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BUMANIZED ANTI-LIV] ANTIBODIES FOR THE TREATMENT OF CANCER

CROSS REFERENCE TO RELATED APPLICATIONS

(00817 This application claims the priority benefit of U.5. Provisional Application Nos.
63/084,444, filed September 28, 2020, and 63/243,023, filed September 10, 2021, which are

ncorporated herein by reference in their entireties.
SUBMISSION OF SEQUENCE LISTING AS ASCH TEXT FILE

{80021 The content of the following submission on ASCH text file is incorporated herein by
reference in its entirety: a computer readable form (CRF) of the Sequence Listing (file name:

761682004640SEQLIST.TXT, date recorded: September 27, 2021, size: 2.42 KB).
TECHNICAL FIELD

[3083] The present invention relates to the field of antibody-based cancer therapeutics. In
particular, the present invention relates to the use of humanized anti-LIV1 antibodies and
antigen-binding fragments or antibody-drug conjugates thereof (e.g., LIV1-antibody-drug
conjugates {LIV1-ADCs)) for the treatment of cancer, such as solid tumors, such as, e.g., locally

advanced or metastatic solid tumors (e.g., prostate cancer and melanoma).
BACKGROUND

{30641 LIVI (BLC39A6) is a2 member of the solute carrier family, a multi-span
transmembrane protein with putative zine transporter and metalloproteinase activity. LIV was
first identified as an estrogen-induced gene in the breast cancer cell line ZR-75-1. LIV is
expressed in most subtypes of metastatic breast cancer.

{30851 Cancer remains to be one of the most deadly threats to human health. Inthe U.S,,
cancer affects nearly 1.3 million new patients each year, and is the second leading cause of death
after heart disease, accounting for approximately 1 in 4 deaths. It is also predicted that cancer

may surpass cardiovascular diseases as the number one cause of death within 5 vears. Solid
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tummors are responsible for most of those deaths. Although there have been significant advances
in the roedical treatment of certain cancers, the overall S-year survival rate for all cancers has
iroproved ondy by about 10% in the past 20 years. Cancers, or malignant tamors, metastasize and
grow rapidly in an uncontrolied manoer, making timely detection and treatment extreroely

difficuls.

[0006] Prostate cancer is a form of cancer that develops in the prostate gland. Globally,
prostate cancer i3 the second-most common cancer. It is the fifth-leading cause of cancer-related
death in men. In 2018, it was diagnosed in 1.2 million and caused 359,000 deaths. Prostate cancer
cells can spread by breaking away from a prostate tumor. They can travel through blood vessels or
ivimph nodes to reach other parts of the body. After spreading, cancer cells may attach to other
tissues and grow to form new tumors, causing damage where they land. Many cases are managed
with active surveillance or watchfol waiting. Other treatments way include a combination

of sargery, radiation therapy, hormone therapy, or chemotherapy. The cancer

chemotherapeutic docetaxel has been used as treatment for castration-resistant prostate

cancer {CRPC) with a median survival benefit of 2 to 3 months. A second-line chemuotherapy
treatment is cabazitaxel. A combination of bevacizumab, docetaxel, thalidomide and
prednisone appears effective in the treatmeunt of CRPC. Immunotherapy treatment

with sipuleuncel-T in CRPC increases survival by four months. The second line hormonal
therapy abiraterone increases survival by 4.6 months. Enzalutamide is ancther second line
hormonal agent with a five month survival advantage. Both abiraterone and enzalutamide are
currently in clinical trials in those with CRPC who have not previously received chemotherapy.
More effective treatments for these patients with locally advanced or systemic disease are

needed.

(80871 Melanoma, also known as malignant melanomea, is a type of skin cancer that develops
from the pigment-producing cells known as melanocytes. Melanomas typically occur in the skin
but may rarely occur in the mouth, intestines or eye {uveal melanoma). In women, they most
comumonly occur on the legs, while in men they most cormmonly occur on the back. About 25%
of melanomas develop from moles. Changes in a mole that can indicate melanoma include an

increase in size, irregular edges, change in color, itchiness or skin breakdown. Treatment is
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typically removal by surgery. In those with slightly larger cancers, nearby lymph nodes may be
tested for spread (metastasis). Most people are cured if spread has not occurred. For those in
whom roelanoraa has spread, irnmunotherapy, biologic therapy, radiation therapy or
chemotherapy may improve survival. With treatment, the five-vear survival rates in the United
States are 99% among those with localized disease, 65% when the disease has spread to lyroph
nodes and 25% arvong those with distant spread. Melanoma is the most dangerous type of skin
cancer. Globally, in 2012, it newly occurred 10 232,000 people. To 2015, there were 3.1 million
people with active disease, which resulted in 59,800 deaths. Australia and New Zealand have the
highest rates of melanoma in the world. There are also high rates in Northern Europe and North
America, while it ts Jess common in Asta, Africa and Latin America. In the United States
melanoma occurs about 1.6 times more often in men than women. There are four main types of
melanoma, superficial spreading melanoma, sodular melanoma, lentigo maligna melanoma, and
acral lentiginous melanoma. Chemotherapy drugs such as Dacarbazine have been the backbone
of metastatic melanoma treatment since FDA approval in 1975 however, its efficacy in terms of
survival has never been proven in a randomized controlled trial. Smal-molecule targeted
therapies are also used (o treat melanoma. The main treatments are BRAF, C-

Kit and NRAS inhibitors. BRAF inhibitors, such as vemurafenib and dabrafenib and a MEK
inhibitor trametinib are the most effective, approved treatments for BRAF positive melanoma.
The therapy combination of dabrafenib and trametinib has a 3-vear PES of 23%, and 5-year PFS

of 13%.

FOG08] There is clearly a significant need for effective treatments for solid mmors,
particularly locally advanced or metastatic solid tumors, such as prostate cancer and melanoma.
The present invention meets the need for improved treatment of solid tumors, such as, e.g,,
locally advanced or metastatic solid tumors (e.g., prostate cancer and melanoma) by providing a
highly specific and effective anti-LIV [-antibody-drug conjugate.

{4009} All references cited herein, including patent applications, patent publications, and
scientific literature, are herein incorporated by reference in their entirety, as if each individual

reference were specifically and individually indicated to be incorporated by reference.
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SUMMARY

0016} Provided herein is a cthod of treating a subject having or at risk of having cancer,
comprising administering to the subject a therapeutically effective dose of an antibody or an
antigen-binding fragment thereof that specifically binds human LIV 1, wherein the antibody or
antigen-binding fragrent thereof comprises a heavy chain variable region (HCVR) having at
least 95% identity to SEQ ID NO: 1, and a light chain variable region (LCVR) having at least
95% identity to SEQ ID NO:2, wherein the cancer is prostate cancer. In some ernbodiments, the
cancer is metastatic. In some emnbodiments, the prostate cancer is castration resistant prostate
cancer. In some embodiments, the sabject has not been previously treated with chemotherapy for
the castration resistant prostate cancer. In some ernbodiments, the subject has not been
previously treated with radioisotope therapy. o some embodiments, the subject has been
previously treated with no more than one line of an androgen-receptor targeted therapy. In some
erobodiments, the androgen-receptor targeted therapy is selected from the group consisting of
abiraterone acetate, enzalutamide, apahitamide, and darolutamide. In some embodiments, the
subject does not have a BRCA mutation. In some embodiments, the prostate cancer is an

adenocarcinoma of the prostate.

{6611} Also provided herein is a method of treating a subject having or at risk of having
cancer, comprising administering to the subject a therapeutically effective dose of an antibody or
an antigen-binding fragment thereof that specifically binds human LIV, wherein the antibody or
antigen-binding fragment thereof comprises a heavy chain variable region (HCVR) having at
isast 895% identity to SEQ ID NO:1, and a light chain variable region (LCVR) having at least
05% identity to SEQ 1D NO:2, wherein the cancer is melanoma. In some embodiments, the
cancer is locally advanced unresectable or metastatic. In some embodiments, the subject has not
been previously treated with cytotoxic chemotherapy. In some embodiments, the subject has
been previously treated with no more than 2 prior systemic therapies for advanced disease. In
some embodiments, the melanoma is cutaneous malignant melanoma. In some embodiments, the
subject has been previously treated with an anti-PD-L1 or anti-PD-1 therapy. In some
ernbodiments, the subject was treated with ipilirnumab in combination with the anti-PD-L1 or
anti-PD-1 therapy. In some embodiments, the subject has a BRAF mutation. In some
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emmbodiments, the subject was treated with a BRAF inhibitor prior to being treated with the anti-
PD-L1 or anti-PD-1 therapy. In some embodiments, the sabject was treated with a MEK

inhibitor 1n combination with the BRAF mnhibitor.

{0012} In some embodiments, the heavy chain variable region of the antibody or antigen-
hinding fragment thereof comprises the three cornplementarity determining regions (CDRs) of
SEQ 1D NO:1 and the light chaiun variable region of the antibody or antigen-binding fragment
thereof comprises the three CDRs of SEQ 1D NO:2. In some embodiments, the heavy chain
variable region has at least 98% identity to SEQ ID NO:1 and the light chain variable region has
at least 98% identity to SEQ ID NG:2. In some emnbodiments, the heavy chain variable region
has at least 99% identity to SEQ ID NO:1 and the light chain variable region has at least 99%
identity to SEQ 1D NO:Z. In sore embodiments, the beavy chain variable region comprises the
sequence of SEQ ID NG:1 and the light chain variable region comprises the sequence of SEQ ID
NG:2. In some embodiments, the antibody or antigen-binding fragment thereof is conjugated to

monomethyl auristatin B (MMAE):
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veMMAE.
In some embodiments, a veMMAE (o antibody or antigen-binding fragment thereof ratio is from
about 1 to about 8. In some embodiments, the veMMARE to antibody or antigen-binding fragment
thereof ratio is about 4. In some embodiments, the dose administered is fess than about 200 mg
of the antibody or antigen-binding fragment thereof per treatment cycle. In some embodiments,
the dose is about 1.0 mg/kg of body weight of the subject. In some embodiments, the dose
administered is less than about 100 mg of the antibody or antigen-binding fragment thereof per
treatment cycle. In some embodiments, the dose is about 1.25 mg/kg of body weight of the
subject. in some embodiments, the dose administered is less than about 125 mg of the antibody
or antigen-binding fragment thereof per treatmnent cycle. In some embodiments, the treatmuent
cycle is a Q1W treatment cycle. In some embodiments, In some embodiments, the subject has
been previously treated with one or more therapeutic agents and did not respond to the treatment,
wherein the one or more therapeutic agents is not the antibody or antigen-binding fragment
thereof. In some embodiments, the subject has been previcusly treated with one or more
therapeutic agents and relapsed after the treatment, wherein the one or more therapeutic agents is
not the antibody or antigen-binding fragment thereof. Tn some embodiments, the subject has been
previously treated with one or more therapeutic agents and has experienced disease progression
during treatment, wherein the one or more therapeutic agents is not the antibody or antigen-
binding fragment thereof. In some embodiments, the cancer is an advanced stage cancer. In some

erobodiments, the advanced stage cancer is a stage 3 or stage 4 cancer. In some embodiments,
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the cancer is recurrent cancer. In some embodiments, the cancer is unresectable. In some
emboditoents, the subject received prior treatiment with standard of care therapy {or the cancer
and failed the prior treatruent. In some embodiments, at least about 0.1%, at least about 1%, at
least about 2%, at least about 3%, at least about 4%, at least about 3%, at least about 6%, at least
about 7%, at least about 8%, at Teast about 9%, at least about 10%, at least about 15%, at least
about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%,

least about 45%, at least about 50%, at least about 60%, at least about 70%, or at least about 80%
of the cancer cells express LIV1. In some embodiments, one or more therapeutic effects in the
subject i1s improved after administration of the antibody or antigen-binding fragment thereof
relative to a baseline. In some embodiments, the one or more therapeutic effects is selected from
the group consisting of: size of a tumor derived from the cancer, objective response rate, duration
of response, time to response, progression free survival, overall survival, prostate-specific
antigen {PSA) level, PSA duration of response, and PSA-PFS. In some embodiments, the size of
a tumor derived from the cancer i1s reduced by at least about 10%, at least about 15%, at least
about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at
least about 45%, at least about 50%, at least about 60%, at least about 70%, or at least about 80%
relative to the size of the tumor derived from the cancer before administration of the antibody or
antigen-binding fragment thereof. In some embodiments, the objective response rate is at least
about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at
least about 45%, at least about 50%, at least about 60%, at least about 70%, or at least about
80%. In some embodiments, the subject exhibits progression-free survival of at least about 1
month, at least about 2 months, at least about 3 months, at least about 4 months, at least about 5
months, at least about 6 months, at least about 7 months, at least about § months, at least about 9
months, at least about 10 months, at least about 11 months, at least about 12 months, at least
about eighteen months, at least about two years, at least about three vears, at least about four
years, of at least about five years after administration of the antibody or antigen-binding
fragment thereof. In some embodiments, the subject exhibits overall survival of at least about 1
month, at least about 2 roounths, at least abont 3 months, at least about 4 months, at least about 3
months, at least about 6 months, at least about 7 months, at least about 8 months, at least about 9

months, at least about 10 months, at Ieast about 11 months, at least about 12 months, at least
7
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about eighteen months, at least about two years, at least about three years, at least about four
years, ot at least about five years after adounistration of the antibody or antigen-binding
fragroent thereof. In sore embodiments, the duration of response to the antibody-drag conjugate
1s at least about 1 month, at Teast about 2 months, at least about 3 months, at least about 4
months, at least about 5 months, at least about 6 months, at least about 7 months, at least about 8
months, at least about 9 mounths, at least about 10 mounths, at least abount 11 months, at least abowt
12 roouths, at least about eighteen months, at least about two years, at least about three years, at
ieast about four vears, or at least about five years after administration of the antibody or antigen-
hinding fragroent thereof. In sorne embodiments, the cancer is prostate cancer and the subject’s
PSA level is reduced by at least about 10%, at least about 15%, at least about 20%, at least about
25%, at least about 30%, at least about 35%, at lfeast about 40%, at least about 45%, at least
about 50%, at least about 60%, at least about 70%, or at least about 80% relative to the subject’s
PSA level before administration of the antibody or antigen-binding fragment thereof. In some
embodiments, the cancer is prostate cancer and the subject exhibits PSA progression-free
survival of at least about | month, at least about 2 rwonths, at least about 3 months, at least about
4 months, at least about 5 months, at least about 6 months, at least about 7 months, at least about
& months, at least about 9 months, at least about 10 months, at least about 11 months, at least
about 12 months, at least about eighteen months, at least about two years, at least about three
years, at least about four years, or at least about five years after administration of the antibedy or
antigen-binding fragment thereof. In some embodiments, the cancer is prostate cancer and the
PSA duration of response to the antibody-drug conjugate is at least about | month, at least about
2 months, at least about 3 months, at least about 4 months, at least about 3 months, at least about
6 months, at least about 7 months, at least about 8 months, at least about 9 months, at least about
10 months, at least about 11 months, at least about 12 months, at least about eighteen months, at
least about two years, at least about three years, at least about four years, or at least about five
years after administration of the antibody or antigen-binding fragment thereof. In some
embodiments, the subject has one or more adverse events and is further administered an
additional therapeutic agent to eliminate or reduce the severity of the one or more adverse events.
In some embodiments, the subject is at risk of developing one or more adverse events and is
further adroinistered an additional therapentic agent to prevent or reduce the severity of the one
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or more adverse events. In some embodiments, the one or more adverse events is a grade 3 or
greater adverse event. In some embodiments, the one or more adverse events 15 a serious adverse
event. In some erobodiments, the route of administration for the antibody or antigen-binding
fragment thereof is intravenous infusion. In some ernbodiments, the antibody or antigen-binding
fragroent thereof is administered as a monotherapy. Tn some embodiments, the antibody or
antigen-binding fragment thereof 15 admunistered in combination with a checkpoint inhibitor. In
some embaodiroents, the checkpoint inhibitor 1s an anti-PD-1 antibody, an anti-PD-L1 antibody,
an anti-CTLA4 antibody, B7-DC-Fe, LAG3, or TIM3. In some embodiments, the checkpoint
inhibitor is selected from the group consisting of MEDIO680, AMP-224, nivolumab,
pembrolizumab, pidilizumab, MEDI4736, MPIL3280A, ipilimumab and tremelimumab. In
some embodiments, the checkpoint inhibitor 1s pembrolizamab. In some embodiments, the
antibody or antigen-binding fragment thereof is 1o a pharmaceutical composition comprising the
antibody or antigen-binding fragment thereof and a pharmaceutically acceptable carrier. In some

embodiments, the subject is a huoman.

[G613] Also provided herein is a kit comprising a dosage ranging from about .3 mg/kg o
about 2.8 mg/kg of an antibody or antigen-binding fragment thereof that binds LIV and
instructions for using the antibody or antigen-binding fragment thereof according to any of the

embodiments herein.

[6014] it is to be understood that one, some, or all of the properties of the various
embodiments described herein may be combined to form other embodiments of the present
invention. These and other aspects of the invention will become apparent to one of skill in the
art. These and other embodiments of the invention are further described by the detailed

description that follows.
DETAILED DESCRIPTION

[G015] So that the invention may be more readily understood, certain technical and scientific
terms are specifically defined below. Unless specifically defined elsewhere in this document, all
other technical and scientific terms used herein have the meaning commonly understood by one

of ordinary skill in the art to which this invention belongs.
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L Definitions

[0016] As used herein, including the appended claims, the singular forms of words such as
“a,” “an,” and “the,” include their corresponding plural references unless the context clearly

dictates otherwise.

{0017} An “antibody-drug conjugate” or “ADC” refers to an antibody conjugated to a
cytotoxic agent or cytostatic agent. Typically, antibody-drug conjugates bind to a target antigen
(e.g., LIV1) on a cell surface, followed by internalization of the antibody-drug conjugate into the
cell and subsequent release of the drug into the cell. Tn certain exemplary embodiments, an

antibody-drug conjugate is a LIVI-ADC.

{0818] A “polypeptide” or “polypeptide chain” i3 a polymer of amino acid residues joined by
pepiide bonds, whether produced naturally or synthetically. Polypeptides of less than about 10

amino acid residues are commonly referrved to as “peptides.”

{06819 A “protein” is a macromolecule comprising one ot more polypeptide chains. A
protein may also comprise non-peptidic components, such as carbohydrate groups.
Carbohydrates and other non-peptidic substituents may be added to a protein by the cell in which
the protein is produced, and will vary with the type of cell. Proteins are defined herein in termws
of their amivo acid backbone structures. Substituents such as carbohydrate groups are generally

not specified, but may be present nonetheless.

[B028] The terros “armino-terminal” and “carboxy-terminal” denote positions within
polypeptides. Where the context allows, these terms are used with reference to a particular
sequence or portion of a polypeptide to denote proximity or relative position. For example, a
certain sequence positioned carboxy-terminal to a reference sequence within a polypeptide is
ocated proximal to the carboxy terminus of the reference sequence, but is not necessarily at the
carboxy terminus of the complete polypeptide.

{6621} For purposes of classifying amino acids substitutions as conservative or
nonconservative, the following amino acid sabstitutions are considered conservative
substitations: serine substituted by threonine, alanine, or asparagine; threonine substituted by
proline or sering; asparagine substituted by aspartic acid, histidine, or serine; aspastic acid

10
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substituted by glutamic acid or asparagine; glutamic acid substituted by glutamine, lysine, or
aspartic acid; glotamine substituted by arginine, lysige, or glatarnic acid; histidine substitoted by
tyrosine or asparagine; arginine substituted by lysine or glutarnine; methionine sabstituted by
1solencine, leucine or valine; isoleucine substitoted by lencine, valine, or methionine; leucine
substitnted by valine, isoleucine, or methionine; phenylalanine sabstitited by tyrosine or
tryptophan; tyrosine substitated by tryptophan, histidine, or phenylalanine; proline suhstituted by
threonine; alanine substituted by serive; lysine substituted by glutamic acid, ghutamine, or
arginine; valine substitnted by methionine, isoleucine, or leucine; and tryptophan substituted by
phenylalanine or tyrosine. Conservative substitutions can also mean substitutions between amino
acids in the same class. Classes are as follows: Group I (hydrophobic side chains): Met, Ala, Val,
Leu, He; Group H (neutral hydrophilic side chains): Cys, Ser, Thr; Group 1 (acidic side chaius):
Asp, Glu; Group 1V (basic side chains): Asno, Gln, His, Lys, Arg; Group V {residues influencing

chain orientation): Gly, Pro; and Group VI {aromatic side chains): Trp, Tyr, Phe.

{0822] Two amino acid sequences have “100% amino acid sequence identity” if the amino
acid residues of the two amino acid sequences are the same when aligned for maximal
correspondence. Sequence comparisons can be performed using standard software programs
such as those included in the LASERGENE bioinformatics computing suite, which is produced
by DNASTAR (Madison, Wisconsin). Other methods for comparing two nucleotide or amino
acid sequences by determining optimal alignment are well-known to those of skill in the art.
(See, e.g., Peruski and Peruski, The Internet and the New Biology: Tools for Genomic and
Molecular Research (ASM Press, Inc. 1997); Wu et al. (eds.), “Information Superhighway and
Computer Databases of Nucleic Acids and Proteins,” in Methods in Gene Biotechnology 123-
151 (CRC Press, Inc. 1997); Bishop (ed.}, Guide to Human Genome Computing (Znd ed.,
Academic Press, Inc. 1998).) Two amino acid sequences are considered to have “substantial

9

sequence identity” if the two seguences have at least about 80%, at least about 85%, at about

ieast 90%, or at least about 95% sequence identity relative to each other.
{0023} Percentage sequence identities are determined with antibody sequences maximally
aligned by the Kabat numbering convention. After alignment, if a subject antibody region (e.g.,

the entire variable domain of a heavy or light chain} is being compared with the same region of a
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reference antibody, the percentage sequence identity between the subject and reference antibody
regions i3 the number of positions occapied by the sarne amino acid in both the subject and
reference antibody region divided by the total number of aligoed positions of the two regions,

with gaps not counted, multiplied by 100 to convert to percentage.

[6624] Compositions or methods “comprising” one or more recited eleroents may include
other elernents not specifically recited. For example, a coraposition that comprises antibody may

contain the antibody alone or in combination with other ingredients.

{0025] Designation of a range of values includes all integers within ot defining the range.
[8026] Io antibodies or other proteins described herein, reference to amino acid residues

corresponding to those specified by SEQ 1D NO includes post-translational modifications of

such residues.

{08273 The term “antibody” denotes immunoglobulin proteins produced by the body in
response (o the presence of an antigen and that bind to the antigen, as well as antigen-binding
fragments and engineered variants thereof. Hence, the term “antibody” includes, for example,
intact monocional antibodies (e.g., antibodies produced vsing hybridoroa technology) and
antigen-binding antibody fragments, such as a F(ab'),, a Fv fragment, a diabody, a single-chain
antibody, an scPv fragment, or an scFv-Fe. Gepetically, engineered intact antibodies and
fragments such as chimeric antibodies, humanized antibodies, single-chain Fv fragments, single-
chain antibodies, diabodies, minibodies, Hnear antibodies, multivalent or multi-specific (e.g.,
bispecific) hybrid antibodies, and the like, are also inclnded. Thus, the term “antibody” is used
expansively to include any protein that comprises an antigen-binding site of an antibody and is

capable of specifically binding to its antigen.

[6628] The terry antibody or antigen-binding fragment thereof includes a “conjugated”
antibody or antigen-binding fragment thereof or an “antibody-drug conjugate (ADC)” in which
an antibody or antigen-binding fragment thereof is covalently or non-covalently bound to a
pharmaceutical agent, e.g., to a cytostatic or cytotoxic drug.

FOG29] The term “genetically engineered antibodies™ refers to an antibody in which the
amino acid sequence has been varied from that of the native or parental antibody. The possible

12

wa



WO 2022/067348 PCT/US2021/071609

variations are many, and range from the changing of just one or a few amino acids to the
complete redesign of, for exaraple, the variable or constant region. Changes in the constant
region are, in geuneral, roade to improve or alter characteristics such as, e.g., complement binding
and other effector functions. Typically, changes in the variable region are made to iraprove
antigen-binding characteristics, improve variable region stability, and/or reduce the risk of

INUTRBOZenicity.

[G036] The termn “chimeric antibody” refers to an antibody in which a portion of the heavy
and/or light chain is identical with or homologous to cotresponding sequences in an antibody
derived froro a particular species (e.g., human) or belonging to a particular antibody class or
subclass, while the remainder of the chaiu(s) is identical with or bomologous to corresponding
sequences in an antibody derived from another species (e.g., mouse) or belonging to another
antibody class or subclass, as well as fragments of such antibodies, so long as they exhibit the

desired biological activity.

{0831} An “antigen-binding site of an antibody” is that portion of ag antibody that is
sufficient to bind to its antigen. The minimam such region is typically a variable domain or a
genetically engineered variant thereof. Single domain binding sites can be generated from
camelid antibodies (see Muyldermans and Lauwereys, Mol. Recog. 12: 131-140, 1999; Nguyen
et al., EMBO J. 19:921-930, 2000) or from VH domains of other species to produce single-
domain antibodies (“dAbs,” see Ward et al., Nature 341: 544-346, 1989; US Patent No.
6,248,516 to Winter et al). Commonly, an antigen-binding site of an antibody comprises both a
heavy chain variable {VH) domain and a light chain variable (VL) domain that bind to a common
epitope. Within the context of the present invention, an antibody may include one or more
components in addition to an antigen-binding site, such as, for example, a second antigen-
binding site of an antibody (which may bind to the same or a different epitope or to the same or a
different antigen), a peptide linker, an immunoglobulin constant region, an immuncglobulin
hinge, an amphipathic helix (see Pack and Plackthun, Biochem. 31: 1579- 1584, 1992), a non-
peptide Hnker, an oligonucleotide (see Chaudsi et al., FEBS Letters 450:23-26, 19499), a
cytostatic or cytotoxic drug, and the like, and may be a monomeric or multimeric protein.

Examples of molecules comprising an antigen-binding site of an antibody are known in the art
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and include, for example, Fv, single-chain Fv (scFv), Fab, Fab', F(ab")2, F(ab)c, diabodies,
minibodies, nanobodies, Fab-sclFy fusions, bispecific (scFv)d-1gG, and bispecific (scFv)2-Fab.
(See, e.g., Hu et al, Cancer Res. 36:3055-3061, 1996; Atwell et al., Molecular Immunology 33;
1301-1312, 1896; Carter and Merchant, Curr. Op. Biotechnol. 8:449-454, 1897; Zao et al,,
Protein Engineering 13:361-367, 2000; and Lu et al. | J. bruounol. Methods 267:213-226, 2002.)

{08321 The term “immunoglobulin” refers to a protein consisting of one or more
polypeptides sabstantially encoded by immunoglobulin gene(s). One form of imyounoglobulin
constitifes the hasic stractural unmit of native (i.¢., natural or parental) antibodies in vertebrates.
This form is a tetramer and consists of two identical pairs of immunoglobulin chains, each pair
having one hight chain and one heavy chain. In each pair, the light and heavy chain variable
regions (VE and VH) are together priroarily responsible for binding to an antigen, and the
constant regions are primarily responsible for the antibody effector functions. Five classes of
immunoglobulin protein (JgG, Iga, IgM, Igh, and IgE) have been identified in higher
vertebrates. IgG comprises the major class, and it normally exists as the second most abundant
protein found in plasma. In humans, 1gG consists of four subclasses, designated IgGl, 1g(G2,
IgG3, and Ig(G4. Hach immunoglobulin heavy chain possesses a constant region that consists of
constant region protein domains (CHI, hinge, CH2, and CH3; Ig(G3 also contains a CH4 domain)

that are essentially invariant for a given subclass in a species.

[60G33] DNA sequences encoding human and non-human immunoglobulin chains are known
in the art. (See, e.g., Ellison et al , DNA 1: 11-18, 1981; Eilison et al, Nucleic Acids Res.
10:4071-4079, 1982; Kenten et al., Proc. Natl. Acad. Set USA 79:6661-6665, 1982; Seno et al.,
Mucl. Acids Res. 11 :719-726, 1983; Riechmann et al., Nature 332:323-327, 1988; Amster et al.,
Nucl. Acids Res. 8:2055-2065, 1980; Rusconi and Kohler, Nature 314:330-334, 19¥5; Boss et
al., Nucl. Acids Res. 12:3791-3806, 1984, Bothwell et al., Nature 298:380-382, 1982: van der
Loo et al., Immunogenetics 42:333-341, 1995; Karlin et al., J. Mol. Evol. 22: 195-208, 1985;
Kindsvogel et al.,, DNA 1 :335-343, 1982; Breiner et al., Gene 18: 165-174, 1982; Kondo et al.,
Eur. J. lmmunol. 23:245-249, 1993; and GenBank Accession No. JO0228.) For a review of
immunoglobulin structure and function see Putnam, The Plasma Proteins, Vol V, Academic

Press, Inc., 49-140, 1987; and Padlan, Mol. Tmmunol. 31: 169-217, 1994, The term
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“immunogiobulin” is used herein for its common meaning, denoting an intact antibody, its

component chains, or fragments of chains, depending on the context.

[0034] Full-length immunogiobulin “light chains” (about 25 kDa or 214 amino acids) are
encoded by a variable region gene at the amino-termings (encoding about 110 amino acids) and a
by a kappa or lambda constant region gene at the carboxyl-terminus. Full-length
iurnoglobulin “heavy chains” (about 50 kDa or 446 amino acids) are encoded by a variable
region gene (encoding about 116 amino acids) and a gamma, rou, alpha, delia, or epsilon
constant region gene (encoding about 330 amino acids), the latter defining the antibody’s isotype
as IgG, 1gM, TgA, IgD, or IgE, respectively. Within light and heavy chains, the variable and
constant regions are joined by a “J” region of about 12 or more amino acids, with the heavy
chain also including a “D” region of about 10 more amino acids. (See generally Fundamental

Immunology (Paul, ed., Raven Press, N.Y., 2nd ed. 1989, Ch. 7).

[G035] An tmrounoglobulin light or heavy chain variable region (also referred to herein as a
“light chain variable domain” (VL domain”) or “heavy chain variable domain™ (“VH domain™),
respectively) consists of a “framework™ region interrupted by three “complementarity
determining regions” or “CDRs.” The framework regious serve to align the CDRs for specific
binding to an epitope of an antigen. Thus, the term “CDR” refers to the amino acid residues of
an antibody that are primarily responsible for antigen binding. From amino-terminus to
carboxyi-terminus, both VL and VH domains comprise the following framework (FR) and CDR

regions: FR1, CDRI, FRZ, CDR2, FR3, CDR3, FR4.

[6036] The assignment of amino acids to each variable region domain is in accordance with
the definitions of Kabat, Sequences of Proteins of Immunslogical Interest {National Institutes of
Health, Bethesda, MD, 1987 and 1991). Kabat also provides a widely used numbering
convention {Kabat numbering) in which corresponding residues between different heavy chain
variable regions or between different light chain variable regions are assigned the same number.
CDRs 1, 2 and 3 of a VL domain are also referred to herein, respectively, as CDR-L1, CDR-L2
and CDR-L3. CDRs 1, 2 and 3 of a VH domain are also referred to herein, respectively, as

CDR-Hi, CDR-H2 and CDR-H3. If so noted, the assignment of CDRs can be in accordance

U
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with IMGT® (Lefranc et al,, Developmental & Comparative Immunclogy 27:55-77; 2003) in

liew of Kabat.,

{0837} Numbering of the heavy chain constant region is via the EU index as set forth in
Kabat (Kabat, Sequences of Proteins of Immunological Interest, National Institutes of Health,

Bethesda, MDD, 1987 and 1991).

{B038] Unless the context dictates otherwise, the term “monocional antibody” is not limited
to antibodies produced through hybridoma technology. The term “monoclonal antibody” can
include an antibody that 1s derived from a single clone, jncluding any enkaryotie, prokaryotic or
phage clove. In particolar erobodiments, the antibodies described herein are roonoclonal

antibodies.

[B339] The term “hurnanized VH domain” or “humanized VL domain” refers to an
imvrnoglobulin VH or VL domain corprising some or all CDRs entirely or substantially from a
non-homan donor immunoglobulin (e.g., a mouse or rat) and variable domain framework
sequences entirely or substantially from human immunoglobulin sequences. The non-human
irnmunoglobualin providing the CDRs is called the “donor” and the human immunoglobulin
providing the framework is called the “acceptor.” In some instances, humanized antibodies will
retain some non-human residues within the human variable domain framework regions to
enhance proper binding characteristics {e.g., mutations in the frameworks may be required to

preserve binding affinity when an antibody is humanized).

{38447 A “humanized antibody” is an antibody comprising one or both of a humanized VH
domain and a humanized VL domain. Immunoglobulin constant region(s) need not be present,

but if they are, they are entirely or substantially from human immunoglobulin constant regions.

[G041] A humanized antibody is a genetically engineered antibody in which the CDRs from
a non-human “donor” antibody are grafted into human “acceptor” antibody sequences (see, e.g.,
Cruieen, US 5,530,101 and 5,585,089 Winter, US 5,225,539, Carter, US 6,407,213, Adair, US
5,859,205, and Foote, US 6,881,557}, The acceptor antibody sequences can be, for example, a
mature human antibody sequence, a composite of such sequences, a consensus sequence of

human antibody sequences, or a germline region sequence.
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{0042} Human acceptor sequences can be selected for a high degree of sequence identity in
the variable region frameworks with donor sequences to match canonical forros between
acceptor and dovnor CDRs among other criteria. Thus, a humvanized antibody 1s an antibody
having CDRs entirely or sabstantially from a dovnor antibody and variable region framework
sequences and constant regions, if present, entirely or substantially from human antibody
sequences. Siroilarly, a huroanized heavy chain typically has all three CDR3s entively or
substantially from a donor antibody heavy chain, and a heavy chain variable region framework
sequence and heavy chain constant region, if present, substantially from haman heavy chain
variable region framework and constant region sequences. Sirnilarly, a bumanized light chain
typically has all three CDR5s entirely or substantially from a donor antibody light chain, and a
light chain variable region framework sequence and light chain constant region, if present,

sabstantially from human light chain variable region framework and constant region seguences.

{4043 A CDR in a homanized antibody is substantially from a corresponding CDR in a non-
human antibody when at least about 80%, about 81%, about 82%, about §3%, about 84%, about
&5%, about 86%, about 87%, about 88%, about 89%, about 0%, about 91 %, about 92%, about
93%, abowut 94%, about 95%, abont 96%, about 97%, about 98% or about 99% of corresponding
residues (as defined by Kabat numbering), or wherein about 100% of corresponding residues (as
defined by Kabat numbering), are identical between the respective CDRs. The variable region
framework sequences of an antibody chain or the constant region of an antibody chain are
substantially from a human variable region framework sequence or human constant region
respectively when at least about 0%, about 81%, about 82%, about 83%, about 84%, about
85Y%, about 86%, about 87%, about 8%, about 9%, about 90%, about 91%, about 92%, about
93%, about 94%, about 95%, about 96%, about 97%, about 98% or about 99% of comresponding
residues (as defined by Kabat numbering for the variable region and EU numbering for the
constant region), or about 100% of corresponding residues (as defined by Kabat numbering for
the variable region and EU numbering for the constant region) are identical.

{0044} Although humanized antibodies often incorporate all six CDRs (preferably as defined
by Kabat or IMGT®) from a mouse antibody, they can also be made with fewer than all six

CDRs (e.g., at least 3, 4, or 5) CDRs from a mouse antibody {e.g., Pascalis et al., J. Immunol.
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169:3076, 2002; Vajdos et al,, Journal of Molecular Biology, 320: 415-428, 2002; Iwahashi et
al., Mol. Frnmuonol 36:1079-1091, 1999; Tamura et al, Journal of Imvounology, 164: 1432~ 1441,
2000).

{3045} A CDR 1o a humanized antibody is “substantially from” a corresponding CDR in a
non-homan antibody when at least 60%, at least 5%, at least 90%, at least 95% or 100% of
corresponding residues (as defined by Kabat (or IMGT)) are identical between the respective
CDRs. In particular variations of a humanized VH or VL domain in which CDRs are
substantially froro a nos-human immunoglobulin, the CDRs of the humantzed VH or VL dorain
have no more than six (e.g., no more than five, no more than four, no more than three, no more
than two, or nor more than one) amino acid substitutions (preferably conservative substitutions)
across all three CDRs relative to the corresponding non-human VH or VL CDRs. The variable
region framework seguences of an antibody VH or VL domain or, if present, a sequence of an
immunoglobulin constant region, are “substantially from” a human VH or VL framework
sequence or human constant region, respectively, when at least about 80%, about 1%, about
&2%, about 83%, about 84%, about 85%, about 86%, about 87%, about 8%, about 89%, about
90%, about 91 %, about 92%, about 93%, about 94%, about 95%, about 96%, about 97%, about
98% or about 99% of corresponding residues (as defined by Kabat numbering for the variable
region and BU mumbering for the constant region), or about 180% of corresponding residues (as
defined by Kabat numbering for the variable region and EU numbering for the constant region}
are identical. Hence, all parts of a humanized antibody, except the CDRs, are typically entirely

or substantially from corresponding parts of natural human immunogiobulin seguences.

{0046} Antibodies are typically provided in isolated form. This means that an antibody is
typically at least about 50% w/w pure of interfering proteins and other contaminants arising from
its production or purification but does not exclude the possibility that the antibody is combined
with an excess of pharmaceutical acceptable carrier{s) or other vehicle intended to facilitate its
use. Sometimes antibodies are at least about 60%, about 70%, about 80%, about 90%, about
95% or about 99% w/w pure of interfering proteins and contaminants from production or
purification., Antibodies, inchuding isolated antibodies, can be conjugated to cytotoxic agents

and provided as antibody drug conjugates.
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{0047} Specific binding of an antibody to its target antigen typically refers an affinity of at
feast about 10°, about 107, about 10%, about 10°, or about 10'O ML Specific binding is detectably
higher in magnitude and distinguishable from gou-specific binding occurring to at least one non-
specific target. Specific binding can be the result of formation of bonds between particular
functional groups or particular spatial fit {e.g., lock and key type), whereas vonspecific binding is

typically the result of van der Waals forces.

[G048] The terro “epitope” refers o a site of an antigen to which an antibody binds. An
epitope can be formed from contiguous amino acids or noncontiguous amino acids juxtaposed by
tertiary folding of one or roore proteins. Epttopes formed from contiguous amino acids are
typically retained upon exposure to denaturing agents, e.g., solvents, whereas epitopes formed by
tertiary folding are typically lost upon treatroent with desaturing ageots, e.g., solvents. Ap
epitope typically includes at least about 3, and more usually, at least about 5, at least about 6, at
ieast about 7, or about 8-10 amino acids in a upigue spatial conformation. Methods of
determining spatial conformation of epitopes include, for example, x-ray crystallography and
two-dimensional nuclear magnetic resonance. See, e.g., Epitope Mapping Protocols, in Methods

i Molecular Biology, Vol. 66, Glenn E. Morris, Ed. (1996).

[(049] Antibodies that recognize the same or overlapping epitopes can be identified in a
simple tmmunoassay showing the ability of one antibody to compete with the binding of another
antibody to a target antigen. The epitope of an antibody can also be defined by X-ray

crystaliography of the antibody bound (o its antigen to identify contact residues.

{0056 Alternatively, two antibodies have the same epitope if all amino acid mutations in the
antigen that reduce or eliminate binding of one antibody reduce or eliminate binding of the other
{provided that such mutations do not produce a global alteration in antigen structure). Two
antibodies have overlapping epitopes if some amino acid mutations that reduce or eliminate

binding of one antibody reduce or eliminate binding of the other antibody.

{00511 Competition between antibodies can be determined by an assay in which a test
antibody inhibits specific binding of a reference antibody to a common antigen (see, e.g.,
Junghans et al., Cancer Res. 50: 1495, 1990). A test antibody competes with a reference

antibody if an excess of a test antibody inhibits binding of the reference antibody.
19



WO 2022/067348 PCT/US2021/071609

[G052] Antibodies identified by competition assay {competing antibodies) include antibodies
that bind to the sarne epitope as the reference antibody and antibodies that hind to an adjacent
epitope sufficiently proximal to the epitope bound by the reference antibody for steric hindrance
to occur. Antibodies identified by a competition assay also include those that indirectly compete
with a reference antibody by causing a conformational change in the target protein thereby
preventing binding of the reference antibody to a different epitope than that bound by the test

antibody.

{0853] An antibody effector fanction refers to a function contributed by an Fc region of an
Ig. Sach fusctions can be, for example, antibody-dependent cellular cytotoxicity (ADCO),
antibody- dependent cellular phagocytosis (ADCP), or complement-dependent cytotoxicity
(CDC). Such function can be affected by, for example, binding of av Fe region to an Fc receptor
on an immune cell with phagoceytic or Iytic activity or by binding of an Fc region to components
of the complement system. Typically, the effect(s) mediated by the Fe-binding cells or
complement components resulf in inhibition and/or depletion of the LIV 1-targeted cell. Fe
regions of antibodies can recrnit Fe receptor (FeR)-expressing cells and juxtapose thern with
antibody-coated target cells. Cells expressing surface FeR for 1gGs inchuding FoyRIH (CD16),
FoyRIE(CD32) and FoyRI (C64) can act as effector cells for the destruction of Ig(G-coated
cells. Such effector cells include monocytes, macrophages, natural killer (NK) cells, nentrophils
and eosinophils. Engagement of FoyR by 1gG activates ADCC or ADCP. ADCC is mediated by
CD16+ effector cells through the secretion of membrane pore-forming proteins and proteases,
while phagocytosis is mediated by CD32+ and CD64+ effector cells (see Fundamental
Immunology, 4% ed., Paul ed., Lippincott-Raven, N.Y., 1997, Chapters 3, 17 and 38; Uchida et
al., I. Exp. Med. 199:1659-69, 2004; Akewanlop et al., Cancer Res. 61:4061-65, 2001; Watanabe
et al., Breast Cancer Res. Treat. 53: 199-207, 1999),

00541 In addition to ADCC and ADCP, Fc regions of cell-bound antibodies can also

activate the complement classical pathway to elicit CDC. Clg of the complement system binds
to the Fe regions of antibodies when they are complexed with antigens. Binding of Clg to cell-
bound antibodies can initiate a cascade of events involving the proteoivtic activation of C4 and

2 to generate the C3 convertase. Cleavage of C3 to C3b by C3 convertase enables the
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activation of terminal complement components including CSh, C6, C7, C8 and C9. Collectively,
these proteins forra membrane-attack complex pores on the antibody-coated cells. These pores
disrupt the cell membrane jntegrity, killing the target cell (see Irnmunobiology, 67 ed., Janeway

et al, Garland Science, N. Y., 2005, Chapter 2).

[GB55] The terra “antibody-dependent cellular cytotoxicity” or “ADCC” refers to a
mechanism for inducing cell death that depends on the interaction of antibody-coated target cells
with inumune cells possessing lytic activity (also referred to as effector cells). Such effector cells
include natural killer cells, monocytesfroacrophages and neutrophils. The effector cells attach to
an Fc region of Ig bound to target cells via their antigen-combining sites. Death of the antibody-
coated target cell oceurs as a result of effector cell activity. In certain exemplary embodiments,
an anti-LIVE IgGl antibody of the invention mediates equal or increased ADCC relative to a

parental antibody and/or relative to an anti-LIV1 IgG3 antibody.

[G056] The terro “antibody-dependent cellular phagocytosis” or “ADCP” refers to the
process by which antibody-coated cells are internalized, either v whole or in part, by phagocytic
immune cells (e.g., by macrophages, neutrophils and/or dendritic cells) that bind to an Fc region
of Ig. In certain exemplary embodiments, an anti-LIV1 IgGl antibody of the invention mediates
equal or increased ADCP relative to a parental antibody and/or relative to an anti-LIV1 [gG3

antibody.

{08571 The term “complement-dependent cytotoxicity” or “CDC” refers to a mechanism for
inducing cell death in which an Fe region of a target-bound antibody activates a series of

enzymatic reactions culminating in the formation of holes in the target cell membrane.

{3O58] Typically, antigen-antibody complexes such as those on antibody-coated target celis
bind and activate complement component {lq, which in turn activates the complement cascade
leading to target cell death. Activation of complement may also result in deposition of

complement components on the target cell surface that facilitate ADCC by binding complement

receptors {e.g., CR3) on leukocytes.

[0059] A “cytotoxic effect’” refers to the depletion, elimination and/or kifling of a target cell.

A “cytotoxic agent” refers to a compound that has a cytotoxic effect on a cell, thereby mediating
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depletion, elimination and/or killing of a target cell. In certain embodiments, a cytotoxic agent is
conjugated to an antibody or administered in combination with an antibody. Suitable cytotoxic

agents are described further herein.

{3060} A “cytostatic effect” refers to the inhibition of cell proliferation. A “cytostatic agent”
refers to a compouund that has a ceytostatic effect on a cell, thereby mediating inhibition of growth
and/or expansion of a specific cell type and/or subset of cells. Suitable cytostatic agents are

described further herein.

{0861} The term “patient” or “subject” 1nchudes human and other rnammalian subjects such
as non-huran primates, rabbits, rats, mice, and the like and travsgenic species thereof, that

receive either prophylactic or therapeutic treatroent.

83621 The terro “effective amouant,” in the context of treatment of a LIV I-expressing
disorder by administration of an anti-LIV | antibody or antigen-binding fragment thereof {e.g., a
LIVI-ADC) as described herein, refers to an aroount of such antibody or antigen-binding
fragment thereof that is sufficient to inhibit the occurrence or ameliorate one or more symptoms
of a LIVi-related disorder (e.g., a LIV l-expressing cancer). An effective amount of an antibody
is administered in an “effective regimen.” The term “effective regimen” refers to a combination
of amount of the antibody being administered and dosage frequency adequate to accomplish
prophylactic or therapeutic treatment of the disorder {(e.g., prophylactic or therapeutic treatment

of a LIV1-expressing cancer).

{3963] The term “pharmacenticaily acceptable” means approved or approvable by a
regulatory agency of the Federal or a state government or listed in the U.S. Pharmacopeia or
other generally recognized pharmacopeia for use in amimals, and more particularly in humans.
The term “pharmaceutically compatible ingredient” refers to a pharmaceutically acceptable
diluent, adjuvant, excipient, or vehicle with which an anti-LIV1 antibody {e.g., a LIVIi-ADC) is

formulated.

{0064} The phrase “pharmaceutically acceptable salt,” refers to pharmaceutically acceptable
organic or inorganic salts. Exemplary salts include sulfate, citrate, acetate, oxalate, chloride,

bromide, iodide, nitrate, bisulfate, phosphate, acid phosphate, isonicotinate, lactate, salicylate,
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acid citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate, succinate, maleate,
gentisinate, fumarate, gluconate, glucuronate, saccharate, formate, benzoate, glutamate,
methanesalfonate, ethanesulfonate, benzenesulfonate, p toluenesuifonate, and pamoate (ie., 1,1-
methylene bis-(2 hydroxy-3-naphthoate) salts. A pharmaceutically acceptable salt may further
cornprise an additional molecule sach as, e.g., an acetate ion, a succinate ion or other counterion.
A counterion may be any organic or inorganic moiety that stabilizes the charge on the parent
corppound. Furthermore, a pharmaceutically acceptable salt may have more than one charged
atom in its structure. Instances where multiple charged atoms are part of the pharmaceutically
acceptable salt can have multiple counter 1ons. Hence, a pharmaceutically acceptable salt can

have gne oy more charged atoms and/or one or more counterion.

[3065] A “platimam-based therapy” refers to treatroent with a platinom-based agent. A
“platinem-based agent” refers to a molecule or a composition comprising a molecule containing
a coordination complex comprising the chemical element platinom and useful as a chemotherapy
drug. Platinum-based agents generally act by inhibiting DNA synthesis and some have
alkylating activity. Platinom-based agents encompass those that are currently being used as part
of a chemotherapy regimen, those that are currently in development, and those that may be

developed in the future.

[B8066] Unless otherwise apparent from the context, when a value is expressed as “about” X

or “approximately” X, the stated valee of X will be understood to be accurate to £10%.

fB0671 Solvates in the context of the invention are those forms of the compounds of the
invention that form a complex in the solid or liquid state through coordination with solvent
molecules. Hydrates are one specific form of solvates, in which the coordination takes place
with water. In certain exemplary embodiments, selvates in the context of the present invention

are hydrates.

{i. Anti-LIV1 Antibodies, Antigen-Binding Fragments and Antibody-Drug

Conjugates

[G068] The present invention provides isclated, recombinant and/or synthetic human,

primate, rodent, mammalian, chimeric, humanized and/or CDR-grafted antibodies and antigen-
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binding fragments and antibody-drug conjugates (e.g., a LIV1-ADC) thereof, as well as
compositions and nucleic acid molecules comprising at least one polynucleotide encoding at
least a portion of one antibody molecule. The present invention further inclades, but is not
fimited to, methods of making and using such nucleic acids and antibodies inclading diagnostic
and therapeutic compositions, methods and devices. Tn certain exemplary embodiments,
humanized anti-LIV1 IgGl antibodies are provided. In other exemplary ernbodiments,

homanized anti-LIV] IgGl antibody-drug conjugates are provided.

{3869] In some embodiments, the invention provides an antibody-drag conjugate for the
treatmuent of cancer. In some embodiments, the antibody-drug conjugate comprises an antibody

conjugated to an auristatin. In some embodiments, the auristatin i1s a monomethy! auristatin. In

some embodirents, the monomethyl aoristatin is monomethyl auristatin B,

FBO783] Unless otherwise indicated, an anti-LIV i-antibody drag conjugate (i.e., a LIVI-ADC)

includes an antibody specific for the haman LIV protein conjugated to a eytotoxic agent.

fBB71] SON-LIVIA is an anti-LIV 1 humanized antibody (also referred to as hLIV22) which
is conjugated to monomethyl auristatin B (MMAE) via a protease-cleavable linker (1.e., a valie-
citrulline linker). Upon binding to a LIV expressing cell, SGN-LIVIA is internalized and

releases MMAE, which disrupts microtubulin and induces apoptosis. SGN-LIV 1A is also known

as ladiratuzumab vedotin.

FO372] SGN-LIVIA comprises a humanized form of the mouse BR2-22a antibody, described
iy US Patent No. 9,228,026, Methods of making the SGN-LIV1A antibody are also disclosed in
1S Patent No. 9,228,026, which is iscorporated hergin by reference in #s entirety for all

parposes.

[G673] The amino acid sequence of the heavy chain variable region of SGN-LIVIA s
provided herein as SEQ 1D NO: L. The amino acid sequence of the light chain variable region of
SGN-LIVIA is provided herein as SEQ ID NO: 2. Synthesis and conjugation of the drag linker
veMMAE (shown below: also referred to as 1006) are further described in US Patent No.
5,228,026 and US Patent Pub. No. 2005/0238649, which are incorporated herein by reference in

their entireties for all purposes.
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Table 1. BCVR of SGN-LIVIA SEQID NO: 1)

Gln Val Gln Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Leun Thr He Glu Asp Tyr
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gin Gly Leu Gin Trp Met
Gly Trp He Asp Pro Glu Asn Gly Asp Thr Glu Tyr Gly Pro Lys Phe
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Tle Asn Thr Ala Tyr
Met Glo Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
Ala Val His Asn Ala His Tyr Gly Thr Trp Phe Ala Tyr Trp Gly Gln

Gly Thr Leu Val Thr Val Ser Ser

Table 2. LCYR of SGN-LIVIA SE( ID NG: 2).

Asp Val Val Met Thr Gin Ser Pro Leu Ser Lea Pro Val Thr Leu Gly
Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
Ser Gly Asn Thr Tyr Leu Glu Trp Tyr Gln Gin Arg Pro Gly Gin Ser
Pro Arg Pro Leua He Tyr Lys He Ser Thr Arg Phe Ser Gly Val Pro
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gln Gly
Ser His Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys

Arg

{0074} According to certain exemplary embodiments, a LIV1-ADC comprises monomethyl

auristatin E (MMAE) (PubChem CID: 53297465}
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MMAE

{0875] According to certain exemplary embodiroents, a LIVI-ADC comprises veMMAER
conjugated thereto. veMMARE is a drug-linker conjugate for ADC with potent anti-tumor activity
comprising the anti-mitotic agent, MMAE, linked via the lysosomally cleavable dipeptide valine-

citralline {(vo):

RN

yeMMAE.

1.8, Patent No. 9,228,026 discloses methods for conjugating veMMAE to hLIV2Z.
{4076} A veMMAE-antibody conjugate {e.g., a LIV1-ADC) according to certain exemmplary
embodiments is set forth below.
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fBB771 According to certain exemplary embodiments, a veMMAE-antibody conjugate {e.g.,
a LIVI-ADC) is provided as set forth above, wherein Ab may include an anti-LIV] antibody or
antigen-binding fragment thereof (e.g., BLIV22), and wherein p may be any integer from about 1
to about 8. In some embodiments, a veMMARE-antibody conjugate {e.g., a LIV1-ADC) is
provided as set forth above, wherein Ab may include an anti-LIV ] antibody or antigen-binding
fragment thereof {e.g., hLIV22), and wherein p is |, representing a veMMAE to antibody or
antigen-binding fragment thereof ratio of 1. In some embodiments, a veMMAE-antibody
conjugate {e.g., a LIV1-ADC) is provided as set forth above, wherein Ab may include an anti-
LIV1 antibody or antigen-binding fragment thereof (e.g., hLIV22), and whereinp is 2,3, 4, §, 6,
7,8, 9, or 10, representing a veMMAE to antibody or antigen-binding fragment thereof ratio
(also known as a “Dirug-to-Antibody Ratio” or “DAR”0f2,3,4,5,6,7, 8, 9, or 10,
respectively. Accordingly, in some embodiments, a veMMAE-antibody conjugate (e.g., a LIV1-
ADC) is provided as set forth above, wherein a veMMARE to antibody or antigen-binding
fragment thereof ratio is 1,2, 3,4, 5,6, 7, 8, 9, or 10. In certain exemplary embodiments, a
veMMAE-antibody conjugate (e.g., a LIV1-ADC) is provided as set forth above, wherein Ab
may include an anti-LIV1 antibody or antigen-binding fragment thereof (e.g., hLIV22), and
wherein p is 4, representing a veMMAE to antibody or antigen-binding fragrent thereof ratio of
4. Accordingly, in certain exemplary erobodiments, a veMMAE-astibody conjugate (e.g., a
LIVI-ADC) s provided as set forth above, wherein a veMMAE to antibody or antigen-hinding

fragment thereof ratio is 4.

[6478] SGN-LIVIA can be administered to subjects at a level that inhibits cancer cell

growth, while at the same time is tolerated by the subject.
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[G079] In certain exemplary embodiments, an anti-LIV1 antibody or antigen-binding
fragment thereof comprises CDRs from an HCVR set forth as SEQ 1D NO: | and/or CDRs from
an LCVR set forth as SEQ D NGO: 2. In certain exermaplary embodirnents, an anti-LIVI antibody
or antigen-binding fragrment thereof comprises an HCVR set forth as SEQ D NO: | and/or an
LCVR set forth as SEQ ID NG: 2. In other erobodiments, an anti-LIV] antibody or antigen-
binding fragment thereof comprises an HCVR / LCVR pair SEQ ID NO: 1 /SEQIDNO: 2. In
other erobodiments, an anti-LIV] antibody or antigen-binding fragment thereof comprises an
HCVR that has at least about 80% homology or identity (e.g., 80%, 85%, 90%, 91%, 92%, 93%,
94%, 953%, 96%, 97%, 98% or 99%) to SEQ ID NO: 1 and/or comprises an LCVR that has at
ieast about 80% homology or identity (e.g., 80%, 85%, 0%, 91%, 92%, 93%, 94%, 895%, 96%,

97%, 98% or 99%) to SEQ 1D NO: 2.

{30831 Antibodies and antigen-binding fragments thereof and antibody-drug conjugates
described herein (e.g., anti-LIV1 antibodies or LIVI-ADCs) can be expressed in a modified
form. For instance, a region of additional amino acids, particularly charged amino acids, can be
added to the N-terminus of an antibody or an antigen-binding fragment thereot or antibody-dmg
conjugates {e.g., a LIVI-ADC) to improve stability and persistence in the host cell, during
purification, or during subseguent handling and storage. Also, peptide moieties can be added to
an antibody or an antigen-binding fragment thereof or antibody-drug conjugates (e.g., a LIV1-
ADC) of the present invention to facilitate purification. Such regions can be removed prior to
final preparation of an antibody molecule or at least one fragment thereof. Such methods are
described in many standard laboratory manuals, such as Sambrook, supra; Ausubel, et al,, ed,,

Current Protocols In Molecular Biology, John Wiley & Sons, Inc., NY, N.Y. (1987-2001).

[0081] The antibodies or antigen-binding fragments thereof or antibody-drug conjugates
(e.g., anti-LIV] antibodies or LIV1-ADCs) described herein typically bind the target antigen
{e.g., LIV1) with an equilibrium binding constant of about £1 pM, e.g., about 100 nM, about
=10 nM, or about =1 nM, as measured using standard binding assays, for example, a Biacore-

based binding assay.
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[G082] Antibody molecules of the present invention may be characterized relative to a
reference anti-LIV1 antibody, for example, BR2-22a. Antibody BR2-22a 1s described 1o U.S.

8,591,863 and is commercially available from American Type Culture Collection.

Antibody-Drug Coniugates

[8083] In certain embodiments, the antibodies of the invention (e.g., anti-LIV1 antibodies)
can be conjugated to a drug to form antibody-drag conjugates (ADCs).  An exerplary anti-
LIVI-ADC antibody is SGN-LIV1A. Particular ADCs may corprise cytotoxic agents {e.g.,
chemotherapeutic agents), prodrag converting enzymes, radioactive isotopes ot coropounds, or
toxins {these moieties being collectively referred to as a therapeutic agent). For example, an
ADC can be conjugated to a cytotoxic agent such as a chemotherapeutic agent, or a toxin {e.g., a
cytostatic or eytocidal agent such as, for exarople, abrin, ticin A, pseudomonas exotoxin, or
diphtheria toxin). Examples of useful classes of cytotoxic agents include, for example, DNA
minor groove binders, DNA replication inhibitors, chemotherapy sensitizers, DNA alkylating
agents, and tubulin inhibitors. Other exerplary classes of cytotoxic agents inclhude
anthracyclines, auristatins, camptothecins, duscarmycins, etoposides, maytansinoids and vinca
alkaloids. Some exemplary cytotoxic agents include auristatins {e.g., auristatin T, auristatin E,
AFP, monomethyl auristatin F (MMAF), lipophilic monomethy aurstatin ¥, monomethyl
auristatin E {(MMAE)), DNA minor groove binders {(e.g., enediynes and lexitropsins),
duocarmycins, taxanes {e.g., paclitaxel and docetaxel}, vinca alkaloids, nicotinamide
phosphoribosyltranferase inhibitor (NAMPTI), tubulysin M, doxorabicin, morpholing-

doxorubicin, and cyanomorpholino-doxorubicin.

{0084} The cytotoxic agent can be a chemotherapeutic such as, for example, doxorubicin,
paclitaxel, melphalan, vinca alkaloids, methotrexate, mitomycin C or etoposide. The agent can
alse be a CC-1065 analogue, calicheamicin, maytansine, an analog of dolastatin 18, rhizoxin, or

palytoxin.

fOO851Y The cytotoxic agent can also be an auristatin. The auristatin can be an auristatin E
derivative is, e.g., an ester formed between auristatin E and a keto acid. For example, auristatin E

can be reacted with paraacetyl benzoic acid or benzoyivaleric acid to produce AEB and AEVB,

respectively. Other typical auristatins include auristatin T, AFP, MMAF, and MMAE. The
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synthesis and structure of various auristating are described in, for example, US 2005-0238649

and US2006-0074008.

[8886] The cytotoxic agent can be a DNA minor groove binding agent. (See, e.g., U.S.
Patent No. 6,130,237.) For example, the roinor groove binding agent can be a CBI compound or

an enediyue {e.g., calicheamicin).

{0087} The cytotoxic or cytostatic agent can be an anti-tubulin agent. Examples of anti -
tubulin agents include taxanes (e.g., Taxol® (paclitaxel), Taxotere® (docetaxel)), T67 (Tularik),
vinca alkyloids (e.g., vincristine, vinblastine, vindesine, and vinorelbine), and auristatins {e.g.,
auristatin B, AFP, MMAF, MMAE, AEB, AEVE). Other suitable antitubulin agents include, for
example, baccatin derivatives, taxane analogs (e.g., epothilone A and B), nocodazole, colchicine
and colcimid, estramustineg, cryptophysins, cemadotin, mavtansinoids, combretastatins,

discodermoide and eleuthrobin.

[G088] The cytotoxic agent can be a maytansinoid, another group of anti-tubulin agents (e.g.,
DML, DM2Z, DM3, DM4). For example, the maytansinoid can be maytansine or a maytansine
containing drug linker such as DM-1 or DM-4 (InununoGen, Inc.; see also Chari et al., 1992,

Cancer Res.).

[G089] An ADC can be conjugated to a pro-drug converting enzyme. The pro-drug
converting enzyme can be recombinantly fused to the antibody or chemically conjugated thereto
asing known methods. Exemplary pro-drug converting enzymes are carboxypeptidase G2, beta-
glucuronidase, penicillin-V-amidase, penicillin-G-amidase, -lactamase, B-glucosidase,

nitroreductase and carboxypeptidase A.

{30946] Technigues for conjugating therapeutic agents to proteins, and in particalar to
antibodies, are well-known. (See, e.g., Alley et al,, Current Opinion in Chemical Biology 2010
14: 1-9; Senter, Cancer ., 2008, 14(3): 154-169.) The therapeutic agent can be conjugated in a
manner that reduces its activity unless it is cleaved off the antibody (e.g., by hydrolysis, by
proteolytic degradation, or by a cleaving agent). In some aspects, the therapeutic agent is
attached to the antibody with a cleavable linker that is sensitive to cleavage in the intracellular

environment of the LIV l-expressing cancer cell but is not substantially sensitive to the
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extracellular environment, such that the conjugate is cleaved from the antibody when it is
mternalized by the LIV i-expressing cancer cell {e.g., in the endosomal or, for exaraple by virtue
of pH sensitivity or protease sensitivity, in the lysosomal environment or in the caveolear
environment). In some embodiments, the therapeutic agent can also be attached to the antibody

with a non-cleavable linker.

{08911 In certain exemplary embodiments, an ADC can include a linker region between a
cytotoxic or cytostatic agent and the antibody. As noted supra, typically, the linker can be
cleavable under intracellular conditions, such that cleavage of the Hoker releases the therapeutic
ageunt fromo the antibody in the intracelinlar environment (e.g., within a lysosoroe or endosome ot
caveolea). The linker cau be, e.g., a peptidyl linker that is cleaved by an intracellular peptidase
or protease enzyrne, including a lysosomal or endosomal protease. Cleaving agents can include
cathepsins B and D and plasmin (see, e.g., Dubowchik and Walker, Pharm. Therapeutics 83:67-
123, 1999). Most typical are peptidyl linkers that are cleavable by enzymes that are present in
LIV l-expressing cells. For example, a peptidyl linker that is cleavable by the thiol-dependent
protease cathepsin-B, which is highly expressed in cancerous tissue, can be used {e.g., a linker

comprising a Phe-Leu or a Val-Cit peptide).

[G092] A cleavable linker can be pH-sensitive, i.e., sensitive to hydrolysis, at certain pH
values. Typically, a pH-sensitive linker is hydrolyzable under acidic conditions. For example,
an acid- labile hinker that is hydrolyzable in the lysosome {e.g., a hydrazone, semicarbazone,
thiosemicarbazone, cis-aconitic amide, orthoester, acetal, ketal, or the like) can be used. (See,
e.g., U.S. Patent Nos. 5,122,368; 5,824,805, 5,622,929; Dubowchik and Walker, Pharm.
Therapeutics 83:67-123, 1999; Neville et al, Biol. Chem. 264: 14653-14661, 1989.) Such linkers
are relatively stable under neutral pH conditions, such as those in the blood, but are unstable at

below pH 5.5 or 5.0, the approximate pH of the lysosome.

[6093] Other linkers are cleavable under reducing conditions {e.g., a disulfide linker).
Disulfide linkers include those that can be formed using SATA (N-succinimidyl-S-
acetylthioacetate), SPDP (N-succinimidyl-3-(2-pyridyldithio)propionate), SPDB (N-
succinimidyl-3-(2-pyridyldithioYbutyrate) and SMPT (N-succinimidyl-oxycarbonyl-alpha-
methyl-alpha-(2-pyridyl-dithic)toluene), SPDB and SMPT. (See, ¢.g., Thorpe et al. , Cancer
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Res. 47:5924-5931, 1987; Wawrzynczak et al., In Immunoconjugates: Antibody Conjugates in
Radioirnagery and Therapy of Cancer {C. W. Vogel ed., Oxford UL Press, 1987, See also U.S.
Patent No. 4,880,935.)

[8094] A linker can also be a malonate Hoker (Johnson et al., Anticancer Res. 15; 1387- 93,
19935}, a maleimidobenzov! linker (Lau et al., Bioorg-Med-Chem. 3: 1299-1304, 1995), ora 3'-

N-amide analog (Lau et al., Bioorg-Med-Chern. 3: 1305-12, 1995).

[B395] A linker also can be a non-cleavable linker, such as a maleimido-alkylene or
maletmide-aryl Hnker that 1s directly attached to the therapeutic agent and released by proteolytic

degradation of the antibody.

{0896] Typically, a linker i5 not substantially sensitive to the extracellular environroent,
meaning that no roore than about 20%, typically no more than about 13%, more typically no
more than about 10%, and even more typically no more than about 5%, vo more than about 3%,
or no more than about 1% of the linkers in a sample of the ADC are cleaved when the ADC is
present in an extracellalar environment (e.g., in plasma). Whether a linker is not substantially
sensitive to the extracellular envivonment can be determined, for exarople, by incubating
independently with plasma both {a) the ADC (the “ADC sample”) and (b) an egual molar
amount of unconjugated antibody or therapeutic agent (the “countrol sample™) for a predetermined
time period {e.g., 2, 4, 8, 16, or 24 hours) and then comparing the amount of unconjugated
antibody or therapeutic agent present in the ADC sample with that present in control sample, as

measured, for example, by high performance higuid chromatography.

{64971 A linker can also promote cellular internalization, e.g., when conjugated to the
therapeutic agent (i.e., in the milien of the hinker-therapeutic agent moiety of the ADC or ADC
derivate as described herein). Alternatively, the linker can promote celhilar internalization when
conjugated to both the therapeutic agent and the antibody (i.2., in the milieu of the ADC as

described herein).

[0098] An antibody (e.g., anti-LIV1 antibody} can be conjugated to a linker via a heteroatom
of the antibody. These heteroatoms can be present on the antibody in its natural state or can be

introduced into the antibody (e.g., anti-LIV1 antibody). In some aspects, the antibody (e.g., anti-
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LIV antibody) will be conjugated fo the linker via a sulfur atom of a cysteine residue. Methods

of conjugating linker and drug-linkers to antibodies are known in the art.

[0899] Exempiary antibody-drug conjugates include auristatin based antibody-drug
conjugates meaning that the drug component is an auristatin drug. Auristating bind tobulin, have
been shown to interfere with microtubule dynarnics and nuclear and cellular division, and have
anticancer activity. Typically the auristatin based antibody-drug conjugate comprises a linker
between the auristatin drog and the antibody (e.g., anti-LIV 1 antibody). The linker can be, for
example, a cleavable linker (e.g., 2 peptidy] Hoker) or a non-cleavable linker {e.g., linker released
by degradation of the antibody). Auristatins inchide MMAF and MMAE. The synthesis and
structure of exemplary auristating are described in U.S. Pat Nos. 7,659,241, 7 498,298,
7,968,687, and U.S. Pub. Nos. 2009/01 11756 and 2009/0018086, each of which is incorporated

herein by reference in its entirety and for all purposes.

(G100} To certain erobodiments, an antibody or antigen-binding fragment thereof can be
conjugated to a drug to form an antibody-drag conjugate (ADC) and may have a ratio of drug
moieties per antibody of about | to about 8. In certain embodiments, an antibody or antigen-
binding fragment thereof {e.g., anti-LIVI antibody) can be conjugated to a drug to form an ADC
and may have a ratio of drug moieties per antibody of about 2 to about 3. In some embodiments,
the ratio of drug moieties per antibodyis 1, 2,3, 4, 5,6, 7, 8, 9, or 1{. In certain exemplary
ernbodiments, an anti-LIV] antibody or antigen-binding fragment thereof can be conjugated to a
drug to form an ADC and have a ratio of drug moieties per antibody of about 4. In some
embodiments, the average number of drug moieties per antibody in a population of antibody-
drug conjugates is about 1 to about &. In some embodiments, the average number of drug
moieties per antibody in a population of antibody-drug conjugates is about 4. Methods of
determining the ratio of drug moieties per antibody or antigen-binding fragment thereof of an

ADC are readily known to those skilled in the art.
Iif.  Therapeutic Applications
[¢161] The invention provides methods of treating cancer. In cancer cells express LIV, In

one aspect, the invention provides the use of humanized anti-LIV1 antibodies and antigen-

binding fragments or conjugates thereof (e.g., anti-L1V l-antibody-drug conjugates (anti-LIV1-
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ADCs}) for the treatment of cancers, such as solid tumors, such as, e.g., locally advanced or

metastatic solid turnors {e.g., prostate cagcer and roelanoraa).

[¢4102] As used herein, the terms “subject’” and “patient” refer to organisms to be treated by
the methods of the present invention. Such organisms preferably include, but are not limited to,
marnmals {e.g., murines, siroians, eguines, bovines, porcines, canines, felines, and the like), and

59 4<,

more preferably inclades humans. As used herein, the terros “treat,” “treatment” and “treating”
include any effect, e.g., lessening, reducing, modalating, arveliorating or eliminating, that results
1n the improvement of the condition, disease, disorder, and the like, or ameliorating a symptom
thereof, such as for exarple, reduced mumber of cancer cells, reduced tamor size, reduced rate of

cancer cell infiltration into peripheral organs, or reduced rate of tumor metastasis or tumor

growth.

81031 Positive therapeutic effects in cancer can be measured in a number of ways (See, W.
A. Weber, J. Null. Med. 50:15-105 (2009); Eisenhaner et al., supra). To certaiv exemplary
embodiments, response to an anti-LIV1 antibody or an antigen-binding fragment thereof (e.g., a
LIVI-ADC) 1s assessed using RECIST 1.1 criteria. In some embodiments, the treatroent
achieved by a therapeutically effective amount is any of a partial respounse (PR), a complete
response ({CR), progression free survival (PES), disease free survival {DFS), objective respouse
(OR) or overall survival (OS). The dosage regimen of a therapy described herein that is effective
{0 treat a cancer patient may vary according to factors such as the disease state, age, and weight
of the patient, and the ability of the therapy to elicit an anti-cancer response in the subject. While
an embodiment of the treatment method, medicaments and uses of the present invention may not
be effective in achieving a positive therapeutic effect in every subject, it shouid dosoin a
statistically significant number of subjects as determined by any statistical test known in the art
such as the Student’s t-test, the chi’-test, the U-test according to Mann and Whitney, the Kruskal-

Wallis test (H-test), Jonckheere-Terpstra-test and the Wilcoxon-test.
1041 “RECIST 1.1 Response Criteria” as used herein means the definitions set forth in
Hisenhauer et al., E. A. et al,, Bur. ] Cancer 45:228-247 (2009) for target lesions or non-target

iesions, as appropriate, based on the context in which response is being measured.
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(31657 “Tumor” as it applies to a subject diagnosed with, or suspected of having, cancer
{e.g., prostate capcer or melanoma), refers to a malignant or potentially malignant neoplasm or

tissue mass of any size.

{01861 “Tumor burden” also referved to as “tomor load,” refers to the total amount of tumor
material distribated throughout the body. Tumor burden refers to the total number of cancer
cells or the total size of tumor(s) throughout the body, including lymph nodes and bone narrow.
Turmnor burden can be determined by a variety of methods koown in the att, such as, e.g., by
measuring the dimensions of twwor(s) upon rermmoval fror the subject, e.g., using calipers, or
while in the body using imaging technigues, e.g., ultrasound, bone scan, computed tomography

(CT) or magnetic resonance irnaging (MRI) scans.

[Gi16871 The terro “tumor size” refers to the total size of the tumor which can be measured as
the fength and width of a tumor. Tumor size may be determined by a variety of methods known
in the art, such as, e.g. by measuring the diroensions of turmor(s) upon rermoval from the subject,
e.g., using calipers, or while in the body using imaging techniques, e.g., bone scan, ultrasound,

CT or MR1Iscans.

{31081 As used herein, the term “effective amount” refers to the amount of a compound (e.g.,
an anti-LIV1 antibody or antigen-binding fragment thereof or antibody-drug conjugate)
sufficient to effect beneficial or desired results. An effective amount of an antibody or antigen-
binding fragment thereof or antibody-drug conjugate (e.g., a LIV1-ADC) can be administered in
one or more administrations, applications or dosages and is not intended to be limited to a
particular formulation or administration route. Generally, a therapeutically effective amount of
an antibody or antigen-binding fragment thereof or antibody-drug conjugate {e.g., a LIV1-ADC)
is in the range of 0.2 mg/kg to 3.5 mg/kg of body weight of the subject. In some embodiments,
the maxinum dose is about 100 mg, about 125 mg, about 200 mg or about 250 mg. In some
embodiments, a therapeutically effective amount of an antibody or antigen-binding fragment
thereof or antibody-drug conjugate {e.g., a LIVI-ADC) is in the range of 0.5 mg/kg to 2.8 mg/kg
at a maximum dose of about 100 mg, about 125 mg, about 200 mg, or about 250 mg. In some
ermbodiments, a therapeutically effective amount of an antibody or antigen-binding fragment
thereof or antibody-drug conjugate (e.g., 3 LIVI-ADC) is in the range of 0.5 mg/kg to 3.0 mg/kg

3
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of body weight of the subject at a maximum dose of about 200 mg. In some embodiments, a
therapeutically effective amount of an antibody or antigen-binding fragrment thereof or antibody-
drag conjugate (e.g., a LIVI-ADC) is in the range of 0.5 mg/kg to 2.0 mg/kg of body weight of
the subject. In soroe embodiiuents, a therapeutically effective arnount of an antibody or antigen-
binding fragment thereof or antibody-drug conjugate (e.g., a LIVI-ADC) is in the range of 0.75
mg/kg to 1.67 mgikg of body weight of the subject. In some ernbodiments, a therapeutically
effective amount of an antibody or antigen-binding fragment thereof or antibody-drug conjugate
(e.g., a LIVI-ADC) is in the range of 0.5 mg/kg to 3.0 mg/kg of body weight of the subject. In
some embodirents, a therapeutically effective amount of an antibody or antigen-binding
fragment thereof or antibody-drug conjugate {e.g., a LIVI-ADC) is in the range of 1.0 mg/kg to
2.5 mg/kg of body weight of the subject. In some embodiments, a therapeutically effective
amount of an antibody or antigen-binding fragment thereof or antibody-drug conjugate (e.g., a
LIV1-ADC) is about 0.75 mg/kg of body weight of the subject. In some embodiments, a
therapeutically effective amount of an antibody or antigen-binding fragment thereof or antibody-
drug conjugate {e.g., a LIVI-ADC) is 0.75 mg/kg of body weight of the subject. In some
embodiments, a therapeutically effective amount of an antibody or antigen-binding fragment
thereof or antibody-drug conjugate {(e.g., a LIV1-ADC} is about 1.0 mg/kg of body weight of the
subject. In some embodiments, a therapeutically effective amount of an antibody or antigen-
binding fragment thereof or antibody-drug conjugate {e.g., a LIV1-ADC) 1s 1.0 mg/kg of body
weight of the subject. In some embodiments, a therapeutically effective amount of an antibody or
antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIVI-ADC) is about 1.23
mg/kg of body weight of the subject. In some embodiments, a therapeutically effective amount
of an antibody or antigen-binding fragment thercof or antibody-drug conjugate (e.g., a LIV1-
ADC) is 1.25 mg/kg of body weight of the subject. In some embodiments, a therapeutically
effective amount of an antibody or antigen-binding fragment thereof or antibody-drug conjugate
(e.g., a LIVI-ADC) is about 1.5 mg/kg of body weight of the subject. In some embodiments, a
therapeutically effective amount of an antibody or antigen-binding fragment thereof or antibody-
drag conjugate {e.g., a LIVI-ADC) 1s 1.5 mg/kg of body weight of the subject. In some
embodiments, a therapeutically effective amount of an antibody or antigen-binding fragrent
thereof or antibody-drug conjugate (e.g., a LIVI-ADC) 15 about 1.67 rog/kg of body weight of
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the subject. In some embodiments, a therapeutically effective amount of an antibody or antigen-
binding fragment thereof or antibody-drig conjugate {(e.g., a LIVI-ADC) is 1.67 mog/kg of body
weight of the subject. In some embodiments, a therapeutically effective amount of an antibody or
antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIVI-ADC) is about 1.73
mg/kg of body weight of the subject. In some ernbodiments, a therapeutically effective amount
of an antibody or antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIV -
ADC) is 1.75 mg/kg of body weight of the subject. In some embodiments, a therapeuntically
effective amount of an antibody or antigen-binding fragmeunt thereof or antibody-drug conjugate
(e.g., a LIVI-ADC) is about 2.0 mg/kg of body weight of the subject. In some embodirnents, a
therapeutically effective amount of an antibody or antigen-binding fragment thereof or antibody-
drag conjugate (e.g., a LIVI-ADC) is 2.0 mg/kg of body weight of the subject. In some
embodiments, a therapeutically effective amount of an antibody or antigen-binding fragrent
thereof or antibody-drug conjugate {e.g., a LIVI-ADC) is about 2.25 mg/kg of body weight of
the subject. In some embodiments, a therapeutically effective amount of an antibody or antigen-
binding fragment thereof or antibody-drug conjugate {e.g., a LIVI-ADC) 1s 2.5 mg/kg of body
weight of the subject. The dosage administered can vary depending upon known factors, such as
the pharmacodynamic characteristics of the particular agent, and its mode and route of
administration: the age, health, and weight of the recipient; the type and extent of disease or
indication to be treated, the nature and extent of symptoms, kind of concurrent treatment,
frequency of treatment, and the effect desired. The initial dosage can be increased beyond the
upper level in order to rapidly achieve the desired blood-level or tissue-level. Alternatively, the
initial dosage can be smaller than the optimuim, and the daily dosage may be progressively
increased during the course of treatment. Dosing frequency can vary, depending on factors such
as route of administration, dosage amount, serum half-life of the antibody, and the disease being
treated. Exemplary dosing frequencies are once per day, once per week, once every two weeks
and once every three weeks. Formulation of monoclonal antibody-based drugs is within ordinary
skill in the art. In some embodiments, a monoclonal antibody is Ivophilized, and then

reconstituied in buffered saline, at the tiroe of administration.

[0109] In some embodiments, an antibody or antigen-binding fragment thereof or antibody-

drag conjugate {e.g., a LIVI-ADC) is administered to a patient who failed to achieve a sustained
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response after prior therapy (e.g., after failed or ineffective therapy with a systemic anti-cancer
therapy that is vot the antibody or antigen-binding fragiuent thereof or antibody-drug coujugate

(e.g., a LIVI-ADQC)), i.e., 18 cancer treatment-expericuced.

§1ig In some embodiments, a medicament coroprising an anttbody or antigen-binding
& O
fragroent thereof or antibody-drug conjugate (e.g., a LIVI-ADC), as described above, ray be
provided as a liquid formulation or prepared by reconstituting a lyophilized powder with sterile

water for injection prior to use.

(01113 In certain embodirnents, the dosing regimen will comyprise administering an anti-
LIV antibody or antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIVi-
ADC)Y once about every week, once about every two weeks, once about every three weeks or

once about every month.

(91121 In certain embodiments, the dosing regimen will comprise administering an anti-
LIV antibody or antigen-binding fragment thereof or antibody-drug conjugate {e.g., a LIVI1-
ADC) at a dose of about 2.5 mg/kg of a subject’s body weight at intervals of abount 21 days (£ 2
days) throughout the course of treatroent. In certain ernbodiments, an anti-LIV] antibody or
antigen-binding fragment thereof (e.g., a LIVI-ADC) is used at a dose of less than about 200 mg

every 3 weeks.

f9113] In certain embodiments, the dosing regimen will comprise admunistering an anti-
LIV antibody or antigen-binding fragment thereof or antibody-drug conjugate {e.g., a LIVI-
ADC) at a dose of about 1.0 mg/kg of a subject’s body weight at intervals of about 7 days (£ |
day) throughout the course of treatment. In certain embodiments, an anti-LIV1 antibody or
antigen-binding fragment thereof (e.g., a LIVI-ADC) is used at a dose of less than about 100 mg
every 1 week. In certain embodiments, an anti-LIV1 antibody or antigen-binding fragment
thereof {(e.g., a LIVI-ADC) is used at a dose of less than about 200 mg every 1 week.

[¢114] I certain embodiments, the dosing regimen will comprise administering an anti-
LIV antibody or antigen-binding fragment thereof or antibody-drug conjugate {e.g., a LIV1-
ADC) at a dose of about 1.25 mg/kg of a subject’s body weight at intervals of about 7 days (£ 1

day) throughout the course of treatment. In certain embodiments, an anti-LIV1 antibody or
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antigen-binding fragment thereof (e.g., a LIVI-ADC) is used at a dose of less than about 125 mg
every 1 week. In certain embodimaents, an anti-LIV1 antibody or antigen-binding fragment

thereof {¢.g., a LIVI-ADC) is used at a dose of less than about 200 mg every | week.

(01157 In certain embodiroents, the dosing regimen will comprise administering an anti-

LIV antibody or antigen-binding fragivent thereof or antibody-drug conjugate {e.g., a LIVI-
ADC) at a dose of about 2.5 mg/kg of a subject’s body weight at intervals of about 21 days (£ 2
days) throughout the course of treatment. In certain ernbodiments, an anti-LIV 1 antibody or
antigen-binding fragment thereof or antibody-drug conjugate {e.g., a LIVI-ADC) is used at a
dose of less than or equal to about 250 mg every 3 weeks. In certain embodiments, an anti-LIV]
antibody or antigen-binding fragrment thereof or antibody-drug conjugate {e.g., a LIVI-ADC) is
used at a dose of less than or equal to 230 rog every 3 weeks. In certain embodirents, the subject
1s further admunistered grannlocyte colony stimulating factor {G-C8F). In certain embodiments,
if the anti-LIV] antibody or antigen-binding fragment thereof or antibody-drug conjugate (e.g., a
LIVI-ADC) is used at a dose of greater than or equal to about 200 mg and less than or equal to
about 250 mg every 3 weeks, the subject is further administered G-C8F. In certain
embodiments, if the anti-LIV 1 antibody or antigen-binding fragment thereof or antibody-drug
conjugate (e.g., a LIV1-ADC) is used at a dose of greater than or equal to 204 mg and less than
or equal to 250 mg every 3 weeks, the subject is further administered G-CSF. In certain
embodiments, the G-CSF is administered prophylactically. In certain embodiments, the G-CSF is
recombinant human G-CSF. In certain embodiments, the G-CSF is filgrastim (NEUPOGEN®).
In certain embodiments, the G-CSF is PEG-filgrastim (NEULASTA®). In certain embodiments,
the G-CSF is lenograstim (GRANOCYTE®). In certain embodiments, the G-CSF is tho-
filgrastim (GRANIX®).

[Bii6] In certain embodiments, the dosing regimen will comprise administering an anti-
LIV1 antibody or antigen-binding fragment thereof or antibody-drug conjugate {e.g., a LIVI-
ADC}) at a dose of about 1.0 mg/kg of a subject’s body weight at intervals of about 7 days (£ |
day) throughout the course of treatment. In certain embodiments, an anti-LIV1 antibody or
antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIVI-ADC) is used at a

dose of less than or equal to about 200 mg every 1 week. In certain embodiments, an anti-LIV1
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antibody or antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIVI-ADC) is
used at a dose of less than or equal to 200 mg every 1 week. In certain embodiments, an anti-
LIV antibody or antigen-binding fragivent thereof or antibody-drug conjugate {e.g., a LIVI-
ADC) is used at a dose of less than or equal to about 100 mgevery 1 week. Tu certain
erabodiments, av anti-LIV I antibody or antigen-hinding fragmeut thereof or antibody-drug
conjugate (e.g., a LIVI-ADC) is used at a dose of less than or equal to 100 g every | week. In
certain ernbodiments, the subject is farther administered granulocyte colony stimulating factor
(G-CSF). In certain ewbodiments, if the anti-LIV] antibody or antigen-binding fragment thereof
or antibody-drug conjugate {e.g., a LIVI-ADC) is used at a dose of greater than or equal to about
80 mg and less than or equal to about 100 mg every 1 week, the subject is furrther administered
G-CSF. In certain embodiments, if the anti-LIV 1 antibody or antigen-binding fragment thereof
or antibody-drug conjugate {e.g., a LIVI-ADC) 15 used at a dose of greater than or equal to 80
mg and less than or equal to 100 mg every 1 week, the subject is further admimistered G-CSF. In
certain embodiments, the G-CSF is administered prophylactically. In certain embodiments, the
G-CSF 1s recorabinant human G-CSF. In certain embodiments, the G-CSF is filgrastim
(NEUPOGEN®). In certain embodiments, the G-CSF is PEG-filgrastim (NEULASTA®). In
certain embodiments, the G-CSF is lenograstim (GRANOCYTE®). In certain embodiments, the

G-CSF is tho-filgrastim (GRANIX®).

(6117} In certain embodiments, the dosing regimen will comprise administering an anti-
LIV antibody or antigen-binding fragment thereof or antibody-drug conjugate {e.g., a LIV1-
ADC) at a dose of about 1.25 mg/kg of a subject’s body weight at intervals of about 7 days (1
day) throughout the course of treatment. In certain embodiments, an anti-LIV1 antibody or
antigen-binding fragment thereof or antibody-drug conjugate {e.g., a LIVI-ADC)is used at a
dose of less than or equal to about 200 mg every | week. In certain ernbodiments, an anti-LIV]
antibody or antigen-binding fragrment thereof or antibody-drug conjugate {(e.g., a LIVI-ADC) is
used at a dose of less than or equal to 200 mg every 1 week. In certain emmbodiments, an anti-
LIV1 antibody or antigen-binding fragment thereof or antibody-drug conjugate {(e.g., a LIVi-
ADC) is used at a dose of less than or equal to about 125 mg every 1 week. In certain
embodiments, an anti-LIV1 antibody or antigen-binding fragment thereof or antibody-drug

conjugate (e.g., a LIVI-ADC) is used at a dose of less than or equal to 125 mg every | week. In
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certain embodiments, the subject is further administered granulocyte colony stimulating factor
{(G-CSF). To certaiv embodiments, it the anti-LIV] antibody or antigen-binding fragroent thereof
or antibody-drug conjugate (e.g., a LIVI-ADC) is used at a dose of greater than or equal to about
100 mg and less than or equal to about 125 mg every | week, the subject is further admimistered
G-CSF. In certain embodiroents, if the anti-LIV 1 antibody or antigen-binding fragment thereof
or anfibody-drug conjugate (e.g., a LIVI-ADC) is used at a dose of greater than or equal to 100
mg and less than or equal to 125 mg every 1 week, the subject is further administered G-CSF. In
certain embodiments, the G-CSF is administered prophylactically. In certain embodiments, the
G-CSF 1s recorabinant human G-CSF. In certain erobodiments, the G-CSF is filgrastim
(NEUPOGEN®). In certain embodiments, the G-CS¥F is PEG-filgrastim (NEULASTA®). In
certain embodiments, the G-CSF is lenograstim (GRANOCYTE®). In certain embodiments, the

G-CSF is tho-filgrastim (GRANIX®).

(118} In certain embodiments, the dosing regimen will comprise administering an antibody
or antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIVI-ADC) once about
every week, once about every two weeks, once about every three weeks or once about every
month. In certain embodiments, the subject is further administered granulocyte colony-
stimulating factor (G-CSF). In certain embodiments, if the dose is greater thau or equal to about
200 mg and less than or equal to about 250 mg Q3W or 21D, the subject is further
administered G-CSF. In certain embodiments, the subject is further administered G-CSF. In
certain embodiments, if the dose is greater than or equal to 200 mg and less than or equal to 250
mg, the subject is further administered G-CSF. In certain embodiments, the G-CSF is
administered prophyiactically. In certain embodiments, the G-CS¥F is recombinant human G-
{SF. In certain embodiments, the G-CSF is filgrastim (NEUPOGEN®). In certain embodiments,
the G-CSF is PEG-filgrastim (NEULASTA®). In certain embodiments, the G-CSF ig
lenograstim (GRANOCYTE®). In certain embodiments, the G-CSF is tho-filgrastim
(GRANIX®).

[6119] In certain embodiments, the dosing regimen will comprise administering an antibody

or antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIV 1-ADC) at a dose of
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about 0.5 mg/kg to about 2.0 mg/kg of body weight of the subject at intervals of about 7 days (=

1 day) throughout the course of treatment.

(01267 In a particular ernbodiment of the invention, the antibody or antigen-binding fragment
thereof or antibody-drog conjugate {e.g., a LIVI-ADC) ts adiinistered to the subject a dose
selected from the group consisting of about 0.5 mg/kg of body weight every week or every 7
days {x 1 day), about 0.6 mg/kg of body weight every week or every 7 days (£ 1 day), about 0.7
mglkg of body weight every week or every 7 days (£ 1 day), about 0.75 mgfkg of body weight
every week or every 7 days (& 1 day), about 0.8 mg/kg of body weight every week or every 7
days (& 1 day), about 0.9 mg/kg of body weight every week or every 7 days (& | day), about 1.0
mg/kg of body weight every week or every 7 days (& 1 day), about 1.1 mg/kg of body weight
every week ot every 7 days (+ 1 day), about 1.2 mg/kg of body weight every week or every 7
days (+ 1 day), about 1.25 mg/kg of body weight every week or every 7 days (+ 1 day), about 1.3
mefkg of body weight every week or every 7 days (£ 1 day), about 1.4 mg/kg of body weight
every week or every 7 days (& | day), about 1.5 mg/kg of body weight every week or every 7
days (& | day), about 1.6 mg/kg of body weight every week or every 7 days (& | day), about 1.67
mg/kg of body weight every week or every 7 days (& 1 day), about 1.7 mg/kg of body weight
every week or every 7 days (% 1 day), about 1.75 mg/kg of body weight every week or every 7
days (+ 1 day), about 1.8 mg/ke of body weight every week or every 7 days (= | day), about 1.9
mg/kg of body weight every week or every 7 days (+ 1 day), and about 2.0 mg/kg of body
weight every week or every 7 days (£ | day), and maximum equivalents of any of these doses,

such as, €.g., less than about 200 mg every week or every 7 days (= 1 day).

(01211 In a particular embodiment of the invention, the antibody or antigen-binding fragment
thereof or antibody-drug conjugate {e.g., a LIV1-ADC} is administered to the subject a dose
selected from the group consisting of 0.5 mg/kg of body weight every week or every 7 days (£ 1
day}, 0.6 mg/kg of body weight every week or every 7 days (£ 1 day), 8.7 mg/kg of body weight
every week or every 7 days (x 1 day), 0.75 mg/kg of body weight every week or every 7 days (%
{ day), 0.8 mg/kg of body weight every week or every 7 days (x| day), 0.% mg/kg of body
weight every week or every 7 days (x | day), 1.0 mg/kg of body weight every week or every 7

days (x 1 day), 1.1 mg/kg of body weight every week or every 7 days (x 1 day), 1.2 mg/kg of
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body weight every week or every 7 days (£ 1 day), 1.25 mg/kg of body weight every week or

~

every 7 days (& | day), 1.3 mg/kg of body weight every week or every 7 days (% 1 day), 1.4

~

mg/kg of body weight every week or every 7 days (£ 1 day), 1.5 yug/kg of body weight every
week or every 7 days (& 1 day), 1.6 mg/kg of body weight every week or every 7 days (& | day),
1.67 mg/kg of body weight every week or every 7 days (& 1 day), 1.7 mg/kg of body weight
every week or every 7 days (& 1 day), 1.75 mg/kg of body weight every week or every 7 days (&
1 day), 1.8 mg/kg of body weight every week or every 7 days (+ 1 day), 1.9 mg/kg of body
weight every week or every 7 days (& 1 day), and 2.0 mg/kg of body weight every week or every
7 days (+ | day), and maximmm equivalents of any of these doses, such as, e.g., less than about

200 mg every week or every 7 days (& | day).

[¢122] T a particular ernbodiment of the invention, an anti-LIV1 antibody or antigen-
binding fragment thereof or antibody-drug conjugate (e.g., 2a LIVI-ADC) is administered to a
subject 1 a lquid medicament at a dose selected from the group consisting of about 8.5 mg/kg of
body weight every three weeks (Q3W, Q3wk) or every 21 days ((Q21D), abont 1.0 mg/kg of
body weight Q3W or Q21D about 1.5 mg/kg of body weight Q3W or Q21D about 2.0 mg/kg of
body weight Q3W or 321D, about 2.5 mg/kg of body weight Q3W or Q21D, about 2.8 mg/kg of
body weight Q3W or Q21D, about 3.0 mg/kg of body weight Q3W or Q21D about 3.2 mg/kg of
body weight 33W or Q21D, or about 3.5 mg/kg of body weight Q3W or Q21D, and maximum

equivalents of any of these doses, such as, e.g., less than about 200 mg Q3W or Q21D.

(81231 In a particular embodiment of the invention, an anti-LIV1 antibody or antigen-
binding fragment thereof or antibody-drug conjugate (e.g., a LIV1-ADC) is administered to a
subject in a liquid medicament at a dose selected from the group consisting of about 0.5 mg/kg of
body weight every three weeks ((33W) or every 21 days (Q21D), about 1.0 mg/kg of body
weight Q3W or QZ1D, about 1.5 mg/kg of body weight Q3W or Q21D, about 2.0 mg/kg of body
weight Q3W or Q21D, about 2.5 mg/kg of body weight Q3W or Q21D, about 2.8 mg/kg of body
weight Q3W or Q21D, about 3.0 mg/kg of body weight Q3W or Q21D, about 3.2 mg/kg of body
weight Q3W or Q21D, or about 3.5 mg/kg of body weight Q3W or Q21D, and maximum
equivalents of any of these doses, such as, e.g., less than or equal to about 250 mg Q3W or

(321D, In certain embodiments, the subject is further administered G-CSF. In certain
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ermnbodiments, if the dose is greater than or equal to about 200 mg and less than or equal to about
250 myg Q3W or Q21D the subject is further administered G-CSF. In certain embodunents, if the
dose is greater than or equal to 200 1og and less thao or equal 1o 250 mg Q3W or Q21D the
sabject is further administered G-CSF. In certain embodiments, the G-CSF is administered
prophylactically. o certain erobodiments, the G-CSF is recorobinant human G-CSF. To certain
embodiroents, the G-CSF is filgrastim (NEUPOGEN®). In certain embodiments, the G-CSF is
PEG-filgrastimm (NEULASTA®). Tu certain ernbodiments, the G-CST 1s levograstim
(GRANOCYTE®). In certain embodiments, the G-CSF is tho-filgrastim {GRANIX®).

(61241 Iu a particular ernbodiment of the invention, an anti-LIV1 antibody or antigen-
binding fragment thereof or antibody-drug conjugate {e.g., a LIVI-ADC) is administered to a
subject 1o a liquid medicament af a dose selected from the group consisting of about 0.25 mg/kg
of body weight every one week (Q1W, Qlwk) or every 7 days (Q75), about 0.50 mg/kg of body
weight QIW or Q7D, about 0.75 mg/kg of body weight Q1W or Q7D, about 1.0 mg/kg of body
weight Q1W or Q7D, about 1.25 mg/kg of body weight Q1W or 37D, about 1.5 mg/kg of body
weight QIW or Q7D, or about 1.75 mgfkg of body weight QIW or Q7D, and maximum
equivalents of any of these doses, such as, e.g., less than about 100 wg QTW or Q7D or less than

about 125 mg QIW or Q7D or less than about 200 mg Q1W or Q7D

{1 257 In a particular embodiment of the invention, an anti-LIV] antibody or antigen-
binding fragment thereof or antibody-drug conjugate {e.g., a LIV1-ADC) is administered to a
subject in a liquid medicament at a dose selected from the group consisting of about 8.25 mg/kg
of body weight every one week (Q1W) or every 7 days (Q7D), about 0.5 mg/kg of body weight
Q1W or Q7D, about 0.75 mg/kg of body weight Q1W or Q7D, about 1.0 mg/kg of body weight
G1W or Q7D, about 1.25 mg/kg of body weight Q1W or Q7D, about 1.5 mg/kyg of body weight
QIW or Q7D, or about 1.75 mg/kg of body weight Q1W or (37D, and maximum equivalents of
any of these doses, such as, e.g., less than or equal to about 100 mg Q1W or Q7D or less than
about 125 mg QI'W or Q7D or less than about 200 mg Q1W or Q7D. In certain embodiments,
the subject is further administered G-CSF. In certain embodiments, if the dose is greater than or
equal to about 80 mg and less than or equal to about 100 mg QIW or 37D, the subject is further

admuinistered G-CSF. In certain embodiments, if the dose is greater than or equal to 80 mg and
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iess than or equal to 100 mg QIW or Q7D, the subject is further administered G-CSF. In certain
emboditoents, if the dose 1s greater than or equal to about 100 myg and less than ot equal to about
125 vog QFW or Q7D, the subject is further admivistered G-CSF. To certain emubodiments, if the
dose is greater than or equal to 100 myg and less than or equal to 125 mg QIW or Q7D, the
subject is further administered G-CSF. In certain embodiments, the G-CSF is administered
prophylactically. In certain embodiments, the G-CSF is recombinant hurnan G-CSF. In certain
erobodiments, the G-CSF is filgrastim (NEUPOGEN®). In certain embodiments, the G-CSF is
PEG-filgrastim (NEULASTA®). In certain embodiments, the G-CSF is lenograstim

(GRANOCYTE®). In certain embodiments, the G-CSF is tho-filgrastim {(GRANIX®).

[8126] In some embodiments, an anti-LIV1 antibody or antigen-binding fragment thereof
or antibody-drug conjugate {e.g., a LIVI-ADC) is provided in a dosage of about 10 mg, about 20
mg, about 25 mg, about 30 mg, abont 40 mg, about 50 mg, about 60 mg, about 70 mg, about 75
mg, about 83 mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg, about 125 mg, about
130 mg, about 140 mg, about 150 me, about 160 mg, about 174 mg, about 180 mg, about 190
mg, about 191 mg, about 192 mg, about 193 mg, about 194 myg, about 195 mg, about 196 mg,
about 197 mg, about 198 mg, about 199 mg or about 200 mg. In certain exemplary
embodiments, an anti-LIV] antibody or antigen-binding fragment thereof or antibody-drug
conjugate (e.g., a LIV1-ADC) is provided in a dosage of less than about 200 mg, e.g., at a dosage
of about 200 mg, at a dosage of about 199 myg, about 198 mg, about 197 mg, about 196 mg,
about 195 mg, about 190 mg, about 185 mg, about 180 mg, about 175 mg, about 170 mg, about
165 mg, about 160 mg, about 155 mg, about 150 mg, about 145 mg, about 140 mg, about 135
mg, about 130 mg, about 125 mg, about 120 mg, about 115 mg, about 110 mg, about 103 mg,
about 100 mg, about 90 mg, about 80 mg, about 75 mg, about 60 mg, about 50 mg, about 40 mg,

about 30 mg, about 25 mg, about 20 mg, or about 10 mg.

(61271 In some embodiments, an anti-LIV] antibody or antigen-binding fragment thereof or
antibody-drug conjugate {e.g., a LIVI-ADC]) is provided in a dosage of about 10 mg, about 20
mg, about 25 mg, about 30 mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 75
mg, about 80 mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg, about 125 mg, about

130 mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about {90
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mg, about 200 mg, about 210 mg, about 220 myg, about 230 mg, about 240 mg, about 245 mg or
about 250 mg. To certain exeroplary ersbodiments, an anti-LIV1 antibody or antigen-binding
fragroent thereof or antibody-drug conjugate {e.g., a LIVI-ADC) is provided in a dosage of less
than or equal to about 250 rog, e.g., at a dosage of about 250 mg, at a dosage of about 245 wg,
about 240 rog, about 235 mg, about 230 mg, about 225 mg, about 220 mg, about 2135 mg, about
210 myg, about 205 mg, about 200 mg, about 195 mg, about 190 mg, about 185 mg, about 180

mg, about 175 mg, about 170 mg, about 165 mg, about 160 mg, about 155 mg, about 150 mg,

about 145 mg, about 140 mg, about 135 mg, about 130 mg, about 125 mg

&

about 120 mg, about
115 rog, about 110 mg, about 105 mg, about 100 mg, about 90 mg, about 80 g, about 75 mg,

about 60 mg

&3

about 50 mg, about 40 mg, about 30 mg, about 25 mg, about 20 mg, or about 10

&
mg.

[3128] In certain exemplary embodiments, the present invention provides a wethod for
treating cancer in a cell, tissue, organ, animal or patient. In certain exemplary embodiments, the
present invention provides a method for treating a solid tumor in a human. In certain exemplary
embodiments, the present invention provides a method for treating prostate cancer in a human. In
a particular exemplary embodiment, the prostate cancer is locally advance or metastatic. In
certain exemplary embodiments, the present inveution provides a method for treating melanoma
in a human. In a particular exemplary embodiment, the melanoma is locally advance or

metastatic.

0129 In certain embodiments, a subject will be administered a parenteral dosing, .g., an
intravenous {1V} infusion, of a medicament comprising an anti-LIV1 antibedy or antigen-binding

fragment thereof or antibody-drug conjugate {e.g., a LIVI-ADC).

[613¢] In certain exemplary embodiments, an antibody or antigen-binding fragment thereof
or antibody-drug conjugate (e.g., a LIV1-ADC) is administered as a monotherapy. In certain
exemplary embodiments, an antibody or antigen-binding fragment thereof or antibody-drug
conjugate (e.g., a LIV1-ADC) is administered in combination with trastuzumab. In certain
exemplary embodiments, an antibody or antigen-binding fragment thereof or antibody-drug
conjugate (e.g., a LIV1I-ADC) is admunistered in combination with a checkpoint inhibitor. In
some embodiments, the checkpoint inhibitor is an anti-PD-1 antibody, an anti-PD-L1 antibody,
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an anti-CTLA4 antibody, B7-DC-Fe, LAG3, or TIM3. In some embodiments, the checkpoint
wnhibitor i3 selected from the group consisting of MEDIOGR), AMP-224, nivolumab,
perobrolizurnab, pidilizurmnab, MEDI4736, MPDL32R0A, ipilimamab and treroelimumab. In

some ernbodiments, the checkpoint inhibitor is pembrolizumab.

(01317 To some embodiments, the subject has been previously treated for the prostate cancer
or melanoma. Tn some embodirnents, the subject did not respond to the treatment {e.g., the
subject experienced disease progression during treatiuent). In some embodirnents, the subject
relapsed after the treatmuent. In some embodiments, the subject experienced disease progression
after the treatment. In some ernbodiments, the treatroent previously administered to the subject

was not an anti-LIV] astibody or antigen-binding fragment thereof as described herein.

(1321 Certain prostate cancers or melanomas show detectable levels of LIVI measuared at
either the protein (e.g., by immunoassay using one of the exemplified antibodies) or the mRNA
level. Tn certain ernbodiments, a prostate cancer ot roelanoma shows elevated levels of LIV
relative to non-cancerous tissue or cells of the same type, e.g., prostate or skin cells or tissues
from the same patient. In other emabodiments, a prostate cancer or melanoma shows similar
levels of LIV relative to non-cancerous prostate cancer or melanoma cells of the same type,

e.g., from the same patient.

[8133] An exemplary level of LIV protein on prostate cancer or melanoma cells amenable
to treatment is 5,000-150,000 LIV | proteins per cell, although cancers associated with higher or
fower levels can be treated. Optionally, LIV levels {e.g., LIV protein levels) in a prostate
cancer of melanoma from a subject are measured before performing treatment. In somwe
embodiments, at least about 0.1%, at least about 1%, at least about 2%, at least about 3%, at least
about 4%, at least about 5%, at least about 6%, at least about 7%, at least about 8%, at least

o7

about 9%, at least about 10%, at least about 15%, at least about 20%, at least about 25%, at least
o7,

about 30%, at least about 35%, at least about 40%, at least about 45%, at least about 50%, at

least about 60%, at least about 70%, or at least about 80% of the cancer cells express LIV1.

A. Frostaie Cancer
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(01343 Prostate cancer is a form of cancer that develops in the prostate gland. Globally,
prostate cancer is the second-most comunon cancer. 1t is the fifth-leading cavse of cancer-related
death in men. 1o 2018, it was diagoosed in 1.2 million and caused 359,000 deaths. Prostate cancer
cells can spread by breaking away from a prostate furnor. They can travel through blood vessels or
Iyraph nodes 1o reach other parts of the body. After spreading, cancer cells may attach to other
tissues and grow to formo new twnors, causing damage where they land. Many cases are managed
with active surveillance or watchful waiting. Other treatments may inclode a combination

of surgery, radiation therapy, hormone therapy, or chemotherapy. The cancer

chemotherapeutic docetaxel has been nsed as treatment for castration-resistant prostate

cancer (CRPC) with 2 median survival benefit of 2 to 3 months. A second-line chemotherapy
treatment is cabarzitaxel. A combination of bevacizumab, docetaxel, thalidomide and
predoisone appears effective in the treatment of CRPC. Immunotherapy treatment

with sipttfencel-T in CRPC increases sirvival by four months. The second lne hormonal
therapy abiraterone increases survival by 4.6 months. Enzalutamide is another second line
hormonal agent with a five month survival advantage. Both abiraterone and enzalutamide are
currently in clinical trials in those with CRPC who have not previously received chemotherapy.
More effective treatments for these patients with locally advanced or systemic disease are

needed.

[6135] The invention provides methods for treating prostate cancer with an anti-LIV]
antibody or antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIVI-ADC)
described herein. In one aspect, the anti-LIV1 antibody or antigen-binding fragment thereof or
antibody-drug conjugate (e.g., a LIVI-ADC) described herein are for use in a method of treating
prostate cancer in a subject. In some embodiments, the subject has an Eastern Cooperative
Oncology Group (ECOG) score of 0 or 1. In some embodiments, the subject has an ECOG score
of 0. In some ermmbodiments, the subject has an ECOG score of . In some embodiments, the
prostate cancer is an adenocarcinoma of the prostate. In some embodiments, the prostate cancer
is metastatic. In some embodiments, the prostate cancer is castration resistant prostate cancer. In
some embodiments, the subject has not been previously treated with chemotherapy for the
castration resistant prostate cancer. In some embodiments, the subject has not been previously

treated with radioisotope therapy. In some embodiments, the subject has been previcusly treated
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with no more than one line of an androgen-receptor targeted therapy. In some ernbodiments, the
subject has been previously treated with ove line of an androgen-receptor targeted therapy. Io
some embodiments, the subject has oot been previously treated with an androgen-receptor
targeted therapy. In some embodiments, the androgen-receptor targeted therapy is selected from
the group counsisting of abiraterone acetate, enzalutamide, apalutamide, and darolotamide. In
some ernbodiments, the androgen-receptor targeted therapy is abiraterone acetate. In some
erobodiments, the androgen-receptor targeted therapy is enzalutamide. In some embodiments, the
androgen-receptor targeted therapy is apalutamide. In some embodiments, the androgen-receptor
targeted therapy is darclutamide. Tn some embodiments, the subject has not been previously
treated with chemotherapy to treat the metastatic prostate cancer. In some embodiments, the
subject does not have a BRCA mutation. In some embodiments, the subject has been previously
treated with one or more therapeutic agents and did not respond to the treatment, wherein the one
or more therapeutic agents is not the antibody or antigen-binding fragment thereof. In some
embodiments, the subject has been previously treated with one or more therapeutic agents and
relapsed after the treatment, wherein the one or more therapeutic agents is not the antibody or
antigen-binding fragment thereof. In some embodiments, the subject has been previously treated
with one or more therapeutic agents and has experienced disease progression during treatment,
wherein the one or more therapeutic agents is not the antibody or antigen-binding fragment
thereof. In some embodiments, the cancer is an advanced stage cancer. In some embodiments,
the advanced stage cancer is a stage 3 or stage 4 cancer. In some embodiments, the cancer is
recurrent cancer. In some embodiments, the cancer is unresectable. In some embodiments, the
subject received prior treatment with standard of care therapy for the cancer and failed the prior
treatment. In some embodiments, an anti-LIV1 antibedy or antigen-binding fragment thereof or
antibody-drug conjugate (e.g., a LIVI-ADC) described herein is administered by intravenous
infusion. In some embodiments, an anti-LIV1 antibody or antigen-binding fragment thereof or
antibody-drug conjugate {e.g., a LIV1-ADC) described herein is administered as a monotherapy.
In some embodiments, an anti-LIV1 antibody or antigen-binding fragment thercof or antibody-
drag conjugate {(e.g., a LIV1-ADC) described herein i3 administered by intravenous infusion. In
some ernbodiments, an anti-LIV1 antibody or antigen-binding fragment thereof or antibody-drug
conjugate (e.g., a LIVI-ADC) described herein is administered in corobination with a checkpoint
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inhibitor. In some embodiments, the checkpoint inhibitor is an anti-PD-1 antibody, an anti-PD-
L1 antibody, an ant-CTLA4 antibody, B7-DC-Fe, LAG3, or TIM3. In some embodiments, the
checkpoint inhibitor is selected from the group consisting of MEDIO680, AMP-224, nivolurnab,
pembrolizumab, pidilizumab, MEDI736, MPDL3280A, ipilimumab and tremelimuunab. In
some embodiments, the checkpoint inhibitor 1s pembrolizemab. o a particular erobodiment, the

sabject is 4 heman.
B. Melanoma

[0136] Melagoma, also known as malignant melanoma, is a type of skio cancer that develops
from the pigment-producing cells known as melanocytes. Melanomas typically occur in the skin
but may rarely occur in the roouth, intestines or eve {uveal melanoma). In women, they moost
cormnmonly occur on the legs, while in men they most commonly occur on the back. About 25%
of melanomas develop from moles. Changes in a mole that can indicate melanoma include an
increase in size, irregular edges, change in color, itchiness or skin breakdown. Treatroent is
typically removal by surgery. In those with slightly larger cancers, nearby lymph nodes may be
tested for spread (roetastasis). Most people are cured if spread has not occurred. For those in
whom melanoma has spread, immunotherapy, biologic therapy, radiation therapy or
chemotherapy may improve survival. With treatment, the five-year survival rates in the United
States are 99% among those with localized disease, 65% when the disease has spread to lymph
nodes and 25% among those with distant spread. Melanoma is the most dangerous type of skin
cancer. Globally, in 2012, it newly cccurred in 232,000 people. In 2015, there were 3.1 million
people with active disease, which resulted in 59,800 deaths. Australia and New Zealand have the
highest rates of melanoma in the world. There are also high rates in Northern Europe and North
America, while it is less common in Asia, Africa and Latin America. In the United States
melanoma occurs about 1.6 times more often in men than women. There are four main types of
melanoma, superficial spreading melanoma, nodular melanoma, lentigo maligna melanoma, and
acral lentiginous melanoma. Chemotherapy drugs such as Dacarbazine have been the backbone
of metastatic melanoma treatment since FDA approval in 1975 however, its efficacy in terms of
survival has never been proven in a randomized controlled trial. Small-molecule targeted

therapies are also used fo treat melanoma. The main treatments are BRAF, C-
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Kit and NRAS inhibitors. BRAF inhibitors, such as vemurafenib and dabrafenib and a MEK
inhibitor trametinib are the most etfective, approved treatments for BRAF positive roelanora.
The therapy combination of dabrafenib and trametinib has a 3-year PFS of 23%, and 3-year PFS

of 13%.

(01371 The invention provides methods for treating melanoma with an ant-LIV 1 antibody or
antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIVI-ADC) described
herein. In one aspect, the anti-LIV] antibody or antigen-binding fragment thereof or antibody-
drug conjugate {e.g., a LIV 1-ADC) described herein are for use in a method of melanoma in a
subject. Tn some embodiments, the subject has an Eastern Cooperative Oncology Group (ECOG)
score of G or 1. In some embodiments, the subject has an BCOG score of 0. In some
ernbodiments, the sebject has an BCOG score of 1. To some embodiments, the melanoma is
metastatic. In some embodiments, the melanoma is locally advanced unresectable melanoma. In
some embodiments, the melanoma is locally advanced. In some embodiments, the melanoma is
unresectable. In some embodiments, the subject has not been previously treated with cytotoxic
chemotherapy. In some embodiments, the subject has been previously treated with no more than
2 prior systemic therapies for advanced disease. In some embodiments, the subject has not
previgusly received systemic therapy for advanced disease. In some embodiments, the subject
has been previously treated with | prior systemic therapies for advanced disease. In some
embodiments, the subject has been previously treated with 2 prior systemic therapies for
advanced disease. In some embodiments, the melanoma is cutaneous malignant melanoma. In
some embodiments, the melanoma is superficial spreading melanoma. In some embodiments, the
melanoma is superficial nodular melanoma. In some embodiments, the melanoma is lentigo
maligna melanoma. In some embodiments, the melanoma is acral lentiginous melanoma. In
some embodiments, the subject has been previously treated with no more than one line of prior
platinum-based cytotoxic therapy. In some embodiments, the subject has not been previously
treated with prior platinum-based cytotoxic therapy. In some emmbodiments, the subject has been
previously treated with one line of prior platinum-based cytotoxic therapy. In some
ernbodiments, the subject has been previously treated with an anti-PD-L1 or anti-PD-1 therapv.
In some embodiments, the subject has been previously treated with an anti-PD-L1 therapy. In

some embodirents, the subject has been previously treated with an anti-PD-1 therapy. In some
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ermnbodiments, the subject has been previously treated with ipilimumab. In some embodiments,
the subject was treated with ipihimomab in combivation with the anti-PD-L1 or anti-PD-1
therapy. In some embodiments, the subject has a BRAF mutation. Tn some embodirents, the
sabject was treated with a BRAF inhibitor prior to being treated with the anti-PD-L1 or anti-PD-
{ therapy. In sorne embodiments, the subject was treated with a MEK ishibitor. In some
embodiroents, the subject was treated with a BRAF inhibitor. In soroe embodiments, the sabject
was treated with a MEK inhibitor in combination with the BRAF juhibitor. In soroe
embodiments, the subject has been previously treated with one or more therapentic agents and
did vot respond to the treatment, wherein the one or more therapeutic ageunts is not the antibody
or antigen-binding fragment thereof. In some embodiments, the subject has been previously
treated with one or more therapeutic agents and relapsed after the treatment, wherein the one or
more therapeutic agents is not the antibody or antigen-binding fragment thereof. In some
embodiments, the subject has been previously treated with one or more therapeutic agents and
has experienced disease progression during treatment, wherein the one or more therapeutic
agents is not the antibody or antigen-binding fragment thereof. In some embodiments, the cancer
is an advanced stage cancer. In some embodiments, the advanced stage cancer is a stage 3 or
stage 4 cancer. In some embodiments, the cancer is recurrent cancer. In some embodiments, the
cancer is unresectable. In some embodiments, the subject received prior treatment with standard
of care therapy for the cancer and failed the prior treatment. In some embodiments, an anti-LiV1
antibody or antigen-binding fragment thereof or antibody-drug conjugate (e.g.. a LIVI-ADC)
described herein is administered by intravenous infusion. In some embodiments, an anti-LIV]
antibody or antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIVI-ADC)
described herein is administered as a monotherapy. In some embodiments, an anti-LIV1 antibody
or antigen-binding fragment thereof or antibody-drug conjugate (e.g., a LIV1-ADC) described
herein is administered by intravenous infusion. In some embodiments, an anti-LIV1 antibody or
antigen-binding fragment thereof or antibody-drag conjugate {e.g., a LIV1-ADC) described
herein is administered in combination with a checkpoint inhibitor. In some embodiments, the
checkpoint inhibitor is an anti-PD-1 antibody, an anti-PD-L1 antibody, an anti-CTLA4 antibody,
B7-DC-Fe, LAG3, or TIM3. In some embodiments, the checkpoint inhibitor is selected from the

group consisting of MEDIDOR0, AMP-224, mivolumab, pembrolizomab, pidilizumab,
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MEDI4736, MPDL3280A, ipilimumab and tremelimumab. In some embodiments, the

checkpoint iohibitor is pembrolizumab. In a particular emboditoent, the subject is a human.
C. Adverse Evenis

{0138} In one aspect, a method of treating cancer, such as solid tumors, e.g., locally
advanced or metastatic solid tumors (e.g., prostate cancer and melanoma), with an antibody or
antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g., LIVI-ADC),
resulis in the subiect developing one or roore adverse events. In some embodiments, the subject
1s administered an additional therapeutic agent to elirainate or reduce the severity of the adverse
event. In some ernbodiments, the one or roore adverse events 18 a grade 1 or greater adverse
event. In some embodiments, the one or more adverse events 1s a grade 2 or greater adverse
event. In some erobodiments, the one or roore adverse events 18 a grade 3 or greater adverse
event. In some embodiments, the one or more adverse events is a grade 1 adverse event. In some
erobodiments, the one or mwore adverse events is a grade 2 adverse event. In some embodiments,
the one or more adverse events is a grade 3 adverse event. In some embodiments, the one or
more adverse events is a grade 4 adverse event. In some embodiments, the one or more adverse
events is a serious adverse event. In some of any of the embodiments herein, the subject is
administered a treatment with the additional therapeutic agent to eliminate or reduce the severity
of the adverse. In some embodiments, the one or more adverse events is a recurrent infusion
related reaction and the additional therapeutic agent is an antihistamine, acetaminophen and/or a
corticosteroid. In some embodiments, the one or more adverse events is neutropenia and the
additional therapeutic agent is growth factor support {e.g., granulocyte-colony stimulating factor

[G-CSE].

[6139] In one aspect, a subject treated with an antibody or antigen-binding fragment thereof
or antibody-drug conjugate described herein (e.g., LIVI1-ADC), is at risk of developing one or
more adverse events. In some embodiments, the subject is administered an additional
therapeutic agent to prevent the development of the adverse event or to reduce the severity of the
adverse event. In some embodiments, the one or more adverse events is a grade | or greater
adverse event. In some embodiments, the one or more adverse events is a grade 2 or greater
adverse event. In some embodiments, the one or more adverse events is a grade 3 or greater
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adverse event. In some embodiments, the one or more adverse events is a grade 1 adverse event.
o some embodiroents, the one or more adverse events 18 a grade 2 adverse event. In soroe
ernbodiments, the one or more adverse events is a grade 3 adverse event. In some embodiments,
the one or more adverse events is a grade 4 adverse event. In some ernbodiments, the one or
more adverse events is a serious adverse event. In some of any of the embodiments herein, the
subject is administered a treatroent with the additional therapeutic agent to prevent the
development of the adverse event or to reduce the severity of the adverse event. In some
embodiments, the one or more adverse events is a recurrent infusion related reaction and the
additional therapeutic agent is an antthistamine, acetaminophen and/or a corticosteroid. In some
embodiments, the one or more adverse events is neutropenia and the additional therapeutic agent

is growth factor support (G-CSF).
3. Treatment Quicome

(144 To one aspect, a method of treating a solid tumor, e.g., prostate cancer or roelanoma,
with an antibody or antigen-binding fragment thereof or antibody-drug conjugate {e.g., LIV1-
ADQC) as described herein results in an improvement in one or more therapeutic effects in the
subject after administration of the antibody or antigen-binding fragment thereof or antibody-drug
conjugate (e.g., LIV1-ADC) relative to a baseline. In sorne embodiments, the one or more
therapeutic effects is the size of the tumor derived from the cancer {e.g., prostate cancer or
melanoma), the objective response rate, the duration of respouse, the time to response,
progression free survival, overall survival, prostate-specific antigen (PSA) level, PSA duration of
response, PSA-PEFS, or any combination theresf. In one embodiment, the one or more
therapeutic effects is the size of the tumor derived from the cancer (e.g., prostate cancer or
melanoma). In one embodiment, the one or more therapeutic effects is decreased tumor size. In
one embodiment, the one or more therapeutic effects is stable disease. In one embodiment, the
one or more therapeutic effects is partial response. In one embodiment, the one or more
therapeutic effects is complete response. In one embodiment, the one or more therapeutic effects
is the objective response rate. In one embodiment, the one or more therapeutic effects is the
duration of response. In one embodiment, the one or more therapeutic effects is the time ©

response. In one embodiment, the one or more therapeutic effects is progression free survival.
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In one embodiment, the one or more therapeutic effects is overall survival. In one embodiment,

the one or more therapeutic effects is PSA level. In ove embodirnent, the one or rore therapeutic

effects is cancer regression.

(01413

In one embodiment of the methods or uses or product for uses provided herein,

response o treatinent with ao antibody or antigen-binding fragment thereof or antibody-drug

conjugate as described herein, such as e.g., a LIV I-ADC, may include the following criteria

(RECIST Criteria L)

target lesions

Response (CR)

Category Criteria
Based on Complete Disappearance of all target lesions. Any pathological

lymph nodes must have reduction in short axis to < 10
mom.

Partial Response
(PR}

> 30% decrease in the sum of the longest diameter
(LD} of target lesions, taking as reference the baseline
sum of LDs.

Stable Disease
(8D

Neither sufficient shrinkage to qualify for PR nor
sufficient increase to qualify for PD, taking as
reference the sroallest sum of LDs while in trial.

Progressive > 20% {and > 5 mm) increase in the sum of the LDs of
Disease (PD) target lesions, taking as reference the smallest sum of
the target LDs recorded while in trial or the appearance
of one or more new lesions.
Based on non- | CR Disappearance of all non-target lesions and
target lesions normalization of tumor marker level. All lvimph nodes
raust be non-pathological in size (< 10 mam short axis).
SD Persistence of one or more non-target lesion(s) or/and
maintenance of tumor marker level above the normal
{imits.
PD Appearance of one or more new lesions and/or

unequivocal progression of existing non-target lesions.

(831423

In one embodiment of the methods or uses or product for uses provided herein, the

effectiveness of treatment with an antibody or antigen-binding fragment thereof or antibody-drug

conjugate as described herein, such as e.g., a LIVI-ADC, is assessed by measuring the objective

response rate. In some embodiments, the objective response rate is the proportion of patients

with temor size redaction of a predefined amount and for a minimum period of ime. In some

N
[




WO 2022/067348 PCT/US2021/071609

emnbodiments the objective response rate is based upon RECIST vi.1. In one embodiment, the
objective tesponse rate is at least about 20%, at least about 25%, at least about 30%, at least
about 35%, at least about 40%, at Jeast about 45%, at least about 58%, at least about 60%, at
least about 70%, or at least about 80%. In one erobodiment, the objective respounse rate 1s at least
about 20%-80%. In one embodiment, the objective response rate is at least about 30%-80%.
one embodiment, the objective response rate is at least about 40%-80%. In ove embodiment, the
objective response rate is at least abont 50%-80%. In oue embodiment, the ohjective response
rate is at least about 60%-80%. In one embodiment, the objective response rate is at least about
70%-80%. Tu one ervbodiment, the objective response rate 18 at least about 80%. In one
embodiment, the objective response rate is at least about 85%. In one embodiment, the objective
response rate is at least about 90%. In one embodiment, the objective response rate is at least
about 95%. In one embodiment, the objective response rate is at least about 98%. In one
embodiment, the objective response rate is at Jeast about 99%. In one embodiment, the objective
response rate is at least 20%, at least 25%, at least 30%, at feast 35%, at least 40%, at least 45%,
at least 50%, at least 60%, at least 70%, or at least 80%. In one embodiment, the objective
response rate is at least 20%-80%. In one embodiment, the objective response rate is at lea
30%-80%. In one embodiment, the objective response rate is at least 40%-80%. In one
embodiment, the objective response rate is at least 50%-80%. In one embodiment, the objective
response rate is at least 60%-80%. In one embodiment, the objective response rate is at least
70%-80%. In one embodiment, the objective response rate is at least 80%. In one embodiment,
the obiective response rate is at least 85%. In one embodiment, the objective response rate is at
ieast 90%. In one embodiment, the objective response rate is at least 95%. In one embodiment,
the objective response rate is at least 98%. In one embodiment, the objective response rate is at

least 99%. In one embodiment, the objective response rate is 10%.

[6143] In one embodiment of the methods or uses or product for uses provided herein,
response to treatment with an antibody or antigen-binding fragment thereof or antibody-drug
conjugate as described herein, such as e.g., a LIVI-ADC, is assessed by measuring the size of a
tumor derived from the cancer {e.g., prostate cancer or melanoma). In one embodiment, the size
of a tumor derived from the cancer is reduced by at least about 10%, at least about 15%, at least

about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, a
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least about 45%, at least about 50%, at least about 60%, at least about 70%, or at least about 80%

relative to the size of the turnor derived froro the cancer before admiwmistration of the antibody or

antigen-binding fragroent thereof or antibody-drug conjugate described herein (e.g., a LIVI-

ADC). In oue embodiment, the size of a turoor derived frora the cancer is reduced by at least

about 10%-80%. In one embodiment, the size of a tumor derived froro the cancer is reduced by

at least about 20%-80%. In one embodiment, the size of a tumor derived from the cancer is

reduced by at least about 30%-80%. In one embodiment, the size of a tamor derived from the

cancer is reduced by at least about 40%-80%. In one embodiment, the size of a tumor derived

from the cancer is redoced by at least about 30%-80%. Tn one embodiment, the size of a tumor

derived from the cancer is reduced by at least about 640%-80%. In one embodiment, the size of a

mmor derived from the cancer is reduced by at least about 70%-80%. In one embodiment, the

size of a tumor derived from the cancer is reduced by at least about 80%. In one embodiment,

the size of a tumor derived from the cancer is reduced by at least about 85%. In one embodiment,

the size of a tumor derived from the cancer is reduced by at least about 80%. In one embodiment,

the size of a tumor derived from the cancer is reduced by at least about 95%. In one embodiment,

the size of a tumor derived from the cancer is reduced by at least about 98%. In one embodiment,

the size of a tumor derived from the cancer is reduced by at least about 99%. In one embodiment,

the size of a tumor derived from the cancer is reduced by at least 10%, at least 15%, at least 20%,

at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 60%, at

ieast 70%, or at least 80% relative to the size of the tumor derived from the cancer before

administration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate

described herein {e.g., a LIV1-ADC). In one embodiment, the size of a tumor derived from the

cancer is reduced by at least 10%-80%.
cancer is reduced by at least 209%-80%.
cancer is reduced by at least 30%-80%.
cancer is reduced by at least 40%-80%.
cancer is reduced by at least 50%-80%.
cancer is reduced by at least 60%-80%.

cancer is reduced by at least 70%-80%.

In one embodiment, the size of a tumor derived from the
In one ernbodiment, the size of a tumor derived from the
In one embodiment, the size of a tumor derived from the
In one embodiment, the size of a tumor derived from the
In one embodiment, the size of a tumor derived from the
In one ernbodiment, the size of a twmor derived from the

In one embodiment, the size of a tumor derived from the

cancer is reduced by at least 83%. v one embodiment, the size of a tumor derived from the
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capcer is reduced by at least 85%. In one embodiment, the size of a tumor derived from the
cancer 15 reduced by at least 90%. Tn one embodiment, the size of a tamor derived from the
cancer is reduced by at least 95%. In one ernbodiment, the size of a turnor derived from the
cancer 15 reduced by at least 98%. In one embodiment, the size of a tumor derived {rom the
cancer s reduced by at least 99%.1n one embodiment, the size of a tumor derived from the
cancer 15 reduced by 100%. In one embodiment, the size of a tumor derived from the cancer is
measured by magnetic resonance imaging (MRI). In one embodiment, the size of a tumor
derived {rom the cancer is measured by computed tomography (CT). In one embodiment, the
size of a turoor derived from the cancer is measured by positron emission tomography (PET). In

one embodiment, the size of a tumor derived from the cancer is measured by ultrasound.

{144 Io one embodiment of the methods or uses or product for uses provided described
herein, response to treatment with an antibody or antigen-binding fragment thereof or antibody-
drug conjugate described herein {e.g., a LIVI-ADC), promotes regression of a tumor derived
from the cancer {e.g., prostate cancer or melanoma). In one embodiment, a tumor derived from
the cancer regresses by at least about 1%, at least abont 15%, at least about 20%, at least about
25%, at least about 30%, at least about 35%, at least about 40%, at least about 45%, at Teast
about 30%, at least about 60%, at least about 70%, or at least about 80% relative to the size of
the tumor derived from the cancer before administration of the antibody or antigen-binding
fragment thereof or antibedy-drug conjugate described herein (e.g., a LIVI-ADC). In one
embodiment, a tomor derived from the cancer regresses by at least about 10% to about 80%. In
one embodiment, a tumor derived from the cancer regresses by at least about 20% to about 80%.
in one embodiment, a tumor derived from the cancer regresses by at least about 3(3% to about
&0%. In one embodiment, a tumor derived from the cancer regresses by at least about 40% to
about 80%. In one embodiment, a tumor derived from the cancer regresses by at least about 50%
to about 80%. In one embodiment, a tumor derived from the cancer regresses by at least about
60% to about 80%. In one embodiment, a tumor derived from the cancer regresses by at least
about 70% to about 80%. In one embodiment, a tumor derived from the cancer regresses by at
igast about 80%. In one embodiment, a tumor derived from the cancer regresses by at least about
85%. In one embodiment, a tumor derived from the cancer regresses by at least about 90%. In

one embodiroent, a turor derived from the cancer regresses by at feast about 93%. In one
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ermnbodiment, a tumor derived from the cancer regresses by at least about 98%. In one
emboditoent, a twoor derived from the cancer regresses by at least about 99%. In ove

erobodiment, a tumor derived from the cancer regresses by at least 10%, at least 15%, at least

20%, at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, at least S0%, at least
60%, at least 70%, or at least 80% relative to the size of the tumor derived from the cancer
before administration of the antibody or antigen-binding fragment thereof or antihody-drog
conjugate described hevein {e.g., a LIVI-ADC). In ove embodiment, a tamor derived from the
cancer regresses by at least 10% to 80%. In one embodiment, a tumor derived from the cancer
regresses by at least 20% to 80%. In one ersbodiment, 2 tumor derived from the cancer regresses
by at least 33% to 830%. In one embodiment, a tumor derived from the cancer regresses by at
ieast 40% to 80%. In one embodiment, a tamor derived from the cancer regresses by at least 50%
to 80%. In oue embodiment, a tumor derived from the cancer regresses by at least 60% to 80%.
In one embodiment, a tumor derived from the cancer regresses by at least 70% to 80%. In one
embodiment, a tumor derived from the cancer regresses by at least 80%. In one embodiment, a
tumor derived from the cancer regresses by at least 85%. In one embodiment, a tomor derived
from the cancer regresses by at least 20%. In one embodiment, a tumor derived from the cancer
regresses by at least $5%. In one embodiment, a tumor derived from the cancer regresses by at
least 98%. In one embodiment, a tumor derived from the cancer regresses by at feast 99%. In one
embodiment, a tumor derived from the cancer regresses by 100%. In one embodiment,
regressicen of a tumor is determined by measuring the size of the tumor by magnetic resonance
imaging (MRI). In one embodiment, regression of a tumor is determined by measuring the size
of the tumor by computed tomography (CT). In one embodiment, regression of a turmor is
determined by measuring the size of the tumor by positron emission tomography (PET). In one
emmbodiment, regression of a tumor is determined by measuring the size of the tumor by

ultrasound.

(145} In one embodiment of the methods or uses or product for uses described herein,
response to treatment with an antibody or antigen-binding fragment thereof or antibody-drug
conjugate described herein (e.g., a LIVI-ADC), is assessed by measuring the time of progression
free survival after administration of the antibody or antigen-binding fragment thereof or

antibody-drug conjugate described herein (e.g., a LIVEI-ADC). In some emnbodiments, the
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subject exhibits progression-free survival of at least about | month, at least about 2 months, at
least about 3 moounths, at least about 4 months, at least about 3 months, at least about 6 months, at
least about 7 months, at least about 8 months, at least about 9 months, at least about 10 mounths,
at least about 11 roouths, at least about 12 roonths, at least about eighteen months, at least about
two years, at least about three years, at least about {our years, or at least about five years after
administration of the antibody or antigen-binding fragment thereof or antibody-drog conjugate
described herein {e.g., a LIVI-ADC). In some embodiments, the subject exhibits progression-
free survival of at least about 6 months after administration of the antibody or antigen-binding
fragroent thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some
embodiments, the subject exhibits progression-free survival of at least about one year after
adrainistration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIVI-ADC). In some embodiments, the subject exhibits progression-
free survival of at least about two vears after administration of the antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some
embodiments, the subject exhibits progression-free sarvival of at least about three years after
administration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIVI-ADC). In some embodiments, the subject exhibits progression-
free survival of at least about four years after administration of the antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein {e.g., a LIVI-ADC). In some
embodiments, the subject exhibits progression-free survival of at least about five years after
administration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIV1-ADC). In some embodiments, the subject exhibits progression-
free survival of at least 1 month, at least 2 months, at least 3 months, at least 4 months, at least 5
months, at least 6 months, at least 7 months, at feast 8 months, at least @ months, at least 10
months, at least 11 months, at least 12 months, at least eighteen months, at least two years, at
ieast three years, at least four years, or at least five years after administration of the antibody or
antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g., a LIV1-
ADC). In some embodiments, the subject exhibits progression-free survival of at least 6 months
after administration of the antibody or antigen-binding fragment thereof or antibody-drug
conjugate described herein (e.g., a LIVI-ADC). Tn some embodiments, the subject exhibits
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progression-free survival of at least one year after administration of the antibody or antigen-
binding fragment thereof or antibody-drmig conjugate described herein {e.g., a LIVI-ADC). Ju
some embodiments, the subject exhibits progression-free survival of at least two years after
adnunisiration of the antibody or antigen-binding fragivent thereof or antibody-drug conjugate
described herein (e.g., 2 LIV I-ADC). In some embodiments, the subject exhibits progression-
free survival of at least three years after administration of the antibody or antigen-binding
fragrent thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some
embodiments, the subject exhibits progression-free survival of at least four vears after
adroinistration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein {e.g., a LIV1I-ADC). In some embodiments, the subject exhibits progression-
free survival of at least five years after administration of the antibody or antigen-binding

fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC).

{146} In one embodiment of the methods or uses or product for uses described herein,
response to treatment with an antibody or antigen-binding fragrent thereof or antibody-drug
conjugate described herein (e.g., a LIVI-ADC), is assessed by measuring the time of overall
survival after administration of the antibody or antigen-binding fragment thereof or antibody-
drug conjugate described herein {e.g., a LIVI-ADC). In some embodiments, the subject exhibits
overall survival of at least about | month, at least about 2 months, at least about 3 months, at
least about 4 months, at least about 5 months, at least about 6 months, at least about 7 months, at
ieast about & months, at least about 9 months, at least about 10 months, at least about 11 months,
at least about 12 months, at least about eighteen months, at least about two years, at least about
three years, at least about four years, or at least about five vears after administration of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein {(e.g.,
a LIVIE-ADC). In some embodiments, the subject exhibits overall survival of at least about 6
months after administration of the antibody or antigen-binding fragment thereof or antibody-drug
conjugate described herein {e.g., a LIVI-ADC). In some embodiments, the subject exhibits
overall survival of at least about one year after administration of the antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some
embodiments, the subject exhibits overall survival of at least about two years after administration

of the antibody or antigen-binding fragment thereof or antibody-drag conjugate described herein
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(e.g., a LIVI-ADC). In some embodiments, the subject exhibits overall survival of at least about
three years after adrinistration of the antibody or antigen-binding fragment thereof or antibody-
drug conjugate described herein {e.g., a LIVI-ADC). In some embodiments, the subject exhibits
overal] survival of at least about four years after administration of the antibody or antigen-
binding fragrent thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In
some ernbodiments, the subject exhibits overall survival of af least about five years after
adroinistration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein {e.g., a LIV1-ADC). In some embodiments, the subject exhibits overall
survival of at least | roonth, at least 2 mouths, at least 3 months, at least 4 mouths, at least 5
months, at least 6 wonths, at least 7 wonths, at least & months, at least 9 mounths, at feast 10
months, at least 11 months, at least 12 months, at least eighteen months, at least two vears, at
least three years, at least four vears, or at least five vears after administration of the antibody or
antigen-binding fragment thereof or antibody-drag conjugate described herein {e.g., a LIVI-
ADC). In some embodiments, the subject exhibits overall survival of at least 6 months after
administration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIV1I-ADC). In some embodiments, the subject exhibits overall
survival of at least one year after administration of the antibody or antigen-binding fragment
thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some embodiments,
the subject exhibits overall survival of at least two years after administration of the antibody or
antigen-binding fragment or antibody-drug conjugate thereof described herein {e.g., a LIVI-
ADC). In some embodiments, the subject exhibits overall survival of at feast three years after
administration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIVI-ADC). In some embodiments, the subject exhibits overall
survival of at least four years after administration of the antibody or antigen-binding fragment
thereof or antibody-drug conjugate described herein {e.g., a LIVI-ADC). In some embodiments,
the subject exhibits overall survival of at least five years after administration of the antibody or

antigen-binding fragment thereof described herein {(e.g., a LIVE-ADC).

(1471 In one embodiment of the methods or uses or product for uses described herein,
response to treatment with an antibody or antigen-binding fragroent thereof or antibody-drug

conjugate described herein {e.g., a LIVI-ADC), is assessed by measuring the duration of
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response to the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIV I-ADC) after administration of the antibody or antigen-binding
fragroent thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). 1o some
embodiroents, the duration of response to the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., 2 LIVI-ADC) is at least about | month, at least
about 2 months, at Ieast about 3 months, at least about 4 months, at least about S months, at least

~
Ji
i

about 6 mouths, at least about 7 rmoonths, at least about § months, at least aboat 9 months, at least
about 10 months, at least about 11 months, at least about 12 months, at least about eighteen
months, at least about two years, at least about three vears, at least about four vears, or at least
about five years after administration of the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some embodiments, the
durration of response to the antibody or antigen-binding fragment thereof or antibody-drug
conjugate described herein (e.g., a LIVI-ADC) is at least about 6 months after adroinistration of
the antibody or antigen-binding fragment thereof or antibody-druog conjugate described herein
(e.g., a LIVI-ADC). In some embodiments, the duration of response to anti-LIV1 antibody or
antigen-binding fragment thereof or antibody-drug conjugate described herein (e.g., a LIV1-
ADC) is at least about one year after administration of the anti-LIV1 antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some
embodiments, the duration of response to the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., 2a LIVI-ADC) is at least about two years after
administration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIV1I-ADC). In some embodiments, the duration of response to the
anti-LIV1 antibody or antigen-binding fragment thereof or antibody-drug conjugate described
herein {e.g., a LIVI-ADC) is at least about three years after administration of the antibody or
antigen-binding fragment thereof or antibody-drug conjugate described herein (e.g., a LIV1-
ADC). In some embodiments, the duration of response to the antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein {e.g., a LIV1-ADC) is at least
about four years after administration of the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., a LIV1-ADC). In some ernbodiments, the
duration of tesponse to the antibody or antigen-binding fragment thereof or antibody-drug
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conjugate described herein (¢.g., a LIVI-ADC) is at least about five years after administration of
the antibody or astigen-binding fragment thereof or antibody-drag conjugate described herein
(e.g., a LIVI-ADC). In sorme embodiments, the duration of response to the antibody or antigen-
binding fragment thereof or antibody-drig conjugate described herein (e.g., a LIVI-ADC) s at
least 1 month, at least 2 months, at least 3 months, at least 4 months, at least 5 months, at least 6
mounths, at least 7 maouths, at least 8 mouths, at least 9 roonths, at least 10 mouths, at least 11
months, at least 12 months, at least eighteen ronths, at least two vears, at least three vears, at
least four vears, or at least five years after administration of the antibody or antigen-binding
fragroent thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some
embodiments, the duration of response to the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., a LIVI-ADC) is at least 6 months after
administration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIVI-ADC). In some embodiments, the duration of response 1o the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein (e.g.,
a LIVI-ADC) is at least one year after administration of the antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein (e.g., a LIV1I-ADC). In some
embodiments, the duration of response to the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., 2a LIVI-ADC) is at least two years after
administration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein {e.g., a LIV1-ADC). In some embodiments, the duration of response to the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein (e.g.,
a LIVI-ADC) is at least three years after administration of the antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some
ermbodiments, the duration of response to the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., a LIVI-ADC) is at least four years after
adrninistration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIVI-ADC). In some ernbodiments, the duration of response to the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g.,
a LIVI-ADC) is at least five years after administration of the antibody or antigen-binding
fragroent thereof or antibody-drug conjugate described hevein (e.g., a LIVI-ADC).
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[(3148] In one embodiment of the methods or uses or product for uses described herein,
response to treatment with an antibody ot antigen-binding fragroent thereof or antibody-drug
conjugate described herein (e.g., a LIVI-ADC), is assessed by measuring the PSA level in a
sabject with prostate cancer. In some erabodiments, the PSA level is redaced by at least about
10%, at least about 15%, at least about 20%, at least about 25%, at least about 30%, at least
about 35%, at least about 40%, at least about 45%, at least about 50%, at least about 60%, at
least about 70%, or at least about 80% relative to the PSA level before administration of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g.,
a LIVI-ADO). Tn some embodiroents, the PSA level is reduced by at least about 10% relative to
the PSA level before administration of the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some embodiments, the PSA
fevel is reduced by at least about 15% relative to the PSA level before administration of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein (e.g.,
a LIVI-ADC). In some embodiments, the PSA level is reduced by at least about 20% relative to
the PSA level before administration of the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein {e.g., a LIVI-ADC). In some embodiments, the PSA
level is reduced by at least about 25% relative to the PSA level before administration of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g.,
a LIVI-ADC). In some embodiments, the PSA level is reduced by at least about 30% relative to
the PSA level before adminisiration of the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some embodiments, the PSA
ievel is reduced by at least about 35% relative to the PSA level before administration of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g.,
a LIVI-ADC). In some embodiments, the PSA level is reduced by at least about 40% relative to
the PSA level before administration of the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some embodiments, the PSA
level is reduced by at least about 45% relative to the PSA level before administration of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g.,
a LIVI-ADC). In some embodiments, the PSA level is reduced by at least about 50% relative to

the PSA level before adrinistration of the antibody or antigen-binding fragment thereof or
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antibody-drug conjugate described herein {e.g., a LIVI-ADOC). In some embodiments, the PSA
level is reduced by at least about 353% relative to the PSA level before administration of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g.,
a LIVI-ADC). In sorne embodiments, the PSA level is reduced by at least about 60% relative to
the PSA level before adroinistration of the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described hereln (e.g., a LIVI-ADC). In some erobodiments, the PSA
level is reduced by at least about 65% relative to the PSA level before administration of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g.,
a LIVI-ADO). Tn some embodimoents, the PSA level is reduced by at least about 70% relative to
the PSA level before administration of the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some embodiments, the PSA
fevel is reduced by at least about 75% relative to the PSA level before administration of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein (e.g.,
a LIVI-ADC). In some embodiments, the PSA level is reduced by at least about 80% relative to
the PSA level before administration of the antibody or antigen-binding fragment thereof or

antibody-drug conjugate described herein {e.g., a LIVI-ADC).

{4149} In one embodiment of the methods or uses or product for uses described herein,
response to treatiment with an antibody or antigen-binding fragment thereof or antibody-drug
conjugate described herein (e.g., a LIVI-ADC), is assessed by measuring the time of PSA
progression free survival after administration of the antibody or antigen-binding fragment thereof
or antibody-drug conjugate described herein {e.g., a LIVI-ADC). In some embodiments, PSA
progression free survival is defined as the time from the start of study treatment to first
occurrence of PSA progression or death, whichever comes first. In some embodiments, PSA
progression is defined in prostate cancer subjects with a PSA decline from baseline an increase
of >225% and at least 2 ng/mL over padir value, confirmed by second PSA value at least 3 weeks
iater. In some embodiments, PSA progression is defined in prostate cancer subjects with no PSA
decline from baseline as an increase in PSA by 25% (at least 2 ng/mL) above baseline level,
confirmed by second PSA value at feast 3 weeks apart. In some embodiments, the subject
exhibits PSA progression-free survival of at least about 1 month, at least about 2 months, at least

about 3 mounths, at least about 4 roonths, at least about 3 months, at least aboat 6 months, at least
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about 7 months, at least about § months, at least about 9 months, at least about 10 months, at
least about 11 mounths, at least about 12 months, at least about eighteen months, at least about
two years, at least about three years, at least about four years, or at least about five years after
adnunisiration of the antibody or antigen-binding fragivent thereof or antibody-drug conjugate
described herein (e.g., a LIV I-ADC). In some embodiments, the subject exhibits PSA
progression-free survival of at least about 6 wounths after administration of the antibody or
antigen-binding fragroent thereof or antibody-drag conjugate described herein {e.g., a LIVI-
ADC). In some embodiments, the subject exhibits PSA progression-free survival of at least
about one year after adroinistration of the aniibody or antigen-binding fragment thereof or
antibody-drug conjngate described herein (e.g., a LIVI-ADC). In some embodiments, the
subject exhubits PSA progression-free survival of at least about two years after administration of
the antibody or antigen-binding fragment thereof or antibody-druog conjugate described herein
(e.g., a LIVI-ADC). In some embodiments, the subject exhibits PSA progression-free survival
of at least about three years after administration of the antibody or antigen-binding fragment
thereof or antibody-drug conjugate described herein {e.g., a LIVI-ADC). In some embodiments,
the subject exhibits PSA progression-free survival of at least about four years after
administration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIVI-ADC). In some embodiments, the subject exhibits PSA
progression-free survival of at least about five years after administration of the antibody or
antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g., a LIVI-
ADC). In some embodiments, the subject exhibits PSA progression-free survival of at least |
month, at least 2 months, at least 3 months, at least 4 months, at least 5 months, at least 6
months, at least 7 months, at least 8 months, at least 9 months, at least 10 months, at least 11
months, at least 12 months, at least eighteen months, at least two years, at least three years, at
least four years, or at least five years after administration of the antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some
embodiments, the subject exhibits PSA progression-free survival of at least 6 months after
adroinistration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIV1-ADC). In some embodiments, the subject exhibits PSA
progression-free survival of at least one vear after administration of the antibody or antigen-

&7

O/



WO 2022/067348 PCT/US2021/071609

binding fragment thereof or antibody-drug conjugate described herein {e.g., a LIVI-ADC). In
some ernbodiments, the suhject exhibits PSA progression-{ree survival of at least two years after
adroinistration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIVI-ADC). In some embodiments, the subject exhibits PSA
progression-free survival of at Jeast three years after administration of the antibody or antigen-
binding fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In
some embodirents, the subject exhibits PSA progression-free sarvival of at least four years after
administration of the antibody or antigen-binding fragment thereot or antibody-drug conjugate
described herein (e.g., a LIVI-ADC). In some embodiments, the subject exhibits PSA
progression-free survival of at least five years after administration of the antibody or antigen-

binding fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC).

{33561 In one embodiment of the methods or uses or product for uses described herein,
response o treatment with an antibody or antigen-binding fragment thereof or antibody-drug
conjugate described berein (e.g., a LIVI-ADC), is assessed by measuring the PSA duration of
response to the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein {e.g., a LIV1-ADC) after administration of the antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some
embodiments, the PSA duration of response to the antibody or antigen-binding fragment thereof
or antibody-drug conjugate described herein {e.g., a LIVI-ADC) is at least about 1 month, at
ieast about 2 months, at least about 3 months, at least about 4 months, at least about 5 months, at
least about 6 months, at least about 7 months, at least about 8§ months, at least about ¢ months, at
least about 1 months, at least about 11 months, at least about 12 months, at least about eighteen
months, at least about two years, at least about three vears, at least about four vears, or at least
about five years after administration of the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some embodiments, the PSA
duration of response to the antibody or antigen-binding fragment thereof or antibody-drug
conjugate described herein (e.g., a LIV1-ADC) is at least about 6 months after administration of
the antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein
{e.g.. a LIV1-ADC). In some embodiments, the PSA duration of response to anti-LIV1 antibody

or antigen-binding fragment thereof or antibody-drug conjugate described herein (e.g., a LIV1-
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ADC}) is at least about one year after administration of the anti-LIV1 antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC). To some
erobodiments, the PSA duration of response to the antibody or antigen-binding fragiuent thereof
or anfibody-drug conjugate described herein {e.g., a LIVI-ADC) is at least about two years after
adroinistration of the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIVI-ADC). In soroe embodiments, the PSA duration of respouse to
the anti-LIV1 antibody or antigen-binding {ragmeut thereof ot antibody-drug conjugate
described herein {e.g., a LIVI-ADC) is at least about three years after administration of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g.,
a LIVI-ADC). In some embodiments, the PSA duration of response to the antibody or antigen-
binding fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC) is at
ieast about four vears after administration of the antibody or antigen-binding fragment thereof or
antibody-drug conjugate described herein (e.g., a LIVI-ADC). In some embodiments, PSA the
duration of response to the antibody or antigen-binding fragment thereof or antibody-drug
conjugate described herein (e.g., a LIVI-ADC) is at least about five years after administration of
the antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein
{e.g., a LIV1-ADC). In some embodiments, the PSA duration of response to the antibody or
antigen-binding fragment thereof or antibody-drug conjugate described herein {e.g., a LIVI-
ADC) is at least | month, at least 2 months, at least 3 months, at least 4 months, at least 3
months, at least 6 months, at least 7 months, at least € months, at least 9 months, at least 10
months, at least 11 months, at least 12 months, at least eighteen months, at least two years, at
ieast three years, at least four years, or at least five years after administration of the antibody or
antigen-binding fragment thereof or antibody-drug conjugate described herein (e.g., a LIV1-
ADC). In some embodiments, the PSA duration of response to the antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC) is at [east 6
months after administration of the antibody or antigen-binding fragment thereof or antibody-drug
conjugate described herein (e.g., a LIVI-ADC). In some embodiments, the PSA duration of
response to the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIV1-ADC) is at least one year after administration of the antibody or

antigen-binding fragroent thereof or antibody-drag conjugate described herein (e.g., a LIV1-
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ADC). In some embodiments, the PSA duration of response to the antibody or antigen-binding
fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC) 15 at least two
years after adroinistration of the antibody or antigen-binding fragment thereof or antibody-drug
conjugate described berein (e.g., a LIVI-ADC). In some embodiments, the PSA duration of
response to the antibody or antigen-binding fragment thereof or antibody-drug conjugate
described herein (e.g., a LIVI-ADC) 1s at least three years after administration of the antibody or
antigen-binding fragroent thereof or antibody-drag conjugate described herein {e.g., a LIVI-
ADC). In some embodiments, the PSA duration of response to the antibody or antigen-binding
fragroent thereof or antibody-drug conjugate described herein (e.g., a LIV1-ADC) is at least four
vears after administration of the antibody or antigen-binding fragment thereof or antibody-drug
conjugate described herein {e.g., a LIVI-ADC). In some embodiments, the PSA duration of
response to the antibody or antigen-binding fragrment thereof or antibody-drug conjugate
described herein (e.g., a LIVI-ADC) is at least five years after administration of the antibody or
antigen-binding fragment thereof or antibody-drug conjugate described herein (e.g., a LIVI-

ADC).
IV.  Pharmaceutical Compositions and Formulations

(8151} For therapeutic use, an antibody or antigen-binding fragment thereof or antibody-drug
conjugate (e.g., a LIVI-ADC) is combined with a pharmaceutically acceptable carrier. As used
herein, “pharmaceutically acceptable carrier” means buffers, carriers, and excipients saitable for
use in contact with the tissues of human beings and animals without excessive toxicity, irritation,
allergic response, or other problem or complication, commensurate with a reasonable benefit/risk
ratio. The carrier(s) should be “acceptable” in the sense of being compatible with the other
ingredients of the formulations and not deletericus to the recipient. Pharmaceutically acceptable
carriers include buffers, solvents, dispersion media, coatings, isotonic and absorption delaying
agents, and the like, that are compatible with pharmaceutical administration. The use of such

media and agents for pharmaceutically active substances is known in the art.

[6152] Accordingly, antibody or antigen-binding fragment thereof or antibody-drug
conjugate (e.g., a LIV1-ADC) compositions of the present invention can comprise at least one of
any suitable excipients, such as, but not limited to, diluent, binder, stabilizer, buffers, salts,
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lipophilic solvents, preservative, adjuvant or the like. Pharmaceutically acceptable excipients are
preferred. Non-limiting examples of, and methods of preparing such sterile solutions are well
known in the art, sach as, but not Hmited to, those described 1o Gennaro, Ed., Remdngton’s
Pharmaceutical Sciences, 18th Edition, Mack Publishing Co. (Easton, Pa.) 1990,
Pharmaceatically acceptable cartiers can be routinely selected that are suitable for the yoode of
adounisiration, solubility and/or stability of the astibody olecule, fragroent or variant

coroposition as well known in the art ot as described herein.

[6153] Suitable pharmaceutical excipients and/or additives for use in the antibody molecule
compositions according to the invention are known in the art, e.g., as Hsted in “Remington: The
Science & Practice of Pharmacy,” 19th ed., Williams & Williams, (1993), and in the

“Physician’s Desk Reference,” 52nd ed., Medical Economics, Montvale, N.J. (1998).

(3154 Pharmaceutical compositions containing an antibody or antigen-binding fragment
thereof or antibody-drug conjugate {e.g., a LIVI-ADC) as disclosed herein can be presented in a
dosage unit form and can be prepared by any suitable method. A pharmaceutical composition
should be formulated to be compatible with its intended route of administration. Examples of
routes of administration are intravenous (IV), intradermal, inhalation, transdermal, topical,
transmucosal, and rectal administration. A preferred rounte of administration for monoclonal
antibodies is IV infusion. Useful formulations can be prepared by methods known in the
pharmaceutical art. For example, see Remington’s Pharmaceutical Sciences (1990) supra.
Formulation components suitable for parenteral administration inclhide a sterile diluent such as
water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol
or other synthetic solvents; antibacterial agents such as benzyl alcohel or methyl parabens;
antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as EDTA; buffers
such as acetates, citrates or phosphates; and agents for the adjustment of tonicity such as sedivm

chloride or dextrose.

[D155] For intravenous administration, suitable carriers inchude physiological saline,
bacteriostatic water, Cremophor EL™ (BASF, Parsippany, N.J.) or phosphate buffered saline
(PBS). The carrier should be stable under the conditions of manufacture and storage, and should

be preserved against microorganisims. The carrier can be a solvent or dispersion medium
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containing, for example, water, ethanol, polyol (for exarmple, glycerol, propylene glycol, and

liguid polyethylene glveol), and suitable mixtures thereof.

[0156] Pharmaceutical formulations are preferably sterile. Sterilization can be accomplished
by any suitable roethod, e.g., filiration through sterile filtration merbranes. Where the
coraposition is lyophilized, filter sterilization can be conducted prior to or following

Ivophilization and reconstitetion.

(01571 The compositions of this invention roay be in a variety of forms. These inchude, for
example, liquid, semi-solid and solid dosage forms, such as liquid solutions {e.g., injectable and
infusible solations), dispersions or suspensions, and liposomes. The particular form depends on
the intended mode of administration and therapeutic application. In exemplary emabodiments,
compositions provided are in the form of injectable or infusible solutions. Exemplary
administration is parenteral (e.g., intravenous, subentaneous, intraocular, intraperitoneal,
intranmscalar). In an exemplary erobodiment, the preparation is admanistered by intravenous
infusion or injection. In another preferred embodiment, the preparation is administered by

intramuscular or subcutaneons injection.

[3158] The phrases “parenteral admunistration” and “administered parenterally” as used
herein means modes of administration other than enteral and topical administration, usually by
injection, and includes, without limitation, intravenous, intramuscular, subcataneous,
intraarterial, intrathecal, intracapsular, intraorbital, intravitreous, intracardiac, intradermal,
ntraperitoneal, transtracheal, inhaled, subcutaneous, subcuticular, intraarticular, subeapsalar,

subarachnoid, intraspinal, epidural and intrasternal injection and infusion.

(01597 Exemplary dosages of an antibody or antigen-binding fragment thereof or antibody-
drug conjugate {e.g., a LIVI-ADC) are about (.5 mg/kg of a subject’s body weight, about .75
mglkg of a subject’s body weight, about 1.0 mg/kg of a subject’s body weight, about 1.25 mg/kg
of a subject’s body weight, about 1.5 mg/kg of a subject’s body weight, about 1.67 mg/kgof a
subject’s body weight, about 1.75 mg/kg of a subject’s body weight, about 2.0 mg/kg of a
subject’s body weight, about 2.25 mg/kg of a subject’s body weight, about 2.5 mg/kg of a
subject’s body weight, about 2.75 mg/kg of a subject’s body weight, or about 2.8 mg/kg of a

subject’s body weight. In a particular embodiment, an exemplary dose of LIV1-ADC is about
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0.75 mg/kg of a subject’s body weight. In another particular embodiment, an exemplary dose of
LIVE-ADC 15 about 1.0 mug/kg of a subject’s body weight. In apother particular erobodiment, an
exemplary dose of LIV1-ADC is about 1.25 mog/kg of a subject’s body weight. In another
particular embodiroent, ao exemplary dose of LIVI-ADC is about 1.5 mg/kg of a subject’s body
weight. Tn another particular embodiment, an exemplary dose of LIV1I-ADC is about 1.67 mg/kg
of a subject’s body weight. In another particular ernbodiment, an exemplary dose of LIVi-ADC
is about 1.75 mg/kg of a sabject’s body weight. In another particalar erobodiment, an exemplary
dose of LIVI-ADC is about 2.0 mg/kg of a subject’s body weight. In another particular
erobodiment, an exemplary dose of LIVI-ADC 1s about 2.25 mg/kg of a subject’s body weight.
In another particular embodiment, an exemplary dose of LIVI-ADC is about 2.5 mg/kg of a
subject’s body weight. In another particular embodiment, an exemplary dose of LIVI-ADC is
about 2.75 mg/kg of a subject’s body weight. In another particalar emshodiment, an exemplary
dose of LIV1-ADC is about 2.8 mg/kg of a subject’s body weight. In avother particufar
embodiment, a maximum exemplary dose of LIVI-ADC is about 100 mg per cycle. In another
particular embodiment, a maximum exemplary dose of LIVI-ADC is about 125 mg per cycle. In
another particular embodiment, a maximum exemplary dose of LIVI-ADC is about 200 mg per
cycle. In another particular embodiment, a maximum exempiary dose of LIVI-ADC is about

250 mg per cycle.

[B166] In certain exemplary embodiments, a subject is administered a dose of about 2.5
mgfke, at a maximum dose of about 200 mg, once every three weeks. In certain exemplary
embodiments, a subject is administered an intravenous dose of about 2.5 mg/kg, at a maximum

dose of about 200 mg, once every three weeks.

[6161] In certain exemplary embodiments, a subject is administered a dose of about 2.5
mg/kg, at a maximum dose of about 2530 mg, once every three weeks. In certain exemplary
embodiments, a subject is administered an intravenous dose of about 2.5 mg/kg, at a maximum

dose of about 250 mg, once every three weeks.

[6162] In certain exemplary embodiments, a subject is administered a dose of about 1.0

mg/kg, at a maximurm dose of about 100 mg, once every one week. In certain exemplary

~d
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ermnbodiments, a subject is administered an intravenous dose of about 1.0 mg/kg, at a maximum

dose of about 100 mg, once every one week.

(0163} In certain exemplary embodiments, a subject is administered a dose of about 1.25
mg/kg, at a maximom dose of about 125 mg, once every one week. In certain exemplary
erobodiments, a subject is administered an mtravenous dose of about 1.25 mg/kg, at a maximum

dose of about 125 mg, once every one week.

[0164] In certain exemplary emnbodiments, a subject is adnunistered a dose of about 1.0
mg/kg, at a maximum dose of about 200 mg, once every one week. In certain exemplary
erabodiments, a subject is adimunistered an intravenous dose of about 1.0 rog/kg, at a maxitoum

dose of about 200 mg, once every one week.

[0165] In certain exemplary ernbodiments, a subject is adoinistered a dose of about 1.23
mg/kg, at a maximam dose of about 200 mg, once every one week. In certain exemplary
erobodiments, a subject is admivistered an intravenous dose of about 1.25 rog/kg, at a maxiroum

dose of about 200 mg, once every one week.

[¢i66] T certain exemplary ermnbodiments, a subject is adoinistered a dose of about 2.5
mg/kg, at a maximum dose of about 250 mg, once every three weeks. lu certain exemplary
erobodiments, a subject is administered an intravenous dose of about 2.5 rog/kg, at a maxiroum
dose of abowut 250 mg, once every three weeks. In certain exemplary embodiments, the subject is
further administered G-C8F. In certain exemplary embodiments, if the anti-LIV1 antibody or
antigen-binding fragment thereof (e.g., a LIVI-ADC) is used at a dose of greater than or equal to
about 200 myg and less than or equal to about 250 mg once every three weeks, the subject is
further administered G-CSF. In certain exemplary embodiments, if the anti-LIV1 antibody or
antigen-binding fragroent thereof (e.g., a LIVI-ADC) is used at a dose of greater than or equal o
200 mg and less than or equal to 250 mg once every three weeks, the subject is further
administered G-CSF. In certain embodiments, the G-CSF is administered prophylactically. In
certain embodiments, the G-CSF is recombinant human G-CSF. In certain embodiments, the G-
CSF is filgrastim (NEUPOGEN®). In certain embodiments, the G-CSF is PEG-filgrastim
(NEULASTA®). In certain embodiments, the G-CSF is lenograstim (GRANOCYTE®). In

certain embodiments, the G-CSF is tbo-filgrastim (GRANIX®).
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[0167] In certain exemplary embodiments, a subject is administered a dose of about 1.0
mg/kg, at a maximom dose of about 100 mg, once every one week. In certain exemplary
erobodiments, a subject is administered an mtravenous dose of about 1.0 rog/kg, at a maximoum
dose of about 100 mg, once every one week. In certain exemplary embodiments, the subject is
further adroinistered G-CSF. In certain exernplary embodimuents, if the anti-LIVI antibody or
antigen-binding fragment thereof {e.g., a LIVI-ADC) is used at a dose of greater than or equal to
about 80 mg and less than or egual to about 100 mg once every one week, the subject is further
administered G-CSF. In certain exemplary emnbodiments, if the anti-1LIV1 antibody or antigen-
hinding fragment thereof (e.g., a LIVI-ADC) is used at a dose of greater than or equal to 80 mg
and less than or equal to 100 mg once every one week, the subject is further administered G-
CSF. In certain embodiments, the G-CSF ts administered prophylactically. In certain
embodiments, the G-CSF is recombinant lmiman G-CSF. In certain embodiments, the G-C8F is
filgrastim (NEUPOGEN®). In certain embodiments, the G-C8F is PEG-filgrastimn
(NEULASTA®). In certain embodiments, the G-CSF is lenograstim (GRANOCYTE®). In
certain embodiments, the G-CSF is tho-filgrastim (GRANIX®).

{31681 In certain exemplary embodiments, a subiect is administered a dose of about 1.25
mgfkg, at a maximurm dose of about 125 myg, once every one week. In certain exemplary
embodiments, a subject is administered an intravenous dose of about 1.25 mg/kg, at a maximum
dose of about 125 mg, once every one week. In certain exemplary embodiments, the subject is
further administered G-CSF. In certain exemplary embodiments, if the anti-LIV1 antibody or
antigen-binding fragment thereof {e.g., a LIVI-ADC) is used at a dose of greater than or equal 0
about 100 mg and less than or egual to about 125 mg once every one week, the subject is further
administered G-CSF. In certain exemplary embodiments, if the anti-LIV1 antibody or antigen-
binding fragment thereof (e.g., a LIVI-ADC) is used at a dose of greater than or equal to 100 mg
and less than or equal to 125 mg once every one week, the subject is further administered G-
CSF. In certain emnbodiments, the G-CSF is administered prophylactically. In certain
embodiments, the G-CSF is recombinant human G-CSF. In certain embodiments, the G-CSF is
filgrastim (NEUPOGEN®). In certain embodiments, the G-CSF is PEG-filgrastim
{(NEULASTA®). In certain embodiments, the G-CSF is lenograstim (GRANOCYTE®). In
certain emnbodiments, the G-CSF is tho-filgrastim (GRANIX®).

L
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[0169] In certain exemplary embodiments, a subject is administered LIV1-ADC at a dose of
about 0.75 rog/kg of body weight once every 7 days {1 day). o certain exermplary
erobodiments, a subject is administered LIVE-ADC at a dose of about 1.0 mg/kg of body weight
once every 7 days (& 1 day). In certain exemplary embodiments, a sabject is administered LIV1-
ADC at a dose of about 1.25 mg/kg of body weight once every 7 days (& 1 day). In certain
exemplary embodiments, a subject is adroinistered LIV1-ADC at a dose of about 1.5 mg/kg of
body weight once every 7 days (+ 1 day). In certain exemplary erobodiments, a subject is
administered LIVI-ADC at a dose of about 1.67 mg/kg of body weight once every 7 days (% |

day).

[931761 In certain exemplary embodiments, the subject is further administered G-CSF. In
certain exemplary erobodiments, if the anti-LIV1 antibody or antigen-binding fragment thereof
or antibody-drug conjugate (e.g., a LIVI-ADC) is used at a dose of greater than or equal to about
200 rog and less than or equal to about 250 mg, the subject is further adruinistered G-CSF. In
certain exemplary embodiments, if the anti-LIVT antibody or antigen-binding fragment thereof
or antibody-drog conjugate {e.g., a LIVI-ADC) is used at a dose of greater than or equal to 200
mg and less than or equal to 250 mg, the sabject is further administered G-CSF. In certain
ermabodiments, the G-CSF is admunistered prophyiactically. In certain embodiments, the G-C8F 1s
recombinant human G-CSF. In certain embodiments, the G-CSF is filgrastim (NEUPOGEN®).
In certain embodiments, the G-CSF is PEG-filgrastim (NEULASTA®). In certain embodiments,
the G-CSF is lenograstim (GRANOCYTE®). In certain embodiments, the G-CSF is tho-

filgrastim { GRANIX®j).

(01711 The present invention provides a kit, comprising packaging material and at least one
vial comprising a solution of at least one an antibody or antigen-binding fragment thereof or
antibody-drug conjugate (2.g., a LIVI-ADC} with the prescribed buffers and/or preservatives,
optionally in an aqueous diluent. The concentration of preservative used in the formulation is a
concentration sufficient to yield an anti-microbial effect. Such concentrations are dependent on
the preservative selected and are readily determined by the skilled artisan.

(8172} Various delivery systems can be used to administer antibodies or antigen-binding
fragments thereof or antibody-drug conjugate to a subject. In certain exemplary embodiments,
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adiministration of an antibody or antigen-binding fragment thereof or antibody-drug conjugate

{e.g., a LIVI-ADC) is by intravenous infusion.

(01733 Any of the formulations described above can be stored in a liquid or frozen form and
can be optionally subjected to a preservation process. In some ernbodiments, the formulations
described above are lyophilized, i.e., they are subjected to lyophilization. In some embodirents,
the formulations described above are subjected to a preservation process, for example,
iyophilization, and are subsequently reconstituted with a suitable liquid, for example, water. By
Iyvophilized, it is meaunt that the composition has been freeze-dried vnder a vacuum.
Lyophilization typically is accomplished by freezing a particular formadation such that the
solutes are separated from the solvent(s). The solvent is then removed by sublimation (i.e.,

primary drying) and next by desorption (i.e., secondary drying).

831741 The formulations of the present invention can be used with the methods described
herein or with other methods for treating disease. The antibody ot antigen-binding fragment
thereof or antibody-drug conjugate {e.g., LIVI-ADC) formulations may be further diluted before
adruinistration to a subject. In some embodiments, the formulations will be dilnted with saline
and held in IV bags or syringes before administration to a subject. Accordingly, in some
erbodiments, the methods for treating a cancer, such as a LIV 1-expressing cancer, in a subject
will comprise administering to a subject in need thereof a weekly dose of a pharmaceutical
composition comprising an antibody or antigen-binding fragment thereof or antibody-drug

conjugate (e.g., a LIVI-ADC).
Y. Articles of Manufacture and Kits

{31751 In another aspect, an article of manufactiure or kit is provided which comprises an
antibody or antigen-binding fragment thereof or antibody-drug conjugate deseribed herein (e.g.,
a LIVI-ADC). The article of manufacture or kit may further comprise instructions for use of the
antibody or antigen-binding fragment thereof or antibody-drug conjugate described herein (e.g.,
a LIVI-ADC) in the methods of the invention. Thus, in certain embodiments, the article of
manufacture or kit comprises instructions for the use of an anti-LIV1 antibody or antigen-
binding fragment thereof described herein {(e.g., a LIV1-ADC) in methods for treating cancer

{e.z., prostate cancer or melanoma} in a subject comprising administering to the subject an

~
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effective amount of an anti-LIV1 antibody or antigen-binding fragment thereof or antibody-drug
conjugate described herein (e.g., a LIVI-ADC). In sore embodiments the cagcer 18 a locally
advanced cancer. Tn some embodiments, the cancer 1s 4 metastatic cancer. In some embodiments,
the cancer is a prostate cancer as described herein. In some embodiments, the cancer is a

melanoma as described herein. In some embodiments, the subject is a huroan.

[0176] The article of mavufacture or kit may further comprise a container. Suitable
containers inchide, for example, bottles, vials {e.g., dual chamber vials), syringes (such as single
or dual chamber syringes) and test tubes. Tn some embodiraents, the container is a vial. The
container may be formed from a variety of materials such as glass or plastic. The container holds

the formulation.

(61771 The article of manuofacture or kit may forther comprise a label or a package insert,
which is on or associated with the container, may indicate directions for reconstitution and/or use
of the forroulation. The label or package insert may further indicate that the formulation is useful
or intended for subcutaneous, intravenous (e.g., intravenous infusion), or other modes of
administration for treating cancer, e.g., prostate cancer or melanoma, as described herein in a
subject. The container holding the formulation may be a single-use vial or a multi-use vial,
which allows for repeat administrations of the reconstituted formulation. The article of
manufacture or kit may further coroprise a second contatner comprising a suitable diluent. The
article of manufacture or kit may further include other materials desirable from a commercial,
therapeutic, and user standpoint, including other buffers, diluents, filters, needles, syringes, and

package inserts with instructions for use.

[B178] The article of manufacture or kit herein optionally further comprises a container
comprising a second medicament, wherein an anti-LIV1 antibody or antigen-binding fragment
thereof or antibody-drug conjugate described herein (e.g., a LIVI-ADC) is a first medicament,
and which article or kit further comprises instructions on the Iabel or package insert for treating
the subject with the second medicament, in an effective amount. In some embodiments, the label
or package insert indicates that the first and second medicaments are to be administered
sequentially or simultancously, as described herein. In some embodiments, the label or package
insert indicates that the first medicament is to be administered prior to the administration of the
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second medicament. In some embodiments, the label or package insert indicates that second

medicament 18 to be administered prior to the first medicament.

(01793 The article of manufacture or kit herein optionally further comprises a container
comprising a second medicament, wherein the second medicarent is for elirninating or redacing
the severity of one or more adverse events, wherein an antibody or antigen-binding fragment
thereof or antibody-drog conjugate described herein {e.g., a LIV I-ADC) is a first medicament,
and which article or kit further coraprises instructions on the label or package insert for treating
the subject with the second edicament, i an effective amount. In some ervbodiments, the label
or package insert indicates that the first and second redicaments are to be administered
sequentially or stimultaneously, as described herein. In some embodiments, the label or package
insert indicates that the first medicament is to be admimistered prior to the administration of the
second medicament. In some embodiments, the label or package insert indicates that second

medicament is o be administered prior to the first medicament.

{31861 In some embodiments, an antibody or antigen-binding fragment thereof or antibody-
drag conjugate described herein (e.g., a LIVI-ADC) is present in the countainer as a Iyophilized
powder. In some embodiments, the Ivophilized powder is in a hermetically sealed container, such
as a vial, an ampoule or sachette, indicating the quantity of the active agent. Where the
pharmaceutical is administered by injection, an ampoule of sterile water for injection or saline
can be, for example, provided, optionally as part of the kit, so that the ingredients can be mixed
prior to administration. Such kits can further include, if desired, one or more of various
conventional pharmaceutical components, such as, for example, containers with one or more
pharmaceutically acceptable carriers, additional containers, etc., as will be readily apparent to
those skilled in the art. Printed instructions, either as inserts or as labels, indicating quantities of
the components to be administered, guidelines for administration, and/or guidelines for nixing

the components can also be included in the kit

[Di81] Throughout the description, where compositions and kits are described as having,
including, or comprising specific components, or where processes and methods are described as
having, including, or comyprising specific steps, it is contemplated that, additionally, there are
compositions and kits of the present invention that consist essentially of, or consist of, the recited
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components, and that there are processes and methods according to the present invention that

consist essentially of, or consist of, the recited processing and method steps.

[0182] It will be readily apparent to those skilled in the art that other suitable modifications
and adaptations of the methods described herein may be made using soitable equivalents without
departing from the scope of the embodirments disclosed herein. Having now described certain
embodiroents in detail, the sarne will be moore clearly understood by reference to the following
examples, which are included for purposes of illastration only and are not intended to be
lumiting. All patents, patent applications and references described herein are incorporated by

reference in their entireties for all porposes.
EXAMPLES

Example 1: A Phase I study of ladiratuzumab vedotin in advanced prostate cancer and

melanoma
[G183] Ladivatuzurnab vedotin (V) is an antibody-drug conjugate corprising a LIV1
targeted human monoclonal immunoglobulin conjugated via a protease-cleavable valine
citrulline linker to the drug monomethyl anristatin E (MMAE), a dolastatin 10 analog.
Dolastatins and auristatins belong to a class of chemotherapies that act as microtubule disrapting
agents.
(61847 This study evaluates the efficacy, safety and tolerability of 1.0 mg/kg or 1.25 mg/ke
ladiratuzumab vedotin in patients with locally advanced or metastatic prostate cancer or
melanoma. Patients with locally-advanced or metastatic prostate cancer or melanoma whose
disease has progressed after first and subsequent lines of treatment have significant unmet
medical need for therapies that can meaningtully improve their prognosis. Prostate cancer and
melanoma are promising candidates for treatment with ladiratuzumab vedotin based on the

characteristics shown in the following table.

Table 3. Melanoma and prostate cancer characteristics

Key considerations Melanoma Prostate
LIV expression 67-92% 99-100%
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Role of LIV in cancer

progression and metastasis

No data

MMAE ADC sensitive

{ETBR, GV}

(PSMA, STEAPI, SLC44A)

Predicted MMAE sensitivity

Vinca sensitive

Hribulin/maytansine sensitive

No data

No data

Prior microtubule inhibitor No LL hormone refractory
exposure

Population size 17k 49k

Front-line development ++ -

[0185] Multiple MMAE ADCs have been evaluated in prostate cancer and melanoma,
mostly on a Q3W schedule. Anti-PSMA, anti-SLC44A4, anti-STEAPI, and anti-tissue factor
ADCs have been tested in metastatic prostate cauvcer and yielded objective response rates ranging
from 0% to 10%. Anti-ETBR and anti-gpNNB ADCs have been tested in roelanoma and yielded

objective response rates of 11%.

Methods

[3186] This global, open label, multicenter trial is designed to assess the safety, tolerability,
and activity of ladiratuezumab vedotin for the treatment of selected prostate cancer and
melanoma. Eligible patients are at Jeast 18 years of age with unresectable, locally advanced or
metastatic cancer. Patients are enrolled into one of 2 cohorts based on tumor type, including
prostate cancer and melanoma. There will be no biomarker pre-selection of patients based on

LIV expression.
(31871 In al} eligible patients, ladiratuzomab vedotin is administered at a dose of 1.0 mg/kg
or 1.25 mg/kg as a 30 mimute intravenous infusion on Day 1 of each 7-day cycle (Q1W). Dosing
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is based on the subject’s body weight, measured each cycle. The maximum dose will be 200 mg
per infusion. Respouse is assessed every 7 weeks (x 7 days) {or the first 24 weeks and every 12
weeks (& 7 days) thereafter. For prostate cancer, Prostate Cancer Clinical Trials Working Group
3 (PCWG3) modified RECIST vi.1 is used by the investigator to score responses for primary
and secondary endpoints as well as progression. For melanoma, RECIST vi.1 is used by the
mvestigator to score respounses for prirvary and secondary endpoints as well as progression.
Objective responses are confirmed with repeat scans 4-6 weeks after the first docamentation of
response. For prostate cancer subjects, a bone scan should be performed to assess disease at
basehine. For subjects with prostate cancer, prostate-specific antigen (PSA) will also be assessed
every 3 weeks (3 days), at the end of treatment, and every 12 weeks (& 7 days) thereafter. PSA
response 1 defined as a reduction from the baseline PSA level of at least 530% confirmed >3
weelks apart. Imaging assessments (bone scan/CT/MRI} will be performed every §-9 weeks

(+3 days) for the first 24 weeks, then every 12 weeks (7 days) thereafter. Safety will be
assessed throughout the study, and adverse event (AE) severity will be graded using the National

Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE), version 5.

[0188] The primary analysis of the study will be performed separately for each cohort when
all treated subjects in the cohort have been followed for at Teast 6 months or come off study,
whichever comes first. The primary efficacy endpoint of confirmed ORR per RECIST vi.1 will
be estimated for each cohort based on the full analysis set (FAS), comprising all subjects who

o7

received any amount of study treatment. The point estimate of ORR and 90% exact confidence

intervals {(CIs) using the Clopper-Pearson method will be provided for each cohort.

(01891 Interim futility analyses will be performed separately for each cohort after at feast 12
subjects of a given cohort have been treated and are efficacy evaluable post-baseline. The
Bayesian predictive probability approach will be used to determine the futility criteria. At the
time of each interim analysis, the predictive probability of success (PPo8) will be calculated. A
PPoS <10% indicates that it is unlikely the ORR will be better than the response rate of current
standard of care at the end of the study given the interim result. Based on efficacy and safety

data, together with the PPoS, a cohort may be stopped early by the sponsor.
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(31961
Table 4.

Inclusion criteria and exclusion criteria for patients enrolled in trial are shown in

Table 4. List of inchusion and exclusion criteria

Inclusion

Criteria

1. Age of at least 18 years, or legal age according to local regulations,
whichever is older
2. Measurable disease according to RECIST vi.1 as assessed by the
investigator
® A minimum of one npon-nodal lesion >10 mm in the longest diameter
from a non-irradiated area; or
¢ Lymph node lesion =15 mm in the shortest diameter from a non-
irradiated area
e If target lesion(s) are located within previously irradiated area only, the
subject can be enrolled ounly if there bas been demonstrated progression
in the “in field” lesion and upoun approval of the sponsor’s medical
monitor
3. Hastern Cooperative Oncology Group (ECOG) Performance Score of G or |
4. The following baseline laboratory data:

s absolute neutrophil count (ANC) 21500/ assessed at least 2 weeks
after growth factor support, if applicable

» platelet count >100 x 109/L assessed at least 2 weeks after transfusion
with blood products, if applicable

« hemoglobin (=8.0 g/dL} assessed at least 2 weeks after transfusion with
blood products and/or growth factor support, if applicable

»  serum bilivubin <1.5 x upper Hmit of normal (ULN) or direct bilirubin
<3 x ULN in subjects diagnosed with Gilbert’s syndrome

e estimated glomerular filtration rate (GFR) 230 mE/min/! . 73m?2 using
the Modification of Diet in Renal Disease (MDRD) study equation as
applicable

e alanine arvinotransferase (ALT) and aspartate aminotransferase (AST)
<1.5 x ULN (f liver metastases are present, then <3 x ULN is allowed)
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a.

b

3. Subjects of childbearing potential, under the following conditions:

Must have a negative serum or urine pregnancy test (minimum
sensitivity 25 mIU/mL or equivalent units of beta human chorionic
gonadotropin {B-hCG]) result within 3 days prior to the first dose of LV,
Subjects with false positive results and documented verification that the
subject is not pregnant are eligible for participation.

Must agree not to try to become pregnant during the study and for at
least 6 months after the final dose of study drag administration

Must agree not to breastfeed or donate ova, starting at time of inforred
consent and continuing through 6 yoouths after the final dose of study
drug administration

if sexually active in a way that could lead to pregnancy, must
consistently use 2 highly effective methods of birth control starting at
time of informed consent and continuing throughout the study and for at
least 6 months after the final dose of study drug administration

6. Subjects who can father children, under the following conditions:

a. Must agree not fo donate sperm starting at time of informed consent and
continuing throughout the study period and for af least 6 months after
the final stedy drug administration

b If sexually active with a subject of childbearing potential in a way that

could lead to pregnancy, must consistently use 2 highly effective
methods of birth control starting at time of informed consent and
continuing throughout the study and for at least 6 months after the final
dose of study drug adroinistration

If sexually active with a subject who is pregnant or breastfeeding, must
consistently use one of 2 contraception options starting at time of
informed consent and continuing throughout the study and for at least
& months after the final dose of study drug administration

7. Available and adequate archival baseline tumor sample is required. If an

archival baseline turnor sample is not available, a fresh biopsy sample may
be submitted if medically feastble or the medical monitor should be
contacted to review this requirement. Formalin fixed paraffin embedded
(FFPE) blocks and core needle or excisional biopsy of metastatic site are
preferred.

8. Relapsed, locally advance or metastatic prostate cancer or melanoma that has
failed prior lines of systemic treatment as specified and which are not
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i

i.

il

iv.

vi.

candidates for standard therapy.
& Castration-resistant prostate cancer

Must have histologically or cytolagically confirmed
adenocarcinoma of the prostate:

a. Subjects with components of small cell or neuroendocrine
histology are excluded.

Must have metastatic castration-resistant disease:

a. {(Castration-resistant is defined as progressive disease
following adequate medical or surgical (bilateral
orchiectomy) castration and testosterone <50 ng/dL (<2.0
nM).

Must have been >28 days between cessation of androgen receptor-
targeted therapy and start of study treatment;

Must have received no more than | prior line of androgen receptor-
targeted therapy (eg, abiraterone acetate, enzalutamide,
apalutamide, or darolutamide) for metastatic castration-sensitive
prostate cancer {CSPC)Y or CRPC;

No prior cytotoxic chemotherapy in the metastatic CRPC setting:

a. For subjects who received cytotoxic chemotherapy for
{CSPC, at least 6 months nmust have elapsed between last
dose of chemotherapy and start of study treatment;

b. No more than 1 prior line of cytotoxic chemotherapy for
CSPC

Subjects with measurable and non-measurable disease according to
PCW(3 are eligible if the following criteria are met:

‘Q.’:

A minimum starting PSA level >1.0 ng/ml.;

Subjects with measurable soft tissue disease must have
evidence of measurable soft tissue disease according to
PCWG3 criteria. Previously normal (<1.0 cm) lymph nodes
must have grown by >5 mm in the short axis to be
considered to have progressed;

¢. Subjects with non-measurable disease (enrollment after
interim analysis and no more than 15 subjects in total) must
have documented tising PSA levels or appearance of new

3

lesion according to PCWG3:
e PSA progression as defined by 2 increases in PSA
level over a previous reference valae (a minimun of
3 PSA values total) with an toterval of =1 week
between each assessroent where the PSA vahue at
screening should be > ng/ol., OR

(]
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®  Bone disease progression defined by 2 or more new
fesions on bone scan
vii.  Subjects with known breast cancer gene {BRCA) mutations are
excluded;
viii. No prior radioisotope therapy or radiotherapy to >30% of bone
MAIToW.

® Melanoma
i, Must have histologically or cytologically confirmed cutaneous
malignant melanoma;

a. Subjects with mucosal, acral, or uveal melanoma are
excluded.

1. Must have locally advanced unresectable or metastatic stage
disease;
til.  Must have measurable disease:

a. Lesions that have had prior intralesional therapies including
talimogene laherparepvec (T-VEC) are not considered
measurable;

b. Subjects with metastases limited to the skin (skin-only
metastasis) are excluded.

iv.  Must have progressive disease foHowing anti-PD(L)1 therapy:

a. Prior ipilimumab therapy is allowed;

May have received BRAF +/- MEK inhibitor therapy if
BRAF mutated;

¢. Mo prior cytotoxic chemotherapy in the advanced disease
setting:

d. No more than 2 prior systemic therapies for advanced
disease;

e. Adjuvant therapy within 6 months of diagnosis of advanced
disease is considered as 1 line of therapy

Exclusion

Criteria

I. Active concarrent malignancy or a previous malignancy within the past 3
years
¢ Exception: malignancies with a negligible risk of metastasis or death
{e.g., S-year OS = 80%)
2. Known active central nervous system lesions (including leptomeningeal

metastasis) that have not been definitively treated
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3. Any ongoing clinically significant toxicity associated with prior treatment
{Grade 2 or higher)
4. Ongoing sensory or motor neuropathy of Grade >2

5. Has received prior radiotherapy within 2 weeks of start of study treatroent

[6191] LV is a sterile, preservative-free, white to off-white lyophilized cake or powder for
reconstitution for IV administration. LY is supplied in single-use glass vials. Each drug product
vial contains LV for igjection, trehalose, histidine, and polysorbate 80. Drug product vials are
labeled with a nominal content of 40 mg/vial. Each vial contains 45 mg of LV. Enough overfill is

included to allow for 40 mg of LV to be withdrawn for use.

{¢192] When reconstituted with 8.8 mL water for injection (WFI), United States
Pharmacopeia (USP) grade or equivalent, the concentration of reconstituted LV productis §
mg/mL. The reconstituted drug product i3 a clear to shightly opalescent, colorless to light yellow
solution with no visible particulate matter. The pH is approximately 6.0. The reconstituted
solution is subsequently diluted in sterile 0.9% Sodiumn Chloride for Tnjection, USP grade or
equivalent, for IV administration.
{9193] Dose modifications for LV treatroent-associated toxicity are described in Table 5. The
maximum doses after odifications are;

e 100 mg for subjects reduced to 1.0 mg/kg

& 75 myg for subjects reduced to 0.75 mg/kg

Table §. Dose Jevels

Dose Level Dose
Starting dose 1.25 ma/ke
-1 1.0 mg/kg
-2 0.75 mglkg
{8194 Doses reduced for LV -related toxicity should not be re-escalated.

[G195] It a subject has a clinically significant, unresolved AE on Day 1 of Cycle 2 (C2) or

bevond, the start of the cycle may be delayed.
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[8196] In the event a subject is unable to tolerate their dose level, additional treatment cycles

(C2 or later) may be admioistered at a lower dose level upon approval by the wedical monitor.

(01977 Objectives and endpoints are described in Table 6. Confirmed Objective Response
Rate (ORR) is defined as the proportion of subjects who achieve a confirrued Complete
Response (CR) or Partial Response (PR) according to RECIST vi.1 as assessed by the
investigator. For prostate cancer, confitmed Objective Response Rate (ORR) s defined as the
proportion of subjects who achieve a confirmned Coroplete Response (CR) or Partial Response
(PR} according to PCWG3 modified RECIST vIL1 as assessed by the 1ovestigator. Subjects who
do not have at least 2 post-baseline response assessments (initial response and confirmation scan)
will be counted as non-respounders. For metastatic, castration-resistant prostate cancer (mCRPC)
patients, soft tissue furnor assessient by coroputed tomography or magoetic resonance imaging
scan {CT/MRI) and bone scans according to PCWG3 (modified RECIST v1.1 criteria specific to

prostate cancer).

[8198] Confirmed PSA response rate is defined as the proportion of subjects with a reduction
from baseline PSA level of at least 50%, measured twice >3 weeks apart. PSA response rate will

be assessed per PCWG3.

(4199 Drisease Control Rate (DCR) 1s defined as the proportion of subjects who achieve a
confirmed CR or PR according to RECIST vi.1 as assessed by the investigator, or meet the SD
criteria at least once after start of study treatment at a minimur interval of 6 weeks. Subjects
who do not have at least 1 post-baseline response assessment will be counted as non-responders.
[(266] Praration of Response {BOR) is defined as the time from the first documentation of
objective response (TR or PR that is subsequently coufirmed) to the first docursentation of PD or

death due to any cause, whichever comes first.
(32811 DOR data will be censored as described below:

¢ Subjects who do vot have PD and are still on study at the time of an analysis will be
censored at the date of last disease assessment documenting absence of PD.

= Subjects who started a new anticancer treatment prior to documentation of PD will be
censored at the date of last disease assessment prior to the start of new treatment.
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s Subjects who are removed from the study prior to documentation of PD will be censored
at the date of last disease assessment documenting absence of P

+« DOR will only be calculated for subjects who achieve a confirrned CR ot PR.
[(2621 Progression-free survival (PFS) is defined as the time from the start of study
treatment to the first documentation of PD by RECIST v1.2 or clinical PD or by PSA

progression {prostate cancer cohort) or death due to any cause, whichever comes first.

162633 The same censoring rules as for DOR will be applied to PFS. Subjects lacking an
evalaation of tamor response after their first dose of study drug will have their event time
censored at Day 1.
[(204] Overall Survival ((O8) is defined as the time from the start of study treatment to date
of death due to any cause. In the absence of death, survival time will be censored at the last date
the subject is known to be alive (i.e., date of last contact).
[3205] Prostate serom antigen progression-free survival (PSA-PFS) is defined as the time
from the start of study treatment to first occorrence of PSA progression or death, whichever
comes first. PSA progression is defined as:

{. In subjects with PSA decline from baseline: increase of >25% and at least 2 ng/mL
over nadir value, confirmed by second PSA value at least 3 weeks later,

2. In subjects with no PSA decline from baseline:

a. increase in PSA by 25% (at least 2 ng/ml.) above baseline level, confirmed by

second PSA value at least 3 weeks apart. Early rise in PSA only indicated progression if it was
associated with another sign of disease progression or if it continued beyond 12 weeks.

Table 6. Objectives and endpoints

Primary Objective Covresponding Primary Endpoint

« Bvaluate antitumor activity of LV « Investigator-determined confirmed ORR as
measured by RECIST vi.1 for all twmor types
« For prostate cancer, investigator-deterouned PSA
respouse i additinn to ORR

Secondary Objectives Corresponding Secendary Eadpoinis
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°

Bvaluate the safety and tolerability of LY

Y

Type, incidence, severity, seriousness, and
celatedness of ABs

3
»

Hvaluate stability and control of disease

Investigator-determined DCR as measured by
RECIST vi.l

o

Tvaluate durability of respouse in subjects who e
respond to LY

°

For prostate cancer, investigator-determined time

to PSA DOR

®
@

Evalpate PES of subjects treated with LY Investigator-determined PES as measured by
RECIST v1.1 for all mmors

For prostate cancer, investigator-deternined PSA-

PES
» Bvaluate survival of subjects reated with LV LN
« Assess PKof LV * Selected PK parameters for LY, total antibody,

and MMAE

e

« Assess impgnogenicity of LY Incidence of antitherapeutic antibodies to LY

°
Y

Assess antitherapeutic antibody response to LV Incidence of antitherapeutic antibodies to LV

Additional Objectives Corresponding Additional Endpoints
» Assess biomarkers of biological activity and » Relationship between biomarkers in bicod and
resistance and predictive bionwarkers of response tunior tissue to efficacy. safety, or other

hiomarker endpoints following treatment with LV

[(266] For the prostate cancer cohort, the confirmed PSA response rate and 90% exact

confidence interval (CI) will also be presented.

Example 2: Anti-tumor activity of ladiratuzumab vedotin in patients with prostate cancer

(62671 Hhuman patients with unresectable, locally advanced or metastatic prostate cancer will
be treated with ladiratuzammab vedotin (V). Patients will have castration-resistant prostate
cancer and have previously received androgen-receptor-targeted therapy. Patients will not have
received prior chemotherapy for metastatic castration resistant prostate
[0208] LV will be administered by intravenous (IV) infusion at a dose of 1.0 mg/kg or 1.25
mg/kg on Day 1 of each 7-day cycle. Dosing may not exceed 200 myg per infusion. An
individual’s dose may be modified based upon treatment-related AEs. Tomor assessment
according to Prostate Cancer Clinical Trials Working Group 3 (PCWG3) modified RECIST vid
5
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will be performed every 7 weeks (£ 7 days) for the first 24 weeks and then every 12 weeks (=7
days) thereafter. Objective responses will be confirmed with repeat scans 4-6 weeks after the
first docamentation of response. LV will be administered at a dose of 1.0 mg/kg or 1.25 rog/kg as
a 30 minute IV infusion every 7 days.

~

(02691 For prostate cancer subjects, PSA will be assessed every 3 weeks (£3 days). Soft
tissue turnor assessinent by coroputed tomography ot magoetic resonance imaging scan
(CT/MRY) and bone scans according to PCWG3 criteria will be assessed every 8 weeks (7

days) for the first 24 weeks, theo every 12 weeks (£7 days) thereafter.

Example 3: Anti-tumor activity of ladiratuzumab vedotin in patients with melapoma

(G210 Human patients with unresectable, locally advanced or metastatic melanoma will be
treated with ladiratuzumab vedotin (IV). Patients will not have been previously treated with
chemotherapy. Patients have been previously treated with anti-PD(IL)1 £ Ipilimumab, post-
treatment with a BRAF inhibitor + a MEK inhibitor.

[¢211} LV will be administered by jntravenocus (IV) infusion at a dose of 1.0 mg/kg or 1.25
mg/kg on Day 1 of each 7-day cycle. Dosing may not exceed 200 mg per infusion, respectively.
An individual’s dose may be modified based upon treatment-related AEs. Tumor assessment
according to RECIST vi.1 will be performed every 6 weelks (£ 3 days) for the first 12 months
and then every 12 weeks (7 days) thereafter. Objective responses will be confirmed with repeat
scans 4-6 weeks after the first documentation of response. LV will be administered at a dose of

1.0 mg/kg or 1.25 mg/kyg as a 30 minute IV infusion every 7 days.

Example 4; Anti-tumor activity of ladiratuzuwmab vedotin administered weekly (QIW) or

every three weeks ((J3W)

[6232] This is a global, 2-part, open-label, multi-center phase 2 study, which evaluates the
safety and efficacy of weekly LY (Q1W) dosing (Days 1, 8, and 15 of every 3 week cycle),
compared with LY (Q3W) dosing every 21 days, in patients with advanced solid tumors with
various LIV-1 expression, including metastatic castration-resistant prostate cancer (mCRP(C),

and melanoma.
51
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(62133 Specifically, human patients with (i) unresectable, locally advanced or metastatic
prostate cancer or (ii) unresectable, locally advanced or roetastatic roelanoma are treated with
ladiratuzumab vedotin (1Y) in the 2-part study described hereatter. Tuo Part 4, patients will be
administered LV 2.5 mg/kg TV every 3 weeks (n = op to 72); and in Part B, patients will be
adronistered LV 1.0 or 1.25 mg/kg QTW (n = up to 252 total). All cohorts except that of
mCRPC require patients to have measurable disease per response evaleation criteria in solid
tmors {RECIST) 1.1, All patients mast have an Eastern Cooperative Oncology Group score of
<l and adequate organ function. Primary study objectives are objective tumor response rates for
all cohorts plus prostate-specific antigen response rate for the oCRPC cohort. Key secondary

objectives include safety, progression free survival, and overall survival.
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CLAIMS

What is claimed is:

1. A method of treating a subject having or at risk of having cancer, comprising:

administering to the subject a therapeutically effective dose of an antibody or an antigen-
binding fragment thereof that specifically binds human LIV,

wherein the antibody or antigen-binding fragroeunt thereof comprises a heavy chain
variable region (HCVR) having at least 93% identity to SEQ 1D NO:1, and a light chain variable
region (LCVR) having at least 95% identity to SEQ ID NO:2,

wherein the cancer is prostate cancer.

2. The method of claim I, wherein the cancer is metastatic.

3. The method of claim | or claim 2, wherein the prostate cancer is castration resistant prostate

Cancer.

4. The method of claim 3, wherein the subject has not been previously treated with

chemotherapy for the castration resistant prostate cancer.

5. The method of any one of claims 1-4, wherein the subject has not been previously treated with

radioisotope therapy.

6. The method of any one of claims 1-5, wherein the subject has been previously treated with no

more than one line of an androgen-receptor targeted therapy.

7. The method of claim 6, wherein the androgen-receptor targeted therapy is selected from the

group consisting of abiraterone acetate, enzalutamide, apalutamide, and darolutamide.

8. The method of any one of clairas 1-7, wherein the subject has not been previously treated with

chemotherapy (o treat the metastatic prostate cancer.
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9. The method of any one of claims 1-8, wherein the subject does not have a BRCA mutation.

10. The method of any one of claims 1-9, wherein the prostate cancer is an adenocarcinoma of

the prostate.

11. A method of treating a subject having or at risk of having cancer, comprising:

administering to the subject a therapeutically effective dose of an antibody or an antigen-
binding fragment thereof that specifically binds human LIV,

wherein the antibody or antigen-binding {ragment thereof comprises a heavy chain
variable region (HCVR) having at least 95% identity to SEQ D NO: I, and a light chain variable
region (LCVR) having at least 95% identity to SEQ ID NO:2,

wherein the cancer is melanoma.

12. The method of claim 11, wherein the cancer is locally advanced vnresectable or metastatic.

13. The method of claim 11 or claim 12, wherein the subject has not been previously treated with

cytotoxic chemotherapy.

14. The method of any one of claims 11-13, wherein the subject has been previously treated with

no more than 2 prior systemic therapies for advanced disease.

15. The wethod of any one claims 11-14, wherein the melanoma is cutaneous malignant

melanoma.

16. The method of any one of claims 11-15, wherein the subject has been previously treated with

an anti-PD-L1 or anti-PD-1 therapy.

17. The method of claim 16, wherein the subject was treated with ipilimumab in combination

with the anti-PD-L1 or anti-PD-1 therapy.
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18. The method of claim 16 or claim 17, wherein the subject has a BRAF mutation.

19. The method of claim 18, wherein the subject was treated with a BRAF inhibitor prior to

being treated with the anti-PD-L1 or anti-PD-1 therapy.

20. The method of claito 19, wherein the subject was treated with a MEK inhibitor in

corpbination with the BRAF inhibitor.

21. The method of any one of claims 1-20, wherein the heavy chain variable region of the
antibody or antigen-binding fragment thereof comprises the three complementarity determining
regions (CDRs) of SEQ 1D NO:1 and the Hight chain variable region of the antibody or antigen-

binding fragment thereof comprises the three CDRs of SEQ 1D NG:2.

22. The mwethod of any one of claims 1-21, wherein the heavy chain variable region has at least
98% identity to SEQ ID NO:1 and the light chain variable region has at least 98% identity to

SEQ 1D NO:2.

23. The method of any one of claims 1-21, wherein the heavy chain variable region has at least
99% identity to SE(Q ID NO:1 and the light chain variable region has at least 99% identity to

SEQ ID NO:2.

24. The method of any one of claims 1-21, wherein the heavy chain variable region cormprises
the sequence of SEQ 1D NO: ! and the light chain variable region comprises the sequence of SEQ
I NG:2.

25. The method of any one of claims 1-24, wherein the antibody or antigen-binding fragment

thereof is conjugated to monomethyl auristatin E (MMAE):

N>
(]
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MMAE.

26. The method of any one of claims 1-25, wherein the antibody or antigen-binding fragoent

thereof i3 conjugated to valine-citralline-monomethyl auristatin B (veMMAE):

veMMAE.

27. The methed of claim 26, wherein a veMMAE to antibody or antigen-binding fragment thereof

ratio is from about 1 to about 8.

28. The method of claim 27, wherein the veMMARE to antibody or antigen-binding fragment

thereof ratio is about 4.
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29. The method of any one of claims 1-28, wherein the dose administered is less than about 200

mg of the antibody or antigen-binding fragment thereof per treatment cycle.

30. The method of any one of claims 1-29, wherein the dose is about 1.0 mg/kg of body weight

of the sabject.

31. The wethod of claim 30, wherein the dose administered is less than about 100 mg of the

antibody or antigen-binding fragment thereot per treatment cycle.

32. The method of any one of claimsa 1-29, wherein the dose is about 1.25 mg/kg of body weight

of the subject.

33. The method of claim 32, wherein the dose administered is less than about 125 mg of the

antibody or antigen-binding fragment thereof per treatment cycle.

34. The method of any one of claims 1-33, wherein the treatment cycle is a Q1W treatment

cycle.

35. The method of any one of claims 1-34, wherein the subject has been previously treated with
one or more therapeutic agents and did not respond to the treatment, wherein the one or more

therapeutic agents is not the antibody or antigen-binding fragment thereof.

36. The method of any one of claims 1-34, wherein the subject has been previously treated with
one or more therapeutic agents and relapsed after the treatmment, wherein the one or more

therapeutic agents is not the antibody or antigen-binding fragment thereof.

37. The method of any one of claims 1-34, wherein the subject has been previously treated with
one ot more therapeutic agents and has experienced disease progression during treatment,
wherein the one or more therapeutic agents is not the antibody or antigen-binding fragment

thereof.
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38. The method of any one of claims 1-37, wherein the cancer is an advanced stage cancer.

39. The method of claim 38, wherein the advanced stage cancer is a stage 3 or stage 4 cancer.

40. The method of any one of clasms 1-39, wherein the cancer is recurrent cancet.

41. The method of any one of claims 1-40, wherein the cancer is unresectable.

42. The method of any one of claims 1-41, wherein the subject received prior treatment with

standard of care therapy for the cancer and failed the prior treatment.

43. The method of any one of claims 1-42, wherein at least about $.1%, at least about 1%, at
least about 2%, at least about 3%, at least about 4%, at least about 3%, at least about 6%, at least
about 7%, at least about 8%, at least about 9%, at least about 10%, at least about 15%, at least
about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at
least about 45%, at least about 50%, at least about 60%, at least about 70%, or at least about 80%

of the cancer cells express LIV,

44. The method of any one of claims 1-43, wherein one or more therapeutic effects in the
subject is improved after administration of the antibody or antigen-binding fragment thereof

relative to a baseline.

45. The method of claim 44, wherein the one or more therapeutic effects is selected from the
group consisting oft size of a tumor derived from the cancer, objective response rate, duration of
response, time to response, progression free survival, overall survival, prostate-specific antigen

{(PSA) level, PSA duration of response, and PSA-PFS.

46. The method of any one of claims 1-45, wherein the size of a tumor derived from the cancer
is reduced by at least about 10%, at least abouat 15%, at least about 20%, at least about 25%, at
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least about 30%, at least about 35%, at least about 40%, at least about 45%, at least about 50%,
at least about 60%, at least about 70%, or at least about 80% relative to the size of the tumor
derived frorm the cancer before administration of the antibody or antigen-binding fragment

thereof.

47. The method of any one of claims 1-46, wherein the objective response rate is at least about
20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at least

about 45%, at least about 50%, at least about 60%, at least about 78%, or at least about 80%.

48. The method of any one of claims 1-47, wherein the subject exhibits progression-free
survival of at least about | month, at least about 2 wonths, at least about 3 months, at least about
4 months, at least about 5 months, at least about 6 months, at Jeast about 7 months, at least about
& months, at feast about 9 months, at least about 10 wmonths, at least about 11 months, at least
about 12 months, at least about eighteen mounths, at least about two years, at least about three
years, at least about four years, or at least about five yvears after administration of the antibody or

antigen-binding fragment thereof.

49. The method of any one of claims 1-4&, wherein the subject exhibits overall survival of at
least about 1 month, at least about 2 months, at least about 3 months, at least about 4 months, at
ieast about 5 months, at least about 6 months, at least about 7 months, at least about 8 months, at
least about 9 months, at least about 10 months, at least about 11 months, at least about 12
months, at least about cighteen months, at least about two years, at least about three years, at
least about four vears, or at least about five years after administration of the antibody or antigen-

binding fragment thereof.

50. The method of any one of claims 1-49, wherein the duration of response to the antibody-
drug conjugate is at least about 1 month, at least about 2 months, at least about 3 months, at least
about 4 mounths, at least about 5 roonths, at least about 6 months, at least aboat 7 months, at least
about & months, at feast about 9 months, at least about 10 months, at least about 11 months, at

least about 12 months, at least about eighteen months, at least abont two years, at least about
98



WO 2022/067348 PCT/US2021/071609

three years, at least about four years, or at least about five years after administration of the

antibody ot antigen-binding fragment thereof.

51. The mwethod of any one of claimus 1-50, wherein the cancer is prostate cancer and the

subject’s PSA level is reduced by at least about 10%, at least about 13%, at least about 20%, at
least about 25%, at least about 30%, at least about 35%, at least about 40%, at least about 453%,
at least about 50%, at least about 60%, at least about 70%, or at least about 80% relative to the

subject’s PSA level before administration of the autibody or antigen-binding fragment thereof.

52. The method of any one of claims 1-51, wherein the cancer is prostate cancer and the subject
exhibits PSA progression-free survival of at least about 1 mounth, at least about 2 months, at least
about 3 months, at least about 4 months, at least abowut 5 months, at least about & months, at least
about 7 months, at least about § months, at least about 9 months, at least about 13 months, at
ieast about 11 months, at least about 12 months, at least about eighteen months, at least about
two years, at least about three years, at least about four years, or at least about five years after

administration of the antibody or antigen-binding fragment thereof.

53. The method of any one of claims 1-49, wherein the cancer is prostate cancer and the PSA
duration of response to the antibody-drug conjugate is at least about | month, at least about 2
months, at least about 3 months, at least about 4 months, at least about 5 months, at least about 6
months, at least about 7 months, at least about 8 months, at least about 9 months, at least about
10 months, at least about 11 months, at least about 12 months, at least about eighteen months, at
least about two years, at least about three years, at least about four years, or at least about five

years after administration of the antibody or antigen-binding fragment thereof.

54. The method of any one of claims 1-33, wherein the subject has one or more adverse events
and is further administered an additional therapeutic agent to eliminate or reduce the severity of

the one or more adverse events.
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55. The method of any one of claims 1-34, wherein the subject is at risk of developing one or
more adverse events and is further administered an additional therapeutic agent to prevent or

reduce the severity of the one or more adverse events.

56. The roethod of claitn 54 or clain 53, wherein the one or more adverse events is a grade 3 or

greater adverse event.

57. The method of claim 54 or claim 58, wherein the one or more adverse events is a serious

adverse event.

58. The method of any one of claims 1-57, wherein the route of administration for the antibody

or antigen-binding fragment thereof is intravenous jnfusion.

59. The method of any one of claims 1-38, wherein the antibody or antigen-binding fragruent

thereof is administered as a monotherapy.

60. The method of any one of claims 1-5&, wherein the antibody or antigen-binding fragment

thereof is administered in combination with a checkpoint inhibitor.

61. The method of claim 60, wherein the checkpoint inhibitor is an anti-PD-1 antibody, an anti-

PD-L1 antibody, an anti-CTLA4 antibody, B7-DC-Fe, LAG3S, or TIM3.
62. The method of claim 61, wherein the checkpoint inhibitor is selected from the group
consisting of MEDIO680, AMP-224, nivolumab, pembrolizumab, pidilizumab, MEDI4736,

MPDL3280A, ipilimurmab and fremelimumab.

63. The method of claim 62, wherein the checkpoint inhibitor is pembrolizamab.
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64. The method of any one of claims 1-63, wherein the antibody or antigen-binding fragment
thereof 1s ju a pharmaceutical composition comprising the antibody or antigen-binding fragment

thereof and a pharmaceutically acceptable carrier.

65. The roethod of any one of claims 1-64, wherein the sabject is 4 human.

66. A kit comprising:

{a} a dosage ranging from about (.5 mg/kg to about 2.8 mg/kg of an antibody or antigen-
hinding fragment thereof that binds LIVYL; and

{b) instructions for using the antibody or antigen-binding fragment thereof according to

the method of any one of claims [-63.



