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METHODS OF TREATING SOLID OR LYMPHATIC TUMORS BY COMBINATION
THERAPY

CROSS REFERENCE TO RELATED APPLICATIONS
{0061] This application claims priority benefit of U.S. Provisional Patcut Application No.
62/306,470 filed on March 10, 2016, the contents of which are incorporated herein by reference in

their entirety.

SUBMISSION OF SEQUENCE LISTING ON ASCH TEXT FILE
{8082] 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:

7444420003405 QLIS T xt, date recorded: March 8, 2017, size: 3 KB).

FIELD OF THE INVENTION
[0003] The prescnt invention relates fo cancer immunotherapy comprising administration of

oncolytic virus and one or more immvnomodulators.

BACKGROUND OF THE INVENTION
[60064] The human immune system of innate and adaptive tmmunity is an extremely complex
system which has not yet been successtully utilized to fight against cancer. One explanation is that,
since cancers are usually developed within the later part of life, the development of an
immunological response to counteract cancer is not vital to the survival of the fittest theory in the
evolutionary process. In all likehibood, the different aspects of the human immune system are not
designed specifically for that purpose, meaning to kil cells that are considered as “self”. Even after
extensive removal of the primary tumor it is still a problem to prevent the formation of metastases
either due to growing out of micro-metastases already present at the time of surgery, or to the
formation of new metastases by tumor cells or tamor stem cells that have not beent removed
completely or being re-attached after surgery. In essence, for later stages of cancer, surgery and/or
radiotherapy can only take care of the macroscopic lesions, while most patients will have their
cancers recurring and not amenable to further therapies.
{80057  More recently FDA has approved two immunotherapeutic agents against prostate cancer
and melanoma. The first agent, PROVENGE®, utilizes a GM-CSF fusion molecule with a prostatic
antigen to activate the mononuclear or antigen presenting cells of late-stage cancer patients in vitro
and is able to prolong the overall survival of these patients. The second agent is an anti-CTLA-4
monoclonal antibody, which was shown to produce a profoundly enhancing effect in T effector cell
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generation. An oncolytic virus CGOG70 has also been shown to trigger a long-term complete
response among bladder cancer patients after one series of six weekly intravesical treatroents (see
Burke JM, et al. Journal of Urology Dec, 188 (63 2391-7, 20121

16086] Current cancer immunotherapy methods face various fundamental challenges. For
cxample, normally tumor-specific immune T lyvmphocytes in cancer patients, even when they are
present, only occur at low frequency systemically. The likely reason is that the antigenicity and
specific mnmunogenicity of common cancers’ tumor antigens are generally weak, as well as the
presence of an overwhelning aroount of suppressor activities through cytokines and regulatory
cells, such as Treg, tumor associated macrophages, ete. Additionally, the older concepts of using
nonspecific components o boost immune response against specific components were found to have
little success, as the ability for a human body to generate very specitic immunological responses
against its own cells is limited by nature. After all, most cancer cclls are not immunogenic enough
to be different from normal cells. Such an immune response dertved from non-specific
immunological components, even if generated, will also be short-lived.

{0007}  For at least the reasons discussed above, in vitro and pre-formulated therapeutic cancer
vaceines using available turnor antigens and adjuvants have been tried for decades without mouch
success. There is a clear need for cancer imnunotherapy methods with improved efficacy.

{6088] The disclosures of all publications, patenis, patent applications and published patent

applications referred to herein are hereby incorporated hercin by reference in their entirety.

BRIEF SUMMARY OF THE INVENTION
[000%] The present application provides methods, compositions {including pharmaceutical
corapositions) and Kits for treating a solid or lymphatic tumor in an individual comprising local
adminstration to the site of the tmor an oncolytic virus, and systemic administration of an
immunomodilator {including combination of immunomodulators). The methods, compositions, and
kits may further comprise local administration of an immumomodulator (including combination of
immunomodulators), inactivated tumor cells, pre-treatment and/or prior therapy.
{8018] Accordingly, one aspect of the present application provides a method of treating a solid or
lymphatic tumor in an individual, comoprising: a) locally administering to the site of the tumor an
effective amount of an oncolytic virus; and b) systemically administering an effective amount of an
immunomodidator (including combination of immunomodulators), wherein the oncolytic virus
comprises a viral vector comprising a tumor cell-specific promoter operably linked to a viral gene
essential for replication of the virus, and a heterologous gene encoding an immuone-related

molecule. In some embodiments, the oncolytic virus preferentially replicates in a cancer cell, such
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as a cancer cell that is defective in the Rb pathway. In some embodiments, the tumor-specific
promoter is an E2F-1 promoter, such as a human BE2F-1 promoter, for example, the human E2F-1
promoter comprises the nucleotide sequence set forth in SEQ 1D NO: L

{6011} In some embodiments according to any of the methods described above, the immune-
related molecule is selected from the group consisting of GM-CSF, 11.-2, 11.-12, interferon, CCLA,
CCLIO, CCL2Y, CXCLI3, TLRI, TLR2, TLR3, TLR4, TLRS, TLR6, TLR7, TLRS, TLRSY,
TLR10, RIG-I, MDAS, LGP2, and LTap. In some embodiments, the immune-related molecule is
GM-CSE.

[0012] In some embodiments according to any one of the methods provided above, the oncolytic
virus is selected from the group consisting of adenovirus, herpes simplex virus, vaccinia virus,
mumps virus, Newcastle disease virus, polio virus, measles virus, Seneca valley virus, coxsackie
Virus, reo virus, vesicular stomatitis virus, maraba and rhabdovirus, and parvovirus. In some
embodiments, the oncolytic virus is an oncolytic adenovirus. In some embodiments, the viral gene
essential for replication of the virus is selected from the group consisting of E1A, E1B, and E4. In
some embodiments, the heterologous gene is operably linked to a viral promoter, such as an E1
prometer or an E3 promoter.

{6013} In some embodiments according to any one of the methods provided above, the oncolytic
viras is an adenovirus serotype 5, wherein the endogenous Ela promoter of a native adenovirus is
replaced by the human EZF-1 promoter, and the endogenous E3 19kD coding region of the native
adenovirus is replaced by a heterologous gene encoding human GM-CSF. In some embodiments,
the oncolytic virus is CGO070.

{0014] In some embodiments according to any one of the methods provided above, the oncolytic
virus is administered at a dose of about 1 x 10° to about 1x 10™ viral particles. In some
embodiments, the oncolytic virus is administered weekly. In some embodiments, the oncolytic virus
is administered for about 1 week to about 6 weeks.

{6015}  in some embodiments according to any one of the methods provided above, the oncolytic
viris is administered directly into the tumor. In some embodiments, the oncolytic virus is
administered to the tissue having the tumor.

{6016] In some embodiments according to any one of the methods provided above, the oncolytic
virus and the immunomodulator are administered sequentially. In some embodiments, the oncolytic
virgs ts administered prior to the administration of the immunomodulator. In some embodiments,
the oncolytic virus is administered after the adminisiration of the immunomodulator. In some

embodiments, the oncolytic virus and the immunomodulator are administered simultancously.
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18017} in some embodiments according to any one of the methods provided above, the
omunomodulator is a modulator of an tumune checkpoint molecule selected from the group
consisting of CTLA-4, PD-1, PD-L1, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands
thereof. In some embodiments, the immunomodulator 8 an inhibitor of PD-L1. In some
embodiments, the inhibitor of PD-L1 is an anti-PD-L1 antibody, such as atezolizumab. In some
embodiments, the immunomodulator is an immune-stimulating agent selected from the group
consisting of activators of 0X40, 4-1BB and CD40. In some embodiments, the immune-stimulating
agent is an activator of OX40, such as an agonist antibody of OX40. In some embodiments, the
immunomaodulator is administered intravenously.

[6018] In some embodiments according to any one of the methods provided above, the method
further comprises locally administering to the site of the tumor (such as directly into the tumor or to
the tissue having the wmor) a second bnownomeodulator (including a combination of
immunomodulators). In some embodiments, the second immunomodulator is a modulator of an
immune checkpoint molecule selected from the group consisting of CTLA-4, PD-1, PD-L1, PD-L2,
TiM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thercof. In some embodiments, the second
romunomodulator is an rnmune-stimulating agent selected from the group consisting of activators
of X4, 4-1BB and CD40. In some embodiments, the second immunomodulator 18 administered
directly into the tumor. In some embodiments, the immunomodulator is administered prior to or
after the administration of the second tmmunomodulator.

[0019] In some embodiments according to any one of the methods provided above further
comprising locally administering to the site of the tumor a second immunomodulator, the method
further coraprises administering (such as systemically or locally to the siie of the tumor) a third
womunomodwlator. In some embodiments, the third immenomoduiator 1s a2 modulator of an immune
checkpoint molecule selected from the group consisting of CTLA-4, PD-1, PD-LI, PD-L.2, TIM3,
B7-H3, B7-H4, LAG-3, KIR, and ligands thercof. In some embodiments, the third
immunomoduolator is an immune-stimulating agent selected from the group consisting of activators
of OX40, 4-1BB and CD48. In some embodiments, the second immunomodulator and the thivd
immunomaodulator are administered simultaneously, such as in the same composition. In some
ernbodiments, the second immunomodulator and the third immunomodulator are admintstered
sequentially.

{6028] In some embodiments according to any one of the methods provided above, the method

further comprises locally administering to the site of the tumor a pretreatiment composition priot to
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the administration of the oncolytic virus. In some embodiments, the pretreatrent composition
comprises 4 transduction enhancing agent, such as N-Dodecyl-B-D-maltoside (DDM).

[6021] in some embodiments according to any one of the methods provided above, the individual
is subject to a prior therapy prior to the administration of the oncolytic virus and the
immunomodulator. In some embodiments, the prior therapy is radiation therapy. In some
embodiments, the prior therapy comprises administration of a therapeutic agent, such as an agent
that increases the level of cytokines involved an immunogenic pathway, and/or an agent that causes
dystunction or damage to a structural component of a tumor. In soree embodiments, the therapeutic
agent is selected from the group consisting of an anti-VEGF antibody, a hyaluronidase, CCLZ1, and
N-dodecyl-B-maltoside. In some embodiments, the prior therapy is provided at a dose that is
insufficient to weat the nnmor.

180221 In some embodiments according to any one of the methods provided above, the method
further coraprises locally admiunistering to the sife of the tumor an effective arnount of inactivated
tnor cells. In some embodiments, the nactivated tumor cells are autologous. In some
embodiments, the inactivated tumor cells are allogenic. In some embodiments, the inactivated
tumor cells are from a wmor cell line. In some embodiments, the inactivated tumor cells are
inactivated by trradiation. In some embodiments, the oncolytic virus and the mactivated tumor cells
are admimsiered simngtancously, such as in a single composition. In some embodiments, the
oncolytic virus and the inactivated tumor cells are admixed immediately prior to the administration.
{6023}  In some embodiments according to any one of the methods provided above, the solid or
lymphatic tumor 1s bladder caneer, such as muscle invasive bladder cancer or non-muscle invasive
bladder cancer. In some embodiments, the oncolytic virus is administered intravesically.

(0024] In some embodiments according to any one of the methods provided ahove, the individual
has high expression of one or more biomarkers in the tumor. In some embodiments, the one or more
biomarkers are selected from PD-1, PD-L1, and PD-L2. In some embodiments, the one or more
biomarkers are sclected from CD80, CDE3, CD8A, and HLA-Class H antigens in tumor-derived
mature dendritic cells. In some embodiments, the one or more biomarkers are selected from
CXCLY, OXCLIO, CXCLIY, CCR7, CCLS, CCLS, 30D2, MT2A, OASL, GBP1, HES4, MTIB,
MTIE, MTIG, MTIH, GADD45A, LAMP3 and miR-155.

(6025} In some embodiments according to any one of the methods provided above, the individual
is a human individual.

{8026] Another aspect of the present application provides a kit for treating a solid or tymphatic

tumor in an individual, comprising: a) an oncolytic virus, b) an immunomaodulator, and ¢) a device
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for locally administering the oncolytic virus to a site of tumor, wherein the oncolytic virus
coraprises a viral vector comprising a tumor cell-specific promoter operably linked to a viral gene
essential for replication of the virus, and a heterologous gene encoding an immume-related
molecule, and wherein the immunomodulator is formulated for systemic administration. In some
embodiments, the immunc-related molecule is selected from the group consisting of GM-CSF, IL-
2,112, mterferon, CCLA4, CCL1Y, CCL21, OXCLI3, TLR1, TLRZ, TLR3, TLR4, TLRS, TLRSE,
TLR7, TLRS, TLR9, TLR10, RIG-I, MDAS, LGP2, and LTof. In some embodiments, the
oncolytic virus is an oncolytic adenovirus, such as an adenovirus serotype 5, wherein the
endogenous Ela promoter of a native adenovirus is replaced by the human E2F-1 promoter, and the
endogenous E3 19kD coding region of the native adenovirus is replaced by a heterologous gene
encoding human GM-CSE. In some embodiments, the oncolytic virus is CGOO70.

18027}  in some embodiments according to any of the kits provided above, the immunomodulator
s a modulator of an immune checkpoint molecule selected from the group consisting of: CTLA-4,
PD-1, PD-L1, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thereof. In some
embodiments, the immunomodulator is an inhibitor of PD-L1, such as an anti-PD-L1 antibody, for
example, atezolizumab.

[6028] In some embodiments according to any of the kits provided above, the immunomodiiator
is an immune-stimuiating agent selected from the group consisting of activators of OX40, 4-1BB
and CH440. In some embodiments, the immunomodulator is an agonist antibody of OX4(.

{0029]  in some embodiments according to any of the kits provided above, the kit further
comprises a second immunomodulator (including combination of immumomodulators} formulated
for local administration to the site of the tumor. In some embodiments, the kit further comprises a
third immunomodulator (for example, for systernic adminisiration or local administration to the site
of the tamor).

[8030] In some embodiments according to any of the kits provided above, the kit further
coraprises a prefreatment composition comprising a transduction enhancing agent, such as N-
Dodecyi-B-D-maltoside (DDM).

[6031] In some embodiments according to any of the kits provided above, the kit further
comprises an immune-related molecule selected from the group consisting of GM-{SF, I1.-2, IL12,
interferon, CCLA, CCL19, CCL2T, CXCL13, TLRY, TLR2, TLR3, TLR4, TLRS. TLR6, TLR7,
TLR8, TLRY, TLR10, RIG-I, MDAS, LGP2, LTaB, STING activators, PRRago, TLR stimulators,

and RLR stimulators.
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{8032} In some embodiments according to any of the kits provided above, the kit further
coraprises a plurality of inactivated tumor cells. In some embodiments, the kit further comprises
nstructions for admixing the oncolytic virus and the inactivated tumor cells prior to the
administration. In some embodiments, the device for local administration is used for simultaneous
administration of the plurality of inactivated tumor cells and the oncolvtic virus.

[6033] In some embodiments according to any of the kits provided above, the device for local
admuinistration is for administrating the oncolyiic virus directly into the tumor.

[6034] In some embodiments according to any of the kits provided above, the device for local
administration is for administering the oncolytic virus to the tissuc having the tumor.

16035]  Another aspect of the present application provides a method of treating a solid or
lymphatic tumor in an individual, comprising: a) systemically (such as intravenously) administering
to the site of the tumor an effective amount of an oncolytic virus; and b} systemically (such as
intravenously) administering an cffective amount of an immunomodulator (ncluding combination
of immunomodulators, such as antibody recognizing CTLA-4), wherein the oncolytic virus
coraprises a viral vector comprising a tumor cell-specific promoter operably linked to a viral gene
essential for replication of the virus, and a heterologous gene encoding an immume-related
molecule. The embodiments described above as being applicable to local administration of the
oncolytic virus are also applicable to the method comprising systemic adminisiration of the
oncolytic virus.

[8036] These and other aspects and advantages of the present invention will become apparent
from the subscquent detailed description and the appended claims. 1t is to be understood that one,
some, or all of the properties of the various ermnbodiments described herein may be combined to

form other embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0037]  FIG. | is a schematic diagram of CGO070 and wild type (wt) adenovirus type 5. CGO0T0
is based on adenovirus serotype 3, but the endogenous Ela promoter and E3 19kD coding region
have been replaced by the human E2F-1 promoter and a cDNA coding region of human GM-CSF,

respectively.

DETAILED DESCRIPTION OF THE INVENTION
{6038} The present invention provides methods and compositions for treating a solid or
{ymphatic tumor in an individual by locally administering to the site of a tumor an effective amount
of an oncolytic virus (such as CGO070), and systemically administering an effective amount of an

immunomeodulator (including combination of immunomodulators, such as an immune-stimulating
7



WO 2017/156349 PCT/US2017/021694

agent and/or an immune checkpoint inhibitor). The methods and compositions may further
coraprise local administration of an immunomodulator (including combination of
omunomodulators). For example, one exemplary tumor suitable for methods deseribed herein is
bladder cancer, and the oncolytic virus can be administered intravesically, while the
immunomodulator can be administered intravenously.

[0039]  The present invention provides a live and real ime “in vivoe” cancer vaccine system
generated inside a human body by local (such as intratomoral) delivery of an oncolytic virus in
cornbination with systemic (such as intravenous) delivery of an immunomaodulator. A
distinguishing feature of the present invention is the oncolytic virus, which has hoth a tumor cell-
specific promoter operably linked to a viral gene essential for replication, and a heterologous gene
encoding an immune-related molecule, such as GM-CSF. Thereby, local administration of the
oncolytic virus allows both tursor-specific infections by the virus, and simultaneous local delivery
of the immune-related molecule to the tomor site. Further combined with systemic dehivery of an
immunomeodulator (including combination of immunomodulators) and optionally local
administration of a second immunomodulator (including combination of immunomodulators), the
cancer vaceine system may provide the therapeutic components at the right effective amounts, at the
right timing, and in the right sequences to the tumor and the human body to elicit an enhanced
immune response against the tamor.

[6043] 1t is thus believed that the combination described herein would allow full exploitation of
the oncolytic and tmmmupnogenic reactions in the individual, and increase the therapeutic potential of
the cancer immunotherapy. It is to be understood by a person of ordinary skiil in the art that the
corabination therapy methods described herein requires that one agent or composition be
administered in conjunction with another agent. The dosage, dosing schedule, routes of
admimstration, and sequence of administration for cach agent in the combination therapy provided
herein (such as the oncolytic virus, and cach tmnmnomodulator) can be independently optimized to
provide optimal therapeutic results. The methods may also be further combined with local
admunistration of inactivated tumor cells, and/or pretreatment, such as local vadiation, or local
administration of cytokines, chemokines, or other beneficial therapeutic agent, to increase the
chance of success for the therapy.

[6041] In one aspect, there is provided a method of weating a solid or lymphatic tumor in an
individual, comprising: a) locally administering to the site of the tumor an effective amount of an
oncolytic virus; and b) systemically administering an effective amount of an immnomodulator

(including combination of immunomodulators), wherein the oncolytic virus comprises a viral vector
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comprising a tumor cell-specific promoter operably linked to a viral gene essential for replication of
the virus, and a heterologous gene encoding an immune-related molecule. n some embodiments,
there is provided a method of treating bladder cancer in an individual, comprising: a) intravesically
administering an effective amount of an oncolytic virus; and b) systemically administering an
cffective amount of an immunomodulator (including combination of immunomodulators), wherein
the oncolytic virus comprises a viral vector comprising a tumor cell-specific promoter operably
linked to a viral gene essential for replication of the virus, and a heterologous gene encoding an
tomunc-related molecule.

[6042}] In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a} locally admunistering to the site of the tumor an effective amount of an
oncolytic virus; b) systemically administering an effective amount of an immunomodulator
(including combination of immunomodulators); and ¢) locally administering to the site of the tumor
an effective amount of an second nmunomodolator (Including combination of
immunomeodulators), wherein the oncolytic virus comprises a viral vector comprising a tumor cell-
specific promoter operably linked to a2 viral gene essential for replication of the virus, and a
heterologous gene encoding an immune-related molecule. In some embodiments, there is provided
a method of treating bladder cancer 1n an individual, comprising: a) intravesically administering an
effective amount of an oncolytic virus; b) systemically administering an effective amount of an
immunomoduolator (including combination of immunomodulators), and ¢} intravesically
administering to the site of the tumor an effective amount of a second immunomodulator (including
combination of immunomaodulators), wherein the oncolytic virus comprises a viral vector
coraprising a tumor cell-specific promoter operably linked to a viral gene essential for replication of
the virus, and a heterologous gene encoding an immune-related molecule.

[6043] Also provided are compositions {(such as pharmacentical compositions), kits, and articles
manufacture useful for the methods described herein. In one aspect, there is provided a kit for
freating a solid or lymphatic tamor 1n an individual, comprising: 4) an oncolytic virus, b) an
immunomoduolator (ncluding combination of immmunomoduolators), and ¢} a device for locally
administering the oncolytic virus to a site of tumor, wherein the oncolytic virus comprises a viral
vector comprising a tumor cell-specific promoter operably linked to a viral gene essential for
replication of the virus, and a heterologous gene encoding an immune-related molecule.

Definitions

{6044} As used herein, “treatment” or “treating” is an approach for obtaining beneficial or desired

results inchiding clinical results. For purposes of this invention, beneficial or desired clinical results
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include, but are not limited to, one or more of the foliowing: alleviating one or more symptoms
resulting from the disease, diminishing the extent of the discase, stabilizing the disease (e.z.,
preventing or delaying the worsening of the disease), preventing or delaying the spread {(e.g.,
meiastasis) of the disease, preventing or delaying the recurrence of the disease, reducing recurrence
rate of the discase, delay or slowing the progression of the discase, ameliorating the discase state,
providing a reroission (partial or total) of the disease, decreasing the dose of one or mmore other
medications required to reat the discase, delaying the progression of the disease, increasing the
quality of life, and/or prolonging survival. Also encompassed by "treatment” is a reduction of
pathological consequence of cancer. The methods of the invention contemplate any one or more of
these aspects of treatment.

{6045] “Adjuvant sciting” refers to a clinical setting in which an individual has had a history of
cancer, and generally (but not necessarily) been responsive to therapy, which includes, but is not
limited to, surgery {e.g., surgery resection), radiotherapy, and chemotherapy. Treatmuent or
administration in the “adjuvant setting” refers to a subsequent mode of treatment.

{0046] ““Neoadjuvant setting” refers to a clinical setting in which the method is carried out before
the primary/definitive therapy. Neoadjuvant sctting herein also refers to any “tumor site
preparation” therapy modality that is used in conjunction with, in a sequential manner, with the
therapeutic components {¢.g., oncolytic virus and immunomodulator(s}; or oncolytic virus,
immunomodulator(s) and inactivated tumor cells) as described in this invention.

{8047} The term “effective amount” used herein refers to an amount of a compound or
corposition sufficient to treat a specified disorder, condition or disease such as ameliorate, palliate,
lessen, and/or delay one or more of its symptoms. In reference to cancer, an effective amount
coraprises an amount sufficient to casse a tumor to shrink and/or to decrease the growth rate of the
tumor (such as to suppress tumor growth) or to prevent or delay other unwanted ccll proliferation in
cancer. In some embodiments, an effective amount is an amount sufficient to delay development of
cancer. In some emnbodiments, an effective amount is an amount sufficient to prevent or delay

rate in the individual. An effective amount can be administered in one or more administrations. The
effective amount of the drug or composition may: (1) reduce the number of cancer cells; (ii) reduce
turnor size; (1i1) inhibit, retard, slow to some extent and preferably stop cancer cell infiltration into
peripheral organs; (iv) inhibit (i.e., slow to some extent and preferably stop) tumor metastasis; (v}
inhibit tumor growth; (vi) prevent occurrence and/or recurrence of tumor; (vii) delay occurrence

and/or recurrence of tumor; (viil) reduce recurrence rate of turmor, and/or (ix) relieve to some extent
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one or more of the symptoms associated with the cancer. As is understood in the art, an “effective
arpount” may be in one or more doses, i.e., a single dose or multiple doses may be required to
achieve the desired treatment endpoint.

{6048] "In conmjunction with" or “in combination with” refers to administration of one treatment
modality in addition to another freatment roodality, such as administration of an oncolytic virus
described herein in addition to administration of the other agent (such as immunomodulator(s),
inactivated tumor cells, etc.) to the same individual under the same treatment plan. As such, "in
conjunction with” or “in combination with” refers to administration of one treatment modakity
before, during or after delivery of the other treatment modality to the individual.

[6049] The term “simultancous administration,” as used herein, means that a first therapy and
second therapy in a combination therapy are administered at the same time. When the first and
sccond therapies are administered simultancously, the first and second therapies may be contained
in the same composition {e.g., a composition comprising both a first and second therapy) or in
scparate compositions {e.g., a first therapy is contained in one composition and a second therapy is
contained in apother composition).

[6050] As used herein, the term “sequential administration” or “in sequence” means that the first
therapy and second therapy in a combination therapy are adminisiered with a time separation, for
example, of more than about 1 minute, such as more than about any of 5, 10, 15, 20, 30, 40, 50, 60,
or more minutes. In some cases, the term “sequential administration” means that the first therapy
and second therapy in a combination therapy are administered with a time separation of more than
about 1 day, such as more than about any of 1 day to 1 week, 2 weeks, 3 weeks, 4 weeks, 8 weeks,
12 weeks, or roore weeks. Either the first therapy or the second therapy may be administered first.
The first and second therapies are contained in separate compositions, which may be contained in
the same or ditfferent packages or kits.

{0051] The term “administered tromediately prior t0” means that the first therapy is administered
no more than about 15 minutes, such as no rmore than about any of 16, 5 or 1 minutes before
admunistration of the second therapy. The term “administered immediately after” means that the
first therapy is administered no more than about 15 minutes, such as no more than about any of 15,
10 or 1 minutes afier administration of the second therapy.

{6052} As used herein, "specific”, "specificity”, or "selective” or "selectivity” as used when
describing a compound as an inhibitor, means that the compound preferably interacts with (e.g.,
hinds to, modulates, and inhibits) a particular target (e.g., a protein and an enzyme) than a non-

target.
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{0053] The term “transduction” and “transfection” as used herein include all methods known in
the art using an infectious agent (such as a virus) or other means to introduce DNA into cells for
expression of a protein or molecule of interest. Besides a virus or virus-like agent, there are
chemical-based transfection methods, such as those using calcium phosphate, dendrimers,
liposomes, or cationic polymers (c.g., DEAE-dextran or polyethylenimine}; non-chemical methods,
such as electroporation, cell squeezing, sonoporation, optical transfection, immpalefection, protoplast
fusion, delivery of plasmids, or transposons; particle-based methods, such as using a gene gun,
magnectofection or magnet assisted transfection, particle bombardment; and hybrid methods, such
as nucleofection.

[6054] The term “tomor site preparvation” as used herein, describes single treatment modality or
combination of more than one treatment modalities to be used in conjunction with the therapeutic
compounents (¢.g., oncolytic virus and immunomodulator(s); or oncolytic virus,
immunomodolator{s) and inactivated tumor cells) in a sequential manner, and in which the
treatment modality or modalities are being applied directly or indirectly (e.g., through an IV
therapy) to the tumor site (such as cancer cells or the tissuc containing the cancer cells). Excemplary
treatment modalities for tumor site preparations include, but are not limited to, administration of
immune-related molecules, trradiation, and admimstration of therapewutic agents. Al tumor site
preparations described herein may include administration of a single molecule or agent, or a
combination of more than one molecules and/or agents.

[B035] It is understood that embodiments of the invention described herein inclhude “consisting”
and/or “consisting essentially of” embodiments.

[0056] Reference to "about" a value or parameter herein includes (and describes) variations that
are directed to that value or parameter per se. For example, description referring to "about X"
includes description of "X

{6057} As used herein, reference to "not" a value or parameter generally means and describes
"other than" a value or parameter. For exaraple, the method is not used 1o treat cancer of type X
means the method is used to treat cancer of types other than X,

18058] The term “about X-Y” used herein has the same meaning as “about X to about Y.”
[005%]  As used herein and in the appended claims, the singular forms "a," "or,” and "the" inchide
plural referents unless the context clearly dictates otherwise.

Methods of treating a solid or lymphatic tumor

{6060} The present invention in one aspect provides methods of freating a solid or lymphatic

tamor (such as bladder cancer) in an individual (such as a human), comprising: a} locally
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administering to the site of the tumor an effective amount of an oncolytic virus; and b) systemically
administering an effective amount of an immunomoduolator (including combination of
omunomodilators), wherein the oncolytic virus comprises a viral vector comprising a tumor cell-
specific promoter operably linked to a viral gene essential for replication of the virus, and a
heterologous gene encoding an immune-related molecule. In some embodiments, the oncolytic
virus is selected from the group consisting of adenovirus, herpes simplex virus, vaccinia virus,
mumps virus, Newcastle disease virus, polio virus, measles virus, Seneca valley virus, coxsackie
virus, reo virus, vesicular stomatitis virus, maraba and rhabdovirus, and parvovirus. In some
embodiments, the oncolytic virus is attenuated (for example through multiple passages, inactivation
or genetic modification). In some embodiments, the immunomodulator is an immune checkpoint
inhibitor. In some embodiments, the immunomodulator is an immunc-stimulating agent. In some
embodiments, the method comprises systemic administration of a combination of
immunomodulators comprising one or more immune checkpoint inhibitors and/or one or more
immune-stimulating agenis (such as at least two immune checkpoint inhibitors, at least two
immune-stimulating agents, or a combination of at least one immune checkpoint inhibitor and at
least one immune-stimulating agent). In some embodiments, the oncolytic vivus is administered
directly into the tumor. In some embodiments, the oncolytic virus is administered to the tissae
having the tumor. In some cmbodiments, the oncolytic virus is administered weekly. In some
embodiments, the immunomodulator (Gncluding combination of immunomodulators) is
admuinistered intravenously. In some embodiments, the method further comprises local
administration of a second immunomodulator (including combination of immunomodulators) to the
site of the tumor.

[6061] Another aspect of the present application provides a method of treating a solid or
lymphatic tumor in an individual, comprising: a) systemically (such as intravenously) administering
to the site of the tumor an effective amount of an oncolytic virus; and b} systemically (such as
intravenously) administering an effective armount of an immunomodalator (including combination
of immunomodulators), wherein the oncolytic vins comprises a viral vector comprising a tumor
cell-specific promoter operably linked to a viral gene essential for replication of the virus, and a
heterologous gene encoding an immune-related molecule. The enmbodiments described herein as
being applicable to local administration of the oncolytic virus are also applicable to the method
comprising systemic administration of the oncolytic virus.

{6062} Exemplary viruses that are suitable for use as the oncolytic virus in the present invention

include, but are not limited to, adenovirus, for example, H101 (ONCOCRENE@), CG-TG-102
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(Ad5/3-D24-GM-CSF), and CGO070; herpes simplex virus, for example, Talimogene laherparapvec
{ T—VE‘C@) and HSV-1716 (SEPREHVER@); reo virus, for example, REO‘E_,YSEN@; vaceinia virgs,
for example, JX-594; Seneca valley virus, for example, NTX-010 and SVV-0U1; Newcastle disease
virus, for example, NDV-NST and GL-ON{1; polio virus, for example, PVS-RIPO; measles virus,
for example, MV-NIS; coxsackic virus, for example, CAV ATAKTM; vesicular stomatitis virus;
moaraba and rhabdoviruses; parvoviras and mumps virus. In some embodiments, the oncolytic virus
is oncolytic adenovirus. In some embodiments, the oncolyiic virus s attenuvated (for exampie
through multiple passages, inactivation or genctic modification). In some embodiments, the
oncolytic virus is only a part, or parts of the wild type oncolytic virus that can cause infection,
inflammation or infection-like effects. In some embodiments, the vivus is replication competent. In
some embodiments, the virus replicates preferentially in a tumor cell. In some embodiments, the
oncolytic virus preferentially replicates in a cancer cell that is defective in the Rb pathway.

[8063] In some embodiments, there is provided a method of treating a solid or lymphatic tumor
(such as bladder cancer) in an individual {(such as a human), comprising: a) locally administering to
the site of the temor an cffective amount of an oncolytic virus (such as oncolytic adenovirus); and
b) systemically administering an effective amount of an immunomodulator (including combination
of immunomodulators), wherein the oncolytic viras comprises a viral vector comprising a tumor
cell-specific promoter operably linked to a viral gene essential for replication of the virus, and a
heterologous gene encoding an immune-related molecule. In some embodiments, the oncolytic
virgs is replication competent. In some embodiments, the oncolytic virus preferentially replicates in

a cancer cell, such as an Rb-pathway defective cancer cell. In some embodiments, the

tmmunomodidator is an tomune-stimulating agent. In some embodiments, the method comprises
systemic administration of a combination of immunomodulators comprising one of More Mmune
checkpoint inhibitors and/or one or more immune-stimulating agents (such as at least two immune
checkpoint inhibitors, at least two immune-stimulating agents, or a combination of at least one
immune checkpoint inhibitor and at least one immume-stimulating agent}. In some embodiments,
the oncolytic virus is administered directly into the tumor. In some cmbodiments, the oncolytic
virus is administered to the tissue having the twoor. In some embodiments, the oncolytic virus is
administered weekly. In some embodiments, the immunomodulator (including combination of
immunomodilators) is administered intravenously. In some embodiments, the method further
comprises local administration of a sccond immunomodulator {including combination of

imununomodalators) to the site of the tumor.
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{8064} In some embodiments, there is provided a method of treating a solid or lymphatic tumor
{such as bladder cancer) in an individual {such as a human), comprising: a) locally administering to
the site of the tumor an effective amount of an oncolytic virus (such as oncolytic adenovirus); and
b systemically administering an effective amount of an immunomodulator (inchuding cormbination
of immunomodulators), wherein the oncolytic virus cormprises a viral vector comprising a tumor
cell-specific promoter operably linked to a viral gene essential for replication of the virus, and a
heterologous gene encoding an immune-related molecule. In some embodiments, the tumor-specific
promoter is an E2F-1 promoter, such as a human E2F-1 promoter, for example, an E2F-1 promoter
coraprising the nucleotide sequence set forth in SEQ H3 NG:1. In some embodiments, the viral
gene essential for replication of the virus is selected from the group consisting of E1A, EIB, and
E4. In some emboediments, the immunomodulator is an immune checkpoint inhibitor. In some
embodiments, the immunomodulator is an immune-stimulating agent. In some cmbodiments, the
method comprises systemic administration of a combination of immunomodulators comprising one
or more immune checkpoint inhibitors and/or one or more immune-stimulating agents {such as at
least two immune checkpoint inhibitors, at least two immune-stimulating agents, or a combination
of at feast one immaune checkpoint inhibitor and at least one iromune-stinuilating agent). In some
embodiments, the oncolytic virus is administered directly into the tumor. In some embodiments,
the oncolytic virus is administered to the tissuc having the tumor. In some embodiments, the
oncolytic virus is administered weekly. In some embodiments, the immunomodulator (including
combination of immunomodulators) is administered intravenously. In some embodiments, the
method further comprises local administration of a second immunomodulator {including
combination of immunomodulators) to the site of the tumor.

[8065] In some embodiments, the methods described herein further comprise locally
administering to the site of the tamor an immumne-related molecule {such as cytokine, chemokine, or
PRRago (i.c., pathogen recognition receptor agonist)). In some embodiments, the immune-related
roolecule is selected from the group consisting of GM-CSF, IL-2, IL-12, interferon (such as Type 1,
Type 2 or Type 3 interferon, e.g.. interferon ¥), CCL4, CCL19, CCL2E, CXCL13, TLRI, TLR2,
TLR3, TLR4, TLRS, TLR6, TLR7, TLRE. TLRY, TLR1G, RIG-I, MDAS, LGP2, and LTap. In
some embodiments, the immune-related molecule is selected from the group consisting of STING
(i.e., stimulator of interferon genes) activators (such as UDN, i.c., cyclic dinucleotides), PRRago
(such as Cp(G, Imiquimod, or Poly EC), TLR stimulators (such as G5-9620, AED-1419, CYT-003-
ObG10, AVE-(673, or PF-7909), and RLR stimulators (such as REG-1, Mda5, or LGP2

stimmulators). In some embodiments, the inunune-related molecule induces dendritic cells, T cells, B
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cells, and/or T follicular helper cells. In some embodiments, the immune-related molecule is
administered separately from the oncolytic virus {e.g., in a separate composition or 4s a separate
entity in the same composition). In some embodiments, the tmmune-related molecule is
administered to the site of the tumor via transduction. Exemplary transduction methods known in
the art include, but are not limited to, the use of calcium phosphate, dendrimers, liposomes, cationic
polymers, electroporation, cell squeezing, sonoporation, optical transfection, protoplast fusion,
impalefection, hydrodynamic delivery, gene gon, magnetofection, viral transfection and
nucleofection. In some embodiments, the imvnune-related molecule is expressed by the oncolytic
virus. For example, the oncolytic virus may comprise a nucleic acid encoding the inwnune-related
molecule, and the nucleic acid can be in the viral vector or on a separate vector.

[6066] The present invention is based in part on unpublished results from our clinical trials.
Without being bound by any theory or hypothesis, it is belicved that the viral oncolytic virus,
CGOO70, which s specifically designed to replicate only in cancer cells, provides the “right
amount” of GM-{_SF at tumor sites and in “real time” during cancer cell death. This “at” tumor site
delivery of GM-CSF by the oncolytic virus during cancer ccll death is believed to be vital for
antigen presenting cells to both mature and to cross present established antigens, neoantigens, and
tolerance breaking antigens (TBA) from this cell death mixture to the activated T eells. The right
amount of GM-(SF is needed at the tumor site in this therapeutic scenario, because a high dose of
GM-CSF would render the inunune system without a focus, and trigger an instantaneous increase of
local and system suppressors; whereas a low dose of GM-CSF would not be enough for the
activation of the inflammatory process and the related immune cells. A delicate balance at the
mor site involving the right amount of GM-CSF and the on-site “live” cancer cell death mixture is
believed to elicit an adaptive tmmune response that is specific to cancer cells. Therefore, an
oncolyiic virus that is cancer specific and oncolytic, and in combination with the right amount of
GM-CSF or other appropriate immune-related molecules cither expressed by the oncolytic virus or
scereted by body defense in response to any oncolytic virus doring cell death, infection or
inflammation, delivered “at” the tumor sites, are believed to be an ideal choice for effective cancer
immunotherapy.

10067}  In some embodiments, the immune-related molecule enhances an inmmune response in the
individual. Immuone-related molecules may inchide, but are not limited to, a cytokine, a chemokine,
a stem cell growth factor, a lymphotoxin, an hematopoictic factor, a colony stimulating factor
(CSH), exythropoietin, thrombopoietin, umor necrosis factor-alpha (TNF), TNF-beta , granulocyie-

colony stimulating factor (G-CSF), granulocyte macrophage-colony stimudating factor (GM-CSF),
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interferon-alpha, interferon-beta, interferon-gamma, interferon-lambda, stem cell growth factor
designated "S1 factor”, human growth hormone, N-methionyl human growth hormone, bovine
growth hormone, parathyroid hormone, thyroxine, insulin, proinsulin, relaxin, provelaxin, follicle
stimulating hormone (FSH), thyroid stimulating hormone (TSH), luteinizing hormone (LH}, hepatic
growth factor, prostaglandin, fibroblast growth factor, prolactin, placental lactogen, OB protein,
roullerian-inhibiting substance, mouse gonadotropin-associated peptide, inhibin, activin, vascular
endothelial growth factor, integrin, NGF-beta , platelet-growth factor, TGF-alpha , TGF-beta ,
insulin-like growth factor-I, insulin-like growth factor-Il, macrophage-CSF (M-CSH), IL-1, IL-1a,
-2, -3, B4, IL-5, 1L-6, TL-7, -8, EL-9 TL-10, -1, 1-12, 10-13, BL-14, 1-15, TL-16, T
17, IL-18, IL-21, 11.-25, LIF, FLT-3, angiostatin, thrombospondin, endostatin, lymphotoxin,
thalidomide, fenalidomide, or pomalidomide.

{6068} The immune-related molecule can be of any one of the molecular modalities known in the
art, including, but not limited to, aptamer, mRNA, siRNA, microRNA, shRNA, peptide, antibody,
anticalin, Spherical nucleic acid, TALEN, Zinc Finger Nuclease, CRISPR/Cas9, and small
molecule.

[8069] The immune-related molecules can be used singly ov in combination. For example, any
number {such as any of 1, 2, 3, 4, 5, 6, or more) of immune-related molecules can be used
simultancously or sequentially.

[B076] The oncolytic virus of the present invention comprises a viral vector comprising nucleic
acid sequence(s) encoding at least one (for example, 1, 2, 3, 4, 5, or more) ummnsne-related
molecule. In some embodiments, the oncolytic virus comprises a viral vector comprising a
heterologous gene encoding an immune-related molecule. In some embodiments, the immune-
related molecule is selected from the group consisting of GM-CSF, 11.-2, HL.-12, interferon, CCL4,
CCLI9, CCL21, CXCLI3, TLR1, TLRZ, TLR3, TLR4, TLRS, TLR6, TLR7, TLKS, TLRY,
TLRIG, RIG-I, MDAS, LGP2, and LTaf. In some embodiments, the inumune-related molecule is
3M-CSF. In some embodiments, the heterologous gene is operably linked to a viral promoter, such
as an Bl promoter, or an E3 promoter.

[6071] Thus, in some embodiments, there 1s provided a method of treating a solid or lymphatic
fumor {(such as bladder cancer) in an individual (such as a human), comprising: a} locally
administering to the site of the tumor an effective amount of an oncolytic virus {such as oncolytic
adenovirus); and by systemically admanistering an effective amount of an immunomodulator
(including combination of immunomeodulators}, wherein the oncolytic virus comprises a viral vector

coraprising a tumor cell-specific promoter operably linked to a viral gene essential for replication of
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the virus, and a heterologous gene encoding an immune-related molecule (such as cytokine or
chemokine). In some embodiments, the tumor-specific promoter is an E2F-1 promoter, such as a
human E2F-1 promoter or an E2F-1 promoter cormprising the nucleotide sequence set forth in SEQ
ID NO:1. In some embodiments, the viral gene essential for replication of the oncolytic virus is
sclected from the group consisting of E1A, E1B, and H4. In some embodiments, the heterologous
gene is operably linked to a viral promoter, such as an E2 promoter. In some embodiments, the
immune-related molecule is GM-CSFE. In some embodiments, the immunomodulator is an immune
checkpoint inhibitor. In some embodiments, the immunomodulator is an immune-stinmulating
agent. In somoe embodiments, the method comprises systernic administration of a combination of
immunomodilators comprising one or more immune checkpoint inhibitors and/or one or more
immune-stimulating agents (such as at least two immune checkpoint inhibitors, at least {wo
immune-stimulating agents, or a combination of at least one immunc checkpoint inhibitor and at
least one immune-stimulating agent). In some cmbodiments, the oncolytic virgs is administered
directly into the tumor. In some embodiments, the oncolytic virus is administered to the tissue
having the tumor. In some embodiments, the oncolytic virus is administered weekly. In some
embodiments, the tmmunomodulator (inclhuding combination of immunomodulators) is
administered intravenously. In some embodiments, the method further comprises local
administration of a second impmunomodulator (including combination of immunomodulators} to the
site of the tumor.

{8072] In some embodiments, the oncolytic virus ts an adenovirus serotype S. In some
embodiments, the endogenous Ela promoter of a native adenovirus is replaced by the human E2F-1
promoter, and the E3 19kD coding region of the native adenovirus is a nucleic acid sequence
encoding human GM-CSF. In some embodiments, a polyadenylation signal (PA) is inserted 5" of
the E2F-1 promoter. In some embodiments, the nucleic acid encoding human GM-CSF is operably
linked to the E3 promoter. In some cmbodiments, the vector backbone of the adenovirus serotype 5
further comprises B2, 14, late protein regions or inverted terminal repeats (ITRs) identical to the
wildtype adenovirus serotype 5 genome. {n some embodiments, the oncolytic virus has the genomic
structure as shown in Figure 1. In some embodiments, the oncolytic virus is conditionally
replicating. In some embodiments, the oncolytic virus preferentially replicates in cancer cells. In
some embodiments, the cancer cells are Rb pathway-defective cancer cells. In some embodiments,
the oncolytic virus is CGO070.

{6073}  Thus, for example, in some embodiments, there is provided a method of treating a solid or

{ymphatic tumor in an individual, comprising: a) locally administering to the site of the tomor an
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effective amount of an adenovirus serotype 3; and b) systemically administering an effective
amount of an immunomodulator (including combination of immunomodulators), wherein the
endogenous Ela promoter of a native adenoviruas is replaced by the buman E2F-1 promoter, and the
E3 19kD coding region of the native adenovirus is replaced by a heterologous gene encoding an
immune-related molecule (such as cytokine or chemokine, for example, GM-CSF). In some
embodiments, the tumor-specific promoter is an E2F-1 promoter, such as a buman E2F-1 promoter
or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ ID NO:1. In some
embodiments, the immunomeodulator is an immune checkpoint inbibitor. In some embodiments, the
tomunomodulator (s an tnmune-stinwlating agent. In some embodiments, the method comprises
systemic administration of a combination of immunomodulators comprising one of More Mmune
checkpoint inhibitors and/or one or more immune-stimulating agents (such as at least two immune
checkpoint inhibitors, at least two immune-stimulating agents, or a combination of at least one
immune checkpoint inhibitor and at least one immume-stimulating agent}. In some embodiments,
the adenovirus is administered directly into the tumor. In some embodiments, the adenovirus is
administered to the tissue having the tumor. In some cmbodiments, the adenovirus is administered
weekly. In some embodiments, the immunomodulator (including combination of
immunomodulators) is administered intravenously. In some embodiments, the method further
comprises local administration of a sccond immunomodulator (including combination of
imununomodalators) to the site of the tumor.

[8074] In some embodiments, theve is provided a method of treating a sohd or lymphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an effective amount of
CGOOT0; and b) systemically administering an effective amount of an immunomodulator (including
combination of immunomodulators). In some embodiments, the immunomodulator is an inumane
checkpoint inhibitor. In some embodiments, the immunomodulator is an tmmune-stimolating
agent. In some embodiments, the method comprises systemic administration of a combination of
immunomodulators comprising one ot more immune checkpoint inhibitors and/or one or more
immune-stimulating agents (such as at least two immune checkpoint inhibitors, at least two
immune-stimulating agents, or a combination of at least one immune checkpoint inhibitor and at
least one imumune-stimulating agent). In some emwbodiments, CGO070 is administered divectly into
the tumor. In some embodiments, CGO070 is administered to the tissue having the tumor. In some
embodiments, CGO0O70 is administered at a dose of about 1 x 10° to about 1x 10" viral particles
(vp) (such as any of about 1 x 10% to about 1 x 10'%, about 1 x 10 to about 1x 10", or about 1x 10"

14 . P o e .
to about 1x 107" vp). In some embodiments, CGOG70 is administered weekly. In some
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embodiments, CGO070 is administered for about 1 week to about & weeks {such as at least about
any of 3 weeks, 4 weeks or 5 weeks). In some embodiments, the inununomodulator (inclading
cornbination of immunomodulators) is administered intravenously. In some embodiments, the
method further comprises local administration of a second immunomeodulator (including
combination of immunomodulators) to the site of the tumor.

[B075] In some embodiments, the oncolytic virus and the immunomodulator (including
combination of immunomodulators) discussed above are administered sequentially, ie., the
administration of the oncolytic virus is administered before or after the administration of the
immunomodulator (including combination of immunomodulators). In some embodiments, the
oncolytic virus is administered prior to the administration of the immunomeodulator (including
combination of immunomoduiators). In some embodiments, the oncolytic virus is administered no
more than about any of 15 minutes, 30 minutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, 6 hours,
12 howrs, or 24 hours prior to the administration of the immunomodalator (ncluding combination
of immunomodulators). In some embodiments, the oncolytic virus is administered about days or
wecks (such as about any of 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 1 week, 2 weeks, 3
weeks, 4 weeks, or more) prior to the administration of the immunomodulator (including
combination of tmmunomodiiators). In some embodiments, the oncolytic viras is administered
after the administration of the immunomodulator (including combination of immunomodulators).
In some embodiments, the oncolytic virus 18 administered no more than about any of 15 minutes, 30
minutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, 6 howrs, 12 hours, or 24 hours after the
administration of the immunomeoedulator (including combination of immunomodulators). In some
embodiments, the oncolytic virus is administered about days or weeks (such as about any of 1 day,
2 days, 3 days, 4 days, 5 days, 6 days, 1 week, 2 weeks, 3 weeks, 4 weeks, or more) after the
adminstration of the immunomodulator {(including combination of immunomodulators). In some
embodiments, the oncolytic virus and the tomunomoedulator (including combination of
immunomoduolators) are administered with one immediately after another (c.g., within 5 minutes or
less between the two administrations). For example, in some embodiments, the oncolytic virgs is
administered immediately before the administration of the immaunomoduiator {including
corabination of immunomodulators). In some embodiments, the oncolytic virus is administered
romediately after the administration of the immunomodulator (incloding combination of
immunomodilators),

{6076} In some embodiments, the oncolytic virus and the immunomodulator (including

combination of immunomodulators) are administered simultaneously. In some embodiments, the
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oncolytic virus and the immunomodulator {(including combination of immunomodulators) are
administered simultancously via separate compositions.

{8077}  The immunomodulators discussed herein include both immume-stinnidating agents and
immune checkpoint inhibitors. The immunomodulator can be of any one of the molecular
modalitics known in the art, including, but not limited to, aptamer, mRNA, siRNA, microRNA,
shRINA, peptide, antibody, anticalin, Spherical nucleic acid, TALEN, Zinc Finger Nuclease,
CRISPR/Cas9, and small molecule.

{6078} In some embodiments, the immunomaodulator is an immune-stinmlating agent. In some
embodiments, the immune-stimulating agent is a natural or engincered ligand of an immune
stimulatory molecule, including, for example, ligands of 0X40 (e.g., OX40L), higands of CD-28
{e.g., CDEO, CD86Y, ligands of ICOS (e.g.. B7RPI), ligands of 4-1BB (e.g.. 4-1BBL, Ultrad-
1BBL), ligands of CI327 {e.g., CD70), ligands of CD40 (e.g., CD40L), and ligands of TCR (e.g.,
MHC class I or class [f molecules, IMCgp100). In some embodiments, the immune-stimulatng
agent is an antibody selected from the group consisting of anti-CD28 {e.g., TGN-1412), anti-OX40
(e.g., MEDI6469, MEDE-0562), ant-ICOS {(¢.g., MEDI-570), anti-GITR {(e.g., TRX518, INBRX-
110, NOV-120301), anti-41-BB (e.g., BMS-663513, PF-05082566), anti-CD27 {e.g., BION-1402,
Varlilumab and hCD27.15), anti-CD40 {e.g., CPE7(,893, BI-655064, BMS-986090, APX(05,
APXOUO5M), anti-CD3 (e.z., blinatumomab, muromonab), and anti-HVEM. In some embodiments,
the antibody is an agonistic antibody. In some embodiments, the antibody is a monoclonal antibody.
In some embodiments, the antibody s an antigen-binding fragment selected from the group
consisting of Fab, Fab’, F(ab’},, Fv, scFv, and other antigen-binding subsequences of the full length
antibody. In some embodiments, the antibody is a buman, humanized, or chimeric anttbody. In
some embodiments, the antibody is a bispecific antibody, a multispecific antibody, a single domain
antibody, a fusion protein comprising an antibody portion, or any other functional variants or
derivatives thereof.

{5079} In some embodiments, the immunomodualator is an immune checkpoint inhibitor. In some
cmbodiments, the immune checkpoint inhibitor is a namwal or engineered Higand of an inhibitory
immune checkpoint molecule, including, for example, ligands of CTLA-4 (e.g., B7.1, B7.2},
ligands of TIM3 (c.g., Galectin-9), ligands of A2a Receptor (e.g., adenosine, Regadenoson), ligands
of LAG3 (e.g., MHC class I or MHC class 1 molecules), ligands of BTLA (e.g.. HVEM, B7-H4),
ligands of KIR (e.g.. MHC class 1 or MHC class II molecules), ligands of PD-1 (e.g., PD-L1, PD-
1.2y, higands of 1IDO (e.g., NKTR-218, Indoximod, NLG919}, ligands of CD47 {c.g., SIRP-alpha

receptor), and ligands of CSFIR. In some embodiments, the inwnuane checkpoint inhibitor is an
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antibody that targets an inhibitory immune checkpoint protein. In some embodiments, the
romunomodulator is an antibody sclected from the group consisting of anti-CTLA-4 (e.g.,
Ipilimumab, Tremelimumab, KAHR-102), anti-TIM3 (e.g., F38-2E2, ENUMO0S), anti-LAG3 (e.g.,
BMS-986016, IMP701, IMP321, C9B7W), anti-KIR (e.g., Lirilumab, IPH2101, IPH4102), anti-
PD-1 (e.g., Nivolumab, Pidilizumab, Pembrolizumab, BMS-936559, atezolizumab,
Lambrolizumab, ME-3475, AMP-224, AMP-5314, STI-A1110, TSR-042), anti-PD-1.1 (e.g., KY-
1003 (EP20120194977), MCLA-145, atezolizamab, BM3-936559, MEDI-4736, M5B0010718C,
AUR-012, STE-A1010, PCT/UR2001/020964, MPDL3280A, AMP-224, Dapirolizumab pegol
(CDP-7657y, MEDL-4920), anti-CD73 {e.g., AR-42 (OSU-HDAC42 HDAC-42, AR42, AR 42, 05U-
HDAC 42,08U-HDAC-42 NSC D736012,HDAC-42 HDAC 42, HDAC42 NSCD736012,NSC-
D736012), MEDI-9447), anti-B7-H3 (e.g., MGAZ71, D5-5573a, 8H9), anti-CD47 (e.g., CLC-900072,
TTI-621, VLST-007), anti-BTLA, anti-VISTA, anti-A2aR, anti-B7-1, anti-B7-H4, anti-CD32 (such
as alemtuzomab), anti-1L-10, anti-HL-35, anti-TGF-B (such as Fresolumimab), anti-CSFIR (e.g.,
FPAOGE), ant-NKGZA (c.g.. monalizumab), anti-MICA (e.g., IPH43), and anti-CD39. In some
cmbodiments, the antibody is an antagonistic antibody. In some embodiments, the antibody is a
monoclonal antibody. In some embodiments, the antibody is a monoclonal antibody. In some
embodiments, the antibody 1s an antigen-binding fragment selected from the group consisting of
Fab, Fab’, F(ab’ )., Fv, scFv, and other antigen-binding subsequences of the full length antibody. In
some embodiments, the antibody is a human, humanized, or chimeric antibody. In some
cmbodiments, the antibody is a bispecific antibody, a multispecific antibody, a single domain
antibody, a fusion protein comprising an aniibody portion, or any other functional variants or
derivatives thercof.

[6083] In some embodiments, the method comprises systemic administration of a single
immunomodulator. In some embodiments, the immunomodulator is an immune checkpoint
inhibitor. In some embodiments, the immunomodulator is an iomune-stimulating agent. In some
embodiments, the immunomoduaiator is selected from the inunanomodulators listed in Table 1,
wherein the immunomodulator 18 administered with the same route of administration, and/or dose,
and/or dosing frequency, and/or duration, and/or maintenance schedule as listed in Table 1. In some
ernbodiments, the immunomodulator is selected from the imnmnomodulators listed in Table 1,
wherein the immuonomodulator s administered with the different route of administration, and/or
dose, and/or dosing frequency, and/or duration, and/or maintenance schedule as listed in Table 1. In

sorne embodiments, the immunomodulator is not a molecule selected from Table 1.
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{8081} In some embodiments, the method comprises systemic administration of at least two (such
as any of 2, 3, 4, 3, 6, or more) immunomodulators. In some embodiments, all or part of the at least
two immunomodulators are administered simultaneously, such as in a single composition. In some
embodiments, all or part of the at least two immunomodulators are administered sequentially. In
some emnbodiments, the method comprises systemic administration of a combination of
immunomoduolators comprising an immune checkpoint inhibitor and an mmune-stimulating agent.
In some embodiments, the method comprises systemic administration of a combination of
tomunomodulators comprising two or more (such as any of 2, 3, 4, 5, 6, or more) checkpoint
inhibitors. In some embodiments, the method comprises systemic administration of a combination
of immunomodulators comprising two or more {such as any of 2, 3, 4, 5, 6, or more) immune-
stimulating agents. In some embodiments, the method comprises systemic administration of a
combination of immunomodulators comprising any number (such as any of 1, 2, 3, 4, 5, 6, or more)
of timmune checkpoint inhibitors and any number (such as any of 2, 3, 4, 5, 6, ov more) of immune-
stimulating agents. In some embodiments, the at least two tnmunomodulators comprisc one or
more immunomodulators selected from Table 1. For example, in some embodiment, the method
coraprises: a) locally administering to the site of the tumor an effective amount of an oncolytic virus
{such as a virus, for example an oncolytic virus); and b) systemically administering to the individual
an cffective amount of a first systemic immunomodulator (such as an immune checkpoint
inhibitor); and ¢) systemically administering an effective amount of a second systemic
immunomoduolator (such as an imnone-stimuolating agent).

{80821 In some embodiments, the method further comprises local administration of any number
(sach as 1, 2, 3, 4, or more) of additional immunomodulators (hereinafter referred to as the “second
womunomodilator” or “local immunomodulator”, while the immunomodufator in such context 18
referred herein as the “first” immunomodalator”, “systemic immunomoduolator”™, or
“tonmunomodilator”) to the site of the tumor. In some embodiments, the first inymunomodulator
and the second immmunomodulator have the same target. In some embodiments, the first
immunomodolator and the second immunomodulator are the same mmunomodulator molecule. In
some embodimenis, the first immunomodulator and the second immunomodulator have the same
target, but are of different modalitics. In some embodiments, the first immunomodulator and the
second tmmonomodulator are different immunomoedulator molecules. In some embodiments, the
first immunomaodulator and the second immunomodulator do not have the same target. In some
embodiments, the first immunomaodulator is an immune checkpoint inhibitor, and the second

immunomoduolator is an immune-stimulating agent. In some embodiments, the first
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immunomeodulator is an immmune checkpoint inhibitor, and the second immunomodulator is an
romune checkpoint inhibitor. In some embodiments, the first imrounomodulator is an immune-
stimulating agent, and the second immunomodulator s an immune-stimulating agent. In some
embodiments, the first immunomaodulator is an immune-stimulating agent, and the second
inynunomoduiator is an invnune checkpoint inhibitor. [n some embodiments, the method
comprises local administration of a combination of at least two Jocal immunomodulators. In the
cases that more than one systemic immunomodulators and more than one local immumomodulators
arc administered, any of the more than one systemic immunomodulator may have the same target,
or be the same imumunomodulator as a local immunomodulator.

[6083] The administration of the immunomodulators can be of any sequence, including
simultancous systernic administration of the first immunomodulator(s) and local administration of
the second immunomaodulator(s), and sequential administration of the immunomodulators, among
which at least one immunomodulator is administered systemically, for example, first admnistering
the second immunomodulator(s) locally (such as intratumorally) to the site of the tumor followed
by systemic (such as intravenous) administration of the first immunomodulator(s}, or first
administering the first imnunomodulator(s) systemically (such as intravenously) followed by local
{such as intratumoral) administration of the second immumomodulator(s). Immunomodulators
administered simultancously via the same administration route may be adrministered as a single
composition. For example, the immunomoduolators can be admived prior to (such as immediately
prior to, e.g., within less than about 18, 5, or 1 minutes before) the administration of the single
COMposition.

{0084} The local administration of the oncolytic virus and the local administration of the second
omunomodulator (ncluding combination of immumomodulators) can be simultaneous or
sequential. In some embodiments, the oncolytic virus 1s administered before or after the local
administration of the second immunomodulator (including combination of immunomodulators). In
some embodiments, the oncolytic virus is administered prior to the local administration of the
second immunomodulator {including combination of immunomodulators). In some embodiments,
the oncolytic virus is administered no more than about any of 15 minutes, 30 minutes, 1 hour, 2
hours, 3 hours, 4 hours, 5 hours, 6 hours, 12 hours, or 24 hours prior to the local administration of
the second immunomodulator (including combination of immunomodulators). In some
embodiments, the oncolytic virus is administercd about days or weeks {(such as about any of i day,
2 days, 3 days, 4 days, 5 days, 6 days, 1 weck, 2 weeks, 3 weeks, 4 weeks, or more) prior to the

local administration of the second immunomodulator (incloding combination of
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immunomodulators). In some embodiments, the oncolytic virus is administered after the local
administration of the second immuonomodulator (including combination of immunomodulators). In
some embodiments, the oncolytic virus is administered no more than about any of 15 minutes, 30
minutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 12 hours, or 24 hours atter the local
administration of the second immunomodulator (including combination of immunomodulators). In
some embodiments, the oncolytic virus is administered about days or wecks (such as about any of 1
day, 2 days, 3 days, 4 days. 5 days, 6 days, 1 week, 2 weeks, 3 weeks, 4 weeks, or more) after the
local administration of the second iramunomedulator (including combination of
immunomaodulators). In some embodiments, the oncolytic virus and the second immunomodulator
(including combination of immunomeodulators) are administered with one immediately after another
{e.g., within 5 minutes or less between the two administrations). For example, in some
embodiments, the oncolytic virus is administered immediately before the local administration of the
second immnomodulator {inchuding combination of immunomodulators). In some embodiments,
the oncolytic virus is administered immediately after the local administration of the second
immunomaodulator (including combination of immunomodulators).

[6085] in some embodiments, the oncolytic virus and the second immunomodiulator (inchuding
combination of tmmunomodiiators) are administered simultaneously. In some embodiments, the
oncolytic virus and the sccond immunomodulator {including combination of immunomodulators)
are administered simultancously via separate compositions. In some embodiments, the oncolytic
virgs and the second mmmunomodulator (inchiding combination of immunomaodulators) are
administered as a single composition.  In some embodiments, the oncolytic virus and the second
immunomaodulator (including combination of immunomodulators) are mixed prior to (such as
romediately prior to, e.g., within less than about 10, 5, or 1 munutes before) the administration of
the composition. In some embodiments, the composition comprising the oncolytic virus and the
sccond immunomodulator (including combination of immunomodulators) is pre-made and stored
for at least about 1 hours, 2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 12 hours, 24 hours, 2 days, 3
days, 4 days. 5 days, 6 days, 7 days, 2 weeks, 3 weeks, or more prior to the administration.

{0086] Thus, in some embodiments, there is provided a method of treating a solid or tymphatic
tumor in an individual, comprising: a) locally administering to the site of the tumor an cffective
amount of an oncolytic virus (such as oncolytic adenovirus, for example, CGOO70); b) systemically
administering an effective amount of an immunomaodulator (including combination of
immunomodulators); and ¢) locally administering to the site of the tumor an cffective amount of an

sccond immumomodulator (including combination of immunomodulators), wherein the oncolytic

25



WO 2017/156349 PCT/US2017/021694

virus compriscs a viral vector comprising a tumor celi-specific promoter operably linked to a viral
gene essential for replication of the virus, and 4 heterologous gene encoding an tmmune-related
molecule. In some embodiments, the tumor-specific promoter is an E2F-1 promoter, such as a
human E2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ
D NO:1. In some embodiments, the viral genc essential for replication of the virus is sclected from
the group consisting of E1A, E1B, and E4. In some embodiments, the heterologous gene is
operably linked to a viral promoter, such as an E3 promoter. In some embodiments, the
heterologous gene ts GM-CSF. In some embodiments, the tmmunomodulator is an immune
checkpoint inhibitor. In some embodiments, the immunomodulator is an immune-stinmulating
agent. In some embodiments, the method comprises systemic administration of a combination of
immunomodidators comprising one or more immune checkpoint inhibitors and/or one or more
inynune-stunulating agents (such as at least two immune checkpoint inhibitors, af least two
immune-stimulating agents, or a combination of at least one immuone checkpoint inhibitor and at
least one immune-stimulating agent). In some embodiments, the second immunomodulator is an
tomune checkpoint inbibitor. In some embodiments, the second immunomodulator is an imuynune-
stimulating agent. {n some embodiments, the method comprises systemic admunistration of a
combination of second immunomodulators comprising ong or more immne checkpoint inhibitors
and/or one or more immune-stimulating agents (such as at feast two immune checkpoint inhibitors,
at least two immune-stinulating agents, or a combination of at least one immune checkpoint
inhibitor and at least one immune-stimulating agent). I some embodiments, the oncolytic virus is
administered directly into the tumor. In some embodiments, the oncolytic virus is administered to
the tissue having the tumor. In some embodiments, the oncolytic virus is administered weekly. In
some embodiments, the immunomodulator (including combination of imrunomodulators) is
administered intravenously.

[0087] In some embodiments, there is provided a method of treating a solid or lymphatic fumor in
an individual, comprising: a) locally administering to the site of the turnor an effective amount of an
oncolytic virus {such as oncolviic adenovirus, for example, CGO070); b) systemically administering
an effective amount of a first immunomodulator; and ¢) locally administering to the siie of the
tumor an effective amount of a second inmmunomodulator, wherein the oncolytic virus comprises a
viral vector comprising a tumor cell-specific promoter operably linked to a viral genc essential for
replication of the virus, and a heterologous gene encoding an immunc-related molecule. In some
embodiments, the tumor-specific promoter is an E2F-1 promoter, such as a human E2F-1 promoter

or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ 1D NO:1. In some
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embodiments, the viral gene essential for replication of the virus is selected from the group
consisting of E1A, E1B, and E4. In some embodiments, the heterologous gene 15 operably linked to
a viral promoter, such as an E3 promoter. In some embodiments, the heterologous gene s GM-CSF.
In some embodiments, the first immunomodulator is an immune checkpoint inhibitor. In some
embodiments, the first immunomaodulator is an immune-stimulating agent. In some embodiments,
the second immunomodulator is an immune checkpoint inhibitor. In some embodiments, the
second immunomodulator i3 an immune-stinnddating agent. In some embodiments, the oncolytic
virus and/or the second immunomodulator are administered directly into the tumor. In some
embodiments, the oncolytic virus the/or second immunomodulator are administered to the tissue
having the tumor. In some embodiments, the oncolytic virus is administered weekly. In some
embodiments, the first immunomaodulator is administered intravenously. In some embodiments, the
sccond immunomodulator and the oncolytic virus are administered simultancously, such as in the
samne composition. In some embodiments, the second immunomodulator and the oncolytic virgs are
administercd sequentially. In some embodiments, the first immunomodulator is administered after
the admunistration of the second immunomodulator. In some embodiments, the first
tmmunomodidator is adroinistered before the administration of the second romumomodalator. In
some embodiments, the sequence of the administration is as follows: local (such as intratumoral}
administration of the oncolytic virus, followed by local (such as intratumoral} administration of the
sccond immumomodulator, followed by systemic (such as intravenous) administration of the first
immunomodulator.

{0088] In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an cffective amount of an
oncolyiic virus (such as oncolytic adenovirus, for example, CGOO70); b) systemically administering
an effective amount of a first mmmunomodulator; ¢} locally admimstering (o the site of the fumor an
cffective amount of a second immunomodulator, and d) administering (such as systemically or
locally to the site of the tumor) an effective amount of a third immunomodulator, wherein the
oncolytic virus comprises a viral vector comprising a tumor cell-specific promoter operably linked
to a viral gene essential for replication of the virus, and a heterologous gene enceding an immune-
related molecule. In some embodiments, the tumor-specific promoter is an E2F-1 promoter, such as
a haman E2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in
SEQ 1D NO:1. In some embodiments, the viral gene essential for replication of the virus is selected
from the group consisting of E1A, E1B, and E4. In some embodiments, the heterologous gene is

operably linked to a viral promoter, such as an E3 promoter. In some embodiments, the
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heterologous gene is GM-CSF. In some embodiments, the first and/or second and/or third
omunomodulator is an iromune checkpoint inhibitor. In some embodiments, the first and/or
second and/or third immunomodulator is an immune-stimulating agent. In some embodiments, the
oncolytic virus and/or the second immunomodulator and/or the third immunomodulator are
administered directly into the tumor. In some embodiments, the oncolytic virus the/or second
immunomodulator are administered to the tissue having the turor. In some embodiments, the
oncolytic virus is administered weekly. In some embodiments, the first immunomoduiator and/or
the second impunomedulator is administered intravenously. In some embodiments, the second
immunomaodulator and and/or the third immunomodulator, and the oncolytic virus are administered
sinmultancously, such as in the same composition. In some embodiments, the second
immunomodidator and/or the third immunomodulator, and the oncolytic virgs are administered
scquentially. In some embodiments, the first immunomodulator is administered after the
administration of the second immunomodulator and/or the third immunomoduiator. In some
embodiments, the first immunomodulator is administered before the administration of the second
immunomaodulator and/or the third immunomodulator. In some embodiments, the sequence of the
administration is as follows: local (such as intraturnoral) administration of the oncolytic virus,
followed by local (such as intratmmoral} admimstration of the second immunomodulator, followed
by local (such as intratumoral) administration of the third immunomodulator, followed by systemic
(such as intravenous) administration of the first immmumomodulator. In some embodiments, the
sequence of the admunistration is as follows: local {such as intratumoral} administration of the
oncolytic virus, folowed by local (such as intratumoral) administration of the second
immunomaodulator and the third immunomodulator (e.g.. in the same composition), followed by
svsternic (such as intravenous) administration of the first tmmunomodulator. In some embodiments,
the sequence of the administration is as follows: local (such as itratumoral) admunistration of the
oncolytic virus, followed by local (such as intratumoral) administration of the sccond
immunomoduolator, followed by systemic (such as intravenous) administration of the first
immunomodulator, followed by systemic (such as intravenous) administration of the third
immunomaodulator. In some embodiments, the sequence of the administration is as follows: local
(such as intratumoral) administration of the oncolytic virus, followed by local (such as intratumoral)
administration of the second immuonomodulator, followed by systemic {such as infravenous)
administration of the first immunomodulator and the third immunomodulator {c.g., in the same

COMpOsition).
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180897  The third immunomeodulator may be any of the immunomodulators described herein. In
some embodiments, the third immunomodulator have the same target, such as being the same
womunomodwlator molecule as the first immunomoduiator, wherein the third immunomodulator is
administered locally to the site of the tumor. In some embodiments, the third immunomodulator
have the same target, such as being the same immunomodulator molecule as the second
immunomoduolator, wherein the third imynunomodulator s administered systemically. In some
embodiments, the first immunomodulator, the second immunomodulator and the third
immunomaodulator are different, for example, having different targets, being different types of
tomunomodulators, and/or being different tnmunomodulator molecules,

{6090} In some embodiments, the immune checkpoint inkibitor is an inhibitor of CTLA-4. In
some embodiments, the inhibitor of CTLA-4 is an anti-CTLA-4 antibody. Any of the anti-CTLA-4
antibodies that are known in the art roay be used in the present invention, including, but not imited
1o, iptlimumab, Tremelimumab, and KAHR-102. In some embodiments, the anti-CTLA-4 antibody
is YERVOY® (Ipilimumab). In some embodiments, the anti-CTLA-4 antibody is a monocional
antibody or a polyclonal antibody. In some embodiments, the anti-CTLA-4 antibody is an antigen-
hinding fragment selected from the group consisting of Fab, Fab’, F(ab™),, Fv, scFv, and other
antigen-binding subsequences of the fall length anti-CTLA-4 antibody. In some embodiments, the
anti-CTLA-4 antibody is a human, humanized, or chimeric antibody. In some embodiments, the
anti-CTLA-4 antibody is a bispecific antibody, a multispecific antibody, a single domain antibody,
a fusion protein comprising an antibody portion, or any other functional variants or derivatives
thereof. In some embodiments, the inhibitor of CTLA-4 is an engineered lipocalin protein
specifically recognizing CTLA-4 (such as an anticalin molecule that specifically binds to CTLA-4).
In some embodiments, the inhibitor of CTLA-4 is a natural or engineered ligand of CTLA-4, such
as B7.1 or B7.2.

{6091} Thus, for example, in some embodiments, there is provided a method of treating a solid or
{ymphatic tumor in an individual {such as a human}, comprising: a) locally administering to the site
of the tumor an effective amount of an oncolytic virus (such as an oncolytic adenovirus); and b)
systemically administering an effective amount of an inhibitor of CTLA-4 (such as an ant-CTLA-4
antibody, for example Ipilimumab, or an enginecred lipocalin protein, for example an anticalin that
specifically recognizes CTLA-4), wherein the oncolytic virus comprises a viral vector comprising a
fumor cell-specific promoter operably linked to a viral genc essential for replication of the virus,
and a heterologous genc encoding an immune-related molecule (such as cytokine or chemokine). In

some embodiments, the oncolytic virus is attenuated (for example through multiple passages,
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inactivation or genetic modification). In some embodiments, the oncolytic virus preferentially
replicates in a cancer cell, such as an Rb-pathway defective cancer cell. In some embodiments, the
inhibitor of CTLA-4 is an anti-CTLA-4 antibody, for example Ipilimamab. In some embodiments,
the inhibitor of CTLA-4 i3 an engineered lipocalin protein, for example an anticalin that specifically
recognizes CTLA-4. In some embodiments, the oncolytic virus is administered directly into the
mmor. In some embodiments, the oncolytic virus is administered to the tissue having the tumor. In
some embodiments, the oncolytic virus is administered weekly. In some embodiments, the
inhibitor of CTLA-4 is administered intravenously. In some embodiments, the oncolytic virus and
the inhibitor of CTLA-4 arc administered sequentially. In some embodiments, the oncolytic virus is
adminstered prior to (such as immediately prior to) the administration of the inhibitor of CTLA-4.
In some embodiments, the oncolytic virus is administered after (such as imamediately after) the
administration of the inhibitor of CTLA-4. In some embodiments, the oncolytic virus and the
inhibitor of CTLA-4 are administered simultaneously. In some embodiments, the method further
comprises local administration of a second immunomodulator, such as an immune checkpoint
inhibitor or an immune-stimulating agent. In some embodiments, the method further comprises
administration (such as systemic or local to the site of the tumor) of a third immunomodulator, such
as an immune checkpoint inhibitor or an tmmne-stinnlating agent.

16092] In some embodiments, there is provided a method of treating a solid or lymiphatic tumor in
an individual, comprising: a) locally administering to the site of the turnor an effective amount of an
oncolytic virus {such as oncolytic adenovirus); and b) systemically administering an effective
amount of an inhibitor of CTLA-4 (such as an anti-CTLA-4 antibody, for example Ipilimumab, or
an engineered lipocalin protein, for example an anticalin that specifically recognizes CTLA-4),
wherein the oncolytic virus comprises a viral vector comprising a turnor cell-specific promoter
opcrably linked to a viral gene essential for replication of the virus, and a heterologous gene
encoding an immune-related molecule (such as cytokine or chemokine). In some embodiments,
the tumor-specific promoter is an E2F-1 promoter, such as a human E2F-1 promoter or an E2F-1
promoter comprising the nucleotide sequence set forth 1n SEQ ID NO:1. In some embodiments, the
viral gene cssential for replication of the virus is selected from the group consisting of E1A, E1B,
and E4. In some embodiments, the heterologous gene is operably linked to a viral promoter, such as
the E3 promoter. In some embodiments, the immune-related molecule 1s GM-CSF.

{6093] In some embodiments, there is provided a method of treating a solid or lymiphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an effective amount of an

adenovirus serotype 5; and b) systemically administering an effective amount of an inhibitor of
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CTLA-4 {such as an anti-CTLA-4 antibody, for example Ipilimumab, or an engineered lipocalin
protein, for example an anticalin that specifically recognizes CTLA-4) , wherein the endogenous
Ela promoter of a native adenovirus is replaced by the human E2F1-promoter, and E3 19kD coding
region of the native adenovirus is replaced by a heterologous gene encoding an immune-related
molecule (such as cytokine or chemokine, for example, GM-CSF). 1n some embodiments, the
rumor-spectfic promoter is a human E2F-1 promoter or an E2F-1 promoter comprising the
nucieotide sequence set forth in 3EQ [D NO: 1.

{6094} In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an cffective amount of
CGO070; and b) systemically administering an effective amount of an inhibitor of CTLA-4 (such as
an anti-CTLA-4 antibody, for example Ipillimumab, or an enginecred lipocalin protein, for example
an aunticalin that specifically recognizes CTLA-4). In some embodiments, the inhibitor of CTLA-4
is an anti-CTLA-4 anttbody, for example Ipilimumab. In some embodiments, the inhibitor of
CTLA-4 is an engineered lipocalin protein, for example an anticalin that specifically recognizes
CTLA-4. In some embodiments, the CGO070 is administered directly into the tumor. In some
ernbodiments, the CGO070 is administered to the tissue having the tumor. In some embodiments,
the CGOO7 is administered at a dose of about 1 x 10° to about 1x 10" viral particles (vp) (such as

Yo about 1x 10129 or about 1x 10" to about 1x

any of about 1 x 10% to about 1 x 10", about 1 x 10
10" vp). In some embodiments, CGOO70 is administered weekly. In some embodiments, CGOU70 is
administered for about 1 week to about 6 weeks (such as at least about any of 3 weeks, 4 weeks or §
weeks). In some embodiments, the inhibitor of CTLA-4 is administered intravenously. In some
erbodiments, the CGO070 and the inhibitor of CTLA-4 are administered sequentially. In some
ernbodiments, the CGO070 is administered prior to (such as inunediately prior to) the administration
of the inhibitor of CTLA-4. In some embodiments, the CGO070 is administered after (such as
immediately after) the administration of the inhibitor of CTLA-4. In some embodiments, the
CGOO70 and the inhibitor of CTLA-4 are administered simultaneously. In some embodiments, the
method further comprises local administration of a second immunomodulator, such as an immune
checkpoint inhibitor or an immune-stimulating agent. In some embodiments, the method further
coraprises administration (such as systemic or local to the site of the tumor) of a third
omunomodulator, such as an immune checkpoint inhibitor or an immune-stimulating agent.

{6095)  In some embodiments, the immune checkpoint inhibitor is an ighibitor of PD-1. In some
embodiments, the inhibitor of PD-1 is an anti-PD-1 antibody. Any of the anti-PD-1 antibodies

known in the art may be used in the present invention, inchiding, but not limited to, Nivolumab,
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pembrolizumab, pidilizumab, BMS-936539, and atezolizumab, Lambrolizumab, MK-3475, AMP-
224, AMP-514, 5TI-A1110, and TSR-042. In some embodiments, the anti-PD-1 antibody is a
monoclonal antibody or a polyelonal antibody. In some embodiments, the anti-PDB-1 antibody is an
antigen-binding fragment sclected from the group consisting of Fab, Faby’, F{ab’),, Fv, scFv, and
other antigen-binding subscquences of the full-length anti-PD-1 antibody. In some embodiments,
the anti-PD-1 antibody is a human, homanized, or chimeric antibody. In some embodiments, the
anei-PD-1 andbeody is a bispecific antibody, a multispecific antibody, a single domain antibody, a
fusion protein comprising an antibody portion, or any other variants or derivatives thercof. In some
embodiments, the inhibitor of PID-1 is a natural or enginceered ligand of PD-1, such as PD-L1 or
PD-L2. In some embodiments, the inhibitor of PD-1 is an inhibitor of the interaction between PD-1
and its ligand, for example, an inhibifor of PD-1/PD-L1 interaction or an inhibitor of PD-1/PD-L2
interaction. In some embodiments, the inhibitor of PD-1 is an inhibitor of a PD-1 ligand, such as an
inhibitor of PD-L1 {e.g., anti-PD-L1 antibody) or an inhibitor of PD-L2 {e.g., anti-PD-L2 antibody).
Any of the inhibitors of interaction between PD-1 and its ligand may be used in the present
invention, see, for example, U.5. Patent No. US7709214, US7432059, JS7722868, US8217149,
US8383796, and US9102725. In some embodiments, the inhibitor of PD-1 is an Fe fusion protein
comprising a PD-1 Heand, such as an Fe-fusion of PD-L2 {e.g., AMP-224).

16096} Thus, for example, in some embodiments, there is provided a method of treating a solid or
{ymphatic tumor in an individual {such as a human}, comprising: a) locally administering to the site
of the tumor an effective amount of an oncolytic virus (such as an oncolytic adenovirus); and b)
systemically administering an effective amount of an inhibitor of PD-1 (such as an anti-PD-1
antibody, for example, Nivolumab, Pembrolizomab, or Pidilizumab, or an Fc fusion protein of a
PD-1 ligand, for example, AMP-224}, wherein the oncolytic virus comprises a viral vector
comprising a tumor cell-specific promoter operably linked to a viral gene essential for replication of
the virus, and a heterologous gene encoding an immune-related molecule (such as cytokine or
chemokine). In somme embodiments, the oncolytic viras is attenuated (for example through multple
passages, inactivation or genetic modification). In some embodiments, the oncolytic virus
preferentially replicates in a cancer cell, such as an Rb-pathway defective cancer ccll. In some
embodiments, the inhibitor of PD-1 is an anti-PD-1 antibody, for example, Nivolumab,
Pembrolizumab, or Pidilizumab. In some embodiments, the inhibitor of P3-1 is an inhibitor of the
interaction between PD-1 and its ligand, such as an inhibitor of PD-1/PD-L1 interaction or an
inhibitor of PD-1/PD-L.2 interaction. In some embodiments, the inhibitor of PD-1 is an F¢ fusion

protein comaprising a PD-1 Ligand, such as an Fe-fusion of PD-L2 {e.g.. AMP-224). In some
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embodiments, the oncolytic virus is administered directly into the wmor. In some embodiments,
the oncolytic virus is administered to the tissue having the tamor. In some embodiments, the
oncolyiic virus is administered weekly. In some embodiments, the inhibitor of PD-1 is
administered intravenously. In some embodiments, the oncolytic vires and the inhibitor of PD-1 are
administered sequentially. In some embodiments, the oncolytic virus is administered prior to (such
as immediately prior to) the administration of the inhibitor of PD-1. In some embodiments, the
oncolytic virus is administered after (such as immediately after) the administration of the inhibitor
of PD-1. In some embodiments, the oncolyiic virus and the inhibitor of PD-1 are administered
simultancously. In some embodiments, the method further comprises local administration of a
second immonomodulator, such as an immune checkpoint inhibitor (such as a CTLA-4 inhibitor) or
an immune-stimulating agent (e.g., a CD40 activator or a 4-1BB activator). In some embodiments,
the method further comprises administration (such as systemic or local {o the site of the mmor) of a
third immunomodulator, such as an immune checkpoint inhibitor {such as a TTLA-4 inhibitor) or
an immune-stimulating agent (e.g., a CD40 activator or a 4-1BB activator).

{6097}  In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an effective amount of an
oncolyiic virus (such as oncolytic adenovirus); and b} systemically administering an effective
amount of an inhibitor of PD-1 (such as an anti-PD-1 antibody, for example, Nivolumab,
Pembrolizumab, or Pidilizumab, or an Fe fusion protein of a PD-1 ligand, for example, AMP-224),
wherein the oncolytic vires comprises a viral vector comprising a tumor cell-specific promoter
operably linked to a viral gene essential for replication of the virus, and a heterologous gene
encoding an immunec-related molecule (such as cytokine or chemokine).  In some embodiments,
the tumor-specific promoter is an E2F-1 promoter, such as a human E2F-1 promoter or an E2F-1
promoter comprising the nucleotide sequence set forth in SEQ ID NG:1. In some embodiments, the
viral gene essential for replication of the virus is selected from the group consisting of E1A, E1B,
and E4. In some embodiments, the heterologous gene is operably linked to a viral promoter, such as
the E3 promoter. In some embodiments, the immune-related molecule is GM-CSE.

{8098] In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an cffective amount of an
adenovirus serotype 5; and b} systernically administering an effective amount of an inhibitor of PD-
1 (such as an anti-PD-1 antibody, for example, Nivolumab, Pembrolizumab, or Pidilizumab, or an
Fe fusion protein of a PD-1 ligand, for example, AMP-224), wherein the endogenous Ela promoter

of a native adenovirus is replaced by the buman E2F1-promoter, and E3 19kD coding region of the
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native adenovirus is replaced by a heterologous gene encoding an immune-related molecule (such
as cytokine or chemokine, for example, GM-CSF). In some embodiments, the turnor-specific
promoter is a human E2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence set
forth in SEQ ID NG:1.

[0099]  In some embodiments, there is provided a method of treating a solid or lymphatic fumor in
an individual, comprising: a) locally administering to the site of the turnor an effective amount of an
adenovirus serotype 3, wherein the endogenous Ela promoter and E3 19kD coding region of a
native adenovirus is replaced by the human E2F-1 promoter and a nucleic acid encoding an
immune-related molecule (such as cytokine or chemokine, for example, GM-CSF); and b) locally
administering to the site of the tamor an effective amount of an inkebitor of PD-1 {such as an anti-
PD-1 antibody, for example, Nivolumab, Pembrolizumab, or Pidilizumab, or an Fe fusion protein of
a PD-1 ligand, for example, AMP-224). In some embodiments, the tumor-specific promoter is a
human E2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ
D NO:1.

{01066}  In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an effective amount of
CGO070; and b) systemically administering an effective amount of an inhibitor of PD-1 (such as an
anti-PD-1 antibody, for example, Nivolumab, Pembrolizumab, or Pidilizumab, or an Fc fusion
protein of a PD-1 ligand, for example, AMP-224). In some emmbodiments, the inhibitor of PD-1 i3
an anti-PD-1 antibody, for example, Nivolumab, Pembrolizumab, or Pidilizumab. In some
embodiments, the inhibitor of PD-1 is an inhibitor of the interaction between PD-1 and its ligand,
such as an inhibitor of PD-1/PD-L1 interaction or an inhibitor of PD-1/PD-L2 interaction. In some
embodiments, the inhibitor of PD-1 is an Fe fusion protein comprising a PD-1 ligand, such as an
“c-fusion of PD-L2 {e.g., AMP-224). In some embodiments, the CGO370 is administered divectly
into the tamor. In some embodiments, the CG070 is administered to the tissue having the tumor.
In some embodiments, the CGOO7 1s administered at a dose of about | ¥ 10® to about 1x 10" viral
particles (vp) (such as any of about 1 x 10° to about 1 x 10™, about 1 x 10" to about 1x 10" or
about 1x 10" to about 1x 10™ vp). In some embodiments, CGO070 1s administered weekly. In some
embodiments, CGOU70 is administered for about 1 week to about & weeks {(such as at least about
any of 3 weeks, 4 weeks or 5 weeks). In some embodiments, the inhibitor of PD-1 is administered
intravenously. In some embodiments, the CGO070 and the inhibitor of PD-1 are administered
sequentially. In some embodiments, the CGOO70 s administered prior to (such as inunediately

prior to) the administration of the inhibitor of PD-1. In some embodiments, the CGOGT0 is
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administered after (such as iamediately after) the administration of the inhibitor of PD-1. In somc
embodiments, the CGO070 and the inhibitor of PD-1 are administered simultancously. In some
embodiments, the method further comprises local administration of a second immunomodulator,
such as an immune checkpoint inhibitor or an tmmunc-stimulating agent. In some embodiments, the
method further comprises administration {(such as systeraic or local to the site of the tumoti of 2
third immunomodulator, such as an imoune checkpoint inhibitor or an immune-stimulating agent.
[8181] In some embodiments, the immune checkpoint inhibitor is an inhibitor of PD-1 ligand
{c.g., PD-L1 and/or PD-L2). In some embodiments, the inhibitor of PD-1 ligand is an anti-PD-1L1
antibody. In some embodiments, the inhibitor of PD-1 ligand is an anti-PD-L2 antibody. Exemplary
anti-PD-L1 antibodies include, but are not Imited to, KY-1003, MCLA-145, R(7446 (also known
as atezolizumab), BMS935559 (also known as MDX-1105), MPDL3280A, MEDI4736, Avelumab
(also known as MSBO010718C), and STI-A1010. In some embodiments, the anti-PD-L1 or anti-
PD-L2 is a monocional antibody or a polyclonal antibody. In some embodiments, the anti-PD-L1 or
anti-PD-L2 is an antigen-binding fragment sclected from the group consisting of Fab, Fab’, Flab’),,
Fv, scFv, and other antigen-binding subsequences of the full-fength anti-PD-L1 or anti-PD-1.2
antibody. In some embodiments, the anti-PD-L1 or anti-PD-1.2 antibody is a human, humanized, or
chimeric antibody. In some embodiments, the anti-PD-L1 or anti-PD-L2 antibody is a bispecific
antibody, a multispecific antibody, a single domain antibody, a fusion protein comprising an
antibody portion, or any other variants or derivatives thercof. In some embodiments, the inhibitor
of PD-1 ligand is an intubitor {e.g., peptide, protein or small molecule) of both PD-L1 and PD-L2.
Excemplary inhibitors of both PD-L1 and PD-L2 include, but are not limited to, AUR-012, and
AMP-224. In some embodiments, the inhibitor of PD-L1 and the inhtbitor of PD-1.2 can be used
interchangeably in any of the methods of treatment described herein.

[6182] In some embodiments, there is provided a method of treating a solid or lymphatic tamor in
an individual (such as a human), comprising: a) locally administering to the site of the tumor an
cffective amount of an oncolyvtic virus {such as an oncolytic adenovirus); and b) systemucally
admuinistering an effective amount of an inhibitor of PD-1 ligand (such as an anti-PD-L1 or ani-PD-
L2 antibody, or an inhibitor of both PD-L1 and PD-L2), wherein the oncolytic virus comprises a
viral vector comprising a tumor cell-specific promoter operably linked to a viral gene essential for
replication of the virus, and a heterologous gene encoding an immune-related molecule (such as
cytokine or chemokine). In some embodiments, the oncolytic virus is attenuated (for example
through multiple passages, inactivation or genctic modification). In some embodiments, the

oncolytic virus preferentially replicates in a cancer cell, such as an Rb-pathway defective cancer
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cell. In some embodiments, the inhibitor of PD-1 ligand is an anti-PD-L1 antibody, for example,
KY-1003, MCLA-1485, atezolizumab, BMS835559, MPDL3280A, MEDI4736, Avelumab, or STI-
AT010. In some emsbodiments, the inhibitor of PD-1 ligand is an anti-PD-L.2 antibody. In some
embodiments, the inhibitor of PD-1 ligand is an inhibitor {(¢.g., peptide, protein or small molecule)
of both PD-L1 and PD-L2, such as AUR-012, and AMP-224. In some embodiments, the oncolytic
virus is administered directly into the tumor. In some embodiments, the oncolytic virus is
administered to the tssue having the tumor. In some embodiments, the oncolyiic virus is
adrpinistered weekly. In some embodimnents, the ishibitor of PD-1 ligand is administered
intravenously. In some embodiments, the oncolytic virus and the inhibitor of PD-1 ligand are
administered sequentally. In some embodiments, the oncolytic virus is administered prior {0 {such
as immediately prior to) the administration of the inhibitor of PD-1 ligand. In some embodiments,
the oncolytic virus is administered after (such as immediately after) the administration of the
inhibitor of PD-1 ligand. In some embodiments, the oncolytic virus and the inhibitor of PD-1
ligand are administered simultancously. In some embodiments, the method further comprises focal
administration of a sccond immunomodulator, such as an immune checkpoint inhibitor or an
tmmune-stimulating agent. In some embodiments, the method further comprises administration
{such as systemic or local to the site of the tumor) of a third immmomodulator, such as an immune
checkpoint inhibitor or an immunc-stimulafing agent.

[6163] In some embodiments, there is provided a method of weating a solid or lymphatic tumor in
an individual, comprising: a} locally administering to the site of the tumor an effective amount of an
oncolytic virus (such as oncolytic adenovirus); and b) systemically administering an effective
amount of an inhibitor of PD-1 ligand (such as an anti-PD-L1 or anti-PD-L2 antibody, or an
inhibitor of both PD-L1 and PD-L2) , wherein the oncolytic virus comprises a viral vector
comprising a tumor cell-specific promoter operably linked to a viral gene essential for replication of
the virus, and a heterologous gene encoding an immune-related molecule (such as cytokine or
chemokine). In some embodiments, the tumor-specific promoter is an E2F-1 promoter, such as a
human E2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ
D NO: 1. In some embodiments, the viral gene essential for replication of the virus is selected from
the group consisting of E1A, E1B, and E4. In some embodiments, the heterologous gene is
operably linked to a viral prorooter, such as the B3 promoter. In some embodiments, the iromune-
related molecule is GM-CSFE.

{0104] In some embodiments, there is provided a method of treating a solid or lymphatic fumor in

an individual, comprising: a) locally administering to the site of the turnor an effective amount of an
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adenovirus serotype 3; and b) systemically administering an effective amount of an inhibitor of PD-
i Hgand {such as an anti-PD-L1 or ant-PD-L.2 antibody, or an inhibitor of both PD-L.1 and PD-L2),
wherein the endogenous Ela promoter of a native adenovirus is replaced by the buman E2F1-
promeoter, and E3 19kD coding region of the native adenovirus is replaced by a heterologous gene
encoding an immune-related molecule (such as cytokine or chemokine, for example, GM-CSE). In
some embodiments, the turnor-specific promoter is a human E2F-1 promoter or an E2F-1 promoter
comprising the nucleotide sequence set forth in SEQ ID NOG:1.

{6105} In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an cffective amount of
CGO070; and b) systemically administering an effective amount of an inhibitor of PD-1 ligand
{(such as an anti-PD-L1 or anti-PD-L2 antibody, or an inhibitor of both PB-L1 and PD-L2). In
some embodiments, the inhibitor of PD-1 ligand is an anti-PD-L1 antibody, for example, KY-1003,
MCLA-145, atezolizumab, BMS935559, MPDL3280A, MEDI4736, Avelumab, or STI-A1010. In
some embodiments, the inhibitor of PD-1 ligand is an anti-PD-L2 antibody. In some embodiments,
the inhibitor of PD-1 ligand is an inhibitor {e.g., peptide, protein or small molecule) of hoth PD-L1
and PD-1.2, such as AUR-012, and AMP-224. In some embodiments, the CGOO70 is administere
directly into the tumor. In some embodiments, the CGO070 is administered to the tissue having the
tumor. In some embodiments, the CGOO7 is administered at a dose of about 1 x 1¢° to about Ix
10™ viral particles (vp) (such as any of about 1 x 10° to about 1 x 10", about 1 x 10" to about 1x
10*, or about 1x 10* to about 1x 10* vp). In some embodiments, CGO070 is administered weekly.
In some embodiments, CG0070 is administered for about 1 week to about 6 weeks (such as at least
about any of 3 weeks, 4 weeks or 5 wecks). In some embodiments, the inhibitor of PD-1 ligand is
administered intravenously. In some embodiments, the CGO070 and the inhibitor of PD-1 ligand are
adminstered sequentially. In some embodiments, the CGOU70 is administered prior to (such as
immediately prior to) the administration of the inhibitor of PD-1 ligand. In some embodiments, the
CGOO70 1s administered after (such as immediately after) the administration of the inhibitor of PD-
1 ligand. In some embodiments, the CGO070 and the inhibitor of PD-1 ligand are administered
simultancously. In some embodiments, the method further comprises local administration of a
second immunomodulator, such as an immune checkpoint inhibitor or an immune-stimulating
agent. In some embodiments, the method further comprises administration (such as systemic or
local to the site of the tumor} of a third immunomodulator, such as an immune checkpoint inhibitor

or an immunec-stimulating agent.
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18186} In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a) intratumorally administering an effective amount of CGOU70; b)
intravenously administering an effective amount of an inhibitor of PD-L1 {(such as an antagonist
anti-PD-L1 antibody, for example, atezolizumab); and ¢} intratumorally administering an effective
amount of an inhibitor of CTLA-4 (such as an anti-CTLA-4 antibody, for example Ipilimumab). In
some embodiments, the CGO070 15 administered at a dose of about 1 x 10° to about 1x 10 viral
particles (vp) (such as any of about 1 x 10° to about 1 x 10™, about 1 x 10" to about 1x 10" or
about 1x 10" to about 1x 10™ vp). In some embodiments, CGO070 is administered weekly. In some
ermbodiments, the inhibitor of PD-L1 is admiuistered at a dose of about 1 mg/kg to about 20 mg/kg,
or about 750 mg to about 1200 mg. In some embodiments, the inhibitor of PD-L1 is administered
about monthly to about biweckly (such as about once every 2 weeks, about once every 3 weeks, or
about once cvery 4 weeks). In some embodiments, the inhibitor of CTLA-4 is administered at a
dose of about 0.1 mg/Kg to about 10 mg/Kg (such as any of about 0.1 mg/Kg to about 1 mg/Kg,
about 1 mg/Kg to about 5 mg/Kg, or about 5 mg/Kg to about 10 mg/Kg weekly). In some
embodiments, the inhibitor of CTLA-4 is administered weckly. In some embodiments, the inhibitor
of CTLA-4 is administered inuvediately after {e.g., no rmore than 5 minuates after) administration of
CGO070. In some embodiments, the inhibitor of PD-L1 is an antagonist antibody of PD-L1, such as
atezolizumab. In some embodiments, the inhibitor of CTLA-4 is an anti-CTLA-4 antibody, for
example Ipilimumab (e.g., YERVOY®). In some embodiments, the inhibitor of CTLA-4 is an
engineered lipocalin protein, for example an anticalin that specifically recognizes CTLA-4. In some
embodiments, the individual is further administered intratumorally an effective amount of DDM as
a transduction enhancing agent in combination with the CGUO70 administration. In some
ernbodiments, CGO070 and the inhibitor of CTLA-4 are administered by injection into the tissue
having the tumor. In some embodiments, CGU070 and the inhibitor of CTLA-4 are administered by
injection directly into the tumor. In some embodiments, the CGOO70 and the inhibitor of PD-L1 are
administered sequentially. in some ernbodiments, the CGO070 is administered prior to (such as
immediately prior to) the administration of the inhibitor of PB-L1. In some embodiments, the
CGOUT0 is administered after (such as immediately after) the administration of the inhibitor of PD-
L. In some embodiments, the CGOO70 and the inhibitor of PI-L1 are administered
simultaneously. In some embodiments, CGUO70 is administered for about 1 to about § weeks as
one treatment course. In some embodiments, the treatment course is repeated every about two o
about three months. In some embodiments, the solid or lymphatic tumor is selected from the group

consisting of head and neck cancer, breast cancer, colorectal cancer, liver cancer, pancreatic
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adenocarcinoma, gallbladder and bile duct cancer, ovarian cancer, cervical cancer, small cell lung
cancer, non-small cell lung cancer, renal cell carcinoma, bladder cancer, prostate cancer, bone
cancer, mesothelioma, brain cancer, soft tissue sarcoma, sterine cancer, thyroid cancer,
nasopharyngeal carcinoma, and melanoma. In some embodiments, the solid or lyrmphatic tumor has
heen refractory to prior therapy. In some embodiments, the method further comprises local
administration of a second immunomodulator, such as an immune-stimulating agent. In some
embodiments, the second immunomodulator is a CD40 activator, such as an agonist anti-CD4{
antibody (e.g., APX005M). In some embodiments, the second immunomodulator is a 4-1BB
activator, such as an agonist anti-4-1BB antibody (e.g., PF-(5082566).

[6187] In some embodiments, the timmune-stimulating agent is an activator of CD44. In some
embodiments, the activator of CD40 is an agonistic anti-CD40 antibedy. Any of the known anti-
D40 antibodies may be used in the present invention, including, but not limited to, CP-870,893,
Dacetuzumab (also known as SGN-40), Chil.ob 7/4, APX(005, and APX00SM, BI-655064, and
BMS-986(90. In some embodiments, the agonistic anti-CD40 antibody is a2 monoclonal antibody or
a polyclonal antibody. In some embodiments, the agonistic anti-CD40 antibody is an antigen-
hinding fragment selected from the group consisting of Fab, Fab’, F(ab™),, Fv, scFv, and other
antigen-binding subsequences of the fall-length anti-CD40 antibody. In some embodiments, the
agonistic anti-CD440 antibody is a human, bumanized, or chimeric antibody. In some embodiments,
the agonistic anti-CD40 antibody is a bispecific antibody, a roultispecific antibody, a single domain
antibody, a fusion protein comprising an antibody portion, or any other variants or derivatives
thereof. In some embodiments, the activator of D40 is a natural or engineered CD40 ligand, such
as CD4OL. In some embodiments, the activator of CI340 is an inhibitor of the interaction between
CDA0 and CD40L. In some embodiments, the activator of CD40 increases the signaling of CD440.
[6168] Thus, for example, in some embodiments, there is provided a method of reating a solid or
Iymphatic tumor in an individual (such as a human}, comprising: a) locally administering to the site
of the tumor an effective amount of an oncolytic virus (such as an oncolytic adenovirus); and b)
systemically administering an effective amount of an activator of CD40 (such as an agnostic anti-
CD40 antibody, for example, CP-870,893, Dacetuzumab, Chil.ob 7/4 or APX005M). wherein the
oncolytic virus comprises a viral vector comprising a tumor cell-specific promoter operably linked
to a viral gene essential for replication of the virus, and a heterologous gene encoding an iromune-
related molecule (such as cytokine or chemokine). In some embodiments, the oncolytic virus is
attenuated (for cxample through multiple passages, inactivation or genctic modification). In some

embodiments, the oncolytic virus preferentially replicates in a cancer cell, such as an Rb-pathway
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defective cancer cell. In some embodiments, the activator of CD40 is an agnostic anti-CD40
antibody, for example, CP-870,893, Dacetuzumab, Chil.ob 7/4 or APX005M. In some
embodiments, the oncolytic virus is administered directly into the tumor. 1n some embodiments,
the oncolytic virus is administered to the tissuc having the tumor. In some embodiments, the
oncolytic virus is administered weekly. In some embodiments, the activator of CD40 is
administered intravenously. In some embodiments, the oncolytic virus and the activator of CD40
are admimsiered sequentially. In some embodiments, the oncolytic virus is administered prior to
(such as immediately prior to) the administration of the activator of CD40. In some embodiments,
the oncolytic virus is administered after (such as immediately after) the administration of the
activator of CD40. In some embodiments, the oncolytic virus and the activator of CD40 are
administered simultancously. In some embodiments, the method further comprises local
administration of a second immunomodulator, such as an immmune checkpoint inhibitor or an
immune-stimulating agent. In some embodirnents, the method forther comprises administration
(such as systemic or focal to the site of the tumor) of a third immunomodulator, such as an immune
checkpoint inhibitor or an immunec-stimulating agent.

[81869] In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a} locally admunistering to the site of the tumor an effective amount of an
oncolytic virus (such as oncolytic adenovirus); and b) systemically administering an effective
amount of an activator of CD40 (such as an agnostic anti-CD40 antibody, for exaraple, CP-870,893,
Dacetuzumab, ChiLob 7/4 or APX005M) , wherein the oncolytic virus comprises a viral vector
comprising a tumor cell-specific promoter operably linked to a viral gene essential for replication of
the virus, and a heterologous gene enceding an immune-related molecule (such as cytokine or
chemokine). In some embodiments, the tumor-specific promoter is an E2F-1 promoter, such as a
human E2F-1 promoter or an E2F-1 promoter comprising the nucieotide sequence set forth in SEQ
D NO:1. In some embodiments, the viral genc essential for replication of the virus is sclected from
the group consisting of E1A, E1B, and E4. In some embodiments, the heterologous gene is
operably linked to a viral promoter, such as the E3 promoter. In some embodiments, the immune-
related melecule is GM-CSF.

{6116} In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an effective amount of an
adenovirus serotype 5; and b) systemically administering an effective amount of an activator of
D40 (such as an agnostic anti-{"D40 antibody, for example, CP-870,893, Dacetuzumab, Chil.ob

714 or APXO05M), whercin the endogenous Ela promoter of a native adenovirus 1s replaced by the
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human E2F1-promoter, and E3 19kD coding region of the native adenovirus is replaced by a
heterologous gene encoding an immune-related molecule (such as cytokine or chemokine, for
example, GM-CSF). In some embodirnents, the tumor-specific promoter is a hurnan E2F-1
promoter or an E2F-1 promoter comprising the nucleotide sequence sct forth in SEQ ID NO: 1.
{0111} In some embodiments, there is provided a method of treating a solid or lymphatic fumor in
an individual, comprising: a) locally administering to the site of the tumor an effective amount of
CGOO70; and b) systemically administering an effective amount of an activator of CD40 (such as an
agnostic anti-CD40 antibedy, for example, CP-870,893, Dacctuzumab, Chil.ob 7/4 or APX005M).
In some embodiments, the activator of CB44 is an agnostic anti-CD40 antibody, for example, CP-
870,893, Dacetuzumab, Chilob 7/4 or APX005M. In some embodiments, the CGOOT0 is
administered directly into the tumor. In some embodiments, the CGO070 is administered to the
fissue having the twmor. o some emnbodiments, the CGO07 is administered at 3 dose of about 1 x

10

10% to about 1x 10" viral particles (vp) (such as any of about 1 x 10° to about 1 x 10", about 1 x
10 to about 1x 1{)12e or about 1x 10" to about 1x 10" vp). In some embodiments, CGOHO70 is
adroinistered weekly. In some ernbodiments, CGO070 is administered for about 1 week to about 6
weeks (such as at least about any of 3 weeks, 4 wecks or 5 weeks). In some embodiments, the
activator of CD40 is administered intravenously. In some embodiments, the CGOU70 and the
activator of CD40 are administered sequentially. In some embodiments, the CGO070 is
administercd prior to (such as immediately prior to) the administration of the activator of CD40. In
some embodiments, the CGO070 s admimstered after (such as immediately after) the
administration of the activator of CD40. In some embodiments, the CGO0T0 and the activator of
CD40 are administered simultancously. In some embodiments, the method further comprises local
administration of a second immmunomodulator, such as an immune checkpoint inhibitor or an
immune-stimulating agent. In some embodiments, the method further comprises administration
(such as systemic or local to the site of the tumor) of a third immunomodulator, such as an immune
checkpoint inhibitor or an immune-stimulating agent.

[8112] In some embodiments, the immune-stimulating agent ts an activator of 0X40. In some
embodiments, the activator of 0X440 is an agonistic anti-0X40 antibedy. Any of the known anti-
(X 40 antibodies may be used in the present invention, inchuding, but not fimited 10, MEDIG469,
MEDIOS62, MEDI6383, GSK3174998, KHK4083 and nViveMADb clone GX-86. Tn some
embodiments, the agonistic anti-OX40 antibody is a monoclonal antibody or a polyclonal antibody.
In some embodiments, the agonistic anti-OX40 antihody is an antigen-binding fragment selected

from the group consisting of Fab, Fab’, F(ab’),, Fv, sclv, and other antigen-binding subseqguences
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of the full-length anti-OX40 antibody. In some embodiments, the agonistic anti-OX40 antibody is a
human, humanized, or chimeric antibody. In some embodiments, the agonistic anti-0X40 antibody
is a hispecific antibody, a multispecific antibody, a single domain antibody, a fusion protein
comprising an antibody portion, or any other variants or derivatives thercof. In some embodiments,
the activator of OX40 is a natural or engineered OX40 ligand, such as OX40L. In some
embodiments, the activator of OX40 is an inhibitor of the interaction between OX40 and OX40L..
Any of the inhibitors of interaction between OX40 and OX40L may be used in the present
invention, sce, for example, 1S Patent No. US8283450, USTIRGT621, UST547438, UST063845,
UST337763 and USS801227. In some embodiments, the activator of OX40 increases the signaling
of UX40.

16113} Thus, for example, in some embodiments, there is provided a method of treating a solid or
Iymphatic tumor in an individual (such as a human}, comprising: a) locally administering to the site
of the tumor an effective amount of an oncolytic virus (such as an oncolytic adenovirus); and b)
systemically administering an effective amount of an activator of OX40 (such as an agnostic anti-
OX490 antibody, for example, MEDI6469, MEDIOSG2, MEDI6G383, GSK3174998, KHK4(083 or
inVivoMAb clone OX-86), wherein the oncolytic virus comprises a viral vector comprising a tumor
cell-specific promoter operably linked to a viral gene essential for replication of the virgs, and a
heterologous gene encoding an immune-related molecule (such as cytokine or chemokine). In some
embodiments, the oncolytic virus is atteniated (for example through multiple passages, inactivation
or genetic modification). In some embodiments, the oncolytic virus preferentially replicates in a
cancer cell, such as an Rb-pathway defective cancer cell. In some embodiments, the activator of
OX40 is an agnostic anti-0X40 antibody, for example, MEDIN469, MEDIOS62, MEDIG383,
G5K3174998, KHK4083 or fnViveMAb clone OX-86. In some embodiments, the oncolytic virus is
administered divectly into the tumor. In some embodiments, the oncolyic virus is administered o
the tissue having the mumor. In some embodiments, the oncolytic virus is administered weekly. In
some embodiments, the activator of OX40 is administered intravenously. In some embodiments, the
oncolytic virus and the activator of OX40 are administered sequentially. In some embodiments, the
oncolytic virus is administered prior to {(such as immediately prior to) the administration of the
activator of OX40. In some embodiments, the oncolytic virus is administered after (such as
romediately after) the administration of the activator of OX40. In some embodiments, the
oncolytic virus and the activator of OX40 are administered simultaneously. In some embodiments,
the method further comprises local administration of a second immunomodulator, such as an

immune checkpoint inhibitor or an immune-stitnolating agent. In some embodiments, the method
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further corapriscs administration {such as systemic or {ocal to the site of the tumor) of a third
omunomodulator, such as an immune checkpoint inhibitor or an immune-stimulating agent.
[6114] n some embodiments, there is provided a method of treating a solid or lymphatic turmor in
an individual, comprising: a) locally administering to the site of the tumor an effective amount of an
oncolytic virus (such as oncolytic adenovirus); and b) systemically administering an effective
amount of an activator of OX40 (such as an agnostic anti-OX40 antibody, for example, MEDIG469,
MEDI0562, MEDIO3E83, GSK3174998, KHKA4083 or InVivoMAD clone OX-86) , wherein the
oncolytic virus comprises a viral vector comprising a tumor cell-specific promoter operably linked
to a viral gene essential for replication of the virus, and a heterologous gene encoding an iramune-
related molecule (such as cytokine or chemokine). In some embodiments, the tumor-specific
promoter is an E2F-1 promoter, such as a human E2F-1 promoter or an E2F-1 promoter comprising
the nucleotide sequence set forth in SEQ 1D NG 1. In some embodiments, the viral gene cssential
for replication of the virus is selected from the group consisting of ETA, EIB, and E4. In some
embodiments, the heterologous gene is operably linked to a viral promoter, such as the E3
promoter. In some embodiments, the immune-related molecule is GM-CSF.

[8115] in some embodiments, there is provided a method of treating a solid or lymphatic turmor in
an individual, comprising: a} locally admunistering to the site of the tumor an effective amount of an
adenovirus serotype 5; and b) systemically administering an effective amount of an activator of
OX40 (such as an agnostic anti-OX40 antibody, for example, MEDIG469, MEDIOS62, MEDIG383,
GSK317499%, KHE4083 or InVivoMAD clone OX-86), wherein the endogenous Ela promoter of a
native adenovirus is replaced by the human EZF1-promoter, and E3 19kD coding region of the
native adenovirus is replaced by a heterologous gene encoding an immune-related mwolecule (such
as cytokine or chemokine, for example, GM-CSF). In some embodiments, the tumor-specific
promoter is a hurnan B2F-1 promoter or an B2F-1 promoter comprising the nucleotide sequence set
forth in SEQ ID NO:1.

[6116] In some embodiments, there is provided a method of weating a solid or lymphatic tumor in
an individual, comprising: a} locally administering to the site of the tumor an effective amount of
CGOUTG; and b) systemically administering an effective amount of an activator of OX40 (such as an
agnostic anti-OX40 antibody, for cxample, MEDI6469, MEDIOS62, MEDIG383, GSK3174998,
KHEKA4083 or InVivoMAD clone 0X-86). In some embodiments, the activator of OX40 15 an
agnostic anti-OX40 antibody, for example, MEDI6469, MEDI(362, MEDI0O3K3, GSK3174598,
KHKA4083 or {nVivoMAD clone OX-86. In some emshodiments, CGO070 is administered divectly

into the tumor. In some embodiments, CGO070 is administered to the tissue having the turoor. In
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some embodiments, the CGO070 is admuinistered at a dose of about 1 x 10® to about 1x 10" viral
particles (vp) (such as any of about 1 x 10% to about 1 x 10'°, about 1 x 10" to about 1x 10", or
about 1x 10 to about Ix 10 vp). In some erobodiments, CGOO70 is administered weekly. In some
embodiments, CGO0U70 is administered for about 1 week to about 6 weeks (such as at least about
any of 3 wecks, 4 wecks or 5 weeks). In some embodiments, the activator of OX40 is administered
at a dose of about 0.001 mg/kg o about 10 mg/kg (such as such as any of about 0.003 mg/Kg to
about 0.01 mg/Kg, about 0.01 mg/Kg to about 0.1 mg/Kg, about 0.1 mg/Kg to about 1 mg/Kyg,
about 1 mg/Kg to about 5 mg/Kg, or about 5 mg/K g to about 10 mg/Kg). In some emnbodiments, the
activator of OX40 is administered about monthly to about weckly (such as about weckly, about
once every 2 weeks, or about once every 3 weeks). In some embodiments, the CGOU70 and the
activator of OX40 are administered sequentially. In some embodiments, the CGOG70 is
administercd prior to (such as immediately prior t0) the administration of the activator of OX40. In
some embodiments, the CGO070 s admimstered after (such as immediately after) the
administration of the activator of OX40. In some embodiments, CGOO70 and the activator of OX40
arc administered simultaneously. In some embodiments, the method further comprises local
administration of a second immmunomodulator, such as an immune checkpoint inhibitor or an
immune-stimulating agent. In some embodiments, the method further comprises administration
{(such as systemic or local to the site of the tumor) of a third immunomodulator, such as an immune
checkpoint inhibitor or an immune-stimulating agent.

{8117} In some embodiments, theve is provided a method of treating a sohd or lymphatic tumor in
an individual, comprising: a) intratumorally administering an effective amount of CG0O070; b)
intravenously administering an effective amount of an 0OX40 activator (such as an agnostic anti-
(X440 antibody, for example, MEDI6469, MEDIOSG2, MEDIG383, G5K3174998, KHK4083 or
InVivoMADb clone OX-86); and ¢) intratumorally administering an effective amount of an inhibitor
of UTLA-4 (such as an anti-CTLA-4 antibody, for example Ipilimumab). In some embodiments, the
CGOT0 is administered at a dose of about 1 x 10° to about 1x 10™ viral particles (vp) (such as any
of about 1 x 10° to about 1 x 1010., about 1 x 10'%t0 about Ix 'i()m, or about 1x 10 to about 1x 10™
vp). In some embodiments, CGO0U70 is administered weekly. In some embodiments, the OX40
activator is administered at a dose of about 0.001mg/kg o about 10 mg/kg (such as such as any of
about 0.003 mg/Kg to about 0.01 mg/Kg, about 0.01 mg/Kg to about 0.1 mg/Kg, about 0.1 mg/Kg
o about T mg/Kg, about I mg/Kg to about 5 mg/Kg, or about 5 mg/Kg to about 10 mg/Kg). In
some emnbodiments, the activator of OX40 is administered about raonthly to about weekly (such as

about weekly, about once every 2 weeks, or about once every 3 weeks). In some embodiments, the
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inhibitor of C'TLA-4 is administered at a dose of about 0.1 mg/Kg to about 10 mg/Kg {such as any
of about 0.1 mg/Kg to about 1 mog/Kg, about 1 mg/Kg to about 5 mg/Kg, or about 5 mg/Kg to about
10 mg/Kg weekly). In some embodiments, the inhibitor of CTLA-4 15 administeved weekly. In
some embodiments, the inhibitor of CTLA-4 is administered immediately after {e.g., no more than
S minutes after) administration of CGOG70. In some embodiments, the OX40 activator is an
agonistic antibody of OX40, such as G5K3174998. In some emnbodiments, the inhibitor of CTLA-4
is an anti-CTLA-4 anttbody, for example Ipilimmamab (e.g., YERVY OY®). In some embodiments, the
inhibitor of CTLA-4 is an engineered lipocalin protein, for example an anticalin that specifically
recognizes CTLA-4. In some embodiments, the individual is further administered intratumorally an
effective amount of DDM as a transduction enhancing agent in combination with the CGU070
administration. In some embodiments, the CGO070 and the activator of (OX40 are administered
scquentially. In some embodiments, the CGU070 is administered prior to (such as immediately prior
to) the administration of the activator of OX40. In some embodiments, the CGO070 is administered
after (such as immediately after) the administration of the activator of GX4{. In some
embodiments, CGOG70 and the activator of OX40 are administered stmulianeously. In some
ernbodiments, CGO070 and the inhibitor of CTLA-4 are administered by injection into the tissue
having the tumor. In some embodiments, CGU070 and the inhibitor of CTLA-4 are administered by
injection directly into the tumor. In some embodiments, CG0070 is administered for about 1 to
about 6 weeks as one treatroent course. In some embodiments, the treatment course is repeated
gvery about two to about three months. In some embodiments, the solid or lymphatic tumor is
sclected from the group consisting of head and neck cancer, breast cancer, colorectal cancer, liver
cancer, pancreatic adenocarcinoma, galibladder and bile duct cancer, ovarian cancer, cervical
cancer, small cell tang cancer, non-small cell lung cancer, renal cell carcinoma, bladder cancer,
prostaie cancer, bone cancer, mesothelioma, brain cancer, soft tissue sarcoma, uterine cancer,
thyroid cancer, nasopharyngeal carcinoma, and melfanoma. In some embodiments, the solid or
{yvmphatic tumor has heen refractory to prior therapy. in some embodiments, the method further
comprises intratumoral administration of a second immunomodulator, such as an immune-
stimulating agent. In some embodiments, the second immuneomodulator is a CD40 activator, such as
an agonist anti-CD40 antibody {(e.g., APX005M). In some embodiments, the second
omunomodulator is a 4-1BB activator, such as an agonist anti-4-1BB antibody {e.g., PF-
(5082566).

{6118} The methods described herein may further comprise a step of locally administering to the

site of the tumor a pretreatment composition prior to the administration of the oncolytic virus. In
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some cmbodiments, the pretreatment composition comprises a transduction enhancing agent, such
as N-Dodecyi-B-D-maltoside (BDM). DDM is a nonionic surfactant comprised of a maltose
derivatized with a single twelve-carbon chain, and acts as a mild detergent and solubilizing agent. It has
been used as a food additive and is known to enhance mucosal surface permeation in rodents, probably
due to its effect on membrane associated GAG and tight junctions.

18119} The pretreatment composition can be administered directly into the tumor or to a tissue
having the tumor. In some embodiments, the pretreatment composition comprises a solution of the
transduction enhancing agent (such as DDM). Suitable concentration of the pretreatment
composition (such as DDM solution) include, but are not limited to, about any one of 0.01%,

05%, 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%, 2%, 3%, 4%, or 5% of the transducing enchanting
agent (such as DDM). In some embodiments, the pretreatmuent composition comprises any of about
$.01% t about 0.05%, about 8.05% to about (.1%, about 0.1% to about 0.5%, about 0.5% to about
1%, about 1% to about 2%, about 2% to about 3%, about 3% to about 49, about 4% to about 5%,
about 0.01% to about 1%, about 0.05% to about 2%, about 1% to about 5%, or about 0.1% to about
3% of the transduction enhancing agent {such as DDM).

{8128} In some embodiments, the pretreatment (such as DDM) is administered immediately {such
as no more than 5 minutes) prior to the administration of the oncolytic virus. In some embodiments,
the pretreatment (such as DDM) is administered no more than about any of 5 minutes, 10 minutes,
1S muinutes, 20 minutes, 30 muinutes, 45 minutes, 1 hour, 90 minutes, 2 hours, 3 hours or 4 hours
before the administration of the oncolytic virus. In some ermbodiments, the pretreatment (such as
DDM) is administered no more than about 2 hours before the administration of the oncolytic virus.
{6121] Suitable dosages for the pretreatment composition {sach as DDM) include, but are not
limited to, about any of 0.1 mg/kg, 0.5 mg/kg, 1 me/ke, 1.5mg/kg, 2 mg/kg. 2.5 mg/kg, Smg/kg, 10
mg/kg, 25 mg/kg, S0 mg/kg, 100 mg/kg, 150 mogrkg, 200 mglkg, 250 mglkg, 300 mg/kg, 400
mg/kg, 500 mg/kg, 0.1 mg/kg to 0.5 mglkg, 0.5 mglkg to 1 mgikg, 1 mg/kg to 2 mg/kg, 2 mglkg to
Smg/kg, Smg/kg to 10 mg/kg, 10 mg/kg to 25 mg/ke, 25 mg/kg to 50 mg/kg, 50 mg/kg to 100
mg/kg, 100 mgrkg to 150 mg/kg, 150 mg/kg to 200 mglkg, 200 mg'kg to 250 mg/kg, 250 mg/kg to
300 mg/kg, or 0.3 mg/kg to about 5 mog/kg. In some embodiments, a suitable dosage for the
pretreatment composition is about any one of 0.1 g, 0.2 2, 052, 0.75¢g. 1,138, 28,258, 58, ¢

10 g of the transduction enhancing agent (such as DDM).

{08122} In some embodiments, the individoal (e.g., wholly or only at the site of the turmor) is
subject to a prior therapy prior to the administration of the oncolytic virus and the

immunomodulator (including combination of immunomodulators). In some embodiments, the prior
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therapy is fumor site preparation using one or more {such as 1, 2, 3, 4, 5, or more) reatment
modalities, inchiding, but are not limited to radiation therapy, administration of one or more
omune-related molecules, administration of other therapeutic agents, and combinations thercof. It
is believed that adding other pre-treatment preparations can increase the chance of success for the
methods described above. Without being bound by any theory or hypothesis, for example, local
radiation, with or without lymphodepletion effects, or chemotherapy, may increase the chance of
the infectious process, and may deplete the more sensinve Treg cells at the numor sites, thereby
reviving the exhausted ot telorized T memory cells. Similarty, tumor site preparations prior o or in
concomitant with the administration of the invention combination at the tumor site can involve
cytokines, chemokines, small molecules and other well-known beneficial immnomodulators, such
as IL.2, 1112, 0OX40, CD40 and 4-18B agonist. These tumor site preparation modalities can be
given in conjunction with or in sequence depending on needs.

[8123] In some embodiments, the prior therapy is radiation therapy (e.g., with or without
chemotherapy). In some embodiments, the radiation therapy is in combination with chemotherapy.
In some embodiments, the prior therapy is radiation therapy to the whole body. In some
embodiments, the prior therapy is radiation therapy to only tumor sites. In some embodiments, the
prioy therapy is radiation therapy to tissues having the tumor. In some embodiments, the prior
therapy is radiation therapy to only the site of the tamor selected for local administration of the
oncolytic virus. In some embodiments, the prior therapy is radiation therapy to only a tissue having
the wmor selected for local admintstration of the oncolytic virus. In some embodiments, the dose of
the radiation therapy is insufficient to treat the tumor cells. For example, a suitable dosage of the
radiation therapy is about any one of 1 Gy, 5 Gy, 10 Gy, 15 Gy, 20 Gy, 25 Gy, 36 Gy, 35 Gy, 40
Gy, 45 Gy, 50 Gy, 55 Gy, 60 Gy, 65 Gy, 70 Gy, 75 Gy, 80 Gy, 90 Gy or 100 Gy. In some
embodiments, the dose of the radiation therapy is no more than about any one of 1 Gy, 5 Gy, 10 Gy,
15 Gy, 20 Gy, 25 Gy, 30 Gy, 35 Gy, 40 Gy, 45 Gy, 50 Gy, 55 Gy, 60 Gy, 63 Gy, 70 Gy, 75 Gy, 80
Gy, 90 Gy or 100 Gy. In some embodiments, the dose of the radiation therapy 1s any one of about 1
Gy to about 3 Gy, about 5 Gy to about 10 Gy, about 10 Gy to about 15 Gy, about 15 Gy to about 20
Gy, about 20 Gy to about 25 Gy, about 25 Gy to about 30 Gy, about 30 Gy to about 35 Gy, about 5
5y 0 about 15 Gy, about 10 Gy to about 20 Gy, about 20 Gy to about 30 Gy, sbout 30 Gy o about
40 Gy, about 40 Gy to about 50 Gy, about 50 Gy to about 60 Gy, about 60 Gy to about 70 Gy,
about 78 Gy to about 80 Gy, about 80 Gy to about 100 Gy, about 10 Gy to about 30 Gy, about 20

Gy to about 40 Gy, about 1Gy to about 25 Gy, about 25 Gy to about 50 Gy, about 30 Gy to about
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60 Gy. about 60 Gy to about 80 Gy, or about 10 Gy to about 60 Gy. The suitable dosage of the
radiation therapy may also depend on the type, stage and location of the tumor.

{0124} n some embodiments, the radiation therapy is administered in more than one fraction,
such as about anyoncof 2, 3,4,5, 6,7, 8, 9, 13, 12, 15, 16, 18, 20 or more fractions. In some
embodiments, the radiation therapy fractions are administered over the course of about any one of |
day, 2 days, 3 days, 4 days, S days, 6 days, 1 week, 2 weeks, 3 weeks, 4 wecks, 5 weeks, 6 weeks, 7
weeks or more. In some embodiments, the radiation therapy fractions are administered over the
course of any one of about 1 day to about 5 days, about 1 week to about 2 weeks, about 2 weeks to
about 3 weeks, about 3 weeks to about 4 weeks, about 4 weeks to about 5 weeks, about 5 weeks to
about 6 weeks, about 6 weeks to about 7 weeks, about 2 weeks to about 4 weeks, about 4 weeks to
about 6 weeks, or about 1 week to about & weeks. In some embodiments, the radiation therapy is
administercd about two fractions per day. In some embodiments, cach fraction of the radiation
therapy is about 1.8 Gy to about 2 Gy per day, five days a week, for an adult, or about 1.3 Gy to
about 1.8 Gy per day, five days a week for a child. In some embodiments, each fraction of the
radiation therapy is about any one of 1 Gy, 1.5 Gy, 2 Gy, 2.5 Gy, 5 Gy, 10 Gy, 15 Gy, 20 Gy, 30
Gy, 40 Gy, 50 Gy or more. [n some embodiments, each fraction of the radiation therapy is any one
of about 1 Gy to about 1.5 Gy, about 1.5 Gy to about 2 Gy, about 1 Gy to about 2.3 Gy, about 2.5
Gy to about 5 Gy, about 5 Gy to about 10 Gy, about 10 Gy to about 15 Gy, about 15 Gy to about 20
Gy, about 20 Gy to about 30 Gy, about 25 Gy to about 50 Gy, about 1 Gy to about 10 Gy, or about
2 Gy to about 20 Gy. In some embodiments, the radiation therapy is administered in a single
fraction.

{6125}  in some embodiments, the radiation therapy is aim at lymphodepletion, either as a single
dose fraction per day or in multiple fractions over days to weeks. In some emboduments, the
lymphodepletion radiation therapy is given as a total body wrradiation. In some embodiments, the
Iymphodepletion is only given to local tumor sites, or to tissues with the tumor. In some
embodiments, the lymphodepletion radiation therapy is administered two fractions per day. In some
embodiments, each fraction of the lymphodepletion radiation therapy is about 1 Gy to about 2 Gy
per day, five days a week, for an adult. or about (.5 Gy to about 1.8 Gy per day, five days a weeck
for a child. in some embodiments, cach fraction of the radiation therapy is about any one of 1 Gy,
1.5 Gy, 2 Gy, 2.5 Gy, 5 Gy, 10 Gy, 15 Gy, 20 Gy, 30 Gy, 40 Gy, 50 Gy or more. In some
embodiments, cach fraction of the radiation therapy is any one of about | Gy to about 1.5 Gy, about
1.5 Gy 1o about 2 Gy, about 1 Gy to about 2.5 Gy, about 2.3 Gy to about 5 Gy, about 5 Gy 1o about

10 Gy, about 10 Gy to about 15 Gy, about 15 Gy to about 20 Gy, about 20 Gy to about 30 Gy,
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about 25 (Gy to about 50 Gy, about 1 Gy to about 10 Gy, or about 2 Gy to about 20 Gy. In some
embodiments, lymphodepletion radiation therapy is administered with or without the use of a
chemotherapeutic agent, such as but not Himited to, cyclophosphamide and fludarabine.

{6126] Any of the known methods of radiation therapy may be used in the present invention,
including, but not limited to external beam radiation therapy (EBRT or XRT), tcle therapy,
brachytherapy, sealed source radiation therapy, systemic radioisotope therapy (RIT), unsealed
source radiation therapy, intraoperative radiation therapy (JORT), targeted intraoperative radiation
therapy (TARGIT), intensity-rmoodulated radiation therapy (IMRT), volumetric modulated arc
therapy (VMAT), particle therapy, and auger therapy.

[6127] In some embodiments, the method for treating an individual having a solid or lymphatic
fumor, comprising {a) locally administering a radiation therapy; b) locally administering to the site
of the tumor an effective amount of an oncolytic virus (such as an oncolytic adenovirus, for
example, CGO070); and ¢} systemically administering an effective amount of an immunomodulator
(including combination of immunomeodulators}, wherein the oncolytic virus comprises a viral vector
coraprising a tumor cell-specific promoter operably linked to a viral gene essential for replication of
the virus, and a heterologous gene encoding an immune-rvelated molecule (such as cytokine or
chemokine). In some embodiments, the tumor-specific promoter s an E2F-1 promoter, such as a
human E2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ
D NO:1. In some embodiments, the viral gene essential for replication of the oncolytic virus is
selected from the group consisting of E1A, E18, and E4. In some embodiments, the heterologous
gene is operably linked to a viral promoter, such as an E3 promoter. In some embodiments, the
tomunc-related molecule s GM-CSE. In some embodiments, the radiation therapy is administered
priot to the administration of the oncolytic virus and/or the immunomodulator (inchiding
combination of tmmunomodiiators). In some embodiments, the radiation therapy is administered
about 1 day to about 1 week (e.g., about 2 days) prior to the administration of the oncolytic virus
and the immunomoduelator {including combination of immunomodolators). In some embodiments,
the radiation therapy, and/or the oncolytic virus are administered directly to the solid or lymphatic
tmor. In some embodiments, the radiation therapy, and/or the oncolytic virus arc administered to
the tissue having the solid or lymphatic tumor. In some embodiments, the immunomodulator is a
modulator of an tromune checkpoint molecule selected from the group consisting of CTLA-4, PD-
1, PD-L1, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thereof. In some embodiments,
the immunomoduiator is an immune-stinlating agent sclected from the group congsisting of

activators of OX40, 4-1BB and CD40. In some embodiments, the method further comprises local
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administration of a second immunomodulator, such as an immune checkpoint inhibitor or an
tmmune-stimulating agent. In some embodiments, the method further comprises administration
{such as systemic or local to the site of the tumor) of a third immunomodulator, such as an tomune
checkpoint inhibitor or an immunc-stimulafing agent.

{6128} In some embodiments, the prior therapy comprises administration of a therapeutic agent.
In some embodiments, the dosage of the therapeutic agent is sufficient to treat the numor. In some
cmbodiments, the dosage of the therapeutic agent is insufficient (o treat the tumor. In some
embodiments, the therapeutic agent is any one or combination of chemotherapeutic agents known in
the art, for example, cyclosphamide. In some embodiments, the therapeutic agent is any onc or
combination of agents targeting or blocking a cellular signaling pathway known in the art, for
example, a BRAF inhibitor. In some cmbodiments, the therapeutic agent is any one of combination
of ccll therapics known in the art, for example, TIL cells, CAR/T cclls, and/or TCR/T cells. In
some embodiments, the therapeutic agent is an agent that increases the level of cytokines involved
an immunogenic pathway. Any of the immune-related molecules described herein may be used as
the therapeutic agent, including, but are not limited to, cytokines such as IO, IL8 and .18 (these
cytokines can cither have pro and/or anti-inflammatory actions, or some may promote new blood
vessels formation and tumor growth), chemokines (such as CCL21 that can promote fumor spread
by increase of lymphatic structures), growth factors (such as FLT3L), heat shock proteins, small
molecule kinase inhibitors (such as JAKZ inhibitor), {AP inhibitors, STING activators (such as
CDN), PRRago (such as CpG ODN (oligodeoxynucleotides), Imiguimod, or Poly 1), TLR
stimulators (such as GS5-9620, AED-1419, CYT-003-QbG10, AVE-0675, or PF-7909), and RLR
stimulators (such as RIG-|, Mda5, or LGP2 stimulators). In some embodiments, the therapeutic
agent is an agent that causes dysfunction or damage to a structiral component of a tumor.
Exemplary agents include, but are not limited to, anti-VEGF antibody, a hyahwonidase, and n-
dodecyl-B-maltoside. In some crobodiments, the therapeutic agent induces immune cells, such as
dendritic cells, B cells, and T cells (such as follicular T helper celis).

[0129] Any of the therapeutic agent/s described herein, e.g. chemotherapeutic agents, agents
targeting or blocking cell signaling pathways, cytokines, chemokines, cell therapies, etc., can be
administered directly or indirectly (e.g. through intravenous administration) to the tumor sites,
cither singly or in combination.

[81308] In some embodiments, the method for treating an individual having a solid or lymphatic
tmor, comprising: (a) locally administering a therapeutic agent (such as a chemokine, or a

PRRago}; b} locally administering to the site of the tumor an effective amount of an oncolytic virus

0

(4



WO 2017/156349 PCT/US2017/021694

(such as an oncolytic adenovirus, for example, CGO070); and ¢} systemically administering an
effective amount of an immunomodulator (including combination of immumomodulators), wherein
the oncolytic virus comprises a viral vector comprising a tuomor cell-specific promoter operably
linked to a viral gene essential for replication of the virus, and a heterologous gene encoding an
immune-related molecule (such as cytokine or chemokine). In some embodiments, the twmor-
specific promoter is an BE2F-1 promoter, such as a human E2F-1 promoter or an E2F-1 promoter
comprising the nucleotide sequence set forth in SEQ 1D NO:1. In some embodiments, the viral gene
essential for replication of the oncolytic virus is selected from the group consisting of E1A, E1B,
and E4. In some embodiments, the heterologous gene is operably linked to a viral promoter, such as
an E3 promoter. In some embodiments, the immune-related molecule is GM-CSF. In some
embodiments, the therapeutic agent comprises a chemokine, such as CCLZ1. In some embodiments,
the therapeutic agent is a PRRago, such as a CpG ODN (for example, CpG 7909CCL2. In some
cmbodiments, the therapeutic agent is in a nanocapsule. In some embodiments, the therapeutic
agent is administered prior to the administration of the oncolytic virus. In some embodiments, the
therapeutic agent is administered prior to the administration of the oncolytic virus and/or the
omunomodulator (ncluding combination of immumomodulators). In some embodiments, the
therapeutic agent is administered about 1 day to about 1 week {c.g., about 2 days) prior to the
administration of the oncolytic virus and the immunomaodulator (including combination of
inununomodalators). In some embodiments, the therapeutic agent, and/or the oncolytic virus are
admunistered directly to the solid or lymphatic tumor. In some embodiments, the therapeutic agent,
and/or the oncolytic virus are administered to the tissue having the solid or lyraphatic umor. In
some embodinents, the immunomodulator is 3 modulator of an immune checkpoint molecule
selected from the group consisting of CTLA-4, PD-1, PD-L1, PD-12, TIM32, B7-H3, B7-H4, LAG-
3, KIR, and ligands thereof. In some embodiments, the immunomodulator is an immune-stinntlating
agent selected from the group consisting of activators of OX40, 4-1BB and CD40. In some
embodiments, the method further comprises local administration of a second immunomodidator,
such as an immune checkpoint inhibitor or an tmmune-stimulating agent. In some embodiments, the
method further comprises administration (such as systemic or local to the site of the tumor) of a
third immunomodulator, such as an immune checkpoint inhibitor or an immune-stimulating agent.
{0131} Suitable dosages for the oncolytic virus depend on factors such as the nature of the
oncolytic virus, type of the solid or lymphatic tumor being treated, and routes of administration. As
used herein, “particles” as related fo an ouncolytic virus mean the collective mumber of physical

singular units of the oncolytic virus (such as a virus or bacterium). This number can be converted
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to, or is equivalent to, another nurmber meaning infectious titer units, ¢.g., plaque forming unit (pfu)
or international unit, by infectivity assays as known in the art. In some embodiments, the oncolytic
virus is administered at a dose of about any one of X0 particles, 1x10° particles, 1x107 particles,
ixiof particles, ixi0’ particles, 1x10™ particles, 2x10™ patticles, 5x10%° particles, 1x10' particles,
2x10" particles, 5x10"" particles, 1x1o” particles, 2x10M particles, 5x10" particles, 1x107
particles, 2x16+ particies, Sx10" particles, Ixio™ particles, or 1x10" particles. In some
embodiments, the oncolytic virus is administered at a dose of any one of about Ixig’ particies to
about 1x10° particles, about 1x1 0° particles to about 1x10 particles, about 1x107 particles to about
ix10® particles, about 1x10® particles to about ix10° particles, about 1x10” particles to about 1x10'
particles, about 1x10" particles to about 1x10" particles, about 1x10"' particles to about 5x10"
particles, about 5x10'" particles to about 1x10" particles, about 1x10" particles to about 2x10™
particles, about 2x10™ particles to about 5%10" particles, about 3x 10" particles to about 1x10”
particles, about 1x10" particles to about 1x10™ particles, or about 1x10" particles to about 1x10"
patticles.

{6132} in some embodiments, the oncolytic virus is administered daily. In some embodiments,
the oncolytic virus is administered is administered at Jeast about any one of 1x, 2x, 3x, 4x, 5%, 6%,
or Tx (e, daily) a week. In some embodiments, the oncolytic virus is administered weekly. In
some embodiments, the oncolytic virus is administered weekly without break; weekly, two out of
three weeks; weeldy three out of four weeks; once every two weeks; once every 3 weeks; once
every 4 wecks; once every 6 wecks; once every 8 weeks, monthly, or every two to 12 months. In
some embodiments, the intervals between cach administration are less than about any one of 6
months, 3 months, 1 month, 20 days, 15, days, 12 days, 10 days, 9 days, 8 days, 7 days, 6 days, 3
days, 4 days, 3 days, 2 days, or 1 day. In some embodirents, the intervals between each
administration are more than about any one of 1 month, 2 months, 3 months, 4 months, 5 months, §
months, 8 months, or 12 months. [n some embodiments, there is no hreak in the dosing schedule. In
sorne embodiments, the interval between each admindstration is no more than abouot a week.

[0133] The administration of the oncolytic virus can be over an extended period of time, such as
from about a month up to about seven years. In some embodiments, the oncolytic virus is
administered over a period of at least about anvone of 1,2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 18, 24, 30,
36, 48, 60, 72, or 84 months. {n some embodiments, the oncolytic virus is administered over a
period of at least 4 weeks or 6 weeks. In some embodiments, the oncolytic virus is administered
weckly for four weeks every 3 months. In some embodiments, the oncolytic virus is administered

weekly for 6 weeks every 3 months.
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18134} Suitable dosages for the immunomodulator (including the first, second and third
omunomodulator, and combination of smmunomodulators) depend on factors such as the nature of
the immunomodulator or combination of immumomodulators, type of the solid or lymphatic tumor
being treated, and the routes of administration. Exeraplary doses of the immunomodulator
(including the first, second and third immunomeodulator, and combination of immunomodulators)
include, but are not limited to, about any one of 1 mg/mz, 5 mg/mz‘ 16 mgfmz, 20 mg/mz, 50 mg/mz,
100 mg/mz, 200 mg/mz, 300 mg/mz, 400 mg/mz, 500 mg/mz, 750 mg/’mz, 1000 mg/mz, or more. In
some embodiments, the dose of the immunomodulator (including the first, second and third
immunomaodulator, and combination of smmunomodulators) is included in any one of the following
ranges: about I to about 5 mg/mz, about 5 to about 10 mg/mz_ about 10 to about 20 mg/mz, about 20
o about 50 mg/m?‘q about 50 to about 100 mg_/'m?‘, about 100 mg/m2 to about 200 mg/mz, about 200
to about 300 mg/m’, about 300 to about 400 mg/’mj‘g about 400 to about 500 mg/m?‘, about 300 to
about 750 mg/m”, or about 750 to about 1000 mg/m”. In some embodiments, the dose of the
immunomeodulator (including the first, second and third immunomodulator, and combination of
tomunomodulators) (s about any one of 1 ug/ksg, 2 ug/ke, 5 ugkg, 10 pg/ke, 20 ugikg, 50 ug/ksg,
0.1 mg/kg, 0.2 mglkg, 0.3 mg/kg, 0.4 mgikg, 0.5 mglkg, 1 mglkg, 2 mg/kg, 5 mg/ke, 10 mgkg, 20
mg/kg, 50 mg'kg, 100 mg/kg, or more. In some embodiments, the dose of the immunomodulator
(including the first, second and third immunomedulator, and combination of immunomodulators) is
any one of about 1 ug/kg to about 5 ug/kg, about 3 ug/kg to about 10 pg/kg, about 10 ugikg to
about 50 ug/kg, about 50 pg/kg to about 0.1 mg/kg, about 0.1 mg/kg to about 0.2 mg/kyg, about 0.2
mg/kg to about 0.3 mg/kg, about 0.3 mg/ke to about 0.4 mg/kg, about 0.4 mg/kg to about 0.5
mg/kg, about 0.5 mg/kg to about 1 mg/kg, about 1 mg/kg to about S ogrkg, about 5 mg/kg to about
10 mg/kg, about 10 mg/kg to about 20 mg/kg, about 20 mg/kg to about 50 mgikg, about 50 mg/kg
to about 100 mg/kg, or about 1 mg/kg to about 100 mg/kg. In some embodiments, the dose of the
immunomodulator (including the first, second and third immunomodulator, and combination of
immunomodilators} is about any one of T pg, 10 pg, 50 pg, 100 pg, 500 ug, 1 mg, 2 mg. 4 mg, 6
mg, 12 mg, 18 mg, 24 mg, 30 mg, 100 mg, 500 rog or 1000 mg. In some ernbodiments, the dose of
the immunomedulator Gnclading the first, second and third immunomodudator, and combination of
tomunomodulators) (s any one of about 1 g to about 10 ug, about 10 jig to about 50 10 yg, about
56 ug to about 100 pg, about 100 g o about 500 pg, about 300 ug to about 1 mg, about I mgto
about 5 mg, about 5 mg to about 10 mg, about 10 mg to about 25 mg, about 25 mg to about 50 mg,
about 50 mg o about 100 mg, about 100 mg to about 500 g, about 500 mog to about 1000 mg,
about 1 pg to about 1 mg, about 1 mg to about 1000 mg, or about 1 ug to about 1000 mg.
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18135} When administered locally to the tamor site, in some embodiments, the dose of the
romunomodulator (including the second and third immunomodulator, and combination of
immunomodulators) administered per tumor site s no more than about any of 10 pg, 50 pg, 100 pg,
500 ug, I mg, 2 mg, 4 mg, 6 mg, 12 mg, 18 mg, 24 mg, 50 mg, or 100 mg. In some embodiments,
the dose of the immunomodulator (inchiding the second and third immunomodulator, and
cormbination of immunomodulators) administered locally per tumor site is any one of about 10 pug
o about 50 (g, about 50 pg to about 100 ug, about 160 kg to about 300 ug. about 100 ug to about |
mg, about 1 mg to about 2 mg, about 2 mg to about 5 mg, about 5 mg to about 10 mg, about 10 mg
to about 15 mg, about 10 mg to about 25 mg, about 25 mg to about 50 mg, ahout 50 mg to about
100 mg, about 1 mg to about 50 mg, or about 100 ug to about 10 mg. In some embodiments, the
dose of the immunomodulator (including the second and third immunomodulator, and cornbination
of immunomodulators) administered locally per tirnor site is based on the size of the tumor.

{6136} In some embodiments, the immunomodulator {including the first, second and third
immunomodulator, and combination of immunomodulators) is administered daily. o some
cmbodiments, the immunomoduolator (ncluding the first, second and third immumomodidator, and
combination of immunomodulators) is administered is administered at least about any one of 1x,
2%, 3x, 4x, 5%, 6%, or 7x (i.e., daily) a week. In some embodiments, the immunomodulator
(including the first, second and third immunomeodulator, and combination of immunomodulators) is
administered weekly without break; weekly, two out of three weeks; weckly three out of four
weceks; once every two weeks; once every 3 weeks; once every 4 weeks; once cvery 6 weeks; once
cvery 8 wecks, monthly, or every two to 12 months. In some embodiments, the intervals between
each administration are less than about any one of 6 months, 3 months, 1 month, 20 days, 15, days,
12 days, 10 days, 9 days, 8 days, 7 days, 6 days, 5 days, 4 days, 3 days, 2 days, or 1 day. In some
embodiments, the intervals between cach administration are more than about any one of 1 month, 2
months, 3 months, 4 months, 5 months, 6 months, 8 months, or 12 months. In some embodiments,
there is no break in the dosing schedule. In some embodiments, the interval between each
administration i1s no more than about a week. In some embodiments, the immunomodulator
(including the first, second and third tumunomodulator, and combination of immunomodulators) is
administered with the same dosing schedule as the oncolytic virus. In some embodiments, the
immunomaodulator (including the first, second and third immunomodulator, and combination of
omunomodulators) is administered with a different dosing schedule as the oncolytic virus. In some

embodiments, the oncolytic virus is administercd weekly for four weeks.
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18137} The administration of the immunomodulator (including the first, second and third
omunomodulator, and combination of immunomodulators) can be over an extended period of
time, such as from about 4 month up to about seven years. In some embodiments, the
immunomodidator (including the first, second and third immunomoedulator, and combination of
immunomodulators) is administered over a period of at least aboutanyonc of 1,2,3,4,5,6,7, 8,9,
10, 11, 12, 18, 24, 30, 36, 48, 60, 72, or 84 months. In some embodiments, the immmunomodulator
(including the first, second and third immunomodulator, and combination of immunomodulators) is
administered over a period of at least 3 weeks or 6 weeks.

{0138} Exemplary routes of administration of the oncolytic virus, the immunomodulator
{including the first, second and third immunomeodulator, and combination of immunomodulators),
prior therapy, and/or the pretreatment compositions include, but are not limited to, intratumoral,
intravesical, intramuscular, intraperitoneal, intravenous, intra-arterial, intracranial, intrapleural,
subcutancous, and epidermal routes, or be delivered into lymph glands, body spaces, organs or
tissues known to contain such live cancer cells (such as intrahepatic or intrapancreatic injections).
In some embodiments, the local administration is carried out by direct injection of the agent(s) into
the tumor. In some embodiments, the local administration is carried out by direct injection of the
agent(s) o a site close to the tumor cells. In some embodiments, the systemic administration is via
intravenous infusion. The specific route of the administration depends on the nature of the solid or
{ymphatic tumor and is discussed further below in the context of different types of solid or
Iymphatic tmmnor.

181349} In some embodiments, wherein the oncolytic virus and/or optionally the second
immunomodulator (including combinations of immunomodulators) are administered intratumorally
{e.g., intratumoral injection), the total volume administered is no more than about any one of 4.5
mbL, 1 mL, 1.5mL, 2mb, 2.5 mL, 5§ mL or 10 mL. In some embodiments, the vohume of the
oncolytic virus and/or optionally the second imununomodulator (inchuding combinations of
immunomoduolators) for intratumoral administration (such as intratumoral injection) per tumor site
is dependent on the size of the tumor sife. Tumor size can be measured as the tumor volume or the
longest dimension of the tumor. For example, for a tumor with the longest dimension greater than
about 3 cm, the intratumoral administration volume is no more than about 2 mb; for a tumor with
the longest dimension of about 2 cm to about 5 cm, the intratumoral administration volume is about
I mL; for a tumor with the longest dimension of about 0.75 cm to about 2 cm, the intraturoral
administration volume is about 0.5 ml; and for a turor with the longest dimension of smaller than

about 0.75 ¢, the intratumoral administration voluroe is about 0.1 mL. In some embodiments, the
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oncolytic virus and/or optionally the second immunomodulator (including combinations of
omunomodulators) are administered to all tumor sites. In some embodiments, the oncolytic virus
and/or optionally the s second immunomodulator Gucluding combinations of immunomodudators)
are administered to about any onc of 1, 2, 3, 4, 3, 6, or more tumor sites. In some embodiments, the
oncolytic virus and/or optionally the second imununomodulator (inchuding combinations of
immunomodulators) are administered to the tumor site with the largest size.

[0148] Solid or lymphatic trmors discussed herein include, but is not limited to, Hodgkin
lyraphoma, non-Hodgkin lvmphoma, sarcomas and carcinomas such as fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcora,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, Kaposi's sarcoma, soft
{issue sarcoma, uerine sacronomasynovioma, mesothelioma, Ewing's tumor, Iciomyosarcoma,
rhahdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate
cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma,
scbaceous gland carcinoma, papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma,
medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, hile duct
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, cervical cancer,
testicular tumor, lung carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial
carcinoma, glioma, astrocytoma, medulioblastoma, craniopharyngioma, ependymoma, pinealoma,
hemangioblastoma, acoustic neuroma, oligodendroglioma, menangioma, melanoma,
neuroblastoma, and retinoblastoma.

{8141} In some embodiments, the solid or lymphatic tumor is selected from the group consisting
of head and neck squamous cell cancer, breast cancer, colorectal cancer, pancreatic
adenocarcinoma, ovarian cancer, non-small cell lung cancer, prostate cancer, and melanoma. The
methods are applicable to solid or lymphatic tamors of all stages, including stages, 1, I, [If, and IV,
according to the American Joint Conunittee on Cancer (AJCC) staging groups. fn some
embodiments, the solid or tymphatic tumor is an/a: early stage cancer, non-roetastatic cancer,
primary cancer, advanced cancer, locally advanced cancer, metastatic cancer, cancer in rerission,
cancer in an adjuvant setting, or cancer in a ncoadjuvant setting. In some embodiments, the solid or
lyraphatic tumor is localized resectable, localized unrescctable, or unresecctable. In some
embodiments, the solid or lymphatic tumnor is localized resectable or borderline resectable. In some
embodiments, the cancer has been refractory to prior therapy.

(0142} In some emhodiments, the solid or lymphatic tumor is head and neck cancer. In some

embodiments, the head and neck cancer is a squamous cell carcinoma in the head and neck. In some
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embodiments, the head and neck cancer is a hypopharyngeal cancer, laryngeal cancer, lip and oral
cavity cancer, metastatic squamous neck cancer with occult primary, nasopharyngeal cancer,
oropharyngeal cancer, paranasal sinos and nasal cavity cancer, or salivary gland cancer. In some
embodiments, the head and neck squamous cell cancer is an carly stage head and neck cancer, non-
metastatic head and neck cancer, advanced head and neck cancer, locally advanced head and neck
cancer, metastatic head and neck cancer, head and neck cancer m remission, head and neck cancer
in adjuvant setiing, or head and neck cancer in necadjuvant setting. In some embodiments, the head
and neck cancer is in a nenadjuvant setting. In some embodiments, the immunomodulator
(including combination of immunomeodulators} is administered intravenously. In some
embodiments, the admimstration of the oncolytic virus, and/or the second immunomodulator
{(including combination of immunomodulators), and/or the pretreatment composition is carried out
by injection into the head and neck tissue having the head and neck tumor. In some embodiments,
the administration of the oncolytic virus, and/or the second (inciluding combination of
immunomeodulators), and/or the pretreatment composition is carried out by injection directly into
the head and neck tumor. In some embodiments, the administration of the oncolytic virus, and/or
the second (including combination of immunomodalators), and/or the pretreatment composition is
carried out by injection directly into metastatic sites of the head and neck mumor. In some
embodiments, the administration of the oncolytic virus, and/or the second (including combination
of immunomodulators), and/or the pretreatment composition is carried out by injection into the
head and neck tissue close to the head and neck tumor.

{8143} In some embodiments, the solid or lymphatic tumor is breast cancer. In some
embodiments, the breast cancer is carly stage breast cancer, non-metastatic breast cancer, advanced
breast cancer, stage IV breast cancer, locally advanced breast cancer, metastatic breast cancer,
breast cancer in remission, breast cancer in an adjuvant setting, or breast cancer in a neoadjuvant
sctting. In some embodiments, the breast cancer is in a neoadjuvant setting. In some embodiments,
the breast cancer is at an advanced stage. In some embodiments, the breast cancer {(which may be
HER?2 posinve or HER?Z negative) includes, for example, advanced breast cancer, stage IV breast
cancer, focally advanced breast cancer, and metastatic breast cancer. In some embodimeniits, the
breast cancer is a triple negative breast cancer. In some embodiments, the immunomodulator
(including combination of tmmunomodulators} is administered intravenously. 1n some
embodiments, the administration of the oncolytic virus, and/or the second inuminomodulator
(including combination of invnunomodulators), and/or the pretreatment compesition is carried out

by intramammary injection into the manmumary tissue having the breast tamor. In some
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cmbodiments, the administration of the oncolytic virus, and/or the second immunomodulator
{(inclhuding combination of immunomodulators), and/or the pretreatment composition s carried out
by inframammary injection directly into the breast tumor. In some embodiments, the administration
of the oncolytic virus, and/or the second irnmunomodulator {including combination of
inynunomodulatorsy, and/or the pretreatment composition is carried out by injection directly into
roetastatic sites of the breast tumor. In some embodiments, the administration of the oncolytic virus,
and/or the second immuonomodulator (including combination of immusnomodulators), and/or the
pretreatment composition is carried out by intramammary injection into the mammary tissue close
to the breast tumor.

{0344]  In some embodiments, the cancer is renal cell carcinoma. In some embodiments, the renal
cell carcinoma I8 an adenocarcinoma. In some embodiments, the renal cell carcinoma s a clear cell
renal cell carcinoma, papillary renal cell carcinoma (also called chromophilic renal cell carcinomaj,
chromophobe renal cell carcinoma, collecting duct renal cell carcinoma, granular renal cell
carcinoma, mixed granular renal cell carcinoma, renal angiomyolipomas, or spindle renal cell
carcinoma. In some embodiments, the renal cell carcinoma is at any of stage L 1L L or IV,
according to the American Joint Committee on Cancer (AJCC) staging groups. In some
embodiments, the immunomodulator {inchiding combination of immunomodulators) is
administered intravenously. In some embodiments, the administration of the oncolytic virus, and/or
the second immunomodulator (including combination of immunomodulators), and/or the
prefreatment composition is carried out by intravenal injection into the renal tissue having the renal
tmor. In some embodiments, the administration of the oncolytic virus, and/or the second
immunomaodulator (including combination of immunomodulators), and/or the pretreatment
coraposition is carried out by intrarenal injection directly into the renal tumor. In some
embodiments, the admimstration of the oncolytic virus, and/or the second immunomodulator
(including combination of invnunomodulators), and/or the pretreatment compesition is carried out
by injection direetly infto metastatic sites of the renal tumor. In some emnbodiments, the
administration of the oncolytic virus, and/or the second immunomodulator {(including combination
of immunomaodulators), and/or the pretreatment composition is carried out by intrarenal injection
into the renal tissue close to the renal tumor.

[6145] in some embodiments, the solid or lymphatic tumor is prostate cancer. In some
embodiments, the prostate cancer is an adenocarcinoma. In some embodiments, the prostate cancer
is a sarcoma, neuroendocrine tumor, small cell cancer, ductal cancer, or a lvmphoma. In some

embodiments, the prostate cancer is at any of the four stages, A, B, C, or D, according to the Jewett
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staging system. In some embodiments, the immunomodulator {inchiding cornbination of
romunomodilators) is administered intravenously. Tn some emnbhodiments, the administration of the
oncolyiic virus, andfor the second immunomoduolator (including combination of
immunomodilators), and/or the pretreatment composition is carried out by intraprostatic injection
into the prostate tissue baving the prostate tumor. In some embodiments, the administration of the
oncolytic virus, and/or the second immunomodidator (including combination of
immunomodulators), and/or the pretreatment composition is carried out by intraprostatic injection
directly into the prostate turnor. In some embodiments, the administration of the oncolytic virus,
and/or the sccond immunomodulator (including combination of immmunomodulators), and/or the
prefreatmment composition is carried out by injection directly into metastatic sites of the prostate
fumor. In some embodiments, the administration of the oncolytic virus, and/or the second
immunomodulator (including combination of immunomodulators), and/or the pretreatment
composition is carried out by infraprostatic injection into the prostate tssue close to the prostate
furmor.

16146} In some embodiments, the solid or lymphatic tumor is lung cancer. In some embodiments,
the lung cancer is a non-small cell lung cancer (NSCLC). Examples of NSCLC include, but are not
limited to, large-cell carcinoma, adenccarcinoma, neuroendocrine hung tumors, and squarmous cell
carcinoma. In some embodiments, the immunomedulator (including combination of
immunomoduolators) is administered intravenously. In some embodiments, the administration of the
oncolytic virus, and/or the second immunomodulator (including combination of
immunomaodulators), and/or the pretreatment composition is carried out by intrapulmonary injection
into the hung tissue having the lung tumor. In some embodiments, the lung cancer is small cell fung
cancer (SCLC). In some embodiments, the administration of the oncolytic virus, and/or the second
immunomodilator (including combination of immunomodulators), and/or the pretreatment
composition is carried out by intrapulmonary injection directly into the lung tumor. In some
embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
(inciuding combination of immunomeodulators), and/or the pretreatment composition is carried out
by injection directly info metastatic sites of the lung turor. In some embodiments, the
adrpinistration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatoent composition is carried out by intrapulmonary
injection into the lung tissue close to the lung tumor.

{6147}  in some embodiments, the solid or lymphatic turaor is melanoma. In some embodiments,

the melanoma is superficial spreading melanoma, lentigo maligna melanoma, nodular melanoma,
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mucosal melanoma, polypoid melanoma, desmoplastic melanoma, amelanotic melanoma, soft-
tissue melanoma, or acral lentiginous melanoma. {n some embodiments, the melanoma is at any of
stage I, 1L, 1L, or IV, according to the American Joint Coromittee on Cancer (AJCC) staging groups.
In some embodiments, the melanoma is recurrent. In some embodiments, the immunomodulator
(including combination of immunomodulators} is administered intravenously. In some
embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
(inciuding combination of immunomeodulators), and/or the pretreatment composition is carried out
by injection into the skin tissue having the melanoma tumor. In some embodiments, the
adrpinistration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatment composition is carvied out by injection directly into
the melanoma tumor. In some embodiments, the administration of the oncolytic viras, and/or the
sccond immunomodulator (including combination of immunomodulators), and/or the pretrcatment
composition is carried out by imjection directly into metastatic sites of the melanoma tomor. In
some embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
(inchiding combination of tmnmunomodulators), and/or the pretyeatraent composition is carried out
by injection into the lung dssue close to the melanoma tumor.

[0148] In some embodiments, the solid or lymphatic tumor is ovarian cancer. In some
embodiments, the ovarian cancer is ovarian cpithelial cancer. In some embodiments, the ovarian
cancer is stage 1 {e.g., stage 1A, IB, or {(), stage Il (e.g., stage HA, HB, or HC), stage Hl (e.g., stage
HIA, HIB, or HIC), or stage I'V. In some embodiments, the immunomodulator (including
combination of immunomaodulators) is administered intravenously. In some embodiments, the
adrpinistration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatment composition is carried out by intraovarian injection
into the ovarian tissue having the ovartan tumor. In some embodiments, the admpistration of the
oncolytic virus, and/or the second immunomodulator (including combination of
immunomodulators), and/or the pretreatment composition is carried out by intraovarian injection
directly into the ovarian tumor. In some embodiments, the administration of the oncolytic viras,
and/or the second immunomodulator (including combination of immunomodulators), and/or the
pretreatment composition is carried out by injection directly into metastatic sites of the ovarian
tumnor. In some embodiments, the administration of the oncolytic virus, and/or the second
immunomodulator (including combination of immunomodulators), and/or the pretreatment
composition is carried out by intraovarian injection into the ovarian tissue close to the ovarian

fumor.
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18149} In some embodiments, according to any of the methods described above, the solid or
lymphatic tumor is pancreatic cancer. In some embhodiments, the pancreatic cancer 1s a seous cystic
neoplasm, mucinous cystic neoplasm, intraductal papillary mucinous neoplasm, pancreatic
adenocarcinoma, adenosquamous carcinoma, squamous cell carcinoma, signet ring cell carcinoma,
undifferentiated carcinoma, undifferentiated carcinoma with giant cells, solid pscudopapillary
neoplasm, ampullary cancer, or pancreatic neuroendocrine tumot. In some embodiments, the
pancreatic cancer is a pancreatic adenocarcinoma. In some embodiments, the immunomodulator
(including combination of immunomeodulators} is administered intravenously. In some
embodiments, the administration of the oncolytic virus, and/or the sccond immunomodulator
{inciuding combination of immunomodulators), and/or the pretreatment composition is carried out
by infrapancreatic injection into the pancreatic tissue having the pancreatic tumor. In some
embodiments, the administration of the oncolytic virus, and/or the sccond immunomodulator
(inciuding combination of immunomeodulators), and/or the pretreatment composition is carried out
by intrapancreatic injection directly into the pancreatic tumor. In some embodiments, the
adrpinistration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatroent composition is carried out by igjection divectly into
metastatic sites of the pancreatic tumor. In some embodiments, the administration of the oncolytic
virus, and/or the second immunomodulator (including combination of immunomodulators), and/or
the pretreatment composition is carried out by intrapancreatic injection into the pancreatic tissue
close to the pancreatic mmor.

{8156] In some embodiments, the solid or lymphatic tumor is endometrial cancer. In some
embodiments, the endometrial cancer is adenocarcinoma, carcinosarcoma, squamous cell
carcinoma, undifferentiated carcinoma, small cell carcinoma, or transitional carcinoma. In some
embodiments, the immunomodulator {inchiding combination of immunomodulators) is
administercd intravenously. In some embodiments, the administration of the oncolytic virus, andfor
the second immunomodulator (including combination of immunomodulators), and/or the
prefreatment composition is carried out by intracndometrial injection into the endometrial tissue
having the endometrial tumor. In some embodiments, the administration of the oncolytic virus,
and/or the sccond immunomodulator (including combination of immmunomodulators), and/or the
pretreatment composition is carried out by intracndometrial injection directly into the endometrial
fumor. In some embodiments, the administration of the oncolytic virus, and/or the second
immunomodulator (including combination of immunomodulators), and/or the pretreatment

composition is carried out by injection directly into metastatic sites of the endometrial tumor. In
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some embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
{(inclhuding combination of immunomodulators), and/or the pretreatment composition s carried out
by intracndometrial injection into the endormetrial tissue close to the endometrial tumor.

{6151} In some embodiments, according to any of the methods described above, the solid or
Iymphatic tumor is colorectal cancer. In some embodiments, the colorectal cancer is
adenocarcinoma, gastrointestinal carcinoid tumor, gastrointestinal stromal tumor, leiomysarcoma,
melanoma, or squamous cell carcinoma. In some embodiments, the snmunomodulator (Including
cornbination of immunomodulators) is administered intravenously. In some embodiments, the
adrpinistration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatment composition is carvied out by injection into the
colorectal tissue having the colorectal tumor. In some embodiments, the administration of the
oncolytic virus, and/or the second immunomodulator (including combination of
immunomodulators), and/or the pretreatment composition is carried out by injection directly into
the colorectal mmor. In some embodiments, the administration of the oncolytic virus, and/or the
second immunomodulator (including combination of immunomodulators), and/or the pretreatment
coraposition is carried out by injection directly into metastatic sites of the colovectal tumor. In
some embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
{(including combination of immunomodulators), and/or the pretreatment compeosition is carried out
by injection into the colorectal tissue close to the colorectal tumor.

[8152] In some embodiments, according to any of the methods described above, the solid or
lymphatic tumor is hepatocelluiar carcinoma (HCC). In some embodiments, the HCC is early stage
HCC, non-metastatic HCC, primary HCC, advanced HCC, locally advanced HCC, metastatic HCC,
HCC in remission, or recurrent HCC. In some embodiments, the HOC is localized resectable (1.2,
tumors that are confined to a portion of the liver that allows for complete surgical removal},
localized unresectable (i.¢., the localized tumors may be unresectable because crucial blood vessel
structures are involved or because the liver is impaired), or unresectable (i.e., the tumors involve all
lobes of the liver and/or has spread to involve other organs {e.g., lung, lymph nodes, bone). In some
embodiments, the HCC is, according to TNM classifications, a stage I tumor {single tumor without
vascular invasion), a stage 1l tumor (single tumor with vascular invasion, or multiple tumors, none
greater than 5 cm), a stage I tumor (multiple tomors, any greater than 3 cm, or tumors involving
major branch of portal or hepatic veins}, a stage IV tumor (tumors with divect invasion of adjacent
organs other than the gallbladder, or perforation of visceral peritoneum), N1 tamor (regional lyraph

node metastasis), or M1 tumor (distant moetastasis). In some embodiments, the HCC is, according to
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AJCC (American Joint Commission on Cancer) staging criteria, stage T1, T2, T3, or T4 HCC . In
some embodiments, the HCC is any one of liver cell carcinomas, fibrolamellar variants of HCC,
and mixed hepatocellular cholangiocarcinomas. In some embodiments, the immunomodulator
(inciuding combination of immunomodulators) is administered intravenously. In some
embodiments, the administration of the oncolytic virus, and/or the sccond immunomodulator
(including combination of immunomodualators), and/or the pretreatment composition is carried out
by intrahepatic injection into the liver tissue having the HCC. In some embodiments, the
adrpinistration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatment composition is carried out by intrahepatic injection
directly into the HCC. In some embodiments, the administration of the oncolytic virus, and/or the
second immunomodulator (including combination of immunomodulators), and/or the pretreatment
composition is carried out by injection directly into metastatic sites of the HCC. In some
embodiments, the administration of the oncolytic virus, and/or the second mmunomodulator
(including combination of imnmnomedulators), and/or the pretreatment composition is carried out
by inirahepatic injection into the tissue close to the HCC.

[6153] in some embodiments, according to any of the methods described above, the solid or
lymphatic tumor 1s lymphoma. In some embodiments, the lymphoma is a B-cell neoplasm, a T-cell
neoplasm, and/or a putative NK-cell neoplasm. Examples of B-cell neoplasms include, but are not
{imited to, precursor B-cell neoplasins (e.g., precursor B-lyrphoblastic leukemia/lymphoma) and
peripheral B-cell neoplasms {e.g., B-cell chronic lymphocytic leukemia/prolymphocytic
leukemia/small lymphocytic lymphoma (small fymphocytic (SL) NHL), lymphoplasmacytoid
lyraphoma/tmmunocytoma, mantel ccll lymphoma, follicle center lymphoma, follicular lymphoma
{e.g.. cytologic grades: I (small cell), H (mixed small and large cell), I (Jarge cell) and/or subtype:
diffuse and predominantly small cell type), low grade/follicular non-Hodgkin’s iymphoma (NHL),
intermediate grade/follicular NHL, marginal zone B-cell lyrophoma (e.g., extrancdal {e.g., MALT-
type +/- monocytoid B cells) and/or Nodal {e.g., +/- monocytoid B cclis)), splenic marginal zone
tyvmphoma (e.g.. +/- villous lymphocytes), Hairy cell leukemua, plasmacytoma/plasma cell myeloma
{e.g., mycloma and multiple myeloma}, diffuse large B-cell lymphoma (e.g., primary mediastinal
(thymic) B-cell lvmphoma}, intermediate grade diffuse NHL, Burkitt’s lvmphoma, High-grade B-
cell lymphoma, Burkitt-like, high grade immunoblastic NHL, high grade lymphoblastic NHL, high
grade small non-cleaved cell NHL, bulky discase NHL, AHDS-related lymphoma, and
Waldenstron’s macroglobulinemia). Examples of T-cell and/or putative NK-cell neoplasms

include, but are not limited to, precursor T-cell neoplasm (precursor T-lymphoblastic
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lymphoma/leukemia) and peripheral T-cell and NK-cell neoplasms (e.g., T-cell chronic
lymphocytic leukemia/prolymphocytic leukemia, and large granular lymphocyte leukemia (LGL)
{e.g.. T-cell type and/or NK-cell type), cutaneous T-cell lyraphoma {e.g., mycosis fungoides/Sezary
syndrome), primary T-cell iymphomas unspecified {(e.g., cytological categorics {e.g., medium-sized
cell, mixed medium and large cell), large cell, lymphoepitheloid cell, subtype hepatosplenic yo T-
cell lyrophoma, and subcutancous panniculitic T-cell lymphoma), angioimmunoblastic T-cell
tymphoma (AILD), angiocentric lymphoma, intestinal T-cell lymphoma (e.g., +/- enteropathy
associated), adult T-cell lvrophoma/leukemia (ATL), anaplastic large cell lyrmophoma (ALCL) (eg.,
CD30+, T- and null-celf types}, anaplastic large-cell lymphoma, and Hodgkin’s like). In some
embodiments, the lymphoma is Hodgkin’s discase or Non-Hodgkin Lymphoma (NHL). For
example, the Hodgkin’s disease may be lymphocyie predominance, nodular sclerosis, mixed
cellularity, lympbocyte depletion, and/or lyrophocyte-rich. In some embodiments, the
immunomodolator (including combination of immunomodulators) s administered intravenously.
In some embodiments, the administration of the oncolytic virus, and/or the second
immunomaodulator (including combination of immunomodulators), and/or the pretreatment
coraposition is carried out by intralvmphatic injection into the lymoph node having the lymphatic
tumoer. In some embodiments, the administration of the oncolytic vivus, and/or the second
immunomodulator (including combination of immunomodulators), and/or the pretreatment
composition is carried out by intralymphatic injection divectly into the lymphatic tumor. In some
embodiments, the administration of the oncolytic virus, and/or the second mmunomodulator
(including combination of imnmnomedulators), and/or the pretreatment composition is carried out
by injection directly into metastatic sites of the lymphatic tumor. In some embodiments, the
administration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatment composition is carvied out by intralymphatic
injection into the tissue close to the lyvmphatic tumor.

[$134] In some embodiments, according to any of the methods described above, the solid or
Iymphatic mummor is mesothelioma. In some embodiments, the mesotheloma is plewral
mesothelioma, peritoncal mesothelioma, pericardial mesothelioma, or mesothelioma affecting
mesothelial tissue covering other organs. In some embodiments, the mesothelioma is benign
mesothelioma or malignant mesothelioma. In some embodiments, the mesothelioma is epithelial
mesothelioma, sarcomatoid mesothelioma, biphasic mesothelioma, or papillary mesothelioma. In
some embodiments, the immunomodulator (including combination of immunomeodulators) is

administercd intravenously. In some embodiments, the administration of the oncolytic virus, and/or
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the second immunomodulator (including combination of immunomodulators), and/or the
pretreatment composition is carried out by injection into the mesothelial tissue having the
mesothelioma. In some embodiments, the administration of the oncolytic virus, and/or the second
immunomodulator (including combination of immunomodulators), and/or the pretreatment
composition is carried out by injection directly into the mesothelioma. In some embodiments, the
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administration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatment composition is carried out by injection directdy nto
metastatic sites of the mesothelioma. In some embodiments, the administration of the oncolytic
virus, and/or the second immunomodulator (including combination of immunomodulators), and/or
the pretreatment compoesition is carried out by trjection into the mesothelial tissue close to the
mesothelioma.

(0155] In some embhodiments, according to any of the methods described above, the solid or
Iymphatic murnor is brain temor. In some embodiments, the brain tumor is primary brain tumor or
sccondary (or metastatic) brain wmor. In some embodiments, the brain tumor is glioma (such as
astrocytoma, oligodendroglioma, or ependymoma), meningioma, Schwannoma,
craniopharyngioma, germ cell turnor, or pineal region tumor. In some embodiments, the
immunomodidator {including combination of immunomodulators) is administered intravenously. In
some embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
(including combination of immunomodualators), and/or the pretreatment composition is carried out
by injection into the brain tissue having the brain tumor. In some embodiments, the administration
of the oncolytic virus, and/or the second immunomodulator (including combination of
tomunomodulators), and/or the pretreatinent composition is carried out by injection directly into
the brain tumor. In some embodiments, the administration of the oncolytic virus, and/or the second
immunomodilator (including combination of immunomodulators), and/or the pretreatment
composition is carried out by injection directly into metastatic sites of the brain tumor. In some
embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
(inciuding combination of immunomeodulators), and/or the pretreatment composition is carried out
by injection into the brain tissue close to the brain tumor.

16156} In some embodiments, according to any of the methods described above, the solid or
lymphatic tumor is gallbladder and bile duct tumor. In some embodiments, the gallbladder and bile
duct tumor is carcinoma, adenocarcinoma, cholangiocarcinoma, papillary tumor, small cell
(neuroendocrine) carcinoma, adenosgquamous carcinoma, or rhabdomyosarcoma. In some

embodiments, the gallbladder and bile duct tumor is gallbladder carcinoma, carcinoma of
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extrahepatic bile duct, or carcinoma of intrahepatic bile duct. In some embodiments, the
omunomodulator (including combination of immumomodulators) is administered intravenously. In
some embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
{(including combination of immunomodulators), and/or the pretreatment composition is carried out
by injection into the gallbladder or bile duct tissue having the gallbladder and bile duct tumor. In
some embodiments, the administration of the oncolytic virus, and/or the second immunomodalator
(inciuding combination of immunomeodulators), and/or the pretreatment composition is carried out
by injection directly into the gallbladder and bile duct tumor. In some cntbodiments, the
adrpinistration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatment composition is carvied out by injection directly into
meiastatic sites of the gallbladder and bile duct tumor. In some embodiments, the administration of
the oncolytic virus, and/or the second immunomodulator (including combination of
immunomodulators), and/or the pretreatment composition is carried out by injection into the
galibladder or bile duct tissue close to the gallbladder and bile duct tumor.

16157} In some embodiments, according to any of the methods described above, the solid or
lymphatic tumor is soft tissue sarcoma. In some embodiments, the soft tissue sarcoma is adult
fibrosarcoma, alveolar soft-part sarcoma, angiosarcoma, clear cell sarcoma, desmoplastic small
round celi tumor, epitheloid sarcoma, fibromyxoid sarcoma, liposarcoma, malignant
rmoesenchymoma, malignant peripheral nerve sheath tumor {e.g., neurofibrosarcoma, malignant
schwannoma, of nesrogenic sarcoma), myxofibrosarcoma, synovial sarcoma, undifferentiated
pleomorphic sarcoma, dermatofibrosarcoma protuberan, fibromatosis, hemangioendothelioma,
infantile fibrosarcoma, solitary fibrous tumor, clastofibroma, fibroma, fibrous histocytoma, glomus
turnor, granular cell tumor, hemangioma, hibernoma, lipoma, leiomyoma, letomyoma,
lipoblastoma, lymphangioma, myxoma, nevrofibroma, neuroma, PEComa, rhabdomyoma,
schwannoma, tenosynovial giant cell tumor, spindle cell tumor, or tumor-like conditions of soft
tissue. In some embodiments, the immunomodidator (including combination of
immunomoduolators) is administered intravenously. In some embodiments, the administration of the
oncolytic virus, and/or the second immunomodulator {(including combination of
tomunomodulators), and/or the pretreatiment composition is carried out by injection into the tissue
having the soft tissue sarcoma. In some embodiments, the administration of the oncolytic virus,
and/or the second immunomodulator (inchuding combination of immunomodulators), and/or the
prefreatment composition is carried out by injection directly into the soft tissue sarcoma. In some

embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
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(including combination of imnmnomedulators), and/or the pretreatment composition is carried out
by injection directly into metastatic sites of the soft tissue sarcoma. In some embodiments, the
administration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatment composition is carried out by injection into the
tissue close to the soft tissue sarcoma.

[$138] In some embodiments, according to any of the methods described above, the solid or
Iymphatic murnor is utering tumor. In some embodiments, the gterine tumor is werine carcinoma,
uterine sarcoma (such as endometrial stromal sarcoma, undifferentiated sarcoma, or uterine
leiomyosarcoma), ot uterine carcinosarcoma (such as malignant mixed mesodermal tumor, or
malignant mixed mullerian tomor). In some embodiments, the uterine twmor 18 a fibroid mor, such
as letomyoma, adenotibroma, or adenomyoma. In some cmbodiments, the immunomodulator
(including combination of immunomodulators} is administered intravenously. In some
embodiments, the administration of the oncolytic virus, and/or the second mmunomodulator
(including combination of imnmnomedulators), and/or the pretreatment composition is carried out
by intrauterine injection into the uterine tissue having the vterine tumor. In some embodiments, the
administration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators), and/or the pretreatment composition is carvied out by intrauterine injection
directly into the uterine wmor. In some embodiments, the administration of the oncolytic virus,
and/or the second immuonomodulator (including combination of immunomodulators), and/or the
prefreatment composition is carried out by injection directly into metastatic sites of the uterine
tmor. In some embodiments, the administration of the oncolytic virus, and/or the second
immunomaodulator (including combination of immunomodulators), and/or the pretreatment
coraposition is carried out by infrauterine injection into the uterine tissue close to the uterine tumor.
[8159]  In some embodiments, according to any of the methods described above, the solid or
fymphatic mumor is cervical rumor. In some embodiments, the cervical tumor is squamous cel
carcinoma, adenocarcinoma, or adenosquamous carcinoma. In sore embodiments, the
immunomoduolator (ncluding combination of immunomeodulators) is administered intravenously. In
some embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
(inchiding combination of tmnmunomodulators), and/or the pretreatraent composition is carried out
by intracervical injection into the cervical tissue having the cervical turmor. In some embodiments,
the administration of the oncolytic virus, and/or the second immunomodulator {including
combination of immunomodulators), and/or the pretreatment composition is carried out by

intracervical injection divectly into the cervical tumor. In some embodiments, the administration of
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the oncolytic virus, and/or the second immunomeodulator (including combination of
omunomodulators), and/or the pretreatrent composition is carried out by injection divectly into
metastatic sites of the cervical tumor. {n some embhodiments, the administration of the oncolytic
virus, and/or the second immunomodulator (including combination of immunomodulators), and/or
the pretreatment composiiion s carried out by tnfracervical injection into the cervical tissue close to
the cervical tumor.

[8168] In some embodiments, according to any of the methods described above, the solid or
lyraphatic tumor is thyroid tumor. In some embodiments, the thyroid tumor is differentiated thyroid
tumor (such as papillary carcinoma, follicular carcinoma, or Hurthle cell carcinoma}, medullary
thyroid carcinoma, anaplastic carcinoma, thyroid lymphoma, thyroid sarcoma, or parathyroid
fumor. In some embodiments, the immunomoedulator (including combination of
immunomodulators) is administered intravenously. In some embodiments, the administration of the
oncolytic virus, and/or the second immunomodulator (including combination of
immunomaodulators), and/or the pretreatment composition is carried out by injection into the thyroid
tissue having the thyroid tumor. In some embodiments, the administration of the oncolytic virus,
and/or the sccond immumomodulator (including combination of immunomodulators), and/or the
prefreatmnent composition is carried out by injection directly into the thyroid tumor. In some
embodiments, the administration of the oncolytic virus, and/or the second inuminomodulator
(including combination of immunomodualators), and/or the pretreatment composition is carried out
by injection directly into metastatic sites of the thyroid tumor. In some embodiments, the
administration of the oncolytic virus, and/or the second immunomodulator (including combination
of immunomodulators}, and/or the pretreatment composition is carried out by injection into the
thyroid tissue close to the thyroid tumor.

[8161] In some embodiments, according to any of the methods described above, the solid or
Iymphatic tumor is nasopharyngeal carcinoma. In some ecmbodiments, the nasopharyngeal
carcinoma is keratinizing squamous cell carcinoma, non-keratinizing differentiated carcinoma, or
undifferentiated carcinoma {e.g., lymphoepithelioma), oral cavity and oropharyngeal tumor, nasal
cavity and paranasal sinus tumor, or salivary gland tumor. In soime embodiments, the
immunomaodulator (including combination of immunomodulators) is administered intravenously. In
some embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
{(including combination of immunomodulators), and/or the pretreatment compeosition is carried out
by injection into the nasopharyngeal tissuc having the nasopharyngeal carcinoma. In some

embodiments, the administration of the oncolytic virus, and/or the second immunomodulator
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(including combination of imnmnomedulators), and/or the pretreatment composition is carried out
by injection directly into the nasopharyngeal carcinoma. In some embodiments, the administration
of the oncolytic virus, and/or the second immunomodulator (including combination of
immunomodidators), and/or the pretreatment composition is carried out by injection directly into
metastatic sites of the nasopharyngeal carcinoma. In some entbodiments, the administration of the
oncolytic virus, and/or the second immunomodidator (including combination of
immunomodulators), and/or the pretreatment composition is carried out by injection into the
nasopharyngeal tissue close to the nasopharyngeal carcinoma.

{0162}  In some embodiments, the individual is a human individual. In some embodiments, the
individual being treated for solid or lymphatic tnmor has been identified as having one or more of
the conditions described herein. Identification of the conditions as described herein by a skilled
physician is routine in the art {¢.g., via blood tests, X-rays, ultrasound, UT scans, PET scans,
PET/CT scans, MRI scans, PET/MRI scans, nuclear medicine radioisotope scans, endoscopy,
biopsy. angiography, CT-angiography. etc.) and may also be suspected by the individual or others,
for example, due to tumor growth, hemorrhage, viceration, pain, enlarged lyvmph nodes, cough,
jaundice, swelling, weight loss, cachexia, sweating, anemia, parancoplastic phenomena, thrombosis,
ete. In some embodiments, the individual is selected for any one of the treatment methods described
herein based on any one or more of a number of risk factors and/or diagnostic approaches
appreciated by the skilled artisan, including, but not limited to, genetic profiling, family history,
medical history (e.g., appearance of related conditions and viral infection history), lifestyle or
habits.

10163} In some embodiments, the individual is selected for any one of the treatment methods
described herein based on the expression level of one or more biomarkers, including, but not limited
to, immune checkpoint molecules, co-stinndatory molecules, cytokines, chemokines, other
immune-related molecules, and HLA-Class I antigens. 1n some embodiments, the individual is
sclected for the treatment hased on the expression level (e.g., high expression level) of one or more
inhibitory immune checkpoint molecules, including, but not limited to, CTLA-4, PB-1, PD-L1, PD-
L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, 2B4 and ligands thereof. In some embodiments, the
individual is selected for the treatment methods based on the expression level (c.g., low expression
level} of one or more stimulatory immune checkpoint molecules or co-stimulatory molecules,
including, but not limited to, OX40, 4-18B, CD40, and ligands thercof. In some embodiments, the
individual is selected for the treatment based on the expression level (e.g., high expression level) of

one or more biomarkers selected from the group consisting of PD-1, PD-L1, and PD-1.2 in the
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tamor {such as tmmor cells and/or immune celis inside the fumor). In some embodiments, the
individual is selected for the treatment based on the expression level (e.g., high expression level) of
onc or more biomarkers selected from the group consisting of CDRO, CD83, CDE6 and HLA-Class
H antigens in tumor-derived mature dendritic celis. In some embodiments, the individual is selected
for the treatment based on the expression level (e.g., high expression fevel) of one or more
biomarkers selected from the group consisting of CXCLY, CXCL10, CXCL11, CCR7, CCLS,
CCLS, 50D2, MT2A, OASL, GBPI, HES4, MTIB, MTIE, MTIG, MTIH, GADD43A, LAMP3
and miR-153,

10164} In some embodiments, the individual has high expression of one or more inhibitory
immune checkpoint molecules. In some embodiments, the individual has low expression of one or
more stimulatory immune checkpoint molecule and/or co-stimulatory molecules. In some
embodiments, the individual has high expression of one or more hiomarkers sclected from the
group consisting of PD-1, PD-L.1, and PD-L2 in the tumor (such as tumor cells and/or timmune cells
inside the tumor). In some embodiments, PD-L1 and PD-L2 can be used interchangeably as a
biomarker for sclecting patients or as a ligand for inhibiting PD-1. In some embodiments, the
individual has high expression of one or more biomarkers selected from the group consisting of
D80, CDR3, D86 and HLA-Class I antigens in tumor-derived mature dendritic cells. Exemplary
HELA-Class 1T antigens include, but are not limited to, tamor-specific antigens and tumor-associated
antigens expressed in the solid or lymphatic tumor, such as PSA for prostate tumor, alpha
fetoprotein for HCC, CEA for adenocarcinoma. In some embodiments, the individual has high
expression of one or more biomarkers selected from the group consisting of CXTLS, CXCL1G,
CXCLAY, CCR7, CCLS, CCLR, S0D2, MT2A, GASL, GBPI, HES4, MTIB, MTIE, MTIG, MTIH,
GADD4SA, LAMP3 and miR-155. In some embodiments, the method further comprises assessing
the expression level of one or more biomarkers in the individual. In some embodiments, the method
is adjusted based on the expression level of the one or more biomarkers.

[$165] Expression level of a biomarker may be measured at the nucleic acid level (e.g., gene copy
number, BNA methylation or chromatin remodeling fevel, mRNA level), or protein level, including
post-transiational modification level of the protein, such as phosphorylation level of the protein
corresponding to the biomarker. Expression level can be determined using any of the known
methods in the art. For example, suitable methods for determining the mRNA expression level of a
biomarker include, but arc not limited to, Reverse Transcription Polymerase Chain Reaction (RT-

PCR), quantitative PCR, microarray, and RNA scquencing. For example, suitable methods for

]
g
—;



WO 2017/156349 PCT/US2017/021694

determining the protein expression level of a biomarker include, but are not limited to,
omunohistochemistry, Western blotting, and mass spectroscopy methods.

[8166] The expression level of the biomarker may be determined using a fresh or archived sample
from the individual, including, but not limited to, the solid or lymiphatic tumor tissue, a normal
tissue adjacent to the solid or lymphatic tumor tissue, a normal tissuc distal to the solid or lymphatic
amor tissue, or peripheral blood lymphocytes. In some embodiments, the sample is solid or
Iymphatic murnor tissue. In some embodiments, the sample is a biopsy containing tumor cells, such
as fine needle aspiration of tmurnor cells. In some emmbodiments, the biopsied cells are centrifuged
into a pellet, fixed, and ermbedded in paraffin prior to the analysis. In some embodiments, the
hiopsied cells ave flash frozen prior to the analysis. In some embodiments, the sample is a bodily
fluid, such as a blood sample or a plasma sample. In some embodiments, the sampic comprises a
circulating metastatic cancer cell. In some embodiments, the sample is obtained by sorting
circulating tumor cells (CTCs) from blood.

18167} In some embodiments, the expression levels of the one or more biomarkers in a specific
cell population of the individual are determined using a sample from the individual. In some
embodiments, the sample comprises immune cells isolated or derived from the solid or lymphatic
tumoer. Exemplary immune cells that are relevant for biomarker expression determination include,
but are not limited to, dendritic cells (such as immature or mature dendritic cells), B cells, T cells
(such as Thl celis, Th2 cells, Th17 cells, NK T cells, Treg cells, cte.), Natural Killer (NK) cells,
monocyies, macrophages, neutrophils, and combinations thercof. In some embodiments, the
sample comprises tumor infiltrating lymphocytes. In some embodiments, the sampie comprises
amor-derived mature dendritic cells. The specific cell population can be isolated from a sample,
such as a tumor sample (e.g., tumor biopsy or resection) or a body fluid (e.g., blood sample), using
methods known in the art, such as flow cytometry methods based on expression of specific cell
surface molecules in the cell population.

[$168] High or low expression level of a biomarker is determined as compared to a standard
expression level of the biomarker known in the art {e.g., a clinically accepted normal level in a
standardized test}, or as compared to the expression level of the biomarker in a control sample. In
some embodiments, the expression level of the biomarker in an individual is compared to the
expression level of the biomarker in multiple control samples. In some embodiments, multiple
control samples are used to generate a statistic that is used to classify the level of the biomarker in
an individual with the solid or lymphatic turgor. Control samples can be obtained from the same

sources {e.g., individual and tissue) and methods as non-control samples. In some embodiments,
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the control sample is obtained from a different individual (for example an individual not having the
solid or lymphatic turnor; an individual having a benign or less advanced form of the solid or
lymphatic tumor; and/or an individual sharing sirnilar ethnic, age, and gender). In some
embodiments, the control sample is a cultured tissue or ccll that has been determined to be a proper
control. In some embodiments, wherein the sample is solid or lymphatic tumor tissue sample, the
control sample may be a non-cancerous sample from the same individual. In some embodiments,
multiple control samples (for example from different individuals) are used to determine a range of
levels of the biomarker in a particular tissue, organ, or cell population. In some cntbodiments, the
expression level of the biomarker in a sample of the individual is classified as high, medium or low
according (o a scoring system, such as an immunohistochemistry-based scoring systemn. In some
embodiments, high expression of the biomarker is at least about any one of 1.5 times, 2 times, 3
times, 5 times, 10 tunes, 20 times, 50 times, 100 tunes, 200 times, 500 times, 1000 times or more
than the expression level of the biomarker in a sample from the individual as compared o a control
sample. In some embodiments, low expression of the biomarker is no more than about any one of
90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 10%, 5%, 1%, 0.1%, 0.01%, 0.001% or less than the
expression level of the biomarker in a sample from the individual as compared to a control sample.
In some embodiments, the expression levels of two or more biomarkers are combined, for example,
using a statistic model to determine an expression score, for selecting or recommending the
individual for the treatment.

Methods of treating bladder cancer by infravesical administrations

1816%}  Any of the methods described above may be used to treat a bladder cancer. In this
context, local administration of the oncolytic virus may encompass intravesical administration of
the oncolytic virus. Systemic administration of the irmmunomodulator (including combination of
immunomodulators) may encompass intravenous admimistration of the immunomodulator
(including combination of immunomodulators). Furthermore, local administration of the second
immunomoduolator (including combination of immuanomodulators) may encompass intravenous
admuinistration of the second immumomodulator {including combination of immunomodulators}.
{81761 In some embodiments, there is provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an cffective amount of an oncolytic virus;
and b) systemically administering an effective amount of an imrnunomodulator (including
combination of immunomoduiators), wherein the oncolytic virus comprises a viral vector
comprising a tumeor cell-specific promoter operably linked to a viral gene essential for replication of

the virus, and a heterologous gene encoding an immune-related molecule. In some embodiments,
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the oncolytic virus is sclected from the group consisting of adenovirus, herpes simpiex virus,
vaceinia virus, mumps virus, Newcastle disease virus, polio virus, measles virus, Seneca valley
virus, coxsackie virus, reo viras, vesicular stomatitis virus, maraba and rhabdovirus, and parvovinus.
In some embodiments, the oncolytic virus is attenuated (for example through multiple passages,
inactivation or genctic modification). In some embodiments, the immunomodulator is an immune
checkpoint inhibitor. In some embodiments, the immunomodulator is an immune-stimulating
agent. In some cmbodiments, the method comprises systemic administration of a combination of
immunomaodulators comprising one or more imumune checkpoint inhibitors and/or one or more
immune-stimulating agents (such as at least two immune checkpoint inhibitors, at least two
immune-stimulating agents, or a combination of at least one tmmune checkpoint inhibitor and at
lcast one immune-stinulating agent). In some embodiments, the oncolytic virus is administered
weekly. In some embodiments, the immunomodulator (including combination of
immunomodolators) is administered intravenously. In some embodiments, the method further
comprises intravesical administration of a second immunomodulator (including combination of
immunomodulators). In some embodiments, the method further comprises administration (such as
intravesical or systernic) of a third immunomodulator (including combination of
immunomodilators). In some embodiments, the immunomodulator, and/or the second
immunomodilator, and/or the third immunomodulator is a modulator of an immune checkpoint
moolecule selected from the group consisting of CTLA-4, PD-1, PD-L1, PD-L.2, TIM3, B7-H3, B7-
H4, LAG-3, KIR, and ligands thereof. In some embodiments, the snmunomodulator, and/or the
second immunomodulator, and/or the third immunomaodulator is an impaunce-stimulating agent. In
some embodiments, the immune-stimulating agent is an activator of OX40, 4-1BB or CD40.
{8171} 1in some embodiments, there is provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virnis
(such as oncolytic adenovirus); and b} systemically administering an effective amount of an
immunomoduolator (including combination of immunomodulators), wherein the oncolytic virus
comprises a viral vector comprising a tumor cell-specific promoter operably linked to a viral gene
cssential for replication of the virus, and a heterologous gene encoding an immmune-related
molecule. In some embodiments, the oncolytic virus is replication competent. In some
embodiments, the oncolytic virus preferentially replicates in a cancer cell, such as an Rb-pathway
defective cancer cell. In some embodiments, the immunomeodulator is an immunc checkpoint
inhibitor. In some embodiments, the immunomodulator is an immune-stimulating agent. In some

embodiments, the method comaprises systemic administration of a combination of
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immunomaodulators comprising one or more immune checkpoint inhibitors and/or one or more
omune-stimulating agents (such as at least two immune checkpoint inhubitors, at least two
romune-stimulating agents, or a combination of at least one immune checkpoint inhibitor and at
lcast one immune-stinulating agent). In some embodiments, the oncolytic virus is administered
weekly. In some embodiments, the immunomodulator (including combination of
immunomoduolators) is administered intravenously. In some embodiments, the method further
comprises intravesical administration of a second inmunomodulator (including combination of
immunomodulators). In some embodiments, the method further comprises administration (such as
intravesical or systemic) of a third immunomodulator (including combination of
immunomodilators). In some embodiments, the immunomodulator, and/or the second
immunomodilator, and/or the third immunomodulator is a modulator of an immune checkpoint
molecule selected from the group consisting of CTLA-4, PD-1, PD-L1, PD-L.2, TIM3, B7-H3, B7-
H4, LAG-3, KIR, and ligands thereof. In some embodiments, the snmunomodulator, and/or the
second immunomodulator, and/or the third immunomaodulator is an impaunce-stimulating agent. In
some embodiments, the immune-stimulating agent is an activator of OX40, 4-1BB or CD40.
{8172} 1in some embodiments, there is provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virnis
{(such as oncolytic adenovirus); and b} systemically administering an effective amount of an
immunomoduolator (including combination of immunomodulators), wherein the oncolytic virus
comprises a viral vector comprising a tumor cell-specific promoter operably linked to a viral gene
cssential for replication of the virus, and a heterologous gene encoding an immmune-related
molecule. In some embodiments, the tumor-specific promoter is an E2F-1 promoter, such as a
human E2F-1 promoter or an E2F-1 promoter cormprising the nucleotide sequence set forth in SEQ
ID NG:1. In some embodiments, the viral gene essential for replication of the oncolytic virus is
sclected from the group consisting of E1A, E1B, and H4. In some embodiments, the heterologous
gene is operably linked to a viral promoter, such as an E2 promoter. In some embodiments, the
immune-related molecule is GM-CSFE. In some embodiments, the immunomeodulator is an immune
checkpoint inhibitor. In some embodiments, the immunomodulator is an immune-stimulating
agent. In somoe embodiments, the method comprises systernic administration of a combination of
omunomodulators comprising one or more imumune checkpoint inhibitors and/or one or more
immune-stimulating agents (such as at least two immune checkpoint inhibitors, at least {wo
immune-stimulating agents, or a combination of at least one immunc checkpoint inhibitor and at

{east one immune-stimulating agent). In some embodiments, the oncolytic virus is administered
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weekly. In some embodiments, the immunomodulator (including combination of
omunomodulators) is administered intravenously. In some emnbodiments, the method further
coraprises intravesical administration of a second immunomodulator (including combination of
immunomodilators). In some embodiments, the method further comprises administration (such as
intravesical or systemic) of a third immunomodulator (including combination of
immunomodualators). In some embodiments, the immunomodulator, and/or the second
immunomodulator, and/or the third immunomodulator is a modulator of an immune checkpoint
molecule selected from the group consisting of CTLA-4, PD-1, PD-L1, PD-L2, TIM3, B7-H3, B7-
H4, LAG-3, KIR, and ligands thereof. In some embodiments, the immunomaodulator, and/or the
second tmmunomodulator, and/or the third immuonomodulator is an immune-stimolating agent. In
some embodiments, the immune-stinmlating agent is an activator of 0X40, 4-1BB or CD40.
(0173} In some embodiments, there is provided a method of treating bladder cancer in an
individual, comprising: a) infravesically administering an effective amount of an adenovirus
serotype 5; and b} systemically administering an effective amount of an immunomeodulator
(including combination of immunomeodulators), wherein the endogenous Ela promoter of a nafive
adenovirus is replaced by the human E2F-1 promoter, and the E3 19kD coding region of the native
adenovirus s replaced by a heterologous gene encoding an immune-related molecule (such as
cytokine or chemokine, for example, GM-CSF). In some embodiments, the tumor-specific promoter
is an E2F-1 promoter, such as a human E2F-1 promoter or an E2F-1 promoter comprising the
nucleotide sequence set forth in SEQ [D NO:1. In some embodiments, the immunomodulator is an
immune checkpoint inhibitor. In some embodiments, the immunomodulator is an imumune-
stimulating agent. In some embodiments, the method comprises systemic administration of a
cornbination of immunomodulators comprising one or more immune checkpoint inhibitors and/or
one or more inpmune-stimulating agents (such as at least two immuone checkpoint inhibitors, at least
two immune-stimulating agents, or a combination of at least one immune checkpoint inhibitor and
at least one immune-stimulating agent). In some embodiments, the adenovirus is administered
weekly. In some embodiments, the imnmunomodelator (including combination of
immunomeodulators) is administered intravenously. In some embodiments, the method further
coraprises intravesical administration of a second immunomodulator (including combination of
omunomodulators). In some embodiments, the method further comprises administration (such as
intravesical or systemic) of a third immunomodulator {including combination of
immunomodulators). In some embodiments, the immunomodulator, and/or the second

immunomodulator, and/or the third immunomeodalator is a modulator of an immune checkpoint
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molecule selected from the group consisting of CTLA-4, PD-1, PD-L1, PD-L2, TIM3, B7-H3, B7-
H4, LAG-3, KIR, and ligands thereof. In some embodiments, the immunomodulator, and/or the
second immuonomodulator, and/or the third immunomodulator is an imrnune-stimulating agent. In
some embodiments, the immune-stinmlating agent is an activator of 0X40, 4-1BB or CD40.
{0174] In some embodiments, there is provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of CGO070; and b)
systemically administering an effective amount of an immunomodulator (including combination of
tomunomodulators). In some emmbodiments, the immunomodulator is an immune checkpoint
inhibitor. In some embodiments, the immunomodulator is an immune-stimulating agent. In some
embodiments, the method comprises systemic administration of a combination of
immunomodidators comprising one or more immune checkpoint inhibitors and/or one or more
inynune-stunulating agents (such as at least two immune checkpoint inhibitors, af least two
immune-stimulating agents, or a combination of at least one immuone checkpoint inhibitor and at
least one immune-stimulating agent). In some embodiments, CGOO70 is administered at a dose of
about 1 x 10° to about 1x 10 viral particles {(vp) (such as any of about 1 x 10% to about 1 x 10",
about 1 x 10 to about 1x 1012, or about 1x 10" to about 1x 10" vp). In some embodiments,
CGO070 is administered weekly. In some embodiments, CGO070 is administered for about 1 week
{0 about 6 weeks {such as at least about any of 3 weeks, 4 weeks or 5 wecks). In some
embodiments, the immunomodulator (Gncluding combination of immunomodulators) is
admuinistered intravenously. In some embodiments, the method further comprises intravesical
administration of a second immunomodulator (including combination of immunomodulators). In
some embodiments, the method further comprises administration (such as intravesical or systemic)
of a third immuenomodulator (ncluding combination of immunomodulators). In some embodiments,
the immunomoduiator, and/or the second immunomeodulator, and/or the thivd immunomeodulator is
a modulator of an immune checkpoint molecule selected from the group consisting of UTLA-4, PD-
1, PD-LA, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thereof. In some embodiments,
the immunomodulator, and/or the second immunomodulator, and/or the third immunomodulator is
an immune-stimulating agent. In some embodiments, the immune-stimulating agent is an activator
of 3X40, 4-1B8 or CD40.

{8175} The methods described herein can be vsed to treat a variety of bladder cancer conditions.
In some embodiments, the bladder cancer is a low grade bladder cancer. In some embodiments, the

bladder cancer is a high grade bladder cancer. In some embodiments, the bladder cancer is muscle
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invasive {e.g., T2, T3 or T4). In some embodiments, the bladder cancer is non-invasive {c.g., Ta, T1
Cis, Cis with Ta and/or T1).

[0176] In some embodiments, the bladder cancer is transitional cell carcinoma or urothelial
carcinoma (such as metastatic urothelial carcinoma), including, but not limited to, papiflary tumors
and flat carcinomas. In some embodiments, the bladder cancer is metastatic urothelial carcinoma. In
sorne embodiments, the bladder cancer is urothelial carcinoma of the bladder. In some
cmbodiments, the bladder caneer is urothelial carcinoma of the vreter. In some embodiments, the
bladder cancer is urothelial carcinoma of the urethra. In some embodiments, the bladder cancer is
urothelial carcinoma of the renal pelvis.

{6177}  In some embodiments, the bladder cancer is squamous cell carcinoma. In some
embodiments, the bladder cancer is non-squamous cell carcinoma. In some embodiments, the
bladder cancer is adenocarcinoma. In some embodiments, the bladder cancer is small cell
Carcinoma.

{8178} In some embodiments, the bladder cancer is carly stage bladder cancer, non-metastatic
bladder cancer, non-invasive bladder cancer, non-muscle-invasive bladder cancer, primary bladder
cancer, advanced bladder cancer, locally advanced bladder cancer (such as unresectable locally
advanced bladder cancer). metastatic bladder cancer, or bladder cancer in remission. In some
embodiments, the bladder cancer is localized resectable, localized unresectable, or unresectable. In
some embodiments, the bladder cancer is a high grade, non-muscle-invasive cancer that has been
refractory to standard intra-bladder infusion (intravesical) therapy.

{8179] The methods provided herein can be used to treat an individual (e.g., human) who has
been diagnosed with or is suspected of having bladder cancer. In some embodiments, the individual
has undergone a tumor resection. In some embodiments, the individual has refused surgery. In some
embodiments, the individual is medically inoperable. In some embodiments, the individual is ata
clinical stage of Ta, Tis, T1, T2, T3a, T3b, or T4 bladder cancer. In some embodiments, the
individual is at a clinical stage of Tis, CI8, Ta, or T1.

[0180] In some embodiments, the individoal has been previously treated for bladder cancer {also
referred to as the “prior therapy™). In some embodiments, individual has been previously treated
with a standard therapy for bladder cancer. In some embodiments, the prior standard therapy is
treatment with BCG. In some embodiments, the prior standard therapy is treatment with mitomyein
€. In some embodiments, the prior standard therapy is treatment with interferon {such as interferon-
o). In some embodiments, the individual has bladder cancer in remission, progressive bladder

cancer, or recurrent bladder cancer. In some embodiments, the individual is vesistant to treatment of
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bladder cancer with other agents (such as platinum-based agents, BCG, mitomycin C, and/or
interferon). In some embodiments, the individual is imtially responsive to treatment of bladder
cancer with other agents (such as platinum-based agents, or BCG) but has progressed after
treatment.

{01811 In some embodiments, the individual has recurrent bladder cancer (such as a bladder
cancer at the clinical stage of Ta, Tis, T1, T2, T3a, T3b, or T4) after a prior therapy (such as prior
standard therapy, for example treatiment with BCG). For example, the individual may be initially
responsive to the treatment with the prior therapy, but develops bladder cancer after about any of
about 2,3, 4,5,6,7,8,9, 10, 11, 12, 24, 36, 48, or 60 months upon the cessation of the prior
therapy.

{6182] Any of the imnunomodulators described herein, including immune-stimulating agents and
immune checkpoint inhibitors, may be used in the combination therapy for systemic or intravesical
administration. The immunomodulator (including the first, second and third inwnunomodilator, and
combination of immunomodulators) can be of any one of the molecular modalities known in the art,
including, but not limited to, aptamer, mRNA, siRNA, microRNA, shRNA, peptide, antihody,
anticalin, Spherical nucleic acid, TALEN, Zinc Finger Nuclease, CRISPR/CasY, and small
molecule.

{6183} In some embodiments, the immunomodulator {including the first, second and third
immunomodolator, and combination of immunomodulators) is an immune-stimulating agent. In
some embodiments, the immune-stirmulating agent is a natoral or engineered lgand of an immune
stimulatory molecule, including, for example, ligands of OX40 (e.g., OX40L), ligands of CD-28
{c.g., CDRO, CDE6), ligands of ICOS (c.g., BTRP1), ligands of 4-1BB (c.g., 4-1BBL, Ultrad-
1BBL), ligands of CD27 (e.g., CD70), ligands of CD40 (e.g., CD40L), and ligands of TCR (e.g.,
MHC class I or class I} molecules, IMCgp100). In some embodiments, the immune-stimulating
agent is an antibody selected from the group consisting of anii-CD28 (e.g., TGN-14172), anti-0X40
(e.g., MEDI6469, MEDI-0562), anti-ICOS (e.g., MEDI-570), anti-GITR {e.g., TRXS18, INBRX-
110, NOWV-120301), anti-41-BB (e.g.. BM3-663513, PF-05082566), anti-CD27 (e.g., BION-1402,
Varlilumab and hCD27.15), anti-CD40 {e.g., CPR7(,893, BI-655064, BMS-986(90, APX003,
APXO005M), anti-CD3 (e.g., blinatumomab, muromonab), and anti-HVEM. In some embodiments,
the antibody 1s an agonistic antibody. In some embodiments, the antihody is a monoclonal antibody.
In some embodiments, the antibody is an antigen-binding fragment selected from the group
consisting of Fab, Fab’, F(ab"),, Fv, scFv, and other antigen-binding subsequences of the full length

antibody. In some emnbodiments, the antibody is a human, hamanized, or chimeric antibody. In
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some embodiments, the antibody is a bispecific antibody, a multispecific antibedy, a single domain
antibody, a fusion protein comprising an antibody portion, or any other functional variants or
derivatives thercof.

{6184} In some embodiments, the immunomodulator {including the first, second and third
immunomodulator, and combination of immunomodulators) is an immune checkpoint inhibitor. In
some embodiments, the immune checkpoint inhibitor 18 a natural or enginecred ligand of an
inhibitory immune checkpoint molecule, including, for example, ligands of CTLA-4 (e.g., B7.1,
B7.2), ligands of TIM3 (c.g., Galectin-9}, ligands of AZa Receptor (e.g., adenosine, Regadenoson),
ligands of LAG3 (e.g.. MHC class I or MHC class H molccules), ligands of BTLA (e.g.. HVEM,
B7-H4), ligands of KIR {(e.g., MHC class I or MHC class II molecules), ligands of PD-1 (e.g., PD-
L1, PD-L2)}, ligands of IDO (e.g., NKTR-218, Indoximod, NLG919), ligands of CD47 (e.g., SIRP-
alpha receptor), and ligands of CSFIR. In some embodimments, the inunune checkpoint inhibitor is
an antthody that targets an mhibitory immuone checkpoint protein. In some embodiments, the
immunomeodulator is an antibody selected from the group consisting of anti-CTLA-4 {(e.g.,
Ipilimumab, Tremelimumab, KAHR-102), anti-TIM3 (c.g.. F38-2E2, ENUMO0S), anti-LAG3 (e.g.,
BMS-986016, IMP701, IMP321, COB7TW), anti-KIR (e.g., Lirilumab, IPH2101, IPH4102), anti-
PD-1 {g.g., Nivolumab, Pidilizamab, Pembrolizemab, BMS-936339, atezolizumab,
Lambrolizumab, MK-3475, AMP-224, AMP-514, 5TI-A1110, TSR-042), anti-PD-L1 (e.g., KY-
1003 (EP20120194977), MCLA-145, atezolizurnab, BMS-936559, MEDI-4736, MSBG010718C,
AUR-012, STI-A1010, PCT/US2001/020964, MPDL3280A. AMP-224, Dapirolizumab pegol
(CBP-7657), MEDI-4920), anti-CD73 {e.g., AR-42 (OSU-HDAC42 HDAC-42 AR42,AR 42,05U-
HDAC 42, O85U-HDAC-42 NSC D736012 HDAC-42 HDAC 42 HDAC4Z NSCDT736012 NSC-
D736012), MEDI-9447), anti-B7-H3 (e.g., MGAZ271, D5-5573a, §H9), anti-CD47 (e.g., CC-80002,
TTI-621, VLST-007), anti-BTLA, anti-VISTA, anti-A2aR, anti-B7-1, anti-B7-H4, anti-CD32 (such
as alemtuzumab), anti-1L-10, anti-HL-33, anti-TGF-P (such as Fresolumimab), anti-CSF1R (e.g.,
FPAQOR), anti-NKG2A (c.g., monalizamab), anti-MICA (e.g., IPH43), and anti-CD39. In some
cmbodiments, the antibody is an antagonistic antibody. In some embodiments, the antibody is a
monocional antibody. In some embodiments, the antibody is a monaoclonal antibody. In some
embodiments, the antibody is an antigen-binding fragment selected from the group consisting of
Fab, Fab’, F(ab"), Fv, sclv, and other antigen-binding subsequences of the full length antibody. In
some embodiments, the antibody is a human, humanized, or chimeric antibody. In some

embodiments, the antibody is a bispecific antibody, a multispecific antibody, a single domain
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antibody, a fusion protein comprising an aniibody portion, or any other functional variants or
derivatives thercof.

[6185] n some embodiments, the method comprises systemic (such as intravenous)
administration of a single immunomodulator. In some cmbodiments, the immunomodulator is an
immune checkpoint inhibitor. In some embodiments, the immunomodulator is an immune-
stimulating agent.

[0186] In some embodiments, the method comprises systemic {(such as intravenous)
administration of at least two (such as any of 2, 3, 4, 5, 6, or more) immunomodulators. In some
embodiments, all or part of the at least two immunomaodulators are administered simultancously,
such as in a single composition. In some embodiments, all or part of the at least two
immunomodidators are administered sequentially. In some embodiments, the method comprises
systeniic (such as intravenous) administration of a combination of immunomodulators comprising
an trmmune checkpoint inhabitor and an immune-stimulating agent. In some embodiments, the
method comprises systemic {such as intravenous) administration of a combination of
tomunomodulators comprising two or more (such as any of 2, 3, 4, 5, 6, or more) checkpoint
inhibitors. In some embodiments, the method comprises systemic (such as intravenous)
adminstration of a combination of immunomodulators comprising two or more (such as any of 2,
3,4, 3, 6, or more) immune-stimulating agents. In some embodiments, the method comprises
systemic (such as intravenous) administration of a combination of immunomodulators comprising
any number (such as any of 1, 2, 3, 4, 5, 6, or more) of immune checkpoint inhibitors and any
number (such as any of 2, 3, 4, 5, 6, or more) of immune-stimulating agents. In some
embodiments, the method comprises systemic (such as intravenous) administration of an OX40
inhibitor (such as an agnostic anti-0X40 antibody, for example, MEDI6469, MEDIO362,
MEDI6383, GER3174993, KHK4083 or fnVivoMAD clone UX-86).

{6187} In some embodiments, the method further comprises intravesical administration of a
sccond immumomodulator (ncluding combination of immunomodulators).

[0188] In some embodiments, the method further comprises intravesical administration of a
single immunomeodulator. In some embodiments, the immunomodulator is an immune checkpoint
inhibitor. In some embodiments, the immunomodulator is an immune-stimulating agent.

[018%] in some embodiments, the method further comprises intravesical admimistration of at least
two (such as any of 2, 3, 4, 5, 6, or more) immunomeodulators. In some embodiments, all or part of
the at least two immunomodulators are administered simultancously, such as in a single

composition. In some embodiments, all or part of the at least two immunomodulators are
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administered sequentially. In some embodiments, the method comprises intravesical administration
of a comnbination of immuonomodulators comprising an immune checkpoint inhibitor and an
tmmune-stimulating agent. In some embodiments, the method comprises intravesical administration
of a combination of imnmunomodulators comprising two or more (such as any of 2, 3, 4, 5, 6, or
more) checkpoint inhibitors. In some embodiments, the method comprises intravesical
administration of a combination of immunomodulators comprising two or more {such as any of 2,
3,4, 5, 6, or more) immune-stimulating agents. In some embodiments, the method comprises
intravesical administration of a combination of immunomodulators comprising any number (such as
any of 1, 2, 3, 4, 5, 6, or more) of immune checkpoint inhibitors and any number (such as any of 2,
3, 4. 5, 6, or more) of immune-stimulating agents. In some embodiments, the method comprises
intravesical administration of a CTLA-4 inhibitor (such as an anti-CTLA-4 antibody, for example
Ipilimumab, or an enginecred lipocalin protein, for example an anticalin that specifically recognizes
CTLA-4) and a CD40 agomst (such as an agnostic anti-CD40 antibody, for example, APXO05M).
In some embodiments, the method comprises intravesical administration of a CTLA-4 inhibitor
(such as an anti-CTLA-4 antibody. for example Ipilimumab, or an engincered lipocalin protein, for
example an anticalin that specifically recognizes CTLA-4) and a 4-1BB agonist (such as an
agonistic anti-4-1BB antibody, e.g., PF-05082566).

16190} Thus, for example, in some embodiments, there is provided a method of treating a bladder
cancer in an individual (such as a human}, comprising: a) intravesically administering an effective
amount of an oncolytic virus {such as an oncolytic adenovirus); and b} systemically administering
an effective amount of an inhibitor of CTLA-4 (such as an anti-CTLA-4 antibody, for example
Ipilimumab, or an engincered lipocalin protein, for example an anticalin that specifically recognizes
CTLA-4), wherein the oncolytic virus comprises a viral vector comprising a tumor cell-specific
promoter operably Haked to a viral gene essental for replication of the virus, and a heterologous
gene encoding an immune-related molecule (such as cytokine or chemokine). In some
embodiments, the oncolytic virus is atteniated (for example through multiple passages, inactivation
or genetic modification). In some embodiments, the oncolytic virus preferentially replicates in a
cancer cell, such as an Rb-pathway defective cancer cell. In some embodiments, the inthibitor of
CTLA-4 is an anti-CTLA-4 antibody, for example Iptlimumab. in some embodiments, the inhibitor
of CTLA-4 is an engineered lipocalin protein, for exaraple an anticalin that specifically recognizes
CTLA-4. In some embodiments, the oncelytic virus is administered weekly. In some
embodiments, the inhibitor of CTLA-4 is administered intravenously. In some embodiments, the

oncolytic virus and the inhibitor of CTLA-4 are administered sequentially. In some embodiments,
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the oncolytic virus is administered prior to (such as immediately prior to) the administration of the
inhibitor of CTLA-4. In some embodiments, the oncolytic virus is admunistered after (such as
tmmediately after) the administration of the ishibitor of CTLA-4. In some embodiments, the
oncolytic virus and the inhibitor of CTLA-4 are administered stmultaneously. In some
embodiments, the method further comprises intravesical administration of a second
immunomoduolator, such as an immuime checkpoint inhibitor or an immune-stimulating agent. In
some embodiments, the method further comprises administeation (such as systemic or intravesical)
of a third immunomodulator, such as an immune checkpoint inhibitor or an immune-stimulating
agent.

[6121] In some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
(such as oncolytic adenovirus); and b} systemically administering an effective amount of an
inhibitor of CTLA-4 (such as an anti-CTLA-4 antibody, for example Ipilimamab, or an engineered
lipocalin protein, for example an anticalin that specifically recognizes CTLA-4), wherein the
oncolytic virus comprises a viral vector comprising a tumor cell-specific promoter operably linked
to a viral gene essential for replication of the virus, and a heterologous gene encoding an iromune-
related molecule (such as cytokine or chemokine). In some embodiments, the tumor-specific
promoter is an E2F-1 promoter, such as a human E2F-1 promoter or an E2F-1 promoter comprising
the nucleotide sequence set forth in SEQ 1D NO:1. In some embodiments, the viral gene essential
for replication of the virus is selected from the group consisting of ETA, EIB, and E4. In some
embodiments, the heterologous gene is operably linked to a viral promoter, such as the E3
promoter. In some embodiments, the immune-related molecule is GM-CSF.

{8192} 1n some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an adenovirus
scrotype 3; and b) systemically administering an effective amount of an inhibitor of CTLA-4 (such
as an anti-CTLA-4 antibody, for example Ipilimumab, or an engineered lipocalin protein, for
example an anticalin that specifically recognizes CTLA-4) , wherein the endogenous Ela promoter
of a native adenovirus is replaced by the human E2F1-promoter, and E3 19kD coding region of the
native adenovirus is replaced by a heterologous gene encoding an immune-related mwolecule (such
as cytokine or chemokine, for example, GM-CSF). In some embodiments, the turnor-specific
promoter is a buman BE2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence set

forth in SEQ ID NO:1.
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{8193] In some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of CGO0G70; and b)
svstemically administering an effective armount of an inhibitor of CTLA-4 (such as an ant-CTLA-4
antibody, for cxample Ipilimumab, or an engineered lipocalin protein, for example an anticalin that
specifically recognizes CTLA-4). In some cmbodiments, the inhibitor of CTLA-4 15 an anti-CTLA-
4 antibody, for example Ipthimumab. In some embodiments, the inhibitor of CTLA-4 is an
engineered lipocalin protein, for example an anticalin that specifically recognizes CTLA-4. In
some embodiments, the CGOO7 is administered at adose of about 1 x 1 0% to about 1x 10" viral
particles (vp) (such as any of about 1 x 10% to about 1 x 10'°, about 1 x 10" to about 1x 10", or
about 1x 10 to about 1x 10 vp). In some embodiments, CGOO70 1s administered weekly. In some
embodiments, CGO0U70 is administered for about 1 week to about 6 weeks (such as at least about
any of 3 wecks, 4 wecks or 5 weeks). In some embodiments, the inhibitor of CTLA-4 is
administered intravenously. In some embodiments, the CG0070 and the inhibitor of CTLA-4 are
administered sequentially. In some embeodiments, the CGO070 is administered prior to (such as
tmmediately prior to) the administration of the inhibitor of CTLA-4. In some ecmbodiments, the
CGO070 is administered after (such as immediately after) the administration of the inhibitor of
CTLA-4. In some embodiments, the CGO070 and the inhibitor of CTLA-4 are administered
simultancously. In some embodiments, the method further comprises intravesical administration of
a second immmunomodulator, such as an immune checkpoint inhibitor or an immune-stinntating
agent. In some embodiments, the method further comprises administration (such as systemic or
intravesical) of a third immunomodulator, such as an immune checkpoint inhibitor or an tmmune-
stimulating agent.

[0194] in some embodiments, there is provided a method of treating a bladder cancer in an
individual {such as a buman}, comprising: a} intravesically administering an effective amount of an
oncolytic virus (such as an oncolytic adenovirus); and b) systemically administering an effective
amount of an inhibitor of PD-1 (such as an anti-PD-1 antibody, for exarnple, Nivolumab,
Pembrolizumab, or Pidilizumab, or an Fo fusion protein of a PD-1 ligand, for example, AMP-224),
whercin the oncolytic virus comprises a viral vector comprising a tumor celi-specific promoter
operably linked to a viral gene essential for replication of the virus, and a heterologous gene
encoding an immune-related molecule (such as cytokine or chernokine). In some emsbhodiments, the
oncolytic virus is attenuated (for exampie through multiple passages, inactivation or genetic
modification). In some embodiments, the oncolytic virus preferentially replicates in a cancer cell,

such as an Rb-pathway defective cancer cell. In some embodiments, the inhibitor of PD-1 is an anti-
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PD-1 antibody, for cxample, Nivolumab, Pembrolizumab, or Pidilizumab. In some embodiments,
the 1nhibitor of PD-1 1s an inhibitor of the interaction hetween PD-1 and its ligand, such as an
inhibitor of PD-1/PD-L1 interaction or an inhibitor of PD-1/PD-L.2 interaction. In some
embodiments, the inhibitor of PD-1 is an Fc fusion protein comprising a PD-1 ligand, such as an
Fe-fusion of PD-L2 (e.g., AMP-224). In some cmbodiments, the oncolytic virus is administered
weekly. In some embodiments, the inhibitor of PD-1 is administered intravenously. In some
cmbodiments, the oncolytic virus and the inhibitor of PD-1 are administered sequentially. In some
embodiments, the oncolytic virus is administered prior to (such as immediately prior to) the
administration of the inhibitor of PD-1. In some embodiments, the oncolytic virus is administered
after {such as immediately after) the adminmstration of the inhibitor of PD-1. In some embodiments,
the oncolytic virus and the inhibitor of PD-1 are administered simultancously. In some
embodiments, the method further comprises intravesical administration of a second
immunomodulator, such as an immune checkpoint inhibitor (such as a CTLA-4 inhibitor) or an
immune-stimulating agent (¢.g., a {D40 activator or a 4-1BB activator). In some embodiments, the
method further comprises administration (such as systemic or intravesical) of a third
omunomodulator, such as an immune checkpoint inhibitor (such as a CTLA-4 inhibitor) or an
immune-stimuiating agent {e.g., a CD40 activator or a 4-1BB activator).

{6195] In some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic viras
(such as oncolytic adenovirus); and b} systemically administering an effective amount of an
inhibitor of PD-1 (such as an anti-PD-1 antibody, for example, Nivolumab, Pembrolizumab, or
Pidilizumab, or an Fc fusion protein of a PD-1 ligand, for example, AMP-224), wherein the
oncolyiic virus comprises a viral vector comprising a tumor cell-specific promoter operably linked
1o a viral gene essential for replication of the virns, and a heterologous gene encoding an immune-
related molecule (such as cytokine or chemokine). In some embodiments, the tumor-specific
promoter is an E2F-1 promoter, such as a human E2F-1 promoter or an E2F-1 promoter comprising
the nucleotide sequence set forth in SEQ ID NG: 1. In some embodiments, the viral gene essential
for replication of the virus is selected from the group consisting of E1A, E1B, and E4. In some
embodiments, the heterologous gene is operably linked to a viral promoter, such as the E3
promoter. In some embodiments, the ironmune-related molecule is GM-CSF.

{6196] In some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an adenovirus

scrotype 5; and b) systemically administering an effective amount of an inhibitor of PD-1 (such as
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an anti-PD-1 antibody, for example, Nivolumab, Pembrolizumab, or Pidilizumab, or an Fc fusion
protein of a PD-1 ligand, for exarnple, AMP-224), wherein the endogenous Ela promoter of a
native adenovirus is replaced by the human E2F1-promoter, and E3 19kD coding region of the
native adenovirus is replaced by a heterologous gene encoding an immune-related molecule (such
as cytokine or chemokine, for example, GM-CSF). In some embodiments, the tamor-specific
promoter is a human B2F-1 promoter or an B2F-1 promoter comprising the nucleotide sequence set
forth in SEQ ID NO:1.

{0197} in some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an cffective amount of an adenovirus
serotype 3, wherein the endogenous Ela promoter and E3 19kD coding region of a native
adenovirus is replaced by the human E2F-1 promoter and a nucleic acid encoding an immunc-
related molecule (such as cytokine or chemokine, for example, GM-CSF); and b) intravesically
admuinistering an effective amount of an inhibitor of PD-1 {such as an anti-PD-1 antibody, for
example, Nivolumab, Pembrolizumab, or Pidilizumab, or an Fe fusion protein of a PD-1 ligand, for
example, AMP-224). In some embodiments, the tumor-specific promoter 18 a human E2F-1
promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ ID NG: 1.
[0198] In some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of CGO078; and b)
systemically administering an effective amount of an inhibitor of PD-1 (such as an anti-PD-1
antibody, for example, Nivolumab, Pembrolizomab, or Pidilizumab, or an Fe fusion protein of 4
PD-1 ligand, for example, AMP-224). In some embodiments, the inhibitor of PD-1 is an anti-PD-1
antibody, for example, Nivolumab, Pembrolizomab, or Pidilizumab. In some embodiments, the
inhibitor of PD-1 is an inhibitor of the interaction between PD-1 and its Hgand, such as an inhabitor
of PD-1/PD-L1 interaction or an inhibitor of PD-1/PD-L2 interaction. In some embodiments, the
inhibitor of PD-1 is an Fc fusion protein comprising a PD-1 ligand, such as an Fe-fusion of PD-1L.2
(c.g., AMP-224). In some embodiments, the CGO07 is administered at a dose of about 1 x 10% w0
about 1x 10" viral particles (vp) (such as any of about 1 x 10° to about 1 x 10 about 1 x 10" t0
about Ix 10129 or about 1x 10" to about 1x 10 vp). In some embodiments, CGO070 is administered
weekly. In some emnbodiments, CGOO70 iz administered for about 1 week to about & weeks (such as
at least about any of 3 weeks, 4 weeks or 5 weeks). In some embodiments, the inhibitor of PD-1 i3
administered intravenously. In some embodiments, the CGOO7( and the inhibitor of PD-1 are
administered sequentially. in some embodiments, the CGOO70 is administered prior o (such as

immediately prior to) the administration of the inhibitor of PD-1. In some embodiments, the
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CGOUT0 is administered after (such as immediately after) the administration of the inhibitor of PD-
1. In some embodiments, the CGO070 and the inbibitor of PD-1 are administered siroultaneously.
In some embodiments, the method further comprises intravesical administration of a second
immunomodidator, such as an iramune checkpoint inhibitor or an immune-stimulating agent. In
some embodiments, the method further comprises administration (such as systemic or intravesical)
of a third immunomodulator, such as an immune checkpoint inhibitor or an immume-stimulating
agent.

{0199} in some embodiments, there is provided a method of treating a bladder cancer in an
individual (such as a human), comprising: a) intravesically administering an cffective amount of an
oncolytic virus (such as an oncolytic adenovirus); and b) systemically administering an effective
amount of an inhibitor of PD-1 ligand (such as an anti-PD-L1 or ant-PD-L2 antibody, or an
inhibitor of both PD-L1 and PD-1.2), wherein the oncolytic virus comprises a viral vector
comprising a tumor cell-specific promoter operably Hinked to a viral gene essential for replication of
the virus, and a heterologous gene encoding an immune-related molecule (such as cytokine or
chemokine). In some embodiments, the oncolytic virus is attenuated (for example through multiple
passages, inactivation or genetic modification). In some embodiments, the oncolytic virus
preferentially replicates in a cancer cell, such as an Rb-pathway defective cancer cell. In some
embodiments, the inhibitor of PD-1 ligand is an anti-PD-L1 antibody, for example, KY-1003,
MCILA-145, atezolizumab, BMS835559, MPDL3280A, MEDI4736, Avelumab, or STI-A10106. In
some embodiments, the inkubitor of PD-1 Hgand is an anti-PD-1.2 antibody. In some embodiments,
the inhibitor of PD-1 ligand is an inhibitor {(e.g., peptide, protein or small molecule) of both PD-L1
and PD-L.2, such as AUR-012, and AMP-224. In some ermbodiments, the oncolviic virus is
administered weekly. In some embodiments, the inhibitor of PD-1 ligand is administered
intravenously. In some embodiments, the oncolytic viras and the inhibitor of PD-1 ligand are
administered sequentially. In some embodiments, the oncolytic virus is administered prior to (such
as immediately prior to) the administration of the inhibitor of PD-1 ligand. In some embodiments,
the oncolytic virus is administered after {such as immediately after) the administration of the
inhibitor of PD-1 ligand. In some embodiments, the oncolytic virus and the inhibitor of PD-1
ligand are administered simultancously. In some embodiments, the method further comprises
intravesical administration of a sccond immunomodulator, such as an imaonne checkpoint inhibitor
or an immune-simulating agent. In some embodiments, the method further comprises
administration (such as systemic or intravesical) of a third immunomodulator, such as an immune

checkpoint inhibitor or an immune-stimulating agent.
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182847  in some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
{such as oncolytic adenovirus); and by systemically administering an effective amount of an
inhibitor of PD-1 ligand (such as an anti-PD-L1 or anti-PD-L2 antibody, or an inhibitor of both PD-
L1 and PD-L2) , wherein the oncolytic virus comprises a viral vector comprising a tumor ccll-
specific promoter operably linked to a viral gene essential for replication of the virus, and a
heterologous gene encoding an immune-related molecule (such as cytokine or chemokine). In
some embodiments, the tumor-specific promoter is an H2F-1 promoter, such as a human E2F-1
promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ ID NO:1. In
some embodiments, the viral gene essential for replication of the virus is selected from the group
consisting of E1A, EiB, and E4. In some embodiments, the heterologous gene is operably linked to
a viral promoter, such as the E3 promoter. In some embodiments, the immune-related molecule is
GM-CSF.

18261} in some embodiments, there is provided a method of treating a bladder cancer inan
individual, comprising: a) intravesically administering an cffective amount of an adenovirus
serotype 53; and b) systemically administering an effective amount of an inhibitor of PD-1 Ligand
{such as an anti-PD-L1 or ant-PD-L2 antibody, or an inhibitor of both PB-L1 and PD-L2), wherein
the endogenous Ela promoter of a native adenovirus is replaced by the human E2F1-promoter, and
E3 19kD coding region of the native adenovirus is replaced by a heterclogous gene encoding an
immune-related molecule (such as cytokine or chemokine, for exampie, GM-CSF). In some
embodiments, the tumor-specific promoter is a human E2F-1 promoter or an E2F-1 promoter
comaprising the nucleotide sequence set forth in SEQ HY NG:1L

{0202} 1in some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of CGG070; and b)
systemically administering an effective amount of an inhibitor of PD-1 ligand (such as an anti-PD-
L1 or anti-PD-L2 antibody, or an inhibitor of both PD-L1 and PD-L2). In some embodiments, the
inhibitor of PD-1 ligand is an anti-PD-L1 antibody, for example, KY-1003, MCLA-145,
atezolizumab, BMS935559, MPDL3280A, MEDI4736, Avelumab, or STI-A1010. In some
embodiments, the inhibitor of PDD-1 ligand is an anti-PD-L2 antihody. In some embodiments, the
inhibitor of PD-1 ligand is an inhibitor (e.g., peptide, protein or small molecule) of both PD-L1 and
PD-L2, such as AUR-012, and AMP-224. In some embodimenis, the CGO07 is administered at a
dose of about 1 x 10° to about 1x 10™ viral particles (vp) (such as any of about 1 x 10° to about 1 x

i()m, about 1 x 10 to about Ix 10]2, or about 1x 10'% to about 1x 10 vp). In some embodiments,
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CGOO70 1s administered weekly. In some embodiments, CGO070 is administered for about 1 week
to about 6 weeks {such as at least about any of 3 weeks, 4 weeks or 3 weeks). In some
embodiments, the inhibitor of PD-1 ligand is administered intravenously. In some embodiments, the
(0070 and the inhibitor of PD-1 ligand are administered sequentially. In some embodiments, the
CGOU70 is adnmunistered prior to (such as immediately prior to} the administration of the inhibitor of
PD-1 ligand. In some embodiments, the CGUO70 is administered after (such as tmmediately after)
the administration of the inhibitor of PD-1 ligand. In some embodiments, the CG0070 and the
inhibitor of PD-1 ligand are administered simuliancously. In some emnbodiments, the method further
coraprises intravesical administration of a second immunomodulator, such as an immunc
checkpoint inhibitor or an inmune-stimulating agent. In some embodiments, the method forther
comprises administration (such as systemic or intravesical) of a third immunomodulator, such as an
immune checkpoint inhibitor or an immune-stimulating agent.

[0283] In some embodiments, theve is provided a method of treating a bladder cancer in an
individual. comprising: a} intravesically administering an effective amount of CGU070; b)
intravenously administering an effective amount of an inhibitor of PD-L1 (such as an antagonist
anti-PD-L1 antibody, for example, atezolizumab); and ¢) intravesically administering an effective
amount of an inhibitor of CTLA-4 {such as an anti-CTLA-4 antibody, for example Ipilimumab). In
some embodiments, the CGOO70 is administered at a dose of about 1 x 10° to about 1x 10" viral
particles (vp) (such as any of about 1 x 10° to about 1 x 10", about 1 x 10'%to about 1x 10", or
about 1x 10" to about 1x 10* vp). In some embodiments, CGO070 is admimstered weekly. In some
embodiments, the inhibitor of PD-L1 is administered at a dose of about 1 mg/kg to about 20 mg/kg,
or about 750 mg to about 1200 mg. In some embodiments, the inbibitor of PD-L1 is administered
about monthly to about biweekly (such as about once every 2 weeks, about once every 3 weeks, or
about once every 4 weeks). In some embodiments, the inhibitor of CTLA-4 is admimstered at a
dose of about 0.1 mg/Kg to about 10 mg/Kg (such as any of about 0.1 mg/Kg to about 1 mg/Kg,
about 1 mg/Kg to about 5 mg/Kg, or about 5 mg/Kg to about 10 mg/Kg weekly). In some
embodiments, the inhibitor of UTLA-4 is administered weekly. in some embodiments, the inhibitor
of CTLA-4 is administered immediately after {e.g., no more than 5 minutes after) administration of
CGOG70. In some emnbodiments, the inhibitor of PD-L1 s an antagonist antibody of PD-L1, such as
atezolizumab. In some embodiments, the inhibitor of CTLA-4 is an anti-CTLA-4 antibody, for
example Ipilimumab (e.g., YERV OY™). In some embodiments, the inhibitor of CTLA-4 is an
engineered lipocalin protein, for example an anticalin that specifically recognizes CTLA-4. In some

embodiments, the CGO070 and the inhibitor of PD-1.1 are administeved sequentially. In some
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embodiments, the CGO078 is administered prior fo (such as immediately prior to) the administration
of the inhibitor of PD-L1. In some embodiments, the CGOO70 s administered after (such as
romediately after) the administration of the inhibitor of PD-L1. In some embodiments, the CGOOT0
and the inhibitor of PD-L1 arc administered simultancously. In some embodiments, the individual
is further administered intravesically an effective amount of DDM as 2 transduction enhancing
agent in combination with the CGO070 administration. In some embodiments, CGOOT0 is
administered for about 1 to about 6 weeks as one treatiment course. In some embodiments, the
treatment course is repeated every about two to about three months. In some embodiments, the
method further comprises intravesically administration of a second immunomodulator, such as an
immune-stimuiating agent. In some embodiments, the second immunomodulator is a CD40
activator, such as an agonist anti-CD40 antibody (e.g., APX005M). In some embodiments, the
second iramunomodulator is a 4-1BB activator, such as an agonist anti-4-18B antibody (e.g., PF-
(5082566).

18264} in some embodiments, there is provided a method of treating a bladder cancer in an
individual (such as a human), comprising: a) intravesically administering an cffective amount of an
oncolyiic virus (such as an oncolytic adenovirus); and b) systemically administering an effective
amount of an activator of CD40 (such as an agnostic anti-CD40 antibody, for example, CP-870,893,
Dacetuzumab, Chilob 7/4 or APX005M). wherein the oncolytic virus comprises a viral vector
comprising a tumor cell-specific promoter operably linked to a viral gene essential for replication of
the virus, and a heterologous gene enceding an tmmune-related molecule (such as cytokine or
chemokine). In some embodiments, the oncolytic virus is attenuated (for example through multiple
passagces, inactivation or genetic modification). In some erbodiments, the oncolytic virus
preferentially replicates in a cancer cell, such as an Rb-pathway defective cancer cell. In some
embodiments, the activator of CD40 is an agnostic anti-CD40 antibody, for example, CP-870,863,
Dacctuzumab, Chil.ob 7/4 or APX005M. In some embodiments, the oncolytic virus is administered
weekly. In some embodiments, the activator of CD40 is administered intravenously. In some
embodiments, the oncolytic virus and the activator of CD40 are administered sequentially. In some
embodiments, the oncolytic virus is administered prior o (such as immediately prior to) the
adrpinistration of the activator of C40. In some embodiments, the oncolytic virus is administered
after (such as iramediately after) the administration of the activator of CD40. In some
embodiments, the oncolytic virus and the activator of CD46 are administered simultaneously. In
some embodiments, the method further comprises intravesical administration of a second

immunomoduolator, such as an immuime checkpoint inhibitor or an immune-stimulating agent. In
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some embodiments, the method further comprises administration (such as systemic or intravesical)
of a third immuenomodulator, such as an immune checkpoint inhibitor or an immune-stimulating
agent.

{0285] In some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
(such as oncolytic adenovirus); and b} systemically administering an effective amount of an
activator of CD40 (such as an agnostic anti-CD40 antibody, for example, CP-870,893,
Dacemizurnab, Chilob 7/4 or APX003M) , wherein the oncolytic virus comprises a viral vector
coraprising a tumor cell-specific promoter operably linked to a viral gene essential for replication of
the virus, and a heterologous gene encoding an immune-related molecule (such as cytokine or
chemokine). In some embodiments, the tumor-specific promoter is an E2F-1 promoter, such as a
human E2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ
D NO: 1. In some embodiments, the viral gene essential for replication of the virus is selected from
the group consisting of E1A, E1B, and E4. In some embodiments, the heterologous gene is
operably linked to a viral promooter, such as the E3 promoter. In some embodiments, the iramune-
related molecule is GM-CSF.

[0286] In some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an adenovirus
scrotype 5; and b) systemically administering an effective amount of an activator of CD40 (such as
an agnostic anti-CD40 antibody, for example, CP-870,893, Dacetuzumab, Chil.ob 7/4 or
APXO005M), wherein the endogenous Ela promoter of a native adenovirus is replaced by the human
E2F1-promoter, and E3 19kD coding region of the native adenovirus is replaced by a heterologous
gene encoding an immune-related molecule (such as cytokine or chemokine, for example, GM-
{CSH). Insome embodiments, the tumor-specific promoter is a human E2F-1 promoter or an E2F-1
promoter comprising the nucleotide sequence set forth tn SEQ D NO:L

(6267}  In some embodiments, there is provided a method of weating a bladder cancer in an
individual, comprising: a} intravesically administering an effective amount of CG0070; and b)
systemically administering an effective amount of an activator of CD40 (such as an agnostic anti-
CD40 antibody, for example, CP-870,893, Dacctuzumab, Chil.ob 7/4 or APX005M). In some
ernbodiments, the activator of C40 is an agnostic anti-CD40 antibody, for example, CP-870,893,
Dacetuzumab, Chilob 7/4 or APX005M. In some embodiments, the CGO07 is administered at a
dose of about 1 x 10° to about 1x 10™ viral particles (vp) (such as any of about 1 x 10° to about 1 x

i()m, about 1 x 10 to about Ix 10]2, or about 1x 10'% to about 1x 10 vp). In some embodiments,
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CGOO70 1s administered weekly. In some embodiments, CGO070 is administered for about 1 week
to about 6 weeks {such as at least about any of 3 weeks, 4 weeks or 3 weeks). In some
embodiments, the activator of CD40 is administered intravenously. In some embodiments, the
CG0070 and the activator of CD40 are administered sequentially. In some embodiments, the
CGO070 is adnunistered prior to (such as immediately prior to) the administration of the activator
of CD40. In some embodiments, the CGOO70 is administered after (such as immediately after) the
administration of the activator of CD4{l. In some embodiments, the CGO070 and the activator of
CD40 arc admunistered simultancously. In some embodiments, the method further comprises
intravesical administration of a sccond immunomodulator, such as an immunc checkpoint inhibitor
or an immune-stmulating agent. In some embodiments, the method further comprises
administration (such as systemic or intravesical) of a third immunomodulator, such as an immune
checkpoint inhibitor or an immune-stimulating agent.

[0288] In some embodiments, theve is provided a method of treating a bladder cancer in an
individual {such as a human), comprising: a) intravesically administering an etfective amount of an
oncolytic virus (such as an oncolytic adenovirus); and h) systemically administering an effective
ampount of an activator of 0X40 (such as an agnostic anti-0X440 antibody, for example, MEDI6469,
MEDI(562, MEDI63E3, GSE3174998, KHK4(083 or InVivoMAb clone OX-86), wherein the
oncolytic virus comprises a viral vector comprising a tumor cell-specific promoter operably linked
o a viral gene essential for replication of the virus, and a heterologous gene encoding an imunune-
related molecule (such as cytokine or chemokine). In some embodiments, the oncolytic viras is
attenuated (for example through multiple passages, inactivation or genetic modification). In some
erbodiments, the oncolytic virus preferentially replicates in a cancer cell, such as an Rb-pathway
defective cancer cell. In some embodiments, the activator of OX40 is an agnostic anti-OX40
antibody, for example, MEDIS469, MEDI0S62, MEDI6383, GSK3174998, KHK4083 or
fnVivoMAD clone OX-86. In some embodiments, the oncolytic virus is administered weekly. In
some embodiments, the activator of OX40 is administered intravenously. In some embodiments, the
oncolytic virus and the activator of OX40 are administered sequentially. In some embodiments, the
oncolytic virus is administered prior to {(such as immediately prior to) the administration of the
activator of OX40. In some embodiments, the oncolytic virus is administered after (such as
romediately after) the administration of the activator of OX40. In some embodiments, the
oncolytic virus and the activator of OX40 are administered simultaneously. In some embodiments,
the method further comprises infravesical administration of a second immunomodulator, such as an

immune checkpoint inhibitor or an immune-stitnolating agent. In some embodiments, the method
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further corapriscs administration (such as systemic or intravesical) of a third immunomodulator,
such as an iromune checkpoint inhibitor or an immune-stimulating agent.

[0209] 1in some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
(such as oncolytic adenovirus); and b} systemically administering an effective amount of an
activator of OX40 (such as an agnostic anti-0X40 antibody, for example, MEDI6469, MEDIO362,
MEDI6383, GSK3174998, KHEA083 or InVivoMAb clone OX-88) , wherein the oncolytic virgs
coraprises a viral vector comprising a tumor cell-specific promoter operably linked to a viral gene
essential for replication of the virus, and a heterologous gene encoding an iranwne-related molecule
{such as cytokine or chemnokine). In some embodiments, the tumor-specific promoter is an E2F-1
promoter, such as a human EZF-1 promoter or an E2F-1 promoter comprising the nucleotide
scquence set forth in SEQ 1D NQO:1. In some embodiments, the viral gene essential for replication
of the virus is selected from the group consisting of EIA, E1B, and E4. In some embodiments, the
heterologous gene is operably linked to a viral promoter, such as the E3 promoter. In some
embodiments, the immune-related molecule is GM-CSF.

{0210} in some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an adenovirus
serotype 3; and b) systemically administering an effective amount of an activator of X406 (such as
an agnostic anti-0X40 antibody, for exarple, MEDI6469, MEDIOS62, MEDIG3R3, GSK3174998,
KHKA4033 or inVivoMAD clone OX-86), wherein the endogenous Ela promoter of a native
adenovirus is replaced by the human E2F1-promoter, and E3 19kD coding region of the native
adenovirus is replaced by a heterologous gene encoding an tnnune-related molecule (such as
cytokine or chemokine, for example, GM-CSF). In some embodiments, the tumor-specific promoter
is a human H2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in
SEQ D NO:.

[6211] In some embodiments, there is provided a method of weating a bladder cancer in an
individual, comprising: a} intravesically administering an effective amount of CG0070; and b)
systemically administering an effective amount of an activator of OX40 (such as an agnostic anti-
OX490 antibody, for example, MEDI6469, MEDIOSG2, MEDI6G383, GSK3174998, KHK4(083 or
InVivoMAb clone OX-86). In some embodiments, the activator of OX40 is an agnostic anti-OX40
antibody, for cxample, MEDI6469, MEDI0562, MEDIG383, GSK3174998, KHK4083 or
InVivoMADb clone OX-86. In some ermbodiments, the CGOO70 1s administered at a dose of about 1

% 10° to about 1x 10" viral particles (vp) (such as any of about 1 x 10° to about 1 x 10, about 1 x
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10 to about 1x 1{)12e or about 1x 10" to about 1x 10" vp). In some embodiments, CGOHO70 is
administered weekly. In some ernbodiments, CGO070 is administered for about 1 week to about 6
weeks (such as at least about any of 3 weeks, 4 wecks or 5 weeks). In some embodiments, the
activator of OX40 is administered at a dose of about 0.001 mg/ke to about 10 mg/kg (such as such
as any of about 0.003 mg/Kg to about 0.01 rog/Kg, about 0.01 mg/Kg to about 0.1 mg/Kg, about
3.1 mg/Kg to about 1 mg/Kg, about 1 mg/Kg to about 3 mg/Kg, or about 5 mg/Kg to about 10
mg/Kg). In some embodiments, the activator of OX40 is administered about monthly to about
weckly (such as about weckly, about once every 2 weeks, or about once every 3 weeks). In some
ermbodiments, the CGU070 and the activator of OX40 are administered sequentially. In some
embodiments, the CGO070 is administered prior to (such as immediately prior to) the administration
of the activator of OX40. In some embodiments, the CGOG70 is administered after (such as
immediately after) the administration of the activator of OX40. In some embodiments, CGO070 and
the activator of OX40 are administered simultaneousiy. In some embodiments, the method farther
comprises intravesically administration of a second immunomodulator, such as an immune
checkpoint inhibitor or an immune-stimulating agent. In some embodiments, the method further
coraprises administration (such as systemic or intravesical) of a third immunomodulator, such as an
immune checkpoint inhibitor or an immune-stimulating agent.

{6212} In some embodiments, there is provided a method of treating a bladder cancer in an
individual, comprising: a} infravesically administering an effective amount of CGOO70; b)
intravenously administering an effective amount of an OX40 activator (such as an agnostic anti-
0OX40 antibody, for example, MEDI6469, MEDIOS62, MEDI6383, GSK3174998, KHK4083 or
{nVivoMADb clone OX-86); and ¢) intravesically administering an effective amoount of an inhibitor
of CTLA-4 (such as an anti-CTLA-4 antibody, for exarople {pilimumab, or an engineered lipocalin
protein, for example an anticalin that specifically recognizes CTLA-4). In some embodiments, the
CGOOT0 is administered at a dose of about 1 x 10° to about 1x 10™ viral particles (vp) (such as any
of about 1 x 10° to about 1 x 101‘0, about 1 x 10'% 10 about 1x 3012, or about 1x 10'% to about 1x 10*
vp). In some embodiments, CGOU70 is administered weekly. In some embodiments, the OX40
activator is administered at a dose of about 0.001mg/kg to about 10 mg/kg (such as such as any of
about 0.003 mg/Kg to about 0.01 mg/Kg, about 8.01 mg/Kg to about 0.1 mg/Kg, about 0.1 mg/Kg
to about | mg/Kg, about 1 mg/Kg to about 5 mg/Kg, or about 3 mg/Kg to about 10 mg/Kg). In
some embodiments, the activator of 0X440 is administered about monthly to about weekly (such as
about weekly, about once every 2 weeks, or about once every 3 weeks), In some embodiments, the

inhibitor of CTLA-4 is administered at a dose of about 0.1 mg/Kg to about 10 mg/Kg (such as any
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of about 0.1 mg/Kg to about 1 mg/Kg. about 1 mg/Kg to about § mg/Kg, or about 5 mg/Kg to about
10 mg/Kg weekly). In some embodiments, the inhibitor of CTLA-4 15 administeved weekly. In
some embodiments, the inhibitor of CTLA-4 is administered immediately after (e.g., no more than
5 mimites after) administration of CGOI70. In some embodiments, the (X448 activator is an
agonistic antibody of OX40, such as GSK3174998. In some emmbodiments, the inhibitor of CTLA-4
is an anti-CTLA-4 antibody, for example Ipilimemab (e.g., YERV OY®). In some embodiments, the
inhibitor of CTLA-4 is an engineered lipocalin protein, for example an anticalin that specifically
recognizes CTLA-4. In some emnbodiments, the CGO070 and the OX40 activator are administered
sequentially. In some embodiments, the CGO070 is administered prior to (such as immediately
prior to) the administration of the OX40 activator. In some embeodiments, the CGO070 is
administered after (such as inunediately after) the administration of the OX4{ activator. In some
embodiments, the CGO070 and the OX40 activator arc administered simaultancously. In some
cmbodiments, the individual is further administered intravesically an effective amount of DBM as a
transduction enhancing agent in combination with the CG0070 administration. In some
ernbodiments, CGO070 is administered for about 1 to about 6 weeks as one treatment course. In
some embodiments, the treatiment course is repeated every about two to about three months. In
some embodiments, the method further comprises intravesically administration of a sccond
immunomodiiator, such as an immmune-stimulating agent. In some embodiments, the second
immunomoduolator is a CD40 activator, such as an agonist anti-CDA40 antibody (e.g., APX005SM). In
some embodiments, the second immunomodulator is a 4-1BB activator, such as an agonist anti-4-
1BB antibody {e.g., PF-05082566).

10213} The intravesical administration of the oncolytic virus and/or optionally the second
omunomodulator (including combination of immumomodulators) provide a unigue opportonity of
a relatively convenient yet effective intravesical tumor exposure to the oncolytic virus and/or
optional the sccond immunomodulator (including combination of immunomodulators), as well as a
potentially reduced toxicity to other tissues. Suitable dosages and dosing frequency of the oncolytic
virgs and the immunomodulator Gncluding the first, second, third immunomodulators, and
combination of immunomodulators) are within the same ranges as those described for focal
administration of the oncolytic virus and the immunomodulator (including the first, sccond, third
omunomodulator, and combination of immunomodulators) respectively in the previous section.
{6214] In some embodiments, the oncolytic virus and/or optionally the second immuncmodulator
(including combination of immunomodulators) are administered by instillation as a solution via a

catheter. In some embodiments, the total volume of the solution used for the intravesical installation
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is about any of 1 mL, 10 mL, 530 mL, 75 mi, 100 mL, 125 mi,, 150 mL, 200 mL, 250 mL, 300 mL,
400 mL or SG0 ml.. In some embodiments, the total volume of the sohution used for the intravesical
installation is any of about 1 ml to about 10 mL., about 10 mi. to about 50 ml., about 50 ml. to
about 75 mL, about 75 mL to about 100 mL, about 100mL to about 125 mL, about 75 ml to about
125 ml, about 100 mL to about 150 mL., about 150 mL to about 200 mL, about 200 mL to about
300 mol., about 300 ml to about 400 ml., about 430 L to about 500 mL, about 50 mL to about 500
mlL., about 50 mL to about 250 mL, or about 100 mL to about 250 mL.

{6215} in some embodiments, the oncolytic virus is administered at a dose of about 1x1¢% 0
about 1x10" particles (such as about 1x16" to about txio™ particles, for example about1x10"
particles) . In some embodiments, the oncolytic virus is administered at a volume of about 50 to
about 500mL {such as about 100 mL) by instillation.

{6216} In some embodiments, the second immunomodulator (including combination of
immunomodulators) is administered intravesically at a dose of about 8.1 mg/Kg to about 100
mg/Kg (such as about 0.1 mg/Kg to about 0.3 mg/Kg, about (.1 mg/Kg to about (.5 mg/Kg, about
0.5 mg/Kg to about 1 mg/Kg, about | mg/Kg to about 10 mg/Kg, about 10 mg/Kg to about 50
mg/Kg, about 50 mg/Kg to about 100 mg/Kg, or about 1 mng/Kg to about 100 mg/Kg). In some
embodiments, the second immunomeodulator (incloding combination of immunomodulators) is
administered intravesically at a dose no more than about any of 500 mg, 400 mg, 300 mg, 200 mg,
100 g, 80 mg, 60 mg, 40 mg, 20 mg, or 10 mg per administration. In some embodiments, the
second immnomodulator {inchuding combination of immunomodulators) is administered
intravesically at a volume of about 1 mL to about 500mL (such as about 100 mL) by instillation.
{0217] The solution of the oncolvtic virus and/or optionally the second iromunomodulator
(including combination of tmmunomodulators) may be vetained in the bladder for a certain amount
of time before voiding, in order to achieve uniform diswibution or sufficient exposure of the
oncolytic virus optionally the second immunomodulator (including combination of
immunomoduolators) among the bladder tumor cells. In some embodiments, the solution 1s retained
in the bladder of the individual for at least about any of 5 minutes, 10 mimites, 15 minutes, 20
minutes, 30 minutes, 45 minutes, 1 hour, 2 hours, or more. In some embodiments, the solution is
retained in the bladder of the individual for any of about 5 minutes to about10 minutes, about 10
mingtes to about 15 munutes, about 10 minutes to about 20 mimites, about 20 manutes to about 30
minutes, about 30 minutes to about 45 minutes, about 45 minutes to about 50 minutes, about 50
minutes to about 1 hour, about 5 minutes to about 15 minutes, about 10 nunuies to about 30

mimites, about 38 manutes to about 1 howur, or about 1 hour to about 2 howurs. In some embodiments,
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the oncolytic virus (such as the oncolytic virus, e.g., CG0070) is retained in the bladder of the
mdividual for about 45 munutes to about SO minutes. In some embodiments, the second
romunomodulator (including combination of imnumomodulators) s retained in the bladder for
about 45 minutes to 1 hour. In some embodiments, the efficiency of the intravesical administration
of the oncolytic virus is further enhanced by a pretreatment comprising intravesical administration
of an effective amount of a transduction enhancing agent, such as DDM.

[0218] In some embodiments, the pretreatment step is carried out by contacting the huminal
surface of the bladder in the individual with the pretreatment composition prior to the
administration of the oncolvtic virus. For example, the pretreatment composition may comprisc
about 0.01% to about 0.5% (such as $.05 to about 0.2%, for example about 0.1%} of the
fransduction enhancing agent (such as DDM). In some embodiments, the total volume of the
pretreatment composition (such as DDM) is about 10 ol to about 1000 mL (such as about 16 mlL
to about 100 mL, about 100 mL to about 500 mL, or about 500 mL to about 1000 mL). In some
embodiments, a suitable dosage for the pretreatment composition is about anyone of 0.1 g, 0.2 g,
05g, 0752, 12, 1.5, 2¢g 2.5g 5 g or 10 g of the transduction enhancing agent (such as DDM).
In some embodiments, the effective amount of the pretreatment composition is about 1g of DDM
{e.g., 100 mL of 8.1% DDM solution).

{6219] In some embodiments, the pretreatment composition (such as DDM) is administered
inunediately (such as no more than 5 minutes) prior to the administration of the oncolytic virus. In
some embodiments, the pretreatment composition (such as DDM) is administered no morve than
about any of 5 minutes, 10 minutes, 15 minutes, 20 minutes, 30 minutes, 45 minutes, 1 hour, 50
minutes, 2 hours, 3 hours or 4 hours before the administration of the oncolytic virus. In some
embodiments, the pretreatment composition (such as DDM) is administered no more than about 2
hours before the administration of the oncolytic virus. In some embodiments, the pretreatment
composition (such as DDM solution) is retained in the bladder for at least about any one of 5
roinutes, 10 minutes, 15 minutes, or 20 minotes. In some embodiments, the pretreatment
composttion (such as DDM solution) is retained in the bladder for any of about 5 minutes to about
10 minutes, about 10 minutes to about 15 minutes, about 12 minutes to about 15 minutes, about 15
minutes to about 20 minutes, or about 10 minutes to about 20 minutes. In some embodiments, the
pretreatment composition (such as DDM solution) is retained in the bladder for about 12 minutes to

about 15 minutes.
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{82261 In some embodiments, the pretreatment step is carried out by contacting the luminal
surface of the bladder in the individual with the pretreatment composition prior to the
administration of the oncolytic virus.

{6221} In some embodiments, the method further comprises washing the luminal surface of the
bladder contact with the pretreatment composition In some embodiments, the method further
comprises washing the luminal surface of the bladder after contacting the bladder with the
prefreatment composition prior to the administration of the oncolytic virus.

[0222]  In some embodimenis, the pretreatment Step comprises one oF more (mor site
preparation steps as described in the “Methods of treating a solid or lymphatic tumor” section.
[0223] In some embodiments, the pretreatment comprises intravesical administration of an
effective amnount of an immune-related molecule (such as cytokine, chemokine or PRRago). In
some emnbodiments, the inmune-related mwolecule is selected from the group consisting of GM-
CSF, IL-2, 1112, interferon (such as Type 1, Type 2 or Type 3 interferon, e.g., interfevony), CCL4,
CCL19, CCL2Y, CXCLI3, TLR1, TLRZ, TLR3, TLR4, TLRS, TLR6, TLR7, TLRSE, TLRY,
TLRIO, RIG-1, MDAS, LGP2, LTuB, STING activators (such as CDN), PRRago (such as CpG,
Imiguimod, or Poly I:C), TLR stimulators (such as G5-9620, AED-1419, CYT-003-0bG10, AVE-
0675, or PF-7909), and RLR stimulators (such as RIG-I, Mda5, or LGP2? stimulators). In some
embodiments, the tomune-related molecule is administered directly in its native format. In some
embodiments, the immune-related molecule is administered in a format that would include an
excipient or any compound known to the art that can delay its metabolism, release and/or decay
within the tumor stte. In some embodiments, the immune-related molecule can be combined with
one or more additional immune-related molecules. In some embodiments, the immune-related
molecules of two or more in combinations are administered in a format that would include an
excipient or any compound known to the art that can affect its metabolism, release and/or decay
within the tumor site. In some embodiments, the immuone-related molecule induces dendritic cells,
T cells, B cells, and/or T follicular helper cells. In some embodiments, the immumne-related
molecule is administered separately from the oncolytic virus (e.g., in a separate composition or as a
scparate entity in the same composition). In some embodiments, the immune-related molecule is
administered to the site of the tumor via transduction. Exemplary transduoction methods known in
the art include, but are not limited to, the use of calcium phosphate, dendrimers, liposonics, cationic
polymers, electroporation, cell squeczing, sonoporation, optical transfection, protoplast fusion,
impalefection, hydrodynamic delivery, gene gun, magnetofection, viral transfection and
nucleofection. In some emboediments, the immune-related molecule is expressed by the oncolytic
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virus. For example, the oncolytic virus may comprise a nucleic acid encoding the immune-related
molecule, and the nucleic acid can be in the viral vector or on a separate vector. In some
embodiments, the oncolytic virus comprises a viral vector, and wherein the viral vector comprises
the nucleic acid encoding the immune-related molecule. In some embodiments, the nucleic acid
encoding the immune-related molecule is operably linked to a viral promoter, such as an E1
promoter, or an E3 promoter.

[8224] In some embodiments, the pretreatment step comprises administering an effective amount
of radiation therapy to the bladder of the individual prior to the administration of the oncolytic virus
and the immunomaodulator {including combination of immunomodulators). In some embodiments,
the radiation therapy is in combination with chemotherapy. In some embodiments, the radiation
therapy is administered without chemotherapy. In some embodiments, the radiation therapy
comprises irradiation to the whole body. In some embodiments, the radiation therapy is irradiation
to only tumor sites. In some embodiments, the radiation therapy is irradiation to tissues having the
tumor. In some embodiments, the radiation therapy is irvadiation to only the site of the wmor
selected for local administration of the oncolytic virus. In some embodiments, the radiation therapy
is irradiation to only a tissue having the tumor selected for local administration of the oncolytic
virus. In some embodiments, the dose of the radiation thevapy is insufficient to treat the tumor. For
example, a suitable dosage of the radiation therapy is about any one of 1 Gy, 5 Gy, 18 Gy, 15 Gy,
20 Gy, 25 Gy, 30 Gy, 35 Gy, 40 Gy, 45 Gy, 50 Gy, 55 Gy, 60 Gy, 65 Gy, 70 Gy. 75 Gy, 80 Gy, 90
Gy or 100 Gy. In some embodiments, the dose of the radiation therapy is no more than about any
one of 1 Gy, 5 Gy, 10 Gy, 15 Gy, 20 Gy, 25 Gy, 30 Gy, 35 Gy, 40 Gy, 45 Gy, 30 Gy, 55 Gy, 60
Gy, 65 Gy, 70 Gy, 75 Gy, 80 Gy, 90 Gy or 100 Gy. In some embodiments, the dose of the radiation
therapy is any one of about T Gy to about 5 Gy, about 5 Gy to about 10 Gy, about 10 Gy to about
15 Gy, about 15 Gy to about 20 Gy, about 20 Gy to about 25 Gy, about 25 Gy to about 30 Gy,
about 30 Gy to about 35 Gy, about 3 Gy to about 15 Gy, about 10 Gy 1o about 20 Gy, about 20 Gy
o about 30 Gy, about 30 Gy to about 40 Gy, about 40 Gy to about 50 Gy, about 50 Gy to about 60
Gy, about 60 Gy to about 70 Gy, about 70 Gy to about 80 Gy, about 80 Gy to about 180 Gy, about
10 Gy to about 30 Gy, about 28 Gy to about 40 Gy, about 1Gy to about 25 Gy, abouwt 25 Gy to
about 50 Gy, about 30 Gy to about 60 Gy, about 60 Gy to about 80 Gy, or about 10 Gy to about 60
Gy. In some embodiments, the radiation therapy 1s administered in more than one fraction, such as
aboutany one of 2,3, 4,5,6,7, 8 9, 10, 12, 15, 16, 18, 28 or more fractions. In some
embodiments, the radiation therapy fractions are administered over the course of about any one of |

day, 2 days, 3 days, 4 days, S days, 6 days, 1 week, 2 weeks, 3 weeks, 4 wecks, 5 weeks, 6 weeks, 7
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weeks or more. In some cmbodiments, the radiation therapy fractions are administered over the
course of any one of about 1 day to about 5 days, about 1 week to about 2 weeks, about 2 weeks to
about 3 weeks, about 3 weeks to about 4 weeks, about 4 weeks to about 5 weeks, about 5 weeks o
about 6 weeks, about 6 weeks to about 7 wecks, about 2 weeks to about 4 weeks, about 4 weeks to
about & weeks, or ahout 1 week to about 6 weeks. In some embodiments, the radiation therapy is
administercd about two fractions per day. In some embodiments, each fraction of the radiation
therapy is about 1.8 Gy to about 2 Gy per day, five days a week, for an adult, or about 1.3 Gy to
about 1.8 Gy per day, five days a week for a child. In some embodiments, cach fraction of the
radiation therapy is about any one of 1 Gy, 1.5 Gy, 2 Gy, 2.5 Gy, 5 Gy, 10 Gy, 15 Gy, 20 Gy, 30
Gy, 40 Gy, 50 Gy or more. In some embodiments, each fraction of the radiation therapy is any one
of about 1 Gy to about 1.5 Gy, about 1.5 Gy to about 2 Gy, about 1 Gy to about 2.5 Gy, about 2.5
(v to about 5 Gy, about 3 Gy to about 10 Gy, about 10 Gy to about 15 Gy, about 15 Gy to about 20
Gy, about 20 Gy to about 30 Gy, about 25 Gy to about 50 Gy, about 1 Gy to about 10 Gy, or about
2 Gy to about 20 Gy.

16225} in some embodiments, the radiation therapy is administered in a single fraction. In some
embodiments, the radiation therapy is aum at lyrophodepletion, either as a single dose fraction per
day or in multiple fractions over days to wecks. In some embodiments, the lymphodepletion
radiation therapy is given as a total body irradiation. In some embodiments, the lymphodepletion is
only given to local tumor sites, or to tissues with the tumor. In some embodiments, the
Iymphodepletion radiation therapy is administered two fractions per day. In some embodiments,
cach fraction of the lymphodepletion radiation therapy is about 1 Gy to about 2 Gy per day, five
days a weck, for an adult, or about 0.5 Gy to about 1.8 Gy per day, five days a week for a child. In
some embodiments, each fraction of the radiation therapy is about any one of 1 Gy, 1.5 Gy, 2 Gy,
2.5 Gy. 5 Gy, 10 Gy, 15 Gy, 20 Gy, 30 Gy, 40 Gy, 50 Gy or more. In some embodiments, each
fraction of the radiation therapy is any one of about 1 Gy to about 1.5 Gy, about 1.5 Gy to about 2
Gy, about 1 Gy to about 2.5 Gy, about 2.5 Gy to about 5 Gy, about 5 Gy to about 10 Gy, about 10
Gy to about 15 Gy, about 13 Gy to about 20 Gy, about 20 Gy to about 30 Gy, about 25 Gy to about
50 Gy, about 1 Gy to about 10 Gy, or about 2 Gy to about 20 Gy. In some embodiments,
tymphodepletion radiation therapy is administered with or without the use of a chemotherapeutic
agent, such as but not imited to, cyclophosphamide and fludarabine.

18226] Any of the known methods of radiation therapy may be used in the present invention,
including, but not limited to external beam radiation therapy (EBRT or XRT), tcle therapy,

brachytherapy, sealed source radiation therapy, systemic radioisotope therapy (RIT), unsealed
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source radiation therapy, infraoperative radiation therapy (I0RT), targeted intraoperative radiation
therapy (TARGIT), intensity-modulated radiation therapy (IMRT), volumetric modulated arc
therapy (VMAT), particle therapy, and auger therapy.

16227} In some embodiments, the pretreatment step comprises administrating divectly or
indirectly (e.z. through an intravenous route) to the luminal surface of the bladder in the individual
an effective amount of a therapeutic agent prior to the administration of the oncolytic viras and the
immunomodolator (ncluding combination of immunomodulators). In some embodiments, the
therapeutic agent is any one or combination of chemotherapeutic agents known in the art, for
example, cyclosphamide. In some emmbodiments, the therapeutic agent is any one ot combination of
agents targeting or blocking a cellular signaling pathway known in the art, for example, a BRAF
inhibitor. In some embodiments, the therapeutic agent is any ong or combination of cell therapies
known in the art, for example, TIL cells, CAR/T cells, and/or TCR/T cells. In some embodiments,
the therapeutic agent is an agent that increascs the level of cytokines involved an immunogenic
pathway. Any of the immunc-related molecules described herein may be used as the therapeutic
agent, including, but are not lunited to, cytokines such as 116, 1.8 and 1118 (these cytokines can
either have pro and/or anti-inflammatory actions, or some may promote new blood vessels
formation and tumor growth), chemokines (such as CCL21 that can promote tumor spread by
increase of lymphatic structures), growth factors (such as FLT3L), heat shock proteins, small
molecule kinase inhibitors (such as JAK?Z inhibitor), and IAP inhibitors, {n some embodiments, the
therapeutic agent is an agent that causes dysfunction or damage to a structural component of a
umor. Exemplary agents include, but are not limited to, anti-VEGF antibody, a hyaluronidase, and
n-dodecyl-B-maltoside. In some embodiments, the therapeutic agent induces imoumne cells, such as
dendritic cells, B cells, and T cells (such as follicular T helper cells).

Combination therapy with tumor cells

[6228] Any of the methods described above can be combined with local administration to the
nor site a plurality of inactivated tumor cells.

{0229} Accordingly, one aspect of the present application relates to methods of treating a solid or
lymphatic tumor 1o an individual (such as a buman}, comprising: a) locally admintstering to the site
of the tumor an effective amount of an oncolytic virus; b} systemically administering an effective
amount of an immunomodulator (including combination of immunomodulatorsy; and ¢) locally
admuinistering to the site of the tumor an effective amount of inactivated tomor cells, wherein the
oncolytic virus comprises a viral vector comprising a tumaor cell-specific promoter operably linked

to a viral gene essential for replication of the virus, and a heterologous gene encoding an immune-
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related molecule. In some embodiments, there is provided a method of treating a solid or lymphatic
turoor in an individoal (such as a human), comprising: a) locally administering to the site of the
turnor an effective amount of an oncolytic virus; b} systemically administering an effective amount
of an immunomodulator {including combination of immunomodulators); ¢ locally administering to
the site of the mmor an effective amount of a second tmmunomodultator (including combination of
immunomoduolators); and d) locally administering to the site of the tumor an effective amount of
inactivated tumor cells, wherein the oncolytic virus comprises a viral vector comprising a tumor
celi-specific promoter operably linked to a viral gene essential for replication of the virus, and a
heterologous gene encoding an immune-related molecule. This at least three-component
combination therapy method may comprise any embodiment of the methods described above for the
combination therapy comprising the oncolytic virus and the immunomodulator (including
combination of immunomodufators). The present combination therapy method comprising the
inactivated tumor cells is advantageous over other cancer immunotherapy methods involving
stmilar components, because administration parameters, such as dosage, dosing frequency and/or
route of administration, for cach of the three components, namely, the oncolvtic virus (such as
oncolyiic virus, for example, oncolytic adenovirus), the immunomodulator (including cornbination
of immunomodulators), and the mactivated tumor cells can be independently adjusted to optimize
the efficacy and minimize the toxicity of the therapy to the individual.

[6236] Withowt being bound by any theory or hypothesis, it is believed that in this three-
component combination therapy, an outside source of inactivated but hve mimor cells {also referred
herein as “live cancer cells” or “live tumor celis™), whether they are autologous or allogeneic in
origin, could provide an additional, yet important source of new antigens when administered at the
site of the tumor. Gutside source in this context means that these tumor cells have already been
removed previously, from the same individual or from another individual. The cells may have
further been subjected to in vitro culture for expansion, cryoprescrvation, thawing and
characterization. It is believed that this outside source of inactivated tamor cells can sometimes
stimitate not only a T cell response, but may also solicit a B cell, and sometimes trigger a massive
antibody response that is synergistic with the oncelytic virus (such as virus), and the
tomunomoedulator (including combination of tmmunomodulators) as described previcusly.

[6231] Thus, in some embodiments, there is provided a method of treating a solid or lymphatic
fumor in an individual, comprising: a) locally administering to the site of the tumor an effective
amount of an oncolytic virus; b) systemically administering an effective amount of an

immunomoduolator (including combination of immunomodulators); and ¢ locally administering to
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the site of the wmor an cffective amount of inactivated tumor cells, wherein the oncolytic virus
coraprises a viral vector comprising a tumor cell-specific promoter operably linked to a viral gene
essential for replication of the virus, and a heterologous gene encoding an immume-related
molecule. In some embodiments, the oncolytic virus is selected from the group consisting of
adenovirus, herpes simplex virus, vaccinia virus, mumps viras, NMewcastle discase virus, polio virus,
roeasles virus, Seneca valley virus, coxsackic viras, reo viras, vesicular stomatitis virus, maraba and
rhabdovirus, and parvoviras. In some embodiments, the oncolytic virus is attenuated {for example

through multiple passages, inactivation or genctic modification). In some embodiments, the

comprises systemic administration of a combination of immmunomodulators comprising one or more
immune checkpoint inhibitors and/or one or more immune-stimulating agents (such as at fcast two
immune checkpoint inhibitors, at least two immune-stimulating agents, or a combination of at least
one tmmune checkpoint inkibitor and at least one immune-stimudating agent). In some
embodiments, the inactivated tumor cells are autologous. In some embodiments, the inactivated
tumor cells are allogenic. In some embodiments, the inactivated tumor cells are from a tumor cell
line. In some embodiments, the inactivated tuimor cells are inactivated by irradiation. In some
embodiments, the oncolyiic virus and the inactivated tumor cells are administered simultaneously
{(for exaraplce, in a single composition). In some embodiments, the oncolytic virus and the
inactivated tumor cells are admixed inupediately prior to the administration. In some embodiments,
the oncolytic virus and the inactivated tumor cells are administered in sequentially. In some
embodiments, the oncolytic virus and the inactivated tumor cells are admixed at the administration
sitc immediately after the administration. In some embodiments, the oncolytic virus, and/or the
nactivated ramor cells are administered to the tissue having the tumor. In some embodiments, the
oncolytic virus, and/or the inactivated tumor cells are administered directly into the tumor. In some
embodiments, the immunomodulator, and/or the second immunomodulator, and/or the third
immunomodulator is a modulator of an immune checkpoint molecule selected from the group
consisting of CTLA-4, PD-1, PD-L1, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands
thereof. In some embodiments, the immunomodulator, and/or the second immunomodulator, and/or
the third immunomodulator is an immune-stimulating agent. In some embodiments, the immune-
stirnulating agent is an activator of OX40, 4-1BB or CD40.

16232] In some embodiments, there is provided a method of treating a solid or lymiphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an effective amount of an

oncolytic virus (such as oncolytic adenovirus); b) systemically administering an effective amount of
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an immunomodulator (including combination of immunomodulators); and ¢} locally administering
to the site of the tumor an effective amount of inactivated tumor cells, wherein the oncolytic virus
coraprises a viral vector comprising a tumor cell-specific promoter operably linked to a viral gene
essential for replication of the virus, and a heterologous gene encoding an immune-related
molecule. {n some emnbodiments, the oncelytic virus is replication competent. In some
embodiments, the oncolytic virus preferentially replicates in a cancer cell, such as an Rb-pathway
defective cancer cell. In some embodiments, the immunomodulator is an immune checkpoint
inhibitor. In some embodiments, the method comprises systemic administration of a combination
of immunomodulators comprising one or more imrune checkpoint inhibitors andfor one or more
immune-stimulating agents (suach as at least two tmmune checkpoint inkubitors, at least two
immune-stimulating agents, or a combination of at least one immunc checkpoint inhibitor and at
least one immune-stimulating agent). In some crobodiments, the inactivated tumor cells are
autologous. fn some embodiments, the inactivated tumor cells are allogenic. In some embodiments,
the inactivated tumor cells are from a tumor cell line. In some embodiments, the inactivated tumor
cells are inactivated by Uradiation. In some embodiments, the oncolytic virus and the inactivated
turnor cells are administered simultaneously (for example, in a single composition}. In some
embodiments, the oncolytic virus and the inactivated tumor cells are admixed immediately prioy to
the administration. In some embodiments, the oncolytic virus and the inactivated tumor cells are
administered in sequentially. In some embodiments, the oncolytic virus and the tnactivated tumor
cells are admixed at the administration site inmediately after the administration. In some
embodiments, the oncolytic virus, and/or the inactivated tumor cells are administered to the tissue
having the tumor. In some embodiments, the oncolytic virus, and/or the inactivated tumor cells are
administered divectly into the tumor. In some embodiments, the immunomodulator, andfor the
second immunomodulator, and/or the third immunomodulator s a modulator of an iminune
checkpoint molecule sclected from the group consisting of CTLA-4, PD-1, PD-L1, PD-L2, TiM3,
B7-H3, B7-H4, LAG-3, KIR, and ligands thereof. In some embodiments, the immunomodulator,
and/or the second immunomodulator, and/or the third immunomodulator is an immune-stimuolating
agent. In some embodiments, the immune-stimulating agent is an activator of OX40, 4-1BB or
CD440.

[6233] In some embodiments, there is provided a method of weating a solid or lymphatic tumor
in an individual, comprising: a) locally administering to the site of the tumor an effective amount of
an oncolvtic virus (such as oncolytic adenovirus); b) systemically administering an effective

amount of an immunomodulator (inchuding combination of tmmunomodulators); and c) locally

103



WO 2017/156349 PCT/US2017/021694

administering to the site of the tumor an effective amount of inactivated tumor cells, wherein the
oncolyiic virus comprises a viral vector comprising a tumor cell-specific promoter operably linked
to a viral gene essential for replication of the virus, and a heterologous gene encoding an iromune-
related molecule. In some embodiments, the tamor-specific promoter is an E2F-1 promoter, such as
a human E2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in
SEQID NG:1. In some embodiments, the viral gene essential for replication of the oncolytic virus
is selected from the group consisting of E1A, E1B. and E4. In some embodiments, the heterclogous
gene is operably linked to a viral promoter, such as an E3 promoter. In some embodiments, the
unnune-related molecule 8 GM-CSF. In some embodiments, the immunomodulator (8 an unmune
checkpoint inhibitor. In some embodiments, the method comprises systemic administration of a
combination of immunomodulators comprising one or more immune checkpoint inhibitors and/or
one or more immune-stimulating agents (such as at least two immune checkpoint inhibitors, at [east
two immune-stimulating agents, or a combination of at least one inunune checkpoint inhibitor and
at least one immune-stimulating agent). In some embodiments, the inactivated tumor cells are
autologous. In some embodiments, the inactivated tumor cells are allogenic. In some embodiments,
the inactivated turnor cells are from a tumor cell line. In some emboduments, the inactivated turmor
cells are inactivated by irradiation. In some embodiments, the oncolytic virus and the inactivated
fumor cells are administered simultaneously (for example, in a single composition}. In some
embodiments, the oncolytic virus and the inactivated tumor cells are admixed immediately prior to
the administration. In some embodiments, the oncolytic virus and the inactivated tumor cells are
administered in sequentially. In some embodiments, the oncolytic virus and the inactivated tumor
cells are admixed at the administration site tmmediately after the administration. In some
embodiments, the oncolytic virus, and/or the inactivated tumor cells are administered to the tissue
having the tumor. In some embodiments, the oncolytic virus, and/or the inactivated mor cells are
administercd directly into the tumor. In some embodiments, the immunomodulator, and/or the
second immunomodulator, and/or the third imanimmomodulator is a modulator of an iromune
checkpoint molecule selected from the group conststing of CTLA-4, PD-1, PD-L1. PD-L2, TIM3,
B7-H3, B7-H4, LAG-3, KIR, and ligands thercof. In some embodiments, the immunomodulator,
and/or the second immunomodulator, and/or the third immunomodufator is an iromune-stimulating
agent. In some ermnbhodiments, the tmmune-stimulating agent is an activator of (X440, 4-1BB or
D40,

{0234] In some embodiments, there is provided a method of treating a solid or lymphatic fumor in

an individual, comprising: a) locally administering to the site of the turnor an effective amount of an
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adenovirus serotype 3; b) systemically administering an effective amount of an imnunomeodulator
(including combination of tmmunomodulators); and ¢) locally administering to the site of the tumor
an effective amount of inactivated tumor cells, wherein the endogenous Ela promoter of a native
adenovirus is replaced by the human E2F-1 promoter, and the E3 19kD coding region of the native
adenovirus is replaced by a heterologous gene encoding an immunc-related molecule (such as
cytokine or chemokine, for example, GM-CSF). In some embodiments, the mumor-specific promoter
is an E2F-1 promoter, such as a human E2F-1 promoter or an E2F-1 promoter comprising the

nucleotide sequence set forth in SEQ 1D NO: 1. In some embodiments, the immunomodulator is an

adminmstration of a combination of immunomodulators comprising one or more imnune checkpoint
inhibitors and/or one or more immune-stimulating agents (such as at least two immune checkpoint
inhibitors, af least two imynune-stimulating agents, or a combination of at least one imuaune
checkpoint inhibitor and at least one immune-samlating agent). In some embodiments, the
inactivated tumor cells are autologous. In some embodiments, the inactivated tumor cells arce
allogenic. In some embodiments, the inactivated tumor cells are from a tumor cell line. In some
embodiments, the inactivated tumor cells are inactivated by irradiation. In some embodiments, the
adenovirus and the mmactivated tamor cells are administered simuolianeocusly (for example, in a single
composition). In some embodiments, the adenovirus and the inactivated tumor cells are admixed
immediately prior to the administration. In sore embodiments, the adenovires and the inactivated
mmor cells are administered in sequentially. In some embodiments, the adenovirus and the
inactivated tumor cells are admixed at the administration site immediately after the adinistration.
In some embodiments, the adenovirus, and/or the inactivated tumor cells are administered to the
tissue having the tumor. In some embodiments, the adenovirus, and/or the inactivated tumor cells
are administered directly into the tumor. In some embodiments, the tmmunomodulator, and/or the
second immunomodulator, and/or the third immmunomodulator is 2 modulator of an tomune
checkpoint molecule selected from the group consisting of CTLA-4, PD-1, PD-L1, PD-L2, TiM3,
B7-H3, B7-H4, LAG-3, KIR, and Hgands thereof. In some embodiments, the immunomodulator,
and/or the second immunomodulator, and/or the third immunomodulator is an immune-stimulating
agent. In some embodiments, the tomune-stinwilating agent is an activator of 0X40, 4-1BB or
CD40.

{6235] In some embodiments, there is provided a method of treating a solid or lymiphatic tumor in
an individual, comprising: a) locally administering to the site of the tumor an effective amount of

CGOOT0; and b) systemically administering to the site of the tumor an effective amount of an
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immunomeodulator (including combination of immunomodulators); and ¢) locally administering to
the site of the tumor an effective amount of inactivated tumor cells. In some emmbodiments, the
omunomodulator is an imomune checkpoint inhibitor. In some embodiments, the method
comprises systemic administration of a combination of immunomodulators comprising one or more
immune checkpoint inhibitors and/or one or more immune-stimulating agents (such as at feast two
immune checkpoint inhibitors, at least two immune-stimulating agents, or a combination of at least
one immune checkpoint inhibitor and at least one immune-stimulating agent). In some
embodiments, CGOOT0 is administered at a dose of about 1 x 10° to about 1x 10" viral particles
{vp) (such as any of about I x 16° 10 about 1 x M}m, about 1 x 10'% 1o about 1x ],Gw‘, or about 1x 16Y
to about Ix 10" vp). In some embodiments, CGOU70 is administered weekly. In some
embodiments, CGO0U70 is administered for about 1 week to about 6 weeks (such as at least about
any of 3 wecks, 4 weecks or 5 weeks). In some embodiments, the inactivated tumor cells are
autologous. fn some embodiments, the inactivated tumor cells are allogenic. In some embodiments,
the inactivated tumor cells are from a tumor cell line. In some embodiments, the inactivated tumor
cells are inactivated by irradiation. In some embodiments, the CGO070 and the inactivated tumor
cells are administered simultaneously (for example, in a single composition). In some
embodiments, the CGOU70 and the inactivated tumor cells are admixed immediately prior to the
administration. In some embodiments, the CGO070 and the inactivated tumor cells are administered
in sequentially. In some embodiments, the CGOO70 and the inactivated tumor cells are admixed at
the administration site immmediately after the administration. In some embodiments, the CGO070,
and/or the inactivated tumor cells are administered to the tissue having the tumor. In some
embodiments, the CGUO7(, and/or the inactivated tumor cells are administered directly into the
tumor. In some embodiments, the immunomodulator, and/or the second mmmonomodulator, and/or
the third immunomodulator 1s a modulator of an immune checkpoint molecule selected from the
group consisting of CTLA-4, PD-1, PD-L1, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and
ligands thereof. In some embodiments, the immunomodulator, and/or the second
immunomoduiator, and/or the third immunomodulator is an immune-stimulating agent. In some
embodiments, the immune-stimulating agent is an activator of GX40, 4-1BB or CB440.

10236} In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a) intratumorally administering an effective amount of CGOU70; b)
infravenously administering an effective amount of a PD-L1 inhibitor (such as an antagonist anti-
PD-L1 antibody, for example, atezolizumaby); ¢) intratumorally administering an effective amount

of an inhibitor of CTLA-4 (such as an anti-CTLA-4 antibody, for example Ipilimumab, or an
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engineered lipocalin protein, for example an anticalin that specifically recognizes CTLA-4); d}
optionally intraturnorally administering an effective amount of a 4-1BB activator (such as an
agonistic anti-4-1BB antibody, for example, PF-05082566); and e) intratumorally administering to
the site of the tumor an effective amount of inactivated tumor cells {such as allogenic inactivated
fumor cells). In some embodiments, the CGOO70 1s administered at a dose of about 1 x 1 0° 1o about

10 F

1x 10" viral particles (vp) (such as any of about 1 ¥ 10% to about 1 x 10', about 1 x 10" to about 1x
10*, or about 1x 10* to about 1x 10* vp). In some embodiments, CGO070 is administered weekly.
In some embodiments, the inhibitor of PD-L.1 is administered at a dose of about 1 mg/kg to about
20 mg/kg, or about 750 mg to about 1200 mg. In some embodiments, the ighibitor of PD-L1 is
administered about monthly to about biweckly {such as about once every 2 weeks, about once every
3 weeks, or about once cvery 4 weeks). In some embodiments, the 4-1BB activator is administered
at a dose of about 0.1 mg fo about 100 rog (such as no more than about any of 1 mg, 3 mg, 6 mg, 12
mg, or 24 mg). In some embodiments, the 4-18B activator is adminstered intravenously. In some
embodiments, the effective amount of the mactivated tumor cells is at least about 10" the effective
amount of CGOG70. In some embodiments, the inhibitor of CTLA-4 and the 4-1BB activator are
administered immediately after (e.g., no more than § minutes after) administration of CGOU70 and
the inactivated tumor cells. In some embodiments, the inhihitor of PD-L1 is an antagonist antibody
of PD-L1, such as atezolizumab. In some embodiments, the inhibitor of CTLA-4 is an anti-CTLA-4
antibody, for example Ipilimumab (e.g., YERVOY®). Tn some embodiments, the inhibitor of
CTLA-4 15 an engineered lipocalin protein, for example an anticalin that specifically recognizes
CTLA-4. In some embodiments, the 4-1BB activator is an agonistic anti-4-1BB antibody, such as
PE-05082566. In some embodiments, the individual is further administered intraturoorally an
effective amount of DDM as a transduction enhancing agent in combination with the CG0070
adminmstration. In some embodiments, the inactivated tumor cells are inactivated by trradiation. In
some embodiments, CGOG70 and the inactivated tumor cells are administered simultancously (for
example, in a single composition). In some embodirents, CG0070 and the inactivated tumor cells
are admixed immediately prior to the administration. In some embodiments, CGOU70, the inhibitor
ot CTLA-4, the 41-BB activator, and the inactivated turnor cells are administered by injection into
the tissue having the tumor. In some enbodiments, CGO070, the inhibitor of CTLA-4, the 41-BB
activator, and the inactivated tumor cells are administered by injection dircctly into the tumor. In
some embodiments, CGO070, the inhibitor of CTLA-4, the 41-BB activator, and the inactivated
tumor cells are administered weekly for about 1 week to about 8 wecks (such as about 4 weeks or

about 6 weeks) as one treatmoent course. In some embodiments, the treatment course is repeated
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every about two months to about three montbs. In some embodiments, the solid or lymphatic tumor
18 selected from the group counsisting of head and neck cancer, breast cancer, colorectal cancer, liver
cancer, pancreatic adenocarcinoma, galibladder and bile duct cancer, ovarian cancer, cervical
cancer, small cell lung cancer, non-small cell lung cancer, renal cell carcinoma, bladder cancer,
prostate cancer, bone cancer, mesothelioma, brain cancer, soft tissue sarcoma, uterine cancer,
thyroid cancer, nasopharyngeal carcinoma, and melanoma. In some embodiments, the solid or
Iymphatic mumnor has been refractory to prioy therapy.

16237} In some embodiments, there is provided a method of treating a solid or lymphatic tumor in
an individual, comprising: a) intfratumorally administering an effective amount of CGOUT0; b)
intravenously administering an effective amount of OX40 activator (such as an agnostic anti-0X40
antibody, for cxample, MEDI6469, MEDI0562, MEDIG383, GSK3174998, KHK4083 or
InVivoMAb clone OX-86); ¢} intratumorally administering an cffective amount of an inhibitor of
CTLA-4 {such as an anu-CTLA-4 antibody, for example Ipilirnumab, or an engineered lipocalin
protein, for example an anticalin that specifically recognizes CTLA-4); d) optionally intratumorally
adrpinistering an effective amount of a 4-1BB activator (such as an agouistic anti-4-1BB antibody,
for example, PF-05082566); and e) intratumorally administering to the site of the tumor an effective
amount of inactivated tumor cells (such as allogenic inactivated tumor cells). In some embodiments,
the CGOD70 is administered at a dose of about 1 x 10° o about 1x 10" viral particles (vp) (such as
any of about 1 x 10% to about 1 x H)m, about 1 x 160 about 1x 10]2, or about 1x 10" to about Ix
1o vp). In some embodiments, CGOG70 is administered weekly. In some embodiments, the 0X40
activator is administered at a dose of about 0.001mg/kg to about 10 mg/kg (such as such as any of
about 0.003 mg/Kg to about 0.01 mg/Kg, about 8.01 mg/Kg to about 0.1 mg/Kg, about 0.1 mg/Kg
to about | mg/Kg, about 1 mg/Kg to about 5 mg/Kg, or about 3 mg/Kg to about 10 mg/Kg). In
some embodiments, the activator of 0X40 is administered about monthly to about weekly (such as
about weekly, about once every 2 weeks, or about once every 3 weeks), In some embodiments, the
4-1BB activator is administered at a dose of about 0.1 mg to about 100 mg {(such as no roore than
about any of 1 mg, 3 mg, 6 mg, 12 mg, or 24 mg). In some embodiments, the 4-1BB activator s
administered intravenously. In some embodiments, the effective amount of the inactivated tumor
cells is at least about 10 the effective amount of CGOO70. In some cmbodiments, the inhibitor of
CTLA-4 and the 4-1BB activator are administered immediately after (e.g., o more than 3 minutes
after) administration of CGOU70 and the inactivated tumor cells. In some embodiments, the X440
activator is an agonistic antibody of OX40, such as GSK3174998. In some embodiments, the

inhibitor of CTLA-4 15 an anti-CTLA-4 antibody, for example Ipthinmimab {(e.g., YERY ®). o
inhibi fCTLA-4 CTLA-4 body, f ple Ipdl bieg ‘xIR‘vOY() I
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some embodiments, the inhibitor of CTLA-4 is an engineered lipocalin protein, for example an
anticalin that specifically recognizes CTLA-4. In some embodiments, the 4-1BB activator i an
agonistic anti-4-1BB antibody, such as PF-05082566. In some embodiments, the individual is
further administered infratumorally an effective amount of DDM as a transduction enhancing agent
in combination with the CGO070 administration. In some embodiments, the inactivated tumor celis
are inactivated by irradiation. In sore embodiments, CGO070 and the inactivated tumor cells are
admuinistered stmultaneously (for example, in a single composition). In some embodimnents,
CGOG70 and the inactivated tumor cells are admixed immediately prior to the administration. In
some embodiments, CGOO70, the inbibitor of CTLA-4, the 41-BB activator, and the inactivated
tumor cells are administered by injection into the tissue having the tumor. In some embodiments,
CGO070, the inhibitor of CTLA-4, the 41-BB activator, and the inactivated tumor cells are
administered by injection directly into the fumor. In some embodiments, CGOO70, the inhibitor of
CTLA-4, the 41-BB activator, and the inactivated tumor cells are admimstered weekly for about |
week to about 8 weeks (such as about 4 weeks or about 6 weeks) as one treatment course. In some
embodiments, the treatment course is repeated cvery about two months to about three months. In
some embodiments, the solid or lymphatic tumor is selected from the group consisting of head and
neck cancer, breast cancer, colorectal cancer, Hver cancer, pancreatic adenocarcinoma, gallbladder
and bile duct cancer, ovarian cancer, cervical cancer, small cell lung cancer, non-small cell lung
cancer, renal cell carcinoma, bladder cancer, prostate cancer, bone cancer, mesothelioma, brain
cancer, soft tissue sarcoma, gterine cancer, thyroid cancer, nasopharyngeal carcinoma, and
melanoma. In some embodiments, the solid or lymphatic tmor has been refractory to prior therapy.
10238} The inactivated tumor cells may be obtained from a variety of sources, including, but not
limited to, autologous source, allogenic source, a tamor cell line and combinations thereof.
Typically, the inactivated tumor cells are of the same type, or express one or more of the same
fumor antigens and the solid or lymphatic tumor being treated. In some enibodiments, the
inactivated tumor cells consist of a single population of tumor cells. In some emboduments, the
inactivated tumor cells comprise a plurality (such as 2, 3, 4, 5, 6, or more) of population of tumor
cells.

10239} in some embodiments, the inactivated tumor cells are derived from an allogenic source. In
some embodiments, the inactivated turnor cells are derived from a different individual having a
fumor (such as solid or lymphatic tumor of the same type). In some embodiments, the inactivated
fumor cells and the solid or lymphatic tumor of the individual being treated express at lcast one

comrnon turnor antigen (such as tumor associated antigen and/or tamor specific antigen).
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102401 In some embodiments, the inactivated tumor cells are derived from a tumor cell line
sharing the same or similar origin or genetic profile (such as turor anfigen expression profile) as
the solid or lyrmophatic tumor of the individual. In some embodiments, the inactivated tumor cells
and the individual baving a turor express at least one common tumor antigen {such as tumor
associated antigen and/or tumaor specific antigen). For example, when the solid or lymphatic tumor
being treated is prostate cancer, the prostate tumor cell line may be selected from the group
consisting of U435, PC-3, and LaCaP.

{0241} In some embodiments, the inactivated tumor cells are derived from the same individual
having the solid or lvmphatic tumor. In some embodiments, the inactivated tumor cells are derived
from the tissue having the solid or lymphatic timor. In some embodiments, the inactivated tumor
cells are dertved from the solid or lymphatic wmor (e.g., from tumor biopsy or a resected tumor). In
some embodiments, the inactivated fumor cells are derived from a mctastatic site of the solid or
Iymphatic mummor from the individual. In some embodiments, the inactivated tumor cells provide
one or more cellular, cytokine, chemokine, and/or antigenic components during death of the
inactivated tumor cells in vive, wherein the onc or more components is sampled and cross-
presented by the antigen presenting cells (such as dendritic cells) of the individual to stimulate an
immune response against the solid or lymphatic tumor.

{6242} In some embodiments, the inactivated tumor cells are modified, such as genetically
rodified, for example, via transduction by an infectious agent harboring a vector encoding a
fransgene. The inactivated tumor cells may be transduced or transfected by the infectious agent in
vitro, of in vivo. In some embodiments, the inactivated tumor cells are modificd to express or
secrete an immune-related molecule. In some embodiments, the immune-related molecule is a
cytokine, a chemokine, or another immune-related molecule. In some embodiments, the immune-
related molecule is selected from the group consisting of IL-2, IL-12, mterferon {sach as Type 1,
Type 2 or Type 3 interferon, e.g., interferon v), CCL4, CCL19, CCL21, CXCL13, TLRI, TLRZ,
TLR3, TLR4, TLRS, TLRG, TLR7, TLRE, TLRY, TLR10, RIG-I, MDAS, LGPZ, and LTeaf. In
some embodiments, the immune-related molecule is selected from the group consisting of STING
activators (such as CDN}), PRRago (such as CpG, Imiquimod, or Poly 1:C), TLR stimulators (such
as 35-9620, AED-1419, CYT-003-0Qb(G10, AVE-0673, or PF-7909), and RLR stimulators (such as
RIG-I, Mda5, or LGP2 stimulators).

16243} In some embodiments, the inactivated tumor cells are modified to express or secrete one
or oore tnmunomedulators. fn some emmbodiments, the oue or more snmunomodulators comprise

an imunune-stimulating agent. In some embodiments, the tmmune-stimulating agent is a natural or
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enginecred ligand of an immune stimulatory molecule, including, for example, ligands of OX40
{e.g., OX40L), ligands of CD-28 (e.g., CDE0, CDRE), ligands of ICOS (e.g., B7RP), ligands of 4-
IBB (e.g., 4-1BBL, Ultrad-1BBL), ligands of CD27 (e.g., CD70), ligands of CD40 (e.g., CTD40L),
and ligands of TCR (g.g., MHC class I or class Il melecules, IMCgpl00). In some embodiments,
the imnune-stimulating agent is an antibody sclected from the group consisting of anti-CD28 (¢.g.,
TGN-1412), anti-OX40 (e.g., MEDI6469, MEDI-0562), anti-ICOS (e.g., MEDI-370), anti-GITR
(e.g.. TRX518, INBRX-110, NOV-120301), anti-41-BB {e.g., BMS-663513, PF-05382566), anti-
CD27 (e.g., BION-1402, Varlilumab and hCD27.15), anti-CD40 (e.g., CP870,893, BI-653064,
BMS-986000, APX005, APX005M), anti-CD3 (e.g., blinatumomab, muromonab), and anti-HVEM.
In some embodiments, the antibody is an agowstic antibody. In some embodiments, the antibody is
a monoclonal antibody. In some embodimennts, the antibody is an antigen-binding fragment selected
from the group consisting of Fah, Fab’, F(ab"),, and Fv, scPv, or other antigen-binding
subsequences of the full length antibody. In some embodiments, the antibody i3 a human,
humanized, or chimeric antibody. In some embodiments, the antibody is a bispecific antibody, a
multispecific antibody, a single domain antibody, a fusion protein comprising an antibody portion,
or any other functional variants or derivatives thereof.

{6244} In some embodiments, the immunomodulator (including the first, second, third
immunomodilator, and combination of immunomodulators) comprise an immune checkpoint
inhibitor. In some embodiments, the immune checkpoint inhibitor is a natural or engineered ligand
of an inhibitory immune checkpoint molecule, including, for example, ligands of CTLA-4 (e.g.,
B7.1, B7.2), ligands of TIM3 (e.g., Galectin-9), ligands of AZa Receptor {e.g., adenosine,
Regadenoson), ligands of LAG3 (e.g., MHC class | or MHC class [F molecules), ligands of BTLA
{e.g., HVEM, B7-H4), ligands of KIR {e.g., MHC class | or MHC class I molecules), ligands of
PD-1 {g.g., PD-L1, PD-L2), ligands of DO (e.g., NKTR-218, Indoximod, NLGS19), hgands of
D47 (e.g., SIRP-alpha receptor), and ligands of CSFIR. In some embodiments, the inunune
checkpoint inhibitor s an antibody that targets an inhibitory immune checkpoint protein. In some
cmbodiments, the immunomeodulator is an antibody selected from the group consisting of anti-
CTLA-4 {e.g., Ipilimumab, Tremelimumab, KAHR-102), anti-TIM3 (e.g., F38-2E2, ENUMO03),
anti-LAG3 (c.g., BMS-986016, IMP701, IMP321, CO9B7W), anti-KIR (e.g., Lirilumab, IPH2101,
IPH4102), anti-PD-1 {e.g., Nivolumab, Pidilizamab, Pembrolizamab, BMS-936559, atezolizumab,
Lambrolizumab, MK-3475, AMP-224, AMP-514, 5TI-A1110, TSR-042), anti-PD-L1 (e.g., KY-
1003 (EP20120194977), MCLA-143, atezolizurab, BMS-936559, MEDI-4736, MSBO0O1G718C,
AUR-012, STI-A1010, PCT/US2001/020064, MPDL3280A, AMP-224, Dapirolizumab pegol
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(CBP-7657), MEDI-4920), anti-CD73 {e.g., AR-42 (OSU-HDAC42 HDAC-42 AR42,AR 42,05U-
HDAC 42,08U-HDAC-42 N5C D736012,HDAC-42 HDAC 42, HDAC4Z NSCDT3601 2 NSC-
D736012), MEDI-9447), anti-B7-H3 (e.g., MGAZ271, D5-5573a, §H9), anti-CD47 (e.g., CC-80002,
TT1-621, VLST-007), anti-BTLA, anti-VISTA, anti-A2aR, anti-B7-1, anti-B7-H4, anti-CD52 (such
as alemtuzumab), anti-1L-10, anti-HL-33, anti-TGF-P (such as Fresolumimab), anti-CSF1R (e.g.,
FPAQOR), anti-NKG2A (c.g., monalizamab), anti-MICA (e.g., IPH43), and anti-CD39. In some
cmbodiments, the antibody is an antagonistic antibody. In some embodiments, the antibody is a
monoclonal antibody. In some embodiments, the antibody is a2 monoclonal antibedy. In some
embodiments, the antibody is an antigen-binding fragment selected from the group consisting of
Fab, Faby’, F(ab’),, and Fv, scHyv, or other antigen-binding subsequences of the full length antibody.
In some embodiments, the antibody is a human, humanized, or chimeric antibody. In some
embodiments, the antibody is a bispecific antibody, a multispecific antibody, a single domain
antibody, a fusion protein comprising an aniibody portion, or any other functional variants or
derivatives thereof.

16245} in some embodiments, the inactivated tumor cells are transduced and genetically modified
by the oncolytic virus used in the combination therapy.

[0246] Tumor cells may be isolated from a tissue, a resected tumor, or a tumor biopsy by any of
the methods known in the art, including, but not limited to mechanical, enzymatic separation
moethods, and combinations thercof. For example, a mixture of collagenase, DNase and
hyahwronidase can be used to incubate tumor specimen to obtain the inactivated tumor cells. In
some cmbodiments, multiple batches of isolated autologous tumor celis are obtained from the solid
or lymphatic tumor or metastatic sites of the individual during the course of treatment. In some
embodiments, the inactivated tumor cells are cryopreserved prior to inactivation.

18247] Since cancer cells, particular in metastatic sites, are heterogeneous mixtures of different
clones of cells undergoing rapid replications and frequent mutations, it is sometimes preferable to
have a specific component that may adapt to these changes while or when they do occur.
Autologous tumor cells can be prepared from the original surgical specimen, biopsies or from
reraoval of metastatic lesions later on. One of the advantages of this method is that the autologous
mor cells can be changed according to the patient's response and the availability of tumor
samples. For example, a tumor- oncolytic viras {e.g. virus) live and in vivo vaccine system
generated in the primary tumor phasce may be different from the one gencrated later on, using twmor

cells from metastatic sites. The ultimate goal, in some embodiments, is to adapt the
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immunotherapeutic response according to the prevailing tumor types, an advantage that cannot be
found in recent development of pathway- targeted therapy or monoclonal antibody-directed therapy.
{6248} The inactivated tumor cells are inactivated prior to the administration. Typically, the
inactivated tumor cells are proliferation incompetent. Tumor cells can be inactivated with any of the
known roethod in the art. In some emobodiments, the inactivated tumor cells are inactivated by
irradiation. In some embodiments, the inactivated tumor cells are irvadiated at a dose of from about
50 to about 200 rads/min, or from about 120 to about 140 rads/min prior to administration to the
paticnt. In some cmbodiments, the inactivated tumor cells are irradiated with a total dose of about
any one of 2,500 rads, 5,000 rads, 10,000 rads, 15,000 rads or 20,000 rads. In some embodiments,
the inactivated tamor cells are irvadiated with a total dose of from about 10,000 to about 208,000
inhibit substantially 100% of the cells, from further proliferation. In some embodiments, whercin
the inactivated tumor cells are genetically modified, the total dose of irvadiaton is insufficient to
inhibit expression or secretion of the immune-related molecule, such as GM-CSF. In some
embodiments, the total dose of irradiation is insufficient to inhibit transduction or genetic
modification of the inactivated tumor cells by the oncolytic virus upon administration. In some
embodiments, the inactivated tumor cells are cryopreserved prior to the administration.

{6249] The inactivated tumor celis are administered intratumorally, for exarple, by intratumoral
injection. Suitable dosage of the inactivated tumor cells for administration depends on the status
{e.g., microenvironmment, type, stage cic.) of the solid or lymphatic tumor and other diagnostic and
risk factors of the individual. In some cmbodiments, a suitable dosage of the inactivated tumor cells
is ahout any one of 1x10°, 1x10%, 1x10°, 2x 169, 5 x10°, 1x10%, 2x10°, 5x10°, 1x107, 5 %107, or 1x
10° cells. In some embodiments, a suitable dosage of the inactivated nuimor cells is any one of about
1x10° to about 1xl{)4, about 1x10" to about 1x1()5, about 1x10° to about 2x 1()5., about 2x 10° (o
about 5 x10° , about S x 1 to about 106, about 10° to about Z',xl()é, about 2x10° to about 5% 1()6,
about 5x10° to about ’!,xi(f, about 1x10’ to about 5% 307, or about 5x 107 to about 1 x1¢% umor
cells. In some embodiments, the dosage of the inactivated tumor cells is calculated as cells/Kg of
body weight.

16256} in some embodiments, the relative ratio of the oncolytic virus (such as virus) to the
inactivated tumor cells is based on the multiplicity of infection (MO1) index calculated using the
number of oncolytic virus particles to the number of the inactivated tumor cells alone or to the total
number of live tumor cells including the inactivated tumor cells and the estimated number of live

amor cells at the administration site. In some embodiments, the MOI 13 at least about any one of 1,
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2.5, 10, 50, 100, 200, 500, 1000, 5000, 10°, 10 , 10°, or more. In some embodiments, the oncolytic
virs is provided in an amount proportional to the volume of the estimated tumor sites. In some
embodiments, the inactivated tumor cells are provided in an amount limited by preparations from
fumor biopsy, tumor resection, tumor cell culture and other methods for isolating tumor cells known
to the art. In some enbodinents, the oncolytic virus is provided in the composition at about 1x10°
particles to about xio" particles (for example, about 1x1 0 particles). In some embodiments, the
inactivated tumor cells are provided in the composition at about 1x10° cells to about 1x10° cells (for
example, ahout 1x16Y inactivated tumor cells).

{6251} in some embodiments, the inactivated tumor cells are administered daily. In some
embodiments, the inactivated tumor cells are at least about any one of 1x, 2x, 3x, 4x, 5%, 6%, or 7x
{(i.c., daily) a week. In some embodiments, the inactivated tumor cells are administered weekly. In
some embodiments, the inactivated tumor cells are administered biweekly; weckly without break;
weekly, two out of three weeks; weekly three out of four weeks; once every two weeks; once every
3 weeks; once every 4 weeks; once every 6 weeks; once every 8§ weeks, monthly, or every two to 12
months. In some embodiments, the intervals between cach administration arc less than about any
onc of 6 months, 3 months, 1 month, 20 days, 15, days, 12 days, 10 days, 9 days, 8 days, 7 days, 6
days, 5 days, 4 days, 3 days, 2 days, or 1 day. In some embodiments, the intervals between each
administration arc more than about any onc of 1 month, 2 months, 3 months, 4 months, 5 months, 6
roonths, 8 months, or 12 months. In some embodiments, there is no break in the dosing schedule. In
some embodiments, the interval between each administration is no more than about a week. In some
embodiments, the inactivated tumor cells are administered with the same dosing schedule as the
oncolytic virus. In some ecmbodiments, the inactivated tumor cells are administered with a different
dosing schedule as the oncolytic virus.

{6252} The administration of the inactivated tomor cells can be over an extended period of time,
such as from about a month up to about scven vears. In some embodiments, the inactivated tumor
cells are administered over a period of at least aboutany one of 1, 2, 3,4, 5, 6,7, 8,9, 10, i1, 12,
18, 24, 30, 36, 48, 60, 72, or 84 months. In some embodiments, the inactivated tumor cells are
administered over a period of at least 3 weeks or 6 wecks. In some embodiments, the inactivated
amor cells are administered weekly for three out of four weeks every 3 months. In some
embodiments, the inactivated tumor cells are administered weekly for 6 weeks every 3 months.
{6253} In some embodiments, the oncolytic virus is administered weekly. In some embodiments,

the imnmunomoduiator (including the first, second and third immunomodulator, and combination of
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immunomeodulators) is administered about monthly to about weekly. In some embodiments, the
inactivated tumor cells are administered weekly.

{0254} n some embodiments, the oncolytic virus is administered daily. In some embodiments,
the immunomeoduiator (including the first, second and third immunomoduiator, and combination of
immunomodulators) is administered daily. In some embodiments, the inactivated tumor cells are
administered daily.

[8255] In some embodiments, the oncolytic virus is administered first daily or weekly for a
number of times (such asany of 1,2, 3,4, 5, 6, 7, 10, or more)} in a first treatment course, followed
by a sccond treatmuent course of daily or weekly administration for a number of times (such as any
of 1,2,3,4, 5,6, 7, 10, or more}, and then followed by maintenance treatment courses every month
or every few (such as any of 2, 3, 4, 5, 6, or more) months. In some cmbodiments, the
immunomodulator (including the first, second and third immunomodulator, and combination of
immunomodolators) is administered fivst daily or weekly for a number of times (such as any of 1, 2,
3,4,5,6,7, 10, or more} in a first treatment course, followed by a second treatment course of daily
or weekly administration for a number of times (such as any of 1, 2, 3, 4, 5, 6, 7, 10, or more), and
then followed by maintenance treatment courses every month or every few (such as any of 2, 3, 4,
5, 6, or more) months. In some embodiments, the inactivated tumor cells are administered first
daily or weekly for a number of times (such as any of 1, 2, 3, 4, 3, 6, 7, 10, or more) in a first
freatment course, followed by a second treatrment course of daily or weekly administration for a
mumnber of tmes (such asany of 1, 2,3, 4,5, 6, 7, 18, or more}, and then followed by maintenance
treatment courses every month or every few (such as any of 2, 3, 4, 3, 6, or more) months.

{6256} In some embodiments, the oncolytic virus, the immunomodulator {(including the first,
second and third immunomodulator, and combination of immunomodulators) and the inactivated
cells are administered with any combination of the dosing schedules described above. Each
freatinent course may coraprise administration over the course of days, weeks, or months. The
freatment course may be repeated for as long as needed.

[6257] In some embodiments, the oncolytic virus and the inactivated tumor cells discussed above
arc adminisicred sequentially, i.e., the administration of the oncolytic virus is administered before
or after the administration of the inactivated tumor cells. In some embodiments, the oncolytic virus
s administered prior to the administration of the inactivated twmor cells. In some embodiments, the
oncolytic virus is administered no more than about any of 15 minutes, 30 minutes, | howr, 2 hours,
3 hours, 4 hours, 3 hours, 6 hours, 12 hours, or 24 hours prior to the administration of the

inactivated tumor cells. In some embodiments, the oncolytic virus is administered about days or
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weeks (such as about any of 1 day. 2 days, 3 days, 4 days, 5 days, 6 days. 1 week, 2 weeks, 3
weeks, 4 weeks, or more) prior to the administration of the inactivated tumor cells. In some
embodiments, the oncolytic virus is administered after the administration of the inactivated tumor
cells. In some embodiments, the oncolytic virus is administered no more than about any of 15
minutes, 30 minutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 12 hours, or 24 hours after
the administration of the inactivated tumor cells. In some embodiments, the oncolytic virus is
administered about days or weeks (such as about any of 1 day, 2 days, 3 days, 4 days, 5 days, 6
days, 1 week, 2 wecks, 3 weeks, 4 weceks, or more} after the administration of the inactivated tumor
cells. In some embodiments, the oncolvtic virus and the inactivated tumor cells are administered
with one tmmediately after another (i.e., within 5 minutes or less between the two administrations).
For example, in some embodiments, the oncolytic virus is administered immediately before the
administration of the inactivated tumor cells. In some embodiments, the oncolytic virus is
admuinistered immediately after the administration of the inactivated tumor cells.

18258} In some embodiments, the oncolytic virus and the inactivated tumor cells are administered
simultancously. In some embodiments, the oncolytic virus and the inactivated tumor cclls are
administered simultancously via separate compositions. In some embodiments, the oncolytic virus
and the inactivated tumor cells are admimsiered as a single composition.  In some embodiments,
the oncolytic virus and the inactivated tumor cells are mixed prior to {such as immediately prior to,
c.g., within less than about 10, 5, or T minutes before) the administration of the composition. In
some embodiments, the composition comprising the oncolytic virus and the inactivated tumor cells
is pre-made and stored for at least about any of 1 hours, 2 hours, 3 hours, 4 hours, 5 hours, 6 hours,
12 hours, 24 hours, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 2 weeks, 3 weeks, or more prior
to the administration. In some embodiments, the inactivated tumor cells and the oncolytic virus are
completely separated until the moment of admunistration to the individual. In some embodiments,
the oncolytic virus and the inactivated tumor cells do not need to be pre-incubated prior to the

administration.

Kits and pharmaceutical compositions

16259} In another aspect, there are provided kits, unit dosages, and articles of manufacture useful
for any one of the methods described herein.

{6260} For example, in some embodiments, there is provided a kit for treating a solid or
Iymphatic murnor in an individual, comprising: a) an oncolytic virus, b} an immunomodulator

(including combination of immunomedulators), and ¢) a device for locally administering the
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oncolytic virus to a site of tumor, wherein the oncolytic virus comprises a viral vector comprising a
turnor cell-specific promoter operably linked to a viral gene essential for replication of the virus,
and a heterologous gene encoding an toumune-related molecule. In some embodiments, the
oncolytic virus is an oncolytic adenovirus. In some embodiments, the oncolytic virus is attenuated
(for example through multiple passages, inactivation or genetic modification). In some
embodiments, the oncolytic virus preferentially replicates in a cancer cell, such as an Rb-pathway
defective cancer cell. In some embodiments, the immune-related molecule is selected from the
group consisting of GM-USF, 1L.-2, 1L12, interferon (such as Type 1, Type 2 or Type 3 interferon,
e.g., interferonyy, CCL4, CCL19, CCL21, CXCL13, TLR1I, TLR2, TLR3, TLR4, TLRS, TLRG,
TLR7, TLRE, TLRY, TLR1G, RIG-I, MDAS, LGP2, and LTof. In some embodiments, the
omune-related molecule s GM-CSF. In some emnbodiments, the kit further comprises a second
immunomodudator {including combination of immunomodulators) fornmilated for local
administration to the site of the tumor. In some embodiments, the kit further comprises a third
immunomodulator (including combination of immunomodulators). In some embodiments, the third
immunomoduolator is formulated for systemic administration. In some embodiments, the third
immunomeodulator is formulated for local adminisiration to the site of the tamor. In some
embodiments, the immunomodulator (such as the first, second or third immunomodulator) is an
romune-stimulating agent, for example, an activator (such as an agonist antibody) of 0OX40, 4-1BB
or CD40. In some embodiments, the immunomeodulator (such as the first, second or third
immunomodidator) is a modulator (such as an antibody) of an immune checkpoint molecule
sclected from the group consisting of CTLA-4, PD-1, PD-L1, PD-1.2, TIM3, B7-H3, B7-H4, LAG-
3, KIR, and ligands thereof. In some embodiments, the kit comprises a combination of
immunomaodulators comprising one or more immune checkpoint inhibitors and/or one or more
immune-stimulating agents (such as a combination of a CTLA-4 inhibitor and an OX40 activator).
In some embodiments, the kit comprises at least two tmmune checkpoint inhibitors, such as a
{CTLA-4 inhibitor and a PD-L1 inhibitor. in some embodiments, the kit further comprises an
immune-related molecule selected from the group consisting of GM-CSF, 11-2, IL12, interferon
{such as Type i, Type 2 or Type 3 interferon, e.g.. interfevony), CCL4, CCL19, CCL21, CXCL13,
TLRY, TLRZ, TLR3, TLR4, TLRS, TLR6, TLR7, TLRE, TLRY, TLR10, RIG-I, MDAS, LGP2,
LTaf, STING activators {such as CDN), PRRago (such as CpG, Imiquimod, or Poly I:C), TLR
stimtlators (such as GS5-9620, AED-1419, CYT-003-QbG10, AVE-0675, or PF-7909), and RLR
stimulators (such as RIG-I, Mda5, or LGP2 stimulators). In some embodiments, the kit further
coraprises a prefreatment composition comprising a transduction enhancing agent, such as N-
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Dodecyl-B-D-maltoside (DDM). In some embodiments, the kit further comprises a plurality of
inactivated rumor cells. In some embodiments, the plarality of inactivated tumor cells is antologous,
allogenic, from a tumor cell line, or combinations thereof. In some embodiments, the plurality of
inactivated tumor cells is inactivated by irradiation. In some embodiments, the kit further comprises
devices, materials, and/or instructions for admixing the oncolytic virus and the plurality of
inactivated tumor cells prior to administration. In some embodiments, the device for Jocal
admuinistration is used for simultancous administration of the plurality of inactivated tomor cells and
the oncolytic virus. In some embodiments, the device for local administration is for administrating
the oncolytic virus, and/or the inactivated tumor cells directly into the tumor. In some
embodiments, the device for local admimistration is for administering the oncolytic virus, and/or the
inactivated tumor cells to the tissue having the tumor. In some embodiments, the local
administration is infravesical administration. In some embodiments, the systemic administration is
intravenous administraaon. i some embodirnents, the kit further comprises an instruction for
carrying out any one of the methods described above.

10261} In some embodiments, there is provided a kit for treating a solid or lymphatic tumor in an
individual, corprising: a) an oncolvtic virus (such as oncolytic adenovirus), b) an
immunomodudator {including combination of immumomodulators), and ¢} a device for locally
administering the oncolytic virus to a site of tumor, wherein the oncolytic virus compriscs a viral
vector comprising a tumor cell-specific promoter operably linked to a viral gene essential for
replication of the virus, and a heterologous gene enceding an immune-related molecule. In some
embodiments, the oncolytic virus is attenuated (for example through multiple passages, inactivation
or genetic modification). In some embodiments, the mumor-specific promoter is an E2F-1 promoter,
such as a human E2F-1 promoter or an E2F-1 promoter comaprising the nucleotide sequence set
forth in SEQ ID NG:1. In some embodiments, the viral gene essential for replication of the
oncolytic virus is sclected from the group consisting of ETA, E1B, and E4. In some embodiments,
the heterologous gene is operably linked to a viral promoter, such as an E3 promoter. In some
embodiments, the immune-related molecule is GM-CSF. In some embodiments, the kit further
comprises a second immmunomodulator (including combination of immunomodulators) formulated
for local administration to the site of the tumor. In some embodiments, the kit further comprises a
third immunomodudator (including combination of immunomodulators). In some embodiments, the
third immunomodulator is formulated for systemic administration. In some embodiments, the third
inynunomodiiator is formulated for local administration to the site of the fumor. In some

embodiments, the immunomodulator (such as the first, second or third immunomodalator) is an
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immune-stimulating agent, for example, an activator {such as an agonist antibody) of OX40, 4-1BB
or CD440. In some embodiments, the inymunomoduiator (such as the first, second or thivd
romunomodulator) s a modulator (such as an antibody) of an tmmune checkpoint molecule
sclected from the group consisting of CTLA-4, PD-1, PD-L1, PD-1L2, TIM3, B7-H3, B7-H4, LAG-
3, KIR, and ligands thereof. In some embodiments, the kit comprises a combination of
immunomodulators comprising one ot more immune checkpoint inhibitors and/or one or more
immune-stimuiating agents (such as a combination of a CTLA-4 inhibitor and an 00X40 activator).
In some embodiments, the kit comprises at least two immune checkpoint inhibitors, such as a
CTLA-4 inhibitor and a PD-L.1 inhihitor. In some embodiments, the kit further comprises an
immune-related moiecule selected from the group consisting of GM-CSF, IL-2, 112, interferon
(such as Type 1, Type 2 or Type 3 interferon, e.g., interferony), CCL4, CCLIG, CCL2Y, CXCL13,
TLRI, TLR2, TLR3, TLR4, TLRS, TLR6, TLR7, TLRE, TLRY, TLR10, RIG-I, MDAS, LGP2,
Lo, STING activators (such as CDN), PRRago (such as CpG, Imiquimod, or Poly 1:0), TLR
stinuilators (such as G5-9620, AED-1419, CYT-003-QbG10, AVE-0675, or PF-7909), and RLR
stimtlators (such as RIG-E, Mda5, or LGP2 stimulators). In some embodiments, the kit further
cormprises a pretreatment composition comprising a transduction enhancing agent, such as N-
Dodecyl-B-D-maltoside (DDM). In some embodiments, the kit further comprises a plurality of
inactivated rumor cells. In some embodiments, the plarality of inactivated tumor cells is antologous,
allogenic, from a tumor cell line, or combinations thereof. In some embodiments, the plurality of
inactivated tumor cells is inactivated by irradiation. In some embodiments, the kit further comprises
devices, materials, and/or instructions for admixing the oncolytic virus and the plurality of
inactivated tumor cells prior to administration. In some embodiments, the device for local
administration is used for simultancous administration of the plurality of inactivated tumor cells and
the oncolytic virus. In some embodiments, the device for local administration is for administrating
the oncolytic virus, and/or the inactivated tumor cells directly into the tumor. In some
embodiments, the device for local admimistration is for administering the oncolytic virus, and/or the
inactivated tumor cells to the tissuc having the tumor. In some embodiments, the local
administration is intravesical administration. In some embodirents, the systemic administration 1s
intravenous administraaon. i some embodirnents, the kit further comprises an instruction for
carrying out any one of the methods described above.

10262}  in some embodiments, there is provided a kit for treating a solid or lymphatic tamor in an
individual, comprising: a) an adenovirus serotype 5, wherein the endogenous Ela promoter of a
native adenovirus is replaced by the human E2F-1 promoter, and E3 19kD coding region of the
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native adenovirus is replaced by a nucleic acid encoding an immune-related molecule (such as
cytokine or chemokine, for example, GM-CSF), b) an invnanomodalator (including combination of
omunomodulators), and ¢} a device for locally administering the adenovirus to a site of tumor. In
some embodiments, the kit further comprises a second immunomaoduiator (inchiding corbination
of immunomodulators) formulated for local administration o the site of the tumor. In some
embodiments, the kit further comprises a third immunomodulator (including combination of
immunomoduolators). In some embodiments, the third immunomodulator is formulated for systemic
administration. In some embodiments, the third immunomodulator is formulated for local
administration to the site of the tumor. In some embodiments, the immunomodulator (such as the
first, second or third immunomodulator) 1s an tnmune-stimulating agent, for example, an activator
{(such as an agonist antibody} of OX40, 4-1BB or CD40. In some embodiments, the
immunomodulator (such as the first, second or third immunomodulator) is a modulator (such as an
antibody) of an irnmune checkpoint molecule selected from the group consisting of CTLA-4, PD-1,
PD-L1, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thercof. In some embodiments, the
kit comprises a combination of immunomaodulators comprising one or more immune checkpoint
inhibitors and/or one or more immune-stimulating agents (such as a cornbination of a CTLA-4
inhibitor and an OX40 activator). In some embodiments, the kit comprises at least two immune
checkpoint inhibitors, such as a CTLA-4 inhibitor and a PD-L1 inhibitor. In some embodiments, the
kit further comprises an immune-related molecule selected from the group consisting of GM-CSFE,
[L-2, IL12, interferon (such as Type 1, Type 2 or Type 3 interferon, e.g., interferony), CCL4,
CCLI9, CCL21, CXCLI3, TLR1, TLRZ, TLR3, TLR4, TLRS, TLR6, TLR7, TLKS, TLRY,
TLRIO, RIG-I, MDAS, LGP2, LTuB, STING activators (such as CDN), PRRago (such as CpG,
Imiguimod, or Poly I:C), TLR stimulators (such as G5-9620, AED-1419, CYT-003-0bG10, AVE-
0675, or PF-7909), and RLR stimulators (such as RIG-I, Mda5, or LGP2 stimulators). In some
embodiments, the kit further comprises a pretreatment composition comprising a transduction
enhancing agent, such as N-Dodecyl-B-D-maltoside {DDM). In some embodiments, the kit further
comprises a plurality of inactivated tumor cells. In some embodiments, the plurality of inactivated
amor cells is autologous, allogenic, from a tumor cell line, or combinations thereof. In some
cmbodiments, the plurality of inactivated tumor cells is inactivated by irvadiation. In some
embodiments, the kit further comprises devices, materials, and/or instructions tor admixing the
adenovirus and the plurality of inactivated tumor cells prior to administration. In some
embodiments, the device for local administration is used for simultancous administration of the

plurality of inactivated tumor cells and the adenovirus. In some embodiments, the device for local
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administration is for administrating the adenovirus, and/or the inactivated tumor cells directly into
the tumor. {n some embodiments, the device for local administration is for administering the
adenovirus, and/or the inactivated tumor cells to the tissue having the tumor. In some embodiments,
the local administration is intravesical administration. In some embodiments, the systemic
administration is infravenous administration. In some embodiments, the kit further comprises an
instruction for carrying out any one of the methods described above.

[9263] In some embodiments, theve is provided a kit for treating a solid or lymphatic tumor in an
individual, comprising: a) CGO070, b) an immunomodulator (including combination of
immunomaodulators), and ¢} a device for locally administering the CGO070 to a site of tumor. In
some embodiments, the kit further comprises a second immunomoduiator (inchuding combination
of immunomodulators) formulated for local administration to the site of the tumor. In some
embodiments, the kit further comprises a third immunomodulator (including combination of
immunomoduolators). In some embodiments, the third immunomodulator is formulated for systemic
administration. In some embodiments, the third immunomodulator is formulated for local
administration to the site of the tumor. In some embodiments, the immunomodulator (such as the
first, second or third immunomodulator) is an immune-stimulating agent, for example, an activator
{such as an agonist antibody} of 0X440, 4-1BB or CD40. In some embodiments, the
immunomodulator (such as the first, second or third immunomodulator) is a modulator (such as an
antibody) of an iramune checkpoint molecule selected from the group consisting of CTLA-4, PD-1,
PD-LI, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thereot. In some embodiments, the
kit comprises a combination of immunomodulators comprising onc or more immune checkpoint
inhibitors and/or one or more immune-stimulating agents (such as a combination of a CTLA-4
inhibitor and an OX40 activator). In some embodiments, the kit comprises at least two immuine
checkpoint inhibitors, such as a CTLA-4 inhibitor and a PD-L1 inhibitor. In some embodiments, the
kit further comprises an immune-related molecule selected from the group consisting of GM-CSF,
[L-2, IL12, interferon (such as Type 1, Type 2 or Type 3 interferon, e.g., interferony), CCL4,
CCL19, CCL2Y, CXCLI3, TLR1, TLRZ, TLR3, TLR4, TLRS, TLR6, TLR7, TLRSE, TLRY,
TLRIO, RIG-1, MDAS, LGP2, LTuB, STING activators (such as CDN), PRRago (such as CpG,
Imiguimod, or Poly IC), TLR stimulators (such as G5-9620, AED-1419, CYT-003-0bG10, AVE-
0675, or PF-7909), and RLR stimulators (such as RIG-I, Mda5, or LGP2 stimulators), In some
embodiments, the kit further comprises a pretreatment composition comprising a transduction
enhancing agent, such as N-Dodecyl-B-D-maltoside {DDM). In some embodiments, the kit further

comprises a plurality of inactivated tumor cells. In some embodiments, the plurality of inactivated
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tumor cells is autologous, allogenic, from a tumor cell line, or combinations thereof. In some
embodiments, the plurality of inactivated tumor cells is inactivated by irradiation. In some
embodiments, the kit further comprises devices, materials, and/or instructions for admixing the
{50070 and the phurality of inactivated tumor cells prior to administration. In some embodiments,
the device for local administration is used for simultancous administration of the plurality of
inactivated tumor cells and the CGOG70. In some ernhodiments, the device for local administration
is for administrating the CGO070, and/or the inactivated tumor cells directly into the tamor. In
some embodiments, the device for local administration is for administering the CGO070, and/or the
inactivated tumor cells to the tissue having the tumor. In some embodiments, the local
adminstration is intravesical administration. In some embodiments, the systemic adminisiration is
intravenous administration. In some embodiments, the kit further comprises an instruction for
carrying out any one of the methods described above.

[0264] The kit may further comprise a description of selection of individuals suitable for
treatment. For example, the kit may comprise a description of selection of individuals based on the
expression of one or more biomarkers, such as PD-1, PD-L1, or PD-L.2. In some embodiments, the
kit further comprises reagents for assessing the expression level of the biomarkers, such as PD-1,
PD-L1, or PB-L2. Instructions supplied in the kits of the invention are typically written
instructions on a label or package insert (e.g., a paper shect included in the kit), but machine-
readable instructions {e.g., instructions carried on a magnetic or optical storage disk) are also
acceptable.

18265} Further provided is a tumor cell preparation kit comprising materials and instructions to
conduct fumor dissociation and preparation, enzyroatic and/or virus vector transduction agents,
cryopreservation vials, etc., and a packaging insert containing divections for use. The wmor cell
preparation kit may be used to provide the inactivated tumor cells, and the kit may be combined
with any one of the kits for treating a solid or lymphatic tumor described above for carrying out a
combination therapy coraprising the oncolytic virus, the tmnmunomodulator (inchiding combination
of immumomodulators), and the isolated and mactivated tumor cells.

18266} The instructions relating to the use of the oncelytic virus {such as the oncolytic
adenovirus, for example CGOG70) and the invnunomodulator (including combination of
omunomodulators) generally include information as to dosage, dosing schedule, and route of
administration for the intended treatment. The containers may be unit doses, bulk packages {e.g.,
multi-dose packages) or sub-unit doses. For example, kits may be provided that contain sufficient

dosages of the oncolytic virus and the timmunomodulator (including combination of
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immunomeodulators) as disclosed herein to provide effective treatment of an individual for an
extended period, such as any of a week, 8 days, 9 days, 10 days, 11 days, 12 days, 13 days, 2
weeks, 3 weeks, 4 weeks, 6 weeks, 8 weeks, 3 months, 4 months, 5 months, 7 months, 8 months, @
months, or more. Kits may also include multiple unit doses of the oncolytic virus and the
immunomodulator (including combination of immunomodulators) and instructions for use,
packaged in quantities sufficient for storage and use in pharmacies, for example, hospital
pharmacies and compounding pharmacies.

10267} The kits of the invention are in suitable packaging. Suitable packaging includes, but is not
limited to, vials, bottles, jars, flexible packaging (¢.g., scaled Mylar or plastic bags), and the like.
Kits may optionally provide additional components such as buffers and interpretative information.
The present application thus also provides articles of manufacture, which include vials (such as
scaled vials), bottles, jars, flexible packaging, and the like.

[0268] The article of mannfactuve can comprise 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 varicty of materials such as glass or plastic. Generally, the
container holds a composition which is effective for treating a discase or disorder described herein,
and may have a sterile access port (for example the container may be an intravencus solution bag or
a vial having a stopper pierceable by a hypodermic injection needic). At least one active agent in
the composition is a) an oncolytic virus; or b) an immunomodulator (including combination of
immunomoduolators). The label or package insert indicates that the compositon is used for treating
the particular condition in an individual. The label or package insert will further comprise
instructions for administering the composition to the individual. Articles of manufacture and kits
coraprising combination therapies described herein are also contemplated.

10269] Package insert refers to instructions customarily included in commercial packages of
therapeutic products that contain information about the indications, usage, dosage, administration,
contraindications and/or warnings concerning the use of such therapeutic products. In some
cmbodiments, the package insert indicates that the composition is used for treating a solid or
lymphatic tumor (such as bladder cancer, renal cell carcinoma, or melanoma).

{0270] Additionally, the article of manufacture may further comprise a second container
coraprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for injection (BWFD,
phosphate-buffered saline, Ringer's solution and dextrose solution. It may further include other
materials desirable from a commercial and user standpoint, including other butfers, diluents, filters,

needles, and syringes.
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{8271} Medical devices for local administration {(such as intravesical or infratumoral injection) of
the oncolytic virus, and/or optionally the second immunomodulator (including combination of
omunomodulators), and/or inactivated turnor cells are known in the art. For example, medical
device for intravesical delivery may include a catheter, for example, a Rusch 173430 Foley Catheter
& BARD LUBRI-SIL Foley Catheter #7051651. Medical devices for intratumoral injection may
include a syringe, a needle or needle arrays, and a plarality of outlets. The intratumoral injection
device may be specially designed to ensure umform distribution of the oncelytic viras, the second
immunomodulator (including combination of immunomodulators), and/or inactivated tumor cells in
the tumor site. In some embodiments, the intratumoral injection device comprises a forced air jet.
16272] Further provided are compositions (such as pharmaceutical compositions) useful for any
of the methods described herein. The pharmaccutical composition may comprise the oncolytic
virus, the immunomodulator (including combination of immunomodulators), or the inactivated
tmor cells. In some embodiments, the pharmaceutical composition comprises the oncolytic virus
formulated for local (such as intratumoral) administration to the site of the tumor. In some
embodiments, the pharmaceutical composition comprises the second immunomodulator (including
combination of immunomodulators) formmtated for local (such as intranimoral) admimstration to
the site of the tmor. In some embodiments, the pharmaceutical composition comprises the plurality
of inactivated tumor cells formulated for local (such as intratumeoral) administration to the site of
the tumor. In some embodiments, the pharmaceutical composition comprises a combination of the
oncolytic virus, the second immunomodulator, and/or the inactivated twmor cells formulated for
local (such as intratumoral) administration to the site of the tumor. In some embodiments, the
pharmaceutical composition comprises the immunomodulator (including combination of
omunomodulators) formulated for systemic (such as intravenous) administration.

[6273] The pharmaceutical composition may comprise any suitable excipient, including active or
passive excipients for drug delivery, such as polymer and non-polymer systeros. In some
cmbodimments, the excipient is a natural polysaccharide, such as an exopolysaccharide hvdrogel.
Exemplary polymers suitable for use as an excipient for the pharmaceutical composition inchide,
but are not limited to, no biodegradable polymers, such as silicone, cross-hinked PV A, and EVA;
biodegradable natural polymers, such as gelatin, collagen, atelocollagen, scleroghucan, Gellan and
Guar garn; blodegradable syntheuc polymers, such as PLA, PGA, PLGA, polyeaprolactone,
polyparadioxane, polyphosphoesters, polyanhvdride, and polyphosphazenes. Other systems that can
be used as excipicnts include microspheres and nanospheres with or without polymers, including

“smart” polymer systems comprising pH responsive dendrimers, such as poly-amidoamide
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(PAMAM), dendrimers, poly(propylencimine) dendrimers, Poly(L-lisine) ester,
Poly(hydroxyproline), Poly{propyl acrylic acid), Poly(methacrylic acid), CARBOPOL®,
Polysilamine, EUDRAGIT® S-100, EUDRAGIT® L-100, Chitosan, Poly(methacrylic acid)
(PMMA), PMAA-PEG copolymer, Maleic anhydride (MA), N.N-dimethylaminoethyl methacrylate
(DMAEMA); temperature responsive polymers, such as Poloxamers (PLURONICS®), Prolastin,
Polv(N-substituted acrylamide), Poly(organophosphazene), cyelotriphosphazenes with
poly{ethyleneglycol) and amino acid esters, block copolymers of poly(ethylene glycoby/poly(lactic-
co-glycolic acid), Poly(ethylene glycol) (PEG), Poly(propylene glycol) (PPG), PMAA, Poly(viny}
alcoholy (PV A), various sitk-clastin-like polymers, Poly(silamine), Poly(vinyl methyl ether)
{(PVME}, Poly({vinyl methyl oxazolidone) (PYMO), Poly(vinyl pyrrolidone) (PVP), Poly{N-
vinylcaprolactam), poly(N-vinyl isobutyl amid), poly(vinyl methyl ether), poly(N-
vinylcaprolactam) (PVCL), Poly(siloxyethviene glycol), polyv(dimethylamino cthyf methacrylate),
triblock copolymer poly(DL-lactide-co-glycolide-b-ethylene glycol-b-DL-lactide-co-glycolide}
(PLGA-PEG-PLGA), Cellulose derivatives, Alginate, Gellan, Xyloghucan; magnetic field sensitive
polymers, such as Polyv(N-isopropyvlacrylamide) (PNIPA Am); hvdrogels comprising ferromagnetic
material PNIPA Am-co-acrylamide; electric signals sensitive polymers, such as Chitosan,
Suifonated polystyrenes, Poly(thiophene}s, Poly{ethyloxazoline); ionic polymers, such as Sodium
alginate (Ca™), Chitosan (Mgz’*); and photosensitive polymers, such as modified poly(acrylamide)s.
[6274] In some embodiments, the oncolytic virus, the second immunomodulator {including
combination of immunomodulators), and the inactvated tumor cells may be independently or
together formulated in a polymer (e.g., hydrogel) in the pharmaceutical composition. The polymer
{(c.g., hydrogel} may enable delayed release of one or more component (i.c. any one or
cornbinations of the oncolytic virus, the second imynunomodulator (inclading combination of
immunomodulators), and the inactivated tumor cells) of the pharmaceutical composition. The one
or oore components in the polymer {e.g., hydroge!} forowidation may delay the release of the
component(s) by at least any of 1 munute, 5 minutes, 10 minutes, 30 minutes, 1 hour, 2 hours, 3
hours, 6 hours, or more at the administration site. The polymer {e.g., hydrogel) may comprise any
of the suitable materials, such as naturally occurring, or synthetic polymers known in the art. In
some embodiments, the polyvmers are biodegradable and biocompatible.

{8275} The components of the compositions (such as pharmaceutical compositions) described
herein, including the oncolytic virus, the second immunomodulator {(including combination of
immunomodulators), and the plurality of inactivated tumor cells may be present at specific relative

ratios with respect to each other. In some embodiments, the relative ratio of the oncolytic virus to
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the inactivated tumor cells is based on the multiplicity of infection (MOI} index calculated using the
number of oncolyiic virus particles to the number of the inactivated tumor cells alone or to the total
number of live tumor cells including the inactivated turor cells and the estimated number of live
fumor cells at the administration sitc. In some cmbodiments, the MOI is at least about any one of 1,
2,5, 10, 50, 100, 200, 300, 1000, 5000, 1()4, 107, 1(}6, or more. In some cmbodiments, the oncolytic
virus is provided in an amount proportional to the volume of the estimated tumor sites. In some
cmbodiments, the inactivated tumor cells are provided in an amount limited by preparations from
tumor biopsy, tumor resection, tumor ccll culture and other methods for isolating tumor cells known
to the art. In some embodiments, the oncolytic virus is provided in the composition at about ix10°
particles to about 1x10™ particies (for example, about Ix10 particles). In some embodiments, the
inactivated tumor cells are provided in the composition at about 1x10° cells to about 1x10° cells (for
cxample, about 1x10° inactivated tumor cells). In some embodiments, the second
immunomoduolator (ncluding combination of immunomodulators) is provided in the composition at
about 0.1mg/Kg to about 100 mg/Kg of body weight (for example, about 1mg/Kg of body weight).
10276} In some embodiments, the total amount of the composition is enough for a full dosage for
a single local administration (such as intratumoral injection or intravesical administration). In some
embodiments, the total amount of the composition is enough for a split dosage for a single local
administration (such as intratumoral injection) to one of a plurality of tumor sites. In somc
embodiments, the total amount of the composition is enough for multiple local administrations,
including a combination of a single local administration (sach as intratumoral injection) into ong
tumor site and multiple split-dosage administrations at multiple tumor sites.

Oncolytic viruses

{6277} The methods and compositions described herein are related to oncolytic viruses, such as a
viral vector, for example, oncolytic adenovirus. The oncolytic virus may be a genetically modified
oncolytic virus, for example an attenuated ouncolyiic virus, and the oncolytic virus has additional
favorable features {e.g., preferential replication in cancer cells, and encoding an immune-related
molecule).

{8278] Exemplary viruses that are suitable for use in the present invention inciude, but are not
limited to, adenovirus, for example, H101 ( G‘NCG‘CRINE@), CG-TG-102 (ADS/3-D24-GM-CSE),
and CGOO70; herpes simplex virus, for example, Talimogene laherparapvec (T-VEC) and HSV-
1716 (SEPREHVIR@}; reo virus, for example, REQLYSIN@; vaccinia virus, for example, JX-594;
Scneca valley virus, for example, NTX-010 and SVV-001; Newcastle disease virus, for example,

NDV-NST and GL-ONC1; polio vitus, for example, PVS-RIPO; measles virus, for example, MV-
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NIS; coxsackie virus, for example, CAVATAK™, vesicular stomatitis virus; maraba and
rhabdoviruses; parvovirus and mumps virus.

{8279} in some embodiments, the oncolytic virus is genetically modified. in some embodiments,
the oncolytic virus is attenuated (for exampie through multipie passages, inactivation or genetic
modification). In some embodiments, the oncolytic virus is only a part, or parts of the wild type
oncolytic virus that can cause infection, inflammation or infection-like effects.

[0280] In some embodiments, the oncolytic virus s replication competent. In some
ermbodiments, the oncolyiic virus preferentially replicates in a cancer cell. fn some emnbodiments,
the oncolytic virus preferentially replicaies in a cancer cell that is defective in the Rb pathway.
[0281] The oncolytic viras (such as oncolytic adenovirus) comprises a viral vector comprising a
fumor cell-specific promoter operably linked to a viral genc cssential for replication of the virus. In
some embodiments, the tumor-specific promoter is an E2F-1 promoter, such as a human E2F-1
promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ ID Nk as
shown below. In some cmbodiments, the viral gene essential for replication of the virus is sclected

from the group consisting of E1A, E1B, and E4.

SEQIDNO: |
gggcecaaaatiageaagtgaccacgtggiictgaagecagiggectaaggaccaccettgeagaacegtggicicettgteacagictaggea
gectetggettagectetgtitetticataacctitetcagegeetgetetgggccagaceagtgtigggaggagicgotacigagetectagatigy

caggzgaggeagatzgagaaaaggagtpigigigaicageatiggageagaggeageagtgggoaatagagzaagtgagtaaatectiggg
agggcteectagaagigatgtgtittcitittitgitttagagacaggatcicgetetgicgeceaggetggtgtgcagtggeatgatcatagetcact

geagectegactictegggeteaageaatecteccacctcagecicccaagiagetgggactacgggeacacgecaccatgectggetaatitt

gtattttttgtagagatgggtettcaccatgtigatcaggctggtetegaactectgggeteatgegatecaccecgecagetgattacagggatice
ggtggtgagecaccgegeccagacgecacticategiattgtasacgtetgtiaccttictgticecetgtetactggact gtgagetecttaggge

cacgaatigaggatgggecacagageaagcictccaaacgitgtigaatgagtgagooaatgaatgagticangeagatgetatacgtigget
gttggagatittggetaaaatgggactigeaggaaagecegacgiccecetegeeatticcaggeaccgetcticagetigggeictggptoage
gggatagggctggpigcaggattaggataatgtcatgggigaggcaagtigaggatggaagaggiggotgatggctggectgtggaactgat
gatcctgaaaagaagaggegacagictctggaaatctaagetgaggeigtiggggectacaggitgagggtcacgigeagaagagaggctct
gitctgaacctgeactataganaggtcagtoggatgeggragcgtegggaegeggegggocctatgticecgigiccecacgeetceageag
gggacgeeegggctggegpegggpagicagaccgegertggtaccalceggacaaagectgogegegeecegeecagecatiggecgta

cegeeecgegecgecgececatecegececicgecgeegggiecggegegtiaaagecaataggaaccgecgecgitgitecegtcacgga

cggoocagecaatigiggeggegeteggeggeicgtggetetitcgeggeaaaaaggattigge gegtaaaagiggeegggactiigeaggee
ageggeggecggggecggagegegatcgageccicgecgaggectgeogeoatgggoeegegecgeegeegeegectgicaceeggy

cegegegggecgigagegicaty
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{8282] The viral vector of the oncolytic viras (such as oncolytic adenovirus} further comprises a
heterologous gene encoding an immune-related molecule (such as cytokine or chemokine). In some
embodiments, the heterologous gene is operably linked to a viral promoter. In some embodiments,
the viral promoter s the E3 promaoter.

{6283} In some embodiments, the oncolytic virus is an adenovirus serotype S, whercin the
endogenous Ela promoter of a native adenovirus is replaced by the human E2F-1 promoter and E3
19kD coding region of the native adenovirus is replaced by a nucleic acid encoding an immune-
related molecule (such as cytokine or chemokine, for example, GM-CSF). In some embodiments,
the tumor-specific promoter is 3 humean E2F-1 promoter or an E2F-1 promoter comprising the
nucleotide sequence set forth in SEQ ID NO:1.

{0284] In some embodiments, the oncolytic virus is CGO070, an adenovirus serotype 5 which has
an E2F promoter at the Ela gene and a GM-CSF expression at the E3 gene,

[0285] CGO070 s a conditionally replicating oncolytic adenovirus (serotype 5) designed to
preferentially replicate in and kill Rb pathway-defective cancer cells. This vector is transcriptionally
regulated by a prorooter (e.g., E2F-1 promoter) that is up-regulated in Rb-pathway-detective tumor
cells. In approximately 85% of all cancers, one or more genes of the Rb pathway, such as the tumor
suppressor Rb gene, are mutated. In addition to its restricted propagation, CGO070 also encodes the
human cytokine GM-CSF, which is expressed selectively in the infected tomor cells to stimulate
immune responses against uninfected distant (such as metastases) and local tumor foct.

[6286] The genomic structure of the oncolytic adenoviral vector CGUG70 is shown schematically
in Figure 1. Products of the adenoviral carly E1A gene are essential for efficient expression of other
regions of the adenoviral genome. CGOU70 has been engineered to express the E1A gene under
control of the human E2F-1 promoter, which provides tumor specificity to the E1A gene product.
To protect from transcriptional read-through activating ETA expression, a polyadenylation signal
(PA) was inserted 5' of the EZF-1 promoter. CGO070 includes the entire wild type E3 region except
for the 19kD-coding region. A direct comparison of E3-containing to E3-deleted oncolytic
adenovirus vectors showed superiority of E3-containing vectors in tumor spread and efficacy. In
place of the 19kD gene, CGO070 carries the cDNA for human GM-CSF under the control of the
endogenous E3 promoter (E3P). Since the E3 promoter is in turn activated by E1A, both viral
replication and GM-CSF expression are ultimately under the control of the E2F-1 promoter. The rest
of the viral vector backbone, including the B2, P4, late protein regions and inverted terminal repeats

(YFRs), is identical to the wild type AdS genome.
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162877  CGOOT0 is manufactured in Hela-83 cells, and released from infected Hela-S3 cells by
detergent lysis. CGO070 is purified from the lysate by chromatographby, and then formulated in 5%
sucrose, 10 mM Tris, 0.05% polysorbate-80, 1 % glycine, 1 mM magnesium chloride, pH 7.8
16288] CGOU70 1s supplied as a sterile, slightly opalescent, frozen lguid in stoppered glass vials.
The particle concentration per oL, (vp/mbL) is stated on the Certificate of Analysis for each lot of
CGOUT0.

[0289] (CGO070 has additional potential anti-tumor activity in that it carries the ¢DBNA for human
3M-CSF, a key cytokine for generating long-lasting anti-tumeor immunity. Thus, CGOGT70is a
sclectively replicating oncolytic vector with the potential for attacking the tumor by two
mechanisms: divect cytotoxicity as a replicating vector and induction of a host immune response.
Summarized in the following sections are in vitro and in vivo studics conducted to characterize the
fumor selectivity and anti-tumor activity and safety of CGOO70.

Inmnunomodulators

{82%6] The methods of the present invention in some embodiments comprise administration of an
oncolytic virus with an immunomodulator (including combination of imnunomodulators).

{0291} “bwmonomodulator” refers to an agent that when present, alters, suppresses or stimulates
the body's immune system. Immuunomodulators can target specific molecules, such as the
checkpoint molecules, or non-specifically modulate the immune response. Immmunomodulators can
include compositions or formulations that activate the immune system {e.g., adjuvants or
activators), or downregulate the immune system. Adjuvants can include aluminom-based
compositions, as well as compositions that include bacterial or mycobacterial cell wall components.
Activators can include molecules that activate antigen presenting colls to stimulate the cellular
romune response. For example, activators can be immuonostimulant peptides. Activators can
include, but are not limited to, agonists of oll-like receptors TLR-2, 3, 4, 6, 7, §, or 8, granulocyte
macrophage colony stimulating factor (GM-CSF)y; TNF; CD40L; CD28; FLLT-3 ligand; or cvtokines
such as JL-1, 1L-2, 1L-4, 1L-7, 1L-12, HL-1S, or HL-21. Activators can include agonists of activating
receptors {including co-stimulatory receptorsy on T cells, such as an agonist {e.g., agonistic
antibody) of CD2E, OX40, GITR, CD137, CD27, CD40, or HVEM. Activators can also inciude
corapounds that inbibit the activity of an tomune suppressor, such as an inhibitor of the immune
suppressors 1L-10, 1L-35, TGF-8, 1D, or cyclophosphamide, or inhibit the activity of an immune
checkpoint such as an antagonist (e.g., antagonistic antibody) of CTLA-4, PD-1, PD-L1, PD-L2,
LAG3, B7-1, B7-H3, B7-H4, BTLA, VISTA, KIR, AZaR, or TIM3. Activators can also include

costimulatory molecules such as CD40, CDEO, or CDE6. Immunomodulators can also include
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agents that downregulate the immune system such as antibodies against H.-12p70, antagonists of
toll-like receptors TLR-2, 3, 4, 5, 6, 8, or 9, or general suppressors of imyune function such as
cyclopbospharide, cyclosporin A or FK506. These agents (e.g., adjuvants, activators, or
downregulators) can be combined to achieve an optimal immune response.

{6292}  Immunomodulators of particular interest in the present invention include immune-
stimulating agents and immune checkpoint inhibitors. As used herein, the term "immune

(13Nt}

checkpoint intibitors,” "checkpoint inhibitors,” and the like refers to compounds that inhibit the
activity of control mechanisms of the immune system. fmmune system checkpoints, or immune
checkpoints, are inhibitory pathways in the immune system that generally act to maintain self-
tolerance or modulate the duration and amplitude of physiclogical immune responses to minimize
collateral tissue damage. Checkpoint inhibitors can inhibit an immune system checkpoint by
stimulating the activity of a stimulatory checkpoint molecule, or inhibiting the activity of an
inhibitory checkpoint molecule in the pathway. Stirnulatory checkpoint molecules are molecules,
such as proteins, that stimulate or positively regulate the immunce system. Inhibitory checkpoint
molecules are molecules, such as proteins, that inhibit or negatively regulate the immune systent.
Imwnune system checkpoint molecules inchude, but are not Hmited to, cvtotoxic T-lymphocyte
antigen 4 (CTLA-4), programumed cell death 1 protein (PD-1), programmed celi death 1 ligand 1
(PD-L1}, programmed cell death 1 ligand 2 (PD-L2), lymphocyte activation gene 3 (LAG3), B7-1,
B7-H3, B7-H4, T cell membrane protein 3 (TIM3), B- and T-lymphocyte attenuator (BTLA), V-
domatn immunoglobulin {Ig)-containing suppressor of T-cell activation (VISTA), Killer-cell
immunoglobulin-like receptor (KIR), and AZA adenosine receptor {A2aR). As such, checkpoint
inhibitors include antagonists of CTLA-4, PD-1, PD-L1, PD-L2, LAG3, B7-1, B7-H3, B7-H4,
BTLA, VISTA, KIR, A2aR, or TIM3. For example, antibodies that bind to CTLA-4, PD-1, PD-L1,
PD-L2, LAG3, B7-1, B7-H3, B7-H4, BTLA, VISTA, KIR, AZ2aR, or TIM3 and antagonize their
function are checkpoint inhibitors. Morcover, any molecule (e.g., peptide, nucleic acid, small
molecule, etc.) that inhibits the inhibitory function of an immune systemn checkpoint is a checkpoint
inhibitor.

18293} The immunomodulator can be of any one of the molecular modalities known in the art,
including, but not limited to, aptamer, mRNA, siRNA, microRNA, shRNA, peptide, antihody,
anticalin, Spherical nucleic acid, TALEN, Zinc Finger Nuclease, CRISPR/CasY, and small
molecule.

[0294] In some embodiments, the immunomodulator is an imoune-stimulating agent. In some

embodiments, the imrune-stirmnulating agent is a natural or engineered ligand of an iromune
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stimulatory molecule, including, for example, ligands of OX40 (e.g., OX40L), ligands of CD-28
{e.g., CD8O, CDB6), ligands of ICOS {e.g., BTRP1), ligands of 4-1BB {(e.g., 4-1BBL, Ulira4-
1BBL), ligands of CD27 (e.g., CD70), ligands of CD40 (e.g., CD40L), and ligands of TCR (e.g.,
MHC class I or class I molecules, IMCgp100). In some embodiments, the immune-stimulating
agent is an antibody selected from the group consisting of anii-CD28 (e.g., TGN-14172), anti-0X40
(e.g., MEDI6469, MEDI-0562), anti-ICOS (e.g., MEDI-570), anti-GITR {e.g., TRXS18, INBRX-
110, NOWV-120301), anti-41-BB (e.g.. BM3-663513, PF-05082566), anti-CD27 (e.g., BION-1402,
Varlithumab and hCD27.15}, anti-CD40 (e.g., CP870,893, BI-655064, BMS-986090, APX005,
APXO005M), anti-CD3 (e.g., blinatumomab, muromonab), and anti-HVEM. In some embodiments,
the antibody is an agonistic antibody. In some embodiments, the antibody is a monoclonal antibody.
In some embodiments, the antibody is an antigen-binding fragment selected from the group
consisting of Fab, Fab’, F(ab"),, Fv, scFv, and other antigen-binding subsequences of the full length
antibody. In some embodiments, the antibody is a human, humanized, or chimeric antibody. In
some embodiments, the antibody is a bispecific antibody, a multispecific antibedy, a single domain
antibody, a fusion protoin comprising an antihody portion, or any other functional variants or
derivatives thereof.

{6295} In some embodiments, the immunomodilator is ap immune checkpoint inhibitor. In some
embodiments, the immune checkpoint inhibitor is a natural or engineered ligand of an inhibitory
inunune checkpoint molecule, including, for example, ligands of CTLA-4 (e.g., B7.1, B7.2),
ligands of TIM3 (e.g.. Galectin-9), ligands of AZa Receptor {e.g., adenosine, Regadenoson), ligands
of LAG3 (e.g., MHC class I or MHC class Il molecules), ligands of BTLA (c.g., HVEM, B7-H4),
ligands of KIR (e.g., MHC class { or MHC class i molecules), ligands of PI3-1 (e.g., PD-L1, PD-
L2, hgands of 1DO (e.g., NKTR-218, Indoximod, NLGY19), ligands of CD47 (e.g., SIRP-alpha
receptor), and ligands of CSFIR. In some embodiments, the immune checkpoint inhibitor is an
antibody that targets an inhibitory imunune checkpoint protein. In some embodiments, the
immunomoduolator is an antibody selected from the group consisting of anti-CTLA-4 (e.g.,
Ipilimumab, Tremelimumab, KAHR-102), anu-TIM3 (c.g., F38-2E2, ENUMO05), anti-LAG3 {e.g.,
BMS-986016, IMP701, IMP321, CO9B7W), anti-KIR (e.g., Lirilumab, [PH2101, IPH4102), anti-
PD-1 {c.g., Nivolumab, Pidilizumab, Pembrolizumab, BMS-936359, atezolizumab,
Lambrolizumab, MK-3473, AMP-224, AMP-514, STI-A1114, TSR-042), anti-PD-L1 {e.g., KY-
1003 (EP20120194977),. MCLA-1435, atezolizumab, BMS-936559, MEDI-4736, MSBOD1G718C,
AUR-012, STE-AT010, PCT/US2001/020964, MPDL3280A, AMP-224, Dapirolizumab pegol
(CHP-7657), MEDI-4920), anti-CD73 (e.g., AR-42 (OSU-HDAC42 HDAC-42,AR42, AR 42,05U-
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HDAC 42, 05U-HDAC-42 NSC D736012 HDAC-42 HDAC 42 HDAC42Z NSCD736612 NSC-
D736012), MEDI-9447), anti-B7-H3 (e.g., MGAZ271, D5-5573a, §H9), anti-CD47 (e.g., CC-80002,
TTE-621, VLST-007), anti-BTLA, anti-VISTA, anti-AZaR, anti-B7-1, anti-B7-H4, anti~CI352 (such
as alemmzumab), anti-1L-10, anti-HL-33, ant-TGF-B (such as Fresolumimab), anti-CSF1R (2.2,
FPAQDOR), anti-NKG2A (c.g., monalizumab), anti-MICA (e.g., IPH43), and anti-CD39. In some
embodiments, the antibody is an antagonistic antibody. In some embodiments, the antibody is a
monoclonal antibody. In some embodiments, the antibody is a2 monoclonal antibody. Int some
embodiments, the antibody is an antigen-binding fragment selected from the group consisting of
Fabh, Fab’, F(ab™),, Fv, scFv, and other antigen-binding subsequences of the full length antibody. In
some embodiments, the antibody is a human, humamzed, or chimeric antibody. In some
embodiments, the antibody is a bispecific antibody, a multispecific antibody, a single domain
antibody, a fusion protein comprising an antibody portion, or any other functional variants or
derivatives thereof.

{8296] The immunomodulators can be used singly or in combination. For example, any number
(such as any of 1, 2, 3, 4, 5, 6, or more) of immune checkpoint inhibitors can be used
stmultancously or sequentially, or any number {(such as any of 2, 3, 4, 5, 6, or more) of imumune-
stimulating agents can be used simultaneously or sequentially. Alternatively, any number (such as
any of 1, 2, 3, 4, 3, 6, or more) of immune checkpoint inhibitors in combination with any number
(such as any of 2, 3, 4, 5, 6, or more) of immuone-stimulating agents can be used sinultanecusly or
sequentially. Sequential administration of immunomodulators can be separated by hours, days or
weeks. The administration route{s) for two or more immunomodulators can be the same or
different. For example, one immmunomoedulator can be administered intratumorally, and a second
romunomodulator can be administered intravenously; or two immunomodulators can be
adminstered both intratumorally.

{6297}  Exemplary immune checkpoint molecules and immunomodulators thereof are discussed
below. It is understood that other suitable immune checkpoint molecules and immunomodulators
known in the art are also within the scope of the present application.

CILA:4

{0298] CTLA-4is an inuoune checkpoint molecule, which is up-regulated on activated T-cells.
An anti-CTLA-4 mAb can block the interaction of CTLA-4 with CDB(/86 and switch off the
mechanism of immune suppression and enable continuous stimulation of T-cells by DCs. Examples
of anti-CTLA-4 antibodies are Ipillimumab (sec US. Patent Nos. 6,984,720, 7,452,535, 7,605,238,
8,017,114 and 8,142,778), Tremilimumab (see U.S. Patent No. 6,68,736, 7,109,003, 7,132,281,
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7,411,057, 7,807,797, 7,824,679 and 8,143,379) and other anti-CTLA-4 antibodies, including singie
chain antibodies (¢.g., see U.S. Patent Nos. 5,811,097, 6051,227 and 7,229,628, and US Patent
Publication No. US20110044953).

16299] Two IgG mAb directed against CTLA-4, Ipilimumab and Tremelimumab, have been
tested in clinical trials for a number of indications. Ipilimumab is approved by the FDA for the
rreatment of melanoma, ¢.g., for late stage melanoma patients. The complete prescribing
information is fully described in the packaging insert of YERVOY® (Bristol Meyers). YERVY oY"®
(Ipiliraunab) comes in 50mg single use vials.

{0300] Antcalins are engineered proteins that are able to recognize and bind specific targets with
high affinity. They are antibody mimetics, but they are not structurally related to antibodies.
Instead, they are derived from human lipocalins, which arc a family of naturally binding proteins.
Anticalins are being used in lieu of monoclonal auntibodies, but are about eight times smaller than
monoclonal antibodies with a size of about 180 amino acids and a mass of about 20 kDa. Anticalins
have been described in U.S. Patent No. 7,250, 297. Anticalins that bind CTLA-4 with high affinity
and specificity have been developed, which are described in, for example, International Patent
Application Publication No. WO2012072806. Any of the CTLA-4-binding anticalins may be used
in the present application. In some embodiments, the CTLA-4 binding anticalin is PRS-010 (Piers
AG).

PD-1

[0381] PD-1 s a part of the B7/CD28 family of co-stimulatory molecules that regulate T-cell
activation and tolerance, and thus antagonistic anti-PD-1 antibodies can be useful for overcoming
tolerance. PD-1 has been defined as a receptor for B7-4. B7-4 can inhibit immune cell activation
upon binding to an inhibitory receptor on an inunune cell. Engagement of the PD-1/PD-LT pathway
results in inhibition of T-cell effector function, cyiokine secretion and proliferation. (Turmnis et al,,
Oncolmmunelogy 1(7):1172-1174, 2012). High levels of PD-1 are associated with exhausted or
chronically stimulated T cells. Moreover, increased PD-1 expression correlates with reduced
survival in cancer patients.

{0382] Agents for down modulating PD-1, B7-4, and the interaction between B7-4 and PD-1
inhibitory signal in an irnmune cell resulting in enhancement of the immune response. Any of the
anti-PD-1 antibodies known in the art may be used in the present invention, for example, see US
Patent Nos. US7101550, US5698520, US6808710, UST029674, US7794710. US7892540,
USB008449, USB088905, UISEI63503, USE168757, USE334509, USB460927, USRH(S089,
US8747833, USETT9105, USE000587, 1USB952136, USBUE1063, USEGY3731, USS062112,
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USO067999, USO073904, USO084776, USO102728, and UST7488802; and U.S. Patent Publication
Nos. US20020055139, US20140044738. For example, Nivolumab is a haman mAb to PD-1 that is
FDA approved for the treatment of unresectable or metastatic melanoma, as well as squamous non-
smaki cell lung cancer.

PD-LI/PD-L2

[6363] PD-L1 (Programmed cell death-ligand 1) is also known as cluster of differentiation 274
(CHZ74) or B7 homolog 1 (B7-HI). PD-L1 serves as a ligand for PD-1 to play a major role in
suppressing the immune system during particular events such as pregnancy, tissue allographs,
autoimmmune disease and other discase states such as hepatitis and cancer. The formation of PD-1
receptor/PD-L1 ligand complex transmits an inhibitory signal which reduces the proliferation of
CDE+ T cells at the lymph nodes.

{0304] Any of the known anti-PDD-1.1 antibodies may be used in the present invention, see, for
example, U5, Patent Nos. US7943743, UST722868, US8217149, US83B3796, USE552154, and
US8102725; and U.5. Patent Application Publication Nos. US20140341917, and US26150203580;
and International Patent Application No. PCT/US2001/020964. For example, anit-PD-1L1 antibodies
that are in clinical development include BMS935539 {also known as MDX-1105), MPD1L3280A,
MEDI4736, Avelumab (also known as MSBO010718C), KY-1003, MCLA-145, RG7446 (also
known as atezolizumab), and STE-A 016,

[6365] PD-L2 (Programimed cell death 1 ligand 2) is also known as B7-DC. PD-1.7 serves as a
ligand for PD-1. Under certain circumstances, PD-L2 and its inhibitor can be used as a substitute
for PD-L1 and its inhibitor respectively.

CD40

[0366] CD40 (Claster of differentiation 40) is a co-stirnulatory protein found on antigen
presenting cells and is required for their activation. Binding of CB40L {CD154) on Ty cells to
D40 activates antigen presenting cells and incudes a variety of downstream effects to stimulate
nuynune response.

[0387] Agents that stimutlate the activity of CD40 is usefol as an immune-stimulating agent. Any
of the known agonistic anti-CD40 antibodies may be used in the present invention, see, for
example, U.S. Pat. Nos. US5786456, USS674492, USS5182368, US5801227, UST824683,
LS6843680, UST618633, UST537763, US5677165, US3R74082, US6051228, US6312693,
US6315098, US6413514, US6838261, US6843989, US6946129, UST063845, UST7172759,
US7193064, UST7288251, US7338660, UST7547438, UST563442, UST7626012, US778345; and
1.8, Pat. Publication Nos. US 2003059427, US 20020142358, and US20050136055; International
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Pat. Publication Nos. WO 02/088186, WO 01/56603, WO 88/06891, WO 94/04570, and
WO0S5/63289; Schiossman et al., Lenkocyte Typing, 1995, 1:547-356; and Paulie et al., 1984,
Cancer Irnmunol. Immunother. 17:165-179. For example, agonistic anti-CD440 antibodies that are in
clinical development include CP-870,893, Dacctuzumab (also known as SGN-40), and Chilob 7/4
or APXO05M.

[0368]

receptors. OX40 is a co-stinmlatory imprune checkpoint molecule, expressed after 24 to 72 hours

X40, also known as CD134 and TNFRSF4, is a member of the TNFR-superfamily of

following activation of the T cells. The interaction of OX40L and OX40 will sustain T ccll
proliferation and tmmune response and memory beyond the first two days. Methods for enhancing
the immune response {0 a tumor antigen by engaging the OX40 receptor on the surface of T-cells by
an OX40 receptor binding agent, OX40L or an OX40 agonist during or shortly after priming of the
T-cells by the antigen can be used in CLIVS as an immune checkpoint inhibitor.

LAG-3
{0309]  The use of LAG-3 (Lymphocyte Activating Gene-3), and in a more general way, the use
of MHC class 1 ligands or MHC class H-like ligands as adpivants for vaccines, in order to boost an
antigen specific immune response has been successtul in pre-clinical models. Antibodies or agents
directed against or modulate LAG-3 gene products may be helpful in the present invention. See US
patent 5773578, cited and referenced patents for details of LAG-3 related patents and claims.
{0310}

administered via systemic routes that have been approved by the FDA or are involved in clinical

Table 1 below swnmarizes examples of commercially available inmunomodulators

trial studies. Any of the immunomodulators in Table 1 may be used as the first, second, or third
omunomodulator in any of the methods described herein, using the same or different
admimstration routes, and/or dosages, and/or dosing frequency, and/or duration, and/or

maintenance schedule as listed in Table 1.

Table 1. Examples of Systemic Administration of Exemplary nmunomeodulators

bonsemed | Generic name | Route | fhose Freguency | Duratien | Maintenance
plator
anti-CTLA-4 Ipilimuraab iv 3raglkg or 10 Q3w Uptod QI2W, up to
Antibody raglky doses 3 years
anti-CTLA-4 Tremelimumal v 15 mg/kg Q50D Upto4d N/A
Antibody (CP-675,206) doses

BV 0 mglkp {24W & doses Q12W
anti-PD-1 Nivolumab v 1-3 mgikg Q2w 4 doses N/A
Antibody (MDX-1105) or 3W
anti-PD-1 Pembrolizumab | IV 2 mg/kg 3w N/A N/A
Antibody (MK-3475)
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Immuonomod | Genericname | Route | Dose Freguency | Duration | Mainfenance
ulator
anti-PD-1 Pidilizumab v 1.5 mglkg - Q2W Upto N/A
Antibody (CT-GL1) 6.0 mg/kg 54 weeks
anti-PE-1 PIIROOT v N/A N/A N/& N/A
Antibody
anti-PD-L1 Atezolizumab v 120 mg/kg Q2W, Upto N/A
Antibody (MPDL3280A) Q3W, or 1 year

Q4w
v 750-1200 mg Q2W or 2dosesor | N/A
Q3w upto i
year
anti-PD-L1 MDX-1105 v 0.1-10 mg/kg Q2w Upto?2 N/A
Antibody years
anti-PD-L1 Avelomab 1Y 10 mg/kg Q2W N/A N/A
Antibody (MSBO0O1O718
(&)}
anti-OX40 MEDI6469 v 0.4 mp/kg N/A 3 doses N/A
Antibody over 5-6
days
anti~X40 GSK3174998 A% 0.003-16.0 Q3W Upto 48 N/A
Antibody rap/ke weeks
anti-X40 KHEA4033 Y N/A N/A 12 weeks | 40 weeks
Antibody
anti-LAG3 BMB5-986016 v 20-800 mg Q2w 12 eight N/A
Antibody week
cycles
anti-LAG3 IMP321 subeut | 0.05-30 mg Q2W 6 doses N/A
Antibody ANeous
anti-B7-H3 Enoblituzumab | IV 0.01-15 mg/kg QIwW 3 weeks Weekly for 8
Antibody MGA2TL) out of weeks up o
every 4- 12 cycles
week
cycle
anti-B7-H3 DS-5573a v 0.1-30 mp/ke N/A N/A N/A
Autibody
anti~CD137 Urelnmab iY 0.1-15 mp/kp Q3W 12 weeks | D/A
Antibody
anti-GITR TRX518 v N/A QIwW 21-days or | QIW, 24
Antibody 18 weeks | months
anti-CD47 CC-90002 v N/A 42-day cycle | 4 cycles 28-day cycles
Antibody uptoa
maximum of
2 years
anti-B7.1 Galiximab v 500 mg/m” Q21w 4 doses Q4w
Antibody
anti-CD27 Varlilumab 1Y 0.1-10.0mg/kg | QLW or 4 doses QIW or Q3W
Antibody (CDX-1127) Q3w
anti~CCR4 Mogamulizoma | IV 0.1-1 mg/kg QIW 8 weeks QIWtor 8
Antibody b (KW-0761) weeks
anti~CDS2 Aleminzumab iv 330 mg three times 12 weeks | N/A
Antibody per week
anti-TGE-B Fresolinmmab | IV 0.1-15 mg/kg Q14D upto 2.3 N/A
Antibody (GC1008) years
Anti-CSFIR FPAGOZ v N/A 2w Upto 52 N/A
Antibody weeks
Anti-KIR Lirthumab 1A% 0.1-3 rug/ky 4% 8-96 Q4w
Autibody (BM5-986015) weeks
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Immuonomod | Genericname | Route | Dose Freguency | Duration | Mainfenance

ulator

Anti-NKGZA | Monalizumab v 0.4-10 mg/kg Q2W N/A N/A
(IPH2201)

EXEMPLARY EMBODIMENTS
10313} The invention provides the following embodiments:

[0312] 1. A method of treating a solid or lymphatic tumor in an individual, comprising: a) locally

administering to the site of the tumor an effective amount of an oncolytic virus; and b) systemically

administering an effective amount of an immunomaodulator, wherein the oncolytic virus comprises a

viral vector corprising a tumor cell-specific promoter operably linked to a viral gene essential for

replication of the virus, and a heterologous gene encoding an tmmune-related molecule.

{8313} 2. The method of embodiment 1, wherein the oncolytic virus preferentially replicates in a

cancer cell.

{0314] 3. The method of embodiment 2, wherein the cancer cell is defective in the Rb pathway.
{8315} 4. The method of emboediment 3, wherein the tumor-specific promoter is an E2F-1

promoter.

{6316} 3. The method of embodiment 4, wherein the umor-specific promoter is a homan E2F-1

promoter.

{8317} 6. The method of embodiment 5, wherein the E2F-1 promoter comprises the nucleotide

sequence set forth in SEQ 1D NG:1.

[6318] 7. The methed of any one of embodiments 1-6, wherein the immune-related molecule is

selected from the group consisting of GM-CSF, IL-2, IL-12, interferon, CCL4, CCL19, CCLZEL,

CXCLA3, TLRY, TLR2, TLR3, TLR4, TLRS, TLRG, TLR7, TLRE, TLRY, TLRI(, RIG-I, MDAS,

LGP2, and LTop.

{6319} 3. The method of embodiment 7, wherein the inmune-related molecuole is GM-CSF.
16328] 9. The method of any one of embodiments 1-8, wherein the heterologous gene is operably

finked to a viral promoter.

[8321] 10. The method of any one of erbodiments 1-9, whervein the oncolytic virus is selected

from the group consisting of adenovirus, herpes simplex virus, vaccinia virgs, manps virus,

Newcastle discase virus, polio virus, measles virus, Sencca valley virus, coxsackie virus, reo virus,
resicular stomatitis virus, maraba and rhabdovirus, and parvoviras.

16322] 11. The method of embodiment 10, wherein the oncelytic viras is an oncolytic adenovirus.
{6323} 12. The method of embodiment 11, wherein the viral gene essential for replication of the

virus is selected from the group consisting of E1A, E1B, and E4.
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{8324] 13. The method of ermnbodiment 11 or cmbodiment 12, whercin the heterologous gence is
operably linked to an E1 promoter or an E3 promoter.

[8325] 14. The method of any one of embodiment 1-13, wherein the oncolytic virus is an
adenovirus serotype 5, wherein the endogenous Ela promoter of a native adenovirus is replaced by
the huran E2F-1 promoter, and the endogenous B3 19kD coding region of the native adenovirus is
replaced by a nucleic acid encoding human GM-CSF.

[8326] 15. The method of embodiment 14, wherein the oncolytic virus is CGO070.

{0327] 16. The method of any one of embodiments 1-15, wherein the oncolytic virus is
administered at a dose of about 1 x 10° to about 1x 10™ viral particles.

{0328] 17. The method of any one of embodiments 1-16, wherein the oncolytic virus is
administered weekly.

{0329] 18. The method of any one of ebodiments 1-17, wherein the oncolytic virus is
administered for about 1 week to about 6 weeks.

[0330] 19. The method of any one of embodiments 1-1&, wherein the oncolytic virus is
administered directly into the tumor.

{83311 20. The method of any one of embodiments 1-18, wherein the oncolytic virus is
administered to the tissue having the tumor.

16332} 21. The method of any one of embeodiments 1-20, wherein the imnunomedulator is
administercd intravenously.

[0333] 22. The method of any one of emnbodiments 1-21, wherein the oncolytic viras and the
immunomeodulator are administered sequentially.

10334} 23. The method of embodiment 22, wherein the oncolytic virus is administered prior to the
administration of the immunomodulator.

{6335} 24. The method of embeodiment 22, wherein the oncelytic viras is administered after the
administration of the imynunomodulator,

[6336] 25. The method of any one of embodiments 1-24, wherein the oncolytic virus and the
immunomoduolator are administered simultancously.

18337} 26. The method of any one of embediments 1-25, wherein the inununomodulator is a
modulator of an immunc checkpoint molecule selected from the group consisting of CTLA-4, PD-
i, PD-L1, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thereof.

[0338] 27. The method of embodiment 26, wherein the imumunomodulator is an inhibitor of PD-

L1
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{0339] 28, The method of embodiment 27, wherein the inhibitor of PD-L1 is an anti-PD-L1
antibody.

{0340} 29, The method of embodiment 28, wherein the anti-PD-L1 antibody is Atezolizumab.
16341} 30. The method of any one of embodiments 1-25, wherein the immunomodulator is an
immune-stimulating agent.

[8342] 21. The method of embodiment 30, wherein the immune-stimulating agent is an activator
of a molecule selected from the group consisting of X460, 4-1BB and CD44.

{0343] 32, The method of crobodiment 31, wherein the ianune-stinulating agent is an activator
of OX40.

[0344] 33. The method of embodiment 32, wherein the immumomodulator is an agonist antibody
of OX40.

{0345] 34. The method of any one of crobodiments 1-33, further comprising locally administering
to the site of the tumor a second imrmunomodulator,

10346]  35. The method of embodiment 34, wherein the second immunomaodulator is a modulator
of an immune checkpoint molecule selected from the group consisting of CTLA-4, PD-1, PD-11,
PD-LZ, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thereof.

{03471 36, The method of embodiment 35, wherein the second mmunomodulator is an inhibitor
of CTLA-4.

(33481 37. The method of embodiment 36, wherein the inhibitor of CTLA-4 is an anti-CTLA-4
antibody.

1034%] 38, The method of embodiment 34, wherein the second immunomaodulator is an immunc-
stimulating agent selected from the group consisting of activators of 0X40, 4-1BB and CD40.
[8356] 39. The method of any one of embodiments 34-38, wherein the second immunomodulator
is administered direetly into the nunor.

{6351} 40. The method of any one of embodiments 34-38, wherein the second immunomodulator
is administered to the tissuc having the tumor.

[6352] 41. The method of any one of embeodiments 34-40, wherein the immunomodulator and the
sccond immunomodulator are administered simultancously.

10353} 42. The method of any one of embodiments 34-40, wherein the immunomodulator and the
second immuonomodulator are administered sequentially.

16354} 43. The method of embeodiment 42, wherein the imumunomodulator is administered prior to

the administration of the second immunomaodulator.
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103551 44, The method of embodiment 42, wherein the immunomodulator is administered after
the administration of the second immunomodulator.

[8356] 45. The method of any one of embodiments 34-44, further comprising admimstering a
third immunomodulator.

{3571 46. The method of embodiment 45, wherein the third immunornodulator is administered
systemically.

{3358} 47. The method of embodiment 46, wherein the third immunomodolator is administered
locally to the site of the tumor.

[0359] 48, The method of embodiment 47, wherein the third immunomodulator is administered
directly into the tumor.

{03607 49, The method of embodiment 47, wherein the third immuncmodulator is administered to
the tissue having the tumor.

[6361] 30. The method of any one of embodiments 45-49, wherein the third imnunomodulator is
a modulator of an immune checkpoint molecule selected from the group consisting of CTLA-4, PD-
1, PD-L1, PD-L2, TEM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thereof.

{8362} 51. The method of any one of embodiments 45-49, wherein the third immanomodulator is
an immune-stimulating agent selected from the group consisting of activators of OX40, 4-1BB and
D40,

[6363] 32. The method of any one of embodiments 43-31, wherein the second immunomodulator
and the third immunomodulator are administered simultaneously.

18364} 53. The method of any one of embeodiments 45-51, wherein the second immunomodulator
and the third immunomodulator arc administered sequentially.

[0365] 54, The method of any one of embodiments 1-53, further comprising locally adminstering
1o the site of the tumor a pretreatiment composition prior to the admimstration of the oncolytic virus.
[0366] 55. The method of embodiment 54, whercin the pretreatment composition comprises a
ransduction enhancing agent.

[8367] 56. The method of erbodiment 55, wherein the transduction enhancing agent is N-
Dodecyt-B-D-maltoside (DDM).

[0368] 57, The method of any one of embodiments 1-56, wherein the individual is subject to a
priot therapy priov to the administration of the oncolytic virus and the immunomodulator,

{6369] 5S8. The method of embodiment 57, wherein the prior therapy is radiation therapy.

{6370} 59. The method of embodiment 57, wherein the prior therapy comprises administration of

a therapeutic agent.
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{8371} 60. The method of embodiment 59, wherein the therapeutic agent is an agent that increases
the level of cytokines involved an immunogenic pathway.

[0372] 61, The method of erbodiment 539, wherein the therapeutic agent is an agent that causes
dysfunction or damage to a structural component of a tumor.

(0373] 62. The method of any one of crobodiments 57-61, wherein the therapeutic agent is
selected from the group consisting of an anti-VEGF antibody, a hyaluronidase, CCL21, and N-
dodecyl-3-maltoside.

{0374] 63. The method of any one of embodiments 57-62, wherein the prior therapy is provided
at a dose that is insufficient to treat the tumor.

{0375] 64. The method of any one of crobodiments 1-63, further comprising locally administering
to the site of the tumor an effective amount of inactivated tamor cells.

18376} 65. The method of embodiment 64, wherein the inactivated tumor cells are autologous.
{0377}  66. The method of embodiment 64, wherein the inactivated tumor cells are allogenic.
[63781 67. The method of embodiment 64, wherein the inactivated tumor cells are from a tamor
cell line.

16379} 68. The method of any one of embodiments 64-67, wherein the inactivated tumor cells are
inactivated by wrradiation.

[0380] 69. The method of any one of embodiments 64-68, wherein the oncolytic viras and the
inactivated tumor cells are administered simultancously.

{0381} 70. The method of embodiment 69, wherein the oncolytic virus and the inactivated tumor
cells are administered as a single composition.

16382} 71. The method of embeodiment 69 or embodiment 70, wherein the oncolytic virus and the
inactivated turaor cells are admixed inunediately prior to the administration.

[6383] 72. The method of any one of embodiments 1-71, wherein the solid or ymphatic timor is
bladder cancer.

10384} 73. The method of embodiment 72, wherein the oncolytic virus is administered
intravesically.

{03851 74, The method of embodiment 71 or embodiment 72, wherein the bladder cancer is
muscle invasive bladder cancer.

(3386} 75. The method of embodiment 71 or embodiment 72, wherein the bladder cancer is non-
muscle invasive bladder cancer.

183877 76. The method of any one of embeodiments 1-75, wherein the individual has high

expression of one or more biomarkers selected from PD-1, PD-L1, and PD-1.2 in the tumor.
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{0388] 77. The method of any one of embodiments 1-76, wherein the individual has high
expression of one or move biomarkers selected from CD8RO, CD83, CD8G, and HLA-Class 11
antigens in temor-derived mature dendritic cells.

{6388] 78. The method of any one of embodiments 1-77, wherein the individual has high
expression of one or more biomarkers selected from the group consisting of CXCL9, CXCL10,
CXCLIL, CCR7, CCLS, CCLE, SOD2Z, MTZA, OASL, GBPL, HES4, MTIB, MTIE, MTIG, MTIH,
GADD45A, LAMP3 and miR-155.

10396} 79 The method of any one of embodiments 1-78, wherein the individual is a human
ndividual.

103211  B80. A kit for treating a solid or lymphatic tumor in an individeal, comprising: a) an
oncolytic virus, b) an immunomodulator, and ¢) a device for locally administering the oncolytic
virus to a site of tumor, wherein the oncolytic virus comprisces a viral vector comprising a tumor
cell-specific promoter operably linked to a viral gene essential for replication of the virus, and a
heterologous gene encoding an immune-related molecule, and wherein the immunomodulator is
formulated for systemic administration.

[63921 B1. The kit of emnbodiment 80, wherein the immnme-related molecule is selected from the
group consisting of GM-CSE, IL-2, IL12, interferon, CCL4, CCL1S, CCL2L, CXCLI3, TLRA,
TLRZ, TLR3, TLR4, TLRS, TLRG, TLR7, TLRS, TLRY, TLR10, RIG-I, MDAS, LGP2, and LTap.
18393} &2. The kit of embodiment 80 or embodiment 81, wherein the oncolytic virus is an
oncolytic adenovirus.

[0394] 83. The kit of embodiment 82, wherein the oncolytic viras is an adenovirus serotype 3,
wherein the endogenous Ela promoter of a native adenovirus is replaced by the human E2F-1
promoter, and the endogenous E3 19kD coding region of the native adenovirus is replaced by a
heterologous gene encoding human GM-CSFE.

[8395] &4 The kit of embodiment 83, wherein the oncolytic virus is CGO070.

10396] 85. The kit of any one of embodiments 80-84, wherein the immunomaodulator is a
modulator of an iromune checkpoint molecule selected from the group consisting of: CTLA-4, PD-
1, PD-L1, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thereof.

{63971 86, The kit of embodiment 85, whercin the immunomodulator is an inhibitor of PD-L1.
[6398] &7. The kit of embodiment 86, wherein the inhibitor of PD-L1 is an anti-PD-L1 antibody.

{6399} &8. The kit of embodiment 87, wherein the anti-PD-L1 antibody is atezolizumab.
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184007 &9, The kit of any one of embodiments 88-88, wherein the immunomaodulator is an
romune-stimulating agent selected from the group consisting of activators of OX40, 4-1BB and
CD40.

{8461} 90. The kit of embodiment 89, whercin the immunomodulator is an agonist antibody of
OX40.

[0402] 91. The kit of any one of embodiments 80-90, further comprising a second
immunomodulator formuiated for local adminisiration to the site of the tumor.

{0403] 92, The kit of embodiment 91, further comprising a third irnnunomodulator.

{0484] 93, The kit of any one of embodiments 80-92, further comprising a pretreatment
composition comprising a transdoction enhancing agent.

{84057 94, The kit of embodiment 93, wherein the transduction enhancing agent is N-Dodecyl--
D-maltoside (DDM),

[0486] 95. The kit of any one of embodiments 80-94, further comprising an tmmune-related
molecule selected from the group consisting of GM-CSF, 1L-2, IL12, interferon, CCL4, CCLIS,
CCL21, CXCL13, TLR1, TLRZ, TLR3, TLR4, TLRS, TLRG, TLR7, TLRE, TLRY, TLR10O, RIG-I,
MDAS, LGP2, LTaf, STING activators, PRRago, TLR stimulators, and RLR stimnulators.

[0407] 96. The kit of any one of embodiments 80-95, further comprising a plarality of inactivated
tumor cells.

{0488] 97. The kit of embodiment 96, further comprising instructions for admixing the oncolytic
virus and the inactivated tumor cells prior to the administration.

[(3409] 98. The kit of embodiment 96 or embodiment 97, wherein the device for local
administration is used for simultancous administration of the plurality of inactivated tumor cells and
the oncolytic virus.

[6418] 99. The kit of any one of embodiments 80-98, wherein the device for local administration
is for admimstrating the oncelytic virus directly into the tumor.

{6413} 100. The kit of any one of embodiments 80-99, wherein the device for local administration
is for admunistering the oncolytic virus to the tissue having the tumor.

EXAMPLES

{0412} The examples below are intended to be purely exemplary of the invention and should
therefore not be considered to it the invention in any way. The folowing examples and detailed

description arc offered by way of illustration and not by way of limitation.
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Example 1 Clinical Study of Intratumoral or Intravesical Administration of CGO070 in
Combination with Systemic Administration of one or more Immunomodulators

[0413]  Clinical studies are carvied out to evaluate the efficacy and safety of combination therapy
comprising local administration of CGO070 and systemic administration of an immmunomaodulator or
a combination (such as 2) of immunomodulators to paticnts having a solid or lymphatic tumor. For
patients having bladder cancer, the CGOU70 is administered intravesically. In some cases of solid
cancer, patients are administered CGO070 intratumorally.

[0414] A variety of immunomodulators are administered individually or in combination to the
patients. Any one or more of the tmmunomedulators of Table 1 may be tested in the clinical
studies. The routes of administration, doses, dosing frequencies, duration, and/or maintenance
dosing scheme for systemic administration of the immunomodulator(s) can be the same or different
from those listed in Table 1. Table 1 is presented here for examples only. bnmunomodulators

outside the scope of Table 1 can also be evaluated i the clinical studies.

Example 2: A Phase VI Clinical Study of Intravesical Administration of CGO070 in
Combination with Intravesical Adminisirator of a CTLA-4 inhibitor and Intravenous
Administration of an OX40 Activator in Patients with Muscle Invasive Bladder Cancer

{8415] This example describes a clinical study of intravesical administration of CGO070 in
combination with intravesical administration of an anti-CTLA-4 antibody, and intravenous
admuinistration of an OX40 activator in patients with muscle invasive bladder cancer (MIBC).
Muscle invasive bladder cancer is chosen herein as an example because CGO07( has shown to be
active in bladder cancer. Furthermore all muscle invasive bladder cancer patients need to have a
cystectomy, thus providing a good tumor specimen to prepare the tumor cells needed for this
vaccine system. In addition the prognosis of muscle invasive bladder cancer patients (13-4) has
been poor despite the use of neo-adjuvant chemotherapy. Most of these patients are over 60 years of
age and few can undergo the serious side effects of chemotherapy. An effective agent that can
minimize the risk of discase recurrence in this patient population is an unmet need.

{8416] This clinical study is a phase V1L, single-arm. open-label. interventional dose-escalation
safety and efficacy study of intravesical CGO070 in combination with intravesical administration of
a CTLA-4 inhibitor and intravenous administration of an OX40 activator as a nec-adjuvant therapy
in patients with transitional cell muscle-invasive bladder cancer discase, who have been selected for
radical cystectomy and pelvic lymphadenectomy. The primary safety objective of the study is ©

investigate whether CGOG70 combined with C'TLA 4 blockade and OX40 activation is safe and
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tolerable for the neo-adjuvant treatment of MIBC patients prior to cystectomy. The primary efficacy
objective of the study is to measure tumor PD-L1 or PD-1 level changes after CGOO70, CTLA-4
inhibitor, and OX440 activator neo-adjuvant treatment. Secondary study objectives include
evaluation of 2-year Discase Free Survival (DFS), 2-year Progression Free Survival (PFS), Overall
Survival {(O8), Pathological Complete Response proportion at Cystectomy (p{) proportion),
Pathological Down Staging Proportion at Cystectomy, and Ovgan Confined Disease Proportion at
Cystectomy.

{6417} in the Phase | portion of the study, cohorts of (e.g., three to six) patients receive
intravesical CGOOT0, intravesical CTLA4 inhibitor, and intravenous OX40 activator at one of four
dose levels. The first dose level consists of CGOO70 and CTLA4 inhibitor alone. Each patient
receives 4 weekly installations of intravesical CGOU70 (e.g., on Day 1 of each week), and 3 weekly
instatlations of intravesical CTLA-4 inhibitor (e.g., Ipilimumab) from the second weck {c.g., on
Days 8, 15, and 223, and one installation of intravenous OX48 activator {e.g., GSK3174998) at one
of four dose levels in the third week (e.g., on Day 22) with administration of the CTLA-4 inhibitor
and the OX40 activator following CGOU70.

[0418] Dose escalation follows a modified Fibonacci sequence in which the dose increments
become smaller as the dose increases. For example, if none of the first three patients in a cohort
expericnces a dose-limiting toxicity, another three patients will be treated at the next higher dose
level. However, if one of the first three patients experiences a dose-limiting toxicity, three more
patients will be treated at the same dose level. The dose escalation continues until at least two
patients among a cohort of three o six patients experience dose-limiting toxicities (i.e., 233% of
paticnts with a dose-limiting toxicity at that dosc level). The recommended dose for the next stage
or phase of the trial is conventionally defined as the dose level just below this toxic dose level.
Dose-limiting toxicity (DLT) is defined with the use of the Common Terminology Criteria for
Adverse Events (CTCAE) version 4. A DLT is defined as a > Grade 3 drug-related Adverse Events
(AE) from day 1 of weck 1 to day 1 of week 4 of reatment, including any grade 3 or higher toxicity
which reguires interruption of study treatment for more than 3 consecutive weeks and/or permanent
discontinuation of the drug(s) due to immune-related toxicities, but excluding Grade 3 AE of tumor
flare (defined as local pain, irritation, or rash localized at sites of known or suspected tumor) and
Grade 3 immune-mediated events of the skin (rash, pruritus) or endocrine systems (hypothyroidism,
hyperthyroidism, bypopituitarism, adrenal insufficiency. hypogonadism and Cushingoid syndrome)
that resolve to Grade 1 or baseline within 3 weeks with or without the administration of steroids.

Hepatic immune toxicity is defined as Grade 3 or higher elevation in aspartate aminotransferase,
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alanine aminotransferase or total bilirubin. A significant D-dimer increase (20% increase with at
least a 1 pg/ml from baseline) in combination with a > grade 2 change in INR, PT, PTT, platelets,
or fibrinogen lasting for > 7 days is considered a DLT. In addition, clinically significant thrombosis
or bleeding related to CGO0T0 treatment is considered a DLT. Patients with a treatment delay
extending beyond 21 days due to toxicity related to study treatment are considered as having a
reatment related DLT. For reasons other than treatment related toxicity, paticnts with a treatment
delay extending beyond 7 days or who withdraw from the study before 3 administrations are
replaced within the cohort. The maximum tolerated dose (MTD) is the dose immediately preceding
that resulting in 2 DLT. If the MTD is not defined, the highest dose adninistered without 2 DLT
will be the Maximum Feastble Dose (MED)}. Dose reduction for patients in thus study is not
allowed. However, if at least 2 out of 6 patients in dose level 1 experience a DLT, three patients
will be enrolled at dose level 1. Furthermore, if at least 2 out of 6 patients in dose level 1 experience
a DLT, three patients will be enrolled at dose level 2.

[0419] A suitable dosage of CGOO70 is about 1 x 10™ viral particles (vp) once weekly for four
weeks. A suitable dosage of the intravesical CTLA-4 inhibitor (e.z., Ipilimuroab) is about 0. 1mg/Kg
to about 0.3 mg/Kg, but not exceeding 20 myg in total per dose, weekly for three weeks, starting
from week 2 and ending on week 4. A suitable dosage of the intravenous OX40 activator {(e.g.,
G5K3174998) is about 0.003 mg/kg to about 10 mg/kg once every three weeks, starting from week
3.

{0420] In the Phase I portion of the study, each patient is administered intravesically CGO070 in
combination with intravesical administration of the CTLA-4 inhibitor and infravenous
administration of the OX40 activator at a dosc level determined in the Phase I portion of the study
for a four-week treatment course. During both Phase 1 and Phase [ portions of the study, prior to
adminstration of the combination therapy, each patient is assessed for adverse events, and samples
(such as blood and urine samples) are collected for laboratory assessment. For example, prior to the
first intravesical administration of CGO070, blood and urive samples are collected from each patient
0 assess GM-CSF level, as well as CGU070 and wildtype adenovirus levels. Prior to each of the
week 2, 3, and 4 administrations, samples from patients are collected to for laboratory assessment in
hematology (such as CBC with differential, chemistry and coagulation}, serurn cheristry (such as
sodiur, potassiur, chloride, BUN, creatinine, glucose, total protein, albumin, calcium, total
bilirubin, direct bilirubin, alkaline phosphate, LDH, AST, ALT, and thyroid functions), and

urinalysis. Vital signs, including blood pressure, pulse, respirations and temperature are recorded
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prior to cach CGU070 reatment and every hour tor 2 hours total during the treatment to ensure the
patient is clinically stable.

(04211 CGOU70 and the CTLA-4 inhibitor can be administered as follows. Patients are advised
not to drink fiuids for 4 hours before treatment and should empty their bladder prior to treatment
administration. On the study day, cach paticnt receives pretreatment with a transduction enhancing
agent (DDM) administered intravesically via a catheter (Rusch 173430 Foley Catheter & BARD
LUBRI-SIL Foley Catheter #7051681). Pretreatment consists of an intravesical wash with 100 mL
normal saline, followed by an intravesical wash with 75 mbL of 0.1 % DDM. The paticnt then
receive infravesical instillation of 100 mL of 0.1 % DDM, which is retained in the bladder for 12 -
15 mimates and subsequently rinsed with 100 mL of saline. If a patient is unable to tolerate at least 5
minutes of DDM pretreatment, further treatment with CG0070 and CTLA-4 inhibitor should be
discontinued for that treatment. If the intravesical infusion of C(G0O070 is delayed for more than two
hours after DDM pretreatment, the patient will not receive CGOO70 and must be rescheduled for
DDM and CGO070 reatment no sooner than 2 days later. If treatment is delayed for more than 2
wecks, patients must continue to mecet cligibility criteria prior to retreatment. Following
pretreatment with DDM, each patient receives a single intravesical instillation via catheter (e.g.,
Rusch 173430 Foley Catheter & BARD LUBRI-SIL Foley Catheter #70516510) of 100 mL of
CGO070 at a concentration of 1.0 x 10™° vp/maL with a 45 to 50 minute dwell time. Treatment must
occur at least 14 days following any prior bladder biopsy. Patients who experience bleeding during
catheter insertion {(traumatic catheterization) should not be treated with CG0070. While CGO070 is
held in the bladder, the paticnt should be repositioned from left side to right side and also should lic
upon the back and the abdomen to maximize bladder surface exposure to CGO070. The patient
position 18 changed every 10-12 minutes for a total of 45 1o 50 minutes. CGO070 is then be drained
through the catheter into a disposal bag. As soon as the CGO(70 solution has been drained from the
bladder, the CTLA-4 inhibitor (for example, Ipilimurmab, such as YERVOY®) at the appropriate
dosage {e.g., Dose Level | of Phase [ study does not include any CTLA-4) is diluted into 100 mi of
normal saline, and is instilled mnto the bladder. After instillation, urethral catheter is then withdrawn
and patient is asked to hold for another 45 min to 1 hour (or as long as possible) before emptying by
urination.

{0422} After the 6-week treatment course in the Phase 1l portion of the study, each patient
receives a cystectomy. Cystectomy is performed 10 o 14 days (e.g., about Day 40) after the last
intravesical treatment or as soon as any treatment related toxicity has subsided and medical

condition is suitable for surgery. After the cystectomy, tumor specimen is obtained from the patient
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and assessed in a pathology lab, and laboratory evaluation is performed to determine if the patient
has responded to the treatment. This assessment includes pathological and momunological
assessments of the resected tumor for: (1) tumor stage and grade, if present; (2) tumor
immunological parameters, such as Treg, CD4, CD8 and other T cell subsets; (3} tumor PB-L1
cxpression status by immunohistochemistry methods; (4) lvmph node involvement; (5) macroscopic
photo comparison between pre- and post-treatment. Hach patient is evaluated at months 3, 6, 12,
18, and 24 (plus or minus 2 weeks) from the date of cystectomy to monitor long-term response and
toxicity of CGO070, discase recurrence or progression, and subsequent therapics and response.
After 2 vears, patients arc contacted once a vear for assessment of long-term toxicities related to
gene therapy (such as new malignancies, autoimmune disease, neurologic and hematologic
disorders, etc.), and survival for five years after the first intravesical CGOO70 therapy. Patients are
followed for up 10 5 years in total post treatment with CGOG70, or according to current FDA
guidelines and the current standard of care.

{0423] Primary outcome measures of the study are determined as follows. Patients are followed
throughout and upon corapletion of the study for assessment of AE, SAE, and SUSAR to determine
safety and tolerability of the treatment. Additionally, at cystectomy, efficacy of the treatment is
assessed by determinung the rate of change in PD-L1 and PD-1 status, which is defined as the
difference in proportions of patients that are PDL1 or PD1 positive before and after intervention for
at least three or more completed intravesical instillations.

[0424] Secondary outcome measures of the study are determined as follows. At cystectomy,
Pathological Complete Response Proportion at Cystectomy for each T stage (pQ proportion) is
assessed by determining the proportion of patients with a pathological complete tumor response at
the primary tumor site after intervention at cystectorny stratified further by T staging and for the
whole group of patients. Also determined at the time of cystectomy are Pathological Down Staging
Proportion at Cystectomy, defined as the proportion of patients with a downgrade of tumor stage or
grade at the primary tumor site after intervention at cystectomy; and Organ Confined Disease
Proportion at Cystectomy, defined as the proportion of patients with no positive lymph nodes found
at cystectomy. Up to 2 years after the cystectomy, patients are followed to determine 2-year
Discase Free Survival, defined as the number of months from the date of cystectomy to the carlier
of discase recurrence or death (whatever the cause); and 2-year Progression Free Survival for
patienis with residual discase after cystectomy, defined as the number of months tfrom the date of

cystectomy to the carlier of disease progression or death {whatever the cause). Up to five years after
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the cystectomy, patients are followed to determine Overall Survival, defined as the number of

months from the date of cystectomy to the date of death (whatever the cause).

[0425] Additonally, exploratory outcome measures to be assessed during the course of the study

include, but arc not limited to, changes in immune functions within the primary tumor site including

assessment of changes in Treg (CD4+CD25+Foxp3+), CD4, CDE, CD4RO45 and CD4ICOShigh
cte. before and after intervention; macroscopic changes in the primary tumor site by photographs

taken before and after intervention; systemic absolute Iymphocyte counts; and systemic cytokine

patterns in the paticnts.

[0426] Patients must meet all of the following conditions to be cligible for the study:

i. 18 years of age or older;

2. Pathologically diagnosed transitional cell (wrothelial)y bladder cancer patients; where radical
cystectomy with curative intent is indicated for nwscle invasive discase (i.e., American Joint
Comnitice on Cancer {AJCC) stage T2-4a, Ny i, MO). Patents must be able (o enter into the
study within five weeks of their most recent diagnostic procedure, which is usually a diagnostic
hiopsy, a transurethral resection of bladder tumor (TURBT) procedure or other diagnostic

scanning such as CT, MRI{ and PET procedures;

152

Histopathologically confirmed, transitional cell (urothelial) carcinoma. Urothelial tumors with

mixed histology (but with <50% variant) are eligible;

4. Inecligible to receive neo-adjuvant chemotherapy due to a medical condition that can be
confirmed by the investigator. (For example, renal impatrment can be based on a calculated
creatinine clearance of about <60ml/min OR hearing {oss > 23 dB by audiometry, averaged at 3
contiguous test frequencies in at feast 1 car; or other significant cardio dysfunction, vascular
disease or chronic obstructive pulmonary disease etc.), or refuses to receive neo-adjuvant
chemotherapy after a specific informed consent that addresses the increased nisks of both
recurrence and morbidity without neo-adjuvant chemotherapy;

5. Have an Eastern Cooperative Oncology Group (ECOG) performance status <2;

6. Not pregnant or lactating ;

7. Agree to study informed consent and HIPAA authorization for release of personal health
information;

§. Adequate baseline CBC and hepatic function, as defined as:

a. WB{>3000 cells/mm3, ANC>1,000 cells/mm3, hemoglobin >9 g/dL, and platelet count
>80,000/mm3 ;

b, Bilirubin, AST and ALT less than 2.5% Upper Limit of Normal;
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¢. Adequate coagulation with acceptable PT/INR, PTT, and fibrinogen (less than 1.5 of Upper
Limit of Normal or according to institutional specifications);

d. Absolute lymphocyte count > 80¢G/ul..

{0427} Patients who meet any of the following exclusion criteria are excluded from the
study:

1. History of anaphylactic reaction following exposure to humanized or human therapeutic
monoclonal antibodies, hypersensitivity to GM-CSF, clinically meaningful allergic reactions or
any known hypersensitivity or prior reaction to any of the formulation excipicnts in the study
drugs;

2. Known infection with HIV, HBVY or HCV;

3. Anticipated use of chemotherapy or radiotherapy not specified in the study protocol while on
study;

4. Any underlying medical condition that, in the Investigator's opinion, will make the
administration of study drugs bazardous to the patient, would obscure the interpretation of
adverse events, or surgical resection;

3. Systemic treatment on any investigational clinical trial within 28 days prior to registration;

6. Concurmrent weatment with other immunosappressive or immune-modulatory agents, including
any systemic steroid (exception: inhaled or topically applied steroids, and acute and chronic
standard dose NSAIDs, are permitted}. Use of a short course (ie., <1 day) of a glucocorticoid is
accepiable to prevent a reaction to the IV contrast used for CT scans;

7. Immwnosuppressive therapy, including: cyclosporine, antithymocyte globulin, or tacrolimus

within 3 months of study entry;

Al

History of stage HI or greater cancer, excluding urothelial cancer. Basal or squamous cell skin

,

cancers must have been adeguately treated and the subject must be disease-free at the time of
registration. Patients with a history of stage I or Il cancer must have been adequately treated and

have been disease-free for > 2 vears at the tume of registration’

w0

Concomitant active agtoimmune disease {e.g., rheumatoid arthrits, multiple sclerosis,
autoimmune thyroid discase, uveitis);
10. Progressive or current viral or bacterial infection. All infections must be resolved and the

patient must remain afebrile for seven days without antibiotics prior to being placed on study.
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Example 3: A Phase VI Clinical Study of Intratomoral Administration of CGH070 in
Combination with Intratumoral Administration of a CTLA-4 Inhibitor and Intravenous
Administration of an OX40 activator for Patients with Refractory Injectable Solid Tumors
{6428} This example describes a Phase I/1E clinical study of CGOU70 in combination with a
UTLA-4 inhibitor (such as an anti-CTLA-4 monoclonal antibody or blocker) and an OX40 activator
(such as an anti-OX40 agonist antibody) for patients with refractory injectable solid tumors. This
study s a multi-center, single-arm, open-label, interventional study aimed at evaluating the safety
and efficacy of the combination therapy comprising intratumoral administration of CG0070,
intratumoral administration of a CTLA-4 inhibitor, and intravenous administration of an OX40
activator in patients with solid tumor, incloding cutancous or visceral Jesions, such as head and neck
squamous ccll cancer, breast cancer, colorectal cancer, pancreatic adenocarcinoma, ovarian cancer,
non-small cell lung cancer, prostate cancer, and melanoma. The CGOO70 administration can include
a pretreatment with a transducer, such as DDM.

{842%} In Phase I, cach subject is administered a combination of CGOO70 (e.g., with DDM
pretreatraent) and the CTLA-4 ighibitor via intratumoral injections weekly (e.g., on Day 1 of each
week) for a 6 weeks. Additionally, the subject is administered intravenously an OX440 inhibitor
{such as GSK3174998) once every three weeks starting in week 1 at one of three dose levels for 6
weeks. Dose escalation procedure is as described in Example 1. Once the MTD or MFD has been
reached, the patients receive repeated 6-week treatment course at 3 month after the first injection
and subsequent courses every 3 months until complete response, disappearance of all injectable
tumors, confirmed discase progression o intolerance of study treatment, whichever occurs first.
Patients who are in the dose escalation phase of the study can be enrolled in the repeat MTD or
MFD courses study after a period of three months from the last intervention with full successful
envollment evaluation.

[0430] A suitable dosage of intratumoral injection of CGOOT0 (e.g., with DDM) is about 5 x 10'
vp. 1% 10" vp, 5 x 10" vp, or 1 x 10 vp weekly for four weeks. For example, the virus CGO070 is
reconstituted in 0.1% of DDM in saline. The total volume of each dose is 2 mL. The concentration
ot the CGO070 solution is about 2.5 lﬁj'ovp/ml for the lowest dose and about 5 x 10! vp/mi for
the highest dosc. If the patient has a single lesion, which must be greater than 2 cm, the total
volume of the CGOOT0 solution 1s injected into the lesion. If there are two or more lesions, the
maximum injection volume based on the lesion size as shown in Table 2 is followed. Any
remaining volume is injected into the largest lesion, if the largest lesion is at least 2 cm. If the

largest lesion is less than 2 e, then the remaining volume is divided between the two larger
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lesions. The maximum number of lesions injected is 3. The total dose is given regardless the total
number and size of the lesions.

Table 2. Injection volume per lesion based on tumor size

Tumor Size Maximum Injection

] 1 L Volume
(longest dimension)

>50cm 2.0 ml
>20cmito50cm 1.0mL
>0.5cmto 2.0 cm 0.5 ml.

18431} A suitable dosage of intratumoral injection of the CTLA-4 inhibitor {e.g., Ipilimumab) is
about 6 mg to about 18 mg, weekly for six weeks. immediately after each CGO0O70 injection, the
CTLA-4 inhibitor is administered. The total volume at each dose level, and the maxinum injection
volurmes based on Iesion sizes for more than two injected lesions are listed in Table 3 below. The
maxinmum number of injected lesions is 3, and the total dose of the CTLA-4 inhibitor is given
regardless the total number and size of the lesions. Any remaining volume of the CTLA-4 inhibitor
is administered subcutaneously around the injected lesion(s). In case lesions completely resolved
prior to the last planned treatment, both CGO070 and the CTLA-4 inhibitor (e.g., Ipilimurmab) can
be administered to a previously un-injected lesion. If all lesions are resolved before the end of the
treatment course, the CTLA-4 inhibitor {e.g., iptlimumnab) alone can be injected in the subcutaneous

area at or around the former lesion.

Table 3. Injection volume of immunomodulator per lesion based on tumor size

Dose level 6.0 mg 12 g 18 mg
Temor Size Max dose | Max Max dose | Max Max dose | Max

. per lesion | Yolume per lesion | Volume per lesion | Volume
(longest
dirnension}
>50¢cm 6.0 mg 1.2 ol 2 mg 24 mL 18 mg 3.6 mb
>20cmtwo 5.0 | 3.0mg 0.6 mL 6.0 mg 1.2mL 9 mg 1.8 mL
cm
>05cemtwo2em | 1.5mg 0.3 ml 3.0mg 0.6 mL 4.5 rog 0.9 mL

152



WO 2017/156349 PCT/US2017/021694

[0432] A suitable dosage of the intravenous OX40 activator (e.g., GSK3174998) is about .003
mg/kg to about 10 mg/kg once every three weeks, starting from week 1.
18433] Dose escalation procedure is as described in Exampie i, and MTD/MFD is designated as
the study dose, which is used in Phase L
[6434] For Phase II of the study, the cohort of patients first receive a once weekly intratumoral
injection of the combination of CGO070 (e.g., with DDM) and the CTLA-4 inhibitor {e.g.,
Ipitimumab), and intravenous fusion of the OX40 inhibitor (e.g., GSK3174998) once every three
wecks starting from week 1 at the study dose determined in Phase I for six weeks. Afterwards, the
patients receive repeated 6-week treatiment course at 3 month after the first injection and subsequent
courses every 3 months until complete response, disappearance of all injectable tumors, confirmed
discase progression or intolerance of study treatment, whichever occurs first. Paticnts who are in the
dose escalation phase of Phase I can be envolled in the Phase I study as long as there is a rest
period of at least six weeks from the last dose. For each administration, (GC0070 is first injected to
the lesions, followed by the CTLA-4 inhibitor (e.g., Ipilimurab}, followed by intravenous infusion
of the OX40 activator {e.g., GSK3174998).
[8435] There are two primary outcome measures for this study: (1) safety and tolerability; and (2)
efficacy. Efficacy is assessed by confirmed objective response rate (ORR) of the treatment. The
sccondary outcome measures of this study are as follows. Safety secondary oufcomes are assessed
from the beginning of each phase until 24 months following enrollment of the last subject at cach
phase. Safety secondary outcome measures include incidence of all Adverse Events (AEs), grade 3
or greater AHs, events requiring discontinuation of study drug(s), local effects on tumor, clinically
stgnificant laboratory changes and clinically significant changes in vital signs. The efficacy
secondary outcomes are assessed from the beginning of each stage until 24 months following
cnrollment of the last subject at cach stage. Efficacy secondary outcome measures include Best
Overall Response Rate (BOR), Disease Control Rate (DCR), Durable Response Rate (DRR),
Duration of Response {DOR), Time to Response (TTR}), Progression Free Survival (PES), Overall
Survival Rate (08}, 1 year and 2 year Survival Rate.
[0436] Eligibility of patients of both genders for the study is determined based on the following
inclusion criteria:
1. Patients must have histologically confirmed solid tumors that have failed standard therapies
{(surgery, chemotherapy. radiotherapy, or endocrine therapy) and for which no curative options

exist, including, but not limited to: squamous cell carcinoma of the head and neck, squarous
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cell carcinoma of the skin, carcinoma of the breast, malignant melanoma, colorectal cancer,
pancreatic adenocarcinoma, ovarian cancer, non-small cell lung cancer and prostate cancer;
2. Patients may have had any kind and number of prior cancer therapies;
3. Patients must have measurable lesions that are evaluable by the RECIST method;
4. The tumor mass to be treated must be adequate for injections (i.c., more than 2 cm away from

major vascular structures) and measurement by RECIST;

5. Patients must be > 18 years of age;

6. Paticnts must have a life expectancy of > 12 weeks;

7. Paticnts must have an Hastern Cooperative Oncology Group (ECOG) performance status of §, 1,
or2;

§. Patients must have adequate hepatic function, as defined as:

a. Total bilirubin levels < 1.5 x upper it of normal (ULN); and
b. AST/ALT levels <2.5 x ULN, or £ 35 x ULN if liver metastases are present;
9. Patients must have adequate renal function as defined as serum creatinine < 1.5 x ULN or

creatinine clearance (calculated) > 60 mL/min/1.73m2 for paticnts with creatinine > 1.5 x ULN,;
10. Patients must have adequate bone marrow function, as defined as:

a. Absolute neutrophil count > 1,200/ul; and
b. Platelet count = 80,000/uL;
11. Patients must have no known bleeding diathesis or coagulopathy that would make intratumoral

injection or biopsy unsafe;

12. Men and women of childbearing potential must agree to use adequate contraception prior to
study entry and for up to siX months;

13. Females of childbearing potential must have a negative urine or serum pregnancy test within
onec week prior to start of treatment; and

14. Patients must be able to understand and willing to sign a written informed consent document.

[0437] The following patients are excluded from the study:

1. Paticuts receiving chemotherapy, tmownotherapy or radiotherapy within 4 weeks prior o
screening, or adverse events > Grade 1, except alopecia, resulting from agents admunistered
more than 4 weeks prior to screening;

2. Patients with a history of significant tumor bleeding, or coagulation or blecding disorders;

3. Patients with target tumors that could potentially invade a major vascular structure(s) {e.g..
innominate artery, carotid artery), based on unequivocal tmaging findings, as determined by a
radiologist;

4. Paticents with Grade > 1 pre-existing neurologic abnormalities (CTCAE version 4.0);
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5. Patients who have been hospitalized for emergent conditions requiring inpatient evaluation,
treatmment or procedure during the 30 days prior to entry on study. In addition, emergent
conditions requiring inpatient evaluation, treatment or procedure must have resolved or be
medically stable and not severe for 30 days prior to entry on study;

6. Patients with clinically evident Human Imuounodeficiency Virus (HIV), Hepatitis B Virus
{(HBYVY), Hepatitis C virus (HCV), or Epstein-Barr virus (EBV) infection. Patients are tested for

HIV during pre-treatment screening

-

Paticnts receiving steroids or immunosuppressive agents, ¢.g., for theumatoid arthritis;

Paticnts who have concurrent use of any other investigational agents;

o e

Patients with presence or history of central nervous system metastasis;

10. Pregnant or breastfeeding women or wormen desiring to become pregnant within the timeframe
of the study;

11. Patients with uncontrolled inter-cinrent illness including, but not limited to, ongoing or active
infection, symptomatic congestive heart failure, unstable angina pectoris, cardiac arrhythiia, or
psychiatric ilness/social sitmations that would limit compliance with study requirements.

Example 4: A Phase Vil Clinical Study of Intravesical Administration of CGO070 in

Combination with Intravesical Administrator of a CTLA-4 inhibitor and Intravenous

Adminisiration of a PD-L1 inhibitor in Patients with Muscle Invasive Bladder Cancer

[6438] Thas example describes a clinical study of intravesical administration of CGOU70 in

combination with intravesical administration of an anti-CTLA-4 antibody, and intravenous

administration of a PD-L1 inhibitor in paticnis with muscle invasive bladder cancer (MIBC).

Muscle invasive bladder cancer is chosen herein as an example because CGO07( has shown to be

active in bladder cancer. Furthermore all muscle invasive bladder cancer patients need to have a

cystectomy, thus providing a good tumor specimen to prepare the tomor cells needed for this

vaccine system. In addition the prognosis of muscle invasive bladder cancer patients (T3-4) has
been poor despite the use of neo-adjuvant chemotherapy. Most of these patients are over 60 years of
age and few can andergo the scrious side effects of chemotherapy. An effective agent that can
minimize the risk of discase recurrence in this patient population is an unmet need.

{0439]  This clinical study is a phase V11, single-arm, open-label, interventional dose-escalation

safety and efficacy study of intravesical CGOU70 in combination with intravesical administration of

a CTLA-4 inhibitor and intravenous administration of a PB-L1 inhibitor as a neo-adjuvant therapy

in patients with transitional cell muscle-invasive bladder cancer disease, who have been selected for

radical cystectomy and pelvic lymphadenectomy. The primary safety objective of the study is to
o « o e J o
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investigate whether CGOU70 combined with CTLA 4 and PD-L1 activation is safe and tolerable for
the neo-adjuvant treatment of MIBC patients prior to cystectomy. The primary efficacy objective of
the study is to measure tumor PD-L1 or PD-1 level changes after CGO070, CTLA-4 inhibitor, and
PI3-L1 inhibitor neo-adjuvant treatment. Secondary study objectives include evaluation of 2-year
Discase Free Survival (DFS), 2-year Progression Free Survival (PES), Overall Survival (O5),
Pathological Complete Response proportion at Cystectory (p{ proportion), Pathological Down
Staging Proportion at Cystectomy, and Organ Confined Disease Proportion at Cystectomy.

{6440} In the Phase | portion of the study, cohorts of (e.g., three to six) patients receive
intravesical CGOO70, intravesical CTLA4 inhibitor, and intravencus PI-1.1 inhibitor at one of four
dose levels. The first dose level consists of CGOO70 and CTLA4 inhibitor alone. Each patient
receives 4 weekly installations of intravesical CGOU70 (e.g., on Day 1 of each week), and 3 weekly
instatlations of intravesical CTLA-4 inhibitor (e.g., Ipilimumab) from the second weck {c.g., on
Days 8, 15, and 22}, and ong installation of intravenous PD-L1 inhibitor {¢.g., atezolizumab) at one
of four dose levels in the third week (e.g., on Day 22) with administration of the CTLA-4 inhibitor
and the PD-L1 inhibitor following CGHO70.

[0441] Dose escalation follows a modified Fibonacci sequence in which the dose increments
become smaller as the dose increases. For example, if none of the first three patients in a cohort
expericnces a dose-limiting toxicity, another three patients will be treated at the next higher dose
level. However, if one of the first three patients experiences a dose-limiting toxicity, three more
patients will be treated at the same dose level. The dose escalation continues until at least two
patients among a cohort of three o six patients experience dose-limiting toxicities (i.e., 233% of
paticnts with a dose-limiting toxicity at that dosc level). The recommended dose for the next stage
or phase of the trial is conventionally defined as the dose level just below this toxic dose level.
Dose-limiting toxicity (DLT) is defined with the use of the Common Terminology Criteria for
Adverse Events (CTCAE) version 4. A DLT is defined as a > Grade 3 drug-related Adverse Events
(AE) from day 1 of weck 1 to day 1 of week 4 of reatment, including any grade 3 or higher toxicity
which reguires interruption of study treatment for more than 3 consecutive weeks and/or permanent
discontinuation of the drug(s) due to immune-related toxicities, but excluding Grade 3 AE of tumor
flare (defined as local pain, irritation, or rash localized at sites of known or suspected tumor) and
Grade 3 immune-mediated events of the skin (rash, pruritus) or endocrine systems (hypothyroidism,
hyperthyroidism, bypopituitarism, adrenal insufficiency. hypogonadism and Cushingoid syndrome)
that resolve to Grade 1 or baseline within 3 weeks with or without the administration of steroids.

Hepatic immune toxicity is defined as Grade 3 or higher elevation in aspartate aminotransferase,
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alanine aminotransferase or total bilirubin. A significant D-dimer increase (20% increase with at
least a 1 pg/ml from baseline) in combination with a > grade 2 change in INR, PT, PTT, platelets,
or fibrinogen lasting for > 7 days is considered a DLT. In addition, clinically significant thrombosis
or bleeding related to CGO0T0 treatment is considered a DLT. Patients with a treatment delay
extending beyond 21 days due to toxicity related to study treatment are considered as having a
reatment related DLT. For reasons other than treatment related toxicity, paticnts with a treatment
delay extending beyond 7 days or who withdraw from the study before 3 administrations are
replaced within the cohort. The maximum tolerated dose (MTD) is the dose immediately preceding
that resulting in 2 DLT. If the MTD is not defined, the highest dose adninistered without 2 DLT
will be the Maximum Feastble Dose (MED)}. Dose reduction for patients in thus study is not
allowed. However, if at least 2 out of 6 patients in dose level 1 experience a DLT, three patients
will be enrolled at dose level 1. Furthermore, if at least 2 out of 6 patients in dose level 1 experience
a DLT, three patients will be enrolled at dose level 2.

[0442] A suitable dosage of CGOO70 is about 1 x 10™ viral particles (vp) once weekly for four
weeks. A suitable dosage of the intravesical CTLA-4 inhibitor (e.z., Ipilimuroab) is about 0. 1mg/Kg
to about 0.3 mg/Kg, but not exceeding 20 myg in total per dose, weekly for three weeks, starting
from week 2 and ending on week 4. A suitable dosage of the intravenous PD-L1 inhubitor {e.g.,
atezolizumab) is about 1 mg/kg to about 20 mg/kg (such as about 730 mg to about 1200 mg} at a
frequency of about once every two weeks to about once every three weeks, starting from week 3.
{0443] In the Phase I portion of the study, each patient is administered intravesically CGO070 in
combination with intravesical administration of the CTLA-4 inhibitor and infravenous
administration of the PD-L.1 inhibitor at a dose level determined in the Phasc I portion of the study
for a four-week treatment course. During both Phase 1 and Phase [ portions of the study, prior to
adminstration of the combination therapy, each patient is assessed for adverse events, and samples
(such as blood and urine samples) are collected for laboratory assessment. For example, prior to the
first intravesical administration of CGO070, blood and urive samples are collected from each patient
0 assess GM-CSF level, as well as CGU070 and wildtype adenovirus levels. Prior to each of the
week 2, 3, and 4 administrations, samples from patients are collected to for laboratory assessment in
hematology (such as CBC with differential, chemistry and coagulation}, serurn cheristry (such as
sodiur, potassiur, chloride, BUN, creatinine, glucose, total protein, albumin, calcium, total
bilirubin, direct bilirubin, alkaline phosphate, LDH, AST, ALT, and thyroid functions), and

urinalysis. Vital signs, including blood pressure, pulse, respirations and temperature are recorded
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prior to cach CGU070 reatment and every hour tor 2 hours total during the treatment to ensure the
patient is clinically stable.

(04441 CGOU70 and the CTLA-4 inhibitor can be administered as follows. Patients are advised
not to drink fiuids for 4 hours before treatment and should empty their bladder prior to treatment
administration. On the study day, cach paticnt receives pretreatment with a transduction enhancing
agent (DDM) administered intravesically via a catheter (Rusch 173430 Foley Catheter & BARD
LUBRI-SIL Foley Catheter #7051681). Pretreatment consists of an intravesical wash with 100 mL
normal saline, followed by an intravesical wash with 75 mbL of 0.1 % DDM. The paticnt then
receive infravesical instillation of 100 mL of 0.1 % DDM, which is retained in the bladder for 12 -
15 mimates and subsequently rinsed with 100 mL of saline. If a patient is unable to tolerate at least 5
minutes of DDM pretreatment, further treatment with CG0070 and CTLA-4 inhibitor should be
discontinued for that treatment. If the intravesical infusion of C(G0O070 is delayed for more than two
hours after DDM pretreatment, the patient will not receive CGOO70 and must be rescheduled for
DDM and CGO070 reatment no sooner than 2 days later. If treatment is delayed for more than 2
wecks, patients must continue to mecet cligibility criteria prior to retreatment. Following
pretreatment with DDM, each patient receives a single intravesical instillation via catheter (e.g.,
Rusch 173430 Foley Catheter & BARD LUBRI-SIL Foley Catheter #70516510) of 100 mL of
CGO070 at a concentration of 1.0 x 10™° vp/maL with a 45 to 50 minute dwell time. Treatment must
occur at least 14 days following any prior bladder biopsy. Patients who experience bleeding during
catheter insertion {(traumatic catheterization) should not be treated with CG0070. While CGO070 is
held in the bladder, the paticnt should be repositioned from left side to right side and also should lic
upon the back and the abdomen to maximize bladder surface exposure to CGO070. The patient
position 18 changed every 10-12 minutes for a total of 45 1o 50 minutes. CGO070 is then be drained
through the catheter into a disposal bag. As soon as the CGO(70 solution has been drained from the
bladder, the CTLA-4 inhibitor (for example, Ipilimurmab, such as YERVOY®) at the appropriate
dosage {e.g., Dose Level | of Phase [ study does not include any CTLA-4) is diluted into 100 mi of
normal saline, and is instilled mnto the bladder. After instillation, urethral catheter is then withdrawn
and patient is asked to hold for another 45 min to 1 hour (or as long as possible) before emptying by
urination.

[0445] After the 6-week treatment course in the Phase 1l portion of the study, each patient
receives a cystectomy. Cystectomy is performed 10 o 14 days (e.g., about Day 40) after the last
intravesical treatment or as soon as any treatment related toxicity has subsided and medical

condition is suitable for surgery. After the cystectomy, tumor specimen is obtained from the patient
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and assessed in a pathology lab, and laboratory evaluation is performed to determine if the patient
has responded to the treatment. This assessment includes pathological and momunological
assessments of the resected tumor for: (1) tumor stage and grade, if present; (2) tumor
immunological parameters, such as Treg, CD4, CD8 and other T cell subsets; (3} tumor PB-L1
cxpression status by immunohistochemistry methods; (4) lvmph node involvement; (5) macroscopic
photo comparison between pre- and post-treatment. Hach patient is evaluated at months 3, 6, 12,
18, and 24 (plus or minus 2 weeks) from the date of cystectomy to monitor long-term response and
toxicity of CGO070, discase recurrence or progression, and subsequent therapics and response.
After 2 vears, patients arc contacted once a vear for assessment of long-term toxicities related to
gene therapy (such as new malignancies, autoimmune disease, neurologic and hematologic
disorders, etc.), and survival for five years after the first intravesical CGOO70 therapy. Patients are
followed for up 10 5 years in total post treatment with CGOG70, or according to current FDA
guidelines and the current standard of care.

{0446] Primary outcome measures of the study are determined as follows. Patients are followed
throughout and upon corapletion of the study for assessment of AE, SAE, and SUSAR to determine
safety and tolerability of the treatment. Additionally, at cystectomy, efficacy of the treatment is
assessed by determinung the rate of change in PD-L1 and PD-1 status, which is defined as the
difference in proportions of patients that are PDL1 or PD1 positive before and after intervention for
at least three or more completed intravesical instillations.

[0447] Secondary outcome measures of the study are determined as follows. At cystectomy,
Pathological Complete Response Proportion at Cystectomy for each T stage (pQ proportion) is
assessed by determining the proportion of patients with a pathological complete tumor response at
the primary tumor site after intervention at cystectorny stratified further by T staging and for the
whole group of patients. Also determined at the time of cystectomy are Pathological Down Staging
Proportion at Cystectomy, defined as the proportion of patients with a downgrade of tumor stage or
grade at the primary tumor site after intervention at cystectomy; and Organ Confined Disease
Proportion at Cystectomy, defined as the proportion of patients with no positive lymph nodes found
at cystectomy. Up to 2 years after the cystectomy, patients are followed to determine 2-year
Discase Free Survival, defined as the number of months from the date of cystectomy to the carlier
of discase recurrence or death (whatever the cause); and 2-year Progression Free Survival for
patienis with residual discase after cystectomy, defined as the number of months tfrom the date of

cystectomy to the carlier of disease progression or death {whatever the cause). Up to five years after
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the cystectomy, patients are followed to determine Overall Survival, defined as the number of

months from the date of cystectomy to the date of death (whatever the cause).

[0448] Additionally, exploratory outcome measures to be assessed during the course of the study

include, but arc not limited to, changes in immune functions within the primary tumor site including

assessment of changes in Treg (CD4+CD25+Foxp3+), CD4, CDE, CD4RO45 and CD4ICOShigh
cte. before and after intervention; macroscopic changes in the primary tumor site by photographs

taken before and after intervention; systemic absolute Iymphocyte counts; and systemic cytokine

patterns in the paticnts.

{0449} Patients must meet all of the following conditions to be cligible for the study:

i. 18 years of age or older;

2. Pathologically diagnosed transitional cell (wrothelial)y bladder cancer patients; where radical
cystectomy with curative intent is indicated for nwscle invasive discase (i.e., American Joint
Comnitice on Cancer {AJCC) stage T2-4a, Ny i, MO). Patents must be able (o enter into the
study within five weeks of their most recent diagnostic procedure, which is usually a diagnostic
hiopsy, a transurethral resection of bladder tumor (TURBT) procedure or other diagnostic

scanning such as CT, MRI{ and PET procedures;
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Histopathologically confirmed, transitional cell (urothelial) carcinoma. Urothelial tumors with

mixed histology (but with <50% variant) are eligible;

4. Inecligible to receive neo-adjuvant chemotherapy due to a medical condition that can be
confirmed by the investigator. (For example, renal impatrment can be based on a calculated
creatinine clearance of about <60ml/min OR hearing {oss > 23 dB by audiometry, averaged at 3
contiguous test frequencies in at feast 1 car; or other significant cardio dysfunction, vascular
disease or chronic obstructive pulmonary disease etc.), or refuses to receive neo-adjuvant
chemotherapy after a specific informed consent that addresses the increased nisks of both
recurrence and morbidity without neo-adjuvant chemotherapy;

5. Have an Eastern Cooperative Oncology Group (ECOG) performance status <2;

6. Not pregnant or lactating ;

7. Agree to study informed consent and HIPAA authorization for release of personal health
information;

§. Adequate baseline CBC and hepatic function, as defined as:

a. WB{>3000 cells/mm3, ANC>1,000 cells/mm3, hemoglobin >9 g/dL, and platelet count
>80,000/mm3 ;

b, Bilirubin, AST and ALT less than 2.5x Upper Limit of Normal;
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¢. Adequate coagulation with acceptable PT/INR, PTT, and fibrinogen (less than 1.5 of Upper
Limit of Normal or according to institutional specifications);

d. Absolute lymphocyte count > 80¢G/ul..

{6450] Patients who meet any of the following exclusion criteria are excluded from the study:

1. History of anaphylactic reaction following exposure to humanized or human therapeutic
monoclonal antibodies, hypersensitivity to GM-CSF, clinically meaningtul allergic reactions or
any known hypersensitivity or prior reaction to any of the formulation excipients in the smdy
drugs;

2. Known infection with HIV, HBV or HCV;

3. Anticipated use of chemotherapy or radiotherapy not specified in the study protocol while on
study;

4. Any underlying medical condition that, in the Investigator's opinion, will make the
administration of study drugs hazardous to the patient, would obscure the interpretation of

adverse events, or surgical resection;

LA

Systemic treatment on any investigational clinical trial within 28 days prior to registration;
6. Concurrent treatment with other immunosappressive or immune-modulatory agents, including

.

any systemic steroid {exception: inhaled or topically applied steroids, and acute and chromic
standard dose NSAIDs, are permitted}. Use of a short course (1.e., < 1 day) of a glucocorticoid is
acceptable to prevent a reaction to the IV contrast used for CT scans;

7. Immunosappressive therapy, including: cyclosporine, antithymocyte globulin, or tacrobmus

within 3 months of study entry;

oo

History of stage HI or greater cancer, excluding urothelial cancer. Basal or squamous cell skin

cancers must have been adequately treated and the subject must be disease-free at the time of

registration. Patients with a history of stage T or I cancer must have been adequately treated and

have been discase-free for = 2 years at the time of regisration’

4. Concomitant active autoiramune disease {(e.g., rheumatoid arthritis, multiple sclerosis,
autoimmune thyroid disease, uveitis);

10. Progressive or current viral or bacterial infection. All infections must be resolved and the

satient must remain afebrile for seven days without antibiotics prior to being placed on study.
~
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Example 5: A Phase VI Clinical Study of Intratomoral Administration of CGH070 in
Combination with Intratumoral Administration of a CTLA-4 Inhibitor and Intravenous
Administration of a PI)-L.1 inhibitor for Patients with Refractory Injectable Solid Tumors
{6451} This example describes a Phase VI clinical study of CGOG70 in combination with a
CUTLA-4 inhibitor (such as an anti-CTLA-4 monoclonal antibody or blocker) and a PD-1.1 inhibitor
(such as an anti-PD-L.1 antagonist antibody) for patients with refractory injectable solid tumors.
This study is a multi-cenier, single-arm, open-label, interventional study aimed at evaloating the
safety and cfficacy of the combination therapy comprising intratumoral administration of CGOG7(0,
intratumoral administration of a CTLA-4 inhibitor, and intravenous administration of a PD-L1
inhibitor in patients with solid tumor, including cutaneous or visceral lesions, such as head and neck
squamous ccll cancer, breast cancer, colorectal cancer, pancreatic adenocarcinoma, ovarian cancer,
non-small cell lung cancer, prostate cancer, and melanoma. The CGOO70 administration can include
a pretreatment with a transducer, such as DDM.

{8452} In Phase I, cach subject is administered a combination of CGOO70 (e.g., with DDM
pretreatraent) and the CTLA-4 ihibitor via intratumoral injections weekly (e.g., on Day 1 of each
week) for a 6 weeks. Additionally, the subject is administered intravenously a PD-L1 inhibitor
{such as atezolizumab) about once every two weeks (o about once every three weeks starting in
wecek 1 at one of three dose levels for 6 weeks. Dose escalation procedure is as described in
Example 1. Once the MTD or MFD has been reached, the patients receive repeated 6-week
freatment course at 3 month after the first injection and subsequent courses every 3 months until
complete response, disappearance of all injectable tumors, confirmed disease progression or
intolerance of study treatment, whichever occurs first. Patients who are in the dose escalation phase
of the study can be enrolled in the repeat MTD or MEFD courses study after a period of three months
from the last intervention with full successful enrollment evaluation.

[0453] A suitable dosage of intratumoral injection of CGOOT0 (e.g., with DDM) is about 5 x 10'
vp. 1% 10" vp, 5 x 10" vp, or 1 x 10 vp weekly for four weeks. For example, the virus CGO070 is
reconstituted in 0.1% of DDM in saline. The total volume of each dose is 2 mL. The concentration
ot the CGO070 solution is about 2.5 lﬁj'ovp/ml for the lowest dose and about 5 x 10! vp/mi for
the highest dosc. If the patient has a single lesion, which must be greater than 2 cm, the total
volume of the CGOOT0 solution 1s injected into the lesion. If there are two or more lesions, the
maximum injection volume based on the lesion size as shown in Table 2 is followed. Any
remaining volume is injected into the largest lesion, if the largest lesion is at least 2 cm. If the

largest lesion is less than 2 e, then the remaining volume is divided between the two larger
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lesions. The maximum number of lesions injected is 3. The total dose is given regardless the total
number and size of the lesions.

{0454} A suitable dosage of intratumoral injection of the CTLA-4 inhibitor {e.g., Iptlimumab) is
about 6 mg to about 18 mg, weekly for six weeks. Immediately after cach CGG070 injection, the
CUTLA-4 inhibitor is administered. The total volume at cach dose level, and the maximum ingection
volumes based on lesion sizes for more than two injected lesions arve listed in Table 3 below. The
maximum number of injected lesions is 3, and the total dose of the CTLA-4 inhibitor is given
regardless the total number and size of the lesions. Any remaining volume of the CTLA-4 inhibitor
is administered subcutancously around the injected lesion(s). In case lesions completely resolved
prior to the last planned treatment, both CGO070 and the CTLA-4 inhibitor (e.g., Ipilimumab) can
bie administered to a previousky un-injected lesion. If all lesions are resolved before the end of the
freatment course, the CTLA-4 inhibitor (e.g., Ipilimmumab) alone can be injected in the subcutancous
area at or around the former lestion.

18455} A suitable dosage of the intravenous PD-L1 inhibitor (e.g., atezolizumab) is about 1
mg/kg to about 20 mg/kg (such as about 730 mg to about 1200 mg) at a frequency of about once
every two weeks to about once every three wecks, starting from week 1.

18456] Dose escalation procedure is as described in Example 1, and MTD/MFEFD is designated as
the study dose, which is used in Phase IL

{6437} For Phase II of the study, the cohort of patients first receive a once weekly intratumoral
injection of the combination of CGO070 (e.g., with DDM) and the CTLA-4 inhibitor {e.g.,
Ipilimumab), and intravenous fusion of the PD-L1 inhibitor {¢.g., atezolizumab) about once every
two weeks to about once every three weeks starting from week 1 at the study dose determined in
Phase 1 for six weeks. Afterwards, the patients receive repeated 6-week treatment course at 3
month after the first injection and subsequent courses every 3 months until complete response,
disappearance of all injectable tumors, confirmed discase progression or intolerance of study
freatment, whichever occurs first. Patients who are in the dose escalation phase of Phase | can be
cnrolted in the Phase I study as long as there s a rest period of at least six weeks from the fast
dose. For each administration, GCOG70 is first injected to the lesions, followed by the CTLA-4
inhibitor (e.g.. Ipilimumab), followed by intravenous infusion of the PD-L1 inhibitor (e.g.,
atezolizamab).

{6458} There are two primary cutcome measures for this study: (1) safety and tolerability; and (2}
cfficacy. Efficacy is assessed by confirmed objective response rate (ORR) of the treatment. The

sccondary outcome measures of this study are as follows. Safety secondary oufcomes are assessed
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from the beginning of cach phase until 24 months following enrollment of the last subject at cach

phase. Safety secondary outcome measures include incidence of all Adverse Events {AEs), grade 3

or greater AHs, events requiring discontinuation of study drug(s), local effects on tumor, clinically

significant laboratory changes and clinically significant changes in vital signs. The efficacy
sccondary outcomes are assessed from the beginning of each stage until 24 months following
cnrollment of the last subject at each stage. Efficacy secondary outcome measures include Best

Overall Response Rate (BOR), Discase Control Rate (DCR), Durable Response Rate (DRR),

Duration of Response (DOR), Time to Response (TTR), Progression Free Survival (PES), Overall

Survival Rate (08}, 1 year and 2 year Survival Rate.

{6459} Eligibility of patients of both genders for the study is determined based on the following

inclusion criteria;

1. Patients must have histologically confirmed solid tumors that have failed standard therapics
{surgery, chemotherapy, radiotherapy, or endoerine therapy) and for which no curative options
exist, including, but not limited to: squamous cell carcinoma of the head and neck, squamous
cell carcinoma of the skin, carcinoma of the breast, malignant melanoma, colorectal cancer,
pancreatic adenocarcinoma, ovarian cancer, non-small cell lung cancer and prostate cancer;

2. Patients may have had any kind and number of prior cancer therapies;

Patients must have measurable lesions that are cvaluable by the RECIST method,;

4. The tumor mass to be treated must be adequate for injections (i.c., more than 2 cm away from
major vascular structures) and measurement by RECIST;

5. Patients must be > 18 years of age;

6. Paticnts must have a life expectancy of > 12 weeks;

7. Patients must have an Eastern Cooperative Oncology Group (ECOG) performance status of (, 1,
or2;

&. Patients roust have adequaie hepatic function, as defined as:

a. Total bilirubin levels < 1.5 x upper lunit of normal (ULN); and
b, AST/ALT levels <2.5 x ULN, or €5 x ULN if liver metastases are present;
9. Patients must have adequate renal function as defined as serum creatinine < 1.5 x ULN or

creatinine cleavance {calculated) > 60 mb/min/1.73m2 for patients with creatinine > 1.5 x ULN;
10. Patients must have adequate bone marrow function, as defined as:

a. Absolute neutrophil count > 1,200/ul; and
b. Platelet count > 80,000/l
11. Patients must have no known bleeding diathesis or coagulopathy that would make infratumoral

injection or biopsy unsafe;
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14.

Men and women of childbearing potential must agree (0 use adequate contraception prior to

study entry and for up to six months;

. Females of childbearing potential must have a negative urine or serum pregnancy test within

one week prior to start of treatment; and

Patients must be able to understand and willing to sign a written informed consent document.

[0460] The following patients are excluded from the study:

i.

LA

-

Al

,

he

10,

it

Patents receiving chemotherapy, immunotherapy or radiotherapy within 4 weeks prior o
screening, or adverse events > Grade 1, except alopecia, resulting from agents administered
more than 4 weeks prior 1o screening;

Patients with a history of significant tumor bleeding, or coagulation or bleeding disorders;
Patients with target tumors that could potentially invade a major vascular structure(s) {e.g.,
innominate artery, carotid artery), based on unequivocal imaging findings, as determined by a
radiologist;

Paticnts with Grade > 1 pre-existing neurologic abnormalitics (CTCAE version 4.0);

Paticnts who have been hospitalized for emergent conditions requiring inpatient evaluation,
treatmment or procedure during the 30 days prior to entry on study. In addition, emergent
conditions requiring inpatient evaluation, treatinent or procedure must have resolved or be
medically stable and not severe for 30 days prior to entry on study;

Patients with clinically evident Human Immunodeficiency Virus (HIV), Hepatitis B Virus
{(HBV), Hepatitis € virus {(HCV), or Epstein-Bar virss (EBV) infection. Patients are tested for
HIV during pre-treatment screening

Paticnts receiving steroids or immunosuppressive agents, ¢.g., for theumatoid arthritis;
Paticnts who have concurrent use of any other investigational agents;

Patients with presence or history of central nervous system metastasis;

Pregnant or breastfeeding women or women desiring to become pregnant within the timeframe
of the study;

Patents with uncontroled inter-current illness including, but not limited to, ongoing or active
infection, symptomatic congestive heart failure, unstable angina pectoris, cardiac arrhythiia, or

psychiatric ilness/social sitmations that would limit compliance with study requirements.

165



WO 2017/156349 PCT/US2017/021694

CLAIMS

What is claimed is:

1. A method of teating a solid or lymphatic twmnor in an individual, comprising: a} locally
administering to the site of the tumor an effective amount of an oncolytic virus; and b) systemically
administering an effective amount of an immunomoduolator, wherein the oncolytic virus comprises a
viral vector comprising a tumor cell-specific promoter operably Hnked to a viral gene cssential for

replication of the virus, and a heterologous gene encoding an immune-related molecule.

2. The method of claim 1, wherein the oncolytic virus preferentially replicates in a cancer cell.
3. The method of claim 2, wherein the cancer cell is defective in the Rb pathway.

4. The method of claim 3, wherein the tumor-specific promoter is an E2F-1 promoter.

5. The method of any onc of claims 1-4, wherein the immune-related molecule is selected from

the group consisting of GM-CSF, [L-2, IL-12, interferon, CCL4, CCL1S, CCL2L, CXCL13, TLR],
TLR2, TLR3, TLR4, TLRS, TLR6, TLR7, TLRE, TLRY, TLR10, RIG-I, MDAS, LGP2, and LTap.

6. The method of any one of claims 1-5, wherein the heterologous gene is operably linked to a

viral promoter.

7. The method of any one of claims 1-6, wherein the oncolytic virus is selected from the group
consisting of adenovirus, herpes simplex viras, vaccinia virus, mumps virus, Newcastle disease
virus, polio virgs, measles virus, Seneca valley virgs, coxsackie virus, reo virus, vesicular stomantis
virus, maraba and rhabdovirus, and parvovirus.

8. The method of claim 7, wherein the oncolytic virus is an oncolytic adenovirus.

9, The method of clairm &, wherein the viral gene essential for replication of the virus is
selected from the group consisting of E1A, E1B, and E4.

10. The method of any one of claim 1-9, wherein the oncolytic virus is an adenovirus serotype
5, wherein the endogenous Ela promoter of a native adenovirus is replaced by the human E2F-1
promoter, and the endogenous B3 19kD coding region of the native adenovirus is replaced by a

nucleic acid encoding human GM-CSF.

it The mmethod of claim 10, wherein the oncolytic vitus is CGO070.
i2. The method of any one of claims 1-11, wherein the oncolytic virus is administered at a dose

of about 1 x 10% to about Tx 10 viral particies.
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i3 The method of any one of claims 1-12, wherein the oncolytic virus is administered weekly.
i4. The method of any one of claims 1-13, wherein the oncolytic virus is administered for about
1 week to about 6 weeks.

15. The method of any one of clairms 1-14, wherein the oncolytic virus is administered divectly
into the tamor.

6. The method of any one of claims 1-14, wherein the oncolytic virus is administered to the

tissue having the tumor.

17. The method of any onc of claims 1-16, wherein the immunomodulator is administered
intravenously.
i8. The method of any onc of claims 1-17, wherein the oncolytic virus and the

omunomodulator are administered sequentially.
19. The method of any one of claims 1-17, wherein the oncelytic virus and the
immunomodulator are administered simultancously.

20 The method of any one of claims 1-19, wherein the immunomodulator is 2 modulator of an
tmmune checkpoint molecule selected from the group consisting of CTLA-4, PD-1, PD-L1, PD-1.2,
TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thereof.

21. The method of any onc of claims 1-19, whercin the immunomodulator is an immunc-
stimulating agent.

22, The method of claim 21, wherein the immune-stimulating agent is an activator of a molecule

selected from the group consisting of 0X40, 4-18BB and CD40.

23. The method of any one of claims 1-22. further comprising locally administering to the site

of the twor a second inwaunomodulator,
24, The method of claim 23, further comprising admunistering a third immunomodulator.

25. The method of any one of claims 1-24, further comprising locally admunistering to the site
of the tumor a pretreatment composition prior to the administration of the oncolytic virus.

26. The method of claim 25, wherein the pretreatment composition comprises a transduction
enhancing agent.

27. The method of any one of claims 1-26, wherein the individual is subject to a prior therapy

prior to the administration of the oncolytic virus and the immunomodulator.
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28. The method of claim 27, wherein the prior therapy is radiation therapy.

29. The method of claim 27, wherein the prior therapy comprises administration of a therapeutic
agent.

30. The method of claim 29, wherein the therapeutic agent is an agent that increases the level of

cytokines involved an immunogenc pathway.

31, The mmethod of claim 29, wherein the therapeutic agent is an agent that causes dysfanction or
darnage to a structural component of a tumor.

32 The mcthod of any onc of claims 29-31, wherein the therapeutic agent is sclected from the
group consisting of an anti-VEGF antibody, a hyaluronidase, CCL21, and N-dodecyl-f-maltoside.
33. The method of any one of claims 27-32, wherein the prior therapy is provided at a dose that
is insufficient to treat the twmor.

34. The method of any one of claims 1-33, further comprising locally administering to the site

ot the tumor an effective amount of inactivated tumor cells.

35. The mmethod of any one of claims 1-34, wherein the solid or lymphatic tumor is bladder
cancer

36. The method of claim 35, wherein the oncolytic virus is administered intravesically.

37. The method of any one of claims 1-36, wherein the individual has high expression of one or

more biomarkers selected from PD-1, PD-L1, and PD-12 in the tumor.

38. The method of any one of claims 1-37, wherein the individual has bigh expression of one or
more biomarkers selected from CD8G, CDE3, CD86, and HLA-Class I antigens in tumor-derived
mature dendritic cells.

39, The method of any one of clairns 1-38, wherein the individual has high expression of one or
roore biomarkers selected from the group consisting of CXCLY, CXCL10, CXCL1T, CCR7Y, CCLS,
CCLS, SOD2, MT2A, OASL, GBP1, HES4, MTIB, MTIE, MTIG, MTIH, GADD4SA, LAMP3
and miR-153.

40. A Kit for treating a solid or lymphatic tumor in an individual, comprising: a) an oncolytic
virus, b} an immunomodulator, and ¢) a device for locally administering the oncolytic virus to a site
of tumor, whercin the oncolytic virus comprises a viral vector comprising a tumor cell-specific

promoter operably Huked o a viral gene essential for replication of the virus, and a heterologous
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gene encoding an immune-related molecule, and wherein the immunomodulator is formulated for

systernic administration.
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