Innovation, Sciences et
I*I Développement économique Canada
Office de la Propriété Intellectuelle du Canada

Innovatiqn, Science and CA 3162311 A1 2021/06/24
ormnmetscon oo ey 3 162 311
12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION

(13 A1
(86) Date de dép6t PCT/PCT Filing Date: 2020/12/16 (51) CLInt./Int.Cl. AG7K 39/395(2006.01),
(87) Date publication PCT/PCT Publication Date: 2021/06/24 A6TF 35/00(2006.01), C12N 15/13(2006.01)
(85) Entrée phase nationale/National Entry: 2022/06/17 (71) Demandeur/Applicant:

(86) N° demande PCT/PCT Application No.: US 2020/065208

(87) N° publication PCT/PCT Publication No.: 2021/1
(30) Priorité/Priority: 2019/12/20 (US62/951,357)

MERCK SHARP & DOHME LLC, US

(72) Inventeurs/Inventors:
26906 BRANDISH, PHILIP E., US;
ALTURA, RACHEL A, US;
PIPERDI, BILAL, US

(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : PROCEDES DE TRAITEMENT D'UN CANCER A L'AIDE D'UNE COMBINAISON D'UN ANTAGONISTE DE
PD-1, D'UN ANTAGONISTE D'ILT4, ET D'AGENTS CHIMIOTHERAPEUTIQUES

(54) Title: METHODS FOR TREATING CANCER USING A COMBINATION OF A PD-1 ANTAGONIST, AN ILT4
ANTAGONIST, AND CHEMOTHERAPEUTIC AGENTS

— Am E NSCLC |-~

Pembro 200mg + MK-4830 800mg IV Q3W |

SCREENING

= Arm F NSCLC |-~

Pembro 200mg + MK-4830 1600mg IV 03W|

Arm G NSCLC

Pembro 200mg + MK-4830 800mg v Q3W
+ carbo/pemetrexed IV Q3W

(57) Abrégé/Abstract:
Provided herein are methods of treating cancer (e.g., N

FIG.1

SCLC), which comprise administering to a human patient in need thereof:

(a) a PD-1 antagonist; (b) an ILT4 antagonist, and (c) one or more chemotherapeutic agents. Also provided are pharmaceutical
compositions and kits containing such agents for the treatment of cancer.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191




Date Submitted: 2022/06/17

CA App. No.: 3162311

Abstract:

Provided herein are methods of treating cancer (e.g., NSCLC), which comprise administering to a

human patient in need thereof: (a) a PD-1 antagonist; (b) an ILT4 antagonist; and (c) one or more

chemotherapeutic agents. Also provided are pharmaceutical compositions and kits containing such
agents for the treatment of cancer.
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METHODS FOR TREATING CANCER USING A COMBINATION OF A PB-1
ANTAGONIST, AN ILT4 ANTAGONIST, AND CHEMOTHERAPEUTIC AGENTS

CROSS REFERENCE TOREFLATED APPLICATIONS
This apphication clairos the benefit of priority to U.S. Provisional Application No.
62/951,357, filed December 20, 2019, the disclosure of which is incorporated by reference in its

entirety.

E. FiELD

Provided herein are methods for treating cancer {e.g . non-small cell lung cancer
{NSCLC)Y) using a combination of (a) a progranmmed death 1 protein (PD-1) antagomst, (b} an
immunoglobulin-like transcript 4 (JL'T4) antagonist, and {¢} one or more chemotherapeutic
agents.
Ei. BACKGROUND OF HE INVENTION

PI-1 15 recognmized as an nmportant player m imumune regulation and the
maintenance of peripheral tolerance, Immume checkpoint therapies targeting PD-1 or ifa ligand
{e.g., PD-L1) have resulied in groundbreaking improvements in clinical response m multiple
human cancer types (Brahmer ef af | N Engl J Med, 366, 2455-2465 (2012); Garon ef al., N Engl
JMed, 372:2018-2028 (2013);, Hamid er af | N Engl J Med, 369:134-144 (20613}, Roberteral,
Lancetr, 384:1109-1117 (2014}, Roberteraf., N Engl J Med, 372 2521-2532 (2015); Robert e
al N Engl J Med, 372:320-330 (2015); Topalian ef af.. N Engl 7 AMed, 366:2443-24534 (2012}
Topalian ef &/, ./ Ulin Oncol, 32:1020-1030 (2014), Wolchok ef o/ N Engl J Med, 369.122-133
(2013)). Immuune therapies targeting the PD-1 axis include monoclonal antibodies directed to the
PD-1 receptor {e.g , KEYTRUDAY (pembrolizumab), Merck and Co., Inc., Kenilworth, NJ;
OPDIVO® (nivolumab), Bristol-Myers Squibb Company, Princeton, NJ} and those that bind to
the PD-L1 ligand {e.g. TECENTRIQ® {atezolizumab), Genentech, San Francisco, CA).

Another common strategy used by tumor cells to escape innate and adaptive
imnume response s associated with aberrant expression of human leukooyte antigen JILA-G
{Cungliano ef «f. Clin Cancer Res. 2013 and Gonzaler ef g/ Urit Rev Clin Lab Sci. 2012).
HLA-G can directly inhubit ironnmne cell fimction through receptor binding and/or through
trogocviosis and impairment of chemotaxis (Morandi er /. Cytokine Growth Factor Review.
2014 and Lin er o/ Mol Med. 2015 Antibody~-mediated blockade of HLA-G function in
transgenic mouse models has been shown to inhibit fumor development and block expansion of

myeloid-derived suppressor cells (MDSCO) (Louwmange ef ol Int ] Cancer. 2014 Lin ef ¢/ Hum
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Immunel, 2013 and Agaugue ef ¢f. Blood. 2011). HLA-G binding to ILT4 can directly inhubit
the function of monocyies, dendritic cells, and newirophils, thus impairing the innate immune
anti-lumor response. Accordingly, ILT4 blockade was predicied lo relieve suppression of
tolerogenic myeloid cells in the tumor microenvironment, and this has been supporied by
experimental evidence {Chen er o/, J. Chin. fnvest. 2018, 128(12)3647-3662),

it has been proposed that the efficacy of anti-PD-1 or anti-PD-L1 antagonistic
antibodies might be enhanced if adnunistered in combination with other approved or
experimental cancer therapies, e.g., radiation, suwwgery, chemotherapeutic agents, targeted
therapies, agents that inhibii other signaling pathways that are disregulated in tumors, and other
immune enhancing agents. However, there are no clear guidelines as to which agent combinad
with the anti-PD-1 or anti-PD-L1 antibodies may be effective or in which cancer tvpes the
cornbination may enhance the efficacy of treatment. Thus, there is an wnmet need m the art for
high efficacy therapeuhic combinations that can generate a robust immume response 1o cancer.
¥R, SUMMARY

The present disclosure provides methods of treating cancer {e.g, NSCLC) using a
combination of a PIx-1 antagonist, an IL T4 antagonist, and one or more chemwotherapeutic
agents.

The present disclosure further provides kits incloding a PD-1 antagonist, an ILT4
antagonist, and vne or more chemotherapeulic agents.

Also provided herein are uses of a therapeutic combination for treating cancer
{e.g, NSCLLC), and the therapeutic combination includes a PD-1 antagonist, an 1L T4 antagonist,
and one or more chemotherapeutic agents.

{n one aspect, provided herain is a method of treating cancer, comprising
admimstering to a human patient in need thereof:

{a} a PD-1 antagonist;
{b) an 1L.T4 antagonisi; and
{¢} ong or more chemotherapeutic agents.

In certain embodiments of various methods described herein, the one or more
chemotherapeutic agents comprise an alkvlating agent and an antimetabolite. In one
embodiment, the alkvlating agent is carboplatin. In another embodiruent, the antimetabolite ts
pemeatrexed. In yvet another embodiment, the alkvlating agent is carboplatin, and the
antimetabolite is pemetrexed.

In some embodiments, the cancer is selected {rom the group consisting of

osteosarcoma. rhabdomyosarcoma, neuroblastoma, kidney cancer, leukemia, renal transitional
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cell cancer, bladder cancer, Wilm's cancer, ovartan cancer, pancreatic cancer, breast cancer,
prostate cancer, bone cancer, lung cancer {e.z., NSCLC), pleural mesothelioma. gasiric cancer,
colorecial cancer, cervical cancer, synovial sarcoma, head and neck cancer, squamous cell
carcinoma, lymphoma {e.g., diffuse large B-cell lymphoma (BLBCL) or non-Hodgkin
Ilvmphoma (NHL}), roultiple myeloma, renal cell cancer, retinoblastorua, hepatoblasioraa,
hepatocellular carcinoma, melanoma, rhabdoid tumor of the kidney, Ewing's sarcoma,
chondrosarcoma, brain cancer, glioblastoma, meningioma, pituitary adenoma, vestibular
schwannoma, primitive neuroeciodermal tumor, medulioblasioma, astrocytoma, anaplastic
astrocytoma, oligodendroglioma, ependymoma, choroid plexus papilioma, polycvithemia vera,
thrombocythenua, idiopathic myellibrosis, sofi Ussue sarcoma, thyroid cancer, endomeinal
cancer. and carcinoid cancer.

In certain ernbodiments, the cancer is metasiatic. In some embodiments, the
cancer is relapsed. In other embodiments, the cancer is refractory. Tn vet other embodiments,
the cancer 1s relapsed and refractory.

in one embodiment, the cancer is osteosarcoma. In another embodiment, the
cancer 1¢ rhabdomyosarcoma. Inyet another embodirnent, the cancer is neuroblasioma. In stll
ancther embodiment, the cancer is ludney cancer. In one embodiment, the cancer is leukenua.
In another embodiment, the cancer 1s renal transitional cell cancer. In yvet another erabodiraent,
the cancer is bladder cancer. In still another embodiment, the cancer 1s Wilm’s cancer. In one
embodiment, the cancer 1s ovanan cancer. In another embodiment, the cancer 15 pancreatic
cancer. In yet another emboediment, the cancer is breast cancer. In still another embodiment, the
cancer 15 prostate cancer. In one embodiment, the cancer 1s bone cancer. In another
embodiment, the cancer is lung cancer. I vet another embodiment, the cancer is NSCLC. In
stitl another embodiment, the cancer s gastric cancer. Tn one embodiment, the cancer s
colorectal cancer. In another embodiment, the cancer is cervical cancer. In vet another
embodiment, the cancer is synovial sarcoma. In still another embodiment, the cancer is head and
neck cancer. In one embodiment, the cancer 1s squamous cell carcinoma. In another
embodiment, the cancer is lvmphoma. In one embodiment, the cancer 1s DLBCL. In another
embodiment, the cancer is NHL. In vet another embodiment, the cancer is multiple myeloma.
In siill another embodiment, the cancer is renal cell cancer. In one embodiment. the cancer is
retinoblastoma. In another embodiment, the cancer 18 hepatoblastoma.  In vet another
embodiment, the cancer 13 hepatocellular carcinoma. In still another embodiment, the cancer 15
malanpoma. In one erabodiment, the cancer is rhabdoid tumor of the kidney, In ancther

embodiment, the cancer is Ewing's sarcoma. In vet another embodiment. the cancer s
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chondrosarcoma. In still another embodiment, the cancer 13 brain cancer. In one embodiment,
the cancer is glichlastoma. In another embodiment, the cancer is meningioma. In vet another
embodiment, the cancer 1s pitutary adenoma. In still another embodiment, the cancer 1s
vestibular schwannoma. in one embodiment, the cancer is prinutive newrscectodermal tumor. In
another embodiment, the cancer 15 roedulloblastoma. To vet another embodiment, the cancer 1s
astrocvioma. In still another embodiment, the cancer 13 anaplastic astrocytoma. In one
embodiment, the cancer 1s oligodendroglioma. In another embodiment, the cancer is
ependymoma. In vet another embodiment, the cancer is choroid plexus papilloma. In still
another embodiment, the cancer is polycythemia vera. In one embodimend, the cancer is
thrombocythenua. In another embodiment, the cancer is 1diopathic myelfibrosis. Inyel another
embodiment, the cancer 13 soft tissue sarcoma. In still another embodiment, the cancer 1s thyroid
cancer. In one embodiment, the cancer ie endometrial cancer. In another ernbodiment, the
cancer 1s carcinaid cancer

In one embodiment, the cancer ig advanced NSCLC. In another embodiment, the
cancer 1s non-squamous NSCLC. In vet another embodiment, the cancer i1s squamous NSCLC.
In another embodiment, the cancer is metasiatic NSCLC. In vet another embodiment, the cancer
is relapsed NSCLC. In st another embodiment, the cancer 15 refractory NSCLL, In vet still
another embodument, the cancer s relapsed and refractory NSCLC,

In another aspect, provided herein 15 a kit comprising:

{ay a PD-1 antagomnist;

(b} an ILT4 antagonist; and

{c} one or more chemotherapeutic agents.

In certain embodiments of vartous kits described herein, the one or more
chemotherapeutic agents compnse an alkvlating agent and an antimetabolite. In one
embodiment, the alkvlating agent is carboplatin.  In another embodiment, the antimetabolite is
pemetrexed. In ver another embodiment, the alkvlating agent is carboplatin, and the
antimetabolite is pemetrexed.

In certain erabodiments, the kit further comprises instructions for admimstering to
a human patient the PD-1 antagonist, the ILT4 antagonist, casboplatin, and pemetrexed.

In still ancther aspect, provided herein is use of a therapeutic combination for
treating cancer 10 a hurnan patient, wherein the therapeutic combination comprises:

{a) a PL}-1 antagonist;

{b) an ILT4 antagonist; and

{c} one o1 more chemotherapeuiic agents.
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In certain embodimenis of varous uses descnibed herein, the one or more
chemotherapeuiic agents comprise an alkviating agent and an antimetabolite. In one
embodiment, the alkylating agent is carboplaiin. In another embodiment, the antimetabolite 1s

pemetrexed. In yvet another embodiment, the alkylating agent is carboplatin, and the

[

antimetabolite is pemetrexed.

in some embodiments, the cancer s selected from the group consisiing of
osteosarcoma, rhabdomyosarcoma, neuroblastoma, kidney cancer, leukenua, renal transitional
cell cancer, bladder cancer, Wilm’s cancer, ovarian cancer, pancreatic cancer, breast cancer,
prostate cancer, bone cancer, lung cancer {e.g.. NSCLC), pleural mesothelioma, gastric cancer,
10 colorectal cancer, cervical cancer, synovial sarcoma, head and neck cancer, squamous cell
carcinoma, ivmphoma {e. g., diffuse large B-cell lymphoma (DLBCL) or non-Hodgkin
Ivmphoma (NHL 3, muoltiple mveloma, renal cell cancer, retinoblastoma, bepatoblastoma,
hepatoceliular carcinomsa, melanoma, rhabdoid tumor of the kidney, Fwing's sarcoma,

chondrosarcoma, brain cancer, ghioblastoma, meningioma, prtnitary adenoma, vestibular

et
A

schwannoma, primitive neurcectodermal tumor, medulloblastoma, astrocvtoma, anaplastic
astrocytoma, oligodendroglioma, ependymoma, choroid plexus paptlioma, polycevthemia vera,
thrombocvthenua, idicpathic myelfibrosis, soft tissue sarcoma, thyroid cancer, endometnial
cancer, and carcinoid cancer.

In certain embodiments, the cancer is metastatic. In some embodiments, the
20 cancerig relapsed. In other ersbodiments, the cancer is refractory. In vet other embodiments,
the cancer is relapsed and refraciory.

i1 one embodiment, the cancer 1s osteosarcoma. In another emmbodiment, the
cancer is rhabdomvosarcoma. In vel another embodiment, the cancer is neuroblastoma. In still

another embodiment, the cancer is kidney cancer. In one embadiment, the cancer is leukemia

b2
W

In another embodiment, the cancer is renal transitional cell cancer. In vet another embodiment,
the cancer 1s bladder cancer. In still another embodiment, the cancer s Wilm's cancer. In one
embodiment, the cancer 18 ovarian cancer. In another embodiment, the cancer 1s pancreatic
cancer. In vet another embodiment, the cancer ts breast cancer. In sttll another emnbodiment, the
cancer is prosiate cancer. In one embodiment, the cancer is bone cancer. In another

30  embodiment, the cancer is lung cancer. In vet another embodiment, the cancer is NSCLC. In
still another embodiment, the cancer is gastric cancer. In one embodiment, the cancer i3
colorectal cancer. In another embodiment, the cancer i1s cervical cancer. In vet ancther
embodinent, the cancer 1¢ synovial sarcoma. In still another embodiment, the cancer is head and

neck cancer. In one embodiment, the cancer 1s squamwous cell carcinoma. In another
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embodiment, the cancer 18 lvmphoma. In one embodiment, the cancer 1s BDLBCL. In another
embodiment, the cancer is NHL. In vet another embodiment, the cancer is multiple myveloma.
In still another embodiment, the cancer is renal cell cancer. In one embodiment, the cancer 13
retinoblastoma. In ancother embodiment, the cancer is hepatoblastoma. In vet another
embodiment, the cancer is hepatoceliuiar carcinoroa. In stidl another emnbodiment, the cancer is
meianoma. In one embodiment, the cancer is rhabdoid tumor of the kidney. In another
embodiment, the cancer is Ewing's sarcoma. In vel another embodiment, the cancer is
chondrosarcoma. In still another embodiment, the cancer is brain cancer. In one embodiment,
the cancer is glioblasioma. In another embodiment, the cancer is meningioma. In vet another
embodiment, the cancer is piluitary adenoma. To sitll another embodiment, the cancer is
vestibular schwannoma. In one embodimnent, the cancer 15 primitive neurocctodermal tumor. In
another embodiment, the cancer is medudloblastoma. In vet ancther embodiment, the cancer is
astrocytoma. In still another embodiment, the cancer ig anaplastic astrocytoma. In one
embodiment, the cancer is oligodendroglioma. In ancther embodiment, the cancer is
ependymoma. In vet another embodiment, the cancer is choroid plexus papilloma. In still
another embodiment, the cancer is polveythemia vera. In one embodiment, the cancer 18
thrombocythenua. In another embodiment, the cancer s idiopathic myel{ibrosis. In yet another
embodiment, the cancer 18 soff fissue sarcoma.  In still another embodiment, the cancer 13 thyroid
cancer. In one embodiment, the cancer is endometrial cancer. In ancther embodiment, the
cancer 1s carcinoid cancer.

In one embodiment, the cancer is advanced NSCLC. In another embodiment, the
cancer 15 non~-sguamous NSCLC. In vet another embodiment, the cancer 1s squamous NSCLC.
In anoiher embodiment, the cancer 1s metastatic NSCLC. In vet another embodiment, the cancer
18 relapsed NSCLC . In still another embodiment, the cancer 15 refractory NSCLC . In vet suill
ancther embodiment, the cancer is relapsed and refractory NSCLC.

fo certain embodimenis of vanous methods, kits, or uses provided herein, the PD-
1 antagonist 1s an anti-human PD-1 monoclonal antibody or anligen binding fragment thereofl

in certain embodiments of various methods, kits, or uses provided herein, the PD-
I antagonist s an anti-human PD-L 1 mwonoclonal antibody or antigen binding fragment thereof.

In some embodiments of various methods, Kits, or uses provided herein, the andi-
buman PD-1 monocional antibody is a humanized antibody.

In other embodiments of various methods, kits, or uses provided herein, the anti-

human PD-1 monoclonal antibody s a human antibody .
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In certain embodiments of various methods, kits, or uses provided herein, the
1174 antagonist is an antl-human 1174 monoclonal antibody or antigen binding fragment
thereof

in some embodiments of various methods, kils, or uses provided herein, the anii-
humao 1L T4 monoclonal antibody 1s a humanized antibody.

in other embodiments of various methods, kits, or uses provided herein, the anti-
human 1L T4 monoclonal antibody 15 a humoan antibody.

In one embodiment of various methods, kits, or uses provided herein, the anti-
human P-1 roonocional antibody is pembrolizumab,

{n another embodiment of varicus methods, kits, or uses provided herein, the anti-
human PD-1 monoclonal antibody s nivolumab.

In another embodiment of various methods, kifs, or uses provided herein, the anti-
human PD-1 roonocional antibody is cemiplimab,

In certain embodiments of variows methods, kits, or uses provided herein, the anti-
human 1LT4 monoclonal antibody comprises a Vo CDR1, a Vo CDR2, and a VL CDR3
comprising amino acid sequences as set forth in SEQ 1D NOS: 1, 2, and 3, respectively, and a Vg
CDR1, a Vi CDRZ, and a Ve CDR3 comprising amino acid sequences as set forth in SEQ D
WNOS:6, 7, and B, respectively.

In some embodirpents of varicus methods, kits, or uses provided herein, the ani-
human 1174 monocional antibody comprises a Vi region comprising an amino acid sequence as
set forth in SEQ 1 NO:4, and a Vi3 region comprising an amino acid sequence as set forth in
SEQID NG9

in other embodiments of various methods, kits, or uses provided herein, the anti-
human 11,74 monoclonal antibody comprises a light chain comprising or consisting of an amino
acid sequence as set forth in SEQ ID NO:S and aheavy chain comprising or consisting of an
amino acid sequence as set forth in SEQ 1D NG:1G,

in one specific embodiment of various methods, kits, or uses provided herein, the
PD-1 antagonist is pembrolizumab; and the ILT4 antagorust 18 a monoclonal antibody or antigen
binding fragment thereof that comprises a Vo CDR1, a VL CDR2, and a VL. CDR3 comprising
amino acid sequences as set forth in SEQ ID NOS: 1, 2, and 3, respectively, and a Vu CDRI1, a

Vu CDR2, and a Vi CBR3 comprising amino acid sequences as set forth in SEQ 1D NOR:6, 7,

and 8, respectively.

In one specilic embodiment of various methods, pharmaceutical compositions,
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kits, or uses provided herein, the PD-1 antagonist 13 mivolumab, and the 1L T4 antagomistis a
monocional antibody or antigen binding fragment thereof that comprises a Vo CDRI1, a Vi
CDR2, and a Vi CDR3 comprising amino acid sequences as set forth in SEQ ID NOS! 1, 2, and
3, respactively, and a Vi CORI, a Va CDBR2, and a Vg CDR3 comprising amine acid sequences
as set forth in SEG IDNOS:6, 7, and &, respectively.

in one specific embodiment of various methods, pharmaceutical compositions,
kits, or uses provided herein, the PD-1 antagonist is cenuplimab; and the 1L'T4 antagonistis a
monoclonal antibody or antigen binding fragment thersof that comprises a VL CDR1, a VL
CDR2, and a Vi, CDR3 comprising amino acid sequences as set forth in SEQ 1D NOS: 1, 2, and
3, respectively, and a Vi CDR1, a Va CDORZ2, and a Vi CDR3 comprising aming acid sequences
as set forth sn SEQ 1D NOS:6, 7, and ¥, respectively.

In some embodiments of various methods described herein, the anti-human PD-1
monoecional antibody or antigen binding fragment thereof 1s pembrolizumab, the human patient
is administered 200 mg, 240 mge, or 2 mg/kg pembrolizumab once every three weeks. In one
embodiment, the human patient is adroinistered 200 mg pernbrolizumab once every three weeks.
In one embodiment, the human patient s administered 240 mg pembrolisumab once gvery three
weeks. In one embodiment, the hurnan patient 1s admirustered 2 mg/kg pembrolizumab once
every three weeks.

In ceriain embodiments of vanous methods described herein, the anti-human PD-
I monoclonal antibody or antigen binding {ragment thereof ts pembrolizumab, the human patient
is administered 400 mg pembrolizumab once every six weeks.

{n other embodiments of various methods described herein, the anti-human PD-1
moenocional antibody or antigen binding fragment thereof is nivelumab, the human patient is
admimstered 240 mg or 3 mp/keg nivolumab once every two weeks. Tn one specific embodiment,
the human patient is admimstered 240 mg nivolumab once every two weeks. In one specific
embodiment, the human patient 1s administered 3 mg/kg nmivolumab once every two weeks,

in stil} other embodiments of various methods deseribad herein, the anti-human
PD-1 monoclonal antibody or antigen binding fragment thereof 1s mavolumab, the buman patient
1s administered 480 mg nivolumab once every four weeks.

fo vet other erobodiments of various methods described herein, the anti-human
PD-1 monoclonal antibody or antigen binding fragment thereof s cemiplimab, the human patient
is admunistered 350 mg cemiplimab once every thres weeks.

In stilf other embodimenis of various methods described herain, the anti-human
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ILT4 monoclonal antibody or antigen binding fragment thereof comprises a Vi CDR1, a Vi
{CDR2, and a Vi CDR3 comprising amino acid sequences as set forth in SEQ 1D NOS: 1, 2, and
3, respectively, and a Va CDRY, a Vy CDR2, and 3 Va CBR3 comprising amine acid sequences
as set forth m SEQ 1D NOS:6, 7, and 8, respectively, the human patient 15 administered from
about 100 mg o about 1600 mg of the anti-human IL'T4 antibody once every three weeks. In
some embodimenis, the human patient is administered 100, 200, 300, 400, 800, 1600, or 1600
mg of the anti-human ILT4 antibody once every three weeks. In ove specific embodiment, the
human patient is administered 100 myg of the anti-human ILT4 antibody once every thres weeks.
In ove specific embodiment, the human patient s administered 200 mg of the anti-hurpan W14
antibody once every three weeks. In one specific embodiment, the human patient is
admirestered 300 mg of the anti-huroan 1LT4 antibody once every three weeks, In one specific
embodiment, the human patient is administered 400 mg of the anti-human ILT4 antibody once
every three weeks. In one specific embodiment, the human patient 15 adnumistered 800 mg of the
anti-human {IL.T4 antibody once every three weeks. In one specific embodiment, the human
patient 15 admunistered 1000 mg of the anti-human ILT4 antibody once every three weeks. In
one specific embodiment, the human patient 1s administered 1600 mg of the anti-human ILT4
antibody once every three weeks.

In certain embodiments of various methods described herein, the human patient is
adminisiered carboplatin al from about AUC 2 o about AUC 7 and pemetrexed at from abowt
200 mg/m?® to about 750 mg/m, and casboplatin and pemetrexed are administered once every
three weeks.

in some embodiments of various methods described herein, the human patient 18
administered carboplatin at AUC 2.3, AUC 3.75, AUC 3, or AUC 6 and pemetrexad at 230
me/m?, 375 me/m?or SO0 mg/m?, and carboplatin and pemstrexed are administered once svery
three weeks.

fo other embodiments of various methods described herein, the human patient is
administered AUC 5 carboplatin and 500 mg/m” pemeirexed, and carboplatin and pemetrexed
are adnmunisiered once every three weeks,

Thus, in some embodiments, the human patient 1s administered:

{a} 200 mg, 240 mg, or 2 mg'kg pembrohizumab;
(b 100, 200, 300, 400, 800, or 1600 mg an anti-human ILT4 antibody or
antigen binding fragment thereof that comprises a Vi CDRI, a Vi TDR2,

and a Vi CDR3 comprising amuno acid sequences as set forth in SEQ ID
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WNOS: 1, 2, and 3, respectively, and a Vi CDR1Y, a Va COR2, and a Vy
CDR3 comprising aming acid sequences as set forth in SEQ 1D NOS:6, 7,
and B, respectively:

{c} AU 5 carboplatin; and

(d) 300 mg/m® pervetrexed;

wherein cach of (a)}-{d} 15 administered once every three weeks.

in certain embodiments, the human patient is admunistered:

{a} 200 mg pembrolizumab;

(b} 800 mg an anti-human 174 antibody or antigen binding fragroent
thereof that comprises a Vo CDR1, a VL CDR2, and a VL CDR3
comprising amino acid sequences as set forth 1o SEQ D NOS: 1, 2, and 3,
respectively, and a Vg CDRI, a Vi CDR2, and a3 Vi CDR3 comprising
amino acid seqguences as set forth in SEQ D NOK:6, 7, and 8,
respectively;

{c} AUC 3 carboplatin; and

{d} 500 ma/m? pemetrexed;

wherein each of {(a)-{(d) is adnunistered once every three weeks.

In certain embodiments, the human patient is administered:

{a} 240 myg pembrolizurnab;

{b} 800 mg an anti-human {LT4 antibody or antigen binding fragment
thereof that comprises a Vi CDBRI1. a VL CDR2, and a Vi CDR3
comprising amino acid sequences as sel forth in SEQ D NOS:1, 2, and 3,
respectively, and a Vu CDRI, a Vua CORZ, and a Ve CBR3 comprising
amino acid sequences as set forth in SEQID NOS:6, 7. and §,
regpectively;

{c) AUC 3 carboplatin; and

{d) 500 mg/m” pemetrexed;

wheremn each of €a3-{d}) is admanistered once every three weeks.

In certain embodiments, the human patient 15 administered:

{2} 2 mg/kg pernbrolizumab;
{b) 300 mg an anti-human 1L T4 antibody or antigen binding fragment
thereof that comprises a Vi, CDRI, a VL CDRZ, and a Vi CIDR3

comprising aming acid sequences as sel forth in SEQ 1D NOS:1, 2, and 3,
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respectively, and a Vy CDRI, aVa CDR2, and a Vy CDR3 comprising
amino acid seguences as sef forth in SEQ ID NOS:6, 7. and 8,
respectively:
{c} AU 5 carboplatin; and
(d) 300 mg/m® pervetrexed;

wherein each of {a)-{d) is adnmunistered once every three wecks,

in certain embodiments, the human patient is administered:
{a} 400 mg pembrolizumab;
(b} 800 mg an anti-human 1L T4 antibody or antigen binding {ragment
thereof that comprises a Vo CDR1, a VL CDR2, and a VL CDR3
comprising amino acid sequences as sef forth 1o SEQ D NOS: 1, 2, and 3,
respectively, and a Vy CDRI1, a Vi CDRZ, and a Vu CDR3 comprising
amino acid sequences as set forth in SEQ ID NOS:6, 7, and 8,
respectively;
{c} AUC 5 carboplatin; and
{d} 500 mg/m? pemetrexad;

wherein {a) is administered once every six weeks, and each of (b)-(d} is
administered once every threg weeks.

in a specific embodiment, provided herein is a method of treaung NSCLC,
comprising administering to a hurpan patient in need thereof:

{a} 200 mg pembrolizumab;

{by BOUmg of an anti~human {L.T4 monocional antibody or antigen binding
fragment thereof that comprises a VL CBR1, a VL UDR2Z, and a Vo PR3 comprising amino
acid sequences as set forth in SEQ D NOS 1T, 2, and 3, respectively, and a Va CDRY aVu
CDR2, and a Vi CDR3 comprising amino acid sequences as set forth in SEQ 1 NOS:6, 7, and
8, respectively;

(¢} AUC 5 carboplatin; and

(d) 500 mg/m?® pernetrexed.

In certamn embodiments of such a method, each of (a)-(d} 1s administered once
every three weeks.

in some emybodiments of such a method, (a)-(d} are administered on the same day;
and each of {a}-{d) is administered sequentially, or two, three, or all of (a)-{d) are administered

concurrenily.

11
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IV, BRIEF BESCRIPTION OF THE DRAWINGS

F1G, 1 illusirates a schema of a phase §, open label, multi-arm, multi-center study
of ME 4830 in combination with pembrolizumab or in combination with pembrolizumab,
carboplatin, and pemetrexed n patients with NSCLC.

A DETAILED DESCRIPTION OF THE INVENTION
i, Definitions

Certain techrical and scientific terms are specifically defined below. Unless
specifically defined elsewhere in this document, all other technical and scientific terms used
herein have the meaning comuoonly undersiood by one of ordinary skill in the art 1o which this
disclosure relates.

“About” when usad to modilv anumencally defined parameter {e.g., the dosc of
an anti-PD-1 antibody or antigen binding {ragment thereof, an anti-ILT4 antibody or antigen
binding fragment thereot, carboplatin, or pemetrexead, or the length of freatment time with a
combination therapy described herein) means that the parameter is within 20%, within13%,
within 10%, within 9%, within 8%, within 7%, within 6%, withun 3%, within 4%, within 3%6,
within 29, within 1%, or less of the stated numerical value or range for that parameter; where
appropriate, the stated parameter may be rounded to the nearest whole number. For example, a
dose of about 5 mg/kg may vary between 4.5 mg/kg and 5.5 mg/kg,

As used herein, including the appended claims, the singular forms of words such
as “a,” “an,” and “the,” mclude their corresponding plural references unless the context clearly
dictates otherwise.

The terms “admunistration” or “admnister” refers {o the act of injecting or
otherwise phvsically delivering a substiance as it exists outside the body {e. 2., an anti-PD-1
antibody, an anti~-11. T4 antibody . carboplatin, and pemetrexed as described herein) into a patient,
such as by mucosal, intradermal, intravenous, intramuscular delivery, and/or any other methods
of physical delivery described herein or known in the art.

“PE-1 antagonist” means any chemical compound or biological molecude that
blocks binding of PI3-L1 10 PD-1 and preferably also blocks binding of PD-L2 to PD-1.
Alternative names or synonyms for PD-1 and 1ts ligands include: PDCD, PDY, CD279 and
SLEBZ for PD-1; PDCDILT, PDLI, B7HI, B7-4, CD274 and B7-H for PD-L1; and PBCDIL2,
PDL2, B7-DC, Bide and CD273 for PD-L2. In any of the treatment methods, medicaments and
disclosed uses in which a human individual is being treated, the PD-1 antagorust blocks binding

of human PD-L1 10 human PD-1, and preferably blocks binding of both human PD-L1 and PD-
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L2 to human PD-1. Human PD-1 annno acid sequences can be found i NCBT Locus No.:
WP 005009, Human PD-L1 and PD-L2 amino acid sequences can be found in NCBI Locus No.:
NP 034862 and NP 079515, respectively.

1174 antagonist” means any chemical compound or biological molecule that
blocks binding of 114 to HLA-G, HLA-A) HLA-B, HLA-F, or angiopotetin-like protein
{ANGPTL, such as ANGPTLT, ANGPTL4, or ANGPTL7). Alternative names or synonyms for
ILY4 and its ligands include but are not limited to; ILT-4, leukocyte immunoglobulin-like
receptor subfamily B member 2 (LILRB2), MIR10, MIR-10, LIR2, LIR-2, CD35D for ILT4;
MHC-G or major histocompatibility complex, class I, G for HLA-G; major histocompatibility
complex, class I, A {or HLA-A; AS, B-4901, major histocompatibilily complex, class I, B for
HLA-B; CDAIZ HLA-CDAI12, or major histocompatibility complex, class [, ¥ for HLA-F;
angiopoigiin-3, ANG3, ANGPT3, ARPI, UNQ162, angiopoietin hike 1 for ANGPTL1; ARP4,
HFARP, PGAR, UNQ171, angiopoietin ke 4 for ANGPTL4; and CDT6, angiopoietin hike 7 for
ANGPTLT7. In any of the treatrment methods, medicarents and disclosed uses in which a human
individual 1s being treated, the ILT4 antagonist blocks binding of human ILT4 to human HLA-G,
HLA-A FHLA-B, HLA-F, ANGPTLI, ANGPTLA, or ANGPTL?, Human ILT4 precursor amine
acid sequence can be found m NUBI Locus No.: AABB8119.1. Human HLA-G, HEA-A, HLA-
B, and HLA-F precursor anuno acid sequences can be found it NCBI Locus Noo PLTOU3
PO4439.2, POISRY.3, P30S511L.5, respectively. Human ANGPTLY, ANGPTL4, and ANGPTL7Y
precursor anuno acid sequences can be found m NCBI Locus Noo NP_0O01363692, QURBRYT76.2,
and 0438271, respectively.

As used herein, the term “antibody” refers to any form of imnumoglobulin
molecule that exhibits the desired biological or binding activity. Thus, it is used in the broadest
sense and specifically covers, but is not Timited {0, monaclonal antibodies Gncluding full length
monocional antibodies), polvclonal antibodies, multispecific antibodies (e. g., bispecific
antibodies), humanized, fully human antibodies, and chimeric antibodies. “Parental antibodies™
are antibodies obtained by exposure of an immune aysiem {0 an anfigen prior io modiflication of
the antibodies for an intended use, such as humanization of an anttbody for use as a human
therapeutic.  As used herein, the term “antibody™ encompasses not only intact polyclonal or
monaclonal antibodies, but also. unless otherwise specified, any antigen binding portion thereof
that competes with the intact antibody for specific binding, fusion proteins comprising an antigen
binding portion, and any other modified configuration of the immunoglobulin molecule that

comprises an antigen recognition siie.
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In general, the basic antibody structural unit comprises a tetramer. Each tetramer
inciudes two identical pairs of polvpeptide chains, each pair having one “light” {about 23 kDa)
and one “heavy” chain (about 50-70 kDa). The amino-ternunal portion of each chain includes 1
variable region of about 100 to 110 or more amino acids primaniy responsible for antigen
recoguiiton. The variable regions of each hight/heavy chain pair form the antibody binding site.
Thus, in general, an intact anttbody has two binding sites. The carboxy-terminal portion of the
heavy cham may define a constant region primantdy responsible for effector function. Typically,
human light chains are classified as kappa and lambda light chains. Furthermore, human heavy
chains are tvpically classified as mu, delta, gamma, alpha, or epsilon, and define the antibody’s
isotype as IgM, IgD, Te(, IgA, and IgE, respectively. Within light and heavy chains, the
variable and constant regions are joined by a “F region of about 12 or more amino acuds, with
the heavy chain also including a ¥ region of about 10 more amino acids. See generally,

Fundamental Immunology Ch. 7 (Paul, W, ed., 2nd ed. Raven Press, NUY . {(1989)

“Variable regions™ or “V region” or “V chain™ as used herein means the segment
of 1gG chains which is variable in sequence between different antibodies. A “vanable region” of
an antibody refers to the variable region of the antibody light chain or the vanable region of the
antibody heavy chain, either alone or in combination. The variable region of the heavy chain
may be referred to as “Va.” The varnable region of the light chain may be referred to as “vViu.”
Typically, the variable regions of both the heavy and hight chains comprise three hypervariable
regions, also called complementarity determining regions (CDRs), which are located within
relatively conserved framework regions {(FR}. The CDRs are usually aligned by the framework
regions, enabling binding fo a specific eptfope. In general, from N-terovunal to CHierounal, both
light and heavy chains varniable domains comprise FRI1, CDRI1, FR2, CDRZ, FR3, CDR3, and
FR4 The assignment of amino acids to each domain is, generally, in accordance with the
definitions of Sequences of Proteins of Immunological Interest, Kabat, ef o/, National Institutes
of Health, Bethesda, Md.; 5th ed.; NIH Publ. No. 91-3242 {1991 ), Kabat (1978) Adv. Prot.
Chem. 32:1-75; Kabai, er /., (1977} J. Biol. Chem. 252:6609-6616; Chothia, efa/., (19873
Mol Biol 196:901-917 or Chothia, er /., (198%) Nature 342:878-8%3.

A “CDR” refers to one of three hypervasiable regions (H 1, H2, or H3) within the
non-framework region of the antibody Vg {-sheet framework, or one of three hyvpervariable
regions (1.1, L2, or 1.3} within the non-framework region of the antibody Vi [-shest framework.
Accordingly, CUKs are variable region sequences interspersed within the framework region

sequences. CDR regions are well known {0 those skilled in the art and have been deflined by, for
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example, Kabat as the regions of most hypervariability within the antibody variable domains.
DR region sequences also have been defined structurally by Chothia as those residues that are
noi part of the conserved b-shest framework, and thus are able (o adapt to different
corformation. Both terminologies are well recognized in the art. CEBR region sequences have
5 also been defined by AbM, Countact, and IMGT. The positions of CDRs within a canonical

antibody variable region have been determined by comparison of numerous structures {Al-
Lamkani et al., 1997, Mol Biol. 273:927-48; Morea et al.,, 2000, Methods 20:267-79).
Because the number of residues within a hvpervariable region varies in different antibodies,
additional residues relative to the canonical positions are conventionally numbered with a, b, ¢

10 and so forth next to the residue number in the canonical variable region numbering scheme (Al-
Lazikani et al., supra). Such nomenclature 15 simularly well known 1o those skilled m the art.
Correspondence between the numbering svstem, including, for example, the Kabat nuombering
and the IMGT unique numbering system, 1s well known to one skilled m the art and shown

below in Table 1. In some embodiments, the CDRg are as defined by the Kabat numbering

15 system In other embodiments, the U3Rs are as defined by the IMGT numbering system. Invet
other embodiments, the CDIRs are as defined by the AbM numberning system. In sl other
embodiments, the CDRs are as defined by the Chothia numbering svstem. In vet other
embodiments, the CIIRs are as defined by the Countact numbering systent

Table 1. Correspondence between the CDBR Numbering Systems

kabat + | IMGT Kabat | ABM Chothia | Contact
Chaothia

Vu CDR1 | 26-35 27-38 31-35 26-35 26-32 30-38

Vy CDR2 { 50-065 56-65 S50-63 50-5% 32-56 47-5%

Yu CDR3 | 95-102 105-117 { 95-102 | 95-102 53-102  } 93-101

Vi CDRI | 24-34 27-38 24-34 24-34 24-34 30-36

Vi, CDR2 | 30-56 56-65 50-36 30-56 50-56 46-35

Vi, CDR3 | 89.67 103-117 § 89-97 89-97 85.97 89-96

20 “Chimeric antibody™ refers o an anfibody i which a portion of the heavy and/or

{ight chain contains sequences derived from a particular species {e.g., human) or belonging to a

particuiar antibody class or subclass, while the remainder of the chain{s) is derived from another
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species {e. 2., mouse) or belonging to ancther antibody class or subclass, as well as fragmenis of
such antibodies, so long as they exhibit the desired biological activity.

“Human antibody” refers (o an anlibody that comprises human immunoglobulin
protein sequences or dertvatives thereof. A human antibody may contain murine carbohvdrate
chains if produced in a mouse, 10 a roouse cell, or in a hybridoma derived from a mouse cell.
Similarly, “mouse aniibody™ or “rat antibody™ refer 1o an antibody that comprises only mouse or
rat wymunoglobulin sequences or derivatives thereof] respectively,

“Humanized antibody™ refers to forms of antibodies that contain sequences from
non-human {¢.g. . muring) antibodies as well as human antibodies. Such antibodies contain
mintmal sequence derived rom non-human immumoglobulin, In general, the humanized
antibody will comprise substantially all of at least one, and typically two, vanable domains, 1in
which all or substantially all of the hypervariable loops correspond to those of a non-hurnan
munoglobulin and all or substantially all of the FR regions are those of a human
mmmunoglobulin sequence. The humanized antibody optionally also will comprige at least a
poriion of an immunoglobulin constant region {(Fe), ivpically that of a human immunoglobulin
The prefix “hum™, “ha” or “h" may be added to anttbody clone designations when necegsary 10
distinguish humanized antibodies [rom parental rodent antibodies. The humanized forms of
rodent antibodies will generally compnise the same CDR sequences of the parental rodent
antibodies, although certain arnino acid substitutions may be included (o increase affinity,
crease stabiiity of the humanized antibody, or for other reasons.

“Monoclonal antibodv™ or “mADb” or “Mab”, as used hereain, refers to a population
of substantiallv homogeneous antibodies, i.e., the antihody molecules comprising the popudation
are identical in amino acid sequence except for possible naturally occurring mutations that may
be present in minor amounis. In contrast, conventional {polyclonal) antibody preparations
tvpically include a multitude of different antibodies having different amino acid sequences in
their variable domains, particularly their CDRs, which are often specific for different epitopes.
The modifier “monocional” mdicates the character of the antibody as bemng obtamned from a
substantially homogeneous population of antibodies, and is not to be construed as requiring
production of the antibody by any particular method. For exampie, the monoclonal antibodies to
be used in accordance with the present disclosure mav be made by the hybridoma method first
described by Kohier er af. (1975) Nature 256 495 or may be made by recombinant DMNA
methods (see, e.g., US. Pat. No. 4,316,567}, The “monocional antibodies™ may also be isolated

from phage antibody libraries using the techmques described in Clackson e af 1991} Noture
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3520 624-028 and Marks ef af {19913.7 Aol Biof 222: S81-5397 for example. See aiso Presta
(2008)J. Allergy Clin. fmmunol. 116:731.

As used herein, unless otherwise indicated, “antibody {ragment” or “antigen
binding fragment” refers to a fragment of an antibody that retains the ability to bind specifically
to the antigen, e.g., fragments that retaiv one or more CDR regions. An antibody that
“specifically binds t0” PD-1 or ILT4 15 an antibody that exhibits preferential binding to PD-1 or
{174 (as appropriaie) as compared 1o other protemns, but this specificity does not require absolute
binding specificity. An anttbody is considered “specific” for its intended target if its binding is
determunative of the presence of the target protein in a sample, ¢ 2., without producing undesired
resulls such as false positives. Antibodies, or binding {ragmenis thereof, will bind (o the larget
protein with an affinity that is at least two-fold greater. preferably at least ten times greater, more
preferably af least 20-times greater, and most preferably at least 100-imes greater than the
affinity with non-target proteins.

Antigen binding portions include, for example, Fab, Fab’, F(ab™)2, Fd, Fv,
fragments including CDRs, and single chain variable fragment antibodies (scFv), and
polypeptides that contain at Isast a portion of an immunoglobulin that i1s sufficient to confer
specific antigen binding (o the antigen {e.g., PD-1 or ILT4). An antuibody mcludes an antibody
of any class, such as IgG, IgA, or IgM {or sub-class thereof), and the antibody need not be of any
pariicuiar class. Depending on the antibody amino acid sequence of the constant region of its
heavy chatns, unanunoglobuling can be assigned to dilferent classes. There are five major
classes of immunogiobulins: IgA, IeD, Igk, [p(G and {gM, and several of these may be funther
divided mio subclasses (3sotypes), e.g., TgGl, 1gG2, Tg(G3, {gG4, TgAl, and IgAZ. The heavy-
chain constant regions that correspond io the different classes of immunoglobuling are calied
alpha, delta, epsilon, gamma, and mu, respectively. The subunit structures and three-
dimensional configurations of different classes of imymumoglobuling are well known.

As used herein, the terms “at least one™ item or “one or more™ item each include a
single item selected from the hist as well as muxtures of two or more items selected from the list.

As used herein, the term “tmumnune response’ relates to any one or more of the
following: specific immune response, non-specific immune response, both specific and non-~
specific response, innaie response, primary immune response, adaptive immunity, secondary
HTTUNE FESPONse, memory inymnimne response, immune cell activation, tmmume cell-proliferation,
nnnmne cell differentiation, and cytokine expression

The term “subject” {altematively “patient”) ag used herein refers to a marmmal
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that has been the object of treatment, observation, or experiment. The mammal may be male or
female. The manumal may be one or more selected from the group consisting of humans, bovine
(2., cows), porcine {e. g, pigs), ovine {2 2. sheep), capra {e. g, goals), equine {e.g , horses),
canine (e.g., domestic dogs}, feline {e.g., house cats), lagomorphs (e g., rabbits}, rodenis {e.g.,
rats or mice), Procyon lotor {e.g., raccoons). In pariicular embodiments, the subject is human,

The term “subject in need thereof” as used herein refers o a subject diagnosed
with or suspected of having cancer or an infectious disease as defined herein

“Biotherapeutic agent” means a cell (such as a CAR-T cell), a vaccine (such as an
anti-tumor vaccing), a biological molecule {such as an antibody, antibody-drug conjugate, fusion
protein, peptide, nucleic acid, etc.), that enhances anli-tumor immune response and/or suppresses
tumor growth.

“Chamotherapeutic agent™ refers 1o a chemical substance that can cause death of
cancer cells, or interfere with growth, division, repair, and/or fimction of cancer cells. Classes of
chemotherapeutic agents include but are not imited to: alkyviating agents, antimetabolites, plant
alkaloids, antitumor antibiotics, topisomerase inhibitors, etc.

“Alkyvlating agent™ refers 1o a cormpound that inhibits profiferation of cancer celie
by adding an alkyl group lo the guanine base of the DN A molecule of the cancer cells.
Conunonly used alkyvlating agents include, but are not linuted to, S-azacyidine, dectiiabine,
temozolomide, dactinomycin (also known as actinomycin-B}, melphalan, altretamine,
carmustine, bendaroustine, busulfan, carboplatin, lomustine, aisplatin, chlorambuci),
cvelophosphamide, dacarbazine, altretamine, ifosfamide, procarbazine, mechiorethamine,
streptozocin, thiotepa, or pharmaceutically acceptable salis thereof

“Antimetabolite” refers to a compound that inhibits the use of 2 metabolite by
cancer cells. In certain embaodiments, the antimetabolite interferes with one or more enzymes or
their reactions that are necessary for BNA synthesis. In some embodiments, the antimetabolite
acts as a substitute to an actual metabolite that would be used in the normal metabolism.
Commonly used anlimetabolites include, but are not limuled to, clanbine, S-fluorouracil, 6-
thioguanine, cytarabine {also known as arabinosvlcytosine (Ara-C)), cytarabine liposomal {(also
known as Liposomal Ara~C, sold under the tradename DEPOCYT™), decitabine (sold under the
tradename DACOGEN®), hydroxyurea and fludarabine, floxuridine, cladribine (also known as 2-
chlorodeoxyadenosing (2-CdA), methotrexate (adso known as amethopterin, methotrexate
sodium (MTX)), pemetrexed, and pentostatin

The therapeutic agents and compositions provided by the present disclosure can
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be administered via any suitable enteral route or parenieral route of adnymstration. The term
“enteral route” of admunistration refers fo the adrunistration via any part of the gastrointestinal
fract. Examples of enteral routes include oral, mucosal, buccal, and reclal routs, or iniragasinge
route. “Parenteral route” of administration refers 1o a route of adnunistration other than enteral
3 voute Examples of paventeral routes of admirustration include intravenous, inframuscular,

intradermal, intraperiioneal, infratumor, intravesical, intraarterial, intrathecal, intracapsular,
intraorbital, intracardiac, transtracheal, mtraarticular, subcapsular, subarachnoid, mtraspinal,
epidural and intrasternal, subcutaneous, or topical administration. The therapeutic agents and
composttions of the disclosure can be adroinistered using any suitable method, such as by oral

10 ingestion, nasogastric tube, gastrostomy tube, injection, infusion, implantable infusion pumyp,
and osmotic pump. The suttable route and method of admirastration may vary depending ona
number of factors such as the specific therapeutic agent being used, the rate of absorption
desired, specific formudation or dosage form used, tvpe or seventy of the disorder being treaied,
the specific site of action, and conditions of the patient, and can be readily selected by a person

15 skilled inthe art.

The term “variant” when used in relation to an antibody {e.g., an anu-PD- |

antibody or an anti-IL T4 antibody) or an anuno acid region within the antibody may referto a
peptide or polypeptide comprising one or more (such as, for example, about 1 o about 25, about
1t aboui 20, about 1 1o about 13, about 1 1o about 10, or about T o about 5 anuno acid

20 sequence substitutions, deletions, and/or additions as compared {0 a native or wmmodified
sequence. For example, a variant of an anti-PD-1 antibody may result from one or more {such
as, for example, about 1 {o about 25, about 1 to abouwt 20, about 1 1o about 15, about 1 {o about
1¢, or about 1 to about 5) changes 10 an amino acid sequence of a native or previously

ummodified anti-P-1 anbbody. Variants may be naturally occurning or may be artificially

b2
W

constructed. Polvpeptide variants may be prepared from the corresponding nuclsic acid
molecules encoding the vanants. In specific embodiments, an antibody varnant {e. g, an antt-PD-
1 anttbody variant or an anti-1LT4 antibody variant} at 1sast retains the antibody functional
activity. In specific embodiments, an anti-PD-1 anfibody variant binds to PD-1 and/or is
antagomstic to PD~1 activity. In some ernbodiments, an anti-TLT4 antibody variant binds o
30  ILY4 and/or is antagonistic to 1LT4 activity.

“Conservatively modified varants” or “conservative substitution” refers o
substitutions of amuno acids in a protein with other amino acids having similar characteristics

{e.g.. charge, side-chain size, hyvdrophobicity/hy drophilicity, backbone conformation and
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rigidity, elc.}, such that the changes can {requently be made without altering the biclogical
activilty or other desired property of the protein, such as antigen affimity and/or specificity.
Those of skill in this arl recognize thal, in general, single ammno acid substiiutions in non-
essential regions of a polypeptide do not substantially alter biclogical activity (see, e.g, Watson
S etal (987 Molecular Biology of the Gene, The Bemgamin/Cummungs Pub. Co., p. 224 (dih
Ed.}). In addition, substitutions of structurally or functionally similar anmuno acids are less hikely

1o disrupt biologeal activity. Exemplary conservaiive substitutions are set forth in Table 2

below.
Table 2. Exemiplary Conservative Aminoe Acid Substitutions
Original residue Conservative substitution
Ada (A) Gly: Ser
Arg (R} tvs; His
Asn (N} Gln; His
Asp (1) Glu; Asn
Cvs () Ser; Ala
Uiln (3} Asn
Glu (B Asp; Gin
Gly (G) Ala
His (H) Asn: Gin
e (1) Leu, Val
eu(l) fie; Val
Lvs (K) Arp; His
Met (M) Feu; He, Tvr
Phe (F) Tyr: Met: Leu
Pro () Ala
Ser (5} Thr
Thr (T} Ser
Trp (W) Tyr; Phe
Tyr (Y) Trp: Phe
Val (V) fle; Leu
L0 “Homology ™ refers 1o sequence similarity between two polypeptide sequences

when they are optimally aligned. When a position in both of the two compared sequences is
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occupted by the same amino acid monomer subunit, e g, i a position in a light chain COR of
two different Abs is occupied by alanine, then the two Abs are homologous at that position. The
percent of homoloegy is the number of homologous positions shared by the two sequences
divided by the total number of positions compared < 100. For examyple, if 3 of 10 of the
positions in two sequences are matched when the sequences are optirnally aligned then the two
sequences are 809% homologous. Generally, the comparison 1s made when two sequences are
aligned to give maximum percent homology. For example, the comparison can be performed by
a BLAST algorithm wherein the parameters of the algorithm are selected 1o give the largest
maich between the respective sequences over the entire length of the respective reference
Sequences,

The following references refate to BLAST algorithins often used for sequence
analvsis: BLAST ALGORITHMS: Altschul, 8.F, eral., (19903 1. Mol. Biol. 213:403-410; Gish,
W.. et al  (1993) Nature Genet. 3:266-272; Madden, T.L_ ef of | (1996) Meth. Enrymol.
266:131-141; Altschul, S F, ef ool , (1997) Nucleic Acids Res. 25:3389.3402; Zhang, I, ef ol ,
{(1997) Genome Res. 7:649-656; Wootton, J O, er ¢l , (1993) Comput. Chem. 17:149-163;
Hancocek, J M. ef o/, (1994) Comput. Appl. Bioscl. 16:67-70; ALIGNMENT SCORING
SYSTEMS: Davhoff, M Q| eral | A model of evolutionary change in proteins.™ in Atlas of
Protein Sequence and Structure, (1978} vol. S, suppl. 3. M.O. Dayhoff {ed.), pp. 345-352, Natl.
Biomed. Res. Found,, Washington, 2C, Schwarte, RM., ¢ /| “Matrices for detecting distand
relationships.” in Atlas of Protein Sequence and Structure, (1978) vol. 3, suppl. 3.7 MG,
Davhoff {ed .}, pp. 353-358, Natl. Biomed. Res. Found., Washington, DC. Alischul, SF., {1991}
J. Mol Biol 219:555-565 States. 3.4, er al., (1991} Methods 3:66-70; Henikoff. 8., et al.,
{1992 Proc. Natl. Acad. Sci. USA 89:10915-10919; Alischul, SF. eral, (1993} J. Mol Evol.
36:290-300; ALIGNMENT STATISTICS: Karbin, 8 eraf | (1990) Proc Natl Acad Soi USA
87:2264-2268; Karlin, 8., ef ol , {1993) Proc. Natl. Acad. Sci. USA 90:5873-5877; Dembo, A, ef
al., {1994y Avn. Prob, 22:2022-2039; and Altschul, 8.¥. “Evaluating the statistical significance
of multiple distinct local alignments.” in Theoretical and Compurtational Methods 1n Genome
Research {8, Suvhai, ed.), (1997} pp. 1-14, Plenum, New York,

“RECIST 1.1 Response Critenia” as used herein means the definitions set forth in
Eisenhauer, E.A. er ol , Eur. J. Cancer 45:228-247 {2009} for target lesions or nontarget lesions,
as appropriate based on the context in which response is being measured.

“Sustained response” means a sustained therapeutic effect after cassation of

treatment as described herein. In some embodiments, the sustained response has g duration that
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1s at least the same ags the treatment duration, or at feast 1.5, 2.0, 2.5 or 3 times longer than the
treatment duration.
“Treat” or “reating” cancer as used herein means (o admunister a therapsutic
combination of a PD-1 antagonist, an 1174 antagonist, and one or more chemotherapeutic
3 agents, to a subject having cancer or diagnosed with cancer {o achieve at least one positive
therapeutic effect, such as, for example, reduced number of cancer cells, reduced tumor size,
reduced rate of cancer cell infiltration into peripheral organs, or reduced rate of tumor metastasis
or tumor growth. Such “treatment” may result in a slowing, interrupting, arresting, controlling,
or siopping of the progression of cancer as described herein but does not necessarily indicate a
10 total elimination of the cancer or the symptoms of the cancer. Positive therapeutic effects in
cancer can be measurad in a number of ways (See, W. A, Weber, J. Nucl Med 50:15-10%
{2009)). For example, with respect to tumor growth inhibition, according to NCI standards, a
T/C = 42% 1s the minumom level of anti-fumor activity. A T/C < 10% 1s considered a high anti-
tumor activity level, with T/C (2%) = Median tumor volume of the treated/Median tumor volume
13 ofthe comdrol x 100, In some embodiments, the treatment achieved by a combiation therapy of
the disclosure 1s any of PR, CR, OR, PFS, DFS, and OS. PFS, also referred (o as “Time io
Tumor Progression” indicates the length of time during and after treatment that the cancer does
not grow, and inchades the amount of ime patients have experienced a CR or PR, as well as the
amount of time patients have experienced SD. D¥FS refers to the length of ime during and after
20 treatment that the patient remains free of disease. OS refers {o a prolongation in ife expectancy
as compared to naive or untreated individuals or patients. In some embodiments, response to a
combination therapy of the disclosure is any of PR, CR, PFS, I3FK, or OR that 15 assessed using
RECIST 1.1 response criteria. The freatment regimen for a combination therapy of the
disclosure that is effective to treat a cancer patient may vary according to factors such ag the
25 disease siate, age, and weight of the patient, and the ability of the therapy to elicit an anti-cancer
response in the subject. While an embodiment of any of the aspecis of the disclosure mayv not be
effective m achieving a positive therapeutic effect in every subject, 1t should doso ina
statistically significant number of subjects as determined by any statistical test known in the art
such as the Student’s t-test, the chi*-test, the U-test according to Mann and Whitney, the
30 Kruskal-Wallis test (H-test), Jonckheere-Terpsira-test and the Wilcoxon-test.
As used herein, the terms “combinaiion therapy™ and “therapeuiic combination”
refer 1o treatments in which an anti-human PD-1 monoclonal antibody or antigen-binding

fragment thereof, an anti-human ILT4 monocional antibody or antigen-binding fragment thereof,
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carboplatin, and pemetrexed, and optionally additional therapeutic agents, each are administered
10 a patient in a coordinated manner, over an overlapping period of time. The period of
treatment with the anti-human PD-1 monoclonal anubody {or antigen-binding {ragment thereof}
{the “anti-PD-1 treatment™) 15 the period of time that a patient undergoes treatment with the anti-
human PD-1 monocional sutibody (or antigen-binding fragment thereof); that is, the period of
ttme from the initial dosing with the anti-human PB-1 monoclonal antiboedy {or antigen-binding
fragment thereol) through the final day of a reatment cvele. Swularly, the period of treatment
with the anti-human ILT4 monoclonal antibody (or antigen-binding fragment thereof} (the “anti-
L T4 treatment™) 15 the pertod of time that a pattent undergoees treatment with the anti-human
ILT4 monoclonal antibody {or antigen-binding fragment thereof}; that is, the period of time from
the mifigl dosing with the anti-human 1L T4 monoclonal antibody {or antigen-binding fragment
thereot) through the final day of a treatment ¢ycle. The period of treatment with carboplatin and
pemeirexed {the “carboplain/pemetrexed treatment”) 18 the peniod of time that a patient
undergoes treatment with carbopiatin and pemetrexad; that is, the pertod of time from the initial
dosing with carboplatin and pemetrexed through the {inal day of a freatment ¢cvcle. In the
methods and therapeutic combinations described herein, the antt-PDx-1 treatment overlaps by at
least one day with the anti-lLT4 treatment and overlaps by at least one day with the
carboplatin/pemetrexed treatment. In certain embodiments, the anti-PD-1 {reatment, the anti-
174 treatment, and the carboplatin/pemetrexed treatment are the same period of tme. In some
embodiments, the anti-PD-1 treatment begins prior 1o the anti-1L.14 and/or the
carboplatin/pemetrexed treatment. In other embodimenis, the anii-PD-1 treatment begins afier
the anti-1L.T4 and/or the carboplatin/pemetrexed treatment. In vel other embodiments, the anti-
1L T4 treatment begins prior to the anti-PD-1 and/or the carboplatinypemetrexed freatment. In
stilt other embaodiments, the anti-T1. T4 treatment beging after the anti-PD-1 and/or the
carboplatin/pemetrexed freatment. in some embodiments, the carboplatin/pemetrexed treatment
begins prior io the anti-IL'T4 and/or the anti-PD-1 treatment. fo other embodiments, the
carboplatin/pemetrexed treaiment beging after the anti-1LT4 and/or the anti-PE¥-1 treatment. In
certain embodiments, the anti-PD-1 treatroent is terminated prior 1o ternunation of the anu-1LT4
and/or the carboplatin/pemetrexed treatment. In other embodiments, the anti-PD-1 treatment 1s
terminated after terounation of the anti-1LT4 and/or the carboplatin/pemetrexed treatroent. Invet
other embodiments, the anti-ILT4 treatment 13 terminated prior to termination of the anti-PD-1
and/or the carboplatin/pernetrexed treatment. In still other embodiments, the anti-IL T4 treatroent

s terminaied afler ferminabion of the anli-PD-1 and/or the carboplatin/pemetrexed treatment. In
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certain embodiments, the carboplatin/pemetrexed treatment is terminated prior to ternunation of
the anti-ILT4 and/or the anti-PD-1 freatment. In other embodiments, the carboplatin/pemetrexed
{realment 1s ternmnated afler lermunation of the anti-11L.T4 and/or the anti-P13-1 treatment.

The terms “treatment regimen,” “dosing protocol,” and “dosing regimen” are used
mnterchangeably to refer 1o the dose and tinung of admiristration of each therapeutic agentin a
combination therapy of the disclosure.

“Tumor” as it applies to a subject diagnosed with, or suspected of having, a
cancer refers to a malignant or potentially malignant neoplasm or tissue mass of any size, and
includes primary tumors and secondary neoplasms, Non-himiting examples of tumaors include
solid tumor {e.g., sarcoma {such as chondrosarcoma), carcinoma (such as colon carcinoma),
blastoma {such as hepatoblastoma), efc.} and blood tumor {e. 2., leukenua (such as acute myelowd
{eukernia (AMLY), lvmphoma (such as BLBCL), mudtiple myveloma (MM}, erc.),

The term “turnor volume™ or “hwmor size” refers to the fotal size of the tumor
which can be measured as the length and width of a tumor. Tumor size may be determined by a
variety of methods known in the art, such as, e g.. by measuring the dimensions of tumor{s} upon
removal from the subject, e.2., using calipers, or while in the body using 1imaging techniques,
e.g., bone scan, ulirasound, T or MRI scans.

Unless expressly stated 1o the conirary, all ranges cited herein are inclusive; /.e.,
the range mcludes the values for the upper and fower limats of the range as well as all values in
between. As an example, temperature ranges, percentages, ranges of equivalents, and the like
described herein include the upper and lower limits of the range and any valug in the continuum
there between., Numerical values provided herein, and the use of the term “about”, may mclude
varigtions of = 1%, & 2%, 23%, = 4%, = 596, = 10%., = 153%, and & 20% and their numerical
equivalents. Al ranges also are intended to include all included sub-ranges, although not
necessarily explicitly set forth. For example, a range of 3 t¢ 7 days is intended to include 3, 4, 5,
6, and 7 days. In addition, the term “or,” as used herein, denotes alternatives that mayv, where
appropriate, be combined; that is, the term “or” includes each listed alternative separatsly as well
as their combination.

Where aspects or embodiments of the disclosure are described in terms of a
Markush group or other grouping of alternatives, the present disclosure encompasses not only
the entire group histed as a whole, but each member of the group mdividually and all possible
subgroups of the main group, but also the main group absent one or more of the group members.
The present disclosure also envisages the explicit exclusion of one or mwore of any of the group

members in the claims.
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Unless otherwise defined, all technical and scientific terms used herain have the
same meaning as conunonly understood by one of ordinary skill in the art to which this
disclosure relates. In case of conflict, the present specification, including definitions, will
control. Throughout this specification and claims, the word “comprise,” or variations such as

5 “eomprises” or “comprising” will be understood to 1mply the mclusion of a stated integer or
group of integers but not the exclusion of anv other mnteger or group of integers. Unless
atherwise required by context, singular terms shall include pluralities and plural terms shall
include the singular. Any example(s} following the term “e.g” or “for example” is not meant to
be exhaustive or limiting,

10 Exemplary methods and materials are described herein, although methods and
materials simlar or eguivalent to those described herein can also be used in the practice or
testing of the present disclosure. The materials, methods, and examples are illustrative only and
not intended to be limiting.

2. PD-1 Antagonist

et
A

Provided hereimn are PID-1 antagomnisis that can be used in the various methods,
kits, and uses disclosed herein, including any chemical compound or biclogical molecule that
blocks binding of PD-L1 to PD-1 and preferably also blocks binding of PD-L2 to PD-1.

Any monocional antibodies that bind {0 a PDB-1 polypeplide, a PD-1 polypeptide
fragment, a PD-1 peptide. or a PD-1 epitope and block the mteraction between PD-1 and iy
20 higand PR-L1 or PD-LZ can be used. in some embodiments, the anti-human PI-1 monoclonal
antibody binds to a PI3-1 polypeptide, a PII-1 polyvpeptide fragment, a PD-1 peptide, or a PD-1
eptiope and blocks the mieraction between PD-1 and PD-L 1. in other embodiments, the anti-
human PD-1 monocional antibody binds 0 a PI-1 polypeptide, a PIx-1 polypeptide fragment, a
P31 peptide, or a PD-1 epitope and blocks the interaction between PI3-1 and P12 Tnyet

other embodiments, the anti-human PD-1 monocional antibody binds to a PD-1 polvpepiide, a

b2
W

P3-1 polypeptide fragment, a PD-1 pepiide, or a PI3-1 epitope and blocks the interaction
between PD-1 and PD-L1 and the interaction between PD-1 and PD-L.2.

Any roonocional antibodies that bind to a PD-L.1 polypepiide, a FD-L1
polypeptide fragment, a PD-L1 peptide, or a PD-L1 epitope and block the interaction between

30 PD-L1 and PD-1 can also be used.

fn certain embodiments, the anti-human PD-1 monoclonal antibody is selected
from the group consisting of pembrolizumab, nivolumab, cemiplimab, pidilizumab {U. 5. Pat.
No. 7,332,582y, AMP-514 (Medinunune LLC, Gatthersburg, MD), PDIR0OOT (U.S. Pat. No.
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9.683.048), BGB-A317 (1.8 Pal. No. 8,735,553), and MGAO12 (MacroGenics, Rochville, MD).
in one embodiment, the anti-human PD-1 monoclonal antibody 1s pembrolizumab. In another
embodiment, the anti-human PD-1 monoclonal antibody 1s nivolumab. In another embodiment,
the anti-human PD-1 monoclonal antibody 15 comuplimab. In vet another embodiment, the anti-
human PD-1 monocional antibody is pidilizumab. In one embodiment, the annt-haman PD-1
monocional antibody is AMP-514. In another embodiment, the anti-human PD-1 monoclonal
antibody is PDROOL. In vet another emnbodiment, the anti-human PD-1 monoclonal antibody is
BGB-A317. In still another embodiment, the anti-human PD-1 monoclonal antibody is
MGAQIZ,

In some embodiments, the anti-human PD-1 monoclonal antibody can be any
antibody, antigen binding fragment thersof, or vanant thereof disclosed in US7488802,
US7521051, USBO0R440, USE354509, USB168757, W(2004/004771, W(2004/672286,
WO2004/056875, USZOT /0271358, and WO 2008/156712, the disclosures of which are

incorporated by reference herein in their entireties.

{60631 Examples of monoclonal antibodies that bind o human P-L1 that can be used in
various methods, kiis, and uses described herein are disclosed 1n WO2013/01 9906,
WO2010/077634, and USE383796, the disclasuras of which are incorporated by reference herein
in their enfiveties. Spectfic anti-human PD-L1 monoclonal antibodies asseful as the PD-1
antagonist in the various methods, kits, and uses described include atezohizumab, durvalumab,
avelumab, BME-936559 and an antibody comprising the heavy chain and hight chain variable
regions of SEQ 1D NO:20 and SEQ 1D NO:21, respectively, of WOZ013/019906.,

Other PD-1 antagonists useful in various methods, kits, and uses described herein
inciude an immmunocadhesin molecule that specifically binds to PD-1 or PD-L1, and preferably
specifically binds to human PD-1 or human PD-L1, e. g, a fusion protein containing the
extraceliular or PI3-1 binding portion of PI-L1T or PI-L2Z fused to a constant region such as an
Fe region of an immunoglobulin molecule. Examples of immunocadhesion molecules that
specifically bind to PD-1 are described in WO2010/027827 and WO2011/066342 the
disclosures of which are mcorporated by reference herein in thair enfireties. Specific fusion
proteins useful as the PDx-1 antagonist in various methods, kits, and uses described herein include
AMP-224 (also known as B7-DClg), which is a PD-L2-Fc¢ fusion protein and binds to human
PB-1.

In various embodiments, the anti~human PD-1 or anti-haman PD-L1T monoclonal

antibody or antigen binding fragment thereof comprises a variant of the amino acid sequences of
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the anti-human PD-1 or anti~human PD-L1 antibodies described herain. A variant amino acid
sequence is identical 1o the reference sequence except having one, two, three, four, or five amino
acid substiiutions, deletions, and/or additions. In some embodiments, the substitulions, deletions
and/or additions are in the CDRs. In some embodiments, the substitutions, deletions and/or
additions are in the framework regions.  In certain ernbodiments, the one, two, three, four, or
five of the amino acid substitutions are conservative subsiitutions.

in one embodiment, the anti-human PD-1 or anti-human PD-L1 monoclonal
antibody or antigen binding fragment thereof has a Vi domain with at least 95%, 90%, 85%,
80%. 75% or 30% sequence horolegy 0 one ol the Vi domains of the anti-huroan PI-1 or antt-
human PD-L1 antibodies described herein, and exhibits specific binding to PD-1 or PB-L1. In
another embodiment, the anti-hurnan PD-1 or anti-human PD-L1 monocional antibody or
antigen binding fragment thereot has a Vi domain with af least 93%, 90%, 85%, 80%, 75% or
509% sequence homology to one of the Vi domains of the anti-human PI-1 or anti-human PD-L1
antibodies described herein, and exhibits specific binding to PD-1 or PD-L1. In vet another
embodiment, the anti-human PD-1 or anti-human PD-L1 monoclonal antibody or antigen
binding fragment thereof has a Vi domain with af least 95%, 90%, 85%, 80%, 75% or 30:%
sequence homology to one of the Vi domains of the anti-human BD-1 or anti-human PD-1L1
antibodies described herein and a Va domain with at least 95%, 90%, 85%, 80%, 75% or 50%
sequence homology o one of the Vy domais of the ant-human PD-1 or andi-human PB-L1
antibodies described herein, and exhibits specific binding to PD-1 or PD-L1.

In one embodiment, the anti-human PD-1 or anti-human PD-1L1 monoclonal
antibody or antigen binding fragment thereot has a Vo doman baving up to 1, 2. 3, 4, 5 or more
amino acid substitutions, deletions and/or additions in one of the Vi domains of the anti-human
PD-1 or anti-haoman PI-LT antibodies desceribed heren) and exhibits specific binding 1o PD-1 or
PD-L1. In another embodiment, the anti-human PD-1 or anti-human PD-L 1 monoclonal
antibody or antigen binding fragment thereof has a Vu domain having up to 1, 2, 3, 4, 3 or more
amino acid substitutions, deletions, and/or additions 1in one of the ¥V domains of the anti-human
PD-1 or anti-human PD-L1 antibodies described herewn, and exhibits speaific binding to PDB-1 or
PD-L1. Inyet another embodiment, the anti-human PD-1 or anti-human PD-L1 monocional
antibody or antigen binding fragment thereot has a Vi domain having up o 1, 2, 3, 4, 5 or more
amino acid substitutions, deletions, and/or additions in one of the VL domains of the anti-human
PD-1 or anti-human PD-L 1 antibodies described herein and a Va domain having up to 1, 2, 3, 4,

S or more amino acid substiiutions. delelions, and/or addifions in one of the Vi domains of the
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anti~human PD-1 or anti-hurmnan PD-L1 antibodies described herein, and exhibits specific
binding to PI3-1 or PD-L1.

In various embodiments, the anti-human PI3-1 or anti-human PD-L1 monoclonal
antibody or antigen binding fragment thereof is selected from any clags of immunoglobulins,
meluding IgM, 1lgG, 1gD, IgA, and Igl. Preferably, the antibody is an IgG antibody. Any
1isotype of Ig(s can be used, mcluding IgGa, IgGo, 18G5, and IgGy. Dhfferent constant domains
may be appended to the Vi and Va regions provided herein. For example, if a particular
intended wse of an antibody {or fragment} of the present invention were o call for altered
effecior functions, a heavy chain constant domain other than IgG1 may be used. Although IgGl
antibodies provide for long half-life and for effector lunctions, such as complement activaiion
and antibody-dependent cellular cyviotoxicity, such activities mav not be desirable for all uses of
the antibody. In such instances, an IgG4 constant domain, for example, may be used. In vanous
embodiments, the heavy cham constant domain contains one or more amino acid mutations {e. g,
TgG4 with 5228P mutation) to generate desired characteristics of the antibody. These desired
characteristics include but are not limited to modified effector functions, physical or chemical
stability, half-life of anttbody, etc.

Ordinarily, amino acid sequence vanants of the anti-human PD-1 or anti-human
P-L1 monoclonal antibodies and antigen binding fragments thereof disclosed herean will have
an amino acid sequence having at least 75% amino acid sequence identity with the amino acid
seguence of a reference antibody or antigen binding fragroent {e.g., heavy chain, light chain, Vg,
V1., or humanized sequence}, more preferably at least 30%, more preferably at least 35%, more
preferably at least 90%, and most preferably atf least 93, 98, or 99%. Identity or homology with
respect 1o a sequence is defined herein as the percentage of amino acid residues in the candidate
sequence that are identical with the reference sequence, after aligning the sequences and
introducing gaps, if necessary, to achieve the maximum percent sequence identity, and not
considering any conservaiive substitutions as part of the sequence wdentity. None of N-termanal,
C-terminal, or internal exiensions, deletions, or insertions mto the antibody segquence shall be
construed as affecting sequence identity or homology.

Sequence 1dentity refers to the degree {o which the amine acids of two
polypeptides are the same at equivalent positions when the two sequences are optimally aligned.
Segquence identity can be determined using a BLAST algorithm wherein the parameters of the
algorithm are selected to give the largest maich between the respective sequences over the entire

fength of the respeciive reference sequences. The followinyg references refate to BLAST
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algonithms often used for sequence analysis: BLAST ALGORITHMS: Altschud, 8 F . era/ |
(1990} J. Mol. Biol. 215:403-410; Gish, W ., ef g/, (1993) Nature Genet. 3:266-272; Madden,
TL, et gl {1996} Meth. Frneymol, 266 131-141; Altschul, S F | e/ o/, (1997) Nucleic Acids
Res. 25:3389-3402; Zhang, 3., ef af., {1997} Genome Res, 7:649-656; Wootton, O eral |
{(1993) Comput. Cher. 17:149-163; Hancock, LM er ¢/, (1994} Comput. Appl. Biosci. 10:67-
70; ALIGNMENT SCORING SYSTEMS: Dayholf, MO, er o/, A model of evolutionary
change in proteins.” in Atlas of Protein Sequence and Structure, (1978) vol. 5, suppl. 3. MLO.
Davhotf (ed.}, pp. 345-352, Natl. Biomed Res. Found , Washington, DC; Schwartyr, R M., ef af |
“Matrices for detecting distant relationships.” in Atlas of Protein Sequence and Structure, (1978}
vol 5, suppl 3. M.O. Dayhoff {ed }, pp. 353-353, Natl. Biomed. Res. Found., Washington, DC;
Altschul, S F., (199131 4. Mol Biol 219:555-565; States, .4, eral., (1991) Methods 3:66-70;
Henikoff, S., er g/, (1992) Proc. Natl. Acad. Sci. USA 89:10915-10919; Altschul, S F., er gl
(19933 1. Mol. Evol. 36:290-300; ALIGNMENT STATISTICS: Karlin, 8, e ¢f., (1990) Proc.
WNatl. Acad. Sci. USA 87:2264-.2268; Karlin, 8. er o/ {1993) Proc. Natl. Acad. Sci. USA
90:83873-5877, Dembo, A, er of., (1994} Ann. Prob. 22:2022-2039; and Alischul, S F.
“Evaluating the statistical significance of multiple distinct local alignments.” in Theoretical and
Computational Methods in Genome Research (8. Suhai, ed ), (1997) pp. 1-14, Plenum, MNew
York,

In some embodirnenis, the anti-human PD-1 or anti-hurman PO-L1 monoclonal
antibody 1s a human antibody. In other embodiments, the anti-human PD-1 or anti-human PD-
L1 monoclonal antibody is a humanized antibody.

in some embodiments, the light chain of the anti-human PD~1 or anti-human PD-
L1 monoclonal antibodv has a human kappa backbone. In other embodiments, the light chain of
the anti-human PD-1 or anti-haman PI-LT monoclonal antibody has a human tambda backbone

In some embodiments, the heavy chain of the anti-human PD-1 or anti-human
P3-L1 monoclonal antibody has a human IgG1 backbone. In other embodiments, the heavy
chain of the anti-human PD-1 or anti-human PD-L1 monoclonal antibody has a human IgG2
backbone, Inyet other emboduments, the heavy chain of the anti-human PD-1 or anti-human
PD-L1 monoclonal antibody has a human Ig(33 backbone. In still other embodiments, the heavy
chatn of the anti-human PD-1 or anti-huroan PI-L1 roonoclonal antibody has a human keG4
backbone.

in soroe embodiments, the heavy chain of the anti-human PD-1 or anti-human

PD-L1 monoclonal antibody has a human Ig(G1 vanant backbone. In other embodiments, the
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heavy cham of the anti-human PD-1 or anti-human PD~L1 monoclonal antibody has a human
1g(G2 variant backbone. In vet other embodiments, the heavy chain of the anti-human PD-1 or
anti-himman PD-L1 monoclonal antibody has a human [gG3 variant backbone. In sl other
embodiments, the heavy chain of the anti-human PD-1 or anti-human PD-L1 monocional
antitbody bas a huraan IgG4 variant (e.g, 1gG4 with S228P mutation) backboue.

3. ILT4 Antagonist

Also provided herein are IL.T4 antagonists that can be used in the vanous
methods, kits, and uses disclosed herein, including any chemical compound or biological
maolecule that blocks binding of 174 1o HLA-G, HLA-A, HLA-B, HLA-F, and/or ANGPTL
(such as ANGPTL1, ANGPTL4, or ANGPTL7).

Any monocional antibodies that bind {o an IL'T4 polypeptide. an IL'T4
polvpeptide {fragment, an 1L T4 peptide, or an ILT4 epiiope and block the interaction between
T4 and HLA-G, HLA-A, HLA-B, HLA-F, and/or ANGPTL {such as ANGPTLY, ANGPTLA,
or ANGPTL7) can be used,

in certain embodimenis of various methods, kits, or uses provided herein, the anti-
hursan ILT4 monoclonal antiboedy or antigen binding fragment thereof comprises a Vi, CDR1, a
Yy CDR2, and a Vi CDR3 comprising amino acid sequences as set forth in SEQ 1D NOS: 1, 2,
and 3, respectively, and a Vy CDRI, a Va CDRZ, and a Vy CDR3 comprising amino acid
sequences as sel forth in SEQ D NOS:6, 7, and 8, respectively.

in some embodiments of various methods, kits, or uses provided herein, the anti-
human 1L T4 monoclonal antibody or antigen binding fragment thereof comprises a Vi region
comprising an amino acid sequence as set forth i SEQ 1D NG:4, and a Va region comprising an
amino acid sequence as set forth in SEQ D NG9,

In other embodiments of various methods, kits, or uses provided herein, the anti~
human 1L T4 monoclonal antibody or antigen binding fragment thereof comprises a hight chain
comprising or consisting of an amuno acid sequence as set forth in SEQ {3 NO:S and a heavy
chain comprising or consisting of an amino acid sequence as set forth in SEQ 1D NO:10.

In soroe embodiments, the anti-human ILT4 monoclonal antibody can be any
antibody, antigen binding fragment thersof, or variant thereof disclosed in WO 2018/187518 and
WO 2019/126514, the disclosures of which are incorporated by reference herein in their
entireties.

In various embodiments, the anti-human L1749 monoclonal antibody or antigen

binding fragment thereof comprises a variani of the amino acid sequences of the anti-ILT4
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antibodies disclosed herein. A vanant amimo acid sequence s identical to the reference sequence
except having one, two, three, four, or five amino acid substitutions, deletions, and/or additions.
In some embodiments, the substitutions, deletions and/or additions are 1n the CDRs. Tn soms
embodiments, the substitutions, deletions and/or additions are in the framework regions. In
certain embodiments, the one, two, three, four, or five of the amino acid substifutions are
conservative substitutions.

in one embodiment, the anti-human {LT4 monoclonal antibody or antigen binding
fragment thereof has a Vi domain with at least 95%, 94%, 85%, 80%, 75% or 50% sequence
homalogy 10 one of the ¥V domains of the anti-1IL'T4 antibodies described herein, and exhibits
specific binding to ILT4. In another embodiment, the anti-human ILT4 monoclonal antibody or
antigen binding fragment thereof has a Vn domain with at least 95%, 90%, 85%, 80U%., 75% or
50% sequence homology to one of the Vi domains of the anti-ILT4 antibodies described herein,
and exhibis specific binding to ILT4. In vet another embodument, the anti-human ILT4
monoclonal antibody or antigen binding fragment thereof has 2 Vi domain with at least 93%,
G0%, 83%, 80%, 75% or 50% sequence homology 1o one of the Vi domains of the anti-ILT4
antibodies deseribed herein and a Vy domain with at least 95%, 909, 83%., 80%, 75% or 30%
sequence homology to one of the Vydomains of the anti-1IL T4 antibodies described herein, and
exhibiis specific binding to ILT4.

In one embodirnent, the anti-human 1L T4 monoclonal anabody or antigen binding
fragment thercof has a Vi domain having up to 1, 2, 3, 4, 5 or more arnino actd substifutions,
deletions and/or additions in one of the Vi domains of the anti-iLT4 antibodies described herein,
and exhibiis specific binding to L.T4. In ancother embodiment, the anti-human 1L T4 monoclonal
antibody or antigen binding fragment thereof has a Vu domain having up to 1, 2, 3, 4, 3 or more
amino acid substitutions, deletions, and/or additions in one of the Vi domains of the anti-1E T4
antibodies described herein, and exhibits specific binding to ILT4. In vet ancther embodiment,
the anti-huroan ILT4 monoclonal antibody or antigen binding fragment thereof bas a Vi domam
havingupio 1, 2, 3, 4, 5 or more amino acid substifutions, deletions, and/or additions in one of
the Vi domains of the anti-IL'T4 antibodies described herein and a Vi domain having up to 1, 2,
3, 4. 5 or more amuino acid substitutions, deletions, and/or additions in one of the Vy domains of
the ant-1L.74 antibodies described herein, and exhibits specific binding to I T4,

in various embodiments, the anti-human [ILT4 monoclonal antibody or antigen
binding fragment thereof is selected from any class of immunoglobuling, mncluding Igh, IgG,

oD} IgA and IgE. Prelerably . the antibody is an lg{z antibodv. Any 1sotype of Igds can be used,
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mncluding 120y, 1gGo, 13, and TGy, Different constant dornains may be appended to the Vi
and Vu regions provided herein. For example. if a parficular intended use of an antibody {or
fragment) of the present mvention were to call for allered effecior fimcetions, a heavy chamn
constant domain other than IgGl may be used. Although Ig(Gl antibodies provide for long half-
life and for effector functions, such as coraplement activation and anttbody-dependent cellular
cytotoxicity, such activities may not be desirable for all uses of the antibody. In such instances,
an lgG4 constant domain, for example, may be used. In various embodiments, the heavy chain
constant domain contains one or more aming acid mutations {e.g, Ig(G4 with S228P mutation} to
generate desired characteristics of the antibody. These desired characteristics include but are not
{imited to modified effector functions, physical or chemical siability, half-hife ol antibody, elc.

Ordinardy, amino acid sequence varnanis of the andi-1LT4 monoclonal antibodies
and antigen binding fragments thereof disclosed heretn will have an amino acid sequence having
at least 75% amino acid sequence identity with the amino acid sequence of a reference antibody
or antigen binding fragment (e g, heavy chain, light chain, Vu, Vi, or humanized sequence),
more preferably at least 8%, more preferably at least 85%, more preferably at least 90%, and
most preferably at Ieast 93, 98, or 99%,. Tdentity or homology with respect 1o a sequence is
defined herein as the percentage of amino acid residues in the candidate sequence that are
wdentical with the reference sequence, afier aligning the seguences and mtroducing gaps, if
necessary, to achieve the maximum percent sequence identity, and not considering any
conservative substitutions as part of the sequence wentity. None of N-termamal, Cermanal, or
internal extensions, defetions, or insertions into the antibody sequence shall be construed as
affecting sequence identity or homology .

Sequence identity refers 1o the degree to which the amino acids of two
polypeptides are the same at equivalent positions when the two sequences are optimally aligned.
Sequence identity can be determuned using a BLAST algorithm wherein the parameters of the
algorithm are selecied to give the largest match between the respective sequences over the entire
{ength of the respective reference sequences. The following references relats to BLAST
algorithms often used for sequence analysis: BLAST ALGORITHMS: Altschul, S F | era/,
{1990y I Mol Biol. 215:403-410; Gish, W,
TL., eral. {1996} Meth. Enzyvmol. 266:131-141; Alischul, 8 F., er @i, (1997) Nucleic Acids
Res 25:3389-3402; Fhang, 1, er al |, (1997) Genome Res. 7.649-636; Wootton, 1.C, eral |
(1993Y Comput. Chem. [7:149-163; Hancock, LM er @l (1994} Comput. Appl. Biosci, 10:67-
70; ALIGNMENT SCORING SYSTEMS: Dayhoff, MO, er ol , A model of evolutionary

ef af (1993 Natwre Genet. 3:266-272; Madden,
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change in proteins.” m Atlas of Protein Sequence and Structure, (1978} vol. S, suppl. 3. M.O.
Davhoff {ed.}, pp. 345-352, Natl. Biomed. Res. Found.. Washington, DC; Schwartz, R M., ef ¢/,
“Matrices lor detecting disiant relationships.” in Atlas of Protein Sequence and Structure, (1978)
vol. 5, suppl. 3. M.O. Davholf (ed.}, pp. 353-358, Natl. Biomed. Res. Found., Washington, DO,
Alischul, S F., (1991 1 Mol Biol 219:355-363; States, B3, ef o/, (1991} Methods 3:66-7(;
Hentkoff, S, ef o/, (1992) Proc. Natl. Acad. Sci. USA 89:10915-10919; Altschul, 8. F., eral,
{1993) J. Mol. Evol 36:290-300; ALIGNMENT STATISTICS: Karlin, §., ef ¢/, (1990} Proc.
Matl. Acad Sci. USA 87:2264-2268; Karlin, S eral  {(1993) Proc. Natl. Acad. B¢t UJSA

S0 5873-3877; Dembo, A eral, (1994 Ann. Prob. 22:2022-2039; and Altschul, S F.
“Evaluating the statistical significance of multiple distinct local alignments.” in Theorstical and
Cornpuiational Methods in Genome Research (5. Suhat, ed), (1997 pp. 1-14, Plenum, New
York.

in some embodiments, the anti-human ILT4 mounocional antibody 15 a human
antibody. In other embodiments, the anii-lniman ILT4 monoclonal antibody 1s a humanized
antibody.

In some embodiments, the Hght chain of the anti-human ILT4 monoclonal
antibody has a human kappa backbone. in other embodiments, the hight chain of the anti-human
ILT4 monodonal antibody has a human lambda backbone.

in some embodiments, the heavy cham of the anti-human T4 monoclonal
antibody has a human igG1 backbone. In other embodiments, the heavy chaim of the anti-human
ILF4 monoclonal antibody has a human 1gG2 backbone. In vet other embodiments, the heavy
chain of the anti-human 1L T4 monoclonal antibody has a human 1gG3 backbone. In still other
embodiments, the heavy chain of the anti-human ILT4 monocional antibody has a human IgG4
backbone.

In some embodiments, the heavy chain of the anti-human IL.T4 monocional
antibody has a human IgGl vanaot backbone. In other embodiments, the heavy chain of the
anti-human L T4 monoclonal antibody has a human 1g(G2 variant backbone. In yet other
embodiments, the heavy chain of the anti-human IL'T4 roonocional antibody has a human 1gG3
variant backbone. In still other embodiments, the heavy chain of the anti-human ILT4
monoclonal antibody bas a human {gG4 vanant (e g, 18G4 with 8228P mutation) backbone,

in certain embodiments, the ILT4 antagonist is a molecule that binds to HLA-G,
HLAA, HLA-B, HLA-F, ANGPTLL, ANGPTLA4, or ANGPTL7 and blocks the binding ol 1114
to HLA-G, HLA-A, HLA-B, HLA-F, ANGPTL1, ANGPTL4, or ANGPTL7. Inone
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embodiment, the 1L'T4 antagonist 1s a molecule that binds to HL A-G and blocks the binding of
ILT4 to HLA-G. In one embodiment, the ILT4 antagornist 1s a molecule that binds o HLA-A
and blocks the binding ol ILT4 to HLA-A. In one embodiment, the TLT4 antagonist is a
molecule that binds to HLA-B and blocks the binding of 1L'T4 to HLA-B. in one embodiment,
the IL'T4 antagonist 15 a roolecule that binds 1o HLA-F and blocks the binding of 174 to HLA-
F. In one embodiment, the ILT4 antagonist 15 a molecule that binds to ANGPTLI and blocks the
binding of {LT4 to ANGPTL1. In one erobodiment, the ILT4 antagonist 1s a molecule that binds
to ANGPTL4 and blocks the binding of 1LT4 to ANGPTL4. In one embodiment, the ILT4
antagonist is a molecule that binds to ANGPTL7 and blocks the binding of I T4 to ANGPTL7Y,
In some embodiments, the molecule that binds to HLA-G, HLA-A, HLA-B, HLA-F, ANGPTLI1,
ANGPTLA, or ANGPTL7 15 a monoclonal antibody specifically binding to HLA-G, HLA-A,
HLA-B, HLA-F, ANGPTL1, ANGPTL4, or ANGPTL7.
4. Additional therapeutic Agents

The PD-1 antagonists and the 1LT4 antagonists can be used with additional
therapeutic agents in the various methods, kits, and uses disclosed herein

The additional therapeutic agent can be, e.2., a chemotherapeutic or a
biotherapeutic agent {(including but not limited to antibodies or antigen binding fragments thereof
that specifically bind to an antigen selected from the group consisting oft PD-L1, PD-L2,
CTLA4, BTLA, TIM3, HVEM, GITR, CD27, ILT2, ILT3, ILTS, S8IRPa, NKG2A, NKG2C,
MNKG2ZE, TSLE, HL10, VISTA, VEGE, EGFR, Her2/neu, YV EGHF receptors, other growth factor
recepiors, CD20, CD2R, CD40, CD-40L, CD70. 0X-40, 4-1BB, and ICOS).

The additional therapeutic agent can be selected from the group consisting of
STING agonists, poly ADP ribose polymerase (PARP) inhibitors, mitogen-activated protein
kinase (MEK) inhibitors, eyclin-dependent kinase (CDK) inhibitors, indoleamine 2 3-
dioxygenase (1DO) inhibitors, tryptophan 2 3-dioxygenase {TDO) selective inhibitors, anti-viral
compounds, antigens, adjuvants, anti~cancer agenis, CTLA-4 pathway antagonists, lipids,
{iposomes, peptides, cytotoxic agenis, chemotherapeutic agents, immunomodulatory cell lines,
checkpomt inhubitors, vascular endothelial growth factor (VEGF) recepior inhubitors,
topotsomerase H inhibitors, smoothen inhubitors, alkylating agents, anti-tumor antibiotics, anti-
metabolites, retinoids, and immunomodiatory agents including but not limited to anti-cancer
VacCies.

The additionsl therapeutic agent can be an ardi-viral compound, including but not

himuted to, hepatitis B virus (HBV) inhibtiors, hepatitis C virus (HOV) protease inhibitors, HCV
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polymerase inhibitors, HOCV NS4 A inhibifors, HOV NS5 A mhibitors, HCV N3Sb mhibitors, and
human immunodeficiency virus (HIV) inhibitors,

The additional therapeutic agent can be a ¢violoxic agent, including bul nol
fimited to, arsenic trioxide {sold under the tradename TRISENOX®} and asparaginase (also known
as L-asparaginase and Erwinia L-asparaginase, sold under the tradenames ELSPAR® and
KIDROLASE®).

The additional therapeutic agent can be an chemotherapeutic agent, including but
not limited to, abiraterone acetate, altretamine, anhvdrovinblastineg, auristatin, bexarotene,
bicalutamide, BMS 184476, 2.3 4,5 6-pentafluoro-N-(3-fluoro-4-methoxyphenyiibenzene
sulfonamide, bleomycin, N.N~dimethyi-L-valvi~-L-valyl-N-methyi-L-valvi-L-prolyl~ 1 -Lproline-
t-butviamide, cachectin, cemadotin, chiorambucil, cyclophosphamide, 3 4'-didehyvdro-4'deoxy -
8-norvin-caleukoblastine, dinaciclib, docetaxol, doxetaxel, cyclophosphamide, carmusting,
carboplatin, cisplatin, cryptophycin, cyclophosphamide, cytarabine, dacarbazine (DTIC),
dactinomycin, daunorubicin, decitabine dolastatin, doxorubicmn (adriamycin), etoposide, 5-
fluorouraci, finasteride, flutanmide, hyvdroxyurea and hydroxyurea andtaxanes, ifosfamide,
frarowole, lonidamine, lomustine, MRV 3100, mechlorgthamine (nitrogen mustard), meiphalan,
muivobulin iseihionate, rhizoxin, sertenel] sireplosocin, mutomycin, methotrexate, taxanes,
nilutarmide, olapanb, onapristone, paclitaxel, pemeirexed. predmmustine, procarbazine,
RPRIOO8EL, sehumetinib, stramustine phosphate, tamoxifen, tasonermin, taxol, tretinoin,
visblastine, vincristine, vindesine sulfate, and vinflunine, and pharmaceutically acceptable salts
thereot.

The additional therapeutic agent can be a vascular endothelial growth factor
{(VEGF) receptor inhibitors, including but not limited to. bevacizumab {sold under the trademark
AV ASTIN by Genentech/Roche), axitimb (described in PCT International Patent Publication
No. W(01/002369), Brivanib Alaninate {({8)-({R)-1-{4-{4-Fluoro-2-methyl-1H-indol-S-vioxy}-5-
methvipvrrolo[2,1-1111.2 4 triarin-6-vioxy jpropan-2-v12 -aminopropanoate, also known as
BMS-582664), motesanib (N-{2,3-dihydro-3 3-dimethyl- 1 H-mdol-6-y1}-2-{ {4-
pyridiny lmethyBamino}-3-pyridinecarboxamide. and described in PCT International Patent
Application Publication No. WO02/068470), pasireotide (also known as 50 230, and described
in PCT International Patent Publication No. W02/010192), and sorafenib.

The additional therapeutic agent can be atopoisomerase 1 inhibitor, inchuding but
not limited to, etoposide and teniposide.

The additional therapeutic agent can be an alkylating agent, mchuding but not
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fimited to, 5-azacviidine, decitabine, temozolomide, dactinomyein {(also known as actinomycin-
D, melphalan, aliretanmine, carnmustine, bendamustine, busulfan, carboplatin, lomustine, cisplatin,
chlorambuci, cvclophosphamide, dacarbazine, altretamine, ifoslumide, procarbasne,
mechlorethamine, streptozocin, thiotepa, and pharmaceutically acceptable salts thersof.

The additional therapeutic agent can be an anti-tumor antibiotic, including but not
{rmited to, doxorubicin, bleomycin | daunorubicin hiposomal {(daunorubicin citrate liposome),
mitoxantrone, epirubicin, idarubicin, and mitomycin C.

The additional therapeutic agent can be an antimetabolite, including but not
limnited to, claribine, 5-fluorouracil, 6-thioguanine, cytarabine {also known as arabinosylcytosine
{Ara-(}}, cyviarabine liposomal (also known as Liposomal Ara-C, sold under the tradename
DEPOCYT™), decitabine (sold under the tradename DACOGEN®). hyvdroxyvurea and fludarabine,
floxuridine, cladribine {also known as 2-chlorodeoxyadenosine (2-Cd A}, methotrexate {also
known as amethoptern, methotrexate sodium (MTX}), pemetirexed, and pentostatin,

The additional therapeutic agent can be a retinotd, incloding but not limited to,
alitretinoin, iretinoin, isotretinoin, and bexarotene.

In a specific embodunent, the additional therapeutic agents used with a PD-1
antagonist and an 1114 antagonist are an alkvlating agent and an antimetabolite. In another
specific embodiment, the additional therapeuiic agents used with a PD-1 antagonist and an ILT4
antagonist are carboplaiin and pemetrexed.

8. BMethoeds of Treating Cancer Using a Combination of a2 PD-1 Antagonist, an
L T4 Antagonist, and One or More Chemeotherapentiic agents

In another aspect, provided herein are methods of treating cancer {e.g.. NSCLC)
using a combination of a PD-1 antagomst, an ILT4 antagonist, and one or more additional
chemotherapeutic agents (e g, carboplatin, pemetrexed).

In certain embodiments, the method of treating cancer comprises administering 1o
a human patient in need thereof:

{2} a PDx-1 antagonist;

{b) an I T4 amagonist; and

{c} one or more chemotherapeutic agents.

In some embodiments of various methods described herain, the one or more
chemotherapeutic agents comprise an alkviating agent In other embodiments of various
methods described herein, the one or more chemotherapeutic agents comprise an antimetabolite.

In vet other embodiments of vanous methods described herein, the one or more
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chemotherapeutic agents comprise an alkvlating agent and an antimetabolite. In one
embodiment, the alkvlating agent is carboplatin.  In another embodiment, the antimetabolite is
pemetrexed. In vet another embodiment, the one or more chemotherapeutic agenis comprise an
alkylating agent and an antimetabolite, the alkylating agent 15 carboplatin, and the antimetabolite
is pemetrexed.

in some embodiments, the cancer 13 selected from the group consisiing of
osteosarcoma, rhabdomyosarcoma, neuroblastoma, kidney cancer, leukenua, renal transitional
cell cancer, bladder cancer, Wilm’s cancer, ovarian cancer, pancreatic cancer, breast cancer,
prostate cancer, bone cancer, lung cancer {e.g., NSCLC}, pleural mesothelioma, gasiric cancer,
colorectal cancer, cervical cancer, synovial sarcoma, head and neck cancer, squamous cell
carcinoma, ivmphoma {e. g., diffuse large B-cell lymphoma (DLBCL) or non-Hodgkin
Ivmphoma (NHL}), multiple mveloma, renal cell cancer, retineblastoma, bepatoblastoma,
hepatoceliular carcinoma, melanoma, rhabdoid tumor of the kidney, Fwing's sarcoma,
chondrosarcoma, brain cancer, ghioblastoma, meningioma, primtary adenoma, vestibular
schwannoma, primitive neurcectodermal tumor, medulloblastoma, astrocvtoma, anaplastic
astrocytoma, oligodendroghoma, ependymoma, choroid plexus papilioma, polyevthemia vera,
thrombocythenua, idiopathic myelfibrosis, soft tissue sarcoma, thyroid cancer, endometrial
cancer, and carcinoid cancer.

In certain embodiments, the cancer is metastatic. In some embodiments, the
cancer 1s relapsed. In other embodiments, the cancer i3 refractory. In vet other embodiments,
the cancer is relapsed and refraciory.

i1 one embodiment, the cancer 1s osteosarcoma. In another emmbodiment, the
cancer is rhabdomvosarcoma. In vel another embodiment, the cancer is neuroblastoma. In still
another emmbodiment, the cancer 1s kidney cancer. In one embadiment, the cancer is leukemia
In another embodiment, the cancer is renal transitional cell cancer. In vet another embodiment,
the cancer is bladder cancer. In still another embodiment, the cancer s Wili's cancer. In one
embaodiment, the cancer 13 ovartan cancer. In another embodiment, the cancer is pancreatic
cancer. In vet another embodiment, the cancer ts breast cancer. In sttll another embodimeny, the
cancer is prosiate cancer. In one embodiment, the cancer is bone cancer. In another
embodiment, the cancer is lung cancer. In vet another embodiment, the cancer is NSCLC. In
still another embodiment, the cancer is gastric cancer. In one embodiment, the cancer i3
colorectal cancer. In another embodiment, the cancer i1s cervical cancer. In vet ancther

embodinent, the cancer 1g synovial sarcoma. In still ancther embodiment, the cancer 18 head and
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neck cancer. In one ernbodiment, the cancer 1s squamous cell carcinoma. In another
embodiment, the cancer is lvimphoma. In one embodiment, the cancer is DLBCL. In another
embodiment, the cancer 1s NHL. In vet another embodiment, the cancer 1s mudiiple myeloma.
In still another embodiment, the cancer is renal cell cancer. In one embodiment, the cancer is
retinoblastoma. In another emobodiment, the cancer is hepatoblastoma. o vet another
embodiment, the cancer 18 hepatocellular carcinoma. In stili another embodiment, the cancer is
melanoma. In one ersbodiment, the cancer 1s thabdod tumor of the kidnev. Tn another
embodiment, the cancer is Ewing's sarcoma. In vet another embodiment, the cancer 18
chondrosarcoma. In still another emibodiment, the cancer is brain cancer. In one embodiment,
the cancer is glioblastoma. In another embodiment, the cancer is roeningioma. In yvel another
embodiment, the cancer 13 pituttary adenoma. In still another embodiment, the cancer 18
vestibular schwannoma. In one embodiment, the cancer 19 privoitive neuroectodermal tumor. In
another embodiment, the cancer is medulloblastoma. In vet another embodiment, the cancer is
astrocytoma. In siill another embodiment, the cancer is anaplastic astrocytoma. In one
embodiment, the cancer 1s oligodendroglioma. In another embodiment, the cancer is
egpendymoma. In vet ancther embodiment, the cancer is choroid plexus papilloma. In still
ancther embodiment, the cancer is polveythemia vera. In one embodimend, the cancer is
thrombocythenua, In another embodiment, the cancer 15 1diopathic rayelfibrosts. o yet another
embodiment, the cancer is soft tissue sarcoma. In still another embodiment, the cancer is thyroid
cancer. In one embodiment, the cancer 18 endometrial cancer. In another ersbodiment, the
cancer is carcinoid cancer.

fn one embodirnent, the cancer 1s advanced NSCLC. In another embodiment, the
cancer is non-squamous NSCLC. In vet another embodiment, the cancer is squamous NSCLC.
In another embodiment, the cancer s metastatic NSCLE, In yat another embodiment, the cancer
is relapsed NSCLC. In still another embodiment, the cancer 18 refractory NSCLL . In vet still
another embodiment, the cancer is relapsed and refractory NSCLC,

In certam embodiments, provided heremn 1s a method of treating hang cancer,
comprising adounistering 1o a human patient in need thereof:

{a) a PD-~1 antagonist;

{b) an ILT4 antagonist; and

{c) one or more chemotherapeutic agents.

In some embodiments, provided herein is g method of treating NSCLC,

comprising administering {0 a hurnan patient in need thergof:
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{a} a PD-1 antagonist;

{by an 1L T4 antagonist; and

{¢} one or more chemotherapeutic agents.

in some embodiments, provided herein 1s a method of treating advanced NSCLC,
comprising administering to a8 human patient in need thereof®

{a) a PD-1 antagonist;

{by an ILT4 antagonist; and

{cy one or more chemotherapeutic agents.

fo some embodiments, provided hergin is a method of treating non-squamous
NSCLC, comprising administering to a human patient in need thereof:

{a) a PD-~1 antagonisi;

{b) an [LT4 antagonist; and

{c} one or more chemotherapeutic agents.

{n some embodiments, provided herein is a method of treating squamous NSCLC,
comprising adminstering to a hurnan patient in need thereof:

{a} a PD-1 antagonist;

{t) an ILT4 antagomst, and

{¢) one or more chemotherapeutic agents.

In some embodirpents, provided herein is a method of reating metastatic NSCLC,
comprising administering to a hurpan patient in need thereof:

{a} a PD-1 antagonist;

(b)Y an [LT4 antagomst; and

{c} one or more chemotherapsutic agents.

In some embodiments, provided herein is a method of treating relapsed NSCLC,
comprising administering to a human patient in need thereof:

{ay a PD-1 antagowst;

{(b) an 1L T4 antagonist; and

{¢} one or more chernotherapeutic agents.

In some embodiments, provided herein 1s a method of treating refractory NSCLC,
comprising administening 1o a human patient in need thereof:

{a) a PD-1 antagonist;

(b} an ILT4 antagonist; and

{cy ong or more chemotherapeutic agents.

in some embodiments, provided herein 1s a method of treating relapsed and
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refractory NSCLC, comprising administering 1o a human patient in need thereof:

{a} a PD-1 aniagonist;

{b) an 1L.'T4 antagonist; and

{c) one or more chemotherapeuiic agents.

in some embodiments of varicus methods of treating lung cancer, the one or more
chemotherapeutic agents compnise an alkvilating agent. In other embodiments of various
methods described herein, the one or more chemotherapeutic agents comprise an antimetabolite.
In vei other ernbodiments of various methods described herein, the one or more
chemotherapeutic agents comprise an alkvlating agent and an antimetabolite. In one
embodiment, the alkvlating agent 15 carboplatin.  In another embodiment, the antimnetabolife i3
pernetrexed. In vet another ernbodiment, the one or more chemotherapeutic agents comprise an
alkvlating agent and an antimetabolite, the alkylating agent 1s carboplatin, and the antimetabolite
1s pemetrexed.

in certain embodiments, the method of freating cancer comprises administening to
a human patient in nesd thergofl

{a) a PD-~1 antagonist as disclosed in Section ¥V .2;
{b) an ILT4 antagonist as disclosed in Section V.3, and
(¢} one or more therapeutic agents as disclosed in Section V.4

in certam embodimoents, the PIX-1 antagonist 1 an anti-human PD-1 monoclonal
antibodyv or antigen binding fragment thereof In some embodiments, the anti-human PD-1
monoclonal antibody 1s a2 human antibody. o other embodiments, the anti-human PD-1
moenocional antibody is a humanized antibody .

In certain embodiments, the PI3-1 antagonist is an anti-human PDB-0L1 monoclonal
antibody or antigen binding fragment thereof. In some embodiments,; the anti-human PD-L1
monoclonal antibody ts a human anuibody. o other embodiments, the anti-human PD-L1
monocional antibody is a humanized antibody.

In certain embodirnents, the ILT4 antagonist 1s an anti-human ILT4 monoclonal
antibody or antigen binding fragment thereof. In some embodiments, the anti-human ILT4
monocional antibody is a human antibody. In other embodiments, the anti-human 1L.T4
monoclonal aniibody 1s a humanized antibody.

Thus, in certain embodiments, provided herein 1s a method for treating cancer,

comprising administering 1o a hurnan patient in need thereof:
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{a} ahuman or hurmaniyzed anti-human PD-1 monoclonal antibody or
anfigen binding fragment thereof]

{b) ahuman or humanized anti-humsan 1L T4 moneclonal antibody or
antigen binding fragment thereof]

{c} carboplatin; and

{d) pemetrexed.

in some embodiments, provided herein 1s a method for treating cancer,
comprising administering to a human patient in need thereof”

{a} ahuman antt-human PD-1 monoclonal antibody or antigen binding
fracment thereof

{b} abhuman anti-human 1L.T4 monoclonal antibody or antigen binding
fragment thereot,

{c} carboplatmn; and

{d}) pemetrexed.

In other embodiments, provided herein is a method for treafing cancer,
comprising administering to a hurnan patient in need thereof:

{a) ahumanired anti-human PD-1 monoclonal antibody or antigen
binding fragment thereof,

{v) ahumanized ant-human ILT4 monoclonal untibody or antigen
binding fragment thereof;

{c} carbopiatin; and

{d) pemetrexed.

in one embodiment of various methods provided herein, the anti-human PD-1
monoclonal antibody is pembrolizumab,

In another embodiment of various methods providad herein, the anfi-human PD-1
monoclonal antibody 1s nivolumab.

in another embodiment of varicus methods provided herein, the anti-human PD-1
mounoclional antibody is cermphmab.

In certain embodiments of various methods provided herein, the anti-human ILT4
monoclonal antibody or antigen binding fragroend thereof comprises a Vi, CDR, a Vi CDRZ,
and a VL CDR3 comprising amino acid sequences as set forth in SEQ 1D NQOGS:1, 2, and 3,
respectively, and a Va CDRI, a Vy CDR2Z, and a Vi COR3 comprising amino acid seguences as
set forth in SEQ ID NOS 6, 7, and &, respectively.
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In some emboditnents of various methods provided heren, the anti-human 1L.T4
monoclonal antibody or antigen binding fragment thereof comprises a Vi region comprising an
amingo acid sequence as set forth in SEQ ID NO4, and a Vy region comprising an amino acid
sequence as set forth in SE{Q 1D NGO

3 in other embodiments of various methods provided herein, the anti-human W14
monocional antibody or antigen binding fragment thereof comprises a light chain comprising or
consisting of an amino acid sequence as set forthin SEQ D NG: 3 and a heavy chain comprising
or consisting of an amino acid sequence as set forth in SEQ 1D NO:10.

Thus, in one specific erabodiment of various methods provided herein, the

10 method for treating cancer comprises administering to a human patient in need thereof’
{a) pembrohizumab;
{b) an anti-human T4 monoclonal antibody or antigen binding fragment thereof
that comprises a VL CDRI1, a Vi CDR2, and a V. CIR3 cormprising amino
acid sequences as set forth in SEQ D NOS:1, 2, and 3, regpectively, and a Vi
£5 CDR1, a Vu CDRZ, and a Vi CDR3 comprising anuno acid sequences as set
forth in SEQ TD NOS:6, 7, and &, respectively,

{c} carboplatin; and

{d) pemetrexed.

in one specific ernbodiment of vartous methods provided herein, the method for

20 treating cancer comprises admunistering fo a human patient in need thereot!

{a} nivolumab;

{b} an anti~buman HL.T4 monoclonal antibody or antigen binding fragment thereof

that comprises a Ve CDR1I, a Vo CDRZ, and a V. CDR3 comprising amino

acid sequences as set forth in SEQ D NOS: 1. 2, and 3, respectively, and a Vg

b2
W

CDRI, aVy CDR2Z, and a Vi UDR3 comprising amine acid sequences as set
forth in SEQ 1D NOS:6, 7, and 8, respectively;

{c) carboplatin; and

{d) pemetrexed.

In one specific embodiment of various methods provided heremn, the method for

30 teating cancer comprises admirustering to a hurnan patient 1o need thereol:

(a) cemiplimaly,

{b) an anti-huroan IL.T4 monoclonal antibody or antigen binding fragment thereof
that comprises a Vo CDRI1, a VL CDR2, and a Vi CDR3 comprising amino

acid sequences as set forth in SEQ ID NOS: 1, 2, and 3, respectively, and a Vu
i 3
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CDR1, aVy CDR2, and a Va CDR3 comprising amino acid sequences as set
forth in SEQ ID NOS:6, 7, and 8. respectively;
{¢) carboplatin; and
{d) pemetrexed.
3 in one specific embodiment of vanous methods provided heremn, the method for
{reating lung cancer comprises administering to a human patient in need thereof
{a) pembrohzumab;
{b) an anti-human ILT4 monoclonal antibody or antigen binding fragment thersof
that comprises a V. CDR1, a Vi CDR2, and a V. CDR3 comprising amino
10 acid sequences as set forth in SEQ D NOS:1, 2, and 3, respectively, and a Vy
CDRI, 3 Vu CDRZ, and a Vg CDR3 comprising anuno acid sequences as set
forth in SEQ 1D NOS: 6, 7, and &, respeciively;
{c} carboplaiin; and
{d} pemetrexed.
£5 In one specific embodiment of various methods provided herein, the method for
treating lung cancer comprises administering to 2 human patient in need thereof
{a} nivolumalb;
{by an anti-human IL.T4 monoclonal antibody or antigen binding fragment thereof
that comprises a Ve CDR1, a Ve CDR2, and a3 Vi CRR3 comprising aming
20 acid sequences as set forth in SEQ D NOS: 1, 2, and 3, reapectively, and a Vg
CDR1, a Vi COR2, and a Vi1 CDR3 comprising amino acid sequences as set
forth in SEQ 1D NOS:6, 7, and B, respectively;
{c} carboplatin; and

{d) pemetrexed

25 In one specific embodiment of various methods provided herein, the method for
treating lung cancer comprises administering to a huronan pattent in need thereof:
(o) cemiplimaly,
{b}) an anti-huroan .74 monoclonal antibody or antigen binding fragment thercof
that comprises a Vo COR1, a Vi CDR2, and a VL UDR3 comprising amino
30 acid sequences as set forth in SEQ ID NOS:1, 2, and 3, respectively, and a Vy

CDR1Y, a Vi CDR2, and a Vi CDR3 comprising amino acid sequences as set
forth in SEQ ID NOS:6, 7, and §, respectively,
{c} carboplaiin: and

{d) pemetrexed.
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In one specific embodiment of various methods provided herein, the method for
treating NSCLC comprises administering to a human patient in need thereof’
{a} pembrohzumab;
{b} an anti-human H. T4 monoclonal antibody or antigen binding fragment thereof
3 that comprises a Ve CDRI, a V. CDR2, and a Vo CDR3 comprising amino
acid sequences as set forth 1n SEQ ID NOS: I, 2, and 3, respectively, and a Vu
CDR1, a Vu CDR2, and a Vg CDR3 comprising amino acid sequences as set
forth in SEQ 1D NO8S:6, 7, and &, respectively;
{¢) carboplatin; and
10 (d} pemetrexed.
in one specific embodiment of various methods provided heremn, the method for
treating NSCLC comprises admunistering 1o & human patient in need thergof:
{a) mvolumab;
(b an anti-human IL.T4 monoclonal antibody or antigen binding fragment thereof
£5 that comprises a Vi CDR1, a Vi CDR2, and a V. CDR3 comprising amino
acid sequences as set forth in SEQ ID NOS: 1, 2, and 3, respectively, and a Vg
CDR1, a Vg CDR2, and a Vi CDR3 comprising amino acid sequences as set
forth in SEQ ID NOS:6, 7, and 8, respectively;
{¢) carboplatn; and
20 {d) pemetresed.
in one specific embodiment of various methods provided herein, the method for
trealing NSCLC comprises administering to a human patient in need thereof
{a) cemiplimalb;
(b} an anti-human H.T4 monoclonal antibody or antigen binding fragment thereof

that comprises a Ve, CDR1, a Vi CDR2, and a VL CDR3 comprising amino

b2
W

acid sequences as set forth in SEQ 1D NOS:1, 2, and 3, respectively, and a Vu
CDR1, a Vi CBR2, and a Vi COR3 comprising amino acid sequences as sat
forth 10 SEQ 1D NOS:6, 7, and 8, respectively,
{c} carboplatin; and
30 {d) pemetrexed.
in some embodiments, the NSCLC is advanced NSCLC. In other embodiments,
the NSCLC is non-squamous NSCLC. In certain embodiments, the NSCLC is squamous
NSCLLC. In vet other embodiments, the NSCLC is metastatic NSCLL . In some other

embodiments, the NSCLC is relapsed NSCLC, In still other emmbodiments, the NSCLC 15
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refractory MSCLC. In vet still other embodiments, the NSCLC 1s relapsed and refractory
NSCLC.
6. Dosing and Administration

Further provided herein are dosing regimens and routes of admunustration for

[

treating cancer {e.g., NSCLC) using a combination of a PD-1 antagonist {e.g., an anti-human

D o0

PD-1 monocional antibody or antigen binding fragment thereot), an ILT4 antagonist (e g., an

anti-huran 1L.T4 monoclonal antibody or antigen binding fragment thereof), and one or more

chemotherapeutic agents (e.g., carboplatin, pemetrexed, etc.).

The arti-PH-1 movnoclonal antibedy or antigen binding fragment thereof, the anti-

10 ILT4 monoclonal amibody or antigen binding fragment thereof, carboplatin, and pemetrexed

disclosed herein may be admbustered by cordinuous infusion, or by doses adminstered, e.g,

datly, 1.7 times per week, weekly, bioweekly, trioweekdy, every four weekts, every five weeks,

every 6 weeks, monthiy, bimonthly, guartesly, semiannually, annually, efc. Dosas may he

adimanistered, e g, imravemmsiy, subcutanecusly, topically, orally, nasally, recially,

15 intramuscular intracerebrally, mtraspinally, or by inhalation. In certain embodimenis, the doses
arg administered nravencwsly. In certain embodiments, the doses are adwinistered
subcuitanecusfy. A total dose for a treatment interval v generally at loast 0.0% ug/kg body

Lmore penerally at loast 0.2 pgfke, 0.5 ug/ke 1 ug/ke, 10 pg/ke 100 pglke, 025 mglbg,
g oy more. Proses may also be

20 provided {0 achieve a pre-determaned {arget conceniration of the antibody {e.g., ani-PD-1
antibodyv} or antigen binding fragment thereof i the subject’s serum, suchas 4.1, 0.3, 1, 3, 14,
30,100, 360 ug/mb or more

in some enmvbodiments. the anti-PD-1 monoclonal antibody or antigen binding
frapment thereof s adrministerad subcutaneocusly or intravenously, on a weekly, biwesldy,

25 triweekly, every 4 weeks, every 5 weeks, every & weeks, monthiy, bimonthly, or quarierly basis

an 16, 20, 30, %i‘ O, 200, 300, 400, 500, 1000 or 2300 my/subjecit. In some spee;:iﬁf.‘. methods,
the dose of the anti-PE-1 monoclonal antibody or antigen binding fragment thereo{ is from abou
0.01 rag/kg 1o about SO mg/kg, from about $.05 mg/kg to about 25 mug/kg, from about 0.1 mg/kg
to about 10 mg/ke, from about 0.2 mg/kg to about 2 mg/kg, from about 0.3 mg/ke to about 8

30 mg/ke, from about 0.4 mg/ke to about 7 mg/kg, from about 0.5 mg/kg to about 6 mg/kg, from
about 0.6 mg/kg (o about 5 mg/kg, from about 0.7 mg/kg 1o about 4 mg/ke, from about 0.8
me/kg to abowt 3 mg/ke, from about 0.9 mg/"kg to about 2 me/kg, from about 1.4 mg/kg 1o about

1.5 myg/kg, from about 1.0 mw/kg to about 2.0 myg/ke, from about 1.0 mg/kyg to about 3.0 my/ke,
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from about 2.0 mg/kg io about 4.0 mg/kg. In some speaific methods, the dose of the anti-PD-1
monoclonal antibody or antigen binding fragment thereof is from about 10 mg 1o about 500 mg,
frovo aboul 25 mg to about 500 mg, from about 50 myg (o about 500 mg, fom about 100 mg o
about 500 mg, from about 200 mg to about 500 mg, from about 150 mg to about 250 mg, from
about 175 mg o about 230 mg, from about 200 mg o about 230 mg, from about 150 mg o about
240 mg, from about 175 mg to about 240 mg, from about 200 mg to about 240 mg. In some
embodiments, the dose of the anfi-P13-1 monoclonal antibody or antigen binding fragment
thereof is 30 mg, 75 mg, 100 mg, 125 mg, 150 mg, 175 mg, 200 mg, 225 mg, 240 mg, 250 mg,
300 g, 400 mg, or 300 mg.

in some embodiments, the anti-ILT4 monoclonal antibody or antigen binding
fragment thereol s adrainistered subcutaneousty or intravenoushy, on a weekly, biweskdy,
triweekly, everv 4 weeks, every 5 weeks, every 6 weeks, monthly, birnonthdy, or quarterly basig
at 1 200 80, 80, 100, 200, 300, 400, 500, 8061000, 1604, 2000, or 2300 mg/subject. Tn some
specific methods, the dose of the anti-1LT4 monoclonal anitbody or antigen binding fragment
thereof 1s from about $.01 mg/kg to about 50 mg'kg, from about 0.05 mg/kg to about 25 mg/ke,
from about €. 1 mg/kg to about 10 mg/kyg, from about 0.2 mg/kg to about 9 mg/ky, from about 0.3
mg/kg to about 8 mg/kg. from about 0.4 mg/kg to about 7 mg/ke, from about 0.5 mg/kg to about
6 mg/ke, from about 0.6 mg/kg to about 5 mg/kg, from about 0.7 mg/kg to about 4 mg/kg, from
aboul 0.8 mg/kyg to about 3 my/ke, from about 0.9 mg/ky o abowt 2 my/ke from aboul 1.0
mg/kg to about 1.3 mg/ke, from about 1.0 mg/kg to about 2.0 mg/kg, from aboul 1.0 mg/kg to
about 3.0 mg/kg, from about 2.0 mg/kg t¢ about 4.0 mg/kg. In some specific methods, the dose
of the anti~-1L T4 monoclonal antibody or antigen binding fragment thereof 1s from about 10 mg
to about 2500 mg, from about 25 mg to about 2500 mg, from about 530 mg to about 2560 mg,
fram about 100 myg to about 2300 mg, from about 200 mg to about 2300 mg, from about 300 myg
1o abowt 2000 me, from abowt 100 mg to about 1600 me, from about Z00 myg to about 1000 mg,
from about 300 mg to about 1600 myg, from about 300 mg o about 800 mg, from about 400 mg
to about 800 mg. in some embodiments, the dose of the anti-11. T4 monoclonal antibody or
antigen binding {ragment thereol is 30 yag, 73 mg, 100 mg, 150 mg, 200 mg, 300 mg, 400 mg,

500 mg, 600 mg, 800 mg, 1000 myg, 1600 mg, or 2000 mg.

in some embodiroends, carbopiatin s advunistered suboutaneously or

iravenousiy, on a weelkly, hiweekly, tiweekly, every 4 weeks, every 5 weeks, avery 6 weeks,
monthily, bimonthly, or quarterly basis. ki some specific methods, the dose of carboplatin is

from aboul 100 mg/? to abowt 750 mg/m?, from 200 me/? to about 700 me/m?, from 250
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mg/m? to about 600 mg/m?, from 300 mg/m? to about 500 mg/m?, or from 350 mg/m? to about

o/,

P~

400 mg/m®. In one embodiment, the dose of carboplatin is 200 m 50 mg/ny, 300 mg/m”,

or 360 mg/m?. In one embodiment, the dose of carboplatin is 200 mg/m?. In one embodiment,

the dose of carboplatin 1s 250 mg/m?. In one embodiment, the dose of carboplatin is 300 mg/m’.

[

In one embodiment, the dose of carboplatin is 360 mg/m®. In some specific methods, the dose of
carboplatin is from about AUC 2 to about AUC 7, from AUC 2.5 {0 about AUC 6.5, from AUC
3 to about AUC 6, from AUC 3.5 (o about AUC 3.5, or from AUC 4 1o about AUC 3, Inone
embodiment, the dose of carboplatin is AU 2.5, ALIC 373, AUC 5, or AUC & Inone
embodiment, the dose of carboplatin is AUC 2.3, In one embodiment, the dose of carboplatin is
10 AUC 375 In one embodiment, the dose of carboplalin is AUC 3. In one embodiment, the dose
of carboplatin is AUC 6.

In some emboduments, pemetrexed 18 administered subcutanecsly or

N
Al

intravenousiy, on a weekly, rweekly, tnweekly, every 4 weaeks, eveary § weeks, every 6 weeks,

[0}

s}

monthily, bimonthly, or quarterdy basis. In some specific methods, the dose of pemetrexed is

et
A

from about 100 mg/m’ to about 750 mg/m’, from 200 mg/m” to abowt 700 mg/m’. from 250

mg/m® o about 600 mg/m?, from 300 mg/m? 1o about 300 ma/m?, or from 350 mg/m? to about

400 mg/m?. In one embodiment, the dose of pemetrexed is 200 mg/m?, 250 mg/m?, 375 me/n?,

or 500 mg/m*. In one embodiment, the dose of pemetrexed is 200 mg/m’?. In one embodiment,

the dose of pemetrexed is 250 my/e’. In one embodiment, the dose of pernetrexed is 373 mg/m?®.

20 inone embodiment, the dose of pemetrexed is 500 mg/m?
In some embodiments of various methods described herein, the anti-human PD-1
monocional antibody or antigen binding {ragment thereof 1s pembrolizumab. the human patient
is administered 200 mg, 240 mg, or 2 mg/kg pembrolizumab, and pembrolizumab is

admimstered once every three weeks. In one embodiment, the human patientis administered

b2
W

200 mg pembrolizumab once every three weeks. In one embodiment, the human patient is
admanistered 240 myg pembrolizumab once every three weeks. In one embodiment, the human
patient is administered 2 mg/kg pembrolizumab once every three weeks.

In certain embodiments of various methods described herein, the anti-human PD-
I monocional antibody or antigen binding {fragment thereof s pembrolizumab, the human patient
30 is administered 400 mg pembrolizumab, and pembrolizumab is administered once every six

weeks.

(‘7
JJ

In other embodiments of various methods described herein, the anti-human PD-|

monoclonal antibody or antigen binding fragment thereo{is nivolumab, the huroan patient 1s
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adrministered 240 mg or 3 mg/kg mvolumab, and nivolumab 1s admimstered once every two
weeks. In one specific embodiment, the human patient is administered 240 mg nivolumab once
every two weeks. In one specific embodiment, the human patient 1s adrminisiered 3 mg'kg
nivolumab onee every two weeks. In other embodiments of various methods described herein,
the anti-huroan PI3-1 monocional anttbody or antigen binding fragment thereot is nivolumab, the
human patient is administered 480 mg mvolumab, and nivolumab is administered once every
four weeks.

In vet other embodiments of various methods described herein, the anti-human
P31 monoclonal antibody or antigen binding fragment thereof is cemiplimab, the hurnan patient
is administered 350 mp cemiplimab, and cemiplimab is administered once every three weeks.

in stall other embodiments of various methods described herein, the anfi-human
ILT4 monoclonal antibody or antigen binding {fragment thereof comprises a VL CDRI, a VL
CDR2, and a Vi CDR3 comprising amine acid sequences as set forth in SEQ ID NOS: 1, 2, and
3, respectively, and a Vi CBR1, a Vi CDR2, and a Vi CDR3 comprising amino acid sequences
as set forth in SEQ I3 NOS:6, 7, and 8, respectively, the human patient 1s adomumistered from
about 100 to aboul 1600 mg anti-human ILT4 antibody, and anti-buman IL T4 antibody t¢
admuinistered once every three weeks. in still other embodiments of various methods described
herein, the anti-human [LT4 monoclonal antibody or antigen binding fragment thereof comprises
a Vo CDBRY, a Ve CDR2, and g Vi CDR3 comprising amino acid sequences as set forth in SEQ
IDNOS:, 2, and 3, respectively, and a Vg CDRI, a Ve CDR2, and a Va CDR3 comprising
amino acid sequences as set forth in SEQ 1D NOS:6, 7, and &, respectively, the human patient is
admingstered 100, 200, 300, 400, 800, or 1600 mg anti-human 1L T4 antibody, and anti-human
ILT4 antibody is administered once every three weeks. In one specific embodiment, the human
patient is administered 100 mg anti-human 11,74 antibody once every three weeks. In one
specific embodiment, the human patient 1s admunistered 200 myg anti-haman 1L T4 antibody once
every three weeks. In one specific embodument, the human patient 15 adnunisiered 300 myg anti-
huwman 1L T4 antibody once every three weeks. In one specific embodiment, the human patient is
admimstered 400 mg anti-huroan ILT4 antibody once every three weeks. In one specific
embodiment, the human patient is administered 800 mg anti-human ILT4 antibody once every
three weeks, In one specilic embodiment, the hurnan patient 1s adroirustered 1600 mg andi-
human [LT4 antibody once every three weeks.

In certain ernbodiments of various methods described herein, the human patient is
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admnistered carboplatin at a dosage of AUC from about 2 to about 7 and pemetrexed at a
dosage of from about 200 mg/m?® to about 750 meg/ny’, and carboplatin and pemetrexed are
admimsiered once every three weeks.

in some embodiments of various methods described herein, the human patient 1s
admanistered carboplatin at a dosage of AUC 2.5, AUC 3.75, AUC 3, or AUC 6 and pemetrexed
at a dosage of 250 mg/m?, 375 mg/m®, or 300 mg/m?, and carboplatin and pemetrexed are
administered once every three weeks.

In other embodiments of various methods described herein, the human patient is
administered AUC 3 carboplatin and 300 mg/m?® pemetrexed, and carboplatin and pemeirexed
are administered once every three weeks.

Thus, 1o some embodiments of various methods provided herein, the human
patient 1s admirnistered:

{a) 200 mg. 240 mg, or 2 mg/kg pembrobizumab;

(b) 100, 200, 300, 400, 800, 1000, or 1600 mg an anti-human IL.T4

antibody or anfigen binding fragment thereof that comprises a Vi, CDR1, a

Vi CBR2, and a Vi, CDR3 comprising amino acid sequences as set forth
in SEQ D NOS 1, 2, and 3, respectively, and a Vu CDR1, a Vg CDR2,

and a Vg CDR3 comprising amine actd sequences as sel forth in SEQ ID

WNOS:6, 7, and 8, respectivaly;

{} AUC 5 carboplatin; and

{d) 300 mg/n¥’ pemetrexead;

wherein each of (a}-{d} 15 administered once every threg weeks.

in ceriain embodiments of various methods provided herein, the human patient is

admimistered:
{a) 200 mg pembrolizumab;
¢{b) 300 myg av anti-human ILT4 antibody or antigen binding fragroent
thersof that comprises a Vo CDR1, a Ve CDR2 and a ¥V CDR3
comprising anino acid sequences as set forth 1o SEQ ID NOS: L, 2, and 3,
respectively, and a Vu CDRI1, a Vu CDR2, and a Va CDR3 comprising
amino acid seguences as set forth in SEQ 1D NOS:6, 7, and 8,
respectively;
{¢} AUC § carboplatin: and
{d} 300 mg/ny? pemetrexad;

wherein each of (a)}-{d} 15 adnunistered once every three weeks.
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In certam embodimenis of various methods provided herein, the human patient is
administered:
{a} 240 mg pembrolizumab;
{b} 300 mg an anti-human L T4 antibody or antigen binding fragment
3 thereof that comprises a Ve CDRI, a VL CDR2, and a VL CDR3
comprising aminoe acid sequences as sel forth in SEQ ID NOK: 1, 2, and 3,
respectively, and a Ve CDRY, a Vg CDR2, and a Ve CDR3 comprising
aming acid sequences as set forth in SEQ 1D NOS:6, 7, and &,
respectively;
10 {c} AUC 3 carboplatin; and
{d} 5300 mg/m? pemeirexsd;
wherein each of {a)-{(d) is administered once every three weeks.
in certamn embodiments of vanous methods provided heremn, the human pafient is
administered:
15 {a) 2 mg/kg pembrolizumab;
{b) 300 mg an antt-human 1L T4 antibody or aniigen binding fragment
thereof that comprises a Vi CDR1, a VL CDR2, and a VL CDR3
comprising aminoe acid sequences as sel forth in SEQ ID NOSH, 2, and 3,
respectively, and a Vi CDRY, a Vg CDR2, and a Vi CBR3 comprising
20 amino acid sequences as set forth 1o SEQ 1D NOS:6, 7, and &,
respectively;
{¢} AUC 5 carboplatin; and
{d) 500 mg/m’ pemetrexed;

wherein sach of {a)}-{d) is admunistered once every three weeks

b2
W

In certain embodiments of various methods provided herein, the human patient is

admanistered:

{a} 400 mg pembrolizumab;

{b) 300 myg an anti-human [LT4 antibody or antigen binding fragment

thereof that comprises a Vo CDR1, a Vi CDR2, and a V1. CDR3
30 comprising aminoe acid sequences as set forth in SEQ 1D NOS:1, 2, and 3,
respectively, and a Vi CDR1, a Vu CDR2, and a Vg CDR3 comprising
amino acid sequences as set forth in SEQ D NQOS:6, 7, and 8,
respeciively:

{c)y AUC 5 carboplatin; and
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{d) 500 mg/m’ pernetrexed;
wherein {a) is administered once every six weeks, and each of (b)-{d) 1s
admimsiered once every three weeks.
in certain embodiments of various methods provided herein, the human patient 15
3 admanistered:
{a} 200 mg pembrolizumab;
{b) 800 myg an antt-human {LT4 antibody or antigen binding fragment
thereof that comprises a Vi CDR1, a VL CDR2, and a VL CDR3
comprising amine actd sequences as set forth in SEQ 1D NOS: 1, 2, and 3,
10 respectively, and a Vi CDR1, a Vi CDRZ, and a Vi CDR3 comprising
amino acid sequences as setf forth in SEQ 1D NOS:6, 7, and 8.
respectively;
{c} AUC 5 carboplatin; and
(d) 500 mg/m? pemetrexed;
15 wherein each of {a)-{d) is admirstered once everv three weeks.

In certain embodiments of various methods provided herein, the human patient is

administered:
{a} 240 mg pembrolizumab;
{b) 800 myg an ant-human 1174 antibody or antgen binding fragment
20 thereot that comprises a Ve CDRY, a Vi CDR2Z, and a Vi, CDBR3
comprising amino acid sequences as set forth in SEQ [ NOS:'1, 2, and 3,
respectively, and a Vi CDRI, a¥Va CORZ, and a Vy CBR3 comprising
amino acid seguences as set forth in SEQ ID NOS:6, 7, and 8,
respectively:
25 {c} AU 5 carboplatin; and
(d) 300 mg/m’ pervetrexed;
whereint each of {a)-{d) is administered once everv three weeks,
In certain embodiments of various methods provided herein, the human patient is
administered:
30 {2} 2 mg/kg pernbrolizumab;

{b) 300 mg an anti-human ILT4 antibody or antigen binding fragment
thereof that comprises a Vi, CDRI, a VL CDRZ, and a Vi CIDR3
comprising aming acid sequences as sel forth in SEQ 1D NOS: 1, 2, and 3,

respectively, and a Vi CDRI. a ¥V CDRZ, and a Vi CDR3 comprising
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amine acid sequences as set forth in SEQ 1D NOS:6, 7, and 8,
respectively:
{c} AUC 3 carboplatin; and
{d} 500 mg/n¥’ pemetrexad;
wherein each of (a)-(d) is adowmstered once every three weeks.
in ceriain embodiments of various methods provided herein, the human patient 1s
adminstered:
{a} 400 mg pembrolizumab;
(b} 800 mg an anti-human .74 antibody or antigen binding fragroent
thereof that comprises a Vo CDR1, a VL CDR2, and a VL CDR3
comprising amino acid sequences as set forth 10 SEQ D NOS: 1, 2, and 3,
respectively, and a Va CDR1, a Vi CDRZ, and a Vu CDR3 comprising
amino acid seqguences as set forth in SEQ D NOK:6, 7, and 8,
respectivaly,;
{c} AUC 3 carboplatin; and
{d} 500 mg/m? pemetrexad;
wherein {a) is administered once every six weeks, and cach of (b)-(d} is
administered once every threg weeks.
in some embodimnents, at least one of the therapeulic agents (e g, the ani-PD-1
monoclonal antibody or binding fragment thereof, the anti-1L T4 monoclonal antibody or binding
{fragment thereof, carboplatin, or pemetrexed) in the combination therapy is administered using
the same dosage regimen {dose, frequency, and duration of treatment} that 1s tvpically emploved
when the agent is used as monotherapy for ireating the same condition. In other embodiments,
the patient receives a lower total amount of at least one of the therapeutic agents {e.g., the anti-
PD-1 monocional antibody or binding fragment thereof, the anti-1L. T4 monocional antibody or
binding fragmeunt thersof, carboplatin or pemeirexed} in the combinaiion therapy than when the
agent is used as monotherapy, e g., smaller doses, less frequent doses, and/or shorter treatment
duration,
A combination therapy disclosed herein may be used prior to or following surgery
1o remove a tumor and may be used prior to, during, or after radiation treatment.
In some embodiments, a combination therapy disclosed hevein is adiministered to
a patient who has not previously been treated with a therapeutic agent, 7.¢., is treatment-naive. In
other embodimenis, the combination therapy 1s administered to a patient who fatled to achieve a

sustained response after prior therapy with a therapeutic agent. i e.. is {reatment-experienced.
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The therapeutic combination disclosed herein may be used m combination with
one or more other active agents, including but not limited to. other anti-cancer agents that are
used in the prevention, reatment, control, amelioration, or reduction of nisk of a particular
disease or condition {e.g., cancer). Such other active agents may be administered, by a route and
n an amount conwnonly used therefor, conteraporsneously or sequeniially with a therapeutic
combination of the present disclosure.

The one or more addifional active agents may be co-admimstered with the anti-
PD-1 monoclonal antibody or antigen binding fragment thereof. the anti-ILT4 monoclonal
antibody or antigen binding fragment thereof. carboplatin, or pemeirexed. The additional active
ageni(s) can be adminisiered in a single dosage form with one or more co-administered agend
selected from the anti-PD-1 monoclonal antibody or antigen binding fragment thereof, the antt-
ILT4 monoclonal antibody or antigen binding fragment thereof, carboplatin, and pemetrexed.
The additional active agent(s) can also be adnunistered in separate dosage form(s) from the
dosage forms containing the anti-PD-1 monoclonal antibody or antigen binding fragment
thereof, the anii-ILT4 monoclonal antibody or antigen binding fragment thereof, carboplatin, or
pemetresed.

7. Kits

In still another aspect, provided herein are kits comprising a PD3-1 antagomist
{e.g., an anii-PD-1 monoclonal antibody or antigen binding fragment thereo{}, an 1LT4
antagomst {e.g., an anti-iL T4 monoclonal antibody or antigen binding {ragment thereot),
carboplatin, and pemetrexed, packaged into suitable packaging material. A kit optionally
mncludes a label or packaging msert that include a description of the components or instructions
for use in vitro, in vive, or ex vive, of the componenis therein.

In some embodiments, the kit comprises

{a) an anti-human PD-1 monocional antibody or antigen binding fragment
thereof;

{b) an anti-human IL'T4 monocional antibody or antigen binding fragment
thereof

{c) carboplatin; and

{d) pemetrexead.

In certain embodiments, the kit further comprises instructons for administering o
a human patient the anti-human PU-1 monocional antibody or anfigen binding fragment thereot,
the anti-human [L.T4 monoclonal aniibody or antigen binding fragrment thereof, carboplatin, and

pemetrexed.
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In one emboediment, the kit comprises: (a) a dosage of an anti-PD-1 monoclonal
antibodyv or antigen binding fragment thereof] {(b) a dosage of an anti-ILT4 monoclonal antibody
or ardigen binding fragment thereol] {¢) a dosage of carboplatin; (d) a dosage of permetrexed; and
{e) instructions for administering {o a human patient the anti-human PD-1 monoclonal antibody

5 orantigen binding fragment thereof, the anti-human 1L T4 roonoclonal antibody or aniigen
binding fragment thereof, carboplatin, and pemeirexed.

In some embodiments, the anti-PD-1 monoclonal antibody or antigen binding
fragment thereof is pembrolizumab. In some embodiments, the anti-PD-1 monoclonal antibody
or antigen binding fragment thereof1s nivolumab. n some embodiments, the anti-PD-1

10 monoclonal antibody or antigen binding fragment thereof is cemiplimaby.

in one embodument, the kil coroprises: {a) a dosage of 200, 240, or 400 mg
pernbrolizumab; (b} a dosage of 100, 200, 360, 400, 800, 1000, or 1600 mg anti-human ILT4
monocional antibody or antigen binding fragment thereof that comprnises a Vi, CDRI1, a Vi
CDR2_ and a3 Vo CDR3 comprising amino acid sequences as set forth in SEQ ID NOS:1, 2, and

15 3, respectively, and a Vo CDR1Y, a Vi CDR2, and a Vi CBR3 comprising amainoe acad sequences
as set forth in SEQ IDNGS: 6, 7, and 8, respectively; {¢) a dosage of AUC 3 carboplatin; {d} a
dosage of 300 mg/m’ pemetrexed; and (e} instructions for administering to a human patient the
anti-human PD-1 monoclonal antibody or antigen binding fragment thereof, the anti-human
174 monoclonal aniibody or antigen binding fragmernd thereof, carboplating, and pemetrexed.

20 in another embodiment, the kit comprises: (a) a dosage of 200 mg
pembrolizumab: (b} a dosage of 400 mg anti-huwman ILT4 monoclional antibody or antige
binding fragment thergof that comprises a Ve CDR1, a VL CDR2Z, and a V. COR3 comprising
amino acid sequences as set forth in SEQ ID NOS: 1, 2, and 3. respectively, and a Va CDRI1, a

Yy CHR2 and a Va CDR3 comprising anuno acid sequences as set forth in SEQ D NOS.6,

~J

b2
W

and 8, respactively; (¢) a dosage of AUC 5 carbopiatin; (d) a dosage of 500 mg/m” pemetrexad;
and (e} insiructions for adnunistering to a human patient the anti-hursan PD-1 monoclonal
antibody or antigen binding fragment thereot, the anti-human 1L T4 monoclonal antibody or
antigen binding {ragment thereof, carboplatin, and pemetrexed.

In another embodiment, the kit comprises: (a} a dosage of 240 mg
30  pembrolizumab: (b) a dosage of 400 myg anti-human 1L T4 monoclional antibody or antigen
binding fragment thereof that comprises a Ve CDR1, a VL CDRZ, and a Vo COR3 comprising
amino acid sequences as set forth in SEQ 1D NOS: 1, 2, and 3, respectively, and a Vg CDRI, a
Vi CBR2, and a Vi CDR3 comprnsing amino acid sequences as sel forth in SEQ 1D NGS:6, 7,

and 8, respectively; (¢} a dosage of AUC 5 carboplating (d) a dosage of 500 mg/m? pemetrexed;
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and (e} msiructions for adminisiering to a human patient the anti-human PDB-1 monoclonal
antibody or antigen binding fragment thereof, the anti-human ILT4 monoclonal antibody or
antigen binding fragment thereo!l, carboplatin, and pemetrexed.

in another embodiment, the kit comprises: {a} a dosage of 400 mg
pembrolizumab: (b) a dosage of 400 mg anti-human L. T4 monoclonal antibody or antigen
binding fragment thereof that comprises a Vo CER1, a VL CDR2, and a V. CDR3 comprising
amino acid sequences as set forth in SEQ ID NOS: 1, 2, and 3, respeclively, and a Vi CDR1, a
YVu CDR2, and a Vg CDR3 comprising amino acid sequences as set forth in SEQ 1D NOS:6, 7,
and 8, respectively; {¢) a dosage of AUC 3 carbopiating {d) a dosage of 300 mg/m? pemetrexed;
and {e} instructions for administering to a lnuman patient the anti-human PD-1 monocional
antibody or antigen binding fragment thereof, the anti-human 1L 14 monoclonal antibody or
antigen binding {ragment thereof] carboplatin, and pemetrexed.

in another embodiment, the kit compnses: (a) a dosage of 200 mg
pembrolizumab; (b) a dosage of 860 myg anti-human 1L T4 monoclonal antibody or antigen
binding fragroent thereof that comprises a Vo, CDR1Y, a V. CDR2, and a V. CDR3 comprising
aming acid sequences as set forth in SEQ IR NOS: 1, 2, and 3, respectively, and a Vu CDR1, a
Vi CBOR2, and & Vu CDR3 comprising amino acid sequences as set forth in SEQ ID NOS:6, 7,
and 8, respectively; (¢} a dosage of AUC 5 carboplating () a dosage of 500 mg/m’ pemetrexed:
and (e} insiructions for admirgsiering Lo a lumnan patient the anu-human PD-1 monoclonal
antibody or antigen binding fragment thereof, the anti-human .14 monoclonal antibody or
antigen binding fragment thereof, carboplatin, and pemetrexed.

in another embodiment, the kit comprises: (a) a dosage of 240 mg
pembrolizumab; (b) a dosage of 800 mg anti-human ILT4 monoclonal antibody or antigen
binding fragment thereof that comprises a Vo CDRY, a VL CDR2, and a2 Vi CDR3 comprising
amino acid sequences as set forth in SEQ D NOS: 1, 2, and 3, respectively, and a Vi CDRI1, a
Vi CDR2, and a Vy CDR3 comprising amino acid sequences as set forth in SEQ D NOS:6, 7,
and ¥, respectively; {¢) a dosage of AUC § carbopiatm; (d) a dosage of 500 mg/m’ pemetrexed;
and {e} instruchions for admirustering to g human patent the anti-human PD-1 monoclonal
antibody or antigen binding fragment thereof, the anti-human ILT4 monocional antibody or
antigen binding fragment thereof, carboplatin, and pernetrexed.

in another embodiment, the kit comprises: (a) a dosags of 400 myg
pembrolizumab; (b) a dosage of 800 g anti-human ILT4 monoclonal antibody or antigen
binding fragment thereo{ thal comprises a VL CDR1, a Ve €{DR2, and a Vi CDR3 comprising

amunoe acid sequences as set forth i SEQ I NOS:H, 2, and 3, respectively, and a Vu CDRI1, a

CA 03162311 2022-6-17



et
A

20

b2
W

30

WO 2021/126906 PCT/US2020/065208

Vi CDR2, and a Vy CDR3 comprising amino acid sequences as set forth in SEQ TR NGS:6, 7,
and R, respectively: (¢} a dosage of AUC 3 carboplatin; (d) a dosage of 500 mg/m? pemetrexed:
and {e} inslructions for adminislering Lo a human patient the anu-human PD-1 monoclonal
antibody or antigen binding fragment thereof, the anti-human 1L T4 monocional antibody or
antigen binding fragment thereof, carboplatin, and pemetrexed.

in some embodiments, the kit comprises means for separately retaining the
components, such as a container, divided bottle, or divided foil packet. A kit of this disclosure
can be used for administration of different dosage forms, for example, oral and parenteral, for
administration of the separate compositions at different dosage intervals, or for titration of the
separate compositions against one another.

8. Uses of a Therapeutic Combination for Treating Cancer

In still another aspect, provided herein are uses of a therapeutic combination for
treating cancer {¢.g¢ . NSCL{) in a human patient, wherein the therapesutic combination
comprises:

(a) a PD-1 antagonist;

(b} an ILT4 antagonist; and

{c} one or more chemotherapeutic agents.

In some embodiments of varicus methods described herein, the one or more
chemotherapeutic agents comprise an atkyviaung agent. In other embodiments of various
methods described herein, the one or more chemotherapeutic agents comprise an antimetabolite.
In vet other embodimenis of various methods described herein, the one or more
chemotherapeutic agents comprise an alkvlating agent and an antimetabolite. I one
embodiment, the alkviating agent is carboplatin.  In another embodiment, the antimetabolite 15
pemetrexed. T vet another embodiment, the one or more chemotherapeutic agents comprise an
alkvlating agent and an antimetabolite, the alkyliating agent is carboplatin, and the antimetabolite
is pemetrexed.

in some embodiments, the cancer s selected from the group consisting of
asteosarcorna, thabdomy osarcoma, neuroblastoma, kidney cancer, leukenua, renal transitional
celi cancer, bladder cancer, Wilm’™s cancer, ovarian cancer, pancreatic cancer, breast cancer,
prostate cancer, bone cancer, lung cancer {e.g., NSCLC), plewral mesothelioma, gastric cancer,
colorectal cancer, cervical cancer, synovial sarcoma, head and neck cancer, squamous celi
carcinoma, fiymphoma {e. g., diffuse large B-cell lymphoma (DLBCL) or non-Hodgkin
hvmphoma (NHL)), multiple myeloma, renal cell cancer, retinoblastoma, hepatoblastoma,

hepatocellular carcinoma, melanoma, rhabdoid tumor of the kidney, Ewing's sarcoma,
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chondrosarcoma, brain cancer, ghoblastoma, memingioma, pitaitary adenoma, vestibular
schwannoma, primitive neuroectodermal tumor, medulloblastoma, astrocvioma, anaplastic
aslrocyloma, oligodendroghoma, ependymoms, choroid plexus papilloma, polyeyvthemia vera,
thrombocvthenua, idiopathic myelfibrosis, soft tissue sarcoma, thyroid cancer, endometnal
cancer, and carcnoid cancer.

In certain embodiments, the cancer is metastatic. In some embodiments, the
cancer is relapsed. In other embodiments, the cancer i3 refractory. In vet other embodiments,
the cancer is relapsed and refractory.

in one embodiment, the cancer 1s osteosarcoma. In another embodiment, the
cancer is rhabdomyosarcoma. In vel ancther embodimeni, the cancer is newoblastoma. In still
another embodiment, the cancer 1s kidney cancer. In one embodiment, the cancer 1s leukemia.
In another embodiment, the cancer is renal transitional cell cancer. In yvet another embodiment,
the cancer 1s bladder cancer. In still another embodiment, the cancer s Wilm’s cancer. In one
embodiment, the cancer is ovarian cancer. In another embodiment, the cancer ig pancreatic
cancer. In yet another embodiment, the cancer is breast cancer. In still another embodiment, the
cancer is prosiate cancer. In one embodiment, the cancer is bone cancer. In another
embodiment, the cancer is lung cancer. In vel another embodiment, the cancer is NSCLC. In
still another embodiment, the cancer 1s gasine cancer. In one embodiment, the cancer is
colorectal cancer. In another embodiment, the cancer is cervical cancer. In yvet another
embodiment, the cancer 1s synovial sarcoma. In still another emnbodiment, the cancer 1s head and
neck cancer. In one embodiment, the cancer is sguamous cell carcinoma. In another
embodiment, the cancer 15 lvimphoma. In one embodiment, the cancer is DLBCL. In another
embodiment, the cancer is NHL. In vet another embodiment, the cancer 1s multiple myeloma.
In still another embodiment, the cancer is renal cell cancer. In one embodiment, the cancer s
retinoblastoma. In another embodiment, the cancer is hepatoblastoma. In vet another
embodiment, the cancer is hepatoceliular carcinoma. In still another embodiment, the cancer is
melanoma. In one embodiment, the cancer 15 rhabdoid tumor of the kidney. In another
embodiment, the cancer is Ewing's sarcoma. In vet another emibodiment, the cancer is
chondrosarcoma. In still another embodiment, the cancer is brain cancer. In one embodiment,
the cancer is glicblasioma. In another embodiment, the cancer is meningioma. In vet another
embodiment, the cancer is pituitary adenoma. In stll another embodiment, the cancer 18
vestibular schwannoma. In one embodiment, the cancer is primitive neuroectodermal tumor. In
another ermmbodiment, the cancer is medidlioblastoma. In yvet another embodiment, the cancer is

astrocytoma. In still another embodiment, the cancer is anaplastic astrocytoma. In one

57

CA 03162311 2022-6-17



10

et
A

20

b2
W

30

WO 2021/126906 PCT/US2020/065208

embodiment, the cancer 15 oligodendroghoma. Tn another embodiment, the cancer 13
ependymoma. In vet another embodiment, the cancer is choroid plexus papilloma. In still
another embodiment, the cancer 18 polyvevihenna vera. In one embodiment, the cancer is
thrombocvthenua. In another embodiment, the cancer s idiopathic myelfibrosia. In vet another
embodiment, the cancer 15 soft fissue sarcoma. In still another embodument, the cancer 15 thyvroid
cancer. In one embodiment, the cancer 15 endometrial cancer. In another embodiment, the
cancer 1s carcinoid cancer.

In one embodiment, the cancer 15 advanced NSCLC. In ancther embodiment, the
cancer is non-squamous NSCLC. In vet another embodiment, the cancer is squamous NSCLC.
In another embodiment, the cancer is metasiatic NSCLC, In vel another emboditnent, the cancer
1s relapsed NSCLC. In still another embodiment, the cancer 1s refractory NSCLC, Inyet sull
another embodiment, the cancer is relapsed and refractory NSCLC.

in one embodiment, provided herein 15 use of a therapeutic combination for
treating hung cancer in a human patient, wherein the therapeutic combination comprises:

(a) a PD-1 antagonist;

(b} an ILT4 antagonist; and

{c} one or more chemotherapeutic agents.

In some embodiments, provided herein is use of a therapeutic combination for
treatimg NSCLC 1n a humpan patient, wherein the therapeulic combinaiion comprises:

{a} a PD-~1 antagonisi;

{b) an [LT4 antagonist; and

{c} one or more chemotherapeutic agents.

{n other embodiments, provided harein is use of a therapeuiic combination for
treating advanced NSCLC in a human patient, wherein the therapeutic combination comprises:

{a} a PD-1 antagonisi;

(by an IL7T4 autagomst; and

{c} one or more chemotherapeutic agents.

in yet other emboduments, provided herein is use of g therapeutic combination for
treating non-squamous NSCLC mn a human patient, wherein the therapewtic combination
COMPTises:

{a) a PD-1 antagownist;

(b} an ILT4 antagonist; and

{c} one or more chernotherapeutic agents.
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In yet other embodiments, provided herein 1s use of a therapeutic combination for
treating sguamous NSCLC in a human patient, wherein the therapeutic combination comprises:
{a} a PD-1 aniagonist;
{b) an ILT4 antagonist; and
3 {c) one or more chemotherapeuiic agents.
in one embodiment, provided herein is use of a therapeutic combination for
treating metastatic NSCLC in a human patient, wherein the therapeutic combination comprises:
{a} a PD-~1 antagonist;
{b) an L T4 antagonist; and
10 {c) one or more chemotherapeutic agents.
in soroe embodiments, provided herein 1s use of a therapeutic combination for
treating relapsed WNSCLC in a2 human patient, wherein the therapeatic combination comprises:
{a} aPD-1 antagorst;
(b} an 1L T4 antagonist; and
£5 {c} one or more chemotherapeutic agents.
In other embodirments, provided herein is use of a therapeutic combination for
treating refractory NSCLC in a human patient, wherein the therapeutic combination comprises:
{a) a PD-1 antagonist;
(b} an 1L T4 antagomst; and
20 {c) ong or more chemotherapeutic agents.
in yet other embodiments, provided herein is use of a therapeutic combination for
trealing relapsed and refractory NSCLC 1 a human patient, wherein the therapeutic combmation
comprises:

{1} a PD-~1 antaponist;

b2
W

{b) an [LT4 antagonist; and

{c) one or more chemotherapeutic agents.

in stilf other embodiments, provided herein s use of a therapeutic combination for
treating cancer, wherein the therapeutic corbination coroprises:

{a} an anti-human PD-1 monoclonal antibody or antigen binding fragment thereof
30 disclosed in Section V.2
(b} an anti-human ILT4 monoclonal antibody or antigen binding fragment thereof
disclosed in Section V.3; and

{cy ong or more therapeulic agents disclosed in Section V 4.
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In some embodirnents of various uses of a therapeutic combination for treating
cancer, the cne or more therapeutic agents comprise an alkvlating agent. In other embodiments
of various uses described herem, the one or more therapeutic agents comprise an antimetabolite,
In vet other embodiments of various uses described herein, the one or more therapentic agents
comprise an alkyvlaiing agent and an antimetabolte. In one embodiment, the atkviating agent is
carboplatin. In another embodiment, the antimetabolite is pemetrexed. In vet another
embodiment, the one or more therapeutic agents comprise an alkylating agent and an
antimetabolite, the alkylating agent i1s carboplatin, and the antimetabolite is pemetrexed.

In certain embodiments, the P31 antagonist 15 an anti-human PD-1 monocional
antibody or antigen binding fragment thereol In some embodiments, the anti-human PD-1
monoclonal antibody 15 a human antibody. In other embodiments, the antt-human FD-1
monoclonal antibody 15 a lnmnamzed antibody.

In certain embodiments, the PIX-1 antagonist 1s an anti-human PD-L1 monoclonal
antibody or antigen binding fragment thereof In some embodiments, the anti-human PD-L1
monocional antibody 1s 2 human antibody.  In other embodiments, the anti-human PD-L1
monocional antibody s a humamzed antibody.

in certain embodiments, the 1L T4 antagonist 1s an anti-human 1ILT4 monoclonal
antibody or antigen binding fragment thereof. In some embodiments, the anti-human 1L.T4
rnonoclonal antibody is a human antbody. In other embodiments, the anti-huroan 1114
monoclonal antibody 13 a humanized antibody.

In some embodiments of various uses provided herein, the anti-PD-1 monoclonal
antibody or antigen binding fragment thereot 1s pembrolizumab. In some embodiments of
various uses provided herein, the anti-PD-1 monodional antibody or antigen binding fragment
thereof 1 nivolumab. In sorme embodiments of various uses provided herein, the anti-PD-1
monoclonal antibody or antigen binding fragment thereof is cemiplimab.

fn certamn embodiments of vanous uses provided herein, the anti-hurman ILT4
monocional antibody or antigen binding fragment thereof comprises a Ve CDOR1, a Vi CDRZ,
and a Vi, CDR3 comprising anuno acid sequences as set forth in SEQ D NOS:1, 2, and 3,
respectively, and a Va CDR1, a Vu CDR2, and a Vi CDR3 comprising amino acid sequences as
set forth in SEQ 1D NOS:4, 7, and &, respectively.

In some embodiments of various uses provided herein, the anti-human 1174
monocional antibody or antigen binding fragment thereof comprises a Vi region comprising an
amino acid sequence as set forth in SEQ ID NG44, and a Vy region comprising an aming acid

sequence as set forth m SEQ 1D NGO,
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In other embodiments of various uses provided herein, the anti-homan 1L T4
monoclonal antibody or antigen binding fragment thereof comprises a light chain comprising or
consisting of an anino acid sequence as sei forth in SEQ 1D NG:5 and a heavy chain comprising
or consisting of an anuno acid sequence as set forth m SEQ 1D NG 10,

3 Thus, in one specific embodirnent, provided hevein is use of g therapeutic
combination for treating cancer, wherein the therapeutic combination comprises:

{a) pembrohzumab;

{b) an anti-human ILT4 monoclonal antibody or antigen binding fragment thersof

that comprises a V. CDR1, a Vi CDR2, and a V. CDR3 comprising amino

10 acid sequences as set forth in SEQ ID NOS:1, 2, and 3, respectively, and a Vy
CDRI, 8 Vu CDRZ, and a Vg CDR3 comprising anuno acid sequences as set
forth in SEQ 1D NOS: 6, 7, and &, respeciively;

{c} carboplaiin; and

{d} pemetrexed.

£5 In one specific embodiment, provided herein is use of a therapeutic combination
for treating cancer, wherein the therapeutic combination comprises:

{a} nivolumalb;

{by an anti-human IL.T4 monoclonal antibody or antigen binding fragment thereof

that comprises a Ve CDR1, a Ve CDR2, and a3 Vi CRR3 comprising aming

20 acid sequences as set forth in SEQ D NOS: 1, 2, and 3, reapectively, and a Vg
CDR1, a Vi1 COR2, and a Vi1 CDR3 comprising amino acid sequences as set
forth in SEQ 1D NOS:6, 7, and B, respectively;

{c} carboplatin; and

{d) pemetrexed

25 In one specific embodiment, provided hersin is use of a therapeutic combination
for treating cancer, wherem the therapeutic combination comprises:
(o) cemuplimal,
{b) gn anti-human 1. T4 monoclonal antibody or antigen binding fragment thereof
that comprises a Vo COR1, a Vi CDR2, and a VL UDR3 comprising amino
30 acid sequences as set forth in SEQ ID NOS:1, 2, and 3, respectively, and a Vy

CDRI aVy CDR2
forth in SEQ ID NOS:6, 7, and §, respectively,

ard a Vi COR3 comprising amino acid sequences as set

>

{c} carboplaiin; and

{d) pemetrexed.

61

CA 03162311 2022-6-17



b2
W

30

WO 2021/126906 PCT/US2020/065208

In one specific embodiment, provided herein 1s use of a therapeutic combination

for treating hung cancer, wherein the therapeutic combination comprises:

{a} pembrohzumab;

{b} an anti-human H. T4 monoclonal antibody or antigen binding fragment thereof
that comprises a Ve CDRI, a Ve CDR2, and a Vi CDR3 comprising aming
acid sequences as set forth in SEQ ID NOS! 1, 2, and 3, respectively, and a Vi
CDR1, a ¥Vu CDR2, and a Vg CDR3 comprising amino acid sequences as set
forth in SEQ 1D NO8S:6, 7, and &, respectively;

{¢) carboplatin; and

(d} pemetrexed.

in one specific embodiment, provided herein is use of a therapeutic combination

for freating hung cancer, wherein the therapeutic combination comprises:

{a) mvolumab;

(b an anti-human 1L T4 monoclonal antibody or antigen binding fragment thereof
that comprises a Vo CDR1, a Vi CDR2, and a V. CDR3 comprising amino
acid sequences as set forth in SEQ ID NOS: 1, 2, and 3, respectively, and a Vg
CDR1, a Vg CDR2, and a Vi CDR3 comprising amino acid sequences as set
forth in SEQ ID NOS:6, 7, and 8, respectively;

{¢) carboplatn; and

{d) pemetresed.

in one specific embodiment, provided herain is use of a therapeutic combination

for treating hung cancer, wherein the therapeutic combmmation comprises:

{a) cemiplimalb;

(b} an anti-human H.T4 monoclonal antibody or antigen binding fragment thereof
that comprises 3 Ve, CDR1, a Vi CDR2, and a VL CDR3 comprising amino
acid sequences as set forth in SEQ ID NOS 1, 2, and 3, respectively, and a Vu
CDR1, a Vi CBR2, and a Vi COR3 comprising amino acid sequences as sat
forth 10 SEQ 1D NOS:6, 7, and 8, respeciively;

{c} carboplatin; and

{d) pemetrexed.

in one specific embodiment, provided herein is use of a therapeutic combination

for treating NSCLC, wherein the therapeutiic cornbination comprises:

{a) pembrohsumab;
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{b} an anti~human IL.T4 monoclonal antibody or antigen binding fragment thereof
that comprises a Ve CDRI, a Vo CDR2, and a Vi CDR3 comprising amino
acid sequences as setl forth in SEQ ID NOS: 1, 2. and 3, respectively, and a Vi
CDR1I, a Vg CDBR2Z, and a Vi CDR3 comprising amine acid sequences as set
forthin SEQ ID NOS:6, 7, and 3, respectively;

{c) carboplatin; and

{d) pemetrexed.

In one specific embodiment, provided herein 13 use of a therapeutic combination

for weating NSCLC, wherein the therapeutic combination comprises;

(&) nivolumab;

{b) an anti-huroan .74 monoclonal antibody or antigen binding fragment thereof
that comprises a Ve CBRI, a VL CDR2, and a Vi, UDR3 compnising amino
acid sequences as set forth in SEQ ID NOKS:1, 2, and 3, respectively, and a Vi
CDRI, a Vi CDR2, and a Vi CDR3 comprising amino acid sequencas as gat
forth 1n SEQ ID NOS:6, 7, and 8, respectively,

{c) carboplatin; and

{d} pemetrexed.

In one specific embodiment, provided herem 1s use of a therapeutic combination

for reating NSCLC, wherein the therapeutic combination comprises:

{a} comiplirnab;

{b} an anti-human .14 monoclonal antibody or antigen binding fragment thereof
that comprises a Vo CDRI, a Ve CDR2, and a V. CI¥R3 cormprising amino
acid sequences as set forth in SEQ ID NOS! 1, 2. and 3, respectively, and a Vu
CDR1T, aVu CDR2, and a Vi CDR3 comprising annno acid sequences as set
forth in SEQ 1D NOS: 6, 7 and &, respectively;

{c) carboplatin; and

(d} pemetrexed.

in some embodiments, the NSCLC is advanced NSCLC. In other embodiments,

the NSCLC is non-squamous NSCLC, In certain embodiments, the NSCLC i3 squamous
NSCLLC, fn vet other embodimenis, the NSCLC is metastatic NSCLC. In sorpe other
embodiments, the NSCLC is relapsed NSCLC. In still other embodiments, the NSCLC 15
refractory NSCLC, Invet still other embodiments, the NSCLC is relapsed and refractory
NSCLC.
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A number of embodiments of the invention have been described. TE will be
understoond that various modifications mayv be made without departing from the spinit and scope
of the invention. It will be further understood that each embodiment may be combined with one
or more other embodiments, to the extent that such a combination is consistent with the
description of the embodirvents.

VI, EXABMPLES

The examples in this section (section VI are offered by way of dlustration, and
not by way of limitation.

6.1  Example 1: Clinical Trial of Administering an Anii-PD-1 Antibedy in

Combination with an Anii~-FL T4 Antibody, or in Combination with an Anti-

§L.74 Antibody, Carboplatin, and Pemetrexed in NSCLT Patients

A phase 1 open label, multi-arm, multi-center study of an anti-1L.T4 antibody
{“MK-48307) as monotherapy or in combimation with pembrolizumab for participants with
advanced solid turors has been ongoing (INCTO3564691 3,

At the time of the May 10, 2019 data cutoff, a total of 51 participants had
received at least 1 dose of MEK-4830. In the ongoing MK-4830 monotherapy phase, ME-4830
maonotherapy had reached the maximum planned dose level of 1600 mg. In the ongoing MK-
4830 plus pembrolizumab combimation phase, ME-~4830 dose level had reached a maximum
dose of 800 my.

The target dose himuting toxicity (LT} rate was not reached in any of the cohorts
and the maximum tolerated dose (MTD) was not defined.

Of the total S1 treated participanis, preflimanary data showed that 26 (51%) had
one or more drug-related AEs, the majority of which were Grade 1. The most common study-
drug related AFs in all participants were arthralgia (3 8%), fatigue (9 8%). decreased appetite
{7.8%), diarrhea (7.8%:), and pruritus (7 8%} There was one episode of iransient Grade 3 blood
pressure increase at the 1600 g dose level in the MK-4830 monotherapy cohori. There were no
Grade 4 or 5 drug-related AEs or SAEs.

Based on the preliroinary data, an expansion phase in specific indications {e.g.,
NSCLC) is incorporated to support the study. FEG. 1 illustrate a schema of the NSCLC trial
design. Arm E is to test the combination of 800 mg MK-4830 and 200 mg pembrolizumab in
advanced NSCLC patients (Stage 1B or IV} who bave not received prior treatments for
advanced disease; Arm F 15 10 test the combination of 1600 mg MK-~4830 and 200 mg
permbrolizuraab in advanced NSCLC patiends (Stage TIB or IV} who have not received prior

treatments for advanced disease; Arm G is to test the combination of 800 mg MK-4830, 200 mg
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pembrolizumab, AUCS carboplatin, and 500 mg/my? pemetrexed in advanced non-sguamous

WSCLC patients who have not received prior svstematic treatment for advanced disease.

The primary objectives in the expansion phase are {0 delermine the safely and

tolerability of MK-4830 administered in combination with pembrolizumab {Arms E and F) or in

combination with pernbrolizumab + carboplatin/pemetrexed (Arm G); and to evaluaie the

objective response rate {ORR} based on Response Evaluation Cniteria In Solid Tumors version

L1 (RECIST 1.1) assessed by the investgator in participants freated with MEK-4830 in

combination with pembrolizumab (Arms E and F}.

The secondary objective in the expansion phase 1s to evaluate the

pharmacokinetics (PK} of MK 4830 admunistered in combination with pembrolizumab (Arms E

and F) or in combination with pembrohizumab + carboplatin/pemetrexed (Arm G).

The terfiary/exploratory objectives in the expansion phase include to evalnate the

development of circulating anfi-ME-4830 antibodies and anfi-pembrolhizumab antibodies

following the administration of MK-4830 in combination with pembrolizumab (Arms E and F)

or in combination with perabrolizumab + carboplatin/pemetrexed (Arm G); to evaluaie the PK of

pembrolizumab administered in combination with ME-4830 (Arms E and F) or in combination

with MK-4830 + carboplatin/pemetrexed (Arm G).

The primary oulcome measures include:

1.

CA 03162311 2022-6-17

Bose~-Limntng Toxicities (DLTS) [ Timne Frame: Cycle 1 (Up to 21 davs) |
The occurrence of the following toxicities, it assessed by the mvestigator to be
possibly, probably, or definitely related fo study treaiment adnunistration:
Grade 4 nonhematologic toxicity (oot laboratory)

Grade 4 hematologic toxicity lasting >=7 davs, except thrombocytopenia
Any nonhematologic AR >=Grade 3 in seventy, with exceptions

Any Grade 3 or Grade 4 alanine aminotransferase, aspartate aminofransierase,
and/or bilirubin laboratory value

Any other nonhematologic laboratory value iff

Chnically significant medical intervention is vequired to treat the participant,
OR The abnormality leads to hospitalization, OR The abnormality persists for
>1 week, OR The abnormality results in a drug-induced liver injury

Febrile neutropenia Grade 3 or Grade 4

Prolonged delay (>2 weeks} in mnifiating Cyvcle 2 due {o tregiment-related

toxacity.
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Any treatment-related toxicity that causes the participant to discontinue
treatment during Cvcle 1.

Grade 5 (oxicity

Adverse Evenis {AEgs) | Time Frame: Up to approxamately 27 months |
Nurober of participanis who experienced an AE. Avn AE is defined as any
unfavorable and unintended sign including an abnormal laboratory finding,
symptom or disease associated with the use of a medical treatment or
procedure, regardless of whether it is considered related to the medical
treatment or procadure, that occurs during the course of the study.

Study Treatmenti Discontinuations Due 1o AEs | Time Frame: Up to
approximately 24 months |

MNumber of participants who discontinue from tregiment due 1o an AE.

The secondary outcome measures include:

i

[

Area Under the Curve {AUC) of Plasma MK-~4830 | Tune Frame: 24 hours
pre-nfusion and end of infusion on Day 1 of Cycles 1 to 4, 6, and 8, and

every 4 cycles thereafter and 2 hours post-infusion on Day 1 of Cyvceles 1 1o 4,
6, and 8 and on Days 8 and Day 15 1n Cycles 1 to 3 (Up to approximately 24
months) |

Minimin Droag Concentration {Crin} of Plasma ME-4830 | Time Frame: 24
hours pre-infusion and end of infusion on Dav 1 of Cycles Lo 4, 6, and §,
ang every 4 cycles thereafier and 2 hours post-infusion on Bay 1 of Cycles 1
to 4, 6, and 8 and on Davs 8 and Dayv 15 in Cyveles 1 to 3 (Up to approxumately
24 months) |

Maximum Drog Concentration (Cmax) of Plasma MK-4834 | Time Frame: 24
hours pre-infusion and end of mfusion on Day § of Uycles 1 i04, 6, and §,
and every 4 cvcles thereafier and 2 hours post-infusion on Bay 1 of Cycles 1
to 4, 6, and 8 and on Days 8 and Dayv 15 in Cyeles 1 to 3 (Up to approsumately
24 months) |

The tertiary/exploratory outcome measures include:

1.

S

o™

Circulating anti-ME-4830 antibody level
Circulating anti~-pembrolizomab antibody level
AUC of Plasma pembrolizumab [ Time Frame: 24 hours pre-infusion and end

of nfusion on Day 1 of Cyeles 1 to 4, 6, and 8, and every 4 cycles thereafter
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and 2 hours post~infusion on Day 1 of Cycles T io 4, 6, and 8 and on Days 8
and Dav 15 in Cycles 1 to 3 (Up to approximately 24 months) |

4. Croun of Plasma pembrolizumab { Time Frame: 24 hours pre-anfusion and end
of infusion on Day 1 of Cycles 1 1o 4, 6, and &, and every 4 cycles thereafter
and 2 hours post-infusion on Day 1 of Cycles 1 1o 4, 6, and 8 and on Days 8

and Dray 15 m Cycles 1 1o 3 (Up to approximalely 24 months) |

Uy

Cmax of Plasma permbrolizumab [ Time Frame: 24 hours pre-infusion and end
of infusion on Day 1 of Cycles 1 to 4, 6, and 8, and every 4 cycles thereafter
and 2 hours post-infusion on Dav 1 of Cycles 1 1o 4, 6, and 8 and on Days 8
and Dray 15 in Cycles 1o 3 (Up (o approximaiely 24 months) |

Participants are enrolied 1in each of Arms E and F to recerve MEK-4830 at cither

800 mg or 160G mg (IV Q3W) plus pembrolizumab 200 mg (IV Q3W3 for up to 35
adrministrations or until disease progression per RECIST 1.1, unacceptable toxicity, withdrawal
of consent, mitiation of new anticancer treatiment, intercurrent tlnesg that prevents further
adminsstration of treatment, investigator’s decision to discontinue the participant, pregnancy,
administrative reasons requiring cessation of treatment or death.  Arm G enrolls participants with
the primary objective to evaluate safety and tolerability of the tnplet combination.

Imaging assessment 15 performed during the treatment period.

Male and {emale participants at least 18 years of age with advanced NSCLC are

enrolied in this study.

Inclusion criteria:

o Has measurable disease by RECIST 1.1 as assessed by the local site
investigator/radiclogy.

o Submits an svaluable baseline tumor sample Tor analvsis {either a recent or
archival tumor sample).

o Has 1 or more discrete malignant lesions that are arnenable to biopsy.

o Has a performance status of 0 or 1 on the Easiern Cooperative Oncology
Group (ECOG) Performance Scale.

o Demonstrates adequate organ function.

o A male participant must agree to use an approved contraception{s} during the
treatment period and for at Teast 180 days after the last dose of study treatment
and refrain from donating sperm during this period.

o A female participant is eligible {0 participate if she is not pregnant, not

breastfeeding, and either not a woman of childbeaning potential (WOUBP) OR
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il a WOCBP agrees to follow the study contracepiive guidance during the
treatment period and for at least 120 days after the last dose of study
treaiment.

Arms E~ and F-specific inclusion critena:

3 o Hag a lustologicslly or eytologically confirmed diagnosis of Advanced (Stage

Hib) or Stage IV metastatic NSCLC.

o Has recetved no prior systenuc therapy for advanced NSCLC,

o Has archival or fresh tissue available for central PD-L1 testing prior to
randomization,

10 Arm G-speciic inclusion criteria

o Has a histologically or cytologically confirmed diagnosis of Advanced (Stage
Hib} or Stage IV metastatic non-squamous NSCLC (AJCC version 8}

o ¥s able to tolerate chemotherapy with carboplatin and pemetrexed.

Exclusion Criteria:

15 o Has had chemotherapy, definitive radiation, or hiological cancer therapy
within 4 weeks {2 weeks for palliative radiation) prior to the first dose of
study therapy, or has not recovered from any AEs that were due to cancer
therapeutics admunistered more than 4 weeks easlier.

o Has not recovered from all radiation-related toxiciiies to Grade 1 or lgss,

20 requires corticosteroids, and had radiation pneurnonitis,

o Has a history of a second malignancy, unless potentially curative treatment
has heen completed with no evidence of malignancy for 2 vears.

o Has known untreated central nervous system metastases or known
carcinomatous meningitis,

25 o Has received any prior immunotherapy and was discontinued from that
treatment due to 8 Grade 3 or higher residual inwoune-related AEs

o Previously had a severs hvpersensitivity reaction to treatment with a
monocional antibody or has a known sensitivity to any component of
pembrolizamab.

30 o Has an active infection requiring therapy.

o Has a history of interstitial fung disease.
o Has a history of nominfectious pneumonitis that required steroids or current

preumnonis,
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Has an active autoimnune disease that has required sy stemic treatment in the
past 2 vears except vitiligo or resolved childhood asthima/atopy.

Has clincally sigmificant cardiac disease, mcluding unstable angina, acute

my

o

seardial infarction within 6 months from Dav 1 of study drug
admunisiration, or New York Heart Association Class Hf or [V congestive
heart farlhure,

Known history of huroan wynunodeficieney vivus (HIV),
Known active hepatitis B or C.

Is taking chronic systemic sternids in doses >10 mg daily of prednisons or
equivalent within 7 days prior to the first dose of trial treatment.

Has not fully recovered from any etfects of major surgery without sigruficant
detectable infection. Surgeries that required general anesthesia must be
completed at least 2 weeks hefore first study treatment administration.
Surgery requiring regional/epidural anesthesia must be complaied at least 72
hours before first study treatment adounistration and participanis should be
recoverad,

Has received a live virus vaccine within 30 days of planned treatiment start.

ks currently participating and receiving study therapy m a study of an
investigational agent or has participated and received study therapy in a study
of an investigational agent or has used an wvestigational device within 28

days of administration of MK-4830.

Arms E-, F-, and G-speaific exclusion crifena:

e}

I

Has received prior systemic chemotherapy or other targeted or biological
antineoplastic therapy reatment for their Stage b or Stage 1V metastatic
NSCLC (Arms E and F¥non-squamous NSCLC {Arm &)

Has had prior treatment with anv anti-PD-1, PD-L1, or PD-L2 agent.

The study treatments are outlined below in Table 3.

Table 3. Study Treatments

Study
Treatmen

f Name

PBosage
Formulatio

11

Unit Dose
Strength{s}

[ Potency

Bose

Freguency

Bosage
Level(s)

Houte of
Administr

ation

Regimen/
Treatment

Period
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Study Dosape Unit Dose Route of Regimen/
Treatmen | Formulaiio | Strength(s) | Dose Dosage Administr | Treatment
§ Mame 3 { Patency Freguency Levells) ation Period

Every Day 1 of each

ME-43830

Solution for

infusion

100 mg/vial

3 weeks

R00 mg,

1600 mg

IV infusion

21-day cycle for

CA 03162311 2022-6-17

(G3W) up to 33 cyeles
) ) L Every Day 1 of each
Pembrohiz | Solutionfor | ‘ - o .
, ) ) 100 mg/vial | 3 weeks 200 mg IV infusion | Z1-day cycle for
umab infusion o ]
{(33W) up to 35 cveles
) ' ) Every 3 ay 1 of each
Carboplati | Solution for . , )
, . AUC S weeks AUCS IV infusion | 21-dayv cvele for
n infusion o .
{Q3W) up to 35 cycles
300 mg/m’®
) Every 3 Day 1 of each
Pemetrexe | Solution for | (yith 500 o , )
; o weeks " IV infusion | 21-dav cvcle for
< nfusion Stan mg/m”
vitamin {Q3W) up 0 35 cycles
supplement})
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MK-4830 15 administered at the dose specified in the specific arm of the study as
an 1V infusion every 3 weeks {(Q3W). MK-4230 15 adnunistered after completion of
pembrolizumab infusion. Pembrolizumab and MEK-4830 are admimistered prior o
carboplatin/pemetrexed.

3 Carboplatin AUC 3 15 adnunistered as an {V infusion on day 1 of every three-
week cycle following pemetrexed infusions.

Pemetrexed 500 myg/m’ is administered as an TV infusion every three weeks.

Upon completion of Arm & with good safety outcome, an expansion of the cohort
is conducted to further investigaie efficacy of MK-4830 in combination with pembrolizumab,

10 carboplatin, and pemetrexed in treating advanced NSCLC.
YLk SEQGUEMNCE LISTING

The present spectiication 1s being filed with a comnputer readable form (CRF)
copy of the Sequence Listing. The CRF entitled 24947-WO-PCT-SEQLIST {xt, which was
created on November 19, 2020 and is 8.55 KB in size, is incorporated hereain by reference in its

15 entirety.
Table 4 below summarizes all sequences disclosed in the present specification,

Table 4. SEQ ID NOS and Corresponding Seguences

SEQ | Deseription Sequence
D
NG
1 MK-4830, VL- | TGSSSNIGAGYDVH
CDR1
2 ME-4830, VL~ | GDSNRPS
CDR2
3 MEK-4830, VL- | QSFDNSLSAYV
CDR3
4 ME-~4R830, VL ESVLTQPPSVSGAPGORVTISCTGSSSNIGAGYDVHWYQ

QLPUTAPKLLIVUGDSNRPSGVPDRISVSKSGASASLAITG
LOAEDEADYYCOQSFDNSLSAYVFGGGTQLTVEL

5 ME-4830, ight | ESVLTOPPSVSGAPGORVTISCTGSSSNIGAGYDVHWYQ
chain QLPOGTAPKLLIYGDSNRPSGVPDREFSVESKEGASASLAITG

LOAEDEADYYCOSFDNSLSAYVFGGGTQLTVLGQPK A
APSVTLFPPSSEELQANKATLVYCLISDFYPGAVIVAWKA
DSSPVEAGVETTTPSKOSNNEY AASSYLSLTPEQWKSH
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SEQ | Deseription Seguence
D
NGO
RSYSCOYVTHEGSTVEKTVAPTECS

6 MEK-4830, VH- | GYYWS

CDRI1
7 ME-4830, VH- | FINHAGSTNYNPSLKS

CDR2
8 MK-4830, VH- | LPTRWVTTRYFDL

CDR3
9 ME-4830, VH EVOQLOOWGAGLLKPSETLSLTCAVYGGSFSGY Y WSWI

ROPPORGLEWIGEINHAGSTNYNPSLKSRVTISYVDTSKN
QFSLEKLSSVTAADTAVYYCARLPTRWVTTRYFDLWGR

GTEVTVSS
10 ME~4830, EVOQLOOWGCGAGLLEPSETLSLTCAVYGGARFSGYYWSWI
heavy chain ROPPGROGLEWIGEINHAGSTNYNPSLKSRVTISVDTSKN
OFSLKLSSYVTAADTAVYYCARLPTRWVTIRYFDLWGR
GTLVTVSSASTRKGPSVEPLAPCSRETSESTAALGCLVERD

YFPEPVTVEWNASGALTSOGVHTFPAVLOSSGLYSLESVVT
VPSSSLGTKTYTONVDHKPSNTKVDKRVESKYGPPOPP
CPAPEFLGGPSVEFLFPPRPKDTLMISRTPEVTCVVVDVS
QEDPEVOFNWY VDGVEVHNAKTRKPREEQEFNSTYRVVS
VLTVLHODWLINGREYRKCKVSNKGLPSSIERKTISKAKGO
PREPOVYTLPPSQEEMTKNQVSLTCLVKGEYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDESRWO
EGNVEFSCSVMHEALHNHYTOKSLSLSLGK
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WHAT IS CLAIMED 1IS:

1 A method of treating cancer, comprising adminisiering (o a human patient

in nead thereof:

[

{a) a PD-1 antagomist;
{(b) an IL T4 antagonist; and

{c) one or more chemotherapeutic agents.

2 The method of claim }, wherein the one or more chemotherapeutic agenis

10 comprise an alkylating agent and an antimetabolite.

3. The method of claim 2, wherein the alkviating agent is carboplatin; and

wherein the antimetabolite 1s pemetrexed.

£5 4, The method of any one of claos 1-3, wherein the cancer 1s selected from
the group consisting of osteosarcoma, rhabdomyosarcoma, neuroblastoma, kidney cancer,
leukenua, renal transitional cell cancer, bladder cancer, Wilm’s cancer, ovarian cancer,
pancreatic cancer, breast cancer, prostate cancer, bone cancer, lung cancer, non-small cell lung
cancer (INSCLC), pleural mesothelioma, gastric cancer, colorectal cancer, cervical cancer,

20 synovial sarcoma, head and neck cancer, squamous cell carcinoma, lvmphoma, diffuse large B-
cell lymphoma, non-Hodgkin lvmphoma, multipie mveloma, renal cell cancer, retinoblastoma,
hepatoblastoma, hepatoceihidar carcinoma. melanoma, rhabdoid tumor of the kidney, Ewing's
sarcoma, chondrosarcoma, brain cancer, glioblastoma, meningioma, pituitary adenoma,

vestibular schwannoma, primitive neuroectodermal tumor, medulloblastoma, astrocytoma,

25  anaplastic astrocytoma, oligodendroglioma. ependvmoma, choroid plexus papilloma,
polycythemia vera, thrombocythemia, wdiopathic myelfibrosis, soft tissue sarcoma, thyvroid
cancer, endometrial cancer, and carcinoid cancer.

5. The method of claim 4, wherein the cancer 1s NSCLC.
30
6. The method of claim 3, wherein the NSCLC 15 advanced NSCLC.
7. The method of claim 5, wherein the NSCLC is non~sguamous NSCL{.
35 8 A kit comprising:
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{a} a PD-1 antagonist;
{by an 1L T4 antagonist; and

{¢} one or more chemotherapeutic agents.

3 9, The kit of claim 8, wherein the one or more chemotherapeuiic agenis
comprise an alkviating agent and an antimetabolite.
10. The kit of claim 9, whergin the allylating agent is carboplatin; and
wherein the antimetabolile ts pemetrexed.
10

i1 The kit of claim 10, further comprising instruclions for adminisiening to a

human patient the PD-1 antagonist, the ILT4 antagonisi, carboplatin, and pemetrexed.

12 Use of a therapeutic combination for treating cancer in a human patient,
t5  wherein the therapeutic combmation comprises:

{a}) a PD-1 antagonist;

{t) an ILT4 antagomst, and

{¢) one or more chemotherapeutic agents.

20 13. The use of claim 12, wherein the one or more chemotherapeutic agents

cormprise an alkviating agent and an antimetabolite.

14, The use of claim 13, wherein the alkvlating agent is carboplatin; and

whersin the antimetabolite is pemetrexed.

b2
W

13, The use of any one of claims 12-14, wherein the cancer is selected from
the group consisting of osteosarcoma, rhabdomyosarcoma, neurcblastoma, kidney cancer,
{eukemia, renal transitional cell cancer, bladder cancer, Wilim's cancer, ovarian cancer,
pancreatic cancer, breast cancer, prostate cancer, bone cancer, lung cancer, non-small cell lung

30  cancer, pleural mesothehioma, gasinc cancer, colorectal cancer, cervical cancer, synovial
sarcoma, head and neck cancer, squamous cell carcinoma, tvimphoma, diffuse farge Becell
{fvmphoma, non-Hodgkin lvmphoma, multiple myeloma, renal cell cancer, retinoblastoma,
hepatoblastoma, hepatocellular carcinoma, melanoma, rhabdoid fumor of the kidney, Ewing's

sarcoma, chondrosarcoma, brain cancer, glioblastoma, meningioma, pituitary adenoma,
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vestibudar schwarnnoma, primitive neurcectodermal tumor, wmedalloblastoma, astrocytoma,
anaplastic astrocytoma, oligodendroghoma, ependvmoma, choroid plexus papilloma,
polycyihenma vera, thrombocythenna, idiopathic myellibrosis, soft tissue sarcoma, thyroid

cancer, endometrial cancer, and carcinoid cancer.

5
16, The use of ¢laim 15, wherein the cancer 1s NSCLC.
17. The use of claim 16, wherein the NSCLC s advanced NSCLC.
10 18, The use of claim 16, wherein the NSCLC is non-squamous NSCLC,
190, The method, kit, or use of any one of claims 1-18, wherein the PD-1
antagonist is an anti-human PD-1 monoclonal antibody or antigen inding fragment thereof.
15 20. The method, kit, or use of any one of claims 1-18, wherain the PD-1
antagonist 1s an anti-hurman PE-L1 monoclonal antibody or antigen binding fragment thereof.
21, The method, kit, or use of claim 19, wherein the anti-hwnan PD-1
rnonoclonal antibody s a humamzed antibody .
20
22 The method, kit, or use of claim 19, wherein the anti-human PD-1
monoclonal antibody 1s a human antibody.
23. The method, kit or use of any one of claims 1-18 wherein the 11,74
25  antagonistis an anti-human IL T4 monocional antibody or antigen binding fragment thersof.
24. The method, kit, or use of claim 23, wherein the anti-human ILT4
mounoclonal antibody 1s a humamzed antibody.
30 235, The method, kit, or use of claim 23, wherein the anti-human ILT4

monocional antibody is a human antibody,

26, The method, kit, or use of clairn 19, wherein the anti-human PD-1

monocional antibody 1s pembrolizumab.
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27. The method, kit, or use of claim 19, wherein the anti-human PD-1

monoclonal antibody is mvolumab.

5 28, The method, kit, or use of claim 19, wherein the anti-hurnan PI3-1

monocional antibody is cemuplimab.

29, The method, kit, or use of claim 23, wherein the anti-humman 1LT4
monoclonal antibody comprises a Vi CIDR1, a Vi CDR2, and a Vi, CDR3 comprising amino
10 acid seguences as set forth in SEQ IDNOS 1, 2, and 3, respectively, and a Vg CDRY, a Vi
CDR2, and a Vy CDR3 comprising amino acid sequences as set forth in SEQ 1D NOS:6, 7, and

8, respectively.

30. The method, kit, or use of claim 23, wherein the anti-human 1174
t5  monoclonal antibody comprises a Vi region comprising an amino acid sequence as set forth in

SEQID N4, and a Vy region comprising an amino acid sequence as set forth in SEQ D NO:9.

31. The method, kit, or use of ¢laim 23, wherein the anti-huwman ILT4
rnonoclonal antibody comprises a light chain comprising or consisting of un amino acid sequence
20 as set forth in SEQ 1D NO:S and a heavy chamn comprising or congisting of an aming acid

sequence as sei forth in SEQG D NGOG,

32. The method of claim 3, wherein:

{3} the PI3-1 antagonist is pembrolizumab; and

25 {b) the ILT4 antagonist is a monoclonal antibody or antigen binding fragment
thereof comprising a Vi CDRI1, a Vi CDR2, and a Vi, CDR3 comprising amino actd sequences
as set forth in SEQ 1D NOS: 1, 2, and 3, respectively, and a ¥y CBRI, a Vu CDRZ and a Ve
CDR3 comprising amino acid sequences gs set forth in SEQ 1D NOS:6, 7, and &, respectively.

30 33, The method of claim 3, wherenn

() the PD-1 antagonist is nivolumab; and
{b) the 114 antagomist is a monoclonal antibody or antigen binding fragment

thereof comprising a Vi UDR1, a Vo CDR2, and a Vo CDR3 comprising aming acid sequences
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as set forth in SEQ D NOS: 1, 2, and 3, respectively. and a Va CDRE, a Vu CDR2 and a Vi

{CDR3 comprising amino actd sequences as set forth in SEQ 1D NOSK:4, 7, and &, respectively.

34, The method of claim 3, wherein:
3 {a) the PD-1 antagounist 1s cemuplimab; and
{b} the ILT4 antagonist 1s a monoclonal antibody or antigen binding fragment

thereof comprising a Vi CDRI, a Vo CDR2, and a V¢ COR3S comprising amino acid sequences
as set forth in SEQ [D NOS 1, 2, and 3, respectively, and a Vy CDR1, a Ve CDR2, and a Vi

.
I

CDR3 comprising amino acid seguences as set forth in SEQ D NOS:6, 7, and 8, respectively,

35, The method of claim 32, wherein the human patient 15 adnunistered 200
my, 240 me, or 2 mg/ky pembrolizumab once every three weeks.
36. The method of claim 32, wherein the human patient is adnmunistered 460

t5  mg pembrolizumab once every six weeks.

37. The method of claim 33, wherein the human patient is administered 240

mg or 3 mg/kg nivohumab once every two weeks.

20 38. The method of claim 33, wherein the human patient 1s administered 450

mg nivolumab once every four weeks.

39, The method of claim 34, wheregin the human patient is administered 350

mg cemiplimab once every three weeks

25
40, The method of any one of claims 32-34, wherein the human patient is
admingstered from about 100 mg to about 1600 mg anti-human {LT4 antibody once every three
weeks.
30 41, The method of any one of claims 32-34, wherein the human patient is

administered 100, 200, 300, 400, 800, 1000, or 1600 myg anti-human 1L T4 antibody once every

three weeks.
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42 The method of claim 41, wherein the human patient 1s administered 860

mg anti-human ILT4 antibody.

43. The method of anv one of claims 32-42, wherein the human patient is
5 admuanistered carboplatin at froro about AUC 2 to about AUC 7 and pemetrexed at from about

200 mg/m* to about 750 mg/m’ once every three weeks.

44, The method of any one of claims 32-42, whersin the human patient 1s

adminisiered carboplatin at AUC 5 and pemetrexed at 300 mg/m® once every threse weeks.

45, A method of treating NSCLC, comprising admnisiering to a human
patient in need thereof:

{a} 200 mg pembrolizumab;

{(by 800 mg of an anti-human T4 monoclonal antibody or antigen binding

15 fragment thereof that cormprises a V, CDBRIL a Vo CDR2Z, and a Vo CBR3 comprising amino

acid sequences as set forth in SEQ IDMNOS: T, 2, and 3, respectively, and a Vo CDRY, a Vy
CDR2_ and a Vi CDR3 comprising amino acid sequences as set forth in SEQ 1D NOS:6, 7, and
8. respectively,;

{¢y AUC 3 carboplatin; and

20 {d) 300 mg/m? pemetrexed.
46, The method of claim 45, wherain each of (a)-(d) 1s admirustered once

every three weeks.

b2
W

47, The method of claim 46, wherein {a)-{d) are admuinistered on the same
day, and wherein each of (a)-(d) 1s administered seguentially, or two, three, or all of (a)-(d) are

administered concurrently.
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