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USE OF PLINABULIN IN COMBINATION WITH IMMUNE CHECKPOINT
INHIBITORS

INCORPORATION BY REFERENCE TO ANY PRIORITY APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No.
62/115,468, filed February 12, 2015, and U.S. Provisional Application No. 62/255,259, filed
November 13, 2015, the disclosures of which are incorporated herein by reference in their
entireties.

BACKGROUND

Field

[0002] The present invention relates to the field of chemistry and medicine. More
particularly, the present invention relates to Plinabulin, compositions containing Plinabulin,
and its use in treatment.

Description of the Related Art

[0003] Human cancers harbor numerous genetic and epigenetic alterations,
generating neoantigens potentially recognizable by the immune system (Sjoblom et al, 2006).
The adaptive immune system, comprised of T and B lymphocytes, has powerful anti-cancer
potential, with a broad capacity and exquisite specificity to respond to diverse tumor
antigens.

[0004] Recent cancer immunotherapy research has focused substantial effort on
approaches that enhance anti-tumor immunity by adoptive-transfer of activated effector cells,
immunization against relevant antigens, providing non-specific immune- stimulatory agents
such as cytokines, or removing inhibitors to anti-cancer effector cells. Efforts to develop
specific immune checkpoint inhibitors have begun to provide new immunotherapeutic
approaches for treating cancer, including the development of an antibody, ipilimumab, that
binds to and inhibits Cytotoxic T-Lymphocyte Antigen-4 (CTLA-4) for the treatment of
patients with advanced melanoma (Hodi et al., 2010). While cancer remains as an incurable
disease for the great majority of patients, there exists a particular need for developing

effective therapeutic agents that can be used in cancer immunotherapy.
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SUMMARY OF THE INVENTION

[0005] Some embodiments relate to a pharmaceutical composition including
Plinabulin and one or more immune checkpoint inhibitor.

[0006] Some embodiments relate to a method for treating cancer, the method
including co-administering Plinabulin and one or more immune checkpoint inhibitor to a
subject in need thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1A shows the expression of DC maturation markers CD40, CD80,
CD86, and MHCII in dendritic cells treated with Plinabulin at various concentrations and
with LPS control; FIG. 1B shows the viability of dendritic cells treated with Plinabulin and
LPS.

[0008] FIG. 2A shows the expression of the CD40 marker in dendritic cells
treated with Plinabulin, Paclitaxel, Etoposide, or control; FIG. 2B shows the expression of
the CD80 marker in dendritic cells treated with Plinabulin, Paclitaxel, Etoposide, or control;
FIG. 2C shows the expression of the CD86 marker in dendritic cells treated with Plinabulin,
Paclitaxel, Etoposide, or control; FIG. 2D shows the expression of the MHCII marker in
dendritic cells treated with Plinabulin, Paclitaxel, Etoposide, or control.

[0009] FIG. 3A shows the production of IL-1p in dendritic cells treated with
Plinabulin, Paclitaxel. Etoposide, and control; FIG. 3B shows the production of IL-6 marker
in dendritic cells treated with Plinabulin, Paclitaxel. Etoposide, and control; FIG. 3C shows
the production of IL-12p40 in dendritic cells treated with Plinabulin, Paclitaxel. Etoposide,
and control.

[0010] FIGS. 4A-4C show the plinabulin-induced enhancement of the anti-tumor
effect of the PD-1 antibody plus CTLA-4 antibody in the MC-38 tumor model in immune
competent mice. FIG 4A shows the effect on tumor growth; FIG 4B shows the effect on the
mean tumor weight at necropsy; Fig 4C shows the time for tumors to reach 10 fold of their
starting volume.

[0011] FIGS. 5A-5C show the results of Fluorescence-activated cell sorting

(FACS) analysis of the tumors at necropsy from the study described in Example 6. FIG. 5A
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shows the effect on Treg cells; FIG 5B shows the ratio of CD8+ cells to Treg cells; FIG 5C

shows the effect on macrophages.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0012] Plinabulin, (32,672)-3-Benzylidene-6-{| 5-(2-methyl-2-propanyl)-1 H-
imidazol-4-yl]methylene}-2,5-piperazinedione, is a synthetic analog of the natural compound
phenylahistin. Plinabulin can be readily prepared according to methods and procedures
detailed in U.S. Patent Nos. 7,064,201 and 7,919,497, which are incorporated herein by
reference in their entireties. In some embodiments, Plinabulin can efficiently promote antigen
uptake and migration of dendritic cells to lymph nodes where tumor-specific antigens are
presented by dendritic cells to prime immune effector cells. Exposure of dendritic cells to
Plinabulin can induce maturation of dendritic cells and significantly increase their capacity to
prime T cells. In some embodiments, Plinabulin can mediate tumor size reduction through
immune modulation of the tumor microenvironment to promote anti-tumor immune
enhancing effects. In some embodiments, substantial therapeutic synergies can be achieved
when combining Plinabulin with immune checkpoint inhibitors.

[0013] Some embodiments relate to the use of Plinabulin in combination with one
or more immune checkpoint inhibitors, such as inhibitors of CTLA4 (cytotoxic T lymphocyte
antigen-4), PD-1 (programmed cell death protein 1), PD-L1 (programmed cell death ligand
1), PD-L2(programmed cell death ligand 2), PD-L3(programmed cell death ligand 3), PD-
LA(programmed cell death ligand 4), LAG-3 (lymphocyte activation gene-3), and TIM-3 (T
cell immunoglobulin and mucin protein-3). In some embodiments, the immune checkpoint
inhibitor is a binding ligand of PD-1. In some embodiments, the immune checkpoing
inhibitor is a binding ligand of CTLA-4.

[0014] PD-1 is a key immune checkpoint receptor expressed by activated T and B
cells and mediates immunosuppression. PD-1 is a member of the CD28 family of receptors,
which includes CD28, CTLA-4, ICOS, PD-1, and BTLA. The term "PD-1" as used herein
includes human PD-1 (hPD-1), variants, isoforms, and species homologs of hPD-1, and

analogs having at least one common epitope with hPD-1.
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[0015] Various cell surface glycoprotein ligands for PD-1 have been identified,
including PD-L.1, PD-L2, PD-L3, and PD-L4, that are expressed on antigen- presenting cells
as well as many human cancers and have been shown to downregulate T cell activation and
cytokine secretion upon binding to PD-1. The term "PD-L1" as used herein includes human
PD-L1 (hPD-LI), variants, isoforms, and species homologs of hPD-LI, and analogs having at
least one common epitope with hPD-LI. The term "PD-L2" as used herein includes human
PD-L2 (hPD-L2), variants, isoforms, and species homologs of hPD-L2, and analogs having at
least one common epitope with hPD-L2. The term "PD-L3" as used herein includes human
PD-L3 (hPD-L3), variants, isoforms, and species homologs of hPD-L3, and analogs having at
least one common epitope with hPD-L3. The term "PD-L4" as used herein includes human
PD-L4 (hPD-L4), variants, isoforms, and species homologs of hPD-L4, and analogs having at
least one common epitope with hPD-L4.

[0016] CTLA-4 (cytotoxic T-lymphocyte-associated protein 4) is a protein
receptor that, functioning as an immune checkpoint, downregulates the immune system.
CTLA4 is found on the surface of T cells, is also a member of the immunoglobulin (Ig)
superfamily; CTLA-4 comprises a single extracellular Ig domain. CTLA-4 transcripts have
been found in T cell populations having cytotoxic activity, suggesting that CTLA-4 might

function in the cytolytic response.

Definitions

[0017] Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as is commonly understood by one of ordinary skill in the art to
which this disclosure belongs. All patents, applications, published applications, and other
publications are incorporated by reference in their entirety. In the event that there is a
plurality of definitions for a term herein, those in this section prevail unless stated otherwise.

[0018] The term “pharmaceutically acceptable carrier” or “pharmaceutically
acceptable excipient” includes any and all solvents, dispersion media, coatings, antibacterial
and antifungal agents, isotonic and absorption delaying agents and the like. The use of such
media and agents for pharmaceutically active substances is well known in the art. Except
insofar as any conventional media or agent is incompatible with the active ingredient, its use

in the therapeutic compositions is contemplated. In addition, various adjuvants such as are

4-
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commonly used in the art may be included. Considerations for the inclusion of various
components in pharmaceutical compositions are described, e.g., in Gilman et al. (Eds.)
(1990); Goodman and Gilman’s: The Pharmacological Basis of Therapeutics, 8th Ed.,
Pergamon Press, which is incorporated herein by reference in its entirety. The
pharmaceutically acceptable excipient can be a monosaccharide or monosaccharide
derivative.

[0019] “Subject” as used herein, means a human or a non-human mammal, e.g.,
a dog, a cat, a mouse, a rat, a cow, a sheep, a pig, a goat, a non-human primate or a bird, e.g.,
a chicken, as well as any other vertebrate or invertebrate.

[0020] The term “mammal” is used in its usual biological sense. Thus, it
specifically includes, but is not limited to, primates, including simians (chimpanzees, apes,
monkeys) and humans, cattle, horses, sheep, goats, swine, rabbits, dogs, cats, rodents, rats,
mice, guinea pigs, or the like.

[0021] An “effective amount” or a “therapeutically effective amount” as used
herein refers to an amount of a therapeutic agent that is effective to relieve, to some extent, or
to reduce the likelihood of onset of, one or more of the symptoms of a disease or condition,
and can include curing a disease or condition.

[0022] “Treat,” “treatment,” or “treating,” as used herein refers to administering a
compound or pharmaceutical composition to a subject for prophylactic and/or therapeutic
purposes. The term “prophylactic treatment” refers to treating a subject who does not yet
exhibit symptoms of a disease or condition, but who is susceptible to, or otherwise at risk of,
a particular disease or condition, whereby the treatment reduces the likelihood that the patient
will develop the disease or condition. The term “therapeutic treatment” refers to
administering treatment to a subject already suffering from a disease or condition.

[0023] As used herein, the term “chemotherapeutic agent” refers to an agent that
reduces, prevents, mitigates, limits, and/or delays the growth of metastases or neoplasms, or
kills neoplastic cells directly by necrosis or apoptosis of neoplasms or any other mechanism,
or that can be otherwise used, in a pharmaceutically-effective amount, to reduce, prevent,
mitigate, limit, and/or delay the growth of metastases or neoplasms in a subject with

neoplastic disease. Chemotherapeutic agents include but are not limited to, for example,
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fluoropyrimidines; pyrimidine nucleosides; purine nucleosides; anti-folates, platinum-based
agents; anthracyclines/anthracenediones; epipodophyllotoxins; camptothecins; hormones;
hormonal complexes; antihormonals; enzymes, proteins, peptides and polyclonal and/or
monoclonal antibodies; vinca alkaloids; taxanes; epothilones; antimicrotubule agents;
alkylating agents; antimetabolites; topoisomerase inhibitors; antivirals; and various other
cytotoxic and cytostatic agents.

Administration and Pharmaceutical Compositions

[0024] Some embodiments relate to a pharmaceutical composition, comprising
Plinabulin and one or more immune checkpoint inhibitor.

[0025] In some embodiments, the immune checkpoint inhibitor is an inhibitor of
PD-1, PD-L1, PD-L2, PD-L3, PD-L4, CTLA-4, LAG3, B7-H3, B7-H4, KIR or TIM3. In
some embodiments, the immune checkpoint inhibitor is a PD-1 inhibitor. In some
embodiments, the immune checkpoint inhibitor is a binding ligand of PD-L1. In some
embodiments, the immune checkpoint inhibitor is a PD-L1 inhibitor. In some embodiments,
the immune checkpoint inhibitor is a PD-L2 inhibitor or a combined PD-L1/PD-L2 inhibitor.
In some embodiments, the immune checkpoint inhibitor is a CTLA-4 inhibitor.

[0026] In some embodiments, the composition described herein includes a first
immune checkpoint inhibitor and a second immune checkpoint inhibitor, wherein the first
immune checkpoint inhibitor is different from the second immune checkpoint inhibitor. In
some embodiments, the first and the second immune checkpoint inhibitor is independently an
inhibitor of PD-1, PD-L1, PD-L2, PD-L3, PD-L4, CTLA-4, LAG3, B7-H3, B7-H4, KIR or
TIM3. In some embodiments, the first immune checkpoint inhibitor is a PD-1 inhibitor, and
the second immune checkpoint inhibitor is a CTLA-4 inhibitor. In some embodiments, the
first immune checkpoint inhibitor is a PD-L1 inhibitor, and the second immune checkpoint
inhibitor is a CTLA-4 inhibitor. In some embodiments, the first immune checkpoint inhibitor
is a PD-L2 inhibitor, and the second immune checkpoint inhibitor is a CTLA-4 inhibitor.

[0027] In some embodiments, the immune checkpoint inhibitor can be a small
peptide agent that can inhibit T cell regulation function. In some embodiments, the immune
checkpoint inhibitor can be a small molecule (e.g. less than 500 Daltons) that can inhibit T

cell regulation function. In some embodiments, the immune checkpoint inhibitor can be a
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molecule providing co-stimulation of T-cell activation. In some embodiments, the immune
checkpoint inhibitor can be a molecule providing co-stimulation of natural killer cell
activation. In some embodiments, the immune checkpoint inhibitor can be an antibody. In
some embodiments, the immune checkpoint inhibitor is a PD-1 antibody. In some
embodiments, the immune checkpoint inhibitor is a PD-L1 antibody. In some embodiments,
the immune checkpoint inhibitor is a PD-L2 antibody. In some embodiments, the immune
checkpoint inhibitor is a PD-L3 antibody. In some embodiments, the immune checkpoint
inhibitor is a PD-L4 antibody. In some embodiments, the immune checkpoint inhibitor is a
CTLA-4 antibody. In some embodiments, the immune checkpoint inhibitor is an antibody of
CTLA-4, LAG3, B7-H3, B7-H4, KIR, or TIM3.

[0028] The antibody can be selected from a-CD3-APC, a-CD3-APC-H7, a-CD4-
ECD, a-CD4-PB, a-CD8-PE-Cy7, a-CD-8-PerCP-Cy5.5, a-CD11c-APC, a-CD11b-PE-Cy7,
a-CD11b-AF700, a-CD14-FITC, a-CD16-PB, a-CD19-AF780, a-CD19-AF700, a-CD20-
PO, 0-CD25-PE-Cy7, a-CD40-APC, a-CD45-Biotin, Streptavidin-BV605, a-CD62L-ECD,
a-CD69-APC-Cy7, a-CDS80-FITC, a-CD83-Biotin, Streptavidin-PE-Cy7, a-CD86-PE-Cy7,
a-CD86-PE, a-CD123-PE, a-CD154-PE, a-CD161-PE, a-CTLA4-PE-Cy7, a-FoxP3-AF488
(clone 259D), IgG1-isotype-AF488, a-1COS (CD278)-PE, a-HLA-A2-PE, a-HLA-DR-PB, a-
HLA-DR-PerCPCy5.5, a-PD1-APC, VISTA, co-stimulatory molecule OX40, and CD137.

[0029] A variety of antibodies (Abs) can be used in the composition described
herein, including antibodies having high-affinity binding to PD-1 PD-LI, PD-L2, PD-L3, or
PD-L4. Human mAbs (HuMAbs) that bind specifically to PD-1 (e.g., bind to human PD-1
and may cross-react with PD-1 from other species, such as cynomolgus monkey) with high
affinity have been disclosed in U.S. Patent No. 8,008,449, which is incorporated herein by
reference in its entirety. HuMAbs that bind specifically to PD-LI1 with high affinity have been
disclosed in U.S. Patent No. 7,943,743, which is incorporated herein by reference in its
entirety. Other anti-PD-1 mAbs have been described in, for example, U.S. Patent Nos.
6,808,710, 7,488,802 and 8,168,757, and PCT Publication No. WO 2012/145493, all of
which are incorporated herein by reference in their entireties. Anti-PD-L1 mAbs have been

described in, for example, U.S. Patent Nos. 7,635,757 and 8,217,149, U.S. Publication No.
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2009/0317368, and PCT Publication Nos. WO 2011/066389 and WO 2012/14549, all of
which are incorporated herein by reference in their entireties.

[0030] In some embodiments, the anti-PD-1 HuMAbs can be selected from 17DS,
2D3, 4H1, 5C4 (also referred to herein as nivolumab), 4A1 1, 7D3 and 5F4, all of which are
described in U.S. Patent No. 8,008,449. In some embodiments, the anti-PD-1 HuMADbs can
be selected from 3G10, 12A4 (also referred to herein as BMS-936559), 10A5, 5F8, 10H10,
1B12, 7H1, 1 1E6, 12B7, and 13G4, all of which are described in U.S. Patent No. 7,943,743.

[0031] In some embodiments, the composition can further include one or more
pharmaceutically acceptable diluents. In some embodiments, the pharmaceutically
acceptable diluent can include Kolliphor HS15® (Polyoxyl (15)-hydroxystearate). In some
embodiments, the pharmaceutically acceptable diluent can include propylene glycol. In some
embodiments, the pharmaceutically acceptable diluents can include kolliphor and propylene
glycol. In some embodiments, the pharmaceutically acceptable diluents can include kolliphor
and propylene glycol, wherein the kolliphor is about 40% by weight and propylene glycol is
about 60% by weight based on the total weight of the diluents. In some embodiments, the
composition can further include one or more other pharmaceutically acceptable excipients.

[0032] Standard pharmaceutical formulation techniques can be used to make the
pharmaceutical compositions described herein, such as those disclosed in Remington's The
Science and Practice of Pharmacy, 21st Ed., Lippincott Williams & Wilkins (2005),
incorporated herein by reference in its entirety. Accordingly, some embodiments include
pharmaceutical compositions comprising: (a) a safe and therapeutically effective amount of
Plinabulin or pharmaceutically acceptable salts thereof; (b) an immune checkpoint inhibitor
and (c) a pharmaceutically acceptable carrier, diluent, excipient or combination thereof.

[0033] Other embodiments include co-administering Plinabulin and one or more
immune checkpoint inhibitor in separate compositions. Thus, some embodiments include a
first pharmaceutical compositions comprising: (a) a safe and therapeutically effective amount
of Plinabulin or pharmaceutically acceptable salts thereof and (b) a pharmaceutically
acceptable carrier, diluent, excipient or combination thereof, and a second pharmaceutical
composition comprising: (a) one or more immune checkpoint inhibitor and (b) a

pharmaceutically acceptable carrier, diluent, excipient or combination thereof.
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[0034] Administration of the pharmaceutical compositions described herein can
be via any of the accepted modes of administration for agents that serve similar utilities
including, but not limited to, orally, sublingually, buccally, subcutaneously, intravenously,
intranasally, topically, transdermally, intradermally, intraperitoneally, intramuscularly,
intrapulmonarilly, vaginally, rectally, or intraocularly. Oral and parenteral administrations
are customary in treating the indications that are the subject of the preferred embodiments.

[0035] The term “pharmaceutically acceptable carrier” or “pharmaceutically
acceptable excipient” includes any and all solvents, dispersion media, coatings, antibacterial
and antifungal agents, isotonic and absorption delaying agents and the like. The use of such
media and agents for pharmaceutically active substances is well known in the art. Except
insofar as any conventional media or agent is incompatible with the active ingredient, its use
in the therapeutic compositions is contemplated. In addition, various adjuvants such as are
commonly used in the art may be included. Considerations for the inclusion of various
components in pharmaceutical compositions are described, e.g., in Gilman et al. (Eds.)
(1990); Goodman and Gilman’s: The Pharmacological Basis of Therapeutics, 8th Ed.,
Pergamon Press, which is incorporated herein by reference in its entirety.

[0036] Some examples of substances, which can serve as pharmaceutically-
acceptable carriers or components thereof, are sugars, such as lactose, glucose and sucrose;
starches, such as corn starch and potato starch; cellulose and its derivatives, such as sodium
carboxymethyl cellulose, ethyl cellulose, and methyl cellulose; powdered tragacanth; malt;
gelatin; talc; solid lubricants, such as stearic acid and magnesium stearate; calcium sulfate;
vegetable oils, such as peanut oil, cottonseed oil, sesame oil, olive oil, corn oil and oil of
theobroma; polyols such as propylene glycol, glycerine, sorbitol, mannitol, and polyethylene
glycol; alginic acid; emulsifiers, such as the TWEENS; wetting agents, such sodium lauryl
sulfate; coloring agents; flavoring agents; tableting agents, stabilizers; antioxidants;
preservatives; pyrogen-free water; isotonic saline; and phosphate buffer solutions.

[0037] The compositions described herein are preferably provided in unit dosage

1

form. As used herein, a "unit dosage form" is a composition containing an amount of a
compound or composition that is suitable for administration to an animal, preferably mammal

subject, in a single dose, according to good medical practice. The preparation of a single or



WO 2016/130839 PCT/US2016/017602

unit dosage form however, does not imply that the dosage form is administered once per day
or once per course of therapy. Such dosage forms are contemplated to be administered once,
twice, thrice or more per day and may be administered as infusion over a period of time (e.g.,
from about 30 minutes to about 2-6 hours), or administered as a continuous infusion, and
may be given more than once during a course of therapy, although a single administration is
not specifically excluded. The skilled artisan will recognize that the formulation does not
specifically contemplate the entire course of therapy and such decisions are left for those
skilled in the art of treatment rather than formulation.

[0038] The compositions useful as described above may be in any of a variety of
suitable forms for a variety of routes for administration, for example, for oral, sublingual,
buccal, nasal, rectal, topical (including transdermal and intradermal), ocular, intracerebral,
intracranial, intrathecal, intra-arterial, intravenous, intramuscular, or other parental routes of
administration. The skilled artisan will appreciate that oral and nasal compositions include
compositions that are administered by inhalation, and made using available methodologies.
Depending upon the particular route of administration desired, a variety of pharmaceutically-
acceptable carriers well-known in the art may be used. Pharmaceutically-acceptable carriers
include, for example, solid or liquid fillers, diluents, hydrotropies, surface-active agents, and
encapsulating substances. Optional pharmaceutically-active materials may be included,
which do not substantially interfere with the inhibitory activity of the compound or
composition. The amount of carrier employed in conjunction with the compound or
composition is sufficient to provide a practical quantity of material for administration per unit
dose of the compound. Techniques and compositions for making dosage forms useful in the
methods described herein are described in the following references, all incorporated by
reference herein: Modern Pharmaceutics, 4th Ed., Chapters 9 and 10 (Banker & Rhodes,
editors, 2002); Lieberman et al., Pharmaceutical Dosage Forms: Tablets (1989); and Ansel,
Introduction to Pharmaceutical Dosage Forms 8th Edition (2004).

[0039] Various oral dosage forms can be used, including such solid forms as
tablets, capsules (e.g. solid gel capsules and liquid gel capsules), granules and bulk powders.
Tablets can be compressed, tablet triturates, enteric-coated, sugar-coated, film-coated, or

multiple-compressed, containing suitable binders, lubricants, diluents, disintegrating agents,

-10-
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coloring agents, flavoring agents, flow-inducing agents, and melting agents. Liquid oral
dosage forms include aqueous solutions, emulsions, suspensions, solutions and/or
suspensions reconstituted from non-effervescent granules, and effervescent preparations
reconstituted from effervescent granules, containing suitable solvents, preservatives,
emulsifying agents, suspending agents, diluents, sweeteners, melting agents, coloring agents
and flavoring agents.

[0040] The pharmaceutically-acceptable carriers suitable for the preparation of
unit dosage forms for peroral administration is well-known in the art. Tablets typically
comprise conventional pharmaceutically-compatible adjuvants as inert diluents, such as
calcium carbonate, sodium carbonate, mannitol, lactose and cellulose; binders such as starch,
gelatin and sucrose; disintegrants such as starch, alginic acid and croscarmelose; lubricants
such as magnesium stearate, stearic acid and talc. Glidants such as silicon dioxide can be
used to improve flow characteristics of the powder mixture. Coloring agents, such as the
FD&C dyes, can be added for appearance. Sweeteners and flavoring agents, such as
aspartame, saccharin, menthol, peppermint, and fruit flavors, are useful adjuvants for
chewable tablets. Capsules typically comprise one or more solid diluents disclosed above.
The selection of carrier components depends on secondary considerations like taste, cost, and
shelf stability, which are not critical, and can be readily made by a person skilled in the art.

[0041] Peroral compositions also include liquid solutions, emulsions,
suspensions, and the like. The pharmaceutically-acceptable carriers suitable for preparation
of such compositions are well known in the art. Typical components of carriers for syrups,
elixirs, emulsions and suspensions include ethanol, glycerol, propylene glycol, polyethylene
glycol, liquid sucrose, sorbitol and water. For a suspension, typical suspending agents
include methyl cellulose, sodium carboxymethyl cellulose, AVICEL RC-591, tragacanth and
sodium alginate; typical wetting agents include lecithin and polysorbate 80; and typical
preservatives include methyl paraben and sodium benzoate. Peroral liquid compositions may
also contain one or more components such as sweeteners, flavoring agents and colorants
disclosed above.

[0042] Such compositions may also be coated by conventional methods, typically

with pH or time-dependent coatings, such that the subject composition is released in the

-11-
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gastrointestinal tract in the vicinity of the desired topical application, or at various times to
extend the desired action. Such dosage forms typically include, but are not limited to, one or
more of cellulose acetate phthalate, polyvinylacetate phthalate, hydroxypropyl methyl
cellulose phthalate, ethyl cellulose, Eudragit coatings, waxes and shellac.

[0043] Compositions described herein may optionally include other drug actives.

[0044] Other compositions useful for attaining systemic delivery of the subject
compounds include sublingual, buccal and nasal dosage forms. Such compositions typically
comprise one or more of soluble filler substances such as sucrose, sorbitol and mannitol; and
binders such as acacia, microcrystalline cellulose, carboxymethyl cellulose and
hydroxypropyl methyl cellulose. Glidants, lubricants, sweeteners, colorants, antioxidants and
flavoring agents disclosed above may also be included.

[0045] A liquid composition, which is formulated for topical ophthalmic use, is
formulated such that it can be administered topically to the eye. The comfort may be
maximized as much as possible, although sometimes formulation considerations (e.g. drug
stability) may necessitate less than optimal comfort. In the case that comfort cannot be
maximized, the liquid may be formulated such that the liquid is tolerable to the patient for
topical ophthalmic use. Additionally, an ophthalmically acceptable liquid may either be
packaged for single use, or contain a preservative to prevent contamination over multiple
uses.

[0046] For ophthalmic application, solutions or medicaments are often prepared
using a physiological saline solution as a major vehicle. Ophthalmic solutions may
preferably be maintained at a comfortable pH with an appropriate buffer system. The
formulations may also contain conventional, pharmaceutically acceptable preservatives,
stabilizers and surfactants.

[0047] Preservatives that may be used in the pharmaceutical compositions
disclosed herein include, but are not limited to, benzalkonium chloride, PHMB,
chlorobutanol, thimerosal, phenylmercuric, acetate and phenylmercuric nitrate. A useful
surfactant is, for example, Tween 80. Likewise, various useful vehicles may be used in the

ophthalmic preparations disclosed herein. These vehicles include, but are not limited to,
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polyvinyl alcohol, povidone, hydroxypropyl methyl cellulose, poloxamers, carboxymethyl
cellulose, hydroxyethyl cellulose and purified water.

[0048] Tonicity adjustors may be added as needed or convenient. They include,
but are not limited to, salts, particularly sodium chloride, potassium chloride, mannitol and
glycerin, or any other suitable ophthalmically acceptable tonicity adjustor.

[0049] Various buffers and means for adjusting pH may be used so long as the
resulting preparation is ophthalmically acceptable. For many compositions, the pH will be
between 4 and 9. Accordingly, buffers include acetate buffers, citrate buffers, phosphate
buffers and borate buffers. Acids or bases may be used to adjust the pH of these formulations
as needed.

[0050] Ophthalmically acceptable antioxidants include, but are not limited to,
sodium metabisulfite, sodium thiosulfate, acetylcysteine, butylated hydroxyanisole and
butylated hydroxytoluene.

[0051] Other excipient components, which may be included in the ophthalmic
preparations, are chelating agents. A useful chelating agent is edetate disodium, although
other chelating agents may also be used in place or in conjunction with it.

[0052] For topical use, creams, ointments, gels, solutions or suspensions, etc.,
containing the composition disclosed herein are employed. Topical formulations may
generally be comprised of a pharmaceutical carrier, co-solvent, emulsifier, penetration
enhancer, preservative system, and emollient.

[0053] For intravenous administration, the compositions described herein may be
dissolved or dispersed in a pharmaceutically acceptable diluent, such as a saline or dextrose
solution. Suitable excipients may be included to achieve the desired pH, including but not
limited to NaOH, sodium carbonate, sodium acetate, HCI, and citric acid. In various
embodiments, the pH of the final composition ranges from 2 to 8, or preferably from 4 to 7.
Antioxidant excipients may include sodium bisulfite, acetone sodium bisulfite, sodium
formaldehyde, sulfoxylate, thiourea, and EDTA. Other non-limiting examples of suitable
excipients found in the final intravenous composition may include sodium or potassium
phosphates, citric acid, tartaric acid, gelatin, and carbohydrates such as dextrose, mannitol,

and dextran. Further acceptable excipients are described in Powell, et al., Compendium of
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Excipients for Parenteral Formulations, PDA J Pharm Sci and Tech 1998, 52 238-311 and
Nema et al., Excipients and Their Role in Approved Injectable Products: Current Usage and
Future Directions, PDA J Pharm Sci and Tech 2011, 65 287-332, both of which are
incorporated herein by reference in their entirety. Antimicrobial agents may also be included
to achieve a bacteriostatic or fungistatic solution, including but not limited to phenylmercuric
nitrate, thimerosal, benzethonium chloride, benzalkonium chloride, phenol, cresol, and
chlorobutanol.

[0054] The compositions for intravenous administration may be provided to
caregivers in the form of one more solids that are reconstituted with a suitable diluent such as
sterile water, saline or dextrose in water shortly prior to administration. In other
embodiments, the compositions are provided in solution ready to administer parenterally. In
still other embodiments, the compositions are provided in a solution that is further diluted
prior to administration. In embodiments that include administering a combination of a
compound described herein and another agent, the combination may be provided to
caregivers as a mixture, or the caregivers may mix the two agents prior to administration, or
the two agents may be administered separately.

[0055] The actual dose of the active compounds described herein depends on the
specific compound, and on the condition to be treated; the selection of the appropriate dose is
well within the knowledge of the skilled artisan. In some embodiments, a daily dose of
Plinabulin may be from about 0.25 mg/kg to about 120 mg/kg or more of body weight, from
about 0.5 mg/kg or less to about 70 mg/kg, from about 1.0 mg/kg to about 50 mg/kg of body
weight, or from about 1.5 mg/kg to about 10 mg/kg of body weight. Thus, for administration
to a 70 kg person, the dosage range would be from about 17 mg per day to about 8000 mg per
day, from about 35 mg per day or less to about 7000 mg per day or more, from about 70 mg
per day to about 6000 mg per day, from about 100 mg per day to about 5000 mg per day, or
from about 200 mg to about 3000 mg per day.

[0056] In some embodiments, the compositions described herein can be used in
combination with other therapeutic agents. In some embodiments, the compositions described
herein can be administered or used in combination with treatments such as chemotherapy,

radiation, and biologic therapies.
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Method of Treatment
[0057] Some embodiments relate to a method for treating cancer using the

pharmaceutical composition described herein to a subject in need thereof. Some
embodiments relate to a method for treating cancer, comprising co-administering Plinabulin
and one or more immune checkpoint inhibitor to a subject in need thercof. In some
embodiments, the subject can be an animal, e.g., a mammal, a human. In some embodiments,
the subject is a human.

[0058] Some embodiments relate to methods of providing co-stimulation of T-cell
activation against cancer by co-administering plinabulin and one or more immune checkpoint
inhibitor. Some embodiments relate to methods of providing co-stimulation of natural killer
cells against cancer by co-administering plinabulin and one or more immune checkpoint
inhibitor.

[0059] In some embodiments, the cancer comprises cancer cells expressing a
binding ligand of PD-1. In some embodiments, the binding ligand of PD-1 is PD-L1. In
some embodiments, the binding ligand of PD-1 is PD-L2.

[0060] In some embodiments, the method of treating cancer described herein
further includes identifying cancer cells expressing a binding ligand of PD-1. In some
embodiments, the method of treating cancer described herein further includes identifying
cancer cells expressing PD-L1. In some embodiments, the method of treating cancer
described herein further includes identifying cancer cells expressing PD-L2. In some
embodiments, the method of treating cancer described herein further includes identifying
cancer cells expressing PD-1.3 or PD-L4.

[0061] In some embodiments, identifying cancer cells expressing a binding ligand
of PD-1 includes using an assay to detect the presence of the binding ligand. Examples of
applicable assay include but are not limited to PD-L1 IHC 22C3 pharmDx kit and PD-L1
IHC 28-8 pharmDx available from Dako.

[0062] In some embodiments, the cancer comprises cancer cells expressing a
binding ligand of CTLA-4. In some embodiments, the binding ligand of CTLA-4 is B7.1 or
B7.2.

[0063] In some embodiments, the method of treating cancer described herein

further includes identifying cancer cells expressing a binding ligand of CTLA-4. In some
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embodiments, the method of treating cancer described herein further includes identifying
cancer cells expressing B7.1 or B7.2.

[0064] In some embodiments, the immune checkpoint inhibitor is nivolumab,
pembrolizumab, pidilizumab, ipilimumab, dacarbazine, BMS 936559, atezolizumab,
durvalimumab, or any combinations thereof.

[0065] In some embodiments, cancer is head and neck cancer, lung cancer,
stomach cancer, colon cancer, pancreatic cancer, prostate cancer, breast cancer, kidney
cancer, bladder cancer, ovary cancer, cervical cancer, melanoma, glioblastoma, myeloma,
lymphoma, or leukemia. In some embodiments, the cancer is renal cell carcinoma, malignant
melanoma, non-small cell lung cancer (NSCLC), ovarian cancer, Hodgkin’s lymphoma or
squamous cell carcinoma. In some embodiments, the cancer is selected from breast cancer,
colon cancer, rectal cancer, lung cancer, prostate cancer, melanoma, leukemia, ovarian
cancer, gastric cancer, renal cell carcinoma, liver cancer, pancreatic cancer, lymphomas and
myeloma. In some embodiments, the cancer is a solid tumor or hematological cancer.

[0066] In some embodiments, the cancer does not have any cells expressing PD-1,
PD-L1, or PD-L2 at detectable levels.

[0067] In some embodiments, the cancer is selected from breast cancer, colon
cancer, rectal cancer, lung cancer, prostate cancer, melanoma, leukemia, ovarian cancer,
gastric cancer, renal cell carcinoma, liver cancer, pancreatic cancer, lymphomas and
myeloma. In some embodiments, the cancer is a solid tumor or hematological cancer.

[0068] Some embodiments relate to a method of inducing dendritic cell
maturation in a cancer patient, comprising administering to a composition comprising
Plinabulin to a cancer patient.

[0069] Some embodiments relate to a method of disrupting cancer associated
tumor vasculature in a subject comprising co-administering to the subject a compound of
plinabulin and one or more immune checkpoint inhibitor.

[0070] Various cancers are associated the formation of tumor vasculature. In
some embodiments, the cancer is selected from the group consisting of a melanoma, a
pancreatic cancer, a colorectal adenocarcinoma, a brain tumor, acute lymphoblastic leukemia,

chronic lymphocytic leukemia, hormone refractory metastatic prostate cancer, metastatic
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breast cancer, non-small cell lung cancer, renal cell carcinoma, head and neck cancer,
prostate cancer, colon cancer, anaplastic thyroid cancer.

[0071] Some embodiments include co-administering a composition, and/or
pharmaceutical composition described herein, with an additional medicament. For example,
as described above, some embodiments include co-administering Plinabulin with one or more
immune checkpoint inhibitor. By “co-administration,” it is meant that the two or more agents
are administered in such a manner that administration of one or more agent has an effect on
the efficacy and/or safety of the one or more other agent, regardless of when or how they are
actually administered. In one embodiment, the agents are administered simultaneously. In
one such embodiment, administration in combination is accomplished by combining the
agents in a single dosage form. In another embodiment, the agents are administered
sequentially. In one embodiment the agents are administered through the same route, such as
orally or intravenously. In another embodiment, the agents are administered through different
routes, such as one being administered orally and another being administered i.v. In some
embodiments, the time period between administration of one or more agent and
administration of the co-administered one or more agent can be about 1 hour, 2 hours, 3
hours, 5 hours, 8 hours, 10 hours, 12 hours, 15 hours, 18 hours, 20 hours, 24 hours, 36 hours,
48 hours, 3 days, 4 days, 5 days, 6 days, 7 days, 10 days, 14 days, 21 days, 28 days, or 30
days.

[0072] In some embodiments, the treatment cycle can include co-administering
Plinabulin and one or more immune checkpoint inhibitors in combination with administering
Plinabulin alone or administering one or more checkpoint inhibitor alone. In some
embodiments, plinabulin and one or more immune checkpoint inhibitor are co-administered
on day 1, followed by administration of plinabulin alone after 1 day, 2 days, 3 days, 4 days, 5
days, 6 days, 7 days, 2 weeks, or 3 weeks, and then followed by co-administration of
plinabulin and one or more immune checkpoint inhibitor after 1 day, 2 days, 3 days, 4 days, 5
days, 6 days, 7 days, 2 weeks, or 3 weeks. In some embodiments, plinabulin and one or more
immune checkpoint inhibitor are administered simultaneously on day 1, followed by
administration of plinabulin or one or more immune checkpoint inhibitor alone on a day

selected between day 2 and day 31, and then followed by co-administration of plinabulin and
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one or more immune checkpoint inhibitor on a day selected between day 3 and day 31. In
some embodiments, plinabulin and one or more immune checkpoint inhibitor are co-
administered on day 1, followed by administration of plinabulin alone on day 8, and then
followed by co-administration of plinabulin and one or more immune checkpoint inhibitor on
day 15. In some embodiments, the treatment cycle can be repeated two or more times.

[0073] Examples of additional medicaments include other chemotherapeutic
agents.

[0074] In some embodiments, the chemotherapeutic agent can be selected from
the group consisting of Abiraterone Acetate, Abitrexate (Methotrexate), Abraxane (Paclitaxel
Albumin-stabilized Nanoparticle Formulation), ABVD, ABVE, ABVE-PC , AC, AC-T,
Adcetris (Brentuximab Vedotin), ADE, Ado-Trastuzumab Emtansine ,Adriamycin
(Doxorubicin Hydrochloride) , Afatinib Dimaleate, Afinitor (Everolimus), Akynzeo
(Netupitant and Palonosetron Hydrochloride), Aldara (Imiquimod), Aldesleukin, Alecensa
(Alectinib), Alectinib, Alemtuzumab, Alimta (Pemetrexed Disodium), Aloxi (Palonosetron
Hydrochloride), Ambochlorin (Chlorambucil), Amboclorin (Chlorambucil), Aminolevulinic
Acid, \ Anastrozole, Aprepitant, Aredia (Pamidronate Disodium), Arimidex (Anastrozole),
Aromasin (Exemestane), Arranon (Nelarabine), Arsenic Trioxide, Arzerra (Ofatumumab),
Asparaginase FErwinia chrysanthemi , Avastin (Bevacizumab), Axitinib, Azacitidine,
BEACOPP, Becenum (Carmustine), Beleodaq (Belinostat), Belinostat, Bendamustine
Hydrochloride, BEP, Bevacizumab, Bexarotene, Bexxar (Tositumomab and Iodine 1 131
Tositumomab), Bicalutamide, BICNU (Carmustine), Bleomycin, Blinatumomab, Blincyto
(Blinatumomab), Bortezomib, Bosulif (Bosutinib), Bosutinib, Brentuximab Vedotin,
Busulfan, Cabazitaxel, Cabozantinib-S-Malate, CAF, Campath (Alemtuzumab), Camptosar
(Irinotecan  Hydrochloride), Capecitabine, CAPOX, Carac (Fluorouracil--Topical),
Carboplatin, CARBOPLATIN-TAXOL, Carfilzomib, Carmubris (Carmustine), Carmustine,
Carmustine Implant, Casodex (Bicalutamide), CeeNU (Lomustine), Ceritinib, Cerubidine
(Daunorubicin Hydrochloride), Cervarix (Recombinant HPV Bivalent Vaccine) , Cetuximab,
Chlorambucil, CHLORAMBUCIL-PREDNISONE, CHOP, Cisplatin, Clafen
(Cyclophosphamide), Clofarabine, Clofarex (Clofarabine), Clolar (Clofarabine), CMF,
Cobimetinib, Cometriq (Cabozantinib-S-Malate), COPDAC, COPP, COPP-ABYV, Cosmegen
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(Dactinomycin), Cotellic (Cobimetinib), Crizotinib, CVP, Cyclophosphamide, Cyfos
(Ifosfamide), Cyramza (Ramucirumab), Cytarabine, Cytarabine Liposome, Cytosar-U
(Cytarabine), Cytoxan (Cyclophosphamide), Dabrafenib, Dacarbazine, Dacogen (Decitabine),
Dactinomycin, Daratumumab, Darzalex (Daratumumab), Dasatinib, Daunorubicin
Hydrochloride, Decitabine, Degarelix, Denileukin Diftitox, Denosumab, DepoCyt
(Cytarabine Liposome), Dexamethasone, Dexrazoxane Hydrochloride, Dinutuximab,
Docetaxel, Doxil (Doxorubicin Hydrochloride Liposome), Doxorubicin Hydrochloride,
Doxorubicin Hydrochloride Liposome, Dox-SL (Doxorubicin Hydrochloride Liposome),
DTIC-Dome (Dacarbazine), Efudex (Fluorouracil--Topical), Elitek (Rasburicase), Ellence
(Epirubicin Hydrochloride), Elotuzumab, Eloxatin (Oxaliplatin), Eltrombopag Olamine,
Emend (Aprepitant), Empliciti (Elotuzumab), Enzalutamide, Epirubicin Hydrochloride,
EPOCH, Erbitux (Cetuximab), Eribulin Mesylate, Erivedge (Vismodegib), Erlotinib
Hydrochloride, Erwinaze (Asparaginase Erwinia chrysanthemi), Etopophos (Etoposide
Phosphate), Etoposide, Etoposide Phosphate, Evacet (Doxorubicin Hydrochloride Liposome),
Everolimus, Evista (Raloxifene Hydrochloride), Exemestane, 5-FU (Fluorouracil Injection),
5-FU (Fluorouracil--Topical), Fareston (Toremifene), Farydak (Panobinostat), Faslodex
(Fulvestrant), FEC, Femara (Letrozole), Filgrastim, Fludara (Fludarabine Phosphate),
Fludarabine Phosphate, Fluoroplex (Fluorouracil--Topical), Fluorouracil Injection,
Fluorouracil—Topical, Flutamide, Folex (Methotrexate), Folex PFS (Methotrexate),
FOLFIRI, FOLFIRI-BEVACIZUMAB, FOLFIRI-CETUXIMAB, FOLFIRINOX, FOLFOX,
Folotyn (Pralatrexate), FU-LV, Fulvestrant, Gardasil (Recombinant HPV Quadrivalent
Vaccine), Gardasil 9 (Recombinant HPV Nonavalent Vaccine), Gazyva (Obinutuzumab),
Gefitinib, Gemcitabine Hydrochloride, GEMCITABINE-CISPLATIN, GEMCITABINE-
OXALIPLATIN ,Gemtuzumab Ozogamicin, Gemzar (Gemcitabine Hydrochloride), Gilotrif
(Afatinib Dimaleate), Gleevec (Imatinib Mesylate), Gliadel (Carmustine Implant), Gliadel
wafer (Carmustine Implant), Glucarpidase, Goserelin Acetate, Halaven (Eribulin
Mesylate),Herceptin (Trastuzumab), HPV Bivalent Vaccine, Recombinant, HPV Nonavalent
Vaccine, Recombinant, HPV Quadrivalent Vaccine, Recombinant, Hycamtin (Topotecan
Hydrochloride), Hyper-CVAD, Ibrance (Palbociclib), Ibritumomab Tiuxetan, Ibrutinib, ICE,
Iclusig (Ponatinib Hydrochloride), Idamycin (Idarubicin Hydrochloride), Idelalisib, Ifex
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(Ifosfamide), Ifosfamide, IL-2 (Aldesleukin), Imatinib Mesylate, Imbruvica (Ibrutinib),
Imiquimod, Imlygic (Talimogene Laherparepvec), Inlyta (Axitinib), Interferon Alfa-2b,
Recombinant, Interleukin-2 (Aldesleukin), Intron A (Recombinant Interferon Alfa-2b), lodine
I 131 Tositumomab and Tositumomab, Ipilimumab, Iressa (Gefitinib), Irinotecan
Hydrochloride, Irinotecan Hydrochloride Liposome, Istodax (Romidepsin), Ixabepilone,
Ixazomib Citrate, Ixempra (Ixabepilone), Jakafi (Ruxolitinib Phosphate), Jevtana
(Cabazitaxel), Kadcyla (Ado-Trastuzumab  Emtansine), Keoxifene (Raloxifene
Hydrochloride), Kepivance (Palifermin), Keytruda (Pembrolizumab), Kyprolis (Carfilzomib),
Lanreotide Acetate, Lapatinib Ditosylate, Lenalidomide, Lenvatinib Mesylate, Lenvima
(Lenvatinib Mesylate), Letrozole, Leucovorin Calcium, Leukeran (Chlorambucil), Leuprolide
Acetate, Levulan (Aminolevulinic Acid), Linfolizin (Chlorambucil), LipoDox (Doxorubicin
Hydrochloride Liposome), Lomustine, Lonsurf (Trifluridine and Tipiracil Hydrochloride),
Lupron (Leuprolide Acetate) ,Lupron Depot (Leuprolide Acetate), Lupron Depot-Ped
(Leuprolide Acetate), Lupron Depot-3 Month (Leuprolide Acetate), Lupron Depot-4 Month
(Leuprolide Acetate), Lynparza (Olaparib), Marqibo (Vincristine Sulfate Liposome),
Matulane (Procarbazine Hydrochloride), Mechlorethamine Hydrochloride, Megace
(Megestrol Acetate), Megestrol Acetate, Mekinist (Trametinib), Mercaptopurine, Mesna,
Mesnex (Mesna), Methazolastone (Temozolomide), Methotrexate, Methotrexate LPF
(Methotrexate), Mexate (Methotrexate), Mexate-AQ (Methotrexate), Mitomycin C,
Mitoxantrone Hydrochloride, Mitozytrex (Mitomycin C), MOPP ,Mozobil (Plerixafor),
Mustargen (Mechlorethamine Hydrochloride),,Mutamycin  (Mitomycin C), Myleran
(Busulfan), Mylosar (Azacitidine), Mylotarg (Gemtuzumab Ozogamicin), Nanoparticle
Paclitaxel (Paclitaxel Albumin-stabilized Nanoparticle Formulation), Navelbine (Vinorelbine
Tartrate), Necitumumab, Nelarabine, Neosar (Cyclophosphamide), Netupitant and
Palonosetron Hydrochloride, Neupogen (Filgrastim), Nexavar (Sorafenib Tosylate) |,
Nilotinib, Ninlaro (Ixazomib Citrate), Nivolumab, Nolvadex (Tamoxifen Citrate), Nplate
(Romiplostim), Obinutuzumab, Odomzo (Sonidegib), OEPA, Ofatumumab, OFF, Olaparib,
Omacetaxine Mepesuccinate, Oncaspar (Pegaspargase), Ondansetron Hydrochloride,
Onivyde (Irinotecan Hydrochloride Liposome), Ontak (Denileukin Diftitox), Opdivo
(Nivolumab), OPPA , Osimertinib, Oxaliplatin, Paclitaxel, Paclitaxel Albumin-stabilized
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Nanoparticle Formulation, PAD, Palbociclib, Palifermin, Palonosetron Hydrochloride,
Palonosetron Hydrochloride and Netupitant, Pamidronate Disodium, Panitumumab,
Panobinostat, Paraplat (Carboplatin), Paraplatin (Carboplatin), Pazopanib Hydrochloride,
PCV , Pegaspargase, Peginterferon Alfa-2b, PEG-Intron (Peginterferon Alfa-2b),
Pembrolizumab, Pemetrexed Disodium Perjeta (Pertuzumab), Pertuzumab, Platinol
(Cisplatin), Platinol-AQ (Cisplatin), Plerixafor, Pomalidomide, Pomalyst (Pomalidomide),
Ponatinib Hydrochloride, Portrazza (Necitumumab), Pralatrexate, Prednisone, Procarbazine
Hydrochloride, Proleukin (Aldesleukin), Prolia (Denosumab), Promacta (Eltrombopag
Olamine), Provenge (Sipuleucel-T), Purinethol (Mercaptopurine), Purixan (Mercaptopurine),
Radium 223 Dichloride, Raloxifene Hydrochloride, Ramucirumab, Rasburicase, R-CHOP,
R-CVP, Recombinant Human Papillomavirus (HPV) Bivalent Vaccine, Recombinant
Human Papillomavirus (HPV) Nonavalent Vaccine, Recombinant Human Papillomavirus
(HPV) Quadrivalent Vaccine, Recombinant Interferon Alfa-2b, Regorafenib, R-EPOCH,
Revlimid (Lenalidomide) ., Rheumatrex (Methotrexate), Rituximab, Rolapitant
Hydrochloride, Romidepsin , Romiplostim, Rubidomycin (Daunorubicin Hydrochloride),
Ruxolitinib Phosphate, Sclerosol Intrapleural Aerosol (Talc),Siltuximab, Sipuleucel-T,
Somatuline Depot (Lanreotide Acetate), Sonidegib, Sorafenib Tosylate, Sprycel (Dasatinib),
STANFORD V, Sterile Talc Powder (Talc), Steritalc (Talc), Stivarga (Regorafenib),
Sunitinib Malate, Sutent (Sunitinib Malate), Sylatron (Peginterferon Alfa-2b), Sylvant
(Siltuximab), Synovir (Thalidomide), Synribo (Omacetaxine Mepesuccinate), Tabloid
(Thioguanine), TAC, Tafinlar (Dabrafenib), Tagrisso (Osimertinib), Talc, Talimogene
Laherparepvec, Tamoxifen Citrate, Tarabine PFS (Cytarabine), Tarceva (Erlotinib
Hydrochloride), Targretin (Bexarotene), Tasigna (Nilotinib), Taxol (Paclitaxel), Taxotere
(Docetaxel), Temodar (Temozolomide), Temozolomide, Temsirolimus, Thalidomide,
Thioguanine, Thiotepa, Tolak (Fluorouracil--Topical), Toposar (Etoposide), Topotecan
Hydrochloride, Toremifene, Torisel (Temsirolimus), Tositumomab and Iodine 1 131,
Tositumomab, Totect (Dexrazoxane Hydrochloride), TPF, Trabectedin, Trametinib,
Trastuzumab, Treanda (Bendamustine Hydrochloride) , Trifluridine and Tipiracil
Hydrochloride, Trisenox (Arsenic Trioxide), Tykerb (Lapatinib Ditosylate), Unituxin
(Dinutuximab), Uridine Triacetate, VAC, Vandetanib, VAMP, Varubi (Rolapitant
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Hydrochloride), Vectibix (Panitumumab), VelP, Velban (Vinblastine Sulfate), Velcade
(Bortezomib), Velsar (Vinblastine Sulfate), Vemurafenib, VePesid (Etoposide), Viadur
(Leuprolide Acetate), Vidaza (Azacitidine), Vinblastine Sulfate, Vincasar PFS (Vincristine
Sulfate), Vincristine Sulfate, Vincristine Sulfate Liposome, Vinorelbine Tartrate, VIP,
Vismodegib, Vistogard (Uridine Triacetate), Voraxaze (Glucarpidase), Vorinostat, Votrient
(Pazopanib Hydrochloride), Wellcovorin (Leucovorin Calcium), Xalkori (Crizotinib), Xeloda
(Capecitabine), XELIRLXELOX, Xgeva (Denosumab), Xofigo (Radium 223 Dichloride),
Xtandi (Enzalutamide), Yervoy (Ipilimumab),Yondelis (Trabectedin), Zaltrap (Ziv-
Aflibercept), Zarxio (Filgrastim), Zelboraf (Vemurafenib), Zevalin (Ibritumomab Tiuxetan),
Zinecard  (Dexrazoxane  Hydrochloride), Ziv-Aflibercept, Zofran (Ondansetron
Hydrochloride), Zoladex (Goserelin Acetate), Zoledronic Acid, Zolinza (Vorinostat), Zometa
(Zoledronic Acid), Zydelig (Idelalisib), Zykadia (Ceritinib), and Zytiga (Abiraterone
Acetate).

[0075] To further illustrate this invention, the following examples are included.
The examples should not, of course, be construed as specifically limiting the invention.
Variations of these examples within the scope of the claims are within the purview of one
skilled in the art and are considered to fall within the scope of the invention as described, and
claimed herein. The reader will recognize that the skilled artisan, armed with the present
disclosure, and skill in the art is able to prepare and use the invention without exhaustive

examples.

EXAMPLES

Example 1. Plinabulin Effect on Dendritic Cell Maturation

[0076] Cell lines: The immature mouse DC cell line SP37A3 (provided by Merck
KGaA) was cultured in Iscove's Modified Dulbecco's Medium (IMDM; Sigma)
supplemented with 10% heat-inactivated and endotoxin-tested FBS (PAA), sodium pyruvate
(Gibco), penicillin/streptomycin L-glutamine mix (Gibco), Eagle's Minimum Essential
Medium (MEM) nonessential amino acids (Sigma), Ciproxin (Bayer), and 0.05 mmol/L 2-
mercaptoethanol (Gibco). IMDM complete medium was supplemented with 20 ng/mL
recombinant mouse GM-CSF and 20 ng/mL recombinant mouse M-CSF (both Peprotech).
The murine tumor cell lines EG7 and 3LL-OVA were obtained from ATCC or provided by
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Douglas T. Fearon (Cancer Research UK Cambridge Institute, Li Ka Shing Centre,
University of Cambridge, Cambridge, UK), respectively. All cell lines were tested and
validated to be Mycoplasma-free. Expression of OVA in EG7 and 3LL-OVA, and of Thyl.1I
in RMAThyl.1, respectively, was confirmed; no genomic authentication was performed.
[0077] SP37A3 DCs (murine DC line, Merck) were plated (8)4104 cells/well, 96-
well flat bottom, tissue-culture treated) in 180 uLL IMDM complete medium [IMDM medium
(Sigma) supplemented with 10% heat-inactivated and endotoxin-tested FBS (PAA), sodium
pyruvate (Gibco), penicillin/streptomycin L-glutamine mix (Gibco), MEM nonessential
amino acids (Sigma) and 0.05 mM 2-mercaptoethanol (Gibco)]. IMDM complete medium
was supplemented with 20 ng/mL recombinant mouse GM-CSF. DCs were allowed to
adhere for two hours before Plinabulin, medium, or LPS as controls were added 10x
concentrated in 20 ul.. DCs were incubated with Plinabulin in various concentrations (0.001
uM, 0.01 uM, 0.1 uM, 1 uM, 10 uM), medium, and LPS respectively for 20 h. Supernatants
of these cultures were collected and used for detection of cytokine production by ELISA (kits
available from BD) and the cells were stained with the LD-IR viability dye (Invitrogen) as
well as with fluorochrom-labeled monoclonal antibodies against CD80, CD86, CD40 and
MHCII for flow cytometric analysis. Cells were analyzed using a BD Fortessa Cytometer
equipped with DIVA software. Mean fluorescence intensity (MFI) of the DC maturation
markers CD40, CD80, CD86 and MHCII in live cells was normalized to the MFI of those
markers detected in untreated (medium) DCs. As shown in FIG. 1A, Plinabulin significantly
increased expression of all four DC maturation markers: CD40, CD80, CD86 and MHCII.
DC viability did not change significantly at any of the drug concentrations tested, as

determined using SytoxGreen staining, as shown in FIG. 1B.

Example 2. Plinabulin in comparison with Paclitaxel and Etoposide on Dendritic Cell
Maturation

[0078] Two other cancer drugs, Paclitaxel and Etoposide, were also tested to
compare their effects on DC maturation with Plinabulin. SP37A3 DCs (murine DC line,
Merck) were plated (8x10” cells/well, 96-well flat bottom, tissue-culture treated) in 180 ul
IMDM complete medium [IMDM medium (Sigma) supplemented with 10% heat-inactivated
and endotoxin-tested FBS (PAA), sodium pyruvate (Gibco), penicillin/streptomycin L-

23-



WO 2016/130839 PCT/US2016/017602

glutamine mix (Gibco), MEM nonessential amino acids (Sigma) and 0.05 mM 2-
mercaptoethanol (Gibco)]. IMDM complete medium was supplemented with 20 ng/mL
recombinant mouse GM-CSF. DCs were allowed to adhere for two hours before Plinabulin,
Paclitaxel, Etoposide, medium, or LPS (positive control) were added 10x concentrated in 20
uL. DCs were incubated with Plinabulin (0.001 uM, 0.01 pM, 0.1 uM, 1 uM, 10 uM),
Paclitaxel (0.001 uM, 0.01 uM, 0.1 uM, 1 uM, 10 uM), Etoposide (0.001 pM, 0.01 uM, 0.1
uM, 1 uM, 10 uM), medium, and LPS (positive control) respectively for 20h. Supernatants
of these cultures were collected and used for detection of cytokine production by ELISA (kits
available from BD) and the cells were stained with the LD-IR viability dye (Invitrogen) as
well as with fluorochrom-labeled monoclonal antibodies against CD80, CD86, CD40 and
MHCII for flow cytometric analysis. Cells were analyzed using a BD Fortessa Cytometer
equipped with DIVA software. Mean fluorescence intensity (MFI) of the DC maturation
markers CD40 (FIG. 2A), CD80O(FIG. 2B), CD86 (FIG. 2C) and MHCII(FIG. 2D) in live
cells was normalized to the MFI of those markers detected in untreated (medium) DCs. The
production of the pro-inflammatory cytokines IL-1B(Fig. 3A), IL-6(Fig. 3B), and IL-
12p40(Fig. 3C) were also determined by ELISA. Supernatants from the DC cultures were
analyzed for these proinflammatory cytokines that have been demonstrated to play critical
roles in regulating T-cell function and antitumor immune responses.

[0079] It was noted that Plinabulin was the most potent inducer of DC maturation
among all three drugs. Plinabulin showed much greater expression of all four DC maturation
markers, CD 40, CD 80, MHCII, and CD 86 than Paclitaxel and Etoposide. Plinabulin also
showed significantly increased expression of all four markers when compared with the
positive control LPS. Plinabulin triggered increased production of IL1b, IL6, and ILI12,
compared to in contrast to Paclitaxel, Etoposide, and LPS. Therefore, Plinabulin increased
up-regulation of maturation markers and production of pro-inflammatory cytokines, resulting

in an enhanced T cell stimulatory capacity.

Example 3. Svnergy of Plinabulin and immune checkpoint inhibitors (PD-1 antibodv)

[0080] The combined treatment with Plinabulin and a PD-1 checkpoint inhibitor
is tested in comparison with the treatment with Plinabulin alone and the treatment with PD-1

antibody alone. The tests are performed using seven to ten-week old mice that are injected
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subcutaneously with MC-38 tumor cells. Five testing groups are prepared, and each group
includes 9 mice.

[0081] Group 1 is administered with saline; Group 2 is administered with the
Plinabulin diluent (in the absence of Plinabulin); Group 3 is administered with Plinabulin
dissolved in diluent at a concentration of 7.5 mg/kg; Group 4 is administered with PD-1
antibody; and Group 5 is administered with a Plinabulin/PD-1 antibody combined treatment.
For the Plinabulin/PD-1 antibody combined treatment (Group 5), the mice are administered
twice per week (Day 1 and Day 4 of each week) with Plinabulin (7.5 mg/kg) that is dissolved
in diluent, followed by administering PD-1 antibody one hour after each Plinabulin
administration. For the Plinabulin only treatment (Group 3) or the antibody only treatment
(Group 4), mice are administered Plinabulin (7.5 mg/kg dissolved in diluent) or antibody
alone twice per week (Day 1 and Day 4 of each week). For Groups 1 and 2, the mice are
administered with saline or the Plinabulin diluent alone twice per week.

[0082] Each treatment starts at tumor size of around 125 mm® and continues until
tumor size of 1500 mm® is reached. If the mean tumor size in any group has not reached 1500
mm’ by Experimental Day 45, treatment will be stopped and tumor size continued to be
assessed. To determine the efficacy of each treatment, the following data are collected:
mortality rate prior to tumor size reaching 1500 mm?; the body weight of the mice assessed
twice weekly both prior to treatments; the rate of tumor growth as determined by the tumor
size measurement (twice every week); the tumor growth index; overall survival rate; and the
time required to double tumor size. The test results of the combined treatment with
Plinabulin and PD-1 antibody show that Plinabulin acts in synergy with PD-1 antibody in
inhibiting tumor growth.

Example 4. In vivo stimulation of OVA specific OT-1 and OT-II T cells

[0083] SP37A3 cells or day 7 BMDCs are pulsed for 1 hour with OVA full-length
protein (0.1 mg/mL) before activation with Plinabulin or with OVA257-264 peptide
(T4)/OVA323-339 peptide (500 ng/mL; after activation) and added at the indicated ratios to
CD8'/CD4'T cells purified from OT-I/OT-II transgenic mice (2x10° total cells/well, 96-well
round bottomed plate). CD4™ T cells are loaded with the proliferation dye eFluor670 before

co-culture. Proliferation is assessed after 3 days using flow cytometry.
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Example 5. /n vivo stimulation of antigen specific CD4 and CD8 T cells

[0084] Langerhans cells (LC) and spleen cells from naive OT-I and OT-II
transgenic mice (Ly5.2) are labeled with eFluor670 and adoptively transferred into C57BL/6-
LyS.1 mice. After 24 hours, mice are immunized via tail-base injection with OVA257-264
peptide (T4: SIINFEKL; low-affinity variant of SIINFEKL) or OVA323-339 peptide
together with Plinabulin or LPS. Proliferation of OT-I CD8" and OT-11 CD4™ T cells is

assessed 4 days after adoptive transfer by flow cytometry.

Example 6. Analysis of DC homing to tumor draining [LNs

[0085] For detection of DC homing upon injection of Plinabulin, mice bearing
subcutaneous EG7 tumors are injected intratumorally with FITC-conjugated dextran (100
mg/mouse; Sigma) together with Plinabulin or PBS/carrier (mock control). Single-cell
suspensions from tumor draining and nondraining LLNs are prepared 48 hours after injection

of Plinabulin and analyzed by flow cytometry.

Example 7. Synergy of Plinabulin and immune checkpoint inhibitors (PD-1 antibody and
CTLA-4 antibody)

[0086] The combined treatment with Plinabulin and a PD-1 checkpoint inhibitor
in combination with a CTLA-4 checkpoint inhibitor was tested in comparison with the
treatment with Plinabulin alone, the treatment with PD-1 antibody alone, or the treatment
with PD-1 antibody in combination with CTLA-4 antibody. The tests were performed using
seven to ten-week old mice that were injected subcutaneously with MC-38 tumor cells. Six
testing groups were prepared, and each group included 10 mice.

[0087] Group 1 was administered with IgG2a and plinabulin vehicle; Group 2
was administered with Plinabulin dissolved in diluent at a concentration of 7.5 mg/kg; Group
3 was administered with PD-1 antibody; Group 4 was administered with a Plinabulin/PD-1
antibody combined treatment; Group 5 was administered combined PD-1/CTLA-4
antibodies; and Group 6 was administered combined PD-1 antibody/CTLA-4
antibody/Plinabulin treatment. For the Plinabulin/PD-1 antibody combined treatment (Group
4) and the Plinabulin/PD-1/CTLA-4 antibody treatment (Group 6), the mice were
administered twice per week (Day 1 and Day 4 of each week) with Plinabulin (7.5 mg/kg)
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that was dissolved in diluent, followed by administering antibody (ies) one hour after each
Plinabulin administration. For the Plinabulin only treatment (Group 2) or the antibody (ies)
only treatment (Groups 3 and 5), mice were administered Plinabulin (7.5 mg/kg dissolved in
diluent) or antibody (ies) alone twice per week (Day 1 and Day 4 of each week).

[0088] Each treatment started at tumor size of around 125 mm® and continued
until tumor size of 3000 mm’ was reached. When the mean tumor size for Group | reached
3000 mm® , the experiment ended. To determine the efficacy of each treatment, the
following data were collected: mortality rate prior to tumor size reaching 3000 mm’; the body
weight of the mice assessed twice weekly both prior to treatments; the rate of tumor growth
as determined by the tumor size measurement (twice every week); the tumor growth index;
overall survival rate; the tumor weight at necropsy; and the time required to increase tumor
size 10 fold. At necropsy the tissues were weighed and subjected to FACS analysis.

[0089] The test results of the combined treatment with Plinabulin and PD-
lantibody and CTLA-4-antibody showed that Plinabulin acted in synergy with the antibodies
in inhibiting tumor growth and had the longest time to reach 10-fold increased tumor weight
among the six test groups. FIG. 4A shows the effects of Groups 1, 5, and 6 on tumor growth.
As shown in FIG. 4A, Group 6, the combined treatment with Plinabulin, PD-1 antibody and
CTLA-4-antibody, had better inhibition of tumor growth than Group 5, the combination of
PD-1 antibody and CTLA-4 antibody treatment group, and both groups 5 and 6 showed
inhibition of tumor growth when compared with the control group 1. FIG. 4B shows the
effects of the six treatment groups on the mean tumor weight at necropsy. As shown in FIG.
4B, the combined treatment with Plinabulin, PD-1 antibody and CTLA-4-antibody produced
the lowest mean tumor weight at necropsy, followed by the treatment group with Plinabulin
and PD-1 antibody. Fig 4C shows the time for tumors to reach 10 fold of their starting
volume in the six treatment groups. As shown in FIG. 4C, the treatment group with
Plinabulin, PD-1 antibody and CTLA-4-antibody combined had the longest time for the
tumors to reach 10 fold of their starting volume. Therefore, Plinabulin treatment either alone
or in combination with PD-1 antibody or PD-1 plus CTLA-4 antibodies, resulted in a
decreased tumor weight at necropsy. The combined treatment of Plinabulin, PD-1 antibody

and CTLA-4-antibody had better tumor inhibitor effect than the treatment of Plinabulin and
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PD-1 antibody, which showed had better tumor inhibitor effect than the treatment of
Plinabulin alone.

[0090] FIG.S shows the results of FACS analysis of the tumors at necropsy,
including the percentage change of Treg cells, the ration of CD8+/Treg, and the percentage of
macrophages in CD45+ lymphocytes, in the MC-38 CRC tumor model described above.
FIG. 5A shows the effects of the six treatment groups on the percentage of Treg cells. As
shown in FIG. 5A, the treatment of Plinabulin, PD-1 antibody and CTLA-4-antibody , the
treatment of Plinabulin and PD-1 antibody and the treatment of Plinabulin alone all showed a
reduction in % Treg cells as compared to the comparator group without plinabulin.. FIG 5B
shows the ratio of CD8+ cells to Treg cells. As shown in FIG. 5B, the treatment of
Plinabulin, PD-1 antibody and CTLA-4-antibody showed the highest ratio of CD8+/Treg
cells. FIG 5C shows the effects of the six treatment groups on macrophages. As shown in
FIG. 5C, the treatment group of Plinabulin, PD-1 antibody and CTLA-4-antibody, the
treatment group of Plinabulin, and the treatment group of PD-1 antibody and CTLA-4-
antibody all showed decreased percentage of macrophage when compared with the respective
comparator groups.

[0091] Therefore, the FACS analysis of the tumor tissue demonstrated that
treatments of Plinabulin alone, Plinabulin and the immune checkpoint inhibitors (e.g.,
plinabulin with PD-1 antibody, Plinabulin with PD-1 antibody and CTLA-4-antibody) were
associated with a decreased percentage of Regulatory T cells (Treg cells), a decreased
percentage of macrophage stained cells, and a concomitant increase in the ratio of CD8+/Treg
cells. The decrease of the Treg cells percentage and macrophage stained cells and the increase
in the ratio of CD8+/Treg cells were more significant in the treatment groups with plinabulin
and immune checkpoint inhibitors than the group with plinabulin alone or
antibody(antibodies) alone. These data has demonstrated the synergistic immuno-oncology
properties of the combined treatment using Plinabulin and the immune checkpoint inhibitors

(e.g., PD-1 antibody and CTLA-4-antibody).
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WHAT IS CLAIMED IS:

1. A pharmaceutical composition, comprising Plinabulin and one or more
immune checkpoint inhibitor.

2. The composition of claim 1, wherein the immune checkpoint inhibitor is an
inhibitor of PD-1, PD-L1, PD-L2, PD-L3, PD-L4, CTLA-4, LAG3, B7-H3, B7-H4, KIR or
TIMS3.

3. The composition of claim 2, wherein the immune checkpoint inhibitor is a
PD-1 inhibitor.

4. The composition of claim 2, wherein the immune checkpoint inhibitor is a
PD-L1 inhibitor.

5. The composition of claim 2, wherein the immune checkpoint inhibitor is a
PD-L2 inhibitor.

6. The composition of claim 2, wherein the immune checkpoint inhibitor is a
CTLA-4 inhibitor.

7. The composition of claim 1, comprising a first immune checkpoint inhibitor
and a second immune checkpoint inhibitor, wherein the first immune checkpoint inhibitor is
different from the second immune checkpoint inhibitor.

8. The composition of claim 7, wherein the first and the second immune
checkpoint inhibitor is independently an inhibitor of PD-1, PD-L1, PD-L2, PD-L3, PD-L4,
CTLA-4, LAG3, B7-H3, B7-H4, KIR or TIM3.

9. The composition of claim 8, wherein the first immune checkpoint inhibitor is
a PD-1 inhibitor, and the second immune checkpoint inhibitor is a CTLA-4 inhibitor.

10.  The composition of claim 8, wherein the first immune checkpoint inhibitor is
a PD-L1 inhibitor, and the second immune checkpoint inhibitor is a CTLA-4 inhibitor.

11.  The composition of claim 8, wherein the first immune checkpoint inhibitor is
a PD-L2 inhibitor, and the second immune checkpoint inhibitor is a CTLA-4 inhibitor.

12. The composition of any one of claims 1 to 11, wherein the immune checkpoint
inhibitor is an antibody.

13. The composition of claim 12, wherein the immune checkpoint inhibitor is a

PD-1 antibody.
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14.  The composition of claim 12, wherein the immune checkpoint inhibitor is a
PD-L1 antibody.

15.  The composition of claim 12, wherein the immune checkpoint inhibitor is a
PD-L2 antibody.

16. The composition of claim 12, wherein the immune checkpoint inhibitor is a
CTLA-4 antibody.

17. The composition of claim 12, wherein the antibody is selected from a-CD3-
APC, a-CD3-APC-H7, 0-CD4-ECD, a-CD4-PB, a-CD8-PE-Cy7, a-CD-8-PerCP-Cy5.5, a-
CD11c-APC, o-CD11b-PE-Cy7, a-CDI11b-AF700, a-CDI14-FITC, a-CD16-PB, a-CDI19-
AF780, a-CDI19-AF700, a-CD20-PO, o-CD25-PE-Cy7, a-CD40-APC, a-CD45-Biotin,
Streptavidin-BV605S, a-CD62L-ECD, a-CD69-APC-Cy7, a-CD80-FITC, a-CD83-Biotin,
Streptavidin-PE-Cy7, a-CD86-PE-Cy7, a-CD86-PE, a-CD123-PE, a-CD154-PE, a-CD161-
PE, o-CTLA4-PE-Cy7, a-FoxP3-AF488 (clone 259D), IgGl-isotype-AF488, a-ICOS
(CD278)-PE, o-HLA-A2-PE, o-HLA-DR-PB, o-HLA-DR-PerCPCy5.5, a-PDI1-APC,
VISTA, co-stimulatory molecule OX40, and CD137.

18.  The composition of anyone of claims 1 to 17, further comprising one or more
pharmaceutically acceptable excipients.

19.  The composition of anyone of claims 1 to 18, further comprising one or more
additional chemotherapeutic agent.

20. The composition of anyone of claims 1 to 19, wherein the immune checkpoint
inhibitor is nivolumab, pembrolizumab, pidilizumab, ipilimumab, dacarbazine, BMS 936559,
atezolizumab, durvalimumab, or any combinations thereof.

21. A method for treating cancer, comprising administering the pharmaceutical
composition of any one of claims 1 to 20 to a subject in need thereof.

22. A method for treating cancer, comprising co-administering Plinabulin and one
or more immune checkpoint inhibitor to a subject in need thereof.

23. The method of claim 22, further comprising co-administering one or more
additional chemotherapeutic agent.

24. The method of any one of claims 21 to 23, wherein the cancer comprises

cancer cells expressing a binding ligand of PD-1.
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25.  The method of claim 24, wherein the binding ligand of PD-1 is PD-L1 or PD-
L2.

26.  The method of claim 24, wherein the cancer is head and neck cancer, lung
cancer, stomach cancer, colon cancer, pancreatic cancer, prostate cancer, breast cancer,
kidney cancer, bladder cancer, ovary cancer, cervical cancer, melanoma, glioblastoma,
myeloma, lymphoma, or leukemia.

27. The method of claim 24, wherein the cancer is renal cell carcinoma, malignant
melanoma, non-small cell lung cancer (NSCLC), ovarian cancer, Hodgkin’s lymphoma or
squamous cell carcinoma.

28.  The method of any one of claims 21 to 27, wherein the cancer comprises
cancer cells expressing a binding ligand of CTLA-4.

29. The method of claim 28, wherein the binding ligand of CTLA-4 is B7.1 or
B7.2.

30. The method of any one of claims 22 to 29, wherein the immune checkpoint
inhibitor is an inhibitor of PD-1, PD-L1, PD-L2, PD-L3, PD-L4, CTLA-4, LAG3, B7-H3,
B7-H4, KIR or TIM3.

31. The method of claim 30, wherein the immune checkpoint inhibitor is a PD-1
inhibitor.

32. The method of claim 30, wherein the immune checkpoint inhibitor is a PD-L1
inhibitor.

33. The method of claim 30, wherein the immune checkpoint inhibitor is a PD-L2
inhibitor.

34.  The method of claim 30, wherein the immune checkpoint inhibitor is a CTLA
inhibitor.

35.  The method of claim any one of claims 22 to 29, comprising a first immune
checkpoint inhibitor and a second immune checkpoint inhibitor, wherein the first immune
checkpoint inhibitor is different from the second immune checkpoint inhibitor.

36. The method of claim 35, wherein the first and the second immune checkpoint
inhibitor is independently an inhibitor of PD-1, PD-L1, PD-L2, PD-L3, PD-L4, CTLA-4,
LAG3, B7-H3, B7-H4, KIR or TIM3.
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37.  The method of claim 36, wherein the first immune checkpoint inhibitor is a
PD-1 inhibitor, and the second immune checkpoint inhibitor is a CTLA-4 inhibitor.

38.  The method of any one of claims 22 to 29, wherein the immune checkpoint
inhibitor is an antibody.

39. The method of claim 38, wherein the immune checkpoint inhibitor is a PD-1
antibody.

40. The method of claim 38, wherein the immune checkpoint inhibitor is a PD-L1
antibody.

41.  The method of claim 38, wherein the immune checkpoint inhibitor is a PD-1.2
antibody.

42, The method of claim 38, wherein the immune checkpoint inhibitor is a CTLA-
4 antibody.

43, The method of claim 38, wherein the antibody is selected from a-CD3-APC,
a-CD3-APC-H7, a-CD4-ECD, 0-CD4-PB, a-CD8-PE-Cy7, a-CD-8-PerCP-Cy5.5, a-CDl11c-
APC, a-CD11b-PE-Cy7, a-CD11b-AF700, a-CD14-FITC, a-CD16-PB, a-CD19-AF780, a-
CDI19-AF700, a-CD20-PO, a-CD25-PE-Cy7, a-CD40-APC, a-CD45-Biotin, Streptavidin-
BV605, a-CD62L-ECD, a-CD69-APC-Cy7, a-CD80-FITC, a-CD83-Biotin, Streptavidin-
PE-Cy7, a-CD86-PE-Cy7, a-CD86-PE, a-CDI123-PE, a-CDI154-PE, «-CDI161-PE, «-
CTLA4-PE-Cy7, a-FoxP3-AF488 (clone 259D), IgGl-isotype-AF488, a-ICOS (CD278)-PE,
a-HLA-A2-PE, o-HLA-DR-PB, o-HLA-DR-PerCPCy5.5, a-PDI-APC, VISTA, co-
stimulatory molecule OX40, and CD137.

44, The method of any one of claims 22 to 43, wherein the immune checkpoint
inhibitor is nivolumab, pembrolizumab, pidilizumab, ipilimumab, dacarbazine, BMS 936559,
atezolizumab, durvalimumab, or any combinations thereof.

45. The method of 21 or 22, wherein the cancer is selected from breast cancer,
colon cancer, rectal cancer, lung cancer, prostate cancer, melanoma, leukemia, ovarian
cancer, gastric cancer, renal cell carcinoma, liver cancer, pancreatic cancer, lymphomas and
myeloma.

46. The method of 21 or 22, wherein the cancer is a solid tumor or hematological

cancer.
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47.  The method of claim 21 or 22, wherein the cancer does not have any cells

expressing PD-1, PD-L1, or PD-L2.
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FIGURE 4A

Tumor Volumes Expressed as % Day 1 Volume
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FIGURE 4C

Days to Increase Tumor Volume to 1000% Day 1
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FIGURE 5A
MC-38 CRC Tumor: FACS Analysis in CD45+ Lymphocytes: % Treg
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FIGURE 5B
MC-38 CRC Tumor: FACS Analysis in CD45+ Lymphocytes: CD8+/Treg
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FIGURE 5C
MC-38 CRC Tumor: FACS Analysis in CD45+ Lymphocytes: % Macrophages
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[0029]  WnASCHTH, “VBF7” (Treat/treatment/treating) +& 387 % % jits HAL & 408k 25
HEW LT TRT /80697 B 1 AR TE T ey &3 V897 14 A LI H 95998 5008 DL
EARAEIE Ty BB DA HA 77 20 B A R 5 0 B 0 RURSE (R 6 %5 AT VR T BRI B R R K
JE& 95073 SO LRI AT BE A% o ARAE “YBIT TEVR YT & T80T O BB A i B LR 0 R AT IR T
[0030]  4pASC Al A, ARAE “Py7 A7 2 451X AE ) 3], F ] DAREAR S U7 « o B i A/ 25
JE AR 7 A% 9 BT IR 1) A A, B ke R B A AR O T B HL At AL ) L R AT R 4
F, BCRT DA FE HAR 77 T 4 24 25 A8 e Ad LAk 2D S T 7 ek BIs i 0/ B A 22 g 2 3 X %
HH IR B A% 98 B MR AR K A SR TR AR AN R T, 51 G, R BE 5 BEE AL T s MR s BT IR
70 SR 2G5 A/ R S R R H TR B B R E A DU 28 1
KR 22 v B AN/ BB e RE LA s KR E AR s SR A2 e 2 s IR 2 BURE TR s be Ak
A PRI s $1 0 S R BRI 51 751 s P00 B3 701 5 AR & T Ath 40 2 A 790 R 40 B A A A 1 5
[0031] L2 MziHZH &)

[0032]  —MUsi )y V0 A E A, FA B A AR LA Je— sl 22 o e Ao A s 100
7l

[0033]  7F— st /7 S H , BT G g8 i A% A4l 77 /& PD-1.PD-L1.PD-L2.PD-L3.PD-L4,
CTLA-4.LAG3.B7-H3B7-H4 KIREGTIM3 ] 1l 7] o 75— LSt /7 S o, BTk S A 7 4110 1)
A AEPD- 1AM IR o 72— $e St 77 S0, BT i S e o A s 0| 771 2 45 G PD-L 1 e Ak o £F — 28
SE T R, BT IR G A A S R S PD-L L 57 o 76— LSt 7 S, BT iR S 5k 2 0
7 A2 PD-L2 3 ) 77 5 2H A B PD-L 1/ PD-L2 31l 771 o 75 — S8 S it 7 S v, BT 38 S B AG 7 4
7R CTLA- 440741

[0034]  fE—RBSt T R, A SCHTIR -G W00 & 58— e B A 15 R AR AN 26 — S e
A IR, Hor IR 5 — S e e A s AR AN [R] T A 2 T A ek A A o A 2
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ST G, T IA BF A e e A AR A BT B S A A U A RS ST M S PD-1  PD-
L1.PD-L2.PD-L3.PD-L4.CTLA-4.LAG3.B7-H3.B7-H4 KIREL T IM3 ] 471l 771 o 76 — LS i 5 %2
Hh, IR B — S A B R AR PD- LI 5, HLT IR 58 — e A A s 0 ) ) 2 CTLA- 441
il 7] o 75— LL STt 7 S H , BT IR 5 — G e A A i 0 52 PD-L 14 il 77, BTk 28 — S e i
A A A CTLA- 44 ) 7] o £ — HE STt 7 22, Fridk 38 — S B A 25 U4 | 7] 2 PD- L2411 1
A, ELFTIR 55— G 2 A 2 S I 772 CTLA- 45 1) 1) o

[0035]  #F—HEs i 77 22 v, i G S A 2 A A1 1 500 T DA S e 40 ok T4 B 1 4% 4 FH IR/ K
o FE— LS T7 Z2 0, Bl G g2 A 25 R AR AT LAy RE 40 A T 40 B A 45 4 FH IR AN 23 1 ()
W/ T-50038 /R o FE— STt 7 S, P G e 2 A I 7R AT DA DS (R T4 P o 1 4
B 73 F o AE—BE S 77 22, BT I e B A 2 s #0170 mT LA FR AR AR 2% A5 40 S0 1
FSLHRPRI 53 F o £ — LLSETt 7 20, Pl S e e 5 s3I 550 AT O iAo £E — B St 77 58
o, BT I G AR 2 A AR PD- 1A o 76— SRSt 75 R b, T S 3 A6 7 5 00 1) 571 & PD—
L19iAA o fE—SUSt 77 S, Bk S e dar 25 i 01770 /2 PD-L29i Ak o 78— 2850t 77 S8, pirik
oA A AN R PD-L3BUAR o 72— LESEHt 77 =, B il S e A 5 sl ) 771 2 PD-LAB AR
TE— BB St 7 R, BT ik G A 28 A A2 CTLA-A B TR o 7F — SS St 7 R b, BT ik e A
B S5 )52 CTLA-4 . LAG3 \B7-H3 . B7-H4 .KIREL T IM3 {1 $i4k .

[0036] PR Fi4A AT 1% [ : a—CD3-APC.a-CD3-APC-H7.a—CD4-ECD.a-CD4-PB.a-CD8-PE-
Cy7.a-CD-8-PerCP-Cy5.5.a-CD11c¢—APC.a-CD11b-PE-Cy7.a-CD11b-AF700.a-CD14-FITC.
a—CD16-PB.a—CD19-AF780.a—-CD19-AF700.,a-CD20-P0.a—CD25-PE-Cy7 .a—CD40—-APC.a—
CDAS-A W& i B 5 fl & -BV605 . a—CD62L-ECD . a—CD69-APC—Cy 7 .a—CDSO-FITC.a—CD83-4=
Y2 B8 S5 AR -PE-Cy7 .a—CD86-PE—-Cy7 .a—CD86-PE.a—CD123-PE ,a-CD154-PE .a-CD161-
PE.a-CTLA4-PE-Cy7.a-FoxP3-AF488 (F[%259D) . 1gG1-[H Fh%l-AF488.a—1COS (CD278) —PE.
a-HLA-A2-PE.a-HLA-DR-PB.a-HLA-DR-PerCPCy5.5.a-PD1-APC. VISTA . FL 5| ¥4 T-0X40 F1
CD137.

[0037]  ZFhpiiAk (Ab) A] T AR AR A AW, Frid diik B3 B A &z M 455 PD-1,
PD-L1.PD-L2.PD-L38PD-LAMFuik . LA =55 Al /) 5PD- 14 M 455 19 AmAb (HuMAb) (514,
gh& NPD-19: 7] g 5k 5 HAM A in & BRI PD- 122 XU ) 2L AT F 3 H £ F] 58,008,
4495 , i@ it 5| ¥ HEEAR I NA ST BLE sE AL 5PD-L1R: e 45 & B HUMAb A 136 1
LREET,943, 7435 3@ 1T 5] AR HBEARFE AN A HAhHT-PD-1mAb . f & T4 40, £ E &
FIE56,808, 7105 . 557,488,802 5 M8, 168, 7575, LL XPCT A FFSW0O 2012/145493, LA
i SCHR 38 I 5] K e HE AR I N AR S Hi-PD-L1 mAbCL H#63R T 40, 35 H 4 R 557,635,
7575 F%58,217,1495 , £ E AT 552009/0317368 5 , LA FZPCT/AFF5W0 2011/066389F1WO0
2012/14549, UL b e SCER S5 38 5| FR HLRE AR I A A

[0038]  7E—ub5jfi /5 &, Pi-PD-1HUMAb R] % F 17D8. 2D3 4H1 . 5C4 (A S A AR 4k
L) J4AL 1.7D3FI5F4, AR T35 E £ F) 558, 008,4495 £ — S5l /7 2, Hi-
PD-1HuMAbA] % H 3G10.12A4 (A 3CHh 1 FR yBMS-936559) . 10A5.5F8,10H10.1B12.7H1.1
1E6.12B7MI13G4 , ‘B AT T35 4 1A T+ 36 [ 4 F| 57,943, 7435

[0039] 7 —uEsiji 5, Brid 2H &40 id m] AL — Pk 2 Fh 2 2 T B 2 O M R AR o 72—
B Sty R R, FITIA 2 2 v] 5 52 B R R AT 45 Ko 1 1iphor HS15® (3 2, % (15) —f2 L
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HEHR) o FE— LSt J7 22, I 24 27 W 436 32 ()RR 751 P R0 46 ) I o £E — B8 S 7 S, B
R 2] He 2 MR AT B 45Ko 1 1 iphor AN TR 8 . 7F — LSt 7 R, pTid 25 2 n] 252 1)
BB 7 ] A5 Kol 1iphor FIP —l%, Horb 3L TR B A M B &, fiTikKo11iphor A 140 &
%, N B NZI60H 5 % £ — LSt U7 b, IR 4 S Wikl AL — el 2 A AR 2 2
A2 T A1) o

[0040]  Fk k1) 24 W il 70 B R AT F i & A SCHTIR I W) 2540, WRemington”s The
Science and Practice of Pharmacy,2lst Ed.,Lippincott Williams&Wilkins (2005) &1
ANTFHIREL S8 i 5| A B AR I AN AL PR, — S St 7 RAFE A G, HaE
(a) LA MEST A RS AT AR B IL 2522 v 2 1) £, (b) S A s 40, A (c) 2455
G130 =0 NN i = 1| N w3 o A (o

(00411 JHLAth S Jith 77 S8 L35 15 53 Sl (1) 455 4 v e ) Tt FH 387 I8 A0 AR DA J — Fhal 22 Fh e s A
A AR PR, —SE STt T RAFEE M A, KA E: () RN A ER
AR AT AR B 24 7 AT 52 1R 3, A (b) 2457 AT 4252 (M) A S B 70 RO AR B E AT 265 DA%
B MAEY, A E (o) —FhEl 2 PG Bk A IR, A0 (b) 2457 A e 52 1K B4 F
LESnIN IS nIE At (AR

[0042]  A] DI AR AA] — e DA 52 00 a1 2R A0l FH ke 1 ) 4 it P RS =t FH AR ST i ik
25 B8 , ik i AR U T EA IR T IR & N OIS R ERr KN BN R4
B Rz S BRI JULP P il BH A BT ERHR P o 7R YR T I8 RORE (FE AR 3k S it 77 28 1 5%
2, IR A B 4t FH 2 5 R

[0043] R iH “ZA) 57 AT 252 I BT Bl “24 2 T 42 52 K ROE 7 B0 38 A Ar] RTG53 5751 70 B
JoT AR 0 TR 7 AN L B AR S R AR WS A 3R )5 o K 3K A B R R T 2 s PR
J5i A AN R o B T ATART A Jot a5 508 PR o AN G O 2 Ah , A SC T
EHTIRITH-E Y B & Ak, v DUALFE 1] dn A S5 s FH IR & P e ) LU HiI8 1 1EZY
WA ELE SRR 1% RE L 10, GiIman®s (Eds.) (1990) ;Goodman and Gilman’ s:
The Pharmacological Basis of Therapeutics,8th Ed.,Pergamon Press,i@it 5| FH¥H
BARIFEANARIL

[0044] 1=y 24 2 i) 1 52 W B AR B 20 20 (R 40 o 1) — S8 Sz A9 2 < i, Gn LR 6 ) B A 7
B V€K, 0 R OKUE A AN EL B B M s AT 4E 3 AT A, IR AT E R BN R AT 4R A
FRAFAE T WOIRIE IR s 22 2 s B T A s Tl A )35 771) » sl I8 R AN AEE IR TR 855 5 R S 5 AL A
JHL, A0 Y AT Y RV ORI AN AT BT s 22 O, G L H . L AR
B H FE PR AR £ B VR TR 5 FLALSR, WO TWEENS 5y 57, n+ e SE R ER 4 ; o5 (A 77 5
VAR s He 77 s AR 0E 71 s B Aa A R s B J 71 s TR R K 5 S598 SR /K R IR R 22 I VL

[0045] AR I 2 GV O0I% DL s s B At o AR ST A, PR AT R AR R B I
J7 58k (good medical practice) FILA N &Y : HAEHAEYEH AN EiE T LT
— 7R 1) B4 D L BH A0S Gt FH o AR, B — BB T 28 B 1 7 I AN R A 1 N 2
TRt FH — IR B AN 7 R It FH — 0o TR b 28 DL A R — I I IR = IR R 22 it L A
DLy — B 8] i B (510, 293090 B 22 2926 /M), A 4 SR E it Y, DL K rT DLAE YR
ST ISR GG 25 AN I — Ik, R A e i HERR B — it o AU R N SRR B 11773
A BARTEEAG YT IR, I R 6 e B 25 VR 7 U T A2 i) 71 SR HER N 5
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[0046]  4n b Pk HR LG Y)] UL T 2 Mt IS 121 2 M@ 8 0k AR —F,
Ban AT R E S E B B RS (35 E AR ) R IR S S B
F K LRI PN e A S B At i 15 A e P g A2 o AR AT RN UK B A, O IR AN S A &4
B FE 8 N 25 245 FF LR B J7 1 0 24 B 26 W0 AR 3R BT 75 00 e 2 40 250842, T DIAE AR
ST AR T R0 ) 22 Pk 2 R e 52 R A o 24 5 AT 2 52 R 80 A 3 4 2 [ Ak BB A T 78 741
PR 7K s B 7R 2 T PR 75 AN 2 4 o o m DAL HE AT 02 1 24 v 1 o, HAS & s i |
TINE VB G G S0 EEE GV & sk &, 2 LR EE T
e BT 7R B A S A0 e FH ) SEEBR B A Rk« i) 28 T T AR ST IR 7 v 550 2 ) R e &
YR T CLR Sk (kim0 IR A A ) :Modern Pharmaceutics,4th Ed.,
Chapters 9and 10 (Banker&Rhodes,editors,2002) ;Liebermans,Pharmaceutical
Dosage Forms:Tablets (1989) ; flAnsel, Introduction to Pharmaceutical Dosage
Forms 8th Edition (2004) .

(00471 ] LAAS FH A5 1 I 7R 2 , 0358 7] B (15 [ A i P e 8 P A i I i 3) 9t
AL 7R RO M AR 58 [ A T 20 o 770 PT DA R 4 1) A B8 701 B B A AR T AR
ZUEAE ), oA A& RS 70 T 70 ARORE R S AR A €7 S TR R BN 5 - 7R A
A AR TR o VAR 10 ) B A 458 7KV VR LR~ A R~ b A B 307 A s P V8 R R / B A 7
T, CA % FH v s SR 2387 A 8 ) YL s 551, 22 700 B v 2 G i R ) S 97 D S LA L
TR R AR s A7) o B 7R R AR )

[0048]  3& T il £ 48 111 it FH 1 B A7 7 L 110 245 2 M 42 52 A B0 I AR I 3 TR oy 7910388 5
RIS VERRRE I B 2 5 AR Ve 7R DR B 05 DR IR B« H e W I\ FLPE LT 4E 3
R-G FRANTE K BH SR RN BERE 5 A 0 A e A g R IR A SE TR P 2R 4E 2R VIV 7 dn A IS R B
T i 8 A o Bt 77 dn — A8 A ik vl T e b R TR S I i sl e 7 AR, W AR
), ANFD&CHLHF o FHA T AT PRI 551, 45) 2 ] 357 C b S WA Yoy I A A K SR B k) a2 iH
W TR R A 7)o RS S0 5 A3 — Pl 22 b 2 T 1 [ A R B 591 o B A 2 2 P e 6 X
TR B2 LER R ANWRTE | AR A A7 RS OE M, IX AN 22 B 1 9 HL AT BA B ARSI RN R
AT

[0049] [ JRZH & Wik v DAL S AR FLAT S BV v &5 o 0 T & X P2 S i 2 2 m]
F2 52 B R S8 AR A3 2 AT o FH TR S < Tt 771 2L 7R ARD AV 9 1 Ak ) L TR 20 ), B HE R
Hh P R 4 R R RERE L RUBE I A K 0 T R U B B A A
YEZ R RELTYE RN AVICEL RC-591 303 M5 R Y 5 i 734 (1037 988 771 B0 45 B O I A 2R
LI AL RS0 5 B Y 11 (57 J53 7740 358 0 i R A R R Y AR O P RN » 11 IR A 2HL & 03 T LA 75
B ST TR ERR T BRI €50 o i — el 2 R 45

[0050] X e & Wt mr DL JE Ik 5 B 07 VA BEAT AR, 388 S FH pHER I (] 49 6t 14 04K, Af 45
F L A AR AR I SR S FH B A 1 1 3 ORI, B 7 AN [R] B R TR A A K S ER 1 4R
FH o 3 T 1) R 3 5 R AF AR AR T LA R ) — Pl 2 Bl . ZIRAEAR I RLT4E 2R IR LM TR AT
R ZHRER RN A AR AR H RN R4 42 (Eudragi t AR i A1 UKL
[0051] R SCHIAR 1) 4H & 0PI A e B, 55 H A 25 s 1 0 o

[0052] TS 4x B gk = RS I HAR A &4 G R L T R S 7 8 L XA
MG VI8 E B — Pl 2 MR I M BORMY) 5T an R | 1L AR B A ER I AURS S 0 a0 hir
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TR R 2T 4 2 R T R LT E 3 AR P 2 Y BR AT 4R 3 o AT LB S Bk 8 TF I Bt 77
TE TR 700 BRI ) P R AN AR 7

[0053]  PCHVE AL &4 CR¥ LI o F T J IR AR . F) 445 mT DA 1 HR B g 348 it FH o V2
2] R A BT i R KA (B IR T O 025 RS (B AN 25 RS 8 %) 7T g TGk B B R & d
S AEANRE NG EF 1 B KA I 0 T 5 N 200 L E 1] SR AR, TR A0 S TS IR R 2 FH ) A8
HIF /2RI 2B o 3ok, HRBN AT EESZ (R4 N, =4 5 028 Bl B A ) B 25 B T3 70 LA T
L2 AL 5.

[0054]  SfF-HRRN F , 8 % F AR BE 3k KV WA E D 32 BEA ot ) % VA R s 25 - mT LA e
T 24 1) 2% 1 22 40 A R R HI VDR R 7 385 11 pH o ) 751038 T DA, 258 0 ) 245 2 T 42 52 R 7 T )
Rt R TR AN A M o

[0055] A FH AL T A IT B 25 40 Wi B T8 RV A FE A AN PR -, R FL &4 JPHMBL U T
W AR oA < T 24 i R R 4% 7K » A1 P ) R TV 1 7R 9 il i Tweeen: 806 [ A , 2 77 FHI
A WA T ARSI 2 TR HR B0 b o X LA B R AR T, 58 SR EE R YERR | e ) 5
HIEAFYE 2R TSI R AT 4R 3R R LR AP e M4l Ab K

[0056] W FR 4 75 BEEAE R Ik S A EATEFREARIR T, 3 O R &4 &L
P A R e E A AT A P R R P B 32 1 5 R )

(00571 mJ DAfsE F 22 M FH 3 98 59 pHIKY G2 Pl AN 7%, I 2 T A5 IC) ok 71 2 R RE AT B 32 1) o Xof
TVFZHEY), pHAAZRI R, G2 M B0 4 8 1R 56 52 P K 5 6 2 il O PR R 52 PR
AR 6 22 P o AR FH 5 52, P P el 7 3K L o1 751 ) pH

[0058]  HRAF}AT 4252 P A A HAR T, £ AR R Y R ARBR R Y S Bk B R
TEEFR AL AR T ER I oK

[0059] AT A, & 75 HR Rk ] 771 o 1) FLAd R T2 SR 4 70 BB 51 A P 2 6 5 R A R — 44
B0 W] FHHARZE S A Bl S A &

[00601 30 F+ Jey N2 FH , AT A A0 25 AR SR 8 TF I 285 W0 0 3078 700 S B0 71 S B IR VA VR R
T VRAE o JRI B R PT DASE 8 24 A LA AR LA R B aE k7 L 97 S 7R R G AN AR AL
FILH Y

[0061] o —F ik P e FH » TT s A ST IR 1) 2L 45 400 ¥ il B0 43 HIOTE 24 2 ] 82 52 A R R 771) (491
T ER 7K B B VA TR H o I8 RTRL EA TE ) R R A B R 1 pH , FLALFE AN PR T-NaOH
B TR B S I R BN VHC T AAT IR o 7 22 RS il 7 SR b, IR AL S VI pHoN2 88, BURIL4 T T
SRR TR 700 T B, 5 ST PR SN DA 5 Pt PR S PP I O T R 5L ARt IR FEDTA . AT I,
TR DK A ZH S 1 R 3 ) TR 7)) A A = PR #4905 B T A R R AR
P TP A T WD AR 7 2 A S 0 e A SR P B /K A5 0 o At T 482 52 1) IO 791 £
PL NS A BT HEiA : Powel1%%, Compendium of Excipients for Parenteral Formulations,
PDA J Pharm Sci and Tech 1998,52 238-311fINema%%,Excipients and Their Role in
Approved Injectable Products:Current Usage and Future Directions,PDA J Pharm
Sci and Tech 2011,65 287-332, P& 1L 51 FEE A& I NASC A o3k AT A& Hid A Pl 1)
DA A5 400 1) 200 7 PR A0 ) B T 0 VYR, HG B, R AR AN B T A R KR VBRI R R R U R L
BN N LINGEL v I

[0062]  AJ LA LA — ek 22 o ] A4 T 2 m) 4 BEON SR SRR FH T 0k oA it FHIG 2H 540, £E 36 FH 2
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FTAT LA 7 R FH G s R 0 88 51 2 DG TR 7K 3 7K B 6 M VA R 27K o 7 At R St 7 S8, DA
£ U 0 IO SR BE2H S W A BEAT 11 18 A1t FH o 75 At St 77 S8 Hp , DATE it B 2 1T 75 i3k
— DRI OY AL HE2H A W 7 B4 it AR ST I (1) 46 &9 45 LA 70 1) 40 & 1) S it
HEF ARG SR A, BN TR 2 TR A P RRAR], 3]
st FH P A7

[0063] AT AT I (13 P AL & W S ) O T B AR SRR IR TT I 00 5 18 4 77 =
(R B2 BN G BT I o A — S8 St 7 S, IR A AR A 1 SR & v] 920 25mg/ ke ik
HE Z)120mg/ ke A B E £, 410 5mg/kg /A B oL 5 /> £ ) 70mg/ kg /K HE , £)1 . Omg/ kg /K B &
2150mg/ kg , B Z)1 . 5mg/kg{A& B 2 £ 10mg/kg A = o Atk , 6 175t FH T-70kg BN, S &G
FEI AT 4 : 291 Tmg /R 22 298000mg/ K , #135mg/ R B B /> 22 2)7000mg / R BLHE 2, 2)70mg/ R &
£16000mg/ K , £1100mg/ K F £15000mg/ K , B £1200mg = £)3000mg/ K

[0064]  7E—dEsjifiJy b, AR SCRTIR A W] UL HAh va 77 40 A48 o 78— 255
5 ARSI A AT LA S Gk ST RO VR A AR T VR B IR I 4 A it FH R
N FH

[0065]  VRIT I

[0066]  —Ubsijif Fy S5 YR IT HERE I 5 vk, HoOW AR SCRTR M 23 & W 8 T 7 ZE 1)
XTG o — LB STl T S0 SR YT R IE B 7%, AL FE R AT AR DL Je— Pl 2 P A i A A
et 770 L 5] ot FH T 75 B X R A — BE St T = v, BT iR ek AT LA 3h A, 45 i L3
M N AE—EESET T e, BRI N

[0067]  — LSyt 77 R0 Fad ik 3L [A) i FH 3 0 A AR DA S — Pl 22 o 4 92 A A s 00 1) 51 R
PR St P i P T S0 P 6 SRR P T ¥ o — B SI i Ty 2R 5 R S et e ) e 34 8 A A DA
T —Fohak 22 Foh G A 2 A F ISR SR AL AT S RE 1 AR A3 40 ) L8 T vk

[0068]  7E— s J ZE A , Bt e i B B 2 I8 45 A PD— 1 1) TEC AR 114 Je A 400 P o 7 — 8 S i
TR, TR 45 A PD- 1 R AR &2 PD-L1 o 75— L5 77 S0, Bk 45 & PD- 1 B AR /2 PD-1.2,
[0069]  #F—LLSLiti 77 22, AL IR VG I HhE 1 7 12530 R4 %6 0l R I8 45 & PD- 1 ) i A4
(1) Jae IiE AT M o 7E — LB S it 7 S H , AN ST IR V8 97 R 1) 5 V0 0 4 S5 3| R IS PD-L L (1) Je e
A o 7 —BE STt 7 ST, AR SUHTIR IV 97 Ja i 1) 77 V25340 B0 475 %5 0| Tk PD-L2 1) Je i 40
TE— SRSt 7 S HR, AR SCHT IR B ¥R 97 JRIE 1 7 v B S 3l 2 Ak PD- L 3B PD— L4 1) J i 4]
Ml o

[0070] 7 — L6 St J5 22 , % 1) 22 1A 455 6 PD— L1 T 42K P 8 i 40 , /60, 34754388 P 43 A 0 5 Sk
Tor I 25 & BOAR (1) A7 AE o3& B 23 A 0 16 S 45 AL 5 A ANBR T : Dako 2 Al 2 I PD-L1THC
22C3pharmDx i 7 £ F1PD-L1THC 28-8pharmDx.

[0071] 7 —Esjiti 77 S8 v, P Ji i 6 3 R 3K 45 & CTLA -4 T A% 1) i iE 40 i o 7 — 6 5
Wi ) &b, TR 45 & CTLA- A B4R &B7 . 18¢B7 . 2,

[0072]  fE—RBSt 7 S M, AL TR () V6 T R 1) 77 V2340 B0 46 55 il 3Rk 45 6 CTLA-4 1 fid
A B4 S8 E 40 P o 7 — B ST 5 R H, AR SCRTIR (1 ¥R I TR RE 11 7 Yk L HE 45 IR IABT L 18.
B7 . 21 hE 40

[0073]  #E—Ubsijifi /7 Z H , AT I G I8 A 2 1001 771 2 4 QB T DR U B T L R R 2R B T
(pidilizumab) AFUC BAHT IA R ELEE (BMS 936559 . B 4: ¥k B4 (atezolizumab) At L BAHT
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(durval imumab) BEEL_E3NHFIFAEATH S -

[0074] 75— LS 77 b, S E A2 Sk U i L B L S5 e R AT S AR | FLAR
Jarh B R B TR O LR L T U R ERT L T U R A R B R AR R R P e . AR —
SO STt 77 SR, BT IR e A2 A0 i SRR B R L /Nl g (NSCLC) DN S0 28 7 <
IO E2 TR B AR 2 P e o AE — e S T SRR, BT REE E E - FLRE L 45 W L B I i
HI R R S I O S L B AR P e AR L R R R o AE s
Tt 77 G, BT Ja i A S AR TR B A

[0075] 7 —4Esjti 77 S b, i g hE AS B 78 WA I 7K S A 47T 5 PD- 1\ PD-L1 B¢ PD-
L21 4 .

[0076]  #F—LLsLiti 7 =, Frid ik B - FUIRE 45 e B i i R 2 e SRR
JeE L6« ON S B S A e P TR UK R R e BB RS o A e S T SR,
T P RE A S A IR BRI VR

[0077]  — MBS Ty SR S AE TR BB Th 5 S SR A 2 T v R FEI B
A MR ) 4H & P it P TR R

[0078]  — ML jiti 7 SR S AR IR GE G IR i AH OC IR ILE SRS 71, R 5K S A Ak
DA S — il 22 G S A 2 s 0 50 R VR - 0 S [m] t FH T 6 %

[0079]  Z M 5 MR IMLE RAEHITE A K AL — B8t 7 b, il he it H : &R
TR S FUE 65 T L P I PR 0 AR 0 A P R A A S 4 B I L R
eI P RS M BT SRR L R I LR AR /N2 it e B A B g < Sk B S T SRR L 45
Jadh « [A) AR P BEOIR s«

[0080]  — b5zt 75 S AL WG A SCHTIR () 4L & W A/ s 25 W 2 S0 5 5 A1 G 2 3 TR it
F o A54n, 4n b Firid , — 28505t 7 S8 Q35 1 AR AT AR — Pl 22 o G e R 25 R 00 o) 71 S 7] it
F o “FL[A] it P J 48 9 Al B 22 ik ) DA I A 1 T =Xt FH 5 B — bl 22 ik 70 1 it P xS —
Tk 22 b At R TSR/ B2 A 5], ANE S ATTSEBR b f s B TR A i FH o £ —
ANt T ZE I 2R A [F] N i R o A — AN ) SE 7 28 R, a0 K iR iR & AR
— AN R ORI AH A it o AE 5 — SER T = B R e i P o £E AN ST T SR
Hh JE I A ] PR R A G 1 AR B ik P kit P I R A o £E 53— St 7 S i@k AR AR
Jiti A B3 2R — iR 1 it A 5 — iR bk A e o AE — e STt T S, it —
Tl 22 M 51 5 Tt FH S [ it FH PR — bl 22 k7 2 1] ) I 8] B PT BA K < 29 L/INEF L 271808\ 3
AN VBN L 8/INESE L TOZNESE L 12/NE 15 /NE L 18/ INE L 207N L 247N L 36 71N 487N V3K
AR BRORTRI0K 14K 21K .28 KEL30K o

[0081]  #F—LLSLhti 7 Z2 M, Va7 RS mT CdE e L () ot FH 37 8 AT AR DA Je — Fh el 22 M S e A
B 7R, 5 U FH A R AR AR B Ui FH — Fh B 22 G 2 A A S R 2 o A
SR IT S, B R L R i 3 A AR LA J — F el 22 e e A B AR SR R AE LR L2
RASRAARNER V6K TR 2 JH 83 S 5 B FH A A AR, B R 1R V2R V3R VAR 5K 6
RATR 2 JE B3 A J e 7] it FH 357 AT AR LA R — il 22 b e S A 5 400551 o 72— S8 St 7
ZErh R 5 — RIAI N it FH A5 IS A Ak A B — Fhal 22 M do e A 8 sl ), SR S FE R 2R 5131
DRI FF— IR FR i FH 37 IR A AR Bl — Fh il 22 B e e A A7), B AR 2B 3R B A3 R ik
R AL it 3 I8 Am AR DA S — bl 22 o G T A A s 101 7)o E — B STt T S, AR 2R —
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R 3 [ it FH 3 IR AT AR DA S — bl 22 o e 2 A A s 1591, R 5 78 25 8 R B it FH 5 IR AT A
FEAE AE S5 15 R L [R] Jit FH 17 A8 AT AR LA R — Ffr il 22 o G 2 A 2 e 4059 o £E — S8 S T B
Bk v dT AT S PRI 2 K.

[0082] At 24 S ) A FE HARAL T 5

[0083]  7E—LLsifi 7 ZErh, Bl Ay ATk B - S ER FAT LU 45 e - 2 FE e (FH IR S)
Abraxane CEAZEE H 8 H 42 7€ B 9 Kok 1] 7)) \ABVDABVE\ABVE-PC.AC.AC-T.Adcetris
(DG Z B 41-4E 2 7]) JADE Ado- il Z Bk Bihi -3 RH ¢ &= GRIRZ R A) S KRIK
EhBVEE JE WAfini tor (RYESEH]) \Akynzeo (5% Z AL I AR BR WA W& 18 W 3) \Aldara (WK 2<
FE) (BTt /2K Alecensa CLAR B E) IR B B PTG BT % T8 (536l 28 = 4) (B iR
B GRS s w3 R T CRTRRETY) JE T CR T RREIT) 2 L1 IR B S il
P B 3 VT 45 (BT BTk (Aredia) (WACKBRER —84) B 7= 75 (BT A5 i) By o8 (K PE 32 3H) |
Arranon (i)  ZF M i Arzerra (BYEARBRHT) 25 KR S B R A Bk F4 B ] By T
(DA% ERHT) BT P88 JE B FL A FF W BEACOPP \Becenum (£ % &]7]) Beleodaq (U1 F]&]4th) . T
A FIA R R AR IA B YT (BEP DU 552 T H e b (Bexxar) (FEPU 5 S HTANA 131
FEVESLHPT) L R B BICONU (RERNT) (k& = 44 547 Blincy to (gt 5
PU) K Bosulif (&7 & JB) (HEET & e e ZBHi-4E 27T . HH %  REARIE R
& Je-S—F R IR ER \CAF . Campath (FT4& H41) .Camptosar GRS & BE) R It
CAPOX.Carac (GRRMEERE—JRH D) R R85 RAEA K Carmubris (REAYT) R
FLEYT REANVTEAY . E L5 (Casodex) (- RE %) CeeNU G EV]) a5 & JE
Cerubidine (BiRZFL AT &R) A tmid (Cervarix) (FEAHPVIANEE ) « 1828 BPi JE ] 7 .
Jo Al T -5 1 A CHOP It #H \ Clafen A IENZ) 1L FuiE (Clofarex (FUEHE) P i
(Clolar) (BIEHLIE) JCMF.H L # JE .Cometriq (18 % JE-S—3E B EL E) .COPDAC.COPP,
COPP-ABV.Cosmegen (A& %) Cotellic CGBLLE JB) e Er JB LCVP IRE i . Cy fos (57
ML) Cyramza (B 527 BL4T) Rl b AL EF | Bl AR M 5 JIE 54k  Cy tosar—U (Bl 4l B EF) e
35 (Cytoxan) (ABEBENZ) IAFLIEJE AR AT (Dacogen) (HbPifihiE) EART R A
TAREY . Darzalex GET ARRYL) AV B Je  EhR 18 4 2 2 - th 7 Ath 5 | Hb 0 3 v
(Degarelix) HiJE H /2 Wk B 25 IE B U0 59T DepoCy t (BT B i 17 g 440  Hb &K
P ERER A B A 22 Bt (Dinutuximab) 2 PEARZE \Doxil (IR 2 F2 bk B G A 2h
iR %2 2L EhIR 2 R LE B IR A& \Dox—SL (Fh g 2 F2 bk 2 5 Jii44) \DTIC-Dome GA-RELFE) .
Efudex (FIRMERE -5 & H) \Elitek (FuAnSZH§) \Ellence GEERFEFLL ) R T 2R HHT .
R E (Eloxatin) (BYBFIE) M £ B2 \Emend (B FiULIH) \Empliciti (3R % ZEk
BP0 B S N%  ERIR LS L F2 \EPOCH . % 6% (Erbi tux) (P82 8ht)  FHREER 3E H A Ak
Erivedge (43ifli ) (R P & JE .Erwinaze ZHBR SCIC B R A BEIEEE) W JLEE
(Etopophos) (BRRAKIEATH) KFETHHE VBEIRIK BV \Evacet GhIR 2 &L B NR ifk) K
Yesin] Ly Bvista) GEIREIEHE ) K PESEIH (5-FU (GRS BE 73 510 5-FU (GRUR %
WE- R ) v Rl (Fareston) (FBHfKZF) Farydak (IHLE 7]4h) \Faslodex (F 4 = #f) -
FEC. #5F% (Femara) CRHIME) \JEA% m) 5 A@1A%E (Fludara) (BERRBUAHIIE) IR OB HIIE
Fluoroplex (3R WA BE — Jay 3 FH) « 9o PR W g V3 550 VAL 90 PR 18 g — Je 38 FH S S At oK A7 W Fo lex (FF
FUENS) (Folex PFS (FHZ#§#M4) (FOLFIRI \FOLFIRI- D% 2 HT FOLFIRT -4 % & B4 |
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FOLFIRINOXFOLFOX Folotyn (¥ i1 ¥h) \FU-LV. %4k 78 N 21 Gardasil) (FZHPVIY
W) IR Gardasil) 9 GEHHPVLOME#Y) Gazyva (i 2Bk HA40) 5 -8 B EhIR
PE AR | 75 PO AR - 3 PO AR - B VDRI | 2 BR R - A OK A R (Gemzar) (ERFER
FPOAEE) (Gilotrif (WL RIREHRFTERJE) k& 2 (Gleevee) (HIEAMRF L EJE) .
Gliadel (REETHAY) Gliadell& fr (REFVIEAY) R IKEE . L1 X & Hi AR
Halaven (FRAEEE 3L H ATHK) HF3EVT (Herceptin) (HZER#41) JHPV M B ERAHAHPVILIY
P EAHPVIUY S B ASEHT Hycamtin) (BRER 4N ) \Hyper—CVAD. Ibrance (1§
HPEJE) B fi-Tiuxetan K& & JE . ICE Iclusig (FRERM AN & JB) | 3 ek
(Idamycin) (EhERHHEEL &) AT FF]  Ifex CRIMBERLAD)  RIABEIE L  TL-2 (F7 b (5 A
) HBRPLSEJE . Inbruvica KEHEJE) IKEZER; . Imlygic (Talimogene
Laherparepvec) «Inlyta (I PEE JE) . T ZFHa—2b . BHANZ-2 (TH 3 /HZ) .Intron A
(BT FERa-2b) I3 FEPE R P AFE P B P IL RS 5 B (Tressa) (FHAEE
JB) < ER WS L B B L AR ER AL B B R AR L Istodax (B K M) VD ULRE BT R G vb Ak
K. Ixempra (FFVPULEE) | Jakafi (BERR /7 &R JE) Jevtana (RIEAHFE) \Kadeyla (Ado—Hh %2
¥ piEmtansine) \Keoxifene (B R T 1% E35) Kepivance (IAF]FH) \Keytruda (R} 5.
P1) Kyprolis (RAEMAK) LR == Hi Ik - = H 2R BEFR B A 25 Je RIS BERG - IR R AR JE
Lenvima (FHREER SRARAE JB) SR M\ ME IR 45 \ Leukeran (R A T%) LR SE N Hi AR Levulan
(BB Linfolizin UBA %) \LipoDox (ZhFR % Xtk B IR Fifk) I S =77 .
Lonsurf (=R H MELIR & LLENE) F| 8 22 (Lupron) (LMRZEHHRAR)  fifi 2 8 | % 22
(Lupron Depot) (LBR5ENHRAR) Al FE R R 22 -Ped (L PR 5E  BAK) M e Y It 22 -3 4>
A (GRS ERAR) it B RS 22 -4 H (CIR5EINHRAK) \Lynparza (8407 J8) \Marqibo
(BB HT G i) Matulane ERER H J-RHE)  EEERETT Megace (LR H HLZ2FH) | £
T2 FE 22l Mekinist (RHSE 8 JB) FRMEmS L 35 T3] 44 Mesnex (3€ F]44) Methazolastone (3%
LI ) | F RS L BN LPE (FH & BRRS) \Mexate (FRZHES) \Mexate—AQ (FH & HEMS) |
22 355 2 C B ROKFE R Mi tozy trex (2348 K C) MOPPMozobil (¥ K¥P4E) Mustargen
(FHIREIT) Mutamycin (ZREFRC) 5= OMyleran) (HH%) Mylosar (FTHLMLHE) K
Dl Mylotarg) (5 ZERBEPL- B KE) (YUREREIZEE A & H-F2 e 9Kt
Fii 7)) Navelbine (A FEKEHE) Y 5 Z BP0 S H0E Neosar GIBEMEIK) 4% 2k 3H
AER B WA 7% 15 7 3 L PR i8E (Neupogen) (FEHS H]52) L £ 35 3 (Nexavar) (W RRBR R HidE
J8)  JEF & Je Ninlaro GG RV EK) (NPT Nolvadex FTPIFFRZR ZL G SF) Nplate
(B K] 5) (Fi] Z Bk 4T . Odomzo (R JE F i) ~OEPA . ByE AR B4 (0Ofatumumab) LOFF . B4 1
JEe . iE =R HERL (Omacetaxine Mepesuccinate) Oncaspar (3517148  2h /g 5 71 81 .
Onivyde (FRER G LB B fiG BifA) \Ontak (HiJE A N FR - kB R IEHY) \Opdivo (P
Pt) OPPA B I £ J& L B yb RI4H SR I A2 B 1 B 1 4R B 9 oK R 1) 771 L PAD i 8 7
JE AR R B L SR ER AV 7 w] B SR IR MV v w) B RN 2% 22 bk 45 AR R AN A e B BT e
bt w4t Paraplat (R41) \Paraplatin (R£1)  ERERIHMENT JE \PCV BE T 140 3R 4 BT
2 a-2b.PEG-Intron (R Z —EE T Fa—2b) (IR H 3T 55 55 i FE —HPer jeta (IHZERH
PU) WEZERE T Platinol (i4H) Platinol-AQ (IFi4H) 3 SR ¥b4E VA 5 i \Pomalyst (JH
L) ERER AN B Jé \Portrazza (i & Z B 40) R dh ¥b  om i As L SRR FH L%
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Proleukin (Fif i 4 /&) Prolia (MiiE ¥ 41) Promacta LKA L %) Provenge
(Sipuleucel-T) \Purinethol GRiMEI4) (Purixan GRFENS) (4H223 G4k EhR B8 & E 25
R 5 BT hi AT 3L JR-CHOP \R-CVP EE A1 A\ FL KR 5 (HPV) M e v 520 N\ LK
B2 (HPV) Juthr i cEE 20 N FL kB 5 (HPY) DU EH T K a-2b B X AEJE R
EPOCH.Rev1limid CRIFEE) \Rheumatrex (FHZERNS) A2 H BT Hhlfe D himtH oK
FEVPKAE A ER GIREEER) RS RS 8. v 2R WEN S (Tale) | A%
H L. Sipuleucel -T R L LM A (LR 225K &R e A0 R IR R hu Ak Je ik
3% (Sprycel) (Z¥b# J&) -STANFORD V. JCH I fi#1 (Talce) \Steritalc (Talc) \Stivarga (Jf
LAEJB) ERRE B JE &R (Sutent) CERIRE JEE JE) \Sylatron CRL TP a-
2b) \Sylvant (F] % HH10) \Synovir (5% I Z %) Synribo (& = RIZEEIK) Tabloid (i %
Ens) .TAC.Tafinlar ((A+i3EJE) .Tagrisso (B #E JE) .Talc.Talimogene
Laherparepvec FT1E R Z2 ZL 4 75 . Tarabine PFS (S ¥EM ) K Z YL (Tarceva) GhRIE D
BJe) \Targretin (=% 1) . ZEH % (Tasigna) JEF & JE) Taxol (K E) \RR W
(Taxotere) (£ FH{h3E) \Temodar (B BLMERZ) | 5 ZLME i 30 B0 B w] (5% ) 22 e (AR Sy nEE sy | 3E
BIR Tolak (PR M5 NE - RiB HH) Toposar (KFGLIHE)  ERR M R VL3 K25 \Torisel
(HPZLH]) FEP R PIAIMI3 TFE PG S s Pr Totect GEER A F 12 4E) JTPR. il DL w2 L il 56
e M ZEREPT Treanda GEIR AT FVT) « —HUR A ERER & LLEIE \Trisenox (5
At VRSP (Tykerb) (ZHZREEFRALIHE JE) (Unituxin (M5 B30) - = LBRIREF WVAC,
JUI5Ath J8 W VAMP Varubi (ZZER & FiitiH) \Vectibix ({1 JEHPT) VelP.Velban (FilE KF 1L
) 73] (Velcade) (B K) Velsar IR KFAEHN) 4E P HEJE \VePesid URFEIAT) -
Viadur (ZBR5ENEGMR) Vidaza FTFLAHLTF) IR K FHF LW Vincasar PFS (MR K& H
B At PR A B B Tt PR A B Bl T ot A VP 1 PR K R Bives VP 4E 548 75 \Vistogard (=
LIRIRTF) Voraxaze CGRIKEG) ARZ ML V48188 (Votrient) (FRERTHMEMH JE) |
Wellcovorin (WM BZ45) \Xalkori GEMEE JE) Ay ik (Xeloda) (-RIGAHEE) XELIRT .
XELOX.Xgeva (H ¥ H.470) Xofigo (55223 “S M) Xtandi (BAEZ) Yervoy (ff UL 5
1) Yondelis (H N1 5%8) Zaltrap Ziv-F#H7E3) Zarxio (JE#& 7] =) Zelboraf (4E %'k
Je) R (Zevalin) (B EHEHi-Tiuxetan) <Zinecard GRFR A B A2 Ziv—F A7
WXE 7 (Zofran) ELER & FI 715 G E 15 (Zoladex) (LR EHHIM) M RBERL . Zolinza
(PRALEAD) FEZR (Zometa) (MERBERR) Zydelig CUARFEFIF]) Zykadia (a3 JE) Al
Zytiga (BERRRT LLHFIE) -

[0084] Dy 7t — Ul B A B , B G LA ST 5] o 33X 6 SI Tk 5] 24 SR AN W i R g L A4 PR
il A% B o FEAURI]ZEE SR 6] P 1) 3 2 SIC it 451 110 38 A A AR s s AR N D 9 BBl A 5 I LR AR
9 NAS STl A BESRAR A I AR B JE B N o B2 IR BIME BV AR AT 5, BOR N L
ARSI N T2 RE A HE £ A FH AR BT G 75 VRS 1 SE 41

St 1

[0085] it 51 1 . 5 JIS A A Xy A8 2 4 ol 24 P 2

[0086]  4HJ £ : 4 A A /N B DCAH MY 2 SP37A3 (FiMerck KGaA$Efh) 3535 TN 8 E LA N Rk
43R Iscove§t B IG 5% 9% 52 (IMDM; Sigma) : 10 % # K% AN 25 2= MR I FBS (PAA) 74 iR %
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B Gibco) HER/BHERL-BEAWIIE S Gibeo) \Eaglef K 75 85775 MEM) JE TR
R (Sigma) Ciproxin (Bayer) F10.05mmol/L 2-%i3k % (Gibco)  IMDMSE 4= 5% 7= HL4b
784 20ng/mLE 4 /NS GM-CSFA120ng /mL 8 20 /N FRM-CSF (#3& ¥3J5K H Peprotech) . iR 83 41
Jil REG7FI3LL-0VA% #3k H ATCCEE i Douglas T.Fearon (Cancer Research UK Cambridge
Institute,Li Ka Shing Center,University of Cambridge,Cambridge,UK) £k . &Ml
H YR M F 36 E N T SR AR . 2 BIAESE T OVAZEEGT MI3LL-OVAT i) £3A K Thyl . 17£
RMAThy 1. 1H (308 s A AT LRI A 4 2 .

[0087]  #4SP37A3DC (FA.DC % ,Merck) fE#M 78 LA T a4 if)180ul. IMDM5E 4 1% 77 5k [ IMDMES
FrFE (Sigma) HHAHHR (8x10"AN4HHE/FL, 96—FL T , B UG FRALFR ) < 10 % HOKIE AP 35
F MBS (PAA) (INERIREN Gibeo) HER/HHERL-BZMIKIE S Gibeo) MEMIE L
T IEER (Sigma) F10.05mM 2-3%2E 2 % (Gibco) 1. IMDM5E 4 % 7% 3£ 4 78/ 20ng /mL E 2H /)
B GM—CSF o J0 VI-DCIUG B 2 /NS, SR J5 78 It AR A AR L 55 7 B2 B LPSAE %t I, 10x 346 T-20ul.
W DC5 AN [ R 1) 3 AR A Ak (0. 001uM, 0. 01uM, 0. TuM, 1uM, 10uM) 35 723 FLPS 73 51 % & 20
AN o W B IR BB B IR ) TE VR B L Tl R ELTSA Gk E BDA R 75 &) A6 4 fg [A] -7 7
A, 35 FHLD-IRZH A 1 4 52 ekt (Invitrogen) BL K24t %FCD80.CD86 . CDA0FIMHCT I ) %¢ )t 4k
BI04 B T PR A M 3 AT e, BT AT AR B R 2 A o A FH S B DTVAR 417 BD
FortessaZil g 02 73 4 240l o 453 40 A HH DC I bR 25 41CD40 . CD8O L CD86 FIMHCT T *F- )
P NHREE MFT) V3 — b M 7E AR AR IR (B 77 25) DCH S I 21 (1) A0 L bx EVIMET o 4n B 1A B
71N> W B AR AR T 25 48 0 T BT DY AEDC R Bk ZEICD40 . CDSO0 . CD86 FIMHC T T 1) R IE » 4 1By
N QAE Sy toxGreen Je L BT Il % , 75 BTl AT AR Z5 W03k B , DCYg 3% A 2357484k
[oo88]  SLjifif5il2 . AH EL 542 BE AR FE VAR , 5 AR WA XS B 5 0 ik 4 14 52

[0089] i 1 o Ath 95 il i 26 P 8 AZ BE AR HE VAR, DAFNYE A0 A1 AR L 45 e AT T DC R 24
[R5 o K SP3TA3DC (FRDC & ,Merck) #E180ul. IMDM5E 4= 1% 77 3k [ IMDME% 753 (Sigma) , H%k
7oA :10% AR IE PN FE RN IFBS (PAA) A BEHEREH (Gibeo) T B 2/ HE B RXL- B AT
TBE Y (Gibeo) MEMAE L 55 2 R (Sigma) F10.05mM 2-3% 3 2. (Gibeo) 1H 44 (8x10™4
Y/ FL, 96— FL IS, B H 2335 7 b FIR) o IMDM5E 4 8% % FE 40 784 20ng /mL 5 4H /)N B GM-
CSF o SR VFDCIG B 2 /NI, SR J5 T8 N2 R AR AR L S AZ BE AR HE VA 15 7R SR 5 LPS (BHMEXT D
10X 45 T-20ul . 44 DC5 3 A AR (0.001uM,0.01uM, 0. 1uM, 1uM, 10uM) L4582 (0. 001uM,
0.01uM,0. 1uM, 1uM, 10uM) AKFEEE (0.001uM,0.01uM, 0. 1uM, 1uM, 10uM) 3 FEEEFILPS (FH
PEXTHR) 23 501l 5% & 20h o Wi SR aX Ee B R EIs R, K H Tl i ELTSA Gk H BDR A1) &) o
20 B ER 77 A2, F FHLD-TRZ0 i % M %5 5 %4k} (Invitrogen) BA S % *FCD80.CD86 . CDA0 !
MHCT T 7¢ 6 G4k bR i I B 5 2 U AR 4l B b AT G 8, T 3EA7 I SR An B AR 23 A o A FHIEC B
DIVAERLERIBD FortessaZilf i1 s 73 41 B o 45 3% 41 pfo A DC Rl b £ 4CD40 (B 2A) .CD8O
(E]2B) .CD86 (] 2C) FIMHCIT (1&]2D) []~F-355 St nim B2 (MFT) JH— A N FE AR AR BR ) (5577 2%) DC
HhoR I 1 1 AR LE bR S PIMF T o 3 8 L ELTSAIN 2 /2 28 4 A 71118 (K] 34) L TL-6 (&I3B) Al
IL-12p40 (F3C) 7245 . 0 M 1K B DCEE F2 4 LIS W X L2 28 4 i R 7~ , FL L & 4 B
E YA 15 T2H B Th B R MR G % B2 A R HE DS BEAE FH o

[0090]  yF &= B, W ARAR MRS BT A = Fh 24540 0 X DC R 2 B A 81 15 3 5751 o A B SR A2 B AR 4K
FELIATH , 5 HBAR AR 7 H BT DU ADC R 2k £ 4 (CD40.CD 80 MHCTTAICD 86) [ 5 iy R ik o
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L5 BA A% RELPS AR L , 5 I8 A7 ARt 2 7 R BT DY Flb A6 1) S8 35 38 D 08 - 5 B A2 B K
FEVATEF ALPSARLL , 2 A8 A5 AR 5] A& TL1b IL6 FITL 121 7= A= B A0 . PR i, 31 R A AR 386 h0 17 i 3
P B AR 28 A0 B PR T 1 = A, AT P A 1 3555 1 T4 A R e

[0091]  SEjitid53 . 35 ARAR AR AN G A A i 3111751 (PD— 1 4%) 1 Wik ] 4

[0092] Y35 FS A AR RHPD— LA 75 a5 011 S5 B 5 V6 97 5 FH Bty <7 0 A7 PR RN FH Bt ¥ PD—
VBRI AT HEAT LU o A58 FH R T 3 SMC- 38 e 20 P 1 7- 10 FA 8 /N BR EAT IR B  HE 28 T
ANRIGA,, FH B HE RN .

[0093] 251 4H it FH 5 7K 5 58 2 28 i FH 355 0 A AR A 77 (OG5 AR AR AR 5 56 34 it IR 2 Ry
7. 5mg/ kg [ T R I 57 A AT bR s SR 440 it FHPD- 1HUAA s LA B2 565 548 ik FH % B A Ak /PD- 1471
RERBARTT X T IR/ PD-1 U R B & 7697 GBS , 45 /N B B 20k (B A S5 1 R RN AR
4R it S T B 770 000 35 AR AT A (7. 5mg/kg) , 98 Ja 7545 it -5 AR A MK Jig 17N it PD—1
ook TACE A A ARG TT CGRE3A) BUAE Biflia T (544 45/ 29k (B A 26 1
FRANEEAR) Bt FH % IRATAK (7. bmg/ kg, Wl T W B 7R ) B X TSR LA A EE 24, 45
/INBR AR 20 it FH R 7K B8 AT MR AR R 5

[0094]  AEURIGIT T4 T K L1 25mm® f g /0N, 3R 452 3 Bhogg K /N K 1500mm” o 41 SR 51 56
ABTRINF , ATAT 2L F 1 S 35 JigE /N A3 21 1500mm® , TPKF45 11 Y8 97 4k 23T Al Bdogd K/ o Ay
TR IR YT IO R0 AR DA B0 « R /NI 2 1500mm’ 2 BT IR BE T2 3% 5 73R 7 /i 45
JEV PR R P B /0 B4R B 5 El il /N (g T 9 40) i 1 g A 6 s IR AR K TR 4
AR A7 2 5 RS I /N 0 s BT 75 B4 B 18] o 357 8 AR AR ANPD- 1 TR B S 76 97 PR I &5 SR R
S FRA AR 5 PD- 1A S0 i) e AR K R R A P EAE

[0095]  Sizjifafsil4 . OVAYS S EOT-TANOT-TT T4H A A 44 P )35k

[0096]  #F I A ARiE AL i FHOVAZ K B2 (0. 1mg/mL) B FHOVA257-264 ik (T4) /OVA323-
33901k (500ng/mL ; &40 J5) 5 K SP3TA3ZH A B 257 K B BMDCIK 1/, F DA F & (1) b A5 A
MOT-T/0T-TTHEF R /NG (2x10°/> A4/ FL » 96 FLIE JEE AR 4EALICDS’ /CDA TN o 75 H
FERT L A CDA THH i 2 4k A7 B 5 YL k) eF 1uor670 .. 375 S5 4 FH 7 T 40 B A A 38958

(00971 St fl5 . 0 i s e 14 CDA AN CDS TAH A A 4% P I3

[0098] Mgk H WILAOT-TAIOT-T T4 Z R /MR (Ly5. 2) B9 B RS DU 4t Bl (LC) A Ag 4 Fia
eFluor67045ic , 3 id 4k ## RC57BL/6-Ly5. 1N H1 . 247N J , 38 3 B8 B2 3 5 FHOVA257 -
264k (T4 : STINFEKL ; STINFEKL AR5 A1 /1728 44) BLOVA323-339 1k 15 3 AR A7 Ak BRLPS — &
/NERBEAT o o AE AR U AR I 4k 3% 2 J5 4%, PEAH0T-1CD8 ™ AOT-T11 CD4 " T4H ML) #5758 -
[0099]  sijitafsil6 . DCYA 55 3] JIgg 51 HALLN 43 Bt

[0100] Dy [ #E3E 5 AT AR A MIDC YA £, FHFITC-4% & 1) %1 S8 b (100mg/ /MR s Sigma)
FE 0 A FREPBS / B (RO ) 988 P v 9 B A B2 FEGT IR /N B o 7R VRS AR AR R S
ZEAN IR = W R B E ST A AN RS = S e S G B a1 ol NS o
(01011 St {17 . 3¢ AR A AR A G e A A s 01 751 (PD- 1A FICTLA-45144) 1 W [F]/E
[0102] K% AR AR AR ANPD— 1A 25 A 40 75 5 CTLA- 446 7 s Jk 70 20 & B B A ¥R I7 5 B
L) 32 BR A AR VE T+ FH BRI K PD- 10 AR 6 97 < B PD- 1 JL AR AICTLA- 4470 AR () 4L & VR 7 74T
Eb B AR o 4 P B 1 VA S MC—3 8 iy £ J 114 7 10 J& 8% /DN B3R AT 1R 56 o E 4% T N /MR IR 4 L
HAFEL0 RN .
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[0103] 55140 Jiti FH T gG2aFHHr R AR MR 28k 44k s 25 248 it FH ¥R P A7 . BSmg / kg 1 ¥ T B 51 1) 3
FRAT AR s 38 320 it FHPD- 19044 s B8 AZH it FH 3% FR A AR/ PD- L HLAR R A v 97 s 2B 520 it 4 & 11
PD-1/CTLA-4%Hu44 s LA K% 55 6 2H Jti FH 40 & IR PD—- 1 Hi A& / CTLA- 445044 / 3 AR AT AR IG ST o kT3 A8
Ak /PD-1HUAR IR G IRTT (44 , DL S IR A AR /PD-1/CTLA-4FuAR 1697 (BE64H) , 45 /MR
2% (B J ) 56 1 R FNEEAR) it F I T R 79 140 5 AR AR Ak (7. 5mg/kg) » S8 J5 A8 B it FH 3
TRAT ARG 1N Jite FH BT iR oA o b A 38 - A kv 97 (B 240) BAA Buikia o7 (BE3F05
) g5 /INERURE R 20k (B R ) 28 LR AN B AR B it FH S5 AR A AR (7. 5mg/ kg , V5 A T R BE 711
) BBk .

[0104] 4G IRIEIT FF UG T R L1 25mm* (1) JiRT R /IN , 782 31 g /& 3000mm® . 4 25 140 v
[T 253 FPRE /1N 3300 0mm® B, 45 RSB o oA 1 B s BRI TR T AT R WSCEE DL s < iR
K/NEFI3000mm® 2 5T I AE T3 5 7636 T 05 8 0 URVTA (1) /N BROMAR B 5 Hh g oK /Nl (g
FEPRVR) B o2 1) g A e 3 Bbosg A= K AR B0 AR AR AE 3, 7 A ARG IS 1) Mk g =55 R bR K
/NHE IR 1045 BT e PRI i) o 7 A R ) 5of 41 2R B - 1EATFACS 43 #7

[0105] S FBAR AR AIPD-1 B0 5 CTLA-4-FUARIBE A ¥ I7 (AR I 2 SR 3R B, 35 A0 A R 5 o
TE F00 i) g £ K v b i R A S 9 HLARIX 6 AR S04 Hh , ELAG Ok 21065 3 01 s 2 & 1Y) e
F 1] o B AA T 27 120 2 520 AN S5 6 4 0] il A K (R 52 o A B AAFIT 78 5 28 6411 347 0 A A
PD-1HUARFICTLA- AP R B AR T » A LL S8 52 M PD- 1 HTUAR FICTLA- 44 (R8T A 2 &
B A B A K B S 9 LS RS LA AR EL , S5 5.4 A0 5 641 35 S5 7~ o Bied 26 K Fr 41 1)
V5 o BB 7R 75 AN VA T 2N A4 S5 AR )~ 357 ek e 2B B P 52 o BRI AB BT 7 5 FH 3 I A K
PD-1HTARFCTLA-4-HUAR I B G VR TT P28 1 R BIARG I AR 1 ~F 320 i g o 6, Lok g 5 908
A AR FIPD- 1L AR I I6 97 2 o B AC R AR 7E 75 /N VA T 4 g 18 21 LS G AR R 10435 A0 6 1] o 2
BIACHT 7~ » I B A AR PD- 1R FICTLA-4—PUARER & HIE 7 21, rloid ik 3 AR iR A AR 1015
(1 B 1) B o R0k, BP0 7 TR A ARV 7 B TR A AR 5 PD— 15044 B PD— L ANCTLA- 4044 1 Bk
BVRIT P BUT ARG I e 255D o 3 IRAT AR PD- 1A FICTLA-4-Hi AR K B S 16 97 A
A L TR A AR ANPD— LA R V6 T B8 4 (%) g S 1 A4 S 5 AR A AR FNPD- LR VR T B
HH ELA L B f %) 37 A A PR VR T B e %) e ol A FH

[0106] &5 R 7E B SCHTIR HIMC—38CRC MHRg A5 28 v 7 il A IR Frf R [ FACS 73 i 46 2R, A
FETreg ) H 7 Lh A4k, CD8™/ Treg I Ll 45 , LA S CDAS+ibk B 4 A A 0k 240 a1 7 7 B P
SANEL TR ANANETT AL Treg 400 1 43 L (R 520 o BRI SAFIT 7% , 5 3548 3 A3 AT PRI L Be 4L A EE
W IBATAR PD-1HUAR FICTLA-4— PR EIT , 5 TR AT AR APD-1HUAR VR TT , LA B BRI 8 A
MRIIETT ¥ BoR H % Treg 4 AU /D o RSB R /R CDS+4T i 5 Treg 41 A A EL 451 . 4 B SBFT R
AT AR PD- 1R RICTLA-4-HUR 697 7R CD8+/ Treg 41 MY 1) ¢ = L 1]« BRI 5C s 7R 75 A
YEIT 2L L AN R A S o AN B SCHT RN » 5 A LB AR L , 35 R AR AR PD-1 3L/ FICTLA-4-F¢
PRI 4, 35 AT ARG IR T 4L, LA K PD- 1R FICTLA- 4T K ¥6 7 41 38 B R PR AR ) 5 1
YT H 5 .

[0107]  [Rlk, IR ZHZUIFACS 23 BT 2R B , BRI B A AR YA T 5 357 AR AT PRI G A 25 i o
F) (04, 3 BE A bR S5 PD-1H044 , 2 8 A5 Ak 5 PD-1HiAR FICTLA-4-HiAk) VA I7 ¥4 5874 1t T4
fil (Treg4HAE) 1 E 3 Lb B A « 5 0 400 D G (A B 1) 1 49 EL AR RO CDS+/ Tre g 4 A L 451 £
I8 154 0 A % o 5 Bl R 7 AR AT AR B R BRI 2 AR L, Treg 4 M & 25 bb RS W 41 g e (2
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2 PR 9Bk 2b> » LK CD8+/ Treg 4 B B 451 ) 385 0, 8 325 AT AROR S B A 2 s R ) ) ¥ T 4L

B X e O 2R F B A8 G S AT AR G 92 A 25 sS4 61 55 (191 4 PD— 1 H 4 FICTLA-4-
PUPR) RGBT IR ) S 2 8 SR 1
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