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METHODS OF TREATING CANCERS AND ENHANCING EFFICACY OF
GPROSDXCDS BISPECIFIC ANTIBODIES

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Application Ser. No.
63/275,356 filed 03 November, 2021, the entire content of which is hereby incorporated

by reference in its entirety.

REFERENCE TO SEQUENCE LISTING SUBMITTED ELECTRONICALLY
The instant application contains a Sequence Listing which has been submitted
electronically in XML format and is hereby incorporated by reference in its entirety.
Said XML copy, created on October 28, 2022, is named
“258199.060802 PRD4ISIWOPCTE _SL.xmi” and is 64.2 kilobytes in size.

FIELD OF THE INVENTION
Disclosed are methods of treating cancers and enhancing efficacy of

GPROSDxCD3 bispecific antibodies.

BACKGROUND OF THE INVENTION

From 1990-2016 Multiple Myeloma (MM) incident cases increased by 126%,
and deaths increased by 94% worldwide. In the United States in 2020, i is estimated
that there will be 32,270 newly diagnosed cases of MM with 140,779 people living with
the disease. In Europe, nultiple myeloma is the second most common hematologic
mahignancy, with 35,842 new cases estimated in the 27 European countries in 2020
{European Cancer Information Systerm 2024). Despiie roultiple therapeutic options, the
disease most often recurs and remains incurable. With each successive relapse,
symptoms return, quality of life worsens, and the chance and duration of response
typically decreases.

Relapsed and refractory multiple myeloma constitutes a specific unmet medical
need. Patients who progress after receiving standard therapies (such as proteasome
inhibitors {P1} or immunomodulatory drags [IMiDs]) are challenging to treat since they
have already been exposed to 2 major drug classes, and new effective and convenient
freatment options are needed. Despite myeloma remaining an incurable disease, <40% of

patients receive a third Hine of therapy. Lenalidomide-containing regimens have
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increasingly become standard-of-care first-line therapies in the US and in most of Europe
both in transplant-eligible and transplant-ineligible patients. As a result of these practice
patterns, most patients with relapsed multiple myeloma are lenalidomide-exposed when
they first relapse.

T cell redirected killing is a desirable mode of action in many therapeutic areas.
In general T cell redirecting molecules are engineered to have at least two antigen
binding sites wherein one site binds a surface antigen on a target cell and the other site
binds a T cell surface antigen. Amongst T cell surface antigens, the human CD3 epsilon
subunit from the TCR protein complex has heen the most targeted to redirect T cell
killing. Various bispecific antibody formats have been shown to mediate T cell
redirection in both in pre-clinical and clinical investigations.

Tumors evade immune recognition through creating an immunosuppressive
mmor microenvironment (TME). In the TME, under conditions of persistent antigen and
inflammation, T cells become exhausted, or dysfunctional, and progressively lose their
effector function and proliferative capacity. Impaired fonction and number of available T
cells to engage therapeutics mediating T cell redirected killing may impair anti-tumor
efficacy of the therapeutic. There is a need to enhance T cell functionality for optimal
efficacy of the therapeutics mediating T cell redirected killing.

Talguetamab (Tal} is a bispecific antibody that binds to G Protein-Coupled
Receptor Class C Group 5 Member D (GPRCSD) and CD3. Daratumumab (Dara) is a
monoclonal antibody approved for MM treatment that targets CD38 on MM cells,
resulting in divect cyiotoxicity of MM cells. Novel agents are needed for treating cancer,
particularly multiple myeloma (MM}, which remains incurable with most patients {pts)

relapsing or becoming refractory to standard therapies.

SUMMARY OF THE INVENTION
It is now discovered that, using a dosage regiraen described in this application, a
combination of a GPRCSDxCD3 bispecific antibody and an anti-CD38 antibody
DARZALEX® (daratumumab), each of which mediates killing of multiple myeloma cells
apon target engagement on the same cell, can be safely administered to a subject to treat
a cancer, particularly a relapsed/refractory MM.
In one general aspect, the application relates to a method of treating a cancer,

such as multiple myeloma, in a subject in need thereof, comprising:
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{1} administering to the subject a GPRCSDxCD3 bispecific antibody at a dose of
60 kg to 1200 ng/kg every 1-2 weeks, and

(2) subcutaneously administering to the subject an anti-CD38 antibody at a dose

of 1200 mg to 2400 mg every 1-4 weeks.

In some embodiment, the GPRCSDxCD3 bispecific antibody is administered to
the subject at a dose ot 68 ng/kg to 1200 ug/kg, such as 60 gy, 70 nglky, 80 pg/kg,
90 ug/kg, 100 pgkg, 200 pg/ke, 250 pgikg, 300 pg'kg, 350 pg/kg, 400 pgikg , 450
ug/ke , 500 peikg, 550 ugikg, 600 ugikg, 650 ugfkg, 700 uglkg, 750 ug/kg, 800 uglkg,
200 uo/kg, 250 nglkg, 300 png/ke, 400 pekg, 450 ng/kg, 500 ppike, 550 ugikg, 660
pglkg, 700 pekg, 750 pgikg, 800 peikg, 850 ugikyg, 900 ugikg, 930 ngikeg, 1000 ngikyg,
1050 uglkg, 1100 ugikg, 1150 uglkg, or 1200 uglke, or any dose in-between every 1-2
weeks.

In some embodiments, the method comprises:

(1) subcutaneously admimstering to the subject the GPRCSDxCD3 bispecific

antibody at a dose of 300 pg/ke 1o 1200 pgikg every 1-2 weeks, and

{2} subcutaneousfy administering to the subject the anti-CD38 antibody at a dose

of 1600 mg to 2000 mg every 1-4 weeks.

In some embodiment, the method further comprises subcutangously
administering to the sabject the GPRCSDxCD3 bispecific antibody at a dose lower than
the dnse used in step (1) prior to step (1),

According to embodiments of the application, the GPRCSDxCD3 bispecific
antibody is subcutaneously administered to the subject at a dose of about 300 pgfkg, 400
mglke, 450 ugikg, S00 ug/kg, 550 pgike, 600 ug/kg, 700 pglke, 750 ug/ke, 800 pg/ke,
R50 ug/kg, 900 pgikg, 950 pg/kg, or 1000 ug/kg or any dose in-between, once every
week or once every two weeks. For example, the GPRCSDxCD3 bispecific antibody can
be subcataneously admimstered to the subject at a dose of 400 pg/kg weekly or
biweekly, or 800 ug/kg biweekly

I an embediment of the application, the GPRCSDxCD3 bispecific antibody is
subcutaneously administered to the subject at a dose of 400 pg/kg weekly or 800 pg/kg
biweekly, and the anti-CD338 antibody is subcutaneously administered o the subject in
the dose of 18040 mg once every week during week 1 to week 8 of the treatment, once
every two weeks during week 9 to week 24 of the reatment, and once every four weeks
after week 24 of the treatment. The anti-CD¥38 antibody is administered or provided for

administration together with rHuPH20, such as about 38,000 U of rHuPH20.
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Any suitable GPRCSDxCD3 bispecific antibody can be used in a method of the
application. In some embeodiments, a GPRUSDxCD3 bispecific antibody useful for the
application comprises:
(i} a GPRCSD binding domain comprising a heavy chain variable region {(VH}
having heavy chain complementarity determining regions {HCDRs)y HCPRI,
HCER2 and HOUDR3 of the amino acid sequences of SEQ 1D NGt 27, SEQ
ID NO: 28, and SEQ 1D NO: 29, respectively, and a light chain variable
region (VL) having light chain complementarity determining regions
(LCDRs) LCDRI, LCDRZ and LUDR3 of the amino acid sequences of SEQ
13 NO: 3G, SEQ D NO: 31, and SEQ ID NO: 32, respecuvely, and

(it} a CD3 binding domain comprising a VH having HCDRI, HCDRZ and
HCDKR3 of the amino acid sequences of SEQ 1D NO: 17, SEQ D NO: 18,
and SEQ ID NO: 19, respectively, and a VL having LCBRI, LCDR? and
LCDRS3 of the amino acid sequences of SEQ ID NG: 20, SEQ 1D NO: 21, and
SEQ 1D NO: 22, respectively.

In some embodiment, the GPRCSD binding domain comprises the YH having the
amino acid sequence of SEQ 1D NG: 33 and the VL having the amino acid sequence of
SE(} ID NO: 34, The CB3 binding domain comprises the VH having the amino acid
sequence of SEQ D NO: 23 and the VL having the amino acid sequence of SEQ D NOx:
24. Preferably, the GPRUSDxCD3 bispecific antibody comprises a first heavy chain
(HC1) having the amino acid sequence of SE(Q ID NO: 35, a first light chain (LC1)
having the amino acid sequence of SEQ 1D NO: 36, a second heavy chain (HCZ2) having
the aminoe acid sequence of SEQ 1D NO: 25, and a second light chain (LC2) having the
amino acid sequence of SEQ 1D NO: 26, More preferably, the GPRCSD xCh3
bispecific antibody is talquetamab.

In some embodiments, the anti-CD38& antibody comprises a VH having HCDRI,
HCDR2 and HCDR3 of the amino acid sequences of SEQ ID NO: 7, SEQ 1D NO: §, and
SEQ 1D NO: 9, respectively, and a VL baving LCDR1, LCDR2 and LCDR3 of the
amino acid sequences of SEQ 1D NO: 10, SEQ ID NO: 11, and SEGQ ID NO: 12,
respectively. Preferably, the CD38 antibody comprises the VH having the amino acid
seqguence of SEQ 1D NO: 5, and the VL having the amino acid sequence of SEQ 1D NO:
6. More preferably, the CD38 antibody is daratumumab.

In one embodiment, the application relates to a method of treating multiple

myeloma in a subject in need thereof, comprising:

4
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{1) subcutaneously administering to the subject a weight based reatment dose of 400
ug’ke of a GPRUSDx{D3 bispecific antibody weekly; or 800 pg/kgof a
GPRCSDx(CD3 bispecific antibody biweekly, and
(2) subcutancously administering to the subject 1800 mg of an anti-CD3¥ antibody
once every week during week 1 to week 8 of the treatment, once every two weeks
during week 9 to week 24 of the treatment, and once every four weeks after week

24 of the treatment,

wherein the GPRUSDxCD3 bispecific antibody comprises a first heavy chain (HC1)
of SEQ ID NO: 35, a first light chain (LC1) of SEQ D NO: 36, 2 second heavy chain
{HC2) of SEQ I3 NO: 28, and a second light chain (LC2) of SEQ 1D NO: 26, and
the anti-CD338 antibody comprises the HC of SEQ 1D NO: 13 and the LC of SEQ 1D
NO: 14,

In some embodiment, the method further comprises subcutancously
administering to the subiect step-up doses of 10 ug/kg and 60 pg/kg of the
GPRCSDx(CD3 bispecific antibody prior o the initial subcutaneous administration of the
weight based treatment dose of 400 pg'kg of the GPRCSDxCD3 bispecific antibody, or
the method further comprises subcutansously administering to the sabject step-up doses
of 10 ugfkg, 60 pg/ke and 300 po/kg of the GPRUSEXCE3 bispecific antibody prior to
the initial subcutaneous administration of the weight based treatment dose of 800 ug/kg
of the GPRUSDxUD3 bispecific antibody.

In some embodiments of the application, the subject has received at jgast one
prior treatment of multiple myveloma, preferably, the subject is relapsed or refractory to
the at least one prior treatroent, more preferably, the prior treatiment comprises at least
one of a proteasome inhibitor (Pl and an immunomodulatory agent (IMiD3). The subject
can be refractory or relapsed to a treatment, such as a treatment selected from the group
consisting of an anti-CD38 antibody, lenalidomide, bortezomib, pomalidomide,
carfilzomib, elotuzuraab, ixazomib, melphalan and thalidomide, or any combination
therenf. Preferably, if the subject has received only 1 prior line of therapy, the subject is
lenalidomide refractory.

In some embodiments, a method of the application further comprises
administering to the subject another treatment for the cancer, such as pomalidomide
and/or dexamethasone.

In some embodiments, a method according to embodiments of the application

results in T-cell activation, such as an increase in at least one of CD25, PD-1, CI338 on

(94
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D4 and CDE T cells. A method according to embodiments of the application can also
result in an increase in frequency of at least one of CD3&+ CD&+ T cells, CB38+ ChHéd+
T cells and Tregs T cells.

Another general aspect of the application relates to an anti-CD38 antibody as
described herein for use in a method of treating a cancer, such as MM, more particularly
a relapsed or refractory MM, wherein the method comprises:

(1) administering to the subject a GPRCSDxCD3 bispecific antibody at a dose of

60 ugfkg to 1200 pg/kg or 300 pg/kg to 1200 pgfkg every 1-2 weeks, and

{2} subcutaneousfy administering to the subject the anti-CD38 antibody at a dose

of 1200 mg to 2400 mg every 1-4 weeks.

Another general aspect of the application relates to a GPRCSDxCD3 bispecific
antibody as described herein for use in treating a cancer, such as MM, more particalarly
a relapsed or refractory MM, wherein the treatment comprises:

(1) administering to the subject the GPRCSDxCD3 bispecific antibody at a dose

of 60 ug/kg to 1200 pgikg or 300 ug/kg to 1200 pg/kg every 1-2 weeks, and

{2} subcutaneousfy administering to the subject an anti-CD38 antibody at a dose

of 1200 mg to 2400 mg every 1-4 weeks.

Yet another general aspect of the application relates to a combination or a kit of
an anti-CP38 antibody as described herein and a GPRCSDxCD3 bispecific antibody as
described herein for use in treating a cancer, such as MM, more particularly a relapsed or
refractory MM, wherein the treatment comprises:

(1) administering to the subject a GPRCSDxCD3 bispecific antibody at a dose of

60 ugfkg to 1200 pg/kg or 300 pg/kg to 1200 pgfkg every 1-2 weeks, and

(2} subcutaneously administering to the subject the anti-CD3R antibody at a dose

of 1200 mg to 2400 mg every 1-4 weeks.

The apphication further relates to use of a combination of an anti-CD38 antibody
as deseribed herein and a GPRC3DxCD3 bispecific antibody as described herein in the
manufacture of a medicament for reating a cancer, such as MM, more particularly a
relapsed or refractory MM, wherein the treatment comprises:

(1) administering to the subject a GPRUSDxCD3 bispecific antibody at a dose of

60 ugfkg to 1200 pg/kg or 300 pg/kg to 1200 pgfkg every 1-2 weeks, and
{2} subcutaneousfy administering to the subject the anti-CD38 antibody at a dose

of 1200 mg to 2400 mg every 1-4 weeks.
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BRIEF DESCRIFTION OF THE DRAWINGS

The foregoing summary, as well as the following detailed description of the
invention, will be better understood when read in conjunction with the appended
drawings. It should be understood that the invention is not limited to the precise
embodiments shown in the drawings.

Figure 1 1s a schematic of overview of Part 1 and Part 2 of a phase 1 study of
talquetamab administered in combination with subcutaneous daratumumab tor relapsed
or refractory multiple myeloma.

Figurg 2 shows the response rates of patients treated with daratumumab and
talgaetamab (cot-off date for the analysis September 20, 2021). *Patients who received
>1 study treatment and had 21 post-baseline response evaluation. Dara 1800 mg plus Tal
(400 ug/kg weekly + 400 pg/kg and 800ug/kg biweekly). "Dara = daratumumab; Tal =
talquetamab; sCR = siringent complete response; CR = complete response; PR = partial
response; VGPR = very good partial response.

Figure 3 shows that cytokine release syndrome (CRS) was Hmited to grade 1 or 2
in all patients and generally confined to step-up and first full doses. © The CRS was
graded according to ASTCT (American Society for Transplantation and Cellular
Therapy) criteria. CRS resolved in all patients.

Figure 4 shows an increase in the frequency of CD38+ T cells following
talquetamab dosing in the presence of daratomumab in patients with relapsed or
refractory multiple myeloma. Daratomumab (Dara) was administered weekly starting at
C1D1 (Cyele | Day 1). “Each line represents a different patient; all patients received
Dara 1800 mg = Tal (talquetamab) SC; "Step-up doses of Tal.

Figure 5 shows the log-fold change in number of CD8+ T cells and CD4+ T cells
at the indicated time points in patients with RRMM treated with 400 ug/kg of
talquetamab and Daratumumab. Data from one representative subject are shown.

Figure 6 shows the percent of CD25+ CD4+ T cells and CD25+ CD8+ T cells at
the indicated time points in patients with RRMM wreated with 400 pg/kg of talguetamab
and 1800 mg Daratummumab. Data from one representative subject are shown.

Figure 7 shows the level of select cytokines in patients with RRMM treated with
daratumumnab 1800 mg plus step-up doses of talquetamab SC (10 pg/kg and 60 uygikg;
followed by 400 pg/kg of talquetamab once weekly (QW). FIG. 7A illustrates interferon

gamma (JEN-g) levels. FIG. 7B illustrates timor necrosis factor-alpha (TNF-a) levels.
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FIG. 7C illustrates interleukin-6 (IL-6} levels. FiG. 7D illustrates interleukin-8 (JL-
8ilevels. For each panel, data from one representative subject are shown.

Figure 8 shows the doration of response in patients treated with daratumuimab
1800 mg pius talquetamab (400 pofkg SC QW or 400 pgfkg SC Q2W or 800 ng/kg 8C
Q2W {(once every other week)). +, penta-refractory; AE, adverse event; CD3&E, anti-
CD38 exposed; CD38RE, refractory to anti-CE38 therapy; CR, complete response; D/C,
disconunued; MR, minimal response; PD, progressive disease; PR, partial response; SC,
subcutaneous; sCR, stringent complete respounse; S, stable disease; TR, triple-class

refractory, VGPR, very good partial response.

DETAILED DESCRIPTION OF THE INVENTION

The disclosed methods may be understood more readily by reference o the
following detailed description taken in connection with the accompanying figures, which
form a part of this disclosure. It is to be understond that the disclosed methods are not
limited to the specific methods described and/or shown herein, and that the terminology
used herein is for the purpose of describing particular embodiments by way of example
only and is not intended to be limiting of the claimed methods. All patents, published
patent applications and publications cited herein arg incorporated by reference as if set
forth fully herein.

ffon

As used herein, the singular forms "a," "an,” and "the” include the plural

Various terms relating to aspects of the description are used throughout the
specification and claims. Suoch terms are to be given their ordinary meaning in the art
unless otherwise indicated. Other specifically defined terms are to be construed ina
manner consistent with the definitions provided herein.

“About” when used in reference to namerical ranges, cutoffs, or specific values
means within an acceptable error range for the particular value as determined by one of
ordinary skill in the art, which will depend in part on how the value is measured or
determined, i.e., the Hmitations of the measurement system. Unless explicitly stated
otherwise within the Examples or elsewhere in the Specification in the context of an
assay, result or embodiment, “about” means within one standard deviation per the
practice in the art, or a range of up to 5%, whichever is larger.

“Antibodies” is meant in a broad sense and inchides immunoglobulin molecules
including monoclonal antibodies including muarine, human, humanized and chimeric

monoclonal antibodies, antigen binding fragments, nultispecific antibodies, such as

8
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bispecific, trispecific, tetraspecific etc., dimeric, tetrareric or multimeric antibodies,
single chain antibodies, domain antibodies and any other modified configuration of the
immunoglobulin molecule that comprises an antigen binding site of the required
specificity. “Full length antibodies” are comprised of two heavy chains (HC) and two
hight chains (LC) inter-connected by disulfide bonds as well as multimers thereof {e.g.,
IgM)}. Each heavy chain is comprised of a heavy chain variable region (VH) and a heavy
chain constant region {comprised of domains CHI, hinge, CH2 and CH3). Each hght
chain is comprised of a light chain variable region (VL) and a light chain constant region
{CL). The VH and the VL regions may be further subdivided into regions of
hypervariability, termed complementarity delermining regions (CDR), interspersed with
framework regions (FR). EHach VH and VL is composed of three CDRs and four FR
segments, arranged from amino-to-carboxy-terminus in the following order: FR1, CDR1,
FR2, CDR2, FR3, CDR3 and FR4. Immunoglobulins may be assigned to five major
classes, IgA, 1gD, IgE, IgG and IgM, depending on the heavy chain constant domain
amino acid sequence. IgA and IgG are further sub-classified as the isotypes IgAl, IgA2,
IgG1, 1902, 1233 and 1gG4. Antibody light chains of any vertebrate species may be
assigned o one of two clearly distinct types, namely kappa () and lambda (1), based on
the amino acid sequences of their constant domains.

“Antigen binding fragment” or “antigen binding domain” refers to a portion of an
immunoglobulin molecule that binds an antigen. Antigen binding fragments may be
synthetic, enzymatically obtainable or genetically engineered polypepuides and include
the VH, the VL, the VH and the VL, Fab, F(ab')2, Fd and Fv fragments, domain
antibodies (dAb) cousisting of one VH domain or one VL domain, shark variable IgNAR
domains, camelized VH domains, minimal recognition units consisting of the amino acid
resicdues that mimic the CDRs of an antibody, such as FR3-CDR3-FR4 portions, the
HCDRI, the HCDR2 and/or the HCDR32 and the LCDR1, the LCDR2Z and/or the
LCDR3. VH and VL domains may be linked together via a synthetic linker to form
various types of single chain antibody designs where the VH/VL domains may pair
intramolecularly, or intermolecularly in those cases when the VH and VL domains are
expressed by separate single chain antibody constructs, to form a monovalent antigen
binding site, such as single chain Fv {(scFv) or diabody; described for example in Int.
Patent Publ. Nos. WO1998/44001, WO1988/31649, W(1994/13804 and
WQO1992/01047.
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“Bispecific” refers to an antibody that specifically binds two distinct antigens or
two distinct epitopes within the same antigen. The bispecific antibody may have cross-
reactivity o other related antigens, for example to the same antigen from other species
{homologs}, such as human or monkey, for example Macaca cynomolgus (cynomolgus,
cyno} or Pan troglodytes, or may bind an epitope that is shared between two or more
distinct antigens.

“Cancer” refers to a broad group of various diseases characterized by the
uncontrolled growth of abnormal cells in the body., Unregulated cell division and growth
results in the formation of malignant tumors that invade neighboring tissues and may
also metastasize to distant parts of the body through the lymphatic system or
bloadstream. A “cancer” or “cancer tssue” can inchude a tamor.

“CD3” refers o a human antigen which is expressed on T cells as part of the
multimolecular T cell receptor (TCR) complex and which consists of a homodimer or
heterodimer formed from the association of two or foar receptor chains: D3 epsilon,
CD3 delta, CD3 zeta and CD3 ganuna. Human CD3 epsilon comprises the amino acid
sequence of SEQ 1D NO: 1. SEQ 1D NO: 2 shows the extracellular domain of CD3
epsilon.

"CD38" refers to the human CD38 protein (UniProt accession no. P2RYYT)
{(synonyms: ADP-ribosyl cyclase 1, cADPr hydrolase 1, cyclic ADP-ribose hydrolase 13,
Human CB38 has an amino acid sequence as shown in SEHQ 1D NO: 3. CD3& is asingle
pass type I transmembrane protein with amino acid residues 1-21 representing the
evtosolic domain, amino acid residues 22-42 representing the transraembrane domain,
and residues 43-300 representing the extracellular domain.

“GPRCSD™ refers to human G-protein coupled receptor family C group Smember
D having the amino acid sequence shown in SEQ ID NG: 4.

“CH3 region” or “CH?2 domain” refers to the CH3 region of an immuonoglobulin.
The CH3 region of human IgGl antibody corresponds to amino acid residuss 341-446.
However, the CH3 region may also be any of the other antibody isotypes as described
herein.

“Chimeric antigen receplor” or “CAR” refers to engineered T cell receptors
which graft a ligand or antigen specificity onto T cells {for example naive T cells central
memory T cells effector memory T cells or combinations thereof). CARs are also known
as artificial T- cell receptors, chimeric T-cell receptors or chimeric immunoreceptors.

CARSs comprise an extracellular domain capable of binding to an antigen, a

16
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transmembrane domain and at least one indracellular domain. CAR intracellular domain
comprises a polypeptide known to function as a domain that transmits a signal to cause
activation or inhibition of a biological process in a cell. The transmembrane domain
comprises any peptide or polypeptide known to span the cell membrane and that can
function to hink the extracellular and signaling domains. A chimeric antigen receptor
may optionally comprise a hinge domain which serves as a linker between the
extracellular and transmembrane domains.

“Combination” means that two or more therapeutics are administered to a subject
together in a mixture, concurrently as single agents or sequentially as single agents in
any order.

“Complementarity determining regions” (CDR) are antibody regions that bind an
antigen. CDRs may be defined using various delineations such as Kabat (Wu et al. J £xp
Med 132: 211-50, 1970) (Kabat et al., Sequences of Proteins of Immunological Interest,
Sth Ed. Public Health Service, National Institotes of Health, Bethesda, Md., 1991},
Chothia (Chothia et al. J Mol Biol 196: 901-17, 1987), IMGT (Lefranc et al. Dev Comp
Innunel 27: 55-77, 2003) and AbM (Martin and Thornton J Bmol Rivl 263 800-15,
1996). The correspondence between the various delineations and variable region
nambering are described (see e.g., Lefranc et al. Dev Comp fnmmunol 27: 5577, 2003;
Honegger and Pluckthun, J Mol Biol 309:637-70, 2001 ; International ImMunoGeneTics
(IMGT) database; Web resources, hitp://www_imgt_org). Avatlable programs such as
abYsis by UCL Business PLC may be used to delineate CDRs. The term “CDR”,
“HCDRY, “RCDR27, “HCDR3”, “LCDRY”, “LCDR2” and “LOCDR3” as used herein
includes CDRs defined by any of the methods described supra, Kabat, Chothia, IMGT or
AbM, unless otherwise explicitly stated in the specification. Correspondence between the
nambering syster, including, for example, the Kabat numbering and the IMGT unique
numbering system, is well known to one skilled in the art {see, e.g., Kabat; Chothig;
Martin; Lefranc et al.).

Table 1. Kabat, IMGT, AbM, and Chothia mumbering systems.

IMGT Kabat AbM Chothia
Vu CDR1 27-38 31-35 26-35 26-32
VaCDR2 56-65 50-65 50-58 53-53
Vi CDR3 i05-117 935-102 95-102 96-101
Vi CDR1 27-38 24-34 24-34 26-32

i1
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Vi CDR2 56-63 50-56 50-56 50-52
Vi CDR3 105-117 89-97 89-97 91-96
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"Comprising"” is intended to include examples encompassed by the terms
"consisting essentially of” and "consisting of'; similarly, the term "consisting essentiaily
of” is intended to include examples encompassed by the term "consisting of.” Unless the
context clearly requires otherwise, throughout the description and the claums, the words
“comprise”, “comprising”, and the like are to be construed in an inclusive sense as
opposed to an exchisive or exhaustive sense; that 1s to say, in the sense of “including, but
not Hmited o7,

“Hrhance” or “enhanced” reflers to enhancement in one or more functions of a
test molecule when compared to a control molecule or a combination of test molecuies
when compared to one or more control molecules. Exemplary functions that can be
measured are tumor cell killing, T cell activation, relative or absolute T cell namber, Fe-
mediated effector function {(e.g., ADCC, CDC and/or ADCP) or binding to an Fey
receptor (FeyR) or FeRn. “Eobanced” may be an enhancement of about 10%, 20%, 30%,
40%, 509, 0%, 78%, 80%, 90%, 100% or more, or a statistically significant
enhancement.

“Fe gamma receptor” (FeyR) refers to well-known FoyRYE, FoyRile, FoyRiib or
FoeyRIEL Activating FoyR includes PeyRIE, FoyRIla and FoyRIL

“Human antibody” refers to an antibody that is optimized o have minimal
mmune response when administered to a human subject. Variable regions of human
antibody are derived from human immunoglobulin sequences. If human antibody
contains a constant region or a portion of the constant region, the coustant region is also
derived from human immunoglobulin sequences. Huoman antibody comprises heavy and
light chain variable regions that are “derived from” sequences of luman origin if the
variable regions of the human antibody are obtained from 2 system that uses human
germline immunoglobulin or rearranged immunoglobulin genes. Such exemplary
systems are hurnan immuonoglobulin gene libraries displaved on phage, and transgenic
non-human animals such as mice or rats carrying human immunogiobulin loct. “"Human
antibody” typically contains aminoe acid differences when compared to the
immunoglobuling expressed in humans dae to differences between the systems used to
obtain the human antibody and human immuonoglobulin loci, introduction of somatic

mutations or intentional introduction of substitutions into the frameworks or CDRs, or
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both., Typically, “human antibody” is at least about 80%, 81%, 82%, 83%, §4%, 85%,
86%, &7%, 88%, 89%, 90%, 91 %, 92%, 93%, 94%, 95%, 96%, 97%., 98% or 9%
identical in amino acid sequence to an amine acid sequence encoded by human germline
immunocglobulin or rearranged immunoglobulin genes. In some cases, “human
antibody” may contain consensus framework sequences derived from human framework
sequence analyses, for example as described in Knappik et al., (2000} I Mol Biol 296:57-
86, or synthetic HCDR3 incorporated into human immunoglobulin gene libranies
displayved on phage, for example as described in Shi et al., (2010} I Mol Biol 397:385-96,
and in Int. Patent Publ. No. WO2(09/085462. Antibodies in which at least one CDR is
derived from a non-human species are not included in the definition of “haman
antibody™.

“Humanized antibody” refers to an antibody in which at least one CDR is
derived from non-human species and at least one framework is derived from human
immunoglobulin sequences. Humanized antibody may inclhide substitutions in the
frameworks so that the frameworks may not be exact copies of expressed huma
immunoglobulin or human immunoglobulin germline gene sequences.

“Isplated” refers to a homogenous population of molecules (such as synthetic
polynucleotides or a protein such as an antibody) which have been sabstantially
separated and/or purified away from other components of the system the molecules are
produced in, such as a recombinant cell, as well as a protein that has been subtected to at
least one purification or isolation step. “Isolated antibody” refers to an antibody that is
subsiantially free of other cellular material and/or chemicals and encompasses antibodies
that are isolated to a higher purity, sach as to 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 0%, 91%, 92%, 93%, 94%, 95%, 969, 97%, 98%., 99% or 100%
purity.

“Monoclonal antibody” refers to an antibody obtained from a substantially
homogenous population of antibody molecules, i.e., the individual antibodies comprising
the population are identical except for possible well-known alterations such as removal
of C-terminal lysine from the antibody heavy chain or post-translational moditications
such as amine acid isomerization or deamidation, methionine oxidation or asparagine or
glatamine deamidation. Monoclonal antibodies typically bind one antigenic epitope. A
hispecific monoclonal antibody binds two distinct antigenic epitopes. Monoclonal

antibodies may have heterogeneous glycosylation within the antibody population.
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Monoclonal antibody may be monospecific or multispecific such as bispecific,
monovalent, bivalent or multivalent.

“Mutation” refers to an engineered or naturally occurring alieration in a
polypeptide or polynuclentide sequence when compared to a reference sequence. The
alteration may be a substitution, insertion or deletion of one or more amino acids or
polynuacieotides.

"MNon-fixed combination” refers to separate pharmaceutical compositions of the T
cel redirecting therapeutic and the anti-CD38 antibody administered as scparate entities
either simultaneously, concurrently or sequentially with no specific intervening time
lirnits, wherein such administration provides effective levels of the two compounds in the
body of the subject.

“Multispecific” refers to an antibody that specifically binds at least two distinct
antigens or at least two distinct epitopes within the same antigen. Multispecific antibody
may bind for example two, three, four or five distinct antigens or distinct epitopes within
the same antigen.

When referring to a dosage amount, “uglkg” or “meg/kg” refers to the amount of
an active agent, such as a bispecific antibody or antibody, in microgram (g} or
mitligram {mg) administered to a sabject per kilogram (kg) body weight of the subject.

“Pharmaceutical coraposition” refers to composition that comprises an active
ingredient and a pharmaceutically acceptable carrier.

“Pharmaceutically acceptable carrier” or “excipient” refers to an ingredient in a
pharmaceutical coraposition, other than the active ingredient, which is nontoxic to a
suabject.

“Philadeiphia chromosome™ or “Ph" refers to a well-known chromosomal
translocation between chromosomes 9 and 22, resulting in the oncogenic BCR-ABL
gene fusion with constitutively active tyrosine kinase activity. The translocation results
in a portion of the BCR gene from chromosome 22411 becoming fused with a portion of
the ABL gene from chromosome 934, and is designated as ((9:22)q34;q11) under the
International System for Hirman Cytogenetic Nomenclature (ISCN). Depending on the
precise location of the fusion, the molecular weight of the resulting fusion protein can
range from 185 to 210 kDa. “Philadelphia chromosome” refers to alf BCR-ABL fusion

proteins formed due the (9:22)(q34:;q1 1) transiocation.
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“Recombinant” refers to DNA, antibodies and other proteins that are prepared,
expressed, created or isolated by recombinant means when segments from different
sources are joined o prodoce recombinant DNA, antibodies or proteins.

“Reduce” or “reduced” refers to a reduction in one or more functions of a test

5  molecule when compared to a control molecule or a combination of test molecules when
compared to one or more control molecules. Exemplary functions that can be measured
are tumor cell killing, T cell activation, relative or absolote T cell number, Fe-mediated
effector function (e.g., ADCC, CDC and/or ADCP) or binding to an Fey receptor (FeyR)
or FeRn. “Reduced” may be a reduction of about 10%, 20%, 30%, 40%, 50%, 60%,

10 70%, 8G%, 90%, 100% or more, or a statistically significant enhancement. “rHuPh20”
refers to recombinant human hyalurndinase having the amino acid sequence of SEQ 1B
NQ: 37, which is a recombinant hyalaronidase (HYLENEX® recombinant) described in
Int'l Pat. Pub. No. WO2004/0731440.
“Refractory” refers to a cancer that is not amendable to surgical intervention and
15 s initially unresponsive to therapy.

“Relapsed” refers to a cancer that responded to treatment but then returns.

“Subject” includes any iman or nonhuman animal. “Nonhuman animal”
includes all vertebrates, e.g., mammals and non-mammals, such as nonhuman primates,
sheep, dogs, cats, horses, cows, chickens, amphibians, reptiles, etc. Except when notad,

20 the terms “patient” or “subject” are used interchangeably.

“GPRCSD x(CD3 bispecific antibody” refers to a molecule containing two or
more binding regions, wherein one of the binding regions specifically binds the cell
surface antigen G Protein-Coupled Receptor Class C Group 5 Member D antigen

{(GPR{5D) on a target cell or tissue and wherein a second binding region of the molecule

N
W

specifically binds a T cell antigen CD3. This dual/mulii-target binding ability recruit T

cells to the target cell or tissue leading to the eradication of the target cell or tissue.
“Therapeutically effective amount” refers to an amount effective, at doses and for

periods of time necessary, to achieve a desired therapeutic resuli. A therapesucally

effective amount may vary depending on factors such as the disease state, age, sex, and

|91
<

weight of the individual, and the ability of a therapeutic or a combination of therapeutics
to elicit a desired response in the individual. Exemplary indicators of an effective
therapeutic or combination of therapeutics that include, for example, improved well-

being of the patient.
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“Treat” or “treatment” refers to both therapeutic treatment and prophylactic or
preventative measures, wherein the object is to prevent or siow down {(lessen) an
undesired physiological change or disorder. Beneficial or desired chnical results include
alleviation of symptoms, diminishment of extent of disease, stabilized (i.e., not
worsening} state of disease, delay or slowing of disease progression, amelioration or
palhiation of the diseass state, and remission (whether partial or total}, whether detectable
or andetectable. “Treatment” can also mean prolonging survival as compared to
expected survival if a subject was not receiving treatment. Those in need of treatment
include those already with the condition or disorder as well as those prone t have the
condition or disorder or those in which the condition or disorder is to be prevented.

“Tumor cell” or a “cancer cell” refers to a cancerous, pre-cancerous or
transformed cell, either in vive, ex vivo, or in tissue culture, that has spontanecus or
induced phenotypic changes. These changes do not necessarily involve the uptake of
new genetic material. Although transformation may arise from infection with a
transforming virus and incorporation of new genomic nucleic acid, uptake of exogenous
nucleic acid or it can alsoe arise spontanecusly or folowing exposure to a carcinogen,
thereby mutating an endogenous gene. Transformation/cancer is exemplified by
morphological changes, immortalization of cells, abesrant growth control, foci formation,
proliferation, malignancy, modulation of tumor specific marker levels, invasiveness,
tmor growth in sttable animal hosts such as nude mice, and the like, in vitre, in vive,
and ex vive.

The numbering of amino acid residues in the antibody constant region throoghout
the specification is according to the EU index as described in Kabat et al., Sequences of
Proteins of Immunclogical Interest, Sth Ed. Public Health Service, National Institutes of
Health, Bethesda, MD. (1991}, unless otherwise explicitly stated. Antibody constant
chain numbering can be found for example at ImMunoGeneTics website, at IMGT Web
resources at IMGT Scientific charts.

The substitutions in the CH3 region are expressed as modified position(s) in the
first CH3 domain of the first heavy chain/ modified position{s) in the second CH3
domain of the second heavy chain. Por example, F40SL/KA409R refers to a PF403L
mutation in the first CH3 region and KO9R mutation in the second CH3 region.
L351Y_F405A _Y40T7V/T394W refers to L351Y, FA0FA and Y407V mutations in the

first CH3 region and T394W mutation in the second CH3 region.
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D39GFHKRQ/KA09AGRH refers to mutation in which D399 may be replaced by F, H, K
R or {3, and K409 may be replaced by A, G, Ror H.

Conventional one and three-letter amino acid codes are used herein as shown in
Table 2.

Table 2. Amino acid abbreviations.

Amino acid Three-letter code | One-letter code
Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartate Asp D
Cysteing Cys C
Glutamate Gin E
Glutamine Glo Q
Glycine Oly G
Hisndine His H
Isoleucine e I
Leucine Leu L
Lysine Lys K
Methionine Met M
Phenylalanine | Phe F
Prodine Pro P
Serine Ser S
Threonine Thr T
Tryptophan Trp W
Tyrosine Tyr Y
Valine Val \

“Pomalidomide” also termed “POMALYST®” refers to an analog of
thahdomide, which is a third generation IMiD (immunomoduiatory drug} with
antineoplastic activity. IMiDs, sach as lenalidomide and pomalidomide, form the
backbone of several current multiple mysloma treatment regimens. Their exact
mechanism of action is not fully understood, but IMiDs have an immunomodulatory
effect on the multiple myeloma tumor microenvironment and may affect expression of
tumor Suppressor genes, promots apoptosis of myeloma cells, and enhance NK mediated
myeloma cell lysis. The combination of daratumumab with IMiDs has been evaluated in
multiple studies and dernonstrated significant improvement in efficacy.

In one general aspect, the application relates to a method of treating a cancer, such
as MM, preferably a refractory or relapsed MM, comprising admunistering to the sabject a

GPROS3Dx(CD3 bispecitic antibody at a dose of 60 pg/kg 1o 1200 pgikg every 1-2 weeks,
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and subcutaneously administering to the subject an anti-CD38 antibody at a dose of 1200
mg to 2400 mg every 1-4 weeks.

The disclosure also provides a method of killing a cumor cell in a subject in need
thereof, comprising administering (o the subject a GPRUSDxCD3 bispecific antibody at
a dose of 60 pg'kg to 1200 ugkg every 1-2 weeks, and subcutaneously administering to
the subject an anti-UD38 antibody at a dose of 1200 mg to 2400 mg every 1-4 weeks to
thereby kill the tumor cell in the subject.

The disclosure further provides a method of enbancing the activity of at least one
of a GPRUSDx(D3 bispecific antibody and an anti-CD38 antibody in a subject in need
thereof, comprising adminisiering to the subject the GPROU3Dx(’D3 bispecific antibody
at a dose of 60 pg/kg 0 1200 ng/kg every 1-2 weeks, and subcutancously administering
o the subject the anti-CD38 antibody at a dose of 1200 mg to 2400 mg every 1-4 weeks
to thereby kill the tumor cell in the subject.

In some embodiments, the anti-CD38 antibody 15 administered prior o
administering the GPRCSDxCD3 bispecific antibody. For example, the anti-CD38
antibody is administered about 1, 2, 3,4, 5, 6, 7, &, 9, 18 hours prior to administering the
GPRCSDxCD3 bispecific antibody. In certain embodiments, the anti-CD38 antibody
and the GPRUSDx{U"D?3 bispecific antibody are admimstered on the same day, and the
anti-C38 antibody is administered about 3 hours before the subcutaneous
administration of the GPRCSDxCD3 bispecific antibody.

In some embodiments, the GPRUSDx{UD3 bispecific antibody is administered
weekly or biweekly.

In some embodiments, the GPRC3DxCD3 hispecific antibody and the anti-ChD38
antibody are each administered to a subject having cancer, such as multiple myeloma, in
an amount sufficient to alleviate or at least partially arrest the disease being treated
{“therapeutcally effective araount™).

In some embodiments, the GPRUSDx{CD3 bispecific antibody is administered at
a dose of 60 pgkg to 1200 ugikg weekly or biweekly. For example, the GPRCDSxCE3
bispecific antibody can be administered intravenously at a dose of 60 to 100 pg/ke, such
as 60 uglkg, 70 gk, 80 pg/kg, 90 ug/ke, 100 ugike, or any value in-between, and the
administration can be weekly, biweekly or any frequency in-between. The
GPRCSDxCDS bispecific antibody can be also administered subcutanesusly at a dose of
300 to 1200 pgike, such as 300 pugkg, 350 ung/kg, 400 nglkg, 450 nglkg, 300 ngikg, 550
pne'kg, 600 ugikg, 650 ugikg, 700 ugikg, 750 uglkg, 800 ugke, 850 uglkg, 900 ug/ke,
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950 pg/kg or 1200 ugfkg, or any value in-between, and the administration can be
weekly, biweekly or any frequency in between.

In some embodiments, the GPRCSDxCD3 bispecific antibody 1s subeutaneously
administered at a dose of 400 pg/ke weelkdy. In some embodiments, the GPRUSDxTD3
bispecific antibody is subcutaneously administered at a dose of 800 pg/kg weekly or
biweekly.

In some embodiments, the GPRUSDx{CD3 bispecitic antibody is subcutaneously
administered at a dose of 400 pg'kg biweekly.

In some embodiments, the GFRCIDxCD3 bispecific antibody is subcutanesusly
administered with at least one, two or three step-up doses of 10-300 yg/kg, such as 10,
20, 30, 40, 50, 60, 70, 80, 90, 100, 116, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210,
220, 230, 240, 250, 260, 270, 280, 290, or 300 ug/kg, of the GPRCSDxCD3 bispecific
antibody prior to administration of the first treatment.

In some embodiment, the method further comprises subcutaneously
administering to the subject step-up doses of 10 ug/kg and 60 ug/kg of the
GPRCSDxCD3 bispecific antibady prior to the initial subcutancous administration of the
weight based treatment dose of 400 pg/kg of the GPRCSDxCD3 bispecific antibody. In
another embodiment, the method turther comprises subcutaneously admimstering to the
subject step-up doses of 10 ugikyg, 60 ug/kg and 300 ug/kg of the GPRCSDxCD3
bispecific antibody prior to the initial subcutaneous administration of the weight based
treatment dose of 800 pg/kg of the GPRUSDXCD3 bispecific antibody.

In some embodiments, the anti-CD38 antibody 15 subcutaneously administered at
a dose of 8 mg/kg to about 16 mgfkg every 1-4 weeks. For example, the anti-CD38
antibody can be subcutaneously administered at a dose of 8 mg/kg, 8.5 mg/kg, 9 mg/kg,
9.5 mg/kg, 10 mg/kg, 10.5 mg/ke, 11 megfkg, 11.5 mg/ke, 12, mg'ke, 12.5 mg/kg, 13
mg/kg, 13.5 mg/kg, 14 mglkg, 14.5 mg/kg, 15 mg/kg, 155 mg/kg, 16 mglkg, or any
value in-hetween, and the administration can be once every week, every 2 weeks, every 3
weeks, or every 4 weeks, or any frequency in between.

In some embodiments, the anti-CD38 antibody is administered subcutaneously in
a fixed dose of 1200 to 2400 mg every 1-4 weeks. For example, the anti-CID38 antibody
can be administered subcutancously at a dose of 1200 mg, 1250 mg, 1300 mg, 1350 mg,
1400 mg, 1450 mg, 1500 mg, 1350 mg, 1600 mg, 1650 mg, 1700 mg, 1750 mg, 1800
mg, 1850 mg, 1900 mg, 1950 mg, 2000 mg, 2030 mg, 2100 mg, 2150 mg, 2200 mg,

2250 mg, 2300 mg, 2350 mg, 2400 mg, or any value in-between, and the administration
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can be once every week, every 2 weeks, every 3 weeks, or every 4 weeks, or any
frequency in between. In some embodiments, the anti-CD3§ antibody s administered
subcutaneously in a dose range of 1600 to 2000 mg every 1-4 weeks. For example, the
anti-Ch38 antibody can be administered subcutaneocusly at a dose of 1600 mg, 1650 mg,
1700 mg, 1750 mg, 18G0 mg, 1850 myg, 1900 mg, 1950 mg, 2000 mg, or any value in-
between, and the administration can be once every week, every 2 weeks, every 3 weeks,
or every 4 weeks, or any frequency in between.

In some embodiments, the anti-CD38& antibody is administered subcutanecusly at
a dose of 1800 mg weekly, biweekly, once every 2 weeks, or once every 4 weeks.

Step-up doses of the GPRCSDIxCD3 bispecific antibody can be administered in
the initial cycle. In some embodiments, the administration of the step-up doses of the
GPROSDx{CD3 bispecific antibody can be repeated after a delay intime. One or more
step-up doses of the GPRESDxCE3 bispecific antibody at a Jower dosage amount can be
administered to the subject prior to the initial administration of the dosage level for the
weekly or biweekly treatiment according to an embodiment of the application. In some
embodiments, the GPRCSDxCB3 bispecific antibody is subcotaneously administered to
the subject with at least one, two or three step-up doses of 5-300 pg/kg, sach as 5, 10, 20,
30,40, 50, 60, 70, 84, 90, 100, 110, 120, 130, 140, 150, 160, 176, 180, 194, 200, 210,
220, 230, 240, 250, 260, 270, 280, 290, or 300 ug/ke, or any value in-between, of the
GPROUSDx(D3 bispecific antibody prior to the administration of the {irst weekly or
biweekly treatment.

In certain embodiments, a method according to the application further comprises
subcutaneously administering o the subject 5 to 100 pgfkg, such as 5, 10, 20, 30, 40, 30,
61, 70, 80, 90 or 100 pg/kg or any value in-between, of the GPRU5DxCD3 bispecific
antibody before the initial subcutaneous administration of 400 pg/kg of the
GPROSDxCD3 bispecific. In other ernbodiments, a method according to the application
further comprises subcutancously administering to the subject 5 to 350 ug/kg, such as 5,
10, 20, 38, 40, 50, 68, 70, 80, 90, 100, 150, 200, 250, 300, or 350 ng/ke, or any value in-
between, of the GPRCSDxCD3 bispecific antibody before the initial admimstration of
200 ug/kg of the GPRCSDxCD3 bispecific antibody. In other embodiments, the method
comprises administering the first step-up dose on Day 2, the second step-up dose on Day
4, and optionally, the third step-up dose on Day 8 of the treatment.

In certain embodiments, a method of the application comprises subcutaneously

administering to the subject 10 pg/kg of the GPRUSEXTD3 bispecific antibody on Day 2
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of the treatment and 60 pg/ke of the GPRCSDxCD3 bispecific antibody on Day 4 of the
treatment, prior to the initial subcutaneous administration of 400 pg/hg GPRCSDxCD3
hispecific antibody weekly or biweekly. In certain other embodiments, a method of the
application comprises subcutancously administering (o the subject 10 pug/kg of the
GPROUSDx{D3 bispecific antibody on Day 2 of the treatment, 60 pg/kg of the
GPROUSDx{D3 bispecific antibody on Day 4 of the treatment, and 300 ug/kg of the
GPROSDx(CD3 bispecitic antibody on Day 8 of the treatment, prior (o the initial
subcutancous administration of the 800 pg/kg GPRCSDBxCD3 bispecific antibody
weekly or biweekly.

The administration of the GPRC3Dx(CD3 bispecific antibody and/or the anti-
138 antibody can be admunistered in 28-day cycles, and the treativent can comprise
multiple cycles, suchas 2,3, 4,5, 6,7, 8 9, 10 or more cycles. Repeated courses of
freatment are also possible as chronic administration. The repeated administration can be
at the same dose or at a different dose. For example, the GPRUIDxCD3 bispecific
antibody can be subcutaneously administered at 400 pugfkg or 800 ugfkg at weekly
intervals for & weeks, and at 400 ug/kg or 300 pg/kg biweekly for an additional period.
In another example, the GPRC3IDxCD3 bispecific antibody can be subcatanecusly
admunistered at 400 ug'kg or 800 ug/kg in biweekly intervals for 8 weeks, followed by
an additional period of biweekly administration at the same or different dose. In other
embodiments, the GPRCSDxCE3 bispecific antibody is subcutanegously administered
200 peike, 300 pe/kg, or 400 ug/ke weekly, preferably 400 pg/kg weekly, for & weeks,
followed by subcutaneous administration of 800 pugfkg GPRC5DxCD3 bispecific
antibody biweekly, in other embodiments, the GPRCSDxCID3 bispecific antibody is
subcutaneously administered at 400 pg/kg weekly for 8 weeks, followed by
subcutaneous administration of 400 pg/kg or 800 ug/kg GPRCIDCD3 bispecific
antibody biweekly.

According to embodiments of the application, the frequency of the administration
of the anti-CD33 antibody can be decreased with the time of the treatment. For example,
the anti-CD38 antibody is subcutaneously admimstiered to the subject in the dose of 1300
mg once every week during week | to week 8 of the treatment, once every two weeks
during week 9 (o week 24 of the reatment, and once every four weeks after week 24 of

the treatment.



WO 2023/081704 PCT/US2022/079144

10

The GPFRC3DxCD3 bispecific antibody and the anti-CD38 antibody can be

o, once a week, 2 weeks, 3 weeks or 4

bl

administered by maintenance therapy, such ag, e.
weeks, for a period of 6 months or more.

The GPRCSExCD3 bispecific antibody and the anti-CD38 antibody can also be
administered prophylactically in order to reduce the risk of developing the cancer, such
as the multiple myeloma, delay the onset of the cccurrence of an event in cancer
progression, and/or reduce the visk of recurrence when the cancer is in remission.

In some embodiments, the GPRCSDxCD3 hispecific antibody is administered to
the subject after the subject has been administered the anti-CD3& antibody. The
GPROSDRCD3 bispecific antibody and the anti-CD38 antibody can be administered on
the same day. The GPRC3DxCD3 bispecific antibody can also be administered one or
more days, one week, two weeks, three weeks, one month, five weeks, six weeks, seven
weeks, two months, three months, four months, five months, six months, or longer after
administering the anti-CD38 antibody.

In some embodiments, the method further comprises administering to the subject
one or more anti-cancer therapies.

In some embodiments, the one or more anti-cancer therapies is selected from the
group consisting of an autologous stem cell transplant (ASCT), radiation, surgery, a
chemotherapeuatic agent, an immunomodualatory agent and a targeted cancer therapy.

in some embodiments, the one or more anti-cancer therapies is the autologous
stemn cell transplant (ASCT).  In some embodiments, the one or more anti-cancer
therapies is radiation. In some embodiments, the one or more anti-cancer therapies is
surgery. in some ernbodiments, the one or more anti-cancer therapies is a
chemotherapeutic agent. In some embodiments, the one or more anti-cancer therapies is
an immanomodulatory agent. In soms embodiments, the one or more anti-cancer
therapies is targeted cancer therapy. In some embodiments, the one or more anti-cancer
therapies is selected from the group consisting of lenalidomide, thalidomide,
pomalidomide, bortezomib, carfilzomib, elotuzimab, ixazomib, melphalan, isatuximab,
CELMoDs, dexamethasone, vincristing, cyclophospharmide, hydroxydaunorubicin,
preduisone, rituximab, imatinib, dasatinth, nilotinib, bosutinib, ponatinib, bafetinib,
saracatinib, tozasertib or danusertib, cytarabine, daunorubicin, idarubicin, mitoxantrone,
hydroxyurea, decitabine, cladnbine, tludarabine, topotecan, etoposide 6-thioguaning,
corticosteroid, reethotrexate, 6-mercaptopurine, azacitidine, arsenic trioxide and all-trans

retinnic acid, or any combination thereof.
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In some embodiments, the one or more anti-cancer therapies is selected from the
group consisting of lenahdomide, thalidomide, pomalidomide, bortezomib, carfilzomib,
elotazumab, ixazomib, melphalan, prednisone or dexamethasone, or any combination
thereof.

in some embodiments, the one or more anti-cancer therapies i3 pomalidomide.

In some embodiments, pomalidomide is orally administered at a dose of 2 myg or
4 mg.

In some embodiments, the one or more anti-cancer therapies are pomalidomids
and dexamethasone.

In some embodiments, pomalidomide is administered in a delayed dosing
schedule. The delayed dosing schedule may occur incyele 1 day 15 (C1D15) orincycle
2day 1 (C2D1).

In some embodiments, pomalidomide is administered concurrently with the
GPROSDx(CD3 bispecitic antibody and the anti-CIX33 antibody.

In some embodiments, dexamethasone is administered during at least 3 full initial
IMiD-containing cycles.

D38 is a multifunctional protein having function in receptor-mediated adhesion
and signaling as well as mediating calcium mobilization via its ecto-enzymatic activity,
catalyzing formation of cyclic ADP-ribose (cADPR) and ADPR. CD38 mediates cytokine
secretion and activation and proliferation of lymphocytes (Funare et al., § Immunol
145:2390-6, 1990; Terhorst et al., Cell 771-80, 1981 ; Guse et al., Nature 398:70-3, 19949,
CD38, via s NAD glycohydrolase activity, also regulates extracellular NAD™ levels, which
have been implicated in modulating the regulatory T-cell compartment (Adriouch et al.,
Microbes infecr 14:1284-92, 2012; Chiarugi et al., Nature Reviews 12:741-52,2012). In
addition to signaling via Ca”", CD38 signaling oceurs via cross-taik with antigen-receptor
complexes on T- and B-cells or other types of receptor coraplexes, e.g., major
histocompatibility complex (MHC) molecules, involving CD38 in several cellular
responses, but alse in switching and secretion of IgGl.

Any suitable anti-CD38 antibody can be used in a method of the application.

In some embodiments, the anti-CD38 antibody coroprises the HCDRT of SEQ 1D
NQG: 7, the HCDR2 of SEQ 1D NS, the HCDR3 of SEQ 1D NG: 9, the LCDR1 of SEQ
ID NG 16, the LCDR2 of SEQ ID NO: 11 and the LCDR3 of 3EQ ID NO: 12,

The CDRs recited above are of the Kabat numbering system. However, as

provided for herein, the CDRs of the present disclosure may be provided by any
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appropriate nuimbering system, such as Kabat, Chothia, IMGT, or AbM pumbering

systems. Table 3 provides exemplary CPRs utilizing the Kabat, Chothia, IMGT, and

AbM nambering systems:

TABLE 3: Exemplary CDRs of the anti-CD38 antibody

Region | Kabat Chothia AbM IMGT

HCDRI | SFAMS GFTENSE GEFTENSFAMS GFTENSFA
(SEQIDNO: 7) (SEQ D NG: 46) (SEG 1D NQ: 48) (SEQ ID NQG: 50)

HCDR2 | AISGSGGUTYYADSVKG | SGSGGG AISGSGGGTY ISGSGGGT
(SEQ ID NO: 8) (SEQ B NOG: 47 (SEQ ID NO: 49 (SEQIDNG: 5D

HCDRS | DKILWFPGEPVEDY SEQIDNG: 9 SEQ NG 9 AKDKILWEREGEPVEDY
(SEQ IDN(O: &) {(SEQ D N 52)

LCDRI | RASQSVSSYLA SEQIDNQO: 10 SEG ID NO: 10 QSVSSY
(SEG I NO: 1) (SEQ D NO: 53)

LCDRZ | DASNRAT SEQ ID NOG: 1 SEQIDNG: 11 DAS
(SEQIDNG: 1h)

FCDRS | QORSNWPPT SEQIDNG: {2 SEQ ID NO: 12 SEQID NO: 12
(SEQ I NG 12)

In some embodiments, the anti-CD338 antibody comprises the HCDRT of SEQ [D
NQ: 7, the HCDRZ of SEQ D NG: 8, the HCDR3 of SEQ 1D NQO: 9, the LCDRI of
SEQ D NO: 10, the LCDRZ of SEQ 1D NG: 11 and the LCDR3 of SEQ 1D NO: 12,

In some embodiments, the anti-CD38& antibody comprises the HCDR1 of SEQ ID
NO: 46, the HCDRZ of SEQ ID NO: 47, the HCDR3 of SEQ ID NO: 9, the LCDRI of
SEQ ID NO: 10, the LCDR2 of SEQ ID NG: 11 and the LCDR3 of SEQ 1D NG: 12,

In some embodiments, the anti-CD38 antibody comprises the HCDR1T of SEQ [D
NO: 48, the HCDR2 of SEQ 1D NO: 49, the HCDR3 of SEG ID NO: 9, the LUDR1 of
SEQ 1D NO: 10, the LCDRZ of SEQ ID NO: 11 and the LCDR3 of SEQ T NO: 12,

In some embodiments, the anti-CD38 antibody coroprises the HCDRT of SEQ 1D
NQO: 590, the HCDRZ of SEQ D NO: 51, the HCDR3 of SEQ 1D NO: 52, the LCDRY of
SEQ IB NO: 53, a LCDR2 having the amino acid sequence DAS, and the LCDR3 of
SEQIDNO: 12,

In some embodiments, the anti-CD38 antibody comprises the VH of SEQ ID NO:
5 and the VL of SEQ ID NO: 6.

In some embodiments, the anti-CD38 antibody comprises the HC of SEHQ 1D NG:

13 and the LC of SEQ 1D NO: 14,
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Other anti-C38 antibodies used in the methods of the invention may be known
antibodies, such as mAbOO3 described in U.S. Pat. No. 7,829,673, The VH and the VL
of mAbUG3 may be expressed as [gG1/x; mAbO24 described in U.S. Pat. No. 7,829,673,
The VH and the VL of mAb(24 may be expressed as {gGl/x; MOR-202 (MOR-03087)
comprising described in US. Pat. No. 8,088,896, The VH and the VL of MOR-202 may
be expressed as IgGl/K or isatuximab; described in ULS. Pat. No. 8,153,765, The VH
and the VL of isatuximab may be expressed as [gGl/x. In some embodiments, the anti-
CD38 antibody comprises a} the VH of SEQ ID NO: 38 and the VL of SEQ D KO: 39;
by the VH of SEQ 1D NG: 48 and the VL of SEQ ID NO: 41 ¢ the VH of SEQ ID NG:
42 and the VL of SEQ 1D NO: 43; or d) the VH of SEQ 1D NO: 44 and the VL of SEQ
D NG 45,

In one embodiment, the anti-CD38 antibody is DARZALEX® (daratumumab).

In some embodiments, daratumomab comprises the VH of SEQ ID NO: § and the
VL of SEQ ID NOG: 6.

In some embodiments, daratumumab comprises the HC of SEQ ID NO: 13 and the
LC of SEQ ID KNG 14,

In some embodiments, the anti-CD338 antibody is chimeric, humanized or human.

In some embodiments, the anti-CD38 antibody is an [gG1, an 1gG2, an 1gG3 or
an 1g(G4 isotype.

In some embodiments, the anti-CD38& antibody 1s an IgG1 isotype.

G Protein-Coupled Receptor Class C Group § Member D (GPRCSD)isa 7
transmembrane receptor protein that is classified as a type C (G protein-coupled receptor
based on the sequence homology score, and is an orphan receptor whose ligand and
signaling mechanisms are vel to be identified. GPRCSD messenger ribonucleic acid
{(mRNA) is predominantly expressed in cells with a plasma cell phenotype and also
expressed in ail malignant plasma cells {rom patients with multiple myeloma. The
expression of GPRCSD on the plasma cell lineage makes it a target for T cell mediated
therapy to treat plasma cell disorders like multiple myeloma. A GPRUSD xCD3
bispecific antibody targets the CD3 receptor complex on T cells and GPRCS5D on plasma
cels. The dual binding sites aliow the GPRUSDxCE3 bispecific antibody to draw CD3+
T cells in close proximity 1o myeloma cells, without regard to T cell receptor specificity
or reliance on MBC Class 1 molecules on the surface of antigen presenting cells for

activation, leading to cell death of the GPRUS5D-positive cells.
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Any suitable GPRCSD xUD3 bispecific antibody can be used in a method of the
application. Exemplary multispecific and/or bispecific formats include dual targeting
molecules include Dual Targeting (DT)-Ig (GSK/Domantis), Two-in-one Antibody
{Genentech) and mAb2 (F-Star), Dual Variable Domain (DVD)-Ig (Abbott), Ts2ADb
(Medimmune/AY} and BsAb (Zymogenetics), HERCULES (Biogen Idec) and TvAb
(Roche), ScFv/Fe Fusions (Academic Institution), SCORPION (Emergent
BioSolutions/Trubion, Lymogenetics/BMS) and Duoal Affinity Retargeting Technology (Fe-
DART) (MacroGenics), Fab)2 (Medarex/AMGEN), Dual-Action or Bis-Fab (Genentech),
Dock-and-Lock (DNL) (ImmunoMedics), Bivalent Bispecific {Biotecnol) and Fab-Fv
{UCB-Celltech), Bispecific T Cell Engager (BITE) (Micromet), Tandem Diabody (Tandab)
{Affimed), Dual Affinity Retargeting Technology (DART) (MacroGenics), Single-chain
Diabody (Academic), TCR-like Antibodies {AIT, ReceptorLogics), Human Scrum Albumin
ScFv Fusion (Mermimack) and COMBODY (Epigen Biotech), dual targeting nancbodies
{Ablynx), dual targeting heavy chain only domain antibodies. Various formats of bispecific
antibodies have been described, for example in Chames and Baty (2009) Curr Opin Drug
Dise Dev 12: 276 and in Nunez-Prado et al., (2015) Drug Discovery Today 20(5):588-594.

In some embodiments, the GFRCSD xCD3 bispecific antibody and the anti-CD33
antibody are antigen binding fragments. Exemplary antigen binding fragments are Fab,
F(ab'y2, Fd and Fv fragments.

In some embodiments, the GPRUSDx(CD3 bispecific antibody is chimerie,
humanized or human.

In some embodiments, the GPRC5D xCD3 bispecific antibody comprises

a GPRCSD binding domain comprising a VH having the HCDR1 of SEQ D NO: 27,
the HUCDR?2 of SEQ 1D NO: 28, the HCDR3 of SEQ ID NO: 29, and a VL having the
LCDRI of SEQ 1D NO: 30, the LCDR2 of SEQ ID NO: 31 and the LCDR3 of SEQ ID
NO: 32, and a CD3 binding dorsain comprising a VH having the HCDR1 of SEQ ID
NG: 17, the HCDR2 of SEQ ID NQO: 18, the HCDR3 of SEQ ID NO: 19, and a VL
having the LCDRI of SEQ ID NO: 20, the LODR2 of SEQ 1D NO: 21 and the LCDR3
of SHQ ID NOG: 22, The HCDRs and LCDRs of the GPRCSD x €3 bispecific antibody
are recited in Table 4 below:

TABLE 4: Exemplary CDRs of GPRCSD x CB3 bispecific antibody

Binding Arm Region | Sequence SEQ ID NO:
GPRCAD HCDR1 | GYTMN 27
HCDR2 | LINPYNSDTNYAQKLQG 28
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Binding Arm Region | Sequence SEQID NO:
HCDR3 | VALRVALDY 20
LCDRI | KASONVATHVG 36
LCDR2 | SASYRYS 31
LCDR3 | QOYNRYPYT 32

D3 HCDRI | TYAMN 17
HCDR2 | RIRSKYNNYATYYAASVKG 18
HCDR3 | HONPOGNSYVSWEAY 19
LCDRI | RESTGAVTTSNYAN 20
LCDR2 | GTNKRAP 21
LCDR3 | ALWYSNLWY 22

The CDRs recited in the table above are of the Kabat mumbering system.

However, as provided for herein, the CDRs of the present disclosure may be provided by

any appropriate numbering system, such as any of the Kabat, Chothia, IMOT, or AbM

numbering systems. Tables 5-7 below provide exemplary CDRs utilizing the Chothia,

AbM, and IMGT numbering sysiems:

TABLE 5: Exemplary CDRs of GPRCSD x CD3 bispecific antibody — Chothia

nambering system:

Binding Arm Region | Sequence SEQ ID NO:
GPRCSD HCDR1 | GYSFIGY 34
HCDR2 | NPYNSD 35
HCDR3 | VALRVALDY 29
LCDR1I | KASONVATHVG 30
LCDR2 | SASYRYS 31
LCDR3 | QOYNRYPYT 32
Cx3 HCDR1 | OFTENTY 56
HCDR2 | RSKYNNYA 57
HCDR3 | HONFOGNSYVSWEHAY 19
LCDR1 | RSSTOGAVTTSNYAN 20
LCDRZ | OTNKRAP 21
LCDR3 | ALWYSNLWY 22
TABLE 6: Exemplary CDRs of GPRUSD x UD3 bispecific antibody — AbM nambering
System:
Binding Arm Region | Sequence SEQ ID NO:
GPRCAD HCDRI | GYSFTOYTMN 38
HCDRZ2 | LINPYNSDTN 59
HCDR3 | VALRVALDY 29
LCDRI | KASONVATHVG 30
LCDR2 | SASYRYS 31
LCDR3 | QOYNRYPYT 32
D3 HCDRI | GFTENTYAMN 650

27
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Binding Arm Region | Sequence SEQ ID NO:
HCDR2 | RIRSKYNNYATY 61
HCDR3 | HONPOGNSYVSWEAY 19
LCDRI | RSSTCGAVTTSNYAN 20
LCDR2 | GTNKRAP 21
LCDR3 | ALWYSNLWY 22

o

10

15

26

TABLE 7: Exemplary CDRs of GPRUSD x B3 bispecific antibody — IMGT numbering

system:

Binding Arm Region | Sequence SEQ 1D NO:

GPRCSD HCDRY | GYSFIGYTY 62
HCBRZ | INPYNSDT 63
HCDR3 | ARVALRVALDY 64
LCDRI | QNVATH 65
LCDR2 | SAS NA
LCDR3 | QOYNRYPYT 32

3 HCDRY | GFTENTYA 66
HCDRZ [ IRSKYNNYAT 67
HCDR3 | ARHGNFGNSYVSWFEAY 68
LCDRT | TGAVTTENY 69
LCDR2 | GTN NA
LCDR3 | ALWYSNLWY 22

In some embodiments, the GPRCSD xCD3 bispecific antibody comprises a
GPRCSD binding domain comprising a VH having the HCDR1 of SEQ 1D NO: 27, the
HCDR2 of SEG ID NO: 28, the HCDR3 of SEQ 1D NO: 29, and a VL having the
LCDRI of SEQ ID NO: 30, the LODR2 of SEQ 1D NG: 31 and the LCDR3 of SEQ D
NQG: 32, and a CD3 binding domain comprising a VH having the HCDR1 of SEQ ID
NO: 17, the HCDRZ2 of SEQ 1D NO: 13, the HCDR3 of SEQ ID NO: 18, and a VL
having the LCDRT of SEQ 1D NO: 20, the LCDR2 of SEQ D NO: 21 and the LCDR3
of SEQ 1D NG: 22,

In some embodiments, the GFRCSD xCD3 bispecific antibody comprises a
GPROSD binding domain comprising a VH having the HCDRT of SEQ 13 NO: 54, the
HCDR2 of SEG 1D NO: 55, the HCDR3 of SEQ 1D NO: 29, and a VL having the
LCDRI of SEQ ID NO: 30, the LODR2 of SEQ 1D NG: 31 and the LCDR3 of SEQ D
NQG: 32, and a CD3 binding domain comprising a VH having the HCDR1 of SEQ ID
NO: 56, the HUDRZ2 of SEQ 1D NO: §7, the HCDR3 of SEQ ID NO: 18, and a VL
having the LCDR1 of SEQ 1D NO: 20, the LCDR2 of SEQ D NO: 21 and the LCDR3
of SEQ 1D NO: 22,
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In some embodiments, the GPRCSD xCD3 bispecific antibody comprises a
GPRCSD binding domain comprising a VH having the HCDR1 of SEQ 1D KNQ: 58, the
HCDR2 of SEG ID NO: 539, the HCDR3 of SEQ 1D NO: 29, and a VL having the
LCDRI of SEQ ID NO: 30, the LODR2 of SEQ 1D NG: 31 and the LCDR3 of SEQ D
NQG: 32, and a CD3 binding domain comprising a VH having the HCDR1 of SEQ ID
NG: 64, the HCDR2 of SEQ ID NG: 61, the HCDR3 of SEQ ID NG: 18, and a VL
having the LCDRI of SEQ ID NO: 20, the LODR2 of SEQ 1D NO: 21 and the LCDR3
of SEQ 1D NG: 22,

In some embodiments, the GFRCSD xCD3 bispecific antibody comprises a
GPROSD binding domain comprising a VH having the HCDRT of SEQ 13 NO: 62, the
HCDR2 of SEG ID NO: 63, the HCDR3 of SEQ 1D NO: 64, and a VL having the
LCDRY of SE) ID NO: 65, a LCDRZ having the amino acid sequence SAS, and the
LCDR3 of SEQ ID NO: 32, and a CD3 binding domain comprising a VH having the
HCDR1 of SEQ 1D NO: 66, the HCDRZ of SEQ H3 NO: 67, the HCDR3 of SEQ ID NO:
68, and a VL having the LCDR1 of SEQ 1D NO: 69, a LCDR2 having the amino acid
sequence BTN, and the LCDR3 of SEQ ID NG: 22.

In some embodiments, the GFRCSD xCD3 bispecific antibody comprises a
GPROSD binding domain comprising the VH of SEQ D NO: 33 and the VL of SEQ D
NO: 34, and a CD3 binding dorain comprising the VH of SEQ 1D NO: 23 and the VL of
SEQ 1D NO: 24,

In some embodiments, the GPRCS5D xCD3 bispecific antibody that binds
GPRCSD comprises a fivst heavy chain (HCH) of SEG D NO: 33, a first light chain
(LCT) of SEQ 13 NO: 36, a second heavy chain (HC2) of SEQ D NO: 25, and a second
light chain (LO2) of SEQ 1D NO: 26

In some embodiments, the CD3 binding arm of the GPRCID(CD3 bispecific
antihbody and the GPROSD binding arm of the GPRCIDxCD3 bispecific antihody
comprise the amino acid sequences as provided for in Tables &a and &b.

Table 8a. Sequences of CD3 binding arm of a GPROCSDxCD3 bispecific antibody.

Region Sequence SEQ
ID NG:
CD3B219 | HCDR1 TYAMN 17
HCDR2 RIRSKYNNYATYYAASVKG 18
HCDR3 HONFGNSYVSWEAY 19
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LCDRY RSSTGAVTTSNYAN 20
LCDR2 GTNEKRAP 21
LCDR3 ALWYSNLWY 22
VH EVQLVESGGGLVQPGGSLRLSCAASGEFTENT | 23

YAMNWVRQAPGKGLEWVARIRSKYNNYAT
YYAASVKGRETISRDDSKNSLYLQMNSLKTE
DTAVYYCARHGNFGNSY VSWFAYWGQGTL
VTVSS

VL QIVVTQEPSLTVSPGGTVTLTCRSSTGAVTT | 24
SNY ANWVYQQKPGQAPRGLIGGTNKRAPGTP
ARFSGSLLGGEKAALTLSOGVQPEDEAEYYCAL
WYSNLWVYFGGGTKLTVLGOP

HC EVQLVESGGGLVOQPGGSLRLSCAASGFTENT @ 25
YAMNWYROAPGKGLEWVARIRSKYNNYAT
YYAASVEGRFTISRDBDSKNSLYLOMNSLKTE
DTAVYYCARHONFONSYVSWFAYWGQGTL
VTVSSASTEGPSVIFPLAPCSRSTSESTAALGC
LYEKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSYVTVPSSSLOGTKTYTONVEHK
PSNTKVDEKRVESKYGPPCPPCPAPEAAGGPS
VELFPPKPKDTLMISRTPEVTCVYVVDVIQED
PEVOQFNWY VDGVEVHNARKTKPREEQENSTY
RYVSVLTVLHODWINGKEYKCKVSNKGLPS
SIEKTISKAKGQPREPQVYTLRPSQEEMTENG
VSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPYLDSDGSFLLYSKLETVDKSRWQEGNVES
CSYVMHEALHNHYTQKSLSLSLGK

LC QIVVTQEPSLTVSPGOTVTLTCRSSTGAVTT | 26
SNY ANWVYQQKPGQAPRGLIGGTNKRAPGTP
ARFSGSLLGGEKAALTLSOGVQPEDEAEYYCAL
WYSNLWVEGGGTKLTVLGOQPKAAPSVTLEP
PSSEELQANKATLVCLISDEYPGAVIVAWEKA




WO 2023/081704 PCT/US2022/079144

DSSPVKAGVETTTPSKOQSNNKYAASSYLSLT
PEOWEKSHRASYSCOVTHEGITVEKTVAPTECS

Table 8h. Sequences of GPRCSD binding arm of a GPRUSDCD3 bispecitic antibody.

SEQID
PS3B27 Region Sequence 7
NO:
HCDRI | GYTMN 27
HCDR2 | LINPYNSDTNYAQKLQG 23

HCDR3 | VALRVALDY 29

LCDRT | KASQNVATRHVG 30

1CDR2 | SASYRYS 31

LCDR3 | QQYNRYPYT 32
OVOLVOSGAEVKKPGASVKVSCKASGYSET

o GYTMNWVRQAPGQGLEWMGLINPYNSDTN N
YAQKLOGRVIMTTDTSTSTAYMELRSLRSD
DTAVYYCARVALRVALDYWGQGTLVTVSS
DIOMTQSPSSLSASVGDRVTITCKASQNVAT

L HVGWYQQKPGKAPKRLIYSASYRYSGVPSR |

FSGSGSCGTEFTLTISNLOPEDFATYYCQUYNR
GC5B596 YPYTHFGOQGTELEIK

QVOLVOQSCAEVKEPGASVKVSCKASGYSET
GYTMNWVRQAPGQGLEWMGLINPYNSDTN
YAQRLQGRVTMTTDTSTSTAYMELRSLRSD
DTAVYYCARVALRVALDYWGOQGTLVTVSS

ASTKGPSVYVFPLAPCSRSTSESTAALGCLVKD

YHPEPVTVSWNSGALTSGVHTHFPAVLQSSGL
HC YSLSSVVTVPSSSLGTKTYTONVDHEKPSNTK | 35
VDEKRVESKYGPPCPPCPAPEAAGGPSVELEPP
KPKDTLMISRTPEVTCYVVVDVSQEDPEVQFN
WYVDGVEVHNAKTKPREEQENSTYRVVEVL
TVLEHODWLNGEKEYKCKYSNKGLPSSIEKTIS

KAKGOPREPQVYTLPPSQGEEMTKNQVSLTCL
VEKGFYPSDIAVEWESNGQOQPENNYKTTPPVLD

31
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SDOGSFFLYSRLTVDESRWQEGNVESCSVMH
EALHNBYTQRSLSLSLGK
DIQMTQSPSSLSASVOGDRVTITCKASQNVAT
HVYOGWYQOQKPGRKAPKRLIYSASYRYSGVPSR
FSGSGSGTEFTLTISNLOPEDFATYYCQQYNR
. YPYTFGOQGTKLEIKKAAPSYTLFPPSSEELQA |
e NEATLVCLISDEYPGAVTVAWKGDSSPVEKA 50
GVETTTPSKOSNNKYAASSYLSLTPEQWKSH
RSYSCOQVTHEGSTVEKTVAPTECS

In some embodiments, the GPRCSDxCD3 hispecific antibody can be, but are not
limited to, talquetamab (also named INJ-564 or INJ-64407564), a GPRCSDxCD3
bispecific antibody described in Kodama et al. Mol Cancer Ther. 2019, 18(9): 1555-1564,
the entire content of which is incorporated herein by reference, or a bispecific antibody that
uses a human GPRO3D binding domain described in US Patent No.10,390,196, the entire
content of which is incorporated herein by reference, or & GPRC3D binding domain that
competes with talquetamab or the human GPFRCSD binding domain described in US Patent
No.10,5390,196 for binding to human GPRC3D.

In some embodiments, talquetamab comprises a first heavy chain (HC1), a first light
chain (L.C1), a second heavy chain (HC?2), and a second light chain (L.C2), wherein the HC1
is assoctated with LC1 and the HCZ is associated with LC2, wherein HC1 and LCI forma
{irst antigen-binding site that immunospecifically binds to GPRCSD and wherein HC2 and
L2 form a second antigen-binding site that immunospecifically binds to CD3. In some
embodiments, talguetamab comprises a HC1 of SEQ ID NQO: 35, a LC1 of SEQ ID NO: 36,
a HCZ of SEQ ID NO: 25, and a LCZ of SEQ ID NO: 26, In some embodiments, the CD3
arm and the GPRCUSD arm of talquetamab form a functional bispecific antibody through an
interaction between their respective Fe domaiuos.

In some embodiments, the GPRUSDxCD3 bispecific antibody comprises any one of
GPRO5D binding domains described in US Patent No. 10,906,956 or WO2{(20/092854 the
entire content of which is incorporated herein by reference, or a GPRU3D binding domain

that competes with such GPRCSD binding domain for binding to human GPRUSD.
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In some embodiments, the GPRC3DxCD3 bispecific antibody is an 1gG1, an
1232, an 1g(G33 or an 1g(G4 isotype.

In some embodiments, the GPRCSDxCD3 hispecific antibody 1s an IgG1 isotype.

In some embodiments, the GPRUSDx{CD3 bispecific antibody is an 1g(G2 isotype.

In some embodiments, the GPRCSDx(CD3 bispecific antibody is an 1g(33 isotype.

In some embodiments, the GPRCSDx(CD3 bispecific antibody is an 1G4 isotype.

The GPRC3Dx{CD3 bispecific antibody can be of any allotype. Immunogenicity
of therapeutic antibodies is associated with increased risk of infusion reactions and
decreased duration of therapeutic response (Baert et al., (2003} N Engl J Med 348:602-
{8). The extent to which therapeatic antibodies induce an immune response 1n the host
may be determained in part by the allotype of the antibody (Stickler et al., (2011) Genes
and fmmunity 12:213-21), Antibody aliotype is related to amino acid sequence
variations at specific locations in the constant region sequences of the antibody. Table 9
shows select 1gG1, IgG2 and TgG4 allotypes.

Table 8, 19G1, 1gG2 and 1gG4 allotypes.

A s Amino acid residue at position of diversity
Allotype

{residue numbering: EU Index)
12G2 [gG4 {251
189 1 282 1309 | 422 | 214 | 356
G2min) T M
G2min-) P v
GZmini(n- | T v

jo
2
L
(o]
N
W
b

nG4mia) L R
Gim(d7) K E M A
Glm{17.1) K D L A

In some embodiments, the multispecific antibody comprises one or more Fe
substitations that reduces binding of the muldspecific antibody to a Foy receptor (FovR).
Sabstitutions that reduce binding of the multispecific antibody o the FoyR reduces the
Fe effector functions such as ADCC, ADCP and/or UDC of the multispecific antibody.
The specific substitutions can be made in comparison to the wild-type IgG1 of SEQ D3
NO: 15 or the wild-type 1gG4 of SEQ D NO: 16,

In some embodiments, the one or more Fc substitutions is selected from the
group consisting of F234A/L235A on 1gG4, L234A/ 235A on IgGl, V234A/G23TA/
P23RS/H268A/VI0NQL/AZ30S/P331S on (G2, F234A/L235A on 1gl4, S228P/F234A7
£235A on IgG4, N297A on all {g isotypes, V234 A/G2374 on TgG2, K2I4T/E233P/

2
j 5
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L234V/L235A/G236-deleted/A327G/P33T A/D36SE/L358M on 1gGl,
H268Q/V3N9L/AZ305/P3315 on [g(G2, S26TE/L328F on Igal, L234F/L235E/D265A
on {gGl, L234A/L235A/G237 A/P23ES/HZ68 A/A330S/P331S on Ig(l,
S2ASPIE23AA/L23SA/GE3TA/PLR3ES on 1gG4 and S228P/F234A/L235A/G236-
deleted/G237A/P2385 on Ig(4, wherein residue numbering is according to the EU
index.

T some embodiments, the one or more Fe substitutions 18 F234A/M235A on
fg(z4.

In some embodiments, the one or more Fe substitutions is L234A/M 2354 on
IgGGl.

In some emmbodiments, the one or more Fe substitutions 18 V234 A/G237A7
P238S5/H268A/V309L/A3305/P3315 on 1gG2.

In some embodiments, the one or more Fc substitutions is F234A/LZ35A on

[2G4.

L

Io some embodiments, the one or more Fo substitutions 1s S228P/F234 A/ L235A
on {gG4.

In some embodiments, the one or more Fc substitotions is N297A on all Ig
soLypes.

In some erpbodunents, the one or more Fo substitutions 18 V234 A/G237A on
IgG2.

T some embodiments, the one or more Fe substitutions 18 K2 14T/E233F/
L234V/1.235 A/G236-deleted/A32TG/P331 A/D3GSE/L3SEM on IgGl.

I some embodiments, the one or more Fo substitutions 8
H268Q/V3N9L/AZ305/P3315 on [gG2.

In some embodiments, the one or more Fe subsututions is S267E/L328F on [gGl.
In some embodiments, the one or more Fe substitations 1s L234F/L235E/D265A on
[gGl.

I some embodiments, the one or more Fe substitutions is
L234A/M235A/G237A/PLIBSH268 A/AZ30S/P3318 on Il

I some embodiments, the one or more Fo substitutions 8
S228P/F234A/L235A/G237 A/P238S on IgG4 and S228P/F234 A/L235A/G236-
deleted/G237A/P238S on [gG4.

In some embodiments, the multispecific antibody further coraprises a $228P

substitution.
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In some embodiments, the multispecific antibody comprises ong or more
asymmetric substitutions in a first CH3 domain or in a second CH3 domain, or in both
the first CH3 domain and the second CH3 domain,

In some embodiments, the one or more asymmetric substitutions is selected from
the group consisting of FAS0L/K409R, wild-type/F409L_R4AGVK, TI66Y/FAOSA,
TIGOW/FAOSW, F403W/IY 40T A, T394W/Y407T, T3945/Y407A, T366W/T3945,
FAGSW/T394S and T366W/T3665_1.368A_Y407V, L3SIY_F405A_YA40TV/T394W,
T3661_K392M_T394W/FA05A_ Y407V, T3661L, _K392M T304 W/F405A_Y4CTV,
L351Y_Y40TA/TI60A_KAQ9F, L351Y_Y4ITA/T366V_K400F, Y407TA/T366A_K40O9F
and T3SOV_L351Y_FAOSA_Y407V/T350V_T3661_K3921L, T394W.

In some embodiments, the one or more asymmetric substitutions is
F4501L/K409R.

In some embodiments, the one or more asymmetric substitations is wild-
type/F40891_R400K.

In some embodiments, the one or more asymmetric substitutions is
T366Y/F405A.

In some embodiments, the one or more asymmetric substitutions is
T366W/FA05W.

In some embodiments, the one or more asymmetric substitutions is
FAGSW/Y4OTA.

In some embodiments, the one or more asymmetric substitutions 1s
T304W/Y407T.

In some embodiments, the one or more asymmetric substitutions is
T3945/Y407 A,

In some embodiments, the one or more asymmetric substitutions is
T366W/T3945.

In some embodiments, the one or more asymmetric substitutions is
FAGSW/T39485.

In some embodiments, the one or more asymmetric substitutions 1s
TI6OW/TIH05_1L368A_Y40TV.

In some embodiments, the one or more asymmetric substitutions is
L3STY_FA05A_Y407V/T394W.

In some embodiments, the one or more asymmetric substitutions is

3661 K392ZM T394W/EHLOSA Y407V,
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In some embodiments, the one or more asymmetric substitutions is
T366L _K392M_T3%4W/H405A Y407V,

In some embodiments, the one or more asymmetric substitutions is
L35STY _Y407AT366A _KA4AG9F.

In some embodiments, the one or morg asymmetric sgbstitutions is
L351Y _Y407AMT366V_K409F.

In some embodiments, the one or more asymmetric substitutions 1s
Y4O0TA/TI66A _KAGOF.

In some embodiments, the one or more asymmetric substitutions is
T3SOV_L331Y_F40SA_Y407V/T350V_T366L_K3921L._T394W.

In some embodiments, the GPRCSDxCD3 bispecific antibody is an IgG4 isotype
and comprises phenylalanine at position 405 and arginine at position 409 in a first heavy
chain (HC1) and leucine at position 405 and lysine at position 409 in a second heavy
chain (H{O2), wherein residus muimbering is according to the EU Index.

In some embodiments, the GPRCSDxCD3 hispecific antibody further comprises
proline at position 228, alanine at position 234 and alanine at position 235 in both the
HCY and the HCZ.

In some embodiments, the cancer is a hematological malignancy or a sohid tumor.

In some embodiments, the hernatological malignancy is a multiple myeloma, a
smoldering multiple myeloma, a monoclonal gammopathy of undetermined significance
(MGUS), an acute lymphoblastic leukemia (ALL), a diffuse large B-cell lymphoma
(BLBCL), a Burkitt's lyrophoma (BL), a follicular lymphoma (FL), a mantle-cell
Iymphoraa (MCL), Waldenstrom’s macroglobulinema, a plasma cell leukemia, a light
chain amyloidosis { AL}, a precursor B-cell lymphobiastic leukemia, a precarsor B-cell
Iymphoblastic Jeukemia, an acute myeloid leukemia (AML), a myelodysplastic
syndrome (MDS), a chronic lymphoceytic leukemia (CLL), a B cell malignancy, a
chronic myelnid leaukemia (CML), a hairy celf leukemia (HCL), a blastic plasmacyioid
dendritic cell neoplasm, Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, a marginal
zone B-cell lymphoma (ML), a mucosa-associated lymphatic tissue lymphoma
{(MALT), plasma cell leukemia , anaplastic large-cell lymphoma (ALCL), leukemia or
lymphoma.

In some embodiments, the hematological malignancy is multiple myeloma.

In some embodiments, the multiple myeloma is a newly diagnosed multiple

myeloma.
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In some embodiments, the multiple myeloma is a relapsed or a refractory
multiple mysloma (RRMM).

In some embodiments, the multiple myeloma is a high-risk muluple myeloma.
Subjects with high-risk multiple myeloma are known to relapse early and have poor
prognosis and outcome. Subjects can be classified as having high-risk multiple myeloma
is they have one or more of the following cytogenetic abnormalities: t{(4:143(p16:432),
1(14;163(@32:q23), dell7p, lqgAamp, 414} {pl6;g32) and t(14;16Xa32:423),
H{4;143{(p16;932) and deli7p, (14;163(g32:923) and dell 7p, or (4;143p16:q32),
{14;16)g32;023) and dell7p.

In some embodiments, the subject having the high-risk multiple myeloma has one
or raore chrormosomal abnormalities comprising: ((4;14)(pi6:g32), 14;16)g32:923),
deii7p, lgAmp, (4 14)Xp16:932) and t(14,161q32:923), (4,14 Xp16:932) and dellTp,
{(14:16Xq32:q23) and dell7p; or t{4;14 ¥ p16:g32), 1(14:16¥q32:q23) and dell7p, or any
combination thereol.

Various qualitative and/or quantitative methods can be used to determine relapse
or refractory nature of the disease. Symptoms that can be associated are for example a
dechine or plateau of the well-being of the patient or re-gstablishment or worsening of
various symptoms associated with sobd tumors, and/or the spread of cancerous cells in
the body from one location to other organs, tissues or cells.

The cytogenetic abnormalities can be detected for example by fluorescent in sita
hybridization (FISH). In chromosomal translocations, an oncogene is translocated to the
fgH region on chromosome 14q32, resulting in dysregulation of these genes.
H{4;14){(p16;432) involves translocation of fibroblast growth factor receptor 3 (FGFR3)
and multiple myeloma SET domain containing protein (MMSET) (also called
WHSCI/NSD2), and ¢(14;16)q32;a23) involves translocation of the MAF transcription
factor C-MAF. Deletion of 17p (dell7p) involves loss of the p53 gene locus.

In some embodiments, the multiple myeloma is relapsed or refractory to
treatment with an anti-CD3§ antibody {(e.g., darasumumab, isatuximab, etc.),
lenalidomide, bortezomub, pomalidomide, carfilzomib, elotuzumab, ixazomib, melphalan
or thalidomide, or any combination thereof.

In some embodiments, the multiple myeloma is relapsed or refractory o
treatment with the anti-CD38 antibody. In some embodiments, the multiple mysloma is
relapsed or refractory to treatment with lenalidomide. In some embodiments, the

multiple myeloma is relapsed or refractory to treatment with bortezomib. In some
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embodiments, the multiple myeloma is relapsed or refractory to treatment with
pomalidomide. In some embodiments, the multiple mysloma is relapsed or refractory to
treatment with carfilzomib. In some embodiments, the multiple myeloma is relapsed or
refractory to treatment with elotuzumab. In some embodiments, the multiple myeloma is
relapsed or refractory to treatment with ixazomib. In some embodiments, the multiple
myeloma is relapsed or refractory to treatment with melphalan. In some embodiments,
the multiple myeloma is relapsed or refractory to treatment with or thalidomide.

In some embodiments, the hematological malignancy is the AML.

In some embodiments, the AML is AML with at least one genetic abnormality.
In some embodiments, the AML is AML with multlineage dysplasia. In some
embodiments, the AML is therapy-related AML. In some embodiments, the AML is
undifferentiated AML., In some embodiments, the AML is AML with minimal
maturation. In some embodiments, the AML 1s AML with maturation. In some
embodiments, the AML is acote myelomonocytic leukemia. In some embodiments, the
AML is acute monocytic leukemia. In some embodiments, the AML is acute erythroid
leukemia. In some embodiments, the AML is acute megakaryoblastic leukera. In
some embodiments, the AML is acute basophilic leukemia. In some embodiments, the
AML is acute panmyelosis with fibrosis. In some embodiments, the AML is myeloid
sarcoma.

In some embodiments, the at least one genetic abnormality is a translocation
between chromosomes 8 and 21, a translocation or an inversion 1n chromosome 16, a
translocation between chromosomes 15 and 17, changes in chromosome 11, or muiation
in fros-related tyrosine kinase 3 (FLT3), nucleophosmin (NPM 1), isocitrate
dehydrogenase 1{IDH1), isocitrate dehydrogenase 2 (IDH2}3, DNA (cviosine-3)-
methyltransferase 3 (DNMT3A), CCAAT/enhancer binding protein alpha (CEBPA}, U2
small nuclear RNA auxiliary factor H{UZAF1), enhancer of zeste 2 polycorab repressive
complex 2 subunit (EZH2), structural maintenance of chromosomes TA (SMCUC1A) or
structural maintenance of chromosomes 3 (SMCO3).

In some embodiments, the at least one genetic abnormality is the translocation
between chromosomes 8 and 21, In some embodiments, the at least one genetic
abnormality is the transiocation or an inversion in chromosome 16. In some
embodiments, the at least one genstic abnormality is the translocation between
chromosomes 13 and 17. In some embodiments, the at least one genetic abnormality is

changes in chromosome 11, In some embodiments, the at least one genetic abnormality
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is the mutation in fms-related tyrosine kinase 3 (FL'T3). In some embodiments, the at
least one genetic abnormality is the mutation in nocleophosmin (NPM1). Insoms
embodiments, the at least one genetic abnormality is the mutation in isocitrate
dehydrogenase 1{(IDH1). In some embodiments, the at least one genetic abnormality is
the mutation in isocitrate dehydrogenase 2 (IBH2). In some embodiments, the at least
one genetic abnormality is the mutation in DNA (cytosine-5)-methyltransferase 3
(BNMT3A). In some embodiments, the at least one genetic abnormality is the mutation
in CCAAT/enhancer binding protein alpha (CEBPA). In some embodiments, the at least
one genetic abnormality is the motation in U2 small nuclear RNA auxiliary factor
HUZAFTD). Insome embodiments, the at least one genetic abnormality is the mutation in
enhancer of zeste 2 polycomb repressive coraplex 2 subunit (EZH2). Insome
embodiments, the at least one genetic abnormality is the mutation in structural
maintenance of chromosomes 1A (SMC1A). In some embodiments, the at least one
genetic abnormality is the mutation in stractural maintenance of chromosomes 3
{(SMIC3).

In some embodiments, the at least one genetic abnormality is a translocation (8,
20q22; g2y, aninversion inv{16}p13; g22), a translocation ¢(16: 16){p13;922), a
translocation (155 17¥g22; g12), a muotation FLT3-ITD, mutations R132H or
RICOQVRIOAV/FTO8L/RTI9/EI30V 1o IDHT or mutations R140Q or R172 in {DH2.

In some embodiments, the at least one genetic abnormality is the translocation
€3 21 ¥g22; g22). In some embodiments, the at least one genetic abnormality is the
inversion inv(16)(p13; q22). In some embodiments, the at least one genetic abnormality
is the translocation t(16; 16)(p13; q22). In some embodiments, the at least one genetic
abnormality is the translocation t{15; 17¥g22; q12). In some embodiments, the at least
one genetic abnormalily is the muotation FLT3-ITD. In some embodiments, the at least
one genetic abnormality s the mutation R132H in IDHL. In some embodiments, the at
least one genetic abnormality is the mutation RICOQ/RIGAV/FIOEL/RUISYTII30V in
[DH1. In some embodiments, the at least one genetic abnormality is the mutation
R140Q in IDH2. In some embodiments, the at least one genetic abnormality 1s the
mutation R172 in FTDH2.

In some embodiments, the hematological malignancy is the ALL.

In some embodiments, the ALL s B-cell lineage ALL, T-cell lineage ALL, adult

ALL or pediatric ALL.
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In some embodiments, the ALL is B-cell lineage ALL. In some embodiments,
the ALL is T-cell lineage ALL. Insome embodiments, the ALL is adult ALL. Insome
embodiments, the ALL is pediatric ALL.

In some embodiments, the subject with ALL has a Philadelphia chromosome or is
resistant or has acquired resistance to treatment with a BCR-ABL kinase inhibitor.

in some embodiments, the subject with ALL has the Philadelphia chromosome.
In some embodiments, the subject with ALL is resistant or has acquired resistance to
treatment with a BCR-ABL kinase inhibitor.

The Ph chromosome is present in about 20% of adults with ALL and a small
percentage of children with ALL and 18 associated with poor prognosis. At a time of
relapse, patients with Pht positive ALL may be on tyrosine kinase inhubitor (TKEH
regimen and may have therefore become resistant to the TKL The anti-CD38 antibodies
may thus be administered to a subject who has become resistant to selective or partiaily
selective BCR-ABL inhibitors. Exemplary BCR-ABL inhibitors are for example
imatinib, dasatinib, nilotinib, bosutinib, ponatinib, bafetinib, saracatinib, tozasertib or
danusertib.

Other chromosomal rearrangements identified in B-lineage ALL patients are
Wv;11g23) (MLL rearranged), t(1;19¥q23;p13.3); TCF3-PBX1 (E2A-PBX1),
{12;21)(p13;22); ETVE-RUNXT (TEL-AMLD and (5;143{(g31,q32); IL3-IGH.

in some embodiments, the subject has ALL with t(v:11¢23} (MLL rearranged),
t{(1:19)g23;p13.3); TCF3-PBX1 (E2ZA-PBX1), t(12;21)p13;622); ETVO6-RUNXI
{(TEL-AMLD) or t(5;14)q31:32); IL.3-1GH chromosomal rearrangement.

Chromosomal rearrangements can be identified using well known methods, for
example fluorescent in situ hybridization, karyotyping, pulsed field gel electrophoresis,
Or seguencing.

In some embodiments, the hernatological malignancy is the smoldering multiple
myeloma.

In some embodiments, the hematological malignancy is the MGUS.

In some embodiments, the hematological malignancy is the ALL.

In some embodiments, the hematological malignancy is the DLBLC.

In some embodiments, the hematological malignancy is the BL.

In some embodiments, the hematological malignancy is the FL.

In some embodiments, the hernatological malignancy is the MCL.

4G
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In some embodiments, the hematological malignancy is Waidenstrom's
macroglobulinemia.

In some embodiments, the hematological malignancy is the plasma cell leukemia.

In some embodiments, the hematological malignancy is the AL,

5 In some embodiments, the hematological malignancy is the precursor B-cell
lymphoblastic leukemia.

In some embodiments, the hematological malignancy is the precursor B-cell
Iymphoblastic leukemia.

In some embodiments, the hematological malignancy is the myelodysplastic

13 syndrome (MDS).

In some embodiments, the hematological malignancy is the CLL.

In some embodiments, the hernatological malignancy is the B cell malignancy.

In some embodiments, the hematological malignancy is the CML.

In some embodiments, the hematological malignaney is the HCL.

15 In some embodiments, the hematological malignancy is the blastic plasmacytoid
dendritic cell neoplasm.

In some embodiments, the hematological malignancy is Hodgkin's lymphoma.

In some embodiments, the hematological malignancy is non-Hodglin’s
Iyraphoma.

20 In some embodiments, the hematological malignancy is the MZE.

In some embodiments, the hematological malignancy is the MALT.

In some embodimenis, the hematological malignancy is the plasma cell leukemia.

In some embodiments, the hematological malignancy is the ALCL.

In some embodiments, the hematological malignancy is leukemia.

25 In some embodiments, the hematological malignancy is lymphoma.

In one embodiment, the disclosure provides a method of treating a cancer in a
subject, comprising administering a therapeutically effective amount of a GPRCSDxCD3
bispecific antibody to the subject to weat the cancer, wherein the subject has been treated
with an anti-CD338 antibody prior to administering the GPRCSDxCD3 bispecific

30 antibody.

The disclosure also provides a method of treating a cancer in a subject,
comprising administering a therapeutically effective amount of a GPRCSDxCD3
bispecific antibody to the subject to treat the cancer, wherein the subject is relapsed or

refractory to treatment with a prior anti-cancer therapeutic.
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In some embodiments, the subject administered the GPRUSDxCD3 antibody is
resistant and/or refractory to treatment with the anti-CD338 antibody.

In some embodiments, the cancer i3 a GPRUSD expressing cancer.

In some embodiments, the cancer is a hematnlogic malignancy.

In some embodiments, the cancer 1s a multiple myeloma, a smoldering myeloma,
a monoclonal gammopathy of undetermined significance (MGUS), a B-cell acute
Iymphoblastic leukemia, a diffuse large B-cell lymphoma, a Burkitt's lymphoma, a
follicular lymphoma, a mantle-cell lymphoma, Waldenstrom’s macroglobulinemia,
plasma cell leukemia, light chain amyloidosis or non-Hodgkin's lymphoma. An
experienced physician makes the cancer diagnosis.

In some embodiments, the subject is relapsed or refractory to treatment with an
anti-CD38 antibody or lenalidomide, or a combination thereof,

in some embodiments, the subject is relapsed or refractory to treatment with an
anti-CD33 antibody. In some embodiments, the subject is relapsed or refractory to
treatment with lenalidomide.

In some embodiments, the subject is relapsed or refractory to treatment with a
prior anti-cancer therapeutic, such as a therapeutic used to treat multiple myeloma or
other hematelogical malignancies.

In some embodiments, the subject is refractory or relapsed to reatment with
THALOMID® (thalidomide), REVLIMID® (lenalidomide), POMALYST®
{pomalidomide), VELCADE® (bortezomib), NINLARO {(ixazomib), KYPROLIS®
{carfilzomib), FARADYK® (panobinostat), AREDIA® (pamidronate), ZOMETA®
{roledromic acid), DARZALEX® (daraturmumab), Emplicitti® (elotuzumab),
SARCLISA® (isatuximab), or Alkeran® {melphalan).

In some embodiments, the subject is relapsed to treatment with DARZALEX®
{daratumumab).

In some embodiments, the anti-CD38 antibody is administered or provided for
admimstration in a pharmaceatical composition comprising between about 20 mg/mL to
about 120 mg/ml. of the anti-CD38 antibody in about 25 mM acetic acid, about 60 mM
sodium chloride, about 140 mannitol and about $.04% wiv polysorbate-20 (PS-20); at
pH about 5.5,

In some embodiments, the anti-CD38& antibody 1s administered or provided for
administration in a pharmaceutical composition comprising about 1,800 mg of the anu-

CI338 antibody and about 30,000 U of rHuPH20.
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In some embodiments, the anti-CD38 antibody is administered or provided for
administration in a pharmaceutical composition comprising about 120 mg/mL of the
anti-CD38 antibody and about 2,000 UfmL of vHuPH20.

In some embodiments, the anti-CD38 antibody is administered or provided for
administration in a pharmaceutical composition comprising

about 5 mM and about 15 mM histidine;

about 160 mM and about 300 mM sorbitol;

about 0.01% w/v and about 0.04 % w/v PS-20; and

about | mg/mL and about 2 mg/mL methionine, at a pH of about 5.5-3.6.

In some embodiments, the anti-CD38& antibody 1s administered or provided for
administration in a pharmaceutical composition comprising

about 1,800 mg of the anti-CD38 antibody;

about 30,000 U of rHuPH2G;

about 10 mM histidine;

about 300 ;mM sorbitol;

about .04 % (wiv) PS-20; and

about | mg/mL methionine, at a pH of about 5.6.

In some embodiments, the anti-CD38& antibody 1s administered or provided for
administration in a pharmaceutical composition comprising

about 120 mg/mL of the anti-CD38 antibody;

about 2,000 U/mL. of vHuPH20;

about 10 mM hastidine;

about 300 ;mM sorbitol;

about .04 % (wiv) PS-20; and

about I mg/ml methionine, at a pH of about 5.6.

The invention also provides a pharmaceutical composition comprising a
GPRCSDxCD3 bispecific antibody and an anti-CD3§ antibody as described herein. Por
example, the composition can comprise a GPRUSD binding domain comprising a VH of
SEQ D NO: 33 and a VL of SEQ ID NO: 34 and a CD3 binding domain comprising the
VH of SEQ 1D NO: 23 and the VL of SEGQ 1D NO: 24, and an anti-CD38 antibody
comprising a VH of SEQ 1D NG: 5 and the VL of SEQ 1D NG: 6.

In some embodiments, the pharmaceutical composition comprises the
GPROSDxCD3 bispecific antibody comprising the HC1 of SEQ 1D NGO: 35, the LLC1 of
SEQ D NO: 36, the HCZ2 of SEQ 1D NO: 25 the LCZ of SEQ ID NO: 26, and the anti-

iy
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D38 antibody comprising the HCof SEQID NO: 13 and the LC of SEQID NG 14, In
some embodiments, the GPRCSDxCBD3 bispecific antibody is an Ig(G4 isotype and
comprises phenylalanine at position 405 and arginine at position 409 in a first heavy
chain {HC1) and leucine at position 405 and lysine at position 409 in a second heavy
chain {HC2), wherein residue numbering is according to the EU Index. In some
embodiments, the GPRCSDxCE3 bispecific antibody further comprises proline at
position 228, alanine at position 234 and alamine at position 233 in both the HCY and the
HCZ.

The disclosure also provides a kit or a combination comprising the
GPROSDRCD3 bispecific antbody and the anti-CD38 antibody for use in a method of
the application.

Methods of generating antibodies used in the metheds of the invention

The antibodies used in the methods of the invention binding specific antigens
may be selected de nove from, for example, a phage display Iibrary, where the phage is
engineered to express human immunoglobulins or portions thereof such as Fabs, single
chain antibodies {(scFv), or unpaired or paired antibody variable regions (Knappik et al.,
J Mol Biol 296:57-86, Z004); Krebs et al, J Immanol Meth 254.67-84, 2001; Vaughan et
al., Nature Biotechnology 14:309-14, 1996; Sheets et al., PITAS (USA} 95:6157-62,
1998; Hoogenboom and Winter, J Mol Biol 227:381, 1991, Marks et al., J Mol Biol
222:581, 1991). Phage display libraries expressing antibody heavy and Hght chain
variable regions as fusion proteins with bacteriophage pIX coat protein as described in
Shi et al (2010) 1. Mol. Biol 397:385-96 and Int'l Pat. Pub. No. WQO2009/085462. The
antibody libraries may be screened for binding to the desired antigen, such as GPRCSD
and the obtained positive clones may be further characterized and the Fabs isolated from
the clone lysates, and subsequently cloned as full-length antibodies. Such phage display
methods for isolating human antibodies are established in the art. See for example: U.S.
Pat. No. 5,223.,409; U.S. Pat. No. 5,403,484; U.S, Pat. No. 5,571,698; U.S. Pat. No.
5,427 908: U.S. Pat. No. 5,580,717: U.S. Pat. No. 5,869,108; U.S. Pat. No. 6,172,197
U.5. Pat. No. 5,885,793; U.5. Pat. No. 6,521,404, U.5. Pat. No. 6,544,731, 1.5, Pat. No.
3,555,313, UK. Pat. No. 6,582,215; and U.S. Pat. No. 6,593 081,

T cell redirecting bispecific antibodies may be generated in vitre in a cell-free
environment by introducing asymmetrical mutations in the CH3 regions of two
monospecific bomodimeric antibodies and forming the bispecific heterodimeric antihody

from two parent monospecific homodimeric antibodies in reducing conditions to allow

44



WO 2023/081704 PCT/US2022/079144

10

30

disulfide bond isomerization according to methods described in Inth. Pat. Pabl. No.
WO0O2011/131746. In the methods, two monospectfic bivalent antibodies are engineered
to have certain substititions at the CH3 domain that promete heterodimer stability; the
antibodies are incubated together under reducing conditions sufficient to allow the
cysteines in the hinge region to undergo disalfide bond isomerization; thereby generating
the bispecific antibody by Fab arm exchange. The incubation conditions may optimally
be restored o non-reducing. Exemplary reducing agents that may be used are 2-
mercaptoethylamine (2-MEA), dithiothreitnl (DTT), dithioerythritol {DTE), glutathione,
tris{2-carboxyethylyphosphine (TCEP), L-cysteine and beta-mercaptoethansl, preferably
a reduocing agent selected {rom the group consisting of: 2- mercaptoethyvlamine,
dithiothreitol and tris{2-carboxyethylphosphine. For exaraple, incubation for at least 90
niin at a temperature of at least 20°C in the presence of at least 25 mM 2-MEA or in the
presence of at least 0.5 mM dithiothreito] at a pH of from 53-8, for example at pHof 7.0
or at pH ot 7.4 may be used.

Exemplary CH3 mutations that may be used in 2 first heavy chain and in a second
heavy chain of the bispecific antibody are K409R and/or PA0SL.

Additional CH3 mutations that may be used inchude technologies such as
Duobody® mustations {(Genmab), Knob-in-Hole mutations (Genentech), electrostatically-
matched mutations {Chogai, Amgen, NovoNordisk, Oncomed), the Strand Exchange
Engineered Domain body (SEEDbedy} (EMD Serono), and other asymmetric mutations
{e.g., Zymeworks).

Ducbody® mustations {Genmab) are disclosed for example in US9150663 and
US2014/0303356 and inclode mutations F403L/K4A09R, wild-type/F4051._R409K,
T3501_K370T _FAOSL/K409R, K370W/K409R, D39SAFGHILMNRSTYWY/K409R,
T366ADEFGHILMOVY/K409R, L3I6RADEHGHNRSTVQ/K409AGRH,
D399FHKRQ/KAOAGRH, F4OSIKLSTVW/K409AGRH and Y4OTLWQ/K400AGRH.

Knob-in-hole mutations are disclosed for example in WO1996/027011 and
include mutations on the interface of CH3 region in which an amine acid with a small
side chain (hole} is introduced into the first CH3 region and an amuno acid with a large
side chain (knob) is introduced into the second CH3 region, resulting in preferential
interaction between the first CH3 region and the second CH3 region. Exemplary CH3
region muiations forming a knob and a hole are T366Y/F40SA, T366W/F405W,
BAGSW/IY 40T A, T304W/YAGTT, T3945/Y407 A, T366W/T3945, F40SW/T3948 and
TIGOW/T3665_L368A Y407V,
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Heavy chain heterodimer formation may be promoted by using electrostatic
interactions by substituting positively charged residues on the first CH3 region and
negatively charged residues on the second CH3 region as described in US2010/0015133,
US2009/0182127, US2010/028637 or US2011/0123532.

Other asymmetric mutations that can be used to promote heavy chain
heterodimerization are L351Y_F405A_Y407V/T394W,
T3661_K392M_T394W/H405A_Y447V, T366L_K392M_T304W/F403A_Y447V,
L351Y_Y407A/T366A_K409F, L351Y_Y407A/T366V_K409F,
Y4O7AST366A_KAGOE, or
T3SOV_1351Y _F405A_Y407V/T350V_T366L_K392L_T394W as described in
LS2012/0149%876 or US2013/0195849.

SEEDbody mutations invelve substituting select {gG residues with [gA residues
to promote heavy chai heterodimerization as described in US2Z0070287170.

Other exemplary mutations that may be used are R409D_K370E/D399K_E357K,
[354C_TI66W/Y349C  T3665_L368A_Y407Y,

Y349C _T366W/S354C _T366S_L368A_ Y407V, T366K/L351D, L3SIK/Y349E,
L3SIK/Y349D, L351K/L368E, L351Y _Y40TA/T306A_K409F,
L3STY_Y407A/T366V_K409F, K392D/D390K, K392D/ E356K,
K2535_D282K_K322D/D230K_F240K_K292D, K392D_K4G9D/D356K 394K as
described in WO2007/147901, W 2011/143545, WO2013157954, W(O2013096281 and
US2018/0118849.

Additional bispecific or maultispecific structures that can be used as
GPROSDx(CD3 bispecific antibodies include Dual Variable Domain Inununoglobulins
{(BVD) (Int. Pat. Publ. No. WO2009/134776; DVDs are full length antibodies
comprising the heavy chain having a strocture VH1 -lnker-VH2-CH and the light chain
having the structure VL1 -linker-VL2-CL; linker being optional), structures that inclade
various dimerization domains to connect the two antibody arms with different
specificity, such as leocine zipper or collagen dimerization domains (Int. Pat. Publ. No.
WO2012/022811, U.S. Pat. No. 5,932,448; U.S. Pat. No. 6,833,441), two or more
domain antibodies (dAbs) conjugated together, diabodies, heavy chain only antibodies
such as camelid antibodies and engineered camelid antibodies, Dual Targeting (DT)-Ig
{GSK/Domantis), Two-in-one Antibody (Genentech), Cross-linked Mabs (Karmanos
Cancer Center}, mAb2 (F-Star) and CovX-body (CovX/Plizer), IgG-like Bispecific
(InnClone/El Lilly), Ts2Ab (Madimmune/AZ) and BsAb (Zymogenetics), HERCULES

46



WO 2023/081704 PCT/US2022/079144

10

30

{Biogen Idec) and TvAb (Roche), ScPFv/Fe Fusions { Academic Institution), SCORPION
{Emergent BioSeolutions/Trubion, Zymogenetics/BMS), Dual Affinity Retargeting
Technology (Fe-DART)Y (MacroGenics) and Dual(ScFv),-Fab (National Research Center
for Antihody Medicine--China}, Dual-Action or Bis-Fab (Genentech), Dock-and-Lock
(BNL} (ImmunoMedics), Bivalent Bispecific (Biotecnol} and Fab-Fv (UCB-Celltech).
ScFv-, disbody-based, and domain antibodies, include but are not Hmited to, Bispecific T
Cell Engager (BiTE) (Micromet), Tandem Diabody (Tandab) (Affimed), Dual Affinity
Retargeting Technology (DART) (MacroGenics), Single-chain Diabody (Academic),
TCR-like Antibodies (AlT, ReceptorLogics), Human Serum Albumin ScFv Fusion
{Merrimack) and COMBODY (Epigen Biotech), dual targeting nanobodies (Ablynx},
dual targeting heavy chain only domain antibodies.
Fe engineering of antibodies

The Fe region of the GPRC3DxCD3 bispecific antibodies such as bispecific or
multispecific antibodies or the anu-CD3% antibodies may comprise at least one
suabstitation in the Fe region that reduces binding of the GPRC3DxCD3 bispecific
antibodies to an activating Foy receptor (FovR) and/or reduces Fe effector functions such
as Clg binding, complement dependent cytotoxicity (CDC), antibody-dependent cell-
mediated cytotoxicity (ADCC) or phagocytasis (ADCP).

Fc positions that may be substituted to reduce binding of the Fe to the activating
FeyR and subsequently to reduce effector function are substitutions L234A/1L235A on
1gGl, V234 A/G237 A/PZ385/HZ68A/NVIIOL/AZ305/P3318 on fglG2, F234A/L235A on
Ig(G4, S228P/F234A7 L235A on g4, N297A on all Ig isotypes, V234A/(G237A on
162, K2TAT/E233P/ L234V/L235A/G236-deleted/A327G/P33TA/D3Z65E/L358M on
[gG1, H268Q/V309L/ A3305/P3315S on 12, S267E/L328F on Ig(l,
L234F/1.235E/D265A on [gG1, L234A/M235A/G237A/P2385/H268AJA3308/P3315 on
1gG1, S228P/F234 A/L235A/0G237TAMPZ38S on 1g(4, and S228P/F234A/L.235A/G236-
deleted/(G237A/PI3ES on [gG4.

Fc substitutions that may be used to reduce CDC is a K322 A substitution.

Well-known S228P substitution may further be made in {gG4 antibodies to
enhance 1gG4 stability.

An exemplary wild-type Ig(Gl comprises an amino acid sequence of SEQ 1D NO:

16. An exemplary wild-type [g(G4 comprises an amino acid sequence of SEQ D NO: 17,

47



WO 2023/081704

16

—
(941

30

PCT/US2022/079144

3

"Antihody-dependent cellular cytotoxicity”, "antibody-dependent cell-mediated
cytotoxicity” or “ADCC" is a mechanism for inducing cell death that depends upon the
interaction of antibody-coated target cells with effector cells possessing Iytic activity,
such as natural killer cells {NK}, monocyies, macrophages and neutrophils via Fc ganuma
receptors {(FeyR) expressed on effector cells. Por example, NK cells express FeyRilla,
whereas monocytes express FoyRI, FoyRIH and FoyRIla. ADCC activity of the
antibodies may be assessed using an in vitro assay using cells expressing the protein the
antibody binds to as target cells and NK cells as effector cells. Cyiolysis may be
detected by the release of label (e.g., radioactive substrates, fluorescent dyes or natural
intracellular proteins) from the iysed cells. In an exemplary assay, target cells are used
with a ratio of 1 target cell to 4 effector cells. Target cells are pre-labeled with BATDA
and combined with effector cells and the test antibody. The samples are incubated for 2
hiours and cell lysis measured by measuring released BATDA into the supernatant. Data
is normalized to maximal cytotoxicity with 0.67% Triton X-100 (Sigma Aldrich) and
minimal control determined by spontaneous release of BATDA from target cells in the
absence of any antibody.

"Antibody-dependent cellular phagocyiosis” ("ADCP") refers to a mechanism of
elimination of antibody-coated target cells by internalization by phagocytic cells, such as
macrophages or dendsitic cells. ADCP may be evaluated by using monocyte-derived
macrophages as elfector cells and cells that express the protein the antibody binds to as
target cells also engineered to express GFP or another labeled molecule. Inan
exemplary assay, effectoritarget cell ratio may be for example 4:1. Effector cells may be
incubated with target cells for 4 hours with or without the antibody of the invention.
After incubation, cells may be detached using accutase. Macrophages may be identified
with anti-CD11b and anti-CD14 antibodies coupled to a fluorescent label, and percent
phagocytosis may be determined based on % GFP {luorescence in the CD11ITCD14Y
macrophages using standard methods.

“Complement-dependent cytotoxicity”, or “CDC”, refers to a mechanism for
inducing cell death in which the Fc effector domain of a targst-bound antibody binds and
activates complement component Clg which in tarn 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 CDC by binding

complement receptors {(e.g., CR3) on leukocvtes. CDC of cells may be measured for
pl t ptors {e.g., CR3) on leukocytes. CDC of cell vt d {
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example by plating Daudi cells at 1x10° cells/well (50 pL/well) in RPMI-B (RPMI
supplemented with 1% BSA), adding 50 pl of test antibodies to the wells at final
concentration between 0-100 pg/ml., incubating the reaction for 13 min at room
temperature, adding 11 ul of pooled human serum o the wells, and incubation the
reaction for 45 min at 37° C. Percentage (%) lysed cells may be detected as %
propidium iodide stained cells in FACS assay using standard methods.

Binding of the antibody to FcyR or FcRn may be assessed on cells engineered to
express each receptor using flow cytometry. In an exemplary binding assay, 2x10° cells
per well are seeded in 96-well plate and blocked in BSA Stain Buffer (BD Biosciences,
San Jose, USA) for 30 min at 4°C. Celis are incubated with a test antibody on ice for 1.5
hour at 4°C. After being washed twice with BSA stain buffer, the cells are incubated
with R-PE Iabeled anti-human IgG secondary antibody (Jackson Immunoresearch
Laboratories) for 45 min at 4°C. The cells are washed twice in stain buffer and then
resuspended in 150 ul. of Stain Buffer containing 1:200 diluted DRAQ7 live/dead stain
{Cell Signaling Technology, Banvers, USA). PE and DRAQ7 signals of the stained cells
are detected by Miltenyi MACSQuant flow cytometer (Miltenyi Biotec, Auburn, USA)
using B2 and B4 channel, respectively. Live cells are gated on DRAQ7 exclusion and the
geometric mean fluorescence signals are determined for at least 10,000 live events
collected. Flowlo software {Tree Star) is used for analysis. Pata is plotted as the
logarithm ot antibody concentration versas mean fluorescence signals. Nonlinear
regression analysis is performed.

Chimeric antigen receptors (CAR)

Chimeric antigen receptors {CARs) are genetically engineered receptors. These
engineered receptors can be readily inserted into and expressed by immune cells,
inchuding T cells in accordance with techniques known in the art. With a CAR, a single
receptor can be programmed to both recognize a specific antigen and, when bound to that
antigen, activate the immune cell to attack and destroy the cell bearing that antigen.
When these antigens exist on mor cells, an immune cell that expresses the CAR can
target and kill the tumor cell.

CAR typically comprises an extracellular domain that binds the antigen {(e.g.,
prostate necantigen or B cell maturation antigen {BUMA)), an optional linker, a
ransmembrane domain, and a cytosolic domain comprising a costimulatory domain

and/or a signaling domain.
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The extracelular domain of CAR may contain any polypeptide that binds the
desired antigen {e.g., prostate neoantigen}. The extracellular domain may comprise a
scHv, a portion of an antibody or an alternative scatfold. CARs may also be engineered
o bind two or more desired antigens that may be arranged in tandem and separated by
hinker sequences. For example, one or more domain antibodies, scFvs, Hama VHH
antibodies or other VH only antibody fragments may be organized in tandem via a hnker
to provide bispecificity or multispecificity to the CAR.

The transmembrane domain of CAR may be derived from the transmembrane
domain of CD8, an alpha, beta or zeta chain of a T-cell receptor, CD28, CD3 epsilon,
CD43, CD4, CDS, Chg, Cb9, CD16, CD22, CD33, CD37, Che4d, CDE0, CDE6, D134,
CDU37, CDI54, KIRDSZ, OX40, CD2, CD27, LFA-1 (CDl s, CDI1R), 1COS (CDH273),
4-1 BB (CD137), 4-1 BBL, GITR, CD40, BAFFR, HVEM (LIGHTR), SLAMF7,
NKp&0 (KLRFD, CB160, CDi 9, IL2R beta, HL.2R gamma, IL7R a, ITGAL , VLAL,
CD4%a, TTGA4, TA4, CD49D, TTGASL, VLA-6, CD49, TTGAD, CDI Id, ITGAE,
CDI03, ITGAL, CDE a, LFA-1 ITGAM, CDi b, ITGAX, CDL I, ITGB1T , CD29,
ITGB2, OD1 &, LEA-1, ITGRE7, TNFR2Z, BNAMI (CD226), SLAME4 (CD244, 2B4),
D84, CD96 (Tactile), CEACAMI , CRT AM, Ly9 (CD22%, CB160 (BYS5), PSGLL,
CDIOO (SEMA4D), SLAMES (NTB-A, Lyl08), SLAM (SLAMEL |, CD 150, IPG-33,
BLAME (SLAMER), SELPLG (CD162), LTBR, PAG/Chp, NKpd4, NKp30, NKp4d6,
NKG2ZD, and/or NKG2C.

The intracellalar costimulatory domain of CAR may be derived from the
intracellular domains of one or more co-stimulatory molecules. Co-stimalatory
molecules are well-known cell surface molecules other than antigen receptors or Fe
receptors that provide a second signal required for efficient activation and function of T
Iymphocytes upon binding to antigen. Exemplary co-stimuolatory domains that can be
used in CARs are intracellelar domains of 4-18BB, CD2, CO7, CD27, CD2E, CD3G,
CD4g, Ch34 (JCAM;, CD83, CD134 (0X40), D150 (SLAMEL), CD152 (CTLA4),
CD223 (LAG3), CD270 (HVEM), CD278 (1C0S8), DAPIO, LAT, NKD2C SLP76,
TRIM, and ZAFP7(.

The intraceliular signaling domain of CAR may be dertved from the signaling
domains of for example G03(, CD3g, CD22, CD79a, CHGOd or CD3Y. "Intracellular
signaling domain,” refers to the part of a CAR polypepiide that participates in

transducing the message of effective CAR binding to a target antigen into the interior of
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the immune effector cell to elicit effector cell function, e.g., activation, cytokine
production, proliferation and cytotoxic activity, including the release of cytotoxic factors
to the CAR-bound target cell, or other cellular responses glicited following antigen
binding to the extraceliular CAR domain.

The optional linker of CAR positioned between the extraceBular domain and the
transmembrane domain may be a polypeptide of about 2 to 100 amino acids in length.
The linker can include or be composed of flexible residues such as glycine and serine so
that the adjacent protein domains are free o move relative to one another. Longer
linkers may be used when it is desirable to ensure that two adiacent domains do not
sterically interfere with one another. Linkers may be cleavable or non-cleavable.
Examples of cleavable linkers inclade 2A linkers (for exaraple T2A), 2A-like linkers or
functional equivalents thereof and combinations thereof. The linker may also be derived
from a hinge region or portion of the hinge region of any immunaglobulin,

Exemplary CARs that may be used are for example CAR that contains an
extracellular domain that binds the prostate neoantigen of the invention, CD§
transmernbrane domain and CD3{ signaling domain. Other exemplary CARSs contain an
extracellular domain that binds the prostate neoantigen of the invention, CDS or CD28
transmembrane domain, CD28, 4188 or OX40 costimulatory domain and CD3L
signaling domain.

CARs are generated by standard molecular biology technigues. The extracellolar
domain that binds the desired antigen may be derived from antibodies or their antigen

binding fragments generated using the technologies described herein

Uutcomes

In some embodiments, the subject treated by the methods provided for herein has
a partial response {PR) or better. In some embodiments, the subject treated by the
methods provided for herein has a very good partial response (VGPR) or better. In some
embodiments, the subject treated by the methods provided for herein has a complete
response {{CR} or better. In some embodiments, the subject treated by the methods
provided for herein has a stringent complete response (3CR) or better. In some
embodiments, PR, VOPR, CR, and sCR are as defined by the IMWG 2016 criteria. In
some embodiments, PR is defined as having a greater than 50% reduction of serum M-

protein and reduction in 24 hours wrinary M-protein by »>90% or to <200 mg/24 hours.
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In some embodiments, VGPR is defined as baving a serum and urine M-protein level
detectable by immunofixation but not on electrophoresis or > 90% reduction in serum M-
protein plas urine M-protein level <100 mg/24 h. In some embodiments, CR is defined
as having a negative immunofixation on serum and urine and disappearance of any soft
tissue plasmacytomas and < 5% plasma cells in bone marrow. In some embodiments,
sCR is defined as the CR definition as above plus normal FLC ratio and absence of
clonal cells in bone marrow by immunohistochemistry or immunotluorescence.

In some embodiments, reatraent via the methods provided for herein will result
in T-cell activation, In some embodiments, the T-cell activation resulis in an increase in
at jeast one of CD2S, PD-1, CD38 on CD44+ T cells, CD38 on CD8+ T cells, or any
corpbination thereof. In some embodiments, the T-cell activation results in an increase
wm CD25. In some embodiments, the T-cell activation results in an increase in PD-1. In
some embodiments, the T-cell activation resulis in an increase in CD38 on CD4+ T cells.
In some embodiments, the T-cell activation resalts in an increase in or CD38 on CDE+ T
cells. In some embodiments, reatment via the methods provided for herein will vesult in
an increase in the frequency of at least one of CR38+ CDE+ T cells, CD38+ CD4+ T
cells, Tregs T cells, or any combination thereof. In some embodiments, treatment via the
methods provided for herein will result in an increase in the frequency of CD38+ CDE+
T cells. In some embodiments, treatment via the methods provided for herein will result
in an increase in the frequency of CO38+ CD4+ T cells. In some embodiments,
treatment via the methods provided for herein will result in an tncrease in the frequency
of Tregs T cells.

In some embodiments, the methods provided for herein result in an enhanced
activity of, or results in an increased efficacy of the components of the method when
administered as monotherapies. In some embodiments, treatment via the methods
provided for herein results in enhanced activity of the GPRCSDxCD3 bispecific antibody
as compared 0 a reatment without the anti-CD38 antibody. In some embodiments,
freatment via the methods provided for herein resulis in enhanced activity of the anti-
CD38 antibody as compared to a treatment without the GPRCSDxCD3 bispecific

antibody.
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The present disclosure also provides the following numbered embodiments:
A method of treating a cancer in a subject in need thereof, comprising:
(1) administering to the subject a GPFRCSDCD3 hispecific antibody at a dose of
60 ug'kg to 1200 ug/kg every 1-2 weeks, and
{2} subcutaneously administering to the subject an anti-CD38 antibody at a dose
of 1200 mg to 2400 mg every 1-4 weeks.
1a. A method of reating a cancer in a subject in need thereof, comprising:
(1) intravenously administering to the subject a GPRCSDxCH3 bispecific
antibedy at a dose of 60 pgikg to 1200 ug/kg every 1-2 weeks, and
(2) subcutaneously administering to the subject an anti-CD38 antibody at a dose
of 1200 mg o 2400 mg every 1-4 weeks.
1al. The method of embodiment 1a, wherein the GPRCSDxCD3 hispecific antibody is
intravenously administered to the subject at a dose of 60 ug/kg weekly.
1a2. The method of emnbodiment 1a or 1al, wherein the anti-CD33 antibody is
subcutaneously administered at a dose of 1800 mg weekly, biweekly, every three
weeks or every four weeks.
1a3. The method of embodiment 1al, wherein the anti-CD338 antibody 15
subcutancously administered at a dose of 1800 mg once every week during week 1 1o
week § of the treatment, once every two weeks during week 9 to week 24 of the

treatment, and once every four weeks after week 24 of the treatment.

2. The method of embodiment 1, comprising:

(1) subcutaneously administering to the subject the GPRUSDx{CD3 bispecific
antibody at a dose of 300 ug/kg to 1200 ugfkg every 1-2 weeks, and
(2} subcutaneously administering to the subject the anti-CD38 antibody at a dose
of 1600 myg to 2000 mg every 1-4 weeks.
The method of embodiment 2, further comprising ssbcutaneously administering to
the subject the GPRC3DxCD3 bispecific antibody at a dose lower than that used in

step (1) prior to step {1).

3a. The method of embodiment 3, wherein the GPRCSDxUD3 bispecific antibody at the

dose lower than that used in step (1) is subcutaneously administered to the subject
after the intial administration of the anti-CD3E antibody, preferably the
GPRC5DxCD3 bispecific antibody at the dose lower than that used in step (1) is
initially administered at least 20 hours after the initial administration of the anti-

CI38 antibody.
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. The method of embadiment 3 or 3a, wherein the GPRCSDxCH3 bispecific antibady
is subcutaneously administered to the subject at a dose of 5 to 100 uglkg, suchas 5,
16, 28, 30, 40, 58, 60, 70, 80, 90 or 100 ug/kg or any value in-between, prior to the
initial subcutaneous administration of 400 pg/kg of the GPRUSDxCD3 bispecific

antibody in step (1),

c. The method of emmbodiment 3b, wherein at least two step-up doses of the

GPRC5DxCD3 are administered, preferably the first step-up dose is administered on
Day 2 of the treatment, and the second step-up dose is administered on Day 4 of the
treatment.

The method of embodiment 3¢, wherein the GPRC3DxCD3 hispecific antibody is
subcutancously administered to the subiect at a dose of 10 pg/kg, such as onday 2 of
the reatment, and at a dose of 60 ng/kg, such as on day 4 of the weatment, prior to
the initial subeutaneous adminstration of 400 pg/kg of the GPRCSDXCD3 bispecific

antibody in step (1.

. The method of any one of embodiments 3 to 34, wherein the GPRCSDxCD3

bispecific antibody is subcutaneously administered to the subject at adose ot 5 to
350 ug/ke, such as 5, 10, 20, 30, 44, 50, 60, 70, 30, 90, 100, 150, 200, 250, 300, or
356 ugfke, or any value in-between, prior to the initial subcutancous administration

of 800 pg/kg of the GPRUSDCE3 bispecific antibody in step {1).

. The method of emabodiments 3e, wherein at least three step-up doses of the

GPROSDxCD3 are administered, preferably the first step-up dose is administered on
Day 2 of the treatment, the second step-up dose is administered on Day 4 of the
treatment, and the third step-up dose is administered on Day 8 of the treatment.

. The method of embodiment 31, wherein the GPRCSDxCD3 bispecific antibody s
subcutaneously administered to the subject at a dose of 10 ug/kg, such as on day 2 of
the treatment, at a dose of 60 pg/kg, such as on day 4 of the veatment, and at a dose
of 300 pg/kg, such as on day 8 of the treatment, prior to the initial subcutansous
administration of 800 pg/kg of the GPRCSDXCD3 bispecific antibody 1n step (1).
The method of any one of embodiments 2 to 3g, wherein the GPRCSDxCD3
bispecific antibody is subcutancously administered to the subject at a dose of 300
nglkg, 400 ng/kg, 450 nglkg, 500 pgikg, 550 pg/kg, 600 pg'kg, 700 nglkg, 750

ofkg, 800 ng/kg, 850 padkg, 900 ugfke, 950 ugkg, 1000 ng/kg, 1050 ng/kg, 1200

2/kg, or any dose in-between, once every week or once every two weeks.
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4a. The method of embodiment 4, wherein the GPRCSDxCD3 bispecific antibody is
subeotaneously administered to the subject at a dose of 300 pg/kg, 400 pg/kg, 450
ugfke, 500 pgkg, 550 ugkg, 600 pg/kg, 700 pglkg, 750 pgiky, 800 ugkyg, 856
rglkg, 900 ng/kg, 950 nglkg, 1000, 1050 ug/ke, or 1200 pg/kg weekly.

5  4b. The method of embodiment 4, wherein the GPRCSDxCD3 bispecific antibody is

subcutaneously administered to the subject at a dose of 300 pg/kyg, 400 nglky, 450
kg, 500 ug/kg, 550 uglkg, 600 pgikg, 700 pg/kg, 750 pg'kg, 300 nglkg, 350
uglke, 900 nglkg, 930 ngfke, 1000 pg/ke, 1050 ng/kg, or 1200 ngfkg biweekly.
5. The method of embodiment 4, wherein the GPRCSDxCE3 bispecific antibody is

16 subeataneously administered to the subject at a dose of 400 pg/kg weekly, or 4060
pgike biweekly, or 800 ygfkg biweekly.

6. The method of embodiment 5, wherein the GPRCUSDxCD3 bispecific antibody is
subcutaneously administered to the subject at a dose of 400 ng/kg weekly.
Ba. The method of embodiment 3, wherein the GPRCIDxCD3 hispecific antibody is

15 subcutaneously administered o the subject at a dose of 400 pgfkg biweekly.

6b. The method of embodiment 5, wherein the GPRUSDx{UD3 bispecific antibody is
subcotaneously administered to the subiect in a dose 400 pg/kg biweekly, or 800
pg/ke biweekly.

6¢. The method of embodiment 5, wherein the GPRCSDxCD3 bispecilic antibody is

26 subcutaneously administered to the subject in a dose 800 ug/kg biweekly.

6d. The method of embodiment 5, wherein the GPRCIDxCD3 bispecific antibody is
subcutaneously administered to the subject at a dose of 400 ngfkg weekly for the first
8 weeks, followed by biweekly administration of the GPRCSDxCD3 bispecific
antibody at a dose of 300 ug/ke.

25 6e. The method of embodiment S, wherein the GFRUSDxCD3 bispecific antibody is
subecuotaneously administered to the subject at a dose of 400 pg/kg weekly for 8
weeks, followed by biweekly administration of the GPRC3DxCD?3 bispecific
antibody at a dose of 400 ug/ke.

7. The method of any one of embodiments 1 to 6e, wherein the anti-CD38 antibody is
3G subcutaneously administered to the sabject at the dose of 1830 mg once every week
during week 1 to week 8 of the treatment, once every two weeks during week 9 to
week 24 of the treatment, and once every four weeks after week 24 of the treatment.
7a. The method of any one of embodiments 1 to de, wherein the anti-CD38 antibody is

subcutaneously administered to the subject at the dose of 1800 mg once every week.

o
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7b.
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7d.

Q0

o0
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8d.

Re.

9.

The method of any one of embodiments 1 t© 6¢, wherein the anti-CD38 antibody is
subeataneously administered to the subiect at the dose of 1800 mg onece every two

weeks.

. The method of any one of embodimenis 1 to 6¢, wherein the anti-CD38 antibody is

subcutaneously administered to the subject at the dose of 1800 mg once every three
weeks.

The method of any one of embodiments 1 to 6e, wherein the anti-CD38 antibody is
subcutaneously administered o the subject at the dose of 1800 mg once every four
weeks.

The method of any one of embodiments 1w 7d, wherein the anti-CD338 antibody is
adroinistered or provided for admimstration together with rHuPH20, such as about

30,000 U of rtHuPH20,

. The method of any one of embodiments 1 to 7d, further comprising administering to

the subject rtHuPH20 to decrease the injection volume regquired, facilitating the

subcutaneous administration of the anti-CD38 antibody.

. The method of embodiment 8a, wherein the rHuPH20 is subcutaneously

administered together with the anti-CD38 antibody.

. The method of embodiment 8a, wherein the rHuPH20 is subcutaneously

administered separately from the anti-CD33 antibody.

The method of any one of embodiments 8a to 8d, wherein the tHuPH20 s
subcutaneously administered at a dose of 14,000 — 50,000 U, such as 10,000, 20,000,
30,000, 40,000 or 50,000 U, or any value in-between.

The method of any one of embodiments 8a to 8d, wherein the rHuPH2 is

subcutaneously administered at a dose of 30,000U.

. The method of any one of embodiments 8 to 8e, wherein the rHuPH20 and the anti-

D38 antibody are administered together in the same pharmacestical compuosition.
The method of any one of embodiments 1 to 8d, wherein the GPRCSDxCD3
bispecific antibody comprises:

(i} a GPRCSD binding domain comprising a heavy chain variable region (VH)
having heavy chain complementarity determining regions {HCDRs)y HCPRI,
HCPR2 and HUDR3 of the amino acid sequences of SEQ 1D NO: 27, SEQ
1D NG: 28, and SEQ 1D NO: 29, respectively, and a light chain variable

region { VL) having light chain complementarity determining regions
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(LCDRs) LCDRY, LCDRZ and LOCDR3 of the amino acid sequences of SEQ
D NO: 36, SEQ 1D NO: 31, and SEQ ID NO: 32, respectively, and
(i} aCD3 binding domain comprising a VH having HCDRI, HCDR2 and

HCPDR3 of the amino acid sequences of SEQ 1D NO: 17, SEQ D NO: 18,

and SE(J ID NO: 19, respectively, and a VL having LCDR1, LCDR2 and

LCDRS3 of the amino acid sequences of SEQ ID NG: 20, SEQ 1D NO: 21, and

SEQID NO: 22, respectively.
The method of embodiment 9, wherein the GPRCSD binding domain comprises the
YV H having the amino acid sequence of SEQ 1D NO: 33 and the VL having the amino
acid sequence of SEQ D NO: 34; the D3 binding domain comprises the VH having
the amino acid sequence of SEQ D NO: 23 and the VL having the amino acid
sequence of SEC D NG: 24,
The method of embodiment 9a, wherein the GPRUSDxCL3 bispecific antibody
comprises a first heavy chain (HC1) having the amino acid sequence of SEQ 1D NO:
35, a first light chain (LC1) having the amino acid sequence of SEQ D NO: 36, a
second heavy chain (HCZ2} having the amino acid sequence of SEQG 1D NO: 25, and &
second light chain {LC2) having the amino acid sequence of SEQ D RO: 26.
The method of any one of embodiments 1 to 8d, wherein the GPRC3DxCD3
bispecific antibody comprises talquetamab (also named INJI-564 or INI-64407564), a
GPRCSDxCD3 bispecific antibody described in Kodama et al. Mol Cancer Ther.
2019, 18(9): 1555-1564, or a bispecific antibody that uses a GPRCSD heman binding
domain described in US Patent No. 10,590,196, 10,906,956 or W(Q2020/092854, or a
GPRCSD binding domain that competes with talguetamab or such GPRC5D binding

domain for binding to human GPRCSD.

1 1a. The method of any one of embodiments 1 to 84, wherein the GPRCSDxCD3

bispecific antibody comprises an antigen binding fragment, such as Fab, F(ab')2, Bd

or Fv fragment.

11b. The method of any one of embodiments 1 to 8d, wherein the GPRCSDxCDH3

bispecific antibody is chimeric, humanized or human.

11c. The method of any one of embodiments 1 to 8, wherein the GPRU3Dx(CD3

bispecilic antibody is an IgGl, an 1gG2, an IgG3 or an IgG4 isotype.

11d. The method of any one of embodiments 1 o §d, wherein the GPRCSDxUD3

bispecific antibody is an IgG4 isotype.
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12. The method of any one of embodiments 1 to 11d, wherein the anti-CD38 antibody
comprises a VH having HCDR1, HCDRZ and HCDR3 of the amino acid sequences of
SEQID NO: 7, SEQ D NG: 8, and SEQ ID NO: 9, respectively, and a VL having
LCDRY, LCDR2 and LCDR3 of the amino acid sequences of SEQ 1D NO: 10, SEG D
NO: 11, and SEQ ID NO: 12, respectively.

12a. The method of any one of embodiments 1 to 11d, wherein the anti-CP38 antibody
comprises a) the VH of SEQ 1D NO: 38 and the VL of SEQ ID NO: 39; b) the VH of
SEQID NO: 40 and the VL of SEQ I3 NO: 41; ¢} the VH of SEQ ID NO: 42 and the
VL of SEQ 1D NO: 43; or d) the VH of SEQ ID NO: 44 and the VL of SEQ ID NO:
43,

12b. The method of any one of embodiments 1 to 11d, wherein the CD38 antibody

comprises the VH having the amino acid sequence of SEQ D NO: 5, and the VL having

the amino acid sequence of SEQ D NG: 6.

13. The method of any one of embodiments 1 to 11d, wherein the anti-CD38 anubody is
selected {rom the group consisting of mAbO0O3 described in VLS. Pat. No. 7,829,673;
mAbO24 described in U.S. Pat. No. 7,829,673; MOR-202 (MOR-03087) described in
US. Pat. No. 8,088, 896: or isatuximab described in U.S. Pat. No. 8,153,763, and
daratumumab.

13a. The method of any one of embodiments 1 to 11d, wherein the anti-CD38 antibody
comprises the HC of SEQ 1D NGt 13 and the LC of SEQ 18 NO: 14

13b. The method of any one of embodiments 1 to 11d, wherein the anti-CD3§ antibody

is chimeric, humanized or human.

13c. The method of any one of embodiments 1 to 11d, wherein the anti-CD38 antibody is

an kgGl, an 1gG2, an 1gG3 or an 1gG4 isotype.

13d. The method of any one of emhndiments 1 to 11a, wherein the anti-CD38 antibody is

an IgGl isotype.

i3e. The method of any one of embodiments 1 to 13d, wherein the GPRCSDxCD3

bispecific antibody and/or the anti-CD38 antibody comprises one or more Fo
substitutions described herein.

13f. The method of embodiment 13e, wherein the Fe substitution is selected from the

group consisting of F234A/L.2354 on IgGd, 1234 A/L235A on lgGl,
V234A/G23TAI PRIES/H268A/VIOOL/AZ305/P3315 on 1g(G2, F234A/MN235A on
104, S228P/F234A7 1L.235A on 1gG4, N297 A on all Ig isotypes, V234 A/G237A
on IgG2, K214T/E233P/ L234V/AL235SA/G236-
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deleted/A327G/PI3TA/MDBO5E/L358M on IgGl, H268G/V300L/A33086/P3315 on
1g(32, S267E/L328F on 1g(Gl, L234F/L235E/D265 A on Ig(Gl,
L234AM235A/G237 AP23ES/H2Z08A/AR20S/P331S on IgGl,
S228PIFI34 A/ 235 A/G237 A/PZ38S on 1g(G4 and S228P/F234 A/LZ35A/G236-
deleted/G237A/P2385 on [g(G4, wherein residue numbering is according to the EU

index,

13g. The method of embodiment 13e, wherein the Fc substitution is selected from the

group consisting of
{1) F234A/L235A on Ig(G4;
(2y L234A/1.235A on 1gGL;
(33 V234 A/G237 A P2IESH268A/VIOSL/AZ305/P3318 on 1gG2;
(4) F234A/L.235A on 1gG4,
(5) S228P/F234 A7 L235A on g4,
(6) N297 A on all Ig isotypes;
(7Y V234 A/G237 A on TgG2;
{8) K214T/E2331/ 1L.234V/L.235A/G236-deleted/A327G/P33T A/D36SE/L358M on
IgGl;
{9y H268(3/V309L/A3305/P33185 on 1g(32;
(18 S267EA328F on {g(Gl;
(31 L234BA235E/D265A on kgGl;
{12) L234A/ 235 A/G237A/PZ38S/HZ68 A/A330S5/P331S on IgG1;
{13) S22BP/F234 AN 23S A/G23TAIP23ES on 1gG4 and S228P/F234 A/1L.235A/G236-
deleted/G237 A/P2385 on fgG4; and/or

{14) 5228P substitution.

13h. The method of any one of embodiments 1 to 13¢, wherein the GPRCSDxCD3

bispecific antibody comprises one or more asymumnetric substitutions in a first CH3
domain or in a second CH3 domain, or in both the first CH3 doman and the second

{H3 domain.

134, The method of embodiment 13h, wherain the one or more asymmetric substitutions

is selected from the group consisting of PASOL/KA09R, wild-type/F409L, R4GUK,
T366Y/HAGS A, TI0OW/HA0SW, FAGSWIYAOTA, T3 W/Y40TT, T39485/Y407A,
T360W/T3048, F405W/T3948 and T366W/T3605_L368A Y407V,

L351Y P405A _Y407V/IT384W, T3661 K392M TIMW/FLI5A Y407V,
T366L_K392ZM_TA94W/FA0SA_Y40TV, LA51Y_Y407A/T366A_K409F,
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L351Y_Y407A/T366Y _K409F, Y407A/T366A _K409F and
T350V_L351Y _F405A_Y407V/T350V_T366L _K392L T394W.
13;. The method of any one of embodiments 1 to 13e, whergin the GPRUSDxCD3
bispecific antibody is an [gG4 isotype and comprises phenylalanine at position 405
5 and arginine at position 409 in a first heavy chain (HC1) and leucine at position
4035 and lysine at position 409 in a second heavy chain (HC2), wherein residue
numbering is according to the EU Index.
13k. The method of embodiment 135, wherein the GPRCSDxCD3 bispecific antibody
further comprises proline at position 228, alanine at position 234 and alanine at
16 position 235 in both the HC1 and the HC2.
14. The method of any one of embodiments 1 to 13k, wherein the cancer comprises a
hematological malignancy or a solid nuroor.
14a. The methnd of embodiment 14, wherein the hematological malignancy is a multiple
myeloma, a smoldering multiple myeloma, a monoclonal gammaopathy of
15 undetermined significance (MGUS), an acute lymphoblastic leukemia (ALL), a
diffuse large B-cell lymphoma (DLBCL), a Burkitt's lymphoma (BL), 2 follicular
Iymphoma (FL}, a mantle-cell lvmphoma (MCL), Waldenstrom’s
macroglobulinema, a plasma cell leukemia, a hght chain amyloidosis (AL}, a
precursor B-cell lymphoblastic leukemia, a precursor B-cell lymphoblastic
26 leukemia, an acute myeloid leukemia (AML), a myelodysplastic syndrome (MIDS),
a chronic lymphocytic leukemia (CLL), a B cell malignancy, a chronic myeloid
leakemia (CML), a hairy cell leskemia (HCL), a blastic plasmacytoid dendritic cell
neoplasra, Hodgkin's lymphoma, non-Hodgkin's lymphoma, a marginal zone B-cell

Iymphoma (MZL), a mucosa-associated lymphatic tissue lymphoma (MALT),

N2
o

plasma cell leukemia , anaplastic large-cell lymphoma (ALCL), leukemia or
Iymphoma
14b. The method of embodiment 14a, wherein the hematological malignancy comprises
multiple myeloma.
i4c. The methnd of embodiment 14b, wherain the multiple myeloma is a newly
3G diagnosed multiple myeloma.
14d. The method of embodiment 14b, wherein the multiple myeloma is a relapsed or a
refractory multiple myeloma (RRMM).
i4e. The method of embodiment 14h, wherein the multiple myeloma is a high-risk

multiple myeloma.
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14f. The method of embodiment 14b, wherein the subject having the high-risk multiple
myeloma has one or more chromosomal abnormalities comprising: ((4:14Xp16;9432),
{14;16)q32;923), dell7p, 1gAmp, {4;14)(p16:932) and ((14:16)(g32:423),
t{4;143(p16;632) and dell 7p, t(14:16)(q32;923) and dell7p; or (4:143{(p16:g32),
t{14;163(g32:923}) and dell 7p, or any combination thereof.

14g. The method of any one of embodiments 1 to 141, wherein the cancer comprises
multiple myeloma that is relapsed or refractory to a treatment.

14h. The method of embodiment 14g, wherein the cancer comprises multiple myeloma
that is relapsed or refractory to a treatment with the anti-CD3¥ antibody,
lenalidomude, borteromib, pomalidomide, carfilzomib, isatuximab, elotuzumab,
ixazomib, melphalan or thalidomide, or any combination thereof.

144 The method of any one of embodiments 1 to 14, wherein the cancer comprises
AML.

14§. The method of embodiment 144, wherein the AML is AML with at least ong genetic
abnormality, AML with multilineage dysplasia, therapy-related AML,
undifferentiated AML, AML with minimal maturation, AML with maturation, acute
myelomonocytic leukemia, acute monocytic leukemia, acute erythroud leukemia,
acute megakaryoblastic leukemia, acute basophilic leukemia, acute panmyelosis with
fibrosis or myeloid sarcoma.

14k, The method of any one of embodiments 1 to 14, wherein the cancer comprises any
GPRCSD expressing cancer, such as multiple myeloma, a smoldering myveloma, a
monoclonal gammopathy of undetermined significance (MGUS), a B-cell acute
Iymphoblastic leukemia, a diffuse large B-cell lymphoma, a Burkitt's lvmphoma, a
follicular lymphoma, a mantle-cell Ivimphorna, Waldenstrom’s macrogiobulinema,
plasma cell leukemia, light chain amyloidosis or non-Hedgkin's lymphoma.

141 The method of any one of embodiments 1 to 14, wherein the subject is relapsed or
refractory to freatment with the anti-CD38 antihody or lenalidomide, or a
combination thereof,

i4m. The method of any one of embodiments 1 to 14, wherein the subject is refractory or
relapsed to treatment with THALOMID® (thalidomide), REVLIMID®
(lenalidomide), POMALYST® (pomalidomide), VELCADE® (bortezomib),
NINLARC (ixazomib), KYPROLIS® {carfilzomib), FARADYK® (panobinostat),
AREDIA® (pamidronate), ZOMETA® (zoledronic acid), DARZALEX®
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{daratumumab}, Empliciti® (elotuzumab), SARCLISA® (isatuximab), or Alkeran®

{melphalan}.

I4n. The method of any one of embodiments 1 w 14, wherein the subject is relapsed to

i6.

I8.

19.

treatment with DARZALEX® (daratumumab).

. A method of treating multiple myeloma in a subject in need thereof, comprising:

(1) subcutaneously administering to the subject at least one 0l 400 pg/kg of a
GPRCSDXCD3 bispecific antibody weekly or 800 pgikg of a GPRCSDxCD3
bispectfic antibody biweekly, and

{2} subcutaneously administering to the subject 1860 mg of an anti-CD38 antibody
once every week during week 1 o week 8 of the treatment, once every two weeks
during week 9 1o week 24 of the treatment, and once every four weeks after week
24 of the treatment,

wherein the GPRUSDxCD3 bispecific antibody comprises a first heavy chain (HCT)

of SEQ D NO: 35, a first light chain (LC1) of SEQ D NO: 36, a second heavy chain

{(HC2) of SEQ ID NO: 25, and a second light chain (LC2) of SEQ 1D NO: 26, and

the anti-CD38 antibody comprises the HC of SEQ 1D NO: 13 and the LC of SEQ ID

N 14

The method of embodiment 15, further comprising subcutanesusly administering to

the subject 10 to 300 ngdkg of the GPRUSDxCD3 bispecitic antibody, prior to the

initial subcutaneous administration of the 400 ng/kg or 800 ng/kg GPRUSDxCD3

bispecific antibody.

. The method of any one of embodiments 14 to 16, wherein the subject has received at

least one prior treatment of multiple raveloma, preferably, the subject is relapsed or
refractory to the at least one prior treatment, more preferably, the prior reatment
comprises at lgast one of a proteasome inhibitor (P and an immunomeodulatory
agent (IMiD).

The method of ernbodiment 17, wherein the subject is refractory or relapsed to a
treatment selected from the group consisting of an anti-CD38 antibody, lenalidomide,
bortezomib, pomalidomide, carfilzomib, elotuzumab, ixazomib, isatuximab,
melphalan and thalidomide, or any combination thereof, preferably, the subject is
lenalidomide refractory.

The method of any one of embodiments 1 to 18, further comprising administering to

the subject another treatrent, such as pomalidomide and/or dexamethasone.



WO 2023/081704 PCT/US2022/079144

10

)

LAY

26.

391
~3

29.

(957
<

. The method of any one of embodiments 1 to 19, wherein the treatraent results in T-
cell activation, such as an increase in at least one of CD25, PD-1, CD3& on Ch4+
and CD&+ T cells.

. The method of any one of embodiments 1 to 19, wherein the treatment resulis in an

increase in frequency of at least of CD38+ CD8+ T cells, CD38+ CP4+ T cells and

Tregs T cells.

The method of any one of embodiments 1 to 19, wherein the treatment results in

enhanced activity of the GPRCSDxCD3 bispecific antibody compared to a treatment

without the anti-CD3¥ antibody.

3. The method of any one of embodiments 1 o 19, wherein the treatment resulis in

enhanced activity of the anti-CD33 antibody corapared o a treatment without the
GPRCSDxCD3 bispecific anttbody.

. A GPRCSDxCD3 bispecific antibody for use in treating a cancer in a subject in need
thereof using a method of any one of embodiments 1 to 23.

- Ananti-CD38 antibody for use in treating a cancer in a subject in need thereof using

a method of any one of embodiments 1 1o 23.

A combination of a GPRCSDxCE3 bispecific antibody and an anti-CD3& antibody

for use in treating a cancer in a subject in need thereot using a method of any one of

embodiments 1 to 23,

. Use of a GPRUSDxCD3 bispecific antibody in the manufacture of a medicament for
treating a cancer in a subject in need thereof using a method of any one of
embodiments 1 to 23,

. Use of an anti-CD38 antibody in the manufacture of a medicament for treating a

cancer in a subject in need thereof using a method of any one of embodiments 1 to

23.

Use of a combination of a GPRCSDxCD3 bispecific antibody and an anu-C33

antibody in the mamnufacture of 2 medicament for treating & cancer in a subject in

need thereof using a method of any one of embodiments 1 to 23,

. A kit comprising a GPRUSDxCD3 bispecific antibody, an anti-CD38 antibody and
instractions on using the antibodies in treating a cancer in a subject in need thereof

using a method of any one of embodiments 1 o 23.
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While having described the invention in general terms, the embodiments of the
invention will be further disclosed in the following exampies that should not be

construed as himiting the scope of the claims.

EXAMPLES
The following examples are provided to further describe some of the
embodiments disclosed herein. The examples are intended o iHlustrate, not to imig, the

disclosed embodimnents.

General Materials and methods
Antibodies and reagents

Ant-GPROSD/anti-CD3 antibody INJ-364 (also termed INJ-64407564,
talquetamab) and daratimomab were made by Janssen Pharmacetuicals. 3930 (I1gG
isotype control), GPFCIDxNull control, and 7008 (Nullx(CD3 contrel) were all made by
Janssen Pharmaceuticals and were used as control antibodies.

JNJ-564 comprises a CB3 binding arm CD3B219 and a GPRC5D binding arm
(CSB596, the amino acid sequences of which are shown in Table 8a and Table 8b,
respectively.

Bone marrow and peripheral bloed mononuclear celis

Peripheral blood mononuclear cells (PBMCs) from healthy donors and MM
patients, and bone marrow mononuociear cells (BM-MNCs) from MM patient BM
aspirates were isolated by Ficoll-Hypague density-gradient centrifugation.

Flow cytometric analysis of bone marrow and bleod samples from MM patienis

BM-localized MM cells were identified and analysed for cell surface marker
expression levels by staining 1.0x10° cells/mL with HuMax-003 (CD38) FITC (this
antibody binds to an epitope distinet from the epitope bound by daratumumab, Janssen
Pharmaceuticals), CD138 PE, CD56 PCT, CD435 Krome Orange (all Beckman Coulter),
CD269 (BUCMA) APC (Biolegend), CD274 (PD-L1) BV421 and D19 APC-H7 (both
Becton Bickinson). BM or PB immune cell subsets were identified and analysed for cell
surface marker expression levels by staining 1.0x10° cells/ml. with C45 Krome
Orange, CD56 PCT (both Beckman Coulter), CD14 APC-H7, CDIS APC-H7, CI33

7454, CD4 APC-H7 or PE, CDE FITC, CD45-RA APC, CB127 PE.LY7, CD62L PE,
D274 (PD-1) BV421, CDI6 APC, HLA-DR APC-H7 (a1l Becton Dickinson) and
CD23 PE (Dako) or with CD4 BUV395 (BD Biosciences), CDS BUV737 (BD
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Biosciences), PD-1 BV421 (BD Biosciences), TIM-3 BYV650 (BD Biosciences), D3
BV711 {(BD Biosciences), CD45R{O BV786 (BD Biosciences), CD38 Humab-003-FITC
{Janssen), CD43RA PerCP-Cy3.5 (BD Biosciences), HLA-DR PE (BD Biosciences),
LAG-3 PE-eF610 (ThermoFisher), CD25 PE-Cy7 (BD Biosciences), CCR7 AF647 (BD
Bioscignces), CD127 APC-eF780 (ThermoFisher). Al BM samples were analysed
within 24 hours from the time the sample was collectad.

Flow cytometry was performed using a 7-Jaser LSRFORTESSA (Becton
Dickinson). Floorescent labeled beads (CS&T beads, Becton Dickinson) were used daily
to monitor the performance of the flow cytometer and verify optical path and stream
flow. This procedure enables controlled standardized results and allows the
determination of long-term drifis and incidental changes within the flow cytometer. No
changes were observed which could affect the results. Compensation beads were used to
determine spectral overlap, and compensation was agtomatically calculated using Diva

software. Flow cytometry data were analyred using FACS Diva software.

Cytogenetic analysis
Cytogenetic abnormalities were assessed in purified MM cells by fluorescence in situ
bybridization (FISH) and single nucleotide polymorphism (SNP) array. High-risk disease

was defined by the presence of del(17p), del(Ip), ampl{1q), t{4;14) or t{14;16)°.

Multiplex Cyiokine Assay

Cytokines [interferon-gamma (IFN-v), interleukin (1L.}-2, 1L-6, [L-8, {L-10, and tuwmor
necrosis factor-alpha (TINF-g)} in the cell cultare supernatants were analyzed gsing V-
Plex proinflammmatory Panel 1 Human Kit (Meso Scale Diagnostics), according to the

manufactarer’s protocol.

Ktatistics

Comparisons between variables were performed using two-tailed {paired)
Student’s r-test, or Mann-Whitney U test or Wilcoxon matched-pairs signed-rank test in
case the data do not follow a normal distribution. Correlations between variables were
made using the Spearman’s rank correlation coefficient. F-values below (.05 were
considered significant. In case of combinatorial treatment of INJ-564 and daravunumab,
the expected lysis values were calculated o test the null hypothesis that there is only an

additive effect between JNJ-564 and daratumumab, using the following formula: %
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expected lysis = (% lysis with INJ-564 + % lysis with daraturnumab) — (% lysis with
INJ-564 x % lysis with daratomumab). The null hypothesis of “additive effects”™ was
rejected, it the observed values were significantly higher (P<().05) than the expected

values.

Example | Phase 1 stady of ialguetamab (JNJ-564) administered in combination
with subcutianeous daratumumab for relapsed or refractory muliiple myeloma
(RRMM) (TRIMM-2)

A phase ih, open-label, multicenter, multi-cohort study of talquetamab in

combination with subcutanecus (8C) dosing regimens of daratummimab administered to
adult subjects with multiple myeloma was carried out. Two treatment combinations also
included pomalidomide (and concomitant dexamethasone for at least the initial cycles).
In the pomalidomide-containing treatment cornbinations, dexarnethasone administration
was required through the first 3 full immuumomodulatory agent (IMiB)containing cycles
to enhance IMiD-driven antimyeloma effects and serve as pretreatment medication for
daratumumab and talquetamab. An overall aim of the study was to evaluate the safety of
daratumumab in combination with talquetamab with or without pomalidomide (and
concomitant dexamethasone at least in the imitial cycles), and to evaluate preliminary
antitumor activity. Safety was monitored by a Stady Evaluation Team (SET).

Obiectives and Endpoinis

Table 10. Objectives and endpoints of the phase 1 study of talquetamab (INJ-564)

administered in combination with subcutaneous daratumumab for RREMM,

66



WO 2023/081704

PCT/US2022/079144

Objectives

Endpoinis

Primary

Part 1: To identify RP2Ds for each

treatment combination

Frequency and severity of dose-

limiting toxicities

Part 2: To characterize the safety of each

RP2D for selected treatment

Frequency and severity of adverse

events and serious adverse events

combination(s}

Secondary

& To characterize the pharmacokinetics and | ¢ Serum concentrations and
pharmacodynamics of each study pharmacodynamic markers
treatment

# To assess the immwunogenicity of each e Presence of anti-drug antibodies
study treatment

¢ To evaluate the antitumor activity of each | ¢ ORR
freatment combination s Clinical benefit rate (MR or betier)

¢ Duration of and time o response

Exploratory

e To explore relationships between pharmacokinetics, pharmacodynamics, adverse
event profile, and clinical activity

e To investigate predictive biomarkers of response or resistance

* Toinvestigate the immunoregulatory activity of each treatment combination

¢ To evaluate MRD negativity rates

s To evaluate PES

# To evaluate the exposure-response relationship

Abbreviations: MR=minimal response; MRD=mimimal residoal disease; ORR=overall

response rate; PFS=progression-free survival; RP2D=recommended Phase 2 dose

Study Design

The study was conducted in 2 parts:

e  Part 1: dose escalation to establish the RP2D{s) of each treatment combination

& Part 2: dose expansion at the RP2D(s) for selected treatment combination(s).

A schematic overview of Part | and Part 2 is provided in Figure 1. The following

treatment combinations were studied:

16

¢ S5C daratumumab and 1V talquetamab

¢ SC daratomumab and SC talquetamab

e SO daratumumab, SC talquetamab, and pomalidomide.

Fart 1 {Dose Escalaiion Part)
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In Part 1 (dose escalation}, all subjects would receive daratumumab at the
approved dose in multiple myeloma. Subjects who receive pomalidomide would receive
it at its approved dose or at a lower moditied dose, as applicable. Dosing Schedule B
was approved for use in the study, in which step-up dosing begins on Cycle 1 Day 2. For
subsequent cohorts, the SET would determine the step-up dosing regimen and treatment
dose based on a statistical mode] using all available safety, pharmacokinetic, and
pharmacodynamic data to idenufy sate and tolerable RP2I{s). Step-up and treatment
doses examined in this study would not exceed those previously cleared by the SET in
the monotherapy studies of talquetamab. The relevant treatiment dose was planned to be
administered on a weekly basis in 28-day cycles following the step-up dose(s}; however,
other schedules, including biweekly administration, were studied in cohorts as well. At
least 30 subjects would be evaluated in Part 1. The total rarmber of subjects enrolled
would depend on the number of dose levels explored to identify the RP21{s) and the
number of subjects enrolied at each dose level

FPart 2 {Dose Expansion Part)

The RP2D{s) for each treatment combination selected for further study in Part 2
{(NCT04108195CTX) would be based on the dose recommended by BLRM (Bayesian
Logistic Regression Model) based on the {findings from Part 1. Additionally, the SET
would review all available safety, pharmacokinetic, pharmacodynamic, and efficacy data
for each freatment combination in Part | before determining the RP2D(s) for that
treatment combination in Part 2, if applicable. The SET may select 1 or more RP2D(s)
for each treatment combination. Up to approximately 40 sabjects would be evaluated in
each of the RP2Ds for each treatment combination selected for study in Part 2.

Subiect Population

The study was conducted on subjects 218 years of age with multiple myeloma
who had received at least 3 prior lines of therapy, including a proteasome inhibitor (Ph
and an IMiD, or who have disease that is double refractory to a Pl and an IMiD. Subjects
who had received anti-CD38 therapy for < %0 days were excluded. For subjects who
were 1o be enrolled in a treatment combination that includes pomalidomide, prior IMiD
therapy should include lenalidomide.

The inchision and exchision criteria for enrolling subjects in this study are
described below. All study enrollment criteria have been met at screening and prior to
first dose of study drog.

Inclusion Criteria
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Each subject was required to satisfy all of the following criteria for enrollment in

the study:

I. >18 years of age.

2. Documented initial diagnosis of multiple myeloma according to IMWG

diagnostic criteria.

-~

®

3. Must have either of the following:

Received at least 3 prior lines of therapy {see definition below) including a PI
(2 cycles or 2 months of treatment) and an IMiD (2 cyeles or 2 months of
treatment) in any order during the treatment (except for subjects who
discontinued either of these treatments due to a severe allergic reaction within
the first 2 cycles/months).
o Undergone at least 1 complete cycle of reatment for each line of
therapy, unless progressive disease was the best response to the line of

therapy.

O

For priov hines of therapy without a PI and/or IMiD, to meet the
criteria for at least three prior lines of therapy the subject must have
undergone at least 1 complete cycie or month of treatment, unless
progressive disease was the best response to the line of therapy, or
unless the subject discontinued due to an adverse reaction; or
Disease that is double refractory to a PL and an IMiD. For subjects who have
received more than 1 type of PL the disease must be refractory to the most
recent one. Similarly, for those who have received more than 1 type of IMiD,

the disease must be refractory to the most recent one.

Note: Subject must bave documented evidence of progressive disease based on

investigator’s determination of response by the IMWG 2016 criteria as described

by Kumar et al. 2016 (Lancet Oncol. 2016:17¢(8):2328-346.) on or within 12

months of their last hine of therapy. Confirmation may be from either central or

local testing. Also, subjects with documented evidence of progressive disease

within the previous 6 months and who are refractory or non-responsive to their

most recent line of therapy afterwards are eligible. For subjects who are 1o be

enrolled in a treatment combination that inchides pomalidomide, prior IMiD

therapy should include lenalidomide. A single line of therapy may consist of 1 or

more agents, and may inclode induction, hematopoietic siem cell transplantation,
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and maintenance therapy. Specifically, 2 line of therapy consists of =1 complete
cycle of a single agent, a regimen consisting of a combination of several drugs, or
a planned sequential therapy of various regimens {e.g., 3 to 6 cycles of initial
therapy with bortezomib-dexamethasone followed by stem cell transplantation,
5 consolidation, and lenalidomide maintenance is considered | ine).
Radiotherapy, bisphosphonate, or a single short course of steroids (i.e., less than
ot equal to the equivalent of dexamethasone 40 mg/day for 4 days) would not be
considered prior lines of therapy.
4. Measurable disease at screening as defined by any of the following:
16 s Serum monoclonal protein (M-protein) level 21.0 g/dL {in non-IgG myeloma, an
M-protein level 2.5 g/dLy; or
¢ Uring M-protein level 2200 mg/24 hours; or
# ight chain multiple mayeloma: Serum Ig free light chain (FLC) 210 mg/dL and
sbnormal serum Ig kappa lambhda FLC ratio.
15 5. Eastern Cooperative Oncology Group (ECOG) performance status grade of O or 1
at screening and at Cycle 1, Day 1 predose.
6. Climcal laboratory values meeting the following criteria prior to administration
of darawmmumab on Cycle § Day 1:

Tabie 11, Criteria for clinical laboratory values.

Hematology

Hemoglobin 28.0 g/dl (25 ramol/L) (without RBC
transfusion in the prior 7 days; recombinant
human ervthropoietin use is permitied)

Platelets >50x10%/L {without transfusion sapport in
the prior 7 days)

Absolute Neutrophil >1.0x10%L (prior growth factor support is

Count (ANC) permitted but must be without support for 7
days for G-CSF or GM-CSF or 14 days for
pegylated-G-CSE)

Chemistry

Aspartate <2 5xULN

aminetransferase

{AST} and alanine

aminotransferase

(ALT)

Creatinine clearance >30 ml/min/1.73 m” based upon Modified
Diet in Renal Disease formula calculation

Total bilirubin <1.5 x ULN; except in subjects with
congenital bilirubinemia, such as Gilbert
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syndrome (in which case direct bilinbin
<1.5xULN is reguired)

Serum calcium <14 mg/dL (3.5 munolL.) or free ionized
corrected for albumin calciom <6.5 mg/dL (<1.6 mmol/L)
1. Abbreviations: G-CSF=granulocyte colony-stimulating factor; GM-

CSF=granulocyte-macrophage colony-stimulating factor; ULN=upper level of
normal; RBC=red blood cell

~

7. Women of childbearing potential must have a negative highly-sensitive serum §

haman chorionic gonadotropin (B-hCG) pregnancy test (<5 IU/ml) at sereening and a

negative urine or serum pregnancy test within 1 day before the first dose of study drug

and must agree to further serum or urine pregnancy tests during the study.

8. Women must be either of the following:

b,

Not of childbearing potential

Of childbearing potential and

practicing true abstinence;

- or have a sole partner who is vasectomized;

- or practicing at least 1 highly effective user independent method

of contraception {e.g., intrauterine device (IUD), intrauterine hormone-

releasing system (IUS), bilateral tebal ligation/occlasion, or implantable

progestogen-only hormone contraception associated with inhibition of

ovulaton). I hormonal contraception is used (e.g., oral

estrogen/progestin}, a male or female condom with or without spermicide

(e.g. spermicidal foan/gel/film/cream/suppository) must also be used.

~For subjects receiving pomalidomide, women of childbearing
potential must be on 2 methods of rehiable birth control
stmultaneously while receiving study treatment and until 100 days
after last dose of study treatment: one highlight effective form of
contraception {tubal ligation, intrauterine device, hormonal [oral,
injectable, ransdermal patches, vaginal rings, or implants], or
partner's vasectomy), and 1 additional effective contraceptive
method (male latex or synthetic condom, diaphragm, or cervical
capl.
~For subjects not receiving pomalidomide, a2 women of

childbearing potential using oral contraceptives must use an

additinnal contraceptive method.
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Subject must agree to continue the above while receiving study drug and until
100 days after last dose. Women of childbearing potential must agree to
pregnancy testing {serur or uring} within 100 days after the last study drug
administration.
Mete: If a2 woman becomes of childbearing potential after start of the study the woman
must comply with point (b.) as described above.
A woman using oral contraceptives muast use an additional contraceptive method in
addition to the requirements listed above.
9. Men must wear a condom {with or without spermicidal
foamy/gel/fibm/creamy/suppository) when engaging in any activity that allows tor passage
of ejaculate to another person, during the study and for 100 days after the last dose of
study drag. His female partner, if of childbearing potential, must also be practicing a
highly effective method of contraception {e.g., intrauterine device (IUD), intrauterine
hormone-releasing system (IUS), combined {estrogen- and progestogen-containing}
hormonal contraception associated with inhibition of ovulation, etc.).
if the male subject is vasectomized, he still must wear a condorm {with or without
spermicidal foam/gel/film/creamy/suppository), but his female partner is not required to
use contraception.
0. Wormen must agree not to donate eggs {(ova, oocytes) or freeze for future use, for
the purposes of assisted reproduction during the stady and for at least 100 days after the
last dose of study drug.
it Men must agree not to donate sperm for the purpose of reproduction during the
study and for at least 100 days after receiving the last dose of study drug.
12, Sign an informed consent form (ICF} indicating that he or she understands the
purpose of and procedures required for the study and is willing to and able to participate
in the study. Consent s to be obtained prior to the imitiation of any stady related tests or
procedures that are not part of standard of care for the subject’s disease.
3. Wiiling and able to adhere to the prohibitions and restrictions specified in this
protacol.
Exclusion Criteria
Any potential subject who meets any of the following criteria will be excluded

fror participating in the study:
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1. Treaiment in the prior 90 days with an anti-CD3§ therapy (e.g., daratumumab), or
discontingation of a prior anti-CD38 therapy at any time due to an adverse event related
to the anti-CD38 therapy.

2. Prior antitumor therapy as folows, before the first dose of study drug:

e Targeted therapy, epigenetic therapy, or treatment with an investigational drug or an
invasive medical device within 21 days or at least 5 half-lives, whichever is less.

¢ Monoclonal antibody treatment within 21 days {anti-CD38 treatment cannot be used
within the prior 90 days).

¢ (yiotoxic therapy within 21 days.

e Pltherapy within 14 days.

e IMID therapy within 7 days.

® Radiotherapy within 21 days. However, if the radiation portal covered <8% of the
bone marrow reserve, the subject is eligible trrespective of the end date of
radictherapy.

¢ (ene modified adoptive cell therapy {e.g., chimeric antigen receptor modified T cells,

NK cells) within 90 days.

3. A cumulative dose of corticostercids equivalent to 2140 mg of prednisone within the
14-day period before the first dose of study drgs.

4. Live, attenuated vaccine within 4 weeks prior to the first dose of study drug unless
approved by sponsor.

5. Toxicity from previous anticancer therapy that has not resolved to baseline levels or to

Grade <1 (except alopecia {any grade] or peripheral neuropathy Grade <3).
6. Stem cell ransplantation:
¢ Subjects who received an allogeneic transplant must be off all
mnmunosuppressive medications for 242 dayvs without signs of grafi-versus-host
discase
¢ Autologous stem cell transplantation <12 weeks before the first dose of study

drog

7. Active central nervous system involvement or exhibits clinical signs of meningeal
mvolvement of multiple myeloma. If either is suspected, brain magnetic resonance

imaging (MRI} and lumbar eviology are required.
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Active plasma cell leukemia, Waldenstréim's macroglobulinemia, POEMS syndrome

{(polyneuwropathy, organomegaly, endocrinopathy, M-protein, and skin changes), or

primary amyloid Eght chain amyloidosis.

Known to be seropositive for human immunodeficiency virus.

Seropositive for hepatitis B (defined by a positive test for hepatitis B surface antigen

[HBsAgh. Subjects with resolved infection (i.e., subjects who are HBsAg negative with

antibodies to total hepatitis B core antigen [ Anti-HBc] with or without the presence of

hepatitis B surface antibodies [Anti-HBs]) must be screened using real-time polyvmerase

chain reaction {PCR) measurement of HBVY DNA levels. Those who are PCR positive

will be excluded. EXCEPTION: Subjects with serologic findings suggestive of HBV

vaccination {Anti-HBs positivity as the only serologic marker) AND a known history of

prior HBY vaccination, do not need to be tested for HBY DNA by PCR.

Active hepatitis C infection as measured by positive hepatitis C virus (HCOV)-RNA

testing. Sobjects with a history of Hepatitis C virus antibody positivity must undergo

HCV-RNA testing

Either of the following:

¢ (Chronic obstructive pulmonary disease (COPD) with forced expiratory volume in
I second (FEV1) «<50% of predicted normal. NOTE: FEV1 testing is required for
subjects suspected of having COPD and subjects must be excluded  FEV is
<50% of predicted normal.
¢ Moderate or severe persistent asthma within the past 2 years, or uncontrolled

asthma of any classification. NOTE: subjects who currently have controlled
intermittent asthma or controlled mild persistent asthma are allowed to participate
in the stady.

Allergies, hypersensitivity, or intolerance to any study intervention or its excipienss (refer

to Investigator’s Brochures and package inserts}.
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Any serious underlying medical condition, such as:

¢ Bvidence of serious active viral, bacterial, or uncontrolled systemic fungal
infection

& Active autoimmune disease requiring systemic immunosuppressive therapy
within 6 months before start of stady treatment. EXCEPTION: Participants with
vitiligo, type § diabetes, and prior autoimmune thyroiditis that is currently
euthyroid based on chinical symptoms and laboratory testing are eligible
regardless of when these conditions were diagnosed.

¢ Disabling psychiatric conditions (e.g., alcohol or drag abuse), severe dementia, or
altered roental status.

*  Any other issue that would impair the ability of the subject to receive, absorb, or
tolerate the planned treatment at the investigational site, to understand informed
consent or any condition for which, in the opinion of the investigator,
participation would not be in the best interest of the subject {e.g., compromise the
well-being) or that could prevent, limi, or confound the protocol-specified
assessments.

The following cardiac conditions:

¢ New York Heart Association stage Il or IV congestive heart failure

s Myocardial infarction or unstable angina <6 months prior to enroliment

¢ History of clinically significant ventricular arrhythmia or unexplained syncope,
nnt believed to be vasovagal in nature or dug to dehydration

s History of severe non-ischemic cardiomyopathy

®  Screening 12-lead electrocardiogram (ECQ) showing an average baseline QT
interval as corrected by Fridericia’s formuala (QTe) of >470 msec

Pregnant or breastfeeding or planning to become pregnant while enrolled in this study or
within 100 days after the last dose of study drug.

Plans to father a chuld while enrolled in this study or within 100 days after the last dose of
study dnig.

Major surgery within 2 weeks of the first dose, will not have fully recovered from
surgery, or has surgery planned during the time the subject is expected to be treated in the
study.

Note: Subjects with planned surgical procedures to be conducted under local anesthesia

may participate.
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Any potential subject who meets any of the following criteria will be excluded from

participating in a freaiment combination containing pomalidomide:

19. Subject previously experienced an adverse event related to pomalidomude that reguired

discontinuation of treatment.

Studv Interventions

The treatments were administered in 28-day cycles. Paratumuamab was
administered to all subjects by 3C injection at a dose of 1300 mg as follows: weekly in
Cyeles 1-2, every 2 weeks (Q2W) in Cycles 3-6, and every 4 weeks thereafter. Note that
a recombinant human hyaluronidase PH20 (fHoPHZ0) was used to decrease the injection
volume required, facilitating the SC administration of daraturnamab.

Daratumumab SC (Dara) was administered in combination with different dosage
levels of talquetamab (Tal), including Dara 1800 mg + Tal 60 ug/kg 3C weekly, Dara
1800 mg + Tal 400 pg/kg SC weekly, Dara 1800 myg + Tal 400 ug/kg SC biweekly
starting Cyele 3 Day 1 (Tal 400 pg/kg 5C weekly in Cycles 1-2), and Dara 1800 mg +
Tal 800 pg/kg SC biweekly. Some subjects in the Dara 1800 mg + Tal 400 pg/kg SC
weekly cohort switched to Tal 800 ug/kg biweekly 5C dosing after Cycle 3 Day 1.
Except for the 60 ug/kg talguetamab SC weekly cohort in which step-up dosing began on
Cycle 1 Day 9, step-up doses for talquetamab began on Cyele 1 Day 2. When
daratumumab and talquetamab were administered on the same day, daratumumab was
administered first. Step-up Dose 1 of talquetamab was administered at least 26 hours
after SC daratumumab. Subsequent step-up dose(s), if applicable, and first reatment
dose of talquetamab were administered approximately 3 hours afier SC daratumimab.
Subsequent treatment doses of talguetamab was administered approximately 1 hoor after
SC daratunmumab (when both study drugs are administered on the same day).

For treatments involving a combination of daratumumab SC, talguetamab SC and
pomalidomide, pomalidomide was orally self-administered once per day at 2 mg, 4 mg,
or a combination thereof. Pomalidomide cohorts included Zmg starting at C2B1, 4mg
starting at treatment onset, and 2mg starting at {2D1 elevating to dmg starting at C4D1.
Pomalidomide can be taken before or after study drugs in the treatment combination. To
minimize the potential for increased risk of cytokine release syndrome (CRS) with
concurrent administration of a bispecific antibody and pomalidomide, the initial cohort
of subjects would receive a delayed dosing schedule of pomalidomide. If deemed
appropriate by the SET, a decreased starting dose or later start date (e.g., Cycle 2 Day 1

start} could be implemented for pomalidomide for future cohorts, based on a review of
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safety data for the regimen. Dexamethasone will be given concurrently with the first 3
full IMiD-containing cycles. During the first week of Cycle 1, dexamethasone 20 mg
would be given on Cycle 1 Day 1 prior to daratumumab SC and 2 additional doses of
dexamethasone 16 mg would be given, 1 each prior to Step-up Dose 1 and Step-up Dose
2 of the bispecific antibody. For the remainder of Cycle 1 and subsequent reguired
cycles, dexamethasone would be given at 40 myg {oral or IV} weekly (except for subjects
>75 years of age or who have body mass index [BMI] <18.3, who should receive 20 mg
of dexamethasone prior to daratumumab SC administration only). Dexamethasone is
given approximately 1 to 3 hours prior to daratumumab 5C {or the bispecific antibody on
days on which daratumuamab SC is not administered). After the required dexamethasone
cycles indicated above, the continuation of and the administration schedule for
dexamethasone to enhance IMiD-driven antimyeloma effects would be based on the
clinical judgment of the investigator. If pomalidomide is permangntly discontinued due
o toxicity or intolerance, then high dose dexamethasone may also be discontinued based
on the clinical judgment of the investigator.

To minimize the potential for increased risk of cytokine release syndrome (CRS}
with concurrent administration of a bispecific antibody and pomalidomide, the initial
cohort of subjects received a delayved dosing schedule of pomalidomide (C2D1 (cycle 2,
day 1) or C1D15 {cycle 1, day 15}). The first subject in each cohort in Part 1 was
observed for at least 36 hours after the first administration of talquetamab or before
treating subsequent subjects at the treatment dose.

The treatment also includes required and optional pretreatment and posttreatment
medication associated with SC daratupuimab and pomalidomide. The reguired and
aptional pretreatment and posttreatment medications for daratumumab can be 2-week
{zhacocorticoid Taper. It can be, for example, the required treatment with IV or oral
glicocorticoid {(e.g., methylprednisolone 20 to 100 mg, dexamethasone 4 to 12 mg)
before and after daratumumab administration for subjects not receiving pomalidomide;

the required 1V or oral antihistamine {e.g., diphenhydramine 25 to 50 mg or equivalent}

or antipyretic {(acetaminophen 650 to 16060 mg) before daraturnumab administration for
all subjects; and the optional IV or oral ghicocorticoid (methylprednisolone 60 mg (or
dexamethasone 12 mg), or oral levkotriene inhibitor {e.g., montelukast 10 mg) before
daraturmumab administration for all subjects. IV or oral glucocorticoid {(e.g.,
dexamethasone, 8 to 16 mg), antihistamine {e.g., diphenhydramine 25 to 30 mg or

equivalent) or antipyretic (acetaminophen 650 to 1000 mg) could also be required as pre-

77



I

~

5]
et

WO 2023/081704 PCT/US2022/079144

G

treatments for talquetamab, e.g., before all step-up doses and first treatment dose, or for
subjects who experience Grade 22 CRS/IRR for the next 2 subsequent doses of
talquetamab.

For subjects in any treatment combination with a higher risk of respiratory

complications (e.g., subjects with mild asthma or sebjects with COPD who have an

FEV1 «80% at screening or developed FEV1 <80% during the study without any
medical history}, the following postinjection medications should be considered:
antihistamine, short-acting B2 adrenergic receptor agonist such as salbutamol, control
medications for lung disease {(e.g., inhaled corticosteroids + long-acting B2 adrenergic
receptor agomnists for subjects with asthma; long-acting bronchodilators sach as

tiotropium or salmeterol + inhaled corticosteroids for subjects with COPD).

Study Assessments

Safety, pharmacokinetics, inununogenicity, biomarkers, efficacy, and other
measurements wotld be performed.

Safety would be assessed by, e.g., physical examinations (including neurological
assessment), Bastern Cooperative Oneology Group (HCOG) performance status, clinical
laboratory tests, vital signs, adverse event monitoring, and concomitant medication
usage. All adverse evenis and special reporting situations, whether serious or non-
serious, will be reported from the time a signed and dated ICF is obtained until 100 days
after the last dose of study drug or until the start of subsequent systemic anticancer
therapy, if earlier, and may include contact for follow-up of safety. Adverse events {AEs}
are assessed by NCI-CTCAE v3.0, except for cytokine release syndrome (CRS) and
immune effector celi-associated newrotoxicity syndrome (ICANS), which were graded
per American Society for Transplantation and Cellular Therapy (ASTCT) guidelines.
Events of CRS {any grade) must be followed until recovery or umtil there is no further
improvement,

Blood and serum or plasma samples were collected for assessments of
pharmacokinetics and immunogenicity {e.g., antibodies to daratumumaby, rtHuPH20, or
talgaetamab). Selection of the dose regimen (dose level and frequency) for dose
expansion was determined based on the pharmacokinetic and pharmacodynamic
information obtained during dose escalation. A sample for the pharmacokinstic and
immunogenicity analysis was collected at scheduled time and any time a suspected IRR
or CRS event (in case of a CRS event, samples were coliected at onset, 24 hours and 72

hours) was observed during the study.
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Each serum sample was evenly divided into 3 aliquots {1 for pharmacokinetics
and immunogenicity of daraturnumab, 1 for pharmacokinetics and immunogenicity of
talquetamab, and 1 backup). Hach plasma sample for anti-rHuPH20 antibodies were
divided into 5 aliguots (3 for anti-rHuPH20 antibodies and 2 for neutralizing antibodies
against rHoPH2(). Samples collected for analyses of pharmacokinetics and
immunogenicity can be used to evaluate a marker of disease, such as sSBCMA, or to
gvaluate safety or efficacy aspects that address concerns arising during or after the study
perind for further characierization of immunogenicity. For the pharmacokinetics
analysis, serum samples were analyzed to determine concentrations of daratumumab and
talquetamab using validated, specific, and sensitive assay methods. Pharmacokinetic
parameters include, but are not Hmited to, area under the curve {AUC) 09, AUCuu, Crax,
and T would be calculated f sufficient data were available for estimation. For
immunocgenicity analysis, the detection and characterization of antibodies to
darattmmomab, tHuPH20, and talquetamab were performed using validated assay
methods. Positive samples for binding antibodies were tested for neutralizing antibodies
to daraturaumab or talguetamab. For the rHuPH20 immunogenicity assessments, plasma
samples were screened for antibodies binding to tHePH20 and were assessed in
confirmatory and titer assays as necessary.

Biomarker assessments were conducted in both Part 1 and Part 2. The biomarker
assessments focused on several main objectives: (1) immune responses indicative of T
cell redirection for potential contributions to response to study drg; (2) the ability of
each treatment combination to indace MRD negativity in subjects with multiple
myeloma who have achieved a CR; (3) serum proteomic profiling of cytokines (such as
-6, 11-2, and {L-10) or other serom proteins indicative of immune response; (4)
biomarkers of response/resistance on myeloma cells {such as GPRUSD and PD-L1); (5}
the clinical benefit (ORR, duration of response [DOR], and time o response)} of each
treatrent combination in subjects with cytogenetic modifications (dell7p, t(4;14},
(14,16}, or other high-risk molecular subtypes); and (6) inununophenotypes of immune
cells subsets such as CD4+ and CDE+ T cells, and regulatory T cells that could directly
impact the mechanisms of action. Additional biomarker samples could be collected to
help understand an unexplained adverse event. Additional sample(s) for cytokines could
also be collected any time a suspected IRR or CRS event was observed or reporied

during the study.
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Disease evaluations would be performed by a central laboratory {additional
samples may be collected for analysis by the local laboratory) until diseass progression.
This stady used the IMWG-based response criteria {2016} as described by Kamar et al.
{Lancet Oncol. 2016;17(83:€328-346.} For subjects with suspected daratumumab
interference on serum immunefixation electrophoresis (IFE), a second reflex assay using
the anti-idiotype monoclonal antibody was used to confirm daratumurmaby migration on
the IFE. Subjects that meet all other IMWG criteria for CR, and whose positive IFE is
confirmed o be daratumumab interference, are considered complete responders. For
subjects with light chain multiple myeloma, both serum and wrine IFE and serum FLC
assay were performed every 4 weeks. Additional serum samples may be utilized to
monitor for potential daratumumab interference with the IFE and response adjudicated
per IMWG-based response criteria. Quantitative immunoglobulin (g, e.g., [gG, [gA,
IgM, IgE, and IgD), M-protein by electrophoresis (SPEP), FLC and IFE measurements in
serum and wrine and serum B-microglobulin were analyzed by the central laboratory.
Disease progression based on one of the laboratory tests alone must be confirmed by at
least 1 repeat investigation performed 1 to 3 weeks later. Disease evaluations would
continue beyond relapse from CR until disease progression was confirmed. Serum and
uring IFE and serom FLC assays would be performed at screening and thereafter when a
R or sCR is suspected (when serum or 24-hour wrine M-protein electrophoresis {by
SPEP or UPEP] are 0 or non-quantifiable}. Development of hypercalcenmia {corrected
serum caleivim >11 mg/dL) may indicate disease progression or relapse if it is not
attributable to any other cause. Thus, corrected serum calcium or free ionized calcium
was also analyzed in blood samples untdl the development of confirmed disease
HOEIession.

Bone marrow aspirate or biopsy would be performed for clinical assessments and
biomarker evaluations. Clinical staging (morphology, cytogenetics, and
immunchistochemistry or immunofluorescence or flow cytometry) may be done by a
local laboratory. A portion of the bone marrow aspirate was used for
immunophenotyping and to monitor GPRCSD, CD3R, and checkpoint ligand expression
in CD138-positive multiple myeloma cells, and checkpoint expressionon T cells. A
bone marrow aspirate sample was required to confirm CR and sCR before the next
scheduled dose of study drog. MR negativity is being evahiated in the field as a
potential surrogate for progression-free survival (PES) and OS5, Baseline bone marrow

aspirates was used to define the myeloma clones, and postireatment samples will be used
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evaluate MRD negativity in those subjects who experience a CR/sCR. Bone marrow
aspirate DNA can be used to monitor MRD gsing next generation sequencing, while
serum MRD negativity will be assessed via mass spectrometry.

A complete skeletal survey (including skull, entire vertebral column, pelvis,
chest, humeri, femora, and any other bones for which the investigator suspects
involvement by disease} was performed during the screening period and evaluated by
gither roentgenography or low-dose computed tomography (CT} scans (or positron
emission tomography [PETCT) without the use of 1V contrast. The same methodology
that was used at baseline should be used when assessing for progression during the
treatment period. MRI may also be incloded for evalaation of bone disease.

Statistical Analysis

No formal statistical hypothesis testing was conducted in this study. Part 1 {dose
escalation) was supporied by a modified continual reassessment method (mCRM) based
on a statistical model, Bayesian Logistic Regression Model (BLRM), with Hscalation
with Overdose Control (EWOC) principle. One or more RP2D(s) for each treatment
combination may be identified. In Part 2 {(dose expansion), subjgcts were treated at each
RP2ZD(s} to further assess the safety and antitumor activity of selected treatment
combination{s}.

Endpaint Definitions

¢ {3RR is defined as the proportion of subjects who have a PR or better according to the
IMW{ criteria. Response to treatment will be evaluated by investigator.

¢ {linical benefit rate (ORR + MR} is defined as the proportion of subjects who have
a MR or better according to the IMWG criteria, as evaluated by investigator.

s  MRD negativity rate is defined as the proportion of subjects who achieve MRD
negative status.

¢ DOR is defined as the time from the date of initial documentation of a response (PR
or better) to the date of first documented svidence of progressive disease, as defined
in the IMWG criteria or death due to progressive disease, whichever occurs first.
Relapse from CR is not considered as disease progression. For sabjects who have not
progressed, data will be censored at the last disgase evaluation before the start of any
subsequent antimyeloma therapy.

s Time o response is defined as the time between date of first dose of study drug and

the first efficacy evaluation that the subject has met all eriteria for PR or betier,
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¢ PFS ia defined as the time from the date of first dose of study drug o the date of first
documented disease progression, as defined in the IMWG criteria, or death due to any
cause, whichever occurs first. For subjects who have not progressed and are alive, data
will be censored at the last disease evalaation before the start of any subsequent
antimyeloma therapy.

Preliminary Resulls (Cut~off Date for Analvses April 6, 2022

The study is ongoing and as of the cut-off date for the analysis, 129 patients
treated with talquetamab and daratumumab +/- pomalidomide were evaluated.
Talguetamab SC + Daratumumab SC Cohorts

SC treatment with daratumuomab and talquetamab was administered in 28-day
cyeles {with step-up dosing for talquetamab). Data were pooled into daratumumab 1800
myg plus talquetarab (400 pgikg weekly + 400 pgfkg or B0 pg/kg biweekly +/-
pomalidonide).

Preliminary data as of April 6, 2022 included results for 14 participants treated
with SC talguetamab reatment doses of 400 ugfkg weekly, in corobination with
daratumumab 1800 mg SC. Five participants were treated with SC talquetamab treatroent
doses of 400 ug'kg every other week starting on C2D1 {(Cycle 2 Day 1), in combination
with daratumuamab 1800 mg SC. An additional cohort of 44 participants received ST
talquetamab treatment doses of 800 pgfke every other week starting on C1DS (Cyele 1
Day 15), in combination with daratunmumab 1800 mg SC. For the cohorts that included
pomalidomide, participants received SC talquetamab 400 ug/kg weekly (n=26} or 860
pg/kg every other week {n=32) in combination with daratumumab 1800 mg SC and Zmg
pomalidomide starting C2D1 (Cycle 2 Day 1; n=18) or 4 mg pomalidomide starting
C1D15 (Cycle 1 Day 15; n=8). In addition, 8 participants received SC talgquetamab 800
pe/kg every other week in combination with daratumuamab 1800 mg SC and 2mg
pormahdomide starting C2D1 (Cyele 2 Day 1) with a planned dose increase of
pomalidomide dmg C4D1 {(Cycle 4 Bay 1), All participants received talguetamab in
combination with 1800 mg daratomumab SC. Dexamethasone was given as pretreatment
medication during step-up dosing and for the first treatment dose of talguetamab SC, as
well as {or the first 2 doses of daratomumab SC, after which time dexamethasone was
discontinued. A sumunary of the talquetamab and daratumumab dosing cohorts is shown

in Table 12.
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Tabie 12. Talquetamab and daratumumab dosing cohorts (n=129).

Talquetamab® Paratumumab Number of Patients
400 ug/kg SC QW 1800 mg SC 14

400 pg/kg SC Q2W g:‘jﬁ: iz 8;1;\{ 5

300 pg'kg SC Q2W Cycles 7+: monthly 44

400 ug/kg SC QW + Zmg Pom C2D1 or 4 mg 26

Pom on a delayed schedule

800 ug/kg SC Q2W + 2mg pom CZD1 32

800 pgfke SC Q2W + Zmg pom C2D1, 4mg 8

4Dt

SC= subcutaneous, QW = once weekly, Q2W = once every 2 weeks, pom = pomalidomide;
C2D1 = Cycle 2, Day 1; C4D1 = Cycle 4 Day 1

a. 1-3 step-up doses were given within 1 week before a fulf dose. Note that premedications {(e.g.,
glucocorticoid, aatihistamine, and antipyretic) were hirntted o step-up doses and first full dose
{(no steroid requirement after first full dose).

(941

Median age range for the 129 subjects evaluated was 63 years (range 33-81) and
10 58 subjects were female (43.0%). Median nuraber of prior therapies was S (range 2-18),
79.1% of subjects were refractory to last Hine of therapy, 65.1% iriple-class refractory,
67.4% penta-class exposed, and 33.3% penta-class refractory. A summary of the

subjects’ demographics and baseline characteristics is shown in Table 13.

Table 13. Patient demographics and baseline characteristics.
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Characteristic

Para + Tal®
{6=63}

Dara + Tat + Pan®
(ﬂ:::éé)

Dara + Tal
(n=129)

Age, median (range},
VeAars

64 (44-81)

&3 (33-81)

63 (33-81)

Female, n %

33 {52.4;

2

wn

{37.%9)

38 (45.0)

Race, n (%)

White 49 (77.8) 4G (74.2) 98 (76.00)
Black/African 9{14.3) 7 {(1{L.6} 16 (12.4)
American

Not Reported 9{13.6) 14 2.9

Time since diagnosis,
years, median {rangsg)

6.78 (0.3-18.3)

6.6 (0.3-18.3)

Baseline IS5 Stage ©, 0 (%)

i

23 (46.0)

57(51.8)

n, median (range}

if 19 (38.0) 14 (23.3) 33 (30.0)
il § (16.0) 12 (20.0) 20 (18.2)
High cytogenetic risk &, 8 (19.5) 16 (27.13 24 (24.0)
n{%)

Extramedullary 15(23.8) 12 {18.2) 27{20.9)
plasmacyviomas > 1%, n

(%)

Prior lines of therapy, S{2-18) 6 (3-17) 5 {2-18)

Prior transplantation

49 (77.8)

52 (78.8)

101 (78.3)

Fxposure status, 0 (%)

Anti-CD38!

53 (84.1}

58 (87.9)

111 (86.0)

IMile

62 (98.4)

65 (98.3)

127 (98.4)

Prior BCMA therapy” 31 (49.2) 40 (60.6) T1(55.0)
Triple-class | 52 (82.5) 38 (87.9) 110 (85.3)
Penta-drag’ 41 (65.1) 46 (69.7) 87 (67.4)

Refractery status, 6 (%)

Anti-CD3R ¢

48 (72.7)

96 (74.4)

IMiD#

58 (87.9)

116 (89.9)

Triple-class | 40 (63.5) 44 (66.7) 34 (65.1)
Penta-drug’ 203173 23 (34.8) 43 (33.3)

To last time of therapy

46 (73.0)

56 (84.8)

102 (79.1)

“Dara 1800 rag phus Tal (400 pg/ke SC OW or 400 peikg SC Q2W or 800 pa/kg SC QW) °

Dara 1800 myg plus Tal (460 pg/kg SC or 800 pa/kg SO plus pomalidomide

“Percentages calculated from n=50 for Dara + Tal, n=60 for Dara + Tal + Pom, n=110 for total;
el 17p), t{4:14), and/or /14;16); percentages calculated from n=41 for Dara + Tal, n=30 for
Dara + Tal + Pom, =100 for total; *Soft tissue plasiacytomas not associated with the bone were
included; Dara or Isa; #FThatidomide, len, andfor pom; "BCMA CAR-T therapy or BCMA non-
CAR-T therapy; 1 PL>1 IMED, and § anti-CD3E mAb: 52 PI, >72 IMID, and | anti-CD3g

mAb.

BCMA, B-cell roaturation antigen; CAR-T, chimeric antigen T cell; Dara, daratumumab; TMiD,
immunomodudatory drug; Isa, isatuximab; ISS, International Staging Systemy; Len, lenalidomide;
mAb, monocional antiboedy; PI, proteasome inhibitor; Pom, pomalidomide; Q2W, every other

week; QW weekly; SC, subcutaneous; Tal, talquetamab.
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Among all daratumumab plus talguetamab coborts (1800 mg daratumumab plas
alquetamab (400 pe/kg SC QW or 400 ug/ke SC Q2W or 800 pg/kg SC (Q2W)), the
combination therapy was tolerable and exhibited a comparable safety protile to both
monotherapies. No new toxicities were identified and the majority of adverse events
{AHs) were grade | or 2. There were 62 patients {98.4%) who experienced AEs and 49
patients (77.8%) experienced grade 3 or 4 AEs. Infections were reported in 34 {54%)
patients (grade >3: 19%). Skin-related AEs {e.g., SOC for “skin and subcutaneous
disorders” with nail disorder, nail ridging, onychomadesis, onychomadesis, and nail
dysirophy excluded) occurred in 51 (81%) patients and were mostly grade 1 or 2. Note
that 3 patients {(10.3%) bad grade 3 maculopapular rashes and 31 % of patients
experienced nail disorders {includes nail disorder, nail ridging, onychomadesis,
onychomadesis, and nail dystrophy). Three (4.8%) patients had ICANS events {grade
>3: 1 (1.6%)) and all events resnived. The grade 3 ICANS gvent in one patient led to the
talquetamab-related treatment discontinuation. A summary of the adverse events {AHs)
for patients treated with talgoetamab and daratumimab s shown in Table 14,

Tabie 14, Adverse events (AEs).

Most common ARs 828% ), n Tal + Dara®
(%) __(N=63)
Any Grade Grade 3/4
Hemaiologic
Anemia 29 (46) 14 (22.2}
Thrombocytopenia 23 (36.5) 13 (20.5)
Neutropenia 22 (34.9) 16 (25.4)
Lymphopenia 17 (27.6) 17 (27.0}
Nenhematologic
CRS 45 (714 00y
Dysgeusia 37 (538.7) N&
Dry mouth 28 {44.4) 0 (0) (G4 NA)
Skin exfoliation 24 (38.1) 3(0)
Fatigue 200317 1 {1.6)
Pyrexia 16 (25.4) 1(1.6)
Headache 15 (23.8) 0 (0}
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Nausea 14 (22.2) (0
Weight decreased 14 (22.2% O{h
Back pain 14 22.2) 1(1.6}
Decreased appetite 13 (20.6) 3(0)
Arthralgia 13 (20.6 g(0)
Dizziness 13(20.6) 00
Cough 13 (20.6) 0
Oropharyngeal pain 13 (20.6) g

10

15

Para 1300 myg plus Tal (400 pgike SC QW or 400 pgflke SC QZW or 800 paikeg SC Q2W)
AE, adverse evert; URS, cytokine release syndrome; Dara, daratumumab; ICANS, iomune
effector cell-associated neurotoxicity syndrome; N/A, not applicable; PD, progressive disease;
Q2W, every other week; QW, weekly; SC, subcutancous; SOC, system organ class; Tal,
talquetamab.

Among all daratumumab plus talguetamab coborts (1800 mg daratumumab plas
talquetamab (400 pg/kg SC QW or 400 pg/kg ST Q2W or 800 uglkg SC Q2W)), there
were no grade 3 or 4 Cytokine Release Syndrome (CRS) events. All CRS events were
limited to grade 1 and 2 and were mostly contined to step-up and fisll doses of
talguetamab. Al CRS events resolved. Table 15 summarizes the CRS events.

Table 15. Cytokine Release Syndrome (CRS) events for all daratumumab plus

talquetamab cohorts.

Paranfie{er l‘ai =+ Daraa
{n=63)
Patients with CRS, n (%} 45 (71 .4)
Time to onset, days”, median (range) 2 (1-4)
Dhration, days, median {range) 2¢1-28)
Supportive measuresS, n (%) 44 (63.5)
Tocilizuroab® 20317
Steroids 2{3.2)
Oxygen 3¢4.8)

“Diara 1800 mg plus Tal (400 pg/kg QW + 400 pg/kg and 800ug/kg QIW); "Relative to the raost
recent dose; “A patient could receive »>1 supportive therapy; “Tocthrumab was allowed for all
CRS events
32W, every other week, QW, weekly.

In the daratemurnab plus talquetamab 400 ng/ke weekly cohort, six (42.9%)

participants discontinued talquetamab treatment; four (28.6%) participants due to

progressive disease and 2 (14.3%) participant refused further study treatment. Four of the
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5 participants in the deratumumab plus talquetamab 400 pg/kg biweekly cohort
discontinued treatment due to death (n= 2 {40%]), TEAE (n=1 [20%}} (treatment-
emergent adverse events) and physician decision {n=1 [20%}). In the daratumumab plus
talquetamab 800 pg/kg biweekly cohort, five (11.4%) participants discontinued
talquetamab treatment due to progressive disease, one {2.3%) each due to death, THAE,
and physician decision.

Participants in each cohort of daratumuamab plus 400 pg/kg weekly (n=10
{71.4%]), 800 pg/kg biweekly (=34 [77.3%]) 5C talquetarab and 400 pg/kg biweekly
{m=1 [20%]) experienced events of treatment-emergent CRS, all of which were non-
serious, Grade 1-2 events and resolved. No participants experienced Grade 3 or 4
treatment-emergent syrptoms of CRS. All participants who received SC talguetamab,
except one in the daratumumab plas talguetamab 400 pg/kg weekly cobort, experienced
>1 TEAE.

TEAEs were reported in 14 (100%), 5 (100%) and 43 (97.7%)} of participants in
the daratomurnab plus talquetamab 400 ng/kg weekly, 400 ug/ig biweekly and 300
pg/kg biweekly cohorts, respectively. The highest proportions of TEAEs were dysgeusia,
Iymphopenia, neutropenia, thrombocyiopenia, nail disorder, rash (3 participants had
Grade 23), skin exfoliation, and CRS. Most common all-grade hematologic AHs were
anemia (46% at any grade, 22.2% at grade 3 or 4), thrombocylopenia (36.3% at any
grade, 20.6% at grade 3 or 4}, and neutropenia (34.9% at any grade, 25.4% at grade 3 or
4}. Most conunon all-grade nonhematologic AEs were CRS (71.4% at any grade, 0 at
grade 3 or 4}, dysgeusia (58.7% at any grade, grade 3 or 4 not applicable), and dry raouth
{44.4% at any grade, O at grade 3, grade 4 not applicable). 34 (54%) participants
experienced an infection-related TEAE; 19% participants had Grade 23 infection-related
TEAE. The TEAFEs of infection were pnewmonia, Covid-19, and upper respiratory tract
infection. TEAESs of injection-related reaction have been reported and all were Grade 1-
2. One subject in the cobort treated biweekly with 800 ug/ke of talguetamab exhibited a
DLT (dose-limiting toxicity).

Fifty-six participants across all talquetamab dose levels and daratnmumab had >1
post dose disease evaluation as of 6 April 2022 (i.e., were evaluable for efficacy). The
responses included 7 subjects {12.5%) with a stringent complete response (SCR), 9
subjects (16.1%) with a complete response (TR}, 20 subjects (35.7%) with a very good
partial response (VGPR), and 9 subjects (16.1%) with a partial response (PR).

Additionally, 8 subjects (14.3%) had stable disease and 3 subjects (5.4%) had
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progressive disease as best response. The overall response rate for patients treated with
daratormumab and talquetamab was 80.4% (45 sabjects). A summary of the overall
response rate for patients treated with 400 and 800 pg/kg of talquetamab is shown in
Table 10.

For subjects who received 1800 mg SC daratumumab and 400 pg/kg 5C
talquetamab weekly treatment dose (n=14 evaluable subjects), the responses included 2
sabjects (14.3%) with a sCR, 2 subjects (14.3%) with a UR, 4 subjects (28.6%) with a
VGPR, 2 subjects (14.3%) with a PR, and 4 subjects (28.6%) with stable disease. For
subjects who received 1800 mg SC daratumumab and 400 pg/kg SC talquetamab
hiweekly treatment dose {n=3 evaliable subjects), the responses incloded 1 subject
{20%) with a CR, 3 subjects {(60%) with a VGPR, and 1 subject (20%) with progressive
disease. Por subjects who received 1800 mg 5C daratumumab and 800 pg/kg SC
talquetamab biweekly treatinent dose (n=37 evaluable subjects), the responses included 5

(13.5%} sCR, 6 (16.2%) CR, 13 subjects {35.1%) with a YGPR, 7 subjects (18.9%) with

P2

a PR, and 4 subjects (28.6%) with stable disease. See Table 11 for additional information
regarding patients treated with daraturoumab and talquetamab (400 pg/kg weekdy or 400
pg/ke and 800ug/ke biweekly).

Consequently, treatment with daratumuomab (1800 mg) and talquetamab (400
ug/kg weekly or 400 ugfkg or 800u g/ke biweekly) exhibited preliminary efficacy in
heavily pretreated patients (including patients with prior anti-CD38 treatment) with
multiple myeloma. The median follow-up time was 5.59 months {(range: 0.2-19.6).
Responses occurred early {within 1 month} and continued to deepen over time. The
response rates for patients who received > 1 study treatment and had >1 post-baseline
response evaluation is shown in Figure 2. The median time to first confirmed response
was | month (range: 8.9-6.5}. The responses were durable and deepened over time
{Figure 8}). No deaths occurred due o progressive disease (PD) in the talquetamab and
daratumumab dosing cohorts. At a median follow-up of 6.5 months (range 1.6-19.6) for
responders, 37/41 responders {(90.2%) were continuing on treatment. Note that 31 outof
41 responders {75.6%) had prior anti-CD38 exposure.

Biomarker data indicated pharmacodynamic changes that were characteristic of
the mechanism of action for talguetamab and daratormumab that were consisient (o
talguetamab monotherapy. These included T cell redistributions, as indicated by changes
in absolute counts of CD3+ T cells, and increased expression of several T cell activation

markers such as PD3-1, LAG-3, TIM-3, HLA-DR, CD38, and CD25 on CD3+ T cells. In
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particular, the proportion of CD38+/CDE+ T cells declined after initial daratomumab
dosing on C1D1, consistent with previous data with daratumumab, but notably,
talgoetamab administration led to indaction of CD38+ CIE+T cells after the imtial doses
of talquetamab despite the concurrent daratimumab dosing. Increases in cytokines were
also observed after the administration of talquetamab and daratumumaby consistent with
talquestamab monotherapy; these included L-10, IL-6, and HL-2Ra. Additionally, the
pharmacokinetic profile of talgquetamab in the presence of daratummimab was consistent
with the profile of ohserved in the phase 1 talguetamab monotherapy.

There was a transient reduction in T cell nombers early after talquetamab and
daratummimab dosing, which was followed by recovery in T cell mumbers within one
week (Figure 5). There was also an expansion in T cell numbers by Cycle 3 Day 1
{(C3D1). Moreover, T cell activation was induced by talguetamab combination with
darattrmomab (Figure 6). Indoction of pro-inflammatory cytokines occurred following

daratumomab and talgoetamab treatment (Figure 7).

The preliminary data alse included results for: 8 participants treated with 400
ug/ke SC talguetamab weekly, in combination with 1800 mg daratomumab SC and 4 mg
pomalidomide (Tald00qwDaraPomd); 18 participants treated with 400 pg/kg 5C
talquetamab weekly, in combination with 1800 mg daratumurmab SC and 2 mg
pomalidomide (Tal400gwDaraPom?2); and 60 participants treated with 800 ug/kg SC
talquetamab biweekly, in combination with 1800 mg daratumumab SC and 2 mg
pomahidomide (TalR00q2wDaraPom?2). In the 400 pg/kg and 800 pg/kg biweekly
cohorts pomalidomide was administered starting on Day 1 of Cyele 2. Dexamethasone
was given as pretreatment medication during step up dosing and for the first treatment
dose of talquetamab SC, as well as through Cycle 4. Participant demographics are
detailed in Table 13, A detailed summary of the response rates for patients treated with
talguetamab, daratumuomab and pomalidomide is shown in Table 16.

The safety data is presented in 3 separate populations for talquetamab with
pomahidomide subjects in combination with daratumumab 1800 mg: talquetamab 300
Hg/kg and 2mg pomalidomide starting at Cycle 2 Day 1 followed by an increase to 4mg
on C4D1 if certain criteria were met (Cohort 19, n=8), talquetarnab 400 pg/lkg weekly
and pomalidomide 4 mg starting Cycle 1 Day 15 {Cohort 8, n=8) and pooled -
talgaetamab 400 ug'kg weekly or talguetamab 800 pg/kg every week with Pom 2 mg

starting at Cyele 2 Day 1 (Coborts 12, 13 and 18, n=30).
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{f eight participants with talquetamab 00 ug/kg and pom starting at Cycle 2 Day 1, in
combination with daratumumab 1800 mg, five (62.3%) participants reported serious

adverse events. Five (62.5%) participants experienced CRS, ali of which were Grade 1.
Six participants (75%) had >1 TEAES, most common events were lymphopenia (30%),

headache (37.5%), skin exfoliation (25%} and dysgeusia (25%).

Of eight subjects in daratumumab 1800 mg with talguetamab 400 ug/kg weekly and Pom
4 mg starting Cycle 4 Day 1, one DLTs of thrombocytopenia was reported. Four (50%)
participants reported serious adverse events. Five (62.5%) participants experienced CRS,
all of which were Grade 1-2. No participants reporied neurotoxicity related o
talquetamab SC. Hight participants (100%) had 21 TEAES, most comroon events were
neutropenia (75%), dysgeusia {75%), pyrexia (75%;}, fatigue {62.5%), anemia (50%;,

diarrhea (50%), headache (50%), dry mouth (37.5%), decreased appetite (37 .5%),

pruritus (37.5%), natl disorder (37.5%), insomnia (37.5%) and Covid-19 (37.5%).

{3 50 participants in the pooled population of talquetamab 400 pg'kg weekly or
alquetamab 800 pg/kg every week with Pom 2 mg in combination of daratumumab
1800 mg, one DLT of neutropenia was reported. 22 (44%) participants reported serious
adverse events. 34 (68%) participants experienced CRS, all of which were Grade 1-2. 48
participants (96%) had >1 TEAEs. Most conunon events were dysgeusia {72%),
neutropenia {64 %), dry mouth (62%), skin exfoliation (44%), fatigue (42%),

Iymphopenia (36%), headache (34%), thrombocytopenia (30%) and anemia (30%).
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Forty-four participants across all talquetamab, daratumomab and pomahidonnde dose
levels had 21 post dose disease cvaluation as of April 6, 2022 (i.e., were evaluable for efficacy).
The responses included 6 subjects (13.6%) with a stringent complete response (sCR), 3 subjects
(6.8%) with a CR, 19 subjects (43.2%) with a very good partial response (VGPR), and 8 subjects
{(18.2%) with a partial response {PR). Additionally, 7 subjects (15.9%) had stable disease and 1
subject (2.3%) had progressive disease as best response. See also Figure 2.

For subjects who received 1800 mg SC daratumumab, 400 pg/kg SC talquetamab
weekly and 4 mg pomalidomide treatment dose (n=8 evaluable subjects), the responses included
1 subject (12.5%) with a sCR, 2 subjects (25%) with a CR, 4 subjects (50%) with a VGPR, and 1
subject {12.5%) with partial response. For subjects who received 1800 mg SC daratumumab, 400
ug/kg SC talguetamab weekly and 2 mg pomalidomide treatment dose (n=18 evaluable subjects),
the responses included 3 subjects (16.7%) with a sCR, 8 subject (44.4%) with VGPR, 5 sabjects
{27.8%) with a PR, and 2 subjects (11.1%) with stable. For subjects who received 1800 mg SC
daratumuomab, 800 pg/kg SC talguetamab biweekly and 2 mg pomahdormide treatment dose
{n=26 evaluable subjects}, the responses included 3 subjects (11.5%) with sCR, 3 subjects
(11.5%) with CR, 11 subject €5342.3%) with a VGPR, 3 subjects (11.5%) with PR, 5 subjects
{19.2%) with stable disease and 1 subject (3.8%) with progressive disease. No efficacy data was
available for the cohort of eight subjects with talguetamab 400 pg/kg weekly and pomalidomide,

2mg and then 4 mg starting Cycle 4 Day 1, as of April 6, 2022.

Overall, the data was promising and warranted {urther investigation. Consequently, a
phase 3 stady will be conducted that examines administration of talquetamab, daratumumab SC,
and pormalidomide (Tal-Dara-Pom) vs. talquetamab and daraturmumab SC (Tal-Dara) vs.

daratumumab SC, pomalidomide, and dexamethasone (DPd) in patients with RRMM.

Those skilled in the art will appreciate that numerous changes and modifications can be
made to the preferred embodiments of the invention and that such changes and modifications can

be made without departing from the spirit of the invention. It is, therefore, intended that the
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appended claims cover all such equivalent variations as fall within the true spirdd and scope of the
invention.
The disclosures of cach patent, patent application, and publication cited or desceribed in

this document are hereby incorporated herein by reference, in s entirety.
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What is claimed:

i.

¢,
A

3

o0

A method of treating a cancer in a subject in need thereof, corprising:
(1) administering to the subject a GPRCSDxCD3 bispecific antibody at a dose of 60
pg/kg to 1200 pglkg every 1-2 weeks; and
{2) administering to the subject an anti-CD38 antibody at a dose of 1200 mg to 2400 mg
every 1-4 weeks.
The method of claim 1, wherein the method comprises:
(1) subcutancously administering to the subject the GPRCSDxCD3 bispecific antibody at
a dose of 300 pg/kg to 1200 pglkg every 1-2 weeks; and
{2y subcutancously administering to the subject the anti-CD38 antibody at a dose of 1600
mg o 2000 mg every 1-4 weeks,
The method of claim 2, further comprising subcutancously administering to the subject the
GPRCSDxCD3 bispecific anttbody at a dose Jower than that used juo step (1) prior to step (1)
The method of claims 2 or 3, wherein the GPRCSDxCD3 bispecific antibody is
subcutaneonsly administered {o the sabject at a dose of about 300 pg/kg, 400 pg/ke, 450
ugfkg, 500 pgig, 550 ng/ke, 600 pg/ke, 700 ugfkg, 750 ngfg, 800 ng/ke, 850 ug/kg, 900
ug/kg, 950 uglkg, or 1000 ng/kg, or any dose from about 300 pg/kg to about 1000 ug/kg,
once every week or once every two weeks.
The method of claim 4, wherein the GPRCSDxCD3 bispecific antibody is subcutaneously
administered to the subject at a dose of 400 pg/kyg weekly or biweekly, or 800 pg/kg
biweekly.
The method of claim 5, wherein the GPRCSDxCD3 bispecific antibody 15 subcutaneously
admuinistered to the subject at a dose of 400 pg/kg weekly or 800 pug/kg biweekly.
The method of any one of claims 1-6, wherein the anti-CID38 antibody 1s subcutaneously
administered to the subject at the dose of 1800 mg once every week during week 1 {o week 8
of the treatment, ouce every two weeks during week 9 to week 24 of the treatment, and once
every four weeks after week 24 of the treatment.
The method of any one of claims 1-7, wherein the anti-CD338 antibody 1s administered or

provided for administration together with tHuPH20, such as about 30,000 U of yHuPH20.

98



9.

WO 2023/081704 PCT/US2022/079144

The method of any one of claims 1-8, wherein the GPRCSDx(CD3 bispecific antibody
comprises:
{1} a GPRCSD binding domain comprising a heavy chain variable region (VH)
having heavy chain complementarity determining regions (HCDRs) HCDRI,
HCDRZ and HCDRS3 of the amino acid sequences of SEQ 1D NO: 27, SEQ ID
N 28, and SEQ H NO: 29, respectively, and a light chain variable region
(VL} having light chain complementarity determining regions (LCDRs)
LCDRI1, LCDR2 and LCDR3 of the amino acid sequences of SEQ 1D NO: 30,
SEQ ID N 31, and SEQ 1D NO: 32, respectively, and
(2} a CD3 binding domain comprising a VH having HCDRI, HCDRZ and
HCDR3 of the amino acid sequences of SEQ ID NO: 17, SEQ ID NO: 18, and
SEQ ID NO: 19, respectively, and a VL having LCDR1I, LCDR2 and LCDR3
of the amino acid seguences of SEQ 1D NG: 20, SEQ 1D NG: 21, and SEQ 1D
NO:22, respectively.

18. The method of claim 9, wherein the GPRCS5D binding domain comprises the VH having the

i

amine acid sequence of SEQ D NO: 33 and the VL having the amino acid sequence of SEQ
1D N 34; the CD3 binding domain comprises the VH having the amino acid sequence of

SEQ ID NO: 23 and the VL having the amino acid sequence of SEQ ID NO: 24,

. The method of claim 10, wherewn the GPRUSDXCD3 bispecilic antibody comprises a {irst

heavy chain (HC1) having the amino acid sequence of SEQ D NO: 35, a first light chain
(LC1) baving the amivo acid sequence of SEQ ID NO: 36, a second heavy chain (HC2)
having the amino acid sequence of SEQ ID NO: 25, and a second light chain (LC2) having

the amino acid sequence of SEQ 1D NG: 26.

. The method of any one of claims 1-11, wherein the anti-CID38 antibody comprises a VH

having HCDRI, HCDRZ and HCDR3 of the amine acid sequences of SEQ ID NG: 7, SEQ
1D NG: 8, and SEQ HD NO: 9, respectively, and a VL having LCDR1, LCDRZ and LCDR3
of the amino acid sequences of SEQ ID NO: 10, SEQ ID NO: 11, and SEQ ID NO: 12,

respectively.
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13.

14.
15.

16.

17.

18.
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The method of claim 12, wherein the CD3R antibody comprises the VH haviong the amino
acid sequence of SEQ ID NO: 5, and the VL having the amino acid sequence of SEQ 1D NO:
6.
The method of any one of claims 1-13, wherein the cancer is multiple myeloma.
A method of treating multiple myeloma in a subject in need thereof, comprising:
{1) subcutaneously administering to the subject 400 pa/kg of a GPRCSD1CD3 bispecific
antibody weekly: or 800 pg/kg of a GPRCSDx(CD3 bispecific antibody biweekly, and
{2y subcutaneously administering o the subject 1800 mg of an anti-CD38 antibody once
every week during week 1 to week 8 of the treatment, once every two weeks during week
9 to week 24 of the treatiment, and once every four weeks after week 24 of the treatment,
wherein the GPRCOSDxCD3 bispecific antibody comprises a first heavy chain (HC1) of SEQ
1D NO: 35, a first ight chain (LC1) of SEQ ID NO: 36, a second heavy chain (HC2) of SEQ
1D N 25, and a secound light chain (LO2) of SEQ 1D NO: 26, and the anti-CD38 antibody
comprises the HC of SEQ ID NO: 13 and the LC of SEQ D NQO: 14,
The method of claim 15, further comprising subcutaneously administering to the subject ong
or more step-up doses of the GPRCSDxCD3 bispeciflic antibody, such as 10 ug/kg on day 2
of the treatroent and 60 pg/kg on day 4 of the treatmuent, prior to the intial dose of 400 pg/ke
of the GPRCSDxCD3 bispecific antibody, or subcutaneously administering to the subject one
or more step-up doses of the GPRCSDxCD3 bispecific antibody, such as 10 ug/kgonday 2
of the treatment, 60 pug/kg on day 4 of the treatment, and 300 pg/kg on day 8 of the
treatroent, prior to the intial dose of 800 pg/kg of the GPRUSDIKCD3 hispecific antibody.
The method of any one of claims 1-16, wherein the subject has received at least one prior
treatment for multiple myeloma, or the subject is relapsed or refractory to the at least one
prior freatment, wherein the prior treatiment can comprise at least one of a proteasome
inhibitor (P1) or an immunomodulatory agent (IMiD).
The method of claim 17, wherein the subject is refractory or relapsed (0 a treatment selected
from the group consisting of an anti-CD38 antibody, lenalidomide, bortezomib,
pomahidomide, carfilzomib, elotuzurmab, xazomub, isatuximab, mwelphalan and thalidomide,

or any combination thereof, preferably, the subject 1s lenalidomide refractory.
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19. The method of any one of claims 1-18, further comprising admunistering to the subject an
additional therapeutic, snch as pomalidomide and/or dexamethasone.

20. The method of any one of claims 1-19, wherein the treatment results in T-cell activation,
such as an increase in at least one of CP25, PD-1, CD38 on C4 and CDR T cells, or the
treatment results in an increase in frequency of at least of CD38+ CDS+ T cells, CD38+

U4+ T cells and Tregs T cells.
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