amino acid sequence of SEQ 1D NG: 54, and the CDRL3 amino acid sequence of SEQ
I NG 55

[544] In some embodiments, the antibodies disclosed herein contain the CDRHI armino acid
sequence of SEQ ID NO: 2, the CDRHZ amino acid sequence of SEQ ID NG 3, the CDRH3
amino acid sequence of SEQ ID NGO 4, the CDRL1 anuno acid sequence of SEQ ID NO: 53, the
CDRL2 amino acid sequence of SEQ ID NG: 54, and the CDRL3 amino acid sequence of SEQ
D NG 55,

[{345] In some embodiments, the antibodies disclosed herein contain the CDRHT amino acid
sequence of SEQ 1D KO: 2, the CDRHZ amino acid sequence of SEQ 1D NO: 3, the CBRH3
aming acid sequence of SEQ 1D NG: 10, the CDRLI ammno acid sequence of SEQ ID NO: §3,
the CDRL2 amino acid sequence of SEQ D NO: 54, and the CDRL3 amino acid sequence of
SEQ ID NO: 55,

[846] Preferred antibodies disclosed herein inchude, for exarple, the B7-H4-2F9V7 {also
referred {0 herem as the XMT 1603 antibody}, and the B7-H4-2F9V18 {also referred to herein as
the XMT 1604 antibody). These antibodies show specificity for human B7-H4 and they have

been shown to inhibit the functional activity of B7-H4 in viro.
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Production of B7-H4 Antibodies

{8471 B7-H4 antibodies are generated, for example, using the methods described in the
Examples provided herein. Alternatively, or in addition, various procedures known within the
art may be used for the production of monoclonal antibodies directed against B7-H4, or against
derivatives, fragments, analogs homologs or orthologs thereof. (See, for example, Antibodies: A
Laboratory Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY; Kozbor, et al., 1983 Immunol Today 4: 72); Cole, et al., 1985 In:
MONGCLONAL ANTIBODIES AND CANCER THERAPY, Alan R, Liss, Inc., pp. 77-96; Cote, et al.,
1983, Proc Natl Acad Sci USA 80: 2026-2030; Cole, et al., 1985 In: MONOCLONAL ANTIBODIES
AND CANCER THERAPY, Alan R Liss, Inc., pp. 77-96; each of which are incorporated herein by
reference in their entirety).

[548] Monoclonal antibodies disclosed herein include fully human antibodies or humanized
anttbodies. These antibodies are suitable for administration to humans without engendering an
mmune response by the buman against the adroinistered momunoglobulin. A humamized or fully
human B7-H4 antibody s developed, for example, using phage-display methods using antibodies
containing ondy human sequences. Such approaches are well-known m the art, e.g., in
W092/01047 and UK. Pat. No. 6,521,404, which are hereby mcorporated by reference.

[549] Antibodies are purified by well-known techniques, such as affinity chromatography using
protein A or protein G, which provide priroarily the IgG fraction of imnmune serum.
Subsequently, or alternatively, the specific antigen which is the target of the immunoglobulin
sought, or an epitope thereof, roay be immobihized on a column to purify the imiune specific
antibody by immanoaffinity chromatography. Purification of mumunoglobuling is discussed, for
example, by . Wilkinson (The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol
14, No. & (April 17, 2000}, pp. 25-28; mcorporated herein by reference)

1356} The wnvention also includes Fy, Fa, Fap and Fepp anti-B7-H4 fragrents or anti-B7-H4
fragments, single chamn anti-B7-H4 antibodies, multispectfic antibodies in which at least one arm
binds B7-H4, and heteroconiugate anti-B7-H4 antibodies.

{351} Bispecific antibodies are antibodies that have binding specificities for at least two
different antigens. In the present case, one of the binding specificities 1s for B7-H4. The second
binding target is any other antigen, including a cell-surface protein or receptor or receptor

subunit.
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1552} Methods for making bispecific antibodies are known in the art. Traditionally, the
recombinant production of bispecific antibodies is based on the co-expression of two
immunoglobulin heavy-chain/hight-chain pairs, where the two heavy chains have different
specificities {Milstein and Cuello, Nature, 305:537-539 {1983)).

383} Bispecific antibodies can be prepared as full length antibodies or antibody fragments
{e.g., F{ab’), bispecific antibodies}. Techuniques for generating bispecific antibodies from
anttbody fragments have been described in the literature.

{554} Antibodies with more than two valencies are contemplated. For example, trispecific
antibodies can be prepared. Tutt et al, J. Immunol. 147:60 {1991}

[8558] Exemplary bispecific antibodies can bind to two different epitopes, at least one of which
originates m the protein antigen disclosed herein. Alternatively, an anti-antigenic arm of an
mmunoglobulin molecule can be combined with an arm which binds to a triggering molecule on
a leukocyte such as a T-cell receptor molecule (e.g., CD2, CD3, CD2E, or BT, or Fe receptors
for I (FoyR), such as FoyRI{CD64), FoyRU (CD32) and FoyRIT {CD16) so as to focus
celiular defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies
can also be used to direct cytotoxic agents to cells which express a particular antigen. These
antibodies possess an antigen-binding arm and an arm which binds a cviotoxic agent or a
radionuchide chelator, such as EQTURE, DPTA, DOTA, or TETA. Another bispecific antibody
of 1nterest binds the protein antigen described herein and further binds tissue factor {TF).

[556] Heteroconjugate antibodies are also within the scope of the present invention.
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies
have, for example, been proposed to target immune system cells to unwanted cells {see U.S.
Patent No. 4,676,980}, and for treatment of HIV infection {see W0 91/00360;, WO 92/200373;
EP (3089} It 15 contemplated that the antibodies can be prepared in vitro using known methods
in synthetic protein chemistry, including those mvolving crosslinking agents. For example,
mmunotoxing can be constructed using a disulfide exchange reaction or by forming a thioether
bond. Examples of suitable reagents for this purpose mnclude iminothiolate and
methyl-d-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980,
{8571 1t can be desirable to modify the antibody disclosed herein with respect to effector
function, 5o as to enhance, e.g., the effectiveness of the antibody in treating diseases and

disorders associated with aberrant B7-H4 expression and/or activity. For example, cysteine
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residues) can be introduced into the Fe region, thereby allowing interchain disulfide bond
formation in this region. The homodimeric antibody thus generated can have improved
mternalization capability and/or increased complement-mediated cefl killing and
antibody-dependent cellular cytotoxicity (ADCC). (See Caron et al, . Exp Mead,, 176
1191-1195 (1992} and Shopes, §. Immunol., 148 2018-2922 (19921}, Alternatively, an antibody
can be engmeered that has dual F¢ regions and can thereby have enhanced complement lysis and

ADCC capabilities. (See Stevenson et al., Anti-Cancer Dirug Design, 3: 219-230 (1989)).

Cysteine Engineered B7-H4 Antibodies

[858] In some embodiments, the cysteine engineered B7-H4 antibody directs the conjugates
comprising a peptide linker to specific tissues, cells, or locations in a cell. In some embodiments,
the cysteine engineered B7-H4 antibody comprises an engineered cysieine.

I1559] In some embodiments, the B7-H4 cysteine engineered antibody or antibody fragment s a
B7-H4 antibody or antibody fragment in which one or more amino acids of the corresponding
parent antibody or antibody fragment {e.g., the corresponding wild type B7-H4 antibody or
antibody fragment) are substituted with cysteines (e g., engineered cysteine). In some
ernbodiments, the parent B7-H4 antibody or antibody fragment are those described herein.

[566] In some embodiments, the B7-H4 antibody 1s engineered to form the cysteine enginsered
anttbody. Tn some embodiments, the cysteine engineered B7-H4 antibody or antibody fragment
retains the antigen binding capability of its corresponding wild type B7-H4 antibody or antibody
fragment. In some embodiments, the cysteine engineered antibody or antibody fragment is
capable of binding to the one or more antigens for its corresponding wild type B7-H4 antibody or
antibody fragment.

{361} Insome embodiments, the engineered cysteine 15 not a part of an intrachain or interchain
disulfide onit. In some embodiments, the engineered cystemne contains a free thiol group that s
reactive with an electrophilic functionality. In some embodiments, the engineered cysteme {e.g,
the free thiol group thereof) on the B7-H4 antibody or antibody fragment surface may aliow for
conjugation of the B7-H4 antibody or antibody fragment with a Linker-Drug moiety comprising
a thiol-reactive group {e.g., a maleimide or a haloacetyl}.

362} It 1s understood that substituting one or more non-cysteine amino acids in a B7-H4

anttbody or antibody fragment with cysteines may create one or more engineered cysteines as
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available sites for conjugation. In some embodiments, by substituting a non-cysteine amino acid
m a B7-H4 antibody or antibody fragment with cysteine, a reactive thiol group is positioned as
an accessible site of the aniibody or antibody fragment and may be used to conjugate the
anttbody or antibody fragment t¢ other moieties {e.g., drug moieties, or Linker-Drug moieties),
and to create the conjugate of the present disclosure. In some embodiments, the amino acid at
V205 {Kabat or EU numbering} of the light chain, or A118 or S44Z of the heavy chamn (EU
numbering)} of a parent B7-H4 antibody or antibody fragment 1s substituted with cysteine. In
some embodiments, cysteine engineered antibodies may be generated as described, g, in U.S.
Pat. No. 7,521,541,

[863] In some embodiments, the cysteine engineered B7-H4 antibody is conjugated to the
Linker-Drug motety by forming a covalent bond via the sulthydryl group of the engineered

cysteine and a functional group of the Linker-Dirug moiety.

Modified B7-H4 Antibodies

1364} Insome embodiments, the B7-H4 antibody is a modified B7-H4 antibody.

15658] In some embodiments of the modified B7-H4 antibody, * denotes a durect or indirect
attachment to the rest of the modified B7-H4 antibody. In some ernbodiments, 87 1s a sugar or a
dertvatized sugar. In some embodiments, A” 1s a functional group being capable of forming a
covalent bond with a functional group of the Linker-Drug moiety,

[866] In some embodiments, the modified B7-H4 antibody, prior to conjugation, comprises a
sugar-derivative moiety of 8" A"

{3671 Insome embodiments, the modified B7-H4 antibody comprises an asparagine group in
the region 290-305 (e.g., at N297, EU numbering}. In some embodiments, the sugar-derivative
motety is directly or indirectly attached to the asparagine group (e.g., at N297).

1568} In some embodiments, the modified B7-H4 antibody, prior to conjugation, comprises a

*— GloNAc—§"—A"

modified-GleNAc motety, , wherein GleNAc 13 N-acetylglucosamine.
{369 In some embodiments, the modified-GleNAc moiety 1s connected to the rest of the
modified B7-H4 antibody via the C1 position of the GleNAc. In some embodiments, the
modified-GleNAc moiety further comprises a fucose.

{878} In some embodiments, the modified-GlcNAc motety 15 directly or indirectly attached to
the asparagine group {e.g., at N297}.
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1571} In some embodiments, the modified B7-H4 antibody 1s conjugated to the Linker-Drug
motety via a covalent bond formed between A” and a functional group of the Linker-Drug
moiety.

{872} In some embodiments, the modified B7-H4 antibody of the present disciosure is obtained
by a process comprising;

{a} contacting a glycoprotein {e.g., a B7-H4 antibody glycan) comprising a B7-H4 antibody
and a core-GlcNAc moiety with an endoglycosidase, thereby forming an intermediate antibody
comprising the antibody and a terminal-GicNAc moiety and, optionally, the terminal-GlcNAc¢
moiety further comprises a fucose; and

{b) contacting the imntermediate antibody with a compound having the structure of

PU——8"A" iy the presence of a glycosyltransferase, thereby forming the modified B7-H4

*— GleNAC—8"—A"

antibody comprising the antibody and the modified-GlcNAc moiety,
and, optionally, the modified-GicNAc moiety is attached to the rest of the modified B7-H4
antibody the C1 position of the GlcNAc; wherein

GleNAc is N-acetylglucosamine;

S” is a sugar or a derivatized sugar;

A” is azido, keto, or alkynyl; and

P 1s unidine diphosphate (UDP), guanosine diphosphate {(GDP) or eyvtidine diphosphate
(CDP).
13731 Insome embodiments, steps {(a) and (b) are conducted sequentially. In some
embodiments, steps {a) and (b} are conducted concurrently.
{874} Insome embodiments, the antibody glycan comprises a mixture of glycoforms GO, G,
G2, GOF, GIF, G2F, and M5 (e g, the glycoforms shown in FIG. 1),
{
{

{8771 Insome embodiments, the antibody s an 1gG antibody, e.g., an IgGl, 162, T6G3, or

{11

781 In some embodiments, the antibody is a monoclonal antibody (mAb).

o

76} In sorme embodiments, the antibody 15 a IgA, TeD, IgE, T¢G, or IgM antibody.

IgG4 antibody. In some embodiments, the antibody 15 an IgGl antibody.

[378] In some embodiments, the antibody 1s a full-length antibody, and the antibody glycan
comprises one or more core-GleNAC moiety.

1879} Insome embodiments, the antibody 18 a full-length antibody, and the antibody glycan
comprises one or more core-GIcNAC motety connected to each heavy chain of the antibody.
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15868} In some embodiments, the core-GlcNAc motety further comprises a fucose.

{581} Insome embodiments, the antibody is a full-length antibody, and the antibody glycan
comprises two or more core-GleNAc motety connected to the full-length antibody.

{582} Insome embodiments, the antibody 1s a full-length antibody, and the antibody glycan
comprises two core-GlcNAc moteties connected to the full-length antibody.

583} In some embodiments, at least one of the two or more core-GlcNAc moieties further
comprises a fucose.

{584} In some embodiments, each of the two or more core-GlcNAc moiety further comprises a
fucose.

[88%] In some embodiments, the antibody is a single chain antibody or a B7-H4 antibody
fragment (e g, a Fab or Fc fragment), the antibody glvean comprises one or more core-GlcNAg
motety {which optionally further comprises fucose) connected to the antibody.

1586} In some embodiments, the core-GlcNAc moiety 1s connected to a position of the
antibody, wherein the core-GlcNAc motety does not substantially hinder the antigen-binding site
of the antibody.

1587] Insome emboduuents, the core-GleNA¢ rooiety 15 connected to the Fe fragment of the
antibody. Tn some embodiments, the core-GlcNAC moiety is connected to the CH domain. In
some ermnbodiments, the core-GleMNAc moilety s connected to the Fab or Fe fragment of the
anttbody . Tn some embodiments, the core-GleNAc motety is connected to the antibody via an N-
glycosidic bond to the amide nirogen atom in the side chain of an asparagine amino acid of the
anttbody. Tn some embodiments, the core-GlcNAc moiety 1s connected to a native N-
glycosylation site of the antibody.

388] In some embodiments, the antibody 1s an IgG, antibody and the core-GlcNA¢ moiety 1s
conmected 1o a native N-glycosylation site of the IgG.

389] In some embodiments, the antibody 1s an IgG, antibody and the core-GlcNAc moiety 15
connected to a native N-glycosylation site of the IgG (e g., the N297 N-glycosylation site of
I2(3). In some embodiments, the N297 N-glycosylation site is present in the conserved Fo region
of the heavy chain of an IgG antibody at asparagine in the region 290-305 (e.g., at N297),

[39¢] In some embodiments, the intermediate antibody 1s of Formula (XX}
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{Fucjus

Abo4GleNAc a
¢ (XX11); wherein

Ab 1z a B7-H4 antibody; GleNA¢ is N-acetylglucosamine; Fuc is fucose; wr s G or 1) and
4 1S an integer ranging from is 1 to 16,
[581] Insome embodiments, us 15 an integer ranging from 1 to 10, In some embodiments, w4 is
1,2,3, 4,5, 6,7 or 8 In soms embodiments, ws 15 1, 2, 3, 4, 5 or 6. In some embodiments, us4 1s
1, 2, 3 or 4. In some embodiments, uq 18 2 or 4. In some embodiments, us 15 1 or 2. In some
embodiments, us 1s 1. In some embodiments, ug s 2.
{5921 In some embodiments, the antibody comprises one core-GleNAc moiety {(e.g., uais 1) In
some embodiments, the antibody comprises two core-GleNAc moieties {e.g., v is 2).
{593} In some embodiments, the modified B7-H4 antibody is obtained by the process outhned
in Scheme 1. As shown below, contacting an intermediate antibody of Formula (XX}
comprising one terminal-GleNAc molety with a compound having the structure of
pre—8"=A" in the presence of a glycosyltransferase, provides a modified B7-H4 antibody
comprising one modified-GleNAc moiety (e.g., the modified B7-H4 antibody of Formula
{XXlHa)).
{594} In some embodiments, the modified B7-H4 antibody is obtained by contacting an
mtermediate antibody of Formula (XXIV) comprising two terminal-GleNAc moisties with a
compound having the structure of P ——8"A" in the presence of a glycosyltransferase,
provides a modified B7-H4 antibody comprising two modified-GleNAc moieties (e.g., the
modified B7-H4 antibody of Formula (XXIVa}).

Scheme 1

{Fuchus Blgr_gr {Fuciy

AboGicNAe  Glycosyl Transferase AbGlcNAC A

. €41 {AXTa}
(Fucju, (Fuchus (Puc)u, Fuehus
Pﬂ‘ [—— S('m‘%!l
GleNAC— Ab—— GleNA: Jow A" G GleNAC T AbGleNAC G A

(Glycosyl Transferase

(XXIV3 {XXIVa}

wherein ws, Ab, 87, A”, and P” are as defined herein.
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1395] In some embodiments, the antibody glycan to be modified in the process according io the
present disclosure comprises a glycan, said glycan comprising a core-GlcNAc moiety, 1.6, a
GlcNAc moiety that 1s present at the non-reducing end of the glycan. In some embodiments, the
elycan comprises one or more saccharide moieties and may be finear or branched.

1396} In some embodiments, upon reacting with endoglycosidase, the intermediate antibody
may be formed, which comprises a terminal GleNAc motety (e g, the intermediate antibody of
Formula OCKIH) or (XXEVY).

{5971 In some embodiments, step {a} of the process {the deglycosylation or trimming) is as
shown i FIG. 2, wherein a mixture of antibody glycoforms G2F, GIF, GOF, G2, Gi, G0, and M3
{e.g., see F1G. 1}, and possibly additional glycoforms (e g, triantennary glycans), is converted
into intermediate antibodies comprising a terminal GleNAc¢ moiety which optionally comprises a
fucose{eg,usisOor 1)

1598} In some embodiments, the endoglycosidase is endoglycosidase Endo S, Endo SH, Endo
82, Endo S49, Endo Fi, Endo F2, Endo F3, or a combination thereof.

139%] In some embodiments, the endoglveosidase is Endo S, Endo SH, Endo 82, Eado S49, ora
combination thereof,

[668] In some embodiments the endoglveosidase 13 Eudo S or Endo S8H, or a combination
thereof. In some embodiments the endoglycosidase is Endo SH.

[681] Insome embodiments, step (b) of the process {the formation of the modified B7-H4
antibody} is as shown in FIG. 3, wherein the intermediate antibody comprises a monoclonal
anttbody (mAb} and a terminal GleNAc motety {which optionally comprises a fucose {e.g., us i3
0 or 13} on each heavy chain of the monoclonal antibody (mAb). In some embodiments, in step
{b), the termmal-GleNAc moiety is converted into modified-GlcNAc moiety. In some
embodiments, said conversion may be executed via reaction of the terminal GlcNAc motety with
the compound of F"8"—A" i the presence of a glycosyliransferase.

[602] In some embodiments, the compound of PT——8"A" i5 GalNAz-UDP (e g, 4-
AzGalNAc-UDP). In some erabodiments, the ternunal-GleNAc moiety 15 *-GleNAc-GalNAz or
*GleNAo(Fue)-GallNAz, wherein * denotes the attachment to the rest of the modified B7-H4
antibody.

{683} In some embodiments, the steps of the deglyvcosylation/trimming step and the formation

of the modified B7-H4 antibody are conducted sequentially.
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{604} In some embodiments, the steps of the deglycosviation/trimming step and the formation
of the modified B7-H4 antibody are conducted simultaneously.

[605] In some embodiments, the process for the preparation of 2 modified B7-H4 antibody s
performed in a suitable buffer solution, e g, buffered saline (e g. phosphate-buffered saline, Tris-
buffered saline), citrate, HEPES, Tris and glycine. In some embodiments, the buffer solution is
phosphate-buftered saline (PBS) or Tris buffered saline. In some embodiments, the buffer
solution is phosphate-buffered saline (PBS).

[606] In some embodiments, the process 1s performed at a temperature ranging from about 4 to
about 50 °C. In some embodiments, the process is performed at a temperature ranging from
about 10 to about 45 °C. In some embodiments, the process is performed at a temperature
ranging from about 20 to about 40 °C. In some embodiments, the process is performed at a
temperature ranging from about 30 to about 37 °C. In some embodiments, the process is
performed at a temperature of about 30 °C. In some embodiments, the process is performed at a
temperature of 30 °C.

{687} Insome embodiments, the process 1s performed at a pH value ranging from about 5 to
about 9 {e.g., from about 5.5 to about 8.3, from about & to about 8, or from about 7 to about §). In
some embaodiments, the process is performed at a pH value of about 7.4,

[668] In some embodiments, the process for the preparation of a2 modified B7-H4 antibody 15 as
shown in FIG. 4.

(609 Insome embodiments, the process for the preparation of a modified B7-H4 antibody
COMPrisSes:

{(a) contacting a glycoprotein {e.g., a B7-H4 antibody glycan) comprising a B7-H4
antibody and core-GlcNA¢ motety connected to site N297 of the anttbody, with endoglycosidase
Endo SH, thereby forming an intermediate antibody comprising a terminal GleNAc moiety; and

(b} contacting the imntermediate antibody with 4-AzGalNAc-UDP in the presence of a B-
(1,43-GalNACT enzyme, thereby forming the modified B7-H4 antibody comprising the modified-
GleNAC molety,

wherein steps (3} and (b} are conducied concurrently.

{618} In some embodiments, the endoglycosidase is Endo SH, a fusion between the two
endoglycosidases, Fndo 8 and Endo H, linked by a Gly-rich spacer comprising an internal 6xHis

tag resulting in an overall molecular weight of 139 kDa.
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1611} Insome embodiments, the B-(14)-GalNAcT enzyme comprises an N-terminal 6xHis tag
and has an overall molecular weight of 45.7 kDa. In some embodiments, the §-(1,4)-GalNAcT
enzyme containing an N-terminal 6xHis tag 1s derived from Trichopulsia »i.

{612} In some embodiments, the process is conducted in PBS buffer at pH value of about 7.4

and at a temperature of about 30 °C.

Endoglycosidases

{613} Endoglycosidases are enzymes that are capable of cleaving internal glycosidic linkages in
glyecan structures, thereby remodeling or trimming the glycan structure. For example,
endoglycosidases can be used for the facile homogenization of heterogeneocus glycan
populations, when they cleave at predictable sites within conserved glycan regions. One class of
endoglycosidases comprises the endo-B-N-acetylglucosanunidases (EC 3.2.1.96, commonly
known as Endo S or ENGases), a class of hydrolytic enzymes that removes N-glycans from
glvcoproteins by hydrolyzing the B-1.4-glycosidic bond in the N N'-diacetylchitobiose core (as
described in Wong et al. Chero. Rev. 2011, 111, 4259, which 15 incorporated herein by reference
m s entirety), leaving a single core N-linked GlcNAc resudue. Endo-f-N-
acetylglucosamimdases are widely found 1o nature with common chemoenzymatic variants
mchuding Endo D3, which 15 specific for paucimannose; Endo A and Endo H, which are specific
for high mannose; Endo F subtypes, which range from high mannose to biantennary complex;
and Endo M, which can cleave most N-glycan structures (high mannose/complex-type/bybrid-
type), except fucosylated glycans, and the hydrolytic activity for the high-mannose type
oligosaccharides is significantly higher than that for the complex-and hybrid-type
oligosaccharides. In some embodiments, these ENGases show specificity toward the distal N-
glyean structure and not the protein displaying 1t, making them vseful for cleaving most N-hoked
glycans from glycoprotens under native conditions,

{614} In some embodiments, endoglyveosidases Fl, 2, and F3 are suitable for deglycosylation
of native protemns. The linkage specificities of Endo Fl, F2, and F3 suggest a general strategy for
deglycosylation of proteins that may remove all classes of N-finked oligosaccharides without
denaturing the protem. In some embodiments, biantennary and triantennary structures can be
immediately removed by endoglycosidases FZ and F3, respectively. In some embodiments,

oligo-mannose and hybrid structures can be removed by Endo Fl.
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1615] Endo S s a secreted endoglycosidase from Streptococeus pyogenes, and also belongs to
the glycoside hydrolase fanuly 18, as disclosed by Collin et al. (EMBGC [, 2001, 20, 3046},
which s incorporated by reference herein in its entirety. In contrast to the ENGases mentioned
above, Ende S has a more defined specificity and is specific for cleaving only the conserved N-
glyean in the Fc domain of human 1gGs (no other subsirate has been identified to date},
suggesting that a protein-protein interaction between the enzyme and lgG provides this
specificity.

{616} Endo S49, also known as Endo 82, 15 described 1n WO 2013/037824, incorporated by
reference herein in s entirety, 1s isolated from Streptococcus pyogenes NZ131 and is a
homologue of Endo S. Endo 849 has a specific endoglycosidase activity on native IgG and
cleaves a larger variety of Fe glycans than Endo S.

{617} Endo SH is a fusion between the two endoglycosidases, Endo S and Endo H linked by a
Gly-rich spacer. Endo SH specifically cleaves the N-linked glycans between two N-
acetylglucosame (GluNAc¢) moteties in the core region of the glycan chain,

[618] Insome embodiments, the endoglveosidase for deglycosylating the antibody is Endo S,
Ende SH, Endo S2, Endo 849, Endo Fl, Endo F2, Endo F3, Endo H, Endo M, Endo A, ora
combination thereof. In some embodiments, the endoglycosidase for deglycosylating the
antibody s Endo S, Endo SH, Endo S2, Endo S49, Endo Fi, Endo F2, Endo F3, Endo H, ora
combination thereof. In some embodiments, the endoglycosidase 1s Endo 8, Endo SH, Endo 82,
or Endo 849,

[619] In some embodiments, when the giycan to be trimmed 15 a diantennary structure of the
complex type, the endoglvcosidase 13 Endo S, Endo SH, Endo S2, Endo 549, Endo Fl, Endo F2,
Endo F3, or a combination thereof

[628] In some embodiments, when the glycoprotein 18 4 B7-H4 antibody and the
oligosaccharide to be trimmed 1s a diantennary structure of the complex type and 1s present at the
1eG conserved N-glycosylation site at N297, the endogivceosidase s Endo S, Endo SH, Endo 82,
Fndo 849, Endo Fi, Endo F2, Endo F3, or a combination thereof. In some embodiments the
endoglycosidase 18 Endo S, Endo SH, Endo S2, Endo 849, or a combmation thereof.

{6211 Insome embodiments, when the giycoprotein is a B7-H4 antibody and the glycan to be
trimmed is a diantennary structure of the complex type, and is not present at the Ig(s conserved

N-glycosylation site at N297, the endoglycosidase is Endo Fl, Endo F2, Endo F3, ora
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combination thereof.

{622} Insome embodiments, when the glycan to be trimmed is 2 high mannose, the
endoglycosidase 18 Endo H, Endo M, Endo A, Endo F1, or a combination thereof.

{623 In some embodiments, when the glycoprotein is a B7-H4 antibody and the
oligosaccharide to be trimmed is 8 high mannose in addition to having a diantennary structure of
the complex type 1s present at the Ig(3 conserved N-glycosylation site at N297, the
endoglycesidase is Endo 8, Endo SH, Endo 52, Endo $49, or a combination thereof. In some
embodiments, the endoglveosidase 1s Endo S or Endo SH. In some embodiments, the
endoglycosidase 15 Endo SH.

{624} In some embodiments, the endoglycosidase enzyme as defined herein comprises a
sequence encoding a tag for ease of purification. In some embodiments, said tag includes, but is
not limited to, a FLAG-tag, poly{His)-tag, HA-tag, Myc-tag, SUMO-tag, GS8T-tag, MBP-tag, or
a CBP-tag. In some embodiments, said tag is a 6xHis tag. In some embodiments, said tag is
covalently linked to the endoglycoside enzyme at the C-terminus of the enzyme or at an internal
residue. In some embodiments, said tag 1s covalently linked to the endoglycoside enzyme at the
N-terminus of the enzyme,

[623] Insome embodiments, the Endo SH 1s a fusion between the two endoglycosidases, Endo
S and Endo H linked by a Gly-rich spacer comprising an mternal 6xHis tag resulting 1n an

overall molecular weight of 139 kDa.

Glycosyltransferase

[626] The process to form a modified B7-H4 antibody comprises treating the
deglycosylated/irtmmed antibody having an optionally fucosylated terminai N-
acetylghucosamine {Gal-NAc) moiety with a compound of Formala 877(A77}-P77 in the presence
of a glycosyltransferase to form the modified B7-H4 antibody having a GIeNAc-87{A™7)
substifuent bonded to the antibody at C1 of the GalNAc motety via a §~1,4-C-glycosidic bond.
{6271 Insome embodiments, the glycosyltransferases is a B-1,4-galactosyltransferases (4Gal-T),
a B-{1,4)-Acetylgalactosaminyltransferase {B-(1,4)-GalNAcT or GalNAcT} or a mutant thereof,
[628] B-(1.4)-Acetyvigalactosaminyliransferases (B-(L43-GalNACTs or GalNACTs) have been
identified in a nomber of organisms, mchiding humans, Caenorhabditis elegans (Kawar et al, J.

Biol. Chem. 2002, 277, 34924, incorporated by reference herein in 18 entirety ), Drosophila
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melanogaster (Hoskins et al. Science 2007, 316, 1623, incorporated by reference herein in its
entirety ) and Trichoplusia ni (Vadaie et al, J. Biol. Chem. 2004, 279, 33501, incorporated by
reference herein in iis entirety).

{629 B-(L,4»-N-Acetylgalactosaminvltransferases {B-(1,4}-GalNAcTs) are known in the art. In
some embodiments, a B-(1,4)-GalNACT is an enzyme that catalyzes the transfer of N-
acetylgalactosamine {(GalNAc) from uridine diphosphate-GalNAc (UDP-GalNAc, also referred
to as GalNAc-UDP) to a terminal GlcNAc moiety of a glveoprotein glycan, wherein C1 of the
GalNAc motety is attached to the anubody via a B-1,4-O-glycosidic bond. In some embodimenis,
the terminal GleNAc motety is fucosylated

[636] In some embodiments, the B-{(14}-GalNACT enzyme used in the process of the invention
is or 13 derived from an invertebrate B-(1,4)-GalNAcT enzyme, such as, for example, is or 15
derived from a B-(},4}-GalNACT that originates from invertebrate animal species. The B-(1,4)-
GalNACT enzyme can be or can be derived from any mnvertebrate B-(L43-GalNAcT enzyme
known by one skilled in the art. In some embodiments, the B-(1,4)-GalNAcT enzyme is ot 18
derived from a B-(L4)-GalNACT enzyroe that otiginates from the phylum of Nematoda, such as,
for example, of the class of Clhromadorea or Secernentea, or of the phylum of Avthropoda, such
as, for example, of the class of fusecta. Tn some embodiments, the B-{1,4)-GalNACT enzyme s or
is derived from a B-(1,4)-GalNAcT enzyme that oniginates from Caenorfiabdiris elegans,
Caenorhabditis remanei, Caenorhabdins briggsae, Ascaris smaum, Trichoplusia vi, Drosophila
melanagaster, Wuchereria bancrofti, Loa loa, Cerapachys biroi, Zootermopsis nevadensis,
Camponotus flovidanus, Crassostrea gigas or Danaus plexippus, (e.g., from Caenaorhabditis
elegans, Ascaris suuwm, Trichoplusia ni or Drosophila melanogasier). In some embodiments, the
B-{L4)-GalNACT enzyme 15, or 13 dertved from, a §-(1,4}-GalNACT enzyme that onginates from
Caenorhabdivs elegans, Ascaris suwm or Trichoplusia m. In other embodiments, the B-(1,4)-
GalNACT enzyme s, or is dertved from, a B-{1,4)-GalNACT enzyme that originates from
Trichoplusia ni.

[631] The term “derived from"™ comprises e.g. truncated enzymes, mutant enzymes, enzymes
comprising a tag for ease of purification or a combination of these modifications. Brerived from
thus refers {0 as having an amine acid sequence that 1s altered from a naturally occurring B-(1,4)-
GalNAcT enzyme by substituting, inserting, deleting, or adding one or more, {e.g., 1,2, 3, 4, 5,

=2l

6,7,8,9, 10,12, 14, 16, 18, 20 or more) aming acids, respectively. A B-(14)-GalNAcT enzyme
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that 1s derived from a $-(1,43-GalNACT enzyme is herein also referred to as a derived B-(1,4)-
GalNACT enzyme or 2 modified 8 -(14)-GalNACT enzyme or a §-(1,4)-GalNACT mutant
enzyme.

{632} In some embodiments, the derived B-(1,4)-GalNACT enzyme s modified by adding
additional N- or C- terminal amino acids or chemical moieties or by deleting N- or C- terminal
aming acids to increase stability, solubility, activity and/or ease of purification.

1633} In some embodiments, the B-(L4)-GalNAcT enzyme 5 modified by deleting the N-
terminal cytoplasmic domain and transmembrane domain, referred to as a truncated enzyvme.
{634} A B-(1,4)-GalNAcT enzyme wherein one or more amino acid has been substituted, added
or deleted is herein also referred to as a mutant $~(1,4)-GalNAcT enzyme or a derived $-(1,4)-
GalNACT enzyme. In some embodiments, the B-(1,4)-GalNAcCT enzyme is modified by deleting
the N-terminal cytoplasmic domain and transmembrane domain and mutated by substituting one
or moere aming acids. A substitution of one or more amino acids 18 herein also referredtoas a
mutation. An enzyme comprising one or more substituted amimo acids 13 also referred toas a
mutant enzyme.

[635] In some emboduuents, when the glycosyltransterase s a B~(1,4)-GalNAcCT enzyme or
truncated B-(1,4)-GalNAcT enzyme, the enzyme further comprises one or more mutations. [n
some embodiments, these mutations neclude, but are not lunited to, substitution of the 1soleucine
{He, also referred to as ) at position 257 by leucine {Leu, also referred to as L), methionine
{Met, also referred to as M), or alanine {Ala, also referred to as A). In some embodiments,
substitution of the methionine (Met, also referred to as M) at posttion 312 by histidine (His, also
referred to as H) 15 also included. It should be noted that the nombering of amine acid position is
herein based on the numbering of amino acid position in the wild-type p-(1.4}-GalNAcT enzyme.
When a B-(1.4)-GalNACT enzyme 13, for example, a truncated enzyme, the number used herein to
mdicate the position of an amino acid substitution corresponds to the numberning of amino acid
position 1n the corresponding wild-type B~{1,4)-GalNACT enzyme.

[636] In some embodiments, the glycosyltransferase 15 a B(L,4)-GalT enzyme comprising a
mutant catalytic domain.

{6371 A catalytic domain may have an amino acid sequence as found 1n a wild-type enzyvme or
have an amine acid sequence that 1s different from that of a wild-type sequence. A catalytic

domain having an aming acid sequence that is different from a wild-type sequence s herein
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referred to as a mutant catalytic domain. In some embodiments, the mutation may comprise a
single amino acid change {for example, a point mutation), or multiple amino acids changes (for
example, 11010, 0r Lo 6, 0r 1, 2, 3 or 4, or 1 or 2 anuno acids), or a deletion or insertion of one
of more amino acids (for example, 1 t0 10, or 110 6, 08 1, 2, 3 or 4,0r 1 or 2} amino acids. In
some embodiments, said mutant catalytic domain may be present in a full-length enzyme, for
example, B(L,4)-galactosyitransferase or o{l,3)}-N-galactosyltransferase, but also in a polypeptide
fragment or a recombinant polypeptide comprising satd mutant catalytic domain, optionally
iinked to additional amino acids.

{638} P(L4)-galactosyitransferase 1 is herein referred to as GalT. Such mutant GalT catalytic
domains are disclosed in, for example, WO 2004/063344, which is incorporated by reference
herein in 1ts entirety. WO 2004/063344 also discloses Tyr- 289 mutants of GalT and their
methods of preparation. These mutants are referred to as Y2891, Y289N or Y2891

1639} In some embodiments, the GalT mutant catalytic domain 15 Y289L, Y289N, Y289,
Y2841, or R228K. In some emnbodiments, the GalT mutant catalytic domain 1s Y289L.

[648] In some embodiments, the GalT Y289F, GalT Y289M, GalT Y289V, GalT Y289G, GalT
Y2891, GalT Y289A, GalT Y289N, and GalT Y289L mutants may be produced via site-directed
mutagenesis processes, described 1n, for example, WO2004063344, Qasba et al, Prot. Expr. Pur.
2003, 30, 219 and Qasba et al, I Biol Chem. 2002, 277, 20833 {(all incorporated by reference
herein in thew entirety). Tno GalT Y285F the tyrosine amino acud (YY) at position 289 1s replaced
by a phenyl alanine (F) amino acid, in GalT Y289M said tyrosine is replaced by a methionine
(M) amino acid, in GalT Y289V by a valine (V) amino acid, in GalT Y289G by a glycine (G}
amino acid, i GalT Y2891 by an isolevcine (1) amino acid and in Y289A by an analine (A}
amino acid.

[641] In some embodiments, the B-(1,43-GalNACT enzyme comprises a sequence encoding a tag
for ease of purification. In some embodiments, said tag inchudes, but 18 not hmited to, 3 FLAG-
tag, poly(His)-tag, HA-tag, Myc-tag, SUMO-tag, GST-tag, MBP-tag, or a CBP-tag. In other
emnbodiments, said tag 15 a 6xHis tag. In some embodiments, said tag 15 covalently linked to the
B-(1,4)-GalNACT enzyme at the Cermunus of the enzyme. In some embodiments, said tag 1s
covalently linked to the B-(3,4)-GalNACT enzyme at the N-terminus of the enzyme.

1642} In some embodiments, B-(1,4)-GaINAcT enzyme comprises an N-terminal 6xHis tag and

has an overall molecular weight of 457 kDa. In some embodiments, the B-(14)-GalNAcT
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enzyme containing an N-terminal 6xHis tag is derived from Trichopulsia ni.

Molecules of P7-87-A”
{643} In some embodiments, the molecule of P7-87-A”, for use in the process of preparing a
modified B7-H4 antibody of the present disclosure, may be any sugar derivative nucleotide that
is a substrate for a suitable galactosyltransferase catalyst.
1644} In some embodiments, 87-A” is a sugar derivative moiety, wherein:
{645} 87 1s asugar or a derivatized sugar; and A” is a functional group being capable of
forming a covalent bond with a functional group of the Linker-Drug moiety.
[646] In some embodiments, A” is an azido, keto, or alkynyl moiety. In some embodiments, A”
is an azido or keto moiety. In some embodiments, A” 15 an azido moiety. In some embodiments,
A is -N* In some embodiments, A” is a keto moiety.
[647] Insome embodiments, A” is -JC(R¥ )]0 C(OIR™, wherein:

R is methyl or optionally substituted Cz.x alkyl;

each R™ independently is a hydrogen, halogen, or R™; and

X2 ts an integer ranging from 0 to 24,
[648] Insome embodiments, x; is an integer ranging from 0 to 10. In some erobodiments, x3 1s
0,1,2,3,4 5, or6.
[649] In some embodiments, each R™ is hydrogen.
[656] In some embodiments, A” 18 av alkynyl motety. Tn some embodiments, A” 1s terminal
alkyoyi, evcloalkynyl, or heterocyeloalkynyl motety. In some embodiments, A” s terrownal
alkynyi moiety. In some embodiments, A” 1s cycloalkynyl moiety. In some embodiments, A” 5
heterocycloalkynyl moiety.
{651} Insome embodiments, A is -JC(R¥ ) xo-C=C-RY group, wherein R® and x» are as
defined heremn. In some embodiments, A7 1s -[CH J-CaCH
{652] Insome emboduments, $7-A” 13 dertved from a sugar or a denvatized sugar, e.g., an
armino sugar or an otherwise derivatized sugar. In some embodiments, examples of sugars and
derivatized sugars include, but are not limited to, galactose {Gal}, mannose (Man), glucose (Gle),
glucuronic acid (Geu), and fucose {Fuc). It 1s understood that an ammo sugar 18 a sugar wherein
a hydroxyl {(OH) group is replaced by an amine group. Examples of amino sugars include, but

are not limited to, N-acetylglucosamine (GlcNAg), and N-acetylgalactosamine (GalNAg).
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Examples of otherwise dertvatized sugars include, but are not limited to, glucuronic acid {Geu),
and N-acetyineuraminic acid (sialic acid).

1653} In some embodiments, 87-A” is derived from galactose {Gal}, mannose (Man), N-
acetylglucosamine (GlcNAc), glucose (Glc), N-acetylgalactosamine {GalNAc), glucuronic acid
{Geu}, fucose {Fuc), or N-acetylneuraminic acid (sialic acid}. In some embodiments, §7-A” 15
derived from GicNAc, Gle, Gal, or GalNAc. In some embodiments, 87-A” is derived from
GlecNAc. In some embodiments, 87-A” 1s derived from Glc. In some embodiments, 87-A” is
derived from Gal or GaiNAc. In some embodiments, 87-A” 15 derived from Gal. In some
embodiments, 87-A” is derived from GalNAc.

{654} In some embodiments, the functional group A” may be attached to 87 in various ways.
1655} Insome embodiments, A” 1s directly attached to the carbon atom at C2, C3, C4, or C6
position of the sugar or derivatized sugar of §” {e.g., instead of the hydroxyl at the corresponding
position).

[656] Insome embodunents, 87 13 a fucose or a derivatized fucose, which lacks any hydroxyt
Ca6 position. In some embodiments, when A7 8 attached to C6 position of the fucose or
derivatized fucose, A7 ts duectly attached to the carbon atom at the C6 position.

[687] Insome embodiments, A7 1s an azido moiety, and A” 18 attached to C2, C4, or €6
position of the sugar or dervatized sugar of S

[6358] In some embodiments, A7 is an azido moiety, and &A” is directly attached to the carbon
atom at C2, C3, C4 or €6 position of the sugar or derivatized sugar of 87 {e.g., instead of the
hydroxyl at the corresponding position). In some embodiments, S”-A” 1s 6-azidofucose (6-
AzFuc) In some embodiments, A” 13 an azido motety, and A7 1s attached to the N-acetyl molety
of an amino sugar or a derivatized amino sugar {e.g., by replacing the acetyl motety with an
azidoacetyi moiety). In some embodiments, $7-A” 15 2-azidoacetamidogalactose (GalN A=), 6-
azido-6-deoxygalactose {6-AzGal), 6-azido-6-deoxy-2-acetamidogalactose (6-AzGalNAg), 4~
azido-4-deoxy-2- acetarmdogalactose (4-AzGailNAc), 6-azido-6-deoxy-2-
azidoacetamidogalactose {6~ AzGalNAz), Z-azidoacetamidogiucose (GlcNAzZ), 6-azdo-6-
deoxyglucose {6-AzGlc), 6-azido-6-deoxy-2-acetamidoglucose (6-AzGleNAc), 4-azido-4-deoxy-
2- acetamidoglucose (4-AzGlcNAg), or 6-azido-6-deoxy-2-azidoacetamidoglucose (6~
AzGlcNAzZ). In some embodiments, 87-A” is GalNAz, 4-AzGallNAc, GleNAz, or 6-AzGicNAc.
{659] In some embodiments, P7-87-A” is a compound of Formuda (XXIVb}, (XXXIV¢e), or
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{XXIVd)}, or a salt thereof.

[666¢] In some embodiments, A” keto, and A 1s directly attached to the carbon atom at C2
position of the sugar or derivatized sugar of 87 (e.g., instead of the hydroxy! at the corresponding
posttion}.

1661} Insome embodiments, A7 is attached to the nitrogen atom of an amino sugar or
derivatized amino sugar, €.2., a C2-derivatized anuno sugar. In some embodiments, the
derivatized amine sugar comprises a moiety of -NC{O}-R* wherein R’ is methy! or optionally
substituted (704 alkvi (e.g, ethyl).

1662] Insome embodiments, R™ is ethyl.

[663] In some embodiments, 87-A” 15 2-deoxy-{2-oxopropyl}-galactose (2-keto-Gal}, 2-N-
propionyl-galactosamine (2-N-propionylGal-NAc), 2-N-{4-oxopentanoyl}-galactosamine (2-N-
Lev-Gal), or 2-N-butyryl-galactosamine (2-N-butyryl-GalNAc). In some embodiments, 87-A” 15
2- ketoGalNAc or 2-N-propionvi-GalNAc.

[664] Insome embodiments, P7-57-A” 15 a compound of Formula (XXIVe} or (XXIVH), ora
salt thereof.

[6658] In some embodiments, A7 18 ternunal alkynyl, cycloalkynyl, or heterocycloalkyayl In
some embodiments, A” is attached to a C2-denvatized amino sugar of 7

[666] In some embodiments, 87-A” 15 2-(but-3-ynoic acid amido)-2-deoxy-galactose.

[667] Insome embodiments, P7-S”-A” is a compound of Forroula (XXIVe) or a salt thereof In
some ermnbodiments, P7-87-A" 1s a compound of Formula (XXIVd) or a salt thereof.

[668] In some embodiments, compounds of P7-87-A” may be synthesized according to various
methods known in the art. In some embodiments, the compound 15 synthesized by linking
nucleoside monophosphate or a nucleoside diphosphate P” to a sugar derivative S"A" eg
as disclosed in Wang e al. (Chem. Fur. J. 16:13343-13345 (2010}, Piller ef af. {4CS Chem.
Biol 77153 (2012, Piller e al. (Bioorg. Med. Chem. Lert. 15:3459-5462 (2003), and PCT
Appl'n Pub. No. W{/2009/102820, each of which are incorporated by reference herein in their
entireties.

[66%] In some embodiments, P” is a nucleoside mono- or diphosphate. In some embodiments,
P” 15 uridhine diphosphate (UDP), guanosine diphosphate (GDP), thynmidine diphosphate (TDP),
cytidine diphosphate (CDP}, or cytidine monophosphate (CMP). In some embodiments, P is

uridine diphosphate (UDP).
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1678} In some embodiments, P7-87-A” 15 a compound of Formula (XXIVh), (XXIVc),
{XXIVd), (XXIVe), (XXIVH, or (XXIVg):

(XXIVe) XXV (XXIVg)
or a salt thereof, wherein: R is a Ca.24 alkyl group.
1671} Insome embodiments, P7-S7-A” 15 GalNAz-UDP (e g, Formula (XXiVb)), 6- AzGal-
UDP {e.g., Formula (XXIVc}), 6-AzGalNAc-UDP (e g, Formula (XXIVd}), 4-AzGalNAz-UDP,
6-AzGalNAz-UDP, 6- AzGlc-UDP, 6-AzGIcNAz-UDP, 2-ketoGal-UDP (e g, Formula
(XXTVe), 2-N-propionylGalNAc-UDP (e.g., Formula (XXIVT), wherein R is ethyl), or 2-(but-
3-ynoic acid amido)-2-deoxy-galactose-UDP (e.g., Formula (XX1Vg)).
16721 Insome embodiments, P7-57-A” 15 GalNAz-UDP or 4-AzGalNAc-UDP. In some
ernbodiments, P7-87-A” 1 a compound of Formula (XXIVb} or (XXIVd). The syntheses of
GalNAz-UDP (e g, Formula (XXIVh)) and 6-AzGalNAc-UDP (e g, Formula (XXIVd}) are
disclosed n Piller ef ol (Bioorg. Med. Chem. Lett. 18:5459-5462 (2005)) and Wang er ol.
{Chem. Eur. J. 16:13343-13345 (2010)), each of which s incorporated by reference herein m its
entirety.
[673] Insome embodiments, P7-87-A" 15 4-AzGalNAc-UDP. In some embodiments, P7-87-A”
15 a compound of Formula (XXIVd) or a salt thereof. The synthesis of 2-ketoGal-UDP (XXiVe)
is disclosed in Qasba et ol (/. Am. Chem. Soc. 125:16162 (2003}, and in the supporting
mformation thereof, both of which are incorporated by reference herein m their entireties.
[674] The synthesis of 2-(hut-3-ynoiwc acid anido}-2-deoxy-galactose-UDP 15 disclosed im PCT
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Appl'n Pub. No. W(O/2009/102820, which is incorporated by reference herein in its entirety.

Variable dis

{678] In some embodiments, dis is an integer ranging from about 2 to about 14, from about 2 to
about 12, from about 2 to about 10, from about 2 to about &, from about 2 to about 6, from about
2 to about 4, from about 4 to about 10, from about 4 to about 8, from about 4 to about 6, from
about 6 to about 14, from about 6 to about 12, from about 6 to about 10, from about 6 to about 8,
from about 8 to about 14, from about 8 to about 12, or from about 8 to about 10.

{676} Insome embodiments, dis is an integer ranging from about 2 to about 8.

{677} Insome embodiments, dis 18 2, 4, 6, or 8 In some embodiments, dizis 2, 6 or 8. In some

embodiments, dis s 8. In some embodiments, dis is 6. In some embodiments, diz1s 2.

B7-H4 Antibody-Drug Conjugates

[678] Insome emboduuents, conjugates of the disclosure comprise one or more occurrences of
D, wherein I 1s a cytotoxic drug moiety or a STING agoumist drug motety, wherein the one or
more occuirences of D may be the same or different.

[679] Insome embodiments, one or more occurrences of the B7-H4 antibody or B7-H4
modified antibody 1s attached to the Linker-Drug motety, wherein the one or nmore occurrences
of B7-H4 antibody or B7-H4 modified antibody may be the same or different. In some
embodiments, one or more Linker-Dirug moteties that comprises one or more ocourrences of D
are comnected to one B7-H4 antibody or B7-H4 modified antibody.

[686] In some embodiments, B7-H4 antibody 15 a B7-H4 antibody or a cysteine engineered B7-
H4 antibody

[681] Insome embodiments, the targeting ligands, the linkers and the drug or prodrug
fragments described herein can be assembled o the conjugate or scaffold of the disclosure, for
example according to the disclosed techniques and methods. Therapeutic and targeting
conjugates of the disclosure, and methods for producing them, are described below by way of
non-himiting example.

[682] In some embodiments, the total number of sulfide bonds formed between the Linker-drug
moieties and the B7-H4 antibody or the cysteine engineered B7-H4 antibody (or total number of

attachment points) is 10 or less {e.g., 8, 6, 4, or 2}.
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1683} In some embodiments, the total number of sulfide bonds formed between the Linker-
Drug moiety and the B7-H4 antibody or the cysteine engineered B7-H4 antibody {or total
number of attachment poinis) is 8 or less.

[684] In some embodiments, the total number of sulfide bonds formed between the Linker-
Drug moiety and the B7-H4 antibody or the cysteine engineered B7-H4 antibody {or total
number of attachment points} is 8. In scme embodiments, the total number of sulfide bonds
formed between the Linker-Drug moiety and the B7-H4 antibody or the cysteine engineered B7-
H4 antibody {or total number of attachment points) is 6. In some embodiments, the total number
of sulfide bonds formed between the Linker-Drug moiety and the B7-H4 antibody or the cysteine
engineered B7-H4 antibody or the cysteine engineered B7-H4 antibody (or total number of
attachment points) is 5. In some embodiments, the total number of sulfide bonds formed between
the Linker-Drug motety and the B7-H4 antibody or the cysteine engineered B7-H4 antibody {or
total number of attachment poinis) is 4. In some embodiments, the total number of sulfide bonds
formed between the Linker-Drug motety and the B7-H4 antibody or the cysteine engiueered B7-
H4 angibody (or total number of attachment points) is 3. In some embodiments, the total nurober
of sulfide bonds formed between the Linker-Dvug moiety and the B7-H4 antibody or the cysteine
engimeered B7-H4 antibody {or total number of attachment points) s 2.

[685] In some embodiments, the ratio between Linker-Drug moiety and the B7-H4 antibody is
between about 1:1 and about 8:1. In some embodiments, the ratio between Linker-Drug motety
and the B7-H4 antibody or the cysteine engineered B7-H4 antibody 1s between about 1:1 and
about 6:1. In some embodiments, the ratio between Linker-Dirug moiety and the B7-H4 antibody
is between about 1.1 and about 4:1. In some embodiments, the ratio between Linker-Drug moety
and the B7-H4 antibody or the cystemne engineered B7-H4 antibody 15 between about 2:1 and
about 2.1

[686] In some embodiments, the ratio between Linker-Drug rootety and the B7-H4 antibody or
the cysteine engineered B7-H4 antibody 18 between about 6:1 and about 8:1.

[687] In some embodiments, the ratio between Linker-Drug motety and the B7-H4 antibody or
the ¢ysteine engingered B7-H4 antibody s about 8.1

[688] In some embodiments, the ratio between Linker-Drug motety and the B7-H4 antibody 18
about 6.1,

{689} In some embodiments, the disclosure also relates to a Linker-Drug moiety comprising or
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the cysteine engineered B7-H4 antibody at least two moieties, wherein each moiety s capable of
conjugation to a thiol group n a B7-H4 antibody so as to form a protein-Linker-Drug conjugate.
1696} In some embodiments, one or more thiol groups of the B7-H4 antibody or the cysieine
engineered B7-H4 antibody are produced by reducing a protein. The one or more thiol groups of
the B7-H4 antibody or the cysteine engineered B7-H4 antibody may then react with one or more
Linker-Drug moteties that are capable of conjugation to a thiol group from the B7-H4 antibody
or the cysteine engineered B7-H4 antibody with the Linker-Drug moiety. In some embodiments,
the at least two moteties connected to the B7-H4 antibody or the cysteine engineered B7-Hd
anttbody are maleimide groups. In these embodiments, D3 is a ¢ytotoxic drug motety or a STING
agonist drug moiety.

1691} Insome embodiments, the antibodies may be activated for conjugation with Linker-Drug
motety by treatment with a reducing agent such as DTT {Cleland's reagent, dithiothreitol} or
TCEP {tris{2-carboxyethyl)phosphine hydrochloride). In some embodiments, full length,
mounocional antibodies can be reduced with an excess of TCEP to reduce disulfide bonds {e.g.,
between the cysteine present in the corresponding parent antibodies or the cysteine engineered
antibody} to yield a reduced form of the antibody. The newly introduced and unpaired cysteine
may reroain available for reaction with Linker-Drug moiety to form the antibody conjugates of
the present disclosure. In some embodiments, an excess of Linker-drug moiety s added to effect
conjugation and form the antibody-drug conjugate, and the conjugation mixture 1s purified to
remove excess Linker-drug intermediate and other impurities.

[692] In some embodiments, the ratio of the B7-H4 antibody or the cysteine engineered B7-H4
per Linker-Drug moiety 1s between about T:1 and about 1.8; between about 1:1 and about 1.6
between about 111 and about 1.5; between about 1:1 and about 1:4; between about 1:1 and about
1:3; or between about 1:1 and about 1:2.

{6931 Conjugates disclosed heren can be purified (1.e., removal of any starting materials) by
extensive diafiltration. If necessary, additional purification by size exclusion chromatography
can be conducted to remove any aggregated conjugates. In general, the comjugates as purified
typically contain less than 5% {e.g., <2% w/w) aggregated conjugates as determined by SEC;
less than 0.5% {e.g., <0.1% w/w} free (unconjugated} drug as determined by RP-HPLC; less than
1% drug carrying-peptide-containing scaffolds as determined by SEC and less than 2% {e.g.,

<1% w/w} unconjugated B7-H4 antibody as determined by HIC-HPLC.
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In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 conjugated

{694}
to a STING agonist drug motety is selected from the conjugates described in Table Al and Table
AZ
Table Al
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wherein dis, R R R R R RY RYRY RY X, Xy Ko, Xo, Xy, Wh, Y1, Z1, Xo, Wa, Yo,
£z, are as defined herein and ANTIBODY 15 a B7-H4 antibody or a cysteine engineered B7-H4
antibody.

[695]  In some embodiments, for the conjugates in Table A1, dis 15 an integer from 6 to 8.

[696] In some embodiments, for the conjugates in Table A1, dja 13 8. Tn some embodiments, for
the conjugates in Table A1, diz 18 7. 1o some embodiments, for the conjugates in Table A1, dia s
6.

[6971 In some embodiments, for the conjugates in Table A1, dis s &
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wheremn dis 15 as defined herein and ANTIBODY 15 a B7-H4 antibody or a cystemne engineered
B7-H4 antibody.

1698} In some embodiments, for the conjugates in Table A2, dis is an integer from 6 to 8.

[699] In some embodiments, for the conjugates i Table AZ, dis is 8. In some embodiments, for

the conjugates in Table A2, dis is 7. In some embodiments, for the conjugates in Table AZ, dis is

0.
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1708} In some embodiments, for the conjugates in Table A2, diz1s 8.
{761} Insome embodiments, the STING agonist drug conjugate is:
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wherein diz, 18 8 and ANTIBODY 15 a B7-H4 antibody or a cysteine engineered B7-H4

antibody,
wherein the B7-H4 antibody comprising a varable heavy chain complementarity

determining region 1 (CDRH1) comprising the amino acid sequence GFIVSRNY (SEQ 1D NO:
23, a variable heavy chain complementarity determining region 2 (CDRH2) comprising the
amino acid sequence IYGSGRT (SEQ ID NG: 3), a variable heavy chain complementarity
determining region 3 {CDRH3) comprising the aminge acid sequence ARDADYGLDV {(SEQ ID
NG 16) or the amuno acid sequence ARDADYGMDY (SEQ 1D NO: 10), a vaniable hight cham
complementarity deternining region 1 (CDRL1) comprising the amino acid sequence QSVESSY
{SEQ ID NGO 53}, a vanable hight chain complementarity determining region 2 {UDRL2)
comprising the amino acid sequence GAS (SEQ 1D NG: 543, a vanable light chain
complementarity determining region 3 (CDRL3} comprising the amino acid sequence
QOYGSSPLYT (SEQ 1D NO: 55).

{762} Insome embodiments, the STING agonist drug conjugate is:
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wheremn dis, 19 8 and ANTIBODY is a B7-H4 antibody or a cysteine engineered B7-H4

antibody,
wherein the B7-H4 antibody comprising a variable heavy chain complementarity
determining region 1 {CDRH1) comprising the amino acid sequence GFIVSRNY (SEQ D NO

2}, a variable heavy chain complementarity determining region 2 {CDRHZ) comprising the
amino acid sequence 'YGSGRT (SEQ 1D NO: 3), a variable heavy chain complementarity

determining region 3 (CDRH3) comprising the anuno acid sequence ARDADYGLDV (SEQ 1D
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NG 16) or the amino acid sequence ARDADYGMDV (SEQ ID NO: 10), a variable light chain
complementarity determining region 1 {CDRLU1)Y comprising the amino acid sequence QSVSSSY
{(SEQ 1D NG: 53}, a variable light chain complementarity determining region 2 (CDRL2)
comprising the amino acid sequence GAS (S8EQ ID NO: 54), a variable light chain
complementarity determining region 3 (CDRL3) comprising the amino acid sequence
QQYGSSPLYT (SEQ ID NO: 55),

1703} In some embodiments, the STING agonist drug conjugate is:

/% i jDL g 7 g §on
AH'HBQTW’-LS\(L\N/‘\F/ ~ ‘x’\r"\/\Nﬁ/N\/‘L*N.\/\s,\/ﬂ\/\a
i - | B wolL | \
E-\ ‘—Qc LN 8 @ O . o on o
A o7 Og e R \,)LN.»\E,I\/VQH \
A (] \[T i 1 \
N & OH O \
{ 28] i
\o\ a \ (x on an 1
- e { |
L Cid ud < _on E
e e ué !
\é HE@}; i
Y = i
Wb e i
83//\\,‘,(%‘1 I’;’ i \gﬂ :/
L _/N/ 2 /,:
el
i /
i /
o¢\i-°\ 7t
A :

wherein diz, 1s § and ANTIBODY s a B7-H4 antibody or diz, 15 2 and ANTIBODY s a
cysteine engineered B7-H4 antibody,
wherein the B7-H4 antibody comprising a variable heavy chain complementarity

determining region 1 (CDRH1) comprising the aming acid sequence GFIVSRINY (SEQ 1D NO:
2), a variable heavy chain complementarity determining region 2 {CDRHZ) comprising the
amino acid sequence 'YGSGRT (SEQ 1D NG: 3), a varnable heavy chain complementarity
deterrmining region 3 (CDRH3) comprising the amino acid sequence ARDADYGLDV (SEQ ID
NG 16) or the amino acid sequence ARDADYGMDY (SEQ 1D NO: 10), a vaniable hght cham
complementarity determinung region | (CDRL1) comprising the amino acid sequence QSVSSSY
{SEQ ID NG 53}, a vanable light chain complementanity determining region 2 (CDRL2)
comprising the amuno acid sequence GAS (SEQ ID NO: 54), a variable light chamn
complementarity determining region 3 {CDRL3) comprising the amino acid sequence
QQYGSSPLYT (SEQ ID NO: 55)

[784] In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 conjugated

to a cytotoxic drug moiety 1s selected from the conjugates described m Table B1.
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wherein dis, is as defined herein and ANTIBODY 15 a B7-H4 antibody or a cysteine enginsered
B7-H4 anttbody.

{705] In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibody

conjugated to a cytotoxic drug moiety are conjugates of Formula (XXX}
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wheremn: dizis 2, 4, 6 or 8.
[766] In cther embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibedy
conjugated 1o a cytotoxic drug moisty are conjugates of Formula (XXX}

wherein each Ra is
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wherein:
dizis 2,4, 6018
{767} In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibody

conjugated to a cytotoxic drug motety are conjugates of Formula (XXX), wherein each Ra 15
o
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[7068] In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibody

conjugated to a cytotoxic drug moiety are conjugates of Formula (XXXI-1), (XXX1-2}, (XXX]I-

3) or (XXXI-4)
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{789} In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibody

conjugated to a cytotoxic drug moiety are conjugates of Formula (XXX}
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1718} In some embodiments, the B7-H4 antibody o1 the cysteine engineered B7-H4 antibody

conjugated to a cytotoxic drug moiety are conjugates of Formula (3O
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{711} In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibody
conjugated to a cytotoxic drug moiety are conjugates of Formula (XXXI-1}, (XXXI1-2), (XXXi-
3), (XXXI-4) or (XXX}, in which the variable -LP-D is:
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{712} Insome embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibody
comjugated to a cytotoxic drag motety are conjugates of Formula (XXXI-1)}, (XXXI1-2), (XXXI-
33, (XXXI-4} or (XXXII), in which the variable -L”-D ig:
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1713} In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibody

conjugated fo a cytotoxic drug moiety are conjugates of Formula SCOXKIH-3):
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{714} In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibody

conjugated to a cytotoxic drug moiety are conjugates of Formula (XXXX1-8}:
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[715] In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibody

conjugated to a cytotoxic drug moiety are conjugates of Formula (XXXII-S):
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wherein dis 1s as defined herein.
{716} In some embodiments, the B7-H4 antibody or the cysteine engineered B7-H4 antibody

conjugated to a cytotoxic drug moiety are conjugates of Formula (XXXIH-8}):
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wherein dis 15 as defined herein.

Modified B7-H4 Antibody-Drug Conjugates

17171 In some embodiments, modified B7-H4 antibody-drag conjugates of the present
disclosure may be obtained by reacting the modified B7-H4 antibody of the present disclosure
with a Linker-Drug moiety comprising a functional group {e.g., W), which is capable of
forming a covalent bond with the functional groap A” of the modified-GleNA¢C motety,

*— GleNAg—5"—A , 10 the modified B7-H4 antibody.

[718] Insome embodiments, W' comprises alkynyl e.g., cycloalkynyl, heterocycloalkynyl, or
terminal alkynyl

{719 Insome embodiments, the functional group A” of the modified B7-H4 antibody is azido,
keto, or alkynyl. In some embodiments, the functional group A7 of the modified B7-H4 antibody
is azido. In some embodiments, the azido functional group A” of the modified B7-H4 antibody
reacts with the allkynyl of W' (e.g., the cycloalkynyl, heterocycloallynyl, or terminal alkynyl} of

the Linker-Drug moiety to form a triazole motety {e.g., via a cycloaddition reaction). The
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cycloaddition reaction of an azido group and an alkyny! group 1s known in the art as “click
chemistry”™.

{728} Insome embodiments, W' of the Linker-Drug moiety comprises a terminal alkynyl, and
the cycloaddition reaction may be performed in the presence of a catalyst {(e.g., a Cu(l} catalysi}.
{721} Insome embodiments, W’ of the Linker-Drug moiety comprises cycloalkynyl or
heterocycloalkynyl {e g., strained cycloalkynyl or heterocycloalkynyi).

{722} Insome embodiments, W' of the Linker-Drug moiety comprises a strained cycloalkynyl
or heterocvcloalkynyl, and the cycloaddition reaction may be performed in the presence or
absence of a catalyst. In some embodiments, the cycloaddition reaction may occur spontaneously
by a reaction called sirain-promoted azide-alkyne cycloaddition (SPAAC), which is known in the
art as “metal-free click chemistry”. In some embodiments, the sirained cveloalkynyl or
heterocycloalkynyl is as described herein.

1723} In some embodiments, upon conjugation, the functional group A” of the modified B7-H4
antibody and WY of the Linker-Drug moiety forms a triazole moiety.

724} In some embodiments, upon conjugation, the functional group A” of the modified B7-H4

antibody and WY of the Linker-Drug moiety forms a triazole moiety of Formula (XXXV):

{ XXXV}, wherein * denotes a direct or indirect attachment to the rest of
the modified B7-H4 antibody; and ** indicates attachment to MP when present, or to LM or M”.
{728} In some embodiments, when an azide-modified B7-H4 antibody of the present disclosure
1s reacted with a Linker-Drug moiety comprising an alkynyl group to form an antibody-drug
conjugate via a cycloaddition reaction, the formed triazole moiety in the antibody-drug conjugate
may be resistant to hydrolysis and/or other degradation pathways.

{726} In some embodiments, when an aldehyde or ketone-modified B7-H4 antibody of the
present disclosure is reacted with a Linker-Dirug motety comprising a hydroxylamine or a
hydrazine, the resulting oxime or hydrazone moiety in the modified B7-H4 antibody-drug
conjugate may be relatively inert at neutral conditions.

{727} In some embodiments, the modified B7-H4 antibody-drug conjugate of the present

disclosure may be of high stability.
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1728} In some embodiments, the modified B7-H4 antibody and medified B7-H4 antibody-drug
conjugate of the present disclosure may be synthesized by practical synthetic routes, as the
process for mtroducing the functional group A” (e.g., azido, keto, or alkyny!) into the antibody 15
straightforward and generally applicable.
{729} In some embodiments, a site-specific B7-H4 antibody-drug conjugate of the present
disclosure is obtained by a process comprising reacting a modified B7-H4 antibody with a
Linker-Drug moiety, wherein

the Linker-Drug moiety comprises cycloalkynyl or heterocycloalkynyl,

the modified B7-H4 antibody, prior to conjugation, comprises a B7-Hd4 antibody and a

modified GleNAc¢ motety of " GleNAc—5"—A"

attached to a B7-H4 antibody via the C1
position of the GlcNAc; GicNAc 1s N-acetylglucosamine; 87 is a sugar or a derivatized sugar;
and A” is azido.

1738} Insome embodiments, A” is cycloalkyny! or heterocycloalkynyl In some embodiments,
A” 18 cycloalkynyl In some embodiments, A” ts heterocycloalkynyl.

1731} Insome embodiments, A” is strained cycloalkynyl or heterocycloalkynyl In some
embodiments, A” is strained cycloalkynyl In some embodiments, A” is strained
heterocycloalkynyl.

{7321 Insome embodiments, a site~specific B7-H4 antibody-drug conjugate of the present
disclosure s obtained by a process comprising the steps of:

(a) contacting an intermediate antibody of Formula (X231):

{Fuchs

Ab—+-GicNAc
43 (XXTT);, wherein:

Ab s an B7-H4 antibody; GleNAc 18 N-acetylglucosamine; Fuc 13 fucose; us s O or 1
and diz 13 an mteger ranging from 1 to 12;

with a compound P"—8"A" wherein:

S” is a sugar ot a derivatized sugar; A” s azido; and P s unidine diphosphate (UDP),
guanosine diphosphate (GDP), or evtidine diphosphate (CDP);

n the presence of an galactosyvltransferase, thereby forming a modified B7-H4 antibody

*— GleNAC—§"—A"

comprising the modified-GleNAc moiety, , {optionally, the modified-
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GlcNAc moiety is attached to the rest of the modified antibody the C1 position of the GleNAc);
and

(b} reacting the modified B7-H4 antibody with a Linker-Drog moiety comprising a
strained cveloatkynyl or heterocycloalkynyl, thereby forming the antibody-drug conjugate.
1733} In some embodiments, the process for preparing a site-specific B7-H4 antibody-drug
conjugate is as depicted in FIG. 5.
{734} In some embodiments, the modified B7-H4 antibody comprising an azido at each amino
actd N297 of the antibody is conjugated with a Linker-drug moiety comprising strained
cycloalkynyl or heterocycloalkynyl by metal-free click chemistry to form the site-specific
antibody-drug conjugate of the present disclosure.
1735} In some embodiments, when the modified B7-H4 antibody comprises at least one azido
moiety and the Linker-drug moiety comprises a strained cycloalkynyl, the presence of a copper
catalyst 1s not necessary for the cycloaddition reaction between the azido in the modified
antibody and the strained cycloalkyny! or heterocycloalkyny! of the Linker-Drug moiety. In
some embodiments, the cycloaddition reaction proceeds 1n the absence of a copper catalyst,
which may alleviate several possible disadvantages of using a copper catalyst in the process.
[736] Insome embodiments, a Cufl) catalyst is generally required in the cycloaddition of an
azido moiety of an antibody and a ternunal alkyne moiety. In some embodiments, extensive
optimization and fine-tuning of conditions may be required to find the optimal parameters for
efficient conversion. Nevertheless, even under such conditions, the concomitant formation of
reactive oxygen species cannot always be fully avoided, which m turn may induce oxadative
damage to the antibody/protein (e.g., oxidation of methionine, histidine, cysteine or disulfide
bonds). Gther protocols have employved Cu(l) sources such as CuBr for labeling fixed celis and
synthesizing glycoprotems. In these cases, the imstability of Cu(l} in air tmposes a requirement
for farge excesses of Cu {e.g., greater than 4 rom) and higand for efficient reactions, which could
also raise the risk of antibody/protem damage or precipitation, plus the presence of residual
metal after purification. Thus, the conjugation of an azido-containing antibody to a termunal
alkyne in the presence of a copper catalyst can lead to extensive side-product formation by
undesired amine acid oxidation.
17371 In some embodiments, the modified B7-H4 antibody comprising an azide (e.g., at each

amino acid N297 of the antibody) is conjugated with a Linker-Drag moiety comprising strained
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cycloalkynyl or heterocycloalkynyl {e g, by metal-free click chemistry).
{738] Insome embodiments, upon conjugation, the azido moiety of the modified B7-H4
antibody and the strained cycloalkynyl or heterocycloalkyny! of the Linker-Drug motety forms a

triazole moiety of Formula (XXXV):

{XXXV), wherein * denotes a direct or indirect attachment to the rest of
the modified antibody; and ** indicates attachment to MP when present, or to LM or M*

{738} Insome embodiments, the B7-H4 antibody-drug conjugate of the present disclosure
comprises one or more occurrences of D, wherein each D independently is a therapeutic agent
{e.g., a cytotoxic drug moiety), wherein the one or more occurrences of I ray be the same or
different.

{748} In some embodiments, one or more specific sites of the B7-H4 antibody 13 attached to the
Linker-Drug moiety, wherein the Linker-Drug moisties attached to the one or more specific sites
may be the same or different. In some embodiments, one or more Linker-Drug moteties that
comprises one or more pceurrences of D (e a cviotoxic drug moiety) are attached to one B7-
H4 antibody.

{741} In some embodiments, B3 1s a eytotoxic drug moiety wherein the cytotoxic drug motety 18
{a} an auristatin compound; (b} a calicheamicin compound; (¢} a duocarmyein compound; {d)
SN38, {e) a pyrrolobenzodiazepine; (f} a vinca compound; {g) a tubulysin compound; (h} a non-
natural camptothecin compound; (1) a mavtansinoid compound; {j} 2 DNA binding drug; (ki a
kinase inhibitor; (1) a MEK inhibitor; (m) a KSP inhubstor; (n} a topoisomerase inhibitor; {0} a
DNA-alkylating drug; (p) a RNA polymerase; (q} a3 PARP nhibitor; (r) a NAMPT mhibitor; {s) a
topoisomerase inhibitor; (t) a protein synthesis inhibitor; (u) a DNA-binding drug; (v} a DNA
mtercalation drug; or {(w} an immunomodulatory compound.

1742} In some embodiments, D, cytotoxic drug moiety, 1s {8} an auristatin compound; (b} a
calicheamicin compound; {¢} a duscarmycin compound; (d} a camptothecin compound, (¢} a
pyrrolebenzodiazepine compound; (f) a vinca compound; or an analog thereof.

{743} Insome embodiments, the auristatin compound is auristatin, dolastatin,

monomethylauristatin E (MMAE), monomethylauristatin F (MMAF), auristatin F, AF-HPA
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MMAF-HPA, or phenylenediamine (AFP).

{744} In some embodiments, the duocarmycin or an analog thereof 1s duocarmyein A,
duocarmycin B1, duocarmyein B2, duccarmycin C1, duocarmycin {2, duocarmycin I,
duocarmyein SA, CC-1065, adozelesin, bizelesin, or carzelesin,

1745] In some embodiments, the camptothecin compound is camptothecin, CPT-11
{irinotecan), SN-38, or topotecan.

1746} In some embodiments, the pyrrolobenzodiazepine compound is a pyrrolobenzodiazepine
monomer, a symmetrical pyrrolobenzodiazepine dimer, or an unsymmetrical
pyrrolobenzodiazepine dimer.

{747} Insome embodiments, the modified B7-H4 antibody is modified at the amino acid N297,
748} In some embodiments, the total number of specific bonds formed between the Linker-
Drug motety and the modified B7-H4 antibody (or total number of attachment ponts} is 12 or
iess. In some embodiments, the total number of specific bonds formed between the Linker-Drug
motety and the modified B7-H4 antibody (or total number of attachment points) 15 10 or less. In
some embodiments, the total number of specific bonds formed between the Linker-Drug motety
and the moditied B7-H4 antibody {or total number of attachment poirds) 1s 8 or less. In some
emmbodiments, the total number of specific bonds formed between the Linker-Drug moiety and
the modified B7-H4 angtbody {or total number of attachment points) is 6 or less. In some
embodiments, the total number of specific bonds formed between the Linker-Drug moiety and
the modified B7-H4 angibody (or total number of attachment points) is 4 or less. In some
emnbodiments, the total number of specific bonds formed between the Linker-Dirug moiety and
the modified B7-H4 antibody {or total number of attachment points) is 2 or less.

[749] In some embodiments, the total number of specific bonds formed between the Linker-
Drug motety and the modified B7-H4 antibody (or total number of attachment pomis) 1s 2.

{758} In some embodiments, the modified B7-H4 antibody, hinker, or therapeutic agent
described herein may be assembled into the conjugate or scatffold of the present disclosure
according to various techniques and methods known in the art. The conjugate of the present
disclosure, and method for producing the conjugate, are described heremn {e.g., by way of non-
Hmiting embodiments and examples).
{781} In some embodiments, the total number of bonds formed between the Linker-Drug

motety and the modified B7-H4 antibody {or total number of attachment points} is 12 or less.
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1752} In some embodiments, the ratio between the Linker-Drug moiety and the modified B7-
H4 antibody is greater than 1.1 and less than or equal to 12:1. In some embodiments, the ratio
between Linker-Drug moiety and the modified B7-H4 antibody 1s about 12:1, about 11:1, about
10;1, about 2:1, about 8:1, about 711, about 6:1, about 5:1, about 4:1, about 3.1, about 2:1, or
about 1.1, In some embodiments, the ratio between Linker-Drug motety and the modified B7-H4
antibody 15 between 2:1 and 10:1. In some embodiments, the ratio between Linker-Drug moiety
and the modified B7-H4 antibody is about 10:1, about 9:1, about 8:1, about 7.1, about 6:1, about
S:1, about 4:1, about 3:1, or about 2:1. In some embodiments, the ratio between Linker-Dirug
moiety and the modified B7-H4 antibody is between about 2:1 and about 4:1. In some
embodiments, the ratio between Linker-Drug moiety and the modified B7-H4 antibody is about
4:1, about 3:1, or about 2:1. In some embodiments, the ratio between Linker-Drug molety and
the modified B7-H4 aniitbody is about 2:1, or 1:1.

17831 In some embodiments, a» 18 3, the ratio between the Linker-Drug motety and the modified
B7-H4 antibody 1s 2:1, and the ratio between the therapeutic agent (I3} and the moditied B7-H4
anttbody 13 about 8:1, about 7:1, about 6:1, about 51, about 4:1, about 3.1, about 2:1 or about
11 In some embodiments, 8, 1s 3, the ratio between the Linker-Dirug motety and the modified
B7-H4 antibody 15 2:1, and the ratio between the therapeutic agent (D) and the modified B7-H4
antibody 1s about 6:1, about S:1, about 4:1, about 3:1, about 2:1 or about 1:1. In some
embodiments, ay 18 3, the ratio between the Linker-Drug moiety and the modified B7-H4
antibody 15 2:1, and the ratio between the therapeutic agent (I3} and the moditied B7-H4 antibody
is about &:1, about 5.1, about 4:1 or about 3:1. In some embodiments, az is 3, the ratio between
the Lanker-Drug motety and the modified B7-H4 antibody is 1:1, and the matio between the
therapeutic agent (D} and the modified B7-H4 antibody 1s about 3:1, about 2:1 or about 1:1.

{754} Insome embodiments, a2 is 3, the ratio between the Linker-Drug moiety and the modified
B7-H4 antibody 13 2:1, and the ratio between the therapeutic agent (I} and the modified B7-H4
antibody s about 8:1. In some embodiments, a; 18 3, the ratic between the Linker-Drug motety
and the modified antibody is 2:1, and the ratio between the therapeutic agent (D) and the
modified B7-H4 antibody 1s about 6:1. In some embodiments, az 1s 3, the ratio between the
Linker-Divug moiety and the modified B7-H4 antibody 18 2:1, and the ratio between the
therapeutic agent (D) and the modified B7-H4 antibody 15 about 5:1. In some embodimenis, as 18

3, the ratio between the Linker-Drug motety and the modified B7-H4 antibody is 2:1, and the
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ratio between the therapeutic agent (I3} and the modified B7-H4 antibedy 1s about 4:1. In some
embodiments, a> 18 3, the ratio between the Linker-Drug mosety and the modified antibody 15 2.1,
and the ratic between the therapeutic agent (2} and the modified B7-H4 antibody is about 3:1. In
some embodiments, az 18 3, the ratio between the Linker-Drug moiety and the modified antibody
is 2:1, and the ratio between the therapeutic agent (D) and the modified B7-H4 antibody is about
2.1 In some embodiments, a» is 3, the ratio between the Linker-Drug moiety and the modified
B7-H4 antibody is 2:1, and the ratio between the therapeutic agent (D) and the modified B7-H4
antibody is about 1:1.

{758} Insome embodiments, the ratio between Linker-Drug moiety and the modified B7-H4
antibody s about 2:1.

1756} Insome embodiments, the antibody comprises an asparagine group in the region 290-305
{e.g., at N297) attached to the sugar-derivative moiety, which comprises a functional group A”;
and the modified B7-H4 antibody is conjugated to the Linker-Drug moiety by a covalent bond
formed between A” and a functional group of the Linker-Drug moiety.

{787} Insome embodiments, the Linker-Drug moiety comprises at least two functional groups,
each of which is capable of forming a covalent bond with a functional group A7 of the sugar-
derivative moiety of the modified B7-H4 antibody (e g, at amino acid N297 of the antibody} to
form an antibody-drug conjugate.

[758] In some embodiments, the ratio between the modified B7-H4 antibody and the Linker-
Drug motety 13 between about 1:1 and about 1.2,

[758] Insome embodiments, the modified B7-H4 antibody drug conjugate and scaffold of the
present disclosure can be purified (e.g., to remove any starting matenals} by extensive
diafiltration. I necessary, additional purification by size exclusion chromatography can be
conducted to remove any aggregated conjugates. In some embodiments, the purified conjugate or
scaffold comprises less than 5% w/w (e.g., <2% w/w} aggregated conjugates as determined by
SEC; less than 0.5% wiw (e.g., <0.1% w/w) free {unconjugated} drug as determined by RP-
HPLC; less than 1% w/w drug carrying-peptide-containing scaffolds as determined by SEC;
and/or less than 2% w/w (e.g., <1% wiw} unconjugated antibodies as determined by HIC-HPLC.
[768] In some embodiments, the modified B7-H4 antibody drug conjugate (o a cytotoxic drug
moiety is selected from the conjugates described in Table B2,

Table B2
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Antibody is a modified B7-H4 antibody;

s GleNAg; .&is Fuc; ] is GalNAc; and dis 1s as defined herein.

{761} It 15 understood that, unless stated otherwise, the symbol of refers to GleNAc in the

present disclosure. It 1s understood that, unless stated otherwise, the symbol of A refers to

fucose in the present disclosure. It 1s understood that, unless stated otherwise, the symbol of D
refers to GalNAC in the present disclosure.
{762} In some embodiments, the modified B7-H4 antibody-drug conjugate 1s of Formula

(XXXIV):
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diz 18 2; and the one or more Linker-Dirug moiety is attached to the asparagine group at N297 of
the antibody.
In some embodiments, the modified B7-H4 antibody-drug conjugate 15 of Formula

{(XXXEV)wherein each Ra 18
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wherein di3 18 2; and the modified B7-H4 antibody comprises one or more asparagine group at
WN297 being connected 1o the rest of the conjugate.
1763} In some embodiments, the modified B7-H4 antibody-drug conjugate is of Formula

{XXXIV), wherein each Ra 1s
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{764} In some embodiments, the modified B7-H4 antibody-drug conjugate 1s of Formula

{(XXX1V), wherein each Ra is
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{765} In some embodiments, the modified B7-H4 antibody-drug conjugate is of Formula
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{XXX1V), wherein each Ra 1s
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{766} In some embodiments, the modified B7-H4 antibody-drug conjugate i1s of Formula

{XXXIV), wherein each Ra is

Z0 N/\/l\[ \TN\)J\ 1’\/0)\8

{7671 In some embodiments, the modified B7-H4 antibody-drug conjugate is of Formula
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{XXX1V), wherein each Ra 1s
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[768] Insome embodiments, the moditied B7-H4 antibody-drug conjugate 15 of Formula

{XXX1IV), wherein each Ra 18
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{76%] Insome embodiments, the modified B7-H4 antibody-drug conjugate is of Formula

{(XXX1V), wherein each Ra is
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{778} Insome embodiments, the modified B7-H4 antibody-drug conjugate 1s of Formula

{(XXX1V), wherein each Ry is:
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{771} In some embodiments, the modified B7-H4 antibody-drug conjugate 15 of Formula

{XXXIV), wherein cach Ra 18
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{772} Insome embodiments, the modified B7-H4 antibody-drug conjugate 1s of Formula
(XXKIV-1), (XEXTV-2), (XXXIV-3), or {XXXTV-4);
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[773] In some embodiments, the modified B7-H4 antibody-drug conjugate 15 of Formula

(XKXV):
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{774} In some embodiments, the modified B7-H4 antibody-drug conjugate 15 of Formula

{XXXIV-1}, (XXXIV-2), (XXXIV-3), (XXXIV-4}, or (XXXV), wherein the moiety of -LP-D is:
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{775} Insome embodiments, the modified B7-H4 antibody-drug conjugate is of Formula

(XXKIV-1), (XXXIV-2), (XXXIV-3}, (XXXIV-4), or (XXXV), wherein the motety of -L7-D 1s:
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In some embodiments, the modified B7-H4 antibody-drug conjugate 15 of Formula
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wherein, the modified B7-H4 antibody comprises one or more asparagine group at N297
being connecied to the rest of the conjugate.
1778} Insome embodiments, the modified B7-H4 antibody-drug conjugate is a conjugate of

Formula (XXXVi):
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(XXXVID
wherein
disis 2;

ANTIBODY 15 a B7-H4 antibody comprising a variable heavy chain complementarity
determining region 1 {CDRH1) comprising the amine acid sequence GFIVSRNY (SEQ 1D NO:
2}, a variable heavy chain complementarity determining region 2 (CDRHZ) comprising the
amino acid sequence L'YGSGRT (SEQ 1D NO: 3), a variable heavy chain complementarity
determining region 3 (CDRH3) comprising the amino acid sequence ARDADYGLDV (SEQ 1D
NG 16) or the amino acid sequence ARDADYGMDYVY (SEQ ID NGO 10), a variable light chain
compiementarity determining region 1 {CDRL1) comprising the amino acid sequence QSVSSSY
(SEQ 1D NO: 53}, a vanable hight chain complementarity determining region 2 (CDRL2}
comprising the amino acid sequence GAS (SEQ ID NO: 54}, a variable light chain
complementarity determining region 3 (CDRL3) comprising the amino acid sequence
GOYGSSPLYT (SEQ ID NO: 55),

the Linker-Drug moiety is attached to the asparagine group at N297 of the B7-H4 antibody;

is GleNAg; A is Fuc; and{-3 s GalNAc.
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{779} In some embodiments, the modified B7-H4 antibody-drug conjugate is a conjugate of

Formula (XXXVHI:
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(XXXVI)
wherein
dis 15 an imteger 2;

ANTIBODY 15 a B7-H4 antibody comprising: 8 vaniable heavy chain complementarity
determuning region 1 {CDRH1) comprising the amine acid sequence GFIVSRINY (SEQ 1D NO:
2}, a variable heavy chain complementarity determining region 2 ({CDBRHZ) comprising the
amino acid sequence I'YGSGRT (SEQ 1D NG: 33, a variable heavy chamn complementarity
determining region 3 {CDRH3) comprising the aminoe acid sequence ARDADYGLDV (SEQ ID
NG 16} or the amino acid sequence ARDADYGMDY (SEQ 1D NO: 10}, a variable light chain
complementarity determining region 1 {CDRL1Y comprising the amino acid sequence Q8SVESSY
{(SEQ 1D NG: 53}, a variable light chain complementarity determining region 2 (CDRL2)
comprising the amino acid sequence GAS (SEQ 1D NO: 54), a variable light chain
complementarity determining region 3 {CDRL3) comprising the amino acid sequence
QOYGSSPLYT (SEQ 1D NQO: 55

the Linker-Drug moiety is attached to the asparagine group at N297 of the antibody;

18 GleNAg; FAN is Fuc; and L s GallNAc.
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Methods of Use

[78¢] In some embodiments, the present disclosure provides a method of treating or preventing
a disease or disorder in a subject in need thereof, comprising admimstering {0 the subjecta
therapeutically effective amount of a conjugate disclosed herein.

1781} In some embodiments, the present disclosure provides a method of treating a disease or
disorder 1n a subject in need thereof, comprising adnunistering to the subject a therapeutically
effective amount of a conjugate disclosed herein.

{782} Insome embodiments, the present disclosure provides a method of treating or preventing
a disease or disorder in a subject in need thereof, comprising administering to the subjecta
conjugate disclosed herein.

1783} In some embodiments, the present disclosure provides a method of treating a disease or
disorder in a subject in need thereof, comprising adminisiering to the subject a conjugate
disclosed herem.

[784] Insome emboduments, the present disclosure relates to a method of treating a cancer in a
subject 1 need thereof, comprising administering to the subject an effective aroount of a
conjugate disclosed herein. In some erobodiments, the present disclosure relates to a method of
treating a B7-H4-positive cancer in a subject in need thereof, comprising admiurustering to the
subject an effective amount of a conyugate disclosed herein,

[785] In some embodiments, the present disclosure provides a conjugate disclosed herein for
use i treating or preventing a disease or disorder in a subject in need thereof.

[786] In some embodiments, the present disclosure provides a conjugate disclosed herein for
use in treating a disease or disorder in a subject m need thereof

{7871 Insome embodiments, the present disclosure provides use of a conjugate disclosed herein
for treating a cancer in a subject in need thereof. In some embodiments, the present disclosure
provides use of a conjugate disclosed herein for treating a B7-Hé4-positive expressing cancer in a
subject n need thereof.

[788] Insome embodiments, the present disclosure provides use of a conjugate disclosed herein
m the manufacture of a medicament for treating a disease or disorder in a subject in need thergof.
{78%] Insome embodiments, the present disclosure provides use of a conjugate disclosed herein
in the manufacture of a medicament for treating or preventing a disease or disorder in a subject

in need thereof.
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1798} In some embodiments, the present disclosure provides use of a conjugate disclosed herein
m the manufacture of a medicament for treating a cancer in a subject in need thereof. In some
embodiments, the present disclosure provides use of a conjugate disclosed herem in the
manufacture of @ medicament for treating a B7-H4-positive expressing cancer in a subject in
need thereof.

{791} In some embodiments, the present disclosure provides use of a conjugate for the
treatment or prevention of a disease or disorder in a subject in need thereof.

{792} Insome embodiments, the present disclosure provides use of a conjugate for the
treatment of a disease or disorder in a subject in need thereof.

[793] Insome embodiments, the present disclosure provides use of a conjugate for treatment of
a cancer in a subject in need thereof, comprising administering to the subject an effective amount
of a conjugate disclosed herein. In some embodiments, the present disclosure provides use of a
conjugate for treatment of a B7-H4-positive expressing cancer in a subject in need thereof,
comprising adnunistering to the subject an effective amount of a conjugate disclosed herein.
[794] Insome embodiments, the present disclosure provides a method of treating or preventing
a disease or disorder in a subject in need thereof, comprising admunistering to the subject an
efficient amount of at least one conjugate of the disclosure; wherein said comgugate releases one
or more therapeutic agents upon biodegradation.

[795] In some embodiments, the present disclosure provides a method of treating a disease or
disorder in a subject in need thereof, comprising administering to the subject an efficient amount
of at least one conjugate of the disclosure; wherein said conjugate releases one or more
therapeutic agents upon biodegradation.

{796} In some embodiments, the disease is a cancer.

{7971 In some embodiments, the present disclosure provides the method comprises
admunistering to the subject a therapeutically effective amount of a B7-H4 antibody-drug
conjugate disclosed herein,

[798] In some embodiments, the present disclosure provides the method comprises
administering to the subject a B7-H4 antibody-drug conjugate disclosed herein,

{799] In some embodiments, the present disclosure provides a method of inhibiting
proliferation of an B7-Hd4-positive cell, the method comprising exposing the cell to the B7-H4

antibody-drug conjugate under conditions permissive for binding of the B7-H4 antibody-drug
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conjugate to B7-H4 on the surface of the cell followed by internalization, thereby mhibiting the
proliferation of the cell. In certain embodiments, the method is an in vitro or an in vive method.
In further embodiments, the cell is a breast, ovarian, or endometrial cell.

{80¢] Inhibition of cell proliferation in vitro may be assayed using the Cell Titer-Glo™
Luminescent Cell Viability Assay, which is commercially available from Promega (Madison,
Wis ). That assay determines the number of viable cells 1n culture based on quantitation of ATP
present, which is an indication of metabolically active cells. See Crouch et al. (1993} .1 Immumiol.
Meth. 160:81-88, U.S. Pat. No. 6,602,677, The assay may be conducted in 96- or 384-well
format, making it amenable to automated high-throughput screening (HTS). See Cree et al.
{1995y AntiCancer Drugs 6:398-404. The assay procedure involves adding a single reagent
{CellTiter-Glo® Reagent) directly to cultured cells. This resulis in cell lysis and generation of a
fuminescent signal produced by a luciferase reaction. The luminescent signal is proportional to
the amount of ATP present, which is directly proportional to the number of viable cells present
m culture. Data can be recorded by luminometer or CCD camera imaging device. The
lumtnescence output 1s expressed as relative light unuts (RLU).

{861} In some embodiments, the present disclosure provides a B7-H4 antibody-drug conjugate
for use as a medicament. In some embodiments, a B7-H4 antibody-drug conjugate for use ina
method of treatment s provided. In some embodiments, a B7-H4 antibody-drug conjugate for
use i treating B7-Hd-positive cancer is provided. In some embodiments, the invention provides
a B7-H4 antibody-drug conjugate for use in a method of treating an ndividual having a B7-H4-
posttive cancer, the method comprising admimstering to the individual an effective amount of
the B7-H4 antibody-drug conjugate. In some embodiments, the method further comprises
administering to the mdrvidual an effective amount of at least one additional therapeuiic agent,
e.o., as described below.

1802} In some embodiments, the present disclosure provides for the use of a B7-H4 antibody-
drug conjugate m the manufacture or preparation of a medicament. In some embodiments, the
medicament is for treatment of B7-H4-positive cancer. In some embodiments, the medicament is
for use 1n a method of treating B7-H4-positive cancer, the method comprising administering to
an mdividual having B7-H4-posttive cancer an effective amount of the medicament. In some
embodiments, the method further comprises admimistering to the individual an effective amount

of at feast one additional therapeuiic agent, e.g., as described below.
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1803} In some embodiments, the disclosure provides a method for treating B7-H4-positive
cancer. In some embodiments, the method comprises administering to an individual having such
B7-H4-positive cancer an effective amount of a B7-H4 antibody-drug conjugate. In some
embodiments, the method further comprises administering to the individual an effective amount
of at least one additional therapeutic agent, as described below.

[804] In some embodiments, the B7-H4-positive cancer 15, for example, breast cancer,
endometrial cancer, ovarian cancer, non-small cell lung cancer {e.g., sqnamous cell carcinoma},
pancreatic cancer, thyroid cancer, kidney cancer {e.g., renal cell carcinoma), bladder cancer {e.g.,
urothelial cell carcinoma), colon cancer, head and neck cancer, small cell lung cancer, gastric
cancer, melanoma, bile duct carcinoma, uterine cancer, and cholangial carcinoma.

1805} In some embodiments, the B7-H4-positive cancer is, for example, breast cancer
endometrial cancer, ovarian cancer or cholangial carcinoma.

1806} In some embodiments, the B7-H4-positive breast cancer 1s triple negative breast cancer,
hormone receptor posttive/HERZ () (HR+/HER2 {-)} breast cancer or ductal carcinoma.

1887} In some embodiments, the B7-H4d-positive ovarian cancer 18 a serous adenocarcinoma
OVATIan Cancer.

[868] In some embodiments, the B7-Hd-positive ovarian cancer 1s a high grade serous ovarian
cancer. In some embaodiments, the high grade serous ovanan cancer is fallopian tube or primary
peritoneal cancer. In some embodiments, the fallopian tube or primary peritoneal cancer is
metastatic. In some embodiments, the fallopian tube or primary peritoneal cancer 1s recurrent.
[809] In some embodiments, the present disclosure relates to a method of treating triple
negative breast cancer in a subject i need thereof, comprising adnunistering to the subject an
effective amount of a conjugate disclosed herem, or a pharmaceutical composition thereof.

{816} In some embodiments, the present disclosure relates to a method of treating HR+/HERZ
{~} breast cancer in a subject in need thereof, comprismg administering to the subject an effective
amount of a conjugate disclosed herein, or a pharmaceutical composition thereof.

[811] In some embodiments, the present disclosure relates to a method of ireating endometrial
cancer in a subject in need thereof, comprising administering to the subject an effective amount
of a conjugate disclosed herein, or a pharmaceuntical composition thereof.

1812} Insome embodiments, the triple negative breast cancer subject has received prior

treatment with a topoisomerase inhubitor or an ADC thereof, such as, for example sacituzomab
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govitecan; a chemotherapeutic agent, such as, for example, docetaxel, doxorubicin,
cyclophosphamide, carboplatin, paclitaxel, nab-paclitaxel, gemcitabine, and cisplatin; an
antineoplastic agent such as, for example, atezolizumab; an AKT inhibitor, such as, for example,
ipatasertil; a PARP infubstor, such as, for example, olaparib (Lynparza}, rucaparib {Rubraca),
talazoparib, and niraparib (Zejula) or a combination thereof.

{813} In some embodiments, the HR+HERZ (-} breast cancer subject has received prior
treatment with a cyclin-dependent kinase 4 and 6 (CDK4/6) intubitor, such as, for example,
palbociclib, ribociclib and abemaciclib; a chemotherapeutic agent, such as, for example,
docetaxel, doxorubicin, cyclophosphamide, carboplatin, paclitaxel, nab-paclitaxel, gemcitabine,
and cisplatin; an angiogenesis inhibitors, such as, for example, bevacizumab {Avastin); an
estrogen receptor antagonist, such as, for example, fulvestrant (Faslodex); a mTOR mhibitor,
such, as, for example, everolimus; a PI3K inhibitor such as, for example, alpelisib; or a
combination thereof

[814] Insome emboduuents, the ovarian cancer subject has recerved prior treatmoent with a
chemotherapeutic agent, such as, for example, docetaxel, doxorubicin, cyclophosphamide,
carboplatin, paclitaxel, nab-paclitaxel, gemcitabine, and cisplating an angiogenesis inlubitors,
such as, for example, bevacizumab (Avastin}, a PARP mnhibutor, such as, for example, mirapanb
{Zejula), olapatib (Lyoparza), and veliparib; olaparib (Lynparza) in cornbination with
bevacizumab; or a combination thereof

[815] Insome embodunents, the endometrial cancer subject has received prior treatment with a
chemotherapeutic agent, such as, for example, docetaxel, doxorubicin, cyclophosphanude,
carboplatin, paclitaxel, nab-pachiaxel, gemcutabine, and cisplatin; a progestin, such as, for
example, medroxyprogesterone acetate (Provera®™) and megestrol acetate (Megace}; an anti-
estrogen drug, such as, for example, tamoxifen; a huteinizing hormone-releasing hormone agonmst
{LHRH agonst}, such as, for example, goserelin (Zoladex) and leuprohide (Lupron); an
aromatase inhibitor, such as, for example, letrozole (Femara), anastrozole {Animidex), and
exemestane {Aromasin}, a kinase inhubitor, such as, for example, Lenvating, | an angiogenesis
mhibitors, such as, for example, bevacizumab (Avastin}, 2 mTOR mhibitor, such as, for
example, everolimus (Afinttor}; a PD-1 antibody, such as, for example, nivolumab (OPDIVO),
pembrolizumab (KEYTRUDA), MEDI-0680 (AMP-514; W(2012/145493), camrelizumab
{SHR-1210), tislelizumab (BGB-A317), and spartalizumab (NPYPDROOT, NVS240118,
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PDRO0OL), or a combination thereof.

{816] In some embodiments, the present disclosure relates to a method of treating a cancer
subject that is a PD-1/PD-L1 inhibitor inadequate responder comprising administering to the
subject an effective amount of a conjugate disclosed herein, or a pharmaceutical composition
thereof.

{817 A cancer subject that is g PD-1/PD-L1 inhibitor inadequate responder, may have
previously responded to a PD-1/PD-L1 inhibitor, but may have become less responsive to the
PD-1/PD-L1 inhubitor, or the cancer may have never responded to the PD-1/PD-L1 mhibitor,
Inadequate response to a PD-1/PD-L1 inhubitor means that aspects of the cancer that would be
expected to improve following a standard dose of the PD-1/PD-L1 inhibitor do not improve,
and/or improvement only occurs if greater than a standard dose 15 administered. In some
embodiments, a subject with a cancer that is a PD-1/PD-L1 inhibitor inadequate responder has
experienced, or is experiencing, an inadequate response to the FD-1/PD-L1 inhibitor after
receiving a standard dose for at least two weeks, at least three weeks, at least four weeks, at least
six weeks, or at least twelve weeks. A “standard” dose 13 determined by a medical professional,
and may depend on the subject's age, weight, healthy history, severity of disease, the frequency
of dosing, ete. In some embodiments, a subject with a cancer that 15 a PD-1/PD-L1 mhibutor
madequate responder has experienced, or is experiencing, an inadequate response to an anti-PD-
1 antibody and/or an aoti-PD-L1 antibody. In some embodiments, a subject with cancer that s a
PD-1/PD-L1 intubitor inadequate responder has experienced, or s experiencing, an inadequate
response to AMP-224. Tn some embodiments, a subject with cancer that 1s a PD-1/PD-L1
mhabitor inadequate responder has experienced, or 18 experiencing, an madequate response to a
PD-1/PD-L1 inhibitor selected from mvolumab, pembrolizumab, and atezohzumab.

818] Insome embodiments, the present disclosure relates to a method of treating a cancer that
expresses a fow level of PD-L1 comprising administering to the subject an effective amount of a
conjugate disclosed herein, or a pharmaceutical composition thereof In some embodiments, a
cancer that expresses a “low level of PD-1.1,7 or expresses “PD-L1 at a low level,” denotes that
the level of PD-L1 1s under the level of expression for a cancer that is indicated for treatment
with a PD-1 or PD-1.1 antagonist in which subjects are selected for treatment based on PD-L1
expression levels. In some embodiments, a “low level of PD-L.17 is one in which less than 1% of

the cells 1n the tumor have membrane staining. In some embodiments, a “low level” in regard to

271



WO 2022/147532 PCT/US2022/011119

PD-L1 is less than 1% staining, for example, 6.9, 0.8, 07,06,0.5, 04,03, 0.2, 0.1% or 0% of
the cells of the tumor are stained. In some embodiments, PD-L1 expression levels can be
measured by chromogenic THC or immunofluorescence IHC {Aqua scoring}. In certain
embodiments, PD-L1 staining of 5% or less {including tumor and/or immune cells) can indicate
that a sample expresses a “low fevel of PD-L1.” In certain embodiments, PD-L1 staining of 10%
or less {including tumor and/or immune cells) can indicate that a sample expresses a “low level
of P17 Unless indicated otherwise herein, a 5% threshold s used herein (i.e., 5% or less
mdicates a “low level of PD-L17).

1819} Insome embodiments, a conjugate disclosed herein, or a pharmaceutical composition
thereof, is admuinistered to a subject diagnosed with cancer to increase the proliferation of T cells,
CD4+ T cells, or CD8+ T cells in the patient. In another embodiment, a conjugate disclosed
herein, or a pharmaceutical composition thereof, 1s administered to a subject diagnosed with
cancer to increase interferon-gamma (IFNvy) production in the subject. In another embodiment, a
conjugate disclosed herein, or a pharmaceutical composttion thereof, is administered to a subject
diagnosed with cancer to block the inhibitory activity of B7-H4 against T cells 10 the subject. In
another embodiment, a conjugate disclosed herein, or a pharmaceutical coraposition thereof, 18
administered to a subject diagnosed with cancer to deplete B7-H4 expressing cancer cells in the
subject.

[828] In some embodiments, a conjugate disclosed herein, or a pharmaceutical composition
thereof, 1s adnumstered to a subject as provided above, and further in combination with an
additional therapeutic agent, e g., a PD-1 antagonist; a PD-L1 antagonist; a topoisomerase
mhabitor or an ADC thereof, such as, for example sacituzumab govitecan; a chemotherapeutic
agent, such as, for example, docetaxel, doxorubicin, cyclophosphamide, carboplatin, paclitaxel,
nab-paclitaxel, gemeitabine, and cisplatin, an antineoplastic agent such as, for example,
atezolizomab, an angiogenesis inhibitors, such as, for example, bevacizurab (Avasting; an AKT
mhibitor, such as, for example, ipatasertib; a PARP inhibitor, such as, for example, olaparib
{Lynparza), rucaparib (Rubraca), talazoparib, and niraparib (Zejula); a cyclin-dependent kinase 4
and 6 {CDK4/6) inhibitor, such as, for example, palbociclib, ribociclib and abemaciclib; a
selective estrogen receptor antagonist, such as, for example, fulvestrant (Faslodex), a mTOR
mhibitor, such, as, for example, everolimus (Afinitor); a PI3K mhibitor such as, for example,

alpelisib; or a combination thereof.
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1821} Insome embodiments, the additional therapeutic agent 1s a PD-1 antagonist, such as an
antagonistic PD-1 antibody. Suitable PD-1 antibodies include, for example, nivolumab
{OPDVO), pembrolizumab (KEYTRUDA)Y, MEDI-0680 (AMP-514; W02012/145493),.
camrelizumab (SHR-1210), tislelizumab (BGB-A317), or spartalizumab (NPYPDROOT,
NVS8240118, PDROCI}. The additional therapeutic agent may also include pidilizumab {(C71-
011). A recombinant protein composed of the extracellular domain of PD-L2 (B7-DC) fused to
the Fc portion of 1gG1, called AMP-224, can also be used to antagonize the PD-1 receptor.
{822} Insome embodiment, the PFD-L1 antagonist, 15 an antagonistic PD-L1 antibody. Suitable
PD-L1 antibodies include, for example, atezolizumab (TECENTRIQ), durvalumab (MEDI4736),
BMS-936559 (WO2007/005874), avelumab (WO2013/79174) or rHigM12B7.

1823} Insome embodiments, e g, when the cancer is a Her2 cancer, an additional therapeutic
agent 15 trastuzumab, Trastuzumab emtansine (Kadevla®) pertuzumab (Perjeta®), tyrosine
kinase inhibitors, such as, for example, lapatinih and tucatinib.

824} Such combmation therapies noted above encompass corabined administration {(where two
or more therapeutic agents are included in the same or separate formulations), and separate
adminustration, 1o which case, admmistration of the antibody or antibody-drug conjugate of the
mvention can occur prior to, siroulianeously, and/or following, admimstration of the additional
therapeutic agent and/or adjuvant. B7-H4 antibody-drug conjugates of the invention can also be
used in cornbination with radiation therapy.

[825] It is within the level of one of skill in the art to determine the precise amounts of active
agents, inciuding B7-H4 antibody-drug conjugates to be admunistered to a subject. For example,
such agents and uses for treating cancers and solid tumors, are well-known m the art. Thus,
dosages of such agents can be chosen based on standard dosing regimens for that agent under a
given route of administration.

1826] 1tis anderstood that the precise dosage and duration of treatroent is a function of the
tissue or tumor being treated and may be determined empirically using known testing protocols
or by extrapolation from n vivo or in vitro test data and/or can be determined from known
dosing regimens of the particular agent. It is to be noted that concentrations and dosage values
may also vary with the age of the individual treated, the weight of the individual, the route of
administration and/or the extent or severity of the disease and other faciors that are within the

level of a skilled medical praciitioner o consider. Generally, dosage regimens are chosen to limit

273



WO 2022/147532 PCT/US2022/011119

toxicity. It should be noted that the attending physician would know how to and when to
terminate, interrupt or adjust therapy to lower dosage due to toxicity, or bone marrow, liver or
kidney or other tissue dysfunctions. Conversely, the attending physician would also know how to
and when to adjust treatment to higher levels if the clinical response is not adequate {precluding
toxic side effects). It s to be further understood that for any particular subject, specific dosage
regimens should be adjusted over time according to the individual need and the professional
judgment of the person administering or supervising the admunstration of the formulations, and
that the concentration ranges set forth herein are exemplary only and are not intended to limit the
scope thereof.

[827] Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. In the specification, the singular forms also include the plural unless the context clearly
dictates otherwise. Although methods and materials similar or equivalent to those described
herein can be used i the practice or testing of the present invention, suitable methods and
materials are described below. In the case of contlict, the present specification, mcluding
definitions, will control. In addition, the materials, methods and examples are tlustrative only
and are not intended to be limiting,

[828] Throughout the description, where compounds, scaffolds, and compositions are described
as having, mcluding, or comprising specific components, 1t is contemplated that compositions
also consist essentially of, or consist of, the recited components. Stmilarly, where methods or
processes are described as baving, including, or comprising specific process steps, the processes
also consist essentially of, or consist of, the recited processing steps. Further, it should be
understood that the order of steps or order for performung certain actions 13 immaterial so long as
the mvention remains operable. Moreover, two or more steps or actions can be conducted
sumultaneously.

{828} All methods described herein can be performed in any suitable order unless otherwise
mdicated herein or otherwise clearly contradicted by context. The use of any and all examples, or
exemplary language {e.g., “such as”) provided herein, 15 intended merely to betier illustrate the
mvention and 1s not to be construed as a limitation on the scope of the claims unless explicitly
otherwise claimed. No language in the specification is to be construed as indicating that any non-

clammed element 1s essential to what is claimed.
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EXAMPLES
838} The following working examples are iltustrative of the linkers, drug molecules and
antibodies or antibody fragments, and methods for preparing same. These are not intended {0 be
fimiting and it will be readily understood by one of skill in the art that other reagents or methods

may be uttlized.

Abbreviations

I831} The following abbreviations are used in the reaction schemes and synthetic examples,
which follow. This list 1s not meant to be an all-inclusive list of abbreviations used in the
application as additional standard abbreviations, which are readily understood by those skilled in

the art of organic synthesis, can also be used in the synthetic schemes and examples

Abbreviations:
ACN Acetonitrile
AF Auristatin F

AF-HPA Aunistatin F hydroxypropyl anude

aqg Agueous

CE Capitlary electrophoresis

CR Complete regression

DAD Diode array detector

DAR Dirug-to-antibody ratio

DMEM Dulbecco’s Modified Eagle Medium
ELISA Enzyme-linked immumnosorbent assay
Endo SH Endoglycosidase SH

FBS Fetal bovine serum

Fuc Fucose

ClNACT Glycosyltransferase

HIC Hydrophobic interaction chromatography
HRP Horse radish peroxidase

v intravenous

iLc Liquid chromatography
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MS Mass spectrometry

MTV Median tumor volume

NMR Nuclear magnetic resonance

PBS Phosphate buffered saline

PBST Phosphate-buffered saline containing Tween
PR Partial regression

RP-HPLC Reverse-phase high performance liquid chromatography

SEC Size exclusion chromatography

TFS Tumor free survival

TGI Tumor growth inhibition

TCEP Tris{2-carboxvethyl] phosphine

TEAA Triethylammonium acetate

T™B Tetramethylbenzidine

UDP Unidine diphosphate

UF/DF Ultrafiltration/diatilitation

WCX Weak cation exchange chromatography

General Toformation

1832} All reagengs were purchased from relevant providers unless otherwise stated.

[833] B7-H4 2F9 parental antibody {anti-B7-H4 antibody) and 2A7 are disclosed in US
2011/0085970 Al 1DB11 antibody 1s disclosed in US20160159910A1. Endo SH was prepared as
described in PCT application WO 2017137459, the entire contents of which are incorporated
herein by reference. UDP-azido sugar and GalNAeT were prepared as described in US
9,988,662, the entire contents of which is incorporated herein by reference.

1834] The diABZI STING agonist was prepared as described in Ramanjulu et al {Nature,
564(7736).439-443 (201 8)).

[838] Tumor growth mhibition (% TG was defined as the percent difference in median tumor
volumes (MTVs) between treated and control groups. Tumor size was measured throughout each
efficacy study to determine tumor growth inhubition (TGI).

i1836] When applicable, the drug content of the conjugates was determined

spectrophotometrically, otherwise RP-HPLC or LU/MS as performed for quantitative
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determination of the drug content.

{837} The protein content of the antibody-drug conjugates was determined
spectrophotometrically or by ELISA.

{838} Anubody-drug conjugates, drug carrying scaffolds, or antibody scaffolds were purified
{1.e., removal of residual unreacted drug, unconjugated antibody, enzymes or starting materials)
by extensive diafiltration, CHT chromatography or HIC, as required. If necessary, additional
purification by SEC or HIC were conducted to remove aggregated antibody-drug conjugates. In
general, the antibody-drug conjugates, as purified, contaimed <5% {(w/w) (e g., <2% (w/w}}
aggregated antibody-drug conjugates as determined by SEC; <0.5% (w/w) {e.g.. <0.1% {w/w})
free (unconjugated) drug as determined by RP-HPLC and/or LC-MS/MS; <1% (w/w) of free
drug conjugate as determined by SEC and/or RP-HPLC; and <10% (w/w) (e.g., <1% (w/w))
unconjugated antibody or antibody fragments as determined by BIC-HPLC and/or RP-HPLC.
Reduced or partially reduced antibodies were prepared using procedures described in the
fiterature, see, for example, Francisco et al, Blood 102 (4): 1458-1465 (2003}, The total drug
{conyugated and unconjugated) concentration was determined by UV-Vis spectrophotometry or
RP-HPLC.

[83%] To determine the concentration of the free AF-HPA drug o a biological sample, an
acidified sample was treated with ACN. The free drug was extracted and the ACN supernatant
was analvzed. To determine the concentration of conjugated AF-HPA 1n a non-chinical sarople,
the sample was subjected to romunocapture using anti-IgGl antibody-coated magnetic beads
followed by exhaustive basic hydrolysis. The ACN supernatant contaimng the released AF-HPA
drug was analyzed by LC-MS/MS. The total antibody concentration in non-clinical samples was
measured by LO-MS/MS after immunocapture using an anti-IgG1 antibody via detection of a
peptide sequence unigue for the antibody after tryptic digestion. For climcal samples, the same
procedure could be followed except that an anti-idiotype antibody would be used for
mmunocapture o avoid the mterference of endogenous antibodies.

[848] Analysis of free AF and AF-HPA was conducted by RP-HPLC using a C4 column, an
ACN gradient, and UV detection. Peak areas are mtegrated and compared to AF and AF-HPA
standards. The method is quantitative for AF and AF-HPA in plasma and tissue homogenates
and linear over the concentration ranges of 0.1 ng/mL t0 150 ng/mL. The total drug (AF-HPA)

released after hydrolysis with NaQOH (aq) was measured under the same condition with the
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dynamic range from 1 ng/mL to 5,000 ng/mL. The total antibody standards range from 0.1
ug/mL to 100 ug/mi.

841} The hydrophobicity of the antibody-drug conjugate was determined by HIC-HPLC on a
Shimadzu Prominence HPLC system equipped with a DAD. A TSK gel buty-NPR column (2.5
wm particle size} was held at 35 °C for these analyses. Mobile phase A was 1.5 M ammonium
sulfate, 25 mM sodium phosphate, and pH 7.0, and mobile phase B was 25 mM sodium
phosphate, 10% tsopropyl alcohol, and pH 7.0. Separations were performed with a 0-100% linear
eradient of mobile phase B over 25 minutes. The flow rate was 1 mL/min. Sample injections
ranged from ~10 pg to 100 pg.

842] The drug to antibady ratio (DAR) for conjugates comprising the cytotoxic agent drug
moiety was determined by subjecting the antibody-drug conjugates to exhaustive base
hydrolysis. The released AF-HPA was then quantified from a standard curve with RP-HPLC.
The measured AF-HPA concentrations were correlated to the antibody content to determine
DAR.

1843} The drug to antibody ratio (DAR) ) for conjugates comprising the STING agomust drug
motety was deternuned by measuring the absorption of the conjugates. The DAR value was
calculated using the appropriate molar extinction coefficients of the antibody and the STING
agonist payload.

[844] Tumors were measured twice weekly using digital calipers and tumor volumes were
calculated using the formula: tumor volume (mm’) = (width? x length)/2. Body weights were
recorded datly for the first week and twice weekly thereafter. Anmimals remained on study until
body weight was calculated using the formula: body weight change (%6} = {({weight v da X _
weight SO & By iuaioht U0 1y #5100 Tumeor volumes are reported as mean <+ standard error of
the mean (SEM). Tomor growth inhibition (%6TGH) was defined as the percent difference in
mean fumor volomes (MTVs) between treated and control groups. Tumor size was measured
throughout each efficacy study to determune tumor growth mnhibition (TGI). Percent tumor
regression was caleulated using the formula: % regression = {1 -{mean tumor volume "™/ (mean
tumor volame “Y 1} #100,

I845] For xenograft studies the regression responses for individual animals are classified mto

categories. A partial response (PR) 1s defined as a tumor volume of 50% or less for day 1 volome
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for three consecutive measurements and equal to or greater than 13.5 mm’ for at least one of
these three measurements. A complete response {CR) is defined as a tumor volume less than 13.5
mm” for three consecutive measurements. A tumor-free survivor (TFS) is classified as having a
'R at the end of study. Ammals were scored only once during the study for a PR or UR event
and only as CR if both PR and CR criteria were satisfied. An animal with a CR response at the
termination of a study was additionally classified as a tumor-free survivor {TFS).
1846] For PDX studies the regression responses for individual animals are classified into
categories

TS {Tumor Stahilization) = number of mice presenting a constant tumor size during
several consecutive measurements.

PR (Partial Regression) = number of mice presenting a tumor size lower than mitial
tumor size during several consecutive measuremenis.

CR (Complete Regression) = number of mice presenting a 0 to 13 mm’ tumor size during
several consecufive measurements.

TFS (Tumor Free Survivor) = number of corpete regressions recorded up to Group day

end.
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Example 1: Synthesis of XMT-1604 (B7-H4 2F9V18) Cytotexic Drug Conjugate 1
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wherein: is GicNAg; JAN is Fuc; am‘im is GalNAc.

Step 1. Azido-modified XMT-1604 (B7-H4 2F9VI&) antibody

i1847] To the XMT-1604 (B7-H4 2F9VI18) antibody {(12.71 mg, 0.088 umole} in 50 mM Tris-
HCI, pH 7.6, was added n the following order: Endo SH (0127 mg, | w-%), GalNAcT (0.64
mg, 5 w-%), UDP-azido sugar (1.34 mg, 2.12 umole}, and MnClh (1,18 mg, 9.4 umole}, to
achieve a final antibody concentration of 13.5 ¢/L.. The reaction was stirred at 30 rpm for 17
hours at 30 °C. The crude azido-modified XMT-1604 (B7-H4 2FOV18) antibody was purified
by Protein A chromatography and dialysis to give the azido-modified XMT-1604 (B7-

H4 2FOV18) antibody (10.53 myg, 83% vield).

Step 2. XMT-1604 (B7-F4 2F9VIZ) Drug Conjugaie I

[848] Amdo-modified XMT-1604 (B7-H4 2F9V18) antibody (10.03 mg, 0.070 umole) in PBS,
pH 7.2 and Scaffold 1A (4.25 mg, 0.67 umole, prepared as described in US 17/144,378) in water,
were gently muxed, then left for 20 hours at 30 “C without shaking or rocking. The crude product
was purified by UF/DF and HIC to give Conjugate 1-1 (585 mg, 58% vield), that had 3 DAR of
5.9 as determined by reduced RP-HPLC.

1849 The details of Conjugates 1-1, 1-2 and 1-3 are given below

Conjugate DAR
-1 59
XMT-1604 (K+)

1-2 59
1-3 5.8

Example 2: Synthesis of XMT-1604 (B7-H4 2F9V18) Cytotoxic Drug Conjugate 2, DAR
2.8
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wherein: 1s GieNAc¢; Z—\i\ is Fue; and L] 18 GalNAc,

886} Conjugate 2 was synthesized as described in Example 1, except azido-modified XMT-
1604 (B7-H4 2FOV18) antibody (50 mg, 0.346 ymole} and Scaffold 24 (7.12 mg, 3.34 pmole}
mnstead of Scaffold 1A were used in Step 2. The purified Conjugate 2 (30.1 mg, 60% vield) had a
DAR of 2.0 as determined by reduced RP-HPLC. The details of Conjugates 2-1 and 2-2 are

given below

Conjugate DAR
2-1 2.0
2-2 2.0

Example 3: Synthesis of XMT-1603 (K+) (B7-H4 2F0V7) Cytotexic Drug Conjugate 3,
DAR 8%
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wherein: 1s GleNAcg; AN is Fug; and L] s GalNAc.

851} Conjugate 3 was synthesized as described in Example 1, except azido-modified XMT-
1603 (K+) {(B7-H4 2F9V7) antibody {13.7 mg, 0.095 umole, prepared as deseribed in Example
1, Step 1}, was used in Step 2 justead of amdo-modified XMT-1604 (B7-H4 ZFOV18) antibody.
The purified Conjugate 3 (8.8 mg, 64% vield) had a DAR of 5.9 as determined by reduced RP-

HPLC.

Example 4: Synthesis of XMT-1683 (B7-H4 2F0V7) Cytotoxic Drug Conjugate 4, DAR 5.9
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wherem: 18 GieNAg; AN 18 Fue; and L] s GalNAg,

1852} Counjugate 4 was synthesized as described in Example 1, except azido-modified XMT-
1603 (B7-H4 2F9V7T) antibody {22 mg, 0.133 umole, prepared as described in Example 1, Step
1}, was used in Step 2 instead of azido-modified XMT-1604 (B7-H4_2F9V18) antibody. The
purified Conjugate 4 (13.8 mg, 63% vield) had a DAR of 5.9 as determined by reduced RP-
HPLC.

Example 5: Synthesis of XMT-1603 (B7-H4 2F9V7) Cytotoxic Drug Conjugate 5, DAR 1.9
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wherein: 88 13 GlcNAg; A is Fuc; am;ﬁEE is GalNAc.
Conjugate § was synthesized as described in Example 2, except azido-modified XMT-

[853]

1603 {B7-H4 2F9V7T} antibody {50 mg, 0.347 umole, prepared as described in Example 1, Step
1}, was used in Step 2 instead of azido-moditied XMT-1604 (B7-H4 2F9V18) antibody. The
purified Conjugate 8 (30.5 mg, 61% yield) had a DAR of 1.9 as determined by reduced RP-

HPLC.
Example 6: Synthesis of B7-H4 2F9Vi1 (K+) Cytotoxic Drug Conjugate 6, DAR 5.9
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wherein s GleNAg; fﬁ& 1s Fug; andi:--'-j is GalNAc.

1854} Conjpugate & was synthesized as described i Example 1, except azido-moedified B7-

H4 2F9V11 (K+) antibody (16.66 mg, 0.116 pmole, prepared as described in Example 1, Step
1), was used 1o Step 2 mstead of azido-modified XMT-1604 (B7-H4 2F9V18) antibody. The
purified Coujugate & (10.75 mg, 65% vield) had a DAR of 5.9 as determuned by reduced RP-

HPLC.

Example 7: Synthesis of B7-H4 2F0V17 (K+) Cytotoxic Drug Conjugate 7, DAR 59
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wherein s GlcMNAg; AN is Fuc; and Cl is GalNAc.

{853} Conjugate 7 was synthesized as described in Example 1, except azido-maodified B7-

H4 2FOV17 (K+) antibody (13.62 mg, 0.094 umole, prepared as described 1o Example 1, Step
1}, was used in Step 2 instead of azido-moditied XMT-1604 (B7-H4 2F9V18) antibody. The

purified Conjugate 7 (8. 1 mg, 59% vield) had a DAR of 5.9 as determined by reduced RP-HPLC.

Example 8: Synthesis of 1D11 Cytotoxic Drug Conjugate 8, DAR 5.8
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wheretn: 18 GlcNAg; A is Fug, and L] ts GalNAg.
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Conjugate 8 was synthesized as described in Example T, except azido-modified 1D11

antibody (15 mg, 1.04 pmole, prepared as described in Fxample 1, Step 1), was used in Step 2

mstead of azido-modified XMT-1604 ()B7-H4 2F9V18 antibody. The details of the purified

Conjugates 8-1 and 8-2 are given in the Table below.

Conjugate DAR
8-1 5.9
8-2 6.0
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Example 9: Synthesis of Rituximab Cytotoxic Drag Conjugate 9, DAR 5.7
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wherein: 18 GicNAg; AN is Fuc; andt} is GalNAc.

{8571 Conjugate 9 was synthesized as described 1n Example 1, except azido-modified
Riteximab antibody (131.4 mg, 0.91 umole, prepared as described in Example 1, Step 1), was
used in Step 2 instead of azido-modified XMT-1604 (B7-H4 2F9V18) antibody. The details of

the purified Conjugates #-1 and #-2 are given in the Table below.

Conjugate DAR
9-1 3.7
9.2 5.9
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Example 10: Synthesis of Rituximab Cytotoxic Drag Conjugate 18, DAR 1.9
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wherein is GicMNAg; AN is Fuc; andm 1s GalNAc.
Conjugate 18 was synthesized as described in Example 2, except azido-modified

[858]
Rutuximab antibody (35 mg, 0.242 umole, prepared as described in Example 1, Step 1), was used
in Step 2 instead of azido-modified XMT-1604 (B7-H4 2F9V18) antibody. The purified
Conjugate 18 (24 rog, 69% vield) had a DAR of 1.9 as deternuned by reduced RP-HPLC,

250



WO 2022/147532 PCT/US2022/011119

Example 11: Synthesis of B7-H4 2F9 Cytotoxic Drag Conjugate 11, DAR 5.9
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wherein: s GleNAc; Z'ﬁ& s Fug; and Ll 1s GalNAc.

1859} Conjugate 11 was synthesized as described in Example 1, except azido-modified B7-

H4 279 antibody (21.2 mg, 0.147 umole, prepared as described in Example 1, Step 1), was used
n Step 2 instead of azdo-modified XMT-1604 (B7-H4_2FOV18) antibody. The purified

Conjugate 11 {11.2 mg, 33% yield} had a BAR of 5.9 as determuned by reduced RP-HPLC.
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Example 12
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buffer, pH 7 (4 mL) was added a solution of TCEP (0.0993 mg, 0.347 pmole} while stirring.

: Synthesis of XMT-1604 (B7-Hd4 2F0V1E) Cytetoxic Drug Conjugate 12, DAR

% /FQH o ‘fm JF(QH o%\m“
-N

33

To a solution of XMT-1604 (B7-H4 2F9V18) antibody (20 mg, 0.139 uymole} in TEAA

The muxture was incubated for 1.5 b at room temperature. The partially reduced XMT-1604 (B7-

H4 2F2V18) antibody was then added to a vigorously stired solution of Scaffold 12A (18 mg,
1.807 wroole, prepared as described in US 9,849,191} in TEAA buffer, pH 6 (1.8 ml). The

stirring was continued for 1 h at room temperature. The reaction was guenched with an aqueous
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sohution of cysteine (0.421 mg, 3.47 pmole} in TEAA buffer, pH 7 (0.084 mL). After stirring for
30 nunutes at ambient temperature at pH 7.0, the reaction mixture was acidified to pH 5.8. The
crude product was purified by WCX to give Conjugate 12 (10 mg, 50% yield), that had a DAR
of 11.9 as determined by hydrolysis followed by RP-HPLC.

Example 13: Synthesis of XMT-1603 (B7-H4 2¥F0V7) Cytotoxic Drug Conjugate 13, DAR
118
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1861} Conjugate 13 was synthesized as described in Example 12, except XMT-1603 (B7-

H4 2FSV7) antibody (20 mg, 6.99 pmole) was used instead of XMT-1604 (B7-H4 2F9V18)
antibody. The purified Conjugate 13 {11.5 mg, 58% vield) had a DAR of 11 8 as determined by
hydrolysis followed by RP-HPLC.

Example 14: Synthesis of Rituximab Cytotoxic Drug Cﬂniugaﬁe 14, DAR 108
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14
{8621 Conjugate 14 was synthesized as described in Example 12, except Ritwxamab antibody
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{100 mg, 6.99 umsole) was used instead of XMT-1604 (B7-H4 2FOV18) antibody. The purified
Conjugate 14 {62.6 mg, 63% yield) had a DAR of 10.8 as determined by hydrolysis followed by

RP-HPLC.

Example 15: Synthesis of XMT-1604 (B7-H4 2¥F9V18) STING Agonist Drug Conjugate 15

DAR 6.8
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To a solution of XMT-1604 (B7-H4 2FOV18) (8 mg, 0.055 pmole) in 50 mM HEPES, |

[863]
{(1.53 ml) was added a solution of TCEP (8 mg, 0.055 pmole) 10 50

mM EDTA buffer, pH 7.0
mM HEPES, 1 mM EDTA buffer, pH 7.0 (0.075 mL) while stirring. The mixture was incubated

for 1.5 hat 37 °C. The reduced XMT-1604 (B7-H4 2F9VI8} was then added a solution of
Scaffold 15A (prepared as described in US 17/221,341, 1.183 mg, 0.5 umole} in DMA (0.16 mL}
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while stirred. The stirring was continued for 1 hat 37 °C. The reaction was quenched with an
aqueous solution of cysteine (0.1 mg, 0.83 umole) in 50 mM HEPES, 1 mM EDTA buffer, pH 7
{0.02 mL). After stirring for 45 munutes at ambient temperature at pH 7, the crude product was
purified by CHT chromatography to give Conjugate 158 (7.6 mg, 95% vield), that had a DAR of
6.8 as determined by UV-Vis. Conjugates 15-1 and 15-2 were synthesized in a stmilar way and

the details of the corresponding purified conjugates are provided in the table below.

Conjugate | DAR | XMT-1604(B7- TCEP Scaffold 154
H4 2F9Vis)

15 6.8 8 mg, 0.055 umole 8 mg, 0.055 1.18mg, 0.5
pmole umole

15-1 79 330 mg, 2.2% ymole | 3.11mg, 10.86 | 51.2mg, 22
pmole umole

13-2 7 250 mg, 1.73 umole | 236 mg, 823 {388 mg, 16.67
umole wmole

Example 16: Synthesis of 1B11 STING Agonist Conjugate 16, BAR 6.5
18311 /
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{864} Conjugate 16 was synthesized as described m Example 15, except 1D11 antibody (8 mg,
0.055 umole) was used instead of XMT-1604 (B7-H4 _2F9V18) antibody. The purified
Conjugate 16 {7 wog, 87.5% vield) had a DAR of 6.5 as determmned by UV-Vis.

Example 17: Synthesis of Palivizumab STING Agonist Conjugate 17, DAR 6.8
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[863]

vield) had a DAR of 6.8 as determined by UV-Vig.
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Example 18: Synthesis of 1D11 STING Agonist Conjugate 18, DAR 6.9
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[866] To asolution of ID11 {159 mg, 0.109 umole} m 530 mM HEPES, 1 mM EDTA buffer,
pH 7.0 (3.105 mL) was added a solution of TCEP {0.125 mg, 0.436 umole) in 56 mM HEPES, 1
mM EDTA buffer, pH 7.0 (0.075 mL} while stirring. The muxture was incubated for 1.5 hat 37
°C. The reduced 1D11 was then added a solution of Scaffold 18A (prepared as described in US
17/221,341, 2.084 mg, 0.872 pmole) in DMA {0.31 mL) while stirred. The stirring was
continued for 1 hat 37 °C. The reaction was quenched with an aqueous solution of eysteine
{0.198 mg, 1.635 umole) o 50 mM HEPES, I mM EDTA buffer, pH 7 (0.04 mL). After stirring
for 45 minutes at ambient temperatare at pH 7, the crude product was purified by CHT
chromatography to give Conjugate 18 (10.8 mg, 68% yield), that had a DAR of 6.9 as

determined by UV-Vis.
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Example 19: Synthesis of 1D11 STING Agounist Conjugate 19, DAR 6.5
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1867} To asolution of iD311 (10 mg, 0.069 umole} in SO0 mM HEPES, 1 mM EDTA buffer, pH
7.0 (1.921 mL) was added a solution of TCEP {0.079 mg, 0.276 umole) in SO0 mM HEPES, |
mM EDTA buffer, pH 7.0 (0.079 ml.) while stitring. The nuxture was wncubated for 1.5 b at 37
°C. The reduced 1D11 was then added a solution of Scaffold 20A {(prepared as described in US
17/221,341, 0.606 mag, 0.552 pmole) in DMA (0.2 mL) while stured. The stitring was coutinued
for 1 haat 37 °C. The reaction was quenched with an aqueous solution of cysteine (0.125 mg,
1.035 puroole) in SO mM HEPES, 1 mM EDTA butfer, pH 7 {(0.013 mL). After stirring for 45
minutes at ambient temperature at pH 7, the crude product was purified by CHT chromatography

io give Conjugate 19 (8.2 mg, 82% yield), that had a DAR of 6.5 as determined by UV-Vis.

Example 20: Synthesis of B7-H4 2F9VI8 STING Agonist Conjugate 21, DAR 6.9
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20
1868} Conjpugate 20 was synthesized as described in Example 19 except XMT-1604 (B7-
H4 2F9V18) antibody (10 mg, 0.069 umole) was used instead of 1D11 antibody. The punified
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Conjugate 20 (6.2 mg, 62% yield) had a DAR of 6.9 as determined by UV-Vis.

Example 21: Synthesis of Scatfold 24
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Step 1. Compound 22
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1869 Compound 21 (250 mg, ¢.124 mmol, prepared using precedures described in US

22

15/819,650, the entire contents of which are incorporated herein by reference), water (5.9 mL},
WMP (1.5 mL), EDC (166 mg, 0.868 mmol), and HOAt (0.041 mg, 0.298 mmol) were stirred in
an ice-bath, and the pH was adjusted to ~6.5 with 1N NaHCO; (ag). Compound 2 (631 mg,
0.358 mmol) was added, followed by pH adjustment to ~6.5. The resulting mixture was stirred
cold for 3 h. Additional EDC, HOAt, and compound 2 (198 mg, 0.164 mmol) were added and
the stirring continued overnight The reaction mixture was purified on a C18 cartridge (100 g)
with a step gradient of ACN/H»O from 10% to 60% to 100% v/v ACN/HO. The desired
fractions were lyophilized to give compound 22 as a white amorphous solid (275 mg, 53%

yield). MS: 2083.64 (27), 1380.43 (37}, 1042.35 (41}
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Step 2. Compound 23
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{876} To a mixture of compound 22 (375 mg, 0.09 mmol}, BEtOH (1.5 mL}, and water (1.5 mL}
in a glass Parr bottle- Argon was bubbled through the mixture, followed by the addition of Pd/C
{9.5 mg, 0.009 mmol). The bottle was attached to the hydrogenation equipment then successively
vacuum pumped, filled with argon, then filled with hydrogen (0.762 mg, 0.378 mmol) to 30 psy,
and the mixture was stirred vigorously overnight. The reaction mixture was filtered through a
plug of silica gel and concenirated to an oil. The o1l was dissolved in ACN/H,O and lyophilized
to obtain compound 23 as a white amorphous solid (220 mg, 63% yield). MS: 1926.60 {27),
1284.74(3%), 963.80 (4").
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Step 3. Scaffold 24

O QO
H i i Ra
1"\\\0/}1\?@”\/&\“/\0/\\‘)‘\?\3}{”(

I
A
@

o o
N i O
Ra=  w\r_ /\ag\)l\m{’\”g}
H N M 8
Ho g4 5,
OH /ﬁ
o=
e O
o=
NH
f’\fg
o
\‘&
H o] ~or E‘
HNL o MeD O Mo E : ‘ N
< | \
OIS Iy
S e TN | /L\c
24 H

{871} To anwce-cold solution of compound 23 (150 mg, 0.039 mmol} in ACN (1.04 mL) and
DMEF (0.500 ml) was added 2, S-dioxopyrrolidin-1-y1 1-{({1R,85,9s)-bicycle][6.1 Clnon-4-yn-9-
yvi-3-ox0-2,7, 1 0-trioxa~4-azatridecan-13-oate (35 mg, 6.078 mmol) and DIPEA (0.027 ml.,
0.156 mmol}, final pH ~8-9. The mixture was stirred at room temperature for 2 h, then
concentrated and purified on a preparative HPLC using ACN/H:O (0.1% TFA) as the mobile
phase. The desired fractions were lvophilized to give Scaffold 24 as a white amorphous solid

(93.1 mg, 57% vield). MS: 2094.23 (2%), 1396.43 (3%, 1047.62 (47) 83830 (5°).

2

(98]

3

Example 22 : Identification of Post-transiational Modification Risks to B7-Hd4 2¥F9 and
Generation of B7-H4 Variants.

{8721 Analysis of the VH and VL regions of B7-H4 2F% and B7-H4 2A7 (disclosed in
US20110085970A1) identified potential post-translational modification (PTM)} liabilities,
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considered to be undesirable due to potential risks to antibody developability. As shown below,
the result of this analysis identified potential risks in the VH chain of B4-H4 2F9. These
meluded, in order of descending theoretical risk, a non-canonical cysteine residue, a potential

Asp isomerization site, and a potential Met oxidation site for B7-H4 2F9 shown below.

ANWVRQAPT
T MNWVRQAPS

[873] Vanants of the antibody B4-H4 ZF9 were generated in order to eliminate potential PTM
hazards, while retaining desired antibody properties, as swroarized in Table 1. Fach variant
antibody generated contained one of four changes to eliminate the non-canonical cysteine risk
{(DC 1o YY, DY, DA, or DS}, Variants contained these mutations alone (B7-H4_2FoV1, B7-
H4 2F9Ve, B7-H4 2F9V1E B7-H4 2F9V16), or in combination with other mutations,
meluding four variants which also had mutations that removed the potential Asp 1somenization
site {B3G to DA}, in addition to addressing the non-canonical cysteine risk: B7-H4 2FOV2, B7-
H4 2F9V7, B7-H4 2F0V12 B7-H4 2FOSV17. Four vanants had these mutations, plus an
additional mutation to address the potential methionine oxidation hazard (MDV to LDV, B7-
H4 2F9V3, B7-H4 2F9VS8, B7-H4 2F9V13, B7-H4 2F9V18}, hence addressing all three
potential PTM liabilities. Four variants were designed to eliminate the Asp isomerization
sequence by adding in the 2A7 HCDR3 region instead of the B4-H4 2F9 HCDRS3 region (B7-
H4 2F9v4, B7-H4 2F9VS, B7-H4 2FOV14, B7-H4 2FOVI9), n addition to containing the
mutations to address the non-canonical cysteine risk. The remaining four variants contained
mutations to address the non-canonical cysteine risk, the Asp isomerization risk by including the
ZA7 HCDRS region, and the MDYV to LDV mutation to address the methionine oxidation risk
(B7-H4 2FOV3 B7-H4 2F9V10, B7-H4 2FOVIS, B7-H4 2FOV20). Table 1 summarizes Bd-
H4 2F9 antibody sequence variations and PTM labilities addressed.

Table §
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Mutations To Address Non-Canonical Cysteine
PIMRISES |y stations | DCtoYY BCtoDY | DCioDA | BCtoDS
Addressed
No Additional - A VROV, A ARGV B7-
Changes B7-H4 2F9V1 B7-H4 2FovVe |B7-H4 2FSVii H4 2F9V16
Asp - r - XMT-1603(+K) |, T B7-
Tsomerization | DO WPA | BIHAZFOV2 1 v opgyy [BTHAIOVIZE  oroviy
Asp XMT-
Isomerization +] . DO OPA 1 po v opoys | B7oH4 2Fovs | B7-m4 oFovis| | OOHK)
Met Oxidation MDYV o LDV B7-
viet Uxidatio H4 2FoVig
As@ . 2A7HCDR3 | B7-H4 2F%V4 | B7-H4 2FoV9 |B7-H4 2F9Vi4 B7-
Isomerization | 7 ] ] - H4 2F9V19
Asp
i Sr. 1 ZATHCDR3 A TGV 4 ARGV A AEOY B7-
Isomerization 1 " s | BT-HA 2FOVS | BT-HA 2F9VI0 | BT-HA 2FOVIS| 0 opgin
Met Oxidation
Example 23: Binding of B7-H4_F9 Parental Antibody and 20 B7-H4 _2F9 Antibody
Variants thercof to Human B7-H4 Protein by ELISA
1874] Recombinant human B7-H4 protein {R&D Systems #6576-B7-050} was coated outo the

surface of each well of a 96-well plate by incubation with the peptide (1pg/mbL in PBS),

overnight at 4 °C. The wells were then blocked by incubation with BSA (5% in PBS, containing

0.1% Tween 20 (PBST)) for 1 hour at room temperature. A range of dilutions (0.0061 nM to 100
nM; 4-fold serial dilutions 1n 3% BSA in PBS) of the test articles (B7-H4 2F9 and 20 B7-

H4 2F9 antibody variants} were then added to each well and the plate was mcubated for 1 hour
at room temperature with gentle rocking. The unbound test article was removed by washing with
PBST (3x). A secondary anti-human IgG conjugated to HRP (0.16 pg/ml 1n PBST) was
mcubated in each well for 1 hour. The unbound secondary antibody was removed by washing
with PBST (3x). The HRP substrate, TMB, was added tc each well and incubated until a blue
color was visible. The reaction was quenched by the addition of sulfuric acid (0.2 N, 100 ub).
The absorbance at 450 nm was measured in a plate reader (Molecular Devices, Spectramax MS).
The values were plotted using GraphPad Prism software. ECsp values were determined by four-
parameter curve fitting. Table 2 sumumarizes the binding values (ECso).

Tabie 2
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Antibody Binding to
Huaman B7-H4 Protein
FCs0, nb
B7-H4 2F9 1.46
B7-H4 2FSV1 11.67
B7-H4 2F9V2 423
B7-H4 2F9V3 2.81
B7-H4 2FOV4 11.41
B7-H4 2FOVS 2.04
7-H4 2FOV6 5.43
XMT-1603(+K) 433
B7-H4 2F9V7
7-H4 2FOVE 274
B7-H4 2F9V9 3.00
B7-H4 2FOV10 2.13
B7-H4 2FovVii 6.74
B7-H4 2FoV12 >100
B7-H4 2F9V13 3.71
B7-H4 2F9V14 4.40
B7-H4 2F9V15 1.24
B7-H4d 2F9V16 423
B7-H4 2FoV17 335
KMT-1604(+K) 3.97
B7-H4 2F9V1i8
B7-Hd 2FOV19 0.94
B7-H4 2FOV20 0.95

{8781 As shown in Table 2, the B7-H4 2F9 parental antibody binds to human B7-H4 protein
with an ECso valoe of 1.46 nM, and that the B4-H4 2F9 variants bind to human B7-H4 protein
with ECso values between 0.94 oM and >100 nM. Most variants bind with similar ECsp values
(within threefold) of B4-H4 2F9, except for B7-H4 2FOV1, B7-H4 2F9V4, B7-H4 2FOVG, B7-
H4 2FSV11, and B7-H4 2FOV 14, which bind to B7-H4 with ECso values between 4.40 and

11.67 oM, and B7-H4 2FOV12, which had no measurable binding in this assay.

Example 24: Cellular Binding of 20 B7-Hd 2F9 Antibedy Variants by FACS
{876] The cell surface binding of B7-H4 2F9 varnant antibodies and a tool B7-H4 antibody
1011, to cultured MX-1 and HCC1569 cells was evaluated using a MACSQuant flow cytometer

{Milteny1 Biotec, Bergisch Gladbach, Germany}. MX-1 cells were grown in DMEM F12K (Life
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Technologies) with 10% FBS (Life Technologies) and 1% penicillin/streptomycin (Life
Technologies). HCC1569 cells were grown in REMI (ATCC) with 10% FBS (Life
Technologies} and 1% penicillin/streptomycin (Life Technologies). For staining, cells were
detached by treatment with Accutase celf detachment solution {nnovative Cell Technologies).
The detached cells were triturated in media, and plated in 96 well U-botiom plates, at a density
of 50,000 cells in medium (75 ub). Cells were incubated on ice for 3 hours with a range of
concentrations (100 nM to 0.0128 nM; 3-fold serial dilutions) of the test articles in a total
volume of 100 gl medium with 6% goat serum. The cells were washed with ice cold PBS (3x),
pelieted at 1,000 x RCF between each wash step, and resuspended in RPMI-1640 with 2% goat
serumn (100 pL) and a secondary fluorescently labeled antibody, Alexa Fluor® 647-labelled goat
anti-human {gG (5 ug/mL, Life Technologies) for 1 hour on ice. The cells were washed with ice
cold PBS (3x} and resuspended in ice cold PBS with 1% paraformaldehyde (100 ul}. The
fluorescence per cell was determined by analyzing 5,000 cells for each treatment on the flow
cytometer. The median fluorescence value for each treatment was plotted, and ECso values were
calculated with Graphpad Prism software by four-parameter curve fitting,

1877} Table 3 sununarizes the ECso values of the 20 B7-H4 2F9 antibody variants antibodies

for binding to the mdicated cell hines.

Table 3
Antibody Binding fo Binding fo
MEX-1 Cells HCL1569 Cells
¥Cso, nML ECso, nM
101 4.9 3.44
B7-H4 ZF9 1.58 1.26
B7-H4 2FoV1 1.95 1.6
B7-H4 2FoV2 4.43 228
B7-H4 2F9V3 I.16 .71
B7-H4 2F9VS .92 0.69
B7-H4 2F9Vo 1.6 115
XMT-1603(+K) 1.94 1.59
B7-H4 2FoV7
B7-H4 2F9V8 1.86 1.45
B7-H4 2F9VO 1.06 1.05
B7-H4 2FoV10 .89 0.84
B7-H4 2F9V 1l 1.28 1.28
B7-H4 2F%V13 175 11
B7-H4 2F9V15 .92 (.52
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Antibody Binding {0 Binding {0
MX-1 Cells HCC1569 Cells
ECse, M ECso, uM
B7-H4 2FSV16 1.7 1.21
B7-H4 2FOV17 1.97 1.47
XMT-1604(+K) 1.28 12
B7-H4 2F9V18
B7-H4 2FSV19 1.3 0.66
B7-H4 2FoV20 1.34 (.88

{8781 As shown in Table 3 the ECso values for binding to the surface of MX-1 cells were within
the range of 0.9 10 4.43 nM, versus 1.58 nM for B4-H4 2F9. The ECs; values for binding of
most of the B7-H4 2F9 variants to MX-1 cells were very similar {within twofold) of B4-

H4 2F9, except for B7-H4 2F9V2, which was 4.43 nM. The ECs value for binding of 1D11
antibody to MX-1 cells was 4.9 nM. The ECso values for binding of the B4-H4 2F9 variants o
the surface of HCC1569 cells were within the range of .52 to 2.28 nM, versus 1.26 nM for B4-
H4 2¥S. The ECse values for binding of most variants to HCC1569 cells were very similar to
B4-H4 2F9, except for B7-H4 2F9V1S, which was 0.52 M. The ECso value for binding of
1D11 antibody to the surface of HCC1569 cells was 3.44 nML

Example 25: Assessment of Polyreactivity of 20 B7-H4 2F9 Antibody Variants by ELISA
{879} Polyreactivity of the 20 B7-H4 2F% antibody variants and controls was assessed by
Baculovirus particle (BYP) ELISA  Plates were coated with 1% BVP extract in carbonate
buffer, pH 9.6, 4 °C overnight. Test antibodies at 150, 50, 16.7, and 5.6 pg/mlb were tested in
triplicate. Assay was performed following the standard ELISA protocel using positive control
antthody (Human fgGl Poly-Specificity Control Antibody; MEDNA Cat # H1308) and negative
control antibody (Human lgGl sotype control MEDNA Cat # 1301, Mouse lgG 1sotype control
{Invitrogen Cat # 31903). BVP score was calculated based on the ELISA signal over
background signal {(secondary antibody only) of test antibody at the concentration of 150 pg/mli
m triplicate. Table 4 summarizes the average BVP score of the antibodies.

Table 4

Test Articles BYP Score Test Articles BVYP Seore

Positive Control 15.0 Negative Control 22
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Test Articles BYP Score Test Articles BVP Score
B7-H4 2F9 10.7 B7-H4 2FOVI0 213
1D11 11.2 B7-H4 2FoVii 46

B7-H4 2F9V1 14.5 B7-H4 2FOV13 12.4

7-H4 2F0V2 12.5 B7-H4 2FOV1S 231
B7-H4 2F9V3 267 B7-H4 2F9Vio 83
B7-H4 2F9VS 274 B7-H4 2FovVi7 36
B7-H4 2FSV6 6.8 XMT-1604(+K) 38
XMT-1603(+K) 4.0 B7-H4 2FOV1S
B7-H4 2F9V7 B7-H4 2FOVi9 228
B7-H4 2F%V8 3.4 B7-H4 2FOV20 18.8
B7-H4 2FOV9 24.8 Secondary antibody only 1.0

1888¢] As shown in Table 4, the BVP score of B7-H4 2F9 (10.7) 1s simular to that of 1D11
antibody. The results showed a wide range of BVP scores resulting from small sequence
changes made in the varianis relative to the B4-H4 2F9 antibody. Variants B7-H4 2F9Ve6,
XMT-1603(+K) B7-H4_2FoV7, B7-H4 2F9V3B, B7-H4 2F9V11, B7-H4 2F9V16, B7-

H4 2F0V17, and XMT-1604(+K) B7-H4 2FoV18 all had BVP scores that were lower than that
of B7-H4 2F9 and 1D11 antibodies, indicating a desired reduction in the polyreactivity. The
remaining variants had BVP scores that were greater than that of B7-H4 2F9 antibody, 1D11
antibody, and the positive control, include B7-H4 2FOV3, B7-H4 2FOVs, B7-H4 2FOVO, B7-
H4 2FOV10, B7-H4 2F9V15, B7-H4 2FOV19, and B7-H4 2FOV20 antibodies. The 5 variants
(XMT-1603(+K) B7-H4 ZFOV7, B7-H4 2F9VS, B7-H4 2FOV11, B7-H4 2F9V17, and XMT-
1604(+K) B7-H4 2FOV18) with the lowest BV scores show a desired reduction in
polvreactivity. The sequence changes and the resulting BVP scores could not have been

predicted.
Example 26: Binding Affinity of B7-H4 2F¢ Antibody Variants to Human B7-H¢4 Protein
by Octet

{881} The binding kinetics of B4-H4 2F9, the tool antibody 1011 and 5 B7-H4 variant
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antibodies (XMT-1603(+K) (B7-H4 2F9V7), B7-H4 2FOV11, B7-H4 2FOV16, B7-

H4 2FOV17, and XMT-1604(+K) (B7-H4_2FOV18) were determined by Biolayer
Intesferometry (BLE Octet; ForteBio), and affinity values were determined using standard Octet
procedures {(ForteBio). Antibodies were immobilized t¢ anti-human Fc biosensors i 1x
Kinetics buffer. Increasing concentrations of recombinant human B7-H4 protein (R&D Systems
#0576-B7-050) were then associated with immobilized peptide in 1x kinetics buffer. Table &
summarizes the K¢ {equilibrium dissociation constant), kon {rate of association), and ko (rate of

dissociation) at 25 °C for the tested antibodies.

Table 5

Test Articles Ka (M) bon (MY Kot (s7)
R7-H4 2F0 { 39E-08 | S9E+05 221E-03
1B11 P17E-10 1.25E+05 1.46E-05
XMT-1603(+K) 1.40E-08 LISEAOS 1.61E-G3

B7-H4 2FoV7
B7-H4 2F9V11 1.45E-08 1.84EA+03 2.67E-03
B7-H4 2F9V16 1.62E-08 1.38E+05 2.24E-03
B7-H4 2F9V17 2.23E-08 7.39E+04 1.65E-G3
XMT-1604 (+K) §.10E-08 1.87E40S 1.72E-G3

B7-H4 2F9V13

1882} As shown in Table 5, B7-H4 2F9 antibody and the tested B7-H4 2F9 antibody variants:
XMT-1603(+K) (B7-H4 2F9V7), B7-H4 2FOV11, B7-H4 2F9V16, B7-H4 ZFOV17, and
XMT-1604(+K) (B7-H4 2FOV18) have comparable affinity values for binding to human B7-H4.
Kavalues for the B4-H4 2F9 variants are within the range of 1.10E-08 t0 2.23E-08 M, in
comparison to 1.39E-08M for Bd-H4 ZF9. The ke values for the B4-H4 2F9 varnants are
within the range of 7 39E+04 to 1.84B+05 (M's™"), in comparison to 1.59E+05 (M's™) for Bd-
H4 2FS. The ko values for the B4-H4 2F9 varniants are within the range of 1. 61E-03 to 2.67E-
03 s, in comparison to 2.21E-03 s for B4-H4 2F9. The tool antibady 1D11 has a Ky value
that is more than 100-fold lower than that of B4-H4 2F9. The ko value of 1D11 antibody is
very similar (within twofold) of the values of B4-H4 2F9 and variant antibodies, but more than

100-fold lower than that of B7-H4 2F9 and the variants.
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Example 27: Assessment of XMT-1604 (B7-H4 2F9VIB) Antibody for T-cell Suppression
{8831 Wildtype HEK-293 cells (HEK-293-WT) or HEK293 cells enginesred to express B7-H4
(HEK-293-B7-H4} were plated and coltured in Eagle’s Minimum Essential Mediom
supplemented with 10% FBS and 5% penicillin/streptomycin at a density of 50,000 celis in 96~
well plate and allowed to adhere overnight at 37 °C in a humidified atmosphere of 5% COs.

Next day, the media was removed and replaced with T cell media (Iscove’s Modified Dulbecco’s
Medium with 10% FBS and 5% penicillin/streptomycin). Cells were incubated with 1511 tool
antibody, XMT-1604(+K) (B7-H4 2FSVI18) antibody or a nonbinding control antibody,
Palivizumab, at 50 nM final concentrations for 2 hours at 37 °C, prior to the addition of CD3+ T
cells prepared as follows. Frozen human PBMCs (2.5x107 cells) were thawed and enriched for
CD3+ T cells using Easy step™ human T cell isolation kit (StemCell Technologies). CD3+T
cells were labeled with CellTrace™ Violet cell proliferation kit (CTV; ThermoFisher Scientific)
and adjusted to 2x10° cells/mL. CTV-iabeled T cells (1x10°) were added to test article-treated
HEK-293-WT or HEK-293-B7-H4 cells, stimulated with Irnmunocult™ Human CD3/CDH2R T
Cell Activator {(StemCell Techuologies), and incubated at 37 °C 1n 5% CO2. After 4 day of
coculture of HEK-293-WT or HEK-293-B7-H4 with CTV-labeled T cells, T cell prohiferation
was assessed by the ditution of CTV-labeled T cells using flow cvtometry. Cocultured cells
{CTV-labeled T cells and HEK-293-WT/ HEK-293-B7-H4 celis) from each group were
transferred to a U-bottom 96-well plate, washed with PBS, stained with live/dead Fixable Aqua
dead cell staining dye {ThermoFisher Scientific), and then additionally stained with fluorophore
conjugated target specific or isotype coutrol antibodies (FITC anti-human CD4S, PE/Cy7 anti-
human CD4, PE anti-human CD8). Cells were fixed and surface expression of the proteins of
mterest was determined by flow cytometry analysis on a MACSQuant How cytometer. Data
analysis was performed by Flowlo software using the following hierarchical flow: 1) single gate,
2) hive cells, 3) D45+ cells, and 4) diluted CTV (compared to unstimulated T cels). Percentage
of proliferating CD44 or CD8+ T cell were calculated using CD4+ combined with diduted CTV
and CD8+ combined with dituted CTV, respectively. Data represent the mean (& standard
deviation) of triplicate wells for each test article. Table 6 gives the population (96) of five cells,
CD45+, profiferating CD4+ T cells, and proliferating CD8+ T celis for each condition.

Table 6
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Treatments

HEK-293-WT HEK-293-B7-H4

Palivizumab | 1D11 2F9V18 | Palivizumab | 1D11 2F V18
% Population

\ 78240 4 §1 1408 | 801420 To1+1 4

3ive cells

85.6+-11.2 827464 | 7704106 | 95.5:2.8 962433 | 96 3+1.5

69.0+5. 1 70,5424 | 48.3+4. 583 4
D45+ " - , , - - -

43.0411.0 432495 | 46.0452 | 50.143.7 461455 | 43.6+41.9
*Proliferating 32.9+£2.6 35943 1 14.0:1.6 201460
Cha+ 77473 301420 | 349481 | 3421 71404 |41<18
“Proliferating 95+1.6 1E.0+09 134405 5.5+1.6
D&+ 3508 58+1.2 | 51418 11206 04402 |1.1+05

¢ Gated on single; ® Gated on live cells; ° Gated on single/live cells/CD45+

884] As shown in Table 6, the proportions of proliferating CD4+ cells and proliferating CD8+
T cells decreased significantly when the T cells were cultured with HEK-293-B37-H4 cells as
compared to HEK-293-WT cells in the control group {palivizumab) (stadent’s t-test;, P<0.001
and P<0.05, respectively). Treatment with 1311 B7-H4 or 1604(+K} (B7-H4 2F9VI8)
antibody did not significantly restore proliferation o either CD4+ T cells or CD8+T cells. Thus,
the XMT-1604(+K) (B7-H4_2F9V18) did not inkubit the anti~-proliferative effect of HEK-293-
B7-H4 cells on cocultured CD4d+ or CD8+ T cells.

Example 28: Binding of Variant B7-H4 Cytotexic Drug Antibedy-Dirug Conjugates to B7-
H4 Protein by ELISA

i885] Binding of ADC DAR 6 conjugates generated from B4-H4 2F9 Variants XMT-
1603(+K); Conjugate 3}, B7-H4 2F9V11 Conjugate 6, B7-H4 2FOV17 Conjugate 7, XMT-
1604(+K); Conmjugate 1-1, and Conjugate 8-1, the corresponding unconjugated antibodies,
nonbinding control ADC Conjugate 9-1 and nonbinding control mAb (Palivizumab}, to B7-H4

protein by ELISA was conducted as described in Example 23 except that the wells were blocked
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by imcubation with blocking buffer (4% BSA in PBS) and a range of dilutions {0.0013 nM to
100aM; 5-fold serial dilutions in 1% BSA in PBS) of the B7-H4 test articles and nonbinding
controls were used. Table 7 summarizes the binding values (ECso).

Tabie 7

Test Articles 87-H4 Binding Values
E(:sn {iﬂ\fi}
XMT-1603(+K) 637
B7-H4 2F9V7
Conjugate 3 0.21
B7-14 2F9Vil 0.11
Conjugale & 0.25
B7-H4 2F9V17 0.061
Conjugate 7 0.26
NMT-1604(+K) 513
B7-H4 2FOVI8
Conjugate 1-1 0.23
1R 0.52
Conjugate 8-1 0.41
Conjagate 9-1 =100
Palivizumab >100

[886] As s shown in Table 7, ECsp values of antibody-drug conjugates made with B4-H4 2F9
variant antibodies XMT-1603(+K) (B7-H4_2FOV7), B7-H4 2F0V11, and XMT-1604(+K) (B7-
H4 2F9V18), and 1D11 had similar binding values (within 2.5-fold) of the corresponding
unconjugated antibody, Binding of Conjugate 7 was shown to be greater than 4x less potent than
its unconjugated antibody B7-H4 2F9V17. Lack of binding observed with control antibodies
and their corresponding ADCs indicates the binding specificity of the B7-Hd-targeting

antibodies and ADCs.

Example 29: Binding of XMT-1603 (B7-H4 ZFOVT) and XMT-1604 (B7-H4 2FOVIE)
Cytotexic Drug Conjugates to Human B7-H4 Protein by ELESA

{887] Binding to human B7-H4 protein by XMT-1603(+K) (B7-H4_2F9V7), XMT-1604 (+K)
{(B7-H4 2F9V18), and their corresponding cytotoxic drug conjugates were tested by ELISA as

described i Example 23 except a range of dilutions {(4.0013 nM to 100nM; 3-fold senal
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dilutions i 1% BSA 1n PBS) of the test articles were used. Test articles were Conjugate 5,
Conjugate 4, Conjugate 13, Conjugate 2-1, Conjugate 1-2, and Conjugate 12. Conirols used in
this study included nonbinding antibody and nonbinding control ADCs Conjugate 10, Conjugate

9-2, and Conjugate 14 (Dolaflexin DARI0.9). Table 8 summarizes binding values (ECso).

Table 8
Test Articles B7-H4 Binding Values
ECso (nhi}

XMT-1603 B7-H4 2F9V7 0.45
Conjugate 13 (.76
Conjugate 4 (.54
Conjugate 3 0.51
XMT-1604 B7-H4 2F9VI8 0.35
Conjugate 12 0.53
Conjugate 1-2 (.36
Conjugate 2-1 0.28
Conjugate 9-2 >100
Conjugate 18 >100
Conjugate 14 >100
Palivizumab >100

[888] As s shown in Table 8, ECso values of conjugates made with B4-H4 2F9 varant
anttbodies XMT-1603 B7-H4 2FOV7 and XMT-1604 B7-H4 2F9V I8 were similar {within
twotold) of their unconjugated antibodies. Lack of binding observed with control antibodies

indicates the binding specificity of the B7-Hé-targeting antibodies and ADCs.

Example 30: Binding of XMT-1604 B7-Hd 2FOVI8 and Cytotoxic Drug Conjugates to
B7-H4 Proteins from human, monkey, rat, and mouse by ELISA

{88%] Binding to B7-H4 protem from human, monkey, rat, and mouse B7-H4 by XMT-1604
(B7H4 2F9V18), and the corresponding cvtotoxic drug conjugates were tesied by ELISA as
described in Example 23. Proteins used in these studies were: human B7-H4 (R&D Systems;
6576-B7-050}, monkey B7-H4 (Creative Biomart, VIUN1-1519R), rat (R&D Systems 10085
B7), and mouse {Creative Biomart, VIUN1-1519R}. Test articles were Conjugate 2-1,

Conjugate 1-2, and Conjugate 12, Controls used in this study mcluded nonbinding hu-lgGl
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antibody and nonbinding control ADCs Conjugate 16, Conjugate 9-2, and Conjugate 14, Table 9
summarizes the binding values (ECso}. For human, monkey, rat, and mouse B7-H4. The results

are a mean of two studies.

Table 9
Mean B7-H4 Binding Values
ECS‘) {ﬂ]\fi}

Test Articles Human Monkey Rat Mouse

XMT-1604 G.24 .17 0.19 0.30

B7-H4 2F9Vi8

Conjueate 12 G.30 0.24 0.15 (.50

“onjag
Conjuzate 1.2 621 621 015 038
Conjugate 2-1 6.20 0.17 0.13 .52
Conjugate 9-2 > 100 >100 >100 >100
(\miu;}ate 10 ~100 >160 100 =100
Conjuzate 14 >100 >100 >100 >100
Palivizumab >100 >100 >100 >100

1896 As shown in Table 9, binding values for XMT-1604 (B7H4 2F9V18), and the
corresponding cytotoxic drug conjugates Conjugate 12, Conjugate 1-2, and Conjugate 2-1 were
similar to each other across the four species tested. The range of ECso values is between 0.20
and 0.30 oM for binding to human B7-H4 protein, 0.17 and 0.24 oM for monkey protein, ¢.13 to
0.18 nM for rat protein, and 0.3 10 0.52 oM for mouse protein.  Control cytotoxic drug

comjugates and antibody showed no binding to B7-H4 proten.

Example 31: Binding Affinity of XMT-1604 B7-H4 2FOVIS and Cytotoxic DBrug
Conjugates to Human B7-H4 Protein by Octet

[891] Binding kinetics of two batches of XMT-1604 B7-H4_2F9V18 — batch 1, and its XMT-
cytotoxic drug coniugates Conjugate 2-1, Comjugate 1-2, and Conjugate 12, and XMT-1604 B7-
H4 2FOV18-baich 2 and its cytotoxic drug conjugaies and Conjugate 2-2, Conjugate 1-3, 1o
human B7-H4 were evaluated by Biolayer Interferometry {Octet) as desceribed 1n Example 23
Table 10 summarizes results, For human, monkey, rat, and mouse B7-H4. The results for XMT-
1604 B7H4 2F9VI8 - batch 1, Conjugate 12, Conmugate 1-2, and Conjugate 2-1 are the mean of
three studies, and XMT-1604 B7-H4 2F9V18 — batch 2, Conjugaie 2-2 and Conjugate -3 were

analyzed once,
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Test Articles

Ka (M)

Koa (M157)

Yot {5°1)

KMT-1604
B7H4 2F9VIS
Batch 1

2.STE-08 4 1.08E-08

B 13E+04 & 1 .64E+04

1.94E-03 + 5.73E-04

Conjugate 12

29E-08 + 1.226-08

8.31E+04 £ 1.20E+04

1.81E-03 £ 8. 36E-04

Conjugate 1-2

1.87E-08 = 9. 11E-09

1.09E+05 & 1.68E+04

1.93E-03 & 7.14E-04

Conjugate 2-1

2.56E-08 £ 2.10E-08

1028405 & 5. 75E+04

1.80E-03 + 5.50E-04

XMT-1604
B7H4 _2F9V1S

2.15E-08

9.34E+04

2.01E-03

Batch 2
Conjugate 1-3 2.51E-08 S S1E+04 2.14E-03
Conjugate 2-2 2.31E-08 1.06E+0S 2.44E-03
1892] As is shown in Table 10, Ky, kon, and ko values of XMT-1604 (B7H4 2FOV1§

cytotoxic drug conjugates and XMT-1604 B7H4 2F9V18 antibody were similar to the

unconjugated antibodies. For XMT-1604 B7H4 2F9VI18E - batch fand its conjugates Conjugate

12, Conjugate 1-2, and Comgugate 2-1, Ky values range between 1.87E-08 to 2.56E-08 M, ky,

values between 8.13E+04 to 1.09E+05 M5, and ks values between 1.80E-03 to 1.94E-03 7.

For XMT-1604 B7H4 2F9V18 — batch 2 and s cytotoxic drug conjugates Conjugate 1-3 and

Conjugate -2, Kq values are between 2.15E-08 to 2.51E-08 M, kon values between 8. 51E+04 to

LOGE+0S, and koxr values between 2.01E-03 10 2.44E-03.

Example 32: Cellular Binding Assay for XIMT-1604 (B7-H4 2F9V1i8) B7-H4 Cytotoxic

Drug -Drug Conjugates by FACS

[893]

Cell surface binding to human B7-H4 by XMT-1604 (B7-H4 2F9V18) and its

conjugates Conjugate 2-1, Conjugate -2, and Conjugate 12 were evaluated by flow cytometry

Controls used n this study mcluded nonbinding bu-IgGl antibody, Pabivizumab, and ADCs

Conjugate 18, Conjugate 9-2, and Conjugate 14,

1894]

Binding of test articles to the cell lines MX-1 and HEK-293 cells stably transfected with

human B7-H4 and untransfected HEK-293 cells was gvaluated using a MACSQuant flow

cytometer (Miltenyi Biotec, Bergisch Gladbach, Germany) as described in Example 24 except
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test articles were evaluated at a conceniration of 0.0013 nM to 100 nM, 5-fold serial dilutions in
1% BSA i PBS. MX-1 cells were grown as described in Example 24, HEK-293-B7-H4 cells
were grown in EMEM (ATCC), 10% FBS, 1% penicillin/streptomycin, and 3pg/ml puromyein
{Life Technologies) and untransfected HEK-293 cells were grown in EMEM, 10% FBS, 1%
penicillin/streptomycin. Table 11 summarizes the ECsy values of test articles on the surface of
MX-1, HEK-293-B7-H4, and HEK-293 ceils. Results are mean values for two replicate

experiments for each test article.

Table 11
MX-1 HEK-293-87-4 | hmsiected
Test Article Binding ECso, Binding Bi;i diﬁ?g
ni ECse, nM ECs, 0 M
KMT-1604 ey -

B7-H4 2F9V1R L2 245 ~100
Conjugaie 12 216 2.37 >100
Conjugate -2 112 1.84 >100
Conjugate 2-1 118 1.57 >100
Conjugate 92 >100 >100 >100
Conjugate 19 >100 >100 >100
Conjugate 14 >100 >100 >100
Palivizumab >100 >100 >100

[895] As shown in Table 11, the binding of XMT-1604 (B7-H4_2F9V18) to MX-1 and HEK-
293-B7-H4 cells were very similar to that of 1s cytotoxic drug conjugates Conjugate 12,
Comjugate 1-2, and Conjugate 2-1 {(all within twofold). Nonbinding control antibody and its
cytotoxie drug comugates did not bind to MX-1 or HEK-293-B7-H4 cells, and none of the test
articles bound to untransfected HEK-293 cells. These results indicate specific, potent binding of

XMT-1604 (B7-H4 2FOV18) and its eytotoxic drug conjugates to cell surface B7-H4,

Example 33: Cytotoxicity Assay for XMT-1604 (B7-H4 2F9V18)- Cytotoxic Drug
Conjugaies

[896] Antiproliferative activity of XMT-1604 (B7-FH4 2F9V18) cytotoxic drug conjugates
were tested 1n a cytotoxicity assays. Test cytotoxic drug conjugates were Conjugate 2-1,
Conjugate 1-2, Conjugate 1-3, and Conjugate 12, Controls used in this study included
nonbinding control conjugates Conjugate 19, Conjugate 9-2, and Conjugate 14,

{897} Cytotoxicity assays were performed using HEK-293-B7-H4 and untransfected HEK-293
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cells in vitro using CeliTiter-Glo®™ (Promega Corp). Cells were plated at a density of 2,000 cells
per well in white-walled (volume) 96-well plate and allowed to adhere overnight at 37°C ina
humidified atmosphere of 5% CO;. Cells were incubated with increasing concentrations of the
test articles. Three days later, or five days later for CAMA-1 cells, Cell Titer-Glo® reagent was
added to the wells at room temperature. The luminescent signal was measured after 10 minutes
using a SpectraMax MS plate reader (Molecular Devices). Dose-response curves were generated
using Graphpad Prism software. ECso values were determined from four-parameter curve fitting,
Table 12 summarizes the ECso values. Values shown are mean values for two replicate

experimenis for each test article.

Table 12

‘CANL%F HEK-293-B7-Hd Un tmns{fcmd HEK-
Test Article Cytotoxicity Cytotoxicity _ “_93. .

ECso, M ECso. nM Cytotoxicity

R ECs0, nM

Conjugate 12 0.82 139
Conjugate §-2 0.85 122
Conjugate 1-3 0.052
Conjugate 2-1 0.45 145
Conjugate 9-2 11.8 144 190
Conjugate 10 259 190
Conjugate 14 219 105

1898} As shown in Table 12, for CAMA-1 cells, Conjugate 1-3 was more than 200 fold more
potent than Conjugate 9-2. For HEK-293-B7-H4 cells, Conjugate 12, Conjugate 1-2, and
Conjugete 2-1 showed simlar cytotoxic potency {within twofold), whereas nonbinding control
conjugates, Conjugate 9-2, Conjugate 18, and Conjugate 14 were more than 100x less potent. In
untransfected HEK-293 cells, which do not express B7-H4, all conjugates showed similar ECso
values {within twofold) that were greater than 100 nM. Results of these studies mdicate specific,

potent induction of cellular cytotoxicity by B7-H4 conjugates.

Example 34: Binding of XMT-1604 (B7-H4 2K9V18) and 1011 STING Agonist Conjugates
to Recombinant Human B7-H4 Proetein by ELISA

1899] The binding of XMT-1604 (B7-H4 ZFOV18) and its STING agonist conjugate,
Conjugate 15 and Conjugate 19, to recombinant human B7-H4 protein was conducted by ELISA
as described in Example 23 except that the wells were blocked by incubation with blocking

buffer (3% BSA in PBST) and a range of dilutions for the test articles from 0 to 100 oM {(4-fold
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serial dilutions i 1% BSA n PBST) was used. Other test articles in this study are 1011 antibody
and 1ts STING agonist conjugate (Conjugate 16, Conjugate 18 and Conjugate 20}, non-binding
antibody (palivizumab) and its STING agomist conjugate, Conjugate 17 . Table 13 summarizes
the binding values {ECso).

Tabie 13

Test Article Binding to
Huaman B7-H4 Protein

FCsp, nVL
1D 0.86
Conjugate 16 1.08
B7-H4 2FovV1g 0.50
Conjugate 13 .99
Conjugate 26 1.54
Conjugate 18 0.76
Conjugate 19 0.47
Palivizumab >100
Conjugate 17 >100

{906} As shown in Table 13, the ECso values of the Conjugate 15, Conjugate 16, Conjugate 18,
Conjugate 19, and Conjugate 28 of 0.991.08 uM, 0.76, 0.47, and 1.34 respectively were
comparable whereas the control anttbody and its conjugate did not show any binding. These
results indicate specific binding of XMT-1604 (B7-H4 2FOV18) and #ts conjugates to human
B7-H4 protein.

Example 35: Cellular Binding Assay of XMT-1604 (B7-H4 2F9V18) and 1D11 STING
Agonist Conjugates by FACS

1901} The cell surface binding of XMT-1604 (B7-H4 2F9V18) and its conjugate (Conjugate
18, Conjugate 15-1 and Conjugate 26) to MX-1 cells were assessed using a MACSQuant flow
cytometer {Miltenyi Biotec, Bergisch Gladbach, Germany). Controls used in this study included
1D11 antibody and its conjugates {Conjugate 16 and Conjugate 19) and non-binding antibody
{palivizumab) and its conjugate, Conjugate 17, The experiment was performed as described in
Example 24 except cells were incubated on ice for 2 hours with a range of concentrations from
0.0122 aM to 200 nM (4-fold serial dilutions) of the test articles in a total volume of 100 pl
medium amended with 6% goat serum. The cells were washed with ice cold PBS (2x), pelleted at
1,000 x RCF between each wash step, and resuspended in RPMI-1640 with 2% goat serum (100

L} and a secondary fluorescently labeled antibody, Alexa Fluor® 647-labelled goat anti-human
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igG (6 pe/mL, Life Technologies) for 1 hour on ice. The cells were washed with ice cold PBS
{2x) and resuspended 1n ice cold PBS with 1% paraformaldehyde (100 pL). The fluorescence per
cell was determined by analyzing 10,000 cells for each treatment on the flow cytometer. Table
14 semmarizes the ECso values of the antibodies and their corresponding STING agonist

conjugates for binding to the MX-1 cells.

Table i4
Test Article Binding to
MX-1 cells
ECs0, nM
1D 8.83
Conjugate 16 7.51
B7-H4 2FOV18 1.13
Conjugate 15 1.70
Conjugate 20 1.69
Conjugate 15-1 0.99
Conjugate 19 3.49
Palivizumab >200
Conjugate 17 >200

{9021  As shown in Table 14, the binding of XMT-1604 (B7-H4 2FSV18) and s conjugate
{Conjugate 15, Conjugate 151 and Conjugate 28} to MX-1 cells was comparable and their ECsp
values were greater than those observed for 1D11 antibody and its conjugates {Conjugate 16 and
Conjugate 19} (within 2-4-fold). Non-binding control antibody (palivizemab) and its conjugate,
Conjugate 17, did not bind to MX-1 cells. These results indicate specific bow nM binding of B7-
H4 2F9V18 and its conjugates, Conjugate 15, Conjugate 15-1 and Conjugate 28 to cell surface

B7-H4.

Example 36: STING Activation In Vitre Functional Assay of XMT-1604 (B7-H4 2F9V1i8)
and 1B11 STING Agonist Conjugates Using Canecer Cell/THPT Luciferase Reporter Cell
Co-Cultures

{903} The induction of the STING pathway in immune cells by B7-H4-targeted STING agonist
conjugates was evaluated by a cancer cel/THP1-IRF3-Luciferase reporter cell co-culture assay.
MX-1 cells were seeded in 96-well CellBind surface tissue culture plates (17,000 cells/well} and
allowed to attach for 4 hours in RPMI-1640 medium with 10% FBS and 1%

peniciliin/streptomnyein. A range of dilutions (0.01 oM to 100 oM based on pavioad,; 4-fold serial
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dilutions in growth medium) of conjugates: Conjugate 15, Conjugate 16, Conjugate 19,
Conjugate 28, Conjugate 158-1, Conjugate 15-2, and Conjugate 17 or free STING agonist
{prepared as described in US 11,155,567} were added to each well and the plate was incubated
for 20 min at 37 °C. THP1-Dual™ Cells (lnviveGen) {50,000 cells} were then added to each well
and the incubation continued for 24 hours at 37 °C in a humidified atmosphere of 5% C0s. Cell
culture supernatants (20 pL) from each incubated sample was added to resuspended QUANTL-
Luc (InvivoGen) {50 pl) and the luminescent signal was measured immediately using a
SpectraMax M5 plate reader (Molecular Devices). The ECso values were determined from the
dose response curve. Table 15 provides the ECse values in THP1-Dual cells co-cultured with

MX-1 cancer cells.

Tabie 15
Test Article THPI-Dual cells/BX-1
co-cultures
ECss, nM
Conjugate 16 0.53
Conjugate 13 0.34
Conjugate 19 0.29
Conjugate 26 0.83
Conjugate 15-1 018
Conjugate 15-2 (.46
Counjugate 17 >100
STING agonist >100

984} As shown m Table 15, both STING agonist conjugates, Conjugaie 18, Conjugate 16,
Conjugate 19, Conjugate 20, Conjugate 15-1, Conjugate 15-2, exhibited similar Luciferase
reporter activity with ECse values below 1 nM, and at least 200-fold lower than the non-binding
antibody {palivizamab} conjugate, Conjugate 17, and free STING agonist, respectively. Thus,
B7-H4 2FoV1i8 STING agonist conjugate demonstrates target specificity and a role of Fe

receptor mediated delivery to immune cells {THP1) for activity.

Example 37: Tumeor Growth Response to Administration of B7-H4 2F9 Cytotoxic Drug
Conjugates in MX-1 TNBC Xenograflt Mouse Model

{905} Female athymic nude mice were implanted subcutanecusly with MX-1 human breast
cancer xenograft tumor fragments (~1 mm’ per mouse). Animals were randomized into treatment

groups when tumor volumes were between 63-196 mm’ {mean = 119-123 mm’/group)
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{n=10/group). Vehicle, Conjugate 9-1 (2.46/0.075 or 4.92/0.150 mg/kg)}, Conjugate
13{2.28/0.075 or 4.56/0.150 mg/ke), Conjugate 3 {2.30/0.075 or 4.60/0.150 mg/kg), Conjugate 6
{2.30/0.075 or 4.61/0.150 mg/kg}, 3740 (2.30/0.075 or 4.60/0.150 mg/kg) or Conjugate 1-1
{2.30/0.075 or 4.60/0.150 mg/kg) were dosed intravenously on day 1 (all doses are given by
antibody/ payload). No significant body weight loss or chinical observations were noted.

(906 FIG. 7 provides the results for the tumor volumes of MX-1 tumor-bearing mice treated
with B7-H4 2F9 eytotoxic drug conjugates: Conjugate #-1, Corjugate 11, Conjugate 3,
Conjugate 6, Conjugate 7 and Comjugate -1, Treatment with Comjugate 13 2.28/0.075 mg/kg
resulted in 4 CRs. Treatment with Conjugate 3 2.30/0.075 mo/kg resulted in 1 PR and 1 CR.
Treatment with Conjugate ¢ 2.30/0.075 mg/kg resulted in 1 PR, 2 CRs, 1 TFS. Treatment with
Conjugate 7 2.30/0.0753 mg/kg resulted in 1 PR, 3 CRs, 1 TFS. Treatment with Conjugate 1-1
2.30/0.075 mg/ke resulted in 2 PRs, 1 CR, 1 TFS. Treatment with Conjugate 11 4.56/0.150
mg/kg resulted in 1 PR, 9 CRs, 4 TFS. Treatment with Conjugate 34.60/0.150 mg/kyg resulted in
10 CRs, 6 TFS. Treatment with Conjugate 6 4.61/0.150 mg/kg resulted n 10 CRs, 10 TFS.
Treatment with Conjugate 7 4.60/0.150 mg/kg resulted in 10 CRs, 8 TFS. Treatment with
Comgugate 1~1 4.60/0.150 mg/kg resulted in 10 CRs, 7 TFR. No other treatments induced a

FEETESSION TESponse.

Example 38: Tumor Growih Respounse to Administration of B7-H4 2FOVIS Cytetoxie
Drug Conjugates in MX-1 TNBC Xenograft Mouse Model

987} Female athymuc nude nuce were implanted subcutaneously with MX-1 human breast
cancer xenograft tumor fragments (~Tmro® per mouse). Animals were randomized into treatment
groups when tumor vohimes were between 75-221 mrn® (mean = 123.5 - 126 8 mm’/group)
{r=10/group). Vehicle, Conjugate 14 {2.57/0.150 myg/kg), Conjugate 82 (4.56/0.150 mg/kg),
Conjugate 10 (14.37/0.150 mg/kg), Conjugate 12 (2.26/0.150 or 0.75/0.050 mg/keg), Conjugate
1-2(5.37/0.177, 2.33/0.077 or 1.79/0.059 mg/kg), Conjugate 2-1 (13.45/0.150, 4.60/0.050, or
2.30/0.025 mg/ke) or XMT-1604 B7-H4 2F9V18 (13.80/0 mg/kg} were dosed niravenously on
day 1 (all doses are given by antibody/ by payioad). No sigrficant body weight loss or clinical
observations were noted.

908} FIG. 8 provides the results for the tumeor volumes of MX-1 tumor-bearing mice ireated

with B7-H4 2F9 cytotoxic drug conjugates: Conjugate 14, Conjugate 9-2, Conjugate 18,
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Conjugate 12, Conjugate 1-2, Conjugate 2-1, and XMT-1604 (B7-H4 2F0V18). Treatment with
Conjugate 14 2.57/0.150 mg/ke resulted in 1 CR, 1 TFS. Treatment with Conjugate 12
2.26/0.150 mg/kg resulted in 1 PR, Treatment with Conjugaie 1-2 5.37/0.177 mg/kg resulted in
10 CRs, 8 TFS. Treatment with Conjugate 1-2 2.33/0.077 mg/kg resulied in 1 PR, 2 CRs, 2 TFS.
Treatment with Conjugate 1-2 1.79/0.050 mg/kg resuited in 1 CR. No other treatments induced a

regression TespOnse.

Example 39;: Tumor Growth Response to Administration of B7-H4 2F9V18 Cytetoxic
Drug Conjugates in HBCx-19 Patient Derived Xenograft Model

(999 Female athymic nude mice were implanted subcutaneously with HBCx-19 human breast
cancer xenograft tumor fragments {(4x3 mm per mouse). Animals were randomized nto
treatment groups when tumor volumes were between 75-221 mm® (mean = 123.5 — 126.8
mm’/group) (n=10/group). Vehicle, Conjugate 1-2 (1.79/0.059 or 5.37/0.177 mg/kg), Conjugate
-2 {4.56/0.150 rog/kg), Conjugate 2-1 {(4.60/0.050 or 13.45/0.150 mg/kg) or Conjugate 18
{14.37/0.150 mg/kg) were dosed atravenously on day 1 {(all doses are given by antibody/by
payload). No sigoificant body weight loss or clinical observations were noted.

918} FiG. 9 provides the results for the tumor volumes of HBCx-19 tumor-bearing roice
treated with B7-H4 2F9 cytotoxic drug conjugates: Conjugate 9-2, Conjugate 16, Conjugate 1~
21 and Conjugate 2-1. Treatment with Conjugate §-2 {5.37/0.177 mg/kg) resulted in 7 TFS
showing that this conjugate was the most efficacious. No other treatments induced an anti-tumor

FESPONSe.

Example 40: Tumor Growth Response to Administration of B7-H4 2F9V18 Cytetoxie
Drug Conjugates in HBCx-24 Patient Derived Xenograft Model

911} Female athymic nude mice were implanted subeutaneounsly with HBCx-24 human breast
cancer xenograft tumor fragments (4x3 mm per mouse). Animals were randomized into
treatment groups when tumor volumes were between 62.5 - 256 mm” (mean = 141,40 - 14925
mm’/group) (n=10/group). Vehicle, Conjugate 14 (2.57/0.150 mg/kg) , Conjugate 9-2
{4.56/0.150 myg/kg}, Conjugate 16 (14.37/0.150 mg/ke), Conjugate 12 (2.26/0.150 or 0.75/0.050
myg/ke), Conjugate 1-2 (4.56/0.150, 2.30/0.076 or 1.52/0.05 mg/kg), Conjugate 2-1 (13.45/0.150,
4.60/0.050, or 2.30/0.025 mg/kg) or XMT-1604 (B7-H4 2F9V1B) {13.80/0 ma/kg) were dosed

ol
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mtravenously on day 1 {all doses are given by antibody/ by payload). No significant body
weight loss or clinical observations were noted.

1912} FIG. 10 provides the results for the tumor volumes of HBCx-24 tumor-bearing mice
treated with B7-H4 2F9 cytotoxic drug conjugates: Comjugate 14, Conjugate 9-2, Conjugaie 10,
Conjugate 12, Conjugate 1-2, Conjugate 2-1, and XMT-1604 (B7-H4 2F9V18). Treatment with
Comjugate 12 (2.26/0.150 mg/kg) resulted in 3 PRs, 6 CRs, 1 TFS. Treatment with Conjugate 1-
2 {1.52/0.050 mg/kg( resulted 1n 5 TFSs. Treatment with Conjugate -2 {2.30/0.076 mg/kg)
resulted in 3 PRs and 4 CRs. Treatment with Conjugate 1-2 (4.56/0.150 mg/kg) resulted in 10
CRs, and 3 TFS. Treatment with Conjugate 2-1 (4.60/0.050 mg/kg) resulted in 5 TSs. Treatment
with Conjugate 2-1 {13.80/0.150 mg/ke) resulted in 7 TSs. No other treatments induced an anti-

Tumor response.

Example 41: Plasma Exposure of total drug in MX-1 tumor Mice after Administration of
B7-H4 2F9V18 Cyiotoxic Drug Conjugates

913} Female athymuc nude nuce were implanted subcutaneously with MX-1 tumor fragments
{n=4 for each group). Comgugate 12 (2.26/0.150 or 0.75/0.050 mg/kg), Conjugate 1-2
{5.37/0.177, 2.33/0.077 or 1.79/0.059 mg/kg) or Conjugate 2-1 (13.80/0.150, 4.60/0.050, or
2.30/0.025 mg/kg) were dosed intravenously on day 1 {all doses are given by antibody/pavicad).
Tatl srup blood samples (0.04 mlL) were collected at the following time points: 1S minutes, 24
hours (Day 2), 72 hours (Day 4), 168 hours (Day 8), 240 hours (Day 11), and 336 hours (Day 15)
after dosing. Blood was processed to plasma with KoEDTA anti-coagulant for collection.
Samples were snap frozen and stored at -80 °C unti} shipment.

914} Total antibody was measured using an MSD-ECL sandwich immunoassay. Conjugated
drug was measured by LC-MS after the samples were immunocaptored using generic anti-human
F¢ magnetic beads and treated with sodium hydroxide in order to release the conjugated drug,

Tables 16 and 17 gives the PK parameters for toal antibody and conjogated drug respectively

Table 16
Test Articl B x | Half if ; . .
et Artices mAb ’E{j:;iead (xi::z:;) ;:im!) ) AUCw C1_obs Vss_obs
BB g/ 4] RAY . * ¥/ } . ,
(mg/ke) {(ng/mi*day} | (mbL/day/kg) | (mL/kg)
Conjugate 12 2.26/0.150 39700 3.48 122000 18.6 86.7
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O s o (ﬁf::; | T | AvCs Clobs | Vss_obs
‘ (n;igfiéyg) B e (ng/mi*day) | (mbl/day/kg) | (ml/kg)
Conjugate 12 (.75/0.050 12900 2.10 27500 27.5 79.2
Conjugate -2 S.38/0.177 37600 7.79 579000 9.89 98.0
Conjugate -2 2.33/0.077 38800 4.90 173000 14.4 92.0
Conjugate §-2 1.79/0.059 26900 2.73 810060 24.5 94.4
Conjugate 2-1 13.45/0.150 236000 3.93 1240000 11.2 128
Conjugate 2-1 4.48/0.050 77300 428 287000 17.9 98.9
Conjugate 2-1 2.24/0.025 33300 3.08 104000 23.0 104
Table 17
Fest Articles m Ah%?;tti()’&d {:jzz;) H;z;ih;‘e AUCw Cl _obs Vss_obs
(n;g/igﬂ} : = eay (ng/mi*day) | (mL/day/kg) | (mb/kg)
£,

Conjugate 12 2.26/0.150 3010 278 6960 21.6 78.6

Comjugate 12 | 0.75/0.050 1030 268 1980 25.6 78.9

Coniugate 12 | 5.38/0.177 3030 6.23 14200 12.9 103

Conjugate 1-2 3 33/0.077 1330 3.8% 4830 166 86.1

Conjusate 1-2 1.79/0.059 387 3.12 2530 25.0 102

Conjugate 2-1 | 13.45/0.150 2630 6.44 11500 13.1 110

Conjugate 2-1 | 4.48/0.050 23 3.52 2900 188 86.2

Conjugate 2-1 | 2.24/0.025 438 3.24 1210 217 21.2

[913]

For total antibody, Conjugate 12, Conjugate 1-2 and Conjugate 2-1 appear to have dose

proportional Cuax. Al test articles appear to demonstrate a decrease in clearance as the doses are

inereased. Conjugate 1-2 has comparable clearance to Conjugate 2-1 at different dose levels, yet

with low exposure {AUC) of antibody due to DAR difference and equal pavioad dosing.

[916]

For antibody conjugated drug, Conjugate 12, Conjugate 1-2 and Conjugate 2-1 appear o

have dose proportional Crux. Conjugate 12 with payload doses of 0.15 mg/kg and 0.05 mg/kg,

was observed to have lower exposure and faster clearance, compared to Conjugate 1-2 and

Conjugate 2-1. Conjugate 1-2 has comparable exposure and clearance to Conjugate 2-1 at
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Example 42: Plasma Exposure of total drug in MX-1 tumeor Mice after Administration of

B7-H4 2F9 Cytotoxic Drag Conjugates

917}

{n=4 for each group). Vehicle, Conjugate 11 (4.56/0.150 mg/kg), Conjugate 3 (4.60/0.150

Female athymic nude mice were implanted subcutanecusly with MX-1 tumor fragments

mg/kg), Conjugate 6 (4.61/0.150 mg/ke), 3740 (4.60/0.150 mg/kg) or Conjugate i-1 {(4.60/0.150

mg/kp) were dosed intravenously on day 1 {all doses are given by antibody/payioad). Tatl snip

blood samples {0.04 mL) were collected at the following time points: 15 nmnutes, 24 hours (Day

2}, 72 hours (Day 4}, 168 hours (Day 8}, 240 hours (Day11), and 336 hours (Day 13) after

dosing. Blood was processed to plasma with KboEDTA anti-coagulant for collection. Samples

were snap frozen and stored at -80 °C until shipment.

{918}

Total antibody was measured using an MSD-ECL sandwich immunoassay. Total drug

was measured by LO-MS after the samples were directly treated with sodium hydroxide in order

to release the conjugated drug. Tables 18 and 19 gives the PK pararoeters for total antibody and

total drug respectively

Tabie 18
Test Articles " Ah%?;;m J (igf;":;’ }'iggii‘;"' AUC® Clobs | Vss_obs
=/ ! J e L e  Jdavik K
(mg/ks) {(ng/mi*day} | (mL/day/kg) | {(mi/kg)
Conjugate 11 4.55/0.150 707060 715 413660 11.0 110
Conjugate 3 4 60/0.150 80800 812 S12000 8.98 103
Conjugate 6 4.61/6.150 87560 12.6 7660600 0.02 105
Conjugate 7 4 60/0.150 84500 993 SSRGOO 8.24 111
Conjugate 1-1 4.60/0.150 78500 735 436000 10.5 107
Table 19
Test Articles Pose Cmax Half life
mAb/Payloa | (ng/ml} {day) AUCx i obs ¥ss_obs
d {(ag/mi*day)} | (mL/day/keg) | (mb/kg)
(mg/keg)
Conjugate 11 4 55/0.150 2530 529 11400 131 957
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Test Articles Dose Cmax Half life
mAb/Payloa | (ng/ml) {day) AUCw i obs Vss_obs
d (ng/mi*day) | (mE/day’kg) | (mbl/kg)
{mg/kg)
Conjugate 3 4.60/0.150 2450 5.40 11300 13.3 997
Conjugate & 4.61/0.150 23560 7.74 15200 2.86 103
Conjugate 7 4.60/0.150 2530 $.51 14300 10.4 82.6
Conjugate 1-1 | 4.60/0.150 2480 5.40 12100 12.4 94.0

[918] For total antibody, all test articles have approximate comparable Cus, clearance and
exposure, expressed as AUCo. For conjugated drug, all test articles have comparable PK

parameters in terms of Cwax, clearance and exposure, expressed as AUC»,

Example 43: Tumor Growth Response fo Adminisiration of B7-H4 2F9V1I8 and 1D11
STING Agounist Drug Conjugates in MX-1 Xenograft Mouse Model

1928} Female CB.17 SCIHD mice were noculated subcutaneously with MX-1 human breast
cancer xenograft tumor fragments (~1 mm’ per mouse). Animals were randomized nto treatment
groups when tumor vohumes were between 63-108 mm” {(mean = 76.8-82 mm™/group)

(=1 0/group). Vehicle, Conjugate 17 {0.085/0.030 or 2.84/0.100 mg /kg}, Conjugate 16
{0.89/0.030 or 2.97/0.100 myg/ke), Conjugate 15 (0.85/0.030¢ or 2.83/0.100 mg/kg), or GABZI IV
STING agonist {5 mg/kg) were dosed intravenously on day 1 (alf doses are written as
antibody/payload).

1921} FIG. 11 provides the results for the tumor volumes of MX-1 tumor-bearing mice treated
with STING agonist drag conjugates: Conjugate 17, Conjugate 16, Conjugate 15 and GABZT IV
STING agonist. Treatment with Conjugate 17 (2.84/0.100 mg/kg) resulted in 1 CR; thus amimal
was classified as a tumor-free survivor at the time of study termination {day 60). Treatment with
Conjugate 16 (0.89/0.030 me/kg) resulted in 1 PR and 2 CRs; 1 TFS. Treatment with Conjugate
16 (2.97/0.100 mg/kg) resulied in 8 CRs, 6 TFS. Treatment with Conjugate 15 (0.85/0.030
mg/ke) resulted in 1 CR and 1 TFS. Treatment with Conjugate 15 (2.83/0.100 mg/kg) resulted
m 10 CRs, S TFS.  Treatment with dtABZE IV STING agomist (5 mg/kg) resulted in 1 CR. The

results show that Conjugate 15 (2.83/0.100 mg/kg) was the most efficacious.
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Example 44: Tomor Growth Response to Administration of B7-H4 2F0V18 Cytotoxic
Drug Conjugates in MX-1 TNBC Xepograft model

1922} Female athymic nude mice were implanted subcutanecusly with MX-1 human breast
cancer xenograft tumor fragments { lmm’ per mouse). Animals were randomized into treatment
groups when tumor volumes were between 75 to 196 mm” {mean = 125 — 128 mm /group)
{n=10/group). Vehicle, Conjugate 14 (2.57/0.150 mg/kg}, Conjugate 9-2 (4.56/0.150 mg/kg),
Conjugate 12 (2.26/0.150 or 1.13/0.075 mg/ks). Conjugate 1-3 (4.68 / 0.150 or 2.34 / 0.075
mg/kg), or Conjugate 2-2 (13.81/0.150 or 6.90/0.075 mg/kg) were dosed intravenously on day 1
{all doses are written as antibody/payload}. No significant body weight loss or chinical
observations were noted.

19231 FIG. 12 provides the results for the tumor volumes of MX-1 tumor-bearing mice ireated
with Conjugate 14, Conjugate 9-2, Conjugate 12, Conjugate 1-3, or Conjugate 2-2. Treatment
with Conjugate 12 (2.26/0.150 mg/ke) resulted in 1 CR. Treatment with Conjugate -3
{4.68/0.150 mg/kg) resulted m 10 CRs, 7 TFSs. Treatment with Conjugate 1-3 (2.34/0.075

mg/kg) resulted 1n 2 PRs. No other treatments induced a regression response.

Example 45: Plasma Exposure in Mice after Administration of B7-H4 2FMVIE Cytotoxie
Drug Conjugates

[924] Female athymic nude nuce were implanted subcutaneously with MX-1 human breast
cancer xenograft tumor fragments (~Imm’ per mouse). Vehicle, Conjugate 1-3 (2.32/0.07S;
4.65/0.15), Conjugate 2-2 (6.74/0.075; 13.5/0.15), or Conjugate 12 (1.13/0.075; 2.26/0.15) were
dosed intravenously as a single dose on day 1 {(all doses are written as antibody/payioad}. Tail
snip blood samples {0.04 mil} were collected at the following time ponts: 15 minutes, 24 hours
{Day 2), 72 hours {Day 4}, 168 hours {(Day 8), 240 hours (Day 11), and 336 hours (Day 15) after
dosing. Blood was processed to plasma with KZEDTA anti-coagulant for collection. Samples
were spap frozen and stored at ~80 °C until shipment.

[9258] Total antibody was measured using an MSD-ECL sandwich immunoassay. Conjugated
drug was measured by LC-MS after the samples were subjecied o ynmumocapture by an anti-
human IgG1 Fe antibody immobilized on magnetic beads, followed by AF-HPA release by
hydrolysis. Tables 20 and 21 gives the PK parameters for total antibody and conjugated drug,

respectively.
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Tabile 26
mfgb?gzimad Com (g/mb) |ty (00 méf ;::&‘) o Si;,?;k“) | % m |
{(mg/kg) = (mL/Ag)
Conjugate 1-3 | 2.32/0.075 37500 89.% 3650000 0.637 81.6
Conjugate 1-3 | 4.65/0.15 69600 154 16900000 0.425 931
Conjugate 2-2 | 6.74/0.075 106000 175 14500000 0.452 109
Conjugate 2-2 | 13.3/0.15 154000 141 21600000 0.623 128
Conjugate 12 | 1.13/0.075 11400 601 764000 1.61 134
Conjugatc 12 | 2.26/0.15 25800 65.8 2250000 1.00 100
Table 21
“‘Ab%;;“’ad Cos (ng/miy | b () (hﬁg«g;:i,) (n;’i?;:;;iw) . "
(mg/kg) R & (mL/kg)
Comjugate 1-3 | 2.32/0.075 1430 93.6 142000 0.529 75.9
Coujugate 1-3 | 4.65/0.15 2630 73.6 369000 0.486 68.2
Conjugate 2-2 | 6.74/0.075 1360 150 143000 0.524 102
Comjugate -2 | 13.5/0.15 1920 109 199000 0.735 109
Conjugatc 12 | 1.13/0.075 801 56.7 37900 1.98 163
Conjugate 12 | 2.26/0.13 1830 513 159000 138 108

{826} For total antibody, Conpugate 13, Conjugate 2-2, and Conjugate 12 appear to have dose
proportional Cuax. Conjugate 12 was observed to have lower exposure and faster clearance,
compared to Conjugates 1-2 and 2-2. Conjugate 1-3 has comparable clearance to Conjugate 2-2
at different dose levels, but with low exposure (AUC) of antibody.

9271 For antibody conjugated drug, Conjugate 1-3, Conjugate 2-2 and Conjugate 12 appear {0
have dose proportional Coux. Comjugate 12 was observed to have lower exposure and faster
clearance, compared to Conjugates 1-2 and 2-2. Conjugate 1-3 has comparable exposure and

clearance to Conjugate 2-1 at different dose levels.
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Example 46: Plasma Exposure in Cynomolgus Monkey after Administration of B7-H4 -
Cytotoxic Dreg Conjugates Stady

{928} Cynomolgus monkeys were injected intravenously with Vehicle, Conjugate 1-3
{2.81/0.09), or Conjugate 2-2 (8.28/0.09} by IV mfusion over 45 minutes {One male and one
female for each group}. Blood samples were collected predose and at 1 hour, 6 hours, 24 hours
{Day 1}, 96 hours (Day 5), 168 hours (Day 8}, 240 hours (Day 11), and 336 hours (Day 15}, and
504 hours (Day 22) after the end of mfusion. Blood was processed to plasma with K2-EDTA
anti-coagulant for collection. Samples were frozen on dry ice and stored at -80 °C until shipment.
1928} Total antibody was measured using an MSD-ECL sandwich immunoassay. Free drug
was measured by LC-MS. Conjugated drug was measured by LC-MS after the samples were
subjected to immunocapture by an anti-human IgG1 Fc antibody immobilized on magnetic
beads, followed by AF-HPA release by hydrolysis. Tables 22, 23, and 24 give the PK

parameters for total antibody, conjugated drug, and free drug respectively.

Table 22
Poge ] Vol
Test Articles  mAb/Payload] Cpy (ng/mL) ty, (hr) 'héU{?;‘::L) ( 5;:1};1; o v
(mg/kg) (g ALAITRE (mL/kg)
Conjugate 1-3 2.81/0.09 2570 112 312000 .295 47.4
Conjugate 2-2 8.28/0.09 2600 126 385000 (.286 517
Table 23
Pase ~ . Vol
AU ] 5
Test Articles  mAb/Payload] Cunw (8g/ml) ty; (hr) " :i {:;rx‘af'ﬁ y (m}%"il;}:‘l‘k 2
(mg/ke) (hemg/mt) AR L nike)
Conjugate 1-3 2880.09 69400 {61 2306800 0.243 56.7
Conjugate 2-2 8.28/0.09 189000 176 34906000 (.238 653
Tabie 24
Bose ) : Vol
Test Articles  imAb/Payloadi Cuw (B2/mL) ty; (Br) G}iﬂgmfm . E;(/;: hjkc'
(ﬂlg /kg) . RE/ML) §113 F/Kg) ( ik /kg)
Conjugate 1-3 2.81/0.09 0.508 329 187 N/A N/A
Conjugate 2-2 8.28/0.0¢ 1.03 N/A N/A N/A N/A
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[93¢] For total antibody, Conpugate 1-3 has comparable clearance to Conjugate 2-2 at different
dose levels. For comjugated drug, Conjugate 1-3 has comparable exposure and clearance io

Conjugate 2-2. Conjugate 1-3 and Conjugate 2-2 both have low levels of free AF-HPA.

Example 47: Plasma Exposore in Cynomolgus Monkey after Administration of B7-H4
STING Agonist Brug Conjugates Study

{931} Cynomolgus monkeys were injected ntravenously with Conjugate 15-2 (9.0/0.33) by 1V
mfusion over 45 minutes (one male and one female). Blood samples were collected predose and
at 1 hour, 6 hours, 24 hours {(Day 1), 48 hours (Day 2), 96 hours {(Day 5}, 168 hours (Day 8}, 240
hours (Day 11), 336 hours (Day 15}, and 504 hours (Day 22) after the end of infusion. Blood
was processed to plasma with K2-EDTA anti-coagulant for collection. Samples were frozen on
dry ice and stored at -80 °C until shipment.

{932 Total antibody was measured using an MSD-ECL sandwich immunoassay. Free drug
was measured by LC-MS. Conjugated drug was measured by LC-MS after the samples were
subjected to immunocapture by an anti-human IgG1 Fc antibody immobilized on magnetic
beads, followed by drug release by hydrolysis. Tables 25, 26, and 27 give the PX parameters for

total antibody, conjugated drug, and free drug respectively.

Table 25
Dose o 1 Yok
Test Articies  jmAb/Payipad] Cuw (ng/mb) f; (hy) Gﬁfgi‘;‘;m (mi;;’;’jkc,
(mglkg) armgmLl oL gk (mL/kg)
Conjugaic 15-2 |  9.0/0.33 191000 105 18200000 0.494 73.8
Table 26
Pose - . Vol
Test Articies  eAb/Payiead] Cou (Bg/mi) ty (e hﬁi;;;fn (m;;:;jk ,
(mglkg) (hrmg/mi R | niikg)
Conjugate 152 | 9.0/0.33 3540 9% .4 416000 0.794 107
Tabie 27
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Paose ) Vol
. N e A U{:inf (jlnhs s
Test Articles  mAb/Pavioad] Cow (8g/mL)y | tu (b ¢ ,
> ® (mglifg) max (19 o) (hrmg/mbl) | (mLduvkg (mLikg
Conjugate 15-21 9.0/0.33 40.1 107 462 N/A N/A

Example 48, Efficacy of B7-H4 2F9V18 Cytotoxic Drag Conjugate in an Unselected Series
of Haman Breast Primary Cancer Xenografis

9331 A panel of twenty-eight breast cancer patient-dentved xenograft models, (Champions
Oncology) annotated by the supplier by prior treatment history, and divided between TNBC and
ER-positive subtypes, was irmoplanted into athymic Nude-Foxnln mice. When the tumors reached
an average volume of 150-300 mm’, animals (n=3) were treated with a single intraveneous
administration of either Conjugate 1-3 ( 471 mg/kg/0.15 mg/kg, antibody/payload) or saline
vehicle on day 1. Tumor volumes were measured until the planned endpomt of mean tumor
volume of the control group of 1500 mm” or day 28. At the endpoint, xenografts, or tumor beds
{in the case of no palpable mass) were collected as formalin fixed paraffin embedded material.
Two additional ER positive models, originally proposed for this study, were excluded from
summary analysis due to unexpectedly rapid growth/ambiguous tumor origin {CTG-3277) or
very slow growth in vehicle animals (CT(G-2611).

1934} FIG. 13 shows the efficacy of Conjugate 1-3 ordered by median best response (MBR]),
broken out by receptor status {TNBC vs ER-positive}, as annotated by the vendor. The Y axis
shows the MBR achieved by each model and the X axis identifies the model 1D, In this study,
9/28 {32%) of breast carcinoma models achieved a median best response of 50% (shown as -0.5
on the Y Axis) or better following a single dose of Conjugate 1-3, and the anti-tumor effect of
MBR of 50% or more was more frequent in TNBC models 6/15 (40%) compared to ER-positive

models 3/13 (23 %).

Example 49, Protein and RNA Expression of B7-H4 in Mouse Primary Xenograft Tissues
[#35] Based on avauability of xenograft tissues from Example 44, RNA and Protein Analysis
were performed. RNA was extracted from FFPE samples using the Qiagen Rneasy FFPE kit
according to the manufacturers instructions. Samples were equalized based on nanodrop reading
and cDNA produced using the Thermeofisher SuperScript IV VILO Master Mix with exDNase

Enzyme. Gene expression assays were set up with the TagMan Fast Advanced Master Mux.
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ABI assay Hs01552471 gl was used for VICUNT. Hs99999903 m1 ACTB and Hs03929097 gl
GAPDH were used as endogenous controls. Expresston data was analyzed as AA Ct of the
average of amimals in each vehicle treated group (generally n=3) relative to a Universal RNA
control.

1936} IHC to detect B7-H4 expression was performed on a single vehicle treated animal from
each model Briefly, tissues were sectioned at 4 y onto positively charged slides and dried
overnight. Using the Leica BOND I platform, sections were baked, dewaxed and subjected to
antigen retrieval (LEICA BOND [H ER1+ Proteinase K). The primary B7-H4 antibody {Abcam
ab209242) was used at a concentration of 0.2 ug/mi {prepared in DAKO/Agilent diluent S3022).
Signal was detected using the Leica BOND Polymer Refine system/DAB chromogen. Slides
were evaluated by light microscopy and scored using H-Score and TPS methods.

[937] FIG. 14 shows the protein expression as evaluated by TPS score. There appeared to be an
efficacy/expression relationship. When TPS score was trellised by receptoer status, higher
expression was more hikely in models annotated as TNBC. A siroilar pattern was seen comparing

H score or relative RNA expression values to compound efficacy.

EQUIVALENTS
[938] The details of one or more embodiments of the wvention are set forth in the
accompanying description above. Although any methods and matenials sirotlar or equivalent to
those described herein can be used in the practice or testing of the present disclosure, the
methods and matenials are now described. Other features, objects, and advantages of the
disclosure will be apparent from the description and from the claims. In the specification and the
appended claims, the singular forms include phural referents unless the context clearly dictates
otherwise. Unless defined otherwise, all technical and scientific terms used heremn have the same
meaning as commonly understood by one of ordinary skill 1n the art to which this disclosure
belongs. All patents and publications cited n this specification are mcorporated by reference.
[939] The foregomng description has been presented only for the purposes of illustration and 13
not intended to fimit the invention to the precise form disclosed, but by the claims appended

hereto.
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What is claimed is:

1. An isolated antibedy that specifically binds B7-H4 comprising a variable heavy chain
complementarity determining region 1 {CDRH1) comprising the amino acid sequence
GFIVSRNY (SEQ ID NO: 2}, a variable heavy chain complementarity determining region 2
{CDRHZ) comprising the amino acid sequence IYGSGRT (S8EGQ ID NO: 3}, a variable heavy
chain complementarity determining region 3 (CDRH3)} comprising the amine acid sequence
ARDADYGLDV (SEQ ID NQG: 16) or the anmino acid sequence ARDADYGMDY (SEQ 1D NO:
10), a variable light chain complementarity determining region 1 {TUDRL1) comprising the amino
actd sequence QSVESSY (SEQ 1D NO: 53), a variable light chain complementarity deternuning
region 2 (CDRL2) comprising the amino acid sequence GAS (SEQ 1D NO: 54), a variable light
chain complementarity determining region 3 (CDRL3) comprising the amino acid sequence

QOYGSSPLYT (SEQ ID NO: 55).

2. The solated antibody of claim 1, wherein the solated antibody comprises a heavy
chain variable sequence comprising the amuno acid sequence of SEQ 1D NO: 44 and a light chain
variable sequence comprising the amino acid sequence of SEQ ID NO: 50,

3. The 1solated antibody of claim 1, wherein the solated antibody comprises a heavy
chain comprising the anuno acid sequence of SEQ 1D NG: 45 and a light chan comprising the

amine acid sequence of SEQ D NG: 52

4. The 1solated antibody of any one of the preceding claims, wherein the 1solated antibody
comprises a heavy chain variable sequence comprising the amino acid sequence of SEQ 1D NO:

22 and a hght chain variable sequence comprising the amino acid sequence of SEQ 1B NG 50.

5. The 1solated antibody of any one of the preceding claims, wheremn the 1solated antibody
comprises a heavy chain comprising the amino acid sequence of SEQ ID NG 23 and a hight

chain comprising the amino acid sequence of SEQ ID NO: 52,

6. The 1solated antibody of any one of the preceding claims, wherein the isolated antibody

is a monoclonal antibody.
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7. The 1solated antibody of any one of the preceding claims, wherein the 1solated antibody

15 a rabbit, mouse, chimeric, humanized or fully human monoclonal antibody.

8. The 1solated antibody of any one of the preceding claims, wherein the isolated antibody

is an Ig (5 isotype.

9, The 1solated antibody of any one of the preceding claims, wherein the 1solated antibody

1s an IgGGl isotype.

10. The 1solated antibody of any one of the preceding claims, wherein the isolated antibody
competes for specific binding to human B7-H4 with an 1solated antibody comprising a variable
heavy chain complementarity determining region 1 {CDRH1)} comprising the amine acid
sequence GFIVSRNY (SEQ 1D NG: 2), a variable heavy chain complementarity determining
region 2 (CDRH2) comprising the armowmo acid sequence IYGSGRT (SEQ ID NG 3), a variable
heavy chain complementarity deternuning region 3 (CDRH3) comprising the amino acid
sequence ARDADYGLDYV (SEQ 1D NG: 16), a variable light chain complementarnity
determining region 1 {CDRL1) comprising the amino acid sequence QSVSSSY (SEQ ID NO:
53), a variable hight chain complementarity determining region 2 {CDRL2) comprising the anmino
acid sequence GAS (SEQ ID NO: 54), a variable light chain complementarity determining region

3 {CDRL3) comprising the amino acid sequence QOYGRSPLYT (SEQ 13 NG: 55).

11, The isolated antibody of any one of the preceding claims, wherein the 1solated antibody
competes for apecific binding to human B7-H4 with an 1solated antibody comprising a heavy
chain vanable sequence comprising the amuno acid sequence of SE(Q ID NO: 44 and a hight cham
variable sequence comprising the amino acid sequence of SEQ ID NO: 50 or with an isolated
antthbody comprising a heavy chain comprising the amino acid sequence of SEQID NO: 45 and a

fight chain comprising the amino acid sequence of SEQ 1D NOG: 52.

12. A B7-H4 antibody-drug conjugate comprising the isolated antibody of any one of the

preceding claims.
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The conjugate of claim 12, comprising one or more Linker-Drug moisties covalenily
2 5 3 £

iinked to the targeting moiety, wherein:

14.

-
U

16.

each Linker-Dirug moiety comprises a Multifunctional Linker that connects the targeting
moiety to one or more Prug Units {e.g., one or more therapeutic agents (D)) through
intermediacy of a Releasable Assembly Unit for each Drug Unit, and connects a
hydrophilic group to the Drug Units of each Linker-Drug moiety;

the Releasable Assembly unit is capable of releasing free drug in proximity to a target
site targeted by the targeting moiety; and

the Multifunctional Linker comprises a peptide moiety between the targeting moiety and

the hydrophilic group, wherein the peptide moiety comprises at least two anuino acids.

A conjugate selected from any one of the conjugates of Table Al and Table A2

A conjugate selected from any one of the comjugates of Table B1 and Table B2,

A conjugate of clairg 12, being of Formula OXXVIT)Y:
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wherein
disis 2;

ANTIBODY is a B7-H4 modified antibody comprising a variable heavy chain
complementarity determining region 1 {CDRH1} comprising the amino acid sequence
GFIVSRNY (SEQ ID NO: 2}, a variable heavy chain complementarity determining region 2
{CDRHZ) comprising the amino acid sequence IYGSGRT (S8EG ID NO: 3}, a variable heavy
chain complementanty determining region 3 (CDRH3} comprising the amine acid sequence
ARDADYGLDV (SEQ ID N(: 16} or the amino acid sequence ARDADYGMDY (SEQ 1D NO:
10}, a variable light chain complemeniarity determuning region 1 {CDRL1) comprising the amino
actd sequence QSVSSKY (SEQ 1D NQO: 53), a variable light chain complementarity deternuning
region 2 {CDRL2)Y comprising the amino acid sequence GAS (SEQ 1D NO: 54), a variable light
chain complementarity determining region 3 (CDRL3) comprising the amino acid sequence
GOYGSSPLYT (SEQ ID NO: 55);

the Linker-Drug moiety is attached to the asparagine group at N297 of the B7-H4

antibody; and

336



WO 2022/147532 PCT/US2022/011119

15 GleNAg; AN is Fuc; and L is GalNAc.

17. A conjugate of claim 12, being of Formula XXXV}

IA \
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(XXXViH)

wherein
dis is an integer 2;

ANTIBODY is 2 B7-H4 antibody comprising: a variable heavy chain complementarity
determining region 1 {CDRH1} comprising the anmino acid sequence GFIVSRNY (SEQ 1D NO:
2}, a variable heavy chain complementarity determining region 2 (CDRH2} comprising the
amine acid sequence IYGSGRT (SEQ 1D NO: 3), a variable heavy chain complementarity
determuning region 3 {CDRH3) comprising the aming acid sequence ARDADYGLDY (SEQ ID
NO: 16) or the amine acid sequence ARDADYGMDYVY (SEQ 1D NO: 10), a variable light chain
complementarity determining region 1 {CDRL1) comprising the amino acid sequence QSVSSSY
(SEQ ID NO: 53), a variable light chain complementarnity determining region 2 {CDRL2)
comprising the amino acid sequence GAS {(SEQ 1D NO: 54), a vanable light chain
complementarity deternining region 3 {CDRLU3) comprising the anuno acid sequence
QQYGSSPLYT (SEQ 1D NO: 55);

the Linker-Drug moiety 1s attached to the asparagine group at N297 of the antibody; and

1s GleNAg; A s Fue; and L] is GalNAc.
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wherein dis, 1s 8, ANTIBODY is a B7-H4 antibody or a cysteine engineered B7-H4 antibody,
wherein the B7-H4 antibody comprising a variable heavy chain complementarnity
determining region 1 (CDRH1) comprising the anuno acid sequence GFIVSRNY (SEQ ID NO

2}, a variable heavy chain complementarity determining region 2 ({CDRH2) comprising the
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amino acid sequence 'YGSGRT (SEQ 1D NO: 3}, a variable heavy chain complementarity
determining region 3 (CDRH3} comprising the amino acid sequence ARDADYGLDV (SEQ [D
NO: 16) or the amino acid sequence ARDADYGMDY (SEQ ID NO: 10), a variable light chamn
complementarity determining region 1 (CDRLU) comprising the amino acid sequence QSVSSSY
{SEQ 1D NG: 53}, a variable light chain complementarity determining region 2 (CDRL2)
comprising the amino acid sequence GAS (SEQ 1D NG: 54}, a variable light chain
complementarity determining region 3 (CDRL3) comprising the amino acid sequence
QQYGSSPLYT (SEQ 1D NO: 35).

19. A method of treating or preventing a disease or disorder in a subject in need thereof,

comprising administering to the subject a conjugate of any one of claims 12-18,

20. A conjugate of any one of claims 12-18 for use 10 treating or preventing a disease or

disorder in a subject in need thereof.

2L Use of a conjugate of any one of claims 12-18 in the rwanufacture of a medicament for

the treatroent of prevention of a disease or disorder in a subject in need thereof.

22. Use of a conjugate of any one of claims 12-18 for the treatment or prevention of a disease

or disorder in a subject in need thereof,

23, The method, conjugate, or use of any one of claims 19-22, wherein said conjugate

releases one or more therapeutic agents upon biodegradation.

24, The method, conjugate, or use of any one of claims 19-23, wherein the disease or

disorder 1s cancer.

28, The method, conjugate, or use of claim 24, wheremn the cancer 1s a B7-H4 positive
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26. The method, conjugate, or use of claim 25, wherein the B7-H4 positive cancer is bile duct
carcinoma, breast cancer, endometrial cancer, ovarian cancer, non-small cell lung cancer, small
cell lung cancer, uterine cancer, thyroid cancer, kidney cancer, head and neck cancer, gastric
cancer, melanoma, bile duct carcinoma, cholangial carcinoma, pancreatic cancer, colon cancer or

bladder cancer.

27. The method, conjugate, or use of any one of claims 19-26, wherein the subject ts human.
28 The method of any one of claims 19-27, further comprising administration of a

therapeutic agent to the subject.
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