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SITE SPECIFIC ANTIBODY-DRUG CONJUGATES WITH PEPTIDE-CONTAINING
LINKERS

RELATED APPLICATIONS
10061} This application claims priority to, and the benefit of, U.S. Provisional Application Nos.
62/958,916, filed January 9, 2020, and 63/040,735, filed June 18, 2020. The contents of each of

these applications are hereby incorporated by reference in their entireties.

INCORPORATION BY REFERENCE OF SEQUENCE LISTING
[8662] The contents of the text file named “MRSN-029 001WO_ Seqlist.txt”, which was
created on January 6, 2021 and 1s 49 KB in size, are hereby incorporated by reference in their

entirety.

BACKGROUND

[8883] Traditwonally, pharmaceuticals have prumanly coosisted of small molecules that are
dispensed orally (as solid pills and hquds) or as injectables. Over the past three decades,
formulations {i.e., compositions that control the route and/or rate of drug delivery and allow
delivery of the therapeutic agent at the site where it i3 needed) have become increasingly common
and complex. Nevertheless, many questions and challenges regarding the development of new
treatments as well as the mechanisms with which to administer them remain o be addressed. For
example, many drugs exlubit hmited or otherwise reduced potencies and therapeutic effects
because they are either generally subject to partial degradation before they reach a desired target
m the body, accumulate 10 tisaues other than the target, and/or have a short half-hife.

j0884] One objective in the field of drug delivery systems, therefore, is to deliver medications
mtact to specifically targeted areas of the body through a system that can stabilize the drug and/or
extend the half-life and control the i vivo transfer of the therapeutic agent utilizing either
physiological or chemical mechanisms, or both.

10065} Antibody-drug conjugates have been developed as target-specific therapeutic agents.
Antibodies against various cancer cell-surface antigens have been conjugated with different
cytotoxic agents, including, but not limited to, the microtubulin inhibitors (e.g., maytansinouds,

auristatins, and taxanes, see, e.g., U.S. Patent Nos. 5,208,020; 5,416,064; 6,333,410, 6,441,163;
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6,340,701, 6,372,738, 6,436,931, 6,596,757, and 7,276,497} and DNA-interacting therapeutics
{e.g., calicheamicin, doxorubicin, and CC-1065 analogs; see, e.g., U.S. Patent Nos. 5,475,092,
5,585,499, 5.846,545; 6,534,600; 6,756,397, and 6,630,579}, Antibody-drug conjugates with some
of these cytotoxic drugs are actively being investigated in the clinic for cancer therapy (see, e.g.,
Ricart, A D, and Tolcher, A. W., 2007, Nature Clinical Praciice, 4, 245-255; Krop et al., 2010,
J. Clin. Oncol., 28, 2698-2704). However, existing antibody-drug conjugates have exhuibited
iimitations. A major limitation 1s their inability to deliver a sufficient concentration of drug to the
target site because of the limited number of targeted antigens and/or the relatively moderate
cytotoxicity of cancer drugs like auristatins, methotrexate, daunorubicin, maytansinoids, taxanes,
and vincristine. One approach to achieving significant cytotoxicity is by linkage of a large number
of drug molecules either directly or indirectly to the antibody. However such heavily modified
antibodies often display impaired binding to the target antigen and/or fast in vive clearance from
the blood stream. Therefore, there is a need to improve the ability to deliver a sufficient
concentration of a drug to the target such that maximum cytotoxicity for the drug is achieved.

[8006] Conyugating a drug moiety to an antibody through covalent bonds generally leads to a
heterogeneous mixture of molecules where the drug moieties are attached at a number of sites on
the antibody. In some embodiments, cytotoxic drugs have typically been conjugated to antibodies
through the lysine or cysteine residues of the antibody thereby generating a heterogeneous
antibody-drug conjugate mixture. Depending on the reaction conditions, the heterogeneous
mixture typically contams a distribution of from O to about & drug moieties attached at various
sites on the antibody. Analytical and preparative methods are madequate to separate and
characterize these antibody-drug conjugate species molecoles within the heterogeneous mixture
resulting from a conjugation reaction. Additionally, the conjugation process may be
nonreproducible due to difficulties in controlling the reaction conditions. Therefore, there is a need
to reproducibly produce antibody-drug conjugates with site-specificity (regarding the conjugation

site i the aniibody} and/or stoichiometry (regarding the ratio between the antibody and the drug).

SUMMARY
[0067] The present disclosure features antibody-drug conjugates with site-specificity. These site-
specific targeting moiety-drug conjugates exhibit controlled drug load as well as strong binding to

target antigen. In some embodiments, the targeting moiety is a protein-based recognition-molecule
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{(PBRM]). The present disclosure also features a peptide-containing scaffold useful to conjugate
with a PBRM, a drug, or both, 5o as to obtain the targeting moiety-drug conjugate.

{0068} In some aspects, the present disclosure provides an antibody-drug conjugate of Formula
Iy
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az 1s an integer from 1 to 3;

a3 18 an integer from O to 1

a4 1s an nteger from 1 to about §;

as 13 an iteger from 1 to 3,

di3 15 an 1ateger from | to about 12;

ANTIBODY 13 a modified antibody;

LY is a divalent Hinker motety connecting the modified antibody to MT; of which the
corresponding monovalent moiety LY comprises a functional group W that 13 capable of forming
a covalent bond with a functional group of the modified antibody;

M i3 a Stretcher unit;

1M s a bond, or a trivalent or a tetravalent linker, and when LM is a bond, a2 is 1, when LM
is a trivalent tinker, a2 is 2, or when LM is a tetravalent linker, 2z is 3;

L’ is a carbonyl-containing moiety,

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

T! is a hydrophilic group and the % between T! and M* denotes direct or indirect
attachment of T and M*;
each occurrence of I independenily s a therapeutic agent having a molecular weight

< about 5 kDa; and
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each oecurrence of L” independently is a divalent linker moiety connecting D to M® and
comprises at least one cleavable bond such that when the bond is broken, I 15 released in an
active form for its intended therapeutic effect.
[B009]  In some aspects, the present disclosure provides an antibody-drug conjugate, being of
Formula (XXX}
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wheremm diz 18 2; and the anitbody comprises one or more asparagine group at N297 being
connected to the rest of the conjugate.

[8016] The disclosure also provides compositions comprising the conjugates, methods for their
preparation, and methods of use thereof in the treatment of various disorders, including, but not
fimited to cancer.

{0011} In some embodiments, the present disclosure further relates to a pharmaceutical
composition comprising a scaffold or conjugate described heremn and a pharmaceutically
acceptable carrier.

{6612} Insome aspecis, the present disclosure relates to a method for preparing an antibody-drug
conjugate.

{6613} Insome aspecis, the present disclosure relates to a method for preparing an antibody-drug
conjugate comprising one or more steps described herein,

{8614} In some embodiments, the present disclosure relates to a conjugate or method, wherein
the effective amount of the conjugate is administered to the subject at a dose of about between 7
mg/n’ to 162 mg/m? on the first day of treatment and every three weeks or four weeks thereafter.
[8618] In some embodiments, the present disclosure relates to a method of treating a disorder
{e.g., cancer} in a subject in need thereof, comprising administering to the subject an effective
armnount of a conjugate disclosed heremn.

{8916] In some embodiments, the present disclosure relates to a method of treating a NaPiZb
expressing cancer in a subject in need thereof, comprising adninistering to the subject an effective
amount of a conjugate disclosed herein,

{8017} Insomeembodiments, the present disclosure provides use of a conjugate disclosed heremn
in the manufacture of a medicament for treating a disorder {e.g., cancer} i a subject in need
thereof.

[8018] Insome embodiments, the present disclosure provides use of a conjugate disclosed herein

W



WO 2021/142199 PCT/US2021/012611

in the manufacture of a medicament for treating a NaPi2b expressing cancer in a subject in need
thergof.

{8019} Insome embodiments, the present disclosure provides use of a conjugate disclosed herein
for treating a disorder {&.g., cancer) in a subject in need thereof.

18028} In some embodiments, the present disclosure provides use of a conjugate disclosed herein
for treating a NaPi2b expressing cancer 1n a subject in need thereof.

{0021} In some embodiments, the present disclosure provides a conjugate for use in treating a
disorder {e.g., cancer) in a subject in need thereof, comprising administering to the subject an
effective amount of a conjugate disclosed herein.

{6622} In some embodiments, the present disclosure provides a conjugate for use in treating a
NaFi2b expressing cancer in a subject in need thereof, comprising administering to the subject an
effective amount of a conjugate disclosed herein,

[8023] In some embodiments, the present disclosure relates to a method of diagnosing a disorder
m a subject suspected of having the disorder. The method comprises admimistering an effective
armount of conjugate described herein to the subject suspected of having the disorder or performing
an assay to detect a target antigen/receptor in a sample from the subject so as to determine whether
the subject expresses target antigen ot receptor.

[8624] Unless otherwise defined, all technical and scientific terms used heremn have the same
meaning as commonly understood by one of ordinary skill in the art to which this mvention
belongs. In the specification, the singular forms also melude the phural unless the context clearly
dictates otherwise. Although methods and materials sioular or equivalent to those described herein
can be used in the practice or testing of the present invention, suilable methods and materials are
described below. All publications, patent applications, patents and other references mentioned
herein are incorporated by reference. The references cited herein are not admutted to be prior art to
the claimed invention. In the case of conflict, the present specification, including definitions, will
control. In addition, the materials, methods and examples are illustrative only and arg not intended
o be limiting.

{0025} Other features and advantages of the mvention will be apparent from the following

detailed description and claims.
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BRIEF DESCRIPTION OF THE FIGURES
{8026} FIG. 1 is a graph showing different glycoforms of antibody glycan (GO, Gi, G2, GOF,
GIF, G2F, and M5},
{8027} FIG. 2 is a scheme showing the deglycosviation of a mixture of glycoforms GO, Gf, G2,
GOF, GIF, G2F, and M35 in the presence of the endoglycosidase.
{0028} FI1G. 3 1s a scheme showing a process for preparing an azido-modified antibody, wherein
an intermediate antibody comprising a terminal-GleNAc motety is reacted with an azido-modified
UDP-GalNAc derivaiive molecule in the presence of a glycosyltransferase.
18029} FIG 4 15 a scheme showing an embodiment of the process of preparing an azido-modified
antibody.
{8038} FIG 5 is 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 cycloalkyoyl group.
[8931] FIG 6 15 a graph showing a modified antibody.
{8032} FIG. 7 13 a graph showing the anti-tumvor efficacy of the ¥XMT-1535 antibody-drug
conjugates, Conjugate 11 at 0.05 mg/kg or 0.1 mg/kg by pavload, Conjugate 7 at 0.025 wg/kg,
0.05 mg'kg or 0.1 mg/kg by payload, and non-binding control Conjugate 10 at 0.1 mg/kg by
payload n an OVCAR3 tumor-bearing mouse model,
[8033] FIG. 8 15 a graph showing the anti-tumor efficacy of the XMT-1535 antibody-drug
conjugates, Conjugate 7 at 0.025 mg/kg, 0.05 mg/kg or 0.1 mg/kg by payload, and non-binding
control Conjugate 18, at 0.05 mg/kg or 0.1 mg/kg by payload in a NSCLC PDX CTG-0852 mouse
model.
[8034] FIG 915 a graph showing the anti-tumor efficacy of the HERZ antibody-drug conjugates,
Conjugate 9 and Conjugate 13, at 0.067 mg/kg and 0.199 mg/ke by paviead in a JIMT-1 tumor-
bearing mouse model.
{8035} FIG. 10 s 2 graph showing the anti-tumor efficacy of the HERZ antibody-drug
conjugates, Conjugate 8 and Conjugate 12 each at at 0.017 me/ke, 0.033 mg/kg or 0.067 mg/kg
by pavicadand non-binding control antibody-drug conjugate Conjugate 10, at 0.067 mg/kg by
payload in a JIMT-1 tumor-bearing mouse model.
8036} FiGs. 11-18 show elevation of toxicology parameters {(AST, ALT, ALP, RBC, WB(C,

neutrophils, lymphocvtes, and hemoglobin respectively) in rats in response to exposure of
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Conjugate 11 or Conjugate 7.
[8037] FiGs. 19-21 show elevation of kev toxicology parameters (AST, ALT and ALP

respectively) in rats in response to exposure of Conjugate 8 or Conjugate 12,

DETAILED DESCRIPTION
[6038] The present disclosure provides novel targeting moiety-drug conjugates, scaffolds for
preparing the conjugates, synthetic methods for preparing the conjugates or scaffolds,

pharmaceutical compositions containing the scatfolds and/or conjugates, and various uses thereof.

Definitions

18039} In some embodiments, compounds of the present disclosure and definitions of specific
functional groups are also described in more detail herein. For purposes of this disclosure, the
chemical elements are identified 1 accordance with the Periodic Table of the Elements, CAS
version, Handbook of Chemistry and Physics, 75% Ed., inside cover, and specific functional groups
are generally defined as described therein. Additionally, general principles of organie chenustry,
as well as specific functional moieties and reactivity, are described 1o “Organic Chemistry”,
Thomas Sorrell, University Science Books, Sausalito: 1999, the entire contents of which are
meorporated herein by reference. Furthermore, 1t will be appreciated by one of ordinary skill in
the art that the synthetic methods, as described heremn, utilize a variety of protecting groups.
{0048] The use of the articles “a”, “an”, and “the” n both the following description and claims
are o be construed o cover both the singular and the plural, unless otherwise indicated herein or
clearly contradicted by context. The terms “comprising”, “having”, “being of” as in “being of a
chemical formula”, “inclading”, and “containing” are to be construed as open terms (i.e., meaning
“including but not limited to7) unless otherwise noted, permits but does not require the inclusion
of additional elements or steps. In some embodiments, a scaffold of a certain formula includes all
components shown in the formula and may also include additional component not shown in the
formula. Additionally whenever “comprising” or another open-ended term 15 used in an
embodiment, it is to be understood that the same embodiment can be more narrowly claimed using
the imtermedhate term “consisting essentially of” or the closed term “consisting of.”

{00431} As used herein, the expressions “one or more of A, B, or C,” “one ormore A, B, or U7

“one or more of A, B, and C.” “one or more A, B, and 7 and the like are used interchangeably
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and all refer to a selection from A, B, and /or C, 1.e., one or more As, one or more Bs, one or more
s, or any combination thereof.

{0042} The term “about”, “approximately”, or “approximate”, when used in connection with a
numerical value, means that a collection or range of values is included. For example, “about X7
includes a range of values that are £25%, £20%, £15%, £10%, £5%, £2%, £1%, £0.5%, £0.2%,
or £0.1% of X, where X is a numerical value.

10043} 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 1 were individually
recited herein. A range used herein, unless otherwise specified, includes the two limits of the range.
For example, the expressions “x being an mteger between 1 and 6” and “x being an integer of 1 to
67 both mean “x being 1, 2, 3, 4, 5, or 67, i.¢., the terms “between X and Y and “range from X to
Y, are inclusive of X and Y and the integers there between,

[0044] “Protecting group”. as used herein, the term profecting group means that a particular
functional motety, e.g., G, S, or N, 1s temporarily blocked so that a reaction can be carried out
selectively at another reactive site 1n a muliifunctional compound. As detailed herein, oxygen,
sulfur, nitrogen and carbon protecting groups may be utilized. In some embodiments, exemplary
oxygen protecting groups may be utilized. In some embodiments, nitrogen protecting groups are
utifized. In some embodiments, exemplary sulphur protecting groups may be utilized.
Additionally, a variety of protecting groups are described m “Protective Groups n Organic
Synthesis” Third Ed. Greene, TW. and Wuts, B.G., Eds., John Wiley & Sons, New York: 1999,
the entire contents of which are hereby incorporated by reference.

[8043] “Leaving group” refers 1o a molecular fragment that departs with a pair of electrons n
heterolvtic bond cleavage. Leaving groups can be amions or neutral molecules. Leaving groups
mclude, but are not limited to halides such as CI7, Br™, and U7, sulfonate esters, such as para-
toluenesulfonate ("tosvlate”, TsO7), and RC{OO- wherein R is H, an aliphatic, heteroaliphatic,
carbocyclic, or heterocycloalky! moiety.

10046} “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 2 monosaccharide
sugar, 1.e. a monosaccharide sugar comprising substituents and/or functional groups. Examples of

a sugar derivative include, but are not limited to, amino sugars and sugar acids. Examples of a

O
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sugar derivative also include compounds denoted as 8'(F)xi, wherein 8 is a sugar or & sugar
dertvative, F* 15 a functional group and x: indicates the number of functional groups.

10047} The term “core-GleNAc moiety”, as used herein, refers to a mongsacchande,
polysaccharide, or oligosaccharide motety comprising 2 GlcNAc {e.g., a core-GleNAc) which is
attached to an antibody {e g, via the C1 position of the GlcNAc). In some embodiments, the
GlcNAc 1s attached to the antibody via an N-glycosidic bond to the amide nitrogen atom i the
side chain of an asparagine anmino acid of the antibody. In some embodiments, the core-GleNAc
motety 1s present at a native glycosylation site of an antibody or is introduced on a different site
on the antibody. 1n some embodiments, the core-GlcNAc moiety 5 a monosaccharide (e.g., the
core~-GleNAc motety 1s also a terminal-GlcNAc¢ motety). In some embodiments, the core-GlcMAc
maoiety further comprises a fucose, e.g., the core-GleNAc motety 15 a disaccharide core-GleNAc-
{a1-6-Fuc) motety {which may be referred to as GleNAc(Fuc)). Thus, when antibody comprises a
core-GlcNAc motety, the antibody may comprise a monosaccharide or a disaccharide core-
GlcNAc moiety, and the core~-GleNAc motety may further comprise a fucose (e.g., a disaccharide
core-GleNAc{Fuc) moiety). If the core-GicNAc motety further comprises a fucose, the fucose may
be hinked o-1,0 to 0-6 of the core-GleNAc moiety. A core-GleNAc muotety further comprising a
fucose may be referred to as core-GleNAc(Fuce).

[80648] The term “cove-GleMNAL” refers to the inner GleNAc that is a portion of a polysaccharide
or ohigosaccharide, wherein the polysaccharide or oligosaccharide is attached to an antibody via
the inner GleNAc,

[8049] The term “terminal-GleNAc moiety”, as used herein, refers to a mosety comprising a
GlcNAc which s attached to an antibody and has a terminal functional group being available for
further modification (e.g., with a compound of P7-87-A”). In some embodiments, the termunal-
GleNAc moiety further comprises a fucose. In some embodiments, the termunal-GlcNA¢ motety
is formed by reacting the core-GlcNAC moitety of a glycoprotein {e.g., an anttbody glycan} with
an endoglycosidase.

[6058F  "NMNucleotide" 15 used in 1ts normal scientific meaning and refers to a molecule that is
composed of a nuclesbase, a five-carbon sugar {either ribose or 2-deoxyribose}, and one, two or
three phosphate groups. Without the phosphate group, the nucleobase and sugar compose a
nucleoside. A nuclectide can thus also be referred to as a nucleoside monophosphate, a nuclenside

diphosphate or a nucleoside triphosphate. The nucleobase may be adenine, guanine, cytosine,

10
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uraci or thymine.

{8051} "Protein" is used in its normal scientific meaning and includes polypeptides comprising
about 10 or more amine acids. A protein may comprise natural or unnatural amino acids.

{80521 “Glycoprotein” 15 herein used in s normal scientific meaning and refers o a protein
comprising one or more monosaccharide or oligosaccharide chains ("glycans") covalently bonded
to the protein. A glycan may be attached to a hydroxy! group on the protein (O-linked-glycan), to
an amide function on the protein (N-glycoprotein), or 1o a carbon on the protein (C-glycoprotein).
A glycoprotein may comprise more than one glycan, may comprise a combination of one or more
monosaccharide and one or more oligosaccharide glycans, and may comprise a combination of N-
iinked, O-linked and C-linked glycans. 1t is estimated that more than $0% of all proteins have
some form of glycosylation and therefore qualify as glycoprotein.

[8053] “Glycan” is herein used in us normal scientific meaning and refers to a monosaccharide
or oligosaccharide chain that 15 linked to a protein. Glycan thus refers to the carbohydrate-part of
a glvcoprotein. 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 i3
hydroxyl groups {oligosaccharide). A vaturally oceurring glycan typically comprises 1 to about 10
saccharide moteties. However, when a longer saccharide cham s hnked to a protein, saud
saccharide chain is also considered a glycan. A glycan of a glycoprotein may be a monosaccharide.
A glyean may also be an oligosaccharide. An oligosaccharide chain of a glycoprotein may be linear
or branched. In an gligosaccharide, the sugar that 1s directly attached to the protemn is called the
core sugar. In an oligosaccharide, a sugar that is not directly attached to the protein and 1s atiached
to at least two other sugars 1s called an internal sugar. In an cligosaccharide, a sugar that is not
directly attached to the protein but to g single other sugar, 1.e. carrying no further sugar substituents
at one or more of its other hydroxyl groups, s called the terminal sugar. For the avoidance of
doubt, there may exist multiple terminal sugars in an oligosaccharide of a glycoprotein, but only
one core sugar. A glycan may be an O-linked glvean, an N-linked glycan, or a C-linked glycan. In
a delinked glycan, a monosaccharide or oligosaccharide glvean is bonded to a C-atom in an amino
acid of the protein,

[8034] “Glycosyltransferase” refers to a superfamily of enzymes that are involved m the
synthesis of complex carbohydrates present on glycoproteins and glycolipids.

[8055] “N-Acetyigalactosaminyl transferase” (GalNAc-T) is a N-acetyl-D-galactosamine

11
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transferase enzyme that catalyzes the addition of N-acetyl-D-galactosamine to proteins

{8056] “Bioccompatible” as used herein 15 intended to describe compounds that exert minimal
destructive or host response effects while in contact with body fhuids or living cells or tissues. Thus
a biocompatible group, as used herein, refers to an aliphatic, cycloalkyl heteroaliphatic,
heterocycloaikyl, aryl, or hetercaryl moiety, which falls within the definition of the term
biocompatible, as defined above and herein. The term "Biocompatibility” as used herein, is also
taken to mean that the compounds exhibit minimal interactions with recognition proteins, e.g.,
naturally occurring antibodies, cell proteins, cells and other components of biological systems,
unless such interactions are specifically desirable. Thus, substances and functional groups
specifically intended to cause the above minimal interactions, e.g., drugs and prodrugs, are
considered to be biocompatible. In some embodiments, (with exception of compounds intended to
be cytotoxic, such as, e g., antineoplastic agents), compounds are “biocompatible” if their addition
to normal cells in vifro, at concentrations similar to the mtended systenuc in vive concentrations,
results 10 fess than or equal to 1% cell death during the time equivalent to the half-life of the
compound in vive {e.z., the period of tume required for 50% of the compound administered in vivo
to be eliminated/cleared), and their admumstration ir vive induces minumal and medically
acceptable inflammation, foreign body reaction, immunotoxicity, chemical toxicity and/or other
such adverse effects. Tn the above sentence, the term “normal cells” refers to cells that are not
mtended to be destroyed or otherwise significantly affected by the compound being tested.

{0057} “Biodegradable”™ As used heremn, “biodegradable” compounds or moleties are those
that, when taken up by cells, can be broken down by the lysosomal or other chemical machinery
or by hydrolysis into components that the cells can erther reuse or dispose of without significant
toxic effect on the cells. The term “biocleavable” as used herein has the same meaning of
“biodegradable”. Biodegradation of some conjugates {or their components, e.g., the peptide-
containing scaffolds and the inkers between the scaffolds and the antibody or the drug molecule),
can also be enhanced extracellularly, e.g., in low pH regions of the animal body, e.g., an inflamed
area, in the close vicinity of activated macrophages or other cells releasing degradation facilitating
factors. The integrity of the conjugates or scaffolds disclosed herein can be measured, for example,
by size exclusion HPLC or LC/MS. Although faster degradation may be in some cases preferable,
in general it may be more desirable that the conjugates or scaffolds disclosed herein degrade in

cells with the rate that does not exceed the rate of metabolization or excretion of their fragments
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by the cells. In some embodiments, the biodegradation byproducts of conjugates or scaffolds
disclosed herein are biocompatible.

{0058} *Hydrophilic™: The term "hydrophilic" does not essentially differ from the common
meaning of this term in the art, and denotes chemical moieties which contain iomizable, polar, or
polarizable atoms, or which otherwise may be solvated by water molecules. Thus a Aydrophific
moiety or group, as used heremn, refers to an aliphatic, cycloalkyl, heteroaliphatic,
heterocycloalkyl, aryl, or hetercaryl moiety, which falls within the definition of the term
hvdrophilic, as defined above. Hydrophilicity of the compounds (including drugs, conjugates and
scaffolds) disclosed herein can be directly measured through determination of hydration energy,
determined through investigation between two liquid phases, by HIC chromatography, or by
chromatography on solid phases with known hydrophobicity.

[8059] “Pelysaccharide”, “carbohydrate” or “oligosaccharide”: The terms “polysaccharide”,
“carbohydrate”, or “oligosaccharide” are known in the art and refer, generally, to substances
having chemucal formula ({CH2O ), where generally n>2, and their derivatives. Carbohvdrates are
polyhydroxvaldehydes or polyhydroxyketones, or change to such substances on simple chemical
transformations, such as hydrolysis, oxidation or reduction. These cychic units (roonosaccharides)
may be connected to each other to form molecules with few {(oligosaccharides) or several
{polysaccharides) monosaccharide units. Often, carbohydrates with well defined number, types
and positioning of monosaccharide wnits are called oligosaccharides, whereas carbohydrates
consisting of mixtures of molecules of variable numbers and/or positioning of monosaccharide
units  are  called polysaccharides. The terms  “polysaccharide™, “carbohydrate”, and
“oligosaccharide”, are used heremn interchangeably. A polysaccharide may include natoral sugars
and/or dertvatives of naturally occurning sugars.

{0068} “Drug” As used herein, the term “drug” refers to a compound which is biclogically
active and provides a desired physiological effect following administration to a subject in need
thereof {e.g., an active pharmaceutical ingredient}.

{6061} “Prodrug™ As used herein the term “prodrug” refers to a precursor of an active drug,
that 1s, a compound that can be transformed to an active drug. Typically such a prodrug is subject
to processing in vive, which converts the drug to a physiologically active form. In some instances,
a prodrug may tself have a desired physiologic effect. A desired physiologic effect may be, eg.,

therapeutic, cytotoxic, immunomodulatory, or the like.

-
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18062} “Cytetexic”: As used herein the term “cytotoxic” means toxic to cells or a selected cell
population {e.g., cancer cells). The toxic effect may result in cell death and/or lysis. In some
embodiments, the foxic effect may be a sublethal destructive effect on the cell, e.g, slowing or
arresting cell growth. In order to achieve a cytotoxic effect, the drug or prodrug may be a BDNA
damaging agent, a microtubule disrupting agent, or a cytotoxic protein or polypeptide, amongst
others.

{0063} “Cytostatic”: As used herein the term “cytostatic” refers to a drug or other compound
which inhibits or stops cell growth and/or multiplication.

[0064] “Small melecule” As used herein, the termn “small molecule” refers to molecules,
whether naturally-cccurring or artificially created (e.g, via chemical synthesis) that have a
relatively low molecular weight In some embodiments, small molecules are biologically active in
that they produce a local or systemic effect in amimals, (eg., mammals; humans). In some
embodiments, the small molecule 1s a drug and the small molecule 1s referred to as “drug molecule”
or “drug” or “therapeutic agent”. In some embodiments, the drug molecule has MW less than or
equal to about S kDa (e g, less than or equal to about 1.5 kDa). In some embodiments, the drug
molecule 18 selected from compounds found v “Pharmaceutical Substances: Syntheses, Patents,
Applications” by Axel Kleemann and Jurgen Engel, Thieme Medical Publishing, 1999 and the
“Merck Index: An Encvclopedia of Chemicals, Drugs, and Biologicals”, Edited by Susan Budavar
et al. CRC Press, 1996, both of which are incorporated herein by reference. In some embodiments,
the drug used in this disclosure 13 a therapeutic agent that has antiproliferative {cytostatic and/or
cytotoxic) activity against a target cell or pathway.

[0965] *“Active form” as used herem refers fo a form of a compound that exhibits intended
pharmaceutical efficacy in vivo or in viire. In particular, when a drug molecule intended to be
delivered by the conjugate of the disclosure is released from the conjugate, the active form can be
the drug itself or s derivatives, which exhibit the intended therapeutic properties. The release of
the drug from the conjugate can be achieved by cleavage of a biodegradable bond of the linker
which aitaches the drug to the scaffold or conjugate of the disclosure.

10066} *“Diagnostic label™ As used herein, the term diagnostic label refers to an atom, group of
atoms, moiety or functional group, a nanocrystal, or other discrete element of a compuosition of
matter, that can be detected i vive or ex vive using analytical methods known in the art. When

associated with a conjugate of the present disclosure, such diagnostic labels permit the monttoring
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of the conjugate in vive. Alternatively or additionally, constructs and compositions that include
diagnostic labels can be used to monitor biological functions or structures.

18067} *“Animal”: The term animal, as used herein, refers to humans as well as non-human
animals, at any stage of development, including, for example, mammals, birds, reptiles,
amphibians, fish, worms and single cells. In some embodiments, the nen-human animal is a
manmmal (e.g., a rodent, a mouse, a rat, a rabbit, a monkey, a dog, a cat, a primate, or a pig). An
animal may be a transgenic animal or a human clone. The term “subject” encompasses animals.
[6068] “Efficient amount” In general, as it refers to an active agent or drug delivery device,
the term “efficient amowny” refers to the amount necessary to elicit the desired biological response.
As will be appreciated by those of ordinary skill in this art, the efficient amount of an agent or
device may vary depending on such factors as the desired biological endpoint, the agent to be
delivered, the composition of the encapsulating matrix, the target tissue, efc.

[8069] ""Natural amino acid™ as used herein vefers 1o any one of the common, naturally
occurring L-anuno acids found in naturally occurring proteins or a stereoisomer thereof Unless
specified otherwise, a reference to an amino acid mcludes the amino acid uself and us
3{ETEOISOMENS.

[8078] "Unnatural amino acid™ as used herein refers to any amino acid which s not a natural
amino acid. This includes, for example, amino acids that comprise a-, B~, v-, -, L- amino acyl

residues. More generally, the unnatural ammo acid comprises a residue of the general formula
SN
H
0 wheremn the side chain R is other than the amino acid side chains occurring n
nature.
[8071] "Alkyl" by itself or as part of another term, as used herein, refers to a substituted or
unsubstituted straight chain or branched, saturated or unsaturated hydrocarbon having the

indicated number of carbon atoms {(e.g., "-Crsalkyl® or "~ Crio alkyl” refer to an alkyl group
having from 1 to 8 or 1 to 10 carbon atoms, respectively). When the number of carbon atorns 1s
not indicated, the alkyl group has from 1 to 8 carbon ators. In some embodiroents, an alkyl group
1s unsubstituted. An alkyl group can be substituted with one or more groups. In some embodiments,
an alkyl group will be saturated.

{8972] "Alkylene” by uself or as part of ancther term, as used herein, refers to a substituted or
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unsubstituted saturated or unsaturated branched or straight chain or cyclic hydrocarbon radical of
the stated number of carbon atoms, typically 2-10 carbon atoms, and having two monovalent
radical centers derived by the removal of two hydrogen atoms from the same or two different
carbon atoms of a parent alkane. In some embodiments, an alkylene is a branched or straight chain
hydrocarbon (Le, 1t is not a cyelic hydrocarbon). In any of the embodiments provided herein, the
alkvlene can be a saturated alkylene.

10073} "Aryl" by itself or as part of another term, as used herein, means a substituted or
unsubstituted monovalent carbocyclic aromatic hydrocarbon radical of 6-20 carbon {eg., 6-14
carbon) atoms derived by the removal of one hydrogen atom from a single carbon atom of a parent
aromatic ring svstem. Some aryl groups are represented i the exemplary structures as "Ar".
10074} "Arylene” by iiself or as part of another term, as used herein, is an aryl group as defined
above wherein one of the aryl group’s hydrogen atoms 1s replaced with a bond (i.e., 1t 15 divalent)
and can be 1n the ortho, meta, or para orientations.

[8975]  In some embodiments, e.g., when a Multifunctional Linker or Drug Unit, comprises an
arylene, the arviene is an aryl group defined above wherein one or two of the aryl group's hydrogen
atoms 1s replaced with a bond (1.e, the aryliene can be divalent or trivalent).

[8676] "Heterocycle” by tself or as part of another term, as used herein, refers to a monovalent
substituted or unsubstuuted aromatic (“heteroary!”) or non-aromatic (“heterocycloalkyl”)
monocyclic, bicyclic, tricychic, or tetracychic ring systemn having a certain number of (e.g., from 3
to 8 or (Us-s} carbon atoms {(also referred to as ring members) and one to four hetercatom ring
members mdependently N, O, P or S, and derived by removal of one hydrogen atom from a ring
atom of a parent ring systen. One or more N, C or 8 atoms in the heterocycle can be oxidized. The
ring that mchudes the hetercatom can be aromatic or nonaromatic. Unless otherwise noted, the
heterocycle 1s attached to its pendant group at any heteroatom or carbon atom that results i a
stable structure.

{0877} "Heteroeyele” or "Heterocydle-" when used herein, refers to a heterocyele group {e.g.,
{3-s heterocycle) defined above wherein one or more of additional hydrogen atoms of the
heterocyele are replaced with a bond (i.e., 1t 1s multivalent, such as divalent or trivalent). In some
embodiments, when a hydrophilic group, Multifunctional Linker or Linker-Brug moiety comprises
a heterocyclo, the heterocyclo 1s a heterocyele group defined above wherein one or two of the

heterocycle group's hydrogen atoms s replaced with a bond (1.e., the heterocyclo can be divalent
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or trivalent).
[6078] "Carbocyele” by itself or as part of another term, when used herein, 18 monovalent,

substituted or unsubstituted, aromatic (“aryl”} or saturated or unsaturated non-aromatic

o
{
X

cvcloalky ™), monocyclic, bicyclic, tricyclic, or tetracyclic carbocyclic ring system having a
certain number of (e g., from 3 to 8 or Ca-5) carbon atoms {also referred to as ring members) derived
by the removal of one hydrogen atom from a ring atom of a parent ring system. A carbocycle can
be 3-, 4-, 5-, 6-, 7- or &-membered.

{00797 "Carbocyelo” or "Carbocyclo-" by itself or as part of another term, when used herein,
refers to a Cs-z carbocycle group defined above wherein another of the carbocycle groups'
hydrogen atoms is replaced with a bond (1., it 15 divalent). In some embodiments, e.g., when a
hydrophilic group, Multifunctional Linker, or Linker-Drug motety comprises a carbocyclo, the
carbocyclo s a carbocyele group defined above wherein one or two of the carbocycle group's
hvdrogen atoms 1s replaced with a bond (1.e, the carbocyclo can be divalent or trivalent).

(8086} “"Heteroalkyl" by stself or in combination with another term, when used herein, means,
unless otherwise stated, a stable straight or branched chain hydrocarbon, or combinations thereof,
fully saturated or containing from 1 to 3 degrees of unsaturation, consisting of the stated number
of carbon atoms and from one to ten, {e.g., one to three, hetercatoms O, N, St or 8}, and wherein
the nitrogen and sulfur atoms may optionally be oxidized and the nitrogen heteroatom may
optionally be quaternized. The hetercatom(s} O, N and S may be placed at any interior position of
the hetercalkyl group or at the position at which the alkyl group 1s attached to the remainder of the
molecule. The heteroatom 851 may be placed at any position of the hetercalkyl group, including the
position at which the alkyl group is attached to the remainder of the molecule. In some
embodiments, up to two hetercatoms may be consecutive. In some embodiments, a (i
heteroalkyl or heteroalkylene has 1 t0 4 carbon atoms and 1 or 2 heteroatoms and a Ci-3 heteroalkyl
or heteroalkylene has 1 0 3 carbon atoms and 1 or 2 heteroatoms. In some embodiments, a
heteroalkyl or heteroalkylene is saturated.

{6081} "Hetercalkylene” by itself or as part of ancther substituent, when used herein, means a
divalent group derived from hetersalkyl (as discussed above), as exemplified by -CHz-CHz-S-
CH-CHz- and ~-CH2-S-CH2-CH-NH-CHz-. For heteroalkylene groups, hetercatoms can also
occupy either or both of the chain termini. Stilf further, for alkylene and heteroalkylene linking

groups, no orientation of the linking group s implied. In select embodiments, e.g., when a
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hydrophilic group, Multifunctional Linker or Linker-Drug moiety comprises a hetercalkyiens, the
heteroalkylene is a heteroalky! group defined above wherein one or two of the heteroalkyl group's
hydrogen atoms s replaced with a bond (i e, the hetercalkylene can be divalent or trivalent).
[8082] “Optionally substituted” when used herein, means that a chemical motety (such as alkyl,
heteroalkyl, carbocycle, and heterocycle, etc} is etther substituted or unsubstituted. Unless
otherwise specified, the chemical moieties disclosed heremn are optionally substituted. When a
chemical moiety is substituted, one or more hydrogen atoms are each independently replaced with
a substituent. Typical substituents mchude, but are not limited to, -2, -R’, -0, -OR’, -8R, -8, -
N{R )2, -N{R), =NR’, -C(X’}3, -CN, -OCN, -SCN, -N=C=0, -NCS, -NQO, -NOz, =Nz, -Ns,
NRC(EOIR, -CEOR’, -C(=OINR Yy, -SOy, -SOsH, -S(EORR’, -OS(=010R, -S{(=0nNR’,
SEOWR-OPEO)OR 2, -PEONOR ), -POy, -POsHz, -AsOxH:, -CE=OR, -CEOX,
C=S)R’, -COR’, -CO7, -C(=S)OR’, -C(=0)SR’, -C(=8)8R’, -C(=0IN(R )2, -C{=8N{R’ )2, or -
C(=NRINR )2, wherein each X independently is a halogen: -F, -Cl, -Br, or -I; and each R’

mdependently is -H, -Ciao alkyl, -Cez0 aryl, -Cs-Cis heterocycle, a protecting group or a prodrug
maoiety. Typical substituents also include oxo (=0).

[8983] “Linker-Drug moiety" as used herein, refers to the non-targeting {e.g., non-antibody)
moiety portion of a conjugate disclosed herein. The Linker component of the Linker-Dirug moiety
has the release mechanism, which is referred to as the Releasable Assembly Unit, interposed
between a Multifunctional Linker and a Drug Umit. In some embodiments, the Linker-Drug mosety
is the non-antibody (e.g., non-targeting) postion of the conjugate.

[8084] “Muolifunctional Linker” as used herein, refers to a linker that connects one or more
hydrophilic groups, one or more Dirug Units, and a targeting moigty {e.g., an antibody) to form a
comjugate or scaffold as disclosed herein. The connection of these components to the
Multifunctional Linker can either be parallel or serial. In some embodiments, the Multifunctional
Linker comprises a peptide moiety between the targeting moiety and the hydrophilic group,
wherein the peptide moiety includes at least two amino acids. In other embodiments, the
Mubtifunctional Linker does not have to comprise a peptide motety of at least two aming acids
when the hydrophilic group is a polyalcohsl or a derivative thereof. In other embodiments, the
Multifunctional Linker does not have to comprise a peptide moiety of at least two amino acids
when the hydrophilic group s a glucosyl-amine, a di-glucosyl-aming, & tri- glucosyb-amine or a

derivative thereof.
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{0085} “Free drug” as used herein, refers to a biclogically active form of a drug moiety that is
not covalently attached either directly or indirectly to a hydrophilic group or to a degradant product
of a Ligand Unit. Free drug can refer to the drug, as it exists immediately upon cleavage from the
Multifunctional Linker via the release mechanism, which is provided by the Releasable Assembly
Unit in the Linker-Drug motety, or, to subsequent intraceHular conversion or metabolism. In some
embodiments, the free drug will have the form H-D or may exist a as a charged moiety. In some
embodiments, the pharmacologically active species may not be the parent drug and may include a
component of the hinker through which the drug is connected to the targeting motety, which has
not undergone subsequent intracellular metabolism.

{8086} Hydrophobicity can be measured using clogP or clogP is defined as the log of the
octanol/water partition coefficient {including implicit hydrogens) and can be calculated using the
program MOE™ from the Chemical Computing group {clogP values calculated using Wildman,
S A, Crippen, G.M.; Prediction of Physiochemical Patameters by Atomuc Countributions; I Chem,
Inf. Coroput. Sct. 39 No. 5 (1999} 868-873).

{8087} In some embodiments, the present disclosure provides a targeting moiety-drug conjugate
compostiion comprising a population of targeting motety-drug coryugates. The targeting mootety-
drug conjugate comprises a targeting motety unit and multiple Linker-Drug moieties attached
thereto. In some embodiments, there 15 an average of from about 2 to about 12, about 2 to about
10, about 2 to about 8, about 2 to about 6, about 2 to about 4 or about 1 to about 2 Linker-Drug
moteties {e.g., dis of Formuda (17)) per targeting moiety in the conjugate. Exemplary attachment 1o
specific sties on the targeting moiety 1s via modification of the targeting motety N-glyean to
contain an azido group, a keto group or an alkynyl group.

[B088] The present disclosure 1s intended to include all 1sotopes of atoms occurring in the present
compounds {e.g., isotopes of hydrogen and isotopes of carbon).

{0089} The compound, scaffold, or conjugate of the present disclosure may exist in more than
one 1someric form. It is understood that when a compound, scaffold, or conjugate 1s deseribed
herein, the disclosure refers to all isomers of the compound, scaffold, or conjugate. Such disclosure
refers to, where applicable, reginisomers optical isomers and tautomeric isomers. The optical
isomers include enantiomers and diastereomers, chiral isomers and non-chiral isomers. The optical
isomers include 1solated optical isomers as well as mixtures of optical isomers including racemic

and non-racemic mixtures. An isomer may be in 1solated form or in a mixture with one or more
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other isomers. Unless stated otherwise, any compound, scaffold, or conjugate described herein is
meant 1o refer to each isomer of the compound, scaffold, or conpugate, or any mixture thereof.
When a compound, scaffold, or conjugate is depicted as a specific isomer, it is understood that the
present disclosure 1s not himiied to that specific isomer, but may refer to the specific 1somer as an
optional embodiment.

{8096} The compound, scaffold, or conjugate of the present disclosure may exist as cis and/or
trans isomers, Unless stated otherwise, any compound, scaffold, or conjugate described herein 1s
meant to refer to the cis isomer or trans isomer of the compound, scaffold, or conjugate, as well as
any mixture thereof. When a compound, scaffold, or conjugate is depicted as a cis or {rans isomer,
it is understood that the present disclosure s not himited to that specific cis or trans isomer, but
may refer to the specific ¢is or trans isomer as an optional embodiment.

[8991] The compound, scaffold, or conjugate of the present disclosure may exist as regioisomers.
Unless stated otherwise, any compound, scaffold, or conjugate described herein 13 meant to refer
to each regioisomer of the compound, scaffold, or conjugate, or any mixture thereof When a
compound, scaffold, or conjugate s depicted as a specific regioisomer, it 1s understood that the
present disclosure 18 not limited to that specific regioisomer, but may refer to the specific
regioisomer as an optional embodiment. Recuation or depiction of a compound, scaffold, or
conjugate of the present disclosure without a specific sterecconfiguration designation, or with such
a designation for less than all chiral centers, 13 intended to encompass, for such undesignated chiral
centers, the racemate, racemic mixtures, each individual enantiomer, a diastersoisomeric mixture
and each individual diastereomer of the compound where such forms are possible due to the

presence of one or more asymmetric centers.

Antibody-Drug Conjugates and Scaffolds

{6692} In some embodiments, the present disclosure provides an antibody-drug conjugate with
site-specificity. In some embodiments, the conjugate is biodegradable and biocompatible, and/or
exhibits high drug load and strong binding to a target antigen.

{0093} In some embodiments, the present disclosure provides an antibody-drug conjugate,
comprising a targeting moiety {e.g., an antibody} and one or more Linker-Drug moieties, wherein
the targeting moiety is covalently linked to the one or more Linker-Drug moieties.

{8094}  In some embodiments, the present disclosure provides a scaffold useful to conjugate with
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a targeting moiety {e.g., an antibody} to form a conjugate disclosed herein.
[6095] In some embodiments, the targeting moiety is an antibody.
{0096} In some aspects, the present disclosure provides an antibody-drug conjugate, comprising
a targeting moiety {e.g., an antibody} and one or more Linker-Drug moseties covalently finked to
the targeting moiety, wherein

each Linker-Drug motety comprises a Multifunctional Linker that connects the targeting
moiety to one or 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-Drug moiety;

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

the Multifunctional Linker comprises a peptide motety between the targeting moiety and
the hydrophilic group, wherein the peptide moiety comprises at {east two amino acids.
{89971  Insome aspects, the present disclosure provides an antibody-drug conjugate, comprising
a targeting motety {e.g., an antibody) and one or more Linker-Drug moieties covalently hinked to
the targeting motety, wherewn:

each Linker-Drug moiety comprises a Multifunctional Linker that connects the targeting
motety to one or more Drog 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 motety; and

the Releasable Assembly unit 1s capable of releasing free drug in proxamity 1o 4 target site
targeted by the fargeting moiety.
[B098] In some aspects, the present disclosure provides an antibody-drug conjugate of Formula

'y
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az 18 an nteger from 1 to 3;
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a3 15 an integer from O to 1

as 1s an integer from 1 to about 5;

as 15 an integer from 1 to 3;

s 15 an integer from 1 to about 12;

ANTIBODY is a modified antibody;

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

MY is a Stretcher unit;

g ) . M . .
LM is a bond, or a trivalent or a tetravalent linker, and when LM is a bond (i.e., a divalent

linker), az is 1, when LM is a trivalent linker, a2 is 2, or when LM is a tetravalent linker, a2 is 3;
L? 15 a carbonyl-containing moiety;

MA comprises a peptide moiety that comprises at least two amino acids;

T! is a hydrophilic group and the _é— between T! and M* denotes direct or indirect
attachment of T! and M*:

each occurrence of I independently 1s a therapeutic agent having a molecular weight
< about 5 kDa; and

each occurrence of LY independently is a divalent linker moiety connecting D to M and
comprises at least one cleavable bond such that when the bond 1 broken, D is released 1n an
active form for its intended therapeutic effect,
[B898]  In some aspects, the present disclosure provides an antibody-drug conjugate of Formula

{IV}) or a scaffold of any one of Formulae (II-(HI) and (V}-{Vi):
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ANTIRODY < LF

ANTIRODY < L

ANTIBODY < L

wherem
axts an integer from 1 to 3;
a3 is an wnteger from O to 1
a4 15 an integer from 1 {o about 5;
as is an wieger from 1 to 3;
dis is an integer from 1 to about 12;

ANTIBODY is a modified antibody;

L" is a divalent linker moiety connecting the modified antibody to M”; of which the

corresponding monovalent moiety LY comprises a functional group W that is capable of forming
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a covalent bond with a reactive moiety of the modified antibody;

M is a Stretcher unit;

LM when present, is a bond, or a trivalent or a tetravalent linker, and when LM is a bond

{i.e, a divalent linker), a2 is 1, when LM is a trivalent linker, a2 is 2, or when LM is a tetravalent

linker, az 1s 3;

L’ is a carbonyl-containing moiety;

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

T' is a hydrophilic group and the % between 1% and M* denotes direct or indirect

attachment of T' and M?;
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each occurrence of WY, when present, independently is a functional group that is capable
of forming a covalent bond with a functional group of a therapeutic agent ("D} having a molecular
weight < about 5 kDa; and

each occurrence of L” independently is a divalent linker moiety connecting W” or D to M*
and LP comprises at least one cleavable bond such that when the bond is broken, D is released in
an active form for its intended therapeutic effect.
{00108} In some aspects, the present disclosure provides an antibody-drug conjugate of Formula

{IV’} or a scaffold of any one of Formulae (I"}-(111"} and (V" }-(VI'}):

ANTIBODY LP'_—M;\,@P—-"LMfﬂa,)é._w\__%\ﬁﬂ)_})
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ANTIBORDY < i MP MA

wherem
az is an integer from 1 to 3;

a3 15 an integer from O to 1
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a4 is an integer from 1 to about 5;

as is an integer from 1 to 3;

dis is an integer from 1 to about 12;

ANTIBODY 15 a modified antibody;

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

M is a Stretcher unit;

LM when present, is a bond, or a trivalent or a tetravalent linker, and when LM is a bond
{1.e., a divalent linker), a2 is 1, when LM is a trivalent linker, a2 is 2, or when LM is a tetravalent
linker, az 1s 3;

L? 15 a carbonyl-containing moiety;

MA comprises a peptide moiety that comprises at least two amino acids;

T' is a hydrophilic group and the "% between T' and M? denotes direct or indirect
attachment of T and M*;

each occurrence of WP, when present, independently is a functional group that is capable
of forming a covalent bond with a functional group of a therapeutic agent ("D} having a molecular
weight < about 5 kDa; and

each occurrence of L” independently is a divalent linker moiety connecting W” or I to M®
and L comprises at least ane cleavable bond such that when the bond s broken, D is released in
an active form for its intended therapeutic effect.
{00181} In some aspects, the present disclosure provides a peptide-containing scaffold of any

one of Formulae (VII)-{XU):



WO 2021/142199 PCT/US2021/012611

LP__NEP..____,LM LS”}:““"MA""“%"{“-E% )’j
as dg

1D ay
“~
"
[~ .
i (VI}),
P e 1 { L3-)f~m'3A"—§+T1}
1 ag,
3y
LD
o/
)
v (VIID),
LF‘ MP____._.LM L3;)é__mNEAm§+T1 )“E »
82 (1x),
LF’ MP__WMAWT'I
LD
Wi (S{)’

P M P......._____{, A~ 1

LD
B (XD, or

[__P N;P.......___M!—\______T’] (X}E},

wherein

az 1s an wteger from 1 to 3;

a3 13 an mteger from Oto 1,

a4 1s an nteger from 1 to about §;

as 18 au mteger from 1 to 3;

LP is a monovalent linker moiety which comprises a fonctional group W' that is capable
of forming a covalent bond with a reactive motety of a modified antibody;

M is a Stretcher unit;
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LM when present, is a bond, or a trivalent or a tetravalent linker, and when LM is a bond

M

{i.e, a divalent linker), a2 is 1, when LM is a trivalent linker, a2 is 2, or when LM is a tetravalent
linker, az 15 3;
L°, when present, is a carbonyl-containing moiety,

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

T! is a hydrophilic group and the m%m between T! and M* denotes direct or indirect
attachment of T! and M*;

each occurrence of WP independently 18 a functional group that is capable of forming a
covalent bond with a functional group of a therapeutic agent {“D7} having a molecular weight
< about 5 kDa; and

each occurrence of LY independently is a divalent finker moiety connecting W or I3 to M
and LY comprises at least one cleavable bond such that when the bond is broken, I is released in
an active form for its intended therapeutic effect.
{60162} In some aspects, the present disclosure provides a peptide-containing scaffold of any

one of Formuiae (VI -(XI"):
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LP
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wherein

az is an integer from 1 to 3;

a: 1s an integer from O to 1

a4, 18 an integer from 1 to about 5;

as 18 an integer from 1 to 3;

LF is a monovalent linker moiety which comprises a functional group W' that is capable
of forming a covalent bond with a reactive mowety of a roodified antibody;

M is a Stretcher unit;

IMis a bond,

M when present, is a bond, or  trivalent or a tetravalent Hoker, and when
az is 1, when LM is a 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 coraprises at least two amino acids;

T! is a hydrophilic group and the m%m between T' and M* denotes direct or indirect
attachment of T' and M*;

each occurrence of WY independently is a functional group that is capable of forming a
covalent bond with a functional group of a therapeutic agent (D) having a molecular weight
< about 5 kDa; and

each occurrence of L° independently is a divalent linker moiety connecting WP or D to
M? and LP comprises at least one cleavable bond such that when the bond is broken, D is
released in an active form for its intended therapeutic effect.
[80183] The conjugates and scaffolds of the disclosure can mclude one or more of the following
features when applicable.
{80184} In some embodiruents, dis 15 an integer from 2 to 12, from 2 to 10, from 2 10 §, from 2
t0 6, from 2 to 4, from 1 to 2, from 4 to 10, from 4 to &, from 4 to 6, from & to 12, from & to 10,

from 610 §, from 8 to 14, from 8 to 12, or from 8 {0 10,
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100185}  In some embodiments, diz 1S an integer ranging from 1 to 2 {e.g., diz is 1 or 2}. In some
embodiments, dis s an integer ranging from 210 4 {e.g., dis1s 2, 3, or 4). In some embodiments,
dis 18 an integer ranging from 410 6 (e.g, dis s 4, 5, or 6}. In some embodiments, dis 15 an integer
ranging from 6 10 8 (e.g, diz1s 6, 7, or 8}. In some embodiments, di3 1s an integer ranging from 6
to 104eg, dis1s 6,7, 8,9, or 10}, In some embodiments, diz 18 1 or 2. In some embodiments, dis
is 1. In some embodiments, dis 1s 2.

{00186] In some embodiments, each L*, when present, independently is *-Ci.pz alkyl-C{Q)}-%¥,
*NH-Craz alkvl-COOW** ) or *-Ci2 alkyl-C{O)-NH-Ciraz alkyl-C{O)-**, wherein * indicates
attachment to another L’ when present, or to L™, and ** indicates attachment to another L’ when
present, or to M*.

[00107] Insome embodiments, at least one L is *-CH2CHz-C(O)-** or is *-NH-CHCH2-C(O)-

* indicates attachment to another L’ when present, or to LM, and ** indicates

>

** wherein
attachiment to another L when present, or to M*,

{00168] In some embodiments, a3 is 2 or greater, at least one L' is *-Cr.u alky-C(O)-** and at
least one LY is *-NH-Cr.12 alky-C{O)}-**,

{00109] In some embodiments, (L) is *-CH:CH-C(ORNH-CH2CH2-C(O)-** or *NH-
CH2CH-C(OY-CHCH-C(O)-#%, wherein * indicates attachment to LM, and ** indicates
attachment to M?.

[80110] In some embodiments, a4 is 1. In some embodiments, a4 18 2. In some embodiments, as

15 3.

Variable LY and 1LY

{00111] In some embodiments, LY is formed by the reaction between a functional group (e.g.,
W of LY and a reactive moiety {e.g., the modified-GicNAc moiety of *-GlcNAc-87-A”) of the
modified antibody.

{08112} In some embodiments, L* comprises a triazolvi formed between the functional group
{e.z., W) of L' and the reactive moiety (e.2., the modified-GlcNAc moiety of *-GlcNAe-S"-A")
of the modified antibody.

{00113] In some embodiments, each L°, when not connected to an antibody, comprises a
terminal group W',

{08114} In some embodiments, at least one W’ is
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(Ruj)uz
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wherein

R% is hydrogen, halogen, Cios alkyl{e.g., Cis alkyl), Coas cycloalkyl, 6- to 24-membered
heterocycloalkyl, Ceaa aryl, 6- to 24-membered hetercarvl, -{Ci24 alky1}-(Ceaa cycloalkyly, (Ci-
24 alkyD-{6- to 24-membered heterocycloalkyl), -(Cras alkyD3-{Ceso4 aryl), or -{Cra4 alky}-(6- to
24-roembered heteroaryl),

wherein the Ci2a alky] is optionally interrupted by one of more O, N or S, and wherein the
Craa alkyl {e.g., Crealkyl), Coas cycloalkyl, 6- to 24-membered heterocycloalkyl, Coag aryl, 6- 10
24-membered heteroarvl, -(Cia alkyD-(Ceua cycloalkyl), ~(Craa alkyl}-{6- to 24-membered
heterocycloalkyl), ~(Ciag alkyD~(Cs24 arviy, or -{Cro4 alkyl}-(6- to 24-membered heteroaryl) 1s
optionally substituted with one or more Ci-Cur alkyl, Co-Cyuz alkenyl, Co-Cr alkynyl, Ts3-Ci2
cycloalkyl, -O(C1-Ci alkvl), -O(Cz-Ciz alkenyl), ~-O{(C:-Ciz alkynyl), -O(Cs-Ci2 cycloalkyl),
halogen, aming, oxo, or silyl,

wherein the Ci1-Ci2 alkyl, Co-Co alkenyl, Co-Ci alkynyl, Cs-Ciz cyeloaltkyl, -O(Ci-Ciz
alkyh), ~O(Ca-Crzalkenyl), ~-{Ca-Crzalkynyl), -O(Cs-Crz cycloalkyl} 1s optionally substituted, and
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wherein the Ci1-Ciz alkyl, C3-Ciz cycloalkyl, -O(Ci-Ciz alkyly, or -0(C3-Ciz cycloalkyl) is
optionally interrupted by one of more (), N, or§;

R'% i hydrogen, halogen, Cias alkyl {e.g., Cis alkyl), Cea eycloalkyl, 6- to 24-membered
heterocycloalkyl, Ceas aryl, 6- to 24-membered hetercaryl, -(Cra4 alkyl}-(Cead cycloalkyly, «(Ci-
24 alky-(6- to Z4-membered heterocycloalkyl), <(Cias alkyl-{Ce.24 arvl), or ~(Crag alkyl}-(6- to
24-membered heteroaryl),

wherein the Cias alkyl {eg, Cis alkyl), Csas cycloalkyl, 6- to 24-membered
heterocycloalkyl, Ceaa aryl, 6- to 24-membered hetercarvl, -{Ci24 alky1}-(Ceaa cycloalkyly, «(Ci-
24 alkyl-(6- to 24-membered heterocycloalkyl), ~{(Ci2a alky-{Ce.24 aryl), or -{Cia4 alky1}-(6- to
24-membered heterocaryl) is optionally substituted;

each R1¥independently is hydrogen, Cia4 alkyl {e.g., Cis alkvl), Cos cycloalkyl, 6- to 24-
membered heterocycloalkyl, Ceza arvl, 6- to 24-membered heteroarvl, ~(Cios alkyD-{Ceas
cycloatey), ~«(Ci24 alky)-(6- to 24-membered heterocycloalkyl), -(Craa alky-{Ce-2a arvl), or -(Cr.
24 alky1)-{6- 1o 24-merabered hetercaryl);

each R'% independently is halogen, -OR!%, -NO», -CN, -S(ORRY, Cra alkyl (e.g., Cis
alkvly, Ceas cycloalkvl, 6- 10 24-membered heterocycloalkyl, Ceas aryl, 6- to 24-membered
heteroaryl, -{Ci24 alkyl}-{Ces-24 cycloalkyl), «{(Ci24 alkyl}-(6- to 24-mernbered heterocycloalkyl), -
{Cr24 alkyD)-(Ce-24 aryi), or ~{Ci24 alkvh-(6~ 10 24-membered hetercaryl}; and

w2 18 an integer ranging from 0 to 8.

[00115] In some embodiments, at least one W' is
{06116} In some embodiments, at least one W' is

Ry, R,

(R

R1 g

s
%, o

s B ) %
; ; OF &

{08117} In some embodiments, each R'Vis hydrogen. In some embodiments, w2 is 0. In some
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embodiments, R¥ is hydrogen.

{06118} In some embodiments, at least one W' is

{06119] In some embodiments, at least one Whis  © o .

[00128] In some embodiments, at least one R is an electron-withdrawing group, €.g., a group
with a posttive value for the Hammett substituent constant ¢, In some ernbodiments, suitable
electron-withdrawing groups are known in the art. In some embodiments, at least one R¥ is
halogen (e.g., F or C1), -ORM -NO», -CN, -S{ORR”, substituted Ci-Cr2 alkyl, or substituted Ce-
Ci2 aryl, wherein at least one of the substituents 18 an electron-withdrawing group. In some
embodiments, at least one R'% is fluorinated Ci-Cizalkyl {e.g., -CFs), fluorinated Cs-Crarvl (e.g.,
~{s¥s), or haloalkylated Cs-Crz aryl {e.g., ~[3,5-{CF:)2(CeH3)]).

{06121} In some embodiments, at feast one W' ig

{08122} In some embodiments, at least one W’ is

(R‘! 2j)’uZ

"H.WR1 i
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{06123} In some embodiments, at least one W’ is

w120 -
(R (R,

"’fii]R1 1

; OF WLW

[00124] In some embodiments, each R'Yis hydrogen. In sorne embodirnents, u2 is €.

/
N
[00125] In some embodiments, at least one W' is WLM

[00126] Tn some embodiments, cach WF, when present, independently is:

{00127} In some embodiments, each WF ig
[00128] In some embodiments, each L® | when connected to an antibody, comprises a linking
group W'

[00125] 1o some embodiments, at least one WT is

52
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(R0

{00130} In some embodiments, at least one WT is

[00131] In some embodiments, at least one W' is

<N

or

{00132] In some embodiments, at least one W' is

AN

G @

BN & T

’F":,;?AJ
aF

{00133} In some embodiments, at least one WY is

H
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Streicher Unit MF
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{00134] In some embodiments, MY is (1) i
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wherein * denotes attachment to LY or LY and ** denotes attachment to LM or M*,

each Res independently 1s NH or O; each Rs independently is ~C{O-NRs- or ~NRs-C{0)-

each Rs independently is hydrogen, Cio alkyl, Ceao aryl, Cse cyeloalkyl, COOH, or COO-
Cro alkyl;

R4 i1s a bond or ~NRs-{CR20R21)-C(O})-;

each Roo and Roi independently 1s hydrogen, Cie alkyl, Co.1o aryl, hydroxylated Ce.i0 aryl,
polvhydroxylated Coao aryl, 5 to 12-membered heterocycle, Cas cycloalkyl, hydroxylated Cs.s
cycloalkyl, polvhydroxylated Css cycloalkyl, or a side chain of a natural or unnatural amino acid,;

each b1 mdependently is an integer ranging from 0 to &;

each er independently 1s an mteger ranging from 0 to §;

each f1 mdependently is an integer ranging from 1 to &; and

each g independently is an integer ranging from 1 1o 4.
180133} In some embodiments, br s 0. o some embodiments, bris 1
[99136]  Insome embodiments, each fi independently 15 1 or 2. In some embodiments, fiis 1. o
some embodiments, 1 1s 2.
[86137]  Insome embodiments, gz1s | or 2. Insome emmbodiments, gz 15 1. In some embodiments,
@mis 2.
{00138] It is understood that for embodinents of MY, * denotes attachment to LY or LF and **
denotes attachment to LM or M2
[00139] In some embodiments, M’ is:

C O
n \//\\/\/U\\**; 2) */\)‘\.**;(

B N\ﬁ/ s {\/\O\T\\/)Ok w3k
H oo
* /\\/"\/’\E]/ ﬂ \V/\O/'\vc’\/’\\"/ Q \/’\"/**
( 4)‘5 Q 8] o] :
1 %

H i
* N o) N 0 /K/\r R
. NNy TN e S TNy TN o
/‘\:r: o /\\I\/ o ﬁ :
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{00140} In some embadiments, MY is o\ /2
[00141] To some embodiments, MY is G
{06142} In some embodiments, M is:
O O H O u O
N SN LR
% '\/L\g/\\/o\/\gx\/u\\ﬁf\/()\, O \/N\{E/A\/ N\/L\\**
O

{00143} In some embodiments, M' is:

e} C O
P o PN
g N'({\/ )3‘/\ N *e
H H
O

{06144} In some embodiments, M is:

2
~3
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[00145] In some embodiments, M' is:

{06146} In some embodiments, M” is:
/ji\ o}
*/’A\O N{/\/ }5\//\;\; w
H 2 H ,

Variable LM and WM

{08147} In soroe embodiroents, L™ is a bond (.., a divalent linker or having 2 arms), or a multi-
armed hinker (e.g., a trivalent or a tetravalent or having 3 or 4 arms), wherein each arm maybe the
same or different.

[00148] In some embodiments, LM is a bond (i.e., a divalent Hinker or having 2 arms) or a nulti-
armed linker {e.g., a tetravalent or having 4 arms; or a irivalent having 3 arms), wherein each arm
maybe the same or different.

{00149} It is understood that the term “arm”, as used herein, refers to a portion of LM which is
{1) attached to MF or (2} attached to L’ when present or attached to M* when L7 is absent;
{00156} In some embodiments, LM is a bond (i.e., a divalent linker or having 2 arms)

{00151] In some embodiments, LY is a multi-armed linker (e g, a trivalent or a tetravalent or
a melti-armed linker (e.g., a trivalent or a tetravalent or having 3 or 4 arms).

{00152] In some embodiments, LY is a trivalent linker having 3 arms, wherein each arm maybe
the same or different.

{00153} Insomeembodiments, LM is a tetravalent linker having 4 arms, wherein each arm maybe
the same or different.

[00154] Insome embodiments, a2 is 2 and LM 15
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(h

(7}

wherein:

s denotes attachment to M

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

Ry and R’ are each independently hydrogen, an optionally substituted (is alkyi, an
optionally substitiited Crc alkenyl, an optionally substituted Casalkynvl, an optionally substituted
U319 branched alkyl, an optionally substituted Cas cycloalkyl, an optionally substituted Cs.10 aryl,
an optionally substituted hetercaryl, an optionally substituted Cic heteroalkyl, Cis alkoxy,
aryloxy, Cie heteroalkoxy, Crs alkanovl, an optionally substituted aryicarbonyl, Cas
alkoxycarbonyl, Czs alkanoyloxy, arylcarbonyloxy, an optionally substituted Cos alkanovi, an
optionally substituted Ch alkanoyloxy, an optionally substituted Cos substituted alkanoyloxy, -
COCH, or -CO0-Cis alkyl;

each of ¢i, ¢2, ¢35, ¢4, ¢35, ¢7, and ¢z, when present, is an integer independently ranging
between 0 and 10; and

each of di, ds, ds, d4, ds, and dv, when present, is an integer independently ranging between
Oand 10

{00155]  In some embodiments, a2 18 2 and LM 18
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{73 % 13 or {8} : Yy,

wherein:

S denotes attachment to M';

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

R2 and R’z are each independently hydrogen, an optionally substituted Cis alkyl, an
optionally substituted Crs alkenyl, an optionally substituted Crs alkynyl, an optionally substituted
{319 branched alkyl, an optionally substituted Cas cycloalkyl, an optionally substituted Cs-10 aryl,
an optionally substituted hetercaryl, an optionally substituted Cis hetersalkyl, Cie alkoxy,
aryloxy, Cis heteroalkoxy, Cre alkanoyl an optionally substituted aryicarbonyl, Cie
alkoxyearbonyl, Cos alkanoyloxy, arylcarbonyioxy, an optionally substituted Cos alkanoyl, an
optionally substituted Ca6 alkanoyioxy, an optionally substituted Cos substituted alkanoyloxy, -
COOH, or -COG-Cis alkyl;

each of ¢1, ¢z, €3, ¢4, €5, ¢7, and ¢s, when present, 18 an integer independently ranging
between 0 and 10; and

each of di, da, ds, ds, ds, and d7, when present, is an integer independently ranging between

O and 10
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{00156] In some embodiments, a2 18 2 and LM 1s

{00157} In some embodiments, a2 is 2 and LM is Vi

{60158} In some embodiments, ¢, €2, €3, €4, €5, ¢7, and ¢s, when present, are each independently
1,2, 3, 4,5 6,7, 8 9 or 10. In some embodiments, ¢1, ¢z, €3, ¢4, C5, €7, and ce are each
mdependently 0 or 1. In some embodiments, ¢, ¢, €3, ¢4, €5, ¢7, and ¢s are each independently 1,
2,3,4,5 6,7 8 9, or 10 In some embodiments, ¢, €2, €3, ¢4, €5, €7, and cg are each independently
0, 1 or 2. In some embodiments, ¢, ¢, ¢3, €4, €5, ¢7, and cg are each independently 0. In some
embodiments, ¢, ¢, 3, €4, €5, €7, and ¢s are each independently 1. In some embodiments, ¢i, o,
3, €4, ©35, ©7, and ¢ are each independently 2.

{80159} Insome embodiments, di, d, ds, du, ds, and d7, when present, are each independently 1,
2,3,4,5 6,7 8 9, or 10, In some embodiments, di, d», ds, da, ds, and dv are each independently
O or | In some embodiments, di, da, ds, da, ds, and d7 are each mdependently 1,2, 3,4, 5,6, 7, 8,
9, or 10. In some embodiments, di, dz, ds, da, ds, and d7 are each independently 1,2, 3, or 4. In
some embodiments, di, dz, ds, da, ds, and d7 are each independently 1. In some embodiments, di,
ds, ds, ds, ds, and d7 are each independently 2. In some embodiments, di, do, ds, dg, ds, and d7 are
each independently 3. In some embodiments, di, da, di, da, ds, and d7 are each independently 4.
{89160} In some embodiments, Rz and R’z are each mndependently hydrogen, Crs alkyl, Csao
aryl, Cs.s eyeloatkyl, ~-COOH, or -COO-Crs alkyl. In some embodiments, Ro and R’z are each
independently hydrogen or Cre atkyl In some embodiments, Rz and R are each independently
hydrogen. In some embodiments, Rz and R’z are each independenily Crealkyl

{08161} In some embodiments, LM is:

®)
Y4
H
ES
{\!1
(1 o

D AR
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[00162] In some embodiments, a2 is 3 and LM is
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(10)

o~
[
3
~

(16)

wherein:
$
3 denotes attachment to MY,

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

Ry and R’ are each independently hydrogen, an optionally substituted Cis alkyl, an
optionally substitiited Crc alkenyl, an optionally substituted Casalkynvl, an optionally substituted
Cs.19 branched alkyl, an optionally substituted Cas cycloalkyl, an optionally substituted Cs.10 aryl,
an optionally substitited hetercaryl, an optionally substituted Ci¢ heteroalkyl, Cis alkoxy,
arvloxy, Cis heteroalkoxy, Cas alkanovl, an optionally substituted aryicarbonyl, Cis
alkoxycarbonyl, Cus alkanoyloxy, aryicarbonyloxy, an optionally substituted Cos alkanoyl, an
optionally substituted Ca alkanoyioxy, an optionally substituted Cos substituted alkanoyloxy, -
COOH, or -CO0-Chis alkyl;

each of c1, ¢z, ¢3, ¢4, €3, €5, €7, and Cs 15 an integer independently ranging between 0 and 10;

each of dy, da, ds, da, ds, de, dvand ds is an integer independently ranging between 0 and
10; and

each of ey, &2, 3, €4, €3, €5, €7, and ez 1s an integer mdependently ranging between 0 and 10.
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{08163} In some embodiments, a2 is 3 and LM is
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/ 1
Ry C
G
e
C
S,
(16} . , (17}

wherein:

]
2 ¥
s denotes attachment to M

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

Rz and R"2 are each independently hydrogen, an optionally substituted Cis alkyl, an
optionally substituted Czs alkenyl, an optionally substituted Cze alkynyl, an optionally substituted
.10 branched alkyl, an optionally substituted Cs.s cycloalkyl, an optionally substituted Ce.10 aryl,
an optionally substituted heteroaryl, an optionally substituted Cis heteroalkyl, Cie alkoxy,
arvloxy, Cis hetercalkoxy, Cis alkanoyl, an optionally substituted arvicarbonyl, Coe
alkoxycarbonvl, Cas alkanoyloxy, arylcarbonyioxy, an optionally substituted Cos alkanoyl, an
optionally substituted Cas alkanoyloxy, an optionally substituted Co-s substituted alkanoyloxy, -
COOH, or -COO-Crs alkvl;

each of ¢1, €2, ¢3, €4, C5, C6, ©7, and Ce 15 an integer mdependently ranging between 0 and 10;

each of di, dz, ds, d4, ds, ds, d7and ds is an mteger independently ranging between 0 and
10; and

each of e, ez, &3, e, €5, e, €7, and es 15 an mieger independently ranging between 0 and 10

[00164] TIn some embodiments, a2 15 3 and LM is Yi

{06165] In some embodiments, a2 is 3 and LM is

[00166] TIn some embodiments, -LM-(L Y- is:
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{00167} In some embodiments, wherein an amino acid umt has two attachment sites (1, a
terminal drog unit) one of the attachment sttes shown above can be replaced, for example, by H,
OH, or a T3 unsubstituted alkyl group.

[00168] In some embodiments, when LM is a multi-armed linker and not yet connected to the
Stretcher unit MY, WM is a terminus of LM and each oceurrence of WM independently is hydrogen,
a protecting group, a leaving group, or a functional group that 15 capable of connecting 1M to MF
by forming a covalent bond.

{06169} In some embodiments, WM is an amine protecting group. In some embodiments, WM is

BOC.

{80170} In some embodiments

{80171} In some embodiments, W

{06172} In some embodiments, WM is BOC, and LM is

001731 In some embodiments, WM is an amine protecting group, and LM is Yi,
R s =l full
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¥4
{06174} In some embodiments, WM is BOC, and LM s Y1,

{08175} In some embodiments, WM™ comprises an amine group. In some embodiments, W™
comprises -C{O)-(CH2)w-NHa, wherein w is an integer from 1 to0 6. In some embodiments, WM is

-C(0)-CH:-NH.

{06176] In some embodiments, WM is -C{O)-CHz-NHz and LM is

{06177] In some embodiments, WM is -C{Q)-CHz-NH; and LM is v;

[00178] In some embodiments, WM is HL

Variable L°
{00179] In some embodiments, each L°, when present, is a carbonyl-containing moiety.
{00180] It is understood that for embodiments of L, * indicates attachment to another L when
present, or to LM and ** indicates attachment to another L when present, or to MA
[00181] In some embodiments, each L7, when present, independently is ¥-Crp2 alkyl-C{Q)-**,
*NH-Ci-12 alkyl-C(O)-**, or *-C1-12 alkyl-C(C)}-NH-C1-12 alkyl-C{O)}-**.
00182] In some embodiments, at least one L 13 *-Cra alkyl-C{O)-**.
00183}
{00184] In some embodiments, L’ is *-CHCH-C{O)-**,
{00185} In some embodiments, (L)as is *-CHzCH2-C(O)-#*,
|
]

[ —

In some embodiments, at least one L' is *~CH2CH2-C{0)-%*,

[00186] In some embodiments, at least one L7 is *-NH-Cr12 alkyl-C(O)-**.
{00187] In some embodiments, at least one L™ is *-NH-CH2CHo-C{O)-**,
{00188] In some embodiments, L* is *-NH-CHyCHz-C(O)-**.

{08189} In some embodiments, (L) is *-NH-CH:CH-C{O)-*%,
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{00190} In some embodiments, at feast one L” is *-Ci.p2 alkyl-C(O)-NH-Ci allyl-C(O)-**
{06191} In some embodiments, at least one L7 is *-CHyCH2-C{O)-NH-CHCH2-C{0)-%*.
{00192} Insome embodiments, L’ is *-CHaCH-C(O)-NH-CHCHz-C(O)-**.

[60193] In some embodiments, {17} is *-CHaCH2-C(O)-NH-CH2CHa-C{ O}

{00194} In some embodiments, as is 2 or greater, at least one L’ is *-C .12 alkyl-C{O}-**, and at
least one L7 is *-NH-Cj.u2 alkyl-C{O)-**.

{00195} In some embodiments, (L a3 is *-CH2CH2-C(O)-NH-CH2CH:-C{O)-%*

{08196] In some embodiments, {L')as is *NH-CH2CH-C{O)-CHCH2-C{O)-**.

Variabie M*

{00197} In some embodiments, M” is a linker moiety that is capable of connecting onie or more
drugs and one or more hydrophilic groups to L™ or LY In some embodiments, M? comprises a
peptide moiety of at least two amino acids. In some embodiments, anuno acid 1s referred to herein
as “AA” and amino acids as “AA’s”

{80198} In some embodiments, the peptide moiety 1s a moiety that 5 capable of forming a
covalent bond with a -LP-D unit and allows for the attachment of multiple drugs. In some
ernbodiments, the peptide moiety comprises a single AA unit or has two or more AA units (e.g.,
from 2 to 10, from 2 t0 6, or 2, 3, 4, 5 or 6) wherein the AA units are each independently a natural
or non-natural amino acid, an ammo alcohol, an amino aldehyvde, a diamine, a polyamine, or
combinations thereof. In some embodiments, in order to have the requisite number of attachments,
at least one of the AA units will have a functionalized side chain to provide for attachment of the
LD unit. In some embodiments, exemplary functionalized AA units (e g., amino acids, amin
alcohols, or amino aldehydes) inclade, for example, azido or alkyne functionalized AA unmits (e.g.,
aming acid, amino alcohol, or amine aldehyde modified to have an azide group or alkyne group).
In some embodiments, the azide group or alkyne group is for attachment using click chemistry.
100199} In some embodiments, the peptide motety has 2 to 12 AA units. In some embodiments,
the peptide moiety has 2 to 10 AA units. In some embodiments, the peptide moiety has 2t0 6 AA
units. In some embodiments, the peptide moiety has 2, 3, 4, 5 or 6 AA units.

{80200}  In some embodiments, the peptide motety has 2 AA units. In some embodiments, the
peptide molety has 3 AA units. In some embodiments, the peptide motety has 4 AA units. In some

embodiments, the peptide moiety has 5 AA units. In some embodiments, the peptide motety has 6
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AA units.

{80281} 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 independently D or L 1somer of a thiol containing amineo acid. In some embodiments, each
aming acid of the peptide moiety can be independently a I isomer of a thiol containing amino
acid. In some embodiments, each amino acid of the peptide moiety can be independently an L
isomer of a thiol containing amino acid. In some embodiments, the thiol containing amino acid
can be, for example, cysteine, homocysteine, or penicillamine.

[66262] In some embodiments, each amino acid that comprises the peptide moiety can be
independently the L or D 1somer of the following amino acids: alanine (including B-alanine),
arginine, aspartic acid, asparagine, cystewne, histidine, glycine, glutanmue acid, glutamine,
phenylalanine, lvsine, leucine, methionive, sermne, tyrosine, threonine, tryptophan, proline,
ornithine, peniciilanine, aminoalkynoic acid, aminoalkanedioic acid, heterocyclo-carboxyhic acid,
citrulline, statine, diaminocalkanoic acid, sterecisomers thereof, or derivatives thereof.

[60263] In some embodiments, each amino acid that comprises the peptide moety s
mdependently cysteme, homocysteine, penicitlamine, ormithine, lysine, serine, threonine, glycine,
glutarnine, alanine, aspartic acid, glutanmic acid, selenccysteine, proline, glycine, isoleucine,
leucine, methionine, valine, alanine, or a sterecisomers thereof

[80264] In some embodiments, the peptide moiety comprises a monopepiide, a dipeptide,
iripeptide, tetrapeptide, or pentapeptide. In some embodiments, the peptide motety comprises a
pentapeptide.

[80285] In some embodiments, the peptide moiety comprises at least about five amino acids
{e.2.,5,0,7, 8 9 or 10 amino acids}. In some embodiments, the peptide moiety comprises at most
about ten amino acids.

{00286} Insome embodiments, each amino acid that comprises the peptide moigty independently
is glycine, serine, glutamic acid, lysine, aspartic acid, and ¢ysteine.

180287} In some embodiments, the peptide moiety comprises at least four glycines and at least
one serine, e.g., {glyeinels and serine wherein the serine is at any position along the peptide chain,
such as, for example, (sennej-{glycine)s, (glycine)-(serine}-(glycinels; {glycineh-{serine}-

{elycine); (glycine)s-(serine}-(glycine}; or (glveineys~(serine).
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100288} In some embodiments, the peptide molety comprises (glycinel-{serine} or {serine)-
{glycinels. In some embodiments, the peptide moiety comprises {(glycine-(serine}. In some
embodiments, the peptide moiety comprises {serine}-{glycinel.
{80209}  In some embodiments, the peptide moiety comprises at least four glycines and at least
one glutamic acid e g, (glycinel and glutamic acid, wherein the glutamic acid is at any position
along the peptide chain.
180210} In some embodiments, the peptide moiety comprises (glutanuc acud)-(glycinels or
{glyciney-{glutamic acid).
{00211} In some embodiments, the peptide motety comprises {f-alanine)-{glycine)s-(serine}
wherein the serine is at any position along the peptide chain.
180212} In some embodiments, the peptide moiety comprises (glycinejs-{serine}-{glutamic acid)
wherein the serine is at any position along the peptide chain. In some embodiments, the peptide
moiety comprises {P-alanine)-{glycinel-{serine}-(glutamic acid} wherein the serine s at any
position along the peptide chain.
180213} In some embodiments, the peptide moiety comprises {glycing)iu-{serine}, wherein

the peptide moiety 15 attached to L' when present, or to LM when L° s absent, via one of
the glycine; the peptide moiety is attached to T! when present, via the sering; and the peptide
motety is attached to LP when present, via the serine.
[80214] In some embodiments, the peptide motety comprises {serinei-{glycinehi4, 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 to LY when present, via the serine.
[80215] 1t 13 understood that for embodiments of the peptide motety, * indicates attachment to
L.? when present, or to L™ when L7 is absent. In some embodiments, ** indicates attachment to T!
when present, or ~OH when T' is absent. In some embodiments, *** indicates attachment to LY
when present, or hydrogen when LY is absent.

[60216] In some embodiments, the peptide moiety comprises

H 9
" N £33
Ty,
Plig 0,

{89217}  In some embodiments, the peptide moiety comprises {glycine}-(serie), wherein:
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the peptide motety is attached to L’ when present, or to LM when L? is absent, via the
alycine; the peptide moiety is attached to T' when present, via the serine; and the peptide moiety
is attached to L™ when present, via the serine.
{80218} In some embodiments, the peptide moiety comprises {glycine}-{(serine}, wherein:

the peptide moiety is attached to L* when present, or to LM when L” is absent, via the serine;
the peptide moiety is attached to T when present, via the glycine; and the peptide moiety is

attached to LP when present, via the serine.

Ho9
. N,
Hooo 0

{00218} In some embodiments, the peptide moiety comprises

{80220} In some embodiments, the peptide moiety comprises {glycine}s-{serine), wherein:
{80221} the peptide moiety is attached to L’ when present, or to L™ when L7 is absent, via one
of the glycine; the peptide maiety is attached to T' when present, via the serine; and the peptide

moiety is attached to LY when present, via the serine.In some embodiments, the peptide moiety

H O
* 1 N ke
N i
T”\rs“ I
0_54 O

EEE]

comprises
[802221  In some embodiments, the peptide moiety comprises (serine}-{glyeine}i4, 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 motety

is attached to LY when present, via the serine.
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{00223} In some embodiments, the peptide moiety comprises A
{80224} In some embodiments, the peptide moiety comprises {(serine}-{glveine).q, wherein:

the peptide moiety is attached to L* when present, or to LM when L” is absent, via the serine;
the peptide moiety is attached to T! when present, via one of the glycine: and the peptide motiety

is attached to L when present, via the serine.
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{00225} In some embodiments, the peptide moiety comprises
{80226} In some embodiments, the peptide motety comprises {f-alanine}-(glycine}ia-{serine),
wherein:

the peptide moiety is attached to L’ when present, or to L™ when L* is absent, via the §-
alanine; the peptide moiety is attached to T* when present, via the serine; and the peptide moiety
is attached to L when present, via the serine.
{00227} In some embodiments, the peptide moiety comprises

Q o)

. N
| Ol O

T

Iz

[80228] In some embodiments, the peptide moiety comprises (B-alanine}-(glycinel-{serme),
wherein:

the peptide ruotety is attached to L> when present, or to LM when L? 1s absent, via the p-
alanine; the peptide motety 15 attached to T' when present, via the serine; and the peptide moiety
is attached to L° when present, via the serine.
[80229] 1o some embodiments, the peptide moiety comprises

& O

(89230} In some embodiments, the peptide molety comprises {glycinehs-{glutamic acid),
wheren:

the peptide moiety is attached to L” when present, or to LM when L is absent, via one of
the glycine; the peptide motety is attached to T' when present, via the glutamic acid; and the

peptide moiety 15 attached to LY when present, via the glutamic acid.
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[806232] Tosome embodiments, the peptide motety comprises (glycine}-{glutaraic acid), wherein:

802311  In some emboduments, the peptide moiety comprises
p p

the peptide motety is attached to L' when present, or to LM when L* is absent, via the

glycine; the peptide moiety is attached to T! when present, via the glutamic acid: and the peptide
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[80233] In some embodiments, the peptide moiety comprises

motety 1s attached to LY when present, via the ghitamic acid.

[89234] In some embodiments, the peptide moiety comprises (glycinel-{glutamic acid),
wherein:

the peptide motety 15 attached to L when present, or to LM when L ts absent, via one of
the glycine; the peptide motety is attached to T' when present, via the glutanic acid; and the

peptide moiety is attached to LP when present, via the glutamic acid.
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{80235} In some embodiments, the peptide moiety comprises
{00236} In some embodiments, the peptide molety comprises {glutamic acid}-{glycine)ia,
wherein:

the peptide moiety is attached to L’ when present, or to L™ when L’ 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.

A
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{82371  In some embodiments, the peptide molety comprises
[80238] In some embodiments, the peptide moiety comprises (glutamic acid)-(giycine,
wherein:

the peptide moiety 13 attached to L when present, or to LM when L7 is absent, via the
glutarnic acid; the peptide moisty is attached to T' when present, via one of the glycine; and the

LY when present, via the ghitamic acid.
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{00240} Insome embodiments, the peptide moiety comprises {glutamic acid}-(glycine), wherein:

peptide moiety 13 aitached to

[80239] In some embodiments, the peptide molety comprises

the peptide moiety is attached to L when present, or to L™ when L? 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 ghitamic acid.
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{80242} In some embodiments, the peptide molety comprises (B-alanine)-{glycineha-{ghutamic

{00241} In some embodiments, the pepiide moiety comprises

acid}, wherein:

the peptide moiety is attached to L’ when present, or to LM when L? is absent, via the -
alanine; 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.

[80243] In some embodiments, the peptide moiety comprises
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100244}  In some embodiments, the peptide moiety comprises (B-alanine)-{glvcine)s-{glutamic
acid), wherem:

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 glutamic acid; and the peptide

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

[60245] In some embodiments, the peptide motety comprises
O O
. H
™N N/\ﬂ’ N e
H ] ol
Q FEw

[80246] To some embodiments, the peptide motety comprises {B-alanine)-{glycine)-{glutamic
acid), wherem:

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 glutamic acid; and the peptide

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

{88247} In SOTNE embodiments, the peptide motety COMPrises
O 9]
H H
O

0 L

Variable L” and W7
{006248] In some embodiments, each occurrence of LY is independently a divalent linker moiety

connecting [ to M” and comprises at least one cleavable bond such that when the bond is cleaved,

{2
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D is released in an active form for its intended therapeutic effect.

{06249} In some embodiments, LY is a component of the Releasable Assembly Unit. In some
embodiments, L7 is the Releasable Assembly Unit. In some embodiments, L” comprises one
cleavable bond. In some embodiments, L” comprises multipie cleavage sites or bonds.

100250} In some embodiments, functional groups for forming a 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 amine groups to form
peptide bonds, carboxylic or hvdroxy groups to form ester bonds, and sugars to form glycosidic
bonds. In some embodiments, 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, LP comprises a carbamate bond (i.e., -0-C(Q)-NK-, wherein R
is hydrogen or alkyl or the like).

[00251] o some embodiments, the structure and sequence of the cleavable bond in LP can be
such that the bond is cleaved by the action of enzymes present at the target site. In some
embodiments, the cleavable bond can be cleavable by other mechanisms.

00252] In some embodiments, the structure and sequence of the cleavable bonds in LP 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.

[80233] In some embodiments, the cleavable bond{(s) can be enzymatically cleaved by one or
more enzymes, including a tumor-associated protease, to hiberate the Drug unit or D, wherein the
conjugate of the present disclosure, or intermediate, or scaffold thereof, 1s protonated is vive upon
release to provide a Drog unit or D

[00254] In some embodiments, L” can comprise one or more amino acids. In some
embodiments, each amino acid in L can be natural or unnatoral and/or a D or L isomer, provided
that there is a cleavable bond. In some embodiments, LY comprises an alpha, beta, or gamma amino
acid that can be natural or non-natural. In some embodiments, LY comprises 1 t0 12 (e.g., 1 t0 6,
orliod orlte3, orl,2 3,45 6 7 8 9 10, 11, or 12) amine acids in contiguous sequence.
{00255} In some embodiments, LY can comprise natural amino acids. In some embodiments, L7
can comprise non-natural amino acids. In some embodiments, L does not comprise natural amino
acids. In some embodiments, L” does not comprise non-natural amino acids. In some

embodiments, L can comprise a natural amino acid linked to a non-natural amino acid. In some

(v
feal



WO 2021/142199 PCT/US2021/012611

embodiments, L¥ can comprise a natural amino acid linked to a D-isomer of a natural amine acid.
1n some embodiments, L” comprises a dipeptide such as -Val-Cit-, -Phe-Lys-, or -Val-Ala-.
{00256} In some embodiments, L comprises a monopeptide, a dipeptide, a tripeptide, a
tetrapeptide, a pentapeptide, a hexapeptide, a heptapeptide, an ociapeptide, a nonapeptide, a
decapeptide, an undecapeptide, or a dodecapeptide unit.

{08257} In some embodiments, L” comprises a peptide (e.g., of 1 to 12 amino acids), which is
comjugated directly to the drug unit. In some such embodiments, the peptide is a single amino acid.
In some such embodiments, the peptide 15 a dipeptide.

{00258] In some embodiments, each amino acid in L” is independently selected from alanine, p-
alanine, argmine, aspartic acid, asparagine, histidine, glycine, ghmamic acid, glutamine,
phenvlalanine, lysine, leucine, serine, tyrosine, threonine, isoleucine, proline, tryptophan, valine,
cysteine, methionine, selenocysteine, ornithine, penicillamine, aminoalkanoic acid, anuncatkynow
acid, ammnoalkanedioic acid, aminobenzoic acid, amino-heterocyclo-alkanoic acid, heterocyclo-
carboxylic acid, citrulline, statine, diaminoalkanoic acid, and derivatives thereof,

{86239} In some embodiments, each amivo acid 18 independently selected from alanine, -
alanive, arginine, aspattic acid, asparagine, histidine, glycine, glutamic acid, glutanune,
phenylalamine, lysine, leucine, serine, tyrosine, threonine, isoleucineg, proline, tryptophan, valine,
citrulline, and derivatives thersof

[002683] In some embodiments, each amino acid 15 selected from the proteinogenic and the non-
profemogenic anming acids,

{00261} In some embodiments, each amino acid in L can be independently selected from L or
D somers of the following anuno acids: alanine, B-alanine, arginine, aspartic acid, asparagine,
cysteine, histiding, glvcine, glutamc acid, ghutamine, phenylalanine, lysine, leucine, methionine,
sering, tyrosineg, threonine, tryptophan, proline, ornithine, penicillamine, amincalkynoic acid,
aminoalkanedioic acid, heterocyclo- carboxyhic acid, citrulline, statine, diaminoalkancic acid,
valine, citrulline, and dertvatives thereof

{00262] In some embodiments, each amino acid in LY is independently cysteine, homocysteine,
penicilamine, ornithing, lysine serine, threonine, glycine, glutamine, alanine aspartic acid,
elutamic acid, selenocysteine, proling, ghyecine, 1soleucing, leucine, methionine, valine, citrulline,
or alanine.

{08263} In some embodiments, each amino acid in L” is independently selected from L-isomers

A
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of the following amino acids: alanine, P-alanine, arginine, aspartic acid, asparagine, histidine,
glycine, glutamic acid, glutamine, phenylalanine, lvsine, leucine, sering, tyrosing, threonine,
isoleucing, tryptophan, citrulline, and valine,

[60264] In some embodiments, each amino acid in L is independently selected from D-isomers
of the following anuno acids: alanine, B-alanine, arginine, aspartic acid, asparagine, histidine,
glycine, glutamic acid, glutamine, phenylalanine, lysine, leucine, serine, tyrosine, threonine,
isoleucine, tryptophan, citrulline, and valine.

{00265]  In some embodiments, each amino acid in L” is alanine, B-alanine, glutamine, glutamic
actd, 1soglutamic acid, 1soaspartic acid, valine citrulline, or aspartic acid.

{00266] In some embodiments, LP comprises P-alanine. In some embodiments, L° comprises
(B-alanine}-(alanine). In some embodiments, LP comprises (B-alanine} and optionally alanine,
glutarme acid, glutamine, soglatamic acid, aspartic acid, isecaspartic acid, valine, {valine)-
{alanine), (alanine)-(alanine}, or (valine)-{citruline).

{00267} In some embodiments, LP comprises (glutamic acid)-(alanine).

I 1 In some embodiments, LP comprises (B-alanine)-{glutamine).

00269] In some embodiments, LP comprises (B-alanine)-(ghutamine} )-(alanine).

[ 1 In some embodiments, LY comprises glutamic acid and optionally alanine, glycine,
isoglutamic acid, aspartic acid, isoaspartic acid, valine, {valine}-{alanine), {alanine)-(alanine}, or
{vahne}-{citruline).

{00271} In some embodiments, LP°

comprises 2, 3-diaminopropancic acid. In  some
embodiments, Wy comprises {R}-2,3-diaminopropanocic acid In some embodiments, Wy
comprises ghutamic acid. In some embodiments, Ww comprises (glutamic acid}-(alanine}. In some
embodiments, L” comprises (glutamic acid)-(glycine)-{alanine).

{00272} In some embodiments, L” comprises L-ghitamic acid, D-glutamic acid, (L-glutamic
acid}-(L-alanine), (L-glutamic acidp-(D-alanine}, (D-glutamic acidi-(L-alanine), (D-ghlutamic
acid-(D-alanine}, (L-glutamic acid}-(glycine}-{L-alanine), D-glutamic acidp-{glycine}-{D-
alenine), {(L-ghutamic acid}-(glycing)-{D-alanine), or (D-glotamic acid)-{glycine)-{L-alanme)In
some embodiments, L” comprises a carbamate bond in addition to one or more amino acids.
{00273] In some embodiments, L7 can be designed and optimized in selectivity for enzymatic

cleavage by a particular enzyme. In some embodiments, the particuar enzyme is 8 tumor-associated

protease. In some embodiments, L” comprises a bond whose cleavage is catalyzed by cathepsin
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B, C, and D, or a plasmin protease.

{06274} In some embodiments, L7 comprises a sugar cleavage site. In some embodiments, L.V
comprises a sugar moiety (Su) linked via an oxygen glycosidic bond to a self-immolative group.
In some embodiments, a “self-immolative group” can be a tri-functional chemical moiety that s
capable of covalently hinking 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). In some
embodiments, the glycosidic bond can be cleaved at the target site to wnitiate a self- immolative

reaction sequence that leads to a release of the drug.

Therapeutic Agents, Drug Unit, or D

180278}  In some embodiments, the therapeutic agent is a small molecule having a molecular
kDa, or <about 1 kDa).

{89276} In some embodiments, the therapeutic agent bas an 1C:0 of about less than 1 oM. Tn
some embodiments, the therapeutic agent has an ICso of less than 1 oML

9277 In some embodiments, the therapeutic agent has an ICTso of about greater than 1 oM,
{e.g., the therapeutic agent has an ICso of about 1 to S0 nM). In some embodiments, the therapeutic
agent has an ICs of about greater than 1 nM. In some embodiments, the therapeutic agent has an
ICso of greater than 1 oM, {e.g., the therapeutic agent has an ITse of 1 to 50 nM). In some
embodiments, the therapeutic agent has an 1Cso of greater than T uM.

[80278] In some embodiments, some therapeutic agents having an 1Tso of greater than about 1
nM {e.g., “less potent drugs™) are unsuitable for conjugation with an antibody using art-recogmzed
comjugation techniques. Without wishing to be bound by theory, such therapeutic agents have a
potency that is msufficient for use in targeted antibody-drug conjugates using conventional
techniques as sufficient copies of the drug (1.e., more than &) cannot be conjugated using art-
recognized technigques without resulting in diminished pharmacokinetic and physiochemical
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 includes an antibody, a scaffold, and at least eight therapeutic agent moieties,
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wherein the therapeutic agent has an 1Cso of greater than about 1 nM.

{80279} In some embodiments, the drug is a derivative of {3} an auristatin compound; (b} a
calicheamicin compound; (¢} a duscarmycin compound, {d) SN38, {e} a pyrrolobenzodiazepine;
{f) a vinca compound; (g} a tubulysin compound; (h} a non-natural campiothecin compound; (i} a
maytansinoid compound; (13 a DNA binding drug; (k) a kinase mhibitor; (1} a MEK mhibitor; (m)
a KSP mhibitor; {n} a topeisomerase inhibitor; {o) a BNA-alkviating drug; (p} a RNA polymerase;
{q) a PARP nhibitor; {r) a NAMPT inhibitor; {s) a topoisomerase inhibttor; (¥} a protein synthesis
mhibitor; (u} a DNA-binding drug; (v) a DNA mtercalation drug; or {w) an immunomodulatory
compound, as described in US 2018/0154018, the contents of which s hereby incorporated by
reference in its entireties

{80283} In some embodiments, the drug used in the disclosure is auristatin F-
hydroxypropylanide-L-alanine.

[80281] 1o some embodiments the auristatin is a compound of Formula (X

R O Hs7
R Cg 8 J\ N ¢y o ?44
NN N/\./} R N
| R. &« =3 i r 7 \n’ Ras
Rypz Q7% "Ry Ry O B O 0
33 {

wherein:

each of Ra1 and Rs2 independenily is hydrogen or Cia alkyl and at most one of Rs; and Ry
is H;

Raz s hydrogen, Ci-s alkyl, Ca-s carbocycle, Ceo aryl, Ci-s alkyl-Ce.10 aryl, X -{Ca-g
carbocyele), Ci-z heterocycle, or X'-{(Cs-s heterocycle);

Ras is hydrogen, Ci-s alkyl, Ci-s carboceycle, Ceao aryl, X'-Cooo aryl, X'-(Ca-g
carbocycle), Ci-s heterocycle, or X'-(Cs-s heterocycle);

Riss is hydrogen or methyl;

or R4 and Rss, together with the carbon atom to which they attach form a carboeyclic
ring having the formula ~{CRs5R41 )v- wherein each of Rss and Ra: mdependently 1s hydrogen or
Cr-s alkyl and b 1s an mteger from 3 10 7;

Rae 18 hydrogen or Ci-s alkyl;

Ra7 ts hydrogen, Ci-s alkyl, Ci-s carbocycle, Co.t0 aryl, ~X!-Cos.10 aryl, -X'-(Ci-g
carbocyele), Ca-g heterocycle or —X'-(Ci-g heterocycle);

each Ras mdependently 1s hydrogen, OH, Ci-s alkyl, Cs-s carbooycele or O-(Ci-s alkyl);
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(j);
1

Rsiis; Raa or Rsg;

Rua is hydrogen, Ciz alkyl, Coao aryl, -X-Coao aryl, Cas carboeycle, Cax heterocycle, -
X'-Cas heterocycle, -Crs alkylene-NHaz, or (CHz)SCH3;

each X! independently is Ci.o alkylene or Ciio cycloalkylene;

Rua 13 hydrogen or Crs alkyl;

Ras 15 X°-Rae or NH-Rus;

Xi50o0rS;

Rio1s hydrogen, OH, amuno group, Cis alkyl anuno, or -{C{RaoR21}}-Raz;

Raz1s an amino group, {1 alkyl ammo, or ~{C(RaoRz21}a-Raz;

each of Rao and Rz1 independently 1s hydrogen, Cre alkyl, Cee aryl, hydroxylated Coae
aryl, polvhydroxylated Ce-10 aryl, 5 to 12-membered heterocycle, Css cycloalkyl, hydroxylated
Cas cycloalkyl, polyhydroxylated Cs.g eycloalkyl, or a side cham of a natural or unnatural amino
acid;

Raz is ~OH, -NHR2z, ~COCH, -Rp-C{OWCH) - COH R 3-N(HNR23), -Reo-C(OWCHa Jo-
{0 CH-CHo)r -N{H)R23) or ~Rs-{C{O}-CH{X?)-NH)o-R77 ;

each Ros mmdependently is hydrogen, Cis alkyl, Coao arvl, Css cycloalkyl, -COOH, or
~00-Crg alkyl;

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

R7 is hydrogen or X? and NR7 form a nitrogen containing cyclic compound;

Rs2 15 -NR2s or oxygen,

Ria 15 “C{Rs6-—C(Rse)2-Con10 aryl, “C(Rse—C(Rse)a-Cses heterocycle, or -C(Rsela—
C{Rs6}2-Cas carbocycle;

Rse independently 1s H, OH, Cus alkyl, Css carbocycle, —0-Crs alkyl, -0-C{0)-Ros, or—
O-R23-0-Crs alkyl-NHz;

Raugis an aming group, S to 12-membered heterocycloalkyl, -Ras-Cre alkyl-Ra, Rog-Cs-12
heterocycloalkyi-Chs alkyi-Ran, -[C(RuoR211a-Raz, or —Rus-Crg alkyl-Ce-12 aryl-Cig alkyl-Ruz; or
Ra29 18 Ra7 as defined herein;

Rog is absent, NRa2z or oxygen;
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a is an integer from 1 10 6; ¢ is an integer from O to 3; d is an integer from 1 t0 3; and f'is
an integer from 1 to 12,

{00282} In some embodiments, in the auristatin compound of Formula (X):

P >

R 15 benzyl or . and Raa 18 hydrogen.

{80283} In some embodiments the auristatin is a compound of Formula (Xa}:

Rz o Rar R )
Ry Y ﬂ /\ /§ Hy
3N
N N
| TR T N\

Re.
Ry © RQ%R%@ Ras *

R 28 O {X’d)

wherein
Raz through Ras, and Raq are as defined herein,

one of Rs1 and Rs is hydrogen or Ciz alkyl and the other i3

(R12 h

wherein:
Ra3 18 hydrogen or CHs,
Rsa1s Ciealkyl or Cooro arvl;
each Ri2” independently is halogen, -Cis alkyl, -0-Ciz alkyl, nitro, or cvane;
h is an integer from O to 4;

u 18 an integer O or 1

PN

Rsyis;  Ras or R4

Ras is hydrogen, Cis alkyl, Ceao aryl, -X!-Cs.10 aryl, Cas carboceycle, Cag heterocycle, -
X1 heterocycle, -Cis alkylene-NHaz, or (CH2pSCH3,

each X' independently is Ci1o alkylene or Ci.10 cycloalkylene;

Ras 1s X*-Raz or NH-Rug;
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X'isOorS;

Risis hydrogen, OH, amino group, Cis alkyl aming, or ~{C{RaoRz1}]a-Raz;

Razis hydrogen, an amino group, Cis alkyl amino, or {C{R0R1}]a-Raz;

each of Roo and Ry independently is hydrogen, Cis alkyl, Ceo arvl, hydroxviated Ceao
arvl, polyhydroxylated Co.i0 aryl, 5 to 12-membered heterocycle, Cs.s cycloalkyl, hydroxylated
(s cycloalkyl, polyvhydroxyiated Cs.s cycloalkyl, or a side chain of a natural or unnatural amino
acid;

Ra 1s —OH, -NHRu3, —-COOH, -Rao-C{O)CH2)-CHHRus)-NEH ) R23), -Raa-C{OWCH2)e-
(O-CH2-CH2)r -N(H )R 23), or —Rax-(C(O)-CH(X?)-NH)e-R77;

each Ro; independenily is hydrogen, Cre alkyl, Ceao arvl, Cas cyeloalkyl, -COOH, or
—CO0-Cis alkyl;

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

R77 is hydrogen or X7 and NR77 form a nitrogen containing cyclic compound;

Rez s ~NRa2s or oxygen;

Rsq 18 ~C{Rac)—C{Rseke-Couro aryl, —C{Rse)a—C{Ras)-Cas heterocycle, or —C(Rsel—
C{Rse)2-Ca s carbocyele;

Rse independently 1s hydrogen, OH, Cis alkyl, Css carbocyele, -0-Cis alkyl, ~0-C(O)-
Ry, or—-0-Ra3-3-Crs alkyl-NHz;

Rosis an amino group, 5 to 12-membered heterocycloalkyl, -Rae-Crs alkyl-Ra, Ros-Cs-12
heterocycloalky-Cie alkyl-Roa, ~[C(R2oRz13a-Raz, or ~Ras-Cre alkyl-Co1z aryi-Cioe alkyl-Raz; or
Roo 1s R47 as defined herein;

Rag 15 absent, NR2z or oxygen,;

8 1s an jnteger from 1 to 6; ¢ 15 an integer from 0 to 3, d 15 an integer from 1 to 3; and f 15
an integer from 1 to 12.

{60284 In some embodiments, the auristatin compound of Formula (Xa) 15 a compound of

Formula (Xia} or Formula (Xib):

< H3C Ve
O \/ W/’ AN CH, (\, z ?HJ
H
HoM. —
2 I OA (o \ //\\H \\;//\ rf P g/\ﬂ/ N /’A /N\ Rgz
N Rgs O _A__ CHy OCH, Q OCH; O
HLC GHg (XIa) ot
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w L ILIC LT
i o A 2 H H i i
Ty o T Ris O A CHy OCHy O OCH; O
A Ras oG it (X1,
wherein:
< /'::\\ N \ ------ p OH /r.‘::::::
- A S - { )
\If—\/\\ Y. I"_L/} ;gf T/,J' \\ y
. D e
Rozis; 07 “OH ;07 NH2 ;or  GHg , and

Rss 18 hydrogen or CHa
{00285} In some embodiments, the auristatin of Formula (X} 15 a compound of Formula (XI),
Formula (X410, or Formula 3HI):

wherein the compound of Formula (X} 1s:

gl JCHs H5C .
o] CHs < CHy
H {
R N \)J\ N N
\Nf E T/ /\\ﬁ/ LW
: : H, O
5

.
oH s} CH:  OC OCH, ©
T ‘/\\CH-_; : o

T

(1)

wherein Ra ts hvdrogen or CHz and Rax 158 —CHs or any one of the following structures:

% S O o S _OH
(1) }z?:\/\oﬁ S :\[/ 3) % ’
" ’ (2) CHy
~ OH 5 .
) Hﬂf/\c: | ;’B{\,/\O)K(NHZ }5/\0)\(%2
{4) 0 (5) CHy {6} CHy

¥ o
}L/A\\V/"/A\\OJL\»/NHZb ® \é{\"/\())!\/NH? {9)3.{«\//\\0ij%

\/ﬁ\f 1 j)\_/i% e 1 TS
N O/’l\\/NH.z‘ m },1‘7\/\0 NE {17.}}{“/ o NH

@] C-H\q ':;H:;, .O jiH‘?’ Ja )
(13) MOMNHQ; yV/L\o’i\;’N*‘ﬁf N J\/N>

{14} CHy (15) L

(7

(10

64



WO 2021/142199

o
3‘»*(’/\)\0/): A G\"//’\}\NH
(g * 7 e G
")
y H
/:\\/’ﬁ\ﬁ"/ /-N\
(19) s
(22)
8]
/-41{\\/\
CH3
NH;
{25)
*r’”\r\/
o COOH
wheremn:

a1s an integer from 1 to 6; ¢ 15 an integer from O to 3

'%'(’(IHZ ~NH
{] 7) 3 )d 2 ;

@] u"iz

/\\’/\ /J\/kc Ha

NH3

9

Q

(CH)g”

HN 3 \

CHy

wherein the cempmmd of Formula XH) B

HaCo iy
T !
Fsy- ~n /\ N
i
bH': D
HASC/ ~.

CHy  OCH,
m«s; Hs ’

THy ¢
\
O’,/

PCT/US2021/012611

()
%‘C{H)(CI'Ig)M(CszcN Hy
o cH
A - CH
}'{:\v/\aa \‘)\‘ e 3
(2” NH; :
(24)

coon
/Z.A\/A '} J\( \/L\

9

; and g is an integer from 2 to 6;

Y S
‘H3 S

~

—Ruo

i (i),

wherein Ry 18 hydrogen or CHs and Ruo 1s hydrogen, -OH, -NH>, or any of the following

structures:

‘?'Q
AN
0 «%':\/ OH

(2}

:f'{f/\(OH

/‘z{\\}/OH
CHy .

)

,Zaz:;\/’\ /U\[ NHQ‘

CHa

(1) S .

o
\j‘f,’r/’\O)LYNHz
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()

O
‘3/”\\Nf/”\\o,ﬁ\v,NH2(

CHy o

s A M

(10) A

TN

NHs5-

(22)
. O
}5,:\/\\0 /lké) Ha
CHy
N, .
23)
Q CO0OH

.
:2?;\\/\0‘ P N

CHy, O

wherein:

ats an integer from 10 6

NHy

G
~F | ;
NH
(8) J\,/\D/J\\/ 2.
(11}
O CH,
E%’\V/\OJ\/\NH
CHy g

N
N
CHy

(14) 5

2.

2

NH;

.

5
"%*(Cjié)afPifiz.

>

{23)
o :m)
NTNCHYT Y
;f\/\\/o\ﬂ/l\\cns O
o)
(26)
'12:\\\./’\ /‘H/ Y\Tf HE
COOH ;o

g is an integer from 2 t0 6; and ¢

wherein the compound of Formula (X111} s
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(12)
o FHoo o
;f\/J\QMNH;

(15)
CHy ©

(18

S

%—-C(}}I}(CE{3)---—(CHZ 3NH,

>

@h
Q  CH,
CHg
%’\«/\O)H/kmg
NH5
(24)
RS
HN’L\ \(‘Hz)f»!\ >f\"w;(
3‘\/\\/0\‘!{)\ CHa
27)
2’\/’\ N ~ ~O
/\
A

is an integer from 015 3;
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CH, A CH
¥ e Ten, X1,

wherein:

Ra1 1s hydrogen or CHs;

Ros s anamino group, 3 to 12-membered heterocyeloalkyl, -Rus-Cie alkyl-Roz, Ros-Cs-12
heterocycloalkyl-Cis alkyl-Ror, —Ros-[C(RzoRz1}]a-Raz, or —Ros-Crs alkyl-Co-12 ary1-Cis alkyl-
R»; or Ruo is Ra7 as defined herem;

each of Roo and Rz independently 1s hvdrogen, Cre alkyl, Ceao arvl, hydroxylated Ceao
aryl, polyhydroxylated Ces.i0 aryl, 5 to 12-membered heterocyele, Cas cycloalkyl, hydroxviated
Ca.s cycloalkyl, polyhydroxylated Cs.e eycloalkyl, or a side cham of a natural or unnatural amino
acid;

Raz is ~OH, -NHR2, ~COOH, ~R-C{OHTH2)-CHY R33N R23}, -Reo-C(OHTH2)a-
{0 CH2-CH2)r -N{H}(R23), or ~Rez-(C(O)-CH(X?)-NH)e-R77 |

each Rz: mdependently 13 hydrogen, Cis alkyl, Ce-10 arvl, Cs.s cycloalkyl, ~-COOH, or
~C0O0-Crg alkyl;

X* s a side chain of a natural or uonatural amino acid;

Ry7 is hydrogen or X? and NR7 form a nitrogen containing cyclic compound;

Rsz 15 - NR2z or oxygen,

Ros s absent, NRas or oxygen;

a 1§ an integer from 1 10 6; ¢ is an integer from O to 3; d is an integer from 1 t0 3; and f'1s
an integer from 1 to 12,

BN
100286} In some embodiments of the Formula (XH), Ra s OH

0
0 <
o 2, ??”/\\\,//\\ ~NH;
" » /a?./’\v/\ NH2 ~ o
SN Q.J\(N Hy g\ -OH Ty o)LI % |
' : , HsC” TCH, Ml cphs
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O . COOH H
N NH
/EMQ)KE/N\\R/\/)\\NHQ /SZI—LA\AO/JJ\T/ \ET/Y 2

CH, O or CHy, © COOH
(89287} In some embodiments, the compound of Formula (Xif} ts a compound of Formula

{(XTia), (Xiih), (XUcy, (XHd), (Xie), (XU, (Xig) or (XTh):

Me O A\

/
Me‘N/ N\KAN : N -/Nm/j
y = | : !
@] o] o
OMe O OMe O O/ NH N~

O+ (Xiia),
iﬁ i N $
I‘\f:é.\?’\E N\,/"\F?if /A\\( . \rf’\[’ﬁ
H O _~. OMe © OMe © OK”)\NH e
3
HO {X1Ib};

j H OY\ H
Me. AN AL (N N N
Me O A | Omed OMe O g NHI P
O {
0
=0
NH2  (XTc)

NH  (and),
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ZL

INEE NS
N Ny ‘}‘5 /\\(

Me O A OMe © OMe O

HOOC (Xile);

P ! ¥
Me\N N - E? /\1‘1‘\/ m
i & : J
H P N P

OMe O OMe O

O

NHy  (XIig); or
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H iji N N
N N : r]\s Ei N
Me © OMe O OMe O H’ =

b

NH

=

=0

O

HOOC”‘<
NH;  (Xith).

[80288] In some embodiments of the compound of Formula (X1}, Ros 15 -NHz, § membered
heterocycloaikyl, -Ros-Cre alkyl-Raoz, Rae-Cs-12 heterocycloalkyl-Crs alkyi-Raz, or ~Rzs-Cis alkyl-
Us-12ary}-Crs alkyl-Roz; or Rae 1s Rur as defined herein,

Rag 15 absent, NRzs, or oxygen;

R 1s ~0OH, -NHR2:, ~COOH, -Ra-C{ONCHz)e- CEDR 2 N R23), ~Rea-C{ONCHz)e-
(O CH2-CHy e -N{H)R23) or —Rer-(C(O)-CHOG)-NH)e-Ro7 ;

each Raz independently is hydrogen, Cre alkyl, Csae aryl, Cas cycloabloyl, ~COOH, or
~CO0-Ci alkyl,

X? i3 a side chain of a natural or unnatural amine acid;

R77 is hydrogen or X? and NR» form a nitrogen containing cvclic compound;

Rz 18 -NR2z or oxygen;

c is an integer from 0 to 3; d i3 an integer from 1 to 3; and fis an integer from 1 1o 12.

[002891  In some embodiments, Rao 15 any one of the following structures:

| —gNH«(caz)a,NHz —%-NH"(CHZ)G«OH NN
(1) R ¢ o E{LN»)
(3)
E/\N/\\/QH . “‘%“’O“‘“(CHZ)g—NHQ. \I/
e %

5N NH, .
CYII ; '
8) s
mgw{CHQ)a”l\THZ ( ) )\7
(7} ; § ) HN
TCHENCH)~(CH)NH, - (9 S,
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§ §Hs ; CHs
TNy O 5 N-(('Hy) - NH.

(10} e (a1 ¢ g,
(3 (14)

oH o "

Ni(onzgg—%) ~C{CH)g OH CEHg 9 N

’ gNw(CHZ’)r‘ LS Sy

o]
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{12)
CHiy
é il
_g (CH T OTC(CHal N,
(15)
FHa 2
wg»NM(GHQ)L,”Och/L\

NH,

o A X
k I\‘\/\ ./
.gih\/\r\;}j\or’\if/\m o N %L K\/
s /N\f{/:\’\'”" /i\'\‘/\'\j '\'\/\NH
N
o
e HNJ
PN ) o
(l 6} o7 MNH, (i’?) o N,
o)
AT A g
H o)
HN
(18} 0% "n,
g
SO P
o)
(19)
\Y/
O~
\§ Y\Nﬁz
O /)\\ o 51,%
@0) 21y “& NH2
COOH Q y
N NH,
‘?QMQ)J\‘( \\W/\/J\ /NO/H\\r/
(22) sor {23 CHy © COOH
wherein:
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a s an integer from 1 10 6; ¢ is an integer from 010 3; and g 1s an integer from 2 t0 6.

H QK\
M\Iri\ﬁ\/ﬂ\; \‘(N

Me O AL OMe O OhMe O

ZL

i\
/:

T O-Ryy (XD,

? ' "2,
wherein Re 13 H, -CHs (in/z = 760}, 7/\;\‘% {m/z = 302.6}, A NHz {m/z =730}

or 2ETNH, {(m/z = 804},

Me. X N_A mqg\ﬂﬁ i N

Me O A~ D Ome O Ohie O NH

O \
Roo(xm,
wherein R40 15 H, W OH {(m/z = 803.5}, \‘;‘//\OH (m/z="789.1),

9]

o)
. N o f B A NH;
;LQ\\/\O j]/ \r\\ :E\”\//\O)’J\r&N Hz g Q
0 {m/z = 9742}, (m/z=874.5), .

CH3
%, ) A
(m/z = 902.2), FSNANHz ATUNH, OH (= 788), © O (m/z = 803 4),

GHa O CHy O
" (m/z= 303,4), CHa(nvz = 874.4), CHs (m/z =874.4),
HeS O HiC O =0
E : H
\;s;i/"\o/llTNHg \égy\o)j\T/NHz }f\f\Q)J\\\:‘\N\
CHz  (m/z=874.4), CHs  (m/z=1874.4), {m/z=
<\/j O N,
N )gm
\
900.2), ‘\/ {(m/z = 900.2), \,f_,/\,t {m/z = 900.5), o (m/z =

~3
3
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HoNe,

AN
’“}5

S
EN
900.5), NG (m/z= 1016.6), CHy O (r/z = 989 5), or
Q

/%ZMQJL\(EWNHZ

BHs  © COOH  {m/z = 975.5}; or

HaCo . OH HaC Mg

} \f :;’ 0" CHs ¢ CHs o e

“‘; Y H £ TN

ch\ - TI/N\V/»* /ﬁ\]/__[\i-—- /N /\ Wéf)

Hy O A CHy QOCH, O OCH, O CHg
HCT G (XTI},
T :

wherein -C{0O)}-Ras 13 S0 (m/z=9032), © {m/z = 8031},

o o H

0 I M, N

S ™y |
BN (m/z = TO0), e NHz(m/z = 832.6). <_J (m/z = 829.1), or

S NH
S .
& (m/z = 802).
[80280] In some embodiments, D i

o 9 \/ H
Me\?;j ‘\S\:,A\[\ N E’N\?},\Ej
Me © AL OMe© OMe O s M

L

80291} In some embodiments, D s

I

~3
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E‘\]/e /"\ ! CMe b OMe O L
I NH

Hydrophilic Group or T

{00292} In some embodimenis, the hydrophilic group inchuded i the conjugates or scaffolds of
the disclosure is a water-soluble and substantially non-antigenic polymer. In some embodiments,
examples of the hydrophilic group, mnclude, but are not iimited to, polyalcohols, polyethers,
polvanions, polycations, polyphosphoric acids, polyamines, polysaccharides, polyhydroxy
compounds, polylysines, and derivatives thereof. ln some embodiments, one end of the hydrophilic
group can be functionalized so that it can be covalently attached to the Multifunctional Linker or
M linker {e g, 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
ernbodiments, the other termimus {or termunt) of the hydrophilic group will be free and untethered.
In some embodiments, by “untethered”, it is meant that the hydrophilic group will not be attached
to another moiety, such as D or a Drug Unit, Releasable Asserobly Unit, or other components of
the conjugates or scaffolds of the disclosure. In some embodiments, the free and untethered end of
the hydrophilic group may include a methoxy, carboxylic acid, alcohol, or other suitable functional
group. In some embodiments, the methoxy, carboxylic acid, alcohol, or other suitable functional
group acts as a ¢ap for the terminus or termunt of the hydrophilic group.

{00293} In some embodiments, a cleavable linkage refers to a linkage that 15 not substantially
sensitive to cleavage while circulating m the plasma but 15 sensitive to cleavage in an mtracelinlar
or intratumoral environment. In some embodiments, a non-cleavable finkage 1s not substantially
sensttive to cleavage i any biological environment. In some embodiments, chemical hydrolysis
of a hydrazone, reduction of a disulfide, and enzymatic cleavage of a peptide bond or glycosidic
finkage are examples of cleavable linkages. In some embodiments, exemplary attachments 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
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attachment of the hvdrophilic group to the Multifunctional Linker or M? linker (e.2., to an amino
acid in the M* linker) is via an amide linkage.

{00284} In some embodiments wherein the conjugate or scaffold of the disclosure comprises
more than one hydrophilic groups, the muluple hydrophilic groups may be the same or different
chemical moieties. In some embodiments, the multiple hydrophilic groups can be attached to the
Multifunctional Linker or M* linker at a single attachment site or different sites.

{00295} In some embodiments, the addition of the hydrophilic group may have two potential
mpacts upon the pharmacokinetics of the resulting conjugate. In some embodiments, the desired
umpact s the decrease in clearance {(and consequent in increase in exposure) that arises from the
reduction in non-specific interactions induced by the exposed hydrophobic elements of the drug
or drug-linker. ¥In some embodiments, the undesired impact 15 the decrease in volume and rate of
distribution that may arise from the increase in the molecular weight of the conjugate. In some
emmbodiments, increasing the molecular weight of the hydrophilic group increases the
hydrodynamic radius of a conjugate, resulting 1o decreased diffusivity that may diminish the abiluy
of the conjugate to penetrate into a tumor. In some embodiments, a hydrophilic group that is
sufficiently large 15 used to decrease the conjugate clearance, thus increasing plasma exposure, but
not so large as to greatly diminish its diffusivity, which may reduce the ability of the conjugate to
reach the intended target cell population.

[80296] In some embodiments, the hydrophilic group, includes, but 18 not bmited to, 4 sugar
alcohol (also known as polyalcohol, polyhydric alcohol, alditol or glycitol) or a derivative thereof
{e.g., amino polyalcohol), carbohydrate(e.g., a saccharide), a polyvinyl alcohol, a carbohydrate-
based polymer {e.g., dextrans), a hydroxypropylmethacrylamide (HPMA), a polyalkylene oxide,
and/or a copolymer thereof.

{00287} In some embodiments, the hydrophilic group comprises a plurality of hydroxy! groups,
such as moieties that incorporate monosaccharides, oligosaccharides, polysaccharides, and the
iike. In some embodimenis the hydrophilic group comprises a plurality of -{CRssOH)- groups,
wherein Rssis -H or Cr alkyl

180298} In some embediments, the hydrophilic group comprises one or more of the following

~§ NH-Reg

fragments of the formula: (CR5aOH )R

61, wherein ny is an integer from 0 to about
6; each Rsg independently is hydrogen or Cis alkyl; Reo 15 a bond, a Cis alkyl hnker, or -CHRs9-

wherein Rso 1s hydrogen, alkyl, cycloalkyl, or arylalkvl, Ret 15 CH:ORe, COORs, -

~3
(O
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{CH2)mCOORs, or a heterocycloalky! substituted with one or more hydroxyl; Rez 1s hydrogen or
Crg alkyl; and n2 1s an integer from 1 to about 5.

00299} In some embodiments, Rss is hydrogen; Reo 13 3 bond or a Cis alkyl finker; ny 1s an
mteger from 1 to about 6; and Re1is CH2OH or COOH. In some embodiments, Rsgis hydrogen;
Roo 18 —CHRGs9-; ny 18 0; and Rei is a heterocycloalkyl substituted with one or more hydroxyl, e.g.,
a monosaccharide.

180380} In some embodiments, the hydrophilic group comprises a glucosyl-amine, a di-amine,
orf a tri-amine.

{00381} In some embodiments, the hydrophilic group comprises one or more of the following

fragments or a sterecisomer thereof’

(1) 2 (3)
S NH~(CHOH)yRss . g OH OH by O oH
v EEY OH S _OH
/ R
"2 Tt ;
4 (5 (6)
L oM oH . OH OH ., OH OH
‘%‘“NW\/OH SN AN OH Ny - o
"2 Bu : "2 &n . Z0H OH
(7} (8) (%)
i OH OH ot OH OH , ! OH OH
N : N 3 Ny COOH
WJY\OH kv npt ¢ OH Ve by b
H OH O OH O
(10} n
.y OH ow Ly OH on
HNgg A AN CooH 4N COOH
ny 2z Ny
2 OH OH > OH OH
(13) (14)
Rss o OH Rsg o WOH
S NH SN
OH sl
OH ; OH
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{16} (17 {18)
Q O OH OH o OH OH
Ry o 3 A on N A E\r?"\,
N/\{f 1,/\/ "}}fz /\\/ r W ;i"\[/
OH OH OH On S N
NH OH O o NH OH OH H o 2o
OH  OH : OH O :
(19) {20)
o OH CH OH OH
ENI(/\)\\/L\ /\r)\(\ _OH M%—N”Yi\{\/OH
P OH OH :
T HooH O
HoE ? Lot
wherein:

Rso 1s hydrogen, Cix alkyl, cycloalkyl, or arylalkyl;

n: 13 an integer from 1 to about 6; nz is an integer from 1 1o about 5; and n3 1s an integer
from about T to abowut 3.
[80362] s understood that all stereochemical forms of the hydrophilic groups are contemplated
herem. In the above formula, the hydrophulic group may be derived from ribose, xvlose, glucose,
mannose, galactose, or other sugar and retain the stereochemical arrangements of pendant
hydroxyl and alkyl groups present on those molecules. In some embodiments, it 1 to be understood
that in the foregoing formulae, various deoxy compounds are also contemplated. IHustratively, one
or more of the following features are contemplated for the hydrophilic groups when applicable:
{80303}  Insome embodiments, ns 1s 2 or 3. In some embodiments, 3 1s 2. In some embodiments,
ns 18 3. In some embodiments, niis 1, 2, or 3. In some embodiments, ny 18 1. In some embodiments,
n1is 2. In some embodiments, n1 is 3. In some embodiments, nz1s 1.

100304} In some embodiments, Rsy 1s H.

OH OH
- OH
{00385} In some embodiments, the hydrophilic group comprises: OH OH
H g
EN\/\\,JJ\ N J\a/‘\, G
/ OH OH
9N oH o
'\v ~OH
[86366] In some embodiments, the hydrophilic group comprises: OH OH

~3
~3
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iR '“\/&N’\r’ Ao
I\ Hf CH OH
, . » ‘ TN
{80367} In some embodiments, the hydrophilic group comprises: H
Res Rz
;o i
“%'NH““‘RM{;“‘? “““ G 0“}“%5
i ‘na
[B0308] In some embodiments, the hydrophilic group comprises Res Res

wherein
n4 18 an integer from 1 to about 25;
each Res 1s independently hydrogen or Cis alkyl;
Rea 13 a bond or a Crs alkyl hinker;
Res ts hydrogen, Cis alkyl, or -{({CH2)wCOORs2;
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[80310] In some embodirnents, n4 is an integer from about 2 to about 20, from about 4 to about

[B6369]  In some embodiments, the hydrophilic group comprises:

16, from about 6 to about 12, or from about 8 to about 12.

(806311} In some embodiments, nd 1s an integer from about 2 to about 20, In some embodiments,
ns 1s an integer from about 4 to about 16 In some embodiments, ng 15 an integer from about 6 1o
about 12, In some embodiments, n4 15 an mteger from about 8 to about 12,

[80312] Insomeembodiments ne1s6,7,8,9,10, 11, or 12,

[80313] In some embodiments, nais 8 or 12,

{00314} In some embodiments, ns is 8.
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in which n4 1s an integer from about 2 to about 20, from about 4 to about 16, from about 6 to about
12, or from about & to about 12,

{06316} Insome embodiments, ns 186, 7,8, 9,10, 11, or 12,

{80317} In some embodiments, nais 8 or 12,

100318} In some embodiments, ns is 8.

{80319}  In some embodiments, the hydrophilic group comprises a polyether, e.g., a polyalkylene
glveol (PAG). In some embodiments, PAQ ncludes but 15 not limited to, polymers of Cis alkylene
oxides, in particular polymers of ethylene oxide. In some embodiments, the polvalkylene glycol is
a polyethyiene glycol (PEG). In some embodiments, the polvethylene glycol 1s mPEG.

{80320} In some embodiments, the hydrophilic group comprises a PEG unit which comprises
one or multiple FEG chains. In some embodiments, the PEG chains can be linked together, for
example, in a linear, branched or star shaped configuration. Tn some embodiments, the PEG umt,
in addition to comprising repeating PEG subunits, roay also comprise non-PEG matenal {e.g., to
factluate coupling of multiple PEG chaius to each other or o faciliate coupling to the amino acid).
180321} In some embodiments, the PEG unit may be covalently bound to the Multifunctional
Linker or M* linker (e.g., to an amino acid in the M?* linker) via a reactive group. In some
emmbodiments, reactive groups are those to which an activated PEG molecule may be bound (e.g.,
a free amino or carboxyl group). In some embodiments, N-terminal anuno acids and lvsines (K)
have a free amino group, and C-termymal ammo acid residues have a free carboxyl group.
Sulfhydryl groups {e.g., as found on cysteme residues) may also be used as a reactive group for
attaching PEG.

{00322} In some embodiments, the PEG unit may be atiached to the Multifunctional Linker or
M linker (e g, to an amino acid in the M” linker) by using methoxylated PEG ("mPEG") baving
different reactive moieties, inchuding, but not limited to, succinimidy! succinate (85), succinimidy!
carbonate {SC), mPEG- imidate, para-mitrophenylcarbonate (NPC), succmimidyl propionate
(8PA}, and cvanuric chloride. In some embodiments, a variety of PEG species can be used, and
substantially any suitable reactive PEG reagent can be used. In some embodiments, the reactive
PEG reagent will result in formation of a carbamate or amide bond upon attachment to the
Multifunctional Linker or M linker (e 2., to an amino acid in the M” linker).

{80323} In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subumnits, at

least 8 subunits, at least @ subunits, at least 10 subunits, at least 11 subunits, at least 12 subunits,
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at least 13 subumits, at least 14 subunits, at least 135 subunits, at least 16 subunits, at least 17
subunits, at least 18 subunits, at least 19 subunits, at feast 20 subunits, at least 21 subunits, at least
22 subuniis, at least 23 subunits, or at least 24 subunits. In some embodiments, the PEG unit
comprises no more than about 72 subunits.

100324} In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subunits, at
least 8 subunits, at least 9 suburuts, at least 10 subunits, at least 11 subunits, or at least 12 subunits.
180328} In some embodiments, the PEG unit comprises at least 8 subunits, at least 9 subunits, at
least 10 subunits, at least 11 subunits, or at least 12 subunits.

[00326] Insome embodimenis, the PEG unit comprises at least 6 subunits, at least 7 subunits, or
at least 8 subunits.

180327} In some embodiments, the PEG umit comprises at least 6 subunits. In some
embodiments, the PEG umt comprises at least 7 subunits. In some embodiments, the PEG unit
comprises at least 8 subunits,

(80328} In some embodiments, the PEG unit comprises one or more linear PEG chains each
having at least 2 subunits, at least 3 subunits, at least 4 subunits, at least 5 subunits, at least 6
subunits, at least 7 subunits, at least 8 subunits, at least 9 subunits, at least 10 subunits, at least 11
subunits, at least 12 subunits, at least 13 subunits, at least 14 subuns, at least 15 subunuts, at least
16 subunits, at least 17 subunits, at least 18 subumts, at least 19 subunits, at least 20 subunits, at
least 21 subunits, at feast 22 subunits, at least 23 subunits, or at least 24 subunits. In some
embodiments, the PEG onit comprises a combined total of at least 6 subunits, at least §, at least 10
subunits, or at least 12 subunits. In some such embodiments, the PEG unit comprises no more than
a combined total of about 72 subumis. In some such embodiments, the PEG umt comprises no
more than a combined total of about 36 subunits.

{00328} In some embodiments, the PEG unit comprises a combined total of from 4 t0 72, 4 to
60, 410 48, 4 t0 36, or 4 10 24 subuniis; from 5 t0 72, 5 to 60, 5 10 48, 510 306, or 5 to 24 subunits;
from 610 72, 6 10 60, 6 t0 48, 6 1o 36, or from 6 to 24 subunits; from 710 72, 7Tto 60, 7t0 48, 7 to
36, or 7 to 24 subunits; from 8 to 72, 8 10 60, 8 t0 48, 8 to 36, or 8 to 24 subuniis; from 910 72, 9
t0 60, 910 48, 910 36, or 9 to 24 subunits; from 1010 72, 1010 60, 10 to 48, 10 10 36, or 1010 24
subunits; from 11 t0 72, 11 to 60, 11 t0 48, 11 t0 36, or 11 to 24 subunits; from 12 10 72, 12 to 60,
12 to 48, 12 to 36, or 12 io 24 subunits; from 13 to 72, 13 to 60, 13 10 48, 13 t0 36, or 13 10 24
subunits; from 14 to 72, 14 10 60, 14 to 48, 14 to 36, or 14 o 24 subunits; from 15 t0 72, 15 to 60,
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15 to 48, 15 to 36, or 15 to 24 subunits; from 16 t0 72, 16 to 60, 16 t0 48, 16 0 36, or 16 10 24
subunits; from 1710 72, 17 t0 60, 17 t0 48, 17 t0 36, or 17 to 24 subunits; from 18 10 72, 18 to 60,
18 to 48, 18 to 36, or 18 i 24 subunits; from 19 to 72, 19 to 60, 19 t0 48, 19 t0 36, or 19 to 24
subunits; from 20 to 72, 20 to 60, 20 i0 48, 20 t0 36, or 20 to 24 subunits; from 21 1o 72, 21 o 60,
21 10 48, 21 t0 36, or 21 to 24 subunits; from 22 to 72, 22 to 60, 22 to 48, 22 t0 36, or 22 to 24
subunits; from 23 10 72, 23 to 60, 23 to 48, 23 to 36, or 23 to 24 subunits; or from 24 to 72, 24 to
60, 24 1o 48, 24 to 36 subunits.

{60336}  In some embodiments, the PEG unit comprises one or more limear PEG chains having a
combined total of from 4 t0 72, 4 10 60, 4 10 48, 4 10 36, or 4 to 24 suburuts; from S to 72, S t0 60,
S to 48, 3 to 34, or 5 to 24 subuniis; from & to 72, 6 to 60, 6 to 48, 6 to 36, or 6 to 24 subuniis;
from 7 to 72, 7 to 60, 7 to 48, 7 to 36, or 7 to 24 subunits; from 8 to 72, 8 to 60, 8 t0 48, § to 36,
or 8 to 24 subunits; from 9 to 72, 9 1o 60, 910 48, 9 10 36, or 9 to 24 subunis; from 1010 72, 1010
60, 1010 48, 10 to 36, or 10 10 24 subunus; from 11 t6 72, 1110 60, 11 t0 48, 11 t0 36, or 11 10 24
subunits; from 1210 72, 1210 60, 12t0 48, 12 t0 36, or 12 to 24 subunits; from 13 to 72, 13 to 60,
13 t0 48, 13 to 36, or 13 to 24 subumits; from 4 10 72, 14 t0 60, 14 to 48, 14 10 36, or 14 t0 24
subunits; from 1510 72, 1510 60, 15t0 48, 1510 36, or 15 {0 24 subunits; from 16 to 72, 16 to 60,
16 t0 48, 16 t0 36, or 16 to 24 subumits; from 17 10 72, 17 t0 60, 17 t0 48, 17 t0 36, or 17 to 24
subunits; from 18 10 72, 18 10 60, 18 to 48, 18 to 36, or 18 to 24 subunits; from 19 to 72, 19 to 60,
19 15 43, 19 to 36, or 19 to 24 subumits; from 20 to 72, 20 to 60, 20 to 48, 20 t0 36, or 20 to 24
subunits; from 21 to 72, 21 t0 60, 21 to 48, 21 to 36, or 21 to 24 sebunits; from 22 to 72, 22 to 60,
22 1o 48, 22 10 36, or 22 to 24 subumits; from 23 to 72, 23 0 60, 23 to 48, 23 to 36, or 23 to 24
subunits; or from 24 to 72, 24 to 60, 24 to 48, 24 {0 36 subunits.

806331} In some embodiments, the PEG unit 1s a derivatized hinear single PEG cham having at
feast 2 subunits, at least 3 subunits, at least 4 subuniis, at least 5 subunits, at least 6 subunits, at
least 7 subunits, at least 8 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, at least 18 subunits, at least 19 subumits, at least 20 subunits, at least 21
subunits, at least 22 subunits, at least 23 subunits, or at least 24 subunits.

{80332} In some embodiments, the PEG unit 15 a derivatized hnear single PEG chain having
from 6 to 72, 6 to 60, 6 1o 48, 6 10 36, or 6 to 24 subunits; from 7 to 72, 7 to 60, 7 to 48, 7 to 36,

or 7 to 24 subunits; from 810 72, 8 to 60, 8 10 48, 8 t0 36, or & to 24 subunits; from 910 72, 9 to

81



WO 2021/142199 PCT/US2021/012611

60, 9 to 48, 9 to 36, or 9 to 24 subunits; from 10 to 72, 10 to 60, 10 t0 48, 10 10 36, or 10t 24
subunits; from 11 t0 72, 11 to 60, 11 10 48, 11 t0 36, or 11 to 24 subunits; from 12 10 72, 12 to 60,
12 to 48, 12 to 36, or 12 io 24 subunits; from 13 to 72, 13 to 60, 13 t0 48, 13 t0 36, or 13 to 24
subunits; from 14 to 72, 14 to 60, 14 10 48, 14 t0 36, or 14 to 24 subunits; from 15 t0 72, 15 to 60,
1510 48, 15 10 36, or 15 to 24 subunits; from 16 to 72, 16 to 60, 16 to 48, 16 10 36, or 16 to 24
subunits; from 17 10 72, 1710 60, 17 to 48, 17 to 36, or 17 o 24 subunits; from 18 to 72, 18 to 60,
18 10 48, 18 10 36, or 18 10 24 subunits; from 19 10 72, 19 to 60, 19 t0 48, 19 t0 36, or 19 to 24
subunits; from 20 to 72, 20 10 60, 20 to 48, 20 to 36, or 20 to 24 subunis; from 21 to 72, 21 to 60,
21 10 48, 21 t0 36, or 21 to 24 subunits; from 22 to 72, 22 to 60, 22 t0 48, 22 10 36, or 22 t0 24
subunits; from 23 to 72, 23 to 60, 23 to 48, 23 to 36, or 23 to 24 subunits; or from 24 to 72, 24 to
60, 24 to 48, 24 to 36 subunits.

[89333] In some embodiments, examples of hydrophilic groups that are suitable for the
conjugates, scaffolds, and methods disclosed herein can be found in e g, US 8,367,065 colunmn
13; US 8524696 column 6; WO2015/057699 and WO 2014/002697, the contents of each of which

are hereby incorporated by reference in their entureties.

Antibodies

[86334] The term, "Antthody”, as used herem, refers to a protein generated by the immune
system that 1s capable of recognizing and binding to a specific antigen. In some embodiments, the
anttbody 15 a glycoprotein. In some embodiments, antibodies may exist it a variety of forms
meluding, for example, polyclonal antibodies, monocional antibodies, camelized single domam
antibodies, itracelinlar antibodies (“intrabodies”), recombinant antibodies, anti-idiotypic
anttbodies, domain antibodies, linear antibody, multispecific antibody, antibody fragments (e g,
Fv, Fab, F(ab), Faby, Fab’, Fab’-SH, F(ab )2}, single chain variable fragment antibodies {(scFv),
tandem/bis-scFv, Fe, pFe’, seFvFc {or scFv-Fc), disuifide Fv {dsfv), bispecific antibodies (be-
scHv) such as BiTE antibodies; camelid antibodies, resurfaced antibodigs, humanized antibodies,
fully human antibodies, single-domain antibody (sdAb, also known as NANGBODY™), chimeric
antibodies, chimeric antibodies comprising at least one human constant region, dual-affinity
anttbodies such as, dual-affinity retargeting proteins (DART™), divalent (or bivalent) single-chain
variable fragments (di-scFvs, bi-scFvs) including but not limited to minibodies, diabodies,

triabodies or tribodies, tetrabodies, and the like, and multivalent antibodies.
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180335} Theterm, "Antibody fragment”, as used herein, refers to at least a portion of the variable
region of the immunoglobulin molecule that binds to s target, i.e | the antigen-binding region. As
used herein, the term “antibody” refers to both the fuli-length antibody and antibody fragments
unless otherwise specified. In some embodiments, the term includes genetically engineered
antibodies, derivatives of an antibody, fragments of antibodies and may be obtained by methods
that are known in the art. In some embodiments, the antibody may be engineered to comprise at
least one chemically reactive group.

{60336} In some embodiments, the glycoprotein comprising a core-N-acetylglucosamine
substituent {core-GleNAc moiety) is an antibody comprising a core-N-acetylglucosanine
substituent {core-GlcNAc moiety). In some embodiments, the glycoprotein is a monoclonal
anttbody (mAb} IgA, 1D, IgH, 1eG, or IgM antibodies. In some embodiments, the antibody is an
IgG antibody. In some embodiments, the antibody 15 an IgGl anuibody. In sorne embodiments,
when said antibody 13 a whole antibody, the antibody comprises one or more {e.g., one} core-
GlcNAcC moiety on each heavy chain, said core-GleNAc moiety being optionally fucosylated. In
some embodiments, the whole antibody comprises two or more {e.g., two} optionally fucosylated,
core-GleNAc moteties. In some embodiments, when said antibody 1s a single chain antibody or an
antibody fragment, e.g. a Fab or Fc fragment, the antibody comprises one or more core-GleNAc
motetys, which are optionally fucosylated. In some embodiments in the antibody comprising a
core-GleNAc motety, said core-GIeNAc moiety may be situated anywhere on the antibody,
provided that said substiteent dogs not hunder the antigen-binding site of the antibody. In some
emnbodiments, said core-GleNAC motety s present at a native N-glycosylation site of the antibody.
In some embodiments, the antibody comprises, or i1s engmmeered to comprise, at least one
chemically reactive group or a chemieally reactive amino acid motety or side chains.

{00337} In some embodiments, the aniibody 18 capable of directing the conjugate to specific
tissues, cells, or locations in a cell In some embodiments, the antibody is capable of directing the
conjugate in culture or ina whole organism, or both. In some embodiments, the antibody comprises
a ligand that 1s 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 liver. In some embodiments, the antibody directs the conjugate to a specific
tissue such as the liver, kidney, lung, or pancreas. In some embodiments, the 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
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matrix tissue, or a protein associated with cancer (e.g., tumor antigen}. In some embodiments, cells
comprising the tumor vasculature may be targeied. In some embodiments, the antibody is capable
of directing the conjugate to specific types of cells, e g., specific targeting o hepatocytes in the
fiver 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 phagocyiic
cells such as macrophages or eosinophils. In some embodiments, the conjugate itself 1s an effective
delivery system, without the need for specific targeting,

[00338] In some embodiments, the antibody is capable of directing the conjugate to a location
within the cell {e g, the nucleus, the cytoplasm, or the endosome). In some embodimenis, the
antibody enhances cellular binding to receptors, or cytoplasmic transport to the nucleus and
nuclear entry or release from endosomes or other intracellular vesicles.

{80338}  In some embodiments, the conjugate comprises a Her-2 or NaPi2b antibody. In some
ernbodiments, the Her-2 antibody suitable for the conjugate 1s trastuzumab. In some embodiments,
the Her-2 antibody suutable for the conjugate include those described in WO 2015/193917 and

PCT/USZ018/019873, each of which s incorporated herein 1n iis entivety by reference.

NaPi2b Antibodies

[80346] In some embodiments, the NaPi2b antibodies suitable for conjugation bind to the
extracellular region of SLC34A2. In some embodiments, the present disclosure provides NaPiZ2b-
targeted monocional antibodies that specifically recognizes NaPiZb, also known as sodmum-
dependent phosphate transport protem 2B, In some embodiments, the NaPi2b antibodies used mn
the conjugates disclosed herein are capable of and useful 1o modulating, e.g., blocking, wmhibiting,
reducing, antagonizing, neutralizing or otherwise jnterfering with at least one biclogical activity
of NaPi2b. In some embodimenis, antibodies disclosed heremn also include antibodies that bind
soluble NaPiZb. In some embeodiments, the NaPiZb antibodies specifically bind to an epitope on
an extracellular domain (ECD) of the human NaPiZb. These antibodies are collectively referred to
herein as “NaPi2Zby” antibodies.

{00341} In some embodiments, the NaPiZb antibody-drug conjugates provided herein include
anttbodies that bind to a NaPiZb epitope with an equilibrium dissociation constant (g or Kp) of
<l uM {e.g., < 100 nM; < 10 nM; and < 1 nM). In some embodiments, the NaPi2b antibodies used

in the antibody-~drug conjugates disclosed herein exhibit a Ka in the range approximately between
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< 1 nM to about 1 pM.

{00342} In some embodiments, the NaPiZb antibody-drug conjugates provided herein can
mciude antibodies that serve to modulate, block, mhubit, reduce, antagonize, neutralize, or
otherwise mterfere with the functional activity of NaPiZh. In some embodiments, functional
activities of NaPi2b mclade for example, participating in the transceltular inorganic phosphate {Pi}
absorption, thereby contributing to the mamtenance of phosphate homeostasis in the body. In some
embodiments, the NaPiZb antibodigs completely or partially imnhibit NaPiZb functional activity by

partially or completely modulating, blocking

=]

inhibiting, reducing antagomizing, neutralizing, or
otherwise mterfering with transceliular inorganic phosphate absorption.

{80343} In some embodimenis, the NaPiZb antibodies are considered to completely modulate,
block, mnhibit, reduce, antagonize, neutralize, or otherwise interfere with NaPiZb functional
activity when the level of NaPi2b functional activity in the presence of the NaPiZb antibody is
decreased by at least 95%, e.g., by 96%, 97%, 98%, 99%, or 100% as compared to the level of
NaPi2b functional activity in the absence of binding with a NaPi2b antibody described herein. In
some embodiments, the NaPiZb antibodies are considered to partially modulate, block, inhibit,
reduce, antagonize, neutralize or otherwise interfere with NaPi2b functional activity when the level
of NaPi2b activity in the presence of the NaPi2b antibody is decreased by less than 95%, e.g.,
10%, 20%, 25%, 30%, 40%, 50%, 60%, 75%, 80%, 85% or 90% as compared to the level of
NaPiZb activity in the absence of binding with a NaPi2b antibody described herein.

{00344} In some embodiments, exemplary antibodies disclosed herein include, the XMT-1535
antibody. These antibodies show specificity for human NaPi2b and they have been shown to inhibit
NaPi2b activity.

[80345] NaPi2b human or humanized monoclonal antibody, XMT-1535, mcludes a heavy cham
{(HO), heavy chamn variable region (VH), light chain (LC), and a light chain varnable region (VL),
as shown in the amino acid and corresponding nucleic acid sequences presented in Table 1 below.
The variable heavy chain region and variable light chain region for each antibody are shaded n
the amino acid sequences below. The complementarity determining regions (CDRs) of the heavy
chain and the light chamn are underlined in the amino acid sequences presented below. The ammo
acids encompassing the complementarity determining regions { CDRs) for the XMT-1535 antibody
are as defined by E.A. Kabat et al. (See Kabat, E.A | ef al., Sequences of Protein of immunological

mterest, Fifth Edition, US Depariment of Health and Human Services, US Government Printing
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Office (1991}) and are disclosed in US Patent 8,603,474,

Table I: NaPi2b buman or bumanized monocional antibody XMT-1535 sequencses

SEQ ID NO: | Sequence Description

1 KXMT-1535 Heavy Chain Amino Acid Sequence

2 XMT-1533 Light Chain Amino Acid Sequence

3 XMT-1335 Heavy chain variable region

4 XMT-1535 Light chain variable region

5 XMT-1535 CDRH]

6 XMT-1535 CDRH2

7 XMT-1535 CDRH3

8 XMT-1535 CDRLI

9 XMT-1535 CDRL2

10 XMT-1535 CDRL3

11 XMT-1535 1ol Heavy chamn constant region

12 XMT-1535 Light chain constant region

13 XMT-1535 Heavy chain variable region nucleic acid sequence
14 XMT-1535 Light chain variable region nucleic acid sequence
15 Full-length human NaPiZb sequence

[80346] Antibodies disclosed heremn specifically bind to an epitope oun an extracellular domain
{ECD) of the human NaPi2b,

{80347} In some embodiments, those skilled in the art will recognize that 1t 1s possible to
determine, without undae experimentation, if a monoclonal antibody has the same specificity as a
monocional antibody disclosed herein (e g, XMT-1535, 10H1.11 4B) by ascertaining whether the
former prevents the latter from binding to a natural binding partner or other molecule known to be
associated with NaPi2b. I the monoclonal antibody being tested competes with the monocional
antibody disclosed herein, as shown by a decrease in binding by the monoclonal antibody disclosed
herein, then the two monoclonal antibodies bind to the same, or a closely related, epitope.
{00348} An alternative methed for determining whether a monoclonal antibody has the
specificity of monoclonal antibody disclosed herein is to pre-incubate the monoclonal antibody
disclosed herein with soluble NaPi2b (with which 1t is normally reactive}, and then add the
monocional antibody being tested to determine if the monoclonal antibody being tested is mhibited
in its ability to bind NaPiZb. If the monoclonal anitbody being tested is inhibited then, 1n all
likelihood, 1t has the same, or functionally equivalent, epitopic specificity as the monoclonal
anttbody disclosed herein.

{80349} Screening of monoclonal antibodies disclosed herein, can also be carried out, e.g, by
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measuring NaPiZb-mediated activity, and determining whether the test monoclonal antibody 1s
able to modulate, block, mhibit, reduce, antagonize, neutralize or otherwise interfere with NaPiZb
activity.

{80330} In some embodiments, the antibodies disclosed herein comprise a heavy chain variable
region having an amino acid sequence at least 85%, 86%, 87%% 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97% 98%, 99% or more identical t0 a sequence selected from SEQ 1D NOs: 3
and a light chain variable region having an amino acid sequence at least 85%, 86%, 87% 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 26%, 97% 98%, 99% or more identical to a sequence
selected from SEQ ID NOs: 4.

{80351} In some embodiments, the antibodies disclosed herein comprise a heavy chain anuno
acid sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%
98%, 99% or more identical to the amino acid sequence of SEQ 1D NO: | and a light chain anuno
acid sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 93%, 96%, 97%
98%, 99% or more identical to the amino acid sequence of SEQ D NG: 2,

{80332} In some embodiments, the antibodies disclosed herein comprise the heavy chamn
variable region ammo acid sequence of SEQ 1D NO: 3 and the light chain varniable region anmuno
acid sequence of SEQ ID NO: 4

[B6383] In some embodiments, the antibodies disclosed herein corprise the heavy chain amino
acid sequence of SEQ ID NO: 1 and the light chain amino acid sequence of SEQ D NO: 2.
{09354} In some embodiments, the antibodies disclosed herein comprise the CDRH1T amino acid
sequence of SEQ ID NQG: 5, the CDRH2 amino acid sequence of SEQ ID NG 6, the CDRH3
amino acid sequence of SEQ 1D N 7, the CDRL1 amino acid sequence of SEQ 1D NO: B, the
CDRL2 amino acid sequence of SEQ ID NG: 9, and the CDRL3 amino acid sequence of SEQ ID
NG: 10

{80355} In some embodiments, the antibodies disclosed herein that comprises the amino acid
sequence at least 85%, 86%%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%,
99% or more identical to the aming acid sequence of SEQ 1D NO: 5, a CDRH?2 that comprises the
amino acid sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%:, 96%,
7% 98%, 99% or more dentical to the amino acid sequence of SEQ 1D NO: 6; a CDRHS3 that
comprises the amino acid sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%,

94%, 95%, 96%%, 97% 98%, 99% or more identical to the amino acid sequence of SEQ ID NO: 7,
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a CDRL1 that comprises the amino acid sequence at 85%, 86%, 87% 88%, 89%, 90%, 01%, 92%,
3%, 94%, 95%, 96%, 97% 98%:, 99% or more identical to the amino acid sequence of SEQ 1D
NG 8; a CDRL2 that comprises the amino acid sequence at least 85%, 86%, 87% 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence
of SEQ 1D NO: 9; and a CDRL3 that comprises the amino acid sequence at least 85%, 86%, 87%
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the anuno
actd sequence of SEQ 1D NO: 10,

{60356}  Insome embodiments, the antibodies disclosed herein include one or more conservative
amino acid substitutions in a variable domain sequencesuchas 1,2, 3,4, 5,6, 7,8 9,10, 11, 12,
13, 14, 15, or more conservative substitutions in a variable domain sequence. In some
embodiments, these conservative amino acid substitutions are in a CDR region, e.g, 1,2, 3, 4, 5,
6,7,8,9, 10, 11, 12,13, 14, 15, or more conservative substitutions are made cumulatively across
all CDRs and in some particular embodiments, up to 1, 2, 3, or 4 conservative amino acid
substitutions may be present in each CDR sequence, e.g., SEQ ID NOs: 3-10.

{80337} In some emboduments, those skilled in the art will recogmze that it is possible to
determine, without undue experimentation, ¥ a monoclonal antibody has the saroe specificity as a
monocional antibody XMT-1535, by ascertamming whether the former prevenis the latter from
binding to a natural binding partner or other molecule known to be associated with NaPiZb. If the
monocional antibody bemg tested competes with the monoclonal antibody disclosed herein, as
shown by a decrease in binding by the monoclonal antibody disclosed herein, then the two
monocional antibodies bind to the same, or a closely related, epitope.

{00358} In some embodiments, an alternative method for determining whether a monoclonal
anttbody has the specificity of a monoclonal antibody disclosed herein is to pre-incubate the
monocional antibody disclosed herein with seluble NaPiZb (with which it 15 normally reactive),
and then add the monoclonal antibody being tested to determine if the monoclonal antibody being
tested 1s inhibited in its ability to bind NaPi2b. In some embodiments, if the monocional antibody
being tested is inhibited then it has the same, or functionally equivalent, epitopic specificity as the
monocional antibody disclosed herein.

{80339} Screening of monoclonal antibodies disclosed herein, can be also carried out, e.g, by
measuring NaPi2b -mediated activity, and determiming whether the test monocional antibody 1s

able to modulate, block, inhibit, reduce, antagonize, neutralize or otherwise interfere with NaPiZb
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activity.
{80360} In some embodiments, the NaPiZb antibodies suitable for conjugtions can be generated
and purified by well-known techniques eg., WO 2009/097128, WO 2017/160754, and US

16/136,706, each of which is incorporated herein in ifs entirety by reference.

HERZ Antibodies

180361} In some embodiments, the HER2 antibodies suitable conjugation bind the human HERZ2
m soluble form, or membrane bound {ie., when expressed on a cell surface). In some
embodiments, the present disclosure provides monoclonal antibodies that bind HERZ and are
humanized or fully human. In some embodiments, the present disclosure provides monoclonal
antibodies that bind HERZ2 specifically. These antibodies are collectively referred to herein as
“HER2” antibodies.

{80362} In some embodiments, the HER2 antibodies sutable for cornjugation bind to a HER2
epttope with an equilibrium dissociation constant {Ka or Kp) of <1 uM {e.g,, <100 oM; <10 oM
<1 nM)}. In some embodiments, the present disclosure provides monoclonal antibodies that bind
HERZ and are humamized or fully human. for exarople, the HERZ antibodies provided herern
exhibit a Kq 10 the range approximately between <1 oM to about 1 pM.

[86363] In some embodiments, the HERZ antibodies disclosed herein serve to modulate, block,
mhibit, reduce, antagonize, neutralize, or otherwise mierfere with the functional activity of HERZ.
HER2. In some embodiments, functional activities of HER2 include for example, modulation of
PI3K-Akt pathway activity. In some embodiments, the HER2 antibodies completely or partially
mhibit HERZ functional activity by partially or completely modulating, blocking, inhibiting,
reducing antagonizing, neutrabizing, or otherwise interfering with PI3K-Akt pathway activity.
PISK-Akt pathway activity 15 assessed using any art-recognized method for detecting PI3K-Akt
pathway activity, including, but not limited to detecting levels of phosphorylated Akt in the
presence and absence of an antibody or antigen binding fragment disclosed herein.

[60364] In some embodiments, the HER2 antibodies are considered to completely modulate,
block, inhibit, reduce, antagonize, nevtralize, or otherwise interfere with HER2 funciional activity
when the level of HERZ functional activity in the presence of the HERZ antibody is decreased by
at least 80%, e.g., by B1%, 82%, 83%, 84%, 85%, 86%, 7%, 88%, 89%, 00%, 91%, 92%, 93%,

94%, 95%, 96%, 97%, 98%, 99%, or 100% as compared to the level of HER2 functional activity
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in the absence of binding with a HERZ antibody described herein. In some embodiments, the HER2
antibodies are considered to partially modulate, block, inhibit, reduce, antagonize, neutralize, or
otherwise interfere with HER2 functional activity when the level of HERZ activity in the presence
of the HERZ antibody is decreased by fess than 95%, e.g., 10%, 20%, 25%, 30%, 40%, 50%, 60%,
75%, 80%, 85%, or 90% as compared to the level of HER2 activity in the absence of binding with
a HER2 antibody described herem.

100363} In some embediments, exemplary antibodies disclosed herein include, the XMT-1519
antibody. This antibody show specificity for human HERZ2 and they have been shown to inhibit
the functional activity of HERZ in vitro.

{89366} HER-2 monoclonal antibody XMT-1519 includes a heavy chain (HC), heavy chain
variable region (VH), light chain (LC), and a light chain variable region (VL), as shown in the
amino acid and corresponding nucleic acid sequences presented in Table 2 below. The variable
heavy chain region and variable light chan region for each antibody are shaded in the amivo acid
sequences below. The complementarity determining regions (CDRs) of the heavy chain and the
light chain are underhined i the ammo acid sequences presented below. The amuno acids
encompassing the complementarnty determining regions {CDR) are as defined by E A Kabat et al.
{See Kabat, BE.A, er af, Sequences of Protein of immunological interest, Fifth Edition, US
Department of Health and Human Services, US Government Printing Office (1991}).

Table 2: HER2 human or humanized monoclonal antibody XMT-1519 sequences

SEQ ID NO: | Sequence Description

16 Full-length human HERZ receptor

17 XMT-1519 Heavy chain variable region

18 XMT-1519 1o(G1 Heavy chain constant region
19 KXMT-1519 Heavy Chain Amino Acid Sequence
20 XMT-1519 CDRHI

21 XMT-1519 CDRHZ

22 XMT-1519 CDRH3

23 XMT-1519 Heavy Chain vanable region nucleic acid sequence
24 XMT-1519 Light chain vanable region

25 XMT-1519 Light chain constant region

26 XMT-1519 Light Chain Amine Acid Sequence
27 XMT-1519 CDRL1T

28 XMT-1519 CDRL2

29 XMT-1519 CDRL3

S0
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SEQ 1D NO: | Sequence Description

30 XMT-1519 Light Cham variable region nucleic acid sequence

31 Extracellular domain (ECD} of the human HER2 receptor
{80367} Antibodies and antigen binding fragments thereof disclosed herein specifically bind to

an epitope on the full-length human HERZ receptor comprising the ammeo acid sequence of SEQ
ID NGO 16

100368} Antibodies and antigen binding fragments thereof disclosed herein specifically bind to
an epitope on the extracellular domain (ECD) of the human HERZ receptor comprising the amino
acid sequence of SEQ 1D NG: 31,

{80369} In some embodiments, the antibodies of the present disclosure extubit HERZ binding
characteristics that differ from antibodies described inthe art. In some embodiments, the antibodies
disclosed herein bind to a different epitope of HER2, in that they cross-block each other but not
trastuzumab, pertuzumab, Fab37, or chA21 from binding to HER2. Further, as opposed to the
known antibodies, the antibodies disclosed herein can internalize efficiently into HER2-expressing
cells without promoting cell proliferation.

{80370} In some embodiments, the antibodies disclosed herein are fully human monoclonal
anttbodies that bind to novel epitopes and/or have other favorable properties for therapeutic use.
In some embodiments, exemplary properties include, but are not hmuted to, favorable binding
characteristics to cancer cells expressing human HERZ2 at high or low levels, specific binding to
recombinant bhuman and cynomolgus monkey HERZ, efficient internalization upon binding to
HER2, tugh capacity for killing cancer cells expressing high or low levels of HERZ2 when
adminustered as an antibody drug conjugate {ADC), no substantial agonistic effect on the
proliferation of HERZ-expressing cancer cells, and/or provide for effective antibody-dependent
cellular cvtotoxicity (ADCClmediated killing of HERZ-expressing cells, as well as any
combination of the foregoing properties.

{80371} In some embodiments, the antibodies disclosed herein also inchide an antibody or
antigen binding fragment thereof that specifically binds to an epitope of the human HERZ2 receptor
that includes residues 452 1o 531 of the extracellular domain of the human HERZ receptor, residues
474 to 553 of SEQ ID NG: 16 or residues 452 {0 531 of SEQ D NO: 31,

{80372}  Insome embodiments, the antibodies disclosed heren include an antibody or an antigen
binding fragment thereof that binds at east a portion of the N-ternunus of domain IV of human

HER?2 receptor but does not cross-compete with an antibody that binds to epitope 4D35 of the
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human HER2 recepior. In some embodiments, the antibodies or antigen binding fragments thereof
deseribed herein do not cross-compete with trastuzumab for binding to the human HERZ receptor,
as trastuzumab is known to bind eptiope 4135 of the human HER2 receptor. As used herein, the
term epitope 405 of the human HER2 receptor refers to amino acid residues 529 to 627 of the
extracellular domain of the human HER2 receptor, residues 551 to 649 of SEQ ID NO: 16 or
residues 529 to 627 of SEQ ID NG: 31, In some embodiments, the antibody or antigen binding
fragment thereof also binds at least one epitope on cynomolgus monkey HERZ receptor.

{66373} In some embodiments, the antibodies disclosed herein also include an antibody or
antigen binding fragment thereof that specifically binds to an epitope of the human HERZ receptor
that includes residues 452 1o 500 of the exiracellular domain of the human HERZ receptor, residues
474 t0 522 of SEQ 1D NG: 16 or residues 452 10 500 of SEQ 1D NO: 31,

{80374} In some embodiments, the antibodies disclosed herein also include an antibody or
antigen binding fragment thereof that specifically binds to an epitope of the hurman HERZ receptor
that mecludes at least one of amino acid residue selected from amino acid residues £521, 1525 and
R3530 of the extracellular domain of the human HERZ receptor, e.g., residues 543, 547, and 552 of
SEQ ID NO: 16, and residues 521, 525, and 530 of SEQ ID NO: 31, In some embodiments, the
antibodies disclosed heremn include an antibody or antigen binding fragment thereof that
specifically binds to an epttope of the extracellular domain of the human HERZ receptor that
mcludes at least two amino acid residues selected from amino acid residues E521, L3235 and R530
of the extraceilular domain of the human HER2 receptor. In some embodiments, the antibodies
disclosed herein also include an antibody or antigen binding fragment thereof that specifically
binds to an epitope of the human HER?Z receptor that includes at least amino acid residues E521,
1.525 and R330 of the extracelluiar domam of the human HER?2 receptor. In some embodiments,
any or all of these antibodies or antigen binding fragments thereof also bind at least one epitope
on cynomolgus monkey HERZ receptor.

{80375} In some embodiments, aniibodies disclosed herein also include an antibody or an
antigen binding fragment thereof that binds {o at least a portion of domain 1 and at least a portion
of the N-terminus of domain IV of human HERZ receptor but does not cross-compete with Fab37
monocional antibody or an antibody that binds to epitope 405 of the human HER2 receptor. In
some embodiments, the antibodies or antigen binding fragments thereof described herein do not

cross-compete with the Fab37 monoclonal antibody and/or trastuzumab for binding to the human
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HER?2 receptor. In some embodiments, the antibody or antigen binding fragment thereof also binds
at least one epitope on cynomolgus monkey HERZ receptor.

{80376} In some embodiments, the antibodies disclosed herein also inchude an antibody or
antigen binding fragment thereof that specifically binds to an epitope of the human HER?2 receptor
that includes residues 520 to 531 of the extracellular domain of the human HERR receptor, residues
542 10 553 of SEQ ID NO: 16 or residues 520 to 531 of SEQ ID NG 31

180377}  In some embodiments, the antibodies disclosed herein also include an antibody or
antigen binding fragment thereof that specifically binds to an epitope of the human HER2 receptor
that includes at least one amino acid residue selected from residues C453, H456, H473, N476,
R49S, G496, H497, and W499 of the extraceliular domain of the human HER2 receptor, e.g.,
residues 475, 478, 495, 498, 517, 518, 519, and 521 of 8EQ 1D NO: 16 or residues 453, 456, 473,
476, 495, 496, 497 and 499 of SEQ ID NO: 31. In some embodiments, the antibodies disclosed
heretn inchude an antibody or antigen binding fragment thereof that specifically binds to an epitope
of the extracelular domain of the human HERZ receptor that includes at least two amino acid
residues, at least three amino acid reswdues, at least four anmuno acid residues, at least five amino
acid residues, or at least six amino acid residues selected from amine acid residues €453, H456,
HAT3, N476, R495, (G496, H497, and W499 of the exiracellular domain of the human HER2
receptor. In some embodiments, the antibodies disclosed herein include an antibody or antigen
hinding fragment thereof that specifically binds to an epitope of the extracellular domam of the
human HER?2 receptor that includes at least amino acid residues €453, H4S6, H473, N476, R495,
(496, H497, and W499 of the extracellular domamn of the human HER2 receptor. In some
embodiments, any or all of these antibodies or antigen binding fragments thereof also bind at least
one epitope on cynomolgus monkey HER2 receptor.

{00378} In some embodiments, the antibodies disclosed herein also include an antibody or
antigen binding fragment thereof that specifically binds to an epitope of the human HER2 receptor
that includes at least one amino acid residue selected from residues (453, H473, N476, R495,
HA97, and W49 of the extracellular domain of the human HERZ receptor, ¢.g., residues 475, 495,
498, 517, 519, and 521 of SEQ ID NO: 16 or residues 453, 473, 476, 495, 497 and 499 of SEQ ID
NO: 31 in some embodiments, the antibodies disclosed herein include an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the extracellular domain of the

human HER2 receptor that includes at least two amino acid residues, at least three amino acid
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residues, at least four amino acid residues, at least five amino acid residues, or at least six amino
actd residues selected from amino acid residues €453, H473, N476, R495, H497, and W499 of the
extraceilular domain of the human HERD2 receptor. In some embodiments, the antibodies disclosed
herein inchide an antibody or antigen binding fragment thereof that specifically binds to an epitope
of the extracellular domain of the human HERZ receptor that includes at least amino acid residues
453, H473, N476, R495, H497, and W499 of the extracellular domain of the human HER2
receptor. In some embodiments, any or all of these antibodies or antigen binding fragments thereof
also bind at least one epitope on cynomolgus monkev HERZ receptor,

[80379] In some embodiments, these antibodies show specificity for human HERZ2, and they
have been shown to modulate, e.g., block, inhibit, reduce, antagonize, neuiralize, or otherwise
interfere with the PI3K-Akt pathway which promotes cell survival by reducing levels of
phosphorylated AKT. In some embodiments, these antibodies internalize from the cell surface of
HERZ-expressing cells at a rate that is the same or substantially sinular to the rate at which
trastuzumab or a biosumilar thereof internalizes. In some embodiments, these antibodies and
antigen binding fragments have a rate of internalization that 15 about 50% of the total surface bound
at time 0 being internalized by 4 hours.

[B0383] T some embodiments the antibodies disclosed herein comprise a heavy chain vanable
region having an amino acid sequence at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87% 88%;,
9%, 90%, 91%, 92%, 93%, 94%, 95%, 9%, 97% 98%, 99% or more 1dentical to a sequence
selected from SEQ ID NOs: 17 and a Light chain variable region having an aming acid sequence
at feast 80%, 81%, 82%, 83%, 84%, 85%, 86%, S7% 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97% 98%, 99% or more identical to a sequence selected from SEQ ID NOs: 24
{80381} In some embodiments, the antibodies disclosed herein comprise a heavy chain amino
actd sequence at least 80%, 81%, 82%, 83%, &4%, 85%, 86%:, 87% 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence of SEQ 1D
NG 19 and a light chain amino acid sequence at least 80%, 81%, 82%, 83%, 84%, 85%, 86%,
7% B8%:, 89%, 0%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the
amino acid sequence of SEQ 1D NO: 26.

{00382} In some embodiments, the antibodies disclosed herein comprise the heavy chain
variable region amino acid sequence of SEQ 1D NO: 17 and the hight chain varable region amino

acid sequence of SEQ 1D NO: 24,
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180383} In some embodiments, the antibodies disclosed herein comprise the heavy chain amino
acid sequence of SEQ 1D NO: 19 and the light chain aming acid sequence of SEQ 1D NO: 26,
{00384} In some embodiments, the antibodies disclosed herein comprise the CDRH]1 anuno acid
sequence of SEQ 1D NO: 20, the CDRH2 amino acid sequence of SEQ 1D NO: 21, the CDRH3
amino acid sequence of SEQ 1D NG: 22, the CDRL1 amino acid sequence of SEQ 1D NO: 27, the
CDRLZ amino acid sequence of SEQ 1D NO: 28, and the CDRL3 amine acid sequence of SEQ 1D
NG: 29.

{60385} Insome embodiments, the antibodies disclosed herein include one or more conservative
amino acid substitutions in a variable domain sequencesuchas 1,2, 3,4, 5,6, 7,8 9,10, 11, 12,
13, 14, 15, or more conservative substitutions in a variable domain sequence. In some
embodiments, these conservative amino acid substitutions are in a CDR region, e.g, 1,2, 3, 4, 5,
6,7,8,9, 10, 11, 12,13, 14, 15, or more conservative substitutions are made cumulatively across
all CDRs. In some embodiments, up to 1, 2, 3, or 4 conservative aming acid substitutions may be
present 10 each CDR sequence, e.g., SEQ 1D NQOs: 20-22 and 27-29.

1806386} Those skilied in the art will recognize that it is possible to determine, without undue
experimuentation, if a monoclonal antibody has the same specificity as a monoclonal antibody
XMT-1519, by ascertaining whether the former prevents the latter from binding to a natural
binding partner or other molecule known to be associated with HERZ. In some embodiments, if
the monoclonal antibody being tested competes with the monoclonal antibody disclosed heren, as
shown by a decrease in binding by the monoclonal antibody disclosed herein, then the two
monocional antibodies bind to the same, or a closely related, epitope.

{00387} In some embodiments, an alternative method for determining whether a monoclonal
anttbody has the specificity of monoclonal antibody disclosed herein is to pre-incubate the
monecional antibody disclosed herein with soluble HERR (with which it is normally reactive}, and
then add the monoclonal antibody being tested to determine if the monoclonal antibody being
tested 1s inhibited i its ability to bind HERZ. If the monoclonal antibody being tested is imhibited
then, in all likelihood, 1t has the same, or funciionally equivalent, epitopic specificity as the
monocional antibody disclosed herein.

{00388} Insome embodiments, screening of monoclonal antibodies disclosed herein, can be also
carried oul, e.g., by measuring HERZ-mediated PI3K-Akt pathway activity, and determining

whether the test monoclonal antibody is able to modulate, block, inhibit, reduce, antagonize,
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neutralize or otherwise interfere with PI3K- Akt pathway activity. In some embodiments, the HER2
antibodies suitable for conjugation can be generated and purified by well-known techniques e g,
WO 2015/195917 and PCT/US2018/019873, each of which is incorporated herein in its entirety

by reference.

Modified Antibodies

100389} In some embodiments, the antibody is a modified antibody.

{60396}  Insome embodiments of the modified antibody, * denotes a direct or indirect attachment
to the rest of the modified antibody. In some embodiments, 87 is a sugar or a derivatized sugar. In
some embodiments, A” 15 a functional group being capable of forming a covalent bond with a
functional group of the Lanker-Drug moiety,

[86391] In some embodiments, the modified antibody, prior to conjugation, comprises a sugar-
derivative moisty of “—8"—A"

180352} In some embodimenis, the modified antibody comprises an asparagine group in the
region 290-303 {e.g., at N297). In some embodiments, the sugar-dervative motety 15 directly or
indirectly attached to the asparagine group {e.g., at N297).

[86393] In some embodiments, the modified antibody, prior to conjugation, comprises a

modified-GlcNAC moiety, " GleNAC—§" A"

, wherein GleMNA¢ 18 N-acetylglucosamine.
[60384] In some embodiments, the modified-GlcNAC moiety is connected to the rest of the
modified antibody via the Cl position of the GlcNAc¢. Tn some embodiments, the modified-
GleNAc motety further comprises a fucose.
[89395]  In some embodiments, the modified-GleNAc motety is durectly or indirectly attached to
the asparagine group {e.g., at N297),
{00396} In some embodiments, the modified antibody is comjugated to the Linker-Dirug motety
via a covalent bond formed between A7 and a functional group of the Linker-Drug motety.
{83971  In some embodiments, the modified antibody of the present disclosure 13 obtained by a
PrOCEss Comprising:

(&) contacting a ghycoproten {e.g., an antibody glycan) comprising an antibody and a
core-GleNAc motety with an endoglycosidase, thereby forming an intermediate antibody
comprising the antibody and a terminal-GleNAc motety and, optionally, the terminal-GleNAc

motety further comprises a fucose; and
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(b} contacting the intermediate antibody with a compound having the structure of
Pre—8—A" in the presence of a glycosyliransferase, thereby forming the modified antibody
F BLyCos! b g Y

*— GlcNAC—8"—A"

comprising the antibody and the modified-GleNAc motety, , and,
optionally, the modified-GleNA¢ moilety s attached to the rest of the modified antibody the C1
position of the GleNAge; wherein

GleNAc 1s N-acetylglucosamine;

S” 15 a sugar or a derivatized sugar;

A” 1s azido, keto, or alkynyl; and

P” 15 uttdine diphosphate (UDP), guanosine diphosphate (GDP) or cytidine diphosphate
{CDP).
{80398} In some embodiments, steps {a) and (b} are conducted sequentially. In some
embodiments, steps {a} and (b} are conducted concusrently.
(80399} In some embodiments, the antibody glycan comprises a mixture of glycoforms GO, Gl,
G2, GOF, GIF, G2F, and M5 {e.g, the glycoforms shown in FIG. 1)
{80480}  In some embodiments, the antibody is a8 monoclonal antibody (mAb).
{88461} In some embodiments, the anitbody 15 a IgA, IgD, IgE, Ig(G, or IgM antibody.
[80462] In some embodiments, the antibody 15 an IgG antibody, e.g., an [gGl, 1gG2, IgG3, or
1gG4 antibody. In some embodiments, the antibody 1s an 1gGl antibody.
{60463}  In some embodiments, the antibody 1s a full-length antibody, and the antibody glycan
comprises one of more core-GIcNAC molety.
{60404} In some embodiments, the antibody is a full-length antibody, and the antibody glycan
comprises one of more core-GlcNAcC motety connected to each heavy chain of the antibody.
[80405]  In some embodiments, the core-GlcNAc motety further comprises a fucose.
[00466}] In some embodiments, the antibody is a full-length antibody, and the antibody glycan
comprises wo or more core-GlcNAc moiety connected to the full-length antibody.
{80487} In some embodiments, the antibody is a full-length antibody, and the antibody glycan
comprises two core-GleNAc moieties connected to the full-length antibody.
100488} In some embodiments, at least one of the two or more core-GlcNAc moieties further
comprises a fucose.
[80489] In some embodiments, each of the two or more core-GleNAc moiety further comprises

a fucose.
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{00416} In some embodiments, the antibody is a single chain antibody or an antibody fragment
{e.g., a Fab or Fc fragment), the antibody glycan comprises one or more core-GicNA¢ moiety
{which optionally further comprises fucose) connected to the antibody.

{80411} In some embodiments, the core-GlcNAc moiety s connected 1o a position of the the
antibody, wherein the core-GlcNAc¢ moiety does not substantially hinder the antigen-binding site
of the antibody.

180412} In some embodiments, the core~-GleNAC moiety is connected to the Fe fragment of the
antibody. In some embodiments, the core-GleNAc moiety 1s connected to the CH domain. In some
embodiments, the core-GlcNAc moiety 15 connected to the Fab or Fe fragment of the antibody. In
some embodiments, the core-GlcNAc moiety is connected to the antibody via an N-glycosidic
bond to the amide nitrogen atom in the side chain of an asparagine amino acid of the antibody. In
some embodiments, the core-GleNAc motety is connected to a native N-glycosylation site of the
anttbody.

{80413} In some embodiments, the antibody 1s an IgG, antibody and the core-GlcNA¢ moiety 1s
connected to a native N-glycosylation site of the Ig(c.

{99414} In some emboduments, the antibody 15 an IgG, antibody and the core-GlcNAC moiety s
connected to a native N-glycosylation site of the IgG (e g., the N297 N-glycosylation site of [g(G).
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}.

{00415} In some embodiments, the intermediate antibody s of Formula (XX}

(Fuc)usg

AbGieNac |
* (XXT1), wherein:

Ab s an antibody; GleNAc 1s N-acetylglucosaming; Fuce s fucose; uz is D or 1; and we 18
an mieger ranging from is 1 to 16,
{80416} In some embodiments, w1 an integer ranging from 1 to 10. In some embodiments, w4
151,2,3,4 5,6, 7or 8. Insome embodiments, weis 1, 2, 3, 4, 5 or 6. In some embodiments, o4 1$
1, 2, 3 or 4. In some embodiments, us 15 2 or 4. In some embodiments, w4 18 1 or 2. In some
embodiments, us is 1. In some embodiments, us is 2.
{80417}  In some embodiments, the antibody comprises one core-GlcNAc moiety {e.g., us is 1),

in some embodiments, the antibody comprises two core-GleNAc moisties {e.g., us1s 2).
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{00418} In some embodiments, the modified antibody is obtained by the process outlined in
Scheme 1. As shown below, contacting an intermediate antibody of Formula (XXIH) comprising
one terminal-GicNAc moiety with a compound having the structure of P'—38"——A" "in the
presence of a glycosyltransterase, provides a modified antibody comprising one modified-GlcNAc
motety {e.g., the modified antibody of Formula (XXIia}).

{00419} In some embodiments, the modified antibody is obtained by contacting an intermediate
anttbody of Formula (XX1V) comprising two terminal-GleNAc moieties with a compound having
the structure of P"—3"—A" in the presence of a glycosyltransferase, provides a modified
antibody comprising two modified-GIcNAc moieties {e.g., the modified antibody of Formula
{XX1Va)).

Scheme 1

{Fucius FUc
{ P g pe {(Fucius
-
hl \ T A Transferace ~ -
AbeGlcMNAC Glycosyl Transferase AbeGleNAG S(AY)
(XX {¥¥1lla)
(Fuchus (Fuchuy (Fuchu (Fuchus
i Pl A ;
GINAC = A b—— GleNAC P AT GioNAC ™ A GleNAG =Sl A
(XXIV) Glycosyl Transferase (XXIVa)

wherein us, Ab, 87, A7, and P” are as defined herein.

180428} In some embodiments, the antibody glycan to be modified mn the process according 1o
the present disclosure comprises a glycan, said glycan comprising a core-GlcNAC moiety, 1.e, a
GlcNAc moiety that is present at the non-reducing end of the glycan. In some embodiments, the
glycan comprises one or more saccharide moieties and may be linear or branched.

180421} In some embodiments, upon reacting with endoglycosidase, the intermediate antibody
may be formed, which comprises a terminal GlcNAc motety (e.g., the itermediate antibody of
Formula (XXI) or (XXIV})).

{80422}  In some embodunents, step (a} of the process (the deglycosylation or trimming) 1s as
shown in FIG. 2, wherein a mixture of antibody glycoforms G2F, GIF, GOF, G2, G, GO, and M5
{e.g., see FIG. 1}, and possibly additional glycoforms {e.g., triantennary glycans), is converted inio
intermediate antibodies comprising a terminal GleNAc motety which optionally comprises a

fucose{e.g,wsi1s Oor 1},
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180423} In some embodiments, the endoglvcosidase is endoglycosidase Ende 8, Endo SH, Endo
S2, Endo 849, Endo Fi, Endo F2, Endo F3, or a combination thereof.

00424} In some embodiments, the endoglycosidase is Endo S, Endo SH, Endo 82, Endo 849,
of a combination thereof.

100428}  In some emboduments the endoglycosidase 15 Endo 8 or Endo SH, or a combination
thereof. In some embodiments the endoglycosidase is Endo SH.

100426} In some embodiments, step {(b) of the process (the formation of the modified antibody)
is as shown 10 FIG. 3, wherein the intermediate antibody comprises a monoclonal antibody (mAb)
and a ternunal terminal GleNAc motety (which optionally comprises a fucose {e.g., us 1s O or 1}}
on each heavy chain of the monoclonal antibody (mAb). In some embodiments, in step (b}, the
terminal-GIcNAc moiety is converted into modified-GlcNAc moiety. In some embodiments, said
conversion may be executed via reaction of the termunal GleNA¢ moiety with the compound of
P"—5"——A" in the presence of a glycosyltransferase.

{60427] In some embodiments, the compound of P"—S8"——A"is GalNAz-UDP (eg, 4-
AzGalNAc-UDP). In some embodiments, the terminal-GlcNAc moiety 1s *-GleNAc-GallNAz or
*GleNAc{Fuc)-GalNAz, wherein * denotes the attachment to the rest of the modified antibody.
{80428} Insome embodiments, the steps of the deglycosylation/trimming step and the formation
of the modified antibody are conducted sequentially.

100429}  In some embodiments, the steps of the deglycosylation/trimming step and the formation
of the modified antibody are conducted stmultaneously.

{80430} In some embodiments, the process for the preparation of a modified antibody is
performed in a swtable 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 i3
phosphate-butfered saline (PBS) or Tris buffered saline. In some embodirnents, the buffer solution
is phosphate-buffered saline (PBS).

{89431}  In some embodiments, the process 13 performed at a temperature ranging from about 4
to about 30 °C. In some embodiments, the process 18 performed at a temperature ranging from
about 10 to about 45 °C. In some embodiments, the process 18 performed at a temperature ranging
from about 20 to about 40 °C. In some embodiments, the process 15 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 ternperature of
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30 °C.
{80432}  In some embodiments, the process is performed at a pH value ranging from about 5 to
about 9 {e.g., from about 5.5 to about 8.5, from about 6 to about 8, or from about 7 to about 8). In
some embodiments, the process is performed at a pH value of about 7.4,
100433} In some embodiments, the process for the preparation of a modified antibody is as
shown in FIG. 4.
{00434} Insome embodiments, the process for the preparation of a madified antibody comprises:
contacting a glycoprotein {e.g., an antibody glycan) comprising an antibody and core-
GleNAc molety connected to site N297 of the antibody, with endoglycosidase Endo SH, thereby
forming an mtermediate antibody comprising a terminal GlcNAc¢ moiety; and
contacting the intermediate antibody with 4-AzGalNAc-UDP in the presence of a B-{1.4)-
GalNACT enzyme, thereby forming the modified antibody comprising the modified-GleNAc
moiety;
wherein steps (a} and (b) are conducted concurrently.
{80433} In some emboduments, the endoglycosidae 18 Endo SH, a fusion between the two
endoglvcosidases, Endo 8 and Endo H, linked by a Gly-rich spacer comprising an 1uternal 6xHis
tag resulting 10 an overall molecular weight of 139 kDa.
[89435]  In some embodiments, the B-(1,.4)-GalNACT enzyroe comprises an N-terminal 6xHis tag
and has an overall molecular weight of 45.7 kDa. In some embodiments, the B-(1,4)-GalNACT
enzyme containing an N-terminal 6xHis tag 1s derived from Trichopulsia ni.
{80437} In some embodiments, the process 1s conducted m PBS buffer at pH value of about 7.4

and at a temperature of about 30 °C.

Endoglveosidases

{00438} Endoglycosidases are enzymes that are capable of cleaving internal glycosidic linkages
in glycan structwres, thereby remodeling or trumming the glycan siructure. For example,
endoglycosidases can be used for the facile homogenization of heterogeneous glycan populations,
when they cleave at predictable sites within conserved glvcan regions. One class of
endoglycosidases comprises the endo-B-N-acetylglucosaminidases (EC 3.2.1.96, commonly
known as Endo 8§ or ENGases}, a class of hydrolytic enzymes that removes N-glycans from

glycoproteins by hydrolyzing the §-14-glycosidic bond in the N, N'-diacetylchitobiose core (as
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described in Wong et al. Chem. Rev. 2011, 111, 4259, which is incorporated herein by reference
i its entirety ), leaving a single core N-linked GlcNAc residue. Endo-f-N-acetylglucosaminidases
are widely found in nature with common chemoenzymatic variants including Endo D, which 1s
specifie for paucimannose; Endo A and Endo H, which are specific for high mannose; Endo F
subtypes, which range from high mannose to blantennary complex; and Endo M, which can cleave
most N-glycan structures (high mannose/complex-type/hybrid-type), except fucosylated glycans,
and the hydrolytic activity for the high-mannose type cligosaccharides 15 significantly hugher than
that for the complex-and hybrid-type oligosaccharides. In some embodiments, these ENGases
show specificity toward the distal N-glycan structure and not the protein displaying it, making
them useful for cleaving most N-linked glycans from glycoproteins under native conditions.
{80439} In some embodiments, endoglycosidases Fl, F2, and F3 are suitable for deglycosylation
of native proteins. The linkage specificities of Endo Fl, F2, and F3 suggest a general strategy for
deglveosylation of proteins that may remove all classes of N-linked oligosaccharides without
denaturing the protein. Tn some embodiments, biantennary and {niantennary structures can be
immediately rernoved by endoglycosidases F2 and F3, respectively. In some emboduments, oligo-
mannose and hvbrid structures can be removed by Endo Fl.

[804408] FEndo S 15 a secreted endoglycosidase from Streptococcus pyogenes, and also belongs to
the glycoside hydrolase famuly 18, as disclosed by Collin et al. (EMBO ., 2001, 20, 3046}, which
18 corporated by reference herein n its entirety. In contrast to the ENGases mentioned above,
Ende § has a more defined specificity and 1s specific for cleaving only the conserved N-glycan in
the F¢ domain of human IgGs (no other substrate has been identified to date), suggesting that a
protein-protemn inferaciion between the enzyme and ToG provides this specificity.

{80441} Endo S49, also known as Endo S2, is described in WO 2013/037824, incorporated by
reference herein in 1S entirety, 18 isolated from Streptococcus pyogenes NZ2131 and is a homologue
of Endo 5. Endo $49 has a specific endoglycosidase activity on native 1gG and cleaves a larger
variety of F¢ glycans than Endo S.

[60442] FEndo 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 {GlulNAc) moieties in the core region of the glycan chain.

{00443} In some embodiments, the endoglycosidase for deglycosylating the antibody ts Endo §,

Endo SH. Endo S2, Endo S4%9, Endo Fl, Endo F2Z, Endo F3, Endo H, Endo M, Endo A, ora
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combination theresf. In some embodiments, the endoglycosidase for deglyvcosylating the antibody
18 Endo S, Endo SH, Endo S2, Endo 849, Endo Fl, Endo ¥2, Endo F3, Endo H, or a combination
thereof. In some embodiments, the endoglycosidase 1s Endo S, Endo SH, Endo S2, or Endo 849
{80444} In some embodiments, when the glycan to be trimmed is a diantennary structure of the
complex type, the endoglycosidase is Endo 8, Endo SH, Endo 82, Endo 849, Ende Fl, Endo F2,
Endo F3, or a combination thereof

100443}  In some embodiments, when the glycoprotein is an antibody and the oligosaccharide to
be trimmed 15 a diantennary structure of the complex type and is present at the IgG conserved N-
glycosylation site at N297, the endoglycosidase is Endo 8, Endo SH, Endo 82, Endo $49, Endo
Fi, Endo F2, Endo F3, or a combination thereof. In some embodiments the endoglycosidase is
Endo S, Endo SH, Endo 82, Endo 849, or a combination thereof,

[80446] In some embodiments, when the glycoprotein 15 an antibody and the glycan to bhe
trimmed 13 a diantennary structure of the complex type, and 1s not present at the IgG conserved N-
glvcosylation site at N297, the endoglycosidase is Endo Fl, Endo F2, Endo F3, or a combination
thereof

99447} In some embodiments, when the glycan to be trnimmed 13 a ligh mannose, the
endoglycosidase 18 Endo H, Endo M, Endo A, Eondo F1, or a combination thereof

[86448] In some embodiments, when the glycoprotein 1s an antibody and the oligosaccharide to
be trimnmed 15 a high mannose n addition to having a diantennary structure of the complex type 18
present at the IgG conserved N-glycosylation site at N297, the endoglycosidase is Endo S, Endo
SH, Endo S2, Endo 849, or a combination thereof. In some embodiments, the endoglycosidase 1s
Endo S or Endo 8H. In some embodiments, the endoglycosidase 13 Endo SH.

{80449} In some embodiments, the endoglyeosidase enzyme as defined herein comprises a
sequence encoding a tag for ease of puwrification. In some embodiments, said tag includes, but s
not linited to, a FLAG-1ag, poly(His)-tag, HA-tag, Myc-tag, SUMO-tag, GST-tag, MBP-tag, ora
CBP-tag. In some embodiments, said tag s a OxHis tag. In some embodiments, said tag is
covalently linked to the endoglycoside enzyme at the Coterminus of the enzyme or at an internal
residue. In some embodiments, said tag is covalently linked to the endoglycoside enzyme at the
N-terminus of the enzyme.

00450} Insome embodiments, the Endo SH is a fussion between the two endoglycosidases, Endo

S and Endo H hinked by a Gly-rich spacer comprising an internal 6xHis tag resulting in an overall
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molecular weight of 139 kDa.

Glyeosyliransferse

{80481} The process to form a modified antibody comprises treating the deglycosylated/trimmed
antibody having an optionally fucosylated terminal N-acetylglucosamine {Gal-NAc) moiety with
a compound of Formula §77(A™ )P 1n the presence of a glycosyltransferase to form the modified
anttbody having a GlcNAc¢-87(A”) substituent bonded to the antibody at C1 of the GalNAc
motety via a §-1,4-O-glycosidic bond.

{00452} In some embodiments, the glycosyitransferases is a B-1 4-palactosyliransferases (4Gal-
Ty, a B-(1,4)-Acetylgalactosaminyltransferase (B-(1,43-GalNACT or GalNAcT) or a mutant thereof.
100453} [(-(1,4)-Acetylgalactosaminyltransferases (B-{1.43-GalNAcTs or GalNAcTs) have been
identified in a number of orgamsms, including humans, Caenorhabditis elegans (Kawar et al, J.
Biol. Chem. 2002, 277, 34924, wncorporated by reference herein in its entirety), Drosophila
melavogaster (Hoskins et al. Science 2007, 316, 1625, mcorporated by reference herein in its
entirety) and Trichoplusia nt {(Vadae et al, J Biol. Chem. 2004, 279, 33501, mcorporated by
reference herein in its entirety).

[80434] B-(1,4)-N-Acetylgalactosanminyltransferases (B-(1,4)-GalNAcTs) are known in the art. In
some embodiments, a P-{1.4)-GalNAcT is an enzvme that catalyzes the transfer of N-
acetylgalactosamine (GalNAg¢) from unidine diphosphate-GallNAc (UDP-GalNAc, also referred to
as GalNAC-UDP) to a terminal GleNAc moiety of a glycoproten glycan, wheremn €1 of the
CralNAC moiety 15 atiached to the antibody via a B-1,4-O-glycosidic bond. In some embodiments.
the terminal GleNAc moiety 1s fucosylated

{80435}  In some embodiments, the B-(1,4)-GalNACT enzyme used 1n the process of the invention
is or is derived from an invertebrate B-(1,4)-GalNACcT enzyme, such as, for example, is or 1s derived
from a P-(1,4}-GalNACT that originates from invertebrate animal species. The B-(1,4)-GalNAcT
enzyme can be or can be derived from any invertebrate §-{14)-GalNAcT enzyme known by one
skilled in the art. In some embodiments, the B-(1,4)-GalNACT enzyme is or is derived from a [3-
{1, 43-GalNAcT enzyme that originates from the phylum of Nematoda, such as, for example, of the
class of Chromadorea or Secernentea, or of the phylum of Arthropoda, such as, for example, of
the class of Insecta. In some embodiments, the B-(1,4)-GalNACT enzyme is or is derived froma B~

{1, 43-GalNACT enzyme that originates from Caenorhahditis elegans, Caenorhabditis remanei,
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Caenorhabdiiis briggsae, Ascaris suum, Trichopiusia ni, Drosophila melanogaster, Wuchereria
bancrofti, Loa loa, Cerapachys biroi, Zootermopsis nevadensis, Camponotus fovidanus,
Crassostrea gigas or Danaus plexippus, (e.g., from Caenorhabditis elegans, Ascaris suum,
Trichoplusia ni or Drosophila melanogastery. 1In some embodiments, the B-(1,4)-GalNAcT enzyme
15, or is derived from, a P-(14)-GalNAcT enzyme that originates from Caenorhahditis elegans,
Ascaris summ or Trichoplusia ni In other embodiments, the B-(1,4)-GalNACT enzyme 5, or is
derived from, a B~(L4}-GalNAcT enzyme that originates trom Trichoplusia ni.

{60456} The term "dertved from” comprises e.g. truncated enzymes, mutant enzymes, enzymes
comprising a tag for ease of purification or a combination of these modifications. Derived from
thus refers to as having an amino acid sequence that is 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, 6,
7.8,9, 10,12, 14, 16, 1§, 20 or more) anming acids, respectively. A B-{1,4)-GalNAcCT enzyme that
is derived froma B-{L4)-GalNAcT enzvme 13 herein also referred to as a derived B-(1,4)-GalNACT
enzyme or a roodified B ~(1,4)}-GalNACT enzyme or a B~-(1,4)-GalNACT mutant enzyme,

{80437} Io some embodiments, the derived P-(14)-GalNACT enzyme 1s modified by adding
adduional N~ or C- terminal anuno acids or chemical moieties or by deleting N- or C- termomal
aroino acids to increase stability, solubility, activity and/or ease of punification.

[89458] In some embodiments, the B-(1,4)-GalNAcCT enzyme s modified by deleting the N-
terminal cytoplasmic domain and transmembrane domam, referred to as a truncated enzyme.
{00458} A B-(1,43-GalNACT enzyme wherein one or more aming acid has been substituted, added
or deleted 13 herein also referred to as a mutant B-(14)-GalNACT enzyme or a derived B-(1,4)-

GalNACT enzyme. In some embodiments, the B~(1,4)-GalNACT enzyme 15 modified by deleting
the N-terminal cytoplasmic domain and transmernbrane domam and mutated by substituting one
or more amino acids. A substitution of one or more amino acids is herein also referred to as a
mutation. An enzyme comprising one of more substituted aminoe acids is also referred to as a
mutant enzyme.

{60460  In soms embodiments, when the glycosyltransferase is a B-(1,4)-GalNACT enzyme or
truncated B-(1,4}-GalNAcT enzyme, the enzyme further comprises one or more mutations. In some
embodiments, these mutations include, but are not limited to, substitution of the isoleucine (He,
also referred to as 1) at position 257 by leucine (Leuy, 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



WO 2021/142199 PCT/US2021/012611

methionine {Met, also referred to as M} at position 312 by histidine (His, also referred to as H) s
also included. It should be noted that the numbering of amino acid position is herein based on the
numbering of amine acid position in the wild-type B-(L,4}-GalNACT enzyme When a B-(1,4)-
GalNACT enzyme is, for example, a truncated enzvme, the number used herein to indicate the
position of an amino acid substitution corresponds to the numbering of amino acid position in the
corresponding wild-type B-{1,4)-GalNAcT enzyme.

100461} In some embodiments, the glycosyltransferase is a B(1,4)-GalT enzyme comprising a
mutant catalytic domain.

[00462] A catalytic domain may have an anine acid sequence as found in a wild-type enzyme
or have an amino acid sequence that is different from that of a wild-type sequence. A catalytic
domain having an amino acid sequence that is different from a wild-type sequence is herein
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 amwno acids changes (for
example, 1 to 10, or 1 t0 6, or 1, 2, 3 or 4, or 1 or 2 anuno acids), or a deletion or insertion of one
or more anmino actds (for example, 1 to 10, or 1 t0 6, o1 1, 2, 3 or d,0or | or 2) amino acids. In some
embodiments, said mutant catalytic domain may be present 1 a full-length enzyme, for example,
Pl 4)-galactosyhransferase or w(l,3)}-N-galactosyliransferase, but also in a polypeptide fragment
or a recombinant polypeptide comprising said mutant catalvtic dorain, optionally hinked to
additional amino acids,

{00463} B, 4)-galactosyliransferase T is heremn referred to as GalT. Such mutant GalT catalytic
domains are disclosed in, for example, W 2004/063344, which 15 incorporated by reference
herein m its 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 Y2851

00464} In some embodiments, the GalT mutant catalytic domain is Y2891, Y289N, Y289,
Y2841, or R228K. In some embodiments, the GalT mutant catalytic domain 1s Y289L.

{00465} 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 in, for example, W(2004063344, Qasba et al, Prot.
Expr. Pur. 2003, 30, 219 and Gasha et al, . Biol. Chem. 2002, 277, 20833 {all incorporated by
reference herein in their entirety). In GalT Y289F the tyrosine amino acid (Y) at position 289 1s

replaced by a phenyl alanine (F) anunc acid, in GalT Y289M said tyrosine is replaced by a
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methionine (M} amino acid, in GalT Y289V by a valine (V) amino acid, in GalT Y289G by a
elycine (G amino acid, in GalT Y2891 by an isoleucine () amino acid and in Y289A by ananaline
{A} amino acid.

{80466} In some embodiments, the B-(1,4)-GalNACT enzyme comprises a sequence encoding a
tag for ease of purification. In some embodiments, said tag includes, but is not himited to, a FLAG-
tag, poly(His)-tag, HA-tag, Myc-tag, SUMO-tag, G8T-tag, MBP-tag, or a CBP-tag. ln other
embodiments, said tag is a 6xHis tag. In some embodiments, said tag 1s covalently linked to the B-
{1,4)-GalNACT enzyme at the C-ternunus of the enzyme. In some embodiments, said tag is
covalently linked to the B-(1,4}-GalNAcT enzyme at the N-terminus of the enzyme.

{80467}  In some embodiments, B-{,4)-GalNAcT enzyme comprises an N-terminal 6xHis tag
and has an overall molecular weight of 45.7 kDa. In some embodiments, the B-(14)-GalNAcCT

enzyme containung an N-ternunal 6xHis tag is derived from Trichopulsia ni,

Molecules of PP-87-AY
[80468] In some embodiments, the molecule of P7-87-A”, for use in the process of preparing a
modified antibody of the present disclosure, may be any sugar dervative nucleotide that 1s a
substrate for a suttable galactosyliransferase catalyst.
[89468]  In some embodiments, 87-A”is a sugar derivative moiety, wherein:

S” 1s a sugar or a dertvatized sugar; and A7 15 a functional group being capable of forming
a covalent bond with a functional group of the Linker-Drug motety.
[80478]  In some embodiments, A7 1s an azido, keto, or alkynyl motety. In some embodiments,
A’ iz anazdo or keto moiety. In some embodiments, A is an azido motety. In some embodiments,
A7 is -IN°. In some embodiments, A” is a keto moiety.
{00471} In some embodiments, A” is -JC(R™pLaC{OIR™, wherein:

R™ is methyl or optionally substituted Cra4 alkyl;

each R®™ independently is a hydrogen, halogen, or R™; and

X2 18 an integer ranging from 0 to 24,
180472} In some embodiments, x2 is an integer ranging from 0 to 10. In some embodiments, xz
180,1,2,3,4,5 or6.
[00473] In some embodiments, each R™ is hydrogen

{80474} In some embodiments, A” 1s an alkynyl moiety. In some embodiments, A” s terminal
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alkynyl, cycloalkynyl, or heterocycloalkyny! moiety. In some embodiments, A” is terminal alkynyl
moiety. In some embodiments, A” is cycloalkynyl motety. In some embodimenis, A” is
heterocvcloatkynyi morety.

{60473] In some embodiments, A” is -JCR™p}u-C=C-R® aroup, wherein R™ and x2 are as
defined herein. In some embodiments, A” 15 -[CHa }-C=CH.

{00476} In some embodiments, 87-A”is derived from a sugar or a derivatized sugar, e.g., an
amino sugar or an otherwise derivatized sugar. In some embodiments, examples of sugars and
derivatized sugars include, but are not himited to, galactose (Gal), mannose (Man}, glucose {Gic),
glucuronic acid {Geu), and fucose (Fuc). It s undertood that an anino sugar is a sugar wherein a
hydroscyl (OH) group is replaced by an amune group. Examples of amino sugars include, but are
not limited to, N-acetvlglucosamine (GleNAgc), and N-acetylgalactosamine (GalNAc) Examples
of otherwise derivatized sugars include, but are not himited to, glucuronic acid {Geu), and N-
acetylneuraminc acid {salic acid).

{80477} In some embodiments, 87-A7 is derived from galactose (Gal), mannose (Man}, N-
acetylglucosanmune (GleNAc), glucose {Gle), N-acetvlgalactosamine {(GalNAc), ghicuronic acd
{Geu), fucose (Fuc), or N-acetylneuranunic acid {sialic acid). In some embodiments, §7-A7is
derived from GleNAc, Gle, Gal, or GalNAc. In some embodiments, 87-AVis derived from
GleNAc. In some embodiments, S”-A”1s dertved from Gle. To some embodiments, 87-A”1s derived
from Gal or GalNAc. In some embodiments, 87-A”is derived from Gal In some embodiments,
87-Ais derved from GalNAc.

[80478] In some embodiments, the functional group A7 may be attached to S7 in various ways.

{88472} In some embodiments, A” 1s directly attached to the carbon atom at €2, U3, C4, or C6
position of the sugar or derivatized sugar of 87 (e g., nstead of the hydroxyl at the corresponding
position).

{60483  In some embodiments, 8§ 15 a fucese or a derivatized fucose, which lacks any hydroxyl
6 position. In some embodiments, when A” is attached to €6 position of the fucose or derivatized
fucose, A” 1g directly attached to the carbon atom at the C6 position.

100481} In some embodiments, A” 18 an azido moiety, and A” is attached to C2, C4, or C6
position of the sugar or derivatized sugar of 8.

{00482} In some embodiments, A is an azido moiety, and A” 15 directly attached to the carbon

atom at €2, C3, €4 or C6 position of the sugar or derivatized sugar of 8”7 (e.g., instead of the
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hydroxyl at the corresponding position). In some embodiments, S7-A” 18 6-azidofucose (6-AzFuc).
In some embodiments, A” is an azido motety, and A” 1s attached to the N-acetyl moiety of an
amino sugar or a derivatized amino sugar {e.g., by replacing the acetyl moiety with an azidoacetyl
motety). In some embodiments, 87-A” is Z-azidoacetamudogalactose {GallNAz), 6-azido-6-
deoxvgalactose (6-AzGal), 6-azido-6-deoxy-Z-acetamidogalactose {(6-AzGalNAc), 4-azido-4-
deoxy-2- acetamidogalactose (4-Az(GalNAc), G-azido-6-deoxy-2-azidoacetamidogalactose (6-
AzGalNAz), 2-azidoacetamidoglucose {(GleNAz), 6-azido-6-deoxyglucose {6-AzGle), 6-azido-6-
deoxy-2-acetamidoglucose (6-AzGIcNAc), 4-azido-4-deoxy-2- acetamidoglucose (4- AzGicNAc),
or G-azido-O-deoxy-2-azidoacetannidoglucose {6~ AzGicNAz). In some embodiments, 87-A” i
GalNAz, 4-AzGalNAc, GleNAz, or 6-AzGlcNAc.

{00483}  In some embodiments, P7-87-A” 15 a compound of Formula (XXIVh), (XXXIVc), or
{XXIVd), or a salt thereof,

[80484] In some embodiments, A” keto, and A™ 1s directly attached to the carbon atom at C2
position of the sugar or detivatized sugar of 87 {e.g, instead of the hydroxy! at the corresponding
posttion).

[89485] In some embodiments, A” is attached to the nitrogren atom of an ammno sugar or
derivatized amuno sugar, e.g., a C2-derivatized anmino sugar. Tn some emnbodiments, the denvatized
amino sugar comprises a moiety of ~NC(O)-R®, wherein R™ is methyl or optionally substituted
Craa alkyl (e.g., ethyl),

{00486] In some embodiments, R™ is ethyl.

{80487} In some embodiments, 87-A”is Z-deoxy-(Z-oxopropyl)-galactose (2-keto-Gal), 2-N-
propionyl-galactosamine (2-N-propionyiGal-NAc), 2-N-{(4-oxopentanoyl}-galactosamine {2-N-
Lev-Gal), or 2-N-butyryl-galactosamine (2-N-butyryl-GalNAc). In some embodiments, §87-A"1s
2- ketoGallNAc or 2-N-propionyl-GalNAc.

{00488} In some embodiments, P7-87-A” 13 a compound of Formula {XXIVe) or (XXIVT}, ora
sait thereof.

[60489] In some embodiments, A” 1s termunal alkynyl, cycloalkynyl, or heterocveloalkynyl In
some embodiments, A” 1s attached to a {2-derivatized amino sugar of 8.

{80490}  In some embodiments, 87-A” is 2-(but-3-ynoic acid anudo)-2-deoxy-galactose.
{00491} In some embodiments, P7-S7-A” is a compound of Formula (XX1Vg) or a salt thereof.

In some embodiments, P7-87-A” is a compound of Formula (XXIVd) or a salt thereof.
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100492} In some embodiments, compounds of P7-87-A” may be synthesized according to
various methods known 1n the art. In some embodiments, the compound is synthesized by linking
a nucleoside monophosphate or a nucleoside diphosphate P” to a sugar derivative 3" A" e g
as disclosed in Wang er al. (Chem. Eur. J. 16:13343-13345 (2010)), Piller er al. (ACY Chem. Riol.
7753 (2012, Piller e al. (Bivorg. Med. Chem. Leit. 18:5459-5462 (2005}, and PCT Appl'n Pub.
No. WO/2009/102820, each of which are incorporated by reference herein in their entireties.
{80493} In some embodiments, P is a nucleoside mono- or diphosphate. In some embodiments,
P is unidine diphosphate (UDP), guanosine diphosphate (GDP), thymidine diphosphate (TDF),
cytidine diphosphate {CDP), or cytidine monophosphate (CMP). In some embodiments, P is
uridine diphosphate (UDP).

{60494} In some embodiments, P’-§7-A” is a compound of Formula (XXIVb), (XXiVc},
(XXIVd), (XXIVe), (X2AV, or (XXIVe):

O
Q-IDF |

{(XXIVce)

(XX1Ve) (XXIVE) (XX1Vg)
or a salt thereof, wherein: R is a Cr24 alkyl group.
{00495}  In some embodiments, P7-87-A"is GalNAz-UDP (e g, Formula (XXIVb}}, 6- AzGal-
UDP {e.g., Formula (XXIV¢)), 6-AzGalNAc-UDP (e g, Formula (XXIVd}), 4-AzGalNAz-UDP,
6-AzGalNAz-UDP, 6- AzGlc-UDP, 6-AzGIcNAz-UDP, Z-ketoGal-UDP {(eg, Formula
{(XXIVe)), 2-N-propionylGalNAc-UDP (e.g., Formuia (XXIVf), wherein R is ethyl), or 2-{(but-

3-ynoic acid amido)}-2-deoxv-galactose-UDP (e.g., Formula (XXIVyg)}).
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180496} In some embodiments, P™-87-A” 15 GalNAz-UDP or 4-AzGalNAc-UDP. In some
embodiments, P7-87-A” 15 a compound of Formuda (XXIVb) or (XXIVd). The syntheses of
GalNAz-UDP (eg., Formula (XXIVb}} and 6-AzGalNAc-UDP (e.g., Formula (XXIVd)) are
disclosed in Piller ef al. (Bivorg Med. Chem. Lett. ¥5:5459-5462 (2005)) and Wang ef al. {Chem.
Fur J. 16:13343-13345 (2010}), each of which is incorporated by reference herein in ifs entirety.
{00497} In some embediments, P7-87-A” 15 4-Az(INAc-UDP. In some embodiments, P7-87-
A” 15 a compound of Formula (XXEV d) or a salt thereof. The synthesis of 2-ketoGal-UDP (XXIVe}
is disclosed in Qasba et ol (J Am. Chem. Scc. 125:16162 (2003)), and in the supporting
information thereof, both of which are incorporated by reference herein in their entireties.

{80498} The synthesis of 2-(but-3-ynoic acid amido}-2-deoxy-galactose-UDP 15 disclosed in
PCT ApplUn Pub. No. WO/2009/102820, which is incorporated by reference herein in its entirety.

Auntibody Drug conjugates

[806499] In some embodiments, antibody-drug conjugates of the present disclosure may be
obtained by reacting the modified antibody of the present disclosure with a Linker-Drug mosety
comprising a functional group (e.g, W5, which is capable of forming a covalent bond with the

*---ni." W AR
functional group A” of the modified-GicNAc moiety, GieNAC—8"—A

, in the modified
anttbody.

[00506] In some embodirnents, W' comprises alkynyl e.g., cycloalkynyl, heterocycloalkynyl, or
terminal alkynyl

{00561} In some embodiments, the functional group A” of the modified antibody 1s azido, keto,
or alkynyl. In some embodiments, the functional groop A” of the modified antibody 18 azido. In
some embodiments, the azido functional group A” of the modified antibody reacts with the atkynyl
of WP (e g, the cycloalkynyl, heterocycloalkynyl, or terminal alkynyl} of the Linker-Drug moiety
to form a triazole motety {e.g., via a cycloaddition reaction}. The cycloaddition reaction of an azido
group and an alkyny! group is known in the art as “click chemistry™.

{00562} Insome embodiments, W” of the Linker-Dirug moiety comprises a terminal alkynyl, and
the cycloaddition reaction may be performed in the presence of a catalyst {e.g., a Cu(l} catalyst}.
{00563} In some embodiments, W* of the Linker-Drug moiety comprises cycloalkynyl or
heterocycloalkynyl (e g., strained cycloalkyny! or heterocycloalkynyl}.

{00584] Insome embodiments, W’ of the Linker-Drug motety comprises a strained cycloalkynyl
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or heterocycloalkynyl, and the cvcloaddition 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 strain-promoted azide-alkyne cycloaddition (SPAAC), which is known in the art
as “metal-free click chemistry”. In some embodiments, the strained cycloalkynyl or
heterocycloaikynyl is as described herein.

[00565]  In some embodiments, upon comjugation, the functional group A7 of the modified
antibody and WY of the Linker-Drug moiety forms a triazole moiety.

[60566]  In some embodiments, upon comjugation, the functional group A” of the modified

antibody and WF of the Linker-Drug moiety forms a triazole moiety of Formula (XOXV):

{(XXXV), wherein * denotes a direct or indirect attachment to the rest of
the modified antibody; and ** mdicates attachment to MF.

{88567} In some embodiments, when an azide-modified antibody of the present disclosurs 1
reacted with a Linker-Drug moiety comprising an alkynyt group to form an antibody-drug
conjugate via a cycloaddition reaction, the formed triazole motsty in the antibody-drug conjugate
may be resistant to hydrolysis and/or other degradation pathways.

{00588} In some embodiments, when an aldehyde or ketone-modified antibody of the present
disclosure is reacted with a Linker-Dirug moiety comprising a hydroxylamine or a hvdrazine, the
resulting oxime or hydrazone moiety in the antibody-drug conjugate may be relatively inert at
neutral conditions.

18058%] In some embodiments, the anttbody-drug conjugate of the present disclosure may be of
high stability.

{80518} In some embodiments, the modified antibody and antibody-drug conjugate of the
present disclosure may be synthesized by practical synthetic routes, as the process for introducing
the functional group A” (e.g., azido, keto, or alkynyl) into the antibody is straightforward and
generally applicable,

{00511} In some embodiments, a site-specific antibody-drug conjugate of the present disclosure
is obtained by a process comprising reacting a modified antibody with a Linker-Drug moiety,

whereirt
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the Linker-Drug moisty comprises cycloalkynyl or heterocycloalkynyl,
the modified anttbody, prior to conjugation, comprises an antibody and a modified GleNAc

moiety of = GleNAc—8"—A" attached to an antibody via the C1 position of the GleNAc;
GleNAc 15 N-acetylghucosamine; 87 is a sugar or 3 derivatized sugar; and A” s azido.

[60512] Insomeembodiments, A” 18 cycloalkynyi or heterscycloalkynyl In some embodiments,
A” 1s cycloalkynyl. In some embodiments, A” s heterocycloalkynyl.

[66313] In some embodiments, A” is strained cycloalkynyl or heterocycloalkynyl In some
embodiments, A” is stramned cyclealkynyl In some embodiments, A” i3 stramed
heterocycloalkynyl.

{00514} In some embodiments, a site-specific antibody-drug conjugate of the present disclosure
is obtained by a process comprising the steps of:

{a) contacting an intermediate antibody of Formula (XXI1):

{Fuchs

A SleNAC
413 (XTI, wherein:

Ab is an antibody; GlcNAc is N-acetylglucosamine; Fuc is fucose; us is O or 1, and dis is
an integer ranging from 1 to 12;

with a compound P"—8"—A" wherein:

87 is a sugar or a derivatized sugar; A” 1s azido; and P 15 uridine diphosphate (UDP),
guanosine diphosphate (GDPY, or cytidine diphosphate (CDP);

i the presence of an galactosyltransferase, thereby forming a modified antibody

o GIeNAC— 8" A"

comprising the modified-GicNAc moiety, , {optionally, the modified-
GlcNAc moiety is attached to the rest of the modified antibody the C1 position of the GlcNAcg);
and

(b} reacting the moditied antibody with a Linker-Drug moety comprising a strained
cycloatkvoyl or heterocveloalkynyl, thereby forming the antibody-drug conjugate.
{86515} Tn some embodiments, the process for preparing a site-specific antibody-drug conjugate
1s as depicted mm FIG. S.
[88516] In some embodiments, the modified antibody comprising an azido at each amino acid

N297 of the antibody s conjugated with a Linker-drug motety comprising strained cycloalkynyl
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or heterocycloalkynyl by metal-free click chemistry to form the site-specific antibody-drug
conjugate of the present disclosure.

{80517}  In some embodiments, when the modified antibody comprises at least one azido moiety
and the Linker-drug motety comprises a strained cvcloalkynyi, the presence of a copper catalyst is
not necessary for the cycloaddition reaction between the azido in the motified antibody and the
strained cycloaliyny! or heterocyeloalloyny! of the Linker-Dirug motety. In some embodiments, the
cycloaddition reaction proceeds in the absence of a copper catalyst, which may alleviate several
possible disadvantages of using a copper catalyst in the process.

{00518} In some embodiments, a Cu(l} catalyst is generally reguired in the cycloaddition of an
azide moiety of an antibody and a terminal alkyne motety. 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 concomutant formation of
reactive oxygen species cannot always be fully avoided, which i turn may induce oxdative
damage to the antibody/protein {e.g, oxidation of methionine, histidine, cysteine or disulfide
bonds). Other protocols have employved Cull) sources such as CuBr for labeling fixed cells and
synthesizing glvecoprotens. To these cases, the nstability of Cull) i air tmposes a requirement for
large excesses of Cu (e.g., greater than 4 mm) and ligand for efficient reactions, which could also
raise the risk of antibody/protein 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 amino acid
oxidation.

{00518}  In some embodiments, the modified antibody comprising an azido {(e.g., at each amino
acid N297 of the antibody) is conjugated with a Linker-Drug moiety comprising strained
cycloatkynyl or heterocycloalkynyl {e.g., by metal-free click chemustry).
{80520} Insome embodiments, upon conjugation, the azido moiety of the modified antibody and
the strained cycloalkynyl or heterocycloalkynyl of the Linker-Drug moiety forms a triazole moiety

of Formula (XXXV}:

%

.,@gé .
gy +
¢ “

H {(XXXV}, wherein * denotes a direct or indirect attachment to the rest of
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the modified antibody; and ** indicates attachment to MP.

{60521} In some embodiments, the antibody-drug conjugate of the present disclosure comprises
one or more gceurrences of D), wherein each D independently is a therapeutic agent {e.g., a drug),
wherein the one or more occurrences of D may be the same or different.

100522} In some embodiments, one or more specific sites of the antibody is attached to the
Linker-Dirug moiety, wherein the Linker-Drug moieties attached to the one or more specific sites
may be the same or different In some embodiments, one or more Linker-Dirug moieties that
comprises one or more occurrences of I are attached to one antibody.

{00523} In some embodiments, I} is (a) an auristatin compound; (b} a calicheamicin compound;
{c} a duocarmycin compound; {d) SN3§, (e} a pyrrolobenzodiazepine; (f) a vinca compound; (g) a
tubulysin compound; (h) a non-natural camptothecin compound; (i) a mayvtansinoid compound; (§)
a DNA binding drug; (k) a kinase whibitor; (1) a MEK inhibitor; {m) a KSP mhibitor; {0} a
topoisomerase wnhibitor; {o) a DNA-alkylating drug; (p) a RNA polymerase; (g} a PARP wnhibitor;
{ry s NAMPT intubitor; {s) a topoisomerase 1inhibifor; (1) a protein synthesis inhibitor; {u) a DNA-
binding drug; {v) a DNA intercalation drug; or (w) an romunomodulatory compound.

[89524]  In some embodiments, I 1s {8) an aunstatin compound; (b} a calicheanicin compound;
{c} a duccarmycin compound; {d) a camptothecin compound, (&} a pyrrolobenzodiazepine
compound; {} a vinca compound; or an analog thereof.

[80525] In some embodiments, the aurstatin compound s auristatin, dolastatin,
monomethyiauristatin E (MMAE), monomethylaunistatin ¥ (MMAF), aunistatin F, AF-HPA,
MMAF-HPA, or phenylenediamine (AFP).

{00526} In some embodiments, the duocarmyci or an analog thereof is duocarmycin A,
duccarmyein B1, duccarmycin B2, duocarmycin Cl, duocarmycin C2, duccarmycin I,
duocarmycin SA, CC-1065, adozelesin, bizelesin, or carzelesin,

[80527F In some embodiments, the campiothecin compound is camptothecin, CPT-11
(irinotecan}, SN-38, or topotecan.

[60528] In  some embodimenis, the pyrolobenzodiazepine compound 18 3
pyrrolobenzodiazeping monomer, a symmetrical pyrrolobenzodiazepine dimer, or an
unsymmetrical pyrrolobenzodiazepine dimer.

{00529}  In some embodiments, the antibody-drug conjugate of the present disclosure comprises

an modified antibody that has a molecular weight about 40 kDa or greater {e.g., about 60 kDa or
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greater; about 80 kDa or greater; about 100 kDa or greater; about 120 kDa or greater; about 140
kiDa or greater; about 160 kDa or greater; about 180 kDa or greater; or about 200 kiJa or greater,
or about 40-200 kDa, about 40-180 kDa, about 40-140 kDa, about 60-200 kDa, about 60-180 kDa,
about 60-140 kDa, about 80-200 kDa, about 80-180 kia, about 80-140 kDa, about 100-200 kiDa,
about 100-180 kiDa, or about 100-140 kDa).

[00536]  In some embodiments, the modified antibody has a molecular weight of about 40 kDa
or greater {e.g., about 60 kDa or greater; about 80 kDa or greater; about 100 kiDa or greater; about
120 kDa or greater; about 140 kDa or greater; about 160 kDa or greater; about 180 kDa or greater;
or about 200 kDa or greater; or about 40-200 kDa, about 40-180 kDa, about 40-140 kDa, about
60-200 kDa, about 60-180 kDa, about 60-140 kDa, about 803-200 kDa, about about 80-180 kDa,
about 80-140 k3a, about 100-200 kDa, about 100-180 kDa, or about 1060-140 kDa) and 1s modifed
at the anuno acid N297.

{80331} In some embodiments, the total number of specific bonds formed between the Linker-
Drug mootety and the antibody {or total number of attachment points) 18 12 or less. In some
embodiments, the total number of specific bonds formed between the Linker-Drug moiety and the
antibody {or total number of attachment pomnts) 18 10 or less. In some embodiments, the total
number of specific bonds formed between the Linker-Drug motety and the antibody {or total
number of attachment points) i1s 8 or less. In some embodiments, the total number of specific bonds
formed between the Linker-Drug motety and the antibody (or total number of atiachment points)
is O or less. In some embodiments, the total namber of specific bonds formed between the Linker-
Drug moiety and the antibody (or total number of attachment points) is 4 or less. In some
embodiments, the total number of specific bonds formed between the Linker-Drug motety and the
anttbody {or total nomber of attachment points) 1s Z or less.

{00532} In some embodiments, the total number of specific bonds formed between the Linker-
Drug moigty and the antibody (or total number of attachment points) is 2.

{00533} In some embodiments {e.g., for conjugation with one or more Linker-Drug moieties},
the modified aniibody has a molecular weight of about 140 kDa to about 180 kDa. In some
embodiments for conjugation with one or more Linker-Drug moieties, the modified antibody has
a molecular weight of 140 kDa to 180 kDa.

{00534} In some embodiments, antibodies in this molecular weight range include, but are not

fimited to, for example, full length antibodies, such as, fgG or IgM.
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{00535} In some embodiments, the modified antibody, linker, or therapeutic agent described
herein may be assembled into the conjugate or scaffold of the present disclosure according to
various technigues and methods known in the art. The conjugate of the present disclosure, and
method for producing the conjugate, are described herein {eg, by way of non-limiting
embodiments and examples).

{00536}  In some embodiments, the total number of bonds formed between the Linker-Drug
moiety and the modified antibody {or total number of attachment points) 15 12 or less.

{60537} In some embodiments, the ratio between the Linker-Dirug moiety and the modified
antitbody 15 greater than 1:1 and less than or equal to 12:1. In some embodiments, the ratio between
Linker-Dirug moiety and the modified antibody is about 12:1, about 11:1, about 10;1, about 9:1,
about 8:1, about 7.1, about 6:1, about 3.1, about 4:1, about 3:1, about 2:1, or about 1:1. In some
embodiments, the ratio between Livker-Drug motety and the modified antibody 1s between 2:1
and 10:1. In some embodiments, the ratio between Linker-Dirug moiety and the modified antibody
1s about 10:1, about 911, about §:1, about 7:1, about 6:1, about 5:1, about 4.1, about 3.1, or about
2:1. In some embodiments, the ratio between Linker-Drug moiety and the modified antibody 13
between about 2:1 and about 4:1. In some embodiments, the ratio between Linker-Drug motety
and the modified antibody 18 about 4.1, about 3.1, or about 2:1. In some embodiments, the ratio
between Linker-Drug motety and the modified antibody s about 2:1, or 111

[80538] In some embodiments, az 1s 3, the ratio between the Linker-Drug moiety and the
modified antibody 1s 2.1, and the ratio between the therapeutic agent (D) and the modified antibody
is about 8:1, about 71, about 6:1, about 5:1, about 4:1, about 3.1, about 2:1 or about 1:1. In some
embodiments, a2 i 3, the ratio between the Linker-Brug motety and the modified antibody 1s 2:1,
and the ratio between the therapeutic agent () and the modified antibody 15 about 6:1, about 511,
about 4.1, about 3.1, about 2:1 or about 1.1, In some embodiments, az 18 3, the ratio between the
Linker-Divug moiety and the modified antibody is 2.1, and the ratio between the therapeutic agent
(D} and the modified antibody is about &1, about 5:1, about 41 or about 3:1. In some
embodiments, az 18 3, the ratio between the Linker-Dirug moiety and the modified antibody 15 1:1,
and the ratio between the therapeutic agent (D) and the modified antibody s about 3.1, about 2:1
or about 1:1.

{00538} In some embodiments, a2 is 3, the ratic between the Linker-Drug moiety and the

modified antibody 15 2.1, and the ratio between the therapeutic agent (1) and the modified antibody
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is about 8:1. In some embodiments, a2 is 3, the ratio between the Linker-Drug moiety and the
medified antibedy is 2.1, and the ratio between the therapeutic agent (D) and the modified antibody
is about 6:1. In some embodiments, az 1s 3, the ratio between the Linker-Drug moiety and the
modified antibedy is 2.1, and the ratio between the therapeutic agent (D) and the modified antibody
is about 5:1. In some embodiments, az 1s 3, the ratio between the Linker-Drug motety and the
modified antibody 15 2.1, and the ratio between the therapeutic agent (D) and the modified antibody
1s about 4:1. In some embodiments, az 15 3, the ratio between the Linker-Drug moeiety and the
modified antibody 18 2:1, and the ratio between the therapeutic agent (D) and the modified antibody
15 about 3:1. In some embodiments, a2 is 3, the ratio between the Linker-Dirug motety and the
modified antibody 15 2:1, and the ratio between the therapeutic agent () and the modified antibody
is about 2:1. In some embodiments, az is 3, the ratio between the Linker-Drug motety and the
modified antibody 15 2.1, and the ratio between the therapeutic agent (D) and the modified antibody
is about 111

[80540]  In some embodiments, the ratio between Linker-Drug moiety and the modified antibody
is about 2:1.

{80541}  In some embodiments, the antibody comprises an asparagine group n the region 290-
305 {e.g., at N297) attached 1o the sugar~-derivative moiety, which comprises a functional group
A”; and the modified antibody 15 conjugated to the Linker-Dirug moiety by a covalent bond formed
between A7 and a functional group of the Linker-Drug moety.

[80542] Insome emnbodiments, the Linker-Divug moiety comprises at least two functional groups,
each of which s capable of forming a covalent bond with a functional group A7 of the sugar-
derivative motety of the modified antibody (e.g, at amino acid N297 of the antibody) to form an
antibody-drug conjugate.

{00543} In some embediments {e.g., for conjugating to the Linker-Drug moiety), the modified
anttbody has a molecular weight of 40 kD or greater {e.g., 60 kDa or greater; 80 kDa or greater;
or 100 kDa or greater; 120 kDa or greater; 140 kDa or greater; 160 k2a or greater or 180 kDa or
greater). In some embodiments, the ratio between the modified antibody and the Linker-Drug
moiety is between about 1:1 and about 1.2,

{80344} In some embodiments, antibodies 1n this molecular weight range include, but are not
fimited to, full length antibodies {e.g., Te(& and IgM}.

[00545]  In some embodiments (e.g., for conjugation with one or more Linker-Drug moteties),
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the modified antibody has a molecular weight of 60 kDa to 120 kDa. In some embodiments, the
ratio between the modified antibody and the Linker-Drug moiety is between about 1:1 and abowt
1:2.

{80846} In some embodiments, antibodies 1n this molecular weight range include, but are not
iimited to, antibody fragments (e.g., Fab2, scFcFv, and camelids).

[00547F  In some embodiments (e.g., for conjugation with one or more Linker-Drug moieties),
the modified antibody has a molecular weight of 40 kDa to 80 kDa. In some embodiments, the
ratio between the modified antibody and the Linker-Drug moiety is between about 1:1 and about
1:2.

{80548} In some embodiments, the antibody drug conjugate and scaffold of the present
disclosure can be purified (e.g, to remove any starting materials) by extensive diafiltration. If
necessary, additional purification by size exclusion chromatography can be conducted to remove
any aggregated counjugates. In some embodiments, the purified conjugate or scaffold comprises
fess than S% w/w {e.g., <2% w/w) aggregated conjugates as determined by SEC; less than 0.5%
wiw {e.g., <0.1% wiw} free {unconjugated) drug as determined by RP-HPLC; less than 1% w/w
drug carrying-peptide-containing scaffolds as determuned by SEC; and/or less than 2% w/w {e.g,,
<1% w/w) unconjugated antibodies as determined by HIC-HPLC.

[89548]  In some embodiments, the Linker-Drug motety is selected from the scaffolds deseribed
in Tables B below,

Table B
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{80586} In some embodiments, the antibody-drug conjugate is selected from conjugates

described in Table C below.
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Conjugate Structure
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wherewy:

is GlcNAc; ,ﬁ\ is Fuc; ] 1s GalNAg; and dis 18 as defined herein.

{09551} It 1s understood that, unless stated otherwise, the symbol of B8 refers to GloNAc in the

present disclosure. It 1s understood that, unless stated otherwise, the symbol of Z»\ refers to fucose

in the present disclosure. It 1s understood that, unless stated otherwise, the symbol of m refers
to GalNAc in the present disclosure.

[80352] Tn some embodiments, the antibody-drug conjugate 15 of Formula (XXX}

o
ANTH BQDY/ }J\ o \ﬁ\ P R\
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wherei:

each Ra 18
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diz 1s 2; and the one or more Linker-Drug moiety 15 attached to the asparagine group at
N297 of the antibody.

[803533] In some embodiments, the antibody-drug conjugate 15 of Formula (XXX
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diz 18 2; and the antibody comprises one or more asparagine group at N297 being connected
to the rest of the conjugate.
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{80557}  In some embodiments, the antibody-drug conjugate is of Formula (XXX, wherein each

144



WO 2021/142199 PCT/US2021/012611

Rais

o
{0 n
}g\of\/iL /\/JT(L‘; \rr\"’vﬂ\m\/u;k

\ H &
\ 04 \0

HEJ\E/&O

IN\/ OMe o OMe; g
aseasens

{00558}  In some embodiments, the antibody-drug conjugate is of Formula (XXX, wherein each
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{80559}  In some embodiments, the pantibody-drug conjugate is of Formula (XXX, wherein

each Ra is
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{66360} In some embodiments, the antibody-drug conjugate 15 of Formula (XXX), wherein each
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{89561}  In some embodiments, the antibody-drug conjugate is of Formula (XXX, wherein each

Rais:
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{80362} In some embodiments, the antibody-drug conjugate 153 of Formula (XXX), wherern each

Ra 13
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180563} In some embodiments, the antibody-drug conjugate 1s of Formula ({XXH-1), (XXXIE-
2), (XXXH-3), or (XXXEE~4):
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[89564]  In some embodiments, the antibody-drug conjugate 1s of Formula OCXXII):
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{80365} In some embodiments, the antibody-drug conjugate 15 of Formuda (XXXI-1}, (XXXII-
23, (XXXI-3), (XXXJ1-4), or (XXXI), wherein the moitety of -L.P-D is:
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In some embodiments, the anitbody-drug conjugate 15 of Formula (XXXTI-1), (XXX

23, (XXXI-3}, (XXXA1-4), or (XXXI), wherein the motety of -LP-D is:
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{00568} Insome embodiments, the antibody-drug conjugate is a conjugate of Formula (XXXIV},

wherein each Ra is
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optionally, the antibody comprises one or more asparagine group at N297 being connected to the
rest of the conjugate; and optionally, the antibody prior to modification 13 the NaPi2b antibody,
KMT-1535, which 1s disclosed it U.S. Application No. 15/457 574,

{80369} In some embodiments, the antibody-drug corjugate 1s a conjugate of Formula (XXXV}:
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(XXXV)
wherem

dizis 2,

ANTIBODY 15 a NaPi2b antibody comprising: a CDRHI comprising the anuno acid
sequence GYTFTGYNIH (SEQ ID NO: 3);, a CDRH2Z comprising the amino acid sequence
AIYPGNGDTSYKQKFRG (SEQ 12 NO: 6); a CDRH3 comprising the anmino acid sequence
GETARATFAY (SEQ ID NO:7) a CDRL1 comprising the amino acid sequence
SASQDIGNFLN (SEQ 1D NO: 8}, a CDRL2 comprising the amino acid sequence YTSSLYS
{SEQID NG: 9% a CORL3 comprising the amino acid sequence QQYSKLPLT (SEQ 1D NO: 10);
a heavy chain comprising the amino acid sequence of SEQ 1D NQO: 1, and a light chain comprising
the amino acid sequence of SEQ ID NG: 2

the Linker-Drug moiety 1s attached to the asparagine group at N297 of the aniibody;

18 GleNAg; A is Fug; andm 15 GallNAc.

{80578} Insomeembodiments, the antibody-drug conjugate is a conjugate of Formula KXV



WO 2021/142199 PCT/US2021/012611

{ AY .
ANTIBORY )L (e NS A T w3 )
\ '&L _L )é\/ Ty yi/“\\/ \V/A\O,A\/Jfﬁ/\\ﬂN\:,ﬂ\N%\,o}é}
N It T 45\.»)H Y tha
N ,4\\
HN YD
O %
O:::{) y
SR
ol
i\:\_IH
/\ro
i

(XXKVD
wherein

dis 18 an nteger 2;

ANTIBODY 13 a NaPi2b antibody comprising: a CDRHI1 comprising the anuno acid
sequence GYTFTGYNTH (SEQ ID NO: 5); a CDRH2 comprising the amino acid sequence
ATYPGNGDTSYKOQKFRG (SEQ 1D NG: 6); a CDRH3 comprising the amino acid sequence
GETARATFAY {(SEQID NO: 7); a CDRL1 comprising the amino acid sequence

SASQDIGNFLN (SEQ 1D NG: 8); a CDRL2 comprising the amino acid sequence YTSSLYS
{SE{ 1D NO: 9); a CDRL3 comprising the amino acid sequence QOYSKLPLT (SEQ ID
N1 10y, a heavy chain comprising the anuno acid sequence of SEQ 1D NGO 1; and a hight chain
comprising the amino acid sequence of SEQ 1D NO: 2;

the Linker-Drug moiety 1s attached to the asparagine group at N297 of the antibody;

1s GleNAg; AN is Fug; andm s GallNAc.

Pharmaceutical Compositions

{86571} In some embodiments of the present disclosure are included pharmaceutical
compositions comprising one or more conjugates as disclosed herein in an acceptable carrier, such
as a stabilizer, buffer, and the like. In some embodiments, the conjugates can be admirustered and

mtroduced into a subject by standard means, with or without stabilizers, buffers, and the like, to
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form a pharmaceutical composition. In some embodiments, administration may be parenteral
administration inchuding intravenous, intraarterial, subcutaneous, intraperitoneal, or intramuscular
mjection or infusion or intracramial, e g, intrathecal or mtraventricular, admunistration. In some
embodiments, the conjugates can be formulated and used as sterile solutions and/or suspensions
for injectable adnunistration; lvophilized powders for reconstitution prior to injection/mfusion;
topical compositions; as tablets, capsules, or elixars for oral administration; or suppositories for
rectal administration, and the other compositions known in the art.

{60572} A pharmacological composition or formulation refers to a composttion or formulation
in a form suitable for admunistration, e.g., systemic administration, into a cell or subject, including
for example a human. Suitable forms, in part, depend upon the use or the route of entry, for
example oral, inhaled, transdermal, or by mjection/infusion. Such forms should not prevent the
composttion or formulation from reaching a target cell (e, a cell to which the drug 18 desirable
for delivery}.

(80573} By “systemic adminustration” 13 meant i vivo systermic absorption or accumulation of
the conjugate i the blood stream followed by distribution throughout the entire body.
Admunistration routes that lead to systemic absorption include, without limitation: ntravenous,
subcutaneous, intraperitoneal, inhalation, oral, witrapulmonary, and intramuscular. The use of a
conjugate of this disclosure can localize the drug delivery n certain cells, such as cancer cells via
the specificity of antibodies.

{00574} A “pharmaceutically acceptable formulation” means a composition or formulation that
allows for the effective distribution of the conjugates m the physical location most sutiable for
their desired activity. In some embodiments, effective delivery occurs before clearance by the
reticuloendothelial system or the production of off-target binding which can result in reduced
efficacy or toxicity. Non-limiting examples of agents suttable for formulation with the conjugates
mctude: P-glycoprotein imhibitors (such as Pluronic P85}, which can enhance entry of active agents
mie the CNS; biodegradable polvmers, such as poly (DL-lactide-coglycolide} microspheres for
sustained release delivery after intracerebral implantation; and loaded nanoparticies, such as those
made of polybutyleyanoacrylate, which can deliver active agents across the blood brain basrier and
can alter neuronal uptake mechanisms.

{00575} In some embodiments of the present disclosure are pharmaceutical compositions

prepared for storage or administration, which include a pharmaceutically effective amount of the
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desired conjugates in a pharmaceutically acceptable carrier or diluent. In some embodiments,
acceptable carners, diluents, and/or excipienis for therapeutic use are well known in the
pharmaceutical art. In some embodiments, buffers, preservatives, bulking agents, dispersants,
stabilizers, or dyes, can be provided. In some embodiments, antioxidants and suspending agents
can be used.

{00576}  The term “pharmaceutically effective amount”, as used herein, refers to an amount of a
pharmaceutical agent to treat, ameliorate, or prevent an identified disease or condition, or to exhibit
a detectable therapeutic or inhibitory effect. The effect can be detected by any assay method known
in the art. The precise effective amount for a subject will depend upon the subject’s body weight,
size, and health; the nature and extent of the condition; and the therapeutic or combination of
therapeutics selected for administration.

[08877]  Insome embodunents, for any corjugate, the pharmaceutically effective amount can be
estimated imtially either in cell culture assays, e.g., of neoplastic cells, or 1n animal models, usually
rats, mice, rabbits, dogs, or pigs. In some embodiments, the animal model may also be used to
deternune the appropriate concentration range and route of administration. In some embodiments,
such information can then be used to deterroine usetul doses and routes for adnunistration 1o
humans. In some embodiments, therapeutic and/or prophylactic etficacy and toxicity may be
determined by standard pharmaceutical procedures in cell cultures or experimental animals, e.g.,
EDso {the dose therapeuntically effective m 30% of the population} and LDso {the dose lethal to
50% of the population). In some embodiments, the dose ratio between toxic and therapeutic and/or
prophylactic effects 1s the therapeutic index, and it can be expressed as the ratio, LPso/ED=o. In
some embodiments, pharmaceutical compositions exhibit large therapeutic indices. In some
embodiments, the dosage may vary within this range depending upon the dosage form employed,
sensitivity of the patient, and the route of admmistration.

{80878} In some embodiments, a drug or its derivatives, drug-conjugates or PBRM-drug
conjugates can be evaluated for their ability to inhibit tumor growth in several cell lines using Cell
titer Glo. Dose response curves can be generated using SoftMax Pro software and [Cso values can
be determined from four-parameter curve fitting. Cell lines employed can include those which are
the targets of the PBRM and a control cell line that is not the target of the PBRM contained in the
test conjugates.

{80579} In some emboduments, the conjugates are formulated for parenteral admunistration by



WO 2021/142199 PCT/US2021/012611

mjection ncluding using conventional catheterization techniques or infusion. In some
embodiments, formulations for injection may be presented in unit dosage form, e.g., in ampules or
i multi-dose containers, with an added preservative. In some embodiments, the conjugates can be
administered parenterally in a sterile mediuvm. In some embodiments, the conjugate, depending on
the vehicle and concentration used, can either be suspended or dissolved in the vehicle In some
embodiments, adjuvants such as local anesthetics, preservatives, and buffering agents can be
dissolved in the vehicle. The term “parenteral” as used herein includes percutaneous,
subcutaneous, mtravascular {e. g., intravenous), intramuscular, or intrathecal injection or infusion
technigues and the like. In addition, there is provided a pharmaceutical formulation comprising
conjugates and a pharmaceutically acceptable carrier. One or more of the conjugates can be present
in association with one or more non-toxic pharmaceutically acceptable carriers and/or diluents
and/or adjuvants, and if desired other active mgredients.

[B0380] In some embodiments, the sterile mjectable preparation can also be a sterile injectable
solution or suspension in a non-toxic parentally acceptable diluent or solvent In some
embodiments, among the acceptable vehicles and solvents that can be employed are water, Ringer's
solution, and isotonic sodium chloride solutton. In some emboduments, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. In some embodiments, a bland fixed
oil can be employed including synthetic mono- or diglyeerides. In some embodiments, fatty acids
such as oleic acid find use in the preparation of injectables.

{80581} In some embodiments, the conjugates and compositions described herein may be
admunmstered m appropriate form (e.g., parenterally or intravenously}.

{00582} In some embodiments, the conjugates can be administered once a week for six weeks or
onger. In some embodiments, the conjugates can be administered once every two, three or four
weeks. In some embodiments, bolus doses are given i about 50 10 about 400 mL of normal saline
to which about 5 to abowt 10 mbL of human serum albumin can be added. In some embodiments,
continuous infusions are given in about 250 to about 500 mL of normal saline, to which about 25
to about 50 mbL of human serum albumin can be added, per 24 hour period.

100583} In some embodiments, about one to about four weeks after treatment, the patient can
receive a second course of treatment {e.g., about three weeks after treatment or abour four weeks
after treatment).

[606584] In some embodiments, the therapeutically effective amount may be provided on another
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regular schedule, i.e., daily, weekly, monthly, or yearly basis or on an wrregular schedule with
varying administration davs, weeks, months, eic. In some embodiments, the therapeutically
effective amount to be administered may vary. In some embodiments, the therapeutically effective
amount for the first dose is higher than the therapeutically effective amount for one or more of the
subsequent doses. In some embodiments, the therapeutically effective amount for the first dose is
iower than the therapeutically effective amount for one or more of the subsequent doses. In some
embodiments, equivalent dosages may be administered over various time periods including, but
not linuted 1o, about every 2 hours, about every 6 hours, about every 8 hours, about every 12 hours,
about every 24 hours, about every 36 hours, about every 48 hours, about every 72 hours, about
every week, about every two weeks, about every three weeks, about every month, and about every
two months. In some embodiments, the number and frequency of dosages corresponding to a
completed course of therapy will be determuned according to the recommendations of the relevant
regulatory bodies and judgment of a health-care practwioner. In some emboduments, the
therapeutically effective amounts described herein refer to total amounts admunstered for a given
time period; that 13, if rore than one different conjugate described heren 15 adnunistered, the
therapeutically effective amounts correspond to the total amourd adounistered. Tt s understood
that the specific dose level for a particular subject depends upon a variety of factors including the
activity of the specific conjugate, the age, body weight, general health, sex, diet, time of
admnistration, route of administration, and rate of excretion, combination with other active agents,
and the severity of the particular disease undergoing therapy.

{80385} In some embodiments, a therapeutically effective amount of a conjugate disclosed
herein relates generally to the amount needed to achieve a therapeutic gbjective. In some
embodiments, this may be a binding interaction between the antibody and its target antigen that,
in certain cases, interferes with the functioning of the target. In some embodiments, the amount
required to be administered will furthermore depend on the binding affimity of the antibody for its
specific antigen, and will also depend on the rate at which an administered antibody s depleted
from the free volume other subject to which it is administered. In some embodiments, ranges for
therapeutically effective dosing of conjugates disclosed herein may be, by way of nonlimiting
example, from about 0.1 mg/kg body weight to about 50 mg/ke body weight, from about 0.1 mg/kg
body weight to about 100 mg/ke body weight or from about 0.1 mg/kg body weight to about 150

mg/kg body weight. In some embodiments, dosing frequencies may range, for exarple, from twice
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daily to once a month {e.g., once daily, once weekly; once every other week; once every 3 weeks
or monthly). In some embodiments, conjugates disclosed herein can be administered imtravenously
by an infusion {e.g., as a single dose weekly, every 2 weeks, every 3 weeks, or 4 weeks) at about
0.1 mg/kg to about 20 mg/kg {e.g., 0.2 mg/ke, 0.5 mg/kg, 0.67 mg/kg, T merke, 2 mg/kg, 3 mg/kg,
dmg/kg, S mg/ke, 6 mo/ky, 7Tmglke, 8 ma/ky, 9mp/kg, 10 mg/ke, 11 mo/ks, 12 mp/kg, 13 mg/kg,
14 me/kg, 15 myke, 16 myg/kg, 17 me/kg, 18 mgke, 19 mg/kg, or 20 mg/ke). In some
embodiments, conjugates disclosed herein can be administered {e g., as a single dose weekly, every
2 weeks, every 3 weeks, or monthly) at about 0.1 mg/kg to about 20 mg/kg {(e.g., 6.2 mg/kg, 0.5
meg/ke, 0.67 mg/kg, T mg/kg, 2 mo/kg, 3 me/ke, 4 mg/ke, S mg/ke, 6 mg/ke, 7 mg/kg, 8 mp/kg, O
mp'kg, 10 mg/ke, 11 mo/ke, 12 mg/ke, 13 mg/ke, 14 mg/ke, 15 mg/ky, 16 mg/ke, 17 mo/kg, 18
mg'ke, 19 mg/ke, 19 mg/kg, or 20 mg/ke) for treating cancer.

[86586] In some emboduments, conjugates disclosed herein can be admimistered intravenously
by an infusion {e.g., as a single dose weekly, every 2 weeks, every 3 weeks, or every four weeks)
at about 7 mg/m” to about 162 mg/m’ (e.g., 7 mg/m’, 14 mg/m?, 28 mg/m?®, 56 mg/m?, 84 mg/m’,
112 mg/m?, 135 mg/m®, or 162 mg/m?). A number of packages or Kits are known in the art for
dispensing pharmaceutical agents for pertodic oral use. In some embodiments, the package has
indicators for each period. In some embodiments, the package 15 a labeled blister package, dial
dispenser package, or bottle. In some embodiments, the packaging means of a kit may itself be
geared for admunistration, sech as a syringe, pipette, eye dropper, or other such apparatus, from
which the formulation may be applied to an affected area of the body, mjected into a subject, or

even applied to and mixed with the other components of the kit

Methods of Use

{00587} In some 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
subject a therapeutically effective amount of a conjugate disclosed herein.

[60588] Insome embodiments, the present disclosure provides a method of treating a disease or
disorder in a subject in need thereof, comprising admunistering to the subject a therapeutically
effective amount of a conjugate disclosed hergin.

00588}  In some embodiments, the present disclosure relates to a method of treating a cancer in

a subject in need thereof, comprising adnunistering to the subject an effective amount of a
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conjugate disclosed herein. In some embodiments, the present disclosure relates to a method of
treating a NaPi2b expressing cancer in a subject in need thereof, comprising administering to the
subject an effective amount of a conjugate disclosed herein.

[60390G]  In some embodimenis, the present disclosure provides a conjugate disclosed herein for
use in treating or preventing a disease or disorder in a subject in need thereof.

{00501} In some embodiments, the present disclosure provides a conjugate disclosed herein for
use in treating a disease or disorder in a subject in need thereof.

{60592} In some 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 NaPi2b expressing cancer in
a subject in need thereof.

[80593] In some embodunents, the present disclosure provides use of a conjugate disclosed
herein in the manufacture of a medicament for treating a disease or disorder in a subject in need
thereof.

[80394] 1o some 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.

[B0395]  In some embodiments, the present disclosure provides use of a conjugate disclosed
herem 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 herein i the
manufacture of a medicament for treating a NaPi2b expressing cancer in a subject in need thereof.
[88596] In some embodiments, the present disclosure provides a conjugate for use in treating a
disease or disorder in a subject in need thereof.

{00597} In some embodiments, the present disclosure provides a conjugate for use in treating or
preventing a disease or disorder in a subject in need thereof.

{00588}  In some embodiments, the present disclosure provides a conjugate for use in treating 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 a conjugate
for use in treating a NaPi2b expressing cancer in a subject in need thereof, comprising
administering to the subject an effective amount of a conjugate disclosed herein.

{00509} In some embodiments, the present disclosure provides a method of treating or
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preventing 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.

{80600}  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 hiodegradation.

{80661}  In some embodiments, the disease is a cancer.

{00682} In some embodiments, the cancer therapy provided herein, containing a NaPi2b -
targeted antibody-drug conjugate, is administered in an amount sufficient to exert a therapeutically
useful effect. Typically, the active agents are administered in an amount that does not result in
undesirable side effects of the patient being treated, or that minimizes or reduces the observed side
effects. NaPi2b expressing cancers mclude for example, of ovanian cancer, non-small cell lung
cancer {(NSCLC), endometnial cancer, papillary renal cell cancer, salivary duct cancer, papillary
thyroid cancer, clear cell renal cancer, breast cancer, kudney cancer, cervical cancer and
cholangiocarcinoma,

[80603] Tt 1s within the level of one of skill in the art to determine the precise amounts of active
agents, mcluding NaPi2b-targeted polymer antibody-drug conjugates to be admimstered to a
subject. For example, such agents and uses for reating cancers and solid tumors, are well-known
in the art. Thus, dosages of such agents can be chosen based on standard dosing regimens for that
agent under a given route of administration,

{00664} It 1s understood that the precise dosage and duration of treatment 15 a function of the
tissue or tumor being treated and may be determuned empirically using known testing protocols or
by exirapolation from in vivo or in vitro test data and/or can be determined from known dosing
regimens of the particular agent. If is to be noted that concenirations and dosage values may also
vary with the age of the individual treated, the weight of the individual, the route of admimistration
and/or the extent or severity of the disease and other factors that are within the level of a skilled
medical practitioner to consider. Generally, dosage regimens are chosen to hmit toxicity. It should
be noted that the attending physician would know how to and when to termunate, interrupt or adjust
therapy to lower dosage due to toxicity, or bone marrow, liver or kidnev or other tissue

dysfunctions. Conversely, the attending physician would also know how to and when to adjust
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treatment to higher levels if the clinical response is not adequate {precluding toxic side effects). It
is 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 adminisiration of the formulations, and that the concentration
ranges set forth herein are exemplary only and are not mntended to limit the scope thereof.

[00665]  For example, the NaPiZb-targeted polymer antibody-drug conjugate, 15 admimstered in
a therapeutically effective amount to decrease the tumor volume.

[80666]  The amount of a NaPiZb-targeted polymer antibody-drug conjugate is administered for
the treatment of a disease or condition, for example a cancer or solid tumor can be determined by
standard clinical techniques. In addition, in vitro assays and animal models can be employed to
help identify optimal dosage ranges. The precise dosage, which can be determined empurically,
can depend on the route of admunistration, the type of disease to be treated and the seriousness of
the disease.

{89607} In some embodiments, the conjugates provided herein are administered intravenously.
In some embodiments for mtravenous adninistration, the conjugate can be administered by push
or bolus, by infusion, or via a combination thereof. In some embodiments, the infusion time can
be about | munute to three hours, such as about | munute to about two hours, or about 1 munute to
about 60 munutes, or at least 10 minutes, 40 minutes, or 60 minutes.

[00668] In some embodiments, the dosage amount is between about 7 mg/m? to 162 mg/m’ {e.g.
7 mg/m?, 14 mg/m?, 28 mg/m?, 56 mg/m?, 84 mg/m’, 112 mg/m’, 135 mg/m® or 162 mg/m?). In
some embodiments, the dosage amount is between about 6.5 mg/m? to about 7.5 mg/m?, about
13.5 mg/m® to about 14.5 mg/m?®, about 27.5 mg/m’ to about 28.5 mg/m?, about 55.5 mg/m’ to
about 56.5 mg/m?®, about 83,5 mg/m’ to about 84.5 mg/m’, about 111.5 mg/m’ to about 112.5
mg/m?, about 134.5 mg/m® to about 135.5 ma/m?, or about 161.5 mg/m’®to about 162 mg/m?). In
some embodiments, the dosage amounts are administered intravenously once every three weeks
(i.e, 21-day cycle) or once every four weeks (1.e., 28-day cyele).

[60609] The frequency and timing of admimsiration, and the dosage amounts, can be
administered periodically over a cvcle of administration to maintain a continuous and/or long term
effect of the active agents for a desired length of time. The provided compositions of a NaPi2b-
targeted antibody-drug conjugate can be administered hourly, daily, weekly, monthly, yearly or

7

once. The length of time of the cycle of administration can be empirically determined, and is
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dependent on the disease to be treated, the severtty of the disease, the particular patient, and other
considerations within the level of skill of the treating physician. The length of time of treatment
with a combination therapy provided herein can be one week, two weeks, one months, several
months, one vear, several years or more.

100610} Insome embodiments, the frequency of adnunistration of the NaPi2Zb-targeted antibody-
drug conjugate is once a day, every other day, twice weekly, once weekly, once every 2 weeks,
once every 3 weeks, or once every 4 weeks. The dosage can be divided mnto a plurality of cycles
of administration during the course of treatment. For example, the NaPi2Zb-~targeted antibody-drug
conjugate can be administered at the frequency over a peried of about a month, 2 months, 3 months,
4 months, 5 months, 6 months, a year or more. The frequency of administration can be the same
throughout the period of the cycle or can differ. In some embodiments, the NaPiZb-targeted
antibody-drug conjugate is administed at least two times a week for a first week of a cvcle of
administration. After the first week, the frequency can countinue at twice a week, can increase to
more than twice a week, or can be reduced to no more than once a week. It 1s within the level of a
skilled person to determine the particular dosage frequency and cycle of adminustration based on
the particular dosage being admunistered, the disease or condition being treated, the severity of the
disease or condition, the age of the subject and other similar factors.

{80611} In some embodiments, if disease symptoms persist in the absence of discontinued
treatment, treatment can be continued for an additional length of time Over the course of
treatment, evidence of disease and/or treatment-related toxicity or side effects can be monitored.
[80612] The cycle of adminisiration of the NaPiZb-targeted antibody-drug conjugate can be
tatlored to add periods of discontinued treatment in order to provide a rest pertod from exposure
to the agents. The length of time for the discontinuation of treatment can be for a predetermined
time or can be empirically determined depending on how the patient is responding or depending
on observed side effects. For example, the treatment can be discontinued for one week, two weeks,
three weeks, one month or several months. In some embodiments, the period of discontinned
treatment 1s built into a cycle of dosing regimen for a patient.

100613} An exemplary dosing regimen is a treatment cycle or cycle of adminisiration of 21 days
or 28 davs. In some embodiments, the dosing regimen is a treatment cycle or cycle of
administration is 28 days. In some embodiments, the NaPiZb-targeted antibody-drug conjugate

disclosed herein, is administered on day 1, followed by 20 days without dosing or 1s admunistered
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on day 1, followed by 27 days without dosing. It is within the level of one of skill in the art to
determine the precise cycle of administration and dosing schedule.

{80614} In some embodiments, the cycle of administration can be for any desired length of time
{e.g., the 21-day cycle or 28-day cvcle of administration can be repeated for any length of time).
For example, the 21-day cycle or 28-day cycle of administration can be repeated for 2 months, 3,
months, 4 months, 5, months, 6 months, 7 months, 8 months, 9 months, 10 months, 11 months, 12
months, 1.5 years, 2 vears, 2.5 vears, 3 years or more.

[80615] In some embodiments, the NaPi2b expressing cancers include for example, ovaran
cancer, non-small cell lung cancer (NSCLC), endometrial cancer, papillary renal cell cancer,
saltvary duct cancer, papillary thyroid cancer, clear cell renal cancer, breast cancer, kidney cancer,
cervical cancer, and cholangiocarcinoma,

[89615]  In some embodunents, the NaPi2b expressing cancers include for example, ovarian
cancer, non-small cell lung cancer (NSCLC), endoretrial cancer, papilary reval cell cancer,
salivary duct cancer, and papillary thyroid cancer,

{80617} In some embodiments, the present disclosure relates to a method of treating ovarian
cancer or non-small cell lung cancer (NSCLC) wn a subject ju need thereof, comprising
administering to the subject an effective amount of a conjugate disclosed herein.

[806618] In some embodiments, the present disclosure provides use of a conjugate disclosed
herein in the manufacture of a medicament for treating ovarian cancer or non-small cell tung cancer
{NSCLC) in a subject in need thereof

(80619} In some embodiments, the present disclosure provides use of a conjugate disclosed
herein for treating ovarian cancer or non-small cell lung cancer (NSCLC) in a subject in need
thereof.

{00628} In some embodiments, the present disclosure provides a conjugate for use in treating
ovarian cancer or non-small cell lung cancer (NSCLC) in a subject in need thereof, comprising
administering to the subject an effective amount of a conjugate disclosed herein.

{66621} In some embodiments, the cancer 15 non-small cell lung cancer (NSCLC}. In some
embodiments, the NSCLC is sub-typed as adenocarcinoma.

[80622]  In some embodiments, the ovarian cancer is platinum resistant ovarian cancer. In some
embodiments, the ovarian cancer s high-grade serous ovarian carcinoma. In some embodiments,

the ovarian cancer is platinum resistant, high-grade serous ovarian cancer.
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180623} In some embodiments, the cancer is endometrial cancer. In some embodiments, the
cancer 1s papillary renal cell cancer. In some embodiments, the cancer s salivary duct cancer. In
some embodiments, the cancer is papillary thyroid cancer.

{80624} In some embodiments, the subject has epithelial ovarian cancer, fallopian tube cancer,
primary peritoneal cancer, platinum resistant ovarian cancer, non-squamous NSCLC cancer,
progressive, radicactive iodine-refractory, loco-regional recurrent or metastatic disease papillary
thyroid cancer, or epithelial endometrial cancer.

[80625]  In some embodiments, the subject having epithelial ovarian cancer is subtyped as high-
grade ovarian cancer, low-grade serous ovarian cancer or clear cell ovarian cancer.

[89626]  In some embodiments, the subject having ovarian cancer has received prior treatment
with a chemotherapeutic agent, such as, for example, docetaxel, doxorubicin, cyclophosphamide,
carboplatin, paclitaxel, nab-paclitaxel, gemeitabine, and cisplating an angiogenesis inhibitors, such
as, for example, bevacizumab (Avastind, a PARP inlubtior, such as, for example, nirapanb
{Zejula), olaparib {Lynparza), and veliparib; olaparib {(Lynparza} in combination with
bevacizurnab; or a combivation thereof

99627} Insome embodiments, the subject having ovarian cancer has recerved prior single agent
chemotherapy such as, for example, pegyvlated liposomal doxorubicin, weekly treatment with
pachitaxel topotecan gemcitabine, PARP mhibitor and the hike.

[80628] In some embodiments, the subject having ovarian cancer has received no more than 3
fines of prior fines of therapy such as, for example, chemotherapy combination, sach as, for
example, carboplatin plus paclitaxel, pegylated hiposomal doxorubicin, weekly treatment with
pachtaxel, docetaxel, topotecan, gemcitabine, PARP mhibitor and the like.

{80629} In some embodiments, the subject having ovarian cancer has received no more than 3
iines of prior lines of therapy including at least one line of platinum-contaiing regimen. In some
embodiments, the subject having ovarian cancer has received no more than 4 lines of prior lines
of therapy with or without at least one line of platinum-containing regimen.

[6063¢] In some embodiments, the subject having NSCLC cancer is subtyped as
adenocarcinoma. In some embodiments, the subject having adenocarcinoma NSCLC cancer
mavbe metastatic or recurrent.

{80631} In some embodiments, the subject has NSCLC and has received prior treatment, such

as for example, with a platinum-based chemotherapy {cisplatin or carboplatin} and a PD-1 or PD-
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L1 monocional antibody. In some embodiments, the subject has NSCLC and has received prior
treatment with carboplaiin/pachiaxel, abraxane nab-paclitaxel, docetaxel, premetrexed,
gemcitabine or a combination of docetaxel and ramucirumab.

{60632} In some embodiments, the subject has NSCLC and has recetved up to 2 prior lines of
chemotherapy.

{00633}  In some embodiments, the subject has NSCLC and has not received additional prior
treatment with a cytotoxic agent or has not received immunctherapy. In another embodiment the
subject having NSCLC has documented intolerance or disease progression with known oncogenic
mutations for which there are approved therapies {e.g. ALK translocation, EGFR mutation or
KRAS mutation).

100634} In some embodiments, the subject having NSCLC cancer is treated with a NaPi2b
antobody-drug conjugate and a PD-1 or PD-L1 monoclonal antibody, such as, for example,
nivolumab, pembrolizumab, atezolizumab or avelumab.

[80635] In some embodiments, the subject having NSCLC cancer 13 treated with a NaPi2b
antobody-drug conjugate and the PD-1 or PD-L1 monoclonal antibody, pembrohzumab.

[80636] In some embodiments, the subject is treated with a NaPi2b antobody-drug conjugate
combination with a PARP wnhibitor, such as, for example, olaparib, nitapanb, rucaparib,
talazoparib, and the like; a PDUPDL-1 inhibitor, such as, for example, nivolumab,
pembrolizumab, atezolizumab, avelumab, and the like; chemotherapy, such as, for example,
carboplatin, cisplatin, oxaliplatin, doxil, cyclophosphamide, gemcitabine, topotecan, premetrexe,
and the like; a VEGF inhibitor, such as, for example, bevacizumab, ramucirumab, and the like; a
tyrosing kinage mhibitor, such as, for example, gefitimb, afatimb, erlotimb, dacomitimb,
osimertinth, pazopanib, and the hike; an ALK mhibitor, such as, for example, alectimb, crizotinib,
certintb, brigatinib, and the like; or a BRAF inhubitor, such as, for example, dabrafenih, trametimib,
and the like.

{80637} In some embodiments, the immune checkpoint inhibitor is pembrolizamab.

[60638] In some embodiments, the subject s treated with a NaPiZb antobody-drug conjugate in
combination with pembrolizumab, carboplatin, doxil, bevacizumab or a PARP inhibiior.

{80639}  In some embodiments, the subject has papillary thyroid cancer with resistance or
mtolerance to prior kinase inhibitor therapy or has received prior treatment for low-grade, hormone

receptor-positive endometroid adenocarcinoma.
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100640} In some embodiments, the endometrial cancer 18 not a stromal tumor or a
carcinosarcoma. In some embodiments, the subject has endometrial cancer and has received prior
treatment with a carboplatin/paclitaxel or a similar regimen.

{80641} In some embodiments, the subject has papillary renal cell cancer or clear cell renal
cancer that has a predominantly papillary growth pattern. In one embodiment the subject has a
histologic diagnosis of salivary duct cancer has progressed after standard systemic therapy.
100642} In some embodiments, the subject is refractory to chemotherapy, including standard,
front-line chemotherapeutic agents.

100643} 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 nvention
belongs. In the specification, the singular forms also include the plural unless the context clearly
dictates otherwise. Although methods and materials sirotlar or equivalent to those described herein
can be used n the practice or testing of the present invention, suitable methods and matenials are
described below. In the case of conflict, the present specification, meluding definitions, will
control. In addition, the materials, methods and examples are llustrative only and are not intended
to be hmiting.

[80644] Throughout the description, where compounds, scaffolds, and compositions are
described as having, including, or comprising specific components, it is contemplated that
composttions 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. Fusther, it should
be understood that the order of steps or order for performing certain actions s wnmaterial so long
as the mvention remains operable. Moreover, two or more steps or actions can be conducted
simultaneously.

[00645F All methods described herein can be performed in any suitable order unless otherwise
mndicated herein or otherwise clearly contradicted by context. The use of any and all examples, or
exemplary language (e.g., “such as”} provided herein, is intended merely to better 1llustrate the
invention and is not to be construed as a Himitation on the scope of the claims unless expliciily
otherwise claimed. No language m the specification is to be construed as indicating that any non-

claimed element is essential to what is claimed.
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Synthetic Methods

{80646}  Any available techniques can be used to make the conjugates or compositions thereof,
and intermediates and components {e.g., scaffolds} useful for making them. In some embodiments,
semi-synthetic and fully synthetic methods may be used.

100647} The general methods of producing the conjugates or scaffolds disclosed herein are
illustrated in Schemes 2 and 3 below and in co-pending US 15/819,650, the disclosure of which is
incorporated herein in its entirety. The variables {e.g., M", MA L°, WP WM LP and LY etc) in
these schemes have the same definitions as described herein unless otherwise specified.

Scheme 2
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Scheme 3
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wherein the antibody is a modified antibody of the present disclosure.

{00648} The synthetic processes of the disclosure can tolerate a wide variety of functional
groups; therefore various substituied starting materials can be used. The processes generally
provide the desired final compound at or near the end of the overall process, although it may be

desirable in certain instances to further convert the compound to a pharmaceutically acceptable

salt, ester or prodrug thereof.

[80649] Drug compounds used for the conjugates of the present disclosure can be prepared m a
variety of ways using commercially available starting materials, compounds known in the

fiterature, or from readily prepared intermediates, by employing standard synthetic methods and
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procedures either known to those skilled in the art, or which will be apparent to the skilled artisan
m light of the teachings herein. Standard synthetic methods and procedures for the preparation of
organic molecules and functional group transformations and manipulations can be obtained from
the relevant scientific literature or from standard textbooks in the field. Although not limited to
any one or several sources, classic texts such as Smiuth, M. B., March, J., March’s Advanced
Organic Chemistry: Reactions, Mechanisms, and Structure, S™ edition, John Wiley & Sons: New
York, 2001 ; and Greene, T.W., Wuts, P.G. M., Profective Groups in Organic Synthesis, 3% edition,
John Wiley & Sons: New York, 1999, incorporated by reference herein, are useful and recognized
reference texibooks of organic synthesis known to those in the art. The following descriptions of
synthetic methods are designed to tlustrate, but not to limit, general procedures for the preparation
of compounds of the present disclosure.

[80656] Conjugates of the present disclosure and the drug compounds included therein can be
prepared by a variety of methods fanuliar to those skilled mthe art. The conjugates or compounds
of the disclosure with each of the formulae described herein may be prepared according to the
following procedures from commercially available starting materials or starting materials which
can be prepared using literature procedures. These procedures show the preparation of
representative conjugates of this disclosure.

[80681] Conjugates designed, selected and/or optimized by methods described above, once
produced, can be characterized using a variety of assays known to those skilled n the art to
determine whether the conjugates have bislogical activity. In some embodiments, the conjugates
can be characterized by conventional assays, including but not limited o those assays described
below, to determine whether they have a predicted activity, binding activity and/or binding
specificity.

{80652} Furthermore, high-throughput screening can be used to speed up analysis using such
assays. (eneral methodologies for performing high-throughput screening are described, for
example, in Deviin (1998} High Throughput Screening, Marcel Dekker; and U.S. Patent No.
5,763,263, High-throughput assays can use one or more different assay techniques including, but
not limited to, those described below.

{80633}  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 disclosure

belongs. Although methods and materials similar or equivalent to those described herein can be
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used in the practice or testing of the present disclosure, suitable methods and materials are
described below. Al publications, patent applications, patents, and other references mentioned
herein are incorporated by reference in their entirety. In the case of conflict, the present
specification, including defimtions, will control. In addition, the materials, methods, and examples

are illustrative only and are not intended to be limiting,

EXAMPLES
{60654} The following working examples are illustrative of the linkers, drug molecules and
antitbodies or antibody fragments, and methods for preparing same. These are not intended to be
fimiting and 1t will be readily understood by one of skill in the art that other reagents or methods

may be utilized.

Abbreviations

[89655]  The following abbreviations are used in the reaction schemes and synthetic exaraples,
which follow. This list 18 not meant to be an all-inclusive list of abbreviations used in the
application as additional standard abbreviations, which are readily understood by those skiled n

the art of organic synthesis, can also be used in the synthetic schemes and examples

Abbreviations:
ACN Acetonttrile
AF Auristatin F
AF-HPA Auristatin F hydroxypropyl amde
ALP Alkaline phosphatase
ALT Alanine aminotransferase
AST Aspartate Aminotransferase
aq Aqueous
CE Capiliary electrophoresis
CR Complete regression
DAD Dhode array detector
DAR Drug-to-antibody ratio
DCM Dichioromethane
HPEA N N-DHisopropylethylamine
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DMEM
DMF
EDC
EDTA
ELISA
Endo SH
Fuc
GalNACT
HIC
HOAL
HRP

v

e

MS
MTVY
NMP
NMR
PBS
PBST
PR

RBC
RP-HPLC
DS
SEC
TBS

TGL
TCEP
TEAA
TFA

Dulbecco’s Modified Eagle Medium
Dimethylformamide
i-Ethyl-3-[3-dimethylaminopropylicarbodiimide
Eihylenediaminetetraacetic acid
Enzyme-linked immunosorbent assay
Endoglycosidase SH

Fetal bovine serum

Facose

Giyeosyliransferase

Hydrophobic imnteraction chromatography
1-Hydroxy-7-azabenzotriazole
Horse-radish peroxadase

Intravenous

Liquid chromatography

Mass spectrometry

Median tumeor volume
N-Methyi-2-pyrrolidone

Nuclear magnetic resonance

Phosphate buffered saline
Phosphate-buffered saline containing Tween
Partial regression

Red Blood Cells

PCT/US2021/012611

Reverse-phase high performance liquid chromatography

Sodium dodecy! sulfate

Size exclusion chromatography
Tris buffered saline

Tumor freg survival

Tumor growth inhibition
Tris{2-carboxyethyl] phosphine
Triethylammonium acetate

Trifluorcacetic acid
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THF Tetrahydrofuran

T™MEB Tetramethylbenzidine

Upp Urnidine diphosphate

UF/DF Ultrefiltration/diafiltration

WBC White Blood Cells

WX Weak cation exchange chromatography

General Information

[006586] All reagents were purchased from relevant providers unless otherwise stated.

96577 XMT-1535 (anti-NaPi2b antibody) is disclosed in co-pending application US
15/457,574, filed March 13, 2017, the entire contents of which are incorporated herein by
reference. XMT-1519 {anti-Her? antibody) 1s disclosed in US 9,555,112, 1ssued January 31, 2017
and US 9,738,720, issued August 22, 2017, the entire contents of which are mcorporated herein
by reference.

{80638} FEndo SH was prepared as described in PCT application WO 2017137459, the entire
contents of which are 1ncorporated herein by reference. UDP-azido sugar and GalNAcT were
prepeared as described m US 9,988,602, the entire contents of which are incorporated herein by
reference.

[80639] Tumor growth inhibition (TG} was defined as the percent difference in median tumor
volumes (MTVs) between treated and control groups. Tamor size was measured throughout each
efficacy study to determine tumor growth inhibition (TGI).

[006608] HPLC purification was performed on a Phenomenex Gemini 5 um CI8 110 A, 250 x
10 mm, semu-preparative colomn. When applicable, the drug content of the conjugates was
determined spectrophotometrically, otherwise RP-HPLC, LC/MS or 'H-NMR was performed for
quantitative determination of the drug content.

{00661} The protein content of the antibody-drug conjugates was determined
spectrophotometrically at 280 nm or by ELISA.

180662} Antibody-drug conjugates, drug carrying scaftolds, or antibody scaffolds were purified
{1.e., removal of residual unreacted drug, unconjugated antibody, enzymes or starting materials})
by extensive diafiltration, HIC, or protein A as required. If necessary, additional purification by

SEC or HIC were conducted to remove aggregated antibody-drug conjugates. In general, the
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antibody-drug conjugates, as purified, contaned <5% (w/w) (e.g, <2% (w/w}) aggregated
antibody-drug conjugates as determined by SEC, <0.5% (w/w) (eg. <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 <2% (wiw) {e.g, <1% {(w/w}}
unconjugated antibedy or antibody fragments as determined by HIC-HPLC and/or RP-HPLC.
Reduced or partially reduced antibodies were prepared using procedures described in the literature,
see, for example, Francisco et al | Blood 102 (4) 1458-1465 (2003). The total drug {conjugated
and unconjugated) concentration was determined by RP-HPLC or back-calculation from DAR as
measured by CE-SDS.

{89663} To determine the concentration of the free AF-HPA drug i a biolagical sample, an
acidified sample was treated with ACN. The free drug was extracted and the ACN supernatant was
analyzed. To determine the concentration of conjugated AF-HPA in a non-chinwcal sample, the
sample was subjected to immunocapture using anti-IgGl antibody-coated magnetic beads
followed by exhaustive basic hydrolysis. The ACN supernatant containing the released AF-HPA
drug was analyzed by LC-MS/MS. The total antibody concentration in non-clinical samples was
measured by LC-MS/MS after immunocapture using an anti-IgG1 antibody via detection of a
peptide sequence unique for the antibody after tryptic digestion. For chinical samples, the same
procedure could be followed except that an anti-idiotype antibody would be used for
mamunocapture 1o avoid the interference of endogenous antibodies.

{00664} 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 15 quantitative for AF and AF-HPA in plasma and tissue homogenates and
Huear over the concentration ranges of 0.1 ng/mL to 150 ng/mb. The total drug (AF-HPA} released
after hydrolysis with NaOH (aq} was measured under the same condition with the dynamic range
from 1 ng/mL to 5,000 ng/mL. The total antibody standards range from ¢.1 pg/mL to 100 pg/mb.
{80665} The hydrophobicity of the antibody-drug conjugate was determined by HEC-HPLC on
a Shimadzu Prominence HPLC system equipped with a diode array detector (DAL} A TSK gel
butyl-NPR column {2.5 um 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% isopropyl alcohol, and pH 7.0, Separations were performed witha O-

100% linear gradient of mobile phase B over 25 munutes. The flow rate was 1 mbL/min. Sample
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mjections ranged from ~10 pg to 100 pg.

{80666} The drug to antibody ratio (DAR) 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 comrelated to the

anttbody content to determine DAR

Example 1: Synthesis of Scaffold &

; Q &)
H H i N
— o o ] R,
/ N )L”N/\VO\V/\O/\\/N \iT - L\N/\ F(NH\‘{‘ RAA
\\\ H O Ho§ Ra
G 0
- N i ¢ i
Ra= j%"\b \/'\N"\ P /\(\;EN)L’NK\\/O\
Ho N /ot H §
Ho g4 iy
o
o
7 H
Qs ARy
N O
0:2
NH
ad
™
‘\\‘ oo
HNLf o MO D“‘*‘O P Y g

o~ . i )l\"\l
O Iy (o

8 ﬁl&) J‘%O s

Step 1. Compound 3
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[80667] Compound 1 {548 mg, 0.165 nmuvol, prepared as described m US 15/819,650, the entire

contents of which are incorporated herein by reference), water {14 mi), NMP (1.4 mol), EDC (158

mg, 0.824 mmol), and HOAL (112 mg, 0.824 momol} were stured in an ice-bath, and the pH was

adjusted to ~6.5 with 1N NaHCOs (aq). Compound 2 (696 mg, 0.577 mmol) was added, followed

by pH adjustment to ~6.5. The resulting mixture was stirred cold for 3 h. Additional EDC, HOA¢,

and compound Z (198 mg, 0.164 mmol} were added and the stirring continued overnight. The

reaction mixture was purified on a C18 cartnidge (275 g} with a step gradient of ACN/H(0 (0.1%

TFA} from 10% to S0% to 90% v/v ACN/H20 {0.1% TFA). The desired fractions were lyophilized

to give compound 3 as a white amorphous solid {825

(4}, 1272.41 (57).
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Step 2. Compound 4
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{00668} To a mixture of compound 3 (825 mg, 0.126 mmol}, EtOH (90 mL}, and water (3.00
mb} in a glass Parr bottle, was added acetic acid {0.288 mi, 5.04 mmol}. Argon was bubbled
through the muxture, followed by the addition of Pd/C {134 mg, 0.126 mmol). The botile 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 psi, and the mixture was stirred vigorously
overnight The reaction mixture was filtered through a plug of silica gel and concentrated to an oil.
The oil was dissolved in ACN/H20 (0.1% TFA) and lyophilized to obtain compound 4 as a white
amorphous solid {790 mg, 100% yield). MS: 2094.65 (3%), 1570.98 (47), 1257.18 (5™,
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Step 3. Compound 5
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{80669} To an ice-cold solution of compound 4 (100 mg, 0.016 mmol) dissolved in THF (1.5
mb) and water {1.5 mL}, was added formic acid (4.5 mL, 117 mmol). The solution was stirred
cold for 15 minutes, then overnight at room temperature. THF was removed and the resulting
nuxture was diluted with water and purified on a C18 cartridge (150 g} using ACN/H0 (0.1%
TFA) as the mobile phase. The desired fractions were lyophilized to give compound 8§ as a white

arnorphous solid {71 mg, 72% yield). MS: 2060.97 (37}, 1545.98 (47}, 1236.99 (57).
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Step 4. L‘?c(t;ﬁb!d 6
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{80670} 'To an ice-cold solution of compound 8 (71 mg, 0.011 mmol} in DCM (5 mL) and DMF
{0.500 mL) was added ({1R,85,9s)-bicyclo[6. 1. Olnon-d-yn-9-yimethyl (2, 5-dioxopyrrolidin-1-y1)
carbonate {5.02 mg, 0.017 mmol) and BIPEA (0.018 mL, 0.103 mmol)}, final pH ~8-9. After 18 h,
DMF (1.5 mL) was added to the reaction mixture and the mixture was stirred at room temperature
for 2 h, then concentrated and purified on a preparative HPLC using ACN/H20 (0.1% AcOH) as

the mobile phase. The desired fractions were lyophilized to give Scaffold 6 as a white amorphous

solid (34 mg, 47% vield). MS: 2120.04 (37, 1590.27 (47), 1272.41 (5.

Example 2: Synthesis of XMT-1535 Drug Conjugate of Scaffold 6 (Conjugate 7, DAR 6.0}

18]
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XMT-1535 {

. O \
ANTIBODY j\
<
N
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wherein: is GlecNAg; A is Fug; andm is GalNAc.

Step 1. Azido modified XMT-1535 autibody

{80671} To XMT-1535 antibody {910.6 mg, 6.22 umole) in TBS, pH 7.6, was added in the
followmg order: TBS (249 uL, pH 7.6}, Endo SH (9.10 mg, 0.065 pmole}, GalNAcT (77.9 mg,
1.69 pmole}, UDP-azido sugar (144 mg, 227 pmole}, and MnClz {76 mg, 604 pmole), to achieve
a final antibody concentration of 15 g/L. The reaction was stirred at 30 rpm overnight at 30 °C.
The crude azido medified XMT-1535 antibody was purified by Protein A chromatography and
dialysis to give the azido modified XMT-1535 antibody (880 mg, 97% vield).

Step 2. XBT-1335 Drrug Conjugate of Scaffold 6 (Conjugate 7, DAR 6.0)

100672}  Azido modified XMT-1535 antibody (300 mg, 2.05 umole} in PBS, pH 7.4 (5.5 mL)
and Scaffold 6 (127.2 mg, 20.0 pmole} in water, were gently mixed, 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 7 (132 mg, 44% vyield), that had a DAR of 6.6 as determined by hydrelysis followed by
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RP-HPLC.

Example 3: Synthesis of XMT-1519 Conjugate of Scaffold 6 (Conjugate §, DAR 7.3)
XMT-1518
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wherein is GieNA¢; A is Fug; and L] 15 GalNAc.

{00673} Conjugate 8 was synthesized as described in Example 2, except azido-modified XMT-
1519 (400 mg, 2.78 pmole} was used mn Step 2 mstead of azido-modified XMT-1335 antibody.
The purified Conjugate 8 (163 mg, 41% vyield) had a drog to BAR of 7.3 as determined by

hydrolysis followed by RP-HPLC.

Example 4: Synthesis of Trastazamab Conjugate of Scaffold 6 (Conjugate 8, DAR 7.3)
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wheremn: is GleNAg; z{:\-‘-\ is Fue; zmcim 15 GalNAg
180674} Conjugate 9 was as described in Example 2, except azido-modified Trastuzumab (35
mg, 0.239 umol} was used in Step 2 instead of azido-modified XMT-1535 anitbody. The purified

Conjugate ¢ had a DAR of 7.3 as determined by hydrolysis followed by RE-HPLC.

Example 5: Synthesis of Rituximab Conjugate of Scaffold &6 (Conjugate 18, DAR 6.8}
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wherein: 83 15 GlcNAcg; A is Fug; andm is GalNAc.

{80675}  Conjugate 10 was prepared as described in Example 2, except azido-modified rituximab
{40 mg, 0.28 umole) was used in Step 2 instead of the azido-modified XMT-1535 antibody. The
purified Conjugate 10 had a drug to DAR of 6.8 as determined by hydrolysis followed by RP-

HPLC.

Example 6: Synthesis of XMT-1538 Conjugate 11 {(DAR 6.5}
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89676} To a solution of XMT-1535 (200 mg, 1.37 umol) in sodium acetate buffer (25 mM, pH
55,211 mk) at +4 °C was added TEAA (aq, 30 mM) and EDTA (1 oM, pH 7.0, 1895 mL}. The
pH of the resulting mixture was adjusted to pH 7.0 using NaHCOs (ag, 1.0 M) followed by the
addition of TCEP (1.37 mg, 4.77 pmole) in TEAA (ag, 50 mM) and EDTA (I M, pH 7.0). After
90 minutes, the pH of the reaction mixture was adjusted to pH 6.0 using acetic acid {ag, 1.0 M)
The maleimido scaffold of Scaffold 6, (79.8 mg, 12.3 umol, prepared as described in US
15/819,650, the entire contents of which are incorporated herein by reference) 10 TEAA (ag, 50
mM, 2.5 mL} and EDTA (1 mM, pH 7.0} were added and the resulting mixture stirred for 2 hours
at +4 °C. After 2 hours, the reaction was quenched by the addition of L-cysteine (8.28 mg, 683
umole}. The crude product was purified by UF/DF and HIC (75.2 mg, 38% yield} to give the
stochastic Conjugate 11, The purified Conjugate 11 had a DAR of 6.5 as determined by hydrolysis

followed by RP-HPLC.

Example 7: Synthesis of XIMT-15812 Conjugate 12 (BAR 6.6)
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{80677 Conjugate 12 was synthesized as described in Example 6, except XMT-1519 antibody
{500 mg, 3.47 pmole) was used instead of XMT-1535 antibody. The purified stochastic Conjugate

12 had a DAR of 6.6 as determined by hydrolysis followed by RP-HPLC.

Example 8: Synthesis of Trastuzumab Conjugate 13 (BAR 6.4)
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{80678} Conjugate 13 was synthesized as described in Example 6, except trastuzumab (40 mg,
0.273 pmole) was used instead of XMT-1535 antibody and the reduction was performed at room
temperature. The purified stochastic Conjugate 13 had a DAR of 6.4 as determined by hydrolysis

followed by RP-HPLC.

Example ¢ Binding of NaPiZb Antibedy-Drug Conjugales to NaPi2b Peptide by ELISA

[90679] Human NaPi2b-derived peptide (QINVTVPSTANCTSPSLCWTDGIQONWTMEMN)
was coated onto the surface of each well of a 96-well plate by incubation with the peptide (1 ug/mbL
i PBS), overnight at +4 °C. The wells were then blocked by mncubation with BSA (3% in PBS,
contatning 0.1% Tween 20 (PBST)) for 1 hour at room temperature. A range of difutions (0.017
nM to 1 uM; 3-fold senal dilutions 10 3% BSA in PBS) of the test articles (XMT-1583S, Conjugate
7, or Conjugate 11) were then added to each well and the plate was jocubated for 1 hour at room
temperature with gentle rocking. The unbound test article was removed by washing with PRST
{3x}. A secondary asti-human IgG conjugated to HRP {0.16 pg/ml in PBST) was incubated n

each well for 1 hour. The unbound secondary antibody was removed by washing with PBST (3x).
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The HRP substrate, TMB, was added to each well and incubated until a blue color was visible.
The reaction was quenched by the addition of sulfuricacid (0.2 N, 100 gL}, The absorbance at 450
nm was measured in a plate reader (Molecular Devices, Spectramax MS). The values were plotted
using GraphPad Prism software. ECse values were determined by four-parameter curve fitting,

Table I summarizes binding values (ECso).

Table {
. . Mean NaPiZb 1 oo dard Deviation
Test Arvticles Binding Values (aM)
ECS(} (n]W)
XMT-1535 1.77 N/A
Conjugate 7 1.44 0.55
Conjugaie 11 1.05 0.08

{00680} AsshowninTablel, XMT-1535, Conjugate 7, and Conjugate 11 show comparable ECso
values. Results shown are mean ECso values and standard deviations of three replicate experiments
for Conpugate 7 and Conjugate 11, and the mean ECse value of two replicate experiments for XMT-

1535.

Example 9A: Binding of NaPi2b Antibody-Drug Conjugates to NaPi2b Peptides by ELISA
{00681} The binding of NaPi2b Anuibody-Drug Conjugates to NaPiZb derived-peptides was

conducted as described in Example 9 excpet that NaPi2b-derived peptides denived from human

(ICyc(12, 18 Ac-QINVTVPSTANCTSPSLCWTDGIQNW TMKN-amide), cynolmogus monkey
{({Cyc(A 2,18 Ac-QMNVEVPSMANCTSPSLCWTRGIQIW TMK N-amide), rat
(ICyc(12,18)IAc-EENVTVPSPDNCTSPSYCWTDGIQTWTIQN-amide) or mMouse
{(ICyc(12, 18} Ac-EMNVTVESTDNCTSPSYCWTDGIQTWTION-amide) were used. Table 1A
summarizes binding values {(HCsq).
Table TA
Mean NaPi2h Binding Values
ECs (ab)
Test Articles Human Cynolmogus Rat Mouse
Monkey
XMT-1535 4.43 4.04 471 277
Compound 7 370 3.83 2.48 179
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Compound 5.00 419
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{00682} As shown in Table 1A, XMT-1535, Conjugate 7, and Conjugate 11 show comparable
ECse values for binding to NaPiZb peptides from human, cynolmogus monkey, rat, and mouse.

Results shown are mean ECso values of two replicate experiments for each test article.

Example 10: Binding of Her2-Targeted Antibody-Drug Conjugates to Recombinant HER2
Protein by ELISA

100683} Recombinant human HERZ (Acro Biosystems) was coated onto the surface of each well
of a 9G-well plate by incubation at ipg/mL in PBS, overnight at +4 °C. The wells were then
blocked by mncubation with PBST for one hour at room temperature. A range of dilutions (9.54 x
107 nM to 100 oM, 4-fold serial dilution in 1% BSA in PBS) of the test articles (XMT-1519,
Conjugate §, or Conjugate 12) were then added to each well and the plate was incubated for 1 hour
at room temperature with gentle rocking. The unbound test articles were removed by washing
with PBST (3x). A secondary anti-human IgG conjugated to HRP (0.16 ug/ml 10 PBST) was
meubated in each well for 1 hour. The unbound secondary antibody was removed by washing with
PBST (3x). The HRP substrate, TMB, was added to each well and incubated until a blue color was
vigible. The reaction was quenched by the addition of sulfuric acid (0.2 N, 100 uL.). The absorbance
at 450 nm was measured 1o a plate reader (Molecular Bevices, Spectramax M3). The values were
plotied using GraphPad Prism software. ECso values were determined by four-parameter curve

fitting. Table H summarizes the mean binding values (ECso}.

Table 11
Mean HERZ
Test Articles Binding Values
B s (nM)
KMT-1519 0.25
Conjugate 8 0.51
Conjugate 12 0.47

{00684} As shown in Table I, XMT-1519, Conjugate 8, and Conjugate 12 show comparable

ECse values. Results are mean ECse values of 2 replicate expertments for each test article.
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Example 11: Binding Affinity of Antibody-Drug Conjugates to NaPilb-derived peptide
[80685] The binding kinetics of XMT-1535, Conjugate 7, and Conjugate 11 to immobilized
NaPi2b-denived peptide antigen were determined by Biolayer Interferometry (BLE Octet
ForteBio). Binding constants for XMT-1535, Conjugate 7, and Conjugate 11 were determined
using standard Qctet  procedures (ForteBio). Biotinylated NaPiZb-derived peptide
{QINVTVPSTANCTSPSLCWTDGIQONWTMEN-biotin,  Genscript) was immobilized o
streptavidin octet sensors i kinetics buffer (10x). Sensors were then blocked in kinetics buffer
{10x) with biocytin (50 pg/ml). Increasing concentrations of XMT-1535, Conjugate 7, or
Conjugate 11 were then associated with immobilized peptide in kinetics buffer (10x).

[80686] Table I summarnizes the K¢ (equilibrium dissociation constant), kes (rate of
association), and korr (rate of dissociation) at 25 °C for XMT-153S, Conjugate 7, and Conjugate

11 to the NaPi2b-derived peptide.

Table 111
Ka (M) Kou (M1571) foer (571}

Test Articles ]}de‘.qfl Standard E\,AC?:] Standard ]}/EG‘T Standard

MapiZb o NapiZb . NapiZb .
E Previation g Deviation LA Deviation

binding binding binding

Conjugate 7 B.28E-11 2.36E~11} 2.00E+05 5.84E+04 P 81E-GS $.97E-06
Conjugate 1% 813811 3.44E-11 [ 65E+H]S 2.49E+04 [.37E-05 721E-06
XMT-15358 7.29E-11 436E~11 170E+0S 1.56E+04 F.27E-05 8.61E-36

[806687]  As shown win Table HE, XMT-1535, Conjugate 7, and Conjugate 11 show comparable
Ka values for their binding to the NaPi2b-derived peptide. Results shown are mean and standard

deviation values of four replicate experiments for each test article.

Example 12: Binding Affinity of Antibody-Drug Conjugates to Fo Receptors

[60688] The binding kinetics of the XMT-1535, Conjugate 7, and Conjugate 11 to Fe receptors
{(FcRn, FoyRI, FoyRIA (H167), and FeyRIHA (V176) were determuned by Biolayer
Interferometry {BLi; ForteBio Octet QKe) at 25 °C. To test binding o Foy receptors, XMT-1535,
Conjugate 7, and Comugate 11 were diluted to 1 pg/ml m kanetics buffer {1x) and captured on
anti-human  Fab-CH1 (FAB2G) biosensors for 10 munutes. All dilutions and baseline

measurements were done in kinetics buffer (1x). Baseline measurements were performed at 61
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minutes before and after each capture step. Association measurements to the various Fc receptors
were performed at 7 concentrations {from 1 pM to 100 nM, 2-fold sertal dilutions} for 5 minutes.
Dissociation was performed for 15 muinutes. Binding constants were calculated with the global fit
averages of the traces using a 1.1 model Binding constants for XMT-1535, Conjugate 7, and
Conjugate 11 to Fo receptors were determined using standard Octet procedures {(ForteBio). Kinetic
parameters were calculated using Octet software (ForteBio).

100689} To test binding to FcRn receptor, association of XMT-13535, Conjugate 7, and Conjugate
11 to Fab-CH1 (FAB2G) hiosensors was performed as described above. Afier association, sensors
were washed for 5 nunutes in FcRn hinding buffer (Boston Bioproducts; diluted to 100 mM
NaHzPOu, 0.05% Tween 20, pH 6.0}, Association and dissociation steps were performed in FcRa
binding buffer. Association measurements to FcRn protein (Immunitrack) was measured at 7
concentrations {from 1 pM to 100 oM, 2-fold serial dilutions) for § mmnutes. Dissociation was
performed for 15 minutes, Binding constants were calculated with the global fit averages of the
traces using a 111 model.

{80690} Tables IV-VII summarize the Ka (equilibrium dissociation constant), Kon (rate of
association), and ke {rate of dissociation) for human FeRao {Table IV), FoyRI (Table V), FeyRUA
Hi67 (Table VI}, and FeyRIIA V167 (Table V) for each test article.

Table IV
Ka @1) kon (B’E'1§"i) Keose (§"i)
Test Articles , Standard Standard , Standard
Mean o Mean " Mean o
Deviation Deviation Deviation

Conjugate 7 3.88E-(9 2.64E-09 RO1IE+H34 2496404 4 81E-04 1.81E-04

Conjugate 11 4.96E-09 2.65E-09 {.26E+H3S 7.13E+04 5.80E-04 2.40E-04

XMT-1535 2.716E-08 N/A LOOEHDS N/IA 4.48E-04 NIA

180651} As shown in Table IV, XMT-1535, Conjugate 7, and Conjugate 11 show comparable

FeRn Ka values. Resulis shown are mean and standard deviation values of five replicate

vl

experiments for Conjugate 7 and Conjugate 11, and mean values of two replicate experiments for
the XMT-1335 antibody.
Table V
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Kq () ko (157 Kot (s
Test Articles ; Standard . Standard - Standard
Mean - Mean i Mean o
Deviation Deviation Deviation

Conjugate 7 3.05E-09 | 3.00E-09 LA3E~+06 1.44E+05 373E-03 4.06E-03

Conjugate 13 1.66E-16 N/A 1.26E+06 N/A 2.09E-04 N/A

XMT-1535 1.50E-16 | 4.09E-11 1.28E+06 533E+05 1.92E-04 8.49E-05

{00692} As shown in Table V, Conjugate 7 shows a greater FeyRI Ka and ligher ko valne
compared to Conjugate 11 and XMT-1535. Results shown are mean and standard deviation values
of three replicate experiments for Conjugate 7 and XMT-1535, and mean affinity values for two

replicate experiments for Conjugate 11

Table VI
Kq (M) kon (M 75H Tow (879
Test Articles Standard Standard Standard
Mean . s Mean . Mean NS
Peviation Peviation Beviation
. Non- Non- Non-
ugaic 7 L N/A e N/ . N/
Eonjugaic Binding NA Binding A Binding N/A
Conjugate 11 1.25E-00 N/A 2.73E+03 N/A 3435E-01 N/A
XMT-1535 §.74E-06 2.74E-07 1.7SE+0S 272E+04 3.08E-01 9.91E-02

{80693} As shown in Table VI, Conjugate 7 does not bind to FoyRITA whereas the Conjugate 11
and XMT-1535 have a similar Kq for binding to FoyRHA. Results shown are mean and standard
deviation values of three replicate experiments for Conjugate 7 and XMT-1535, and mean values
of two replicate experiments for Conjugate 11

Table Vi

Kq (b Kon (M6 ot (57)
Test Articles Stand: TS rrcdar
tandard Standard Standard
Mean Deviation Mean Deviation Mean Deviation
e Non- - Non- ” Non- .
Conjugate 7 Binding A Binding N/A Binding N/A
Conjugate 11 270E-07 N/A 2. 70E+05 N/A 6.71E-02 N/A
XMT-1535 G 41E-07 N/A 2. 16E+H)S N/A F46E-01 N/A

100694} As shown in Table VIE Corjugate 7 does not bind to FeyRITA, whereas Conjugate 11
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and XMT-1535 have a similar Kq for binding to FeyRITA. Results shown are the mean values of

two replicate experiments for each test article.

Example 13: Cellnlar Binding Assay for NaPi2b Antibody-Drug Conjugates

100695} The cell surface binding of XMT-1535, Conjugate 7, and Conjugate 11 to cultured
OYVCAR3 human ovarian carcinoma cells was evaluated using a MACSQuant flow cytometer
{Miltenyi Biotee, Bergisch Gladbach, Germany). OVCARS3 cells, grown in RPMI-1640 medium
{ATCC) with FBS (20%, ATCC) and 1% pencillin/streptomycin {1%), were detached by
treatment with Accutase cell detachment solution {(Innovative Cell Technologies). The detached
cells were triturated in media, and plated i 96 well U-bottom plates, at a density of 50,000 cells
i medium (75 pl). Cells were incubated on ice for 3 hours with a range of concentrations (1 uM
to 0.5 oM; 3-fold serial dilutions} of the test articles (XMT-1535, Conjugate 7, or Conjugate 11)
in a total volume of 100 yl. RPMI-1640 with 6% goat serum. The cells were washed with ice cold
PBS (3x), pelleted at 1,000 x RCF between each wash step, and resuspended i RPMI-1640 with
2% goat serum (100 ul.} and a secondary fluorescently labeled antibody, Alexa Fluor® 647-
iabelled goat anti-human IgG (5 ug/ml., Life Technologies) for 1 hour on ice. The cells were
washed with ice cold PBS (3x), and resuspended 1n ice cold PBS with 1% paraformaldebyde (100
ul}. The fluorescence per cell was determined by analyzing S,000 cells for each treatruent on the
flow cytometer. The median fluorescence value for each treatment was plotted, and ECso valoes
were calculated with Graphpad Prism software by four-parameter curve fitting.

[80696] Table VI summarizes the ECso values of XMT-1535, Conjugate 7, and Conjugate 11

for binding to NaPi2b on the cell surface of OVCARS cells.

Table VIl
e Mean OVCARS Binding Values
Test Article ECs0 ()
XMTI-1535 11.20
Conjugate 7 8.15
Conjugate 11 6.56

{60697}  As shown in Table VI, XMT-1535, Conjugate 7, and Conjugate 11 show comparable

ECs0 values. Results are mean values for two replicate experiments for each test article.
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Example 14: Cellular Binding Assay for HER2 Antibedy-DBrug Conjugates

{80698} The cell surface binding of the antibody-drug conjugates to JIMT-1 cells was evaluated
using & MACSGQuant flow cytometer (Miltenyi Biotec, Bergisch Gladbach, Germany). JMT-1
celis, grown in DMEM medium {ATCC) with FBS (10%, ATCC), were detached by treatment
with Accutase cell detachment solution (Innovative Cell Technologies, San Diego, CA). The
detached cells were triturated in media, and plated in 96-well U-bottom plates, at a density of
50,000 cells in 75 pl medium. Cells were incubated on ice for 3 hours with a range of
concentrations {1 uM to 0.5 nM; 3-fold serial dilutions) of test article (XMT-1519, Conjugate 8,
Conjugate 9, Conjugate 12, or Conjugate 13} in DMEM with 6% goat serum (100 yuL). The cells
were washed three times with ice cold PBS, pelleted at 1,000 x RCF between each wash step, and
resuspended 1in DMEM with 2% goat serum (100 ub) and a secondary fluorescently labeled
antibody, Alexa Fluor® 647-labelled goat anti-human IgG (5 pg/ml, Life Technologies) for 1 hour
on ice. The cells were washed with ice cold PBS (3x), and resuspended 1u ice cold PBS with 1%
paraformaldehyde (100 pl.). The amount of fluorescence per cell was determined by analyvzing
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.

[806699]  Table IX summarizes the ECso values of the antibody-drug conjugates and the XMT-

1519 antibody for binding to HER2 on the cell surface of JIMT-1 cells.

Table IX
Mean JIRT-1
Test Article Binding Values
ECss (nM}

XMT-1519 0.71
Conjugate 8 0.77
Conjugate 9 (.11
Conjugate 12 (.59
Conjugate 13 0.14

[80708] As shown in Table IX, XMT-1519, Conjugate 8 Conjugate 9, Conjugate 12, and
Conjugate 13 show ECso values within a narrow range. Results shown are mean values of two
rephcate experiments for XMT-1519, Conjugate 8, and Comjugate 12, and ECse values from a

single experiment for Conjugate 9 and Conjugate 13,



WO 2021/142199 PCT/US2021/012611

Example 15: Cytotoxicity Assay for NaPi2b-Antibody-Drug Cenjugates

{80761} Conjugate 7 and Conjugate 11 were evaluated for their antiproliferation properties in
the tumor cell line OVCARS in vitro using Cell Titer-Glo® (Promega Corp). Cells were plated at a
density of 5,000 cells per well i white-walled {volume) 96-well plate and allowed to adhere
overnight at 37 °C in a humidified atmosphere of 5% CO.. Cells were incubated with increasing
concentrations of the test articles {Conjugate 7 or Conjugate 11, or control Conjugate 18). Three
days later, CellTiter-Glo® reagent was added to the wells at room temperature. The luminescent
signal was measured after 10 minutes using a SpectraMax M35 plate reader (Molecular Devices).
Dose-response curves were generated using Graphpad Prism software. ECso values were
determined from four-parameter curve fitting. Table X summarizes the ECso values of Conjugate

7, Conjugate 11, and control Conjugate 18 after six days of treatment.

Table X
e A veiiedo Mean
Test Article ECs0 (nM)
Conjugate 7 0.39
Conjugate 11 (.53
Conjugate 18 120.24

{60762} As shown in Table X, Conjugate 7 and Conjugate 11 showed comparable potency
whereas control antibody-drug conjugate, Conjugate 19 was 200-fold less potent than Conjugate
7 and Conjugate 11. Results shown are mean values for two replicate experiments for each test

article.

Example 16: Cell Viability Assay for HER2-Antibody-Drug Conjugates

199763} Conjugate 8, Conjugate 18, and Conjuage 12 were evaluated for their anti-proliferation
properties in the tumor cell ine IMT-1 and Conjugate 9 and Conjuage 13 were evaluated for their
anti-prohiferation properties in the tumor cell ines JIMT-1 and SKBR3 i vitro using Cell Trer-
Glo® (Promega Corp). Cells were plated at a density of 5,000 cells per well in white-walled
{volume) 96-well plate and allowed to adhere overnight at 37 °C in a hunudified atmosphere of
5846 COz Cells were mcubated with ncreasing concentrations of the test articles {Conjugate 8,
Conjugate @, Comjugate 18, Conjugate 12, or Conjugate 13). After 3 days for Comjugate ¢ and
Conjugate 13 or 6 days for Conjugate 8, Conjugate 12, and control antibody-drug conjugate,

Conjugate 18, Cell Titer-Glo® reagent was added to the wells at room temperature. The lumivescent
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signal was measured after 10 minutes using a SpectraMax M3 plate reader (Molecular Devices).
Dose response curves were generated using Graphpad Prism software. ECso values were
determined from four-parameter curve fitting,

{60704} Table XI summarizes the ECso values of Conjugate 8, Conjugate 12, and control

anttbody-drug conjugate, Conjugate 18, after 6 days of treatment.

Table X1
s JIME-1 Standard
Test Articles ECw (aM) Deviation
Conjugate 8 318 1.08
Conjugate 12 412 1.27
Conjugate 10 12875 90.56

{80765}  Asshown in Table X1, Conjugate 8 and Conjugate 12 showed comparable potency. Both
Conjugate & and Conjugate 12 were greater than 25-fold more potent than countrol antibody-drug
conjugate, Conjugate 16, Results are the mean of three replicate experiroents for each test article,

[00786] Table XU sumuuarizes the ECse values of Conjugate 9 and Counjugate 13 after 3 days of

treatment.
Table XTI
JIMTE-1 SKEBR3
Test Articles ECsp (n M} ECs (nM)
Conjugate 9 0.72 0.088
Conjugate 13 0.98 0.0838

{86767} As shown in Table Xi1, Conjugate 9 and Conjugate 13 showed comparable potency in
both JIMT-1 and SKBR3 cell lines. The results are values of a single experiment for each test

article.

Example 17: Plasma Exposure in Mice after Administration of NaPiZb Antibody-drug
Conjugates

{00708} Female athyvmic nude mice were inoculated subcutaneocusly with OVCARS3 cells (n=4
for each group). Conjugate 7, Comyugate 11, or vehicle were dosed intravenously as a single dose
on day | (roean tumor size of 174-176 mnt® per group; range of 126-257 mm*) at 0.05 mg/kg dose

by payload. Plasma was collected at 10 minutes, 24 hours, 96 hours, 168 hours, 336 hours, and
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504 hours post dosing. The conjugated AF-HPA concentrations in the plasma were determined by

LC-MS/MS analysis as summarized in Table XU

Table X1
R Cax ) AU e Clobs Volss
Test Articles {ng/mi)} b (day) (day-ng/miy | (ml/day/kg)] (ml/kg)
Conjugate 7 1020 5.00 4150 12.0 79.4
Comgugate 11 1100 5,84 3680 13.6 106

[80789]  As shown m Table XIH, Conjugate 7 showed a higher AUC and shorter t;, and a lower
Clobs and Volss (volume of distribution) of conjugated AF-HPA relative to Conpugate 11, Cuux and

iy values were nearly equivalent for Conjugate 7 and Conjugate 11

Example 18: Tissue Distribution in Mice afier Administration of NaPi2b Antibody-drug
Conjugaties

{80710} Female athymic nude mice were inoculated subcutaneocusly with OVCAR3 cells.
Thirty-seven tumor-bearing mice (mean tumor volume of 418.5 mm’; range of 204-698 mm”) were
admunistered a single dose of Conjugate 7 at 0.05 mg/kg paviocad. Plasma, tumor tissue, spleen,
lung, liver, and kidney were harvested after 1, 24, 48, 72, 96, 168, 336, 504 {(four mice per group)
and 672 hours {five mice). In addition, four tumor-bearing mice (mean tumor volome of 653.7
mm’; range of $89-687 mm’} were dosed with vehicle control and harvested after 1 hour. Tissues
were homogenized, and then the concentrations of total drug, free AF-HPA and free AF
concentrations were determined by LC-MS/MS analysis; the concentration of conjugated drug was
calculated by: [Total Drug — (free AF-HPA +free AF}]. The results for the tissue distribution are

summarized in Table X3V.

Table XV
Conjugated Total Drag Free AF-HPA Free AF
Drag =
Tissue Qmaxi A:U(jlast Cmm&‘ ALUVCiast . Em;sx AU Ciasl ‘ Cm'ftx ) AA‘UCEMt
{ng/g) | (hour*ng/g) | (ng/e} | (hour*ng/g) | {(ng/e) | (hour*ng/g) | (ng/e) | (hour*ng/g)

Kidney | 433 2120 433 2750 NC NC 0.564 473

Liver { 317 1740 24 .4 1640 NC NC 1.57 386

Lung 305 3340 30.5 3880 NC NC 1.02 264
Spleen | 47.5 3580 450 4940 0.512 (.256 345 893
Tumor | 187 39060 300 81600 212 5220 119 34300
Plasma | 831 85760 831 85700 BOL NC 0.501 126
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NC = not calculable. BQL = below the quantitation linut.

Example 19: Plasma Exposure in Rat after Administration of NaPiZb Antibody-Dirug
Conjugates

100711} Female Sprague-Dawley rats were moculated by IV bolus imo the tail vein with
Conjugate 7 or Conjugate 11, at a dose of 0.34 mg/ky by payload (n=4 for each group). Plasma
was collected at 10 minutes, 24 hours, 96 hours, 168 hours, 336 hours, and 504 hours post dosing.
The conjugated AF-HPA concentrations in the plasma were determined by LC-MS/MS analysis

as summarized in Table XV.

Table XV
. o Cinax . AUCwy Clops Volss
Test Articles {ng/mk} £ (day) {(day -ng/mbL) | (mLl/day/kg)| (mi/kg)
Conjugate 7 6830 334 17600 193 88.4
Conjugate 11 7950 5.29 15600 218 125

[80712] As shown i Table XV, Conjugate 7 showed a higher AUC i, lower Cuax, shorter ty,

fower Clobs, and lower Volss of conjugated AF-HPA relative to Conjugate 11

Example 20: Plaswa Expeosure in Cynomolgus Monkey after Administration of NaPi2b
Antibody-Drug Conjugates

Female cynomolgus monkeys were mjected intravenously with Conjugate 7 or Conjugate 11 at 1
mg/kg by antibody by IV infusion over 30 nunutes (n=2 for each group). Plasma was collected at
1 hour, 3 hours, 24 bours, 48 hours, 96 bhours, 168 hours, 240 hours, 288 hours, 336 hours, 456
hours, and 504 hours post dosing. The conjugated AF-HPA concentrations i the plasma were

determined by LOC-MS/MS analysis as summarized in Table XVE

Table XVI
[ N o Cmax 1&7{:’»(:&5[ g:igbs ‘V’OESS
Test Articles {ng/mi) b (day) {day'ng/miml/davke) (mi/kg) |
Conjugate 7 804 6.73 4370 7.63 68.1
Conjugate 11 758 483 2140 16.8 105

[80713] As shown in Table XVI, Conjugate 7 had a longer t, greater AUCke, and lower Clons

and Volss of conjugated AF-HPA relative to Conjugage 11, Cuax values were nearly equivalent
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for the two conjugates.

Example 21: Plasma Expesure in Cynomelgus Monkey after Administration of NaPi2b
Antibody-Drug Conjugates

180714} Cynomolgus monkeys (n=3 male; n=3 female) were iyected intravenously with
Conjugate 7 at 1.86, 3.72 or 5.60 mg/kg by antibody by IV infusion over 45 minutes. Plasma was
collected pre~-dose and at | hour, & hours, 24 hours, 96 hours, 168 hours, 240 hours, 336 hours, and
504 hours post-dose. The conjugated AF-HPA concentrations in the plasma were determined by

LC-MS/MS analysis as summarized in Table XVIL

Table XV
Conjugate 7 Clearance |ty {day) | AUGuwr
mg/keg (mAb) | mL/day/ke {day-ng/mL)
186 82 6.5 7,417
372 9.6 5.875 12,708
5.60 10.8 3.48 16,917

{80715} Table XV summanzes the clearance, half life and AUCix for Conjugate 7.

Exaraple 22: Tumor Growth Response to the Administration of NaPiZb Antibody-Drag
Conjugates in OVLCARS.

{86716} Female athymic nude mice were inoculated subcutaneously with OVCARS cells (n=§
for each group). Conjugate 7, Conjugate 11, conirol Conjugate 19, or vehicle were dosed
intravenously as a single dose on day 1 {mean tumer size of 167-168 mm’ per group; range of §5-
297 mm’). Tumor size was measured at the times indicated in FIG. 7 using digital calipers. Tumor
volume was calculated and was used to determine the delay in tumor growth. Mice were sacrificed
when tumors reached a size of >1500 mm®. Tumor volumes are reported as the mean = SEM for
each group.

806717} FIG 7 provides the resulis for the tumor response in mice mnoculated subcutaneously
with OVCAR3 cells {n=8 for each group} after IV administration as a single dose ov day | of
Conjugate 7, Conjugate 11, or control Conjugate 10 at 0.025 mg/kg, 0.05 mg/kg or 0.1 mg/kg by
payload, or vehicle,

[80718] All test articles, with the exception of Conjugate 18, resulted in a tumor growth

ihibition {TGI) of 60% or greater on Day 33, Conjugate 18 treatment resulied in TGE of 43%.

200
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Treatment with Conjugate 7 at 0.1 mg/kg and 0.05 mg/ke and with Conjugate 11 at 0.1 mg/ke,
demonstrated the most profound efficacy by resulting in a group mean tumor volume of fower than
100 mm’® and the majority of tumors regressed by Day 33. Treatment with Conjugate 7 at 0.1
mg/kg showed the greatest efficacy against OVCAR3 tumors as evidenced by prolonged tumor
growth inhibition through Day 102, the final day of the study, including 3 tumors achieving

complete regression. All other groups experienced tumor regrowth as the study progressed.

Example 23: Tumor Growth Response to the Administration of NaPi2b Antibody-Drug
Conjugates in CTG-0852
{89719}  Athymic mice were inoculated subcutaneously with CTG-0852 lung adenocarinoma

~y
7

cells (n=8 for each group). Conjugate 7 {at 0.025 myg/kg, 0.05 mg/kg or 6.1 mg/ke by payicad),

/
/

control Conjugate 10 {0.05 mg/kg or 0.1 mag/kg by pavicad), or vehicle were dosed intravenously
as a single dose on day 1 {mean tumor size of 150-300 mn?® per group; range of 85-297 nun®).
Tumor volume was calculated and was used to deternune the delay in tumor growth. Mice were
sacrificed when tumors reached a size of >1500 mnt’. FIG. § shows tumor volumes are reported
as the mean = SEM for each group.

[86728] FIG 8 provides the results for the tumor response m mice noculated subcutaneously
with CTG-0852 lung adenocarinoma cells (n=8 for each group) after IV administration as a single
dose on day 1 of Conjugate 7 {at 0.025 mg/kg, 0.05 mg/kg or 0.1 mg/kg by paylioad), control
Conjugate 18 (.05 mg/kg or 0.1 mg/kg by pavioad), or vehicle.

{80721} Conjugate 7 exhibited dose-dependent, target-dependent tumor growth inhibition (TGI)
at all dose levels (FIG. 8). At a dose of 0.1 mg/kg payioad, Conmjugate 7 showed a TGE of 118%,
and elicited sustained tumor regressions to day 49, after which mean tumor volume slowly
mcreased. At 0.05 mg/kg payload, Conjugate 7 showed a TG of 102% and elicited tumor
regressions until day 28, after which mean tumor volome increased. Conjugate 7 elicited tumor
growth inhibition at 0.025 mg/kg payload (TGl = 77%). Conjugate 10 treatment resulted ina TG

of 28% at a dose of 0.1 myg/kg dose by payload and 51% at .05 mg/kg by payload.

Example 24: Twmor Growth Response to Adminisiration of HER2 Antibody-Drug
Conjugates

{09722} Female CB.17 SCID mice were inoculated subcutaneously with JIMT-1 cells.
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Conjugate 8§ Conjugate 9, Conjugate 12, Conjugate 13, Conjugate 18, or vehicle were dosed
intravenously as a single dose on day 1 (tumor volume = 150-200 mm”®). Tumor size was measured
at the times indicated in FIGS. 9 and 10 using digital calipers. Tumor volume was calculated and
was used to determine the delay in tumor growth. Mice were sacrificed when tumors reached a
size of >1000 mm®. Tumor volumes are reported as the mean + SEM for each group.

{00723} FIG. 9 provides results for the tumor response i JIMT-1 tumor-bearing mice
administered with Conjugate 9 or Conjugate 13 (n=10 for each group). All mice treated with
Conjugate 9 and Conjugate 13 showed prolonged tumor growth inhuibiton and no tumor regrowth
with both antibody-drug conjugates at both doses tested {(0.067 mg/kg and 0.199 mg/kg by
payload).

100724} FIG 10 provides the resulis for the tumer response 1o mice inoculated subcutaneously
with JIMT-1 cells (n=8 for each group) after IV admimstration as a single dose on day 1 of velucle
or Comgugate 8 Conjugate 12, or control Conjugate 18 (n=8 for each group} at 0.017 mg/kg, 0.033
mg/kg, or 0.067 mg/kg by pavicad. Treatment with Conjugate 8 at 0.033 mg/kg and 0.067 mg/kg
and Conjugate 12 at 0.067 mg/kg demoustrated the most profound efficacy by resulting 1o a group
mean tumor volume of lower than 50 mm?® and the majority of tumors regressing by Day 19.
evidenced by prolonged tumor growth inhibition through Day 109, the final day of the study, as
regression was shown for alf tumors. All other groups experienced tumor regrowth as the study

progressed.

Example 25: Toxicity Assessment of Antibody-Drug Conjugates In Rats

{80725} Toxicity of antibody-drug conmjugates were assessed in a rat study. Anti-NaP2b
antibody-drug conjugate (Conjugate 7 or Conjugate 11}, or anti-HERZ aniibody-drug conjugate
{Conjugate 8 or Conjugate 12} at 0.17 mg/ke, 0.34 mg/kg, or 0.51 myg'ke, based on payload, or
vehicle was administered inio tail veins of female Sprague-Dawley rats {n=5 for each group). Eight
days post dosing, blood was collected from each animal for hematology and toxicology analvsis.

{00726} FIGs. 11-18 show elevation of key toxicology parameters in response to exposure 1o
Conjugate 7 or Conjugate 11, based on results calculated from the study described in Example 18
Conjugate 7 showed lower exposure-dependent elevation of the key toxicology parameters AST,

ALT, ALP, WBC, neutrophils, lymphocytes, toxicology parameters RBC and hemoglobin relative

DD
<D
™2
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to Conjugate 11

{00727} FiGs. 19-21 show elevation of key toxicology parameters in response to exposure of
Conjugate § or Conjugate 12, based on results calculated from the study described in Example 18,
Conjugate 8 showed lower exposure-dependent efevation of the key toxicology parameters AST,

ALT, and ALP, relative to Conjugate 12.

EQUIVALENTS

{66728} The details of one or more embodiments of the mvention are set forth in the
accompanying description above. Although any methods and materials similar or equivalent to
those described herein can be used in the practice or testing of the present disclosure, the methods
and materials 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 mnclude plural referents unless the countext clearly dictates otherwise. Unless
defined otherwise, all technical and scientific termos used herein have the same meaning as
commouly understood by one of ordinary skill 10 the art to which this disclosure belongs. All
patends and publications cited in this specification are incorporated by reference.

{86729} The foregoing description has been presented only for the purposes of dlustration and
is not intended to limit the invention to the precise form disclosued, but by the claims appended

hereto.
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What is claimed is:
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wherein di3 15 2; and the antibody comprises one or more asparaging group at N297 being

connected {o the rest of the conjugate.

2. The conjugate of any one of the preceding claims, being of Formula (XXX}
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wherein diz 15 2; and the antibody comprises one or more asparaging group at N297 being

connected to the rest of the conjugate.

3. The conjugate of any one of the preceding claims, wherein each Ra 13
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ANTIBODY is a NaPiZb antibody compriging: a CDRH comprising the aming acid
sequence GYTFTGYNIH (SEQ 1D NO: 5}, a CDRH?2 comprising the aming acid sequence
ATYPGNGDTSYKOQKFRG (SEQ 1D NO: 6); a CDRH3 comprising the amino acid sequence
GETARATFAY (SEQ 1D NO: 7); a CDRL1 comprising the amino acid sequence
SASQDIGNFLN (SEQ D NO: 8); a CDRL2 comprising the amino acid sequence YTSSLYS
{SEQ 1D NO: 9); and a CDRL3 comprising the amino acid sequence QQYSKLPLT (SEQ 1D
NO: 10y

the antibody comprises one or more asparagine group at N297 being connected to the rest

of the conjugate;

1s GleNAg; Azs Fue; and Ldis GalNAc.

13. The conjugate of claim 12, wherein the NaPiZb antibody comprise a heavy chain amino
HUE s Y Y

actd sequence of SEQ 1D NG: 1 and a light chain amino acid sequence of SEQ 1D NG: 2.

14, A conjugate being of Formula
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dizis 2,

ANTIBODY 5 a NaPi2b anttbody comprising: a CDRHT comprising the anuno acid
sequence GYTFTGYNIH (SEQ ID NO: 3);, a CDRH2Z comprising the amino acid sequence
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ATYPGNGDTSYKQKFRG (SEQ 1D NO: 6); a CDRH3 comprising the amino acid sequence
GETARATFAY (SEQ ID NO: 7y a CDRLY comprising the amino acid sequence
SASQDIGNFLN (SEQ ID NO: 8}, a CDRL2 comprising the amino acid sequence YTSSLYS
{SEQ ID NO: 9); and a CDRL3 comprising the amino acid sequence QQYSKLPLT (SEQ ID
NG 10y

the antibody comprises one or more asparagine group at N297 being connected to the rest

of the conjugate;

1s GleNA¢; f-\is Fuc; and Llis GalNAc,

15. The conjugate of claim 14, wherein the NaPiZb antibody comprise a heavy chain amino
UL s Y Y

acid sequence of SEQ 1D NO: 1 and a light chain amino acid sequence of SEQ 1D NG: 2.

16. A method for preparing an antibody-drug conjugate comprising reacting a modified
antibody with a scaffold selected from the scaffolds described in Table B thereby forming a site-
specific antibody-drug conjugate, wherein the moditied antibody is obtained by contacting a
glycoprotein comprising an antibody and core-GlcNAc moiety connected to site N297 of the
antibody, with endoglycosidase Endo SH, thereby forming an intermediate antibody comprising a
terminal GicNAc moiety; and contacting the intermediate antibody with 4-AzGalNAc-UDP in the
presence of a B-(1,4)-GalNACT enzyme, thereby forming the modified antibody comprising the

modified-GicNAc moiety; wherein steps (a) and (b} are conducted concurrently.

17. A pharmaceutical composition comprising a conjugate of any one of the preceding claims

and a pharmaceutically acceptable carrier.

18 The conjugate of any ove of the preceding claims for treating a cancer 1n a subject in need

thereof, wherein an effective amount of the conjugate 15 admmnistered to the subject.

19 A method of treating a cancer in a subject in need thereof, comprising administering to the

subject an effective amount of a conjugate of any one of the preceding claims.
20, The method of claim 19, wherein the cancer 15 a NaPi2b expressing cancers selected from

216
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ovarian cancer, non-small cell lung cancer (NSCLC), endometrial cancer, papillary renal cell
cancer, salivary duct cancer, papillary thyroid cancer, clear cell renal cancer, breast cancer, kidney

cancer, cervical cancer and cholangiocarcinoma.

21. The method of claim 20, wherein the NaPiZb expressing cancer 13 ovarian cancer, non-
small cell lung cancer (NSCLC), endometrial cancer, papillary renal cell cancer, salivary duct

cancer, or papitlary thyroid cancer.

22. The method of claim 20, wherein the NaPi2b expressing cancer is ovarian cancer or non-

small cell lung cancer (NSCLC).

23 The method of claim 20, wherein the effective amount of the conjugate 5 admnistered to
o

the subject at a dose of about between 7 mg/m? to 162 mg/m’ on the first day of treatment and

every three weeks or four weeks thereafter.

/
/

24, The method of claim 20, wherein the dose is about 7 mg/m® to about 162 mg/m’, (e.g. 7

/
/

. - s p o2 2 = 2 2
mg/m, 14 mg/m?, 28 mg/ro’, 56 mg/m®, 84 mg/m?®, 112 rog/nr’, 135 mg/m® or 162 mg/m’.

25 The method of claim 20, wherein the ovarian cancer is platinum resistant ovarian cancer.
26. The method of claim 20, wherein the ovarian cancer is high-grade serous ovarian
carcinoma.

27 The method of claim 20, wherein the ovarian caocer is platinumn resistant, high-grade

SErOuUS Ovarian cancer,

28. The method of claim 20, wherein the ovarian cancer has received prior single agent
chemotherapy.
29. The method of claim 20, wherein the subject having ovarian cancer has received no more

than 3 lines of prior lines of therapy.
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30. The method of claim 20, wherein the subject having ovarian cancer has received no more

than 3 lines of prior lines of therapy including at least one line of platinum-coniaining regimen
Y £ g TeL

31 The method of claim 20, wherein the subject having ovarian cancer has received no more

than 4 lines of prior lines of therapy with or without at least one line of platinum-containing

regimen.
32. The method of claim 20, wherein the NSCLU is sub-typed as adenccarcinoma.
33. The method of claim 20, wherein the subject has NSCLC and has recetved prior treatment,

with a platinum-based chemotherapy (cisplatin or carboplatin) and a PD-1 or PD-L1 monoclonal

antibody.



