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PD-L1 PROMOTER METHYLATION IN CANCER

CROSS-REFERENCE TO RELATED APPLICATIONS

[6001] This application claims the priority benefit of U.S. Provisional Application Serial
No. 62/168,668, filed May 29, 2015, which is hereby incorporated by reference in its entirety.

SUBMISSION OF SEQUENCE LISTING ON ASCII TEXT FILE

[6602] The content of the following submission on ASCH text file is incorporated herein
by reference in its entirety: a computer readable form (CRF) of the Sequence Listing (file

name: 146392027040SegL1st.txt, date recorded: May 27, 2016, size: 19 KB).

FIELD OF INVENTION

[0003] The invention relates to methods of stratifying cancer patients for treatment with
an anti-PD-L1 antibody by determining the methylation level at a region upstream of the PD-
L1 promoter region and/or at one or more CpG sites in intron 1 of the PD-L1 in samples

containing cancer cells from the patients.

BACKGROUND OF THE INVENTION

[0004]) PD-L1 is overexpressed in many cancers and is often associated with poor
prognosis (Okazaki T et al , Intern. Immun. 2007 19(7):813) (Thompson RH et al., Cancer
Res 2006, 66(7):3381). Interestingly, the majority of tumor infiltrating T lymphocytes
predominantly express PD-1, in contrast to T lymphocytes in normal tissues and peripheral
blood T lymphocytes indicating that up-regulation of PD-1 on tumor-reactive T cells can
contribute to impaired antitumor immune responses (Blood 2009 114(8):1537). This may be
due to exploitation of PD-L1 signaling mediated by PD-L1 expressing tumor cells interacting
with PD-1 expressing T cells to result in attenuation of T cell activation and evasion of
immune surveillance (Sharpe et al., Nat Rev 2002) (Keir ME et al., 2008 Annu. Rev.
Immunol. 26:677). Therefore, inhibition of the PD-L1/PD-1 interaction may enhance CD8+ T

cell-mediated killing of tumors.

[6005] Anti-PD-L.1 antibodies and their uses in treating malignancies have been
described (see, e.g., Philips et al. (2015) Int Immunol 27, 39-461; Herbst et al. (2014) Nature

515, 563-567). Certain patients have primary resistance to immune-checkpoint inhibitors
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(see, e.g., Taube et al. (2012) Sci Transl Med. 4, 127, Sznol et al. (2014) Clin Cancer Res.
19,1021-34; and Gajewski et al. (2011) Curr Opin Immunol. 23:286-92). Thus, there remains

a need predicting cancer patients’ responsiveness to anti-PD-L.1 antibody therapy.

[0006] All references, publications, and patent applications disclosed herein are hereby

incorporated by reference in their entirety

BRIEF SUMMARY OF THE INVENTION

[0007] In certain embodiments, the invention provides a method of treating or delaying
progression of cancer in a subject comprising administering to the subject an effective
amount of an anti-PD-L 1 antibody, wherein treatment (or delaying progression) is based
upon the subject having medium or low level of methylation at CpG1 in the PD-L1 promoter
region and/or at one or more Cp(G sites in intron 1 of the PD-L1 gene in a sample containing

cancer cells from the subject.

[0008] In certain embodiments, the invention provides a method of treating or delaying
progression of cancer in a subject provided that the subject has been found to have medium or
low level of methylation at CpG1 in the PD-L1 promoter region and/or at one or more CpG
sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from the subject, the
method comprising administering an effective amount of an anti-PD-L1 antibody to the

subject.

[0009] In certain embodiments, the invention provides a method of treating or delaying

progression of cancer, comprising: (a) selecting a subject having cancer, wherein said subject
has medium or low level of methylation at CpG1 in the PD-L1 promoter region and/or at one
or more CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from the
subject; and (b) administering to the subject thus selected an effective amount of an anti-PD-

L1 antibody.

[0010] In certain embodiments, the invention provides a method of predicting whether a
subject with cancer is likely respond to treatment with an anti-PD-L1 antibody comprising
measuring methylation level at CpG1 in the PD-L1 promoter region and/or at one or more
CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from the subject,
wherein medium or low level of methylation at CpG1 in the PD-1.1 promoter region or at one
or more CpG sites in intron | of the PD-L1 gene in the sample indicates the subjects likely to

respond to the treatment.
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[0011]  In certain embodiments, provided is a method of treating cancer in a subject
comprising: (a) measuring methylation level at CpG1 in the PD-L1 promoter region and/or at
one or more CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from
the subject; and (b) administering an effective amount of an anti-PD-L1 antibody to the
subject who has been determined to have a medium or low level of methylation at CpG1 in

the PD-L1 promoter region or at one or more CpG sites in intron 1 of the PD-L1 gene.

[6012] In certain embodiments, the invention provides a method of identifying a subject
with cancer likely to respond to anti-PD-L1 antibody treatment comprising: (a) assessing
methylation at CpG1 in the PD-L1 promoter region and/or at one or more CpG sites in intron
1 of the PD-L1 gene in a sample containing cancer cells from the subject; and (b) identifying
the subject having medium or low level of methylation at CpGl in the PD-L1 promoter

region and/or at one or more CpG sites in intron 1 of the PD-L.1 gene in the sample.

[0613] In some embodiments according to (or as applied to) any of the embodiments
above, the methods further comprise administering an effective amount of an anti-PD-L1
antibody to the subject. In some embodiments according to (or as applied to) any of the
embodiments above, the subject has medium or low level of methylation at CpG1 in the PD-
L1 promoter region and at one or more CpG sites in intron 1 of the PD-L.1 gene. In some
embodiments according to (or as applied to) any of the embodiments above, the methylation
level 1s determined by bisulfite sequencing. In some embodiments according to (or as
applied to) any of the embodiments above, the methylation level is determined by bisulfite
next-generation sequencing. In some embodiments according to (or as applied to) any of the
embodiments above, the methylation level is determined using a methylation chip array. In
some embodiments according to (or as applied to) any of the embodiments above, the sample
from the subject shows evidence of immune cell infiltration. In some embodiments according
to (or as applied to) any of the embodiments above, evidence of immune cell infiltration is
indicated by CD8" lymphocytes detected via western blot, ELISA, flow cytometry, gPCR,

qRT-PCR, transcriptome profiling, microarray analysis, or next generation sequencing.

[0014] In some embodiments according to (or as applied to) any of the embodiments
above, a medium level of methylation as determined by bisulfite sequencing between about
20% and about 40% methylation. In some embodiments according to (or as applied to) any of
the embodiments above, a low level of methylation as determined by bisulfite sequencing is

less than about 20% methylation.
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[0015] In some embodiments according to (or as applied to) any of the embodiments
above, a medium level of methylation as determined by bisulfite next generation sequencing
between about 5% and about 60% methylation. In some embodiments according to (or as
applied to) any of the embodiments above, a low level of methylation as determined by

bisulfite next generation sequencing is less than about 5% methylation.
g q g \

{0016} In some embodiments according to (or as applied to) any of the embodiments
above, a medium level of methylation as determined by methylation chip array is a beta value
between about 0.2 and about 0.3. In some embodiments according to (or as applied to) any of
the embodiments above, a low level of methylation as determined by as determined by

methylation chip array is a beta value of less than about 0.2

[0017] In some embodiments according to (or as applied to) any of the embodiments
above, the cancer 1s lung cancer, breast cancer, bladder cancer or melanoma. In some
embodiments according to (or as applied to) any of the embodiments above, the cancer is
lung cancer, and wherein the lung cancer is non-small cell lung cancer, lung squamous cell

carcinoma, or lung adenocarcinoma.

[6018] In some embodiments according to (or as applied to) any of the embodiments
above, the anti-PD-L.1 antibody inhibits the binding of PD-L1 to PD-1. In some
embodiments according to {or as applied to) any of the embodiments above, the anti-PD-L1
antibody inhibits the binding of PD-L1 to B7-1. In some embodiments according to (or as
applied to) any of the embodiments above, the anti-PD-L.1 antibody inhibits the binding of
PD-L1 to both PD-1 and B7-1. In some embodiments according to (or as applied to) any of
the embodiments above, the anti-PD-L 1 antibody is a monoclonal antibody. In some
embodiments according to (or as applied to) any of the embodiments above, the anti-PD-L1
antibody is an antibody fragment selected from the group consisting of Fab, Fab’-SH, Fv,
scFv, and (Fab"); fragments. In some embodiments according to (or as applied to) any of the
embodiments above, the anti-PD-L 1 antibedy is a humanized antibody or a human antibody.
In some embodiments according to (or as applied to) any of the embodiments above, the anti-
PD-L1 antibody is selected from the group consisting of: YW243.55.5870, MPDL3280A,
MDX-1105, and MEDI4736. In some embodiments according to (or as applied to) any of the
embodiments above, the anti-PD-L 1 antibody comprises a heavy chain comprising HVR-H1
sequence of SEQ 1D NO:15, HVR-H2 sequence of SEQ ID NO:16, and HVR-H3 sequence of
SEQ ID NO:3; and a light chain comprising HVR-L1 sequence of SEQ ID NO:17, HVR-L2
sequence of SEQ ID NO:18, and HVR-L3 sequence of SEQ ID NO:19. In some

4



WO 2016/196381 PCT/US2016/034856

embodiments according to (or as applied to) any of the embodiments above, the anti-PD-L1
antibody comprises a heavy chain variable region comprising the amino acid sequence of
SEQ ID NO:24 and a light chain variable region comprising the amino acid sequence of SEQ

ID NO:21.

[0019] In some embodiments, the invention provides an article of manufacture
comprising, packaged together, a pharmaceutical composition comprising an anti-PD-L1
antibody and a pharmaceutically acceptable carrier and a label denoting that the anti-PD-L1
antibody or pharmaceutical compaosition is indicated for treating subjects with cancer having
medium or low level of methylation at CpG1 in the PD-L1 promoter region and/or at one or
more CpG sites in intron 1 of the PD-L.1 gene in a sample containing cancer cells from the

subject.

[0020] In some embodiments, the invention provides a kit comprising reagents for
measuring methylation level at CpG1 in the PD-L.1 promoter region and/or at one or more
CpG sites in intron | of the PD-L1 gene in a sample containing cancer cells from the subject
and instructions for classifying the subject as having medium or low methylation level at
CpGl in the PD-L1 promoter region and/or at one or more CpG sites in intron | of the PD-L1
gene. In some embodiments according to (or as applied to) any of the embodiments above,
the kits or articles of manufacture further comprise an anti-PD-L1 antibody, and instructions
for administering the anti-PD-L1 antibody to the subject if the subject has medium or low
methylation level at CpG1 in the PD-L1 promoter region and/or at one or more CpG sites in

intron 1 of the PD-L1 gene.

[0021] It is to be understood that one, some, or all of the properties of the various

embodiments described herein may be combined to form other embodiments of the present
invention. These and other aspects of the invention will become apparent to one of skill in
the art. These and other embodiments of the invention are further described by the detailed

description that follows.

Brief Description of the Drawings
[0622] FIG. 1 shows PD-L1 expression levels and PD-L1 promoter methylation heat

maps for 91 non-small cell lung cancer (NSCLC) cell lines.

[0023] FIG. 2A shows the results of an analysis correlating PD-L1 RNA expression and
PD-L.1 promoter methylation in a collection of lung adenocarcinoma tumors from The Cancer

Genome Atlas.
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[0024] FIG. 2B shows the results of an analysis correlating PD-L1 RNA expression and
PD-L1 promoter methylation in a collection of lung squamous cell carcinoma tumors from

The Cancer Genome Atlas.

[6025] FIG. 2C shows the results of an analysis correlating PD-L1 RNA expression and
PD-L 1 promoter methylation in a collection of breast cancer tumors from The Cancer

Genome Atlas.

[{0026] FIG. 2D shows the results of an analysis correlating PD-L1 RNA expression and
PD-L1 promoter methylation in a collection of skin carcinoma tumors from The Cancer

Genome Atlas.

[06027] FIG. 3 shows the results of experiments performed to assess the effects of Saza-
dC, TSA, IFNg, or 5aza-dC + TSA + [FNg treatment on the expression of PD-L.1 RNA in 5
lung cancer cell lines (i.e, H661, LXFL529, A427, H2073, H322T, and H1993).

[0028]  FIG. 4A shows the results of experiments performed to assess the effect of IFNg
treatment on PD-L1 protein and RNA expression in four different lung cancer cell lines
(A427, H292, H322T, and H358).

[6029] FIG. 4B shows the results of experiments performed to determine the effect of 30-
minute IFNg treatment and 24-hour IFNg treatment on the [FNg/JAK/STAT signaling
pathway in the A427, H292, H322T, and H358 cell lines.

{0030] FIG. 4C shows the results of experiments performed to determine the effects of
IFNg treatment and/or STAT1 and STAT3 knockdown on STAT1, STAT3 and PD-L1
expression in A427 and H358.

[0031]  FIG. 5A shows a superimposition of bisulfite sequencing data onto maps of

possible CpG methylation sites for peripheral blood mononuclear cell subsets.

{0032] FIG. 5B shows a superimposition of bisulfite sequencing data onto maps of
possible CpG methylation sites for immortalized normal lung cell lines, and NSCLC lung
cancer cell lines having high, medium, or low methylation levels in the PD-L1 promoter

region.

[0033]  FIG. 6A shows a scatter plot that was created from Cancer Genome Project
(CGP) of NSCLC cell lines directly comparing smoothened CpG1 and CpGS5 methylation
(M-value) on the X axis and PD-L1 expression (RNA-seq, Log2-count) on the Y axis.
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[0034] FIG. 6B shows the results of ANOVA analyses performed to determine the
statistical relevance of the 3 methylation level groups (i.e., “low,” “medium,” and “high”)

into which the NSCLC cell lines from FIG.6A were categorized.

[0035] FIG. 6C shows the results of ANOVA analyses that were performed to determine
the statistical relevance of the effect of Saza-dC treatment on PD-L1 RNA expression in the
NSCLC cell lines from F1G. 6A.

[0036] FIG. 6D shows the results of experiments that were performed to determine the
effect of 5aza-dC treatment on PD-L1 RNA expression in the linked NSCLC cell lines H1993
and H2073.

[0037] FIG. 7A shows the results of ANOVA analyses performed to determine the
statistical relevance of the relationship between T-cell infiltration, methylation at CpGS

(mut7) and PD-L1 protein levels in NSCLC cell lines.

[0038] FIG. 7B shows the results of ANOVA analyses performed to determine the
statistical relevance of the relationship between T-cell infiltration, methylation at CpGS5

(mut7) and PD-L1 transcript levels in NSCLC cell lines.

[6039] FIG. 8 provides .bed files displayed in the IgV Integrated Genomics Viewer
(Broad Institute). The .bed files provide the results of ChIP-Seq experiments performed to
determine whether STAT1 and/or STATS3 bind the PD-L1 promoter region in A427 and
H358 cell lines.

DETAILED DESCRIPTION OF THE INVENTION

1. General techniques

[0040] The techniques and procedures described or referenced herein are generally well
understood and commeonly employed using conventional methodology by those skilled in the
art, such as, for example, the widely utilized methodologies described in Sambrook et al.,
Molecular Cloning: 4 Laboratory Manual 3d edition (2001) Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y ; Current Protocols in Molecular Biology (F M. Ausubel, et
al. eds., (2003)), the series Methods in Enzymology (Academic Press, Inc.): PCR 2: A
Practical Approach (M.J. MacPherson, B.D. Hames and G.R. Taylor eds. (1995)), Harlow
and Lane, eds. (1988) Antibodies, A Laboratory Manual, and Animal Cell Culture (R 1.
Freshney, ed. (1987)), Oligonucleotide Synthesis (M J. Gait, ed., 1984);, Methods in
Molecular Biology, Humana Press, Cell Biology: A Laboratory Notebook (J.E. Cellis, ed.,

7
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1998) Academic Press; Animal Cell Culture (R 1. Freshney), ed., 1987), Introduction to Cell
and Tissue Culture (I P. Mather and P.E. Roberts, 1998) Plenum Press; Cell and Tissue
Culture: Laboratory Procedures (A. Doyle, 1. B. Griffiths, and D.G. Newell, eds., 1993-8) J.
Wiley and Sons; Handbook of Experimental Immunology (D.M. Weir and C.C. Blackwell,
eds.); Gene Transfer Vectors for Mammalian Cells (J M. Miller and M P. Calos, eds., 1987);
PCR: The Polymerase Chain Reaction, (Mullis et al., eds., 1994); Current Protocols in
Immunology (J.E. Coligan et al, eds., 1991), Short Protocols in Molecular Biology (Wiley
and Sons, 1999); Immunobiology (C.A. Janeway and P. Travers, 1997); Antibodies (P. Finch,
1997); Antibodies: A Practical Approach (D. Catty ., ed., IRL Press, 1988-1989); Monoclonal
Antibodies: A Practical Approach (P. Shepherd and C. Dean, eds., Oxford University Press,
2000); Using Antibodies: A Laboratory Manual (E. Harlow and D. Lane (Cold Spring Harbor
Laboratory Press, 1999); The Antibodies (M. Zanetti and J. D. Capra, eds., Harwood
Academic Publishers, 1995); and Cancer: Principles and Practice of Oncology (V.T. DeVita
etal,, eds., J.B. Lippincott Company, 1993).

II. Definitions

[0041] As used herein, the term “treatment” refers to clinical intervention designed to
alter the natural course of the individual or cell being treated during the course of clinical
pathology. Desirable effects of treatment include decreasing the rate of disease progression,
ameliorating or palliating the disease state, and remission or improved prognosis. For
example, an individual is successfully “treated” if one or more symptoms associated with
cancer are mitigated or eliminated, including, but are not limited to, reducing the proliferation
of (or destroying) cancerous cells, decreasing symptoms resulting from the disease,
increasing the quality of life of those suffering from the disease, decreasing the dose of other

medications required to treat the disease, and/or prolonging survival of individuals.

[0042] As used herein, “based upon” includes (1) assessing, determining, or measuring
the patient characteristics as described herein (and preferably selecting a patient suitable for

receiving treatment; and (2) administering the treatment(s) as described herein.

[0043] A “subject,” “patient,” or an “individual” for purposes of treatment refers to any
animal classified as a mammal, including humans, domestic and farm animals, and zoo,
sports, or pet animals, such as dogs, horses, cats, cows, etc. Preferably, the mammal is

human.
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[0044] As used herein, “delaying progression of a disease” means to defer, hinder, slow,
retard, stabilize, and/or postpone development of the disease (such as cancer). This delay can
be of varying lengths of time, depending on the history of the disease and/or individual being
treated. As is evident to one skilled in the art, a sufficient or significant delay can, in effect,
encompass prevention, in that the individual does not develop the disease. For example, a

late stage cancer, such as development of metastasis, may be delayed.

[6045] An “effective amount” is at least the minimum amount required to effect a
measurable improvement or prevention of a particular disorder. An effective amount herein
may vary according to factors such as the disease state, age, sex, and weight of the patient,
and the ability of the antibody to elicit a desired response in the individual. An effective
amount is also one in which any toxic or detrimental effects of the treatment are outweighed
by the therapeutically beneficial effects. For prophylactic use, beneficial or desired results
include results such as eliminating or reducing the risk, lessening the severity, or delaying the
onset of the disease, including biochemical, histological and/or behavioral symptoms of the
disease, its complications and intermediate pathological phenotypes presenting during
development of the disease. For therapeutic use, beneficial or desired results include clinical
results such as decreasing one or more symptoms resulting from the disease, increasing the
quality of life of those suffering from the disease, decreasing the dose of other medications
required to treat the disease, enhancing effect of another medication such as via targeting,
delaying the progression of the disease, and/or prolonging survival. In the case of cancer or
tumor, an effective amount of the drug may have the effect in reducing the number of cancer
cells; reducing the tumor size; inhibiting (i.e., slow to some extent or desirably stop) cancer
cell infiltration into peripheral organs; inhibit (i.e., slow to some extent and desirably stop)
tumor metastasis; inhibiting to some extent tumor growth; and/or relieving to some extent
one or more of the symptoms associated with the disorder. An effective amount can be
administered in one or more administrations. For purposes of this invention, an effective
amount of drug, compound, or pharmaceutical composition is an amount sufficient to
accomplish prophylactic or therapeutic treatment either directly or indirectly. As is
understood in the clinical context, an effective amount of a drug, compound, or
pharmaceutical composition may or may not be achieved in conjunction with another drug,
compound, or pharmaceutical composition. Thus, an “effective amount” may be considered

in the context of administering one or more therapeutic agents, and a single agent may be
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considered to be given in an effective amount if, in conjunction with one or more other

agents, a desirable result may be or is achieved.

[6046] The terms “cell proliferative disorder” and “proliferative disorder” refer to
disorders that are associated with some degree of abnormal cell proliferation. In one
embodiment, the cell proliferative disorder is cancer. In one embodiment, the cell

proliferative disorder is a tumor.

[0047] “Tumor,” as used herein, refers to all neoplastic cell growth and proliferation,
whether malignant or benign, and all pre-cancerous and cancerous cells and tissues. The

terms “cancer”, “cancerous”, “cell proliferative disorder”, “proliferative disorder” and

“tumor” are not mutually exclusive as referred to herein.

[0048] The terms “cancer” and “cancerous” refer to or describe the physiological
condition in mammals that is typically characterized by unregulated cell growth. Examples
of cancer include but are not limited to, carcinoma, lymphoma, blastoma, sarcoma, leukemia
or a lymphoid malignancy, squamous cell cancer (e.g., epithelial squamous cell cancer),
cancer of the peritoneum, hepatocellular cancer, gastric or stomach cancer (such as
gastrointestinal cancer and gastrointestinal stromal cancer), pancreatic cancer, glioblastoma,
cervical cancer, ovarian cancer, liver cancer, bladder cancer, cancer of the urinary tract,
hepatoma, colon cancer, rectal cancer, colorectal cancer (CRC), endometrial or uterine
carcinoma, salivary gland carcinoma, kidney or renal cancer, prostate cancer, vulval cancer,
thyroid cancer, hepatic carcinoma, anal carcinoma, penile carcinoma, multiple myeloma and
B-cell lymphoma (such as low grade/follicular non-Hodgkin's lymphoma (NHL), small
lymphocytic (SL) NHL, intermediate grade/follicular NHL, intermediate grade diffuse NHL,
high grade immunoblastic NHL, high grade lymphoblastic NHL, high grade small non-
cleaved cell NHL, bulky disease NHL, mantle cell lymphoma, AIDS-related lymphoma, and
Waldenstrom's Macroglobulinemia), chronic lymphocytic leukemia (CLL), acute
lymphoblastic leukemia (ALL), hairy cell leukemia, chronic royeloblastic leukemia, and post-
transplant lymphoproliferative disorder (PTLD), as well as abnormal vascular proliferation
associated with phakomatoses, edema (such as that associated with brain tumors), Meigs'
syndrome, brain, as well as head and neck cancer, soft-tissue sarcoma, Kaposi's sarcoma,
carcinoid carcinoma, and mesothelioma, glioblastoma, neuroblastomas, and associated
metastases. Other examples of cancer include, but are not limited to, breast cancer (such as
breast carcinoma), lung cancer (such as small cell lung cancer, non-smal! cell lung cancer,

adenocarcinoma of the lung, and squamous cell carcinoma of the lung), and skin cancer (such

10
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as melanoma, superficial spreading melanoma, lentigo maligna melanoma, acral lentiginous
melanomas, nodufar melanomas, and skin carcinoma), including metastatic forms of those

cancers.

[0049] “Sample” as used herein refers to a composition that is obtained or derived from a
subject of interest that contains a cellular and/or other molecular entity that is to be
characterized and/or identified, for example based on physical, biochemical, chemical and/or
physiological characteristics. For example, the phrase "disease sample" and variations
thereof refers to any sample obtained from a subject of interest that would be expected or is
known to contain the cellular and/or molecular entity that is to be charactenized. A sample
can be a biological sample (such as an ex vivo biological sample) of biological tissue or fluid
that contains cancer cells and/or tumor cells from the subject from which nucleic acids (such
as polynucleotides, e.g., genomic DNA and/or transcripts) and/or polypeptides can be
isolated. Such samples are typically from a human subject, but include tissues isolated from
other subjects (such any animal classified as a mammal, as described elsewhere herein).
Samples may alse include sections of tissues such as biopsy and autopsy samples, frozen
sections taken for histologic purposes. Samples may include fresh samples from the subject
or preserved tissue samples, such as a formalin-fixed paraffin-embedded (FFPE) samples.
Samples also include explants and primary and/or transformed cell cultures derived from

patient tissues.

[6050] By "tissue or cell sample" is meant a collection of similar cells obtained from a
tissue of a subject or patient. The source of the tissue or cell sample may be solid tissue as
from a fresh, frozen and/or preserved organ or tissue sample or biopsy or aspirate; blood or
any blood constituents; bodily fluids such as cerebral spinal fluid, amniotic fluid, peritoneal
fluid, or interstitial fluid; cells from any time in gestation or development of the subject. The
tissue sample may also be primary or cultured cells or cell lines. Optionally, the tissue or cell
sample is obtained from a disease tissue/organ. The tissue sample may contain compounds
which are not naturally intermixed with the tissue in nature such as preservatives,

anticoagulants, bufters, fixatives, nutrients, antibiotics, or the like.

[0051]  The term “cytotoxic agent” as used herein refers to any agent that is detrimental to
cells (e.g., causes cell death, inhibits proliferation, or otherwise hinders a cellular function).
Cytotoxic agents include, but are not limited to, radioactive isotopes (e.g., At*'", [, 1'%,
Y Re'® Re™® Sm', Bi® P*2, Pb?"? and radioactive isotopes of Lu); chemotherapeutic

agents; growth inhibitory agents; enzymes and fragments thereof such as nucleolytic
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enzymes; and toxins such as small molecule toxins or enzymatically active toxins of
bacterial, fungal, plant or animal origin, including fragments and/or variants thereof.
Exemplary cytotoxic agents can be selected from anti-microtubule agents, platinum
coordination complexes, alkylating agents, antibiotic agents, topoisomerase Il inhibitors,
antimetabolites, topoisomerase I inhibitors, hormones and hormonal analogues, signal
transduction pathway inhibitors, non-receptor tyrosine kinase angiogenesis inhibitors,
immunotherapeutic agents, proapoptotic agents, inhibitors of LDH-A, inhibitors of fatty acid
biosynthesis, cell cycle signalling inhibitors, HDAC inhibitors, proteasome inhibitors, and
inhibitors of cancer metabolism. In one embodiment the cytotoxic agent is a taxane. In one
embodiment the taxane is paclitaxel or docetaxel. In one embodiment the cytotoxic agent is a
platinum agent. In one embodiment the cytotoxic agent is an antagonist of EGFR. In one
embodiment the antagonist of EGFR is N-(3-ethynylpheny!)-6,7-bis(2-
methoxyethoxy)quinazolin-4-amine (e.g., erlotinib). In one embodiment the cytotoxic agent
is a RAF inhibitor. In one embodiment, the RAF inhibitor is a BRAF and/or CRAF inhibitor.
In one embodiment the RAF inhibitor is vemurafenib. In one embodiment the cytotoxic agent

is a PI3K inhibitor.

[06052] “Chemotherapeutic agent” refers to a compound useful in the treatment of cancer.
Examples of chemotherapeutic agents include erlotinib (TARCEVA®, Genentech/OSI
Pharm.), bortezomib (VELCADEY, Millennium Pharm.), disulfiram, epigallocatechin gallate,
salinosporamide A, carfilzomib, 17-AAG (geldanamycin), radicicol, lactate dehydrogenase A
(LDH-A), fulvestrant (FASLODEX®, AstraZeneca), sunitib (SUTENT®, Pfizer/Sugen),
letrozole (FEMARA®, Novartis), imatinib mesylate (GLEEVEC®, Novartis), finasunate
(VATALANIB®, Novartis), oxaliplatin (ELOXATIN®, Sanofi), 5-FU (5-fluorouracil),
leucovorin, Rapamycin (Sirolimus, RAPAMUNE®, Wyeth), Lapatinib (TYKERB®,
GSKS572016, Glaxo Smith Kline), Lonafamib (SCH 66336), sorafenib (NEXAV ARY, Bayer
Labs), gefitinib (IRESSA®, AstraZeneca), AG1478, alkylating agents such as thi otepa and
CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan and
piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and uredopa;
ethylenimines and methylamelamines including altretamine, triethylenemelamine,
triethylenephosphoramide, triethylenethiophosphoramide and trimethylomelamine;
acetogenins (especially bullatacin and bullatacinone); a camptothecin (including topotecan
and irinotecan); bryostatin; callystatin, CC-1065 (including its adozelesin, carzelesin and

bizelesin synthetic analogs); cryptophycins (particularly cryptophycin 1 and cryptophycin 8);
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adrenocorticosteroids (including prednisone and prednisolone); cyproterone acetate; Sot-
reductases including finasteride and dutasteride); vorinostat, romidepsin, panobinostat,
valproic acid, mocetinostat dolastatin; aldesleakin, talc duocarmycin (including the synthetic
analogs, KW-2189 and CB1-TM1), eleutherobin; pancratistatin; a sarcodictyin; spongistatin,;
nitrogen mustards such as chlorambucil, chlomaphazine, chlorophosphamide, estramustine,
ifosfamide, mechlorethamine, mechlorethamine oxide hydrochloride, melphalan,
novembichin, phenesterine, prednimustine, trofosfamide, uracil mustard; nitrosoureas such as
carmustine, chlorozotocin, fotemustine, lomustine, nimustine, and ranimnustine; antibiotics
such as the enediyne antibiotics (e.g., calicheamicin, especially calicheamicin y11 and
calicheamicin 011 (dngew Chem. Intl. Ed. Engl. 1994 33:183-186); dynemicin, including
dynemicin A; bisphosphonates, such as clodronate; an esperamicin; as well as
neocarzinostatin chromophore and related chromoprotein enediyne antibiotic chromophores),
aclacinomysins, actinomyecin, authramycin, azaserine, bleomycins, cactinomycin, carabicin,
caminomycin, carzinophilin, chromomycinis, dactinomyc¢in, daunorubicin, detorubicin, 6-
diazo-5-oxo-L-norleucine, ADRIAMY CIN® (doxorubicin), morpholino-doxorubicin,
cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin), epirubicin,
esorubicin, idarubicin, marcellomycin, mitomycins such as mitomycin C, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, porfiromycin, puromycin, quelamycin, rodorubicin,
streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin, anti-metabolites such
as methotrexate and S-fluorouracil (5-FU); folic acid analogs such as denopterin,
methotrexate, pteropterin, trimetrexate; purine analogs such as fludarabine, 6-
mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine,
6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine;
androgens such as calusterone, dromostanolone propionate, epitiostanol, mepitiostane,
testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic acid
replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic
acid; eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; demecolcine;
diaziquone; elfomithine; elliptinium acetate; an epothilone; etoglucid; gallium nitrate;
hydroxyurea; lentinan; lonidainine; maytansinoids such as maytansine and ansamitocins,
mitoguazone, mitoxantrone; mopidamnol; nitraerine; pentostatin; phenamet; pirarubicin;
losoxantrone; podophyllinic acid; 2-ethythydrazide; procarbazine; PSK® polysaccharide
complex (JHS Natural Products, Eugene, Oreg.); razoxane; thizoxin; sizofuran,

spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-trichlorotriethylamine; trichothecenes
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(especially T-2 toxin, verracurin A, roridin A and anguidine); urethan; vindesine;
dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside
(“Ara-C”); cyclophosphamide; thiotepa; taxoids, e.g., TAXOL (paclitaxel; Bristol-Myers
Squibb Oncology, Princeton, N.J.), ABRAXANE® (Cremophor-free), albumin-engineered
nanoparticle formulations of paclitaxel (American Pharmaceutical Partners, Schaumberg,
1l1.), and TAXOTERE™ (docetaxel, doxetaxel; Sanofi-Aventis); chloranmbucil; GEMZAR®
(gemcitabine); 6-thioguanine; mercaptopurine; methotrexate; platinum analogs such as
cisplatin and carboplatin; vinblastine; platinum-based agents, etoposide (VP-16), ifosfamide,;
capecitabine; mitoxantrone; vincristine; NAVELBINE® (vinorelbine); novantrone;
teniposide; edatrexate; daunomycin; aminopterin; capecitabine (XELODA®); ibandronate;
CPT-11; topoisomerase inhibitor RFS 2000; difluoromethylomithine (DMFQ), retinoids such
as retinoic acid; and pharmaceutically acceptable salts, acids and derivatives of any of the

above.

[0053]  Alsoincluded in this definition are (i) anti-hormonal agents that act to regulate or
inhibit hormone action on tumors such as anti-estrogens and selective estrogen receptor
modulators (SERMs), including, for example, tamoxifen (including NOLVADEX®:
tamoxifen citrate), raloxifene, droloxifene, iodoxyfene , 4-hydroxytamoxifen, trioxifene,
keoxifene, LY 117018, onapristone, and FARESTON® (toremifine citrate); (i) aromatase
inhibitors that inhibit the enzyme aromatase, which regulates estrogen production in the
adrenal glands, such as, for example, 4(5)-imidazoles, aminoglutethimide, MEGASE®
(megestrol acetate), AROMASIN® (exemestane; Pfizer), formestanie, fadrozole, RIVISOR®
(vorozole), FEMARA® (letrozole; Novartis), and ARIMIDEX® (anastrozole; AstraZeneca);
(i11) anti-androgens such as flutamide, nilutamide, bicalutamide, leuprolide and goserelin;
buserelin, tripterelin, medroxyprogesterone acetate, diethylstilbestrol, premarin,
tluoxymesterone, all transretionic acid, fenretinide, as well as troxacitabine (a 1,3-dioxolane
nucleoside cytosine analog); (iv) protein kinase inhibitors; (v) lipid kinase inhibitors; (vi)
antisense oligonucleotides, particularly those which inhibit expression of genes in signaling
pathways implicated in aberrant cell proliferation, such as, for example, PKC-alpha, Ralf and
H-Ras; (vii) ribozymes such as VEGF expression inhibitors (e.g., ANGIOZYME®) and
HER2 expression inhibitors; (viii) vaccines such as gene therapy vaccines, for example,
ALLOVECTIN®, LEUVECTIN®, and VAXID®; PROLEUKIN®, rIL-2; a topoisomerase 1
inhibitor such as LURTOTECAN®; ABARELIX® rmRH; and (ix) pharmaceutically

acceptable salts, acids and derivatives of any of the above.
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{0054]  Chemotherapeutic agent also includes antibodies such as alemtuzumab
(Campath), bevacizumab (AVASTIN®, Genentech); cetuximab (ERBITUX®, Imclone),
panitumumab (VECTIBIX®, Amgen), rituximab (RITUXAN®, Genentech/Biogen Idec),
pertuzumab (OMNITARG®, 2C4, Genentech), trastuzumab (HERCEPTIN®, Genentech),
tositumomab (Bexxar, Corixia), and the antibody drug conjugate, gemtuzumab ozogamicin
(MYLOTARG®, Wyeth). Additional humanized monoclonal antibodies with therapeutic
potential as agents in combination with the compounds of the invention include: apolizumab,
aselizumab, atlizumab, bapineuzumab, bivatuzumab mertansine, cantuzumab mertansine,
cedelizumab, certolizumab pegol, cidfusituzumab, cidtuzumab, daclizumab, eculizumab,
efalizumab, epratuzumab, erlizumab, felvizumab, fontolizumab, gemtuzumab ozogamicin,
inotuzumab ozogamicin, ipilimumab, labetuzumab, lintuzumab, matuzumab, mepolizumab,
motavizumab, motovizumab, natalizumab, nimotuzumab, nolovizumab, numavizumab,
ocrelizumab, omalizumab, palivizumab, pascolizumab, pecfusituzumab, pectuzumab,
pexelizumab, ralivizumab, ranibizumab, reslivizumab, reslizumab, resyvizumab,
rovelizumab, ruplizumab, sibrotuzumab, siplizumab, sontuzumab, tacatuzumab tetraxetan,
tadocizumab, talizumab, tefibazumab, tocilizumab, toralizumab, tucotuzumab celmoleukin,
tucusituzumab, umavizumab, urtoxazumab, ustekinumab, visilizumab, and the anti—
interleukin-12 (ABT-874/J695, Wyeth Research and Abbott Laboratories) which is a
recombinant exclusively human-sequence, full-length IgG, A antibody genetically modified

to recognize interleukin-12 p40 protein.

[6055] A “growth inhibitory agent” when used herein refers to a compound or
composition which inhibits growth of a cell either in vitro or in vivo. In one embodiment,
growth inhibitory agent is growth inhibitory antibody that prevents or reduces proliferation of
a cell expressing an antigen to which the antibody binds. In another embodiment, the growth
inhibitory agent may be one which significantly reduces the percentage of cells in S phase.
Examples of growth inhibitory agents include agents that block cell cycle progression (at a
place other than S phase), such as agents that induce G1 arrest and M-phase arrest. Classical
M-phase blockers include the vincas (vincristine and vinblastine), taxanes, and topoisomerase
IT inhibitors such as doxorubicin, epirubicin, daunorubicin, etoposide, and bleomycin. Those
agents that arrest G1 also spill over into S-phase arrest, for example, DNA alkylating agents
such as tamoxifen, prednisone, dacarbazine, mechlorethamine, cisplatin, methotrexate, 5-
fluorouracil, and ara-C. Further information can be found in Mendelsohn and Israel, eds., The

Molecular Basis of Cancer, Chapter 1, entitled “Cell cycle regulation, oncogenes, and
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antineoplastic drugs” by Murakami et al. (W.B. Saunders, Philadelphia, 1995), e.g., p. 13.
The taxanes (paclitaxel and docetaxel) are anticancer drugs both derived from the yew tree.
Docetaxel (TAXOTERE®, Rhone-Poulenc Rorer), derived from the European yew, is a
semisynthetic analogue of paclitaxel (TAXOL®, Bristol-Myers Squibb). Paclitaxel and
docetaxel promote the assembly of microtubules from tubulin dimers and stabilize
microtubules by preventing depolymerization, which results in the inhibition of mitosis in

cells.

[0056]  The term “antibody” herein is used in the broadest sense and specifically covers
monoclonal antibodies, polyclonal antibodies, multispecific antibodies (e.g. bispecific
antibodies) formed from at least two intact antibodies, and antibody fragments so long as they

exhibit the desired biological activity.

[0057]  The term “anti-PD-L1 antibody” as used herein refers to an antagonist antibody
that decreases, blocks, inhibits, abrogates or interferes with signal transduction resulting frorﬁ
the interaction of PD-L 1 with either one or more of its binding partners, such as PD-1, B7-1.
In some embodiments, anti-PD-L1 antibody is an antibody that inhibits the binding of PD-L.1
to its binding partners. In a specific aspect, the anti-PD-L1 antibody inhibits binding of PD-
L1 to PD-1 and/or B7-1. In some embodiments, the anti-PD-L1 antibody includes antigen
binding fragments thereof that decrease, block, inhibit, abrogate or interfere with signal
transduction resulting from the interaction of PD-L1 with one or more of its binding partners,
such as PD-1, B7-1. In one embodiment, an anti-PD-L1 antibody reduces the negative co-
stimulatory signal mediated by or through cell surface proteins expressed on T lymphocytes
mediated signaling through PD-L1 so as to render a dysfunctional T-cell less dysfunctional
(e.g., enhancing effector responses to antigen recognition). In one embodiment, an anti-PD-
L1 antibody is YW243.55.870 described herein. In another embodiment, an anti-PD-L1
antibody is MDX-1105 described herein. In another embodiment, an anti-PD-L1 antibody is
MPDI.3280A described herein. In another embodiment, an anti-PD-L1 antibody is
MEDI4736 described herein.

[0058] A “blocking” antibody or an “antagonist” antibody is one that inhibits or reduces a
biological activity of the antigen it binds. In some embodiments, blocking antibodies or
antagonist antibodies substantially or completely inhibit the biological activity of the antigen.

The anti-PD-L1 antibodies of the invention block the signaling through PD-1.
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[0059] As use herein, the terms “binds”, “specifically binds to” or “is specific for” refer
to measurable and reproducible interactions such as binding between a target and an
antibody, which is determinative of the presence of the target in the presence of a
heterogeneous population of molecules including biological molecules. For example, an
antibody that binds to or specifically binds to a target (which can be an epitope) is an
antibody that binds this target with greater affinity, avidity, more readily, and/or with greater
duration than it binds to other targets. In one embodiment, the extent of binding of an
antibody to an unrelated target is less than about 10% of the binding of the antibody to the
target as measured, e.g., by a radioimmunoassay (RIA). In certain embodiments, an antibody
that specifically binds to a target has a dissociation constant (Kd) of < 1uM, <100 nM, < 10
nM, <1 nM, or £0.1 nM. In certain embodiments, an antibody specifically binds to an
epitope on a protein that is conserved among the protein from different species. In another

embodiment, specific binding can include, but does not require exclusive binding.

[0060] “Antibody fragments” comprise a portion of an intact antibody, preferably
comprising the antigen binding region thereof. Examples of antibody fragments include Fab,
Fab', F(ab'),, and Fv fragments; diabodies; linear antibodies; single-chain antibody

molecules; and multispecific antibodies formed from antibody fragments.

[0061] The terms “full length antibody,” “intact antibody” and “whole antibody” are used
herein interchangeably to refer to an antibody in its substantially intact form, not antibody
fragments as defined below. The terms particularly refer to an antibody with heavy chains

that contain an Fc region.

j0062] An “isolated” antibody is one which has been identified and separated and/or
recovered from a component of its natural environment. Contaminant components of its
natural environment are materials which would interfere with research, diagnostic or
therapeutic uses for the antibody, and may include enzymes, hormones, and other
proteinaceous or nonproteinaceous solutes. In some embodiments, an antibody is purified (1)
to greater than 95% by weight of antibody as determined by, for example, the Lowry method,
and 1n some embodiments, to greater than 99% by weight; (2) to a degree sufficient to obtain
at least 15 residues of N-terminal or internal amino acid sequence by use of, for example, a
spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or
nonreducing conditions using, for example, Coomassie blue or silver stain. Isolated antibody

includes the antibody /n sifu within recombinant cells since at least one component of the
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antibody's natural environment will not be present. Ordinarily, however, isolated antibody

will be prepared by at least one purification step.

[6063] “Native antibodies” are usually heterotetrameric glycoproteins of about 150,000
daltons, composed of two identical light (L) chains and two identical heavy (H) chains. Each
light chain is linked to a heavy chain by one covalent disulfide bond, while the number of
disulfide linkages varies among the heavy chains of different immunoglobulin isotypes. Each
heavy and light chain also has regularly spaced intrachain disultide bridges. Each heavy chain
has at one end a variable domain (Vy) followed by a number of constant domains. Each light
chain has a variable domain at one end (V1) and a constant domain at its other end; the
constant domain of the light chain is aligned with the first constant domain of the heavy
chain, and the light chain variable domain is aligned with the variable domain of the heavy
chain. Particular amino acid residues are believed to form an inteiface between the light chain

and heavy chain variable domains.

[0064] The term “variable” refers to the fact that certain portions of the variable domains
differ extensively in sequence among antibodies and are used in the binding and specificity of
each particular antibody for its particular antigen. However, the variability is not evenly
distributed throughout the variable domains of antibodies. It is concentrated in three segments
called hypervariable regions both in the light chain and the heavy chain variable domains.
The more highly conserved portions of variable domains are called the framework regions
(FRs). The variable domains of native heavy and light chains each comprise four FRs, largely
adopting a B-sheet configuration, connected by three hypervariable regions, which form loops
connecting, and in some cases forming part of, the B-sheet structure. The hypervariable
regions in each chain are held together in close proximity by the FRs and, with the
hypervariable regions from the other chain, contribute to the formation of the antigen-binding
site of antibodies (see Kabat ef al., Sequences of Proteins of Immunological Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, MD. (1991)). The constant
domains are not involved directly in binding an antibody to an antigen, but exhibit various
effector functions, such as participation of the antibody in antibody dependent cellular

cytotoxicity (ADCC).

[0065]  Papain digestion of antibodies produces two identical antigen-binding fragments,
called “Fab” fragments, each with a single antigen-binding site, and a residual “F¢” fragment,
whose name reflects its ability to crystallize readily. Pepsin treatment yields an F(ab');

fragment that has two antigen-binding sites and is still capable of cross-linking antigen.
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{0066]  “Fv” is the minimum antibody fragment that contains a complete antigen-
recognition and antigen-binding site. This region consists of a dimer of one heavy chain and
one light chain variable domain in tight, non-covalent association. It is in this configuration
that the three hypervariable regions of each variable domain interact to define an antigen-
binding site on the surface of the Vy-Vi dimer. Collectively, the six hypervariable regions
confer antigen-binding specificity to the antibody. However, even a single variable domain
{or half of an Fv comprising only three hypervariable regions specific for an antigen) has the

ability to recognize and bind antigen, although at a lower affinity than the entire binding site.

[6067] The Fab fragment also contains the constant domain of the light chain and the first
constant domain (CH1) of the heavy chain. Fab’ fragments differ from Fab fragments by the
addition of a few residues at the carboxy terminus of the heavy chain CH1 domain including
one or more cysteines from the antibody hinge region. Fab’-SH is the designation herein for
Fab' in which the cysteine residue(s) of the constant domains bear at least one free thiol
group. F(ab'), antibody fragments originally were produced as pairs of Fab' fragments that
have hinge cysteines between them. Other chemical couplings of antibody fragments are also

known.

[0068] The “light chains” of antibodies (immunoglobulins) from any vertebrate species
can be assigned to one of two clearly distinct types, called kappa (x) and lambda (1), based on

the amino acid sequences of their constant domains.

[0069] | Depending on the amino acid sequence of the constant domain of their heavy
chains, antibodies can be assigned to different classes or isotypes. There are five major
classes of intact antibodies: IgA, IgD, IgE, IgG, and IgM, and several of these may be further
divided into subclasses (isotypes), e.g., 1gG1, 1gG2, 1gG3, 1gG4, IgA, and IgA2. The heavy
chain constant domains that correspond to the different classes of antibodies are called ¢, 8, ¢,
v, and g, respectively. The subunit structures and three-dimensional configurations of
different classes of immunoglobulins are well known and described generally in, for example,
Abbas et al. Cellular and Mol. Immunology, 4th ed. (W B. Saunders, Co., 2000). An antibody
may be part of a larger fusion molecule, formed by covalent or non-covalent association of

the antibody with one or more other proteins or peptides.

[0070] “Single-chain Fv” or “scFv” antibody fragments comprise the Vy and Vi, domains
of antibody, wherein these domains are present in a single polypeptide chain. In some

embodiments, the Fv polypeptide further comprises a polypeptide linker between the Vi and
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V1. domains that enables the scFv to form the desired structure for antigen binding. For a
review of scFv see Pliickthun in The Pharmacology of Monoclonal Antibodies, vol. 113,

Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994).

16071} The term “diabodies” refers to small antibody fragments with two antigen-binding
sites, which fragments comprise a heavy chain variable domain (V) connected to a light
chain variable domain (V) in the same polypeptide chain (Vi - V). By using a linker that is
too short to allow pairing between the two domains on the same chain, the domains are
forced to pair with the complementary domains of another chain and create two antigen-
binding sites. Diabodies are described more fully in, for example, EP 404,097, WO
93/11161; and Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993).

[6072] The term “monoclonal antibody” as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical and/or bind the same epitope, except for possible
variants that may arise during production of the monoclonal antibody, such variants generally
being present in minor amounts. In contrast to polyclonal antibody preparations that typically
include different antibodies directed against different determinants (epitopes), each
monoclonal antibody is directed against a single determinant on the antigen. In addition to
their specificity, the monoclonal antibodies are advantageous in that they are uncontaminated
by other immunoglobulins. The moditier “monoclonal” indicates the character of the
antibody as being obtained from a substantially homogeneous population of antibodies, and is
not to be construed as requiring production of the antibody by any particular method. For
example, the monoclonal antibodies to be used in accordance with the present invention may
be made by the hybridoma method first described by Kohler et al., Nature, 256:495 (1975),
or may be made by recombinant DNA methods (see, e.g., U.S. Patent No. 4,816,567). The
“monoclonal antibodies” may also be isolated from phage antibody libraries using the
techniques described in Clackson et al, Nature, 352:624-628 (1991) and Marks et al., J. Mol.
Biol., 222:581-597 (1991), for example.

[0073] The monoclonal antibodies herein specifically include “chimeric” antibodies
(immunoglobulins) in which a portion of the heavy and/or light chain is identical with or
homologous to corresponding sequences in antibodies derived from a particular species or
belonging to a particular antibody class or subclass, while the remainder of the chain(s) is
identical with or homologous to corresponding sequences in antibodies derived from another

species or belonging to another antibody class or subclass, as well as fragments of such
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antibodies, so long as they exhibit the desired biological activity (U.S. Patent No. 4,816,567,
Morrison et al., Proc. Natl. Acad. Sci. USA, 81:6851-6855 (1984)). Chimeric antibodies of
interest herein include “primatized” antibodies comprising variable domain antigen-binding
sequences derived from a non-human primate (e.g. Old World Monkey, such as baboon,
rhesus or cynomolgus monkey) and human constant region sequences (US Pat

No. 5,693,780).

[0074] “Humanized” forms of non-human (e.g., murine) antibodies are chimeric
antibodies that contain minimal sequence derived from non-human immunoglobulin. For the
most part, humanized antibodies are human immunoglobulins (recipient antibody) in which
residues from a hypervariable region of the recipient are replaced by residues from a
hypervariable region of a non-human species {donor antibody) such as mouse, rat, rabbit or
nonhuman primate having the desired specificity, affinity, and capacity. In some instances,
framework region (FR) residues of the human immunoglobulin are replaced by
corresponding non-human residues. Furthermore, humanized antibodies may comprise
residues that are not found in the recipient antibody or in the donor antibody. These
modifications are made to further refine antibody performance. In general, the humanized
antibody will comprise substantially all of at least one, and typically two, variable domains,
in which all or substantially all of the hypervariable loops correspond to those of a non-
human immunoglobulin and all or substantially all of the FRs are those of a human
immunoglobulin sequence, except for FR substitution(s) as noted above. The humanized
antibody optionally also will comprise at least a portion of an immunoglobulin constant
region, typically that of a human immunoglobulin. For further details, see Jones ef al., Nature
321:522-525 (1986); Riechmann ef al., Naiure 332:323-329 (1988); and Presta, Curr. Op.
Struct. Biol. 2:593-596 (1992).

[6075] A “human antibody” is one which possesses an amino acid sequence which
corresponds to that of an antibody produced by a human and/or has been made using any of
the techniques for making human antibodies as disclosed herein. This definition of a human
antibody specifically excludes a humanized antibody comprising non-human antigen-binding
residues. Human antibodies can be produced using various techniques known in the art,
including phage-display libraries. Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991);
Marks et al., J. Mol. Biol., 222:581 (1991). Also available for the preparation of human
monoclonal antibodies are methods described in Cole ef al., Monoclonal Antibodies and

Cancer Therapy, Alan R. Liss, p. 77 (1985); Boerner et al., J. Immunol., 147(1).86-95

21



WO 2016/196381 PCT/US2016/034856

(1991). See also van Dijk and van de Winkel, Curr. Opin. Pharmacol., 5: 368-74 (2001).
Human antibodies can be prepared by administering the antigen to a transgenic animal that
has been moditied to produce such antibodies in response to antigenic challenge, but whose
endogenous loci have been disabled, e.g., immunized xenomice (see, e.g., U.S. Pat. Nos.
6,075,181 and 6,150,584 regarding XENOMOUSE™ technology). See also, for example, Li
et al., Proc. Natl. Acad. Sci. USA, 103:3557-3562 (2006) regarding human antibodies

generated via a human B-cell hybridoma technology .

[0076] A number of HVR delineations are in use and are encompassed herein. The Kabat
Complementarity Determining Regions (CDRs) are based on sequence variability and are the
most commonly used (Kabat et al., Sequences of Proteins of Immunological Interest, Sth Ed.
Public Health Service, National Institutes of Health, Bethesda, Md. (1991)). Chothia refers
instead to the location of the structural loops (Chothia and Lesk J. Mol. Biol. 196:901-917
(1987)). The AbM HVRs represent a compromise between the Kabat HVRs and Chothia
structural loops, and are used by Oxford Molecular's AbM antibody modeling software. The
“contact” HVRs are based on an analysis of the available complex crystal structures. The

residues from each of these HVRs are noted below.

Loop Kabat AbM Chothia Contact

L1 L24-1.34  1.24-1.34 L.26-1.32 1.30-L.36

L2 L50-LS6  L50-L.56 L.50-L.52 1L46-L.55

L3 L89-L97  L89-L97 L91-L%96 L89-L.96

H1 H31-H35B H26-H35B  H26-H32 H30-H35B  (Kabat Numbering)

H1 H31-H35 H26-H35 H26-H32 H30-H35 (Chothia Numbering)

H2 HS0-H6S  HS50-HS8 HS53-HSS HA47-HS58

H3 H95-H102 H95-H102  H96-H101 H93-H101

[0077] HVRs may comprise “extended HVRs” as follows: 24-36 or 24-34 (L.1), 46-56 or

50-56 (L.2) and 89-97 or 89-96 (1.3) in the VL and 26-35 (H1), 50-65 or 49-65 (H2) and 93-
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102, 94-102, or 95-102 (H3) in the VH. The variable domain residues are numbered

according to Kabat et al , supra, for each of these definitions.

[6078] “Framework” or “FR” residues are those variable domain residues other than the

hypervariable region residues as herein defined.

[6079] A “naked antibody” is an antibody (as herein defined) that is not conjugated to a

heterologous molecule, such as a cytotoxic moiety or radiolabel.

[06080] The term “about” as used herein refers to the usual error range for the respective
value readily known to the skilled person in this technical field. Reference to “about” a value
or parameter herein includes (and describes) embodiments that are directed to that value or

parameter per se. For example, description referring to “about X includes description of

N Vol

[0081] As used herein and in the appended claims, the singular forms “a,” “or,” and “the”
include plural referents unless the context clearly dictates otherwise. It is understood that
aspects and variations of the invention described herein include “consisting™ and/or

“consisting essentially of” aspects and variations.

[0082] Before describing the invention in detail, it is to be understood that-this invention
is not limited to particular compositions or biological systems, which can, of course, vary. It
1s also to be understood that the terminology used herein is for the purpose of describing

particular embodiments oanly, and is not intended to be limiting.

111, Methods

[6083] In some embodiments, provided is a method of treating or delaying progression of
cancer in a subject comprising administering to the subject an effective amount of an anti-
PD-L1 antibody, wherein treatment is based upon the subject having medium or low level of
methylation at CpG1 in the PD-L1 promoter region or at one or more CpG sites in intron 1 of

the PD-L1 gene of the in a sample containing cancer cells from the subject.

[0084] In some embodiments, provided is a method of treating or delaying progression of
cancer in a subject provided that the subject has been found to have medium or low level of
methylation at CpG1 in the PD-L1 promoter region and/or at one or more CpG sites in intron
1 of the PD-L1 gene in a sample containing cancer cells from the subject, the method

comprising administering an effective amount of an anti-PD-L.1 antibody to the subject.

23



WO 2016/196381 PCT/US2016/034856

[0085]  In some embodiments, provided is a method of treating or delaying progression of
cancer, comprising: (a) selecting a subject having cancer, wherein said subject has medium or
low level of methylation at CpG1 in the PD-L1 promoter region and/or at one or more CpG
sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from the subject; and
(b) administering to the subject thus selected (e.g., selected in step (2)) an effective amount of

an anti-PD-L1 antibody.

[0086] In some embodiments, provided is a method of predicting whether a subject with
cancer is likely to respond to treatment with an anti-PD-L1 antibody, comprising measuring
methylation level at CpGl in the PD-L1 promoter region and/or at one or more CpG sites in
intron 1 of the PD-1.1 gene in a sample containing cancer cells from the subject, wherein
medium or low level of methylation at CpG1 in the PD-L1 promoter region or at one or more
CpG sites in intron 1 of the PD-1.1 gene in the sample indicates the subject is likely to be

responsive to the treatment.

[0087] In some embodiments, provided is a method of treating cancer in a subject
comprising: (a) measuring methylation level at CpG1 in the PD-L1 promoter region and/or at
one or more CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from
the subject; and (b) administering an effective amount of an anti-PD-L.1 antibody to the
subject who has been determined to have a medium or low level of methylation at CpGl1 in

the PD-L1 promoter region or at one or more CpG sites in intron 1 of the PD-L1 gene.

[06088] In some embodiments, provided is a method of treating cancer in a subject
comprising: (a) measuring methylation level at CpG1 in the PD-L1 promoter region and/or at
one or more CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from
the subject; and (b) administering an effective amount of an anti-PD-L1 antibody to the
subject who has a medium or low level of methylation at CpGl in the PD-L1 promoter region

or at one or more CpG sites in intron 1 of the PD-L1 gene, as measured in step (a).

[6089]  In some embodiments, provided is a method of treating cancer in a subject
comprising measuring methylation level at CpG1 in the PD-L1 promoter region and/or at one
or more CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from the
subject; and if the subject has a medium or low level of methylation at CpG1 in the PD-L1
promoter region or at one or more CpG sites in intron 1 of the PD-L1 gene, administering an

effective amount of an anti-PD-L.1 antibody to the subject.
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[0090] In some embodiments, provided is a method of identifying a subject with cancer
likely to respond to anti-PD-L 1 antibody treatment comprising: (a) assessing or measuring
methylation level at CpG1 in the PD-L1 promoter region and/or at one or more CpG sites in
intron 1 of the PD-L1 gene in a sample containing cancer cells from the subject; and (b}
identifying the subject having medium or low level of methylation at CpG1 in the PD-L1
promoter region or at one or more CpG sites in intron 1 of the PD-L1 gene in a sample
containing cancer cells from the subject. In some embodiments, the method further

comprises administering an effective amount of an anti-PD-L1 antibody to the subject.

[0091] In certain embodiments, the methods provided herein comprise assessing
methylation level at CpGl in the PD-L1 promoter.region and at one or more CpG sites in

intron 1 of the PD-L1 gene.

[0092] The genomic coordinates of CpG1 (also referred to herein as Mut 2) in the PD-L1
promoter region are hg19 chr9:5449887-5449891. The genomic coordinates for the one or
more CpG sites in intron 1 of the PD-L1 gene (also referred to herein as CpGS or Mut 7) are
hg19 chr9:5450934-5451072. The sequences of these coordinates can be obtained at public

online genomic databases, such as the UCSC Genome Browser (genome.ucsc.edu/).
[6093] The nucleic acid sequence of CpGl is GCTCG (SEQ ID NO:22)

[06094] The nucleic acid sequence of CpGS is CACGGGTCCAAGTCCACCGCCAGCT
GCTTGCTAGTAACATGACTTGTGTAAGTTATCCCAGCTGCAGCATCTAAGTAAG
TCTCTTCCTGCGCTAAGCAGGTCCAGGATCCCTGAACGGAATTTATTTGCTCTGTC
CATT (SEQ ID NO:23)

[0095] The sequence of hg19 chr9:5449887-5451072 is provided below (CpG! and
CpGS5 are underlined):
GCTCGGGATGGGAAGTTCTTTTAATGACAAAGCAAATGAAGTTTCATTAT
GTCGAGGAACTTTGAGGAAGTCACAGAATCCACGATTTAAAAATATATIT
CCTATTATACACCCATACACACACACACACACCTACTTTCTAGAATAAAA
ACCAAAGCCATATGGGTCTGCTGCTGACTTTTITATATGTTGTAGAGTTAT
ATCAAGTTATGTCAAGATGTTCAGTCACCTTGAAGAGGCTTTTATCAGAA
AGGGGGACGCCTTTCTGATAAAGGTTAAGGGGTAACCTTAAGCTCTTACC
CCTCTGAAGGTAAAATCAAGGTGCGTTCAGATGTTGGCTTGTTGTAAATT
TCTTTTTTTATTAATAACATACTAAATGTGGATTTGCTTTAATCTTCGAA
ACTCTTCCCGGTGAAAATCTCATTTACAAGAAAACTGGACTGACATGTTT
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CACTTTCTGTTTCATTTCTATACACAGCTTITATTCCTAGGACACCAACAC
TAGATACCTAAACTGAAAGCTTCCGCCGATTTCACCGAAGGTCAGGAAAG
TCCAACGCCCGGCAAACTGGATTTGCTGCCTTGGGCAGAGGTGGGCGGGA
CCCCGCCTCCGGGCCTGGCGCAACGCTGAGCAGCTGGCGCGTCCCGLCGCG
GCCCCAGTTCTGCGCAGCTTCCCGAGGCTCCGCACCAGCCGCGCTTCTGT
CCGCCTGCAGGTAGGGAGCGTITGTTCCTCCGCGGGTGCCCACGGCCCAGT
ATCTCTGGCTAGCTCGCTGGGCACTTTAGGACGGAGGGTCTCTACACCCT
TTCTTTGGGATGGAGAGAGGAGAAGGGAAAGGGAACGCGATGGTCTAGGG
GGCAGTAGAGCCAATTACCTGTTGGGGTTAATAAGAACAGGCAATGCATC
TGGCCTTCCTCCAGGCGCGATTCAGTTTTGCTCTAAAAATAATTTATACC
TCTAAAAATAAATAAGATAGGTAGTATAGGATAGGTAGTCATTCTTATGC
GACTGTGTGITCAGAATATAGCTCTGATGCTAGGCTGGAGGTCTGGACAC
GGGTCCAAGTCCACCGCCAGCTGCTTGCTAGTAACATGACTTIGTGTAAGT
TATCCCAGCTGCAGCATCTAAGTAAGTCTCTTCCTGCGCTAAGCAGGTCC
AGGATCCCTGAACGGAATTTATTTGCTCTGTCCATT (SEQ ID NO:30)

Methods of Determining Methylation Level
[0096] The degree of methylation at CpG1 in the PD-L1 promoter regi on and/or at one or
more CpG sites in intron 1 of the PD-L1 can be measured using a variety of methods. In
certain embodiments, the degree of methylation at CpG1 in the PD-L.1 promoter region or at
one or more Cp@ sites in intron 1 of the PD-L1 is determined by bisulfite DNA sequencing.
Treatment of DNA with bisulfite converts cytosine (“C”) residues to uracil (“U”), but leaves
5-methylcytosine residues unaffected. Thus, bisulfite treatment introduces specific changes in
the DNA sequence that depend on the methylation status of individual cytosine residues,
yielding single-nucleotide resolution information about the methylation status of a segment of
DNA. Various analyses can be performed on the altered sequence to retrieve this
information. In come embodiments, a bisulfite-modified sequence of interest (such as CpGl1
in the PD-L1 promoter region and/or at one or more CpG sites in intron 1 of the PD-L.1) is
then amplified by PCR with two sets of strand-specific primers to yield a pair of fragments,
one from each strand, in which all uracil and thymine residues are amplified as thymine and
only 5-methylcytosine residues are amplified as cytosine. The PCR products can be
sequenced directly or can be cloned and sequenced to provide methylation maps of single

DNA molecules (see, e.g., Frommer, et al., Proc. Natl. Acad. Sci. 89: 1827-1831, 1992).

26



WO 2016/196381 PCT/US2016/034856

[0097] In some embodiments a low level of methylation as determined by bisulfite
sequencing is less than about 20% methylation at CpG1 (such as about any one of 19%, 18%,
17%, 16%, 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, or
less than about 1% methylation, including any range in between these values). In some
embodimeunts, a low level of methylation as determined by bisulfite sequencing is less than
about 20%% methylation at one or more CpG sites in intron 1 of the PD-L1 gene (such as
about any one of 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%,
5%, 4%, 3%, 2%, 1%, or less than about 1% methylation, including any range in between
these values). In some embodiments a low level of methylation as determined by bisulfite
sequencing is less than about 20% methylation at CpG1 (such as about any one of 19%,
18%, 17%, 16%, 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%,
or less than about 1% methylation, including any range in between these values) and less than
about 20% methylation at one or more CpG sites in intron 1 of the PD-L1 gene (such as
about any one of 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%,
5%, 4%, 3%, 2%, 1%, or less than about 1% methylation, including any range in between

these values).

[0098] In some embodiments, a medium level of methylation as determined by bisulfite
sequencing is between about 20% and about 40% methylation at CpG1 (such as about any
one of 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%,
35%, 36%, 37%, 38%, 39%, or 40%, including any range in between these values). In some
embodiments a medium level of methylation as determined by bisulfite sequencing, is
between about 20% and about 40% methylation at one or more CpG sites in intron 1 of the
PD-L1 gene (such as about any one of 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%,
29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, or 40%, including any range
in between these values). In some embodiments, a medium level of methylation as
determined by bisulfite sequencing is between about 20% and about 40% methylation at
CpG1 (such as about any one of 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%,
30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, or 40%, including any range in
between these values), and between about 20% and about 40% methylation at one or more
CpG sites in intron 1 of the PD-1.1 gene (such as about any one of 20%, 21%, 22%, 23%,
24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%,

or 40%, including any range in between these values).
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[0099] In some embodiments, a high level of methylation as determined by bisulfite
sequencing is between greater than about 40% and about 100% methylation at CpG1 (such
about any one of 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 93%, 99%,
or 100% methylation, including any range in between these values). In some embodiments, a
high level of methylation as determined by bisulfite sequencing is between greater than about
40% and about 100% methylation at one or more CpG sites in intron 1 of the PD-L1 gene
(such about any one of 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
99%, or 100% methylation, including any range in between these values) In some
embodiments, a high level of methylation as determined by bisulfite sequencing is between
greater than about 40% and about 100% methylation at CpG1 (such about any one of 40%,
45%, 50%, 55%, 60%, 65%, T0%, T5%, 80%, 85%, 90%, 95%, 99%. or 100% methylation,
including any range in between these values), and between greater than about 40% and about
100% methylation at one or more CpG sites in intron 1 of the PD-L1 gene (such about any
one of 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, or 100%

methylation, including any range in between these values).

[0100] In certain embodiments, the degree of methylation at CpG1 in the PD-L 1
promoter region and/or at one or more Cp(G sites in intron 1 of the PD-L.1 is determined by
bisulfite next generation sequencing (BS-NGS), in which bisulfite-treated DNA is analyzed
using a high-throughput next-generation sequencing system, such as the ILLUMINA® HI
SEQ™ sequencing system. For additional details regarding bisulfite next generation
sequencing see, e.g., Farlik ez al. (2015) Cell Reports doi:10.1016/j.celrep.2015.02.001;
Tiedemann ef al. (2014) Cell Reports. doi:10.1016/j.celrep.2014.10.013; Fernandez ef al.
(2015) Genome Research. doi:10.1101/gr.169011.113; Lim et al. (2014) PLOS Genetics.
doi:10.1371/journal.pgen.1004792.

[0101] In some embodiments, a low level of methylation as determined by bisulfite next
generation sequencing is less than about 5% methylation at CpG1 (such as about 4%, about
3%, about 2%, about 1%, or less than about 1% methylation, including any range in between
these values). In some embodiments, a low level of methylation as determined by bisulfite
next generation sequencing is less than about 5% methylation at one or more CpG sites in
intron 1 of the PD-L 1 gene (such as about 4%, about 3%, about 2%, about 1%, or less than
about 1% methylation, including any range in between these values). In some embodiments,
a low level of methylation as determined by bisulfite next generation sequencing is less than

about 5% methylation at CpG1 (such as about 4%, about 3%, about 2%, about 1%, or less
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than about 1% methylation, including any range in between these values) and less than about
5% methylation at one or more CpG sites in intron 1 of the PD-L1 gene (such as about 4%,
about 3%, about 2%, about 1%, or less than about 1% methylation, including any range in

between these values).

[0102] In some embodiments, a medium level of methylation as determined by bisulfite
next generation sequencing is between about 5% and about 60% methylation at CpG1 (such
as about any one of 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, or less
than about 60% methylation, including any range in between these values). In some
embodiments, a medium level of methylation as determined by bisulfite next generation
sequencing is between about 5% and about 60% methylation at one or more CpG sites in
intron 1 of the PD-L1 gene (such as about any one of 5%, 10%, 15%, 20%, 25%, 30%, 35%,
40%, 45%, 50%, 55%, or less than about 60% methylation, including any range in between
these values). In some embodiments, a medium level of methylation as determined by
bisulfite next generation sequencing is between about 5% and about 60% methylation at
CpG1 (such as about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about
35%, about 40%, about 45%, about 50%, about 55%, or less than about 60% methylation,
including any range in between these values), and between about 5% and about 60%
methylation at one or more CpG sites in intron 1 of the PD-L1 gene (such as about any one of
5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, or less than about 60%

methylation, including any range in between these values).

[0103] In some embodiments, a high level of methylation as determined by bisulfite next
generation sequencing is between about 60% and about 100% methylation at CpG1 (such
about any one of 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, more than about 99%,
or about 100% methylation, including any range in between these values). In some
embodiments, a high level of methylation as determined by bisulfite next generation
sequencing is between about 60% and about 100% methylation at one or more CpG sites in
intron 1 of the PD-L1 gene (such about any one of 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, more than about 99%, or about 100% methylation, including any range in
between these values). In some embodiments, a high level of methylation as determined by
bisulfite next generation sequencing is between about 60% and about 100% methylation at
CpG1 (such about 60%, more than about 60%, about 65%, about 70%6, about 75%, about
80%, about 85%, about 90%, about 95%, about 99%, more than about 99%, or about 100%

methylation, including any range in between these values), and between about 60% and about
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100% methylation at one or more CpG sites in intron 1 of the PD-L 1 gene (such about any
one of 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, more than about 99%, or about

100% methylation, including any range in between these values).

[0104] In certain embodiments, the degree of methylation at CpG1 in the PD-L1

" promoter region and/or at one or more CpG sites in intron 1 of the PD-L1 is determined using
a methylation chip array, such as the INFINIUM® HumanMethylation450 BeadChip array
from ILLUMINA®. Brietly, following treatment with bisulfite, genomic DNA is whole-
genome amplified (WGA), enzymatically fragmented, purified and added to the
HumanMethylation450 BeadChips, which containing 485,512 probes covering 99% of
RefSeq genes. The probes interrogate 19,755 unique CpG islands with additional coverage in
shore regions and miRNA promoters as well as 3091 probes at non-CpG sites. During
hybridization, the bisulfite-treated WGA-DNA molecules anneal to locus-specific FNA
oligomers linked to individual bead types. The two bead types correspond to each CpG
locus, i.e., one to the methylated (“C”) and the other to the unmethylated (“T”) stated.
Allele-specific primers annealing is followed by single-base extension using DNP- and
biotin-labeled ddNTPs. Both bead types for the same CpG locus will incorporate the same
type of labeled nucleotide, determined by the base preceding the interrogated “C” in the CpG
locus, and will therefore be detected in the same color channel. After extension, the array is
fluorescently stained, scanned, and the intensities of the signals produced by the
unmethylated and methylated bead types are measured. Software is used to record DNA
methylation values, described as “beta values,” for each locus in each sample. DNA
methylation beta values are continuous variables between O and 1, representing the ratio of
the intensity of the methylated bead type to the combined locus intensity. Further details
describing the INFINIUM® HumanMethylation450 BeadChip array and assay platform are
described in, e.g., Morris et al. (2015) Methods 72, 3-8; Sandoval et al. (2011) Epigenetics 6,
692-702; de Ruijter et al. (2015) Laboratory Investigation doi:10.1038/labinvest. 2015.53;
Lehne et al. (2015) Gernome Biology 16, 37-49, and elsewhere.

[0105] In some embodiments, a low level of methylation as determined using a
methylation chip array (such as the INFINIUM® HumanMethylation450 BeadChip array) is
a beta value between about 0 and less than about 0.2 for CpG1 (such as about any one of 0,
0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.11, 0.12, 0.13, 0.14, 0.15, 0.16, 0.17,
0.18, and 0.19 including any range in between these values). In some embodiments, a low

level of methylation as determined using a methylation chip array (such as the INFINIUM®
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HumanMethylation450 BeadChip array) is a beta value between about O and less than about
0.2 for one or more CpG sites in intron 1 of the PD-L1 gene (such as about any one of 0,
0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.11,0.12, 0.13, 0.14, 0.15, 0.16, 0.17,
0.18, and 0.19 including any range in between these values). In some embodiments, a low
level of methylation as determined using a methylation chip array (such as the INFINIUM®
HumanMethylation450 BeadChip array) is a beta value between about 0 and about less than
about 0.2 for CpG1 (such as about any one of 0, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08,
0.09,0.1,0.11,0.12,0.13, 0.14, 0.15, 0.16, 0.17, 0.18, and 0.19 including any range in
between these values) and a beta value between about 0 and less than about 0.2 for one or
more CpG sites in intron 1 of the PD-L1 gene(such as about any one of 0, 0.01, 0.02, 0.03,
0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.11, 0.12, 0.13, 0.14, 0.15, 0.16, 0.17, 0.18, and 0.19

including any range in between these values).

[0106] In some embodiments, a medium level of methylation as determined using a
methylation chip array (such as the INFINTUM® HumanMethylation450 BeadChip array) is
a beta value between about 0.2 and about 0.3 for CpG1 (such as about any one of 0.2, 0.21,
0.22,0.23,0.24,0.25,0.26, 0.27, 0.28, or 0.29, including any range in between these values).
In some embodiments, a medium level of methylation as determined using a methylation chip
array (such as the INFINIUM® HumanMethylation450 BeadChip array) is a beta value
between about 0.2 and about 0.3 for one or more CpG sites in intron 1 of the PD-L1 gene
(such as about any one 0f 0.2, 0.21, 022, 0.23, 0.24, 0.25, 0.26, 0.27, 0.28, or 0.29, including
any range in between these values). In some embodiments, a medium level of methylation as
determined using a methylation chip array (such as the INFINTUM® HumanMethylation450
BeadChip array) is a beta value between about 0.2 and about 0.3 for CpG1 (such as about any
one of 0.2,0.21, 0.22, 0.23, 0.24, 0.25, 0.26, 0.27, 0.28, or 0.29, including any range in
between these values) and a beta value between about 0.2 and about 0.3 for one or more CpG
sites in intron 1 of the PD-L1 gene(such as about any one of 0.2, 0.21, 0.22, 0.23, 0.24, 0.25,

0.26, 0.27, 0.28, or 0.29, including any range in between these values).

[0107] In some embodiments, a high level of methylation as determined u using a
methylation chip array (such as the INFINIUM® HumanMethylation450 BeadChip array) is
a beta value between greater than about 0.3 and about 1.0 for CpG1 (such as about any one of
greater than 0.3, 0.35, 0.4, 0.45, 0.5, 0.55, 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95, or 1.0,
including any range in between these values). In some embodiments a high level of

methylation as determined using a methylation chip array (such as the INFINTUM®
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HumanMethylation450 BeadChip array) is a beta value between greater than about 0.3 and
about 1.0 for one or more CpG sites in intron 1 of the PD-L 1 gene (such as about any one of
greater than 0.3, 0.35, 0.4, 0.45, 0.5, 0.55, 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95, or 1.0,
including any range in between these values). In some embodiments, a high level of
methylation as determined using a methylation chip array (such as the INFINIUM®
HumanMethylation450 BeadChip array) is beta value between greater than about 0.3 and
about 1.0 for CpG1 (such as about any one of greater than 0.3, 0.35, 0.4, 0.45, 0.5, 0.55, 0.6,
0.65,0.7,0.75, 0.8, 0.85, 0.9, 0.95, or 1.0, including any range in between these values) and a
beta value between greater than about 0.3 and about 1.0 for one or more CpG sites in intron 1
of the PD-L1 gene(such as about any one of greater than 0.3, 0.35, 0.4, 0.45, 0.5, 0.55, 0.6,
0.65,0.7,0.75,0.8,0.85,0.9,0.95, or 1.0, including any range in between these values).

[0108] In some embodiments, the sample from the subject is a biological sample (such as
an ex vivo biological sample) of biological tissue or fluid that contains cancer cells and/or
tumor cells from the subject from which nucleic acids (such as polynucleotides, e.g., genomic
DNA and/or transcripts) and/or polypeptides can be isolated. In some embodiments, the
sample comprises frozen sections of tissue, such as those taken for histological purposes. In
some embodiments, the sample is a taken from a biopsy. In some embodiments, the sample
is taken from an autopsy. In some embodiments, the sample is a frozen tissue sample. In
some embodiments, the sample is a fresh sample taken from the subject. In some
embodiments, the sample is a preserved tissue sample. In some embodiments, the sample is a
formalin-fixed paraffin-embedded (FFPE) samples. In some embodiments, the sample is an

explant or a primary and/or transformed cell culture derived from tissue from the subject.

[0109] In some embodiments of any of the methods described herein, the sample
containing cancer cells from the subject further shows evidence of immune cell infiltration.
In certain embodiments, the presence of any one or more of CD16", CD4", CD3", CD56",
CD45%, CD68™, CD207, CD1637, or CD8™ lymphocytes in a sample containing cancer cells
from the subject indicates of immune cell infiltration In certain embodiments, the presence of
CDS8" lymphocytes in a sample containing cancer cells from the subject indicates of immune
cell infiltration. In certain embodiments the presence of one or more of CD16”, CD4™, CD3",
CD56", CD45", CD68, CD20°, CD163”, or CD8” lymphocytes in a sample containing
cancer cells from the subject is detected using immunohistochemical (IHC) assays well
known and widely used by those of ordinary skill in the art. Such methods include, but are

not limited to, e.g., western blot, ELISA, and flow cytometry. In certain embodiments the
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presence of one or more of CD167, CD4", CD3™, CD56°, CD45", CD68Y, CD20°, CD163*, or
CD8" lymphocytes in a sample containing cancer cells from the subject is detected using
gene expression analysis techniques, including, but not limited to quantitative PCR (qPCR),
qRT-PCR, transcriptome profiling (such as RNAseq), microarray analyses, next generation
sequencing, etc. Such services are provided by, e.g., FLUIDIGM®, NANOSTRING
TECHNOLOGIES®), etc.

[6110] In certain embodiments, the subject is not treated with an anti-PD-L1 antibody if
the sample containing cancer cells from the subject has medium level of methylation at CpG1
in the PD-L1 promoter region and/or one or more CpG sites in intron 1 of the PD-L1 gene
and no evidence of immune cell infiltration. In certain embodiments, the subject is treated
with an anti-PD-L 1 antibody if the sample containing cancer cells from the subject has
medium level of methylation at Cp(1 in the PD-L1 promoter region and/or one or more CpG

sites in intron 1 of the PD-L1 gene and evidence of immune cell infiltration.

Cancer
[0111] In some embodiments of any of the methods described herein, the cancer is
carcinoma, lymphoma, blastoma, sarcoma, leukemia or a lymphoid malignancy. In some
embodiments of any of the methods described herein, the cancer is carcinoma, lymphoma,
blastoma, sarcoma, leukemia or a lymphoid malignancy. In some embodiments, the cancer is
squamous cell cancer (e.g., epithelial squamous cell cancer), cancer of the peritoneum,
hepatocellular cancer, gastric or stomach cancer (such as gastrointestinal cancer and
gastrointestinal stromal cancer), pancreatic cancer, glioblastoma, cervical cancer, ovarian
cancer, liver cancer, bladder cancer, cancer of the urinary tract, hepatoma, colon cancer,
rectal cancer, colorectal cancer (CRC), endometrial or uterine carcinoma, salivary gland
carcinoma, kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic
carcinoma, anal carcinoma, penile carcinoma, multiple myeloma and B-cell lymphoma (such
as low grade/follicular non-Hodgkin's lymphoma (NHL), small lymphocytic (SL) NHL,
intermediate grade/follicular NHL, intermediate grade diffuse NHL, high grade
immunoblastic NHL, high grade lymphoblastic NHL, high grade small non-cleaved cell
NHL, bulky disease NHL, mantle cell lymphoma, AIDS-related lymphoma, and
Waldenstrom's Macroglobulinemia), chronic lymphocytic leukemia (CLL), acute
lymphoblastic leukemia (ALL), hairy cell leukemia, chronic myeloblastic leukemia, and post-
transplant lymphoproliferative disorder (PTLD), as well as abnormal vascular proliferation

associated with phakomatoses, edema (such as that associated with brain tumors), Meigs'

33



WO 2016/196381 PCT/US2016/034856

syndrome, brain, as well as head and neck cancer, soft-tissue sarcoma, Kaposi's sarcoma,
carcinoid carcinoma, and mesothelioma, glioblastoma, neuroblastomas, and associated

metastases.

6112] In certain embodiments, cancers that are amenable to treatment by the methods of
the invention include breast cancer, lung cancer, and skin cancer, including metastatic forms
of those cancers. In certain embodiments, the breast cancer is breast carcinoma. In some
embodiments, lung cancer is small cell lung cancer, non-small cell lung cancer,
adenocarcinoma of the lung, or squamous cell carcinoma of the lung. In certain embodiments,
the skin cancer is melanoma, superficial spreading melanoma, lentigo maligna melanoma,

acral lentiginous melanomas, nodular melanomas, skin carcinoma, or bladder cancer.

Anti-PD-L1 Antibodies
[0113] PD-L1 (also known as “programmed death-ligand 1,” PDCD1L1, PDCDILGI,
B7-H1, B7-H, and CD274) is a 40kDa type 1 transmembrane protein that binds PD-1, a
receptor found on activated T cells, B cells, and myeloid cells. Engagement of PD-L1 with
PD-1 delivers a signal that inhibits TCR-mediated activation of IL-2 production and T cell
proliferation. The PD-L1/PD-1 pathway is implicated as a major mechanism by which
tumors evade elimination by the immune system (Lipson EJ, et al. Cancer Immunol Res
2013;1(1):54-63). Without being bound by theory, the inhibition of PD-L1 by an anti-PD-L1
antibody may permit the activation of T cells, thus restoring their ability to effectively detect

and attack cancer cells and tumor cells.

[0114] In certain embodiments of any one of the methods provided herein, the anti-PD-
L1 antibody (or antigen binding fragment thereot) inhibits the binding of PD-L.1 to its
binding partners. In a specific aspect, PD-L1 binding partners are PD-1 and/or B7-1. In
certain embodiments, the anti-PD-L.1antibody (or antigen binding fragment thereof) is
selected from the group consisting of YW243.55.870, MPDL3280A, MDX-1105,
MEDI4736, and MSB0010718C. MDX-110S, also known as BMS-936559, is an anti-PD-11
antibody described in WO2007/005874. Antibody YW243.55.870 (heavy and light chain
variable region sequences shown in SEQ ID Nos. 20 and 21, respectively) is an anti-PD-L1
antibody described in WO 2010/077634 A1. MEDI4736 is an anti-PD-L.1 antibody described
in WO2011/066389 and US2013/034559.

0115} Examples of anti-PD-L1 antibodies (or antigen binding fragments thereof) useful

for the methods provided herein, and methods for making thereof are described in PCT patent
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application WO 2010/077634 A1 and US 8,217,149, which are incorporated herein by

reference.

[0116] In some embodiments, the anti-PD-L1 antibody (or antigen binding fragment
thereof) is capable of inhibiting binding between PD-L1 and PD-1 and/or between PD-L1 and
B7-1. In some embodiments, the anti-PD-L1 antibody is a monoclonal antibody. In some
embodiments, the anti-PD-L1 antibody is an antibody fragment selected from the group
consisting of Fab, Fab’-SH, Fv, scFv, and (Fab’), fragments. In some embodiments, the anti-
PD-L1 antibody is a humanized antibody. In some embodiments, the anti-PD-L1 antibody is

a human antibody.

[0117] In some embodiments, the anti-PD-L1 antibody comprises a heavy chain variable
region comprising the amino acid sequence of SEQ ID NO:20 and a light chain variable

region comprising the amino acid sequence of SEQ ID NO:21.

[0118] In one embodiment, the anti-PD-L1 antibody contains a heavy chain variable

region polypeptide comprising an HVR-H1, HVR-H2 and HVR-H3 sequence, wherein:

(a) the HVR-H1 sequence is GFTFSX;SWIH (SEQ ID NO:1);
(b) the HVR-H2 sequence is AWIX,PYGGSX;YYADSVKG  (SEQ ID NO:2);
(c) the HVR-H3 sequence is RHWPGGFDY (SEQ ID NO:3);

turther wherein: XjisD or G; Xpis SorL; XsisTor S.

j0119] In one specific aspect, X; is D; X, is S and X3 is T. In another aspect, the
_polypeptide further comprises variable region heavy chain framework sequences juxtaposed
between the HVRs according to the formula: (HC-FR1)-(HVR-H1)-(HC-FR2)-(HVR-H2)-
(HC-F R3)—(HVR—H3)—(_HC—FR4). In yet another aspect, the framework sequences are
derived from human consensus framework sequences. In a further aspect, the framework
sequences are VH subgroup I consensus framework. In a still further aspect, at least one of

the framework sequences is the following:

HC-FR1 is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4)
HC-FR2 is WWRQAPGKGLEWYV (SEQ ID NO:5)
HC-FR3 is RFTISADTSKNTAYLOMNSLRAEDTAVYYCAR  (SEQ ID NO:6)
HC-FR4 is WGQGTLVTVSA (SEQ ID NO:7).

[6120] In a still further aspect, the heavy chain polypeptide is further combined with a
variable region light chain comprising an HVR-L1, HVR-L2 and HVR-L3, wherein:

(a) the HVR-L1 sequence is RASQX,;Xs X TX7XgA (SEQ ID NO:3),
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(b) the HVR-L2 sequence is SASXsLX0S, (SEQ ID NO:9);
(c) the HVR-L3 sequence is QQXy; X15X 3 X34PX 5T (SEQ ID NO:10y,

further wherein: X4isDor V; Xsis VorI; Xgis Sor N; X7is A or F; Xgis VorL; Xo

IsForT; XppisYor A; Xuuis Y, G, F,or S, XpisL, Y, For W; Xi3is Y. N, A, T, G,

For; XiuisH V,P,Torl; XisisA, W, R, PorT.
[0121] In a still further aspect, X, is D; Xsis V; X¢is S; X718 A; Xgis V; Xois F; Xjo is
Y; XuisY; XppisL; Xizis Y Xyais H; Xysis A. In a still further aspect, the light chain
further comprises vaniable region light chain framework sequences juxtaposed between the
HVRs according to the formula: (LC-FR1)-(HVR-L1)~(LC-FR2)-(HVR-L2)-(LC-FR3)-
(HVR-L3)-(LC-FR4). In a still further aspect, the framework sequences are derived from
human consensus framework sequences. In a still further aspect, the framework sequences

~are VL kappa I consensus framework. In a still further aspect, at least one of the framework

sequence is the following:

LC-FR1 is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11)
LC-FR2 i1s WYQQKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13)
LC-FR4 is FGQGTKVEIKR (SEQ ID NO:14).

[0122] In another embodiment, provided is an isolated anti-PD-L.1 antibody or antigen
binding fragment comprising a heavy chain and a light chain variable region sequence,

wherein:

[0123] the heavy chain comprises and HVR-H1, HVR-H2 and HVR-H3, wherein further:

(i) the HVR-H1 sequence is GFTFSX;SWIH; (SEQ ID NO:1)
(11) the HVR-H2 sequence is AWIX,PYGGSX;YYADSVKG (SEQ ID NO:2)
(1i1) the HVR-H3 sequence is RHWPGGFDY, and (SEQ ID NO:3)

[0124]  thelight chain comprises and HVR-L 1, HVR-L2 and HVR-L3, wherein further:

(1) the HVR-L1 sequence is RASQX; XsXsTX7XsA (SEQ ID NO:8)
(1) the HVR-L2 sequence is SASXyL. X)5S; and (SEQ ID NO:9)
(i11) the HVR-L.3 sequence is QQX 11 X12X13X14PX5T, (SEQ ID NO:10)

Further wherein: XjisDorG; XpisSorL; XsisTor S; XsisDorV; XsisVor I
XsisSorN; XsisAorF; XgisVorL; XoisFor T; Xppis Yor A; Xn1is Y, G, F, or
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S; XpisL,Y,ForW; X;3is Y, NN A, T,G, Forl, XysisH, V,P,Tor [, Xjsis A, W,
R,PorT.
[0125] In a specific aspect, X;is D; Xy is S and X3 is T. In another aspect, X4is D; X518
V, X518 S; Xr1s A; Xgis V; Xois F; Xjpis Y, Xn1is Y; XjaisL; X518 Y; Xieis H; Xisis Al
In yet another aspect, X; is D; X is Sand X5is T, X4is D; Xsis V; Xsis S; X7is A, Xgis V;
XoisF; Xjo1s Y; X118 Y; XipisL; X318 Y; Xiais Hand Xisis A,

[0126] In a further aspect, the heavy chain variable region comprises one or more
framework sequences juxtaposed between the HVRs as: (HC-FR1)-(HVR-H1)-(HC-FR2)-
(HVR-H2)-(HC-FR3)-(HVR-H3)-(HC-FR4), and the light chain variable regions comprises
one or more framework sequences juxtaposed between the HVRs as: (LC-FR1)-(HVR-L1)-
(LC-FR2)-(HVR-L2)-(LC-FR3)-(HVR-L3)-(LC-FR4). In a still further aspect, the
framework sequences are derived from human consensus framework sequences. In a still
further aspect, the heavy chain framework sequences are derived from a Kabat subgroup I, II,
or Il sequence. In a still further aspect, the heavy chain framework sequence is a VH
subgroup III consensus framework. In a still further aspect, one or more of the heavy chain

framework sequences is the following:

HC-FR1 EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4)
HC-FR2 WVRQAPGKGLEWYV (SEQID NO:5)
HC-FR3 RFTISADTSKNTAYLOQMNSLRAEDTAVYYCAR (SEQ ID NO:6)
HC-FR4 WGQGTLVTVSA (SEQ ID NO:7).

[0127] In a still further aspect, the light chain framework sequences are derived from a
Kabat kappa I, I, IT or IV subgroup sequence. In a still further aspect, the light chain
framework sequences are VL kappa 1 consensus framework. In a still further aspect, one or

more of the light chain framework sequences is the following:

LC-FR1 DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11)
LC-FR2 WYQQKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13)
LC-FR4 FGQGTKVEIKR (SEQ ID NO:14).

[0128] In a still further specific aspect, the antibody further comprises a human or murine
constant region. In a still further aspect, the human constant region is selected from the group

consisting of 1gG1, 1gG2, 1gG2, 1gG3, IgG4. In a still further specific aspect, the human
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constant region is IgG1. In a still further aspect, the murine constant region is selected from
the group consisting of IgGl, IgG2A, IgG2B, IgG3. In a still further aspect, the murine
constant region if IgG2A. In a still further specific aspect, the antibody has reduced or
minimal effector function. In a still further specific aspect the minimal effector function
results from an “effector-less Fc mutation” or aglycosylation. In still a further embodiment,
the effector-less Fc mutation is an N297A or D265A/N297A substitution in the constant

region.

[0129] In yet another embodiment, provided is an anti-PD-L1 antibody comprising a

heavy chain and a light chain variable region sequence, wherein:

[0130] the heavy chain further comprises and HVR-H1, HVR-H2 and an HVR-H3
sequence having at least 85% sequence identity to GFTFSDSWIH (SEQ ID NO:15),
AWISPYGGSTYYADSVKG (SEQ ID NO:16) and RHWPGGFDY (SEQ ID NO:3),

respectively, or

[0131] the light chain further comprises an HVR-L1, HVR-L2 and an HVR-L3 sequence
having at least 85% sequence identity to RASQDVSTAVA (SEQ ID NO:17), SASFLYS
(SEQ ID NO:18) and QQYLYHPAT (SEQ ID NO:19), respectively.

{0132] In a specific aspect, the sequence identity is 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%. In another aspect, the heavy chain
variable region comprises one or more framework sequences juxtaposed between the HVRs
as: (HC-FR1)-(HVR-H1)-(HC-FR2)-(HVR-H2)-(HC-FR3)-(HVR-H3)-(HC-FR4), and the
light chain variable regions comprises one or more framework sequences juxtaposed between
the HVRs as: (LC-FR1)-(HVR-L 1)-(LC-FR2)-(HVR-L2)-(LLC-FR3)-(HVR-L3)-(L.C-FR4).
In yet another aspect, the framework sequences are derived from human consensus
framework sequences. In a still further aspect, the heavy chain framework sequences are
derived from a Kabat subgroup I, I, or Il sequence. In a still further aspect, the heavy chain
framework sequence is a VH subgroup III consensus framework. In a still further aspect, one

or more of the heavy chain framework sequences is the following:

HC-FR1 EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4)
HC-FR2 WVRQAPGKGLEWV (SEQ ID NO:5)
HC-FR3 RFTISADTSKNTAYLQOMNSLRAEDTAVYYCAR (SEQ ID NO:6)
HC-FR4 WGQGTLVTVSA (SEQ ID NO:7).
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[0133]  In a still further aspect, the light chain framework sequences are derived from a
Kabat kappa I, IL, II or I'V subgroup sequence. In a still further aspect, the light chain
tramework sequences are VL kappa I consensus framework. In a still further aspect, one or

more of the light chain framework sequences is the following:

LC-FRI1 DIOMTQSPSSLSASVGDRVTITC (SEQ ID NO:11)
LC-FR2 WYQQKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13)
LC-FR4 FGQGTKVEIKR (SEQID NO:14).

[0134] In a still further specific aspect, the antibody further comprises a human or murine
constant region. In a still further aspect, the human constant region is selected from the group
consisting of IgG1, IgG2, IgG2, IgG3, 1gG4. In a still further specific aspect, the human
constant region is IgG1l. In a still further aspect, the murine constant region is selected from
the group consisting of IgG1, IgG2A, 1gG2B, IgG3. In a still further aspect, the murine
constant region if IgG2A. In a still further specific aspect, the antibody has reduced or
minimal effector function. In a still further specific aspect the minimal effector function
results from an “effector-less Fc mutation” or aglycosylation. In still a further embodiment,
the effector-less Fc mutation is an N297A or D265A/N297A substitution in the constant

region.

[0135] In a still further embodiment, provided is an isolated anti-PD-L1 antibody

comprising a heavy chain and a light chain variable region sequence, wherein:

(a) the heavy chain sequence has at least 85% sequence identity to the heavy chain
sequence:
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPGKGLEWVAWIS
PYGGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARRHWPGGFDY
WGQGTLVTVSA (SEQ 1D NO:20), or

(b) the light chain sequences has at least 85% sequence identity to the light chain
sequence:
DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYLYHPATFGQGTKVEIKR (SEQ ID
NO:21).
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{0136] In a specific aspect, the sequence identity is 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%. In another aspect, the heavy chain
variable region comprises one or more framework sequences juxtaposed between the HVRs
as: (HC-FR1)-(HVR-H1)-(HC-FR2)-(HVR-H2)-(HC-FR3)-(HVR-H3)-(HC-FR4), and the
light chain variable regions comprises one or more framework sequences juxtaposed between
the HVRs as: (LC-FR1)-(HVR-L1)-(LC-FR2)-(HVR-L2)-(LC-FR3)-(HVR-L3)~-(LC-FR4).

In yet another aspect, the framework sequences are derived from human consensus
framework sequences. In a further aspect, the heavy chain framework sequences are derived
from a Kabat subgroup I, I, or III sequence. In a still further aspect, the heavy chain
framework sequence is a VH subgroup III consensus framework. In a still further aspect, one

or more of the heavy chain framework sequences is the following:

HC-FR1 EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4)
HC-FR2 WVRQAPGKGLEWYV (SEQ ID NO:5)
HC-FR3 RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6)
HC-FR4 WGQGTLVTVSA (SEQ ID NO:7).

f0137] In a still further aspect, the light chain framework sequences are derived from a
Kabat kappa I, II, IT or IV subgroup sequence. In a still further aspect, the light chain
framework sequences are VL kappa | consensus framework. In a still further aspect, one or

more of the light chain framework sequences is the following:

LC-FR1 DIOMTQSPSSLSASVGDRVTITC (SEQID NO:11)
LC-FR2 WYQQKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQID NO:13)
LC-FR4 FGQGTKVEIKR (SEQ ID NO:14).

[0138] In a still further specific aspect, the antibody further comprises a human or murine
constant region. In a still further aspect, the human constant region is selected from the group
consisting of IgG1, IgG2, IgG2, IgG3, IgG4. In a still further specific aspect, the human
constant region is IgG1. In a still further aspect, the murine constant region is selected from
the group consisting of 1gG1, IgG2A, IgG2B, IgG3. In a still further aspect, the murine
constant region if IgG2A. In a still further specific aspect, the antibody has reduced or
minimal effector function. In a still further specific aspect, the minimal effector function

results from production in prokaryotic cells. In a still further specific aspect the minimal
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effector function results from an “effector-less Fc mutation” or aglycosylation. In still a
further embodiment, the effector-less Fc mutation is an N297A or D265A/N297A

substitution in the constant region.

[6139] In another further embodiment, provided is an isolated anti-PD-L1 antibody

comprising a heavy chain and a light chain vanable region sequence, wherein:

(a) the heavy chain sequence has at least 85% sequence identity to the heavy chain
sequence: EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPGKGLEWVA
WISPYGGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARRHWPGGF
DYWGQGTLVTVSS (SEQ ID NO:24), or

(b) thelight chain sequences has at least 85% sequence identity to the light chain
sequence:
DIQOMTQSPSSLSASVGDRVTITCRASQDVSTAVAWYOQQKPGKAPKLLIYSASFLYSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYLYHPATFGQGTKVEIKR (SEQ ID
NO:21).

[6140] In a still further embodiment, provided is an isolated anti-PDL.1 antibody

comprising a heavy chain and a light chain variable region sequence, wherein:

(a) the heavy chain sequence has at least 85% sequence identity to the heavy chain
sequence:
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPGKGLEWVAWI
SPYGGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARRHWPGGFDY
WGQGTLVTVSSASTK (SEQ ID NO:28), or
(b) the light chain sequences has at least 85% sequence identity to the light chain
sequence:
DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVAWYQOKPGKAPKLLIYSASF
LYSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYLYHPATFGQGTKVEIKR (SEQ
D NO:29).

[0141] In a specific aspect, the sequence identity is 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%., 94%, 95%, 96%, 97%, 98%, 99% or 100%. In another aspect, the heavy chain
variable region comprises one or more framework sequences juxtaposed between the HVRs
as: (HC-FR1)-(HVR-H1)-(HC-FR2)-(HVR-H2)-(HC-FR3)-(HVR-H3)-(HC-FR4), and the
light chain variable regions comprises one or more framework sequences juxtaposed between
the HVRs as: (LC-FR1)-(HVR-L1)-(LC-FR2)-(HVR-L2)-(LC-FR3)-(HVR-L3)~(LC-FR4).

In yet another aspect, the framework sequences are derived from human consensus
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framework sequences. In a further aspect, the heavy chain framework sequences are derived
trom a Kabat subgroup I, I, or III sequence. In a still further aspect, the heavy chain
framework sequence is a VH subgroup III consensus framework. In a still further aspect, one

or more of the heavy chain framework sequences is the following:

HC-FR1 EVQLVESGGGLVQPGGSLRLSCAAS (SEQID NO:4)
HC-FR2 WVRQAPGKGLEWV (SEQ ID NO:5)
HC-FR3 RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6)
HC-FR4 WGQGTLVTVSS (SEQ ID NO:25).

[0142] In a still further aspect, the light chain framework sequences are derived from a
Kabat kappa 1, II, I or IV subgroup sequence. In a still further aspect, the light chain
framework sequences are VL kappa I consensus framework. In a still further aspect, one or

more of the light chain framework sequences is the following:

LC-FR1 DIQMTQSPSSLSASVGDRVTITC (SEQID NO:11)
1.C-FR2 WYQOKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13)
LC-FR4 FGQGTKVEIKR (SEQ ID NO:14).

[0143] In a still further specific aspect, the antibody further comprises a human or murine
constant region. In a still further aspect, the human constant region is selected from the group
consisting of IgG1, 1gG2, IgG2, 1gG3, IgG4. In a still further specific aspect, the human
constant region is [gG1. In a still further aspect, the murine constant region is selected from
the group consisting of 1gG1, IgG2A, IgG2B, IgG3. In a still further aspect, the murine
constant region it IgG2A. In a still further specific aspect, the antibody has reduced or
minimal effector function. In a still further specific aspect, the minimal effector function
results from production in prokaryotic cells. In a still further specific aspect the minimal
effector function results from an “effector-less Fc mutation” or aglycosylation. In still a
further embodiment, the effector-less Fc mutation is an N297A or D265A/N297A

substitution in the constant region.

[0144] In yet another embodiment, the anti-PD-1 antibody is MPDL3280A (CAS
Registry Number: 1422185-06-5). In a still further embodiment, provided is an isolated anti-
PD-1 antibody comprising a heavy chain variable region comprising the heavy chain variable

region amino acid sequence from SEQ ID NO:24 and/or a light chain variable region
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comprising the light chain variable region amino acid sequence from SEQ ID NO:25. Ina
still further embodiment, provided is an isolated anti-PDL-1 antibody comprising a heavy

chain and/or a light chain sequence, wherein:

(a) the heavy chain sequence has at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or
100% sequence identity to the heavy chain sequence:
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPGKGLEWVAWISPYGG
STYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARRHWPGGFDYWGQG
TLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVH
TFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTICVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK TISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVFESCSVMHEALHNHYTQKSLSLSPG (SEQ ID
NO:26), or
[6145] (b) the light chain sequences has at least 85%, at least 90%, at least 91%, at least
92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least
99% or 100% sequence identity to the light chain sequence:
DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYLYHPATFGQGTKVEIKRTVAAPSV
FIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDST
YSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:27).

[0146] In some embodiments, provided is an isolated nucleic acid encoding a light chain

or a heavy chain variable region sequence of an anti-PD-L.1 antibody, wherein:

(a) the heavy chain further comprises and HVR-H1, HVR-H2 and an HVR-H3
sequence having at least 85% sequence identity to GFTFSDSWIH (SEQ ID
NO:15), AWISPYGGSTYYADSVKG (SEQ ID NO:16) and RHWPGGFDY
(SEQ ID NO:3), respectively, and

(b) the light chain further comprises an HVR-1.1, HVR-L2 and an HVR-1.3
sequence having at least 85% sequence identity to RASQDVSTAVA (SEQ ID
NO:17), SASFLYS (SEQ ID NO:18) and QQYLYHPAT (SEQ ID NO:19),

respectively.
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[6147] In a specific aspect, the sequence identity is 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%. In aspect, the heavy chain variable
region comprises one or more framework sequences juxtaposed between the HVRs as: (HC-
FR1)-(HVR-H1)-(HC-FR2)-(HVR-H2)-(HC-FR3)-(HVR-H3)-(HC-FR4), and the light chain
variable regions comprises one or more framework sequences juxtaposed between the HVRs
as: (LC-FR1)-(HVR-L1)-(LC-FR2)-(HVR-L2)-(LC-FR3)-(HVR-L3)-(LC-FR4). In yet
another aspect, the framework sequences are derived from human consensus framework
sequences. In a further aspect, the heavy chain framework sequences are derived from a
Kabat subgroup I, I, or III sequence. In a still further aspect, the heavy chain framework
sequence is a VH subgroup III consensus framework. In a still further aspect, one or more of

the heavy chain framework sequences is the following:

HC-FR1 EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4)
HC-FR2 WVRQAPGKGLEWV (SEQ ID NO:5)
HC-FR3 RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6)
HC-FR4 WGQGTLVTVSA (SEQ ID NO:7).

[0148] In a still further aspect, the light chain framework sequences are derived from a
Kabat kappa I, 11, IT or IV subgroup sequence. In a still further aspect, the light chain
framework sequences are VL kappa I consensus framework. In a still further aspect, one or

more of the light chain framework sequences is the following:

LC-FR1 DIOMTQSPSSLSASVGDRVTITC (SEQID NO:11)
LC-FR2 WYQQKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13)
LC-FR4 FGQGTKVEIKR (SEQ ID NO:14).

[0149] In a still further specific aspect, the anti-PD-L1 antibody described herein further
comprises a human or murine constant region. In a still further aspect, the human constant
region is selected from the group consisting of IgG1, 1gG2, IgG2, IgG3, IgG4. In a still
further specific aspect, the human constant region is IgG1. In a still further aspect, the
murine constant region is selected from the group consisting of IgG1, IgG2A, [gG2B, IgG3.

In a still further aspect, the murine constant region if IgG2A. In a still further specific aspect,
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the antibody has reduced or minimal effector function. In a still further specific aspect, the
minimal effector function results from production in prokaryotic cells. In a still further
specific aspect the minimal effector function results from an “effector-less Fc mutation” or
aglycosylation. In still a further aspect, the effector-less Fc mutation 1s an N297A or

D265SA/N297A substitution in the constant region.

[0150] In a still further aspect, provided herein are nucleic acids encoding any of the
antibodies described herein. In some embodiments, the nucleic acid further comprises a
vector suitable for expression of the nucleic acid encoding any of the anti-PD-L1 antibodies
described herein. In a still further specific aspect, the vector further comprises a host cell
suitable for expression of the nucleic acid. In a still further specific aspect, the host cell is a
eukaryotic cell or a prokaryotic cell. In a still further specific aspect, the eukaryotic cell is a

mammalian cell, such as Chinese Hamster Ovary (CHO).

[0151] The antibody or antigen binding fragment thereof, may be made using methods
known in the art, for example, by a process comprising culturing a host cell containing
nucleic acid encoding any of the previously described anti-PD-L1 antibodies or antigen-
binding fragment in a form suitable for expression, under conditions suitable to produce such

antibody or fragment, and recovering the antibody or fragment.

IV. Antibody Preparation

[0152]  The methods, kits, and articles of manufacture provided herein use, or incorporate,
an antibody that binds to PD-L1. Exemplary techniques for generating and producing such

antibodies are described below.

Antigen Preparation
[0153] The soluble form of PD-L1 (such as the extracellular domain), or fragments
thereof, optionally conjugated to other molecules, can be used as an immunogen for
generating anti-PD-L1 antibodies and/or for screening anti-PD-L1 antibodies. Alternatively,
cells expressing PD-L1 can be used as the immunogen or for screening. Such cells can be
derived from a natural source (e.g. cancer cell lines) or may be cells which have been
transformed by recombinant techniques to express the transmembrane molecule. Other forms
of PD-L1 useful for preparing and/or screening anti-PD-L 1 antibodies will be apparent to

those in the art.
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Polyclonal antibodies
[6154] Polyclonal antibodies are preferably raised in animals by multiple subcutaneous
(sc) or intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be useful
to conjugate the relevant antigen to a protein that is immunogenic in the species to be
immunized, e.g., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or
soybean trypsin inhibitor using a bifunctional or derivatizing agent, for example,
maleimidobenzoyl sulfosuccinimide ester (conjugation through cysteine residues), N-
hydroxysuccinimide (through lysine residues), glutaraldehyde, succinic anhydride, SOCl,, or

R'N=C=NR, where R and R' are different alkyl groups.

[0155] Animals are immunized against the antigen, immunogenic conjugates, or
derivatives by combining, e.g., 100 pg or 5 pg of the protein or conjugate (for rabbits or mice,
respectively) with 3 volumes of Freund's complete adjuvant and injecting the solution
intradermally at multiple sites. One month later the animals are boosted with 1/5 to 1/10 the
original amount of peptide or conjugate in Freund's complete adjuvant by subcutaneous
injection at multiple sites. Seven to 14 days later the animals are bled and the serum is
assayed for antibody titer. Animals are boosted until the titer plateaus. In some embodiments,
the animal is boosted with the conjugate of the same antigen, but conjugated to a different
protein and/or through a different cross-linking reagent. Conjugates also can be made in
recombinant cell culture as protein fusions. Also, aggregating agents such as alum are

suitably used to enhance the immune response.

Monoclonal antibodies
[0156] Monoclonal antibodies are obtained from a population of substantially
homogeneous antibodies, i.e., the individual antibodies comprising the population are
identical and/or bind the same epitope except for possible variants that arise during
production of the monoclonal antibody, such variants generally being present in minor
amounts. Thus, the modifier “monocional” indicates the character of the antibody as not

being a mixture of discrete or polyclonal antibodies.

[0157]  For example, the monoclonal antibodies may be made using the hybridoma
method first described by Kohler ef al., Nature, 256:495 (1975), or may be made by
recombinant DNA methods (U.S. Patent No. 4,816,567).

[0158] In the hybridoma method, a mouse or other appropriate host animal, such as a

hamster, is immunized as herein described to elicit lymphocytes that produce or are capable
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of producing antibodies that will specifically bind to the protein used for immunization.
Alternatively, lymphocytes may be immunized in vitro. Lymphocytes then are fused with
myeloma cells using a suitable fusing agent, such as polyethylene glycol, to form a
hybridoma cell (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-103
(Academic Press, 1986)).

[0159] The hybridoma cells thus prepared are seeded and grown in a suitable culture
medium that preferably contains one or more substances that inhibit the growth or survival of
the unfused, parental myeloma cells. For example, if the parental myeloma cells lack the
enzyme hypoxanthine guanine phosphoribosy! transferase (HGPRT or HPRT), the culture
medium for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine

(HAT medium), which substances prevent the growth of HGPRT-deficient cells.

[0160] In some embodiments, the myeloma cells are those that fuse efficiently, support
stable high-level production of antibody by the selected antibody-producing cells, and are
sensitive to a medium such as HAT medium. Among these, in some enibodiﬁlents, the
myeloma cell lines are murine myeloma lines, such as those derived from MOPC-21 and
MPC-11 mouse tumors available from the Salk Institute Cell Distribution Center, San Diego,
California USA, and SP-2 or X63-Ag8-653 cells available from the American Type Culture
Collection, Rockville, Maryland USA. Human myeloma and mouse-human heteromyeloma
cell lines also have been described for the production of human monoclonal antibodies
(Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al.,, Monoclonal Antibody Production
Techniques and Applications, pp. 51-63 (Marcel Dekker, Inc., New York, 1987)).

[o161] Culture medium in which hybridoma cells are growing is assayed for production
of monoclonal antibodies directed against the antigen. In some embodiments, the binding
specificity of monoclonal antibodies produced by hybridoma cells is determined by
immunoprecipitation or by an iz vitro binding assay, such as radioimmunoassay (RIA) or

enzyme-linked immunoabsorbent assay (ELISA).

[0162] The binding affinity of the monoclonal antibody can, for example, be determined
by the Scatchard analysis of Munson et al., Anal. Biochem., 107:220 (1980).

[0163] After hybridoma cells are identified that produce antibodies of the desired
specificity, affinity, and/or activity, the clones may be subcloned by limiting dilution
procedures and grown by standard methods (Goding, Monoclonal Antibodies: Principles and

Practice, pp.59-103 (Academic Press, 1986)). Suitable culture media for this purpose include,

47



WO 2016/196381 PCT/US2016/034856

for example, D-MEM or RPMI-1640 medium. In addition, the hybridoma cells may be grown

in vivo as ascites tumors in an animal.

[0164] The monoclonal antibodies secreted by the subclones are suitably separated from
the culture medium, ascites fluid, or serum by conventional immunoglobulin purification
procedures such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel

electrophoresis, dialysis, or affinity chromatography.

[0165] DNA encoding the monoclonal antibodies is readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are capable of binding
specifically to genes encoding the heavy and light chains of murine antibodies). In some
embodiments, the hybridoma cells serve as a source of such DNA. Once isolated, the DNA
may be placed into expression vectors, which are then transfected into host cells such as E.
coli cells, simian COS cells, Chinese Hamster Ovary (CHO) cells, or myeloma cells that do
not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal
antibodies in the recombinant host cells. Review articles on recombinant expression in
bacteria of DNA encoding the antibody include Skerra et al., Curr. Opinion in Immunol.,
5:256-262 (1993) and Pluckthun, Zmmunol. Revs., 130:151-188 (1992).

Library-Derived Antibodies
[0166] Antibodies or antibody fragments can be isolated from antibody phage libraries
generated using the techniques described in McCafferty ef al., Nature, 348:552-554 (1990).
Clackson et al., Nature, 352.624-628 (1991) and Marks e al., J. Mol. Biol., 222:581-597
(1991) describe the isolation of murine and human antibodies, respectively, using phage
libraries. Subsequent publications describe the production of high affinity (nM range) human
antibodies by chain shuffling (Marks et al., Bio/Technology, 10:779-783 (1992)), as well as
combinatortal infection and in vivo recombination as a strategy for constructing very large
phage libraries (Waterhouse et al., Nuc. Acids. Res., 21:2265-2266 (1993)). Thus, these
techniques are viable alternatives to traditional monoclonal antibody hybridoma techniques

for isolation of monoclonal antibodies.

[0167] The DNA also may be modified, for example, by substituting the coding sequence
for human heavy- and light chain constant domains in place of the homologous murine
sequences (U.S. Patent No. 4,816,567, Morrison, et al., Proc. Natl Acad. Sci. USA, 81:6851
(1984)), or by covalently joining to the immunoglobulin coding sequence all or part of the

coding sequence for a non-immunoglobulin polypeptide.
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[0168] Typically such non-immunoglobulin polypeptides are substituted for the constant
domains of an antibody, or they are substituted for the variable domains of one antigen-
combining site of an antibody to create a chimeric bivalent antibody comprising one antigen-
combining site having specificity for an antigen and another antigen-combining site having

specificity for a different antigen.

[0169] Antibodies of the invention may be isolated by screening combinatorial libraries
for antibodies with the desired activity or activities. For example, a variety of methods are
known in the art for generating phage display libraries and screening such libraries for
antibodies possessing the desired binding characteristics such as the methods described in
Example 3. Additional methods are reviewed, e.g., in Hoogenboom et al. in Methods in
Molecular Biology 178:1-37 (O’Brien et al., ed., Human Press, Totowa, NJ, 2001) and further
described, e.g., in the McCatYerty et al., Nature 348:552-554; Clackson et al., Nature 352:
624-628 (1991); Marks et al., J. Mol. Biol. 222: 581-597 (1992); Marks and Bradbury, in
Methods in Molecular Biology 248:161-175 (Lo, ed., Human Press, Totowa, NJ, 2003);
Sidhu et al., J. Mol. Biol. 338(2): 299-310 (2004); Lee et al., .J. Aol Biol. 340(5): 1073-1093
(2004); Fellouse, Proc. Natl. 4cad. Sci. USA 101(34). 12467-12472 (2004); and Lee et al., J.
Immunol. Methods 284(1-2): 119-132(2004).

[6170]  In certain phage display methods, repertoires of VH and VL genes are separately
cloned by polymerase chain reaction (PCR) and recombined randomly in phage libraries,
which can then be screened for antigen-binding phage as described in Winter et al., Ann. Rev.
Immunol., 12: 433-455 (1994). Phage typically display antibody fragments, either as single-
chain Fv (scFv) fragments or as Fab fragments. Libraries from immunized sources provide
high-affinity antibodies to the immunogen without the requirement of constructing
hybridomas. Alternatively, the naive repertoire can be cloned (e.g., from human) to provide a
single source of antibodies to a wide range of non-self and also self-antigens without any
immunization as described by Griffiths et al., EAMBO J, 12: 725-734 (1993). Finally, naive
libraries can also be made synthetically by cloning unrearranged V-gene segments from stem
cells, and using PCR primers containing random sequence to encode the highly variable
CDR3 regions and to accomplish rearrangement in vitro, as described by Hoogenboom and
Winter, J. Mol. Biol., 227: 381-388 (1992). Patent publications describing human antibody
phage libraries include, for example: US Patent No. 5,750,373, and US Patent Publication
Nos. 2005/0079574, 2005/0119455, 2005/0266000, 2007/0117126, 2007/0160598,
2007/0237764, 2007/0292936, and 2009/0002360.
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[0171]  Antibodies or antibody fragments isolated from human antibody libraries are

considered human antibodies or human antibody fragments herein.

Chimeric and Humanized antibodies
[0172} In certain embodiments, an antibody provided herein is a chimeric antibody.
Certain chimeric antibodies are described, e.g., in U.S. Patent No. 4,816,567, and Morrison et
al., Proc. Natl. Acad. Sci. USA, 81:6851-6855 (1984)). In one example, a chimeric antibody
comprises a non-human variable region (e.g., a variable region derived from a mouse, rat,
hamster, rabbit, or non-human primate, such as a monkey) and a human constant region. In a
further example, a chimeric antibody is a “class switched” antibody in which the class or
subclass has been changed from that of the parent antibody. Chimeric antibodies include

antigen-binding fragments thereof.

[0173] In certain embodiments, a chimeric antibody is a humanized antibody. Typically,
a non-human antibody is humanized to reduce immunogenicity to humans, while retaining
the specificity and affinity of the parental non-human antibody. Generally, a humanized
antibody comprises one or more variable domains in which HVRs, e.g., CDRs, (or poitions
thereof) are derived from a non-human antibody, and FRs (or portions thereof) are derived
from human antibody sequences. A humanized antibody optionally will also comprise at
least a portion of a human constant region. In some embodiments, some FR residues in a
humanized antibody are substituted with corresponding residues from a non-human antibody
(e.g., the antibody from which the HVR residues are derived), e.g., to restore or improve

antibody specificity or affinity.

[0174] Methods for humanizing non-human antibodies have been described in the art. In
some embodiments, a humanized antibody has one or more amino acid residues introduced
into it from a source that is non-human. These non-human amino acid residues are often
referred to as “import” residues, which are typically taken from an “import” variable domain.
Humanization can be essentially performed following the method of Winter and co-workers
(Jones et al., Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988),
Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting hypervariable region
sequences for the corresponding sequences of a human antibody. Accordingly, such
“humanized” antibodies are chimeric antibodies (U.S. Patent No. 4,816,567) wherein
substantially less than an intact human variable domain has been substituted by the

corresponding sequence from a non-human species. In practice, humanized antibodies are
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typically human antibodies in which some hypervariable region residues and possibly some

FR residues are substituted by residues from analogous sites in rodent antibodies.

[0175] The choice of human variable domains, both light and heavy, to be used in making
the humanized antibodies is very important to reduce antigenicity. According to the so-called
“best-fit” method, the sequence of the variable domain of a rodent antibody is screened
against the entire library of known human variable-domain sequences. The human sequence
that is closest to that of the rodent is then accepted as the human framework region (FR) for
the humanized antibody (Sims et al., J. Immunol., 151:2296 (1993); Chothia et al, J. Mol.
Biol., 196:901 (1987)). Another method uses a particular framework region derived from the
consensus sequence of all human antibodies of a particular subgroup of light or heavy chain
variable regions. The same framework may be used for several different humanized
antibodies (Carter et al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al., J.
Immunol., 151:2623 (1993)).

[0176] It is further important that antibodies be humanized with retention of high affinity
for the antigen and other favorable biological properties. To achieve this goal, in some
embodiments of the methods, humanized antibodies are prepared by a process of analysis of
the parental sequences and various conceptual humanized products using three-dimensional
models of the parental and humanized sequences. Three-dimensional immunoglobulin
models are commonly available and are familiar to those skilled in the art. Computer
programs are available that illustrate and display probable three-dimensional conformational
structures of selected candidate immunoglobulin sequences. Inspection of these displays
permits analysis of the likely role of the residues in the functioning of the candidate
immunoglobulin sequence, i.e., the analysis of residues that influence the ability of the
candidate immunoglobulin to bind its antigen. In this way, FR residues can be selected and
combined from the recipient and import sequences so that the desired antibody characteristic,
such as increased affinity for the target antigen(s), is achieved. In general, the hypervasiable

region residues are directly and most substantially involved in influencing antigen binding.

[0177] The CDR sequences above are generally present within human varable light and
variable heavy framework sequences, such as substantially the human consensus FR residues
of human light chain kappa subgroup I (Vi 6]), and substantially the human consensus FR
residues of human heavy chain subgroup I1I (VuIll). See also WO 2004/056312 (Lowman

etal).
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{0178] In some embodiments, the variable heavy region may be joined to a human IgG
chain constant region, wherein the region may be, for example, IgG1 or 1gG3, including

native sequence and variant constant regions.

[0179] In some embodiments, the antibody herein may further comprise at least one
amino acid substitution in the Fc region that improves ADCC activity, such as one wherein
the amino acid substitutions are at positions 298, 333, and 334, preferably S298A, E333A,
and K334A, using EU numbering of heavy chain residues. See also US Patent No.
6,737,056B1, Presta. Any of these antibodies may comprise at least one substitution in the Fc
region that improves FcRn binding or serum half-life, for example a substitution at heavy
chain position 434, such as N434W. See also US Patent No. 6,737,056B1, Presta. Any of
these antibodies may further comprise at least one amino acid substitution in the Fc region
that increases CDC activity, for example, comprising at least a substitution at position 326,

preferably K326A or K326W. See also US Patent No. 6,528,624B1 (Idusogie et al.).

Human antibodies
[0180] As an alternative to humanization, human antibodies can be generated. For
example, it is now possible to produce transgenic animals (e.g., mice) that are capable, upon
immunization, of producing a full repertoire of human antibodies in the absence of
endogenous immunoglobulin production. For example, it has been described that the
homozygous deletion of the antibody heavy chain joining region (Jy) gene in chimeric and
germ-line mutant mice results in complete inhibition of endogenous antibody production.
Transfer of the human germ-line immunoglobulin gene array in such germ-line mutant mice
will result in the production of human antibodies upon antigen challenge. See, e.g.,
Jakobovits et al., Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature,
362:255-258 (1993); Bruggermann et al., Year in Immuno., 7:33 (1993); and US Patent
Nos. 5,591,669, 5,589,369 and 5,545,807.

[0181] Alternatively, phage display technology (McCafferty et al., Nature 348:552-553
(1990)) can be used to produce human antibodies and antibody fragments in vitro, from
immunoglobulin variable (V) domain gene repertoires from unimmunized donors. According
to this technique, antibody V domain genes are cloned in-frame into either a major or minor
coat protein gene of a filamentous bacteriophage, such as M 13 or fd, and displayed as
functional antibody fragments on the surface of the phage particle. Because the filamentous
particle contains a single-stranded DNA copy of the phage genome, selections based on the

functional properties of the antibody also result in selection of the gene encoding the antibody
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exhibiting those properties. Thus, the phage mimics some of the properties of the B cell.
Phage display can be performed in a variety of formats; for their review see, e.g., Johnson,
Kevin S. and Chiswell, David 1., Current Opinion in Structural Biology 3:564-571 (1993).
Several sources of V-gene segments can be used for phage display. Clackson et al., Nature,
352:624-628 (1991) isolated a diverse array of anti-oxazolone antibodies from a small
random combinatorial library of V genes derived from the spleens of immunized mice. A
repertoire of V genes from unimmunized human donors can be constructed and antibodies to
a diverse array of antigens (including self-antigens) can be isolated essentially following the
techniques described by Marks er al., J. Mol. Biol 222:581-597 (1991), or Griffith ef al.,
EMBO J. 12:725-734 (1993). See aiso, US Patent Nos. 5,565,332 and 5,573,905.

[6182] Human antibodies may also be generated by in vitro activated B cells (see US
Patents 5,567,610 and 5,229,275).

Antibody fragments
[6183] Various techniques have been developed for the production of antibody
fragments. Traditionally, these fragments were derived via proteolytic digestion of intact
antibodies (see, e.g., Morimoto et al., Journal of Biochemical and Biophysical Methods
24:107-117 (1992) and Brennan et al., Science, 229:81 (1985)). However, these fragments
can now be produced directly by recombinant host cells. For example, the antibody fragments
can be i1solated from the antibody phage libraries discussed above. Alternatively, Fab'-SH
fragments can be directly recovered from £. coli and chemically coupled to form F(ab'),
fragments (Carter ef al., Bio/Technology 10:163-167 (1992)). According to another approach,
F(ab'), fragments can be isolated directly from recombinant host cell culture. Other
techniques for the production of antibody fragments will be apparent to the skilled
practitioner. In other embodiments, the antibody of choice is a single chain Fv fragment
{scFv). See WO 93/16185; US Patent No. 5,571,894; and US Patent No. 5,587,458. The
antibody fragment may also be a “linear antibody”, e.g., as described in US Patent 5,641,870

for example. Such linear antibody fragments may be monospecific or bispecific.

Multispecific antibodies
[0184]  Multispecific antibodies have binding specificities for at least two different
epitopes, where the epitopes are usually from different antigens. While such molecules
normally will only bind two different epitopes (i.e. bispecific antibodies, BsAbs), antibodies

with additional specificities such as trispecific antibodies are encompassed by this expression
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when used herein. Bispecific antibodies can be prepared as full length antibodies or antibody

tfragments (e.g. F(ab"), bispecific antibodies).

[01853] Methods for making bispecific antibodies are known in the art. Traditional
production of full length bispecific antibodies is based on the coexpression of two
immunoglobulin heavy chain-light chain pairs, where the two chains have different
specificities (Millstein et al., Nature, 305:537-539 (1983)). Because of the random assortment
of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a
potential mixture of 10 different antibody molecules, of which only one has the correct
bispecific structure. Purification of the correct molecule, which is usually done by affinity
chromatography steps, is rather cumbersome, and the product yields are low. Similar
procedures are disclosed in WO 93/08829, and in Traunecker et al., EMBO J., 10:3655-3659
(1991).

[0186] One approach known in the art for making bispecific antibodies is the “knobs-
into-holes” or “protuberance-into-cavity” approach {see, e.g., US Pat. No. 5,731,168). In this
approach, two immunoglobulin polypeptides (e.g., heavy chain polypeptides) each comprise
an interface. An interface of one immunoglobulin polypeptide interacts with a corresponding
interface on the other immunoglobulin polypeptide, thereby allowing the two
immunoglobulin polypeptides to associate. These interfaces may be engineered such that a
“knob” or “protuberance” (these terms may be used interchangeably herein) located in the
interface of one immunoglobulin polypeptide corresponds with a “hole” or “cavity” (these
terms may be used interchangeably herein) located in the interface of the other
immunoglobulin polypeptide. In some embodiments, the hole is of identical or similar size to
the knob and suitably positioned such that when the two interfaces interact, the knob of one
interface is positionable in the corresponding hole of the other interface. Without wishing to
be bound to theory, this is thought to stabilize the heteromultimer and favor formation of the
heteromultimer over other species, for example homomultimers. In some embodiments, this
approach may be used to promote the heteromultimerization of two different immunoglobulin
polypeptides, creating a bispecific antibody comprising two immunoglobulin polypeptides

with binding specificities for different epitopes.

[0187] In some embodiments, a knob may be constructed by replacing a small amino acid
side chain with a larger side chain. In some embodiments, a hole may be constructed by
replacing a large amino acid side chain with a smaller side chain. Knobs or holes may exist

in the original interface, or they may be introduced synthetically. For example, knobs or
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holes may be introduced synthetically by altering the nucleic acid sequence encoding the
interface to replace at least one “original” amino acid residue with at least one “import”
amino acid residue. Methods for altering nucleic acid sequences may include standard
molecular biology techniques well known in the art. The side chain volumes of various
amino acid residues are shown in the following table. In some embodiments, original
residues have a small side chain volume (e.g., alanine, asparagine, aspartic acid, glycine,
serine, threonine, or valine), and import residues for forming a knob are naturally occurring
amino acids and may include arginine, phenylalanine, tyrosine, and tryptophan. In some
embodiments, original residues have a large side chain volume (e.g., arginine, phenylalanine,
tyrosine, and tryptophan), and import residues for forming a hole are naturally occurring

amino acids and may include alanine, serine, threonine, and valine.

TABLE 1: PROPERTIES OF AMINO ACID RESIDUES

71.08 . 115
156.20 173.4 225
114.11 117.7 160
115.09 111.1 150
103.14 108.5 135
128.14 143.9 180
129.12 1384 190
37.06 60.1 75

137.15 153.2 195
113.17 166.7 175
113.17 166.7 170
128.18 168.6 200
131.21 162.9 185
147.18 189.9 210
97.12 1227 145
87.08 89.0 115
101.11 116.1 140
186.21 22738 255
163.18 193.6 230
99.14 140.0 155

* Molecular weight of amino acid minus that of water. Values from Handbook of Chemistry
and Physics, 43 ed. Cleveland, Chemical Rubber Publishing Co., 1961.

® Values from A.A. Zamyatnin, Prog. Biophys. Mol. Biol. 24:107-123, 1972.

® Values from C. Chothia, J. Mol. Biol. 105:1-14, 1975. The accessible surface area is
defined in Figures 6-20 of this reference.
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[0188] In some embodiments, original residues for forming a knob or hole are identified
based on the three-dimensional structure of the heteromultimer. Techniques known in the art
for obtaining a three-dimensional structure may include X-ray crystallography and NMR. In
some embodiments, the interface is the CH3 domain of an immunoglobulin constant domain.
In these embodiments, the CH3/CH3 interface of human IgG, involves sixteen residues on
each domain located on four anti-parallel B-strands. Without wishing to be bound to theory,
mutated residues are preferably located on the two central anti-parallel B-strands to minimize
the risk that knobs can be accommodated by the surrounding solvent, rather than the
compensatory holes in the partner CH3 domain. In some embodiments, the mutations
forming corresponding knobs and holes in two immunoglobulin polypeptides correspond to

one or more pairs provided in the following table.

TABLE 2: EXEMPLARY SETS OF CORRESPONDING KNOB-AND HOLE-

FORMING MUTATIONS
Y407T
Y407A
A T394W
Y407T T366Y
T366Y . F405A T394W:Y407T
T366W . F405W T3948:Y407A
F405W:Y407A T366W:T3948
F405W 13948

[0189]  Mutations are denoted by the original residue, followed by the position using the
Kabat numbering system, and then the import residue (all residues are given in single-letter

amino acid code). Multiple mutations are separated by a colon.

[0190] In some embodiments, an immunoglobulin polypeptide comprises a CH3 domain
comprising one or more amino acid substitutions listed in Table 2 above. In some
embodiments, a bispecific antibody comprises a tirst immunoglobulin polypeptide
comprising a CH3 domain comprising one or more amino acid substitutions listed in the left
column of Table 2, and a second immunoglobulin polypeptide comprising a CH3 domain
comprising one or more corresponding amino acid substitutions listed in the right column of
Table 2.

[0191] Following mutation of the DNA as discussed above, polynucleotides encoding

modified immunoglobulin polypeptides with one or more corresponding knob- or hole-
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forming mutations may be expressed and purified using standard recombinant techniques and
cell systems known in the art. See, e.g., U.S. Pat. Nos. 5,731,168; 5,807,706, 5,821,333;
7,642,228, 7,695,936, 8,216,805; U.S. Pub. No. 2013/0089553; and Spiess et al., Nature
Biotechnology 31: 753-758, 2013. Modified immunoglobulin polypeptides may be produced
using prokaryotic host cells, such as E. coli, or eukaryotic host cells, such as CHO cells.
Corresponding knob- and hole-bearing immunoglobulin polypeptides may be expressed in
host cells in co-culture and purified together as a heteromultimer, or they may be expressed in
single cultures, separately purified, and assembled in vitro. In some embodiments, two
strains of bacterial host cells (one expressing an immunoglobulin polypeptide with a knob,
and the other expressing an immunoglobulin polypeptide with a hole) are co-cultured using
standard bacterial culturing techniques known in the art. In some embodiments, the two
strains may be mixed in a specific ratio, e.g., so as to achieve equal expression levels in
culture. In some embodiments, the two strains may be mixed in a 50:50, 60:40, or 70:30
ratio. After polypeptide expression, the cells may be lysed together, and protein may be
extracted. Standard techniques known in the art that allow for measuring the abundance of
homo-multimeric vs. hetero-multimeric species may include size exclusion chromatography.
In some embodiments, each modified immunoglobulin polypeptide is expressed separately
using standard recombinant techniques, and they may be assembled together in vitro.
Assembly may be achieved, for example, by purifying each modified immunoglobulin
polypeptide, mixing and incubating them together in equal mass, reducing disulfides (e.g., by
treating with dithiothreitol), concentrating, and reoxidizing the polypeptides. Formed
bispecific antibodies may be purified using standard techniques including cation-exchange
chromatography and measured using standard techniques including size exclusion
chromatography. For a more detailed description of these methods, see Spiess et al., Nat
Biotechnol 31:753-8, 2013. In some embodiments, modified immunoglobulin polypeptides
may be expressed separately in CHO cells and assembled in vitro using the methods

described above.

{0192] According to a different approach, antibody variable domains with the desired
binding specificities (antibody-antigen combining sites) are fused to immunoglobulin
constant domain sequences. The fusion preferably is with an immunoglobulin heavy chain
constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is typical to
have the first heavy-chain constant region (CH1) containing the site necessary for light chain

binding, present in at least one of the fusions. DNAs encoding the immunoglobulin heavy
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chain fusions and, if desired, the immunoglobulin light chain, are inserted into separate
expression vectors, and are co-transfected into a suitable host organism. This provides for
great tlexibility in adjusting the mutual proportions of the three polypeptide fragments in
embodiments when unequal ratios of the three polypeptide chains used in the construction
provide the optimum yields. It is, however, possible to insert the coding sequences for two or
all three polypeptide chains in one expression vector when the expression of at least two
polypeptide chains in equal ratios results in high yields or when the ratios are of no particular

significance.

[0193]  In one embodiment of this approach, the bispecific antibodies are composed of a
hybrid immunoglobulin heavy chain with a first binding specificity in one arm, and a hybrid
immunoglobulin heavy chain-light chain pair (providing a second binding specificity) in the
other arm. It was found that this asymmetric structure facilitates the separation of the desired
bispecific compound from unwanted immunoglobulin chain combinations, as the presence of
an immunoglobulin light chain in only one half of the bispecific molecule provides for a
facile way of separation. This approach is disclosed in WO 94/04690. For further details of
generating bispecific antibodies see, for example, Suresh et al., Merthods in Enzymology,
121:210 (1986).

[0194] According to another approach described in WQ96/27011, the interface between a
pair of antibody molecules can be engineered to maximize the percentage of heterodimers
which are recovered from recombinant cell culture. One interface comprises at least a part of
the Cy 3 domain of an antibody constant domain. In this method, one or more small amino
acid side chains from the interface of the first antibody molecule are replaced with larger side
chains {e.g. tyrosine or tryptophan). Compensatory “cavities” of identical or similar size to
the large side chain(s) are created on the interface of the second antibody molecule by
replacing large amino acid side chains with smaller ones (e.g. alanine or threonine). This
provides a mechanism for increasing the yield of the heterodimer over other unwanted end-

products such as homodimers.

[0195]  Bispecific antibodies include cross-linked or “heteroconjugate” antibodies. For
example, one of the antibodies in the heteroconjugate can be coupled to avidin, the other to
biotin. Such antibodies have, for example, been proposed to target immune system cells to
unwanted cells (U.S. Pat. No. 4,676,980), and for treatment of HIV infection (WO 91/00360,
WO 92/200373, and EP 03089). Heteroconjugate antibodies may be made using any

convenient cross-linking methods. Suitable cross-linking agents are well known in the art,
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and are disclosed in U.S. Pat. No. 4,676,980, along with a number of cross-linking

techniques.

[0196] Techniques for generating bispecific antibodies from antibody fragments have
also been described in the literature. For example, bispecific antibodies can be prepared using
chemical linkage. Brennan et al,, Science, 229: 81 (1985) describe a procedure wherein intact
antibodies are proteolytically cleaved to generate F(ab'), fragments. These fragments are
reduced in the presence of the dithiol complexing agent sodium arsenite to stabilize vicinal
dithiols and prevent intermolecular disulfide formation. The Fab' fragments generated are
then converted to thionitrobenzoate (TNB) denvatives. One of the Fab'-TNB derivatives is
then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is mixed with an
equimolar amount of the other Fab'-TNB derivative to form the bispecific antibody. The
bispecific antibodies produced can be used as agents for the selective immobilization of

enzymes.

[0197] Recent progress has facilitated the direct recovery of Fab'-SH fragments from E.
coli, which can be chemically coupled to form bispecific antibodies. Shalaby et al., J. Fxp.
Med., 175: 217-225 (1992) describe the production of a fully humanized bispecific antibody
F(ab'), molecule. Each Fab' fragment was separately secreted from E. coli and subjected to

directed chemical coupling in vitro to form the bispecific antibody.

[0198] Various techniques for making and isolating bispecific antibody fragments
directly from recombinant cell culture have also been described. For example, bispecific
antibodies have been produced using leucine zippers. Kostelny et al., J. Immunol.,
148(5):1547-1553 (1992). The leucine zipper peptides from the Fos and Jun proteins were
linked to the Fab' portions of two different antibodies by gene fusion. The antibody
homodimers were reduced at the hinge region to form monomers and then re-oxidized to
form the antibody heterodimers. This method can also be utilized for the production of
antibody homodimers. The “diabody” technology described by Hollinger et al., Proc. Natl.
Acad. Sci. USA, 90:6444-6448 (1993) has provided an alternative mechanism for making
bispecific antibody fragments. The fragments comprise a heavy-chain variable domain (V)
connected to a light-chain variable domain (Vi) by a linker which is too short to allow pairing
between the two domains on the same chain. Accordingly, the Vg and V{, domains of one
fragment are forced to pair with the complementary Vi and Vg domains of another fragment,

thereby forming two antigen-binding sites. Another strategy for making bispecific antibody
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fragments by the use of single-chain Fv (sFv) dimers has also been reported. See Gruber et al,

J. Immunol, 152:5368 (1994),

[0199] Another technique for making bispecific antibody fragments is the “bispecific T
cell engager” or BITE® approach (see, e.g., W0O2004/106381, W02005/061547,
WO02007/042261, and W02008/119567). This approach utilizes two antibody variable
domains arranged on a single polypeptide. For example, a single polypeptide chain includes
two single chain Fv (scFv) fragments, each having a variable heavy chain (Vy) and a variable
light chain (V) domain separated by a polypeptide linker of a length sufficient to allow
intramolecular association between the two domains. This single polypeptide further
includes a polypeptide spacer sequence between the two scFv fragments. Each scFv
recognizes a different epitope, and these epitopes may be specific for different cell types,
such that cells of two different cell types are brought into close proximity or tethered when
each scFv is engaged with its cognate epitope. One particular embodiment of this approach
includes a scFv recognizing a cell-surface antigen expressed by an immune cell, e.g., a CD3
polypeptide on a T cell, linked to another scFv that recognizes a cell-surface antigen

expressed by a target cell, such as a malignant or tumor cell.

[6200] As it is a single polypeptide, the bispecific T cell engager may be expressed using
any prokaryotic or eukaryotic cell expression system known in the art, e.g., a CHO cell line.
However, specific purification techniques (see, e.g.,, EP1691833) may be necessary to
separate monomeric bispecific T cell engagers from other multimeric species, which may
have biological activities other than the intended activity of the monomer. In one exemplary
purification scheme, a solution containing secreted polypeptides is first subjected to a metal
affinity chromatography, and polypeptides are eluted with a gradient of imidazole
concentrations. This eluate is further purified using anion exchange chromatography, and
polypeptides are eluted using with a gradient of sodium chloride concentrations. Finally, this
eluate is subjected to size exclusion chromatography to separate monomers from multimeric

species.

[0201]  The “diabody” technology described by Hollinger et al., Proc. Natl. Acad. Sci.
US4, 90:6444-6448 (1993) has provided an alternative mechanism for making bispecific
antibody fragments. The fragments comprise a heavy chain variable domain (Vi) connected
to a light chain variable domain (Vi) by a linker that is too short to allow pairing between the
two domains on the same chain. Accordingly, the Vi and Vi, domains of one fragment are

forced to pair with the complementary Vi and Vy domains of another fragment, thereby

60



WO 2016/196381 PCT/US2016/034856

forming two antigen-binding sites. Another strategy for making bispecific antibody fragments
by the use of single-chain Fv (sFv) dimers has also been reported. See Gruber et al., J.
Immunol., 152:5368 (1994).

[6202] Antibodies with more than two valencies are contemplated. For example,

trispecific antibodies can be prepared. Tutt ez al. J. Immunol. 147: 60 (1991).

Conjugated or Otherwise Modified Antibodies
[0203] The antibody used in the methods or included in the articles of manufacture herein
is optionally conjugated to a cytotoxic agent. For instance, the antibody may be conjugated to

a drug as described in W0O2004/032828.

[0204] Chemotherapeutic agents useful in the generation of such antibody-cytotoxic

agent conjugates have been described above.

[0205] Conjugates of an antibody and one or more small molecule toxins, such as a
calicheamicin, a maytansine (US Patent No. 5,208,020), a trichothene, and CC1065 are also
contemplated herein. In one embodiment of the invention, the antibody is conjugated to one
or more maytansine molecules (e.g. about 1 to about 10 maytansine molecules per antibody
molecule). Maytansine may, for example, be converted to May-SS-Me, which may be
reduced to May-SH3 and reacted with modified antibody (Chari et al. Cancer Research 52.

127-131 (1992)) to generate a maytansinoid-antibody conjugate.

[0206] Alternatively, the antibody is conjugated to one or more calicheamicin molecules.
The calicheamicin family of antibiotics is capable of producing double-stranded DNA breaks
at sub-picomolar concentrations. Structural analogues of calicheamicin that may be used

include, but are not limited to, yll, (12], s, N—acetyl-yll, PSAG and 6, (Hinman et al. Cancer

Research 33 3336-3342 (1993) and Lode et al. Cancer Research 58: 2925-2928 (1998)).

[0207] Enzymatically active toxins and fragments thereof that can be used include
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin,
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor,
gelonin, mitogellin, restrictocin, phenomycin, enomycin and the tricothecenes. See, for

example, WO 93/21232 published October 28, 1993.
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[0208] The present invention further contemplates antibody conjugated with a compound
with nucleolytic activity (e.g. a ribonuclease or a DNA endonuclease such as a
deoxyribonuclease, DNase).
{0209} A variety of radioactive isotopes are available for the production of

211

. . . . . 313 5 9 &a 8 5 :212
radioconjugated antibodies. Examples include A?™, 1!, ', ¥ Re'™ Re'™, Sm'?, Bi*",

P’? and radioactive isotopes of Lu.

[0210j Conjugates of the antibody and cytotoxic agent may be made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate
(SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate, iminothiolane
(IT), bifunctional derivatives of imidoesters (such as dimethy! adipimidate HCL), active
esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene).
For example, a ricin immunotoxin can be prepared as described in Vitetta ez al. Science 238:
1098 (1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene
triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of
radionucleotide to the antibody. See W094/11026. The linker may be a “cleavable linker”
facilitating release of the cytotoxic drug in the cell. For example, an acid-labile linker,
peptidase-sensitive linker, dimethyl linker or disulfide-containing linker (Chari ez al. Cancer
Research 52: 127-131 (1992)) may be used.

[0211] Alternatively, a fusion protein comprising the antibody and cytotoxic agent may

be made, e.g. by recombinant techniques or peptide synthesis.

[0212] In yet another embodiment, the antibody may be conjugated to a “receptor” (such
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is
administered to the patient, followed by removal of unbound conjugate from the circulation
using a clearing agent and then administration of a “ligand” (e.g. avidin) that is conjugated to

a cytotoxic agent (e.g. a radionucleotide).

[0213) The antibodies of the present invention may also be conjugated with a prodrug-
activating enzyme that converts a prodrug (e.g. a peptidyl chemotherapeutic agent, see
WO81/01145) to an active anti-cancer drug. See, for example, WO 88/07378 and U.S. Patent
No. 4,975,278,
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[0214] The enzyme component of such conjugates includes any enzyme capable of acting

on a prodrug in such a way so as to convert it into its more active, cytotoxic form.

[0215) Enzymes that are useful in the method of this invention include, but are not
limited to, alkaline phosphatase useful for converting phosphate-containing prodrugs into free
drugs; arylsulfatase useful for converting sulfate-containing prodrugs into free drugs;
cytosine deaminase useful for converting non-toxic 5-fluorocytosine into the anti-cancer
drug, 5-fluorouracil; proteases, such as serratia protease, thermolysin, subtilisin,
carboxypeptidases and cathepsins (such as cathepsins B and 1), that are useful for converting
peptide-containing prodrugs into free drugs; D-alanylcarboxypeptidases, useful for
converting prodrugs that contain D-amino acid substituents; carbohydrate-cleaving enzymes
such as B-galactosidase and neuraminidase useful for converting glycosylated prodrugs into
tree drugs; B-lactamase useful for converting drugs derivatized with B-lactams into free
drugs; and penicillin amidases, such as penicillin V amidase or penicillin G amidase, useful
for converting drugs derivatized at their amine nitrogens with phenoxyacetyl or phenylacetyl
groups, respectively, into free drugs. Altematively, antibodies with enzymatic activity, also
known in the art as “abzymes”, can be used to convert the prodrugs of the invention into free
active drugs (see, e.g., Massey, Nature 328 457-458 (1987)). Antibody-abzyme conjugates

can be prepared as described herein for delivery of the abzyme to a tumor cell population.

[0216] The enzymes of this invention can be covalently bound to the antibody by
techniques well known in the art such as the use of the heterobifunctional crosslinking
reagents discussed above. Alternatively, fusion proteins comprising at least the antigen
binding region of an antibody of the invention linked to at least a functionally active portion
of an enzyme of the invention can be constructed using recombinant DNA techniques well

known in the art (see, e.g., Neuberger et al., Nature, 312 604-608 (1984)).

[0217] Other modifications of the antibody are contemplated herein. For example, the
antibody may be linked to one of a variety of nonproteinaceous polymers, e.g., polyethylene
glycol (PEG), polypropylene glycol, polyoxyalkylenes, or copolymers of polyethylene glycol
and polypropylene glycol. In some embodiments, the antibody fragments, such as Fab’, are

linked to one or more PEG molecules.

[0218] The antibodies disclosed herein may also be formulated as liposomes. Liposomes
containing the antibody are prepared by methods known in the art, such as described in

Epstein ez al., Proc. Natl. Acad. Sci. USA, 82:3688 (1985); Hwang et al., Proc. Natl. Acad.
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Sci. USA, 77:4030 (1980); U.S. Pat. Nos. 4,485,045 and 4,544,545, and W097/38731
published October 23, 1997. Liposomes with enhanced circulation time are disclosed in U.S.
Patent No. 5,013,556.

[0219] Particularly useful liposomes can be generated by the reverse phase evaporation
method with a lipid composition comprising phosphatidylcholine, cholesterol and PEG-
derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of
defined pore size to yield liposomes with the desired diameter. Fab' fragments of an antibody
of the present invention can be conjugated to the liposomes as described in Martin ez al. /.
Biol. Chem. 257: 286-288 (1982) via a disulfide interchange reaction. A chemotherapeutic
agent is optionally contained within the liposome. See Gabizon ef al. J. National Cancer Inst.
81(19)1484 (1989).

Antibody Variants
[0220] Amino acid sequence modification(s) of the antibody are contemplated. For
example, it may be desirable to improve the binding affinity and/or other biological
properties of the antibody. Amino acid sequence variants of the antibody are prepared by
introducing appropriate nucleotide changes into the antibody nucleic acid, or by peptide
synthesis. Such modifications include, for example, deletions from, and/or insertions into
and/or substitutions of, residues within the amino acid sequences of the antibody. Any
combination of deletion, insertion, and substitution is made to arrive at the final construct,
provided that the final construct possesses the desired characteristics. The amino acid
changes also may alter post-translational processes of the antibody, such as changing the

number or position of glycosylation sites.

j0221] A useful method for identification of certain residues or regions of the antibody
that are preferred locations for mutagenesis is called “alanine scanning mutagenesis” as
described by Cunningham and Wells Science, 244:1081-1085 (1989). Here, a residue or
group of target residues are identified (e.g., charged residues such as arg, asp, his, lys, and
glu) and replaced by a neutral or negatively charged amino acid (most preferably alanine or
polyalanine) to affect the interaction of the amino acids with antigen. Those amino acid
locations demonstrating functional sensitivity to the substitutions then are refined by
introducing further or other varants at, or for, the sites of substitution. Thus, while the site for
introducing an amino acid sequence variation is predetermined, the nature of the mutation per

se need not be predetermined. For example, to analyze the performance of a mutation at a
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given site, ala scanning or random mutagenesis is conducted at the target codon or region and

the expressed antibody variants are screened for the desired activity.

[6222] Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues, as
well as intrasequence insertions of single or multiple amino acid residues. Examples of
terminal insertions include an antibody with an N-terminal methiony! residue or the antibody
fused to a cytotoxic polypeptide. Other insertional variants of the antibody molecule include
the fusion to the N~ or C-terminus of the antibody of an enzyme, or a polypeptide that

increases the serum half-life of the antibody.

[6223] Another type of variant is an amino acid substitution variant. These variants have
at least one amino acid residue in the antibody molecule replaced by different residue. The
sites of greatest interest for substitutional mutagenesis of antibody antibodies include the
hypervariable regions, but FR alterations are also contemplated. Conservative substitutions
are shown in Table 3 under the heading of “preferred substitutions”. If such substitutions
result in a change in biological activity, then more substantial changes, denominated

“exemplary substitutions” in Table 3, may be introduced and the products screened.

TABLE 3: CONSERVATIVE AMINO ACID SUBSTITUTIONS

Ala (A) Val; Leu; lle Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser; Ala Ser
Gin (Q) Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly (G) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg

Ie (1) Leu; Val; Met;, Ala; Phe; Norleucine Leu
Leu (L) Norleucine; lle; Val; Met; Ala; Phe Ile
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
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Phe (F) Trp; Leu; Val; lle; Ala; Tyr

Pro (P) Ala

Ser (S) Thr

Thr (T) Val; Ser Ser
Trp (W) Tyr, Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) lle; Leu; Met; Phe; Ala; Norleucine Leu

[0224] Substantial modifications in the biological properties of the antibody are

accomplished by selecting substitutions that differ significantly in their effect on maintaining

(a) the structure of the polypeptide backbone in the area of the substitution, for example, as a

sheet or helical conformation, (b) the charge or hydrophobicity of the molecule at the target

site, or (¢) the bulk of the side chain. Amino acids may be grouped according to similarities

in the properties of their side chains (in A. L. Lehninger, in Biochemistry, second ed., pp. 73-
75, Worth Publishers, New York (1975)):

(1) non-polar: Ala (A), Val (V), Leu (L), Ile (I), Pro (P), Phe (F), Trp (W), Met (M)

(2) uncharged polar: Gly (G), Ser (8), Thr (T), Cys (C), Tyr (Y), Asn (N), GIn (Q)

(3) acidic: Asp (D), Gt

u(E)

(4) basic: Lys (K), Arg (R), His(H)

[0225] Alternatively, naturally occurring residues may be divided into groups based on

common side-chain properties

(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, Iie;

(2) neutral hydrophilic

(3) acidic: Asp, Glu;

: Cys, Ser, Thr, Asn, Gin;

(4) basic: His, Lys, Arg;

(5) residues that influence chain orientation: Gly, Pro;

(6) aromatic: Trp, Tyr,

Phe.

[0226]  Non-conservative substitutions will entail exchanging a member of one of these

classes for another class.
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[0227) Any cysteine residue not involved in maintaining the proper conformation of the
antibody also may be substituted, generally with serine, to improve the oxidative stability of
the molecule and prevent aberrant crosslinking. Conversely, cysteine bond(s) may be added
to the antibody to improve its stability (particularly where the antibody is an antibody

fragment such as an Fv fragment).

[0228] A particularly preferred type of substitutional variant involves substituting one or
more hypervariable region residues of a parent antibody. Generally, the resulting variant(s)
selected for further development will have improved biological properties relative to the
parent antibody from which they are generated. A convenient way for generating such
substitutional variants is affinity maturation using phage display. Briefly, several
hypervariable region sites (e.g. 6-7 sites) are mutated to generate all possible amino
substitutions at each site. The antibody variants thus generated are displayed in a monovalent
fashion from filamentous phage particles as fusions to the gene III product of M13 packaged
within each particle. The phage-displayed variants are then screened for their biological
activity (e.g. binding affinity) as herein disclosed. In order to identify candidate hypervariable
region sites for modification, alanine scanning mutagenesis can be performed to identify
hypervariable region residues contributing significantly to antigen binding. Alternatively, or
in additionally, it may be beneficial to analyze a crystal structure of the antigen-antibody
complex to identify contact points between the antibody and antigen. Such contact residues
and neighboring residues are candidates for substitution according to the techniques
elaborated herein. Once such variants are generated, the panel of variants is screened as
described herein and antibodies with superior properties in one or more relevant assays may

be selected for further development.

[0229] Another type of amino acid variant of the antibody alters the original
glycosylation pattern of the antibody. Such altering includes deleting one or more
carbohydrate moieties found in the antibody, and/or adding one or more glycosylation sites

that are not present in the antibody.

[0230] Glycosylation of polypeptides is typically either N-linked or O-linked. N-linked
refers to the attachment of the carbohydrate moiety to the side chain of an asparagine residue.
The tripeptide sequences asparagine-X-serine and asparagine-X-threonine, where X is any
amino acid except proline, are the recognition sequences for enzymatic attachment of the
carbohydrate moiety to the asparagine side chain. Thus, the presence of either of these

tripeptide sequences in a polypeptide creates a potential glycosylation site. O-linked
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glycosylation refers to the attachment of one of the sugars N-aceylgalactosamine, galactose,
or xylose to a hydroxyamino acid, most commonly serine or threonine, although 5-

hydroxyproline or 5-hydroxylysine may also be used.

{0231] Addition of glycosylation sites to the antibody is conveniently accomplished by
altering the amino acid sequence such that it contains one or more of the above-described
tripeptide sequences (for N-linked glycosylation sites). The alteration may also be made by
the addition of, or substitution by, one or more serine or threonine residues to the sequence of

the original antibody (for O-linked glycosylation sites).

[0232] Where the antibody comprises an Fe region, the carbohydrate attached thereto
may be altered. For example, antibodies with a mature carbohydrate structure that lacks
fucose attached to an Fc region of the antibody are described in US Pat Appl No US
2003/0157108 A1 (Presta, L.), see also US 2004/0093621 A1 (Kyowa Hakko Kogyo Co.,
Ltd) concerning a CD20 antibody composition. Antibodies with a bisecting N-
acetylglucosamine (GIcNAc) in the carbohydrate attached to an Fc region of the antibody are
referenced in W(0O03/011878, Jean-Mairet ef al. and US Patent No. 6,602,684, Umana et al.
Antibodies with at least one galactose residue in the oligosaccharide attached to an Fc region
of the antibody are reported in W097/30087 (Patel ez al.); see also W0O98/58964 (Raju, S.)
and W0O99/22764 (Raju, S.) concerning antibodies with altered carbohydrate attached to the

Fc region thereof.

[0233] In some embodiments, the glycosylation variant herein comprises an F¢ region,
wherein a carbohydrate structure attached to the Fc region lacks fucose. Such variants have
improved ADCC function. Optionally, the Fc region further comprises one or more amino
acid substitutions therein which further improve ADCC, for example, substitutions at
positions 298, 333, and/or 334 of the Fc region (Eu numbering of residues). Examples of
publications related to “defucosylated” or “fucose-deficient” antibodies include: US Pat.
Appl. No. US 2003/0157108 Al, Presta, L; WO 00/61739A1; WO01/29246A1;
US2003/0115614A1; US2002/0164328A1; US2004/0093621A1; US2004/0132140A1;
US2004/0110704A1; US2004/0110282A1; US2004/0109865A1; WO03/085119A1;
WO003/084570A1; W02005/035778, W0O2005/035586 (describing RNA inhibition (RNA1)
of fucosylation); Okazaki et al. J. Mol. Biol. 336:1239-1249 (2004); Yamane-Ohnuki ez al.
Biotech. Bioeng. 87: 614 (2004). Examples of cell lines producing defucosylated antibodies
include Lecl3 CHO cells deficient in protein fucosylation (Ripka et al. Arch. Biochem.
Biophys. 249:533-545 (1986), US Pat Appl No US 2003/0157108 A1, Presta, L; and WO
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2004/056312 A1, Adams et al., especially at Example 11), and knockout cell lines, such as
alpha-1,6-fucosyltransferase gene, /U8 knockout CHO cells (Yamane-Ohnuki et al.
Biotech. Bioeng. 87: 614 (2004)).

[0234] Nucleic acid molecules encoding amino acid sequence variants of the antibody are
prepared by a variety of methods known in the art. These methods include, but are not limited
to, isolation from a natural source (in the case of naturally occurring amino acid sequence
variants) or preparation by oligonucleotide-mediated (or site-directed) mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version

of the antibody.

[0235] It may be desirable to modify the antibody of the invention with respect to effector
function, e.g. so as to enhance antigen-dependent cell-mediated cyotoxicity (ADCC) and/or
complement dependent cytotoxicity (CDC) of the antibody. This may be achieved by
introducing one or more amino acid substitutions in an Fc region of an antibody.
Alternatively or additionally, cysteine residue(s) may be introduced in the Fc region, thereby
allowing interchain disulfide bond formation in this region. The homodimeric antibody thus
generated may have improved internalization capability and/or increased complement-
mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron et al.,
J. Exp Med. 176:1191-1195 (1992) and Shopes, B. J. Immunol. 148:2918-2922 (1992).
Homodimeric antibodies with enhanced anti-tumor activity may also be prepared using
heterobifunctional cross-linkers as described in Wolff ez al. Cancer Research 53:2560-2565
(1993). Alternatively, an antibody can be engineered that has dual Fc regions and may
thereby have enhanced complement lysis and ADCC capabilities. See Stevenson ef al. Anti-

Cancer Drug Design 3:219-230 (1989).

[0236] WO 00/42072 (Presta, L.) describes antibodies with improved ADCC function in
the presence of human effector cells, where the antibodies comprise amino acid substitutions
in the Fc region thereof. In some embodiments, the antibody with improved ADCC
comprises substitutions at positions 298, 333, and/or 334 of the Fc region. In some
embodiments, the altered Fc region is a human IgG1 Fc region comprising or consisting of

substitutions at one, two or three of these positions.

[0237] Antibodies with altered C1q binding and/or complement dependent cytotoxicity
(CDC) are described in W099/51642, US Patent No. 6,194,551B1, US Patent No.
6,242,195B1, US Patent No. 6,528,624B1 and US Patent No. 6,538,124 (Idusogie et al.). The
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antibodies comprise an amino acid substitution at one or more of amino acid positions 270,

322,326,327, 329, 313, 333 and/or 334 of the Fc region thereof.

[6238] To increase the serum half-life of the antibody, one may incorporate a salvage
receptor binding epitope into the antibody (especially an antibody fragment) as described in
US Patent 5,739,277, for example. As used herein, the term “salvage receptor binding
epitope” refers to an epitope of the Fc region of an IgG molecule (e.g., IgGi, [gGy, IgGs, or
IgGy) that is responsible for increasing the in vivo serum half-life of the IgG molecule.
Antibodies with substitutions in an Fc region thereof and increased serum half-lives are also
described in WO00/42072 (Presta, L.).

[0239]  Engineered antibodies with three or more (preferably four) functional antigen
binding sites are also contemplated (US Appln No. US2002/0004587 A1, Miller et al.).

[0240] The antibodies of the invention can be further modified to contain additional
nonproteinaceous moieties that are known in the art and readily available. In certain
embodiments, the moieties suitable for derivatization of the antibody are water soluble
polymers. Non-limiting examples of water soluble polymers include, but are not limited to,
polyethylene glycol (PEG), copolymers of ethylene glycol/propylene glycol,
carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1,3-
dioxolane, poly-1,3,6-trioxane, ethylene/maleic anhydride copolymer, polyaminoacids (either
homopolymers or random copolymers), and dextran or poly(n-vinyl pyrrolidone)polyethylene
glycol, propropylene glycol homopolymers, prolypropylene oxide/ethylene oxide co-
polymers, polyoxyethylated polyols (e.g., glycerol), polyvinyl alcohol, and mixtures thereof.
Polyethylene glycol propionaldehyde may have advantages in manufacturing due to its
stability in water. The polymer may be of any molecular weight, and may be branched or
unbranched. The number of polymers attached to the antibody may vary, and if more than
one polymer are attached, they can be the same or different molecules. In general, the number
and/or type of polymers used for derivatization can be determined based on considerations
including, but not limited to, the particular properties or functions of the antibody to be
improved, whether the antibody derivative will be used in a therapy under defined conditions,

etc.

Vectors, Host Cells, and Recombinant Methods
[0241] Antibodies may also be produced using recombinant methods. For recombinant

production of an anti-antigen antibody, nucleic acid encoding the antibody is isolated and
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inserted into a replicable vector for further cloning (amplification of the DNA) or for
expression. DNA encoding the antibody may be readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are capable of binding
specifically to genes encoding the heavy and light chains of the antibody). Many vectors are
available. The vector components generally include, but are not limited to, one or more of the
following: a signal sequence, an origin of replication, one or more marker genes, an enhancer

element, a promoter, and a transcription termination sequence.

Signal Sequence Component
[0242] An antibody of the invention may be produced recombinantly not only directly,
but also as a fusion polypeptide with a heterologous polypeptide, which is preferably a signal
sequence or other polypeptide having a specific cleavage site at the N-terminus of the mature
protein or polypeptide. The heterologous signal sequence selected preferably is one that is
recognized and processed (e.g., cleaved by a signal peptidase) by the host cell. For
prokaryotic host cells that do not recognize and process a native antibody signal sequence,
the signal sequence is substituted by a prokaryotic signal sequence selected, for example,
from the group of the alkaline phosphatase, penicillinase, lpp, or heat-stable enterotoxin II
leaders. For yeast secretion the native signal sequence may be substituted by, e.g., the yeast
invertase leader, a factor leader (including Saccharomyces and Kluyveromyces o-factor
leaders), or acid phosphatase leader, the C. albicans glucoamylase leader, or the signal
described in WO 90/13646. In mammalian cell expression, mammalian signal sequences as

well as viral secretory leaders, for example, the herpes simplex gD signal, are available.

Origin of Replication
[0243] Both expression and cloning vectors contain a nucleic acid sequence that enables
the vector to replicate in one or more selected host cells. Generally, in cloning vectors this
sequence is one that enables the vector to replicate independently of the host chromosomal
DNA, and includes origins of replication or autonomously replicating sequences. Such
sequences are well known for a variety of bacteria, yeast, and viruses. The origin of
replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2y,
plasmid origin is suitable for yeast, and various viral origins (SV40, polyoma, adenovirus,
VSV or BPV) are useful for cloning vectors in mammalian cells. Generally, the origin of
replication component is not needed for mammalian expression vectors (the SV40 origin may

typically be used only because it contains the early promoter.
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Selection Gene Component
[0244] Expression and cloning vectors may contain a selection gene, also termed a
selectable marker. Typical selection genes encode proteins that (a) confer resistance to
antibiotics or other toxins, e.g., ampicillin, neomycin, methotrexate, or tetracycline, (b)
complement auxotrophic deficiencies, or (c) supply critical nutrients not available from

complex media, e.g., the gene encoding D-alanine racemase for Bacilli.

[0245] One example of a selection scheme utilizes a drug to arrest growth of a host cell.
Those cells that are successfully transformed with a heterologous gene produce a protein
conferring drug resistance and thus survive the selection regimen. Examples of such

dominant selection use the drugs neomycin, mycophenolic acid and hygromycin.

[0246] Another example of suitable selectable markers for mammalian cells are those that
enable the identification of cells competent to take up antibody-encoding nucleic acid, such
as DHFR, glutamine synthetase (GS), thymidine kinase, metallothionein-I and -I1, preferably

primate metallothionein genes, adenosine deaminase, ornithine decarboxylase, etc.

[0247] For example, cells transformed with the DHFR gene are identitied by culturing
the transformants in a culture medium containing methotrexate (Mtx), a competitive
antagonist of DHFR. Under these conditions, the DHFR gene is amplified along with any
other co-transformed nucleic acid. A Chinese hamster ovary (CHO) cell line deficient in
endogenous DHFR activity (e.g., ATCC CRL-9096) may be used.

[0248]  Alternatively, cells transformed with the GS gene are identified by culturing the
transformants in a culture medium containing L-methionine sulfoximine (Msx), an inhibitor
of GS. Under these conditions, the GS gene is amplified along with any other co-transformed
nucleic acid. The GS selection/amplification system may be used in combination with the

DHFR selection/amplification system described above.

[0249] Alternatively, host cells (particularly wild-type hosts that contain endogenous
DHFR) transformed or co-transformed with DNA sequences encoding an antibody of
interest, wild-type DHFR gene, and another selectable marker such as aminoglycoside 3'-
phosphotransferase (APH) can be selected by cell growth in medium containing a selection
agent for the selectable marker such as an aminoglycosidic antibiotic, e.g., kanamycin,

neomycin, or G418. See U.S. Pat. No. 4,965,199,

[0250] A suitable selection gene for use in yeast is the #7p] gene present in the yeast

plasmid YRp7 (Stinchcomb et al., Nature, 282.39 (1979)). The #rp] gene provides a selection
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marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example,
ATCC No. 44076 or PEP4-1. Jones, Genetics, 85:12 (1977). The presence of the #p1 lesion
in the yeast host cell genome then provides an effective environment for detecting
transformation by growth in the absence of tryptophan. Similarly, Leu2-deficient yeast strains

(ATCC 20,622 or 38,626) are complemented by known plasmids bearing the Leu2 gene.

[0251] In addition, vectors derived from the 1.6 pm circular plasmid pKD1 can be used
for transformation of Kluyveromyces yeasts. Alternatively, an expression system for large-
scale production of recombinant calf chymosin was reported for K. lactis. Van den Berg,
Bio/Technology, 8:135 (1990). Stable multi-copy expression vectors for secretion of mature
recombinant human serum albumin by industrial strains of Kluyveromyces have also been

disclosed. Fleer et al., Bio/Technology, 9:968-975 (1991).

Promoter Component
[0252] Expression and cloning vectors generally contain a promoter that is recognized by
the host organism and is operably linked to nucleic acid encoding an antibody. Promoters
suitable for use with prokaryotic hosts include the phoA promoter, p-lactamase and lactose
promoter systems, alkaline phosphatase promoter, a tryptophan (trp) promoter system, and
hybrid promoters such as the tac promoter. However, other known bacterial promoters are
suitable. Promoters for use in bacterial systems also will contain a Shine-Dalgarnc (S.D))

sequence operably linked to the DNA encoding an antibody.

[0253] Promoter sequences are known for eukaryotes. Virtually all eukaryotic genes have
an AT-rich region located approximately 25 to 30 bases upstream from the site where
transcription is initiated. Another sequence found 70 to 80 bases upstream from the start of
transcription of many genes is a CNCAAT region where N may be any nucleotide. At the 3'
end of most eukaryotic genes is an AATAAA sequence that may be the signal for addition of
the poly A tail to the 3' end of the coding sequence. All of these sequences are suitably

inserted into eukaryotic expression vectors.

[0254] Examples of suitable promoter sequences for use with yea;st hosts include the
promoters for 3-phosphoglycerate kinase or other glycolytic enzymes, such as enolase,
glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate decarboxylase,
phosphofructokinase, glucose-6-phosphate isomerase, 3-phosphoglycerate mutase, pyruvate

kinase, triosephosphate isomerase, phosphoglucose isomerase, and glucokinase.
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[0255] Other yeast promoters, which are inducible promoters having the additional
advantage of transcription controlled by growth conditions, are the promoter regions for
alcohol dehydrogenase 2, isocytochrome C, acid phosphatase, degradative enzymes
associated with nitrogen metabolism, metallothionein, glyceraldehyde-3-phosphate
dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable
vectors and promoters for use in yeast expression are further described in EP 73,657, Yeast

enhancers also are advantageously used with yeast promoters.

0256 Antibody transcription from vectors in mammalian host cells can be controlled,
for example, by promoters obtained from the genomes of viruses such as polyoma virus,
fowlpox virus, adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma
virus, cytomegalovirus, a retrovirus, hepatitis-B virus, Simian Virus 40 (SV40), or from
heterologous mammalian promoters, e.g., the actin promoter or an immunoglobulin promoter,
from heat-shock promoters, provided such promoters are compatible with the host cell

systems.

[0257] The early and late promoters of the SV40 virus are conveniently obtained as an
SV40 restriction fragment that also contains the SV40 viral origin of replication. The
immediate early promoter of the human cytomegalovirus is conveniently obtained as a
HindIII E restriction fragment. A system for expressing DNA in mammalian hosts using the
bovine papilloma virus as a vector is disclosed in U.S. Pat. No. 4,419,446. A modification of
this system is described in U.S. Pat. No. 4,601,978. See also Reyes et al., Nature 297:598-
601 (1982) on expression of human B-interferon cDNA in mouse cells under the control of a
thymidine kinase promoter from herpes simplex virus. Alternatively, the Rous Sarcoma Virus

long terminal repeat can be used as the promoter.

Enhancer Element Component
[0258] Transcription of a DNA encoding an antibody of this invention by higher
eukaryotes is often increased by inserting an enhancer sequence into the vector. Many
enhancer sequences are now known from mammalian genes (globin, elastase, albumin, a-
fetoprotein, and insulin). Typically, however, one will use an enhancer from a eukaryotic cell
virus. Examples include the SV40 enhancer on the late side of the replication origin (bp 100-
270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of
the replication origin, and adenovirus enhancers. See also Yaniv, Nature 297:17-18 (1982) on

enhancing elements for activation of eukaryotic promoters. The enhancer may be spliced into
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the vector at a position 5' or 3' to the antibody-encoding sequence, but is preferably located at

a site 5' from the promoter.
Transcription Termination Component

[0259] Expression vectors used in eukaryotic host cells (veast, fungi, insect, plant,
animal, human, or nucleated cells from other multicellular organisms) will also contain
sequences necessary for the termination of transcription and for stabilizing the mRNA. Such
sequences are commonly available from the 5' and, occasionally 3!, untranstated regions of
eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide segments transcribed
as polyadenylated fragments in the untranslated portion of the mRNA encoding antibody.
One useful transcription termination component is the bovine growth hormone

polyadenylation region. See W(094/11026 and the expression vector disclosed therein.

Selection and Transformation of Host Cells
[0260] Suitable host cells for cloning or expressing the DNA in the vectors herein are the
prokaryote, yeast, or higher eukaryote cells described above. Suitable prokaryotes for this
purpose include eubacteria, such as Gram-negative or Gram-positive organisms, for example,
Enterobacteriaceae such as Escherichia, e.g., E. coli, Enterobacter, Erwinia, Klebsiella,
Proteus, Salmonella, e.g., Salmonella typhimurium, Serratia, e.g., Serratia marcescans, and
Shigella, as well as Bacilli such as B. subtilis and B. licheniformis (e.g., B. licheniformis 41P
disclosed in DD 266,710 published 12 Apr. 1989), Pseudomonas such as F. aeruginosa, and
Streptomyces. One preferred E. coli cloning host is E. coli 294 (ATCC 31,446), although
other strains such as £. coli B, E. coli X1776 (ATCC 31,537), and E. coli W3110 (ATCC

27,325) are suitable. These examples are illustrative rather than limiting.

[0261] Full length antibody, antibody fusion proteins, and antibody fragments can be
produced in bacteria, in particular when glycosylation and Fc effector function are not
needed, such as when the therapeutic antibody is conjugated to a cytotoxic agent (e.g., a
toxin) that by itself shows effectiveness in tumor cell destruction. Full length antibodies have
greater half-life in circulation. Production in E. coli is faster and more cost efficient. For
expression of antibody fragments and polypeptides in bacteria, see, e.g., U.S. Pat. No.
5,648,237 (Carter et. al.), U.S. Pat. No. 5,789,199 (Joly et al.), U.S. Pat. No. 5,840,523
(Simmons et al.), which describes translation initiation region (TIR) and signal sequences for
optimizing expression and secretion. See also Charlton, Methods in Molecular Biology, Vol.

248 (B. K. C. Lo, ed., Humana Press, Totowa, N.J., 2003), pp. 245-254, describing
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expression of antibody fragments in E. coli. After expression, the antibody may be isolated
from the E. coli cell paste in a soluble fraction and can be purified through, e.g ., a protein A
or G column depending on the isotype. Final purification can be carried out similar to the

process for purifying antibody expressed e.g., in CHO cells.

[0262] In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast
are suitable cloning or expression hosts for antibody-encoding vectors. Saccharomyces
cerevisiae, or common baker's yeast, is the most commonly used among lower eukaryotic
host microorganisms. However, a number of other genera, species, and strains are commonly
available and useful herein, such as Schizosaccharomyces pombe; Kluyveromyces hosts such
as, e.g.. K lactis, K. fragilis (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. wickeramii
(ATCC 24,178), K. waltii (ATCC 56,500), K. drosophilarum (ATCC 36,906), K.
thermotolerans, and K. marxianus, yarrowia (EP 402,226); Pichia pastoris (EP 183,070);
Candida; Trichoderma reesia (EP 244,234), Neurospora crassa, Schwanniomyces such as
Schwanniomyces occidentalis, and filamentous fungi such as, e.g., Neurospora, Penicillium,
Tolypocladium, and Aspergillus hosts such as A. nidulans and A. niger. For a review
discussing the use of yeasts and filamentous fungi for the production of therapeutic proteins,

see, e.g., Gerngross, Nat. Biotech. 22:1409-1414 (2004).

{0263] Certain fungi and yeast strains may be selected in which glycosylation pathways
have been “humanized,” resulting in the production of an antibody with a partially or fully
human glycosylation pattern. See, e.g., Li et al., Nat. Biotech. 24:210-215 (2006) (describing

humanization of the glycosylation pathway in Pichia pastoris), and Gerngross et al., supra.

[0264] Suitable host cells for the expression of glycosylated antibody are also derived
from multicellular organisms (invertebrates and vertebrates). Examples of invertebrate cells
include plant and insect cells. Numerous baculoviral strains and variants and corresponding
permissive insect host cells from hosts such as Spodoptera frugiperda (caterpillar), Aedes
aegypti (mosquito), dedes albopictus (mosquito), Drosophila melanogaster (fruitfly), and
Bombyx mori have been identified. A variety of viral strains for transfection are publicly
available, e.g., the L-1 variant of Autographa californica NPV and the Bm-5 strain of
Bombyx mori NPV, and such viruses may be used as the virus herein according to the

invention, particularly for transfection of Spodoptera frugiperda cells.

[0265] Plant cell cultures of cotton, com, potato, soybean, petunia, tomato, duckweed

(Leninaceae), alfalfa (M. truncatula), and tobacco can also be utilized as hosts. See, e.g., U.S.
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Pat. Nos. 5,959,177, 6,040,498, 6,420,548, 7,125,978, and 6,417,429 (describing
PLANTIBODIES™ technology for producing antibodies in transgenic plants).

[0266] Vertebrate cells may be used as hosts, and propagation of vertebrate cells in
culture (tissue culture) has become a routine procedure. Examples of useful mammalian host
cell lines are monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651);
human embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture,
Graham ef al., J. Gen Virol. 36:59 (1977)); baby hamster kidney cells (BHK, ATCC CCL
10); mouse sertoli cells (TM4, Mather, Biol. Reprod. 23:243-251 (1980)); monkey kidney
cells (CV1 ATCC CCL 70); African green monkey kidney cells (VERO-76, ATCC CRL-
1587); human cervical carcinoma cells (HELA, ATCC CCL 2); canine kidney cells (MDCK,
ATCC CCL 34), buffalo rat liver cells (BRL 3A, ATCC CRL 1442); human lung cells
(W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); mouse mammary tumor
(MMT 060562, ATCC CCL51); TRI cells (Mather ef al., Amnals N.Y. Acad. Sci. 383:44-68
(1982)); MRC 5 cells; FS4 cells; and a human hepatoma line (Hep G2). Other useful
mammalian host cell lines include Chinese hamster ovary (CHO) cells, including DHFR™
CHO cells (Urlaub ef al., Proc. Nail. Acad. Sci. USA 77:4216 (1980)), and myeloma cell
lines such as NSO and Sp2/0. For a review of certain mammalian host cell lines suitable for
antibody production, see, e.g., Yazaki and Wu, Methods in Molecular Biology, Vol. 248 (B.
K. C. Lo, ed., Humana Press, Totowa, N.J., 2003), pp. 255-268.

[0267] Host cells are transforimed with the above-described expression or cloning vectors
for antibody production and cultured in conventional nutrient media modified as appropriate
for inducing promoters, selecting transformants, or amplifying the genes encoding the desired

sequences.

Culturing the Host Cells
[0268] The host cells used to produce an antibody of this invention may be cultured in a
variety of media. Commercially available media such as Ham's F10 (Sigma), Minimal
Essential Medium ((MEM), (Sigma), RPMI-1640 (Sigma), and Dulbecco's Modified Eagle's
Medium ((DMEM), Sigma) are suitable for culturing the host cells. In addition, any of the
media described in Ham e al., Meth. Fnz. 58:44 (1979), Barnes et al., Anal. Biochem.
102:255 (1980), U.S. Pat. Nos. 4,767,704; 4,657,866, 4,927,762, 4,560,655; or 5,122,469,
WO 90/03430;, WO 87/00195; or U.S. Pat. Re. 30,985 may be used as culture media for the
host cells. Any of these media may be supplemented as necessary with hormones and/or other

growth factors (such as insulin, transferrin, or epidermal growth factor), salts (such as sodium
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chloride, calcium, magnesium, and phosphate), buffers (such as HEPES), nucleotides (such
as adenosine and thymidine), antibiotics (such as GENTAMYCIN™ drug), trace elements
(defined as inorganic compounds usually present at final concentrations in the micromolar
range), and glucose or an equivalent energy source. Any other necessary supplements may
also be included at appropriate concentrations that would be known to those skilled in the art.
The culture conditions, such as temperature, pH, and the like, are those previously used with

the host cell selected for expression, and will be apparent to the ordinarily skilled artisan.

Purification of Antibody
[0269] When using recombinant techniques, the antibody can be produced intracellularly,
in the periplasmic space, or directly secreted into the medium. If the antibody is produced
intracellularly, as a first step, the particulate debris, either host cells or lysed fragments, are
removed, for example, by centrifugation or ultrafiltration. Carter et al., Bio/Technology
10:163-167 (1992) describe a procedure for isolating antibodies which are secreted to the
periplasmic space of £. coli. Briefly, cell paste is thawed in the presence of sodium acetate
(pH 3.5), EDTA, and phenylmethylsulfonylfluoride (PMSF) over about 30 min. Cell debris
can be removed by centrifugation. Where the antibody is secreted into the medium,
supernatants from such expression systems are generally first concentrated using a
commercially available protein concentration filter, for example, an Amicon or Millipore
Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may be included in any of the
foregoing steps to inhibit proteolysis and antibiotics may be included to prevent the growth of

adventitious contaminants.

[0270] The antibody composition prepared from the cells can be purified using, for
example, hydroxylapatite chromatography, hydrophobic interaction chromatography, gel
electrophoresis, dialysis, and affinity chromatography, with affinity chromatography being
among one of the typically preferred purification steps. The suitability of protein A as an
affinity ligand depends on the species and isotype of any immunoglobulin Fc domain that is
present in the antibody. Protein A can be used to purify antibodies that are based on human
v1, v2, or y4 heavy chains (Lindmark et al., J. Immunol. Meth. 62:1-13 (1983)). Protein G is
recommended for all mouse isotypes and for human y3 (Guss et al., EMBO .J. 5:15671575
(1986)). The matrix to which the affinity ligand is attached is most often agarose, but other
matrices are available. Mechanically stable matrices such as controlled pore glass or
poly(styrenedivinyl)benzene allow for faster flow rates and shorter processing times than can

be achieved with agarose. Where the antibody comprises a Cg3 domain, the Bakerbond
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ABX™ resin (J. T. Baker, Phillipsburg, N.J.) is useful for purification. Other techniques for
protein purification such as fractionation on an ion-exchange column, ethanol precipitation,
Reverse Phase HPLC, chromatography on silica, chromatography on heparin
SEPHAROSE™ chromatography on an anion or cation exchange resin (such as a
polyaspartic acid column), chromatofocusing, SDS-PAGE, and ammonium sulfate

precipitation are also available depending on the antibody to be recovered.

[0271] In general, various methodologies for preparing antibodies for use in research,
testing, and clinical are well-established in the art, consistent with the above-described
methodologies and/or as deemed appropriate by one skilled in the art for a particular antibody

of interest.

Selecting Biologically Active Antibodies
[0272] Antibodies produced as described above may be subjected to one or more
“biological activity” assays to select an antibody with beneficial properties from a therapeutic
perspective or selecting formulations and conditions that retain biological activity of the
antibody. The antibody may be tested tor its ability to bind the antigen against which it was
raised. For example, methods known in the art (such as ELISA, Western Blot, etc.) may be

used.

[0273] For example, for an anti-PDL1 antibody, the antigen binding properties of the
antibody can be evaluated in an assay that detects the ability to bind to PDL1. In some
embodiments, the binding of the antibody may be determined by saturation binding, ELISA;
and/or competition assays (e.g. RIA's), for example. Also, the antibody may be subjected to
other biological activity assays, e.g., in order to evaluate its effectiveness as a therapeutic.
Such assays are known in the art and depend on the target antigen and intended use for the
antibody. For example, the biological effects of PD-L1 blockade by the antibody can be
assessed in CD8+T cells, a lymphocytic choriomeningitis virus (LCMV) mouse model and/or

a syngeneic tumor model e.g., as described in US Patent 8,217,149.

[0274] To screen for antibodies which bind to a particular epitope on the antigen of
interest (e.g., those which block binding of the anti-PDL1 antibody of the example to PD-L1),
a routine cross-blocking assay such as that described in Antibodies, A Laboratory Manual,
Cold Spring Harbor Laboratory, Ed Harlow and David Lane (1988), can be performed.
Alternatively, epitope mapping, e.g. as described in Champe et al., J. Biol. Chem. 270:1388-
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1394 (1995), can be performed to determine whether the antibody binds an epitope of

interest.

V. Pharmaceutical Formudations

[6275] Therapeutic formulations of the antibodies used in accordance with the present
invention are prepared for storage by mixing an antibody having the desired degree of purity
with optional pharmaceutically acceptable carriers, excipients or stabilizers (Remington's
Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized
formulations or aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic
to recipients at the dosages and concentrations employed, and include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and
methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl or
benzyl alcohol; alkyl parabens such as methyl or propy! paraben; catechol; resorcinol,
cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than about 10 residues)
polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic
polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine,
histidine, arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates
including glucose, mannose, or dextrins; chelating agents such as EDTA,; sugars such as
sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal
complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as TWEEN™,
PLURONICS™ or polyethylene glycol (PEG).

[0276]  Lyophilized formulations adapted for subcutaneous administration are described
in US Pat No. 6,267,958 (Andya et al.). Such lyophilized formulations may be reconstituted
with a suitable diluent to a high protein concentration and the reconstituted formulation may

be administered subcutaneously to the mammal to be treated herein.

[0277]  Crystalized forms of the antibody or antibody are also contemplated. See, for
example, US 2002/0136719A1 (Shenoy ez al.).

[0278] The formulation herein may also contain more than one active compound as
necessary for the particular indication being treated, in some embodiments, those with
complementary activities that do not adversely affect each other. For example, it may be
desirable to further provide a cytotoxic agent; chemotherapeutic agent; immunosuppressive

agent; cytokine; cytokine antagonist or antibody; growth factor; hormone; integrin; integrin
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antagonist or antibody (e.g. an LFA-1 antibody such as efalizumab/RAPTIVA commercially
available from Genentech, or an alpha 4 integrin antibody such as natalizamab/TYSABRI®)
available from Biogen Idec/Elan Pharmaceuticals, Inc.); interferon class drug such as
IFN-beta-1a (REBIF® and AVONEX®) or IFN-beta-1b (BETASERON®); an oligopeptide
such a glatiramer acetate (COPAXONE®); a cytotoxic agent such as mitoxantrone
(NOVANTRONEP), methotrexate, cyclophosphamide, chlorambucil, or azathioprine;
intravenous immunoglobulin (gamma globulin); lymphocyte-depleting drug (e.g.,
mitoxantrone, cyclophosphamide, Campath, anti-CD4, or cladribine); non-
lymphocyte-depleting immunosuppressive drug (e.g., mycophenolate mofetil (MMF) or
cyclosporine); cholesterol-lowering drug of the “statin™ class; estradiol; testosterone;
hormone replacement therapy; drug that treats symptoms secondary or related to MS (e.g.,
spasticity, incontinence, pain, fatigue); a TNF inhibitor; disease-modifying anti-rheumatic
drug (DMARD), non-steroidal anti-inflammatory drug (NSAID); corticosteroid (¢.g.
methylprednisolone, prednisone, dexamethasone, or glucorticoid); levothyroxine; cyclosporin
A; somatastatin analogue; cytokine antagonist; anti-metabolite; immunosuppressive agent;
integrin antagonist or antibody (e.g. an LFA-1 antibody, such as efalizumab or an alpha 4
integrin antibody such as natalizumab); or another B-cell surface antagonist/antibody; etc in
the formulation. The type and effective amounts of such other agents depend, for example, on
the amount of antibody present in the formulation, the type of multiple sclerosis being
treated, and clinical parameters of the patients. These are generally used in the same dosages
and with administration routes as used hereinbefore or about from 1 to 99% of the heretofore

employed dosages.

[0279] The active ingredients may also be entrapped in microcapsules prepared, for
example, by coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes,
albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical Sciences 16th

edition, Osol, A. Ed. (1980).

[0280] Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic polymers
containing the antibody, which matrices are in the form of shaped articles, e.g. films, or

microcapsules. Examples of sustained-release matrices include polyesters, hydrogels (for
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example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat.
No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON
DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and

leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.

[0281] The formuiations to be used for in vivo administration must be sterile. This is

readily accomplished by filtration through sterile filtration membranes.

VI. Administration

{0282] In some embodiments the anti-PD-L1 antibody is administered intravenously,
intramuscularly, subcutaneously, topically, orally, transdermally, intraperitoneally,
intraorbitally, by implantation, by inhalation, intrathecally, intraventricularly, or intranasally.
An effective amount of the anti-PD-L1 antibody may be administered for prevention or
treatment of disease. The appropriate dosage of the anti-PD-L1 antibody may be determined
based on the type of disease to be treated, the type of anti-PD-L1 antibody, the severity and
course of the disease, the clinical condition of the individual, the individual’s clinical history

and response to the treatment, and the discretion of the attending physician.

[6283] As a general proposition, the therapeutically effective amount of the antibody
administered to human may be in the range of about 0.01 to about 50 mg/kg of patient body
weight whether by one or more administrations. In some embodiments, the antibody used is
about 0.01 to about 45 mg/kg, about 0.01 to about 40 mg/kg, about 0.01 to about 35 mg/kg,
about 0.01 to about 30 mg/kg, about 0.01 to about 25 mg/kg, about 0.01 to about 20 mg/kg,
about 0.01 to about 15 mg/kg, about 0.01 to about 10 mg/kg, about 0.01 to about S mg/kg, or
about 0.01 to about 1 mg/'kg administered daily, for example. In some embodiments, the
antibody is administered at 15 mg/kg. However, other dosage regimens may be useful. In
one embodiment, an anti-PDL1 antibody described herein is administered to a human at a
dose of about 100 rag, about 200 mg, about 300 mg, about 400 mg, about 500 mg, about 600
mg, about 700 mg, about 800 mg, about 900 mg, about 1000 mg, about 1100 mg, about 1200
mg, about 1300 mg or about 1400 mg on day | of 21-day cycles. The dose may be
administered as a single dose or as multiple doses (e.g., 2 or 3 doses), such as infusions. The
dose of the antibody administered in a combination treatment may be reduced as compared to
a single treatment. The progress of this therapy is easily monitored by conventional

techniques.
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[0284] In some embodiments, the methods may further comprise an additional therapy.
The additional therapy may be radiation therapy, surgery (e.g., lumpectomy and a
mastectomy ), chemotherapy, gene therapy, DNA therapy, viral therapy, RNA therapy,
immunotherapy, bone marrow transplantation, nanotherapy, monoclonal antibody therapy, or
a combination of the foregoing. The additional therapy may be in the form of adjuvant or
neoadjuvant therapy. In some embodiments, the additional therapy is the administration of
small molecule enzymatic inhibitor or anti-metastatic agent. In some embodiments, the
additional therapy is the administration of side-effect limiting agents (e.g., agents intended to
lessen the occuirence and/or severity of side effects of treatment, such as anti-nausea agents,
etc.). In some embodiments, the additional therapy is radiation therapy. In some
embodiments, the additional therapy is surgery. In some embodiments, the additional therapy
is a combination of radiation therapy and surgery. In some embodiments, the additional
therapy is gamma irradiation. In some embodiments, the additional therapy is therapy
targeting PI3K/AKT/mTOR pathway, HSP90 inhibitor, tubulin inhibitor, apoptosis inhibitor,
and/or chemopreventative agent. The additional therapy may be one or more of the

chemotherapeutic agents described herein.

Combination Therapies
[0285] In certain embodiments, the anti-PD-L1 antibody is administered in conjunction
with another anti-cancer agent or cancer therapy. “In conjunction with” refers to
administration of one treatment modality in addition to another treatment modality. As such,
“in conjunction with” refers to administration of one treatment modality before, during (such
as concurrently or simultaneously), or after administration of the other treatment modality to

the individual.

[0286] In some embodiments, the anti-PD-L.1 antibody may be administered in
conjunction with a chemotherapy or chemotherapeutic agent. In some embodiments, the anti-
PD-L1 antibody may be administered in conjunction with a radiation therapy or
radiotherapeutic agent. In some embodiments, the anti-PD-L1 antibody may be administered
in conjunction with a targeted therapy or targeted therapeutic agent. In some embodiments,
the anti-PD-L1 antibody may be administered in conjunction with an immunotherapy or

immunotherapeutic agent, for example a monoclonal antibody.

[0287] Without wishing to be bound to theory, it is thought that enhancing T cell
stimulation, by promoting an activating co-stimulatory molecule or by inhibiting a negative

co-stimulatory molecule, may promote tumor cell death thereby treating or delaying
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progression of cancer. In some embodiments, the anti-PD-L1 antibody may be administered
in conjunction with an agonist directed against an activating co-stimulatory molecule. In
some embodiments, an activating co-stimulatory molecule may include CD40, CD226,
CD28, 0X40, GITR, CD137, CD27, HVEM, or CD127. In some embodiments, the agonist
directed against an activating co-stimulatory molecule is an agonist antibody that binds to
CD40, CD226, CD28, 0X40, GITR, CD137, CD27, HVEM, or CD127. In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with an
antagonist directed against an inhibitory co-stimulatory molecule. In some embodiments, an
inhibitory co-stimulatory molecule may include CTLA-4 (also known as CD152), PD-1,
TIM-3, BTLA, VISTA, LAG-3, B7-H3, B7-H4, IDO, TIGIT, MICA/B, or arginase. In some
embodiments, the antagonist directed against an inhibitory co-stimulatory molecule is an
antagonist antibody that binds to CTLA-4, PD-1, TIM-3, BTLA, VISTA, LAG-3, B7-H3,
B7-H4, IDO, TIGIT, MICA/B, or arginase.

[0288]  In some embodiments, the anti-PD-L.1 antibody may be administered in
conjunction with an antagonist directed against CTLA-4 (also known as CD152), e.g., a
blocking antibody. In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with ipilimumab (also known as MDX-010, MDX-101, or Yervoy®). In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with
tremelimumab (also known as ticilimumab or CP-675,206). In some embodiments, the anti-
PD-L1 antibody may be administered in conjunction with an antagonist directed against B7-
H3 (also known as CD276), e.g., a blocking antibody. In some embodiments, the anti-PD-1.1
antibody may be administered in conjunction with MGA271. In some embodiments, the anti-
PD-L 1 antibody may be administered in conjunction with an antagonist directed against a
TGF beta, e.g., metelimumab (also known as CAT-192), fresolimumab (also known as
GC1008), or LY2157299.

[0289] In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with a treatment comprising adoptive transfer of a T cell (e.g., a cytotoxic T cell
or CTL) expressing a chimeric antigen receptor (CAR). In some embodiments, the anti-PD-
L1 antibody may be administered in conjunction with a treatment comprising adoptive
transfer of a T cell comprising a dominant-negative TGF beta receptor, e.g, a dominant-
negative TGF beta type I receptor. In some embodiments, the anti-PD-L1 antibody may be
administered in conjunction with a treatment comprising a HERCREEM protocol (see, e.g.,

Clinical Trials.gov Identifier NCT00889954).
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[0290] In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with an agonist directed against CD137 (also known as TNFRSF9, 4-1BB, or
[LA), e.g., an activating antibody. In some embodiments, the anti-PD-L1 antibody may be
administered in conjunction with urelumab (also known as BMS-663513). In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with an agonist
directed against CD40, e.g., an activating antibody. In some embodiments, the anti-PD-L1
antibody may be administered in conjunction with CP-870893. In some embodiments, the
anti-PD-L1 antibody may be administered in conjunction with an agonist directed against
0X40 (also known as CD134), e.g., an activating antibody. In some embodiments, the anti-
PD-L1 antibody may be administered in conjunction with an anti-OX40 antibody (e.g.,
AgonOX). In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with an agonist directed against CD27, e.g., an activating antibody. In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with CDX-1127.
In some embodiments, the anti-PD-L.1 antibody may be administered in conjunction with an
antagonist directed against indoleamine-2,3-dioxygenase (IDO). In some embodiments, with

the IDO antagonist is 1-methyl-D-tryptophan (also known as 1-D-MT).

[0291] In some embodiments, the anti-PD-L.1 antibody may be administered in
conjunction with an antibody-drug conjugate. In some embodiments, the antibody-drug
conjugate comprises mertansine or monomethyl auristatin E (MMAE). In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with and anti-
NaPi2b antibody-MMAE conjugate (also known as DNIBO600A or RG7599). In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with trastuzumab
emtansine (also known as T-DM 1, ado-trastuzumab emtansine, or KADCYLA®,
Genentech). In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with DMUCS5754A. In some embodiments, the anti-PD-L 1 antibody may be
administered in conjunction with an antibody-drug conjugate targeting the endothelin B

receptor (EDNBR), e.g., an antibody directed against EDNBR conjugated with MMAE.

[6292]  In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with an angiogenesis inhibitor. In some embodiments, the anti-PD-L1 antibody
may be administered in conjunction with an antibody directed against a VEGF, e.g., VEGF-
A. In some embodiments, the anti-PD-L1 antibody may be administered in conjunction with
bevacizumab (also known as AVASTIN®, Genentech). In some embodiments, the anti-PD-

L1 antibody may be administered in conjunction with an antibody directed against
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angiopoietin 2 (also known as Ang2). In some embodiments, the anti-PD-L1] antibody may

be administered in conjunction with MEDI3617.

[0293] In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with an antineoplastic agent. In some embodiments, the anti-PD-L1 antibody
may be administered in conjunction with an agent targeting CSF-1R (also known as M-CSFR
or CD115). In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with anti-CSF-1R (also known as IMC-CS4). In some embodiments, the anti-
PD-L1 antibody may be administered in conjunction with an interferon, for example
interferon alpha or interferon gamma. In some embodiments, the anti-PD-L1 antibody may
be administered in conjunction with Roferon-A (also known as recombinant Interferon alpha-
2a). In some embodiments, the anti-PD-L1 antibody may be administered in conjunction
with GM-CSF (also known as recombinant human granulocyte macrophage colony
stimulating factor, rhu GM-CSF, sargramostim, or Leukine®). In some embodiments, the
anti-PD-L 1 antibody may be administered in conjunction with IL-2 (also known as
aldesleukin or Proleukin®). In some embodiments, the anti-PD-L1 antibody may be
administered in conjunction with IL-12. In some embodiments, the anti-PD-L 1 antibody may
be administered in conjunction with an antibody targeting CD20. In some embodiments, the
antibody targeting CD20 is obinutuzumab (also known as GA101 or Gazyva®) or rituximab.
In some embodiments, the anti-PD-L1 antibody may be administered in conjunction with an

antibody targeting GITR. In some embodiments, the antibody targeting GITR is TRXS518.

10294] In some embodiments, the anti-PD-L.1 antibody may be administered in
conjunction with a cancer vaccine. In some embodiments, the cancer vaccine is a peptide
cancer vaccine, which in some embodiments is a personalized peptide vaccine. In some
embodiments the peptide cancer vaccine is a multivalent long peptide, a multi-peptide, a
peptide cocktail, a hybrid peptide, or a peptide-pulsed dendritic cell vaccine (see, e.g.,
Yamada et al., Cancer Sci, 104:14-21, 2013). In some embodiments, the anti-PD-L1
antibody may be administered in conjunction with an adjuvant. In some embodiments, the
anti-PD-L 1 antibody may be administered in conjunction with a treatment comprising a TLR
agonist, e.g., Poly-ICLC (also known as Hiltonol®), LPS, MPL, or CpG ODN. In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with tumor
necrosis factor (TNF) alpha. In some embodiments, the anti-PD-L 1 antibody may be
administered in conjunction with IL.-1. In some embodiments, the anti-PD-L1 antibody may

be administered in conjunction with HMGB1. In some embodiments, the anti-PD-L1
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antibody may be administered in conjunction with an ¥L-10 antagonist. In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with an IL-4
antagonist. In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with an IL-13 antagonist. In some embodiments, the anti-PD-L1 antibody may
be administered in conjunction with an HVEM antagonist. In some embodiments, the anti-
PD-L1 antibody may be administered in conjunction with an ICOS agonist, e.g., by
administration of 1COS-L, or an agonistic antibody directed against ICOS. In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with a treatment
targeting CX3CL1. In some embodiments, the anti-PD-1.1 antibody may be administered in
conjunction with a treatment targeting CXCL9. In some embodiments, the anti-PD-L1
antibody may be administered in conjunction with a treatment targeting CXCL10. In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with a treatment
targeting CCL5. In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with an LFA-1 or ICAM1 agonist. In some embodiments, the anti-PD-L1

antibody may be administered in conjunction with a Selectin agonist.

[0295] In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with a targeted therapy. In some embodiments, the anti-PD-L 1 antibody may be
administered in conjunction with an inhibitor of B-Raf. In some embodiments, the anti-PD-
L1 antibody may be administered in conjunction with vemurafenib (also known as
Zelboraf®). In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with dabrafenib (also known as Tafinlar®). In some embodiments, the anti-PD-
L1 antibody may be administered in conjunction with erlotinib (also known as Tarceva®). In
some embodiments, the anti-PD-L1 antibody may be administered in conjunction with an
inhibitor of a MEK, such as MEK 1 (also known as MAP2K1) or MEK2 (also known as
MAP2K2). In some embodiments, the anti-PD-L 1 antibody may be administered in
conjunction with cobimetinib (also known as GDC-0973 or XL.-518). In some embodiments,
the anti-PD-L1 antibody may be administered in conjunction with trametinib (also known as
Mekinist®). In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with an inhibitor of K-Ras. In some embodiments, the anti-PD-L1 antibody may
be administered in conjunction with an inhibitor of c-Met. In some embodiments, the anti-
PD-L1 antibody may be administered in conjunction with onartuzumab (also known as
MetMADb). In some embodiments, the anti-PD-1.1 antibody may be administered in

conjunction with an inhibitor of Alk. In some embodiments, the anti-PD-L1 antibody may be
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administered in conjunction with AF802 (also known as CH5424802 or alectinib). In some
embodiments, the anti-PD-L.1 antibody may be administered in conjunction with an inhibitor
of a phosphatidylinositol 3-kinase (PI3K). In some embodiments, the anti-PD-L1 antibody
may be administered in conjunction with BKM120. In some embodiments, the anti-PD-L1
antibody may be administered in conjunction with idelalisib (also known as GS-1101 or
CAL-101). In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with perifosine (also known as KRX-0401). In some embodiments, the anti-PD-
L1 antibody may be administered in conjunction with an inhibitor of an Akt. In some
embodiments, the anti-PD-L.1 antibody may be administered in conjunction with MK2206.
In some embodiments, the anti-PD-L1 antibody may be administered in conjunction with
GSK690693. In some embodiments, the anti-PD-1.1 antibody may be administered in
conjunction with GDC-0941. In some embodiments, the anti-PD-L1 antibody may be
administered in conjunction with an inhibitor of mTOR. In some embodiments, the anti-PD-
L1 antibody may be administered in conjunction with sirolimus (also known as rapamycin).
In some embodiments, the anti-PD-L1 antibody may be administered in conjunction with
temsirolimus (also known as CCI-779 or Torisel®). In some embodiments, the anti-PD-L1
antibody may be administered in conjunction with everolimus (also known as RAD001). In
some embodiments, the anti-PD-L1 antibody may be administered in conjunction with
ridaforolimus (also known as AP-23573, MK-8669, or deforolimus). In some embodiments,
the anti-PD-L1 antibody may be administered in conjunction with OSI-027. In some
embodiments, the anti-PD-L1 antibody may be administered in conjunction with AZD8055.
In some embodiments, the anti-PD-L1 antibody may be administered in conjunction with
INK128. In some embodiments, the anti-PD-L.1 antibody may be administered in
conjunction with a dual PI3K/mTOR inhibitor. In some embodiments, the anti-PD-L1
antibody may be administered in conjunction with X1.765. In some embodiments, the anti-
PD-L1 antibody may be administered in conjunction with GDC-0980. In some embodiments,
the anti-PD-L1 antibody may be administered in conjunction with BEZ235 (also known as
NVP-BEZ235). In some embodiments, the anti-PD-L1 antibody may be administered in
conjunction with BGT226. In some embodiments, the anti-PD-L1 antibody may be
administered in conjunction with GSK2126458. In some embodiments, the anti-PD-L1
antibody may be administered in conjunction with PF-04691502. In some embodiments, the
anti-PD-L1 antibody may be administered in conjunction with PF-05212384 (also known as

PKI1-587).
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VIL Kits and Articles of Manufacture
[0296] The invention further provides kits and articles of manufacture containing

materials useful for the treatment of cancer according to the methods described herein.

[0297] In some embodiments, the invention provides an of manufacture comprising,
packaged together, a pharmaceutical composition comprising an anti-PD-L1 antibody (or
antigen binding fragment thereof) and a pharmaceutically acceptable carrier, and a label
denoting that the anti-PD-L 1 antibody (or antigen binding fragment thereof) or
pharmaceutical composition is indicated for treating subjects with cancer having medium or
low methylation level at CpG1 in the PD-L1 promoter region or at one or more CpG sites in
intron 1 of the PD-L.1 gene in a sample containing cancer cells from the subject. In some
embodiments, the article of manufacture further comprises instructions for administering the
anti-PD-L.1 antibody (or antigen binding fragment thereof) or pharmaceutical composition to
a subject with cancer having medium or low methylation level at CpG1 in the PD-L1
promoter region or at one or more CpG sites in intron 1 of the PD-L1 gene in a sample

containing cancer cells from the subject.

[0298] In some embodiments, the invention provides an of manufacture comprising,
packaged together, a pharmaceutical composition comprising an anti-PD-L1 antibody (or
antigen binding fragment thereof) and a pharmaceutically acceptable carrier, and a label
denoting that administration of the anti-PD-L1 antibody (or antigen binding fragment
thereof) or pharmaceutical composition is based upon the patient having medium or low level
of methylation at CpGl in the PD-L1 promoter region or at one or more CpG sites in intron 1
of the PD-L1 gene in a sample containing cancer cells from the subject. In some
embodiments, the article of manufacture further comprises instructions for administering the
anti-PD-L1 antibody (or antigen binding fragment thereof) or pharmaceutical composition to
a subject with cancer having medium or low methylation level at CpG1 in the PD-L1
promoter region or at one or more CpG sites in intron 1 of the PD-L1 gene in a sample

containing cancer cells from the subject.

[0299] In some embodiments, the invention provides an of manufacture comprising,
packaged together, a pharmaceutical composition comprising an anti-PD-L1 antibody (or
antigen binding fragment thereof) and a pharmaceutically acceptable carrier, and a label
denoting that anti-PD-L1 antibody (or antigen binding fragment thereot) or phasmaceutical
composition is administered to a selected patient, wherein the subject has been found to have

medium or low level of methylation at CpG1 in the PD-L1 promoter region or at one or more
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CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from the subject.
In some embodiments, the article of manufacture further comprises instructions for
administering the anti-PD-L 1 antibody (or antigen binding fragment thereof) or
pharmaceutical composition to a subject with cancer having medium or low methylation level
at CpG1 in the PD-L1 promoter region or at one or more CpG sites in intron 1 of the PD-L1

gene in a sample containing cancer cells from the subject.

[6300] In some embodiments, the invention provides a kit comprising reagents for
measuring methylation level at CpG1 in the PD-L1 promoter region and/or at one or more
CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from the subject
and instructions for classifying the subject as having medium or low methylation level at
CpGl in the PD-L1 promoter region and/or at one or more CpG sites in intron 1 of the PD-L1
gene. In certain embodiments, the kit further comprises an anti-PD-L1 antibody, and
instructions for administering the anti-PD-L1 antibody to the subject if the subject has
medium or low methylation level at CpG1 in the PD-1.1 promoter region and/or at one or

more CpG sites in intron 1 of the PD-L1 gene.

[0301] In some embodiments of any of the kits or articles of manufacture described
herein, the subject has been found to have medium or low level of methylation at CpG1 in the
PD-L1 promoter region and at one or more CpG sites in intron 1 of the PD-L1 gene in a

sample containing cancer cells from the subject.

[0302] In some embodiments of any of the kits or articles of manufacture described
herein, the label denotes that the degree of methylation at CpGl in the PD-L1 promoter
region or at one or more CpG sites in intron 1 of the PD-L1 is determined by bisulfite DNA
sequencing, In some embodiments of any of the kits or articles of manufacture described
herein, the label denotes that the degree of methylation at CpG1 in the PD-L1 promoter
region or at one or more CpG sites in intron 1 of the PD-L1 is determined by bisulfite next
generation sequencing. In some embodiments of any of the kits or articles of manufacture
described herein, the label denotes that the degree of methylation at CpG1 in the PD-L1
promoter region or at one or more CpG sites in intron 1 of the PD-L1 is determined using a

methylation chip array (such as the INFINIUM® HumanMethylation450 BeadChip array).

{0303] In some embodiments, the kits or articles of manufacture provided herein include
reagents for detecting immune cell infiltration in a sample containing cancer cells from the

subject.
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[0304] In some embodiments the reagents include one or more of the following: an anti-
CD16 antibody, an anti-CD4 antibody, an anti-CD3 antibody, an anti-CDS56 antibody, an anti-
CD45 antibody, an anti-CD68 antibody, an anti-CD20 antibody, an anti-CD163 antibody, or
anti-CD8 antibody. In some embodiments, the reagent is an anti-CD8 antibody. In some
embodiments, the kits or articles of manutfacture provided herein further comprise
instructions for performing an immunohistochemical assay (including, but not limited to,
western blot, ELISA, or flow cytometry) in order to detect immune cell infiltration in a
sample containing cancer cells from the subject. In some embodiments, the kits or articles of
manufacture provided herein further comprise instructions for performing a gene expression
analysis assay, including, but not limited to quantitative PCR (qPCR), qRT-PCR,
transcriptome profiling (such as RNAseq), microarray analyses, next generation sequencing,

etc.

[0305] In some embodiments of any of the kits or articles of manufacture provided
herein, the cancer is breast cancer, lung cancer, or skin cancer, including metastatic forms of
those cancers. In certain embodiments, the breast cancer is breast carcinoma. In some
embodiments, lung cancer is small cell lung cancer, non-small cell lung cancer,
adenocarcinoma of the lung, or squamous cell carcinoma of the lung. In certain embodiments,
the skin cancer is melanoma, superficial spreading melanoma, lentigo maligna melanoma,

acral lentiginous melanomas, nodular melanomas, or skin carcinoma.

[0306] In some embodiments of any of the kits or articles of manufacture, the anti-PD-L1
antibody (or antigen binding fragment thereof) included in the kit or article of manufacture is
an anti-PD-L1 anitibody described herein. In some embodiments of any of the kits or articles
of manufacture, the anti-PD-L1 antibody (or antigen binding fragment thereof) is selected
from the group consisting of YW243.55.870, MPDL3280A, MDX-1105, and MEDI4736.
Other exemplary anti-PD-L1 antibodies (or antigen binding fragments thereof) that can be
included in the articles of manufacture provided herein, or included in the articles of
manufacture or kits provided herein, are described in WO 2010/077634, WO 2007/005874,
WO 2011/066389, and US 2013/034559, each of which is incorporated herein by reference in

its entirety.

[0307] Typically, a kit or article of manufacture comprises a container and a label or
package insert on or associated with the container. Suitable containers include, for example,
bottles, vials, syringes, etc. The containers may be formed from a variety of materials such as

glass or plastic. The container holds or contains the anti-PD-L.1 antibody (or antigen binding
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fragment thereof) or the pharmaceutical composition effective for treating cancer and may
have a sterile access port (for example the container may be an intravenous solution bag or a
vial having a stopper pierceable by a hypodermic injection needle). At least one active agent

in the composition is an anti-PD-L1 antibody

[0308] The label or package insert indicates that the composition is used for treating
cancer in a patient suffering therefrom with specific guidance regarding dosing amounts and
intervals of antibody and any other drug being provided. The article of manufacture may
further comprise a second container comprising a pharmaceutically acceptable diluent buffer,
such as bacteriostatic water for injection (BWFI), phosphate-buffered saline, Ringer's
solution and dextrose solution. The article of manufacture may further include other materials
desirable from a commercial and user standpoint, including other buffers, diluents, filters,

needles, and syringes.

[0309] Optionally, the article of manufacture herein further comprises a container
comprising an agent other than the antibody for treatment and further comprising instructions
on treating the patient with such agent, such agent being, e.g., a chemotherapeutic agent (such
as a chemotherpeutic agent described elsewhere herein), a cytotoxic agent (such as a

cytotoxic agent described elsewhere herein), etc.

[0310] Further details of the invention are illustrated by the following non-limiting
Examples. The disclosures of all citations in the specification are expressly incorporated

herein by reference.

EXAMPLES

[0311] The examples, which are intended to be purely exemplary of the invention and
should therefore not be considered to limit the invention in any way, also describe and detail
aspects and embodiments of the invention discussed above. The foregoing examples and

detailed description are offered by way of illustration and not by way of limitation.

Example 1: Materials and Methods

[0312] The following materials and methods were used in Example 2 below.

Cell Lines and Culture Conditions
[0313] NSCLC cell lines were procured from American Type Cell Culture (ATCC) or

academic sources and cultured in RPMI 1640 medium supplemented with 10% fetal bovine
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serum (FBS) and 2 mM L-glutamine. Cells were detached for splitting and/or experimental
analysis following a PBS wash and incubation with Accutase detachment medium (Sigma).
Cells were treated with 0.1 mM trichostatin A (“TSA,” Sigma) and/or 1 ng/mL interferon
gamma (IFNy) for 24 hours and 1 mM 5-azacitidine-dC (5-aza-dC, Sigma), for 3 days qd

(i.e., once a day) or 6 days q2d (i.e., every other day).

Tumor Samples
[0314] Archival tumor specimens from NSCLC patients were procured from IRB-
approved vendor collections from The MT Group, Cureline, Inc, Cambridge BioSource,

Tristar Technology Group LLC, or ClinPath Advisors.

DNA/RNA Analysis
[0315] Buffer RLT Plus (Qiagen) was used to lyse the cells for RNA and DNA extraction
from the same lysate using the AllPrep DNA/RNA Mini Kit (Qiagen). RNA expression was
analyzed by microarray on the GeneChip Human Genome U133 Plus 2.0 Array (Affymetrix)
by Asuragen, Inc, and by gPCR using TaqgMan Gene Expression Assays (Life Technologies).
Data was analyzed using Genomics Suite (Partek), Spotfire (TIBCO), IMP (SAS), and IPA
(Ingenuity). DNA was analyzed on the INFINJUM® HumanMethylation450 BeadChip
(Hllumina). DNA was bisulfite-modified using the Zymo DNA Gold Methylation kit (Zymo
Research) and amplified with bisulfite specific sequencing primers targeting the CD274
promoter region. PCR products were TA-subcloned and sequenced using standard methods

(ABI). ABI sequence files were analyzed using BIQ Analyzer software (C. Bock).

Protein Analysis
[0316]  Protein lysates were generated using Cell Extraction Buffer (Life Technologies),
supplemented with SigmaFAST Protease Inhibitor Tablets (Sigma) and Phosphatase Inhibitor
Cocktail 1 and 2 (Sigma). Lysates centrifuged at 20,000 x g for 10 minutes at 4°C, and the
supernatants were then removed for analysis by Western Blot (WB). Samples were treated
with NuPage Novex LDS and SRA Buffers (Life Technologies) and loaded onto a Bis-Tris
Gel (Life Technologies) alongside SeeBlue Plus2 molecular weight standard (Life
Technologies). Gels were transferred to nitrocellulose membranes using the iBlot system
(Life Technologies) and then blocked with Odyssey Blocking Buffer (LI-COR) for 1 hour at
room temperature. Gels were stained with antibodies against human PD-L1 (in-house), -
actin (Sigma); p/t STATI, p-STAT3-Y705, p-STAT3-S727, and t-STAT3 (all Cell Signaling)
diluted in Odyssey Blocking Buffer + 0.01% Tween-20. Primary antibodies were detected
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secondary antibodies from LI-COR in Odyssey Blocking Buffer + 0.01% Tween-20 +
0.001% SDS and analyzed on the Odyssey CLx system (LI-COR).

[6317] For FACS analysis, cells were detached then washed twice in FBS Staining Buffer
(BD Biosciences). Cells were then stained with either PE-conjugated anti-human PD-L1 or
isotype control (BD Biosciences) and then washed and analyzed on the FACSCanto I

Analyzer (BD Biosciences).

[0318] Immunohistochemistry (IHC) analyses were performed as described in Herbst et
al. (2014) Nature 515, 563-574.

Chromatin Immunoprecipitation (ChIP, Active Motif)
[0319] NSCLC cell lines were grown to the proper confluency, and treated cells were
fixed with 1% formaldehyde for 15 min and quenched with 0.125 M glycine. Chromatin was
1solated by the addition of lysis buffer and disruption with a Dounce homogenizer. Lysates
were sonicated, and the DNA was sheared to an average length of 300-500 bp. Genomic
DNA (Input) was prepared by treating aliquots of chromatin with RNase, proteinase K, and
heat for de-crosslinking. Treatment was followed by ethanol precipitation. Pellets of
genomic DNA were resuspended and the resulting DNA was quantified on a NanoDrop
spectrophotometer. Extrapolation to the original chromatin volume allowed quantitation of

the total chromatin yield.

{0320] An aliquot of chromatin (30 ug) was pre-cleared with protein A agarose beads
(Invitrogen). Genomic DNA regions of interest were isolated using 4 pg antibody against
STAT]1 (Santa Cruz, cat # sc-345) and STAT3 (Santa Cruz, sc-482). Complexes were
washed, eluted from the beads with SDS buffer, and subjected to RNase and proteinase K
treatment. Crosslinks were reversed by incubation overnight at 65°C, and chromatin-
immuniprecipitated (ChIP) DNA was purified by phenol-chloroform extraction and ethanol
precipitation.
[0321] The quality of ChIP enrichment was assayed by qPCR using primers against
candidate STAT1 and STAT3 control sites. qPCR reactions were carried out in triplicate
using SYBR Green Supermix (Bio-Rad). The resulting signals were normalized for primer
efficiency by carrying out gPCR for each primer pair using input DNA.

ChIP Sequencing ([llumina, Active Motif)
[0322] Ilfumina sequencing libraries were prepared from the ChIP and Input DNAs by

the standard consecutive enzymatic steps of end-polishing, dA-addition, and adaptor ligation.
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After a final PCR amplification step, the resulting DNA libraries were quantified and
sequenced on HiSeq 2500 or NexSeq 500. Sequences (50 nt reads, single end or 75 nt reads,
single end) were aligned to the human genome (hgl19) using the BWA algorithm. Aligned
sequences were each extended in silico at their 3’-ends to a length of 200 bp, i.e., the average
genomic fragment length in the size-selected library, and assigned to 32-nt bins along the
genome. The resulting histograms (genomic “signal maps™) were stored in bigWig files.
Peak locations were determined using the MACS algorithm (v1.4.2.) with a cutoff of pvalue
= 1x107. Signal maps and peak locations were used as input data to Active Motifs
proprietary analysis program, which creates Excel tables containing detailed information on

sample comparison, peak metrics, peak locations and gene annotations.

Bisulfite Next Generation Sequencing (Bisulfite NGS, Active Motif)
[0323] NSCLC cell lines analyzed by ChIP-Seq were also analyzed via Bisulfite Next
Generation Sequencing (NGS) for methylation status of the PD-L1 Promoter. PCR primers
to the target regions (plus strand) were designed with the MethPrimer software (world-wide-
web.urogene.org/cgi-bin/methprimer/methprimer.cgi). Primers were used to amplify the
target regions from bisulfite converted genomic DNA. For each of the 6 samples,
approximately equal amounts of the 9 PCR products were pooled, concatemerized, sonicated
to an average fragment length of 150-300 base pairs, and processed into standard, barcoded
Hlumina sequencing libraries . The IHlumina sequencing libraries were sequenced in NextSeq
500. Sequencing reads were analyzed using the bismark alignment program (v 0.7.7) {world-
wide-web.bioinformatics.babraham ac.uk/projects/bismark/). The human chré and chr9 (hg19
assembly) were used as reference sequences. Bismark alignment reports are compiled in the
file “2674Genentech bismark reports.xlsx”. Between 5.1 and 7.4 million reads were analyzed

per sample.

Example 2: Analysis of PD-LI Methylation and Expression

[0324] RNA and DNA were extracted from 91 NSCLC cell lines and tested for PD-L1
expression levels (RNA-seq, log2-count) and promoter methylation (INFINIUM® Array).
Two of the five CpG sites (i.e., CpG1 — CpGS5) showed differential methylation patterns that
inversely correlated with PD-L1 RNA expression. See FIG. 1. The first CpG site, i.e., CpGl,
shown in FIG. 1 as the CpG site furthest to the left, was found in the predicted PD-L1
promoter site upstream of the TSS. The second CpG site, i.e., CpGS5, shown in FIG. 1 as the
CpG site furthest to the right, was located within intron 1. A heat map of each of CpGs 1-5

95



WO 2016/196381 PCT/US2016/034856

average beta value was plotted with respect to their location in CD274 transcript

NM._ 014143, with their accompanying expression heat map situated to the right of the PD-L1
promoter map at locus 9p24.1. FIG. 1 shows the PD-L1 promoter region expression and
methylation heat maps for each cell line tested. The heat maps were sorted by PD-L1 RNA
expression, high (red) to low (green). Cell lines with high PD-L.1 expression were found low

methylation (blue).

[0325] Tumor data from The Cancer Genome Atlas (TCGA 3.0) was analyzed to further
study at the association between PD-L1 expression (RNA-seq, log2-count) versus DNA
methylation (INFINIUM® Array, avg m-value CpG1 & CpGS5). Tumors from four
collections were included: lung adenocarcinoma (LUAD), lung squamous cell carcinoma
(LUSC), breast cancer (BRCA) and skin carcinoma (SKCM). Inverse correlations between
RNA expression and methylation were also seen in these patient tumor analyses: LUAD = -
0.33, LUSC =-0.38, BRCA =-0.4, and SKCM = -0.25. The tumor samples were further sub-
grouped and colored by CD8A expression (RNA-seq, median cutofY) in order to further parse
PD-L1 expression by the amount of immune infiltrate in each tumor. Tumors with higher
CDB8A expression tended to also have higher PD-L1 expression and lower PD-L1 promoter
methylation. See FIGS. 2A (lung adenccarcinoma), 2B (lung squamous cell carcinoma), 2C

(breast cancer) and 2D (skin carcinoma).

[0326] A select number of NSCLC cell lines tested for PD-L.1 expression levels and
promoter methylation (see FIG. 1) were analyzed further to investigate the relationship
between PD-L.1 promoter methylation and PD-L 1 expression in viiro. The cell lines chosen
for further analysis were selected based on the average methylation levels at CpG1 and
CpGS5. Cell lines H661, LXFL529 and A427 were classified as having high average
methylation levels at CpG1 and CpGS; cell lines H2073 and H322T were classified as having
medium average methylation levels at CpG1 and CpGS; and cell line H1993 was classified as

having low average methylation levels at Cp(G1 and CpGS5.

[0327] Cells from each of the cell lines were exposed to one of five conditions: (1) no
treatment; (2) treatment with 1 mM 5-azacitidine-dC (5-aza-dC, a DNA demethylation
agent); (3) treatment with 0.1 mM trichostatin A (TSA, a class I and class I mammalian
histone deacetylase), (4) treatment with 1 ng/mL interferon gamma (IFNg); or (5) treatment
with a combination of 5-aza-dC, TSA, and IFNg. PD-L1 RNA expression was then
measured by qRT-PCR. As shown in FIG. 3, PD-L1 RNA expression increased in H661,
LXFLS29, A427, and H322T following 3 days of S-aza-dC treatment. Only H322T

96



WO 2016/196381 PCT/US2016/034856

demonstrated an increase in PD-L1 RNA expression following TSA treatment. Treatment
with the combination of 5-aza-dC, TSA, and IFNg resulted in increased PD-L1 expression in
all lines except, H1993 (i.e., the cell line having low average methylation levels at CpG1l and

CpGS5). H1933 already demonstrated a high level of baseline PD-L1 expression.

[0328]  Four cell lines, i.e., A427 (in which CpG1 and CpGS5 have a high level of
methylation); H322T (in which CpG1 and CpGS5 have a medium level of methylation, and in
which PD-L1 expression is inducible by treatment with IFNg; H292 (in which CpG1 and
CpGS5 have a low level of methylation); and H358 (in which CpG1 and CpGS have a low
level of methylation) were selected to use in experiments to further investigate the
relationship of PD-L1 RNA and protein expression in the presence and absence I[I'Ng. When
stimulated with IFNg, A427, H322T, H292, and H358 showed increases in PD-L1 RNA
induction, irrespective of their original basal expression. See FIG. 4A. A427 and H292,
which express PD-L1 RNA at low levels in the absence of IFNg, showed variable responses
to IFNg stimulation with A427 remaining low (at 0.012 2P while H292 showing increased
RNA levels (at 0.102 2°%) | The greatest change in PD-L1 RNA expression was observed in
H322T line, increased from 0.018 to 1.356 27 “ The H358 cell line, which already showed
high levels of baseline PD-L1 expression and low methylation level at CpG1 and CpGS,

showed no significant changes to its RNA expression following stimulation.

[0329] PD-L1 protein expression loosely correlated with RNA expresston in this subset
of cell lines, both at baseline and following IFNg stimulation. A427 still showed almost no
expression above background by FACS with a normalized Median Fluorescence Intensity
(nMEFT) of 20. H322T also showed low level of PD-L1 expression (nMFI of 107). See FIG.
4A. H292 showed significantly higher protein expression with an nMFI of 1580, and H358
demonstrated the highest baseline expression (nMFI of 4204). All four cell lines showed
increased surface PD-L1 protein levels following IFNg treatment. In the A427 cell line, PD-
L1 protein expression remained low. In the H292 and H358 cell lines, PD-L1 protein
expression increased 3-4 fold, and in H322T, PD-L1 protein expression increased more than
48-fold as compared to baseline levels. Comparatively, PD-1.1 protein levels iq A427
following IFNg treatment increased to pre-treatment levels seen in H322T. IFNg treatment in
H322T following showed that PD-L1 protein expression is highly inducible. As discussed
above, baseline levels of PD-L1 protein in H322T were low. By contrast, PD-L1 protein
levels in H322T following IENg treatment were comparable to PD-L1 protein levels in H292
and H338 following IFNg treatment.
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{0330] Next, western blots were performed to determine whether the IFNg/JAK/STAT
signaling pathway plays a role in the IFNg-mediated induction of PD-L1 transcript and
protein levels in A427, H322T, H292, and H358. Briefly, cells from A427, H322T, H292,
and H358 were either (a) untreated; (b) treated with IFNg for 30 minutes; or (c) treated with
IFNg for 24 hours. The cells were then processed into protein lysates and run out on gels,
blotted and probed with the following antibodies: (1) anti-phospho-STATI; (2) anti-total-
STAT1: (3) anti-phospho-STAT3-Y70S, (4) anti-phospho-STAT3-S727, (5) anti-total-
STATS3; and (6) B-actin (loading control). All four cell line showed robust p-STAT1
activation with following IFNg stimulation, with basal p-STAT1 only observed in H358. See
FIG. 4B. p-STAT3-Y70S, the initial activation site for STAT3, was constitutively activated
in H292 (following 30min IFNg treatment) and H358, but lost in H358 by 24hrs following
IFNg stimulation. STAT3 was further activated by the mTOR and MAPK pathways at S727.
Activation of the JAK/STAT signaling pathway was observed in all cell lines by 24hrs,
except in H358 cells, which did not show p-STAT3-8727 activation before and after
stimulation at both early and late timepoints. These results show that the JAK/STAT
pathways (including the STAT1 pathway) are active in all four cell lines tested.

[0331]  Next, the relationship between PD-L1 promoter methylation and the
IFNg/JAK/STAT pathway was investigated in A427 and H358 using siRNA. As noted above,
CpGl and CpGS had low levels of methylation in A427, and A427 showed low to no PD-L/1
protein expression at baseline and following IFNg stimulation. By contrast, CpG1 and CpG5
had low levels of methylation in H358, and H358 showed high PD-L1 protein expression at
baseline, which increased following IFNg stimulation. In order to determine which STAT
was most crucial for PD-L1 expression in the context of methylation, cells from each cell line
were dosed with (1) no siRNA; (2) Scrambled control; (3) siSTAT1; (4) siSTAT3; (5) [FNg,
or (6) siSTATI, siSTAT3, and IFNg.

[0332] A427 showed no PD-L1 expression regardless of treatment, despite strong
induction of activated STAT1 and STAT3 following stimulation with IFNg. See FIG. 4C.
Unmethylated H358 cells showed basal constitutive PD-L1 expression that was further
induced with I[FNg stimulation. siSTAT3 further reduced PD-L1 basal expression. Both
siSTATI and siSTAT3 knocked down PD-L1 expression close to baseline, whereas the
combination of IFNg, and both siRNA showed the least amount of PD-1.1 expression, despite
the simultaneous stimulation with the siRNA interference. These results show that

methylation of the PD-L1 promoter blocked PD-L 1 expression despite IFNg/JAK/STAT! or
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IFNg/JAK /STATS3 activation. These results also show that STAT1 and STAT3 are both
needed for IFNg-stimulated PD-L 1 expression and STAT3 also appears to be partially

necessary for PD-L1 basal expression.

[6333]  Next, bisulfite-sequencing data were superimposed onto maps of possible CpG
methylation sites for peripheral blood mononuclear cell (PBMC) subsets, immortalized
normal lung cell lines, and NSCLC lung lines representative of all three PD-L1 promoter
methylation categories (i.¢., high, medium, and low methylation levels). In FIGS. 5A and
5B, the Mut2/Cpg1 and Mut7/CpGS are boxed in red. Little to no methylation was seen in
the various PBMC subsets that could be found as immune infiltrate in patient tumors. See
F1G. SA. Normal lung cell lines also showed no methylation at these sites. See FIG. 5A and
SB. Cell lines H358 and H1993, which expressed PD-L1 at high levels, showed no
methylation at CpG1 and 5. See FIG. 5B. Cell lines H322T and H2073, which showed low,
but inducible baseline PD-L1 expression, demonstrated partial methylation at both Cp@G sites.
See F1G. 5B. A427, which was shown have low baseline PD-L1 expression, exhibited high
levels of methylation at CpG1l and CpGS. As little to no methylation was seem at CpG1 and
CpG5 in PBMC subsets and normal liver cell lines, methylation at the PD-L.1 promoter
region that is detected in a patient’s whole tumor sample should therefore predominately arise

from the tumor cells, and not from any other cellular subset in the sample.

{0334] NSCLC cell lines from the Cancer Genome Project (CGP) were used to create a
scatter plot directly comparing smoothened CpG1 and CpGS methylation (M-value) on the X
axis and PD-L1 expression (RNA-seq, Log2-count) on the Y axis. As shown in FIG. 6A, the
data have a highly inversely correlated relationship, with a Pearson’s correlation of -0.7. PD-
L1 baseline expression in these cell lines is highly affected by the level of promoter
methylation. The CGP cell lines analyzed in FIG. 6A were then categorized into three
methylation groups: (1) low (i.e., low to no methylation at both CpG1 and CpGS5), (2)
intermediate (i.e., CpG1 or CpGS5 site methylated), or (3) high (CpG1 and CpGS both
methylated). These groups were plotted on the X axis, with basal PD-L1 expression by
RNA-seq plotted on the Y and median expression shown for each group. ANOVA analysis
showed high statistical relevance for each group, upon PD-L1 expression. Group (1) (i.e,,
low) had the highest median PD-L1 expression, with Group (2) (i.e., intermediate) and Group
(3) (i.e., high) methylation groups showing lower median PD-L1 expression. See FIG. 6B.

These data show that basal PD-L1 expression is inversely regulated by the level of promoter
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methylation at a either CpG1 or Cpg5, but also by the number of CpG sites that are
methylated.

[0335] The cell lines in the CPG NSCLC cell line panel were then treated with 5-aza-dC
in order to the effect global demethylation would have on PD-L1 expression in a dataset with
a larger number of cell lines. PD-1.1 expression was significantly induced. Only Group (3)
(i.e., high) cell lines showed significant induction of methylation-suppressed PD-L1
expression. See FIG. 6C. Additionally, two cell lines in this panel are known to have been
raised from two separate samples from one patient, H1993 (low) and H2073 (intermediate).
H1993 showed no significant changes in PD-L1 expression following 5-aza-dC treatment,
whereas H2073 showed significant PD-L1 expression induction following demethylation of
the PD-L1 promoter. See FIG. 6D. These results demonstrate that PD-L 1 methylation could
be a driving factor influencing PD-L.1 expression, as different cell lines with dissimilar

patterns of methylation at CpG1 and CpG5 have originated from the same patient.

[0336] Adaptive immunity is the process by which immune infiltrate can activate and
upregulate immune checkpoint proteins, such as PD-L1, in a tumor by the release of IFNg
and other factors from activated T cells. The results of the experiments described above
suggest that this PD-L1 activation is blocked in cell lines having a high level of methylation
at CpG1 and/or CpGS. A collection of human NSCLC tumor samples were analyzed to
detect activated T cell infiltration (CD8BA gene expression, Fluidigm) and tumor cell PD-L1
promoter methylation at CpGS (also refered to as mut7). As shown in FIGS. 7A and 7B,
only highly infiltrated tumor samples with low CpGS5/mut7 methylation showed high PD-L.1
tumor cell expression by both IHC (protein, see FIG. 7A) and by qRT-PCR (RNA, see FIG.
7B). Low or non-infiltrated tumors or tumors with high CpG5 methylation all showed low
PD-L.1 protein and RNA expression. Tumor cell PD-L1 upregulation by the infiltration of
activated T cells is still blocked by promoter methylation at CpGS in these NSCLC patient

tumor samples.

[0337]  Next, experiments were performed to determine whether CpG methylation at
CpGl and CpGS5 can physically block binding of STAT1 and/or STAT3 to the PD-L1
promoter region (CpG1) and Intron 1 (CpGS). There are two known STAT Binding Motifs
in close proximity to CpG1 in the PD-L1 promoter. The A427 (i.e., methylated) and H358
(i.e., unmethylated) cell lines described above were grown almost to confluence and then
stimulated with either a control buffer or IFNy, as described above. In the following

morning, the cells were split into two aliquots, the first for use in bisulfite sequencing, and
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the second for use in ChiP-Seq to assess STAT1 and STAT3 binding. Bisulfite sequencing
confirmed the methylation status for both cell lines and a differential binding pattern was

observed between the two cell lines, as represented by the significant peaks analysis by
MACS Peak Calling.

[0338] The results of the ChIP-Seq experiments are shown in FIG. 8 as .bed files
displayed in the IgV Integrated Genomics Viewer (Broad Institute). In FI1G. 8, the top bed
file contains the coordinates of the CpG's found in the PD-L1 promoter region and Intronl.
CpG1 and CpGS are labeled. The second bed file contains the coordinates of the known
STAT Binding Motifs in the PD-L1 promoter region. The third bed file contains Hg19
sequence and gene structure for PD-L1/CD274. The 4"-11th bed files (numbered 1-8) are the
MACS significant binding files, generated downstream from our ChIP-Seq experiment with
STAT1 and STAT3 in the NSCLC cell lines A427 and H358.

[0339] Methylated A427 cell lines showed no binding of either STAT protein, with or
without IFNy stimulation. See Table 4. Such results indicate that methylation of CpG1, and
possibly CpGS, in A427 completely blocks binding of STAT! and STAT3 to the STAT
Binding Motifs near CpG1 in the PD-L1 promoter. Unstimulated H358 showed no binding
by STATI, but STAT1 was shown to bind the PD-L1 promoter following IFNy stimulation.
See Table 4. H358 cell lines were bound by STAT3 regardless of stimulation. See Table 4.
As shown earlier, H358 already have a very high basal level of PD-L1 RNA expression and
these results suggest that the STAT3 transcription factor might be the driver of the high level

of basal PD-L1 expression in this cell line.

Table 4: Binging of STAT! and STAT3 near CpG1 in the PD-L1 promoter

Control
IFNy
Control
IFNy
Control STAT1 | NO
IFNy STAT1 | YES
Control STAT3 | YES
IFNy STAT3 | YES
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[0340] The preceding Examples are offered for illustrative purposes only, and are not
intended to limit the scope of the present invention in any way. Various modifications of the
invention in addition to those shown and described herein will become apparent to those
skilled in the art from the foregoing description and fall within the scope of the appended

claims.
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CLAIMS

What is claimed is:

1. A method of treating cancer in a subject comprising administering to the subject an
effective amount of an anti-PD-L1 antibody, wherein treatment is based upon the subject
having medium or low level of methylation at CpG1 in the PD-L1 promoter region and/or at
one or more CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from

the subject.

2. A method of treating cancer in a subject provided that the subject has been found to
have medium or low level of methylation at CpG1 in the PD-L1 promoter region and/or at
one or more CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from
the subject, the treatment comprising administering an effective amount of an anti-PD-L1

antibody to the subject.

3. A method of treating cancer, comprising:

(a) selecting a subject having cancer, wherein said subject has medium or low level of
methylation at CpG1 in the PD-L1 promoter region and/or at one or more CpG sites in intron
1 of the PD-L1 gene in a sample containing cancer cells from the subject; and
(b) administering to the subject selected in step a) an effective amount of an anti-PD-

L1 antibody.

4. A method of predicting whether a subject with cancer is likely respond to treatment
with an anti-PD-L1 antibody comprising measuring methylation level at CpG1 in the PD-L1
promoter region and/or at one or more CpG sites in intron 1 of the PD-L.1 gene in a sample
containing cancer cells from the subject, wherein medium or low level of methylation at
CpG1 in the PD-L1 promoter region or at one or more CpG sites in intron 1 of the PD-L1

gene in the sample indicates the subject is likely to respond to the treatment.

5. A method of treating cancer in a subject comprising:
(a) measuring methylation level at CpG1 in the PD-L1 promoter region and/or at one
or more CpG sites in intron 1 of the PD-L1 gene in a sample containing cancer cells from the

subject; and,
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(b) administering an effective amount of an anti-PD-L1 antibody to the subject who
has been determined to have a medium or low level of methylation at CpG1 in the PD-L1
promoter region or at one or more CpG sites in intron 1 of the PD-L1 gene, thereby treating

cancer in the subject.

6. A method of identifying a subject with cancer likely to respond to anti-PD-L1
antibody treatment comprising:

(a) assessing methylation at CpG1 in the PD-L1 promoter region and/or at one or
more CpG sites in intron 1 of the PD-1.1 gene in a sample containing cancer cells from the
subject; and

(b) identifying the subject having medium or low level of methylation at CpGl in the
PD-L1 promoter region and/or at one or more CpG sites in intron 1 of the PD-L1 gene in the

sample.

7. The method of claim 6, further comprising administering an effective amount of an

anti-PD-L1 antibody to the subject.

8. The method of any one of claims 1-7, wherein the subject has medium or low level of
methylation at CpG1 in the PD-L1 promoter region or at one or more CpG sites in intron 1 of
the PD-L1 gene.

9. The method of any one of claims 1-7, wherein the subject has medium or low level of
methylation at CpG1 in the PD-L1 promoter region and at one or more CpG sites in intron 1

of the PD-L1 gene.

10.  The method of any one of claims 1-9, wherein the methylation level is determined by

bisulfite sequencing,

11, The method of claim 9, wherein medium level of methylation is between about 20%

to about 40% methylation.

12.  The method of claim 10 or 11, wherein low level of methylation is less than about

20% methylation.
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13.  The method of any one of claims 1-9, wherein the methylation level is determined by

bisulfite next-generation sequencing.

14, The method of claim 13, wherein medium level of methylation is between about 5%

to about 60% methylation.

15.  The method of claim 13 or 14, wherein low level of methylation is less than about 5%

methylation.

16. The method of any one of claims 1-9, wherein the methylation level is determined

using a methylation chip array.

17. The method of claim 16, wherein medium level of methylation is a beta value

between about 0.2 to0 0.3.

I8. The method of claim 16 or 17, wherein low level of methylation is a beta value of less

than about 0.2.

19.  The method of any one of claims 1-18, wherein the sample from the subject shows

evidence of immune cell infiltration.
20. The method of claim 19, wherein evidence of immune cell infiltration is indicated by
CD8+ lymphocytes detected via western blot, ELISA, flow cytometry, gPCR, qRT-PCR,

transcriptome profiling, microarray analysis, or next generation sequencing

21.  The method of any one of claims 1-20, wherein the cancer is lung cancer, breast

cancer, bladder cancer or melanoma.

22, The method of claim 21, wherein the cancer is lung cancer, and wherein the lung

cancer is non-small cell lung cancer, lung squamous cell carcinoma, or lung adenocarcinoma.

23.  The method of any one of claims 1-22, wherein the anti-PD-L1 antibody inhibits the
binding of PD-L1 to PD-1.
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24.  The method of any one of claims 1-22, wherein the anti-PD-L1 antibody inhibits the
binding of PD-1.1 to B7-1.

25.  The method of any one of claims 1-22, wherein the anti-PD-L1 antibody inhibits the
binding of PD-L1 to both PD-1 and B7-1.

26.  The method of any one of claims 1-22, wherein the anti-PD-L1 antibody is a

monoclonal antibody.

27. The method of any one of claims 1-22, wherein the anti-PD-L1 antibody is an
antibody fragment selected from the group consisting of Fab, Fab’-SH, Fv, scFv, and (Fab’),

fragments.

28.  The method of any one of claims 1-22, wherein the anti-PD-L1 antibody is a

humanized antibody or a human antibody.

29. The method of any one of claims 1-22, wherein the anti-PD-L1 antibody is selected
from the group consisting of: YW243.55.870, MPDL3280A, MDX-1105, MEDI4736, and
MSB0010718C.

30.  The method of any one of claims 1-22, wherein the anti-PD-L1 antibody comprises a
heavy chain comprising HVR-H1 sequence of SEQ ID NO:15, HVR-H?2 sequence of SEQ ID
NO:16, and HVR-H3 sequence of SEQ ID NO:3; and a light chain comprising FFVR-1.1
sequence of SEQ ID NO:17, HVR-L2 sequence of SEQ ID NO:18, and HVR-L3 sequence of
SEQ ID NO:19.

31.  The method of any one of claims 1-22, wherein the anti-PD-L1 antibody comprises a
heavy chain variable region comprising the amino acid sequence of SEQ ID NO:24 and a

light chain variable region comprising the amino acid sequence of SEQ ID NO:21.

32, An article of manufacture comprising, packaged together, a pharmaceutical
composition comprising an anti-PD-L1 antibody and a pharmaceutically acceptable carrier
and a label denoting that the anti-PD-L1 antibody or pharmaceutical composition is indicated

for treating subjects with cancer having medium or low level of methylation at CpG1 in the
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PD-L1 promoter region and/or at one or more CpG sites in intron 1 of the PD-L1 geneina

sample containing cancer cells from the subject.

33 A kit comprising reagents for measuring methylation level at CpG1 in the PD-L1

promoter region and/or at one or more CpG sites in intron 1 of the PD-L.1 gene in a sample.

34, The kit of claim 33, further comprising instructions for classifying the subject as
having medium or low methylation level at CpG1 in the PD-L1 promoter region and/or at one

or more CpG sites in intron 1 of the PD-L1 gene.

3S. The kit of claim 33 or claim 34, further comprising an anti-PD-L.1 antibody, and
instructions for administering the anti-PD-L1 antibody to the subject if the subject has
medium or low methylation level at CpG1 in the PD-L1 promoter region and/or at one or

more CpG sites in intron 1 of the PD-1.1 gene.

107



PCT/US2016/034856

WO 2016/196381

1/22

Gene Model

qui ZG6¥'G qui gy'g
] 1 >
qu LGy'G quw 6¥¥°G
6 SWOSOWOIYD
ety
L 9I1d
, :
f = - - -4
b gL old |
Ceeene .
v 0L 914 “
X '
benoneoe "
' gL old
; “
e mm————— -

F -GNlM Vi 2id W

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/034856

WO 2016/196381

2/22

g-ne
ZeLHID

29-d0

(MSLN) 121100

(MsSLn)

LLOYOOH
L-SAN-MS
y¥O0H
0S99H-ION
LZ800H

byPH-ION 7

600ZH-ION
(MSLN) S€6200H
{DAAI) GZ6LH-IDN
LYETH-ION
900¥D0H
26-dOH

8/00H
MO-071-443Y
PM-OT-443
0Z6H-ION

€IELH

0Z8H-1ON

gl ‘Old

Methylation Profile

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/034856

WO 2016/196381

3/22

GGELH

GyEH-ION

29-SNX /

6ySv
Z60LH-ION

9-nie

60¢H-ION
v¥6LH-ION
66C1H-ION

L1-ONN 4

}81H-ION
€6L1H-ION
861H-ION
G1-O0H
GGLLH-ION
€LGH
688H-ION
89G1H-ION
0€0CH-ION

GEPLH-ION

LEYLH-ION

8701H-1ON

1-0gv
VOLSH-ION
€/0ZHAION
(MS1N) SLSDDOH
Z6TH-ION

614¢200H

0G91H-ION

96GH-1ON #

9¢1ZH-ION
8891 H-ION
L'C6LIH
XAA3
8CCCH-ION
1ZZEH-ION

Il Ol

Methylation Profile

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/034856

WO 2016/196381

4/22

L8LH

90LZ-1ON ;
£IGLMS

QOT-O8INA

LLLZH-ION

¢8H-ION

(ZWSQ) 8EDDH |

L-M-098BYD |
LG9LH-ION ;

£0LLH-ION
62514X1

SW-O71-443
12vV

{(DOLV) LZLH-IDN
0LLZH-ION
ZLLZHION
0ZLH-ION

di "Oid

Methylation Profile

SUBSTITUTE SHEET (RULE 26)



WO 2016/196381 PCT/US2016/034856

5/22

N
o~

<+

~12.68

B 7.04

Expression
(log2-count)

FIG. 1E<

SUBSTITUTE SHEET (RULE 26)



WO 2016/196381 PCT/US2016/034856

6/22

LUAD (cor:-0.33, pvalue: 8.4e-09, 284 samples, probe: cg13474877)

* ~ CDBA High
\ | ¥CDBA Low
E & ® "
o 124
(4]
()]
o
5
.a 1 0 -
W :
Q *
[}
X
L
8- 81 * &
@
< *
b .
o £ N
64

FIG. 2A 39 25 2.0 15

DNA Methylation (M-value)

LUSC (cor:-0.38, pvalue: 8.3e-09, 217 samples, probe: cg13474877)

s » CD8A High

_ #CD8A Low
3 12+
< .
% & ®
kel
e
c * N
ke 104 A
a b e ‘
[15]
e .
o &
X -
11}
o 8+
O]
@D
<
% «* S

64 ®
N
*ﬁ.

FIG. 2B 30 28 26 24 22 20

DNA Methylation (M-value)

SUBSTITUTE SHEET (RULE 26)



WO 2016/196381 PCT/US2016/034856

7122

BRCA (cor:-0.4, pvaiue: 3.9e-25, 609 samples, probe: cg13474877)

~CDB8A High
124 : #CDSA Low

RNA-Seq Expression (log2-count)

¥
FIG. 2C 35 30 25 20 -15 -10 -05 00

DNA Methylation (M-value)

SKCM (cor:-0.26, pvalue: 1e-05, 283 samples, probe: cg13474877)

¥ «CD8A High
. , *«CDBA Low
g 12+
(@)
?
N
o W
2 10+
c
) S
®
5 8
8 % - &
®? 61
<
4 .:
LB

FIG. 2D 25 20 15 -10 05 00 05

DNA Methylation (M-value)

SUBSTITUTE SHEET (RULE 26)



WO 2016/196381 PCT/US2016/034856

8/22

99D D g e

\\\\\\\\(\\

E 5aza-dC
[]TsA
N IFNg
@ 3Combo

Q Baseline

IIIIIII LI | lllllll 1 IIIIIII | B Illllll LI

~

0.1000
0.0100
0.0010

(10p-y2) ucissaudx3y suso

SUBSTITUTE SHEET (RULE 26)

LXFL529 A427 H2073 H322T H1993

H661

FIG. 3



WO 2016/196381

10.000

9/22

(10pP-vZ) SOV Aq uoissasdx3 L 1-Ad

Q o o
Q () -—
< - Q
] i ]

PCT/US2016/034856

0.001

*
.

* o L
%

0
..
*
'y

o
(o]
N
b3

*
*

.
*s
L)
e,
®

107

.
-
»
.
.
.
2

-
*
LY
.

1580

I
o
S
S
S
S
e

(14INU) SOV Ag uoissaudx3 L7-Ad

SUBSTITUTE SHEET (RULE 26)

[@))] 0] “'-
5E5¢ \\ ;
O ey &€ [
20w N
3888 N 28)
wiw oo NN
\F s
NT T
mrrrTr- Pllll"ll T I'Iullll T |‘||||||| T Fllllll T
o o o o -
(@) o (@) -
g S =

H358

H322T

H292

A427

Treatment

FIG. 4A



PCT/US2016/034856

WO 2016/196381

10/22

gy ‘ol

8G¢H

12¢eH

¢6¢H

LCvV

8S¢H

122¢H ¢6¢ZH

X444

SUIN 0¢

(@ ) unoe-¢

(0% 98 '64) €1V1ST

(a0 98) 2228-€1V1S-d

(@ 98 '62) SOLA-€LV1S-d

(a% 16 ‘¥8) LLVLiS

(a4 16 ‘¥8) L1viSd

SUBSTITUTE SHEET (RULE 26)



WO 2016/196381

11/22

\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\%\\\\\\\\\

\\\\\\\\\\\\M (1 98) 2225€1V1Sd

a¥ 16 ‘¥8) 11vis-d

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\% e

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/034856

WO 2016/196381

12/22

Mut 8

L

Ve

oid

VS "Old

ottt 1
i

SUBSTITUTE SHEET (RULE 26)



WO 2016/196381 PCT/US2016/034856
13/22

FIG. 5A-2

Beell1?
A — e e e 1

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/034856

WO 2016/196381

14/22

£-vS ‘Ol

N

g Aeuy
winjuuy

umouwun §

parejAyrewun [J

pajejAyisiy (]

2190,

8 .No:os_

SUBSTITUTE SHEET (RULE 26)



WO 2016/196381 PCT/US2016/034856

15/22

Mut 8 g

[ Mut7 =

FIG. 5B-1

Mut 5 §,
Mut4
Mut 3§,

EYTFENR RN

. Mut 1§t

FIG
gBEC1
gSAC1z

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/034856

WO 2016/196381

16/22

¢-86 Ol

AT

"

&U .............. BENEBENSERI NN
m , &%ﬁﬁ&%ﬁﬁ&ﬁﬁ&ﬁﬁﬁ%ﬁn

kﬁ&ﬁ%&*&ﬁﬁﬁﬁ%ﬁ HEREEEEEE) .Qﬁﬁﬁﬁg

ﬁﬁﬂﬁ &&%&%ﬁﬁ%&%ﬁ %ﬁ&&ﬁ&&&&%&%ﬁ&%&

; 262

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/034856

WO 2016/196381

17/22

£-g6 ‘Ol

A\

pajeihyrewiun ]
parelfyiey B2

ayg Aely
winuyuy)

UMouNUN §

A

661

SUBSTITUTE SHEET (RULE 26)



WO 2016/196381

RNA-Seq Expression (log2-count)

PD-L1 RNA-Seq (RPKM)

PCT/US2016/034856

18/22

CD274 (cor = -0.7, probe: cg13474877)

R
. ;
21, et
“:z B -
& # .
101 BN LT
- ® "*".* & ®
8- =3 ‘ % gé‘?‘?' R
& ® 8
. ®
® ¥ R 3
& w
e
2““ : ® R
. &
40 35 30 25 -20 -15 -1.0 -05
DNA Methylation (M-value)
Baseline PD-L1 by Subgroup - Beta Value
p = 0.000336
100
.......‘.
10 .......'. - "
e LYY 14 C M
1 %o* Py v"
o8 —eas— ve?
L v
0.1 .. "
vye
0.01
\ 4
0.001 Y T Y
Low Methyl Intermediate High Methyl
Both CpG Sites (1 of 2 Sites Both CpG Sites
Methylated)

FIG. 6B

SUBSTITUTE SHEET (RULE 26)



WO 2016/196381 PCT/US2016/034856

19/22

Saza Induction by Subgroup - Beta Value

Kk

1000
-
- v
o 100
S
o
5 o
= 10 ® v
S ®e00® =g .,w"' y
.D
= ] od » : o v
S L) n
vy .
0 **Significant
0.1 L) ¥ 1
Low Methyl intermediate High Methyl
Both CpG Sites (1 of 2 Sites Both CpG Sites
Methylated)
H1993 and H2073 5aza Induction PDL
4-
<L
pd
Y 31
£
-
0 -
S 2
-
8 -
S 14
4]
£
0

H1993

FIG. 6D

SUBSTITUTE SHEET (RULE 26)



WO 2016/196381 PCT/US2016/034856

20/22

PD-L1 IHC vs. Methylation Status and CD8A Expression

100+
®)
I
< 801
w ]
3
- 60+
o]
£
S
H 40+
+
o

20+
& o
2 A v
0-—% oy o= L
CD8A CD8A CD8A CD8A
High/Avg High/Avg Low/Avg Low/Avg
mut? mut? mut7 mut?
Meth High Meth Low Meth High Meth Low

PD-L1 Transcript vs. Methylation Status and CD8A Expression
201

-
(944
1

PD-L1 Expression (2*dCt)
S

¢
)
5..
A

o Jo _&_ ili .
0 | T

CD8A CD8A CD8A CD8A

High/Avg High/Avg Low/Avg Low/Avg
mut7 mut? mut7 mut?

Meth High Meth Low Meth High Meth Low

FIG. 7B

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/034856
21/22

WO 2016/196381

98071 Yead SOV

9/GE) ead SOV

peq'gielS BNl 8seH

POg'EIEIS 10 QGEH

£8191 ¥eed SOV

paq'L1es BN4I 8SEH

Nl |lw]ow|N~K|wo

'}

17-ad

SO buipuig (V1S

sa)g 9do

pag’11BS 19 gGEH

paq'elels BNJI Lgry
PR'CIEIS [0 L2hY
Paq’Liels” BNAY L2pY
peqLiEIS 10 L2vY
sauac) begey
paq'salid | LYLS

paqL € 2 |uoneinpy

Lzzd gzed  ¢zd

oo g | N 1774 SO {55522 PO OO S0 St I ) M 553720 S50 N [ ) 255y

i I {
dq 000'L¥v's dq 000'9%¥'S
Zib Lo o zyud ved  geld
~ o mascseessecan
N
~

V8 "9I

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/034856

WO 2016/196381

22/22

L8071 6T SOV

£/5¢1 esd SOVIN

78191 e SOV

ghyed  eeeb zeeb 1ged zgb

zigb ieb eegzb  1ezghb 1zgb  gegb  zud
— T

= 31 | PSRN |

FRGIREAIR | SRAR

g8 "9ld

Pt M bR B N T KW

4 4 i d 4 WN. NDLO 4 Vi 4 4 4 P
8200S¥S-¥20051S5:6:U0 616U oW Buipuig™ 1VLS
@mmc@nmfusmazmx%sa\,_lmwaol\@& 08Z6V¥S 649 LiBINY
l
i i 1 I ! { ] 1 | |
4q000'Z8Y'S dq 000'15H'S dq 000°05t'S dq 00064 dq 000'srt'S
< da Lo¥'s
gyEb Ziigb  gib

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/034856

?. CLASSIFICATION OF SUBJECT MATTER

NV. C12Q1/68
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

C12Q

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data, BIOSIS, EMBASE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

example 2

16, 17, 18, 19, 20
claims 11, 37-41, 54

anti-PD-L1;
paragraphs [0350] - [0356]

examples 3, 4, 5, 6, 7, 12, 13, 14, 15,

pharmaceutical compositions comprising

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to olaim No.
X WO 20147151006 A2 (GENENTECH INC [US]; 32-35
HOFFMANN LA ROCHE [CH])
25 September 2014 (2014-09-25)
Y paragraphs [0096] - [0097]; claim 1; 1-31

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

‘A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

*L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of ancther citation or other
special reason (as speoified)

*O" document referring to an oral disclosure, use, exhibition or other
means

*P* document published prior to the intemational filing date but later than
the priority date olaimed

*T* later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

*X* dooument of partioular relevanoe; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

*&" document member of the same patent family

Date of the actual completion of the intemational search

18 August 2016

Date of mailing of the international search report

26/08/2016

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Aguilera, Miguel

Form PCT/ISA/210 {second sheet) (Aprit 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/034856
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 20157035112 A1 (UNIV JOHNS HOPKINS 32-35
[US]) 12 March 2015 (2015-03-12)
Y page 26, lines 10-24 1-31
page 28, lines 5-16
page 28, line 25 - page 29, line 7
page 46, line 18 - page 47, line 4
page 58, line 16 - page 59, line 4
page 56, lines 10-23
X WRANGLE J ET AL: "Alterations of immune 32-35
response of Non-Small Cell Lung Cancer
with Azacytidine",
ONCOTARGET, IMPACT JOURNALS LLC, UNITED
STATES,
vol. 4, no. 11,
1 November 2013 (2013-11-01), pages
2067-2079, XP002750995,
ISSN: 1949-2553
[retrieved on 2013-10-25]
Y the whole document 1-31
X ROY S. HERBST ET AL: "Predictive 32-35
correlates of response to the anti-PD-L1
antibody MPDL3280A in cancer patients",
NATURE,
vol. 515, no. 7528,
26 November 2014 (2014-11-26), pages
563-567, XP055262130,
United Kingdom
ISSN: 0028-0836, DOI: 10.1038/naturel4oll
Y the whole document 1-31

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2016/034856
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2014151006 A2 25-09-2014 AU 2014235453 Al 08-10-2015
CA 2905798 Al 25-09-2014
CN 105209919 A 30-12-2015
EP 2972373 A2 20-01-2016
HK 1212769 Al 17-06-2016
JP 2016520800 A 14-07-2016
KR 20150131269 A 24-11-2015
SG 11201507333X A 29-10-2015
US 2016222118 Al 04-08-2016
WO 2014151006 A2 25-09-2014
W0 2015035112 Al 12-03-2015 US 2016193239 Al 07-07-2016
W0 2015035112 Al 12-03-2015

Form PCT/ISA/210 (patent famity annex) {April 2005)




CN 108064170 A

(19)p e AR £ FE E R R =G

‘D (12) RBREFIERE

(43)ERIFA T H 2018. 05. 22

(21)EB{ES 201680030947 .4
(22)H3EH 2016.05.27

(30) A AN KL iR
62/168,668 2015.05.29 US

(85)PCTEPRFIFHAERMEER
2017.11.28

(86)PCTIEIFRER IFH) BRI
PCT/US2016/034856 2016.05.27

(87)PCTEFRERIFHI A HIE
W02016/196381 EN 2016.12.08

(TORBEAN FRIE « PRAEMWAA
Moht [ 2R

(7T2)RBAAN E« FER M- BERAZK

(74) ZEFUREBNAG AL HTh & BITES T
11247
REA BFRUEFE =HEE

(51) Int.CI.
A61K 39/395(2006.01)
C120 1/68(2018.01)
A61P 35/00(2006.01)

K« FL/REE BAERBIT B8 621
FolR (BFAE)  METH
(54) ZER & FR
JBAEFPD-L1 B3 EiL

BBE

KRBT FHTIRITEPD-LIBEIFX
BA SR A P B KPR 2R E P A
W77 AR BRI SRAE T AR BRI & A

(10)ERiEAFS CN 108064170 A



CN 108064170 A R E Kk B 1/3 |

1. —MIBT 2R E PREIEN S, TR AR AR 2R EEHAERENHIPD-L1HT,
HPRITETAREZAENSHEARMES T ZAEEPD-L1E3 FEFHCpCL L
F1/8PD-L1EE A& F1HH— N EANCp6iL A L BF &SRk PR FEML. -

2. —FIBITRREPEEN T RECRIEREZAREN T HEEARMEMFZ
RF AEPD-L1 B3I FX 1 #CpGl L F1/BPD-LIEE A & F1IHF I — MR EBACper A L BF
R SRR TR B EAL, iR a7 B M 2R E i A R ER HIPD-L1biiE.

3. —MIEIT BRI E, TR ¥

(@) B EBERENZRE  HPEREZAEN SFBARMES TR ZREE
PD-L1/E3hF X F#CpGl L A1/BPD-L1ZEFR W& F1H I — 18 Z M Cp6fir i L EF F &
1K P B B JE Ak A0

(b) 19120 Ba) HIE TR Z R 1 B A ERHIPD-L1FUA.

4. — FhTRMEERE 52 1R E B B W e X HUPD-L1F I8 97 R L) 77 33 , ik J5 i B 45 76 3k
H 2R B & E R A B P B PD-L1 B 5) F X F HICpG1 EAT/BPD-L1EFE A& F1
H ) — DB AN CpGAL A L1 FF B ALK, H A 7ERE A P #EPD-L1 B 3 F X H 9 CpGl R BRTE
PD-L1ZEF A & F 1R —/NELE PN CpGhL £ b A S E R /K -1 B4k 3R B8 BT id 5280 7T R

5. —MIEIT ZiRE FIBEERI HE, TR a4

(a) B3k B 2R E W& F RSP N EPD-L1ES)FX F#CpGl L F1/5PD-L1
EEWEF 1 — NS AN CpGAL A L B /K A

(b) [H] 4 H € NFEPD-L1 B3 F X R HICpGl EEREPD-LIEFH A& F1HH— %
ANCpGAL i b BB & SR /K F R 2K 23R8 e Al A E M BIPD-L15T#k, B RT3 iR
HWIIRIE .

6. —Fh L 52 AT BEXTHUPD-L I B IE 7 IR B F S RE 32 R E 1 7 72, iR 5 A L4 -

(a) FER B 2R A WS H BB AL & W& PD-L1 B3 FIX F #CpGl L F1/35PD-L1
ERANEF1IHE—ANEE AN CoGhr s LI &AL F

(b) % SEEREM P EPD-L1 B8 F X P HICpGl L AI/BPD-LIZER A& FIF K — 8%
ACoGhL M BF P& RAK R EURZiRAE.

T AR R EROFT IR H vk, B EIER TR 2R E A R ERNHPD-L1FiE.

8. IRERFNE R 1-7TE— IR R A 7%, Hdh Frid 24 7EPD-L1 /8 3 X # fICpG1l
FEPD-LIZEFE A S T 1HH— P ZACp6is A L BA P& E/KFR B &AL

9 ARBERLFNE R 1-7HE— BRI 7%, KR TR 2 R F EPD-L1 B30 F X K CpGl
EFIPD-LIZR A& T 1R — DB Z AN Cp6hL A B P& RKFR B &L,

10 ARAERFIE R -9 F— TATIR B 5 ¥, Fo o B B R0 /K 7 e AR R S I P
5E

11 AREAUFI R IFT R A F7 i, Ho R &K B B N 4120% E2940% R 2.

12 BURIEE SR 10801 LT IR 1) 77 v » B A (7K B B AL AR T 2920 %6 FR &4k .

13 AR R B R 1-99 AT — TUAT IR 5 77 v » oA B Al K F e WA R S b iR A5

14 ARFERAIE R ISHTIR I 75, Hrp S8 /K-F i F 2L N 215 % E2960% FFEAL .

2
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15 AREACR ZE R 135145 R 1 75 1%, P R/K S B B R F 405 % BF #4k.

16 ARFESUFI B R 1-99 £ —TUAT IR 1 5 ¥, L op B b 7Pl o s A B A B 57
Wiz
17 ARIEAUF R 16T R 1) 777, Fo P A &K P R 2540 8 £90. 220 . 3 B1E

18 MR IEACRIE R 16817 Bk 3 77 42 , o /K PR B 224 R/ F290. 200 BAEL

19 ARIEAUFIE R 1-18FE— TR i 5v% o sk B 23R E AR B S R 4l iR
TERIEYE .

20 IREBURZE R LIFT IR B 75 ¥ , Ho A A R MR I A EHE @ i wes ternE 728 \ELISA.
WAL HIAR L gPCR.qRT-PCR. & 40 434  TRE 51 43 AT BRI AR U 4 U ) CD8 ™Ik B2 4 B 3%
7No

21 IRIEBCFIE R 1-207 (T — AT IR I 575 , Eo b AT JeiE &2 Fifi 9 - FLAR IS L Bt /e B
HEHE. _

22 FRAEBFIE R 21Tk B9 77 v , oo r iR I e 2 At , 3F B I prid e = BNl g
i « et st DR 44 L i R 8

23 FREAURE R 1-22 AT — BT R A9 7732 , oA Brik HiPD-L 15U #11 #PD-L1 5PD-1
&S

24 MRBHUFE R 1-22 AT —BIFTIR B9 7572, H  Frid HiPD-L1FT4E #1 #IPD-L1 5B7-1
& .

25 MRERFIER 1- 229 F— B Frid 9 5% , A FTiR iPD-L1HT R0 HIPD-L1 5PD-1
FIBT-1HI4 G -

26 iRIEAUR)E R 1-229 A — TR R 9 77 v2: , S P FriR BiPD-L1Piih 2 B e B ik o

27 AR BRI FER1-22F(F—TFTR A9 532, B A Frid HiPD-L1Pi4k & 1% H Fab.Fab’ -
SH.Fv.scFv#l (Fab’) o304k Fr B -

28 ARIEARIE K 1-22 P — TUFTIR B 7 v, B AT iR FUPD-L1 4k 2 AR TR s A
i,

9. BB R EKRLI-22FE—TAA AW ik, HPFAAHPD-LIPLAILE R -
YW243.55.S70.MPDL3280A MDX-1105 . MEDI4736FIMSB0010718C.

30 MR EBFIER1-22FAF— TR ) 773k, P TR HIPD-L1FiiA & B,
Frid EHEH-E&SEQ ID NO: 15AJHVR-H1 /%% .SEQ ID NO:16HJHVR-H2FFFFISEQ ID NO:3H]
HVR-H3 /7 %) ; FIFT iR 8568 SEQ ID NO:17HJHVR-L1/F%1.SEQ ID NO:18FIHVR-L2/3 51 0
SEQ ID NO:19FJHVR-L3F%.

31 AR BRI E R 1-22FE — T AT iR I 7%, P HiPD-L1FT A& &HFSEQ 1D
NO: 24 EE R P HIR EFE T AR X FIEHSEQ 1D NO: 21 EEER FHI MR FE T X .

2. —Fhifle, RES—EBEMNAYHSYRRE, TR 25 %4H &8 & HiPD-L1fT
2G5 bR B R BAR, TR AR B 1 R PIPD-L1PU AR 29 E & e WA FH FIRIT R R B
ZREN S HBARNFES R EPD-L1 B3I FRHHICpGl LA/ AEPD-LIEE KN & F1H
fI— BB ANCoGhL s B FEl/K P B B LR EAE B .

33. — A&, HESHTEER P MEPD-LL BEFX F#CpGl_E I/ 5PD-L1 K
NE& TR B — AL ANCpGhL A _E B B B4 K

3
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M BENFIERIBARFANE, KB & HTEZRAES L NEPD-LIBEIFXF
HICpGl L AN/BLEPD-L1EF N & F 19 B — N L AN CpGhz & L B S e R B &L /K
SEHIULER

35 AR B AR ZEE R 338 34 TR M RF &, FiE B & HiPD-LIPiAE A8 5, Frid i B 3
FF i BA i R 23R8 7EPD-L1 B 3 F X I CpGl A1/ ZEPD-L1 R N & F 1 i — AN ER
ZANCpGAL s B S8R FF B ALK, T 1E 328 B I HPD-L1di4%k .
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FEERPD-L1 BEhFEREL

(00011  HIRHEMARZ X B H

[0002]  A<ER{EERF 2015485 H29 H 4R (¥ 5 H s it B 1 /75 62/168 , 668 L 5B AL, I
A AT 5 HFANA,

[0003]  FEASCIINC A LR FHIR

[0004]  DATNIRATHIASCIISCA TR P 238 i B4 5| FH NS : R FIR B vH B AL AT 132
F2 (CRF) (U444 :146392027040SeqList . txt, B3 H#H: 2016455 H27H , K/ :19KB) .

BT

[0008] A B Ko |2 K RAPD-L1GUAR G IT K E BB BT, TR T EES £ R H
KA B KRR A R I EPD-LLE ) T X L X A/SPD-LIN & F1P K — A B2
ACpGAL b B B AL KT 34T

BHEEAR

[0006] PD-LIEHFZREEF LT RE,FHBEEARAR WEMHX (Okazaki TE AN,
Intern. Immun.2007 19 (7) :813) (Thompson RHZE A ,Cancer Res 2006,66 (7) :3381) .5
f) R, K22 S I 2 TR PE TR B2 40 3 R34 PD-1, 5 1E % 41 43 7b B TIbk 2 4 R D0 #h ) of Tk
= 4 AR X, 3% 8 78 B s IR B ME TR M B PD-169 H AT A %i&b%#ﬂ*@ﬁa&f%‘ (Blood
2009 114 (8) :1537) X W BE f& H1 T R IAPD-L 1M iR 4 i 5 A PD- 1 I TAU AR ELAE . A
FPDO-LIESESHA A, S BTH 7S LI 55 F0 5 2 WS A i 6 38 (Sharpe® A ,Nat Rev
2002) (Keir MEZE A ,2008 Annu.Rev.Immunol.26:677) .}, #MsHIPD-L1/PD-14H B.4E I A]

eI SRCDS+TARAE A S0 i A G 1 .

[0007] SR T HPD-L1FiE K EH AR 7 B PR i g (B B nPhilipsZ A
(2015) Int Immunol 27,39-461;Herbst% A (2014) Nature 515,563-567) . F-4L B E Xf 4
BRESMNEFES REHME (SN, 6, TaubeZ A (2012) Sci Transl Med.4,127;
SznolZ A (2014)Clin Cancer Res.19,1021-34; fGajewski% A (2011) Curr Opin
Immunol . 23:286~92) . Al bt , {7548 75 B T JE 4E 28 & X HUPD-L 1G4 TG T Y RO B 1

[0008]  ASCAFFHIFTE S CHR BRI A% F B 518 I B4k 51 B3R A4,

ZBARE

[0009]  FERULSEiE T R, AR ARM TIHITRES T RE PREHBH L, ik
EAYER ZIRE A R ENTPD-LIFiE, sy GESHR) BT EREZREN
EH RSP 2R EPD-L1 B3 FX F K CpGl L F1/SPD-LIEE N & F1H A —
A Z NG & b B F P ERRAKFR B &AL,

[0010] FEREEsEiE A R, ARPRE THITREEZAEFBERBH T, RES
ROERE ZiREHSE EARARES F 2RF EPD-L1 B3h T X 1 #ICpG1_EA/EPD-L1
EENWEFIHE—PNEREACo6h 8 L EF P ERRAK PR R EA, ZHFEEERZRE



CN 108064170 A T 2/62 T

A R E R HUPD-L1FT4E.

o011] FERESLEHRS, ARBFRE T HITRESZIEEHRBH T, rid HiEaHE:
(a) BEBE BN ZRE , KPERE R IRAE N & B eI R & P iR 52 i_ 38 7EPD-L1
BEF X F@ICpGl EF/BPD-L1ZEF W& FLFH— PR ANCp6hi kB P EHMKAK
S R B4 A (b) 1) R R BRI 2R3 A R E I HIPD-L1di 44

[0012] AR RS, A K ARM T —Fh TR EZ R & 2 5 ReXT HPD-L1Hu ik
BIT R4, TR T EEERE ZREN S B RMBEN R P MEPD-LI B FX
I CpGl AN/ BPD-L1EH A & F 19 8 — AN 8% N CpGAL st 1 FF B ALK, H+ 7EPD-
L1837 X H#CpGl LEEPD-LIZEF W& F1H B — AL A CpGhr & L FERKFH
R EA R ZZ R E TREIHEIT RN .

[0013] FERLSLHHT RSP B/ET BT ZREPEENTE, TR FEERE: () 7
S8 ZRE B EAMAEE R M EPD-L1 B FX A ICp61 L F/EPD-LIEFE K & F
19 B — B A CpGAL s T BR B4 /K 5 F0 (b) 171 B 4 7 8 AFEPD-L1 ja3h F X R #ICpGl
FSEPD-LIZF A S F1IH R — DS ACp6Ar A B A h & s K P BB AL 2R
AR ERHHIPD-L1TT1E.

[0014]  FERELESUHET R, AR ARME T X & T 8 X FUPD-L1HUA A I B A 8 E 5% 1R
FHW T, TR TEATE: () fERE ZRAE NS A B A RS P IEEPD-L1 B3 FX
#JCpGl EF1/BPD-L1ZF N & F1H I — NI B NCo6h B LRI EA F1 (b) K EERES
H7EPD-L1 B 3F X HHICpG1_LF/8PD-L1EE A& F 1 — A Z A CpGhr 5 E B F
LR RK TR BN ZIRE

[0015]  FEARYE BN AF) LR soi r R — s i 7 B9, Frid 77 i B R Arid
ZARE B A ERBIPD-L1FuAk ERE GN A F) LRIEATSE i R — L2 5 R
i, R E FEPD-L1 B3 T X ¥ CpGl L FIFEPD-L1 B Py & F 19 1 — AN B N CpGhr &
BA R EBRKP RN ARE GRNAT) LR EAsLEy fR—SsLiEh R, H
EWKFHREREBEENFHE . ERE GNAT) LR EAIsLiE T RH— STy R
o, B Bl K T B BRER AR R AT A 52 o FEARAE BN AT EIRATAAT SE i 5 R ) — e
SEHE T R, B ALK B 2GS R RS E . EARE BN A T) R R
B — sk T b, ok B 2l MR R BOR % 41 MR E A IETE AR IR BN AT Bk
FEATSE T B — L8 SEi 5 B, S E 40 IR A IEHE i@ idwes ternEPZF JELISA it =\ 40
R qPCR.aRT-PCR. F& 520 43 A7 Sk B 571 23 Ay SR AR 35 A8 S A CD8 IR 2 4 B R

[0016]  FEARYE BN A T) B R SEfE 7 R — LSt s £, AR RS 2L 7 2
F KPR R BN 20% 22940 % F 240 RS (BN ) ERAFA S iis £59—
LSt 7 2, B R BRE S T 5 B R/ B B T 2920% B 24k o

[0017]  FEAR#E BRI AT) LR sEi 7 R — LSt i 5 B, B WA ER S AR 7
B2 B R K B L N Z15% 24760 % B 240 FERE BN B T) ERETSE i T &
[ — Lo ST 7 R, B AR BR S ER IR AT 5 A 8 B K 7 B 24k /N T 2495 % FR 4k

[o018]  FEAR#E B AT) LR sEiti 7 R — e sL i Reh , H F EALS FRETIHE
B SRR R B0, 22 450 . 3R BME  TER B (GR FF) L AR (] SE i 7 R — &6
SEHE T R, B R B E FBE S B K T B Bk /N T 450 2/ B

6
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[0019]  FEARYE (BRI A T) LR SEME T RO — sl J5 b , B AE £ ME  FLARE B
BB ER R R AR (BN A T) LR RSy Ry — e iy &b, B R IR, F H
- A i R AR/ A A bR 40 B B AR

[0020]  ZEARYE (BRI T) LRAFT S 7 R — e SL 5 R , HLPD-L1F A& M |PD-L1
5PD-1H14& MR R G AT) LR Emso i h R0 — szt &5, HiPD-L 15k 30 i
PD-L15B7-1M4 & ERIE G HT) LRy R — &L H RF , HiPD-L1H
PR 40H|PD-L1 5PD-1FIB7-1 &6  FEMRIE G A T) LR Lty R A — 2o se it 57
o, FIPD-L1FiAE 2 B R Hidk  AEAR YR (SR A T) LR R s 5 R —Leseifi 5 2,
FUPD-L1Fuik R i% E Fab.Fab’-SH.Fv.scFv Al (Fab’) of I ¥iik A By AR IE GRS AT Bk
FEARTSEE T R — Lo SEHE 5 R, PLPD-L1FT4E & AL HiAk s A Fiik  EARIE GBS A T)
AT R — s R, HiPD-L1Fik ik B : YW243.55. S70 MPDL3280A MDX-
1105FIMEDI4736 . FEARYE (SR A F) L i AT SEie 75 R — e Se i 5 R+, HIPD-L1F A A,
FEEMZE, TAESSSSEQ ID NO: 15K HVR-H1 551 .SEQ ID NO: 16JHVR-H2F 5 1
SEQ ID NO:3fJHVR-H3/F51; MFFiR B4 -&SEQ ID NO: 17fHVR-L1/5%1.SEQ 1D NO:18f
HVR-L2FF%FISEQ ID NO: 19fGHVR-L3/FF . fEAR#E (BN FH ) biAEf] SE it g R0 — Lok
e R, PiPD-LIFUA 584 SEQ ID NO: 24098 BB 7 5 10 E 55 v A X A4 SEQ 1D
NO: 21 R BB P B A X .

[0021] LA RSP, ARPFRET —FHH, L& —RaERN4MAES YRR
&, TR 29 &Y S HiPD-L1PUARFI 2 2% L o] B2 MK, Brid AR F8 R HUPD-L1$ 44
BRAMASHIBARTFHETEREZREN S ERBAMRKESPAEPD-LLESHFXR B K
CpGl_EMI/ERFEPD-L1ZEF N & F1H M — MR EANCpGhL s £ B A F & 8Kk 7 B 2 ALK
TAEBE .

[0022] FE—LesEii R, AR BERET —FHES AN BHRNE, IR R HE
FERE ZRENSHRARAEER T NEPD-L1 B3 FX H#ICp61 L/ PD-L1 £ HE K
B TFIHH— BB A CoGhL A B BB B ALK, TR R UL B T 285 2 8 9 A PD-
L1E3)FX R CpGl L AI/SAEPD-L1E R P & F1H I — AN ERBANCpGhL & _E B A 2
1R EAL K FERR B8 BN A F) BB SE iy RA— S5 =, R &S H S
AL HIPD-LIBTAR UL B 35, S H B F UL B i R 32 R F ZEPD-L1 B3 FX F #CpGl k
A/BRAEPD-LIZE R & F 1 — N ZANCpGhL s £ B F S s K B 24K, W 5%
IR A FIPD-L1i 4%

[0023]  NZ4FEAE, ARSCHR & FhSLiE T RAT— AN, — B ER & 30 B AT LAAE & UATE B A
R\KHEERET R AR\ XEME I FATEBEARA RETEETS W .8
o T B AR — PR AR XL TSR R

M3 =35 AR

[0024] 1 E/R914N3E/N4H B fitiE (NSCLC) BB R ¥IPD-L1 R i5/K P FIPD-L1 B3 F R &
.

(0025]  PI2AR/RTESR B 98 2 K] 4H PR £ ) i R U2 e 856 b SE BEPD~L IRNAR & FIPD-L1 /3
FRRE VTR
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[0026]  PE2BE/=7E 3R B Ja8 5 (K] 20 PR 48 1) i S UK 200 P 8 i B 4R & SC B PD-L1RNAZR 18 A
PD-L1 B3 FRELM TSR,

(00271  E2CE ~7ER B fa 2 D5 4 B SR ) FL AR 8 B & 48 & P S BXPD-LIRNAR A FIPD-L1 /B
FFRENR TSR,

[0028]  EI2DE/RTER B #8540 R £ 11 57 Bk 8T 45 & Hh SR BXPD-L1RNAR 1A FIPD-L1 /5
MFREAR IR

[0029]1 3B /REESFPAME 40 & (ENH661 . LXFL529.A427 \H2073 . H322THIH1993) 1 #4T
1Mt 5aza—dC. TSA. IFNg B 5aza—dC+TSA+TFNgAb 8 % PD-L1RNA ZE 14 ) B4 i ) SRR 45 B
[0030]  [R|4A B 7 DY Fh A B IR 40 AE 2 (A427 .H292 H322THNH358) k4T 1134k IFNg 4t
R XTPD-L1 5k H FIRNARIA I S SR IR 45 2R« '

[0031] [E4BE /R1EA427 H292 H322THAIH358 40 f £ A 3347 H M 52 304 P TFNg Ab HE F124 /)
A} IFNg ZbE2 54 IFNg/ JAK/STATAS S B B I LR ) SEIG 45 R

[0032] PE4CE/RTEA427FIH3585 347 A I 78 IFNg AL 2R N/ B STAT1 FISTAT 3Rk X STAT1
STAT3HIPD-L1RIEFI MR L0453 .

[0033]  FE5ARIRXT T 41 JA I 5 4% 40 B P BY , 4 WP AR ER & 2k Bl 7 i 28 B BN B ] B8 I CpG
FREMASHE L.

[0034] ESBE/RX FRAEMIER MM RZMAEPD-LI B FRHPEA S . P ESRF
17K FHINSCLCHT /R 41 i 2R , 45 AR BR A 35 Wl /- 19 B0 3E B BN B 1T B8 A CpG R LA s B
E.

[0035]  EI6AE /R MNSCLCAI R AT R K 4H 11 %)) (COP) B2 MBS B, K E B B X -
1 F 18 CoG1 FCpGH FF a4k M{H) FOY#h EIPD-L13R1E (RNA-seq, Log2-1140) »

[0036]  E6BRANHATHIANOVAS M 45 3R , &% 44y FISR i 2 >k B B 6ARINSCLCAI L R 732K A
3N EA KA BR“IR7 . P& MS) MGttt

[0037]  PE6CE AT HIANOVASF TS R, %43 B F R ¥ € 5k B EI6ARINSCLCHH ffl &R
5aza—dCAL I XF PD-L1RNAR X B B2 W B BE 1122 AH 5

[0038]  EI6DE A~ AT B LA 2 726 S BEANSCLC YR il ZRH1993 #1H2073 1 baza~dCAb B X} PD-
LIRNARIE IS A S0 45 3R

[0039] ET7AR/RIFEAITHIANOVAI #4553 , %53 B FH SR 7 & ZENSCLCH i Z o T4 Ui i)
CpG5 (mut7) HHFREMWFPD-LIE B/KFZIE KRG TR

[0040] P 7BE /R BEAT HIANOVASI 45 58, 1% 5 47 F SR W 58 TENSCLCHH B 2R P T4 fg ¥ ¥
CpG5 (mut?) HHIR EALMPD-L15E KK F 2 8% RIS i+ MR

[0041] S8Rt T B/R# 1gV Integrated Genomics Viewer (Broad Institute) 1]
.bed 1. . bed TR AL AT HIChIP-Seq L3 45 B , % SL 50 A SR 7EA427 FIH358 41 i & #f)
SESTAT1FI/BRSTAT3 R B & APD-LIK BB FIX .

B iERN

[0042] T1.—fREAR

[0043] AR AR SER AT AN ZIBEE B RFEBFFEHE
N BT, L, 40, #4538 F Sambrook® A ,Molecular Cloning:A Laboratory Manual

8
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2 =HhR (2001) Cold Spring Harbor Laboratory Press,Cold Spring Harbor,N.Y.;
Current Protocols in Molecular Biology (F.M.Ausubel A%&%5, (2003)) ;the series
Methods in Enzymology (Academic Press,Inc.):PCR 2:A Practical Approach
(M.J.MacPherson,B.D.Hamesf1G.R. Taylor4%& (1995)) ,HarlowHlLane, %8 (1988)
Antibodies,A Laboratory Manual,and Animal Cell Culture (R.I.Freshney, @ik
(1987)) ;0ligonucleotide Synthesis M.J.Gait#w%1984) ;Methods in Molecular
Biology,Humana Press;Cell Biology:A Laboratory Notebook (J.E.Cellis,Zm%5,1998)
Academic Press;Animal Cell Culture (R.I.Freshney) ,%W%g,1987) ;Introduction to
Cell and Tissue Culture (J.P.MatherfIP.E.Roberts,1998) Plenum Press;Cell and
Tissue Culture:Laboratory Procedures (A.Doyle,].B.Griffiths, fID.G.Newell, 4Rig,
1993-8) J.WileyfSons;Handbook of Experimental Immunology (D.M.Weir#
C.C.Blackwell,eds.) ;Gene Transfer Vectors for Mammalian Cells(J.M.Millerfd
M.P.Calos,4%%&,1987) ;PCR:The Polymerase Chain Reaction, Mullis® A4g%E,1994) ;
Current Protocols in Immunology (J.E.Coligan® A%R#%5,1991) ;Short Protocols in
Molecular Biology (Wiley#1Sons,1999) ; Immunobiology (C.A. JanewayHIP.Travers,
1997) ;Antibodies (P.Finch,1997) ;Antibodies:APractical Approach (D.Catty.ZmiE,
IRL Press,1988-1989) ;Monoclonal Antibodies:A Practical Approach (P.Shepherdfll
C.Dean%w%5 ,0xford University Press,2000) ;Using Antibodies:A Laboratory Manual
(E.HarlowHID.Lane (Cold Spring Harbor Laboratory Press,1999) ;The Antibodies
(M.Zanettif1J.D.CapraZm® ,Harwood Academic Publishers,1995) ;A fzCancer:
Principles and Practice of Oncology (V.T.DeVitaZE A%%&,J.B.Lippincott
Company, 1993) H ) 2 8 IR 77 .

[0044] TI.EX

[0045]  ImASCRT H, ARE “VRIT” R85t PSR SR TR Im AR BRI 72 H YR 7T I /M A B 41 i
FIRARIEERIRR TG EN R B RER R R R ER R E R FRES 2
FRERIE TS - B0, 40 SRk A2 BR TR R 5 98 A AH SR I — PPl 22 FORE IR (BL S EANR T8 20
(BRAEIR) Y8 40 B B) S 58 ok 2> b 008 5 R KRB IR 385 00 R8 76 S i ) AR e A P ARV TR & L sk 2D
BT = I E AR E R/ S KMERIESD , WAMEB R I “YRI7” .

[0046]  BNASCETH, “BTF (based upon)”EHE (1) 1F44 B 2 BRI B A SCAT IR B B & 1L
MREERFESEZIHRITHEE A Q) ANASCFTARETT .

[0047]  RT¥GJ9T BB “SZE”  “BE” 8UIME” B 0 BN A sh e sh e, &
BN KBRS U RN 2 shE B, Blan . 5 . 4% AR IE L, W 3L
MRAN.

[0048] AT A, “ERZE WV R Bk EHIE FH 1k I8 FEE  F 5 F/ Sk HE S 7R
9 (U RE) R R o X P AE SR ] LU R [R) ) B 1) < B, S BN o 95 o ) [ sE N/ s VR 97 Y
MK AR FUE AR A B R0 5 W, B8 G A RS2 SEBr AT LA IS TREY , FEIX FhiE i
TAMEAR K I IR - 5140, 7T RE RE L2 e BAVERE , IR R B o

[0049] “HHE"RLIFTNEMN R ERBNREBXHT IFENESB/NE A CHHE K
B URENEZNERRES F8 EHNEESRZU RFAEMEP S EHEN R
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METRE 1T . B M E R EITHA R E A E T S E EFRANE T
B &, B B E R 4 R EEIER SRR GRE S EN SR EZRRRIENE R,
BRI EYNEE R R 2/ BT RER B3 RORE FITE 507 & FE A 18] 2 LA o 18] i
R FHRITRE F R BB REREIRKRE R, B B &R 5 K —F S
FEAR I BB BRI R B E F TSR E R REIT R R RN CArIFE. R H
CAYREA, (@A) IELE B R R A/ S KT AR E S MR R T . A
HIERETERUTER: BEREARMEE FFRME R/ Mk BIE—eEE L
B EARR AR AR S E S E A — B E LR E RS L) EER;
£ — B2 L) B A RN/ BREEE MR LR 5% R B —ME L FER A
REVMUE —RUBIREGEHFRA AT ERKAN BB, 4 A EMBAMAEMIE R
B R UL B Bk 8] B2 th 52 s BB B8 97 tE 1R T B B . ARG IR IB LR B T #8109 , 259040 &
MHAMA DA RETUNHE USRS 55— ARG DH G DB E T .
ik, A — S ME T AR ER T UERFRE . FRENR S — M EMEE
RS, AR — AR LA R ES T, ol A s H LI EM &R,

[0050] O RiE “dHMIB MR B M YWEMRE RIEESEMEEN R E ARG EHERDN
REB AL RSP, A E R EBEERE A —NERFRD, ARBEERER
Jilseg .

[0051]  ASCAF AR “M” RIEAT AR AEKAINTE, T2 B 2R 4, L RFTE
SR AV AR RN N RAE “YERE” BT M A TR B WA MER B R R R A
HRNRMHEHEFH .

[0052]  ORiE “YERE” F0 S A& HE BRI R W FLEh ) 8 % LA 2 U8 I 4 B AR K O RFIE R
AE TR I o JEERE O SE ) L FE B AR T8 L PR 2 98 R4 R . PAIRE 1 IO o 2 SR e g
R 0 AR (40 L R SR ) (ISR T . B BB ER B E B BEME
WpiE 8] i)  RR AR R R BF 4 Py« B 35U B0 B0 P B T SR T I W 45 0
BRI ERE CRC) . TFE WS F 52 R RIRE 5 5B 2 Bl 5 BRJE S BRE  F
RARE R L2 R .2 KB 5 FBA Ak e (RS /R EET E&HE
J8 (NHL) «/NAREE 2 i (SL) NHL « 5 2% /358 9 ZUNHL « o 2% R I8 MENHL - 7 4% S 7% REZH BRINHL iR 2%
WE R HINAL | 5 F /N TC R AHMINHL bulky disease NHL.#MEZH M E J8 AIDSHA =R E
J& fiWaldenstromf) B BREE H M AE) 18 MEWE 400 M A A% (CLL) AW E gt A m
¥ (ALL) E40 8 A 107 18 1 AR A8 40 B (1 105 RS AR 5 bk B2 389 4 1 2 28 (PTLD) DA K 538
FEVESE M R AR DS B S LT 38 2 K b (B 5 i R AR DS B0 K ) Med gs &5 A 1E i LA K
LI R 4H 4R PR I B T PR RS 26 R R R RS U B 4 RS | p  BE 4 R FAE SC
B BN KL EANR T ARE QLR e /N8B « JE /N0 B s -
i s A R G ) PR e (B R R R M B R R A B R
AT R R AT R R AR , AR X EEERNEBER.

[0053] AN “HaM” ZEREBREBMNBZAENAEY, L5F BlmETY
B Ak LS/ Bl A BRARE) 5 RAE AN/ B sE I AR AN/ B e 4 T sS4k Bl L 4
B R RN RN EZ XA RBHEARER, EPR e a8 &FRIEN
HM AN/ B T LAk BER AT LA R A A RS AR S (SR  HRER
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B B RS G B R/ B A TR R B, T LA MK A T ¢ i R/ B R 4 4 B A R (I B A
B2, ) GnEE K ZADNARD /SR R AS) FI/BREBRR X EEREREH KA AR RE  BEEALER
A& T ERHR 7 L AE A DEER S, AR SCHILEFTR) oA 5T AT LLEIE Vg
HE BN BRI RNART R A TAREBENNA G R ARTUEREREZ
U B HT R SR AR B, GnAR R B4R 2 A i 4 38 (FFPE) B RE &L BRI BLFE
SMBEFIIR B B3 H 0 R AR/ B0 I 40 L 15 5740

[0054]  “HABLAHMOAE R 8 N2 IR BB F HHSURB AR 5 & 4R 54
P RE it B4 SR VR BT DA R B BT R 1 A VR N/ SR R R 28 B B AH R AL BRIE A AR A Bk
TR A6 T A 2L 21 LR B AR ML« VR P BB VR L 2K B RE VR BRI RV Sk B &%
R MEIREUR B AT AT B 1% B0 40 0 0 2R &t 7T DU RAR SRS SR O SR IR R R B &R o fF i
Hh, 0B AR NIRTR AL/ B B RS AR TTU S A S RARAFERRBE L
S, 0BT FE R U R B AVE SRR RS

[0055] 7 SCRFT FEEGARLE “GHR S VEF & a5t 41 e 25 R0 (Bl an 51 s st
i) 358 B LA B 77 AR AS 4 ThRE) - 40 B R B FEEA R TR HRALER Blinat?'!.
1P 1125, Y% Re'® . Re'® . Sm'®*, Bi %12 P32 PO S RILuff U HE R AL D) 5 A7 371 s A= K ABI7) 5
B R E  RINE RS SR, 4 E  EH EYRSRIER N TH R RIETS
2, A BAN/BEEE R AR AT LUE B FURE R R R A Y A
PUAE R B IR 7 BRI IINHIF . U 28 R I B MBS TID 7] I R A e 3
5 BB HIF L AR 32 A B SRR LB R AR F I IR T 7 (R YA T2 77 LDH-AF )
71U G 17 BR A - AR AW ) 39 40 B S A AS 5 4% T 401 77 S HDACH 1l 77« 2R /3 B 4 3 1) 35 Ry
REAB B A5 E— LT B AR BRI R E R E— D LT R, R KA
EEBREEELE AE— LT E, AREEN RN AL TR, RS
M RECFRIGFE TR  FE— N SEMET R , EGFRATFETLFIREN- G- Z MR EE ) -6, 7-X (2-
R B 2 ) b -4~ iz (BN & Je) FE— N SEiF =P, G0 B 7 R RAF I
o FE—ANSEHETT SR , RAFHII ) 751 2 BRAF A1/ BRCRAF I 51 771 o 2E — AN SEHE T R+ , RARII 11 37)
BB IEE AE— LM R, R BT R PL3KINHIF.

[0056] “AbfT 7" RIGATH FWHITBEMNLED - WITHANEHEFEEE R (
TARCEVA®,Genentech/0SI Pharm.) B &4k (VELCADE®,Millennium
Pharm.) B KRB B FILERK T FERES .salinosporamide A, IR 17-AAG (B8
REBER) BEAEHEE . ABBEEA(LDH-A) . # 4 7 # (FASLODEX®,
AstraZeneca) .sunitib (SUTENT®,Pfizer/Sugen) .3k it (FEMARA®,
Novartis) . FHEEHEILE R (GLEEVEC®,Novartis) .finasunate (
VATALANIB®,Novartis) . ¥ Fl4 (ELOXATIN®, Sanofi) \5-FU (5- R HE) «
FBUAHER.EMEXR (Sirolinus, RAPAMUNE®,Wyeth) .5 1H % B (
TYKERB®, GSK572016,Glaxo Smith Kline) \Lonafamib (SCH 66336) . Z&iJE)B (
NEXAVAR®;Bayer Labs) . %3E# 2 IRESSA®, AstraZeneca) AGL478. AL S

BIRMCYTOXAN®FBEBLRE ; br B RERR L, a0 5 V8 22 L &7 AR VA £F L s B R ve 1
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KIZE (benzodopa) - RKHEE X ZH IR (meturedopa) , M1 S %H; B K (uredopa) ; Z I iE
2 (ethylenimines) F1H FH ZfEK (methylamelamines) , BIFEANHER . =TV LEEK .=
WZEBEBE . SV ZERRBEB RN =R E =R E % (trinethylomelamine) ; ZEEWH
fig2K (acetogenins) (& H)Zbullatacinfibullatacinone) ; BRI (BIEFEIBE BEMF AL
BRE) EEHME callystatin;CC 1065 (135 Hadozelesin.carzelesinfllbizelesing ik
UY) ;s cryptophycins GF R Zcryptophycin 1Flcryptophycin 8) ;& bR &7 B 2K & %
(BIER e MR BAA ) s BERRIA A 2280 ; 5o~k R B , B 3G IE AR A A ERR) 5 AR AR |
iy B oK BT I EL B R ER (KA R S R AT BT AN R IB A S RKRE (BES
BRI, KW-2189MCBI-TM1) ; U ER R KAEB: AMEFR: REREK
(spongistatin) : &IF, METREAFF . AF VY (chlomaphazine) . T BEBE IZ
(chlomaphazine) \BERE BT . R BEBL G . — R B E 2R BRFENUR . EECGEELE
R RIS BE R B BT (R R e BT WAEER R E T EIRE R R A
TS EEENT BB VT MIE Je il (ranimnustine) ; HiAE R anME — k3K (enediyne) i
EWumAEER  FHRENMAEBERZRYIIHNMANEEER 11 (Angew
Chem.Intl.Ed.Engl.1994 33:183-186) ;dynemicin, @ #&dynemicin A; ZB¥EREL , & B
B REER:UAFMEEARAHAMMEXNREAEAB ZRRERKAEHR) .
aclacinomysins M & authramycin . E R 2 H B XS R N EE KC.carabicin.
caminomycin.FPEJEEE & (carzinophilin) .chromomycinis . B4 B E  FAE R HIEH E.
6-ER-5-EHMR-L-EXREER.ADRIAMYCIN® X E) BHMAZRLLE FEY
WAR-Z R B 2- -2 R EARE S R E) REHWE KR E A E K
FAPER UUNBRELXNMLUBELRC.EBMR . ENER . BFEHE (olivomycins) FHEE

S ERER ERER . ZHMEBER . PLUE #EEHR BRER . REMHER.BXEE
B R R T R B P 2 an B e FI5-URBERE (5-FU) s M ERSAN, tn — B
BR R MRS (MRS R = R VD VS KU MO R B L 6-FR AR IR RS (R KIE RS (B I
R s BERE R N = P VR ST L E 6B IR E (6-azauridine) - REF - FTHEIEE . DU A
PRE EEFRE REMIR R R SR R R 200, TR JE MR SRR EE |
o ZANES PI-'F LIRS INE S KRS ORI L i vE B M ERAM R 7 I 5 B R ER (frolinic
acid) ;BEHIBE I B ; BE BEBE RGP B s AR ER ; BURMERE ; 2NV E s bestrabucil; bh 1L ##;
edatraxate;defofamine; BKZK LA ; Y ER ; el fomithine ; MK FEE 4% ; IRIN B IKFLRE
THRE R EIR B LM lonidainine; BB R VAL T R MEBTERE  ORIEMAR K
FEEBE ;mopidamnol ;nitraerine; B AMh T ; MEEIT MR E K REER: RAK: 2-
ethylhydrazide; R EF; PSK® ZHEE &%) (JHS Natural Products,Eugene,Oreg.) ;
. BEE BE R ;sizofuran; SIBIE, B 0UERR ;2,2 2" =8 =20 BIRREBLEEER
KRR T-2% &K verracurin AVFFHIE ZAManguidine) ; SR, KEMF A REE; H
B AT IR BREEE; IR DR B IRVHR Bt s gacy tosine ; FIFERLE (“Ara—C”) ; BABERBL
Fe IR ; Lo ke 2, Bl anTAXOL (A2 EF ;Bristol-Myers Squibb Oncology,Princeton,
NJ) \ABRAXANE® (S E M) EEER B ES TR HF] (Anerican
Pharmaceutical Partners,Schaumberg,I11.) fITAXOTERE® (£ WM& . £ Fifh
& ;Sanofi-Aventis) ;chloranmbucil; GEMZAR® (F i) ; 6-5% SIEM ; SRELAEZS
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FR LRI s B2 IR E AN R B8 F TR BT R0 25 9, AR ITIBE (VP-16) 5 R IFBERE
% RIBAMIE  KIEEER; KEHH: NAVELBINE® (K#HHIK) ;novantrone; & JEH
B KK ROBR BEGEW; REME(XELODA®) ;HPIBER 4N CPT-11; 3R 4
FHIEEFIHIFIRES 2000; & F & L& E (DMFO) ; K44 FAMMMEER 1 LR IE—T 24
¥ AR BT .

[0057]  iZzE X HPEEIE (1) FF 3 S8 E X R 7 R HTISE R, o sE
A EEMEMERR AR A (SERM) , B 6 infh 35 & 35 (035 NOLVADEX® ; fih 25 3%
R CERER . BEE A (lodoxyfene) AR EMBE I HRERX . EBE
% LY117018.0napristone IFARESTON® GEHi K ISHrmeh) ; (11) 5 EBMEIFH,
HAHIES B R TSR AEN S EE, Flind 6) - 8 & X% . MEGASE®
(BHER FF 1122 W) . AROMASIN® (I B #iFH , Pfizer) JABEHTT (formestanie) 15 1R
. RIVISOR® (vorozole) . FEMARA® CRHEi#,Novartis) 1 ARIMIDEX®
(BT AR H 14 s AstraZeneca) ; (111) LB R AL BB BIE LR &L ER KM S
AR A S E AR E AR (tripterelin) BB M. C IR I E DAk HUF 2.
2 RANEF R FEARZ U KB PR (1, 3- —SURFF AL T s iz 2K u) ; (iv) 5 BB
W75 (v) B BRBEE R (vi) R CEERZHER 45 DR MM B 58 0B 15 @ %
B KR IAH AL, 40, 1 J0PKC-a Ralf FIH-Ras; (vii) KB HNVEGF 2% ik #1157 (5 tn
ANGIOZYME®) MHERZREMHI A ; (viii) HHW, mERBITEE, 6
ALLOVECTIN®, LEUVECTIN®, fii VAXID® ; PROLEUKIN® \rIL-
2: R rEg 1 H7  LURTOTECAN®; ABARELIX® rmRH; 1 (ix) LR/
Al — i 2% BT R FIAT A

[0058] Ak y7 M E B IE L4k, Wkl & B I (Campath) « WK B4 (bevacizumab) (
AVASTIN®,Genentech) ; i Z & #4 (ERBITUX®, Imclone) ; I /& & i (
VECTIBIX®, Angen) . F|Z & #37 RITUXAN®,Genentech/Biogen Idec) <Mk
#5 (OMNITARG®,2C4 ,Genentech) - B Z Bk B H (HERCEPTIN®, Genentech) «
FEAE 85 (Bexxar,Corixia) B EYREY . F Z BB EMKE (
MYLOTARG®,Vyeth) . /54 54 % 8110 & 04 A iR 70 B 1677 18 A1 N B4k 3
TR PR IE BT HER B BT (apolizumab) (P ZEER B3 (aselizumab) B & Bk B 47
(atlizumab) .bapineuzumab.bivatuzumab mertansine.Z K Z kP $Hi (cantuzumab
mertansine) . PR BR B 3K (cedelizumab) B ZHRBEH (certolizumab pegol) .
cidfusituzumab.cidtuzumab AT ERE Y] (daclizumab) AR EEXR BT (eculizumab) HREE
FIER BB (efalizumab) IKMHER I (epratuzumab) «erlizumab.felvizumab. 3 2Rk
(fontolizumab) . & ZEREAFTHEM K E (gemtuzumab ozogamicin) «JE Rk B K E
(inotuzumab ozogamicin) HFUCABAH] (ipilimumab) s 1Bk BE I (labetuzumab) #k-Z Bk
B3P (lintuzumab) « 5 ZEREPT (matuzumab)  EEFI B H (mepolizumab) . B 4Bk A
(motavizumab) \motovizumab. FABEREIT (hatalizumab) . & Z Bk 8 H (nimotuzumab) .
nolovizumab.numavizumab. BEEREH (ocrelizumab) B DBk BHT (omalizumab) T F|BE
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B (palivizumab) M Bk B (pascolizumab) -pecfusituzumab.pectuzumab. % 75 Bk B
i (pexelizumab) \ralivizumab. 2 JE B8 4% (ranibizumab) .reslivizumab . & F| Bk B 5T
(reslizumab) -resyvizumab. B4R (rovelizumab) 5 FIBR BT (ruplizumab) A%
BB (sibrotuzumab) \FEF|FR BT (siplizumab) . & L ER BT (sontuzumab) fhEk EHT
(tacatuzumab tetraxetan) .fhEEk 2 $T (tadocizumab) A FIER B $1 (talizumab) .
tefibazumab.¥EBk 831 (tocilizumab) \toralizumab.tucotuzumab celmoleukin.
tucusituzumab.umavizumab.Z ¥R E T (urtoxazumab) HLRF T i B HT (Ustekinumab) .
visilizumabMIFLE MM/ F12 (ABT-874/]J695,Wyeth Research and Abbott
Laboratories) , HEERBMHELAEAANTFTHEKIgG MU, LR B MK F-
12p40&EH.

(00591  ASCER FRG “HE K I 2 1R A S 8k 9 fH g i A K AL S ERAE & . £
—NSEHE T R, A KGR 2B 1B D R IE U 45 B PR I 4 B G 5E ) AR K )
PUE AE R — AL R, KGR LR B ERF S MRE 2 LR £k
0 0) 750 %7 2 457 4, 5 R W 40 e R Bt Fe (FESHA LA AM B B BR) , 05 5 G 1 BE i FOM AR A1 3K
7o 81 R FIMBARR W R B3 K FEE (KEFHBAKFELR) K2R a5 1T 6]
AL REE RFWE FABR IKFCHEFERER  BLEHEBCLARF B2/ R E
SHARH ¥ , B AIDNAKEAL T A Ah B E 35 IR JE M X R e LRI 4D « B RS L 5580 PR % e
Flara-C. 8 Z 1 {E 2 0] LLEEMendel sohnflIsrael 4i%, The Molecular Basis of Cancer,
F—ZHHN“Cell cycle regulation,oncogenes,and antineoplastic drugs”
Murakami% A (W.B.Saunders,Philadelphia,1995) , Bl058 13T . £ 5% (R BEEM L FHE

KB REBLEMIESGY. EammEern 2 mesn (TAXOTERE®,
Rhone—Poulenc Rorer) 2448 (TAXOL® ,Bristol-Myers Squibb) i34 4.

BEBEMZAECERENNERA ZRAAEME, B ILMREHRRERE,
X SEAM A 25 Rl

[0060]  ZSCHIARE “Prdk” DR Z & UEA, FF H A SRS L e diil. £ ek,
2 /D7 R e BRI B 245 R AR (B i XUE R PUE) Rtk A B, REE1ETR
AT R AR

(00611 ZASCET FIRIARTE “BUPD-L1HUAER” & — FhE P F 4 , o8 PR AR (BT  #0s)  PR IR BR
FHHPD-L1 5H—fhak 2 4GB B 4 (0PD-1.B7-1) ME/EHASBNESES A%
SEHEJT R PIPD-L1GiA 2 #MIGIPD-L1 5 R & S BBk L & ik . £ RAE T, HLPD-L1
PRI HIPD-L1 5PD-1 M1/ BB7-1 & & A — st 7 R4, PiPD-LIN B HEEHURE &
F B FTRBUR S 6 BRI FELIT L 0 51) R R BT HE I PD-L1 5 K — FhEl 2 4 & Bk
(PD-1.B7-1) AHEAEHSBMESH R A — LA RS, HIPD-L1Fus /> f BO@E S T
MEME CEEPD-LINSES#S) LREVARKREELD NS AEILRIEUE S, LUFE
Thfe 5 VR TZ0 B T B8 o TR 2> (5l an 3 5 R0 B 7 X P R IR A OB o FE — AN SERE T R,
PIPD-L1FuAR B A CTIR K YW243.55. S70. 7E B — AN 5L 5 B, FIPD-L1Fu k2 A X Frid
fFIMDX-1105.7E 5 —ANSE M 7 B+, HIPD-L1$T 14 2 A< SCAT IR IMPDL3280A . 7E 3 — N SEHE 77
K, HIPD-L1PuE & A AT iR KIMEDI4736.

[0062]  “THWT” Hufdak “WEHil” piik 2 MH s EE & SN PURN A FE APk 7
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—ESERE TS R B R EIE PR SR B AR bk ss & IR R A E N AR
PIPD-LIF @ L PD-1FE BT (5 515 2.

[0063] #NASCHH, RE“GE” . RREES R BR T RETNENTERNAL
fER, EEAGEZ B S 6, Rk E TEREARENS TERNNS T8 R RE K
TG, R R L G (R LR R MR U RS 4L ERERNER
JIREME ER G/ BUE KRN 8] 45 & % B H s e — N T R, itk 5 5%
WAESHMBERENTI RS ZEEEHA10% , 30, 5] a0 ST e % RIA) TR .
FERLLE T B, R R LGN PIEEA <1uM. <100nM. <10nM. < InMEL<X0. 1nMKJ
BEFH KD ARELEHF RS iSRG SR RAYMNER BT RFHEA
R ERRM AR —NEHES R FERELEESTUEREFMMEE S, BERRERN.

[0064]  “Hithk B E& TEIUEN —H 4, RIECTHABELEEGX ik F BE e
f&Fab.Fab’ \F (ab’) o FIFv F1 B ; SUAA s SR MU s SRR PR 2 FRIB HLAR F BRI 2 45
KT/ RER

[0065]  ARif “KHUAK” | ST “BAHUA” FEA SCP A B e T R UL A
TEEAFENTE, AR T X E TR B RIBEFHRIEESSF XN ERS
Ik

[0066]  “Z» EIHY” AR T L M RIRFF B H 5 op % 5 R4y B AN/ Bl K idk . R
NF R R A R ST IMPUER B A S BTaG T AR R, T UL B35S G E I
CEARFEABERE - LLESRP, Jiiksit O EXTFHRENISER %, Ini@id 5
INLowry 77 A IER] , E— B RF, KFI9EE % ; (2) B2 LUE TSR A5 an #8200
FPAX (spinning cup sequenator) 3 EIN-RIGE P AR F I EDIGDRE, K Q) &
FEIE JF B 3E IR 2% 14 T 383 SDS-PAGE S F 1l 4% I By 22 BR AR YL G iIE SE N R 0 B8 I ik
BIELE R A 4 P i RO AR, RN PR AR B R 1 & b — Fh B 0 B A AR R T, 8
Bt D> — NP R & BRI PTR .

[0067]  “RAXPUA™ EH R £1150, 00018 /R F IR AFEES , W AMEENE L) 8
MAZFHERNE O SR FREHEL — MM SRR 5 ERER, T BN E
FEARF SR E B R PR B 2 18 354k o 45 5% B 55 AN 45 B B B 300 00 R0 B 0 8 P9 7%
W BAESRE—MAEGRIEEMR (V MEREMIELEWIR. SARBE—KAET
BEEME (V) , ER S —m REEES M BENIEES MBS ERNE—MEESEH
Bt 5%, BREER TR MR S BRI T A AT K R E S R E R RR AR E
AT AR L5 M3 2 (B T AR ST

[0068]  ARIE “FIAR” R AE P (8] BT 48 45 M 3 L 30 40 () P 5 T AN IR R B s, SR S 3
AT EMERE AN T HAFE PR 45 & MAs Rt 8T , TN S e
BT REH T  C R ERE BT R EMRPRAIBERM AR B T3R5
Fdg B 5 BEAR PR R A FONAEZR X (FR) c KRR BHMBRHM TR EH B S8 8N4
FR, EERABF BMA, B = SRR ER, BRI ER, FREER T REBH B4
H—# 5 BRETHEEX ALFREFHGERHE—E, HA5kE B— L BN ETX
B BRI BT IR &AL S (B M Kabat% A ,Sequences of Proteins of Immunological
Interest,5th Ed.Public Health Service,National Institutes of Health,Bethesda,
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MD. (1991)) BB EMBAEES SHASHENSE S, MERIH & MAURTEE, Flinst
14 2 SRR 4R 2 (ADCO) .

(0069]  HUAAMIAMEOBHEASERMHERKTRSS B8 Fab” R, 8N EF
BANREE AN ANREN FORB  EENRRMERSE RN 1. BEABELEE
BEHEWANRG AN SRR BZEHBURNF @b") 27 B

[0070]  “Fv’ B EHF TEMHLFE RN EL AL AR & PPl F R OZX HEZ . JE
HMEEN —F BN —FREMTEMEN —REHR  EXHER G, BT REH
B EANESEXHEEAURE- VI ZRERT ENHURSEEM SR B2 , A TMEHER R
TFTHAEPURE SR MR, MR SN R LN B EEHRETHEN = EEKX
RIFVEY—2) B F RF L PR EE 71, RE L e B &6 R B K.

[0071]  FabfF RICHE &R €SB M EFEE — B2 445 (CHD) Fab’ i BAFE T
Fabf B, HAE EH#ECHI 4 MR B 2 R im i JLANRE , B RE B REBER N —/ 82
A E B Fab’ -SHEE XL 6y 2 X FEHOFab” , b 1E B S L E R E R F =D
—MNMFEIREF @b") Fu BB AIMENFab’ Fr B P4, fEFab’ i B2 ) A BREE Yt
IR Pl R BN BB T K.

[0072] T HIEFLEWRMELBRFS, R EEABHESDIFETiA RERES) 1
R AT IR AW AP IR BN E IR B Z —  FRARFIA,

[0073] iRIEH EFE LW E R T, Jrikal 3 is 2 AN E R KA E FEY . 58
BYURE LA EER5  1gA IgD IgE IgGHITgM, Erp JLFH AT it — 2 43 A 3K (F FhEY) , 451
UNTgGl.1gG2.18G31gG4 IgAMI IgA2. Xf N T HUAAHIAN[F) 2K 751, A 1E & 45 M3 HlFR as
6.e.y Flu. ARIRFEERELD P TEEHAN=ZFMER AP, —RIFBEH WAbbas
& ANCellular and Mol.Immunology, & VUAK (W.B.Saunders,Co.,2000) F . P mT LA R HT
55—l M B E R RS B3R M G E BT B BB & 2 T I — 3B 7.
[0074]  “BABEFV” BR “scFv” §itk i A& BRI VeI VLGS i3, e iX SR S5 #3772 T 52
M EREES A LT R Py 2 Kt — A8 Ve VS M B £ BREEk 15
scFVvERRPLR S & IE R 58 . = T scFv 428 2 I Pluckthun, The Pharmacology of
Monoclonal Antibodies,vol.113,RosenburgfiMooreéw& ,Springer-Verlag,New York,
pp.269-315(1994) .

[0075]  RiE “XEHUE” RIER AR MRS S A/ R ER, 2 BREE 5HA%
FRBE RV R AT ARG I (V) BB BT R (V) (Ve-Vo) B (F AR B8R
RFEMESE AN E M BRI BCXT, BT 2 it ie 5 5 — &5 0 AN FEC
FHEEERANTURGE G R PR E A T H #AR 7EFI inEP404, 097, ;WO 93/1116170
Hollinger® A ,Proc.Natl.Acad.Sci.USA,90:6444-6448 (1993) .

[0076]  AXCBTHKIARE “BIEHE" R I8 NER LI R TUSTRBITUE, BIBEATE
SR ETER AR/ B SRR, B T E SR IUER f & R 5 e] A IR AR
2 4b XA LD BRAE. 5B E AFEE N AR RER R WARIUEK 2T
FEHARIFIMR, &R RETEE SR LR — R ER R T ENRRR Tz 4 Bk
TR R E T ENA R EREREO R BME "B R Zoniiid R N4 LR R
HI P BEIR1G U RHIE , A REAR AR RE 9 75 BB AR AT 4 8 B 5 AR P Hu A Bl 0, IR P A % B
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55 FF ) 5 L R B4R FT LA B X B Kohler® ANature, 256:495 (1975) #iik i) 3B 7%
2% , BRE AT LU EADNATT VAR & (B I, Blan £ E & 75 4,816,567) ot ] LAE A 1 40
Clackson® ANature, 352:624-628 (1991) AMarks% A J.Mol.Biol.,222:581-597 (1991)
FRFIA B R MR B AR BRSO E 7 B R TR RE PR .

[0077] AXHFMAFTESEREAE “RE” Pk GEREA) , Eh EFER/BUERER
— &4 515 B 5 B YA EUR T4 8 Bk 28 A B 2 i Hi ik o DA R B B A B AR R
FrEAE R B EIR , MR HR M4 S E 57— W8 T 5 — ik KRl 80T R i b &
ZHUER R BRP AR FFIAEE SRR, RECIIERTHEN A EEE GGEERS
4,816,567 ;Morrison®E A ,Proc.Natl.Acad.Sci.USA,81:6851-6855 (1984) ) o A~ 3 @R M
BRI EHBEERKE ik, REEFEEIEARKE (FlmE it 78 (01d World
Monkey) , a2k BRI B 8BIR) MRS MBHESE &R FIMANEE X F5] REEF
£5,693,780) .

oozl dEN (it B Bk “AFEN” R EFEE EARZERE AR &/DF IR
EHAE AR KRB R AN RBEIREE GZAETUE) , kB ZHEEX PR ER
B B BB AR e SR A ANBE il ok B IE AR (AT (/bR VR AR EEFEA
REKEIY MEEXBRE—LEEFRT, NMERESHELRKX FR) BREMAHEMAIEA
FREB A IO, NTRACHUA T LALE& FEZ A TR B R BT o R R IR R 2t AT X e &
WLAE — P ECE PR B E , AR ELR LB D—AJ8E AR SN
2, R SR 2R A E 2 N T IEARBERE AN BEHRZR, L KFR
HIA BB A E a2 N R BRE O 5 51 ) ABLEFR, a0 b Bk B FREUARER 7 . AR DA
EEIEEFREREHEEXNED—HS, BFRANGEREANIEEX ELMW
M.Jones% ANature 321:522-525 (1986) ;RiechmannZ ANature 332:323-329 (1988) ; i
Presta,Curr.Op.Struct.Biol.2:593-596 (1992) .

[0079]  “A$ifx” 2 BB RERFHMTE, FriR E 2R 755 N F B A= E R PER &
EBR e 5 AN/ 848 A A STET A R 1) 2 A BUAR BB B S & R 2B 751 NPT IX
Fhe L EARMEERR B & JEABURS & RE M AR BLR . 7T DL B AU 2 500 & PR
A2 NBLAA , B 5 M B 14 FB R 3 BE - HoogenboomfWinter, J . Mol .Biol.,227:381 (1991) ;
Marks et al.,J.Mol.Biol.,222:581 (1991) . & A] FF il & A\ S HUAAR Jr ik R Coless
MMonoclonal Antibodies and Cancer Therapy,Alan R.Liss,p.77 (1985) ;Boerner®% A
J.Immunol.,147(1) :86-95(1991) . B Wvan DijkFfMvan de Winkel,
Curr.Opin.Pharmacol.,5:368-74 (2001) . 0] DLl K 51 J5 it B 45 % R TR 3 W Sk il & A\ 9t
s, Bl % B R 3 4 2 AR AE M LA e B2 T P R BT T P2 AR X AR LA, (B R Frid B 2R R 3h )
FR7 PR 92 2 R B L A 29, 81 G 4 % 3 /N BRL (2 T 481 40 < - XENOMOUSE ™5 R (1 35 | - )
6,075,181#16,150, ,584) 53 WL, ) 4, 5 F38 5 A BLHMY F 3 S BEAR 7= 4 A LR BILI S
AProc.Natl.Acad.Sci.USA,103:3557-3562 (2006) .

[ooso]  FLFE(E FVFZHVRIGKIE , HAIRTEA S H Kabat B AMREX (CDR) 2T 75|27
M3 H 2B & K KabatZ A ,Sequences of Proteins of Immunological Interest,Zs
FhRPublic Health Service,National Institutes of Health,Bethesda,Md. (1991)),
ChothiatB R MRS B (ChothiafiLesk J.Mol.Biol.196:901-917 (1987)) .AbM HVRAY,
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FKabat HVRFIChothiaZE#¥¥h 2 [AIFHT H , 3 450xford Molecular ) AbME {4 28 A5 1 4
F. “Contact” HVREE F X} 7] FRMI B 2 ARSI 2047 . ok B X EHVRF B — M RE T
Fridk .
[0081]

79 Kabat AbM Chothia Contact

L1 L24-1.34  L24-L.34 [.26-1.32 1.30-1.36

12 L50-LS6  L50-L56 L50-L52 1LA46-1.55

L3 1.89-L97  L89-L97 L91-L96 L89-L96

H1 H31-H35B H26-H35B  H26-H32 H30-H35B (Kabat%%)

H1 H31-H35  H26-H35 H26-H32 H30-H35 (Chothia #%%5)
H2 HS0-H65  HS50-HS8 HS3-H5S H47-H58

H3 H95-H102 HO95-H102  H96-H101  H93-HI101
[0082] HVR®] L AIFNF FRAT “Y FBHVR” : VLA A 24-368,24-34 (L1) .46-565%50-56
(L2) #189-978%89-96 (L3) LA K VHF 126-35 (H1) .50-65849-65 (H2) F193-102.94~-1028%
95-102 (H3) AR #EKabatE A (F L) , £ XFiX £ 12 SO 55— AN X B 28 45 M 3 R 22 i 47 S
o
[0083]  “HEZE” B “FR” FREL R IR A 308 UK B AR X R AL 2 AN ) AR L m] AR 4 My s ik 2
[0084]  “BRILIE” A S5 RIFS T 40 B I 4 BUBUR AR IE R & I Fi s (4 3 E X
B .
[0085]  ASCRR FHRIARGE “40” RIEATEH AR A RO MM HEMERBEE REGH TP
J 47 BAEBRE S HETE FHR) 4 X HZES S A SR ST . 6000, 38 & “AX” B4
REFE X RHER .
[0086]  tnASCFIER M ALFI B R P B R, BRIE L T XA B RN E, R Q.
“BU A9 BIEE BN UG EAR , A SRR I AR K BRI 7 TH R AR AL L4 “He O T AR AL
R A/ BB A L I AAS L R
(0087] FEVEMIARA KA Z BT, B4 ME, ARBARNR TRENHEYRED RS, K4
SRV LA ARAL, o BN 4 BR AR , A SCAF A B ARE A A T #3088 Se i 77 R B 89, T A2 FR il
.,
[0088] III.H¥:
(0089] 7E—LbsjE iy B, R/EVETTREZZRE HEEHREN IE, TR FiEBER
ZRERAARENPPD-L1FUE, AFiErE TRk 2R BN S B RARM M FZ
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& FEPD-L1 B 3h F X A HICpGl LB FEPD-L1ZE R & F 1 B — DML ACpGhi S L BE
o2& BRI K R B Ak

[0090] FE—Lusijfi h Brh, RMETREEZ R E hREHBH TE, RESRKMER
B 2R E NS H R RE ST 2R E EPD-LL B3 FIX H I CpGl L F1 /5 PD-L1 & A &
TIFR—ANRBNCp6h B LR BFPEREKFH PR, TR FEEFERZAERAE
MERIBIPD-L1FiAE .

[0091] ZE—SLHEFEF, RIEEITHRESEERBRTE TR EEE: ) kF AR
BRAENZRE, HREREZREN S HREARK R PITRZREAEPD-LI B TX
H ) CpGl b F/BPD-L1E: R I & F 1 B — A2 ANCpGh s B B i 2 s /K i B
& F0 (b) [ BT 3% (B 400 Ba) TR 132308 e B R ERIHPD-L1di 44k .

(0092] FE—ULHTRF , M —FEINELE 2K & & 5 0 fe 5t HPD-L1H U IB T R L
I, Bk T BHEAERE ZREN S HEMARA RSP MEPD-L1 B3 FX FHCp61
R/ BEPD-L1EE B N & F19 B — N ER ZANCpGAz & 1 B E 4k K, B P B S P £EPD-LL
JBaNF X #CpGl EELFEPD-LIZEF & F 19 B — D B ANCpGhL & b S el KK F iy B
AR A PR 2R AT REXT VR TT OB o

[0093] FAE—LLREA R RE—FETZREPRBENTE, IR T EERE: ) X
B2 A& EH EAMII RSP M EPD-L1E 2T X B HCpGl _EFI/EPD-L1ZF N & F1
) — NER S NCpGAL 8 B B EAL K SF 5 0 (b) [ S 4 B e A FEPD-L1 B 3) T X 1 B9 CpGl
L ERFEPD-L1ERE W& F 19— AN EREZ NCpG6hr A B P& s KK TR 2L 2 i
R B &) HIPD-L1H A,

[0094] FE—EesLiE 7 R, Rt —FRT LREFRBENHIE, IRTERTE: ) R
B2 RAENSHEMRROES P REPD-L1 BT X F#Cpcl EA/8PD-LIZER K& F1
B — N ELZ AN CpGAL S L B ALK F0 (b) [ 4025 Ba) MIIE R, ZEPD-L1 B3 FIX i
CpGl EERAEPD-LIERE N & F 19 #— M EANCopGhr S b B F P EBARK T B B 2R
& AR BN BIPD-L1Hi 44k,

[0095] FE—MSsCia 7 R, IR —FHIEIT 2 RE P RER iV, Rk ik B R e %2
RE R EHRAMA AR P EPD-L1 B3 FX F#CpGl L F1/BPD-L1EE A& F 14 1
— NERZ N CpGAL s E A B B ALK F s fan SR 5238 7EPD-L1 2 31 F X 9 CpG1 _E BRAEPD-
LIZEFE A& F1IP R — AL NCpGhL i LB R E e RK PR B E4L , WA Bk 2183 1
AR ERIHPD-L1TA.

[0096] FE—LBsSEiE T P, 1R AL 58 FT RE X PUPD-L1FUAR VA IT RN I IE 2 iR E I
iR FiEasE: () EXREZREN S H BRSSP IEAERMEPD-L1 B FR B
CpGl L M/8PD-L1ZEF A & F1H K — NI E AN CpGhL s B B EEAL K F1 (b) B 7ER
H ZiE 1 & A R4 H AR & P AEPD-L1 B 31 F X A i CpGl L BPD-LIE R & F1LH I —
MHEANCpCA R FEF P EBMAKPFREMN ZRE E— LR, ZHEE—F
L35 ) 521838 T B BB I FUPD-L 1Ak,

[0097] FE—BSTHEF B, AR CRMEH A EFEIPEAEPD-L1 B3 F X F #CpG1 _E FIPD-
LIZEEW & F1H K — NI N CoGhL & L1 BB EA4b K.

[0098] PD-L1E3FXHHICpGl (AR WA AMut2) B K HABHFR RHhegl9 chr9:
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5449887-5449891 .PD-L1EF N & F1HH— DB N CpGhz m (A ILWHRACpGCHEHMut?) HI
F K 4H AL A7 hgl9 chr9:5450934-5451072.1X 6248 b5 ) /55 51 A] LAE A L E R B R A BUE
£ (INUCSCH: K 40 91 %5 8% (genome . ucsc.edu/) ) 3k15.

[0099]  CpGlHI#%ER/F 51 2GCTCG (SEQ 1D NO:22) .

[0100]  CpGS5AYIA%ER ¥ 51 & CACGGGTCCAAGTCCACCGCCAGCTGCTTGCTAGTAACAIGACTTGTGTAAGT

TATCCCAGCTGCAGCATCTAAGTAAGTCTCTTCCTGCGCTAAGCAGGTCCAGGATCCCTGAACGGAATTTATTTGCT
CTGTCCATT (SEQ ID NO:23)

[0101] DA TF#R#thgl9 chr9:5449887-5451072/1 /%% (CpGlFICpGEHH FTRIL) :
GCTCGGGATGGGAAGTTCTTTTAATGACAAAGCAAATGAAGTTTCATTATGTCGAGGAACTTTGAGGAAGTCACAGA
ATCCACGATTTAAAAATATATTTCCTATTATACACCCATACACACACACACACACCTACTTTCTAGAATAAAAACCA
AAGCCATATGGGTCTGCTGCTGACTTTTTATATGTTGTAGAGTTATATCAAGTTATGTCAAGATGTTCAGTCACCTT
GAAGAGGCTTTTATCAGAAAGGGGGACGCCTTTCTGATAAAGGTTAAGGGGTAACCTTAAGCTCTTACCCCTCTGAA
GGTAAAATCAAGGTGCGTTCAGATGTTGGCTTGTTGTAAATTTCTTTTTTTATTAATAACATACTAAATGTGGATTT
GCTTTAATCTTCGAAACTCTTCCCGGTGAAAATCTCATTTACAAGAAAACTGGACTGACATGTTTCACTTTCTGTTT
CATTTCTATACACAGCTTTATTCCTAGGACACCAACACTAGATACCTAAACTGAAAGCTTCCGCCGATTTCACCGAA
GGTCAGGAAAGTCCAACGCCCGGCAAACTGGATTTGCTGCCTTGGGCAGAGGTGGGCGGGACCCCGCCTCCGGGCCT
GGCGCAACGCTGAGCAGCTGGCGCGTCCCGOGCGGCCCCAGTTCTGCGCAGCTTCCCGAGGCTCCGCACCAGCCGCG
CTTCTGTCCGCCTGCAGGTAGGGAGCGTTGTTCCTCCGCGGGTGCCCACGGCCCAGTATCTCTGGCTAGCTCGCTGG
GCACTTTAGGACGGAGGGTCTCTACACCCTTTCTTTGGGATGGAGAGAGGAGAAGGGAAAGGGAACGCGATGGTCTA
GGGGGCAGTAGAGCCAATTACCTGTTGGGGTTAATAAGAACAGGCAATGCATCTGGCCTTCCTCCAGGCGCGATTCA
GTTTTGCTCTAAAAATAATTTATACCTCTAAAAATAAATAAGATAGGTAGTATAGGATAGGTAGTCATTCTTATGCG
ACTGTGTGTTCAGAATATAGCTCTGATGCTAGGCTGGAGGTCTGGACACGGGTCCAAGTCCACCGCCAGCTGCTTGC
TAGTAACATGACTTGTGTAAGTTATCCCAGCTGCAGCATCTAAGTAAGTCTCTTCCTGCGCTAAGCAGGTCCAGGAT
CCCTGAACGGAATTTATTTGCTCTGTCCATT (SEO ID NO:30)

(o102] 5 HF ZAL K Ak

[0103] AT LAE FH % Fp 7 iE I 2 PD-L1 B3 F X BICpGl L F1/BPD-L1 A & F 19— B
ZACpGhL R _E A B BALFREE AR R L S0 7 R P , 4 I TR AR BR & 2R DNAW /7 e PD-L1 J8 31
T XA HCpGl_EHPD-LIAN & F1IH A —PNEEANCoGhL 2 LR EAFEE . HERBRE R
AEFE Y DNAYG B nE (“C”) B EEEL LR PR M RE (“U”) o (BN 820 5 FF B s g R 22, Rtk , T
T BR S £ 4 3 ) DNAJF F1) o 5 NRE J I 2R 4L, X R B 2R A AR5 T 51 B el g SR 22 ) HR 24k
RES , NTTTF5 255 TDNARX BR R BRSSPI L B ERAENT (5 B o AT DAXT SO 1 5 513847 % Fb
SRR IZE R E BT P, ARG 4 AR AR T 5 i8I PCRY 1 WA AR S
BB RO FF 51 (iPD-L1 /3 3 F X B CpGL A/ BPD-L1 & F 1 B — Ak £ 4NCpG
MR FPEE—XNRER, — M REBE &, KA ArA B R ue ARG BR s e 7R R 5 5 3 0 1
fRwENE , R 5 B fa s ne SR AL AE 3 A B mE i . BT LA B B PCRP=47) B8 1T DA 5 B i e
PCREPLURERANDINAGFHEENLEE (S, Bl WFrommer , F A
Proc.Natl.Acad.Sci.89:1827-1831,1992) .

[0104] 7E—LEsEii 5 £, B IEAG BR A2 7 1 8 MR K P 2L B ECpGL E/NF 4
20% B B4k (J02919% .18% . 17%.16% .15% .14%.13%.12%.11% .10%.9% .8 %«
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7%6%.5%4%.3%.2% 1 % B/N T 21 % 1 B EA DT, B FEEXEE > [/ 1/E
I E ) E— LS 7 B, B WERER S A I /7 5 8 B IR /K T 5 AL R AEPD-LIEH A &
F1H I —NEE A CpGhL s L /NTF 2920 % B B 4k (In919% .18% . 17% +16% .15% -
14%.13%.12%.11% .10%.9% 8% 7% 6% 5% 4% 3% 2% 1 % B /N T L1 % R £
WAHEE—A, BB AR EEZ [P EFTEE)  E—sE i ®4 , B WARER S 250 7 i
5E H R /K T B B4 R 7ECpGLl B/ F 2920 % B B B4k (In4919% .18% . 17% . 16% . 15% -
14%.13%.12%.11%.10% 9% 8% 7% 6% 5% 4% 3% 2% 1 % /N F 411 % [ B &
WH B, B X ME 2 B A ERED (UL RAEPD-LIER N & F 1 —ANaEE A
CoGiz s B /NF 2320 % B9 B B4k (n2919% . 18% . 17% .16% .15% .14%.13%.12% . 11%
10%.9% 8% 7% 6% 5% 4% 3% 2% 1 % B/ F 41 % 1 B AL FHIE—A, BIEE
X EE 2 JA] AR AT TS D

(0105]  FE—sLsSTjJr Rep, B AR BR S £ U 5 7 2 ) P /K 7 HF 4k B ECpG1 2920 %
ZHA0% B EAL (I12920% .21%.22% 123% 2496 125% 126 %6 127 % 28 % +29% +30% +
31%.32%.33%.34%.35% +36% +37% .38% .39% 8{40% 4T — , 35X LefF 2 (A
EARFEED AE—LesL M T R, h WARERE L W 75 < 10 o 25K F 5 240 R 7EPD-L1 £ H
NETF1H I — AN NCpGhL A L4720 % Z 4540 % i B 34k (I0£920% .21% .22% . 23% .
24%.25% .26% .27% +28% .29% .30% .31% .32%.33%.34% .35% .36 % .37% .38 % .
39% B5540% T —A , B X EAE 2 (A FEFITEFE) E—sLii 5 2, B EREBE L
N5 2 P K B B R AECpGl E 29209 2 4540 % (9 B B4k (I02920% .21% .22% «
23%.24%.25%.26% 27%.28%.29% .30% .31%.32% .33% .34% .35% .36 % .37 %«
38%639% B40%6 AT —, FLIE IX L 2 18] AT FE D) L UL R ZEPD-L1E R & F1h
B — N E N CpGhL i E£120% E 4140 % (9 B 2L (J1£920% .21 % .22% . 23% 24 % «
25%26%.27%.28%.29% .30% .31 % .32% +33% .34% .35% .36 % .37 % .38 % .39 % Bk
40% FHHE—A, B LEAE 2 8] KR VE D) .

[0106]  FE—YESCjE T R, AR ERE EE T W e I B K L B AECpGl E X T4
40% £ £9100% 2 [A] F BF ZE 4k (£4940% .45% .50% .55% 60% .65% . 70% .75% - 80%
85%.90%.95% .99% BL100% f) B ZAL I —A , BB X E 2 B K AEAVEE) A —1L
SRR, HERBRE RN T =K T2 REP-LIEEN & F1hi— R %
ANCoGAL B _E X TF#140% Z£9100% 2 18] B B 24k (An£40% 45% 50% .55% +60% .65% «
70% .75% .80% .85% +90% .95% .99 % B 100% K B E AL R i 4F— A, B 35X te{E 2 (A 1Y
MR AE—LeSLii R, B IERREE N F 2N E/KERELRAECGL EXT 4
40% Z£1100% 2 8] i) B 4k (0£940% v 45% .50% 55% . 60% . 65% .70% . 75% 80% -
85%6.90%6.95% 99% 5100 % () B B4 P FME — A, BIEIX B EH 2 [ KR VE ) DL R AE
PD-LIZEHR A& FIH M — NS NCpGhL A LK F 4140% ZE £4100% 2 18] # B a4k (n4y
40% .45% .50% +55% +60% +65% . 70% .75% .80% .85% .90% .95% .99% 8100 % {) FF 3L
W HE— , B IX LR Z B AT A TE ) .

[0107]  FEFLSHES R+ ,PD-L1 B3 F X HCpGl L FM/BPD-LIR & F1HH—REA
CoGAL = BB FF B A FE B el TE AR BR A 3R vk AR (BS-NGS) W52 , He b (8 Al @ Bk A 7
%4 WILLUMINA®HI SEQ™JF &%) 24 WARER S Eh AL B AIDNA. % T AR B & 58
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WARMFERELHY S WF Farlik% A (2015) Cell Reports doi:10.1016/
j.celrep.2015.02.001;:Tiedemann® A (2014) Cell Reports.doi:10.1016/
j.celrep.2014.10.013;Fernandez% A (2015) Genome Research.doi:10.1101/
gr.169011.113;Lim% A (2014) PLOS Genetics.doi:10.1371/journal.pgen.1004792,
[0108] LSy B, B LHRERE S A B 5 5 8 1 /K B 4 R FECpGL £/ T
215 % BB FeAk (0294 % . £93% 292 % 291 % BN T 2491 % B B 22 A4Y , B4 X S 22 8] 4 E
fITuE) £ —LeSEit 7 R, B AR ERE & kAR 7 7 e 1R K 7 B 2L B 7EPD-L1 £ A
W& F1IH B — AN ANCpGhL s /T 2415 % R ZE 40 (An#94% 293 % 212 % 411 % B/
T A1 % B R &4, B X EAE 2 A RIS RD) £ — s £, B RS AN
1 58 B AR 7K B B B FECpGL _E/NTF 295 % F B Bk (n#94% £33 %  Z12% 291 % 8L/
T L% R B4, X EE 2 B IEE) U REPD-LIEFA & F1HH—1 8%
ANCpGAL 8 L /NTF 215 % BB Ze 4k (214 % ZA13%  292% A1 % BN T A1 %R 24, 8
XL 2 A AR TE ) .
[0109] FE—UBsCjETy R+, B AR R & £ AR 3 7 S 1) H K P () R 5 & #ECpGl |
£15% Z£160% Z (818 BB &4k (n#95%.10%.15% .20% .25% .30% .35% .40% 45 % .
50% 55% BN T £960% FI HF B4 F A —, B X EZ [ EAMIEE) 7 — L5
RSP, HERBREER RN FHE R EKF R L ZEP-LIERANE FIHH— 8
2 MNCpGAL A _E295% 2960 % Z 8] # FF 24k (In415%.10%15% .20% .25% . 30% +35% «
40% .45% .50% 55 % B/ T 2960 % i B AL P AR — A, B3R X LB H Z [AI KR FE DD ©
EESTHE T R, BIEARER SRR KA T B I R SRR B B R TECPGL A5 % R
£160 % 2 1B FK) BE 4k (0295 % A £910% . £915% . £920%  £125% - £930% £35% . £140% .
2345% . 2950% 2155 % BN T 4160 % 1 B 4L, B3 IX BH 2 (BT va ) LA R FEPD-
LI1ZRFE N & FLHE—ADEEZANCpGhL s E415% E 4160 % 2 18§ B B4k (In415% .10% .
15%.20% .25% .30% .35% 40% 45% 50% 55 % B/N T £160 % [ ZHAL P R E—, A
FEIX EAE 2 (8] AT YE D) o
[0110] FE—EsiE T R, B AR ER S8 AR 7 88 8 1) = K B B = 7ECpGL B &Y
60% E£1100% Z [A] # FF Fe4k (Fn4960% .65% .70% .75% 80% .85% .90% .95% .99% . K
T #199% BL100% ) R B FIAE— A, B X EAE 2 [ RIS E) st R
W, B AR ER S R R AR T 1Y =K S B AR B FEPD-LIERFE A & F1H M — e A
CpGAL 1 2960 % 2 29100 % 2 [8] 19 B B4k (In£960% .65% .70% . 75% .80% .85% .90% «
95%99% KT #4199 % 529100 % 1) F B4 FE— A, B X LAE 2 B KRG ED 7
— s T R, MR AL KA FHE B E KR ELRAECCL EA60% EL
100% Z ]I B JE 40 (In£960% « KT 2160% £165% £170% ZA175% - £180% . £185% 4]
90%  £995%  £999% KT £199 % BL 41100 % [ B b , 451X Bl 2 1] FOAE AT VE D) BA &%
FEPD-LIEF W& F1HH — AL N CpGhL & E£4160% ZEZ1100% F FF Z 4L (W04160%
65%70%75%80% .85%.90% .95% 99 % KT 4199 % 541100 % i) B Z AL F £ —
A, AFEIXEAE 2 B FETVEED -
[0111]  FEFLSLHTT RSP ,PD-L1 A5 F X FHICpG1 EF/BPD-LIN & FIF M —I 8%
MNCpGRr S MR ENREEFRAFELS AR E, k8 ILLUMINA®K
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INFINIUM®HumanMethylation450 BeadChipff 31, f&j st ii , 7E AR ER A H L B )
Yo EEHADNAS R A Y 38 (WGA) BF(R /B Ak . 4tk 3F it A\ F|HumanMe thylation
450BarChips , FTiR:E F 88485, 512N ERE , i 3599 % HIRefSeqZE Kl . FRETHRE 19, 7554
MAFHICpG & (£ B IX FImiRNA S 3 FH B H AN B 55 ) L K& 3091 R4 FE JECpGhL s
FEZRATHA] , TEBRER S £h 4b BE B WGA-DNAZF FiB K B 55 B/ EBRIS AL 7% 82 1 226 (K] R ke 7 MEFNA
KR BN ER BB R T8N CoGEE R BE , B, — A3t F B B4k (“C7) T 5B — 3R F Bt
BRI R EAL (“T7) F 0 B R R4 51418 K 2 J5 &8 FIDNP- R A ¥ FK A5 i K dANTPIEAT
F BB R SE AR o P T AH R Cp Gk [X] B 1 5 Fh BR K BUKE e N AH F R AU AR ICAZ H R, HCpG&E
D] B R R 10 “C7 BT B AR BT WA R , R UL W 7 4 ) 0 6 0 3 i v A S 1 B B 4
TG R RN E i E R B R B ER B A A RE S R E AR IEREA
T it P A 2[R R YO DNA R R A0 AEL, #4538 09 “BAE” . DNAFF BEALBE 2 ORI 2 (B M IE ST & , 1R
R B BRI A58 FF 5 40 A B (K] R 5 B A B B #3R INFINTUM®HumanMe thylationd
50BeadChipfE ZI| A1l 58 57 & B3t — 2B 40 T #E IR F Bl iiMorris® A (2015) Methods 72,3-8;
Sandoval® A (2011) Epigenetics 6,692-702;de Ruijter® A (2015) Laboratory
Investigation doi:10.1038/labinvest.2015.53;Lehne® A (2015) Genome Biology 16,
37-49; FIH BT .

[0112] FE—eseiEr B, 8 A F EA0E FRES INFINTUM®HumanMethylationd
50 BeadChipl% %)) # %€ HIME/K S F B AL 2 X T CoGlEE L0 E /N T £0. 22 A1 BME (IN£50.
0.01.0.02.0.03.0.04.0.05.0.06.0.07.0.08.0.09.0.1.0.11.,0.12.0.13.0.14.0.15.
0.16.0.17.0.18F10. 19 KME— , BFE X EAE Z ALV ) A — LSt A R,
FA R FAk S B 5 (B INFINFTUM®HumanMe thylation450 BeadChipPEF) 52 HI{E
IR EAL RS TPD-LIZERE N & F1H K —NEE AN Cp6hl MEL0E/NT40. 22 [A] 8
B (f0£30.0.01.0.02.0.03.0.04.0.05.0.06.0.07.0.08.0.09.0.1.0.11.0.12.0.13.
0.14.0.15.0.16.0.17.0.18F10. 19 F4E —™, FLIH X LeAH 2 (R AT AT VE D) o 7F — LR S
R, ELS A @nINFINIUM®HunanMethylation450 BeadChipl 1)
SE BE/KF B AU E X T CpGLTEL0 R LY/ T £90. 22 [E] i BE (1£70.0.01.0.02.0.03.
0.04.0.05.0.06.0.07.0.08.0.09.0.1.0.11.0.12.0.13.0.14.0.15.0.16.0.17.0.18F
0. 199 HME—, BIE X BE Z [ FEFTERD) LA RS FPD-LIZEA & FLFH—I e
ANCpGAL AELI0E/NTF£50. 22 A1 B{E (21£490.0.01.0.02,0.03.,0.04.,0.05,0.06.0.07,
0.08.0.09.0.1.0.11.0.12.0.13.0.14.0.15.0.16.0.17.0.18F10. 19 KME—4*, ALFEX
Lo {2 A I AEARIVE D o

[0113] FE—LstiE R4, FHFEAE RS INFINIUM®HumanMe thylationd
50 BeadChiplEF) #xE i B /K EMRZX FCpGLAEL0. 22 £0. 32 [ HIBE (04
0.2.0.21.0.22.0.23.0.24.0.25.0.26.0.27.0.288%0. 29 (14—, B35 X Lo {8 22 [A] )
fEVER) . E—L st iE s R, 8 AR 240G A5 GnINFINIUM®HumanMethylatio
n450 BeadChipFE %)) i 5€ B 45 /K F B EA AN FPD-LIZEF A & F1H ) — N2 £ N CoG
RLEFEA0. 28 490,32 1A A BME (1£50.2.0.21.0.22.0.23.0.24.0.25.0.26.0.27.0.288%
0. 29 HE—A, BFEIX L 2 (R LG ED B — 25ty 2+, fF R B S FIES)
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(WWINFINITUM®HumanMethylation450 BeadChipBE %) #E K EKFERELRN T
CpGlEEZ)0. 2E £50. 32 (A B8 (11£70.2.0.21.0.22.0.23.0.24.0.25.,0.26.0.27.0. 288K
0. 299 HE—1A, BIFIX EAH Z AR EMATERED UL RXT FPD-LIZEFR A & F1H K —1 5L
NCpGiAL B TEZ10. 22 £0. 322 A1 B1E (10£90.2.0.21.0.22.0.23.0.24.0.25.0.26.0.27.
0.288%0. 299 KME—, BHEX LH Z AR TE ) .

[0114] FE—LestjiE i Kb, AP EAS A% GOINFINIUM®HumanMethylation4
50 BeadChipP§ %)) 5 & B =i 7K AL X TCpGl7E R T410. 32 £91. 02 A I B{E (&
XF0.3.0.35.0.4.0.45.0.5.0.55.0.6.0.65.0.7.0.75.0.8.0.85.0.9.0.95881 . 0 [14F
— N BREXEEZEEMEE) £ —SElm R, EHPEEALS S (W
INFINIUM®HumanMethylation450 BeadChipP% %) & 52 B & /K F B9 &40 £ X FPD-L1
EEAANEFIFH—DNEEZANCoGhA SEKRKTL0.3541. 02 A HIBHE LK F0.3.0.35.
0.4.0.45.0.5.0.55.0.6.0.65.0.7.0.75.0.8.0.85.0.9.0.9581. 0F I E— 1, BFFiX Lk
EHZ B AETIEE) £ — st i R b, 8 BB 248 F 5 5 (W INFINIUM®
HumanMethylation450 BeadChipRE%) 5 8 = /K P B4k 2 XF FCpGlE R T410.38 4
1.0Z (8] iB{E (4 XF0.3.0.35.0.4.0.45.0.5.0.55.0.6.0.65.0.7.0.75.0.8.0.85.
0.9.0.95881. 0 FHE—A, BLIEIX L AE 2 (B TG ) DA KA FPD-LIEFE R & F19
1 — AN Z N CpGh S TERTZ10. 3241 . 0Z [ HIBME ()X F0.3.0.35.0.4.0.45.0.5.
0.55.0.6.0.65.0.7.0.75.0.8.0.85.0.9.0.958%1. 03 f4E—, BIFiX L8 {f 2 (&) F AE 4T
VG .

[0115] FE—ELHEHFEYF, KB ZREN L SEYHESA SRR EDRES A4
YIRE ), ook B 2 E 10575 S 4 B AN/ SRR 40 B, AT LA DA 3% s 9 4 At R / B B 4
B (EZERR, B0, 2 K HDNAFN/ S FE T A) F/s L ik fE— st 5 B, BE 5
BREALNAGED A A THAEENTEY A A — iy £, A A FHRE
B AL RSP NE PHRBEEE LA R, FEREARAS SR — s
MR, FEMENEZRER ISR — ST B, MR RFERNEHSEN
—LOSEHE T B, B AR R BARE 2 A RS R 8 (FFPE) BEM 78 — S8 SEHE T R, BE 5
RAMER SR B 2R E AR EARR/ S R B R

[0116]  FEA SRR AR 7 — st 5 P , R B ZiRE N S H B A B 3 —
BRI RRIERIEE AR LR R, EREZAEN SERBARN R F
7ECD16".CD4*.CD3*.CD56".CD45".CD68".CD20".CD163 " BRCDS Wk = 4a it o iy 4 £ — Fhak £ Fh &
AR MIRTE AR LSS T R, EREZRAEN B B AR RS FAECDS HE
AR A AR RS B, AR E B AN AX MM B Z 4 H
H) G A 342 (THC) M B VATE R B 2R E 1 & R 0 AR & P R ICD167 .CD47.CD3"
CD56".CD45".CD68".CD20".CD163* BLCD8 Ik F= 40 fg + B — FhER & FR A7 1E . X B B HEE
AR T Bl tnwes tern BN ELISAFIVE S AH A . TR R LL STl 7 B, AR R RE S HAR
EREZREWNESEEABRAFERPRNCDI6.CD4*.CD3*.CD56".CD457.CD68*.CD20" .
CD163"ELCD8 W 4+ () —Fh e 2 M F7E, TR ERRE ST EABHEEAR T EE
PCR (qPCR) \qRT-PCR. ¥ 4 77 #fr (WIRNAseq)  FFE 5143 47 « IR AU 7 55 - 1% L2 AR 55 v 451 dn
FLUIDIGM® NANOSTRINNTECHNOLOGIES®%:424t,
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[0117] FEFRKIEHFED, WERBZREN SEREMBEHRESEPD-LI B FXHH
CpGl b A1/BRPD-L1ZH A & F1H ) — ML Z ANCp6hr & L BB /K FHF EUNKE %
2 2 MR IR UESE , R FPIPD-LIGUA IR IT 2R A SL i R, IR R B 2R H
& B 4R R AR ZEPD-L1 B 3 F X P I CpG1 B FI/ERPD-L1E R N & FLIH M — P E
ANCpGAL i b B 55K BB A S A IR i R4 , W A HPD-L1FT AR YR 7 ik
o

[0118]  JB%E

(01191 FEARSCHrR AT 7 vk i — e sk fti 77 R L R e 208 IR 8 . R R . PR . B
10975 B O A S e PR o 7 A ST BT R R AAT 5 VR I — S 7 R I R R L’
S H 88 PR 1 ML B EL A S b bR T — SRS O R P, SE R BRIR AR ()40 b R
B M) (ERESE AT AR | B SRR RE SR B B (0 B R F0 B i e BUR) | BRARE .
FB 53 BR 4 R L S L ORI O FTE L ERLE R IE R IR SR B E . E R E R
(CRC) \ FE WIS F 58 eV AR & B 9% AT B AR S SRR  FR IR BRI R VAT
2R . 2R M BRI FIBA AR 2R (R 2R/ JEHE B AR E A &R (NHL) L /NKES 48
Hfg (SL) NHL . AR 4% /8 ¥ FUNHL 7 8 /R 38 PENHL 755 2% 4. 0% BF 40 JNHL « 55 R bk 2 BE4H BONHL 55
K/NTCRAIMEINHL bulky disease NHL.ZMEZHATHE B AIDSHISCHKE 8 fiWaldenstrom
FIEERER @ M) 8 Mk 40 pa 44 (B 1% (CLL) &Mk Brg fa vk i f s (ALL) B4 f
B 1057 « 18 14 A RE 4 A B 10095 AO RS A J bR B2 18 4 M 8 (PTLD) . DA B 55 BREE 14k 4 #4) J88 7 A
KI5 I S A KB (05 7 b Ja AR SRR /K B \Mei gsZE S 1E o LA B Sk AL 2R )
T8 U 75 PR R AN B) R 9T L B B BR A L URS |+ 4 BE T B R AN AR R B RS

[0120]  FEFELLSTHE Ty R, 3& T8l A& B (19 5 R 7 (4 988 i 60 36 L8 . e A 5 kg
BIEREEENEBRER ERETHE TR, B R IIRE . E— STty R4, fiiE £
/I P 9 I /) 200 B A 8 i i e e AR 4 L g o E SRS S R, R R
REEY M ERE. . B A Z R N R B R A B
(01211  HiPD-L1¥itk

[0122]  PD-L1 (RN “FE BT B 441" .PDCD1L1.PDCD1LGL \B7-H1.B7-HFICD274) &
40kDafy 1 RUBSRE R B , 45 & 1ET5 (L AU TSR Afg  BLE A A0 B B8 40 b &% B 5244 PD~1 . PD-L1
5PD-18 45 & %3 %I TCRA T I IL-27= A v 40 FTHI M 38 5 1 {5 5 . PD-L1/PD-1iB B 4
NP IR RS THRR ) EE NS Lipson EJZE A ,Cancer Immunol Res 2013;1
(1) :54-63) A ZIHWHILIR, HIPD-L1HLAXTPD-L1HI 3N H /] §8 7o A THR AR 154k , TR
B ORI R B 95 A0 B RO B 4B R Y

(0123] FEASCIRBEHET — M A AR LS iE A R, JIPD-L1filk GRHESE &
B) fiPD-L1 5 K S MBKMLE 4 £ RE 5T, PD-L14 & B AR5 £ PD-181/84B7-1. 7E
FE LT R, HIPD-L1fitk EH PR S & A B % B YW243.55.S70.MPDL3280A .MDX-
1105.MEDI4736FIMSB0010718C.MDX-1105, tB#X ABMS-936559 , f&W02007/0058 74 #iR i
PLPD-L1Fufhk . HidkYW243.55. S7T0 (B FE MR &L X 75143 HINSEQ ID NO:20f121Ff7R)
W02010/077634A1 7 £ 1R K HiPD-L1$714% MEDI4736 W0 2011/066389F1US 2013/034559
R R A FTPD-L1 544
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[0124] ] T ASCIRMEA A ERHIPD-L1TE GHEELE & B REH& 5 L6
53R FPCTEFIEHEW0 2010/077634 ALFIUS 8,217,149, Hi@ i 3| AHAA T,

[0125] fE—uesiitiy R, HIPD-L1bitk @ EBRE S H B SR8 1% PD-L1AIPD-12 8]
/B PD-LIMBT-1Z MM 4E& FE— L7 R4, PiPD-L1GTib 2 R M Piik . 70— 45T
5 R, FiPD-L1H 4k & % H Fab Fab’~SH.Fv.scFvl (Fab’) 2 ff BRI Hiik F BR  fE — L5k
F 75 e, PIPD-L1HUE R AR Hi ik 72— L8 sEi 5 R , FiPD-L1Fi4k 2 A fiik.

[0126] LS5 R, PiPD-L1PiAE & & FSEQ ID NO: 200 B E R 5 5 S & mT
WX FEASEQ 1D NO: 21 R EBR PN BT X,

[0127]  FHE—NLHEHF RSP, PIPD-LIFGBEEEHTTEX LK, TREHETEX ZHRE S
HVR-H1 .HVR-H2 FIHVR-H3 5% 5] , Ho o .

[0128]
(a) HVR-HIA 5] 2 GFTFSX;SWIH (SEQ ID NO:1);
) HVR-H2A4 5] 2 AWDLPYGGSX;YYADSVKG  (SEQ ID NO:2);
(©) HVR-H3 A7) 2 RHWPGGFDY (SEQ ID NO:3);

(01291  3H—sB#h, HrA X1 2DEG; Xo/Z SELL ; X3 2 THS.

(0130]  FE—ANEARGTH, Xi2&D; Xe & SFXs T B— 0, LRk — S a &7 X EHIE
ZRF %), R F 51 3 51 #E 8- HVRZ ] : (HC-FR1) - (HVR-H1) - (HC-FR2) — (HVR-H2) - (HC-
FR3) - (HVR-H3) - (HC-FR4) fE 7 — 5 , AELRFFIR B AL FELL T Ed— B,
HEZRFH RV AT I FHESR AR — P T BRI E D — AN .

HC-FR12 EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4)

HC-FR2Z WVRQAPGKGLEWV (SEQ ID NO:5)
O eErs £ RFTISADTSKNTAYLOMNSLRAEDTAVYYCAR  (SEQ ID NO:6)

HC-FR4 2 WGQGTLVTVSA (SEQ ID NO:7),

[0132] YES—771H, E¥ L Ki#—2 58 FHVR-L1 HVR-L2FHVR-L3IW AT X B2 H 5
Hep:

(01331  (a) HVR-L1/% %1 2RASQX4X5X6TX7XsA (SEQ ID NO:8) ;

[0134]  (b) HVR-L2FF %1/ /& SASXoLX10S, (SEQ ID NO:9) ;

[0135] (c) HVR-L3/F %) £ QQX11X12X13X14PX15T (SEQ ID NO:10) ;

[0136]  t—PHh, o Xy DBV Xs R VERT ; X6 A2 SEUN; X7 /2 ABLF ; Xs 2 VERL ; Xo 2 FBKT; X10
RYERA; Xu2Y,G,FES; Xiz&L, Y, FEkW; X132 Y,N,A,T,G,FEI; X1aZH,V,P, TERI; Xis2A, W,
R,PEKT.

[0137] SR —HH,Xa@D; Xs &V X6 &S X1 2A; Xe 2V Xo 2 F; X102 Y Xt Y ; Xz L s Xis e
Y XuaBH; XisBAFE A —FH L, BT O ST A X BFHAELFF], LR T RH+FIEZHR
2 [8]: (LC-FR1) - (HVR-L1) - (LC-FR2) - HVR-L2) - (LC-FR3) - HVR-L3) - (LC-F R4) .fER—F
L ERFFIRE ANILEERLFSER—HH BT RV HFER ES—FH, &
BEHIFRZES—ANNT
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LC-FR1 ZDIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11)

LC-FR2 2 WYQQKPGKAPKLLIY (SEQ ID NO:12)
018 crrs R GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC  (SEQIDNO:13)

LC-FR4Z FGQGTKVEIKR (SEQ ID NO:14).

[0139] FER—ALHEH R, BT 0 BHHP-LITIASRI RS S B RO S EHA
BT TXF), K.
[0140]  E 5% 4 HVR-H1 HVR-H2FIHVR-H3, it —k .

) HYR-H14 5 2 GFTFSX ;SWIH; (SEQ ID NO:1)
(01411  (it) HVR-H2A-9 & AWIX,PYGGSX;YYADSVKG (SEQ ID NO:2)
(i)  HVR-H3EF 2 RHWPGGFDY, (SEQ ID NO:3)
[0142] #n
[0143]  #%EELFEHVR-L1 HVR-L2FNHVR-L3, b i —45
(i) HVR-L14 7] 2 RASQX XX TXXsA (SEQ ID NO:8)
[0144] (i) HYR-L2A4 5| % SASXyL.X16S; (SEQ ID NG:9)
(i1 HVR-L3A 9] & QOX 11 X 12X 13X 14PX 5T, (SEQ ID NO:10)

[0145]  Ht—BHh, P XoZDEG; Xo & SEL s Xa R TS ; Xa A2DELV s Xs & VERLT ; Xe A SEN 5 X7
FEABF ; XeAZVELL ; Xo B2 FELT s X1/ YERA ; X1 &Y, G, F, 8S; Xio /&L, Y, FERW; X132 Y ,N,A, T,G,F
BRI Xia2H,V,P, TEET ; X152A,W, R, PERT,

[0146] FERARHG T, XiRD; XoRSHIXs BT E R — DT, XafeD; Xs BV Xe S Xr A Xs it
Vi Xo&F s X10/2Y; Xty s Xig& L Xis Y XueH; Xis A £ B — DA, XD e B SHIGRET, Xa
D X2V Xe A2 S X7 A2 A Xe 2V Xo P X0 Y s X1 Y XuofeL s Xis R Y s Xua R HANX 52 A

[0147]  FEFH—HHE, EETEX G EHFIESHRZ MK —NEREBMELRFF, 0. (HC-
FR1) ~ (HVR-H1) — (HC-FR2) - (HVR-H2) - (HC-FR3) - (HVR-H3) - (HC-FR4) , 3+ H 25 a] Z X A&
HFESHVRZ A1) — AN 2 MELEFF, 0 : (LC-FR1) - (HVR-L1) - (LC-FR2) - (HVR-L2) -
(LC-FR3) - (HVR-L3) - (LC-FR4) ER—F W HERFHIEE AKX B ELFY EH—FH,
BEREHES T HIR E Kabat WA TISRITIFSAE R — HH, E4EEL R VHTHIIIE
R ER—FE, N ENEHEERTFHNT:

[0148]

HC-FR1 EVQLVESGGGLVQPGGSLRLSCAAS {SEQ ID NO:4)
HC-FR2 WVRQAPGKGLEWY {SEQ ID NO:5)
HC-FR3 RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6)
HC-FR4 WGQGTLVTVSA {(SEQ ID NO:7),

[0149] 7E 5 — 5T, RS FIIE HKabatkl 1T IIRIVIEA FF) . 76 B—H W, B 5
HELRFPFIRVLAIFEER R —HEH, —NHENREELEFIIWT
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[0150]

LC-FR1 DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11)
LC-FR2 WYQQKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13)
LC-FR4 FGQGTKVEIKR (SEQ ID NO:14),

(01511 HER—NMRGBFH, . BAEESARREEX ER—FH, AMEEXEH I1g61.
1g62.1gG2.1gG3 . IgG4. EA— N RMAFHH, NMEEX Z1gCl AR —HH, RIEEXiEH
IgG1.1gG2A\1gG2B . 1gG3 . fEn— A, 1B E X £ 1gG2A. T H— AN B A, Hiik BB %
KA BRI R R T BE . 7E 53 — N BAR T T, B/ DRI T ESRIE T “RUBL F 8 /b (effector—
less) BIFcZRZ” Bl ToHEFEAL (aglycosylation) fE R — LT B9, BN F-B D HIFCR
25 R4 2 X H IN297ABE D265A/N297 ABUAE

[0152]  FESR—ASEhay e, 184 7T B S BEFEMZ T X F 5 HIPD-L1ik, H -
(0153] E 5L &4 5] 5GFTFSDSWIH (SEQ ID NO:15) \AWISPYGGSTYYADSVKG (SEQ ID
NO:16) FIRHWPGGFDY (SEQ ID NO:3) BF % /1>85% /7% & ¥ HIHVR-H1 \HVR-H2 FTHVR-H3 ¢
F, 8%

[0154] B 5EEHS 4 5 5RASQDVSTAVA (SEQ ID NO:17) SASFLYS (SEQ ID NO:18) #n
QQYLYHPAT (SEQ ID NO:19) B £/>85% 7% AH R 14 FIHVR-L1 \HVR-L2FAHVR-L3/F 51 .
(01851 FFE—/NEAATTH, FHIHIE 1 H86% .87% 88% .89% .90% .91% .92% .93% .
9496.95%96% .97%.98% .99% 8¢100% . 55— 7 1 , 8 7 25 X 08 H 5| 7E B HVR Z 8] 1
— AN/ MHEZEFF, . HC-FR1) - (HVR-H1) — (HC-FR2) — (HVR-H2) — (HC-FR3) - (HVR-H3) -
(HC-FR4) , 3 BB X A& I FESHRZ B — N L MELRF ], 0. (LC-FR1) -
(HVR-L1) - (LC-FR2) - (HVR-L2) - (LC-FR3) — (HVR-L3) - (LC-FR4) . 7E B— 7 , \EZEEF)IE B
ANFLEREL T AR — T H, EFEERFHYE HKabat WA TISKITTFFFE B —HH,
ERERFYIEVIEAIIIEEER.ER—FH, NN EHELEFFWT

[0156]

HC-FR1 EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO4)
HC-FR2 WVRQAPGKGLEWY (SEQ ID NO:5)
HC-FR3 RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ 1D NO:6)
HC-FR4 WGQGTLVTVSA (SEQ ID NO.7),

[0157] A R—5H, REEMHELEFFIIEEKabatkI II TIBRIVIEA T 7E 57— H T, B4k
MERFIRVLIFEFAERE S —FTH, — RSN REELFFIT
[0158]

LC-FRI DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11)
LC-FR2 WYQQKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13)
LC-FR4 FGQGTK VEIKR (SEQ ID NO:14) .

[0159]  #FEH—DRUITE, FIELEEANSBRIEEX AR —H, MEZXIEH 101,
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1gG2.1g62.18G3.1gG4. EA— MRS H, NEEX ZIg6l.ER—FH, RIEEXIER
Ig61.1gG2A 1gG2B. [gG3. FE A— /T, RIEEX 2 1g62A. FE A — N EEH W, Pk R F
KA B /DRI R Th e  7E 3 — B 5 T, B /NI ShRE R B “RUN FR D HIFecREZE B0
WEEA R —ANLHEF R, B FE D HIFc IR £ 18 2 X HH HIN297AEED265A/N297ABX
R

[0160] FER—AELHFEF BET 2 EHHAPD-LIbiE, KOS EHNBETTX F
5, K

(0161]  (a) EEEFHI ST EE 75 BAH 5 /085 % i 7 A E] 14 : EVQLVESGGGLVQPGGSLR
LSCAASGFTFSDSWIHWVRQAPGKGLEWVAWI SPYGGSTYYADSVKGRETISADTSKNTAYLQMNSLRAEDTAVYYC
ARRHWPGGFDYWGQGTLVTVSA (SEQ ID NO:20),

[0162] =

[0163]  (b) BEEFHI S5 TREEFFI BB E/085% M7 A8 14 : DIQMTQSPSSLSASVGDRV
TITCRASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYLYHPA
TFGQGTKVEIKR (SEQ ID NO:21) .

[0164]  7EBAKJ5THE, FE5AHE 1986 % .87 % .88% .89% .90% .91% .92%.93% .94% .
95%.96%6.97%.98% \99% ER100% . 75— T , B 1] & X B & 3 5 £ B HVRZ [ i) — A
B MELF ], I : (HC-FR1) - (HVR-H1) — (HC-FR2) - (HVR-H2) - (HC-FR3) - (HVR-H3) - (HC-
FR4) , 3 B R X B8 H FIFESHVRZ B — MR EBAMMELZRF 5, f0: (LC-FR1) - (HVR-
L1) - (LC-FR2) - (HVR-L2) - (LC-FR3) - (HVR-L3) - (LC-FR4) . ¥ B — 5 T ., \EZF5)IE A A3t
BREEFYES—HE, EHERFFEEHKabat WHI IIRIIIFSE B—F W, B
EZRFSRVHTAIII L GELE ER—HH, — BN EEELEFHIT -

[0165]

HC-FR1 EVQLVESGGGLVQPGGSLRLSCAAS {(SEQ ID NO:4)
HC-FR2 WVRQAPGKGLEWYVY (SEQ ID NO:3)
HC-FR3 RFTISADTSKNTAYLOMNSLRAEDTAVYYCAR (SEQ ID NO:6)
HC-FR4 WGQGTLVTVSA {(SEQ ID NO:7)

[0166] FER— 5T, REELFFIEBKabatk I I IISKIVIEA TS £ R —HH, B8

HESR PR VLIRS A R — T H, — MRS N BER I T
[0167]

LC-FR1 DIQMTQSPSSLSASVGDRVTITC (SEQID NO:11)
LC-FR2 WYQQKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13)
LC-FR4 FGQGTKVEIKR (SEQID NO:14)

[0168] HEH—ANREGFHE, . REEEFAXBEEX . ER—FH, MEEX & B 161,
1gG2.1gG2.1gG3. IgG4. EA— N EMAEHH, NMEEX 21g6l.ER—FH, RIEEXiEH
1gG1.1gG2A . 1gG2B. I1gG3 . H— A, RIEEX B 1gG2A. £ A — N EAR S, ik BB %
IR BB /NIRRT RE - FE B 33— 0 P BT T B /ISR ThRE SR B FEAZ 4R 1 A 72
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AEHR— PR RATE, RN IIEER B RN FRAHIFc R s R 7 —1
SR EH B FRADHIFcRA 218 2 X FIN297ABED265A/N297 AR »

[0169] FER—ANLHA RS, B/MET 2 EHHPD-L1biE, HESEEMNRETTX F
Hl, B

[0170] (a) EEEFFIELATERFFIEBEZE/L85% K FFIARR 4 -

[0171]
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVKGRFTISADTSKN
TAYLQUNSLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVSS (SEQ ID NO:24) , 8%,

[0172]  (b) BEEFH H5LL TR EEFHE A F/085% i FF 5 ABE 14 : DIQUTQSPSSLSASVGDRV
TITCRASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQQYLYHPA
TFGQGTKVEIKR (SEQ ID NO:21) .

[0173] R —NELEHEHF RS, BT 2 ERHRPILIT A, KESEENEET X F5,
e

[0174]  (a) EEEFH) 5L T EEFF)EH E /85 % K7 I AR 14 : EVQLVESGGGLVQPGGSLR
LSCAASGFTRSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYC
ARRHWPGGFDYWGQGTLVTVSSASTK (SEQ ID NO:28) , 8%

(0175]  (b) BEEF 5| 5L T 2875 B & /085 % i 7 %I A F] 14 : DIQUTQSPSSLSASVGDRV
TITCRASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYLYHPA
TFGQGTKVEIKR (SEQ ID NO:29) .

[0176] fEBARGTH, FFAIAEE 1 N86% .87% .88% .89% .90% .91%.92% .93% .94 % .
95% .96%97% .98% .99% B 100% . 3 —F H , EHE A X 8 & H FIFE S HRZ (B ) — A
& MESEFH), in: C-FR1) - HVR-H1) — (HC-FR2) — (HVR-H2) — (HC-FR3) — (HVR-H3) - (HC-
FR4) , 3t HR G X B & 3 5| £ ZHVRZ (B — AN EZ AMELZR F 51, 1 : (LC-FR1) - (HVR-
L1) - (LC-FR2) - (HVR-L2) — (LC-FR3) - (HVR-L3) - (LC-FR4) .7E B — 5 1 , L JFFIE 3 A 3£
EREEFSER—HE, ESELFFEEKabat WAL IISKIIIFSER— 5 H, B
ERFIIRVITAIIIAFER ER—FHEH, — MRS N EHEELRFHIIF

[0177]

HC-FRI EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4)
HC-FR2  WVRQAPGKGLEWYV (SEQ ID NO:5)
HC-FR3 RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6)
HC-FR4  WGQGTLVTVSS (SEQ ID NO:25)

[0178] FER—F i, REELFEFIIE BKabatx [ IT IISIVIEEFFER—FHH, B5E
MERFHNRVIKIFEFEEL AL —FHE, MRS N RBREELFFNT

[0179] 4

LC-FR1 DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11)

LCFR2Z  WYQOKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 GVPSRFSGSGSGTDFTLTISSLOPEDFATYYC (SEQ ID NO:13)

LC-FR4  FGQGTKVEIKR (SEQ ID NO:14)
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[0180] FEHR—ANEAFH, IIBFEEEEARRIEECK . ER—FEH, AMEEXIEHIgGL.
1gG2.18G2.18G3 . IgG4. L A—NMRBAFTH  ANEEX RIgCl.EH—FH, RIEECXER
IgG1.1gG2A 1gG2B. 1gG3 . FE A — A, RIEE X & 1gC2A. £ B—/ MR H ., s BB %
I B /N L ThEE 72 B — BAR A, B/ NI ThEE SR B 7E R R A 7= 2
BE— B RARTTE , R/NEPLIIRER B B F B KPR AL £ 5 — Lt
77, BN F R BIF e AR E E X HIN297ABLD265A/N29TABIAR o

[0181] FEH—ASLHET R, HFiPD-1H14E R~RMPDL3280A (CASEiC 5 :1422185-06-5) £ A
—ANEHETRER R T A BERPPD-15ik, RS EM X /e S RETEX BT
REHAIAXEAERESEQ ID NO: 24 BEE B X BB T, i BHEX B EKE
SEQ ID NO:25f) R Al X FERTH| . E R — AL TR BE T ESERN/ B
IR 2> BRI HTPDL-1304k , Hod .

[0182] (a) B S TEHFIIABEEZL85% . ED90%  E/091%  E092% E D
93% . Z2/094% . E/095% E/D96% EDIT% E98% . B 99% B 100% T 5 AR IE
4 : EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVKGRETISADT
SKNTAYLQMNSLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVS
VLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPG (SEQ ID NO:
26) , B}

[0183] (b)) BEFFSUTREFFEGEEDPS5%  EH0%  EDI% EDI2% . ED
93% . & /094% . E/095% E/L96%  E/DIT%  EDI8% . E/DI9% EL100% 11 F 5 45 [E]
£ : DIQUTQSPSSLSASVGDRVTITCRASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTLT
ISSLQPEDFATYYCQQYLYHPATFGQGTKVEIKRTVAAPSVF IFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
27) .

[0184] TE—UbsEiE Kb, 4L T WILHPD-LIFiA R B B4 v T X F 84 B 1
R, H

[0185]  (a) EHEIL &4y H) 5GFTFSDSWIH (SEQ ID NO:15) \AWISPYGGSTYYADSVKG (SEQ ID
NO:16) FIRHWPGGFDY (SEQ ID NO:3) BA £ /185% FF % 4RI ¥4 #HVR-H1 . HVR-H2 FIHVR-H3 /5
i, £

[0186]  (b) & 4EIL & 4 5| 5 RASQDVSTAVA (SEQ ID NO:17) .SASFLYS (SEQ ID NO:18) fl
QQYLYHPAT (SEQ ID NO:19) BFH & /585% I+ 5 #H E 4 FIHVR-L1 .HVR-L2FIHVR-L3 %31,
(0187] 7 B4kWy 5T, 5 MR M H86% .87 % .88% .89% .90% .91% .92%.93% .
94%.95% .96 % 97% 98 % +99% B.100% . 7E— 77 [ , BT A X A & H:-FI7E B-HVRZ [a] (1
—ANEREMEZEFF, fn: (HC-FR1) ~ (HVR-H1) - (HC-FR2) - (HVR-H2) - (HC-FR3) - (HVR-H3) —
(HC-FR4) , B4 ] B X A& F FITESHVRZ B f — AL B AMEZRF 51, 10 (LC-FR1) - (HVR-
L1) - (LC-FR2) - (HVR-L2) - (LC-FR3) - (HVR-L3) - (LC-FR4) . FE A —F T , L FEFIE B A3t
EREREFYER 5, ESELEFIEEKabat WAL IIRIILFEF . ER— i, EbE
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WEREFH RV AT HEER R —FH, — MBS NEEERFFIMT :
[0188]

HC-FRI1 EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4)
HC-FR2  WVRQAPGKGLEWV (SEQ ID NO:5)
HC-FR3 RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6)
HC-FR4  WGQGTLVTVSA (SEQ ID NO:7) ,

[0189] 7E R — 5T, BREEHELFFJE HKabatx I 1T IISRIVIEA RS & B — i, B
R RVIK I EFIER AR — T, — MRS NREEZRFIIT -
[0190]

LC-FR1 DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11)
LC-FR2 WYQOQKPGKAPKLLIY (SEQ ID NO:12)
LC-FR3 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQID NO:13)
LC-FR4 FGQGTKVEIKR (SEQ ID NO:14)

[0191] HER—MNEAEFE, XX RMHPI-LITiH - S5 A ARBRIEEX . ER—F
M, NMEEX % HIg61.1g62.1g62.1g63.1gG4 . fE H— AN A4k FTH, AMEEX RIgC1 . EH
— 5T, RAIEE X % B 1g61.1g62A. 1gG2B. 1gG3 . E B —H M, R EE X B 1gC2A. £ H—1
B, fuis R B RIRK RS /NI BLTHEE E 7 — /N B AR, /MR IIRER B JR
PP AT AR — AN BT, B/ DIRE R B RN F R D HIFcRAR” B HE
B AE R, RBLFE D HIFc RA 248 58 X A IN297ABLD265A/N29TABAR

(01921  FER—J71H, ARSCIRME T WISA TR MR MR RER 75 — e SE i 7 B, 1%
TR IEE T RIBHRIGA TR KA PPD-LIF A BRI & 2 B — N EA 5,
IR EEIE T RIEZLEEIE Z M. 78 55— AN B AR 7 T , 18 2 4 M0 2 B A% 40 M B R A% 40 e
2R —FF e 7 TH » EAZ A A 2 AL sh W 4n e , 51 o E A R 50 &L (CHO) «

(01931 AT LAME FHASUE T & FiE sl S i KRS & A B, Bl and@ e LU R o5k, B
RAFEBHEUETREANER EETEFEXHEATER T BRIFRMET BFREF RLT
I RTRHIPD-LIF A HTR4E & Fr BRI BR R 18 408 , FuEl R Bk s 5 B

[0194]  IV.Hufddi) &

[0195]  ASCERALA T AT B A S E AR I AL EPD-L1MHiih . FFr=E A= ik
KRR AR RN T .

[0196]  HJR %

[0197]  PD-L1 (nZmM s &5 #9380 B rl B NS A B (R 5 HE 078 S) 7 e
A HLPD-L10 4 5 S 5 JE AN/ B B T3 e HiPD-L1$u 4%k . 8 , & IAPD-L1 R 40 B ] FE 408
JR B T % . X 4B AT IR B R AR (Bl 4 &) , o) DU @it A B AR AL
HIZRRE , LA RIR B I 4+ . v AT i 46 R/ S0% 1 JUPD-L 1 B4R i L e T I PD-L 1YY F A 4%
HHEARN G Z RS L.

[0198] ZFLREHIE

[0199] ZEHUEMIEE T HXIUREMERNK ZIRE T (so) BUERA (p) FESTES)
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YR = A A XU B AT A R AE AR IR SER R MM P R 4B RENER R
AR REF RN, rREA R, AR NEES  MEAEA S RRBRERANKE
FE B B B HI 057 L Bk X Th 8 AT AR A5 T, T SR Bk WP e i i P T R i R R FT I U Rk
GBI M EERTRER ) N-FR AT W iz (B MR ER R E) K B8 IR R AT .S0C] 2
BR'N=C=NR, . FHRFIR B[R HI b .

[0200] & i an100ngERSug i & H FRER &9 (4 B A TR EVNR) 53R RE 3R IR 52
EHREEHIEREL SERES, SRR R REE S DBiTEMeEZs . —1
AfE, BEELS S E T ERBREEER TR RGEERSREEWEIL/551/10, X 54N
RIETEIARE K S, W e Mg F R AEHEE g e S BRI HE e £ —
BesEiE T 9, AR SRR S-S Yng & ZshY . B TE S AR ER REK S /5K
BT AE L BEANRE RS A EE AR EAERD R SYH & . ot
RAFBARE T 3558 o % NE

[0201] ETTREHK

[0202] R TiREHUAAMEEA B3R BUIARERIRTG  BNBERT A & 10 & Pk 2 48 [E i) AN/ B 45
&R, B 7E B 0 B BRI ) & 1 FE P AT RE IR AR Ak 2 Ab , aX e A E s DL D B A
7E. R b, B E “BR IR RN B LR & Y% 7 E DR AR GRE

(0203] 540, BA SR BR FLAAR AT LA A B S5 B Kohler®s A ,Nature,256:495 (1975) #iiR i 4+
R E R %, 80 ] LLE T A DNA 7 (EE £ F)54,816,567) #l 4% .

[0204] FERZEHER, MAXFREEPNREXEEENEEIDWER, U5 K=
A BB AEDRRIMRE A, Frid iR R & AT RN EA B 80E, 7] BLER
MR R M R A B A TR 2 B M E 4 5 B FE R 4 Mo mh & LU R
AR A8 (Goding ,Monoclonal Antibodies:Principles and Practice,pp.59-103
(Academic Press,1986)) .

[0205] Rpnthib] &M AT RMA MM H E KESE R B FRESP , ZIEFEMIE SH MH
RELESHIEATREEAREKSFEN—FER S MY R A0, nRERAFERARGKRE
YR B NE N B U 0% Bl R A% Ml FE RSB (HGPRTELHPRT) , A T A B #REEE LB IR EE
& VR ZEUERS RN (HATEEFREE) , X £ 5 AT LARK 1EHGPRTHR PG B 40 B A A K

[0206] E—EESEHEA R, B EE AN S A B S LR TR PR A 4 FR e L K
SErb = A B FAXT 5 7R 2R AHATHE SR R R IR L A p . b, E — e sSEfEF R, BRI
M ARER SRR, fwel MSalk Institute Cell Distribution Center,San
Diego,California USAFKZHIMOPC-21HIMPC-11/NR B ATAR AL &, L KA
American Type Culture Collection,Rockville,Maryland USAZKRTEH]SP-28({X63-Ag8-
653LHAATAE ALY R E IR T N BB NR- AR ERRAR AR TE AR
wEH K Kozbor, J. Immunol., 133:3001 (1984) ;Brodeur® A ,Monoclonal Antibody
Production Techniques and Applications,pp.51-63 Marcel Dekker,Inc.,New York,
1987)) .

[0207] e R RAMMAER PAE KR FREPE TR B TSR =4 E— Bk
B R, B R UTE SR AR S A e v () Qi T S % W sE vk (RTA) BB B S S5 TR
B 5 925 (ELISA) ) Wl 5 HR 2R A S A i F=AE () SR SRR BRI S S ke ek
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[0208] 4 %7 B Pk E) &5 & 5F A0 F7 07 LA i@ it Munson®§ A, Anal . Biochem. ,107:220
(1980) HKScatchard 747 M & .

(0209] FEX s T ERMEME R R AR/ BUEH TR T MR J5 , 7T LA
WA RAEL RN AT W, H @i AR #E 5 ¥E £ K (Goding,Monoclonal
Antibodies:Principles and Practice,pp.59-103 (Academic Press,1986)) 3 TFiZEB K
(K6 3% Y 435 57 2 B 35 ) G D-MEMBLRPMI -~ 164085 37 2 . BL A1, 2532 /83 40 A AT LA TESh 4 4 P9 1
FBOK R EK.

[0210] @ HMK R RE QAT R, HInE B FRA-ZENE R EB KA IEE K
LK AT SR R A RS M G IR L K BRI 7 HP 43 58 B T 5 R 0 YA B B T R A
[0211]  fEREN PR Bl B AR UL e ROR AN EENZENER
FIEREBRIRED) 25 5 17 B8 A Jm S 58 52 B2 SR 9 DNA L 76 — BB ST 7 R, F435 4
o X FhDNARI SRR . — B4y B8, RIS DNAE T RIEE A, R G RIE B A L 2175 40
FL 40 K A TR 40 SR MR COSAE AL o [ 2 B, U 32 (CHO) 4R A RSN = A B REAEH
R &SR A, SRS EATE MM P BT PR & . X T RS HIE R DNATEGI I B 41
I LR L ZE A FESkerra®e A, Curr.Opinion in Immunol.,5:256-262 (1993) FP1lu
ckthun, Immunol .Revs.,130:151-188 (1992) .

[0212]  SCEERTARIPUA

[0213] AT LA MAE FiMcCafferty%% ANature,348:552-554 (1990) H2 #iR f 5 AR 72 4 K H1
A I T 45 S PR 43 B B4R BRI BR . Clackson ANature, 352:624-628 (1991) FiMarks
S AMol.Biol.,222:581-597 (1991) 43 ik T 5 FRIWAE 1 44k S0 2 43 5 B 0 A\ ik . BB JE #)
HIRHER 7 @i 85l A m S S (nMTE Bl 89 A Hiis Marks® ABio/Technology,
10:779-783(1992)) , LA R 40 & /R G A 44 1 35 40 1F M 32 HE 35 DRI R T Ak ST JBE ) SR
(Waterhouse et al.,Nuc.Acids.Res.,21:2265-2266 (1993)) . &t , XEFARERATHE
BRI ASE TGRS BEARNTITERTE.

[0214]  DNAH AT LA 4&4f , 5] fnid ot PN 22 R0 2 1 5 45 M BB G 7 HIAR B TR TR R,
F%) (EEEF) 54,816,567 ;MorrisonZE A ,Proc.Natl Acad.Sci.USA,81:6851 (1984)),
BRI ERER B RIS 7 58 S E B B A B A I AR e B 3R E B 2 K 4R 751 .
[0215] @, XFIERERE R £ RBARITERIE 2 S, S BARTEN — MR
HEM SRR RSB U= ERE My, RESXNEEARFEN—NE G A
MAETRREEEFFERN S —PRH AL A

[0216]  mT LA ik 2 & SO B A BT AR I — PP Ek 2 PhiE I BB R 73 B A R BA Y
Poig 4N, A4 C A0 £ Fh 05 vE F T AR R B A R AR SC PR IR IX PR ) ST FE R B BT A
BRI SRIERFUAE, InSEREB] 30h ATk i 7772 B 7 ¥E i #EHoogenboom® A , Me thods
in Molecular Biology 178:1-37 (0’ BrienZ A %%%5& ,Human Press,Totowa,NJ,2001) £z
RT3 — B #IR F B0, McCafferty% ANature 348:552-554;Clackson®s ANature
352:624-628 (1991) ;MarksZE A J.Mol .Biol.222:581-597(1992) ;MarksflBradbury,
Methods in Molecular Biology 248:161-175(Lo,ed. ,Human Press,Totowa,NJ,2003) ;
Sidhu% AJ.Mol.Biol.338(2) :299-310 (2004) ;Lee® A\ J.Mol.Biol.340(5) :1073-1093
(2004) ;Fellouse,Proc.Natl.Acad.Sci.USA 101 (34) :12467-12472 (2004) ; flLeeZE A\
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J.Immunol .Methods 284 (1-2) :119-132(2004)

[0217] FEFLEEEERRTES, BT RSB RN (PCR) 4 5 5L VHFIVLER & & , If
FEMEE RS E TR ER, R IHIER B A CEF RS W E A, WinterE A
Ann.Rev.Immunol.,12:433-455 (1994) ATk . W 4418 & B~ E N B4EFy (scFv) F Bx8kFab
A EEIPUE T B R B S VR SRR AL B R R S R PR, AR MR RATHE .
B, WGriffiths® AEMBO J,12:725-734 (1993) Frik , AT LA vaB& R AR BE (5l 4m, Sk 8 A) LA
RALEE X VEE 2 K 3R B B U K& B B PR B — RIFER U, TG A ik &5, i 7]
DU T4 ik R BHER V-2 R X Bt 3 1E & B BENLF 5 HIPCRE| MR RS & &
] AZFCDR3X F 7E 4k 4h 58 B B HE, AT & Bl & R AR SCEE , WHoogenboomMWinter,
J.Mol.Biol.,227:381-388 (1992) Frik . iR A\ BifA i B8 1 SC PR & R SCR B 8 o - Sk
£F55,750,373 1% H % FIAFF52005/0079574.2005/0119455.2005/0266000.,2007/
0117126.,2007/0160598.2007/0237764.2007/0292936F12009,/0002360.

[0218] M AU E S BRI PRSI A BIEEAR T F A2 ATUEER A Sk F B
[0219]  #k&FAIEILFUE

[0220] FERLSLHE T RBH , ASCIRERTUAR K& TG RERETABRE THWERE
HH) 54,816,567 FMorrison® AProc.Natl.Acad.Sci.USA,81:6851-6855 (1984) . fE—A>
LEF, RETEEESIEATEX B, EE DR VKR SR REIEAN R KRtk
AT X) MAMEERX TR — LB, 8 AP AR Pk, Bk KR8 2%
B4 MERFART KRBT RN T  RENREEERES S B

[0221]  FERELESTHEG Kb, kAP R AN B HUR GBE , B A TR AR DA RIS A
F e B R, R R B A S A DU S R FISE R 8%, AL A B & — a4
A AZ X, H A HVR, 51 anCDR (B H #4) R B IE A Pidk, TFR @ EH 55 A AFiiEFF]. A
BRI E BB S NERR K E D —H 5 7E— LT =P, NIEAL TR ) R ik
FRERFE4 R B 3 A P4k (I GnHVRER 2 B SR YR I HL4%) B AR R R B BUAR, B, DA B B 2 8
Fipkse RN AT,

[0222] A4 LR T AFEWIEATUER ik E— iy ZBF, NEATUERER
SIANKIREIEANFH — I RENE B X I N ERERRR I E T SR8 BN 5%
2 HEERE BN ARG AR ULEAR EE FWinter FIFE FHI A JonesE
ANature,321:522-525 (1986) ;RiechmannZf ANature,332:323-327 (1988) ; Verhoeyen%s
AScience,239:1534-1536 (1988)) ifid S X 7 A B A BB K AR 7 51347 . H
XF NP AR BRETA GEEERS4,816,567) , Kb F/ANTF BB ATELS
AR B e N A AH R 5B  FESE R, NIRL PR 2 APk, Hh— e AR
X R ELFOR] B8 (1) — LEFRER ZE MR B Wk UG shA Pt fd o 240047 A5 R FREEEUAR

[0223] &E#FEAFHIS AFENI G AN BREMEET B EHEN FREAREERIERE
BH AR FTIB R “BAERLE” 73k, B0 B A0 i N\ AT AR 45 M35 51 G B8 A SC R I e ik 4 B
WHAER T R T 5 SR G B N B B M U B R B N BUAE R N TEAL B AR ) A AEE
X (FR) (SimsZ A ,J.Immunol.,151:2296 (1993) ;Chothia A ,J Mol.Biol.,196:901
(1987)) . A—FHEFE AN ERXFE RS E BT X e LHM A AR
KK 75 AHEAEZRE UL ATF LA AR AR UE Carter®$ A, Proc.Natl.Acad.Sci.U
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SA,89:4285 (1992) ;Presta® A ,J. Immunol . ,151:2623 (1993)) .

[0224] FEEEME, WABRLHRAEE S MENSEEM ML CERMOEDZE R
RTERX—B W, A ER— RS i R, B AF AEAMARN T IR =458
BT SR A7 51 A& FRE S N IR = 5 &R & ARG DS . S 4 R R E g RS E
R RBHF AR AFEFARN BTSN TSN F T BT 588 R R ATIE IR G E
HREAFIIMTREN ZENREN M EXEEROFSITREEFEERZERED TSI
Re PRI RTREAE A, B e AT e M R ik S R R EE 5 45 & H DU R B TR0 R B  LUX Fh o7 20, AT A
2 N5 s A S PRIRES , T SE DL HH B B HUARRFAE , 386 hn i X3 $E 1 R 19
FMAS R, SRR REEEMEEAMS SEMTRESES .

[0225] EIRCDRFHIEEFET AR EMT L EEEFFIF, WEA EFETAR
B AT (V61 M AFLBFREZE, A REA FHEETF AEHETHAIIL (VAIID ) A FLBFRER
H . HRW0 2004/056312 (Lowman® N)

[0226] FE—LestiE R, AR EX AT LLEBE B A IgCHETE & X, H A% X AT A2 {1 40
IgG1EIgG3, BFERRF I EE XK .

[0227] FE—SsLE A R, ASCHHPLIRIE AT B & B ADCCEMMFc X B D —ANEE
EREUAX , anfir T 47 B 298, 3331334 1 FE BREUAR , 21 S298AE333AFIK334A, {8 FH E #E 5%
REMEVRS . A REEERE6,737,056B1,Presta. X Loy & o f94Ffa 7] LLFEFc X HH 4,45
BUEFcRn4h S EUMLIE ¥ ZHAR 20— NEUR, Bl an7E &L B 4340 BUAR , aN434W, 53 L 3&
H % $)56,737,056B1,Presta.iX L3 i H A 4L 0] 7] LA i — 2P 7EF ¢ [X o B8 388 HnCDCIE 14
I ED—NEEBRIUR, FIInE DS AL E 326 B, Lk K326 ABKK326WHI B . 55 I
£ EEF26,528,624B1 (IdusogieZEAN) ,

[0228] A itk

[0229]  YEANANTRALHI AR, AT A& = A ufd . 5l an , BREE BT LLAE P2 R S R FE Be 8 7= A2 A Bt
1) SEREE R (repertoire) M AIEIE N IEME GRIEBRE A 7= 4 M EEEH 3 B/ . 5l
w, e T ERE M RRT/MR PP EEERX (n 2R GRS NIREYE
PUEF= AR EEMF] X R A RRE/DNR P ERAFRGRREL EREFIEFEH
FHEE AR =4 . 2 WA I Jakobovits® AProc.Natl.Acad.Sci.USA,90:2551
(1993) ; Jakobovits® ANature, 362:255-258 (1993) ;BruggermannZ¥ AYear in Immuno.,
7:33(1993) ; MEFE EH|S5,591,669.5,589,369F15,545,807.

(0230] =i, AT LAME A E B B R AR McCafferty® A ,Nature 348:552-553 (1990))
MR B R G % 4k 0 S BR R B AT AR (V) S5 MR B R 1S & i o = e A B RO Piik A B .
WRIE LA , B PUARVEE M I R HE P 70 8 25 220008 B AR dnM1 3B F A E BBk B4R R A
Fe[R, I 7E MR B AR BURL R T R R A IhREME DR i B . IR Z0MR UL & 7 Wk 1 A i TR 4L ) B
FEDNARE IL, Fr A B T-Hufb Thae M B e S EBUE F L 2P IX L% R PR rER .
I, R B A A DB A i B — e 14 iR . BT DA BA & R Nt AT R B I R 7 s AT TR 25548 5 L 45l 4
Johnson,Kevin S.fChiswell,David J.,Current Opinion in Structural Biology 3:
564-571 (1993) . VEEH X BBy JLANSRIBE A T FH 1R B 7R .ClacksonZE ANature,352:624—
628 (1991) MR B F % /N R BE AR B VE B /NI BE LA & SCEH 70 8 B PUBR R ER TR R A
EIFES] . ATLAMI SR B R BB A AR VEREE, BT UL E A RiZBMarks®E A
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J.Mol.Biol.222:581-597 (1991) BkGriffith® AEMBO J.12:725-734 (1993) #RHIH AL
B AE TR (B8R PR, B LEE R 55,565, 332F815,573,905.

(02311 WA L@ SR SME LRI BA = A ik (3 REE L F|5,567,610F15,229,
275) .

[0232] itk HBL

[0233] EBE4AKHBEMATEFIAFBRIBER.F45 L, XS BRED TBRANE
A/KBEHELE R (S iMorimoto® A Journal of Biochemical and Biophysical
Methods 24:107-117 (1992) #Brennan%: AScience,229:81 (1985)) . 4R, X &6 Jr R IR 7E
AL BAATE R MM E R A 0, 7T LA R Bk B AR SCE S B iR A BB
Fab’—-SH B AT B B #8 A K 74T B B YR AL 22 BB FE BRE (ab’) 2 HBR (Carter® A ,Bio/
Technology 10:163-167 (1992)) AR¥E 5 —F Ak, TN EHTE B AP HES
BIF (ab”) c B AP B ERARN FAMBMBE RN RERET S LK EHEX
e i R, AR B M FUAK R B EEFv B (scFv) « & W0 93/16185; EE & F|55,571,894;
M EEF| 55,587,468 Fifk i BR B AT LA “EREPUAR” , BlanEE £ 5,641,870 fid
B X AR I Lo B i BUAT DL B e S Mk 0 B OURE R E E

[0234] Z4FRMEHIGE

[0235] ZHRMEHBEENELHANMNRRMNE SRR, P RMBEREAREL
PUR . BRXHEN 2 FEENE SR NAFEE R X 7D, BsAb) ,BREXHE
A iz RiEEE T BREFIMEF R, =R IR SRR UL &2
KB ER TR B (BII0F (ab’) 2304 B Hi4E) .

[0236] I & WURF R BRI 5 B R A TR E JI . £ K RS FUARE L =L R R T
AR REAESE-BRENIERE, HPHAEEEAFANR TS Millsteing A
Nature,305:537-539 (1983)) . HH T A EERE O EFHEMBFERIFEN 752K, X 2 2224098 (1944
& (quadromas) ) FEAE10F AR ik FRIBEERESY, Hoh R —fBA EMH USRI
S50 R E R SR MEIERE S RAT IEH S TR 4i4b , FAR SRR, 0 B R SR AR
K25 BRFEW093/08829 N Traunecker A ,EMBO J.,10:3655-3659 (1991) A FF.

[0237]  —Fp A4S, 2 10 FH T 1 & XU R PR B IR R M- N -7 B R iE- AN -7
% (S BN EEFS55,731,168) JAEZITEF, N EREE Lk (Bln, B4
O SBREHAH. —MMEREAZHMNATES S — S EREALK LAHENATHEL
ER AT R AN RBEREAZHREE . TU TRAXEFAmMESME T — N BRREA
Z R E K7 B R (IR AREEA SR A B ) SR T F A — R EERER
ZHRAE P ‘BB (REREEAR P ERER) Ll RD, AS5FR
B AR [R) BB ALY R ST A& Ui e fr, A AH A F A EERN, — A E T B E
AR HEIAENAR AFERETEL, SWANARERFESRE, R T EME
(5 an [E] 95 22 RAK) T B R 2 R A 7R — B S 7 R P, % 7 v AT F TR R AR [ S 0%
REOZKEREZRL, A ENAERMEFTLE SRR ENFMAZEIREA S KD
XUHF PR

[0238] FE—Lestity B, AT LT AR R UERE MR EBR M RGBS E—1
LA RS, A LOE BN MIER S K E BN SRR MR ATEET R
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FREH, 833 EAT LU A B EIN B0, 77 LS BB 468 5 T AR T 5 & B SN
FHE URAEL NN EEBRBREREZ DN RE EEBRRE. A TUEERT
FIR 7] LEHE AR TR A MBI ES FEDZEFAR SR ERBREMNNEARRO TR
Fi7RfE— LSy P, R TR E B H /MM AR BIInNER KA B RLER.
HER 258K . AERBHGER , MATERFNRANRERRAGFENEER, /L
HERER ARER BERMEER.E— il RF, FERE RS KM MEEER ()
WRER FAER BREBRMNEER , MATERENRNREE RRFENEER, T
UEFENER. 288 . S EBRNGER.

[0239] 1. |ELERRELN A

[0240]

L ¥ 2 #a " (A3)

A AR (Ala) A 71.08 88.6 115
HER (Arg) R 156.20 1734 225
RA#E (Asn) | N 114.11 117.7 ~ Li60
RAEAB (Asp) D 115.09 111.1 150
FREM (Cys) C 103.14 108.5 135
S-E8E (Gn) Q 128.14 143.9 180
288 (Gl) E 129.12 138.4 190
H# &M (Gly) G 57.06 60.1 75
1 8% (His) H 137.15 153.2 195
FERR (le) |} 113.17 166.7 175
EER (Leu) | L 113.17 166.7 170
HER (Lys) K 128.18 168.6 200
FHRESR (Met) |m 131.21 162.9 185
¥ AHEH (Phe) F 147.18 189.9 210
MR (Pro) | p 97.12 122.7 145
# 8% (Ser) S 87.08 89.0 115
% &% (Thr) T 101.11 116.1 140
& 8% (Trp) W 186.21 227.8 255
8488 (Tyr) Y 163.18 193.6 230
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[0241]

P TEAER A2
e a t Wl e
HEg (val) \% 99,14 140.0 155

[0242] °*HERK > FEMEKK S FEEREFR “UES5YHEFEM ,Cleveland,
Chemical Rubber Publishing Co.,1961.

[0243] & HA.A.Zamyatnin,Prog.Biophys.Mol.Biol.24:107-123,1972.

[0244] ‘3K EC.Chothia,].Mol.Biol.105:1-14,1975, 7] K& R H & T 1% 5 % Ok
HIE6-20

[0245]  FE—LLsLifE )y R, BT RIES RN SR EMRE BRI H B REREE.
AU E R T 3R19 = 28 25 MR B AR TT DL AL FE X 5T 28 & 4 2 FONMR . 78 — £ 52 i 5 R+
FTH R e B BR R 18 5E S5 MR CH3 45 M 380 . R IX BB S 20 , A\ 1gGiffICH3/CH3 A T &2
AT N R FATB-8 LB SIS LN+ AN RE A FESHBHRE, RTRE
P AL T HIAH OB 5P AT B85 b, DL /MUK B B V8 77 i A A B A AR CHA 45 Mg 3 P 1Y
HME B G AR FE— KSR T R, FE R AN R R BREE A % Bk o T A A R B A D ET A 3R
X BT TR PRGN — AN EA ST

[0246]  R2.: i RUAH B H) A FOE A RAE ) R B 40

F—RAREOMNCH B A$EHH CH3
T366Y Y407T
T366W Y407A
[0247] F405A T394W
Y407T T366Y
T366Y:F405A T394W:Y407T
T366W:F405W T394S:Y407A
F405W:Y407A T366W:T394S
e | P ABREEEH CHY | #= RARE G 6 CH3
F405W 13948

[0249]  ZRAZf JRUGFREE (B8 /5 A FiKabat RS RE MM B FIBEE B NRE (FTE 2
EU BT REREBRABES L) RR . 2N REE —NE S5 FF.

[0250]  AE—LusEifiy Rp, BIREH L IRE S CH3ZE M, FridCH3G B & ik %2
FH M — RSN BEBRIR ST R, R REN O EE —RERER
ZHME _GERERSZK, TRE - ARREAZRETEHFRINESHFHK—
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HENEERIARBICH3EME, TRE - B REOSMAETEFR2NAFIFFIHE—
MERZ MM A B EBRECHICH 385 H3.

[0251]  Zedn LETiRAIDNARAE 2 f& , BT A AUk O sn i An v B B AR FI 4L R4k
RiEFA4GRID F— NS MR A B T R AR B B R E B B IR 2R .
Z W nEE L FS5,731,168;5,807,706;5,821,333,7,642,228;7,695,936:8,216,
805; £ H A F52013/0089553F1Spiess& ANature Biotechnology 31:753-758,2013. 7]
DL A IR A% T8 =5 40 i an K fp AT 8 B B A% 78 3 40 B GnCHOAI B F= AL 1B T B e BEBR R B &2 ik
AR F AP AR P REFHE AN NENAEREQ SR, HEARESE
r—maif, & KU ERANMEFR P RE A ERIN AR E— LB RS,
15 PR A AT B R ) A v A T 1 SR B R SE 3 SR PP A 1 T8 E AR B bk (— R RE B AR
GBREQAZK, A —MRAAEFEHNGRRES S A WSS EFR, BAREKT
CLUASR 8 EL BB &, Bl INAE RS SR P IR BIAH S RIA/K B AE— LT R4, BIFE R AT
PAEA50:50,60:40870: 30 LL VR & - Z IKRIE S5 , 4HRETT LA — &A%, vT LARER R 2 [ .
EMBO AP ATNERRZREERRZREMEEENFEREARTUEE R HMA
BikE AL R, MBI A ERES SR AR EAR AR JIRE,HH
AT CLAEARSNA S — & B dnw] LU I diftb MBI R B R E A L Ak LLAHRE R E
BEFBEBBEE R BRI Flan@Eid A AR A ) IRENEEAL K
RS2 35 AT DA AE P FE P 55 138 3 B i vk B b v B AR 40 2 BB U = M A, R AE
AT R~ HH B ik AR E B R AT W & . X T IR B VR B PR 18 , 3 MSpiess
% ANat Biotechnol 31:753-8,2013 . 7E—sEjli s R, BIHH R RE R LKA LAE
CHOZH ffa H 43 I R , FF A8 F LR 7k A ik A 2%

[0252] RIE\AFEK FEKEFAHENE SRHFFHENTE T RSN Gik-EAE
fLR) 54REREAEEX FRE AEARE AT oS RED B EEE M, a5
B4 CH2RICH3X I Z /D> — 3 4 . L BV Hh B & 4K (fusion) EF B EE S REMUL TS
HE—EEEEEX CHD , ik A FETFED—NBE A M (fusions) . K RIS 5% E R
FOEHE WRFERLEEREARE SMEHM (fusions) FIDNATEA 73 FF 1 RIL
R B EEME EEY R QEMRF RN =M RSN AN F AR SR E
FERRR , IXRME T LR RF AR =ML K BA I BRI R RGN, B E DR
%2 IKELAHSH fIR A=A B - R B YR et RIEH R AR U, AT A — N R B Ak
HFIRA BT =A% IREERI RIB)F 51 .

[0253] ZEZFTEM— DT RF, UFRERSHE - NMEFEREAE S8R
REREREOEZEMES —MEFPHIREREREOEFE-BHET REBE 468 R
PE) A . R P ARG A E B T BB DU R S AR B R R B L A
EFSE, BANENREES TR — P FEREREORBRETE I E A,
EVETENO 94/04690F AT R T A XNFF R EI AN EZ TS W inSureshE A
Methods in Enzymology,121:210(1986) .

[0254]  FRHEW096/27011H HHIRHK) 5 —Fp 5k, Al AR — St Hudk o F 2 [ ) S AT T2
1k, UL N E A B3R =Y B R R RN H S &R . — N R EEsAEE
B RICHLE B E 0 —H 9 EZAEF, REE s FRAEH—INEHEZNPIE
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R B BRI M4 () an B MBS B B R AR - i BN R BR (B TR BR X
AR KB REERMNEE, 5 58S FHRE L7545 KM SE A R SR BUR < 6
B R X AR T — AN TR ENEENBRA YR E R, MR E Rk
IR

[0255] AR RMEPNEERE BB “FRES” k. 60, RREESWF N — Mk 5
MEMREOBE, B—MHS5EWRBEE.Hl0, 2458 B R U505 RS9 ERE
AEER MM EEEF54,676,980) , FFIHITHIVER S (W0 91/00360.W0 92/200373 40
EP 03089) . 7] LA{sE FIATA0] 75 58 (%) 28 Bk 7 2 il % R IR 0 & 4K o & 35 M 2T TR TR A A 4R A 40
M, EXE LR 54,676,980 AFF T B ERIZTBLFI L B — B BERR

[0256] R AN Bufds Fr B F= A URR 3 14 0 44 ) B A 18 B2 7 SCRR AR 3863 o 9 4, AT LAfE R4k
2P R & OURF S M PUAE . Brennan® AScience,229:81 (1985) #iR T 52 8 Hiik ¥ & A 7K
FRVIBILAF=AEF (ab’) o BRI 5 ¥ o 7E R R & 77 W AP ER AN A 7276 T iR Bix &6 B BR DL #a
5B SRAL ZBREE, B \E 4 F A IR R RER FEEMIFab” A BB ERBR ST AR
(TNB) f7 44 . SR 58 1T FiFH B 2 B B ¥ Fab’ - INBRTAE W 2 — B ¥4k NFab -8R, 5
& BEJRE ) H B Fab’ ~TNBAT A 07R & LA T B XS 5 M oA o B 722 A 1) XUHE S e 4 o] R4
T ] 5B B T 7

[0257] BRI Bh T MK IAAT B B 82 [BlU Fab’ ~SH A B, AT BA4K 22 1B Bk DA B2 A XL
¥R Hi4E . ShalabyZE N, J . Exp.Med. ,175:217-225 (1992) #iR T 524 A VEAL [ XU F 4
PUAF (ab”) 250 FI 724 B ANFab’ B B 4 B K BAT 8 7 43 b FE AR A BEAT 5 1A 4k 2215
Bk AT R XU S Pk

[0258] b E LR T & F T M E B MBS 779 0 BB 6145 A1 20 58 SURE S M oA Fr B
IR B, AR EE IR EPIE KostelnyZE AT . Immunol ., 148 (5) :
1547-1553 (1992) . K BFos MJunE AWM RE R EKET EF S 5H M AREFIAK
Fab’ ¥ 73 & #2 . TE R X R P FVE — AR LB R 884, SR E B TE Rtk R YR — 58
& BT AR 844 Hollinger® AProc.Natl.Acad.Sci.USA,90:
6444-6448 (1993) H ik B “XUATLAR" BE ARG T H1) & DUs R TR BB B ARMLE B
BEEd gL SRS ME (VL) RN BT EEHER (V) , %8k KE AR EE
R 88 P S B BT . R, — AN B B VHAIVLEE s ae 5 B — M B E
ANVLANVHES M EC XS , AT FE B PR NPT TR &5 &6 o B IRIE 7 3 i {3 FH 8 B5Fv (sFv) R 4E
)22 U M AR B 5 — 580K . 2 WGruber®s A\, J. Immunol . , 152:5368 (1994) ,

[0259] HTHIEXRe RIEUE R BRI 5 — AR DR T AT Z28" BITE® 5
i (B R51InW02004/106381 .W02005,/061547 . W02007,/042261 FIW02008/119567) - 1% 47 VK
FHEFITE AN 5 IR B PR BUAR B w2 25 M358 B, B 26 BB L 36 7 N B %RV (scFy)
FE.BNEFEH L RELS TR RS (VH) A R4 (VL) S8, ik 2 BBk i
KERUAFHNEHHZ MRS TFREE AZ BN L RIEEIER N scFy Bz 81 2 ik
BB 751 e B A scFViRBIAR R I RAL, 7 RIX R TS R T A F MR, 4158 184
scFv 5 RRIERMZESRN , WA AR AR A BasE R ZHEN— D EASE
77 R ELFE R A1 B A % A B R IR B AR B R T PR (5 an T4 g _E B CD3 £ AK) A scFv 5 iR A
e ST (f5) 40 % 14 20 B B AR 40 B) SRR A R PR I 25 —scFvig i,
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[0260]  EFHRBASAK, B CA AT DL AT B S A AT iR A% B B A% 4H Bl Rk R 48
ANCHOZH M R R R IEXURE R I TA AT I 88 . AT, e R AR AL BOR (B 0B INEP1691833) AT
RRLER, LEREXUFRETARGESMNETEREYHS S, TR e 2 RIEDH
T BB RN S RE S 2 AN A E S . E— AN R BIAT R, § X & F o
Z IR B RGE TS BEMEEE, A IR ER RS K. — AR TR A
PR AL R R, F A EALEIR BB E I IR B S B ZSe BR EAT R~ HERR i
EUNE RAGFh o Btk

[0261]  Hollinger® AProc.Natl.Acad.Sci.USA,90:6444-6448 (1993) Hid I “XUA$i
PR SRAE T H & F A BB RIS F BB Bl L 5B RS (V)
EEN B TENE () Bk KETA R T AR LA 18 BB
b, — AN B Ve RIVL S /8 5 5 — N i BB B AN LR Vg MRS XS, AT AP L
JREEEN A B RE T @ SRy (sFv) ZREH & IUE R ETUE BRI B —Kig .5
JLGruber# A J. Immunol ., 152:5368 (1994) .

(02621 ZEEAEBAHALU LU EMBITE.Hla0, TLAH & =R FHEHIE . TuttEA
J.Immunol.147:60(1991) .

[0263]  %& B AIMEMHIFiik

[0264] FHFARBEMFZHEPHEEERKAR S PRI LR SHREETRS.
B, Fiis T Ll 52594885 , anW02004/032828 Tk

[0265] XX &H#ER T W ATFAAEXFHUA-HREETIS &7 .

[0266] HitEFRM—HMBEEM N FEHERERWKBEZHTER (calicheanicin) . EEFEER
(maytansine) (£E % F|55,208,020) . 5 E M (trichothene) FICC1065H) 48 &4t il
WA H AEARRAR—NELHEST R, RS —AHENEBRS TR E BlinEhisk
FFHLIBAIONEZB RS F) B, 7T LK £ B R & AMay-SS-Me , AT BLEE J7 %
May-SH33 5&4f i 4144k R . (ChariZE N ,Cancer Research 52:127-131(1992)) , A=A
XFREMH-PUEZ S

[0267] EH &, PG NHENFEFEES FEE A RN FEGERRXIKREBLL
0 Be BE /R ¥R P 7= A SUBEDNANR 24 7T LA IR R B R B RS MU EFETRRF v .\
ap’ as! N-Z. Bt 3~ v '\ PSAGHT0L; (Hinman% A\ Cancer Research 53:3336-3342(1993) 0
Lode% A Cancer Research 58:2925-2928 (1998)) .

[0268] TwmILMEFAMEEHER AL A ROBEAGAS . AGERNELSEEEFERRE
SRR B (Pseudomonas aeruginosa) RIS RAS  EMREEANE MBS TR
ERBRAS .a-/\BIRHE .M (Aleurites fordii) EA A EEH .Phytolaca
americana®x [ (PAPI.PAPII.PAP-S) .7 /K (momordica charantia) ##I5 FRRM FBEH .
B EHEEH.EEE (sapaonaria officinalis) #I&I). G EFEER mitogellin. AR B
% W& % (phenomycin) RIEEZE (enomycin) fltricothecenes. 2 WA A119934E10 B 28
HAARHIW0 93/21232,

[0269] AR —IHE LS BB EZEEIIMEY (B ani%vE% B EDNAK V)8 , 5 40 i
E L PEIZLES ; DNABS) ZR& I Buik.

[0270] & Fh ik S HE R AT B T4 P RO M 4R A RO B i o SE R FEA L2 T3 1120 Y0,
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Re'® Re'™.Sm'® Bi*2 PYAILubt) UM tE FAL K .

[0271]  WJLAfE - FR U ThAE & B AR B B E FUR AR BRI R &, Frid W IhEe
E R ER T AON-BR I BE W A B -3- (2-Tbne 2 —BRES) A Es s (SPDP) (BRIABE W —4- (N-5
ST MY fiie 5k R L) BR - 1 AR PR R IE S By (IT) W W R BB A XUThRERTAEY) (n — &
O BRI AR BRHCL) V5 PEES (0 3R FAME W A Bt 3 — R lR) (B¢ (R — ) B RELED
(X (W B EAF B © ) SNEZATEY WX - EEEFBRE) -2 2K R
AR (I 2R2, 6- — REURRER) FXUEHEI S (1, 5- = %-2,4- ZFHEF) Fln, 7T
PAinvitetta®¥ AScience 238:1098 (1987) ikl & EMBR AR BT R H-14-171CH1-
RNFARTE--FE T ZE=Z KA MX-DTPA) 2 A FK S E R SHEARS
R BIPESR G 77 . 5 TW094/11026 . B8 K BT LA 2 (e 33H 40 M 2314 24 40 7 0 B R B L) “RT E0 )
ek lan, vT UAE FRR AN Fa s B2 3k L R BB AU B 3k . R B Sk Bl & AR A9 423k (Chard
% NCancer Research 52:127-131(1992)) .

[0272] =3, Fldnv LAl AR RS R S S AEMARFHEFNMEES.
[0273] FEH—DEMEFEP, HLETLE A" WEERNR) KA T HEmER,
HP¥is-ZHhEEMERT 85 REEABERNBERPREREASNRED. RE
A5 AR (BB TR RAR “TRAE” BniEMEEA) .

[0274] A xBAMIHLIEIE AT LA 538 5025 (B anBREEALIT I, 2 W081/01145) BAL BIE MEHT
AR R E LSS . S NEIIW0 88/07378F12EE & F|54,975,278,

[0275]  iXMZRE W B 5 BT AT 68 68 LLIX RER) 7 (e B Fal 25 1 B8, LLE K i 25 5%
R S E .

[0276] FTATARKHAFTENBAEERSRTH T SBRENITHELAREEYN
PR R RS Fl T S BRER AN T A R N IF B0 55 R BR B BE : F T R EEHI5-8
P 5 1 % A P TR 25 45— TR0 AR W e ) P e B B s A TS ST R RT A R NI S R &
HEg, W FIREE (serratia) EOM . BAHEOR MEFEE A . RNREEMHALNE
B 8y (BN R E QA EEBAIL) ; A T HUL SHD-EEBRIVCH BT A KID-H R BER IkES BT
WEREA T AU NI B AWK & T BB - FLEE B F M2 EBRES; FH T%
BP9 B RAT A I 25 W A0 R T S 20 W B- PN BER AR B s FO B TR E LR R 4 B B R 2L 2 19k
ERFCHEEAMTENADENRIEEAYNEERBRE, nEERVBIKEXEE
ROBLAREG . 8l , B A BRE A PUiE RSURB R A “BURER”) o A TR A & BRI T 2551k
RN EEEY (5 RPlinMassey ,Nature328:457-458 (1987) ) . AT LA 4= ST AT ik 1) 4% 371
E-PLiA BRSS9 TR B3 1% 2 Py 4 a2 .

[0277] A& BAHIBE O] LU S AR GURB A BR SEM & & Bk, i A L IR RIEXUTHAER
B B, AT DAE AU A I EANAR RWEREES, TR EaEAZELEE A
RAPIIER RS & X, L2 /D 54K K AR ThEE IS 34 &R (3 WAl inNeuberger® A
Nature,312:604-608 (1984)) .

[0278]  ASCEBHUEHEEBIE. AW, ik UEES MIEEAMR &M —, IR
LB PEG) RN REWGR R —EARE BRI RY A — LR, 51
& Bt tinFab’ 5—AN8 % NPEGSH Fig#e .

[0279]  ZRCAFFHIPUAAth w] LA 1 AR BiAd . & HUAR R B R 4@ i A 4T B S i) v
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#4% , Epstein® AProc.Natl.Acad.Sci.USA,82:3688 (1985) ;HwangZ A
Proc.Natl.Acad.Sci.USA,77:4030(1980) ; £ E & F|54,485,045514,544,545; F119974F
10 B23H AFFHIW097/38731 . e EE LT F]25,013,556 R AF T BB EK B 1E AT 5 (A
k.

[0280] #7175 FEI RS FifA mT LAE P 2 75 W% Ae B RELAAL « AL [ B FOPEGAT A2 1 A% Ag B £ B %
(PEG-PE) M E A &9 B R AR R IEF £ . B RARETIR B AR T REF N, BRI A
HHAE B 2R B8 Bk . tnMartin®s A J.Biol.Chem. 257:286-288 (1982) Frik i v LLid@ it —
BRI e R B A /x BA HLAR I Fab’ i B 5 B8 RS & A T FME i s B & 7E BB AR 9 &
Z,GabizonZ AN J.National Cancer Inst.81 (19) 1484 (1989) ,

[0281]  Hikarik

[0282] ERHAEHEERFIEH. I, JRERENENE S ERN AT/ S EE
VI R B I R E Y A B R AR 5N DU A BR B I AR A Bk ) & PL R B L B 7 51
AR X EAEIRELE, B P IE R IR T 51 0 R B B R R/ BN AN/ SR  BEAT R K
FENFBARH AL E G ARG I B, RE R LM BB EE HENRE. RERTL
AT BE R HUE I B RS , IR pE B RIS E B E

(02831 HHTEEEAFTRMIEN BERTAREERERX KA BT EERN AR
HF#EA” , InCunninghamMWells Science,244:1081-1085 (1989) Ak . X B, X Ehk &
BEEARER A (Fltn, # e AR A fnarg.asp his. lysFlglu) , FH iy 3 MBS F1 8 T S 2 B
(BMENEBRRENER SRUEMEERSTENHEEAIER . R )G 183 R &5k
XTERARAL R FIAFE— PR E BB ARSI R E R ERENEER M E A
I, REFINEERFFE RIS R TEHER, SRR A G RA T EREHE.
BN, T 5 RS B AL R RS RS, TERE S F X i T ala S BENL I AE , FF Ik
RIEPI LR AR DAIR 15 BT B 8 75

[0284] HEBRFIBAOFEKEN—ITREINSE —ANHEZINRENZHRAEE
M/ERER WS, U BN ENEERBRENFIIABA . KRB AR L aEEE
N-K oy R R B R B LR Bl S A M 5 1 2 KR & O DU ik o FII K B A AR EHE
) LR HIN-BRC- K 5 I BRI Bl & BB N 4k i I 7 2 I 2 KRB &

[0285]  —FhR B Ak R R B IR B s X R TS T BB B —MEAR
[F 7R B R R E X PRI AR BT R BB A BB TX , A% EFREY
B AR TFEARER 3P BRAE “DEIRAR” PR T - R IR S B A Y25 R 3R
b, A4 FT LA 5) N T8 S RS 2R AL. , BI R 3R BT FR A IR BIHEEUAR” , FIREF=4

[0286] 3. {RIFHE I

44



CN 108064170 A " B 41/62
[0287]
[0288]
RiEEE TR ERA R BAR

Ala {A) Val; Leu; lle Val

Arg (R} Lys; Gin; Asn Lys

Asn {N} Gln; His; Asp, Lys; Arg Gin

Asp (D) Glu; Asn Glu

Cys {C) Ser; Ala Ser

Gin{Q) Asn; Glu Asn

Glu (E) Asp; Gin Asp

Gly (G) Ala Ala

His (H) Asn; Gin; Lys; Arg Arg

fle (1) Leu; Val; Met; Ala; Phe; IF 55588 Leu

Leu {L) IEFE B8, lle; val; Met; Ala; Phe lle

Lys {K) Arg; Gin; Asn Arg

Met (M) Ley; Phe; lle leu

Phe {F} Trp; Leu; Val; lle; Ala; Tyr Tyr

Pro {P) Ala Ala

Ser {S) Thr Thr

Thr {T) Val; Ser Ser

Trp (W) Tyr; Phe Tyr

Tyr (¥) Trp; Phe; Thr; Ser Phe

val {V) lle; Leu; Met; Phe; Ala; IF 255183 Leu
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[0289] EIEFAELR (@) BRX P ZIKFRMEW, FlinF ZEIRRMAR . b) 7 F&
EEAL A B A R T BB K L B (o) R AR R PR 22 B B 3 0 BUACR SCEL T B A 9
N R B SE R YEAB A R ER T LUAR 9 BN M A AR 2 42 (FEA.L . Lehninger,
Biochemistry, 2 — X ,pp.73-75,Worth Publishers,New York (1975) #) :

(02901 (1) FEARME :Ala(A) Val (V) \Leu (L) ~I1e (I) <Pro (P) .Phe (F) .Trp (W) \Met (M)
[0291]  (2) AFEAT AR : Gly (G) ~Ser (S) <Thr (T) \Cys (C) < Tyr (¥) s\Asn (N) \G1n (@

[0292]  (3) B 14 : Asp (D) Glu (B)

[0293]  (4) Bt :Lys (K) \Arg R) His ()

[0294]  BF , RANAFTERI R EE ] DAL T 3L 5] 00 4% 14 o7 70 4H -

02951 (1) Bi/K M : IEEER Met AlaVal.Leu Ile;

[0296]  (2) A {4:3E/K M :Cys.Ser.Thr.Asn.Gln;

(02971  (3) BRM: :Asp.Glu;

(02981  (4) B4 :His\Lys.Arg;

[0299]  (5) BZmmd 75 Ml A 5% % : Gly \Pro;

[0300]  (6) 75 & & : Trp-Tyr.Phe.

[0301]  JELR~FIEEUARG 75 ZOR X LSS ) o Y — 28 A AR R AR 53 — IR 52

[0302] A& E4ERFHURIEBM ST e PR BR 7R 258 th T DA 2 WA, DA i s
7 THIEALFE B FF P 1k S E AR AR R, AT A B R R I IR B ER B DU R i R e
CRe 2 Uik & Pl 7 BLanfy i BE) .

[0303]  ERARZR A $RALIE M R AFEIRAEATBH AR TR X R EE,
EFEATH— PR BTN T e LW EAR G RS ENED 2R 2 E
X B AR S A ) 58 48 7 vk R A FIWE B AR R R SR A IR T B 2 B LA B B X A s (51
me-741 /) RARLUIEGAML R P4 B W] e F R A B . i 7= 4 B H R AR 4 DL B84
LRI B R TR R 7R N 58 B0 N B 3 FIMI 3 B E T =M mh A 48 . SR S5 In A LA
FF B 55 1 M B A R R AR AR K A vt (Bl angE &35 80 ) A T £ 2 A T8 R EiE s A
XA, TELHI TR EBERE# BT UL ENPURE & R ERIRN S B X RE . 8, A5
H, FATHURE-PUER SV ARG MI LS E PR FIHR 2 (B B f s T RE 2 21 . X b
BEAd TR B FIAR AT TR 2 R AR B A SRR M B AR AT BUR IR % . — B P24 T X BRI AR A,
a4 AR i e AR 4, H BT DUERRTE — NS MRS+ BE R 20 R Hik
AT#H—PHFK.

[0304]  S—FhRE I T AR B T Hirkp R o bE 2R 2 X e R B HE )
BTSRRI — N B MK SIS, B/ RN — N DNATEE TR R
PEEAAL A

[0305]  ZRKAIREZEALIE R RN-IERO-EH  N-EE L BB AKUEYH 5 RLBERR
R MEENE . S IRF IR B G- X- 2 ER MR LB X-HE R FH P XRBRBERMUS
R R ER) KK & PE 5 BR R M & B R LB MBERD IR A 7 51 . B 1, £ Bk b 77
XL =[P AR E— AN BRI S0 E B EE LR EN-Z B L AN
FEEAMEHABER ) — M ERERERME, B E NN AREEERANLTRIH TR,
B AT LME F5- R E R E R EG-RERER
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[0306] EIHBERERFINF/EETE —EAN ER=Z[KFEH] G FN-EB MR
BL ) 5 T 5 Hb SE IR R FUAR AR IOAE SR A AL 2 o AT DL ST [ R TR R F AR I — AN %
ML F BB BRBRER A AN B EAN LR ERR I G FO-E BRI AL
&) KT AR,

[0307] HHiEBEF X, UM SHEM BN B KL ED . Flan, ZEEFHES
2003/0157108A1 (Presta,L.) ik 7 A A REBRK I EMEHPI DL, HELZ R E T
PEFcX 5808 : 55 W X CD20H 4k H & HIHIUS 2004/0093621A1 (Kyowa Hakko Kogyo
Co.,Ltd.) FEM EF T HLAFc X BB /KIL B RE S 5 FIN-Z BRI HEIZ (G1cNAC) B9
152 1LW003/011878. Jean-Mairet®5 A FIUSE 56,602,684, UmanaZs A . FEW097/30087
(PatelZEN) Rkl THE FHAF XM ERET BB Z L0 — /N LA BRENTE BS R
W098/58964 (Ra ju,S.) FIW099/22764 (Raju,S.) , Hit & B AW E T HiAEFC X B2 KI5 K
wEMIRI B,

[0308] FE—LEsEHE A RF , ALHIMEREIL TG EFCX , K& FFcX MKk &9
EMERT B TRRE X BRI AR B A S B AYADCCTh RS ATk, Fe R A& H P — M E B A
B — BB EADCCH R EEBRAUAR , B anFc X #9428 298 333 F1/5k 334 _E I BXAR (R EHIEuw
F) o 5 “EEEREN BB EERZ PUE R BRI LB ERE: EE LR HiESUS
2003/0157108 Al,Presta,L;W0 00/61739A1;W001/29246A1;US2003/0115614A1;US2002/
0164328A1;US2004/0093621A1;US2004/0132140A1;US2004/0110704A1;US2004/
0110282A1;US2004/0109865A1 ; W003/085119A1 ; W003/084570A1 ; W02005/035778 3 W02005/
035586 (il T & EE 1L FIRNAFI 1] (RNA1) ) ;0kazaki%§ A J.Mol.Biol.336:1239-1249
(2004) ;Yamane—-OhnukiZk ABiotech.Bioeng.87:614 (2004) . F=4: 3= &P XAV HL AR K 20
H R LB HE S B FE AL B A B = fLec13CHOZH M (Ripka® AArch.Biochem.Biophys.
249:533-545 (1986) ; EH &R HiEFSUS 2003/0157108 Al,Presta,L; FIW0 2004/056312
Al,AdamsE N , 5 5l B LM fi11) FERR M R, Bl dna-1, 6~ 74 AR L R BR 22 7] , FUTS R
BRFICHOZH Al (Yamane—-OhnukiZ$ ABiotech.Bioeng.87:614 (2004)) .

(0309) B AGURD A £ M E RS RIS A R ER T I BHIER S T. X 5
BIEERR T ARRRKE ERAFEEERTIZEABELT) Mo BB EZ TR
-3 (B5E A ) #5728 . PCREFAE AN A5 R B AR A B R B e R A R EiE B H)%
[0310]  mJfEBALEFERL N T fe 7 B IR AR & B A Bidd, 490 4n , DA 38653 B 44 B9 0 S A gt 1 4
F A T B 40 A B3 44 (ADCC) /B AMA K IR ME 4R A B 1 (CDO) o X AT LUE T ZE SR P X o 5
AN E AN B ERIARIC I 308 50 A s b, BT LUK 2 Bt R B R 2 51 NFe X, AT fo ¥F
FE1Z X T R (8] RS o pH = AR B RIE — R AR Bk v B S 1 A Ak RE R0/ s8R0 n i
M A T B 4R MR A% AR BT AR I 40 B B 1t (ADCC) - 2 M.Caron% AT .Exp Med.176:1191-
1195 (1992) #Shopes,B.J. Immunol.148:2918-2922 (1992) . 7] LA FH tnWol %5 A
Cancer Research 53:2560~-2565 (1993) Firid A 5 I5 XX Th 8 38 BRI Sk ) 2 BL A5 14 5m ) 1 B
TS VER E IR Z R Ak buik B0, Puik T 4 TRE LR A XUFc X, 3F B AT LA A 3R A
*ME AR FIADCCEE /7.5 M Stevenson®E AAnti—-Cancer Drug Design 3:219-230(1989) .
[0311] WO 00/42072 (Presta,L.) #iR 7 £ AR M7 7E T A A B EHIADCCTHEE B 3L
i, K Hi A fE HFc R PSR ERIUR . E— L5 £, BA M ENADCCHIFT A
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FEFcX i B 298,333 F01/84334 LU  E— 65 5 B h , B HIFcX & AIgGlFc[X , H
BEXEMNEFH—ANFHPR=MLE LB, 3 HA K.

[0312]  7EW099/51642.3%E & F|56,194,551B1 . £ E L F|56,242,195B1 . EE 5 F| 26,
528,624B1 F15E [EH £ F|56,538,124 (IdusogieE \) FHiiR T EH M ZERICla%s & /b
A 4 6% 14 400 P B2 44 (CDC) Bk o X Hi iR B & HFc R R E B B 270.322.326.327.
329.313.333M/8334P F) — N EEZ ML E M EERIA.

[0313] AT MWINHUER MiEF =S, LB AN Z IS & RO T R R IR A
B A, Blin, tnfE £ E & F)5,739, 27T R FTIR . A SCAR T, KRB “kh R AR 5 &R A R
1gG4rF (B)4n, 1gG1+ 1gG2 1gGsak 1gGa) FcX HIRAL , H A1 57 #E N1 gGoF Y 4k Py i 2 3%
#.7EW000/42072 (Presta,L.) PR TAEHFc X BAH A H B BB MMM iEEE
Hrpiik.

[0314] WERTEF=ARES RIEND) EeEPEE S AR TREATE ERE
F5US2002/0004587A1 ,Miller& A) »

[0315] AL — M ARBMPEUEEASRE MA A S FRENEEEEER
oy AEF LS B, B FHBATEARR S0 R AKBER &Y. KB R SRR
MLFEFEEARRFRZ 8 PEC) . Z /W _BHARY BRPFETHER BRER
CIERE R IGMAE il R -1, 3-8 RIF -1, 3, 6- = E A O b 4%/ DR RET L R
Y REERR CORD BT ILRY) FERBHR (-2 IFEM s i) R 2 B A
B RAEAR/ AELHEERY RELHZ ol Gl B2 EBELREREY. R
L_BERE R THAKFMEEET AR GRS . BREWrT LTy FERN, FETT
IR IEXEN  MEIPE LN R SR ETURN, FHURMEL F—ARE
W, EATTURMRABEAR 45T 08%, ATFAELKESYEEN/SERA AT LAF T LA
TEERAE, BEERR TRET AN SRS Ui EY R T R TR EM
TR,

[0316]  #4k .78 E 4NN E A 51k

(0317) BRI RAME A EA S EE Pk 8 T EHA N HER PR, 58 miESHiikn
BRI A A BT E SR s BT it — 0 b ONAR Y 1%) sk FRi& . AT UAME R
PR (B, @il R SR RS S RN ERE RSN E RN ERERES &
5y 153 B SR HUAR IDNASF AT M P - R 2 Bk 2 vT I - AR 4 B H B EARR FLLT
BI—=DEHEA A5 T E R — N MRCER ST o B F R ALL
5.

[0318] {5 %A

[0319]  ARBAMPUER AT A E B E A4, 1 BE T LAMEA S RIE S IKIBL & £ Ak
A TR R IR AR R AR E A B EZ MPINK S BB R RSN SHES F sk
HEZ MK FNEBN RIEE ST FIRER SRS IR A AN T EngE 5 REEED 1
S5 T ARFFIN TR ARG S TN RZE LA, 55 P80k 8 6 i
MR .S B lopEi e BB ELLRT S5 (Leader) M EI%E S FFI R 5
TEEEES WA, RINME 5 50 0] LAAE B B R 510 B BT 57 51 BB F T 75 (B ERE R &
J& (Saccharomyces) F5E & 4iEZ L /8 Kluyveromyces) aH F il 5 SR M ERBE AT 5 /7 51
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B &Sk (C.albicans) BMEEMBERT T 7 5 SRR TWO 90/136467 HI{E 5 FIEUA.
EHANMARERE S, HANDESFHI IR WET ST, 5l R 42w EeD
B8 FF T IREH.

[0320] HEHitEs

[0321]  RIA AT P& HARE B F Be B fF AR e — Bk B AN FTIE BB TE E M B 6K =
FRIF 5B  FESTREBR AT, %7 5 2 A 5 (5 AT T 78 £ S A RDNAT & 1K1 751, 3
HAEESHE S E EEHPH] T & Fh 4B B BR300 X 5 7 5 2 AP B 216 . R
FipBR322 B Mm@ AT RS HE LK AMAE , 2ufb R G TR, S MRER
& (SV40. Z %5 IR % 3 . VSVELBPY) B F T 720 FLah 4 40 B o0 8 #0485 , W FLB3h )
RIEBEARFESHRAHSD BE AT HASVIORE SRR TESEREHEST.

(03221 EFEERAY

(0323] RIAMTTE BT LS HRBEN , W AEBRFRICY . 2 R 5% 8 3 K 4m AL DA
TEA: @ BFHARKAEERFAKNEA . PINMEFFTER . FIER . TR IR
7, O AAREFRGRERREHED, 3 (O REFABANETEEFREREBHEZEERY R, A
T ZE AT B 0 SRS D- TR EUBR T e B R R R

[0324] i $ET5 S — N S2 BRI B 25 SR BE 7 15 R 40 BRI AR 4K B VR 25 TR R Th % 10 1 3
Lo/ A AR TR T 2 R R B, AT TEIE B 7 R 7738 X Fh iR A 33 1 SE 5 FH 25 0 %7
BERX . BEMRIHEEER.

(0325] TR AL B & 38 B B BARIC I 55— SE ) 2 Bk X 5 40 B B 5 MR i 4
TR HUAA B % BR Y AR L it FE AR 12 4 , WIDHFR A R BERL & A B (GS) K H HBs . & B E -1
F-IT(MRER KX EBREAER) JREFREE . SRR RS

(0326]  fj4n, @it 765 AW Mtx) (—FDHFREY M TIH) K3E R E PR 7%
A Sk % 2 FADHFRZE PR #5101 40 o 7R X B8 2% 4 , DHFRZE [K] 541 fa] o & e L R —
A 1 . AT LA AR = Y YR MEDHFRYE T /49 5 [ 6 BR U1 & (CHO) 40 & (40, ATCC CRL-
9096) «

[0327] B, BEESHL-FHREBRTRIIE Msx) (—FCSHIH|F) FIIEFHFE PR RE
etk % B FGSEL R AL I Z0 Al 7R IR e 5 R, GSE:H SR L B L I BE — i i
Y3 FTLAH -G8 FGSIE B/ 4 38 R4 5 L IRDHFRIE /3 B R4t

[0328]  mi#, M LLEL S A AR BRI IR BN M E R B ERIAE R Bk A
BRI EREGLLS) KB FEPE KA M RIE R ARG RMNBHAKDNAT S B 4
DHFRZEE R A1 53 — i BEAR G I B I HE 73 - B IR F2 B (APH) R {b B LRI TE E 40 O
HREH W EDHFRE BFAE R TE F) .2 W E 154,965,199,

[0329] HTEBEMAENEFEERNEFETEE A YRp7H I trplZE (Stinchcomb
% N, Nature,282:39 (1979)) . trpl BE IR L4 WM E AR PR £ K I B R R H
¥k (BIUNATCC No.440768XPEP4-1) )L BARICH . Jones ,Genetics,85:12 (1977) SR JEBERE
EEMRERAT trpl REBMFENERS BN A KRS TRNE LR F RS,
ZAH, Leu2BRIA BB B B Bk (ATCC 20,6228%38,626) H B Leu2 - HI T &R BN .
[0330] 4k, YR E 1. 6unPJE BRKipKDI 2k 0] T U T S HBE AR & . RETH
HABRTEHRET K. lactis.) PHAFRMBEAEZEH N FEABHIRE RS . Van den
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Berg,Bio/Technology,8:135(1990) .,i&EAF T F T H R E 4B ER) TV 5 Fk 2 b B3
MEBEAANMBEAEANREN LHE N REABIE Fleer® ABio/Technology,9:968-975
(1991) .

(03311 EEIFA»

[0332]  SRIAFNTE B2 S ARIE H & B #i 8 £ AWK IR B3 5 R bD DUk 5 1% B 7] 20 & 12
K BT . 1& B T B X1 2 3 F a4 phoA B3N F . B- I BEEREE FISLBE 33 F 24 Bt
B E3F BAER (trp) BIIF RS Uk Mtac B FHREE BT AW, £EE 4
FIHHE BT REEN . A THE RGN B3 FIESE SHEHUAR K DNATT S\ HUE R
Shine-Dalgarno (S.D.) F%.

[0333] EBMEMEsFFIIREHMJLFFMIENEZEDERNMEEMNTERER
7 EF 2125 B 30N AL B E FATHI X ¥ 2 ZE R I e 06 B 70E S0 MR 4L R TN
) 53— P 5 R CNCAATIX , HAhNTT LR AT % H R - K2 BUE M AEME R I3 K 5 A AATAAA
Fo, HATRE R~ poly ARTSINBIMMISF RIS KIGHIES B FTE X F5)E LB
B ERREH LT,

[0334] A TEEEIE EM-EEN B FRFIINLFERE- R MR MBS L e R g
BEI B30 F , i B B | H TS - 3-BEER I S B . O 0 B . 7O R R B AR B L B R SRR L
EIVE-6-BEIR FAAEE  3-BE R H I ERASAL BE  TN B BR VKBS  BEBR A WE R  BE BRI BT E B
il AR i S

[0335] HEEREE/EZEIT (BRAFBTAEKFZMFEHERN BINREHESEEET)
EHTERER2. RHARARC.REBRE . SEREHHRARE.SBMES .. B
M -3-BERR I S B N S ST E R R AR A B B TR A TEBEEREATHEE
B F B3 F ik — SRR FEP 73,657 BRI R T A A SEE R B F— & .
[0336]  TEWHFLBh41E 3£ 4 2 M 44 B B4 8 AT LA 2ol ik M 9 2 2 IR AR R 18 10 3
BFRIER, MERRE . BERE.RHRE WRREY) 4ALERS. . ERERE.EH
MO8 R KR E . L BT RS R E40 (SV40) Bk B R IREM AL Bsh T, 61
WMABER B FEARREA B F REMA TR BT, REXE BT 575 4
Ml RS AR EIWT .

[0337]  SV407 Ry 5 HFI0G 4 /5 3 1 AT /5 9 SVAORR %4 F B 5 B H 3R 18 , LB & SV40
P E HE S A E 4R E R R R 1380 FENHInd 1T ERR &1 5 B O @ Hh3RAg . 4
4B R B E AR TEE FLBh T8 F RIADNAK) RA A FFERE L F] 54,419,446,
ZRENBIHEEELFS4,601,978F i .75 NReyes® ANature 297:598-601
(1982) , KX THERABZSHEN T EE G FESH TENMARPREAB-TIE
cDNA. B , Rous IR B K Rig ERE 7T FHIE B3 F.

[0338] M5 -Foit4H 5

[0339] KB FFIMABBTEELNHESEZEREDE RN RIGA K HTIAK
DNABIEC T Z IR FIFFREMANMER GREA MMEAR. AEH. PHEA
MRS ER) AT, BE2MFEHARE ERARRBNIEET . SLHETEE HIE S5 NSV40
58 F (bpl00-270) \E M H T R H 530 1858 T . B HIi2 AU M 8 5 1 98 T F iR
SRR T .2 WYaniv,Nature 297:17-18(1982) , Hoox T E % B3 F iS4 py 898 o4, 38
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58] AEETUA GRS R 715" B3 AL B AL BT s B Htk b  (BLE S T B3 FHI5 AL s
[0340] &4 1L4H 4y

[0341] FEHEMIE XM B HE B R EY. 3 NS e 2 MEMIEmE A
) RS I RIA SRR B & L R R AR EnRNAFT & B 75 X L 7 B8 ] N B %
B FEDNATKCDNAR 5" B B Rt AN 3 JE B % (X 345 o SX £ X 45 ZEmRNAZR DSk A 3F
FMO P EFAZRBRERUCABNZTFRX B — M ANERZI LA 24 A2 KER
LR EHRILIX .5 HW094/11026 K F A FFI Tk B 1k .

[0342]  7EFMAEAYIEBEFNEAL

[0343]  FF A SCHY # 4k o 5o B R IADNAFG S 3E F 78 X 40 2 b 3R TR A% 4n B « B B X
HMPAEZAE. AT HENSEN AR EAE, E 2 RAEREZREEE
Yk, B0 i B & (Enterobacteriaceae) MR A KA B )& Escherichia) BN K igATH
faAT B /B (Enterobacter) , MK LK & /8 (Erwinia) , W H A H /B Klebsiella) , B
J& (Proteus) , ¥ TIK B & (Salmonella) Bl 4R 17 ¥ 1K B (Salmonella typhimurium) ,
WEKHEE (Serratia) Flinks W HFBKHE (Serratia marcescans) fIERKEE
(Shigella) , AR MM J&E (Bacilli) AnAk B AUAFEE (B.subtilis) MR ZF AT EH
(B.1licheniformis) (f14N119894E4 H12H ATRAIDD 266, 71000 2 JTHI AR 2 FIFFE41P)
R E B (Pseudomonas) M4 S REMETE (P.aeruginosa) FlEE & /& (Streptomyces)
& —MUER KA B LTS £ 2 KIHFFB294 (ATCC 31,446) , REH B HERINK G
BB KT B X1776 (ATCC 31,537) R RHAFEW3110 (ATCC 27,325) t2-& & H) . IX L 45 7
R U B T4 B T S R PR S

[0344]  KHulE. bkl &E B Myl 5 BT ATEME F 724, 73 (AT ER L
FAFc RN THRERT , tn M VRIT PR S E R (FlnE R) KA1, BT Ui & %7 A 5
SR MR A M . 2K AEESA T B ERIEEH ARG E R A
FEREARBEEG N TFEAFEPRETAFBRANZI, S LA mEE SR 55,648,
237 (Carter® N) \EE %F15,789,199 Joly® N) EE EF55,840,523 (Simmons% A) ,
HE#R T B THRAREM W EERSEX (TIR) FYE 5 F%). 5 MCharl ton,Methods in
Molecular Biology,Vol.248 (B.K.C.Lo,ed. ,Humana Press,Totowa,N.J.,2003) ,55245-
25470, LR TR KM B P RIEPUE 5 B . RIE G, Brisa] LU K B B8 48 Mg A = LA =]
W5 418, 3 BLA] AR 48 [ Fh AL it 5 an B B ABRGAE A4k . v] DL SR AL F 44k 5] aCHOZH
b R IA R B A AT I A alifk.

(0345]  ER T REAEMIZ AN BRI 20K A BB B R ) TSRS ST I BAS &1
I TERE BRI T X o BRI e Bh a5 RS B B R AR R EARTE E R B A R 28T,
BEURBITZHEHER MMEK, HEEAXFREHAN, WRBERERE G
(Schizosaccharomyces pombe) ; &R EEE X W, HlMIA R EHEBT I E4H
B2EE (K. fragilis) (ATCC 12,424) ERANFIIL 30 & 4EB2 & (K. bulgaricus) (ATCC 16,045) .,
BT S 4B R (K. wickeramii) (ATCC 24,178) \FL/ARIE W B 4EBEE (K.waltii) (ATCC 56,
500) .K.drosophilarum (ATCC 36,906) .K.thermotoleransf G g & 4 i &
(K.marxianus) ; BRIK B2 £ )8 (yarrowia) (EP 402,226) ; B275E2 8 (Pichia pastoris) (EP
183,070) ; Bk 8 (Candida) ; K ARE (Trichoderma reesia) (EP 244,234) ; ¥A¥E Bk
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B (Neurospora crassa) ; FHEEZEEE (Schwanniomyces) @174 /7 ¥HE B2 B} (Schwanniomyces
occidentalis) FIZIREH , tnk A H /B (Neurospora) & & (Penicillium) EHER
(Tolypocladium) M & & (Aspergillus) B XS E (A.nidulans) fIEHE
(A.niger) XTI REGMAZREBFRTAETRITHELINEGR, Z L WGerngross,
Nat.Biotech.22:1409-1414 (2004) .

[0346] ATLLERRFUCHEABSEE, HPBECBEOHE ANEWL”, SBFE AT
SRS ANFEREWER AL SN, FlI0Li % ANat . Biotech.24:210-215 (2006) (F&ik T
EE R B B T b ZEAL @ BE I AN YRAL) s FGerngross®& A, [H L.

[0347] HFRIEFEREMTIEN GERE AR BEE ZAREDE WIS
YD) TEHESY AR LHEEEYR RME.CA% e T ST RARZREFNE A
PA K>k B LA R 18 B AR RV AT A B TS 40 A - N B Hh S0 (Spodoptera frugiperda)
(FBH) IR P (Aedes aegypti) (LF) - HESUFYL (Aedes albopictus) (F) - BIER
18 (Drosophila melanogaster) (FR##) FZKZE Bombyx mori) . AT ZMREBHRIT A
FF3R1E , B0 FE RS, (Autographa californica) NPVEIL-12544 F1 K ZENPVHI Bm-58% ,
X LeE B 7E X A AER B A R BH R B el 2 I TR e B th DR A i 4

(0348] #RfE.EXK.GRE . KT . BEHF . FEH IFH (Leninaceae) .H 75 M. truncatula)
FHERE AR FE ] AERE .20, FlwEE % 555,959,177.6,040,498.6,
420,548.7,125,978%16,417,429 (fik 7 BT E R AW + 7= 4 Hid FIPLANTIBODIES™

HAR) .

[0349]  H#EshPIAMaTT LA FETE =, F B E S MMTERE 7 (HA R PHEHECE

BN A TR B R FLBh 18 3 48 M R X S5 4l & H1 SV40 (COS-7,ATCC CRL 1651) #4k
FIMEE CV1 & AMLFE'S 40 A 2R (29381293 A M W 3¢ & Al T E &VF 3 A K, Grahan®E A,
J.Gen Virol.36:59(1977)) ; 416G R '& 408 (BHK,ATCC CCL 10) ;/NR X RF4Hf (TM4,
Mather,Biol.Reprod.23:243-251 (1980)) ; #&'F 4Hpf (CV1 ATCC CCL 70) ; JEYNERMR'E 4HH
(VERO-76,ATCC CRL-1587) ; A\ ‘B #MJ% 40 M1 (HELA,ATCC CCL 2) ; A5 4Hf (MDCK,ATCC CCL
34) ; K& (buffalo rat) FF4HAE (BRL 3A,ATCC CRL 1442) ; Afl4HfHa (W138,ATCC CCL75) ;
ANFF4RHE Hep G2,HB 8065) 5 /N FLARFHJE MMT 060562,ATCC CCL51) s TRIZHf Matherds
A sAnnals N.Y.Acad.Sci.383:44-68 (1982)) ;MRC SZHAD; FS440f; A B4 R Hep
G2) HERAXWAZIME XA AEHE T E R §0 & (CHO) 48, B +5DHFR-CHO4H A
(Urlaub® A ,Proc.Natl.Acad.Sci.USA 77:4216(1980)) ; Fl-& &He3 40 e 2 LINSOFISp2/0.
Xt F3& T Piak A F2 i S Leml s W 1E R A R 4R, & LBl i Yazaki F1Wu, Methods
in Molecular Biology,2248% (B.K.C.Lo%#%& ,Humana Press,Totowa,N.J.,2003) ,%8
255-2687
[0350] H_EiR TP =R RIE TR A TE F40M, A HE N E R R 5

FR TR EREZBIGE T ES B F EBREA AT ERmDATIHEFFINERE.

[0351]  $EFR1E 40
[0352]  HH-FF=A AR BAPUIARITE E M AT LA & PhE SR B 81 77 . T B R 3 R & WiHan’

s F10(Sigma) Minimal Essential Medium ((MEM) (Sigma) .RPMI-1640 (Sigma) FlI

Dulbecco’s Modified Eagle’s Medium( (DMEM) ,Sigma) i& T 855578 400 . I 4h , Ham®E A
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Meth.Enz.58:44 (1979) ,Barnes® AAnal.Biochem.102:255 (1980) , 2 E EH)| 54,767,
704;4,657,866;4,927,762:4,560,6558%5,122,469; W0 90/03430;W0 87/00195; 8{EEH %L
F|Re . 30,9855 ik i T A7 35 7R 2 7T LA FAVETE 3 0B A 35 97 3 o AT 3K e 3% 5 B T DAAR 4%
FEARBEN/XETEKEF WESE BEEAREREKET) (& & tbsn.
5 VBRTIBERR 2h) (bR (WTHEPES) B H R (G R AR #) L PiAE & (ANGENTAMYCIN™Z4
Y HEITTE (B UNEH UM RIK BN R KR EEAN T &) MEE RSN
REEE. AR ELFAIATAETUURTIREARA AT B LIRECRTEEN EF
FHMEE HERENSEFEHTRANE ZMR—EMERK, S FASREERARA
R 2S5 .

[0353]  Hitkatiil,

[0354]  {f R E A AR, T EAYEGRAR A L B B 25 18] A P2 AR i, SR EL B A 40 vl 3 3%
FrEEP MR PUETEH A P44, MIERE —, B Q0B 2.0 a8 IR =18 T s g
F BRI Fr . Carter® A ,Bio/Technology 10:163-167 (1992) iR T 4> 5543 W B K g
FFE& B R 2 (B P PR ) 7715 T 5 2, TELER BN (pH3. 5) JEDTARNZK B LR Bk & (PMSF) 77
ET K 40 B MR AR 213043 . BT LB I 3 00 PR BRI A o S PR 2 I B 5 R B A i, 5
HiXMRIERGHN LEBOET A FERATENESKRE DI, FlInAniconsiMillipore
PelliconfByE B ik AT W48 o 11 B ik 25 1% v v 4 35 B 1 B 1041 77 nPMSF LA 3041 2 A K
fii, It BT A FEHUAE R AR LA SRS Rr £ K

[0355] A #H fHa i) & ) P44 2 & W T LAGE A 50 an $2 R B R O 605V L R /K AR B4 F i
VB K BT FISE R Gl vE AL, R SR itk R B E IR A B B — B AA
YEJ9SR PS4 1 3E A T B T2 1E Fhuik B B 1] S S BRER A Fe G5 Mt B RS A ) R B
HEATTAHTAAET Ay 1, y 280y 4B M PUAE Lindmark® AJ. Immunol .Meth.62:1-
13(1983)) . EHGHEHEFATHE/NRREMEFIA v 3 (GussZ AEMBO J.5:15671575
(1986) ) o 3% FNEC A4 BT B 35 A B85 o a3 L 23R AE A , (R L 2 B2 T R - MUBR A s 1
JRANFTEFLE PR ISR ORI = 250 25 70 140 L 3 B 0 S B B8 R A IR 3R S 48 19 fn T
IF 1] o 24 FL 1AL 2 Cud 45 H9IN , Bakerbond ABX™#tfE (J. T.Baker,Phillipsburg,N.J.) A
AT 44l . T DURE R R R s E A FEA RAEERER, B P EK
AR EEYIE R MHPLC, —E AR VE B TS 7 M (B REER
F£) b FFF 2 SEPHAROSE™ 2 3 | i) 8,3 vk L (213 38 45 . SDS-PAGE AN BR BR AR ITLIE -

[0356]  — SR U, 1] & FH T 50 - W RN EAR P 0 47k ) 25 b 0 ¥ 78 A 438 R 1R 37 3 7
FE/T, 5 IR 07 VE— BN/ B ARSI AR N R AE 45 2 R B B fidk .

[0357] &RV EFE DA

(0358]  FTLANYIN R AR HLARAT — PR 2 P A E I WIE , CANIRTT AR
BAE AR BUE B R E PR Y S R IR &4 T LR PR 5= A i
PR IS5 688 77 040, v] LS A AT 2 %0/ v (B UOELISA, Western Blot%) .

[0359]  f5ln, 5 FHUPDL1FL4A , v] LA FE#E W 25 A PDL1 RO BE J700 I 2 v P iR Bk R B R
AR E—EEL S R, W LB Fl a4 & JELISAF /88 3% 4 W 58 v (W aRTIA’
s) R E FUIRIIE5 &  Jeah, B0, RIS PR ST o E AW HIE 2 , LU AR YA
7R M o X e 58 R R A AR A1 HY , FF BB R T 8050 R AU AR B TR g . Bt
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B LA 7ECDS+THH A « vk B2 240 B 14 ik 465 A ki 52 2% 5 B8 (LCMV) /NER I RY R/ B 8] 25 A gy 4 B
(BlansEE L RI8,217, 1499 AT i) VR4 HT44RE WrPD-L1 /41 4 #2328 o

[0360] /T ks A BB PR LR RALAI DU (40 , BE W A< SE 36 5 I HTPDL1 L
A 5PD-L1BI 4 S HIPLAE) , 7T #f4T WAntibodies,A Laboratory Manual,Cold Spring
Harbor Laboratory,Ed Harlow and David Lane (1988) 57 Bfif i) & $R3Z XBH B i 52 v2: - B,
&, A LABEAT 6140, InChampe A J.Biol.Chem.270:1388-1394 (1995) FriRk IR LI 1EE , LA
HENMBR B GG BNBIIRA.

[0361] V. Z5#%I7)

[0362] @it ¥e H A BT EE 4l R PR S5 4F % 10 25 2 b w] #5252 19 04 L TR 1) B 8 )
(Remington’s Pharmaceutical Sciences®F16kK,0s0l,A. 4w4E (1980)) VB & LA T #1555k
TRV TR B T 3R 1) - iR 98 4k BR A R I LA ) B T B AR V697 157« v BE 2 I 044 TR T
FEFR B FIEE AR FIEFRE T ZATE, B EEE PR (R TR ME
BEEIR s LEAT (BHEFIRMEBRAERER B ER n+ /\ ki FE TR,
FUANBETEE RS TFTREE .. TERFERE; TEEFEFRIER, Y BRE
EFRFEESEXNEERFRANE; LR HAZE OB 3- KB AR B K7 TE
UNTAL0MERE) ZHGEAR B EES  ARBEERER) s SHKEREY R
IEME R R s R (WHEER S EWE . RABHE HE R HERIFER) ; 56,
THREME TS (BB ENE . EEEIR) B S57 (WEDTA) 88 (O FERE HEEpE
BE EEFESOLBNEED s RIS B 708 & B &Y Blmin-EO %54 ;s M/5FE
BT RS M7 dn TWEEN™ . PLURONICS ™8 3% 7, — ¥ (PEG) «

[0363] ZEEEF]56,267,958 (Andya s N) FHEIR T 3& T B2 Tt F BT 177  IX A 59 %
- TFHIFIT LA EN AR ENEREEARE, F AEMRSIFET LR TR TET
I EL3h¥

[0364] 358 [ HuiAE AR ZE R E RS N, FIINUS 2002/0136719A1 (Shenoy%5A) -
[0365]  fr—HesLiE Ty /A, A SCH HIFRAE vT LLAL & 5 T AR o7 0 BRI REAE T = B b 75
2 T —FENEEA Y, REE A SR E AR B S2me 45 b i) B A4ME % 50, 7]
A A 28 3t — 25 78 1) 55 0 52 A 4 B FE M 5T s AT 7R s A B IR AR R T 4R R AL
By EKEFBEBREL BREE L BIUNEBEUE (BIILFA-14504, el A
GenentechlW B HIMKVEZR BB H1/RAPTIVA, Bla4 BELE A Hifd, 100 MABiogen Idec/Elan
Pharmaceuticals,Inc. 3RE K MR LI/ TYSABRI®) ; T ER LY IFNS-1a (

REBIF® #1 AVONEX®) 5 IFN8-1b(BETASERON®) ;Fik B ms & E

(COPAXONE®) ;4 kit BB (NOVANTRONE®) | F &% 3Rk
BEMe K T R BT BB IR MY ; B BkiE S e R R B (v BREE) 5 M RS AR IE 259 (1)
AR FERER IR BB  Campath \ FICDABR ST 1 JE V) 5 A ES 40 B VR FE 1 S R 10 1 2540 (45
N EYERNE (MMF) SR FRE ) ; “MiT K" KRR BIBE 254 ; M —BF s 2 R B AUT I
TEITMSHE R B SCREIR I 254 (B Iy 28 SR 28 VP VIR 55 5 INFMHIF s Sl BRI LR,
{225 (DMARD) ; JF 8444 4 25 (NSAID) ; 52 B K [E A% (90 FF 2R R AR e IR e A  Hh ZERAA 8K
B PR s £ FRIR R B RA A RME XY WRE TR ORI &

54



CN 108064170 A W OB B 51/62 T

N7 BEER R 3 FE LA ER PR (B ENLFA-1 904 , a4k i 2k B i B a4 B Bk B A L4k, Jn 7R
fhBREHT) : B — FRBAUMR R E AP/ PR SE X R o R R 2 R A0 R E B T 651
s A AE R TR R & BT 0 2 K MR TR AL GE ) 2 BN BB 38 O PR 5 301X A7) i
WS EREAMERMFERNERZEMER, &4 5 EXZMERFERN1ZE9%.
[0366] & T LIS 14 Bl o B3 3B 7E 5 4 i B R B R BB i 5 T 3R & il SR R e, 4
Bt R AR 25 W i%i% R (140, BB FAA . B 2R A IR W LV 9 K BTk A9 K B BB)
(50 L 4T 4 R B A IR IR BE AN 7E KB LW (macroemulsions) A5 (B 75 4% B2 R BR)
T X FPH R ERemington’s Pharmaceutical SciencesZ16M%,0s0l,A. i AFF
T (19804F) .

[0367] AT LA 1) & R SRR IR #1177 o R SRR UK R B 603 SE 1 B 98 & 8 AR 1 A R /K
RSV LB E IR Z BTN )& 7, Bl 0, 3 B s R 28 R s B &
R LB FE RS KB (B, R C-B 2 E-FERBERE S8 (AR B4R G
HEH]53,773,919) .L-BEBM y -ZE-L-BERENIXRY A REN 2F- 2R L
Y G BT P R AR - 2. BE R AL R LUPRON DEPOT™ (R FLB%- 7. BE R 3L R M MO BR 22 T B
MREH R B VE ST ER) AR -D- () -3-BHETER.

[0368] A -T-14c PR itk PR ) ) 771 00 00 A T B 1) o X 3 TR B A 8 AR i 28 5 b S B

(03691  VI.JEH

[0370] FE—LESLHEA R, HIPD-L1FtA@E S Bk AR R TR DR 2% 8
FER ERN GEEEA GEERA BN L E N A N R . 7T U A R E R BIPD-L1HT ik
SR IRBT BRIE IT 9 - FLPD-L1 B AR & X4 7 & AT BB T R 16 TT R I 25 8 I PD-L1HiAER K
KR PRI P E MR MBI ARR L AN 8 I RO S AT ST B R B DA KR E VR
[ T £ B B A

[0371]  fEREHEKEK, AT ANRAN BT ERETUEL. 01 EL50mg/ kg B E
RERTEREAN, T 2B — RSB K 7 — e soi 5 =P, FTE I PLis 6 048 K i
FA#10.01 & #745mg/kg+ £10. 01 £ Z140mg/ kg £10. 01 E£135mg/kg . £10. 01 E £130mg/kg £
0.01Z22925mg/kg£10.01 £ 2920mg/ kg £10. 01 & #)15mg/keg . £10. 01 £ £)10mg/ kg £10.01
EA5mg/ kg BAI0. 01 EL) Img/ kg 7E—EESEHE S R, ik LU 15mg/ kg it F o SR 1T » FL B 571
BARAREEHN ARG R, AR HPDL1FTA L £9100mg . £7200mg . £
300mg « £1400mg » £7500mg » Z1600mg « Z3700mg - £)800mg . £7900mg  £)1000mg . £71100mg , £
1200mg+ £11300mg 8L £11400mg , 7E21 R A 1R IEAH T A FIE T LA A B R FI B EZ K
FIE (283 GRIR) A, Flin&E . 5 R IRIEFT ML, &8 57 T i A B LRI & AT LA
WL BT H AR 5 s S NRZ 7 ER R .

[0372] FE—LsEiEr Brh, FEEEA LEE BAMIBIT . BAMT ERTT LR BUT VEA
(5 an 2L 5 B e VIR AR AL IR R) ST BRI VR T S DNAYE YT VTR B 16T S RNAYRIT i
BT VERERME . GUKEIT R RS T S R A A . B AN VA T AT DA R 7 B35 R B
BITHIE R B — S 5 2, AANIIRIT 25 /N FEE I EIFIER BT B 7 7 — 5L
W7 R, FAMOIGTT &M A EIE ARSI (B, B ERR BT BIERN RAEM/B™E
MR, WP LR JE— LA R, BT IERERT AR, B
AT IERFAR A LS H RH, BINIEBITRBTMFERKAEE E LR
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L, ASRIRITR Y B E—BLHARF, RIMIIEIT R¥EMPI3K/AKT/mTORE 2% -
HSPOOHM #1774 8 2 1 # 1) 35) « J o # 30 R0/ B4k S TR RUBVE T « AAMBIIG ST AT AR A
SCRTIR B — PP Z PR ST 7

[0373] 4H-&JTi:

[0374] fEFLLLHE T RH,PIPD-L1PiIE S B —MIUERIBUEERITIRE A . “BRE” &
BB T A—MIRIT R INE AR —F AT 7 R E I, BT BB N MER A A —
FhyasT 77 S B0 IR (an[E) B B E) ) B JE e A — FRva T T

(0375]  FE—ULsLjE 5 R, PIPD-L1TUE AT L ST B4k T FIB S M . E — L0 7 R
H, FUPD-LIFTAR AT LA 507 BORT B A i - 72— S sE e 5 b, HIPD-L1HT AR AT DA 4
) ¥E T BUERANVE IT FUBE A il A 7R — RS 7 ], HiPD-L1PUIE AT LA 5 ja yr Bl A R
¥ 77 (5 an B8 e FE i) BR-A A o

[0376]  AA R T, A\ AT e HEVE 4o M 35 )3 o+ S8 o # i F A 3L R o+
SR 38 5 T4 i 3R mT AR 4 B s Al B P8 T, AT VST BB SRIEE O B R — e SE i 7 R
B, GUPD-L1FTA AT LA S 4 i (et 3L )8 FRIBEI R G i A E — LSt i B, 7
A 3 )4 7 7T LA B3 45 CD40. CD226 . CD28 . 0X40.GITR.CD137.CD27 . HVEMBYCD127 . £ — &b
SEHE T R G SR F B B Eh 7 & 45 4 CD40.CD226.CD28 . 0X40 .GITR.CD137
CD27 HVEMEYCD127F) B sh P i o 7E— L SE i 75 S , HUPD-L1FUAA AT LA 5%+ 2ok 490 ) 1k )
BT TSP S T A 7R — STl 7 R, I B L RIS sy 7 o LU B FECTLA-4 (HFR A
CD152) \PD-1.TIM-3.BTLA.VISTA.LAG-3.B7-H3.B7-H4.IDO.TIGIT .MICA/BER}E R B . 7F
— LSRR £ XA SRS TR S BT R 45 4 CTLA-4.PD-1. TIM-3.BTLA,
VISTA.LAG-3.B7-H3.B7-H4.IDO.TIGIT .MICA/BE¥: &R L BE I FE HL A PiiEk .

[0377]  FE—LLstji 5 /e, PiPD-L1HiAA AT L 54t X CTLA-4 (B FRNCD152) BB (51
JNRE W AR BR A A . 7E — SE S R, PiPD-L1FuAR AT UL 5 IC AR B 3T (ipilimumab)
(R A9MDX~010MDX~-101 5K Yervoy®) Bt-& it F . 75— e ST i 7 9 , HIPD-L1UF AT LA 55
#hE AR B (tremel imumab) (BFFNticilimumabBlCP-675,206) BX-& HE FH . 7E — Le L b )5
FHF, PIPD-L1FUE AT UL 54t %4 B7-H3 (BFRACD276) B FEHTF (5 2nBE Wr Hiik) B4 A . 76
— e S 5 R, FIPD-L1FAR AT LA 5MGA27 1 BR & 6 A o 7 — 52t 7 & 7, HIPD-L1$i4R T
PL 5 & X TCFBRI 35 HL7) (B i, metel imumab (B FRACAT-192) fresolimumab (tBFR AN
GC1008) BELY2157299) BX-& 1 H -

[0378] FE—MesijE s P, FIPD-L1HUA A UL 5 EFET S B RIE RS IR 4% (CAR) K
THBAE (540, 20 B B T I B CTL) B9 VR T BE At F o 7E — L85 i 75 R , HTPD-L1Hi AT A
5aiEid S Bas S sa (doninant-negative) TGRBZ 44 (15 4n & 14 #0141 () TGFB2 KU
AR RITZHRERIVAIT B & I A 7 — 2 S0 7 R, HTPD-L14u44 1] DA 58 & HERCREEM A &
KIVEITER & A (B WBInClinical Trials.gov Identifier NCT00889954) .

[0379] A —LosiE 7 R, PiPD-L1FLE T LL 54 %FCD137 (B FR A TNFRSF9. 4-1BBEY ILA)
RN T (B andE A i) BR & e A FE— e se e 5 R, HiPD-L1BUIE AT BL Surelumab (12
FRABMS-663513) Bt-& i FH . 7 — L5 SEHE DT R, HUPD-L1HT4A AT LA S5 4t XFCDA0K B3h 7 (1
WE U BR A 7R — B St T R, HUPD-L1HTAR T LL 5 CP-870893B% & it F . TE—
Yo s 7 20, FiPD-L1FUAA T B 54+ 310X40 (. FR J9CD134) KB sh7) (Bl aniEtb Hiik) BR &
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Jti FH o 72— LS SEHE 7 R R, FIPD-L1FiAR AT LA 5 H10X40504k ()40, AgonOX) BE& i FH . 7E— 48
ST R, HIPD-L1HUAT] B 5§ 3 CD27 M B Bh 77 (5 dnis (e fidd) BR & e A o 72 — L8 SL it
77 R, PiPD-L1FiAA T LA S5CDX- 11278 B e FH . 75 — L sEiti 7 R , HTPD-L1FTAE AT LL 54t
XT 5|k B ~-2 , 3- XN BE (1D0) I FEPLMIBR & HE FH - £ — LSt 7 R+, IDOFEHL T 2 1-H
FE-D-BFHEE IR A1-D-UT) .

(0380]  FE—MEsi i P, HIPD-L1FUR T UL SHiik-AWE S VB S A A — Lo sLid
TR, TiE-AYR &Y S Hnertansine B B R B fh VT E OMMAE) o 7E— S8 5256 7 =,
FIPD-L1FU4E T LA S54iNaPi2bBifA-MMAESE & 4 (11 FR J9DNIBO600AEKRG7599) BX & 1t FH - £
— s RS, FPD-LIHAARI L S5trastuzumab emtansine (HFRAT-DM1.ado-
trastuzumab emtansineZ{ KADCYLA®,Genentech) B &M . fE— LSy £, 31
PD-L1Ht R BT LA S5DMUCS754ABk & 1 B . 7E— L S0 H 7 R0 , HUPD-L1HUAR AT DL 588 | E R
B3Z & (EDNBR) Wik~ 25 E-& Wik & 6 F , 5 a4t XTEDNBRAU Hi4k SMMAEZ & .

[0381]  FE—Lesuifa 7 R, HUPD-L1HTAAT L5 ifn B A s 570 65 e AR o 7 — L8 STt
ZE, HiPD-L1pifknT L 54 X VEGF I Hifd (Bl AIVEGF-A) Bk A it A . 76— S8 ST B, Bt
PD-L1Fu/A T LA 5 MAR B (bevacizumab) (tF79 AVASTIN®, Genentech) BES 7 FH .
TE— L5 7 R, BUPD-L1HUAR Al DL 54033 B A R E 2 (B FR NAng2) BT B4 it A o
fE— e s 5 S5, PLPD-L1FiAE v] LL SMEDI 361 78L& it A

[0382]) FE—MESEii s R, HIPD-L1PUiE T L SHMIERIB S i £ — BT EF,
HIPD-L1F 44 7 LA 5 88 5 CSF-1R (42 R AM—-CSFRELCD115) B3R BR & A  7E— B8 Se e 7 38
B, HiPD-L1Hi4k A] L 5 HiCSF-1R (HR 9 IMC-CS4) BE-& i F 7 — e SE i 75 2 b, HiiPD-L1
FAETTULSFIME Gl TFIR BB TIRE v) A E— LT 9, JiPD-L1fitk
A] UL SRoferon-A (BFAEAH TR Ka-2a) Be& e 7E— LS 5 B, HUPD-L1 PR TA]
LA 5 GM-CSF (1B Fr N EE 40 A\ K 40 Al 6t 40 B 4R 98 R BH Frhu GM-CSF .Y B /] 2 5k
Leukine®) Bt & it A 72— 2o SE i 5 R+, HIPD-L1PTAR ] L 5 IL-2 (BER AP E N FR
B Proleukin®) BX &t FH . /£ — L2300 7 R, HiPD-L1HUA AT L 5 IL- 128 & i A 72—
HeSE N T R, HiPD-L1Hi4A T UL S5 ¥ [a CD20 I B A BE & M F . £ — e S i 5 B b, ¥R 1)
CD20RIH 4 £ B Z Bk 847 (obinutuzumab) (BHRAGA1018¢ Gazyva®) sif| 2 & 8. 7
— S Rh , JPD-L1F AT UL S8R G CI TR HiA B S M B A — Lo sE i 5 Rvh , #0 1)
GITREIFi4E 2 TRX518.

[0383] FE—LESKHFET, HiPD-LIPiiAnI LA SIER S AH . A — T R,
TERERE T 2 MO B, 7 — 20 7 R 2 MU IR TR — B SE i T R, BB
2 MK Z I IKEE YD 24 & IR B i SO 4 B (peptide-pulsed dendritic
cell) B (WAl inYamada® A\ Cancer Sci,104:14-21,2013) .7E—S8s )5 &, HPD-
L1UAT] LA S5 7B & it A - 78— L8 sE 05 2+, JPD-L1FiAka] L 58 & TLRE 3057 (Bl an
Poly-ICLC (%5 Hiltonol®) .LPS.MPLECpG ODN) FJVAITBR & HEF . — LS 5 R
o, HLPD-L1$ AT B 5 fdye SRFE R F (INF) aBk &5 P o 76— Ee ST 77 R , HIPD-L1HUAE AT
DA SIL-1BE &0 B 7 — B8 SE i 7 B , HUPD-L1F 46 7T LA S5 HMGB1 Bk & it A o 78 — L8 SE i
R, FPD-LIFUE T UL 5IL-10B I B & M . 7E— B S5 =, HiPD-L1FiA R L 5
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IL-435 P05 B &  AE — Lo S2 e 5 7P, FiPD-L1FiAR T UL S IL- 1355 B & i . 7E—
B 7 R, HLPD-L1Fi A m] UL SHVEMFSEFLAIBE & Fe A . 78 — st 5 &R, HiPD-L1HiiE
A] LA 5 ICOSE N5k & e F , 4] 40 i it 1COS-L B &+ X4 ICOSHI s h M 44 . 78 — LB 52 je
7 EH, HiPD-L1HiA ] UL 558 W CX3CLIAI Y TT B A i B . T — st 7 R 9 , HTPD-L1Hiik
A LA 58E[A CXCLORIVA T BR A 1 FH . 78 — Lo SE 7 R, JiPD-L1Hi4k AT LA 5 %815 CXCL10MY
EITERE TR TE—ESE i 7 B, HiPD-L1Hu4a ] L S 88 W CCLA R YR TT BA S HE FH 72— 4
LT R H, HiPD-L1HTA AT LL SLFA- 18 ICAMIEE BN 57U BL & e A o 72 — L2 SE i 5 2+, HPD-
L1FATT LA 5Sel ectini&ah 7 BE-& 16 FH .

[0384] FE—ibsujf i R, PD-LIFAT LA ¥R G ITBES MR A — i T R,
HIPD-L1H44 AT LA 5 B-Raf i 0081 756 & i FH . 7E — 852 i 5 P, HIPD-L1FL A T L 5 g B
3k Jé (HFR A Zelboraf®) B &t . £ — B st 7 B4, JIPD-L1PiiRa] LA 5ia R 3E e (B
RN Tafinlar®) B &M A A — B2 5 B4, PIPD-L1HAA T L 5 B8R & 8 (WA
Tarceva®) B . £ — 8525 B, HIPD-L1FT4& AT LL SMEKH) # %177 iOMEK1 (18 FR
JIMAP2K1) BRMEK2 (R AMAP2K2) BE A B F . 7 — S SE i H R, BIPD-L1F A Ll 5
cobimetinib (FRAGDC-09735KXL-518) BE A HEFH . 72— LLSEHE 7 R+, HiPD-L1HL AT LA
HihE# B (WA MeKkinist®) BE4 16 A A — L8525 4, HIPD-L1FT4A ] LA 5K-Ras
RN HIFUBES T o 7E — Lo S 7 S, HPD-L1FUAE o] UL 5 c-Me t B 86 B & 6 B 72—
s U5 £ oh, HiPD-L1H4& AT LA Sonartuzumab (4 F7 AaMe tMAD) BE-& 3 FH . 7E — Lo St 5
ZEF, HIPD-L1FiARTT LA SALKI #I I BR & M - 72 — B so i 7 R, PiPD-L1HifART L 5
AF802 (0.#R% CH54248028K ) 5 % J&) BE & ME A - £ — L8 SLi 7 R+ , HLPD-L1FTME AT LA 55k
REBEVLEL3- R (PI3K) B 3MHIFIB& 1 . 7E— L2 5 R+ , HUPD-L1Hi /A AT LL 5BKM120
BREHER 72— LSy B9, HPD-L1HiAnT L Sidelalisib (BFFAGS-11018{CAL-101)
& i o FE— L8 ST 7 B9, PTPD-L1Hu4A 1T DL 50K 5748 3F (HFRAKRX-0401) BEA i A .
FE— S8 ST R, PIPD-L1HUAR AT L S Akt B3N HIFUBE A e F - 75— 5L 77 R, HiPD-
L1FT4R R LA 5MK2206 Bk & F . 7E — S50 e 5 R, HPD-L1Hi44 v LL 5 GSK690693 Bk & It
F .7 — st 5 b, HUPD-L1FLAR AT LA 5GDC-094 1 BX & F . 75 — YL 52 5 R+, HiiPD-
L1pu4 T LA SmTORK #0 H 5 BE A it . 7E — 2L SE i 5 R, HIPD-LIFAE AT LL 5 T R &
(R ABHER) BREHA AT A B4, JiPD-L1PLiAn] LA 5 75 B B =/ faih 4 (1
FRACCI-7795% Torisel®) B & it A . 7E— L5t 5 Kb, JiPD-L1PUIA AT UL SRR F (1
FROYRADOOL) BR S . 7 — LE LM R, HiPD-L1gi/k v DL 5 Hi B 32 5) (W FR WAP-
23573 MK-86698 deforol imus) Bk-& i F . 7£ — L SL 6 5 K 37, FIPD-L1Hi A AT LL 50S1-027
BRE T AR — ST B, PLPD-L1HU4E AT LA S5 AZDBOSS B & FE . fE — e SE i B,
HIPD-L1FiAA AT LL 5 INK1 28 B ft F o 76 — B8 SEfE 5 S 7 , HIPD-L1H4A W LA 5 XX EPI3K/
mTORFNHIFUBR & M A o 7 — L5 77 /A, FUPD-L1F AR AT LA S5XL7658K &7 A - £ — L5 i
77 &9, HiPD-L1Hu 4k A] LA 5GDC-09808% & i F . 7E — L L i 7 R+, HLPD-L1BUE AT A 5
BEZ235 (15 #% ANVP-BEZ235) Bk & it Fl . fE—EeS2 il 7 R+ , HUPD-L1Hu/k v UL 5BGT226 Bk &
MR fE— S fa 5 P , HIPD-L1FAR W] LA 5GSK21 2645885 & it F o £ — L8 5L B, 1
PD-L1$ifA ] LA 5PF-046915028k & e FH o 78 — L& SE e 7 2, JiPD-L1$u 4 A LA 5PF-
05212384 (M FRAPKI-587) BE& i FH .
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[0385]  RFIE A

[0386] AR BHICIRML T & H MRAB A ST IR K 75 5 B F 897 B AE B A RHR R A & A ) &
[0387] FE—Lestiiy R, AKBRMET —FH N, Le5—E8aENADAENIE
F R AT R DL RARSE , BT R A & A S BIPD-L1iTIE GERIELE S B ik
WA PIPD-L1TiE GUEHURSE & B s mA S Ms A A TR ERAZREN S
F I A S R ZEPD-L1 R 30 F X F #9CpGl L EREPD-LIE R A& F1HH—NEZA
CoGfr i E B EBRH B B K PFREE RS A — S £, Hl &S & aFE A
H, ek A B AT UL R E R E A BPD-LIFi R BERESE S B GAs
W, BTk e 2R ek B RiIRE N &6 BRI AEES R AEPD-L1 B3I F X F #CpGl 5k
TEPD-LIEFE N & F1H ) — N ZACpGhiL i B P BRI B HE ALK,

[0388] FE—LESLE T R, ARBFRMBET —FHlR, KA —RBENAMHA S
% BRI B U AR, TR A A A S HPD-L1Pik @B MRS & B , ik
TR RPIPD-L1fi ik GREMIRE & F B A MA YRR FAEREZRENS
A IS G0 BE R TR EPD-L1 B 3h T X P i CpGl R B AEPD-L1EF K & T 1 — A 24
CoGfL i E BB PSS RAKFHR I EE  E— LS ZP, # R EEEHE B, A
R U8B BT UL B R 2 R i A HUPD-L1bi ik GRE B S S B B MBS, T
R E R E ZIRE NS A R A FE & 7EPD-L1 /3 3h T X * #ICpG1 L BE AEPD~
LIZR W& F 1P —ANE SN CpGhz 5 _E B b & el KA B ALK F.

[0389] FE—sESLET R, AKFRBET —FHS, RES—EaENAMEA MG
% AR B U KR, TR A S M E S HPD-LITUE @EFREE H B i
PRAEFRRPIPD-L1butk GREGUR L& B S & Wi 48 ik 8 B, Kb R I
ZREERE ZRE NS HREMAMEPI RSP EPD-LL B3I FX HHICpGl LB fEPD-L1E H
W& FIPER— N ZNCpGhL R kB R F EF BRI R 2L 7 — 2 sEiE T B, Hil &
A FE UL 45, Bk U BE 5 T U BA )R 2 R I LPD-L1 ik BRERE & A B
RAMAEE, TR BEZAEERE ZRE NS H BN RSP EPD-LL B3 FX
1CpGl L BRFEPD-L1ZEF & F 1R — AN EANCpGhr s b B & KA B 2K .
[0390] FE—LesEiE s RP , AR BHRAE T —Fh 4 &350 A0 56 B 1 B R &, Bl il 77
FHAERE ZREN S HEARMAE R T NEPD-L1 B3 FX P HICpG1 B /B PD-L1EEE i
G FIRH— AN B A CpGhL s B B BEAL K, FOAT R 3 B 5 B 6 52 R & 43 2 N 7EPD-
L1 B3 F X HHICpGl L F1/B#EPD-L1ZEF N & F 1P — A E 4~ Cp6hr i L BB P&
B H R B K P B — s i 7 R, MR E BB S HPD-L1H A R 3t B 5, i 8 5 A Tk
B SR 32 R F 7EPD-L1 B B T X F 10 CpG1 LA/ BRAEPD-L1ZE F N & F 1 ) — B & M CpG
AL L BB PR B B LK, MR 23R8 38 5 A HiPD-L1 Ak .

[0391]  FEACHRMEMRFERB AW — LT RS, RIZREEREZREN
EHEMRAI R P EPD-LI B3I FX F#CpGl L FFEPD-LIEE AN & F1H K — N EZ A
CoGhL b B H P FER/K T B E1b

[0392]  FEASCET IR MR IR S B i — B se i 5 R P AR B8R 7EPD-L1 BEI FIX
FHCpGl_EBRPD-L1 A & F 19 B — N BR £ ANCpGAL & A B B4V 2 B ety T A B S 2L DNAY
JF 858 o 72 A SRR BT 77 B Bl dm B — S8 SE 5 R P, AR 8 38R 7EPD-L1 B3 F X R
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#ICpGl LBPD-L1A & F 19 B — MBS N CpG iz a1 1 B B FE B B WA R A B iR U7
TR o TEAS SCRTIR B AR AT 3R B 3k il s 10 — B S e 05 R, SR FE/REPD-LL BB F X H 1)
CpGl EEPD-LIN & FIHFH—NEEZNCpGI A LR FEAEER R EMLSHES) (A
INFINIUM® HumanMethylation450BeadChipf% %)) #i5E -

(0393] FE—LEesoiih B9, ARBHAFEHFHEEHTEREZREN ST HEH
FHL AR A ot A R 00 6 % 2 BRI ) AT

[0394] FE—Lsujy R, &M BEHE LT —MEi £ F: HLCD16HTE . HT-CDAHT 1A HTCD3PT
1 . PLCD56FT4 . HLCDASHL 1 . HLCDE8HL I  FLCD20F 44 . HTCD16 3P AR B HLCD8HU A . 7E — &
SERTRP, W RPICD8P ik A — st A B, A R MEH R E S H S EEEAT
AT B H R F N ERE EFEEARR Twestern blot ELISABR A AHMIA) BI85 35, LA
fEER B ZiAE 5 F B4 B RS A S IR I B — st 7 B, A SCIR
T B R R B HE A T T E R RIE A e ik (B EAR T 2 BPCR (gPCR) \gRT-
PCR. ¥ %4053 #r (WIRNAseq) ~UBE F1 40 B - IR AR 48) B U BA 450

(0395]  FEA SCHEALA AR & Bk Hl i i — L8 STt 7 b, S 5E A2 LS i B k9
BETPEEENEBEA AL AR, AERARE E— LT R, gL
/NG LR 9 Sl /)N 40 e R it e B IR 4 e FE R S T Rb, PR B R .
ERET R RECEE SRR RN R SR R EE S BRI
[0396]  FEALART A BB HI ) — EesL i 7 B, WIS B & A S B HPD-L1F ik (3
HPURSE B A AT IRRIHIPD-L1Hi4E  FEAT ANl F7) B a8kl fh 1) — L ST R, BT
PD-L1¥i4k (BRHEBURESS & B % YW243.55.S70.MPDL3280A  MDX-1105FIMEDI4736. AJ LA
BLFETE AR SCHR A ) ) & P BB S AR A SCIR BE Y ) i BOR A & P I e s Bl BUPD-L1F ik
(BREMEE S FE) #RTW0 2010/077634.W0 2007/005874.W0 2011/066389F1US
20137034559 , & H 1T 51 FEAEFF AN

[0397] @, AFEHMHOCEEBMNAERSR LRSEB/MHARMIRZ R BRI 4E
B2 28 AHE A N VR ST B8 55 . 5 25 0T LA B S R R a0 B IS B SR ) A . B 2R A AN R
BHABIGITREENDIPD-LITiE GEIRE A B S MA&Y, - B A L E#
AB (Bl ZAEHR T ARKN BRI AT BT E TESETRHEHEFR/ND AHE
YR 2 /b — PpE M 2 HIPD-L1H k.

[0398] FREBBEIGE RIS ~ASYRATIRIT B FEERN BE P REE, XA STt
PR IME A R EAMNE A ENGARRMNEAES RTHE - PEBE-FE 1
B EHF LT BZ MBS R, A TSI E K BVFD BEER R vh 3K MR B
BAE GRS f S AT LG — S ERBMNE AR AW g e R, g e g
FIFREEF I PR A% A AR ST 2% .

[0399]  fRikih, A il LB &AL, HESAR TR FHRTMIEK T, AEa
B RT TR FE T BE A, Brid iR 72 5 b 7 7 (oA SCHI AR BT it i Ak 97
F) AR F M (A SR BT B 4 B R &

[0400] & PAF JEFR sl P S5 Ud BR A R BR )3 — P 4T . LB B B 5| R A FF
M ZE T 5| R MR AN A L.

(04011  SEjEf
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[0402]  sEhEfI4iRE B 72 R A K B R B, 3 B 7R R A LU AR 757 2FR Sl A & B
HIE R M AIRR T L BRI AR B3 B & 75 TR % SEHE 75 58« b olk SEHE 1 A0 1 40 1k
i v B T A BR s i o R

[0403]  SHGIL - A4 RLF A ik

[0404]  DLTFRARLAN A5 7E DA T SERE B2 7R 18

[0405]  “fiffa R A% R 414

[0406] M SCH gt R4 3% 74 (ATCC) B AR RIFIRBNSCLCAIIR R , H7E4N T 10% B4
# i (FBS) Fi2mM L-A S BEAZHIRPMT 164085 9% 2 ch 58 5% . #EPBS e i M FAccutase s &
BIRE (Signa) TWHE T, 4 B M LLEAT 25 FF R0/ B L3 4047 - FHO. ImMith 75 3B A (“TSA”,
Sigma) Ml/EiIng/mLFHE v (IFNy) AL 4A 24 /Nt Al 1mM 5-F #, B B ~dC (5-aza-dC,
Sigma) AL F3Rqd (RIR—IR) 26K q2d BRERE—R—K) »

[0407]  PifRdAE

[0408] >k ENSCLC 3 1 B a3 A A= 14 22 M TRBHE v ) £ 57 P 45 R 3145 , BT i AL 7 75 42 [ sk
HThe MT Group,Cureline,Inc,Cambridge BioSource,Tristar Technology Group LLC
#ClinPath Advisors.

[0409]  DNA/RNA% ¥

[0410]  f FZRFERLT Plus (Qiagen) B fEAMM, 45 FIA11Prep DNA/RNA Mini Kit
(Qiagen) MAHIE ZLAA Y3 1T RNAFIDNASR BY . i it Asuragen, Inclf]GeneChip Human Genome
U133Plus 2.0Array (Affymetrix) bt RI%HEE 5 F{# FiTagMan Gene Expression Assays
(Life Technologies) HIqPCRZr HTRNAZR X . f# FHGenomics Suite (Partek) .Spotfire
(TIBCO) \JMP (SAS) fIIPA (Ingenuity) 4 #7 £ 4 . £ INFINIUM®
HumanMethylation450BeadChip (I11umina) E43#7DNA.{# FHZymo DNA GoldH EALRF&
(Zymo Research) XfDNAZAT AR BRE EL 111 , 7 FISE M CD274 B 3h FIX i W AR FE & 2h 4% 5
Ve 5190 8 . 5 FIAR v 77 vk (ABD) X$PCRA=#3E 4T TATE 5w e AU /¥ . /8 FIBIQ Analyzer
A4 (C.Bock) 43 HTABL/F 31 31

[0411] R BT

[0412] {5 FIAMFEH SigmaFASTEE [ BE M HI 70 Fr 71 (Sigma) FIBEERES ) )R & 41 Fi2
(Sigma) HI4HMIER AR MK (Life Technologies) 4= iR A R A MY . BUEMLEAC T LA20,
000 X g B 02105349, ARG BB L IEW F FWestern Blot (WB) f14>#7 . £ 5% FANuPage Novex
LDSHISRAZZ M (Life Technologies) &b, 3 5SeeBlue Plus24r FEMFAE (Life
Technologies) HHEMMER BIBis-Tris#EML (Life Technologies) k. ¥ ## 2){E H
iBlot &4t (Life Technologies) FIRSERET4E KK b, RIS EIE T Fl0dysseydf A 22 Mk
(LI-COR) 1P 1 /N o ik FHFEOdy ssey 3 A2 v +0 . 01 % Tween—20 7 #BR i &+ 5 APD-L1
(W &R &) B-ALBNE B (Sigma) ;p/t STAT1.p-STAT3-Y705.p-STAT3~S727HMt-STAT3 (Ff
ARHARESES) BB RE AN —H, Z£0dyssey H AL MK +0.01% Tween-20+
0.001% SDSH 1 —Hi K E LI-COR, JF 7EOdyssey CLxZR %k (LI-COR) L4747,

[0413]  XFTFACSHM 7, 73 BS 4 AL , SR JE FEFBS YL B 22 ¥ (BD Biosciences) ¥k Ik .
2 J5 FAPE-X & I BT APD-L1EG [ # &I %t HR (BD Biosciences) e 4ifi, SRS IRI& H 4
FACSCanto IT143#74% (BD Biosciences) L4 #f.
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[0414]  #nHerbstZ A (2014) Nature 515,563-574803#IRBEAT S H L4k 2 (THC) 43 #r .
[0415]  Zuf i Z UiV (ChIP, WG L)

[0416] fENSCLCAIMRAEKEZEHXME ALY FBEE e OE A58, FH
0. 125MH &RV K - i Hn N SR 52 pP R LA % FiDounce S 3K SR B 73 BE YL B T3 WG AR
HB A AL EE , FE K DNABY U 2 - 1K B 4300-500bp o 38 i FHRNAKS . 28 A BEK A1 T 2238 BREI A
AL EE G R 25 AR, S| & ZE K ZHDNA (BT N) o b3 G 31T R UTVE K 2E R ZH DNA R
BRI B B BF , FF 7ENanoDrop 4 Y6 Y6 B i b e B 15 BIRIDNA L JR 4G B 8 AR AR M S HEVE o
EEBGLE R,

[0417]  FEAABAEPEER (Invitrogen) TRSCIE Ve R & RS0 AR (30ug) o 1 F4nght Xt
STAT1 (Santa Cruz,cat#sc—345) FMISTAT3 (Santa Cruz,sc—482) HIHUAE 7 B8 8 N il 1) 2 [A]
YADNAR . Je ik 2 A1, FISDSZE R M ERBERT , 7+ 2E4TRNase FI 2R I BEK AL 2 . @ IE 7E65 C i
W E L3 E, IB R E -S4 3R BRI 2 B P TE A4k G 68 ) S JZ U3 (ChIP) DNA.

(0418] {5 FI4t X EIESTATI MISTATI XS FRAL R A9 514 i@ id qPCRIU B ChIP & £ 1Y i . 1
FHSYBR Green Supermix (Bio-Rad) —= =43#4F qPCRIR M . i i 1 %t ADNAXT &4 514
%ot 134T aPCR, £F Xt 51 4030 R B 1845 S hnvEAL

(0419]  ChIPJWF (I1lumina, G HEEEF)

(04201 33t 5K oty 1) S A AR i R 882 Sk 0% 2 1) o ¥R O 6 A I8 R 252 IR A ChIP A%y A DNA %
I11luminafl]JF X E . R A PCRY WA B 5, ¥ 8 B DNA FEAEHiISeq 25008k NexSeq
500 L 34T B B AN FE o FIBWAZL R4 7 71 (50nt e # . B R im B 75nt iR 4 B K um) 5 A £
K4 (hgl9) L Xt o 7B TH B _LAE LG X 1 7 5145 B 723 R i L1 2 200bp I &, BI R~ ik
BXEFHFHERAFBKE, AR ERERRAR32-ntHFE bin) SBEHWETHE
FERA“EE5E") FFhEEbigWig X o FAIMACSH IR (v1.4.2.) .plE=1X 107" fy & 1L1E
KHEIGEN E ESEMEEMN B AEEEEFEF T EFNRMASE, 22570
#Excel A&, HP EEFERILER UEEE (metrics) (A BAERERIFEHEL.

[0421]  WHERRREFRL XA F (EREREFENGS, 7E 12 f7)

[0422] &3 ChIP-Seqs HTIYINSCLCAH A 2R 1 i i W AR BR AL 2L IR AU (NGS) XPD-L1/53)
T EWIRES AT 047 - 8 FAMethPrimer 84 (world-wide—web.urogene.org/cgi-bin/
methprimer/methprimer.cgi) ¥ 48X (IE4E) fIPCREIY. 214 A F M AR B S Eh 510
LRI ZHDNAY BERE X 5T F 6 MR P R — A, B RAMEERNINPCRIF= & I EFL
(concatemerized) i85 AL HE 5 150-300M R Xt 13 BRI, IR 0 A AnvE R » 7R
KRBT Luminall FF 3L FE . 7ENextSeq 5009 Xt 11 1umina il 7 3C #4701 5 . i A
bismarkbb XfFEF (v 0.7.7) (world-wide-web.bioinformatics.babraham.ac.uk/
projects/bismark/) 47 M F LS. Achr6fichr9 (hgl192H %) FES& 7% .Bismarktt X
WA FE 0 “2674Genentech bismark reports.xlsx” % iE . HEMHT5107 RI7407H
M EEL.

(0423]  sCHEf2:PD-L1 5S4k R IA ) 73 ¥

[0424]  MA91SNSCLCHHAE & $REXRNAFIDNA , 3 lliAPD-L1RIE K F (RNA-seq, log2-it
) A3 sh T F Z4L ANFINIUM®REF) . EANCpGAL & (BFCpG1-CpG5) HHIF NN Bon 5
PD-L1RNARIE AR IRl R BT 22 7t R B R . 2 B 1. 58— M CpGAz A3, BICpGL, ZEE 1 5%
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R AR MEI CoGAz 5, B ILZAL AL T TSS_E i T M PD-L1 /B 5h T4 55 . 88 = NCpGAht 15,
BICpG5, ZEE 1 Rom B A M CoGhL &5, AL F & F 1 . £2#ICpG 1-5F AN F18(E
FEN T HAECD27 454 S ANM_01414350 11 B f 4B, FoAERA I ik P B o T2 R BE9p24 . 1
PD-L1 B3 B A M. B1 875 T RN S M RHPD-L1 B3 FX A 4 HE .
@ PD-LIRNARIE R (AL 6) ZBR (SR 8) ik . RILE A BPD-L1 3R ik ) 40 g 2 FF 2
AR (GEE) .

[0425]  Z3#fr>R B e AL IR R £E (TCGA 3.0) BB #5048 , Lt — 2 50 PD-L1 & i (RNA-
seq,log2-i+#0 5DNAF E4L ANFINIUM®[% 5, - HIm{E CpG1&CpGh) Z 8] K AHR 1% . A
FEVUANSE A1 I8 - Il iR A8 (LUAD) . fh gtk 40 B %8 (LUSC) « FLARJE (BRCA) Al Bz Bk 28 (SKCM) .
FEIX L5 B IR 20 A P 2% BIRNAZR 12 5 R B4k 22 8] 1 S [0 R BB6 : LUAD=-0. 33, LUSC=-
0.38,BRCA=-0.4,SKCM=-0. 25 . K¢ Fb BT 4 S it — 25 43 W 40 - i it CD8A R 75 (RNA-seq, 4z
B EE) B R, UUEE ST PR P %R IR R i — B RTPD-L1 KA . B B R CDSA
RKiEH b T AR RS MPD-LIRIEMEBIERHIPD-L1 B TR &L .S WE2A (g
&) 2B (BB IR 4R ) 2C (FLARIE) F12D (G ds) .

[0426] 3 —3B 404 T AL UPD-L1RE K TFF B S FH 4L (2 B % E B ERINSCLC
iR, A SR 4PD-L1 B3l T H B4k 5PD-L1 R X Z (B ) ¢ £ . B T CpGl FICpG5HIF Y
FEW/KFIE A T#H— S 4H R 41 RRH661 . LXFL529F1A427 4% 73 25 A TECDGL I
CoG5ELA = i 15 B 2540 /K s 41 e RH207 3FTH322 T4 73 25 N #ECpG1 FICpG5 B & i
1 HR B ALK S« 40 A RRH1993 4% 2 A FECG L AICp G5 B A 1R T 45 FF B4k /K F

[0427] RESIMMBRANMEEETUTHEMERZ —: ) TAHE; (2) FloM 5-FT4
Hl#-dC (5-aza-dC,DNAZE FR ZALF)) 407 ; (3) FHO. ImMAH W B A (TSA, IR T I FL2h
YIH BB M L BEES) 42 ; (4) Aing/mLTF 3 E v (IFNg) 43 ; 5% (5) F5-aza—dC.TSAFIIFNg
HIZH & Ab 3R SR 58I qRT-PCRINEPD-L1RNAR & . B 3, fE5-aza—dCAN B3 R 5,
H661.LXFL529.A427 FH322TH PD-L1RNAZ A 900 . R A H322 TR B H ZETSAK B J5 PD-L1RNA
RILHIIG M. F F5-aza~dC. TSARITFNg 40 & AL 3 T 2 7ERR T H1993 (BIFECPG1 FICpG5 B A
R P35 B B K PRIl R) LLAMI BT R RAFPD-L1RA M 0. H1933 B £ R & /K F
B LEPD-LIRIE.

(0428]  iEFEUUFP4HA Z, BIA427 (FL P CpGl AICpGS B A &7k P 1) B 2 4k) H322T (e
CpGlAICpG5 B 48 /K P B &4k, HEFPD-L1% & 7] @it FH IFNg b 35§ H292 (L
CpG1AICPGS B A iR /K P By B 2 4k) ; FIH358 (FL 1 CpGLAICPGS A A 17K S B #4k) FF sk
5, Uit — 2 W RAE R 72 AR 17 7E IFNg Y PD-L1RNARI & 3 Rk 1 55 & o 24 FH IFNg ) Sk st
A427 \H322T.H292FIH358 R BL B PD-L1RNAIE S N, X 5 H R H MR AT X .S NE
4A . TEANTE FE TFNgh LU 7K SF 6 A PD-L1RNAB A427 FIH292 52 77 Xt TFNg RN i 2 S AN ),
B A42TARFF(R/KF (FE0.012 27°°Y) | TiijH292 B m 3 ANAIRNAZK S (0. 102 27  ZEH322T4R R
AW FIPD-LIRNAR A B K24k, MO . 01838 /N FN1.356 27°C B2 BRE /KPR
PD-L15&5E FIFECpG1 FICpG5 LKA B EL/K FRIH3S8 M 2 , ZE RIS RNAR A W H B E 3
b

[0429] FEAHPE RAVIZE R A, FER LR A IFNg ¥ 5 , PD-L1 5 B Rk SRNAR A K B
V) IBEFACS/HT , AM2TIHAR LR B B Rm TH RN ES, R AR A R IR
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(nMFD) H20.H322TH B /R KK FHIPD-L1RIE MFIN107) S ILE4A H2R2 B R B ER &
PIEARIE, HHnMFI 1580, H358 R I H F = I B R R & (nMFIA4204) FEIFNgLH )5,
Fr B U Fh 4 i R B 88 N R PD-L1E K F . FEA427T 40l R , PD-L1E H RIETIAR K.
FEH292FIH3584Hf = , PD-L1 R B RIE WG IN T 3-414F, M EH322TH , 5E L /KFAEL , PD-
LIFERIEHIN T 4850, £ AL Z T, IFNgAb 2 f5A427 R HIPD-L1 8 /K P in E=H322T
o LB AL B AT K H322TH IFNg b B B /RPD-LIEA R X EHE W E FH . 0 LTk,
H322THPD-L1E AR H LK K AL 2 F , IFNg&b # J5H322TH A PD-L1 & H /K “F 5 IFNg
A3 fE BIH292 FIH358 H HPD-L1 & H /K FAE 2.

[0430]  #TF 3k, 7EA427 H322T H292F1H358 1 34T Western blotUAHaE IFNg/JAK/STAT/E
Si& FEEEIFNg FHPD-LIKRAMEA K EFHNESFREERER.MSZ,KE
A427 .H322T.H292FIH358 1 4l B 35 (a) R ALEE s (b) FHIFNgAb 304> %9 ; B (c) FIFNg
RbF 24/ SR S A 40 BN A R B R AR HAE B B K, A UL TR HUAR BN AAR U -
(1) PUBEBRILSTATL ; (2) HLASTATL; (3) HLBERRILSTAT3-Y705; (4) HiBEERSTAT3-S727; (5) it
A=STAT3; F1 (6) B-N3IEH (In#E T ER) B A VU Fp 40 R B/~ tH IFNg RIEUE 9 I p-STAT1VE
b, AN FAEH358 F W 82 B e Ailip—STAT1 . 2 W B 4B . p-STAT3-Y705 2 STAT3HI ¥ 4 vE AL 1, H
FEH292 (IFNg &b 33043 % 5) AH358 # 4H i BY V& 4L , (E 7EH358 H 7E IFNg 24/ J5 VK
% o STAT3#E 7E ST 27 FJmTORFAMAPKIE B8 33t — 25 ¥ {b. . TE AT A 41l R Hh 7E 24/ N 35 W 2R 21| JAK/
STATE 54 @B ISk, B TH35841 M, HAE R 2 AT AN 2 f5 19 B BAFN NG AR H] & B35
AR B Rp-STAT3-ST27iE Ak . iX B 45 B R B JAK/STAT@E B (B 3ESTATLERE) 78 T MRk 1 I
Fhanm R IAE M.

[0431]  #£F3k,{# FHsiRNAFEA427 FIH358F B 5T T PD-L1 /2 5 7 B &4k 5 IFNg/JAK/STAT
W2 A 1952 & . a0 _E BTk , CoGl RICpGE7EA427 F B /K i) B a4k, , 3% BLA427#E FE LR AN
IFNg f[ ¥ J5 B R ZELHIPD-L1ER H Rik ML 2 T, CpG1 FICpG5AEH358H B A (KK F i H
FA, BH358TE Rt RIVH B AIPD-L1E A RIE, IFNg Rl E N A T e E R 2
% NERANSTATXPD-LIR A I N EE, £ FREG NMBR AP (1) FosiRNA; (2) st
&, (3) siSTAT1; (4) siSTAT3; (5) IFNgaX (6) siSTAT1.siSTAT3FIIFNg.

[0432] A427 B H 54 LXK TLPD-LIKIL, REHIFNg MG RELES T IH LK
STAT1RISTAT3. 2 W E4C. 7o B Ze 4k FIH358 40 M & 7~ B ZE Al 4H A B PD-L1 R 1K , Fo 4 IFNg
Bl —Pi% S . siSTAT3# — B P KPD-L1 I Al R I . si STAT1 Msi STAT3ERRI/K T PD-L15R
I FH BRI B4R, T IFNg FI B Fhs iIRNARY H & B/~ H B /D HIPD-LIRIZE , RE FsiRNAT
P R] B 22 AT B X e 45 SRR B, )R8 IFNg/ JAK/STAT18¢ IFNg/ JAK/STAT3i& 4k , PD-L1 53
FH B B ALRH BT T PD-L1R K . ixX a4t IR R BF , STATLFISTATIAR 2 IFNg R BXHIPD-L1RIA
BT A FE 1, STAT3 AT % F-PD-L1ZE R R A R & L FE /T

[0433] HETFR, BIERBREAXNFHEZEMBRERTE ZFMPD-L1 G FHFEMLKR
(B, & &5 R 2K SP) B 40 A I S R 4 i (PBMC) 2 | 7k A8 4k 1E 55 it 40 g 5= FINSCLC
i 2481 L 22 B P BE CpG R 221 AL s B9 B L . 7ZE R 5AFA5BH , Mut2/Cpg 1 FiMut 7/CpG5 7L 4L B HE
P o 7E FhyE BB b e N S IR T R I B FhPBMCIE 4 & BB /D E L H He 4L . & LK 5A.
IE# F 40 R X LA S R H R B 244 .S ILE 5AMI5B. 78 7K PR IAPD-L1 K 41 i &
H358 F1H19937ECpGl FISAL & B F 24k . & W 5B, B /nKHME ] 35 S R L LLPD-L1RIA
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Y2 e ZRH322TFIH207 37E B ACoG AL /L 7 HY 3R 40 B 364k . 2 W 5B, R R B R H 4
PD-L13R3IEHIA4277ECpG1 FICDGS b R IR HH 155 7K T~ ¥ 344, o (K] 9 7E PBMC TE 24 R iE 5 A 41 B
R TECDGLIFICPGS AR B A FF 4k, BRI L 7E B3 10 2 e 1 R 6 MU B A PD-L1 B 38
TR EAN FERE MR, AR EARESPHE AR,

[0434] i F sk 1 88 R (R 2H 1+ %)) (CGP) HUNSCLCHH f 22 7= A B B2 bb e Xy b 11 ¥ CpG 1 FH
CpG5 FF 34k (WE) F0Y#Hh _EIPD-L13 ik RNA-seq, Log2-1F40) BI85 S B . tn B 6ART 7= , SR
BAEERFAIFERXER KR, Pearsontlk REN-0. 7. XL R P HIPD-L1 L RILZF
BT BB KE R & R AR E AT AT ICCPHII R N =R EMH: () K
(RPFECPG1FICPG5 LI AR E R B FAL) « (2) % (BICpG1ELCpGHAL 5 B F4k) B (3) &/
(CpG1HICPGE & By F BeAb) b iX L2 22 I 7E XS L , iBITRNA-seqffI L REPD-L1 R 1AL il
fEY b3 BN A M RIE AL E . ANOVAD BT Bon & 3 B A EPD-L1RIE LB B Gt %48
KA 1) (RMEH) BB BmpIPD-LIRE P AL E, KA 2) (RI%) Fi4 (3) BIEHD)
R BorBURHIPD-L1RE F A5 £ I 6B ixX e 47 7% B ZEAtiPD-L 1% 75 f CpG 18§,
Cpgb EHI B3N B B ALK P 52 4] i 35 , 1 B FR R AL CpGA S B UR IR R 97

[0435] 4R J5 Fl5-aza—dCALHCPG NSCLCHIM RAFHHAM R, FLmEFREMARS
BEHEMRANMBIEE P XWPD-LIREEFE W PD-LIREEZFZ.REHOQ BIE
1)) 4 p R BoR B2 E S R EALMFIRPD-L1RIA .S WE6C. B4h, B A7 %A+ 5™
Jfl % ,H1993 (fiRHY) FIH2073 (R <5H)) , B A — N EZ TN TSP IREN . fE5-aza-
dCAb P f5 ,H1993 B /RPD-L1RE WA B E I, MH20737EPD-L1 B FEHFEML G ERH
BERPD-LIRIETE R .S NE 6D X 4 R, PD-L1 FF EAL T 68 & B PD-L1 R IE K IR
FRE R, KIANFECPGIFICOGS L B A ARE FREMEAN AR B RFEESHRAK HE.

[0436] & MM G s — Pl A2 , I8 120 78 A0 R 12 8 i A v Ak 1) T4 B B ) TFNg AT
HERFEAMN AR AR EE S EA (WPD-L1) . EiRsLie K45 B R 8 , i%PD-L1
G TE R A CpG LA/ BCpG5 L B /K P B 1k i 2 i 28 mb A BEL IR o 20 T ANSCLC PR 4
HIEEA, LA IS 10 B T40 B2 7 (CD8ARE[RI Rk , Fluidigm) F1 88 40 A 7E CpG5 _E ¥ PD-L1
JashFF B4l (PR Amut?)  anE 7ARITBAT 7R (N B A {RCpG5/mut 7 8 F4k 1 55 B IR V) ek
TR S THC (B A B, 2 WE7A) #1383t qRT-PCR (RNA, 2 JLIE 7B) 577 &5 Y PD-L 1 frty2g 2
2R I& KB TG IR v ) B8 B 7 CpG5 B 2R 4L F B ydg 1) B /R IR UPD-L 1 3 A FIRNAR & .
FEIX BUNSCLC B 3 1 BB B b, B V% AL RO T4 B v i B B s 4l B PD—L 1 73 8 CpG5 |
B 5 3 F FF SR AL BE W .

[0437] 382k, 347 525 PARA 2 CpG 1 FICPGS5 | K CpG B B4k 2 75 AT UL A B FE i STAT1 1/
B STAT3 5PD-L1 f83hFI[X (CpGl) MR &-F1 (CpG5) BIL5 & - fEPD-L1 B T BICpG1HH A B
MABPNSTATE G RF i LR, 3 FikA427 (BB R4k 1) FIH358 (R IG5 254k 1) 4000
REKJLFZRE, RGN BEZMKEIFN Yy #E. B R EE B R A4
B, B —NHTFEMBREANGE, 55 =/ HTChIP-Seqll W4 STATI FISTATIE & . AR RS
EFUESE T AF A R R EORES . ER MR R Z RIWE R ZRNE SR, 1l
IIMACS Peak Callingff] 8 E W& /A ETRRHI

[0438] ChIP-SeqStBMILEREN . bed XHRTHRS, HEREIgVEAERNHABE 5
(Broad Institute) #.7fEEI8H , TR bed LIHE & 7EPD-L1 B EI FX MW & F1H ZIK
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CpGAA#R . CpGl FACPGSHE AR 1C « B —bed B EPD-L1 /B3 F X H O FISTATS & 2 F 148
¥r o 25 =bed XA & PD-L1/CD274HHg 197 FI FIZE R 4544 . B4-11bed XXM (45 51-8) & 1E
NSCLCH Ml Z2A427 FIH3584 . MSTAT1 FISTAT3HIChIP-Seq 2 P2 A MIMACSE E 44
7R

[0439]  FHEGR A IFNy RIS, BB PIATHR R BRI E S E—STATEH . S R4,
X SRR, A4279 CpG1 FITT BE I CpGo Y B =k 5E &= BH W T STAT1 RISTAT3 5PD-L1 )5 3]
FHCoGIM IR BISTATE & 2 F &  TRIBFIH358 R /R A 45 & STATL , {2 7EIFN v Hl¥
JGSTATI B 7R 5PD-L1 BEI T4 4 . S5 WK 4 H35840 M R 5 RIMIC K45 & STAT3 . & WK 4.
R FTIR  H358 L &2 B 3R H W B BL At K P I PD-L1RNAR X , iX db 45 R B STAT3 # R A 7
] §E R AHE R R K P EAtiPD-L LR IA K JKE] .

[0440]  3%4.PD-L1/33FPCpGlMiEASTATL RISTATIMI &4

[0441]

e L Y R PD-L1E3hF LR &L Hl¥ chIP @&

1 A427 =] Xt BR STATI Ny

2 A427 =2 IFNy STATI N

3 A427 = Xt 8 STAT3 Ny

4 A427 =1 IFNy STAT3 N

5 H358 fi& Xt AR STATI Neia

6 H358 1% IFNy STATI g4

7 H358 {29 Xt R STAT3 &4

8 H358 K IFNy STAT3 &4
[0442]  $RALFTAR LGN AT 58 B 18, H A BB LMER 5 R SRR BRTERE BT
ASCFTRFIFTR Z A1 BT IR #5R r A R B & FME B T AU H AN A S B ERE

T 55 0. » 3 ELY& 1 BT B AR ZE SR T B A
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PH 170320

Abstract

This invention provides methods for the treatment of cancer in subjects having
medium or low methylation level in the PD~L1 promoter region. Also provided
are related kits and articles of manufacture.



