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(57) Abstract: The present invention provides methods for treating an individual having solid or lymphatic tumor comprising local
administration to the site of the tumor an infectious agent an immunomodulator (including a combination of immunomodulators).
The methods may further comprise local administration to the site of the tumor inactivated tumor cells. Also provided are composi-
tions and kits for the cancer therapy methods.
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METHODS OF TREATING SOLID OR LYMPHATIC TUMORS BY COMBINATION
THERAPY

CROSS REFERENCE TO RELATED APPLICATIONS

16001} This application claims priority benefit of U.S. Provisional Patent Application No.
62/243,512 filed on October 19, 2015, the contents of which are incorporated herein by

reference in thewr entirety.

SUBMISSION OF SEQUENCE LISTING ON ASCII TEXT FILE
18002] 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:

7444420001408EGQLIST txt, date recorded: October 14, 2016, size: 3 KB).

FIELD OF THE INVENTION
{6003} The present invention relates to local administration of a combination of an infectious

agent and one or more immunomodulators for cancer immunotherapy.

BACKGROUND OF THE INVENTION

18004] The human immune system of innate and adaptive immunity is an extremely
complex systern which has not yet been successfully 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 likelihood, the ditferent aspects of the human
immune system are not designed specifically for that purpose, meaning to kill cells that are
constdered as “self”. Even after extensive removal of the primary tumor it 1s 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 tumor
stem cells that have not been 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.
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{0005] 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 roononuclear 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-CTL A~4 monoclonal antibody, which was shown to produce a profoundly enhancing
effect in T effector cell generation. An oncolytic virus CGO070 has also been shown to trigger a
long-term complete response among bladder cancer patients after one series of six weekly
intravesical treatments {see Burke JM, et al. Journal of Urology Dec, 188 (6} 2391-7, 2012}
{06006] Current cancer immunotherapy methods face various fundamental challenges. For
example, normally tumor-specific immune T lvmphoeyies in cancer patients, even when they are
present, only occur at low frequency systemically. The likely reason is that the antigenicity and
specific immunogenicity of common cancers’ tumor antigens are generally weak, as well as the
presence of an overwhelming amount of suppressor activities through cytokines and regulatory
cells, such as Treg, tumor associated macrophages, ete. Additionally, the older concepts of using
nonspecific components to boost immune response against specific components were found to
have little success, as the ability for a human body to generate very specific immunological
responses against its own cells is limited by nature. After ali, most cancer cells are not
immunogenic enough to be different from normal cells. Such an immune response derived from
non-specific immunological components, even if generated, will also be short-lived.

{6007] For at least the reasons discussed above, in vitro and pre-formulated therapeutic
cancer vaccines using available tumor antigens and adjuvants have been tried for decades
without much success. There is a clear need for cancer immunotherapy methods with improved
efficacy.

[0008] The disclosures of all publications, patents, patent applications and published patent

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

BRIEF SUMMARY OF THE INVENTION

18009] The present application provides methods, compositions {including pharmaceutical
compositions) and kits for treating a solid or lymphatic tumor in an individual comprising local
administration to the site of the tumor an infectious agent and an immunomodulator (including
combination of immunomodulators). The methods, compositions, and kits may further comprise
inactivated tumor cells or uses thereof. Local administration of the therapeutic components (e.g.,
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an infectious agent, immunomodulator(s), and inactivated tumor cells) to the site of the tumor is
a key requirement of this invention.

{06010} Without being bound by any theory or hypothesis, the present invention is based in
part on an “at” tumeor site concept for delivering therapeutic components and eliciting immune
response, which can be used to overcome the presumably insurmountable obstacles in treating
solid or resistant lymphatic tumors. According to the “at” tumor site concept, the therapeutic
components are delivered “at” tumor site, at the right effective amounts, at the right timing, and
in the right sequences. The effective amounts, timing, and sequences of the therapeutic
components are each independently adjustable based on the specific condition of the tumor. For
example, administration of a combination of an infectious agent, immunomodulators and
optionally inactivated tumor cells using the “at” tumor site concept can give rise to the right
amount of immune-related molecules {such as GM-CSF) secreted from the infectious agent,
from the individual’s own bodily reactions, and/or from the optionally administered hive tumor
cells, leading to a release of tolerance breaking antigens (TBAs), which contribute to the
immune signal confirmations (such as the 1, 2, 3 signals of CD4 and CDS T cells) and
generation of the effector cells, also “at” the tumor sites. Thereby, a “whole” specific cancer
immunotherapy response having strong and durable effects is believed to happen right “at” the
turmor site.

i8011] Without being bound by any theory or hypothesis, it is believed that the release of the
previously unknown tumor-specific or selective tolerance breaking antigens (TBA) by the real
time infectious process at tumor sites may play a critical role in this process, as these antigens
can only be released at the exact time and site of cell death. The TBAs may consist of antigens
derived from tumors or even from structures vital to tumors {such as stromal cells), and the
TBAs may not be previously transcribed by the AIRE (autoimmune regulator genes in the
thymus) gene. In addition, the release of TBAs is believed to be a transient phenomenon that
must be captured at the tumor site.

{6012} Under the “at” tumor site concept framework, it 15 additionally believed that use of
the immunomodulators, such as immune checkpoint inhibitors and immune-stimulating agents,
can be of immense help to provide synergistic effects with the use of an infectious agent and the
mactivated tumor cells right “at” the tumor sites. Depending on the dose, route of administration,
and other pharmacokinetic and pharmacodynamic factors, immunomodulators can exert

o
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concept in this invention requires the immunomodulators to be admimstered with an adjustable
dose and schedule, rather than, for example, being expressed at a fixed dosage from a transgene.
For example, an increasing dose of IV adnunistration of the anti-CTLA~4 antagonist antibody 13
associated with a systemic increase of immune suppressor cells, such as Treg. Patients can only
derive benefits in local tumor sites and the draining lymph nodes, such as an increase of the
CD8/CD4 ratio and upregulation of IL12 and IFNvy etc, at a high enough systemic level of the
anti-CTL A-4 antibody, which is associated with significant immune related adverse events and
exacerbation of auto-immune conditions, including irreversible and fatal events. By contrast, in
the present invention, the immunomodulators, such as anti-CTLA-4 antibody, are administered
“at” turnor sites so that the “whole” specific cancer immunotherapy response is happening right
“at” the tumor sites, including specific cancer cell death “live” mixture and release of TBAs
(less normal cell death to confuse the system), “real time” maturation and nugration of antigen
presenting cells and immune cells, confirmation of immune signals via the immunomodulators
(e.g., co-stimulating factors, antagonists of inhibitory checkpoint molecules, and agonists in
immune cells activation, functions, survival, expansion and memory). All of the immune events
described above are happening right at the tumor site, which 1s in contrast with the traditional
view of the field that relies exclusively on the central or systematic immune response via the
secondary lymphotd organs to eradicate tumor cells.

{0013] The “at” tumor site concept 1s further supported by unpublished results from our
previous clinical trials of CGC070, which showed constant release of IL6 and not any other
cytokine during the course of the treatruent. Without being bound by any theory or hypothesis, it
is believed that 1.6, in combination with TGFp, shifts Treg and other CD4 cells towards
commitment to the Th17 immune pathway. If such shift happens at the right instant of cancer
cell death and activation of antigen presenting and immune cells, the Th1 pathway will be
confirmed on an auto-immune basis, which is required for the effector T cells to destroy the so-
called “self” cancer cells. Otherwise, cancer cells are eastly “tolerated” by the effector T cells,
when the Thi pathway is only temporarily conferred without the release of 1L0 and commitment
to the Th17 pathway. As the expression of IL6 and the shift to the Th17 pathway were observed
only at the tumor sites, such results further confirm the importance of an “at” tumor site therapy.
{0014} Thus, one aspect of the present application provides a method of treating a sohd or
lvmphatic tumor in an individual (e.g., a human individual}, comprising: a} locally administering
to the site of the tumor an effective amount of an infectious agent; and b) locally administering
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to the site of the tumor an effective amount of an immunomodulator (including combination of
immunomodulators). In some embodiments, there is provided a method of inhibiting metastasis
of'a sohd or lymphatic tumor 1o an individual (¢.g., a human individual), comprising: a) locally
administering to the site of the tumor an effective amount of an infectious agent; and b) locally
administering to the site of the tumor an effective amount of an immunomodulator (including
combination of immunomodulators).

{001 5] In some embodiments according to any one of the methods provided above, the
infectious agent is a virus, including a non-oncolytic virus, or an oncolytic virus, such as a virus
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 infectious agent is a bacterium, such as Bacillus Calmette-Guerin (BC(),
Mycobacterial cell wall-DNA complex ("MCNA”}, or Listeria monocytogene.

{6016} In some embodiments according to any one of the methods provided above, the
infectious agent is an oncolytic virus. In some embodiments, the oncolytic virus is an oncolytic
adenovirus. In some embodirnents, the oncolytic virus preferentially replicates in a cancer cell.
In some embodiments, 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. In some
embodiments, the tumor-specific promoter is an E2F-1 promoter. In some embodiments, the
tumor-specific promoter is a human E2F-1 promoter. In some embodiments, the E2F-1 promoter
comprises 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, 1B, and
E4.

10017} In some embodiments according to any one of the methods provided above, the
infectious agent and/or the immunomodulator 1s administered directly into the tumor. 1o some
embodiments, the infectious agent is administered directly into the tumor. In some embodiments,
the immunomodulator 13 administered directly into the tumor.

{6018] In some embodiments according to any one of the methods provided above, the
infectious agent and/or the immunomodulator 1s administered to the tissue having the tumor. In
some embodiments, the infectious agent is administered to the tissue having the tumor. In some

embodiments, the immunomodulator 1s adnunistered to the tissue having the tumor.
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{0019} In some embodiments according to any one of the methods provided above, the
infectious agent and the immunomodulator are administered sequentially. In some embodiments,
the infectious agent is administered prior to the administration of the immunomodulator. In some
embodiments, the infectious agent is administered afier the administration of the
immunomodulator.
1802¢] In some embodiments according to any one of the methods provided above, the
infectious agent and the immunomodulator are administered simultanecusly. In some
embodiments, the infectious agent and the imnunomodulator are administered in the same
composition,
{0021} In some embodiments according to any one of the methods provided above, the
immunomodulator 15 a modulator of an immune 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
thereof. In some embodiments, the immunomodulator is an inhibitor of CTL A-4, such as an anti-
CTLA-4 antibody {e.g., Ipitliroumab). In some embodiments, the anti-CTLA-4 antibody 13
selected from the group consisting of Ipilimumab, Tremilimumab, and a single chain anti-
CTLA-4 antibody. In some embodiments, the inhibitor of CTLA-4 is an engineered lipocalin
protein spectfically recognizing CTLA-4, such as an anticalin molecule that specifically binds to
CTLA-4
18022] In some embodiments according to any one of the methods provided above, the
immunomodulator 1s an immune-stirulating agent (such as an agonist of an immune-stimulating
molecule). In some embodiments, the immune-stimulating agent is an activator of OX40, 4-18B
or CD40. In some embodiments, the immune-stimulating agent is a stimulating agent of CD40,
such as an agonist antibody of CD40.
{0023] In some embodiments according to any one of the methods provided above, the
method further comprises locally administering to the site of the tumor an immune-related
molecule (such as cytokine, chemokine, or a PRRago {(i.e., pathogen recognition receptor
agonist)). In some embodiments, the immune-related mwolecule 15 selected fror the group
consisting of GM-CSF, 1L-2, 1L-12, interferon (such as Type 1, Type 2 or Type 3 interferon,
e.g, interferon v}, CCL4, CCL19, CCL21, CXCL13, TLR1, TLR2, TLR3, TLR4, TLRS, TLR6,
TLR7, TLRE, TLRS, TLRI10, RIG-I, MDAS, LGP2, and ETaf. In some embodiments, the
immune-related molecule 1s administered separately from the infectious agent. In some
embodiments, the immune-related molecule is expressed by the infectious agent, wherein the

&
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infectious agent comprises a nucleic acid encoding the immune-related molecule. In some
embodiments, the immune-related molecule is selected from the group consisting of STING
(1.¢., stimulator of interferon genes) activators (such as CDN), PRRago (such as Cp(,
Imiquimod, or Poly 1.C), TLR stimulators (such as GS-9620, AED-1419, CYT-003-Qb(G10,
AVE-0675, or PF-7909), and RLR {i.e., Rig-I-like receptor) stimulators (such as RIG-I, MdaS,
or LGPZ stimulators).

[0024] In some embodiments according to any one of the methods provided above, the
infectious agent is a virus comprising a viral vector, and wherein the viral vector comprises the
rucleic acid encoding the immune-related molecule (such as cytokine or chemokine). In some
embodiments, the nucleic acid encoding the immune-related molecule is operably linked to a
viral promoter. In some embodiments, the virus is an adenovirus, and the viral promoter is an
E3 promoter. In some embodiments, the infectious agent is an adenovirus serotype 5, 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 human GM-CSF. In some embodiments,
the infectious agent is CGOOT0.

[0025] 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 pretreatment
composition prior to the administration of the infectious agent. In some embodiments, the
pretreatment composition comprises a transduction enhancing agent, such as N-Dodecyl-3-D-
maltoside (DDM).

{0026] In some embodiments according to any one of the methods provided above, the
individual (e.g., wholly or only at the site of the tumor) is subject to a prior therapy prior to the
administration of the infectious agent and the immunomodulator. In some embodiments, the
prior therapy is radiation therapy {(e.g., with or without chemotherapy). In some embodiments,
the prior therapy comprises administration of a therapeutic agent. In some embodiments, the
therapeutic agent is an agent that increases the level of cytokines involved an immunogenic
pathway. In some embodiments, the therapeutic agent is an agent that causes dysfunction or
damage to a structural component of a tumor. In some embodiments, the therapeutic agent is
selected from the group consisting of an anti-VEGF antibody, a hyaluronidase, CCL21, and N-
dodecyl-B-maltoside. In some embodiments, the prior therapy is provided at a dose that is

insufficient to eradicate the tumor cells.
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{6027} In some embodiments according to any one of the methods provided above, the
method further comprises locally administering to the site of the tumor an effective amount of
inactivated tumor cells. 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 tumor
cells are inactivated by irradiation.

[06028] In some embodiments according to any one of the methods provided above, the
infectious agent and the inactivated tumor cells are administered simultaneously. In some
embodiments, the infectious agent and the inactivated tumor cells are administered as a single
composition. In some embodiments, the infectious agent and the inactivated tumor cells are
adnuxed immediately prior to the adminstration.

{6029] In some embodiments according to any one of the methods provided above, the solid
or lymphatic tumor is bladder cancer (such as muscle invasive bladder cancer, or non-rmuscle
mvasive bladder cancer). In some embodiments, the infectious agent is administered
intravesically. In some embodiments, the immunomodulator is administered intravesically.
[0030] In some embodiments according to any one of the methods provided above, the
infectious agent and/or the immunomodulator is administered weekly.

{6031} In some embodiments according to any one of the methods provided above, the
individual has high expression of one or more biomarkers selected from PD-1, PD-L1, and PD-
L2 in the tumor {such as tumor cells or immuuve cells derived from the tumor). In some
embodiments, the individual has high expression of one or more biomarkers selected from
D80, CDE3, CD86, and HL A-Class Il antigens in tumor-derived mature dendritic cells. In
some embodiments, the individual has high expression of one or more biomarkers selected from
the group consisting of CXCLY, CXCL10, CXCL11, CCR7, CCLS5, CCLS, SOD2, MT2ZA,
OASL, GBPI, HES4, MTIB, MTIE, MTIG, MTIH, GADD45 A, LAMP3 and miR-155.

{6032] Anocther aspect of the present application provides a kit for treating a solid or
tymphatic tumor in an individual, comprising: a) an infectious agent, b} an immunomeodulator
(including combination of immunomeodulators}, and ¢) a device for locally administering the
infectious agent or immunomodulator to a site of tumor. In some embodiments, the infectious
agent 1s a virus, such as a non-oncolytic virus or an oncolytic virus. In some embodiments, the

infectious agent is an oncolytic adenovirus preferentially replicates in a cancer cell.
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{0033} In some embodiments according to any of the kits provided above, the
immunomodulator is a modulator of an immune checkpoint molecule selected from the group
consisting oft CTLA4, 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 CTLA-4, such as an anti-
CTLA-4 antibody {e.g., Ipitliroumab). In some embodiments, the anti-CTLA-4 antibody 13
selected from the group consisting of Ipilimumab, Tremilimumab, and a single chain anti-
CTLA-4 antibody. In some embodiments, the inhibitor of CTLA-4 is an engineered lipocalin
protein spectfically recognizing CTLA-4, such as an anticalin molecule that specifically binds to
CTLA-4

{0034} In some embodiments according to any of the kits provided above, the
immunomodulator 15 an immune-stimulating agent (such as an agonist of an immune-stinwlating
molecule). In some embodiments, the immune-stimulating agent is an activator of OX40, 4-1BB
or CD40. In some embodiments, the immune-stimulating agent is a stimulating agent of CD40,
such as an agonist antibody of CDD40.

18035] In some embodiments according to any of the kits provided above, the infectious
agent comprises a nucleic acid encoding an immune-related molecule (such as cytokine or
chemokine). In some embodiments, the immune-related molecule is selected from the group
consisting of GM-CSF, 1L-2, IL12, interferon (such as Type 1, Type 2 or Type 3 imnterferon, e.g.,
interferon y), CCL4, CCL19, CCL21, CXCL13, TLR1, TLR2, TLR3, TLR4, TLRS, TLRS,
TLR7, TLR8, TLRY, TLR10, RIG-I, MDAS, LGP2, and LTaf. In some embodiments, the
infectious agent is a virus comprising 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. In some
embodiments, the virus is an adenovirus, and the viral prowoter is an E3 promoter. [o some
embodiments, the infectious agent s an adenovirus serotype S, 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 human GM-CSF. In some embodiments, the infectious
agent 18 CG0070.

{6036} 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 STING activators

{such as CDN), PRRago (such as CpG, Imiquimeod, or Poly I:C), TLR stimulators (such as GS-
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9620, AED-1419, CYT-003-Qb(G10, AVE-067S, or PF-7909), and RLR stimulators (such as
RIG-1, Mda$5, or LGP2 stimulators).
{8037} fo some embodiments according to any of the Kits provided above, the kit further
comprises a pretreatment composition comprising a transduction enhancing agent. In some
embodiments, the transduction enhancing agent is N-Dodecyl-p-D-maltoside (DDM).
10038] In some embodiments according to any of the kits provided above, the kit further
comprises a plurality of inactivated tursor cells. In some embodiments, the kit further comprises
instructions for admixing the infectious agent and the inactivated tumor cells prior to the
administration. In some embodiments, the device for local administration is used for
simuttaneous administration of the plurality of inactivated tumor cells and the infectious agent.
10039] In some embodiments according to any of the kits provided above, the device for
local administration is for administrating the infectious agent and/or the immunomodulator
directly into the tumor. In some embodiments, the device for local administration is for
administering the infectious agent and/or the immunomodulator to the tissue having the tumor.
1804¢] Further provided in one aspect of the present application is a pharmaceutical
composition coraprising: a) an infectious agent, by an immunomodulator (including combination
of immunomodulators), and ¢} a pharmaceutically acceptable excipient suitable for locally
administering the composition to a site of tumor. In some embodiments, the pharmaceutically
acceptable excipient is a polymer, such as a hydrogel.
{0041} In some embodiments according to any of the pharmaceutical compositions provided
above, the infectious agent is a virus, such as a non-oncolytic virus, or an oncolytic virus. In
some embodiments, the infectious agent is an oncolytic adenovirus preferentially replicates in a
cancer cell.
10042] In some embodiments according to any of the pharmaceutical compositions provided
above, the immunomodulator is a modulator of an immune 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
figands thereof. In some embodiments, the imumunomodulator is an inhibitor of CTLA-4, such as
an anti-CTLA-4 antibody (e.g., Ipilimumab). In some embodiments, the anti-CTEL A-4 antibody
is selected from the group consisting of Iptlimumab, Trenulimumab, and a single chain anti-
CTLA-4 antibody. In some embodiments, the inhibitor of CTLA-4 is an engineered lipocalin
protein spectfically recognizing CTLA-4, such as an anticalin molecule that specitically binds to
CTLA-4.
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{0043} In some embodiments according to any of the pharmaceutical compositions provided
above, the immunomodulator is an immune-stimulating agent (such as an agonist of an immune-
stimulating molecule). In some embodiments, the immune-stirmulating agent is an activator of
(X40, 4-1BB or CD40. In some embodiments, the immune-stimulating agent is a stimulating
agent of CDA40, such as an agonist antibody of C340.
18044] In some embodiments according to any of the pharmaceutical compositions provided
above, the infectious agent comprises a nucleic acid encoding an immune-related molecule (such
as cytokine or chemokine). In some embodiments, the immune-related molecule is selected from
the group consisting of GM-CSF, IL-2, IL12, interferon (such as Type 1, Type 2 or Type 3
interferon, e.g., interferon v), CCL4, CCL19, CCL21, CXCL13, TLR1, TLR2, TLR3, TLRY,
TLRS, TLR6, TLR7, TLRS, TLRY, TLR10, RIG-I, MDAS, LGP2, and LTaf. In some
embodiments, the infectious agent is a virus comprising a viral vector, and wheregin 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.
In some embodiments, the virus 1s an adenovirus, and the viral promoter is an E3 promoter. In
some embodiments, the infectious agent is an adenovirus serotype 5, 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 human GM-CSF. In some embodiments, the infectious
agent 18 CG0070.
{0045] In some embodiments according to the pharmaceutical compositions provided above,
the pharmaceutical composition further comprises an immune-related molecule selected from
the group consisting of STING activators (such as CDN), PRRago (such as CpG, Imiquimod, or
Poly I:C), TLR stimulators {such as G8-9620, AED-1419, CYT-003-0QbG10, AVE-0675, or PF-
7909}, and RLR stimulators (such as RIG-I, Mda5, or LGP2 stimulators).
{0046} In some embodiments according to any of the pharmaceutical compositions provided
above, the pharmaceutical composition further comprises a pretreatment composition
comprising a transduction enhancing agent. In some embodiments, the transduction enhancing
agent 18 N-Dodecyl-B-D-maltoside (DDM).
{6047} In some embodiments according to any of the pharmaceutical compositions provided
above, the pharmaceutical compaosition further comprises a plurality of inactivated tumor cells.
In some embodiments, the plurality of inactivated tumor cells is autologous. In some
embodiments, the plurality of inactivated tumor cells is allogenic. In some embodiments, the
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plurality of inactivated tumor celis is from a tumor cell line. In some embodiments, the plurality
of inactivated tumor cells is inactivated by irradiation.

{0048] Also provided are use of any one of the infectious agents and any one of the
immunomodulators (including combination of immunomodulators) described herein for treating
solid or lymphatic cancer (such as for inhibiting tumor metastasis), and use of any one of the
infectious agents and any one the immunomeodulators (including combination of
immunomodulators) described herein for the manufacture ot a medicament for treating solid or
tymphatic cancer (such as for inhibiting tumor metastasis).

{0049] These and other aspects and advantages of the present invention will become
apparent from the subsequent detailed description and the appended claims. Histobe
understood that one, some, or all of the properties of the various embodiments described herein

may be combined to form other embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

{G050] FI1G. 1 18 a schematic diagram of CGO070 and wild type (wt) adenovirus type S.
CG0070 1s based on adenovirus serotype 5, but the endogenous Ela promoter and E3 19kD
coding region have been replaced by the human E2ZF-1 promoter and a cDNA coding region of
human GM-CSF, respectively.

16051} FIG. 2 shows animal groups and dosing schemes in the in vivo study of Example 9.
{6052] FIG. 3 1s a scatter diagram showing distribution of enumerated metastatic foci for
each animal group on day 23 in the in vivo study of Example 9. The horizontal line corresponds
to the mean value. Two-tailed statistical analyses were conducted at P = 0.05. Test results are
considered not significant (us) at P> 0.05, significant (symbolized by *} at 0.01 <P <0.05, very
significant (**} at 0.001 <P < 0.01, and extremely significant (***} at P <0.001.

{6053} FIG. 4 1s a box and whisker plot showing tumor volumes of each animal group on
day 19 in the in vivo study of Example 9. The box represents the 25" and 75" percentile of
observations, the line represents the median of observations, and the whisker represents extreme
observations.

{0054] FI1G. 5 1s a diagram showing dosing schedule of the in vivo study in Example 10.
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DETAILED DESCRIPTION OF THE INVENTION

{8055] The present invention provides methods and compositions for treating a solid or
fymphatic tumor (including inhibiting tumor metastasis} in an individual by locally
administering to the site of a tumor an effective amount of an infectious agent (such as an
oncolytic virus, optionally expressing or in combination with a cytokine such as GM-CSF) and
an effective amount of an immunomodulator (including combination of immunomodulators,
such as an tmumune-stimulating agent and/or an immune checkpoint inhibitor). The methods and
compositions may further comprise local administration of inactivated tumor cells. The
mnfectious agent and/or the immunomodulator and/or the inactivated tumor cells can be directly
administered into the tumor. Alternatively, the infectious agent and/or the inumunomoduiator
and/or the inactivated tumor cells are administered to the tissue having the tumor cell. For
example, one exemplary tumor suitable for methods described herein ts bladder cancer, and the
infectious agent, and/or the immunomodulator can be administered intravesically.

10056] The present invention provides a live and real time “in vivo” cancer vaccine system
generated inside a human body by local (such as intratumoral) delivery of therapeutic
components, inchuding an infectious agent, one or more agents of immunomodulation, and live
cancer cells. Without being bound by any theory or hypothesis, such an in vivo on site and real
time infectious system is believed to give rise to a release of previously unknown tolerance
breaking antigens ("'TBAS”), which can be essentially a transient phenomenon. As such, when
all three components described herein (infectious agent, immunomodulator(s), and live cancer
cells either present at the tumor site or administered to the tumor site) are present, an effective
adaptive immunotherapy against solid and lymphatic tumor can be achieved.

{0057} One requirement for the methods described herein is to locally administer the
infectious agent, the immunomodulator (including combination of immunomodulators), and
optionally the inactivated tumor cells to the site of the tumor. The direct effect of local
administration is important because, if the components are not provided directly to tumor cells
{e.g., when administered systematically), there would be pharmacokinetic and
pharmacodynamics changes in these components by, or on, the human body. These changes
would tip the fine balance between turor suppression and activation in a wrong direction of the

complicated as well as delicate immunological response required for success.
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{0058] It is thus believed that the combination described herein would allow full exploitation
of the oncolytic and immunogenic reactions in the individual, and increase the therapeutic
potential of cancer immunotherapy. It 1s to be understood by a person of ordinary skill in the art
that the combination therapy methods described herein requires that one agent or composition be
administered in conjunction with another agent. The dosage, dosing schedule, routes of
administration, and sequence of administration for each agent in the combination therapy
provided herein (such as the infectious agent, each immunomodulator, and the inactivated tumor
cells) can be independently optimized to provide optimal therapeutic results. The methods may
also be further combined with pretreatment, such as local radiation, or local administration of
cytokines, chemokines, or other beneficial therapeutic agent, 1o increase the chance of success
for the therapy.

{6059] In one aspect, 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 infectious agent; and b) locally administering to the site of the turnor an effective amount of
an immunomodulator (including combination of immunomodulators). In some embodiments,
there is provided a method of treating a solid or lymphatic tumor n an individual, comprising: a)
locally administering to the site of the tumor an effective amount of an infecticus agent; b)
locally administering to the site of the tumor an effective amount of an immunomodulator
(including combination of immunomodulators); and ¢) locally administering to the site of the
tumor an effective amount of inactivated tumor cells. In some embodiments, there 1s provided a
method of treating bladder cancer in an individual, comprising: a} intravesically administering
an effective amount of an infectious agent; and b) intravesically administering an etfective
amount of an immunomodulator (including combination of immunomodulators).

10060] Also provided are compositions (such as pharmaceutical compositions), kits, and
articles manufacture useful for the methods described herein. In one aspect, there is provided a
kit for treating a solid or lymphatic tumor in an individual, comprising: a) an infectious agent, b)
an immunomodulator (including combination of immunomodulators), and ¢) a device for locally
administering the infectious agent or immunomodulator to a site of tumor. In one aspect, there is
provided a kit for treating a solid or lymphatic tumor 1o an individual, comprising: a) an
infectious agent, b) an immunomodulator {including combination of immunomodulators), ¢} a
plurality of inactivated tumor cells; and d} a device for locally administering the infectious
agent, the immunomedulator, or the plurality of inactivated tumor cells to a site of tumor. In
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another aspect, there 1s provided a pharmaceutical composition comprising: a) an infectious
agent, b) an immunomodulator {(inchuding combination of immunomodulators), and ¢}
pharmaceutically acceptable excipient suitable for locally administering the composition to a site
of tumor. In another aspect, there is provided a pharmaceutical composition comprising: a) an
infectious agent, b) an immunomodulator (ucluding combination of immunomodulators), ¢y a
plurality of inactivated tumor celis; and ¢} pharmaceutically acceptable excipient suitable for

locally administering the composition to a site of tumor.

Definitions

{0061] As used herein, “treatment” or “treating” is an approach for obtaining beneficial or
desired results including clinical results. For purposes of this invention, benetficial or desired
clinical results include, but are not limited to, one or more of the following: alleviating one or
more symptoms resulting from the disease, diminishing the extent of the disease, stabilizing the
disease (e.g., preventing or delaying the worsening of the disease}, preventing or delaying the
spread {e.g., metastasis) of the disease, preventing or delaying the recurrence of the disease,
reducing recurrence rate of the disease, delay or slowing the progression of the disease,
ameliorating the disease state, providing a remission (partial or total} of the disease, decreasing
the dose of one or more other medications required to treat the disease, delaving the progression
of the disease, increasing the guality of life, and/or prolonging survival. Also encompassed by
"treatment” 1s a reduction of pathological consequence of cancer. The methods of the invention
contemplate any one or more of these aspects of treatment.

{0062] “Adjuvant setting” refers to a clinical setting tn which an individual has had a history
of cancer, and generally (but not necessarily} been responsive to therapy, which includes, but is
not limnited to, surgery (e.g., surgery resection), radiotherapy, and chemotherapy. Treatment or
administration in the “adjuvant setting” refers to a subsequent mode of treatment.

{0063] “Neoadjuvant setting” refers to a clinical setting in which the method 1s carried out
before the primary/definitive therapy. Neocadjuvant setting herein also refers to any “tumor site
preparation” therapy modality that is used in conjunction with, in a sequential manner, with the
therapeutic components {e.g, infectious agent and immunomodulator(s); or infectious agent,
immunomodulator(s) and inactivated tumor cells) as described in this invention.

[0064] “Infectious agent” as used herein can refer to a virus, including a non-oncolytic virus,

or an oncolytic virus, including, but not limited to, adenovirus, herpes simplex virus, vaccinia

~
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virus, mumps viras, newcastle disease virus, polio virus, measles virus, Seneca valley virus,
coxsackie virus, reo virus, vesicular stomatitis virus, maraba and rhabdovirus, and parvovirus. In
addition, the mnfectious agent can also be a bacterium, such as Bacillus Calmette-Guerin (BCG),
Mycobacterial cell wall-DNA complex (“MCNA”}, or Listeria monocytogene.

{0065] The term “effective amount” used herein refers to an amount of a compound or
composition 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 comprises an amount sufficient to cause 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 cell
proliferation tn cancer. In some embodiments, an effective amount is an amount sufficient o
delay development of cancer. In some embodiments, an effective amount is an amount sufficient
to prevent or delay recurrence. In some embodiments, an effective amount is an amount
sufficient to reduce recurrence rate in the individual. In some embodiments, the effective amount
is an amount sufficient to inhibit tumor metastasis in the individual. Au 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; (1) reduce tumor size; (111) nhibit, retard, slow to
some extent and preferably stop cancer cell infiltration into peripheral organs; (iv) inhibit (7.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; (viii)
reduce recurrence rate of tumor, and/or (ix) relieve to some extent one or more of the symptoros
associated with the cancer. As is understood in the art, an “effective amount” may be in one or
more doses, 7.¢., a single dose or multiple doses may be required to achieve the desired treatment
endpoint.

{0066] "In conjunction with" or “in combination with” refers to administration of one
treatment modality in addition to another treatment modality, such as administration of an
infectious agent described herein in addition to administration of the other agent (such as
immunomodulator and/or inactivated tumor cells) to the same individual under the sarme
treatment plan. As such, "in conjunction with" or “in combination with” refers to administration
of one treatment modality before, during or after delivery of the other treatment modality to the
individual,

{6067} The term “simultaneous 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
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and second therapies are administered simultaneously, 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 separate compositions {e.g., a first therapy is contained in one composition and a
second therapy is contained in another compaosition).

{0068] As used herein, the term “sequential administration” or “in sequence” means that the
first therapy and second therapy in a combination therapy are administered 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 more 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 different packages or kits.

[6069] The term “administered immediately prior t0” means that the first therapy is
administered no more than about 15 minutes, such as no more than about any of 10, S or 1
minutes before administration 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 nunutes after administration of the second therapy.

1807¢] 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.,
binds to, modulates, and inhibits) a particular target (e.g., a protein and an enzyme) than a non-
target.

{0071} 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,
fiposomes, or cationic polymers (e.g., DEAE-dextran or polyethylenimine); non-chemical
methods, such as electroporation, cell squeezing, sonoporation, optical transfection,
impalefection, 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.
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{6072} The term “tumor site preparation” as used herein, describes single treatment modality
or combination of more than one treatment modalities to be used in conjunction with the
therapeutic components (e.g., infectious agent and immunomodulator(s); or infectious agent,
immunomodulator(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 tissue containing the cancer cells).
Exemplary treatment modalities for tumor site preparations include, but are not himited to,
administration of immune-related molecules, irradiation, and administration of therapeutic
agents. All tumor site preparations described herein may include adnunistration of a single
molecule or agent, or a combination of more than one molecules and/or agents.

{8073] It 13 understood that embodiments of the invention described herein include
“consisting” and/or “consisting essentially of” embodiments.

{6074] 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".

{0075] As used herein, reference to "not" a value or parameter generally means and
describes "other than" a value or parameter. For example, the method is not used to treat cancer
of type X means the method 1s used to treat cancer of types other than X

18076} The term “about X-Y"” used herein has the same meaning as “about X to about Y.”

1won

{8077} As used herein and n the appended claims, the singular forms "a," "or," and "the"

include plural referents unless the context clearly dictates otherwise.

Methods of treating a solid or lymphatic tumor

{6078} The present invention provides methods of treating a solid or lyrphatic 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 infectious agent; and b) locally administering to the
site of the tumor an effective amount of an immunomodulator (including combination of
immunomodulators). In some embodiments, there is provided a method of inhibiting metastasis
of a solid or lymphatic tumor in an individual, comprising: a} locally administering to the site of
the tumor an effective amount of an infectious agent; and b) locally administering to the site of
the tumor an effective amount of an immunomodulator (including combination of

immunomodulators). In some embodiments, the infectious agent is a virus, such as a virus
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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 viras, maraba and rhabdovirus, and parvovirus, In some
embodiments, the infectious agent is a bacterium, such as Mycobacterium and a derivative
thereot (for example, Bacillus Calmette-Guerin ("BCG”), or Mycobacterial cell wall-DNA
complex (“MCNA” or “MCC”, for example, UROCIDIN'™)), or Listeria monocytogene. In
some embodiments, the infectious agent is a wild type infectious agent. In some embodiments,
the infecticus agent is genetically modified. In some embodiments, the infectious agent is
attenuated (for example through multiple passages, inactivation or genetic modification). In
some embodiments, the infectious agent is only a part, or parts of the wild type infecticus agent
that can cause infection, inflammation or infection-like effects. In some embodiments, the
immunomodulator is an immune checkpoint inhibitor. In some embodiments, the
immunomodulator is an immune-stimulating agent. In some embodiments, the method
comprises local 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 least one immune checkpoint inhibitor and at least one immune-stinulating agent). In some
embodiments, the infectious agent and/or the immunomodulator (including combination of
immunomodulators) are administered directly into the tumor. In some embodiments, the
infectious agent and/or immunornodulator (including combination of immunomodulators) are
administered to the tissue having the tumor. In some embodiments, both the infectious agent
and the immunomodulator (including cormbination of immunomodulators) are administered
directly into the tumor. In some embodiments, both the infecticus agent and the
immunomodulator (including combination of immunomodulators) are administered to the tissue
having the tumor. In some embodiments, the infectious agent is administered weekly. In some
embodiments, the immunomodulator (including combination of immunomodulators) is
administered weekly. In some embodiments, the method further comprises administration of the
infectious agent and/or the immunomodulator (including combination of immunomodulators)
by an administration route other than local administration.

{6079] Hxemplary viruses that are suitable for use as the infectious agent in the present
invention include, but are not limited to, adenovirus, for example, H101 {ONCOCRINE™), CG-
TG-102 (AdS/3-D24-GM-CSF), and CGO070; herpes simplex virus, for example, Talimogene
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faherparapvec (T-VEC) and HSV-1716( SEPREHVER,@); reo virus, for example, REOLYSIN®;
vaccinia virus, for example, JX-594; Seneca valley virus, for example, NTX-010 and SVV-001;
newcastle disease virus, for example, NDV-NS1T and GL-ONC1; polio virus, for example, PVS-

TM.

>

RIPO; measles virus, for example, MV-NIS; coxsackie virus, for example, Cavatak
vesicular stomatitis virus; maraba and rhabdoviruses; parvovirus and mumps vitus. In some
embodiments, the virus is a non-oncolytic virus. In some embodiments, the virus is an oncolytic
virus. In some embodiments, the virus 1s replication competent. In some embodiments, the virus
replicates preferentially in a tumor cell.

{6080] In some embodiments, there 1s 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 oncolytic virus (such as oncolytic adenovirus); and b) locally administering to the
site of the tumor an effective amount of an immunomodulator (including combination of
immunomodulators). In some embodiments, there is provided a method of inhibiting metastasis
of 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}
locally administering to the site of the tumor an effective amount of an immunomodulator
{including combination of immunomodulators). In some embodiments, the oncolytic virus is a
wild type oncolytic virus. In some embodiments, the oncolytic virus 1s genetically modified. In
some embodiments, the oncolytic virus is attenuated (for example through multiple passages,
inactivation or genetic modification). In some embodiments, the oncolytic virus is replication
competent. In some embodiments, the oncolvtic virus preferentially replicates in a cancer cell.
In some embodiments, the immunomodulator is an immune checkpoint inhibitor. In some
embodiments, the immunomodulator is an immune-stimulating agent. In some embodiments,
the method comprises local administration 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, at least two immune-stimulating agents, or a
combination of at least one immune checkpoint inkubitor and at least one immune-stimulating
agent). In some embodiments, the oncolytic virus and/or the immunomodulator {(including
combination of immunomodulators) are administered directly into the tumor. In some
embodiments, the oncolytic virus and/or the immunomodulator (including combination of
immunomodulators) are administered to the tissue having the tumor. In some embodiments,
both the oncolytic virus and the immunomodulator {(including combination of
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immunomodulators) are administered directly into the tumor. In some embodiments, both the
oncolvtic virus and the immunomodulator (including combination of immunomodulators) are
administered to the tissue having the tumor. In some embodiments, the oncolytic virus is
administered weekly. In some embodiments, the immunomodulator {including combination of
immunomodulators) is adrnistered weekly. Tn sorme erabodiments, the method further
comprises administration of the oncolytic virus and/or the immunomodulator (including
combination of immunomodulators) by an adoinistration route other than local administration.
{6081} In some embodiments, there is provided a method of treating a solid or lymphatic
turnor in an individual, comprising: a) locally administering to the site of the tumor an effective
amount of an oncolytic virus (such as oncolytic adenovirus} comprising a viral vector
comprising a tumor cell-specitic promoter operably linked to a viral gene essential for
replication of the virus; and b} locally administering to the site of the tumor an effective amount
of an immunomoedulator (including combination of immunomodulators). In some embodiments,
there is provided a method of inhibiting metastasis of 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) comprising a viral vector comprising a tumor
cell-specific promoter operably linked to a viral gene essential for replication of the virus; and b)
locally administering to the site of the tumor an effective amount of an immunomodulator
(including combination of immunomodulators). In some embodiments, the immunomodulator is
an immune checkpoint inhibitor. Tn some embodiments, the immunomodulator is an immune-
stimulating agent. In some embodiments, the method comprises local administration of a
combination of immunomodulators comprising one or more immune checkpoint inhibitors
and/otr 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 immune-stimulating agent). ln some embodiments, the
tumeor-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 NOG: 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 oncolytic virus and/or the immunomodulator (including
combination of immunomodulators) are administered directly into the tumor. In some
embodiments, the oncolytic virus and/or immunomodulator (including combination of
immunomodulators) are administered to the tissue having the tumor. In some embodiments,
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both the oncolytic virus and the immunomodulator (including combination of
immunomoduliators) are administered directly into the tumor. In some embodiments, both the
oncolytic virus and the immunomodulator (including combination of immunomodulators) are
administered to the tissue having the tumor. In some embodiments, the oncolytic virus is
administered weekly. In some embodiments, the immunomodulator (ucluding combination of
immunomodulators) is administered weekly. In some embodiments, the method further
comprises admuinistration of the oncolytic virus and/or the immunomodulator (including
combination of immunomodulators) by an administration route other than local administration.
{6082] In some embodiments, the methods described herein further comprise locally
administering to the site of the tumor an immune-related molecule (such as cytokine, chemokine,
or PRRago (1., pathogen recognition receptor agonist)). In some embodiments, the immune-
related molecule is selected from the group consisting of GM-CSF, 1L-2, IL-12, interferon (such
as Type 1, Type 2 or Type 3 mnterferon, e.g., interferon y), CCL4, CCL19, CCL21, CXCL13,
TLR1, TLR2, TLR3, TLR4, TLRS5, TLR6, TLR7, TLR8, TLRY, TLR10, RIG-I, MDAS, LGP2,
and LTof. In some embodiments, the immune-related molecule is selected from the group
consisting of STING (i.¢., stimulator of interferon genes) activators (such as CBN, ie., cyclic
dinucleotides), PRRago (such as CpG, Imiquimod, or Poly LC), TLR stimulators (such as GS-
9620, AED-1419, CYT-003-QbG10, AVE-0675, or PF-7909), and RLR stimulators (such as
RIG-I, MdaZs, or LGP2 stimulators). In some embodiments, the immune-related molecule
induces dendritic cells, T cells, B cells, and/or T follicular helper cells. In some embodiments,
the immune-related molecule is administered separately from the infectious agent (e.g,ina
separate composition or as a separate entity in the same composition). In some embodiments,
the immune-related molecule is administered to the site of the tumor via transduction.
Exemplary transduction methods known in the art include, but are not himited to, the use of
calctum phosphate, dendrimers, liposomes, cationic polymers, electroporation, cell squeezing,
sonoporation, optical transfection, protoplast fusion, impalefection, hydrodynamic delivery, gene
gun, magnetofection, viral transfection and nucleofection. In some embodiments, the immune-
related molecule 1s expressed by the infectious agent. For example, the infectious agent may
comprise a nucleic acid encoding the immune-related molecule, and the nucleic acid can be 1n
the viral vector or on a separate vector. In some embodiments, the infectious agent is a virus

comprising a viral vector, and wherein the viral vector comprises the nucleic acid encoding the
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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.
{B083] The present invention is based in part on unpublished results from our clinical trials
performed between 2005 and 2008. Without being bound by any theory or hypothesis, it is
believed that the viral infectious agent, CGO070, which is specifically designed to replicate only
in cancer cells, provides the “right amount” of GM-CSF at tumor sites and in “real time” during
cancer cell death. This “at” tumor site delivery of GM-CSF by the infectious agent during cancer
cell 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 cells. The right amount of GM-CSF is needed at the tumor site in this
therapeutic scenario, because a high dose of GM-CSF would render the immune 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 tumor site involving the right amount of GM-
CSF and the on-site “live” cancer cell death mixture is believed to elicit an adaptive immune
response that is specific to cancer cells. Theretore, an infectious agent that is cancer specific and
oncolyvtic, and in combination with the right amount of GM-CSF or other appropriate tmmune-
related molecules either expressed by the infectious agent or secreted by body defense in
response to any infectious agent during cell death, infection or inflammation, delivered “at” the
tumor sites, are believed to be an ideal choice for effective cancer immunotherapy.

{6084] In some embodiments, the immune-related molecule enhances an immune response
in the individual. Immune-related molecules may include, but are not limited to, a cytokine, a
chemokine, a stem cell growth factor, a lyvmphotoxin, an hematopoietic factor, a colony
stimulating factor (CSF), erythropoietin, thrombopoietin, tumor necrosis factor-alpha (TNF),
TNF-beta , granulocyte-colony stimulating factor {G-CSF), granulocyte macrophage-colony
stimulating factor (GM-CSF), interferon-alpha, interferon-beta, interferon-gamma, interferon-
fambda, stem cell growth factor designated “S1 factor”, human growth hormone, N-methionyl
human growth hormone, bovine growth hormone, parathyroid hormone, thyroxine, insulin,
prosulin, refaxin, prorelaxin, follicle stimulating hormone (FSH), thyroid stimudating hormone
{TSH), luteinizing bormone {LH), hepatic growth factor, prostaglandin, fibroblast growth factor,
prolactin, placental lactogen, OB protein, mullerian-inhibiting substance, mouse gonadotropin-
associated peptide, inhibin, activin, vascular endothelial growth factor, integrin, NGF-beta |
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platelet-growth factor, TGF-alpha , TGF-beta , insulin-like growth factor-1, insulin-like growth
factor-11, macrophage-CSF (M-CSF), IL-1, IL-1a, 1L-2, [L-3, IL-4, IL-5, IL-6, {L-7, 1L-8, 1L-9,
TL-10, TL-11, JL-12, TL-13, TL-14, TL-15, TL-16, TL-17, IL-18, TL-21, TL-25, LIF, FLT-3,
angiostatin, thrombospondin, endostatin, lymphotoxin, thalidomide, lenalidomide, or
pomalidomide.

{0085] 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.

10086] The mmune-related molecules can be used singly or in combination. For example,
any mumber (such as any of 1, 2, 3, 4, 5, 6, or more) of immune-related molecules can be used
simultanecusly or sequentiaily,

{6087} Thus, for example, 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 oncolytic virus (such as oncolytic adenovirus) comprising a
viral vector comprising a tumor cell-specific promoter operably linked to a viral gene essential
for replication of the virus and a nucleic acid encoding an immune-related molecule (such as
cytokine or chemokine) operably linked to a viral promoter; and b) locally administering to the
site of the tumor an effective amount of an immunomodulator (including combination of
immunomodulators). In sorme embodiments, there ts provided a method of inhibiting metastasis
of 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) comprising a
viral vector comprising a tumor cell-specific promoter operably linked to a viral gene essential
for replication of the virus and a nucleic acid encoding an immune-related molecule (such as
cytokine or chemokine) operably linked to a viral promoter; and b) locally administering to the
site of the tumor an effective amount of an immunomodulator (including combination of
immunomodulators). In some embodiments, the immunomodulator is an immune checkpoint
inhibitor. In some embodiments, the immunomodulator is an immune-stimulating agent. In some
embodiments, the method comprises local 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-~stunulating agents, or a combination of at least one immune checkpoint inhibitor and at

24



WO 2017/070110 PCT/US2016/057526

ieast one immune-stioulating agent). 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 E1A, EIB, and E4. In some
embodiments, the viral promoter operably linked to the nucleic acid encoding the immune-
related molecule is the E3 promoter. In some embodiments, the immune-related molecule is
GM-CSF. In some ernbodiments, the oncolytic virus and/or the immunomodulator (including
combination of immunomodulators} are administered directly into the tumor. In some
embodiments, the oncolytic virus and/or immunomodulator (including combination of
immunomodulators) are administered to the tissue having the tumor. In some embodiments,
both the oncolytic virus and the immunomoedulator (including combination of
immunomodulators) are administered directly into the tumor. In some embodiments, both the
oncolytic virus and the immunomodulator (including combination of immunomodulators) are
administered to the tissue having the tumor. o some embodiments, the oncolytic virus is
administered weekly. In some embodiments, the immunomodulator (including combination of
immunomodulators) 1s administered weekly. In some embodiments, the method further
comprises administration of the oncolytic virus and/or the immunomodulator {(including
combination of immunomodulators} by an administration route other than local adminustration.
{0088] In some embodiments, the infectious agent is an adenovirus serotype 5. In some
embodiments, 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 human GM-CSF. 1n some
embodiments, a polvadenylation signal (PA) 1s inserted §' of the E2F-1 promoter. In some
embodiments, the nucleic acid encoding human GM-CSF is operably linked to the E3 promoter.
In some embodiments, the vector backbone of the adenovirus serotype S further comprises B2,
E4, late protein regions or inverted terminal repeats (ITRs) identical to the wildiype adenovirus
serotype 5 genome. In some embodiments, the infectious agent has the genomic structure as
shown in Figure 1. In some embodiments, the infectious agent 18 conditionally replicating. In
some embodiments, the infectious agent preferentially replicates in cancer cells. In some
embodiments, the cancer cells are Rb pathway-defective cancer celis. In some embodiments, the
infecttous agent ts CG0070.

{0089] Thus, for example, 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
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turnor an effective amount of an adenovirus serotype 5, 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 tumor an effective amount of
an immunomodulator (including combination of immunomodulators). In some embodiments,
there is provided a method of inhibiting metastasis of a solid or lymphatic tumor in an
individual, comprising: a) locally adrinistering to the site of the tumor an effective aroount of
an adenovirus serotype 5, 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 tumor an effective amount of an immunomodulator
{including combination of immunomodulators). In some embodiments, the immunomodulator is
an tmmune checkpoint inhibitor. In some embodiments, the immunomeodulator 15 an immune-
stimulating agent. In some embodiments, the method comprises local administration of a
combination of immunomodulators comprising one or more immune checkpoint inhibitors
and/or one or more immune-stirulating agents (such as at least two imamune 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
tumor-specific promoter is 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 adenovirus and/or the
immunomodulator {including combination of immunomodulators) are administered directly into
the tumor. In some embodiments, the adenovirus and/or immunomodulator (including
combination of immunomodulators) are administered to the tissue having the tumor. In some
embodiments, both the adenovirus and the immunomodulator (including combination of
immunomodulators) are administered directly into the tumor. In some embodiments, both the
adenovirus and the immunomodulator (including combination of immunomodulators) are
administered to the tissue having the tumor. In some embodiments, the adenovirus is
administered weekly. In some embodiments, the immunomodulator (including combination of
immunomodulators) 1s administered weekly. In some embodiments, the method further
comprises administration of the adenovirus and/or the immunomodulator (including combination

of immunomodulators) by an adnunistration route other than local administration.

N
Ch



WO 2017/070110 PCT/US2016/057526

{6096} In some embodiments, there i3 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) locally administering to the site of the tumor an effective amouunt of
an immunomodulator (including combination of immunomodulators). In some embodiments,
there is provided a method of inhibiting metastasis of 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) locally administering to the site of the tumor an effective amount of an
immunomodulator {including combination of immunomodulators). In some embodiments, the
immunomodulator is an immune checkpoint inhibitor. In some embodiments, the
immunomodulator is an immune-stimulating agent. In some embodiments, the method
comprises local 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 least one immune checkpoint inhibitor and at least one immune-stimulating agent). In some
embodiments, the CGO070 and/or the immunomodulator {(including combination of
immunomodulators) are adroinistered directly into the tumor. In some embodiments, the
CG0070 and/or immunomodulator (including combination of immunomeoedulators) are
administered to the tissue having the tumor. In some embodiments, both the CG0070 and the
immunomodulator (including combination of immunomodulators) are administered directly into
the tumor. In some embodiments, both the CGO070 and the immunomodulator (including
combination of immunomoduiators} are administered to the tissue having the tumor. In some
embodiments, the CG0070 1s administered weekly. In some embodiments, the
immunomodulator (including combination of immunomodulators) is administered weekly. In
some embodiments, the method further comprises administration of CGO070 and/or the
immunomodulator {including combination of immunomodulators) by an administration route
other than local administration.

{6091} In some embodiments, the infectious agent and the immunomodulator (including
combination of immunomodulators) discussed above are administered sequentially, i.e, the
admunistration of the infectious agent 15 administered before or after the admunistration of the
immunomodulator {including combination of immunomodulators). In some embodiments, the
infectious agent is administered prior to the administration of the immunomodulator (including
combination of immunomodulators). In some embodiments, the infectious agent is administered
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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 administration of the immunomodulator (including
combination of immunomodulators). In some embodiments, the infectious agent 1s admunistered
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) prior to the administration of the immunomodulator
(including combination of immunomodulators). In some embodiments, the infecticus agent is
adnunistered after the administration of the immunomodulator (including combination of
immunomodulators). In some embodiments, the infecticus agent is administered no more than
about any of 15 nunutes, 30 minutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, & hours, 12
hours, or 24 hours after the administration of the immunomodulator (including combination of
immunomodulators). In some embodiments, the infectious agent is administered about days or
weelks (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 adnmunistration of the immunomodulator (including
combination of immunomodulators). In some embodiments, the infectious agent and the
immunomodulator (including combination of immunomodulators) are administered with one
immediately after another (e.g., within 5 minutes or less between the two admimstrations). For
example, in some embodiments, the infecticus agent is administered immediately before the
administration of the immunomodulator (including combination of immunomodulators). In
some embodiments, the infectious agent is administered immediately after the administration of
the immunomodulator (including combination of immunomodulators).

{6092] In some embodiments, the infectious agent and the immunomodulator (including
combination of immunomodulators) are administered simultaneously. In some embodiments,
the infectious agent and the immunomodulator (including combination of immunomodulators)
are administered simultaneously via separate compositions. In some embodiments, the
infectious agent and the immunomodulator {including combination of immunomodulators) are
administered as a single composition.  In some embodiments, the infectious agent and the
immunomodulator (including combination of immunomodulators) are mixed prior to (such as
immediately prior to, e.g., within less than about 10, 5, or 1 minutes before} the administration
of the composition. In some embodiments, the composition comprising the infectious agent and
the 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.
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{0093} The immunomodulators discussed herein include both immune-stimulating agents
and immune checkpoint inhibitors. 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, antibody, anticalin, Spherical nucleic acid, TALEN, Zinc Finger Nuclease,
CRISPR/Cas9, and small molecule.

{0094} In some embodiments, the immunomedulator is an immune-stimulating agent. In
some embodiments, the immuve-stimulating agent is a natural or engineered higand of an
immune stimulatory melecule, including, for example, ligands of OX40 {(e.g., OX40L}, ligands
of CD-28 (e.g., CD80, CDR6), ligands of ICOS (e.g., B7RP1), igands of 4-1BB (e g, 4-1BBL,
Ultrad4-1BBL), ligands of CD27 (e.g., CD70), ligands of CD40 {e.g., CD40L), and ligands of
TCR {e.g., MHC class T or class 1T molecules, IMCgpl100}. In some embodiments, the immune-
stimulating agent is an antibody selected from the group consisting of anti-CD28 (e g, TGN-
1412}, anti-0X40 (e g, MEDI0469, MEDI-0562), anti-ICOS (e g, MEDI-570), anti-GITR {e.g ,
TRXS518, 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., CP870,893, BI-655064,
BMS-986090, APX00S5, APX005M), anti-CD3 (e.g., blinatumomab, muromonab), and anti-
HVEM. In some embodiments, the antibody is an agonistic antibody. In some embodiments, the
antibody 15 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 antibody, a single domain antibody, a fusion protein comprising an
antibody portion, or any other functional variants or derivatives thereot.

{0095] In some embodiments, the immunomodulator is 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 A2a Receptor (e.g, adenosine,
Regadenoson), ligands of LAG3 (e.g., MHC class [ or MHC class 1l molecules), ligands of
BTLA {(e.g., HVEM, B7-H4), ligands of KIR (e.g., MHC class T or MHC class I molecules),
figands of PD-1 (e.g., PD-L1, PD-L2), ligands of IDO (e.g., NKTR-218, Indoximod, NLGS19),
and ligands of CD47 {e.g., SIRP-alpha receptor). In some embodiments, the immune checkpoint
inhibitor is an antibody that targets an inhibitory immune checkpoint protein. In some
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embodiments, the immunomodulator 1s an antibody selected from the group consisting of anti-
CTLA-4 (e.g., Iplimumab, Tremelimumab, KAHR-102), anti-TIM3 (e.g., F38-2E2,
ENUMO0S), anti-LAG3 (e.g., BMS-986016, IMP701, IMP321, COB7W), anti-KIR {e.g.,
Lirtlumab and IPH2101), anti-PD-1 {e. g, Nivolumab, Pidilizumab, Pembrolizumab, BMS-
936559, atezolizumab, Lambrolizumab, MK-3475, AMP-224, AMP-514, STI-A1110, TSR~
042), anti-PD-L1 {e g, KY-1003 (EP20120194977), MCLA-145, RG7446, BMS-936559,
MEDI-4736, MSB0O010718C, AUR-012, STI-A1010, PCT/US2001/020964, MPDL3280A4,
AMP-224, Dapirolizumab pegol (CDP-7657), MED1-4920), anti-CD73 {e.g., AR-42 {OSU-
HDAC42 HDAC-42, AR42 AR 42,0SU-HDAC 42,0SU-HDAC-42 NSC D736012,HDAC-

42 HDAC 42 HDAC42 NSCD736012 NSC-D736012), MEDI-9447), anti-B7-H3 (e.g.,
MGA271, DS-5573a, 8H9), anti-CD47 (e.g., CC-90002, TTI-621, VLST-007), anti-BTLA, anti-
YVISTA, anti-AZaR, anti-B7-1, anti-B7-H4, anti-CD52 (such as alemtuzumab}, anti-1L-10, anti-
IL-35, and anti-TGF-B (such as Fresolumimab). In some embodiments, the antibody is an
antagouistic antibody. To some embodiments, the antibody is a monoclonal 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 s 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.

{0096] In some embodiments, the method comprises local administration of a single
immunomodulator. In some embodiments, the immunomodulator is an immune checkpoint
inhtbitor. In some embodiments, the immunomodulator is an immune-stimulating agent.

10097} In some embodiments, the method comprises local 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 immunomodulators are administered simultaneously, such as in a single
composition. In some embodirents, all or part of the at least two immunomodulators are
administered sequentially. In some embodiments, the method comprises local administration of a
combination of immunomodulators comprising an immune checkpoint inhibitor and an immune-
stimulating agent. ln some embodiments, the method comprises local administration of a
combination of immunomodulators comprising two or more (such as any of 2, 3, 4, 5, 6, or
more) checkpoint inhibitors. In some embodiments, the method comprises local administration
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of a combination of immunomodulators comprising two or more (such as any of 2, 3,4, 5, 6, or
more) immune-stinulating agents. In some embodiments, the method comprises local
admunistration of a corobination 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,
S, 6, or more) of immune-stimulating agents. For example, in some embodiment, the method
comprises: a) locally administering to the site of the tumor an effective amount of an infectious
agent (such as a virus, for example an oncolytic virus); and b) locally administering to the
individual an effective amount of a first immunomodulator (such as an immune checkpoint
inhibitor); and ¢) locally administering to the site of the tumor an effective amount of a second
immunomodulator (such as an immune-stimulating agent). In some embodiments, the method
comprises adnunistration of a CTLA-4 inhibitor (such as an anti-CTLA-4 antibody, for example
Ipthimumab, or an engineered lipocalin protein, for example an anticalin that specifically
recognizes CTLA-4) and a CD40 agonist (such as an agnostic anti-CD40 antibody, for example,
APX005M). In some embodiments, the method comprises administration of a CTLA-4 inhibitor
(such as an anti-CTL A-4 antibody, for example Ipilimumab, or an engineered 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). In some embodiments, the method
comprises administration of a CTLA-4 inhibitor (such as an anti-CTLA-4 antibody) and a PD-
L1 inhibitor (such as an anti-PD-L1 antibody).

{00938] In some embodiments, the immune checkpoint inhibitor 18 an mhibitor of CTLA-4.
in some embodiments, the inhibitor of CTLA-4 is an anti-CTL A-4 antibody. Any of the anti-
CTLA-4 antibodies that are known in the art may be used in the present invention, including, but
not limited to, Ipilimumab, 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 monoclonal antibody or a polyclonal antibody. In some embodiments, the anti-
CTLA-4 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 anti-CTLA-4
antibody. In some embodiments, the anti-CTL A-4 antibody is a human, humanized, or chimeric
antibody. In some embodiments, the anti-CTL A-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 ts an engineered lipocalin protein specifically recognizing CTLA-4 (such as
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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, suchas B7.1 or B7.2.

{B099] Thus, for example, in some embodiments, there 1s provided a method of treating a
solid or lymphatic tumor in an individual (such as a human), comprising: a) locally
administering to the site of the tumor an effective amount of an infectious agent; and b) locally
administering to the site of the tumor an effective amount of an inhibitor of CTLA-4 (such as an
anti-CTL A-4 antibody, for example Iptlimumab, or an engineered lipocalin protein, for example
an anticalin that specifically recognizes CTLA-4). In some embodiments, there is provided a
method of inhibiting metastasis of a solid or lymphatic tumor in an individual, comprising: a)
locally administering to the site of the tumor an effective amount of an infectious agent; and b)
locally administering to the site of the tumor an effective amount of an inhibitor of CTLA-4
{such as an anti-CTL A-4 antibody, for example Ipilimumab, or an engineered lipocalin protein,
for example an anticalin that specitically recognizes CTLA-4). In some embodiments, the
infectious agent 13 a non-oncolytic virus. In some embodiments, the infectious agent is an
oncolvtic virus. In some embodiments, the infectious agent is a wild type infectious agent. In
some embodiments, the infectious agent is genetically modified. In some embodiments, the
infectious agent is attenuated (for example through multiple passages, inactivation or genetic
modification). In some embodiments, the inhibitor of CTLA-4 1s an anti-CTLA-4 antibody, 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. Tn some embodiments,
the method further comprises local administration of a second immunomodulator, such as an
immune-stimulating agent {e.g., a CD40 activator or a 4-1BB activator). In some embodiments,
the infectious agent and/or the inhibitor of CTL A-4 are administered directly into the tumor. In
some embodiments, the infectious agent and/or the inhibitor of CTLA-4 are administered to the
tissue having the tumor. In some embodiments, both the infectious agent and the inhibitor of
CTLA-4 are administered directly into the tumor. In some embodiments, both the infectious
agent and the whibitor of CTLA-4 are administered to the tissue having the tumor. In some
embodiments, the infectious agent is administered weekly. In some embodiments, the inhibitor
of CTLA-4 13 administered weekly. In some embodiments, the infectious agent and the inhibitor
of CTLA-4 are administered sequentially. In some embodiments, the infectious agent is
administered prior to (such as immediately prior to) the administration of the inhibitor of CTLA-
4. In some embodiments, the infectious agent is administered after (such as immediately after)
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the admanistration of the inhibitor of CTLA-4. In some embodiments, the infectious agent and
the inhibitor of CTLA-4 are administered simultaneously (for example in a single composition).
In some embodiments, the mwethod further comprises administration of the infectious agent
and/or the inhibitor of CTLA-4 by an administration route other than local administration.
{6100} For example, in some embodiments, there is provided a method of treating a solid or
lvmphatic 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) locally
administering to the site of the tumor an effective amount of an inhibitor of CTLA-4. In some
embodiments, there is provided a method of inhibiting metastasis of 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} locally administering to the site of
the tumor an effective amount of an inhibitor of CTLA-4. In some embodiments, the inhibitor of
CTLA-4 15 an anti-CTLA-4 antibody, for example Iptlimumab, or an engineered lipocalin
protein, for example an anticalin that specifically recogrizes CTLA-4.

0101} 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 oncolytic virus (such as oncolytic adenovirus) comprising a viral vector
comprising a tumor cell-specific promoter operably linked to a viral gene essential for
replication of the virus; and b) locally administering to the site of the tumor an effective amount
of an inhibitor of CTLA-4. In some embodiments, there i1s provided a method of mhibiting
metastasis of 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)
comprising a viral vector comprising a tumor cell-specific promoter operably linked to a viral
gene essential for replication of the virus; and b) locally administering to the site of the tumor an
effective amount of an inhibitor of CTLA-4. In some embodimenis, the inhibitor of CTLA-4 i
an anti-CTLA-4 antibody, for example Ipilimumab, or an engineered lipocalin protein, for
example an anticalin that specifically recognizes CTLA-4. In some embodirents, 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 embediments, the viral
gene essential for replication of the virus is selected from the group consisting of E1A, E1B, and
E4.
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{0162} In some embodiments, there i3 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 oncolytic virus {(such as oncolytic adenovirus) comprising a viral vector
comprising a tumor cell-specific promoter operably linked to a viral gene essential for
replication of the virus and a nucleic acid encoding an immune-related molecule (such as
cvtokine or chemokine} operably linked to a viral promoter; and b} locally administering to the
site of the tumor an effective amount of an inhibitor of CTLA-4. In some embodiments, there i3
provided a method of inhibiting metastasis of 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) comprising a viral vector comprising a tumor cell-specific
promoter operably linked to a viral gene essential for replication of the virus and a nucleic acid
encoding an immune-related molecule (such as cytokine or chemokine) operably linked to a
viral promoter; and b) locally administering to the site of the tumor an effective amount of an
inhibttor of CTLA-4. In some embodiments, the inhibitor of CTLA-4 15 an anti-CTLA-4
antibody, for example Ipilimumab, or an engineered lipocalin protein, for example an anticalin
that specifically recognizes CTLA-4. 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 viral promoter operably linked to the nucleic acid encoding the immune-
related molecule is the E3 promoter. In some embodiments, the immune-related molecule is
GM-CSF.

{0163} 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 3, wherein the endogencus Ela promoter and E3 19kD coding
region of a native adenovirus is replaced by the human EZF-1 promoter and a nucleic acid
encoding an immune-related molecule (such as cytokine or chemokine, for exarple, GM-CSF);
and b} locally administering to the site of the tumeor an effective amount of an inhibitor of
CTLA-4. In some embodiments, there is provided a method of inhibiting metastasis of a solid or
fymphatic tumor in an individual, comprising: a) locally administering to the site of the tumor an
effective amount of an adenovirus serotype 5, wherein the endogenous Ela promoter and E3
19k coding region of a native adenovirus is replaced by the human E2F-1 promoter and a
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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 tumor an effective amount of
an wnhibitor of CTLA-4. In some embodiments, the inhibitor of CTLA-4 is an anti-CTLA-4
antibody, for example Ipilimumab, or an engineered lipocalin protein, for example an anticalin
that specitically recognizes CTLA-4. 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 ID NG: L

{0104] In some embodiments, there 1s provided a method of treating a solid or lymphatic
turnor in an individual, comprising: a) locally administering to the site of the tumor an effective
amount of CGOO70; and b) locally administering to the site of the tumor an effective amount of
an inhibitor of CTLA-4. In some embodiments, there 1s provided a method of inhibiting
metastasis of a solid or lymphatic tumor in an individual, comprising: a} locally administering to
the site of the tumor an effective amount of CG0070; and b) locally administering to the site of
the turnor an effective amount of an inhibitor of CTLA-4. In some embodiments, the inhibitor of
CTLA-4 15 an anti-CTLA-4 antibody, for example Ipilimumab, or an engineered lipocalin
protein, for example an anticalin that specifically recognizes CTLA-4. In some embodiments,
the inhibitor of CTLA-4 is an anti-CTLA-4 antibody, for example Iptlimumab. In some
embodiments, the inhibitor of CTLA-4 1s an engineered lipocalin protein, for example an
anticalin that specifically recognizes CTLA-4. 1n some embodiments, the CGO070 and/or the
inhibitor of CTLA-4 are administered directly into the tumor. In some embodirents, the
oncolyvtic virus and/or the inhibitor of CTLA-4 are administered to the tissue having the tumor.
In some embodiments, both the CGO070 and the inhibitor of CTLA-4 are administered directly
into the tumor. In some embodiments, both the CGO070 and the inhibitor of CTLA-4 are
administered to the tissue having the tumor. In some embodiments, the CGOU7 1s administered
weekly. In some embodiments, the inhibitor of CTLA-4 is administered weekly. In some
embodiments, the CG0070 and the inhibitor of CTLA-4 are administered sequentially. In some
embodiments, the CGO070 1s administered prior to {such as immediately prior to) the
administration of the inhibitor of CTLA-4. In some embodiments, the CG0O070 is administered
after (such as immediately after) the admimstration of the inhibitor of CTLA-4. In some
embodiments, the C(G0070 and the inhibitor of CTLA-4 are administered simultanecusly (for

example in a single composition}. In some embodiments, the method further comprises
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administration of CGO070 and/or the inhibitor of CTLA-4 by an administration route other than
local administration.

[0105] In some embodiments, there 1s provided a method of treating a sohd or lymphatic
tumor (such as inhibiting tumor metastasis) in an individual, comprising: a) intratumorally
administering an effective amount of CGO070; and b) intratumorally 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 effective amount of CG0070 is about 1 x 10° to about 1x 10" viral particles (vp)
weekly (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 weekly), wherein the effective amount of the inhibitor of CTLA-4 is
about 0.1 mg/Kg to about 10 mg/Kg weekly (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}, and wherein
the inhibitor of CTLA-4 1s administered immediately after (e.g., no more than 5 minutes after)
administration of CGO070. In some embodiments, the inhibitor of CTLA-4 is an anti-CTLA-4
antibody, for example Ipillimumab (e.g., YERV 0‘&’@j). In some embodiments, the inhibitor of
CTLA-4 1s 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 CGO070
administration. In some embodiments, CG0070 and the inhibitor of CTLA-4 are administered
by injection into the tissue having the tumor. In some embodiments, CGO070 and the inhibitor of
CTLA-4 are administered by injection directly into the tumor. In some embodiments, CGO070 is
administered for about 1 to about 6 weeks as one treatment course. In some embodiments, the
treatment course s repeated every about two to about three months. In some embodiments, the
solid or lymphatic tumor s selected from the group consisting of head and neck cancer, breast
cancer, colorectal cancer, liver 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, uterine cancer, thyroid cancer, nasopharyngeal carcinoma, and melanoma. In
some embodiments, the solid or lymphatic turoor has been 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~-CDB40 antibody {e.g., APX005M). In some
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embodiments, the second immunomodulator is a 4-1BB activator, such as an agonist anti-4-1BB
antibody {e.g., PF-05082560). In some embodiments, the second immunomodulatory is a PD-L1
inhibitor. In some embodiments, the method further comprises a pretreatment, such as radiation,
or administration of a therapeutic agent (such as a cytokine, e g, CCL21).

{0106} In some embodiments, there i3 provided a method of treating a solid or lymphatic
tumor (such as inhibiting tumor metastasis) in an individual, comprising: a) intratumorally
admunistering an effective amount of CGO070; and b) intratumorally 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}; and ¢} intratumorally administering an effective amount of a CDB40 activator (such as an
agonistic anti-CD40 antibody), wherein the effective amount of CGO070 is about 1 x 10° to
about 1x 10" viral particles (vp) weekly (such as about any of 5x 10" vp, 1 x 10" vp, 5 x 10"
vp, or 1 x 10" vp weekly), wherein the effective amount of the inhibitor of CTLA-4 is about 0.1
g to about 100 mg (such as no more than about any of 1 mg, 3 mg, 6 mg, 12 mg, or 24 mg
weekly}, and wherein the effective amount of the CD40 activator is about 0.1 mg to about 100
mg (such as no more than about any of 1 mg, 3 mg, 6 mg, 12 mg, or 24 mg weekly). In some
embodiments, the inhibitor of CTLA-4 and the CD40 activator are administered immediately
after {e.g, no more than 5 nunutes after) administration of CGO070. In some embodiments, the
inhibitor of CTLA-4 is an anti-CTLA-4 antibody, for example Ipifimumab (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 CD40 activator is
an agonistic anti-CD40 antibody, such as APX005M. In some embodiments, the individual is
further administered intratumorally an effective amount of DDM as a transduction eshancing
agent in combination with the CGO0T0 administration. In some embodiments, CGO070, the
inhibitor of CTLA-4, and the CB40 activator are administered by injection into the tissue having
the tumor. In some embodiments, CGOO70, the inhibitor of CTLA-4, and the CD40 activator are
administered by injection directly into the tumor. In some embodiments, CGO070 1s
administered for about 1 to about 6 weeks as one treatment course. In some embodiments, the
treatment course 1s repeated every about two 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, liver cancer, pancreatic adenocarcinoma, gallbladder and bile duct
cancer, ovarian cancer, cervical cancer, small cell lung cancer, non-small cell lung cancer, renal
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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 lymphatic turoor has been refractory to prior therapy. In some
embodiments, the method further comprises a pretreatment, such as radiation, or administration
of a therapeutic agent (such as a cytokine, e g, CCL21).

8107} In some embodiments, there is provided a method of treating a solid or lymphatic
tumor (such as inhibiting tumor metastasis) in an individual, comprising: a) intratumorally
administering an effective amount of CGO070; and b) intratumorally 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}; and ¢} intratumorally administering an effective amount of a 4-1BB activator (such as an
agonistic anti-4-1BB antibody), wherein the effective amount of CGO070 is about 1 x 10° to
about 1x 10" viral particles (vp) weekly (such as about any of 5 x 10"vp, 1 x 10" vp, 5 x 10"
vp, or 1 x 10" vp weekly), wherein the effective amount of the inhibitor of CTLA-4 is about 0.1
mg to about 100 mg (such as no more than about any of 1 mg, 3 mg, 6 mg, 12 mg, or 24 mg
weekly), and wherein the effective amount of the 4-1BB activator is about 0.1 mg to about 100
mg (such as no more than about any of 1 mg, 3 mg, 6 mg, 12 mg, or 24 mg weekly}. In some
embodiments, the inhibitor of CTLA-4 and the 4-1BB activator are administered immediately
after (e.g., no more than 5 minutes after) administration of CG0070. In some embodiments, the
inhibitor of CTLA-4 is an anti-CTLA-4 antibody, for example Ipilimumab (¢.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 4-1BB activator is
an agonistic anti-4-1BB antibody, such as PF-05082566. In some embodiments, the individual is
further administered intratumorally an effective amount of DDM as a transduction enhancing
agent in combination with the CGO070 admintstration. In some embodiments, CGO070, the
inhibitor of CTLA-4, and the 41-BB activator are administered by injection into the tissue
having the tumor. In some embodiments, CGO070, the inhibitor of CTLA-4, and the 41-BB
activator are administered by injection directly into the tumor. In some embodiments, CGO070 is
administered for about 1 to about & weeks as one treatment course. In some embodiments, the
treatment course is repeated every about two 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, liver cancer, pancreatic adenocarcinoma, gallbladder and bile duct
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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 lymphatic tumor has been refractory to prior therapy. In some
embodiments, the method further comprises a pretreatment, such as local radiation, or
administration of a therapeutic agent (such as a cytokine, e.g., CCL21).

[0108] In some embodiments, there 1s provided a method of treating a sohd or lymphatic
tumor in an individual, comprising: a) intratumorally administering an effective amount of
CG0070; and b) intratumorally administering an effective amount of an inhibitor of CTLA-4;
and ¢) intratumorally administering an effective amount of a PD-1L.1 inhibitor. In some
embodiments, there is provided a method of inhibiting metastasis of a solid or lymphatic tumor
in an individual, comprising: a) intratumorally administering an effective amount of CGO070;
and b} intratumorally administering an eftective amount of an inhibitor of CTLA-4; and ¢)
intratumorally administering an effective amount of a PD-L1 wnhibitor. In some embodiments,
the effective amount of CGO070 is about 1 x 10° to about 1x 10'* viral particles (vp) weekly
(such as about any of 5 x 10" vp, 1 x 10" vp, 5x 10" vp, or T x 10" vp weekly). In some
embodiments, the etfective amount of the inhibitor of CTLA-4 is about 0.1 mg to about 100 mg
{such as no more than about any of 1 mg, 3 mg, 6 mg, 12 mg, or 24 mg weekly). In some
embodiments, the effective amount of the PD-L1 inhibitor is about 0.1 mg to about 100 mg
{such as no more than about any of 1 mg, 3 mg, 6 mg, 12 mg, or 24 mg weekly). Tn some
embodiments, the inhibitor of CTLA-4 and the PD-L1 inhibitor are adnunistered immediately
after {e.g, no more than 5 nunutes after) administration of CGO070. 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 PD-L1 inhibitor is
an anti-PD-L1 antibody, such as KY-1003, MCLA-145, RG7446, BMS935550, MPDL3280A,
MEDI4736, Avelumab, or STI-A1010. In some embodiments, CG0070, the inhibitor of CTLA-
4, and the PD-L1 inhibitor are administered by injection into the tissue having the tumor. In
some embodiments, CGO070, the inhibitor of CTLA-~4, and the PD-L1 inhibitor are adnunistered
by injection directly into the tumor. In some embodiments, CGO070 ts administered for about 1
to about 6 weeks as one treatment course. In some embodiments, the treatment course 18
repeated every about two to about three months. In some embodiments, the solid or lvmphatic
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turnor is selected 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 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 lymphatic tumor has been refractory to prior therapy. In some
embodiments, the method further comprises a pretreatment, such as radiation, or administration
of a therapeutic agent (such as a cytokine, e g, CCL21).

{0109} In some embodiments, there 1s provided a method of treating a solid or lymphatic
tumor in an individual, comprising: a) subjecting the solid or lymphatic tumor to local radiation;
subsequently b) intratumorally administering an etfective amount of CG0070; and ¢}
intratumorally administering an effective amount of an inhibitor of CTLA-4. In some
embodiments, there is provided a method of inhibiting metastasis of a solid or lymphatic tumor
in an individual, comprising: a) subjecting the solid or lymphatic tumor to local radiation;
subsequently b) intratumorally administering an effective amount of CG0070; and ¢}
intratumorally adounistering an effective amount of an inhibitor of CTLA-4. In some
embodiments, the effective amount of CGOO70 is about 1 x 10° to about Ix 10" viral particles
(vp) weekly (such as about any of 3 x 10 vp, 1 x 10" vp, 5x 10" vp, or 1 x 10" vp weekly).
In some embodiments, the effective amount of the inhibitor of CTLA-4 is about 0.1 mg to about
100 mg (such as no more than about any of 1 mg, 3 mg, 6 mg, 12 mg, or 24 mg weekly). In
some embodiments, the inhibitor of CTLA-4 and CGO070 are administered simultanecusly. In
some embodiments, the inhibitor of CTLA-4 15 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, CGO070 and the inhibitor of CTLA-4 are administered by injection into the tissue
having the tumor. In some embodiments, CG0070 and the inhibitor of CTLA-4 are administered
by injection directly into the tumor. In some embodiments, CGO0070 is adrinistered for about 1
to about 6 weeks as one treatment course. In some embodiments, the treatment course is
repeated every about two 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, liver cancer, pancreatic adenocarcinoma, gallbladder and bile duct cancer, ovarian
cancer, cervical cancer, small cell lung cancer, non-small cell lung cancer, renal cell carcinoma,
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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 lymphatic tumor has been refractory to prior therapy.

{6110} In some embodiments, the immune checkpoint inhibitor is an inhibitor of PD-1. In
some embodiments, the inhibitor of PD-1 1s an anti-PD-1 antibody. Any of the anti-PD-1
antibodies known in the art may be used in the present invention, including, but not limited to,
Nivolumab, pembrolizumab, pidilizumab, BMS-936559, and atezolizumab, Lambrolizurmab,
MK-3475, AMP-224, AMP-514, STI-A1110, and TSR-042. In some embodiments, the anti-PD-
I antibody 1s a2 monoclonal antibody or a polyclonal antibody. In some embodiments, the anti-
PD-1 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 anti-PD-1 antibody.
In some embodiments, the anti-PD-1 antibody is a human, humanized, or chimeric antibody. In
some embodiments, the anti-PD-1 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 thereof. In some embodiments, the inhibitor of PD-1 is a natural or engineered ligand
of PI3-1, such as PD-L1 or PD-L2. In some embodiments, the inhibitor of PD-1 1s an inhibitor of
the interaction between PD-1 and its ligand, for example, 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
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-L.2 antibody). Any of the inhibitors of interaction between PD-
1 and its ligand may be used in the present invention, see, for example, U.S. Patent No.
UST709214, UST432059, 1UST722868, US8217149, US8383796, and US910272S. In some
embodiments, the inhibitor of PD-1 15 an Fc fusion protein comprising a PD-1 ligand, such as an
Fe-fusion of PD-L2 (e.g., AMP-224).

{0111] Thus, for example, in some embodiments, there is provided a method of treating a
solid or lymphatic tumor (such as inhibiting tumor metastasis) in an individual (such as a
human), comprising: a) locally administering to the site of the tumor an effective amount of an
infectious agent; and b) locally administering to the site of the tumor an effective amount of an
inhibitor of PD-1 (such as an anti-PD-1 antibody, for exaraple, Nivolumab, Pembrolizamab, or
Pidilizumab, or an Fe fusion protetn of a PD-1 ligand, for example, AMP-224). In some
embodiments, the infectious agent is a non-oncolytic virus. In some embodiments, the infectious
agent 1s an oncolytic virus. In some embodiments, the infectious agent is a wild type infectious
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agent. In some embodiments, the infectious agent is genetically modified. In some
embodiments, the infectious agent is attenuated (for example through nultiple passages,
inactivation or genetic modification}. In some embodiments, the inhibitor of PD-1 15 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-L.2
interaction. In some embodiments, the inhibitor of PD-1 13 an Fc fusion protein comprising a
PD-1 ligand, such as an Fe-fusion of PD-L2 (e.g¢., AMP-224). In some embodiments, the method
further comprises local administration of a second immunomodulator, such as an immune-
stimulating agent (¢.g., a U140 activator or a 4-1BB activator). In some embodiments, the
infectious agent and/or the inhibitor of PD-1 are administered directly into the tumor. In some
embodiments, the infectious agent and/or the inhibitor of PDB-1 are administered to the tissue
having the tumor. In some embodiments, both the infectious agent and the inhibitor of PD-1 are
administered directly into the tumor. In some embodiments, both the infectious agent and the
inhtbitor of PD-1 are administered to the tissue having the tumor. In some embodiments, the
infectious agent is administered weekly. In some embodiments, the inhibitor of PD-1 is
administered weekly. In some embodiments, the infectious agent and the inhibitor of PD-1 are
administered sequentially. In some embodiments, the infectious agent is administered prior to
{(such as immediately prior to) the administration of the inhibitor of PD-1. In some
embodiments, the infectious agent is administered after (such as immediately after) the
administration of the inhibitor of PD-1. In some embodiments, the infectious agent and the
inhibitor of PD-1 are administered simultaneously (for example in a single composition). In
some embodiments, the method further comprises administration of the infectious agent and/or
the inhibitor of PD-1 by an adnunistration route other than local administration.

{0112] For example, in some embodiments, there is provided a method of treating a solid or
fymphatic tumor (such as inhibiting tumor metastasis) in an individual, comprising: a) locally
administering to the site of the tumor an effective amount of an oncolytic virus (such as
oncolvtic adenovirus}; and b} locally administering to the site of the tumor 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-
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{0113} In some embodiments, there i3 provided a method of treating a solid or lymphatic
tumor (such as inhibiting tumor metastasis) in an individual, comprising: a) locally
admunistering to the site of the turnor an effective amount of an oncolytic virus (such as
oncolytic adenovirus) comprising a viral vector comprising a tumeor cell-specific promoter
operably linked to a viral gene essential for replication of the virus; and b) locally administering
to the site of the tumor an effective amount of an inhibitor of PD-1 (such as an anti-PD-1
antibody, for example, Nivolumab, Pembrolizumab, or Pidilizamab, or an Fe fusion protein of a
PD-1 ligand, for example, AMP-224} 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 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.

{¢114] In some embodiments, there is provided a method of treating a solid or lymphatic
turnor (such as inhibiting tumor metastasis) in an individual, comprising: a) locally
administering to the site of the tumor an effective amount of an oucolytic virus {(such as
oncolvtic adenovirus) comprising a viral vector comprising a tumor cell-specific promoter
operably linked to a viral gene essential for replication of the virus and a nucleic acid encoding
an immune-related molecule (such as cytokine or chemokine) operably linked to a viral
promoter; and b) locally administering to the site of the tumor 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 1s 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, EIB, and E4.  In some embodiments, the viral promoter operably
jinked to the nucleic acid encoding the immune-related molecule is the E3 promoter. In some
embodiments, the immune-related molecule 15 GM-CSF.

{8115} In some embodiments, there i3 provided a method of treating a solid or lymphatic
tumor (such as inhibiting tumor metastasis) in an individual, comprising: a) locally
adnunistering to the site of the tursor an effective amount of an adenovirus serotype 5, 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
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tumor an effective amount of an inhibitor of PB-1 (such as an anti-PD-1 antibody, for example,
Nivolumab, Pembrolizumab, or Pidilizumab, or an Fec 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.
{0116} In some embodiments, there i3 provided a method of treating a solid or lymphatic
tumor (such as inhibiting tumor metastasis) in an individual, comprising: a) locally
admunistering to the site of the turnor an effective amount of CGOO70; and b) locally
administering to the site of the tumor 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 embodiments, the inhibitor of PD-1
is an anti-PD-1 antibody, for example, Nivolumab, Pembrolizumab, or Pidilizumab. In some
embodiments, the inhibitor of PI3-1 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-1L2
mteraction. In sore embodiments, the mhibitor of PD-1 15 an Fc fusion protein comprising a
PD-1 ligand, such as an Fe-fusion of PD-L2 {e.g., AMP-224}. In some embodiments, the
CGO070 and/or the mhibitor of PD-1 are adnunistered directly into the tumor. In some
embodiments, the oncolytic virus and/or the inhibitor of PD-1 are administered to the tissue
having the tumor. In some embodiments, both the CGO070 and the inhibitor of PD-1 are
administered directly into the tumor. In some embodiments, both the CGO070 and the inhibitor
of PD)-1 are administered to the tissue having the tumor. In some embodiments, the CG007 13
administered weekly. In some embodiments, the inhibitor of PD-1 is administered weekly. In
some embodiments, the CGO070 and the inhibitor of PD-1 are administered sequentially. In
some embodiments, the CGO070 is administered prior to (such as immediately prior to} the
administration of the inhibitor of PD-1. In some embodiments, the CGO070 is administered after
{such as immediately after) the administration of the inhibitor of PD-1. In some embodiments,
the CGO070 and the inhibitor of PD-1 are administered simultaneously (for example in a single
composition). In some embodiments, the method further comprises administration of the
CGOO70 and/or the inhibitor of PD-1 by an administration route other than local administration.
{0117] In some embodiments, the immune checkpoint inhibitor 13 an inhibitor of PD-1
ligand (e.g., PD-L1 and/or PI>-L2). In some embodiments, the inhibitor of PD-1 higand is an
anti-PD-L1 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 limited to, KY-1003, MULA-
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145, R(G7446 (also known as atezolizumab), BMS935559 (also known as MDX-1105),
MPDL3280A, MEDI4736, Avelumab (also known as MSBC0O10718C), and STI-A1010. In some
embodiments, the anti-PD-L1 or anti-PD-L.2 13 a monoclonal antibody or a polyclonal antibody.
in some embodiments, the anti-PD-L1 or anti-PD-L2 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 anti-PD-L1 or anti-PD-L2 antibody. In some embodiments, the
anti-PD-L1 or anti-PD-L2 antibody is a human, humanized, or chimeric antibody. In some
embodiments, the anti-PD-L1 or anti-PD-L.2 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 thereof. In some embodiments, the inhibitor of PD-1 ligand s an
inhibitor {¢.g., peptide, protein or small molecule) of both PD-L1 and PD-L2. Exemplary
inhibitors of both PD-1.1 and PD-L.2 include, but are not limited to, AUR-012, and AMP-224. In
some embodiments, the inhibitor of PD-L1 and the inhibitor of PD-L2 can be used
interchangeably in any of the methods of treatment described herein.

i0118] Thus, for example, in some embodiments, there is provided a method of treating a
solid or lymphatic tumor (such as inhibiting tumor metastasis) in an individual (such as a
human), comprising: a) locally administering to the site of the tumor an effective amount of an
infectious agent; and b} locally administering to the site of the tumor 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 infectious agent is a non-oncolytic virus. In some
embodiments, the infectious agent is an oncolytic virus. In some embodiments, the infectious
agent is a wild type infectious agent. In some embodiments, the infectious agent is genetically
modified. In some embodiments, the infectious agent is attenuated (for example through
multiple passages, inactivation or genetic modification). In some embodiments, the inhibitor of
PD-1 higand is an anti-PD-L1 antibody, for example, KY-1003, MCLA-145, R(G7446,
BMS935559, MPDL3280A, MEDI4736, Avelumab, or STI-A1010. In some embodiments, the
inhibttor of PD-1 ligand 1s 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 both PD-L1 and PD-L2, such
as AUR-012, and AMP-224. In some embodiments, the method further comprises local
administration of a second immunomodulator, such as an immune-stimulating agent {(e.g, a
CD40 activator or a 4-1BB activator). In some embodiments, the infectious agent and/or the
inhibitor of PD-1 ligand are administered directly into the tumor. In some embodiments, the
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infectious agent and/or the inhibitor of PD-1 ligand are administered to the tissue having the
tumor. In some embodiments, both the infecticus agent and the inhibitor of PD-1 ligand are
adnunistered directly into the tumor. In some emabodiments, both the infectious agent and the
inhibitor of PD-1 ligand are administered to the tissue having the tumor. In some embodiments,
the infectious agent is administered weekly. Tn some embodiments, the inhibitor of PD-1 ligand
is administered weekly. In some embodiments, the infectious agent and the inhibitor of PD-1
ligand are administered sequentially. In some embodiments, the infectious agent 15 administered
prior to {such as immediately prior to} the administration of the inhibitor of PD-1 ligand. In
some embodiments, the infectious agent 13 administered after (such as immediately atter) the
administration of the inhibitor of PD-1 ligand. In some embodiments, the infectious agent and
the inhibitor of PD-1 ligand are administered simultaneously (for example in a single
composition). In some embodiments, the method further comprises administration of the
infectious agent and/or the inhibitor of PD-1 ligand by an administration route other than local
administration.

i8119] For example, in some embodiments, there is provided a method of treating a solid or
tymphatic turnor {such as inhibiting turor metastasisy 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) locally administering to the site of the tumor an etfective amount
of an inhibitor of PD-1 ligand (such as an anti-PD-L1 or anti-PD-L.2 antibody, or an inhibitor of
both PD-L1 and PDB-1.2).

{01298] In some embodiments, there is provided a method of treating a solid or lymphatic
turnor (such as inhibiting tumor metastasis) in an individual, comprising: a) locally
administering to the site of the tumor an effective amount of an oncolytic virus (such as
oncolvtic adenovirus) comprising a viral vector comprising a tumor cell-specific promoter
operably linked to a viral gene essential for replication of the virus; and b) locally administering
to the site of the tumor 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 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 NO: 1. In some embodiments,
the viral gene essential for replication of the virus is selected from the group consisting of ETA,

E1B, and E4.
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{0121} In some embodiments, there i3 provided a method of treating a solid or lymphatic
tumor (such as inhibiting tumor metastasis) in an individual, comprising: a) locally
admunistering to the site of the turnor an effective amount of an oncolytic virus (such as
oncolytic adenovirus) comprising a viral vector comprising a tumeor cell-specific promoter
operably linked to a viral gene essential for replication of the virus and a nucleic acid encoding
an immune-refated molecule (such as cytokine or chemokine) operably linked to a viral
promoter; and b) locally admunistering to the site of the tumor 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 tumor-specific promoter 1s 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 viral
promoter operably linked to the nucleic acid encoding the immune-related molecule is the E3
promoter. To some embodiments, the immune-related molecule is GM-CSF.

8122} In some embodiments, there is provided a method of treating a solid or lymphatic
tumor {such as inhibiting tumor metastasis) in an individual, comprising: a) locally
administering to the site of the tumor an effective amount of an adenovirus serotype 5, wherein
the endogenous Ela promoter and E3 19kD coding region of a native adenovirus is replaced by
the human EZF-1 promoter and a nucleic acid encoding an immune-related molecule (such as
cytokine or chemokine, for example, GM-CSF); and b) locally admunistering to the site of the
tumor an effective amount of an inhibitor of PD-1 ligand (such as an anti-PD-L1 or anti-PD-L.2
antibody, or an inhibitor of both PD-L1 and PD-L2). 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 ID NO:1.

{¢123] In some embodiments, there is provided a method of treating a solid or lymphatic
tumor (such as inhibiting tumor metastasis} in an individual, comprising: a) locally
administering to the site of the tumor an effective amount of CGOO70; and b) locally
administering to the site of the tumor 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, RG7446, BMS935559, MPDL3280A, MEDI4736, Avelumab, or STI-A1010. In
some embodiments, the inhibitor of PD-1 ligand is an anti-PD-L2 antibody. In some
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embodiments, the inhibitor of PD-1 ligand 1s an inhibitor {e.g., peptide, protein or sruall
molecule) of both PD-L1 and PD-L2, such as AUR-012, and AMP-224. In some embodiments,
the CGO070 and/or the inhibitor of PD-1 ligand are administered directly into the tumor. In
some embodiments, the oncolytic virus and/or the inhibitor of PD-1 ligand are administered to
the tissue having the tumor. In some embodiments, both the CG0070 and the mhibitor of PD-1
ligand are administered directly into the tumor. In some embodiments, both the CGOO70 and the
inhibitor of PD-1 ligand are admunistered to the tissue having the tumor. In some embodiments,
the CGO07 is administered weekly. In some embodiments, the inhibitor of PD-1 ligand is
administered weekly. In some embodiments, the CGO070 and the inhibitor of PD-1 ligand are
administered sequentially. In some embodiments, the CGO070 ts administered prior to (such as
immediately prior to) the administration of the inlubitor of PD-1 ligand. In some embodiments,
the CGO070 is 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 simultaneously (for example in a single composition). In some embodiments, the
method further comprises administration of CGO070 and/or the inhibitor of PD-1 ligand by an
admunistration route other than local administration.

{0124] In some embodiments, the immune-stimulating agent is an activator of CD40. In
some embodiments, the activator of CD40 is an agonistic anti-CD40 antibody. Any of the
known anti-CD40 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, APX005, and APX005M, Bl-
655064, and BMS-986090. In some embodiments, the agonistic anti-CD40 antibody is a
monoclonal antibody or a polyclonal antibody. In some embodiments, the agonistic anti-CD40
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 anti-CD40 antibody. In
some embodiments, the agonistic anti-CB40 antibody is a human, humanized, or chimeric
antibody. In some embodiments, the agonistic anti-CD40 antibody is a bispecific antibody, a
muldtispecific antibody, a single domain antibody, a fusion protein comprising an antibody
portion, or any other variants or dertvatives thereof. In some embodiments, the activator of
CD40 1s a natural or engineered CD40 ligand, such as CD40L. In some embodiments, the
activator of CD40 is an inhibitor of the interaction between CD40 and CD40L. In some

embodiments, the activator of CD40 increases the signaling of CD40.
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{6125} Thus, for example, in some embodiments, there 1s provided a method of treating a
solid or lymphatic tumor {(such as inhibiting tumor metastasis) in an individual {(such as a
human), comprising: a) locally administering to the site of the tumor an effective amount of an
infectious agent; and b} locally administering to the site of the tumor 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). In some embodiments, the infectious agent is a non-
oncolytic virus. In some embodiments, the infectious agent 1s an oncolytic virus. In some
embodiments, the infectious agent is a wild type infectious agent. In some embodiments, the
infectious agent is genetically modified. In some embodiments, the infectious agent is
attenuated (for example through multiple passages, inactivation or genetic modification}. In
some embodiments, the activator of CD40 is an agnostic anti-CD40 antibody, for example, CP-
870,893, Dacetuzumab, Chilob 7/4 or APX005M. In some embodiments, the method further
comprises local administration of a second immunomodulator, such as an immune checkpoint
inhibttor. In some embodiments, the second immunomodulator is 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. In some embodiments, the infectious
agent and/or the activator of CD40 are administered directly into the tumor. In some
embodiments, the infectious agent and/or the activator of CD40 are administered to the tissue
having the tumor. In some embodiments, both the infectious agent and the activator of CD40
are administered directly into the tumor. In some embodiments, both the infectious agent and
the activator of CD40 are administered to the tissue having the tumor. In some embodiments, the
infectious agent is administered weekly. In some embodiments, the activator of CD40 1s
administered weekly. In some embodiments, the infectious agent and the activator of CD40 are
adnunistered sequentially. In some embodiments, the infectious agent is admirnistered prior to
{such as immediately prior to) the administration of the activator of CD40. In some
embodiments, the infectious agent is administered after (such as immediately after) the
administration of the activator of CB40. In some embodiments, the infectious agent and the
activator of CD40 are administered simultaneocusly (for example in a single composition). In
some embodiments, the method further comprises administration of the infectious agent and/or
the activator of CD40 by an administration route other than local administration.

{0126} For exaraple, in some embodiments, there is provided a method of treating a solid or
fvmphatic tumor 1n an individual, comprising: a) locally administering to the site of the tumor an
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effective amount of an oncolytic virus (such as oncolytic adenovirus), and b) locally
administering to the site of the tumor 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).

{6127} In some embodiments, there 18 provided a method of treating a sohd or lymphatic
tumor (such as inhibiting tumor metastasis) in an individual, comprising: a) locally
admunistering to the site of the turnor an effective amount of an oncolytic virus (such as
oncolytic adenovirus) comprising a viral vector comprising a tumeor cell-specific promoter
operably linked to a viral gene essential for replication of the virus; and b) locally administering
to the site of the tumor 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). 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, EIB, and E4.

[6128] In some embodiments, there 1s provided a method of treating a sohd or lymphatic
tumer (such as inhibiting tumor metastasis) in an individual, comprising: a} locally
administering to the site of the tumor an effective amount of an oncolytic virus {such as
oncolvtic adenovirus) comprising a viral vector comprising a tumor cell-specific promoter
operably linked to a viral gene essential for replication of the virus and a nucleic acid encoding
an immune-related molecule (such as cytokine or chemokine) operably linked to a viral
promoter; and b) locally administering to the site of the tumor an effective amount of an
activator of CP40 (such as an agnostic anti-CD40 antibody, for example, {P-870,893,
Dacetuzumab, Chilob 7/4 or APX005M). 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 essential
for replication of the virus is selected from the group consisting of E1A, E1B, and E4. 1o some
embodiments, the viral promoter operably linked to the nucleic acid encoding the immune-
related molecule is the E3 promoter. In some embodiments, the immune-related molecule is
GM-CSF.

{0129} In some embodiments, there 1s provided a method of treating a solid or lymphatic
tumort (such as inhibiting tumor metastasis) in an individual, comprising: a) locally
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administering to the site of the tumor an effective amount of an adenovirus serotype S, wherein
the endogenous Ela promoter and E3 19kD coding region of a native adenovirus is replaced by
the human E2F-1 promoter and a vucleic acid encoding an immune-related molecule (such as
cytokine or chemokine, for example, GM-CSF}; and b} locally administering to the site of the
tumor 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). In some embodiments, the
tumor-specific promoter is a human E2F-1 promoter or an E2F-1 promoter corprising the
nucleotide sequence set forth in SEQ 1D NGO L

{0130} In some embodiments, there 1s provided a method of treating a solid or lymphatic
tumor {such as inhibiting tumor metastasis) in an individual, comprising: a) locally
administering to the site of the tumor an effective amount of CGO070; and b) locally
administering to the site of the tumor 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). In some embodiments, the activator of C340 1s an agnostic anti-CD40 antibody,
for example, CP-870,893, Dacetuzumab, Chil.ob 7/4 or APX005M. In some embodiments, the
CGO070 and/or the activator of CD40 are administered directly into the tumor. In some
embodiments, the oncolytic virus and/or the activator of CD40 are administered to the tissue
having the tumor. In some embodiments, both the CGO070 and the activator of CD40 are
administered directly into the tumor. In some embodiments, both the CGO070 and the activator
of CD40 are administered to the tissue having the tumor. In some embodiments, the CG007 is
administered weekly. In some embodiments, the activator of CD40 is adnministered weekly. In
some embodiments, the CGO070 and the activator of CD40 are administered sequentially. In
some embodiments, the CGO070 is administered prior to (such as immediately prior to} the
admuinistration of the activator of CD40. In some embodiments, the CGO070 1s administered
after (such as immediately after) the administration of the activator of CD40. In some
embodiments, the CG0070 and the activator of CD40 are administered simultanecusly (for
example in a single composition). In some embodiments, the method further comprises
administration of CG0070 and/or the activator of CD40 by an administration route other than
local adrministration

{¢131] In some embodiments, the method comprises administration of two or more (such as
any of 2, 3, 4, 5, 6, or more) infectious agents. For example, in some embodiment, the method
comprises: a) locally administering to the site of the tumor an effective amount of a first
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mnfectious agent (such as a virus, for example an oncolytic virus); and b) locally administering to
the individual an effective amount of a second infectious agent {such as a bacterium, for
example BCG, MCNA or Listeria monocytogene); and ¢} locally administering to the site of the
tumor an effective amount of an immunomodulator (including combination of
immunomodulators).

i8132] 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 infectious
agent. In some embodiments, the pretreatment composition comprises a transduction enhancing
agent, such as N-Dodecyl-p-D-maltoside (DDM)}. 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.

10133] The pretreatment composition can be administered directly into the tumor orto 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%, 0.05%, 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 pretreatment composition
comprises any of about 0.01% to about 0.05%, about 0.05% to about 0.1%, 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
4%, about 4% to about 5%, about 0.01°%% to about 1%, about 0.05% {0 about 2%, about 1% 10
about 5%, or about 0.1% to about 5% of the transduction enhancing agent (such as DDM).
[0134] In some embodiments, the pretreatment (such as DDM) 13 administered immediately
{such as no more than 5 minutes) prior to the administration of the infectious agent. In some
embodiments, the pretreatment (such as DDM)} is administered no more than about any of 5
minutes, 10 minutes, 15 minutes, 20 minutes, 30 minutes, 45 minutes, 1 hour, 90 minutes, 2
hours, 3 hours or 4 hours before the administration of the infectious agent. In some
embodiments, the pretreatment (such as DDM) is administered no more than about 2 hours
before the administration of the infecticus agent.

{8135} Suttable dosages for the pretreatment composition (such as BDDM) include, but are
not limited to, about any of 0.1 mg/kg, 0.5 mg/kg, 1 mg/kg, 1. 5mg/kg, 2 mg/kg, 2.5 mg/kg,

Smg/keg, 10 mg/kg, 25 mg/kg, 50 mg/kg, 100 mg/ke, 150 mg/kg, 200 mg/kg, 250 mg/kg, 300

2
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mg/kg, 400 mg/kg, SO0 mg/kg, 0.1 mg/kg to 0.5 mg/kg, 0.5 mg/kg to 1 mg/kg, 1 mg/kgto 2
mg/kg, 2 mg/ke to Smg/ke, Smg/kg to 10 mg/ke, 10 mg/kg to 25 mg/kg, 25 mg/kg to 50 mg/kg,
50 mg/kg to 100 mg/kg, 100 mg/kg to 150 mg/kg, 150 mg/kg to 200 mg/kg, 200 mg/kg to 250
mg/ke, 250 mg/kg to 500 mg/kg, or 0.5 mg/kg to about 5 mg/kg. In some embodiments, a
suitable dosage for the pretreatment cormposition is about any one of 0.1 ¢, 02 g 058, 075 ¢ 1
g, 1.5g 2¢g,25g 5 g or 10 g of the transduction enhancing agent (such as DDM).

{0136] In some embodiments, the individual {e.g., wholly or only at the site of the tumor) is
subject to a prior therapy prior to the administration of the infectious agent and the
immunomodulator (including combination of immunomodulators). In some embodiments, the
prior therapy is tumor site preparation using one or more (such as 1, 2, 3, 4, S, or more})
treatment modalities, including, but are not limited to radiation therapy, administration of one or
more immune-related molecules, administration of other therapeutic agents, and combination
thereof. 1t 1s 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 sensitive Treg at the
tumor sites, thereby reviving the exhausted or telorized T memory cells. Similarly, tumor site
preparations prior to or in concomitant with the administration of the invention combination “at”
tumor stte can involve cytokines, chemokines, small molecules and other well-known beneficial
immunomodulators, such as IL2, .12, OX40, CD40 and 4-1BB agonist. These tumor site
preparation modalities can be given in conjunction with or in sequence depending on needs.
{0137} In some embodiments, the prior therapy is radiation therapy {e.g., with or without
chemotherapy). In some embodiments, the radiation therapy is tn 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 prior therapy is radiation therapy to tissues having the tumor. In some
embodiments, the prior therapy is radiation therapy to only the site of the tumor selected for
local administration of the infectious agent and the immunomodulator. In some embodiments,
the prior therapy is radiation therapy to only a tissue having the tumor selected for local
administration of the infectious agent and the immunomodulator. In some embodiments, the
dose of the radiation therapy is insufficient to eradicate the tumor cells. For example, a suitable
dosage of the radiation therapy ts about any one of 1 Gy, 5 Gy, 10 Gy, 15 Gy, 20 Gy, 25 Gy, 30
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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, 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 1 Gy to about S Gy, about S 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 Gy to about 15 Gy, about 10 Gy to about 20 Gy, about 20 Gy to
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 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 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.

{6138} In some embodiments, the radiation therapy is administered in more than one
fraction, such as aboutany one of 2, 3,4, 5, 6,7, 8,9, 10, 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 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 1 week, 2 weeks, 3 weeks, 4 weeks, 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 § 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 | week to about 6 weeks. In some
embodiments, the radiation therapy is administered 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 1.5 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, S0 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 15 Gy to about 20 Gy, about 20 Gy to about 30 {3y, 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.
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{6139] In some embodiments, the radiation therapy 1s aim at lymphodepletion, either as a
single dose fraction per day or in multiple fractions over days to weeks. 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 lymphodepletion radiation therapy 1s 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 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
morte. 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 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 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, lymphodepletion radiation therapy is administered with or
without the use of a chemotherapeutic agent, such as but not limited to, cyclophosphamide and
fludarabine.

{0140] 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), tele therapy,
brachytherapy, sealed source radiation therapy, systemic radioisotope therapy {(RIT), unsealed
source radiation therapy, intraoperative radiation therapy (JORT), targeted intraoperative
radiation therapy (TARGIT), intensity-modulated radiation therapy (IMRT), volumetric
modulated arc therapy (VMAT), particle therapy, and auger therapy.

{0141} In some embodiments, there is provided a method for treating an individual having a
solid or lymphatic tumor, comprising (a) locally administering a radiation therapy; b) locally
administering to the site of the tumor an effective amount of an infectious agent (such as an
oncolytic virus, for example, CG0070); and ¢} locally administering to the individual an
effective amount of an immunomodulator (including combination of imumunomodulators, such
as an immune checkpoint inhibitor and/or an immune-stimulating agent). In some embodiments,
there is provided a method for inhubiting metastasis of a solid or lymphatic tumor o the
individual, comprising {a) locally administering a radiation therapy; b) locally administering to
the site of the tumor an effective amount of an infectious agent (such as an oncolytic virus, for
example, CG0070); and ¢) locally administering to the individual an effective amount of an
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immunomodulator (including combination of immunomodulators, such as an immune
checkpoint inhibitor and/or an immune-stimulating agent). In some embodiments, the radiation
therapy ts administered prior to the administration of the infectious agent and/or the
immunomodulator {including combination of immunomodulators). In some embodiments, the
radiation therapy is admunistered about 1 day to about T week {e.g., about 2 days) prior to the
administration of the infectious agent and the immunomeoedulator (inchading combination of
immunomodulators). In some embodiments, the radiation therapy, and/or the infectious agent,
and/or the immunomodulator (including combination of immunomodulators) are administered
directly to the solid or lymphatic tumor. In some embodiments, the radiation therapy, and/or the
infectious agent, and/or the immunomodulator (including combination of immunomodulators)
are administered to the tissue having the solid or lymphatic tumor. In some embodiments, the
immunomodulator is a CTLA-4 inhibitor (such as an anti-CTLA-4 antibody, for example
Ipilimumab, or an engineered lipocalin protein, for example an anticalin that specifically
recognizes CTLA-4). In some embodiments, the immunomodulator is a CD40 agonist (such as
an agnostic anti-CD40 antibody, for example, CP-870,893, Dacetuzumab, Chil.ob 7/4 or
APXO00SM). In some embodiments, the method comprises local administration of a combination
of immunomodulators comprising a CTLA-4 inhibitor (such as an anti-CTLA-4 antibody, for
example Iptlimumab, or an engineered lipocalin protein, for exarple an anticalin that
specifically recognizes CTLA-4} and a2 CD40 agonist (such as an agnostic anti-CD40 antibody,
for example, CP-870,893, Dacetuzumab, Chilob 7/4 or APX005M). In some embodiments, the
radiation therapy is administered at a dose of about 1 Gy to about 10 Gy (such as about 4 Gy)
per tumor site. In some embodiments, the radiation therapy 1s administered weekly in about 2
split doses (e.g., daily for about 2 days). In some embodiments, the radiation therapy is
administered for no more than about 4 weeks. In some embodiments, the infectious agent and
the immunomodulator (including combination of immunomodulators) are administered weekly
for about 2 weeks to about & weeks {such as about 6 weeks}. In some embodiments, the
infectious agent and the immunomodulator (ucluding combination of immunomodulators) are
further administered biweekly for about I month to about 4 months (such as about 2 months). In
some embodiments, the infectious agent, and the immunomodulator (including combination of
immunomodulators) are further administered monthly as a maintenance tfreatment.

{0142} In some embodiments, the prior therapy comprises admunistration of a therapeutic
agent. In some embodiments, the dosage of the therapeutic agent ts sufficient to eradicate the
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tumor cells. In some embodiments, the dosage of the therapeutic agent is insufficient to eradicate
the tumor cells. In some embodiments, the therapeutic agent is any one or combination of
chemotherapeutic agents knowu in the art, for example, cyclosphamide. In some embodiments,
the therapeutic agent is any one or combination of agents targeting or blocking a cellular
signaling pathway known in the art, for example, a BRAF inhibitor. In some erobodiruents, the
therapeutic agent is any one 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 ageunt 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 11.6, 1L.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 mnhibitor), IAP inhibitors, STING activators (such as CDN), PRRago (such as CpG ODN
(oligodeoxynucleotides), Imiquimod, or Poly I:C), TLR stimulators {such as GS5-9620, AED-
1419, CYT-003-QbG10, AVE-0675, or PF-7909), and RLR stimulators (such as RIG-I, Mda3,
or LGP2 stimulators). In some embodiments, the therapeutic agent is an agent that causes
dysfunction or damage to a structural component of a tumor. Exemplary agents include, but are
not imited to, anti-VEGF antibody, a hyaluronidase, and n-dodecyl-B-maltoside. In some
embodiments, the therapeutic agent induces immune cells, such as dendritic cells, B cells, and T
cells (such as follicular T helper celis).

8143} 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,
either singly or in combination.

{0144} In some embodiments, the method for treating an individual having a solid or
lymphatic tumor (such as inhibiting tumor metastasis}), comprising (a) locally administering a
therapeutic agent (such as CCL21); b) locally administering to the site of the tumor an effective
amount of an infectious agent (such as an oncolytic virus, for example, CGO070); and c} locally
administering to the individual an effective amount of an immunomodudator (including
combination of immunomodulators, such as an immune checkpoint inhibitor and/or an immune-
stimulating agent). In some embodiments, the therapeutic agent comprises a chemokine. In some
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embodiments, the chemokine 1s CCL21. In some embodiments, CCL21 15 in a nanocapsule. In
some embodiments, the therapeutic agent is administered prior to the administration of the
infectious agent and/or the immunomodulator (including combination of immunomodulators).
in some embodiments, the therapeutic agent {such as CCL21) is administered about 1 day to
about 1 week (e.g., about 2 days) prior to the administration of the infectious agent and the
immunomodulator (including combination of immunomodulators). In some embodiments, the
therapeutic agent, and/or the infectious agent, and/or the immunomodulator (including
combination of immunomoduiators) are administered directly to the solid or lymphatic tumor. In
some embodiments, the therapeutic agent, and/or the infectious agent, and/or the
immunomodulator (including combination of immunomodulators) are administered to the tissue
having the solid or lymphatic tumor. In some embodiments, the immunomodulator is a CTLA-4
inhibitor {such as an anti-CTLA-4 antibody, for example Ipilimumab, or an engineered lipocalin
protein, for example an anticalin that specifically recognizes CTLA-4). In some embodiments,
the immunomodulator 15 a CD40 agonist (such as an agnostic anti-CD40 antibody, for example,

CP-870,893, Dacetuzumab, Chilob 7/4 or APX005Mj). In some embodiments, the method

inhibitor {such as an anti-CTLA-4 antibody, for example Ipilimumab, or an engineered lipocalin
protein, for example an anticalin that specifically recognizes CTLA-4) and a CD40 agonist (such
as an agnostic anti-CD40 antibody, for example, CP-870,893, Dacetuzumab, Chilob 7/4 or
APXO00SM). In some embodiments, the therapeutic agent (such as CCL21) s administered at a
dose of about 10 pg to about 100 mg per tumor site. In some embodiments, the dose per tumor
site of the therapeutic agent (such as CCL21) is dependent on the size of the tumor, for example,
about 100 ug to about 10 mg (such as about 400 ng) for a tumor with the longest dimension of
about 5 cm or larger, about 50 ug to about 5 mg (such as about 200 ug) for a tumor with the
longest dimension of about 2 ¢ 1o about S cm, or about 25 ug to about 2.5 mg (such as about
100 pg) for a tumor with the longest dimension of about 0.5 cm to about 2 cm. In some
embodiments, the therapeutic agent (such as CCL2 1), the infectious agent, and the
immunomodulator {including combination of immunomodulators) are administered weekly for
about 2 weeks to about 8 weeks (such as about 6 weeks). In some embodiments, the therapeutic
agent (such as CCL21), the infectious agent, and the immunomodulator {including combination

of immunomodulators) are further adnunistered biweekly for about 1 month to about 4 months
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{(such as about 2 mouths). In some embodiments, the therapeutic agent {such as CCL21), the
infectious agent, and the immunomeodulator (including combination of immunomodulators) are
further adroinistered monthly as a maintenance treatment.
{0145] In some embodiments, the method for treating an individual having a solid or
tymphatic tumor {such as inhibiting tumor metastasis), comprising (a) locally adnunistering a
therapeutic agent (such as CpG ODN}; b) locally administering to the site of the tumor an
effective amount of an infectious agent (such as an oncolytic virus, for example, CG0070); and
¢) locally administering to the individual an effective amount of an immunomodulator (including
combination of immunomodulators, such as an immune checkpoint inhibitor and/or an immune-
stimulating agent). In some embodiments, the therapeutic agent comprises a PRRago. In some
embodiments, the chemokine 18 CpG ODN, such as CpG 7909, In some embodiments, the
therapeutic agent is administered prior to the administration of the infectious agent and/or the
immunomodulator (including combination of immunomodulators). In some embodiments, the
therapeutic agent (such as CpG ODN) 1s admuinistered about 1 day to about 1 week (e.g., about 2
days) prior to the administration of the infectious agent and the immunomodulator (including
combination of immunomodulators). In some embodiments, the therapeutic agent, and/or the
infectious agent, and/or the immunomodulator (including combination of immunomodulators)
are administered directly to the solid or lymphatic tumor. In some embodiments, the therapeutic
agent, and/or the infectious agent, and/or the immunomodulator (including combination of
immunomodulators) are administered to the tissue having the solid or lymphatic tumor. In some
embodiments, the immunomodulator is a CTLA-4 inhibitor (such as an anti-CTLA-4 antibody,
for example Ipihimumab, or an engineered lipocalin protein, for example an anticalin that
specifically recognizes CTLA-4}. In some embodiments, the immunomodulator is an OX40
agonist (such as an agnostic anti-OX40 antibody, for example, MEDI-0469). In some
embodiments, the method comprises local admintstration of a combination of
immunomodulators comprising a CTLA-4 inhibitor (such as an anti-CTLA-4 antibody, for
example Iptlimumab, or an engineered lipocalin protein, for example an anticalin that
specifically recognizes CTLA-4} and an OX40 agonist (such as an agnostic anti-OX40 antibody,
for example, MEDI-6469)}. In some embodiments, the therapeutic agent {such as CpG ODN) is
administered at a dose of about 10 ug to about 100 mg per tumor site. In some embodiments,
the dose per tumor site of the therapeutic agent (such as CpG ODN) is dependent on the size of
the tursor, for example, about 200 ug to about 20 mg (such as about 2 mg) for a tumor with the
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longest dimension of about 5 cm or larger, about 100 ug to about 10 mg (such as about 1 mg) for
a tumor with the longest dimension of about 2 cm to about 5 cm, or about 50 pg to about 5 mg
{such as about 500 ug) for a tumor with the longest dimension of about 0.5 cm to about 2 ¢ In
some embodiments, the therapeutic agent (such as CpG ODN), the infectious agent, and the
immunomodulator (including combination of immunomodulators) are administered weekly for
about 2 weeks to about 8 weeks (such as about & weeks). In some embodiments, the therapeutic
agent (such as CpG ODN), the infectious agent, and the immunomodulator (including
combination of immunomodulators) are further administered biweekly for about 1 month to
about 4 months (such as about 2 months). In some embodiments, the therapeutic agent (such as
CpG ODN), the mfectious agent, and the immunomodulator (including combination of
immunomodulators) are further administered monthly as a maintenance treatment.

{0146] Suitable dosages for the infectious agent depend on factors such as the nature of the
infectious agent, type of the solid or lymphatic tumor being treated, and routes of administration.
As used herein, “particles” as related to an infectious agent mean the collective number of
physical singular units of the infectious agent (such as a virus or bacterium). This number can be
converted to, or is equivalent to, another number meaning infectious titer units, e.g., plague
forming unit {pfu) or international unit, by infectivity assays as known in the art. In some
embodiments, the infectious agent is administered at a dose of about anv one of 1x10° particles,
1x10° particles, 1x107 particles, 1x10% particles, 1x10” particles, 1x10" particies, 2x10"
particles, 5%101 particles, ixiot particles, 2x 10" particles, 5x10' particles, ix10" particles,
2x10" particles, 5x10' particles, 1x10" particles, 2x10" particles, 5x10" particles, 1x10"
particles, or 1x10" particles. In some embodiments, the infectious agent is administered at a
dose of any one of about 1x10° particles to about 1x10° particles, about 1x10° particles to about
110" particles, about 1x10” particles to about 1x10° particles, about 1x10® particles to about
1x10” 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
5x10" particles, about 5x10'" particles to about 1x10" particles, about 1x10" particles to about
1x10" particles, or about 1x10"" particles to about 1x10" particles.

{0147] In some embodiments, the infectious agent 1s administered daily. In some

embodiments, the infectious agent is administered is administered at least about any one of Ix,

60



WO 2017/070110 PCT/US2016/057526

2x, 3x, 4x, Sx, 6x, or 7x (i.e., daily} a week. In some embodiments, the infectious agent is
administered weekly. In some embodiments, the infectious agent is administered weekly
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 & weeks; once every 8 weeks,
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 each 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 is no more than about a week.
{¢1438] The administration of the infectious agent can be over an extended period of time,
such as from about a month up to about seven years. In some embodiments, the infectious agent
is administered over a period of at least about anyone 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 infectious agent is administered
over a period of at least 4 weeks or 6 weeks. In some ernbodiments, the infectious agent is
administered weekly for four weeks every 3 months. In some embodiments, the infectious agent
1s adnunistered weekly for 6 weeks every 3 months.
i0149] Suitable dosages for the immunomodulator (including combination of
immunomodulators) depend on factors such as the nature of the immunomodulator or
combination of immunomodulators, type of the solid or lymphatic tumor being treated, and the
routes of administration. Exemplary doses of the immunomodulator (including combination of
immunomodulators) include, but are not limited to, about any one of 1 mg/m’, 5 mg/m’, 10
mg/m”, 20 mg/m’, 50 mg/m’, 100 mg/m®, 200 mg/m’, 300 mg/m’, 400 mg/m’, 500 mg/m’, 750
me/m’, 1000 mg/m’, or more. In some embodiments, the dose of the immunomodulator
{including combination of immunomodulators) is included in any one of the following ranges:
about 1 to about S mg/m’, about 5 to about 10 mg/m’, about 10 to about 20 mg/m’, about 20 to
about 50 mg/m?} about 30 to about 100 mg/’m?‘, about 100 mg/m?‘ to about 200 1ng/m2, about 200
to about 300 mg/m’, about 300 to about 400 mg/m’, about 400 to about 500 mg/m’, about 500 to
about 750 mg/m’, or about 750 to about 1000 mg/m”. In some embodiments, the dose of the
immunomodulator is about any one of | pg'kg, 2 ug/kg, 5 ng/ke, 10 ng/kg, 20 ug/kg, 50
ug/kg, 0.1 mg/kg, 0.2 mg/ke, 0.3 mg/kg, 0.4 mg/ke, 0.5 mg/kg, 1 mg/kg, 2 mg/ke, 5 mg/kg, 10
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mg/kg, 20 mg/kg, 50 mg/kg, 100 mg/kg, or more. In some embodiments, the dose of the
immunomodulator (including combination of immunomodulaters) is any one of about 1 pg/ke
to about 5 pg/kg, about 5 pg/kg to about 10 pg/kg, about 10 pg/kg to about S0 pg/kg, about 50
ug/kg to about 0.1 mg/kg, about 0.1 mg/ke to about 0.2 mg/kg, about 0.2 mg/kg to about 0.3
mg/kg, about 0.3 mg/kg 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 5 mg/kg, about § mg/kg to about 10 mg/kg,
about 10 mg/kg to about 20 mg/kg, about 20 mg/kg to about 50 mg/kg, about 50 mg/kg to about
100 mg/kg, or about 1 mg/kg to about 100 mg/ke. In some embodiments, the dose of the
immunomodulatory (including combination of immmunomodulators) is about any one of 1 ug, 10
ug, 50 ug, 100 pg, 500 ug, 1 mg, 2 mg, 4 mg, 6 mg, 12 mg, 18 mg, 24 mg, 50 mg, 100 mg, 500
g or 1000 mg. In some embodiments, the dose of the immunomodulatory (including
combination of immunomodulators} is any one of about 1 pg to about 10 ug, about 10 ug to
about 50 10 ug, about 50 ug to about 100 ug, about 100 pg to about SO0 pg, about 500 pg to
about I mg, about 1 mg to 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 to about 100 mg, about 100 mg to about 500 mg,
about 500 mg to about 1000 mg, about 1 yugto about 1 mg, about 1 mg to about 1000 mg, or
about T ug to about 1000 mg. In some embodiments, the dose of the immunomodulator
{including combination of immunomodulators) administered per tumor site is no more than
about any of 10 ug, 50 ug, 100 pg, 500 pg, 1 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 (lncluding
combination of immunomodulators) adnministered per tumor site is any one of about 10 ugto
about 50 pg, about 50 pg to about 100 ug, about 100 ug to about 500 ug, about 100 ug to about
I mg, about 1 mg to about 2 mg, about 2 mg to about 5 mg, about 5 mg to about 10 mg, about 10
g to about 15 mg, about 10 mg to about 25 mg, about 25 mg to about 50 mg, about S0 mg to
about 100 mg, about 1 mg to about 50 mg, or about 100 ng to about 10 mg. In some
embodiments, the dose of the immunomodulatory {including combination of
immunomodulators) adnunistered per tumor stte is based on the size of the tumor.

{015¢] In some embodiments, the immunomodulator (including combination of
immunomodulators) is administered daily. In some embodiments, the immunomodulator
{including combination of immunomodulators) ts administered is administered at least about any

one of 1x, 2x, 3x, 4x, 5%, 6x, or 7x (1.e., daily} a week. In some embodiments, the
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immunomodulator (including combination of immunomodulators) is administered weekly. In
some embodiments, the immunomodulator {including combination of immunomodulators) is
administered weekly 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 embodirents, 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, © 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 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 is no more than about a week. In some embodiments, the
immunomodulator {including combination of immunomodulators) s administered with the same
dosing schedule as the infectious agent. In some embodiments, the immunomodulator (including
combination of immunomodulators) 1s administered with a different dosing schedule as the
infectious agent. 1n some embodiments, the infectious agent is administered weekly for four
weeks, and the immunomodulator (including combination of immunomodulators) 13
administered weekly for three out of four weeks.

{0151} The administration of the immunomodulator (including combination of
immunomodulators) can be over an extended period of time, such as from about a month up to
about seven years. In some embodiments, the immunomodulator (including combination of
immunomodulators) is administered over a period of at least about anyone 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
immunomodulator (including combination of immunomodulators) is administered over a period
of at least 3 weeks or 6 weeks. In some embodiments, the immunomodulator (including
combination of immunomodulators} is administered weekly for three out of four weeks every 3
months. In some embodiments, the immunomodulator (including combination of
immunomodulators) is administered weekly for 6 weeks every 3 months.

i8152] Exemplary routes of administration of the infectious agent, the immunomodulator
{including combination of immunomodulators), the cytokine, and/or the pretreatment
composition include, but are not limited to, intratumoral, intravesical, intramuscular,
mtraperitoneal, intravenous, intra-arterial, intracranial, intrapleural, subcutaneous, and epidermal
routes, or be delivered into lymph glands, body spaces, organs or tissues known to contain such
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five cancer cells (such as intrahepatic ot intrapancreatic injections). In some embodiments, the
administration is carried out by direct injection of the agent(s) into the tumor. In some
embodiments, the admuinistration 1s carried out by direct injection of the agent(s) to a site close to
the tumor cells. The specific route of the administration depends on the nature of the solid or
tymphatic tumor and 1s discussed further below 1u the context of different types of solid or
lvmphatic tumor.

[0153] In some embodiments, wherein the infectious agent and/or the immunomodulator
{including combination of immunomodulators) are administered intratumorally (e.g.,
mtratumoral injection), the total volume admirustered is no more than about any one of 0.5 mL,
Fml, 1.5ml, 2mb, 2.5 mL, 5 mL or 10 mL. In some embodiments, the volume of the
infectious agent and/or the immunomodulator (including combination of immunomedulators) for
mtratumoral administration {(such as intratumoral tnjection) per tumor stte is dependent on the
size of the tumor site. 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
5 ¢m, the intratumoral administration volume i1s no more than about 2 mL; for a tumor with the
longest dimnension 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 intratumoral
administration volume 1s about 0.5 mL; and for a tumor with the longest dimension of smaller
than about 0.75 cm, the intratumoral administration volume is about 0.1 mL. In some
embodiments, the infectious agent and/or the immunomodulator (including combination of
immunomodulators) are administered to all tumor sites. In some embodiments, the infectious
agent and/or the immunomodulator (including combination of immunomodulators) are
administered to about any one of 1, 2, 3, 4, 5, 6, or more tumor sites. In some embodiments, the
infectious agent and/or the immunomodulator (including combination of immunormodulators)
are administered to the tumor site with the largest size.

{0154] In some embodiments, the amount of the infectious agent in combination with the
immunomodulator is effective to inhibit tumor metastasis in the individoal. In some
embodiments, at least about 10% (including for example at least about any of 20%, 30%, 40%,
60%, 70%, 80%, 90%, or 100%) metastasis is inhibited. In some embodiments, a method of
inhibiting metastasis to lymph node is provided. In some embodiments, a method of inhibiting
metastasis to the lung 1s provided. Metastasis can be assessed by any known methods in the art,
such as by blood tests, bone scans, x-ray scans, CT scans, PET scans, and biopsy.
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{0155] In some embodiments, the amount of the infectious agent 1n combination with the
immunomodulator is effective to prolong survival (such as disease free survival) in the
individual In some embodiments, the survival is prolonged for at least about 2, 3,4, 5, 6, 12, or
24 months. 1n some embodiments, there is provided a method of prolonging survival of an
individual having a solid or lymphatic tumor, comprising: (a) locally administering to the site of
the tumor an effective amount of an infectious agent (such as CG0070); and (b) locally
administering to the site of the tumor an effective amount of an immunomodulator (including
combination of immunomodulators).

{0156} In some embodiments, the amount of the infectious agent in combination with the
immunomodulator is effective to cause disease remission {partial or complete) in the individual.
In some embodiments, there is provided a method of causing disease remission (partial or
complete) in an individual having a solid or lymphatic tumor, comprising: (a) locally
administering to the site of the tumor an effective amount of an infectious agent (such as
CGOOT0); and (b) locally administering to the site of the tumor an effective amount of an
immunomodulator (including combination of immunomodulators}.

{0157] In some embodiments, the amount of the infectious agent in combination with the
immunomodulator is effective to improve quality of life in the individual. In some embodiments,
there is provided a method of improving quality of life of an individual having a solid or
lvmphatic tumor, comprising: (a) locally administering to the site of the tumor an effective
amount of an infectious ageunt (such as CGO070); and (b) locally adnunistering to the site of the
tumor an effective amount of an immunomodulator (including combination of
immunomodulators).

{0158] In some embodiments, the amount of the infectious agent in combination with the
immunomodulator 15 effective to inhibit growth or reducing the size of the solid or lymphatic
tumor. In some embodiments, the size of the solid or lymphatic tumor is reduced for at least
about 10% (including for example at least about any of 20%, 30%, 40%, 60%, 70%, 80%, 90%,
or 100%). In some embodiments, there is provided a method of inhibiting growth or reducing the
size of a solid or lymphatic tumor in an individual, comprising: {(a) locally administering to the
site of the tumor an effective amount of an infectious agent (such as CGO070); and (b) locally
administering to the site of the tumor an effective amount of an immunomodulator (including

combination of immunomodulators).
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{0159] Solid or lymphatic tumors discussed herein include, but is not limited to, Hodgkin
lvmphoma, non-Hodgkin lymphoma, sarcomas and carcinomas such as fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, Kaposi's sarcoma, soft
tissue sarcorua, uterine sacronomasynovioma, mesothelioma, Ewing's tumor, lelomyosarcoma,
rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate
cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma,
sebaceous gland carcinoma, papillary carcinoma, papillary adenocarcinomas,
cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma,
hepatoma, bile duct carcinoma, chortocarcinoma, seminoma, embryonal carcinoma, Wilm's
tumor, cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, oligodendroghioma,
menangioma, melanoma, neuroblastoma, and retinoblastoma.

1816¢] In some embodiments, the solid or lymphatic tumor 1s 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 tumors of all stages, including stages, I, 1L, T,
and 1V, according to the American Joint Committee on Cancer (AJCC) staging groups. In some
embodiments, the solid or lymphatic tumor 1s an/a; early stage cancer, non-metastatic cancer,
primary cancer, advanced cancer, locally advanced cancer, metastatic cancer, cancer in
remission, cancer in an adjuvant setting, or cancer in a neoadjuvant setting. In some
embodiments, the solid or lymphatic tumor is localized resectable, localized unresectable, or
unresectable. In some embodiments, the solid or lymphatic tumor 1s localized resectable or
borderline resectable. In some embodiments, the cancer has been refractory to prior therapy.
{0161] In some embodiments, the solid or lymphatic tumor is head and neck cancer. In some
embodiments, the head and neck cancer is a squamous cell carcinoma n the head and neck. In
some 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 sinus and nasal cavity cancer, or salivary gland cancer.
In some embodiments, the head and neck squamous cell cancer is an early stage head and neck
cancer, non-metastatic head and neck cancer, advanced head and neck cancer, locally advanced
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head and neck cancer, metastatic head and neck cancer, head and neck cancer in remission, head
and neck cancer in adjuvant setting, or head and neck cancer in neoadjuvant setting. In some
embodiments, the head and neck cancer is in a necadjuvant setting. In some embodiments, the
administration of the infectious agent, the 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
infectious agent, the immunomodulator (including combination of umunomodulators) and/ot
the pretreatment composition is carried out by injection directly into the head and neck tumor. In
some embodiments, the administration of the infectious agent, the immunomodulator (including
combination of immunomodulators) and/or the pretreatment composition is carried out by
injection directly into metastatic sites of the head and neck tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composttion is carried out by injection into the head
and neck tissue close to the head and neck tumor.

8162} In some embodiments, the solid or lymphatic tumor 1s breast cancer. In some
embodiments, the breast cancer is early 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 setting. In some embodiments, the breast cancer is in a neoadjuvant setting. In
some erbodiments, the breast cancer 18 at an advanced stage. In some erbodiments, the breast
cancer {which may be HERZ2 positive or HERZ negative) includes, for example, advanced breast
cancer, stage IV breast cancer, locally advanced breast cancer, and metastatic breast cancer. In
some embodiments, the breast cancer is a triple negative breast cancer. In some embodiments,
the administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carried out by intramammary
injection into the mammary tissue having the breast tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carried out by intramammary
injection directly into the breast tumor. In some embodiments, the administration of the
infectious agent, the immunomodulator (including combination of immunomodulators) and/or
the pretreatment composition is carried out by injection directly into metastatic sites of the breast
tumot. In some embodiments, the administration of the infectious agent, the immunomodulator
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(including combination of immunomodulators) and/or the pretreatment composition is carried
out by intramammary injection intc the mammary tissue close to the breast tumor.

[0163] In some embodiments, the cancer 1s renal cell carcinoma. In some embodiments, the
renal cell carcinoma is an adenocarcinoma. In some embodiments, the renal cell carcinoma is a
clear cell renal cell carcinoma, papillary renal cell carcinoma (also called chromophilic renal cell
carcinoma}, chromophobe renal cell carcinoma, collecting duct renal cell carcinoma, granular
renal cell carcinoma, mixed granular tenal cell carcinoma, renal angiomyolipomas, or spindle
renal cell carcinoma. In some embodiments, the renal cell carcinoma is at any of stage I, H, 111,
or IV, according to the American Joint Committee on Cancer (AJCC) staging groups. In some
embodiments, the administration of the infectious agent, the immunomodulator (including
combination of immunomodulators) and/or the pretreatment composition is carried out by
intrarenal injection into the renal tissue having the renal tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carried out by intrarenal injection
directly into the renal tumor. In some embodiments, the administration of the infectious agent,
the immunomodulator (including combination of immunomodulators) and/or the pretreatment
composition is carried out by injection directly into metastatic sites of the renal tumor. In some
embodiments, the administration of the infectious agent, the immunomodulator (including
combination of immunomodulators) and/or the pretreatment composition is carried out by
intrarenal injection into the renal tissue close to the renal tumor.

{0164] 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, neurcendocrine tumor, small cell cancer, ductal cancer, or a lymphoma. In
some embodiments, the prostate cancer is at any of the four stages, A, B, C, or D, according to
the Jewett staging system. In some embodiments, the administration of the infectious agent, the
immunomeodulator {including combination of immunomodulators) and/or the pretreatment
composition is carried out by intraprostatic injection into the prostate tissue having the prostate
tumor. In some embodiments, the administration of the infectious agent, the immunomodulator
{(including combination of immunomodulators) and/or the pretreatment composition is carried
out by intraprostatic injection directly into the prostate tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composttion is carried out by tnjection directly into
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metastatic sites of the prostate tumor. In some embodiments, the administration of the infectious
agent, the immunomeoedulator (inchuding combination of immunomodulators) and/or the
pretreatment compostiion 1s carried out by mtraprostatic injection into the prostate tissue close to
the prostate tumor.

{6165} 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, adenocarcinoma, neuroendocrine lung
tumors, and squamous cell carcinoma. In some embodiments, the administration of the
infectious agent, the immunomodulator (including combination of immunomodulators)y and/or
the pretreatment composition is carried out by intrapulmonary injection into the lung tissue
having the lung tumor. In some embodiments, the lung cancer is small cell lung cancer (SCLC).
In some embodiments, the administration of the infectious agent, the immunomodulator
{(including combination of immunomodulators) and/or the pretreatmuent composition is carried
out by mtrapulmonary injection directly into the lung tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carried out by injection directly 1uto
metastatic sites of the lung tumor. In some embodiments, the administration of the infectiocus
agent, the immunomodulator (inchuding combination of immunomeodulators) and/or the
pretreatment composition is carried out by intrapulmonary injection into the hung tissue close to
the lung tumor,

{0166] In some embodiments, the solid or lymphatic tumor is melanoma. In some
embodiments, the melanoma is supertficial spreading melanoma, lentigo maligna melanoma,
nodular melanoma, mucosal melanoma, polypoid melanoma, desmoplastic melanoma,
amelanotic melanoma, soft-tissue melanoma, or acral lentiginous melanoma. In some
embodiments, the melanoma is at any of stage 1, 11, I}, or [V, according to the American Joint
Committee on Cancer (AJCC) staging groups. In some embodiments, the melanoma is recurrent.
In some embodiments, the administration of the infectious agent, the immunomodulator
(including combination of immunomodulators) and/or the pretreatment composition is carried
out by injection into the skin tissue having the melanoma tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composttion is carried out by injection directly into
the melanoma tumor. In some embodiments, the administration of the infectious agent, the
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immunomodulator (including combination of immunomodulators) and/or the pretreatrment
composition is carried out by injection directly into metastatic sites of the melanoma tumor. In
some embodiments, the administration of the infectious agent, the immunomodulator (including
combination of immunomodulators) and/or the pretreatment composition is carried out by
injection into the lung tissue close to the melanoma tumor.

8167} In some embodiments, the solid or lymphatic tumer 1s ovarian cancer. In some
embodiments, the ovarian cancer is ovarian epithelial cancer. In some embodiments, the ovarian
cancer is stage [ (e.g., stage [A B, or IC}, stage I (e.g., stage HA, HB, or [IC}), stage {li (e.g.,
stage HIA, HIB, or HIC), or stage IV In some embodiments, the administration of the infectious
agent, the immunomodulator (inchuding combination of immunomodulators) and/or the
pretreatment composition 18 carried out by intraovarian injection into the ovarian tissue having
the ovarian tumot. In some embodiments, the administration of the infectious agent, the
immunomodulator (including combination of immunomodulators) and/or the pretreatment
composition is carried out by intraovarian injection directly 1uto the ovarian tumor. In some
embodiments, the administration of the infectious agent, the immunomodulator (including
combination of immunomodulators) and/or the pretreatment composition is carried out by
injection directly into metastatic sites of the ovarian tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators} and/or the pretreatment composition is carried out by intraovarian injection
into the ovarian tissue close to the ovarian tumor.

{¢168] In some embodiments, according to any of the methods described above, the solid or
lymphatic tumor is pancreatic cancer. In some embodiments, the pancreatic cancer is 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
pseudopapillary neoplasm, ampullary cancer, or pancreatic neurcendocrine tumor. In some
embodiments, the pancreatic cancer 18 a pancreatic adenocarcinoma. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition 18 carried out by intrapancreatic
injection into the pancreatic tissue having the pancreatic tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composttion is carried out by tnirapancreatic
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injection directly into the pancreatic tumor. In some erobodiments, the administration of the
infectious agent, the immunomoduiator (including combination of immunomodulators) and/or
the pretreatment composition 15 carried out by injection directly into metastatic sites of the
pancreatic tumor. In some embodiments, the administration of the infectious agent, the
immunomodulator (including combination of immunomodulators) and/or the pretreatrment
composition is carried out by intrapancreatic injection into the pancreatic tissue close to the
pancreatic tumor.

{0169] 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 administration of the infectious agent, the immunomodulator (including
combination of immunomodulators} and/or the pretreatment composition is carried out by
mtraendometrial injection into the endometrial tissue having the endometrial tumor. In some
embodiments, the administration of the infectious agent, the immunomodulator (including
combination of immunomodulators) and/or the pretreatment composition is carried out by
intracndometrial injection directly 1nto the endometrial tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composttion is carried out by injection directly into
metastatic sites of the endometrial tumor. In some embodiments, the adnministration of the
infectious agent, the immunomodulator (including combination of umunomodulators) and/ot
the pretreatment composition is carried out by intraendometrial injection into the endometrial
tissue close to the endometrial tumor.

{0176} In some embodiments, according to any of the methods described above, the solid or
tymphatic turor is colorectal cancer. In some embodiments, the colorectal cancer is
adenocarcinoma, gastrotntestinal carcinoid tumor, gastrointestimal stromal tumor,
fetomysarcoma, melanoma, or squamous cell carcinoma. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carried out by injection into the
colorectal tissue having the colorectal tumor. In some embodiments, the administration of the
infectious agent, the immunomodulator (including combination of immunomodulators) and/or
the pretreatment composition is carried out by injection directly into the colorectal tumor. In
some embodiments, the administration of the infectious agent, the immunomodulator {including
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combination of immunomodulators) and/or the pretreatment composition 1s carried out by
injection directly into metastatic sites of the colorectal tumor. In some embodiments, the
admunistration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carried out by injection into the
colorectal tissue close to the colorectal tumor.

8171} In some embodiments, according to any of the methods described above, the solid or
tymphatic turnor is hepatocellular carcinoma (HCC). In some embodirnents, 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 HCC is
localized resectable {1.¢., tumors that are confined to a portion of the liver that allows for
complete surgical removal}, localized unresectable (i.e., the localized tumors may be
unresectable because crucial blood vessel structures are involved or because the hiver is
impaired), or unresectable (i.e., the tumors involve all lobes of the liver and/or has spread to
involive other organs (e g., lung, lymph nodes, bone). In some embodiments, the HCC is,
according to TINM classifications, a stage [ tumor (single tumor without vascular invasion), a
stage I tumor (single tumor with vascular invasion, or multiple tumors, none greater than 5 cm),
a stage [ tumor (multiple tumors, any greater than 5 cm, or tumors involving major branch of
portal or hepatic veins), a stage TV tumor (tumors with direct invasion of adjacent organs other
than the galibladder, or perforation of visceral peritoneum}, N1 tumor (regional lymph node
metastasis), or M1 tumor (distant metastasis). In some embodiments, the HCC s, according to
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 administration of the
infectious agent, the immunomodulator (including combination of immunomodulators) and/or
the pretreatment composition is carried out by intrahepatic injection into the liver tissue having
the HCC. In some embodiments, the administration of the infectious agent, the
immunomodulator (including combination of immunomodulators) and/or the pretreatrment
composition is carried out by intrahepatic injection directly into the HCC. In some embodiments,
the administration of the infectious agent, the immunomodulator (including combination of
mmunomodulators) and/or the pretreatment composition is carrted out by injection directly into

metastatic sites of the HCC. In some embodiments, the administration of the infectious agent,
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the immunomodulator (including combination of immunomodulators) and/or the pretreatment
composition is carried out by intrahepatic injection into the tissue close to the HCC.

{0172] In some embodiments, according to any of the methods described above, the solid or
fymphatic tumor is 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 limited to, precursor B-cell neoplasms (e.g., precursor B-lymphoblastic
leukemia/lymphoma) and peripheral B-cell neoplasms (e g., B-cell chronic lymphocytic
leukemia/prolymphocytic leukemia/small lymphocytic lymphoma (small lvmphocytic (SL)
NHL), lymphoplasmacytoid lymphoma/immunocytorma, mantel cell lymphoma, follicle center
tvmphoma, follicular lymphoma {e.g., cytologic grades: I (small cell), I (mixed small and large
celly, I (large cell} and/or subtype: diffuse and predominantly small cell type), low
grade/follicular non-Hodgkin’s lymphoma (NHL), intermediate grade/follicular NHL, marginal
zone B-cell lymphoma {e.g., extranodal (e.g¢., MALT-type +/- monocytoid B cells) and/or Nodal
{e.g., +/~- monocytoid B cells)), splenic marginal zone lymphoma (e g, +/- villous lymphocytes),
Hairy cell leukemia, plasmacytoma/plasma cell myeloma (e.g., myeloma and multiple
myeloma), diffuse large B-cell lymphoma (e.g., primary mediastinal (thymic) B-cell lymphoma),
intermediate grade diffuse NHL, Burkitt’s lymphoma, High-grade B-cell lymphoma, Burkitt-
like, high grade immunoblastic NHL, hugh grade lymphoblastic NHL, high grade small non-
cleaved cell NHL, bulky disease NHL, AIDS-related lymphoma, and Waldenstrom’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 lymphoma/leukemia) and
peripheral T-cell and NK-cell neoplasms (e.g., T-cell chronic lymphocytic
feukemia/prolymphocytic leukemia, and large granular lymphocyte leukemia (LGL) (e g, T-cell
type and/or NK-cell type), cutaneous T-cell lymphoma (e.g., mycosis fungoides/Sezary
syndrome}, primary T-cell lyvmphomas unspecified (e.g., cytological categories {e.g., medium-
sized cell, mixed medium and large cell}), large cell, lymphoepitheloid cell, subtype
hepatosplenic v6 T-cell lymphoma, and subcutaneous panniculitic T-cell lymphoma),
angiotmmuncblastic T-cell lymphoma (AILD), angiocentric lymphoma, intestinal T-cell
lymphoma (e g., +/- enteropathy associated), adult T-cell lymphoma/leukemia (ATL), anaplastic
jarge cell lymphoma (ALCL) {e.g., CDB30+, T- and nuli-cell types), anaplastic large-cell
lymphoma, and Hodgkin's like}. In some embodiments, the lymphoma 1s Hodgkin’s disease or
Non-Hodgkin Lymphoma (NHL). For example, the Hodgkin’s disease may be lymphocyte
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predominance, nodular sclerosis, mixed cellularity, lyrophocyte depletion, and/or lymphocyte-
rich. In some embodiments, the administration of the infectious agent, the immunomodulator
{(including combination of immunomodulators) and/or the pretreatment composition is carried
out by intralymphatic injection into the lymph node having the lymphatic tumor. In some
embodiments, the administration of the infectious agent, the immunomodulator (including
combination of immunomodulators) and/or the pretreatment composition is carried out by
intralymphatic injection directly into the lymphatic tumor. Tn some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composttion is carried out by injection directly into
metastatic sites of the lymphatic tumor. In some embodiments, the administration of the
infectious agent, the immunomodulator (including combination of immunomodulators) and/or
the pretreatment composition is carried out by intralymphatic injection into the tissue close to
the lymphatic tumor.

{6173} In some embodiments, according to any of the methods described above, the solid or
lvmphatic tumor is mescthelioma. In some embodiments, the mesothelioma is pleural
mesothelioma, peritoneal mesothelioma, pericardial mesothelioma, or mesothehoma atfecting
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 administration of the infectious agent, the 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 infectious agent, the immunomodulator (including combination of
immunomodulatorsy and/or the pretreatment composition is carried out by injection directly into
the mescthelioma. 1n some embodiments, the administration of the infectious agent, the
immunomeodulator {including combination of immunomodulators) and/or the pretreatment
composition is carried out by injection directly into metastatic sites of the mesothelioma. In
some embodiments, the administration of the infectious agent, the immunomodulator {(including
combination of immunomodulators) and/or the pretreatment composition is carried out by
injection into the mesothelial tissue close to the mesothelioma.

{0174} In some embodiments, according to any of the methods described above, the solid or
fymphatic tumor is brain tumort. In some embodiments, the brain tumor is primary brain tumor or
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secondary {or metastatic) brain tumor. In some embodiments, the brain tumor is ghoma (such as
astrocytoma, oligodendroglioma, or ependymoma), meningioma, Schwannoma,
craniopharyngioma, germ cell turnor, or pineal region tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) 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 infectious
agent, the imomunorsodulator (including combination of immunomodulators) and/or the
pretreatment composition is carried out by injection directly into the brain tumor. In some
embodiments, the administration of the infectious agent, the immunomodulator (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 infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composttion 18 carried out by injection into the
brain tissue close to the brain tumor.

i8175] In some embodiments, according to any of the methods described above, the solid or
tymphatic turmnor is gallbladder and bile duct tumor. Tn some erbodiments, the gallbladder and
bile duct tumor is carcinoma, adenccarcinoma, cholangiocarcinoma, papillary tumor, small cell
{neurcendocrine) carcinoma, adenosquamous carcinoma, or rhabdomyosarcoma. In some
embodiments, the gallbladder and bile duct tumor is gallbladder carcinoma, carcinoma of
extrahepatic bile duct, or carcinoma of intrahepatic bile duct. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composttion 18 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 infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carrted out by injection directly into
the gallbladder and bile duct tumor. In some embodiments, the administration of the infectious
agent, the immunomodulator (including combination of immunomodulators) and/or the
pretreatment composition is carried out by injection directly into metastatic sites of the
galibladder and bile duct tumor. To some embodiments, the administration of the infectious
agent, the immunomodulator {including combination of immunomodulators) and/or the
pretreatment composition is carried out by injection into the gallbladder or bile duct tissue close

to the gallbladder and bile duct tumor.
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{6176} In some embodiments, according to any of the methods described above, the solid or
vmiphatic 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 cell tumor, epitheloid sarcoma, fibromyxoid sarcoma, liposarcoma, malignant
mesenchymorma, malignant peripheral nerve sheath tumor (e.g., neurofibrosarcoma, malignant
schwannoma, or neurogenic sarcoma), myxofibrosarcoma, synovial sarcoma, undifferentiated
pleomorphic sarcoma, dermatofibrosarcoma protuberan, fibromatosis, hemangioendothelioma,
infantile fibrosarcoma, solitary fibrous tumor, elastofibroma, fibroma, fibrous histocytoma,
glomus tumor, granular cell tumor, hemangioma, hibernoma, lipoma, leiomyoma, leiomyoma,
lipoblastoma, lymphangioma, myxoma, neurofibroma, neuroma, PEComa, rhabdomyoma,
schwannoma, tenosynovial giant cell tumor, spindle cell tumor, or tumor-like conditions of soft
tissue. In some embodiments, the administration of the infectious agent, the immunomodulator
{(including combination of immunomodulators) and/or the pretreatmuent composition is carried
out by injection nto the tissue having the soft tissue sarcoma. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carried out by injection directly 1uto
the soft tissue sarcoma. In some embodiments, the administration of the infectious agent, the
immunomodulator (including combination of immunomodulators) 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 infectious agent, the immunomodulator (including
combination of immunomodulators) and/or the pretreatment composition is carried out by
injection into the tissue close to the soft tissue sarcoma.

{6177} In some embodiments, according to any of the methods described above, the solid or
tymphatic turnor is uterine tumor. In some embodiments, the uterine tumor s uterine carcinoma,
uterine sarcoma (such as endometrial stromal sarcoma, undifferentiated sarcoma, or uterine
letomyosarcoma), or uterine carcingsarcoma (such as malignant mixed mesodermal tumor, or
malignant mixed mullertian tumor). In some embodiments, the uterine tumor 1s a fibroid tumor,
such as leiomyoma, adencfibroma, or adenomyoma. In some embodiments, the administration of
the infectious agent, the immunomodulator (including combination of immunomodulators)
and/or the pretreatment composition 1s carried out by intrauterine injection into the uterine tissue
having the uterine tumor. In some embodiments, the administration of the infectious agent, the

immunomodulator (including combination of immunomodulators) and/or the pretreatment
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composition is carried out by mtrauterine injection directly into the uterine tumor. In some
embodiments, the administration of the infectious agent, the immunomedulator (including
combination of immunomodulators) and/or the pretreatment composition is carried out by
injection directly into metastatic sites of the uterine tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators} and/or the pretreatment composition is carried out by intrauterine injection
into the uterine tissue close to the uterine tumor.

{¢178] In some embodiments, according to any of the methods described above, the solid or
lymphatic tumor is cervical tumor. In some embodiments, the cervical tumor 18 squamous cell
carcinoma, adenocarcinoma, or adencsquamous carctnoma. In some embodiments, the
administration of the mfectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carried out by intracervical injection
into the cervical tissue having the cervical tumor. In some embodiments, the administration of
the infectious agent, the immunomodulator (including combination of immunomodulators)
and/or the pretreatment composition is carried out by intracervical injection directly into the
cervical tumor. In some embodiments, the administration of the infectious agent, the
immunomeodulator {including combination of immunomodulators) and/or the pretreatment
composition is carried out by injection directly into metastatic sites of the cervical tumor. In
some embodiments, the administration of the infectious agent, the immunomodulator {(including
combination of immunomodulators) and/or the pretreatment composition is carried out by
intracervical injection into the cervical tissue close to the cervical tumor.

{0179} In some embodiments, according to any of the methods described above, the solid or
fymphatic 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 tumor. In some embodiments, the administration of the infectious agent, the
immunomodulator (including combination of immunomodulators) and/or the pretreatrment
composition is carried out by injection into the thyroid tissue having the thyroid tumor. In some
embodiments, the administration of the infectious agent, the immunomodulator (ucluding
combination of immunomodulators} and/or the pretreatment composition is carried out by
mjection directly into the thyroid tumor. In some embodiments, the administration of the
infectious agent, the immunomodulator (including combination of timmunomodulators) and/or

77



WO 2017/070110 PCT/US2016/057526

the pretreatment composition 1s carried out by injection directly into metastatic sites of the
thyroid tumor. In some embodiments, the administration of the infectious agent, the
immunomodulator (including combination of immunomodulatorsy and/or the pretreatment
composition is carried out by injection into the thyroid tissue close to the thyroid tumor.

{6180} In some embodiments, according to any of the methods described above, the solid or
lvmphatic tumor is nasopharyngeal carcinoma. In some embodiments, the nasopharyngeal
carcinoma is keratinizing squamous cell carcinoma, non-keratinizing differentiated carcinoma,
or undifferentiated carcinoma (¢.g., lymphoepithelioma}, oral cavity and oropharyngeal tumor,
nasal cavity and paranasal sinus tumor, or salivary gland tumor. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carried out by injection into the
nasopharyngeal tissue having the nasopharyngeal carcinoma. In some embodiments, the
administration of the infectious agent, the immunomodulator (including combination of
immunomodulators) and/or the pretreatment composition is carried out by injection directly into
the nasopharyngeal carcinoma. In some embodiments, the administration of the infectious agent,
the immunomodulator (including combination of immunomodulators) and/or the pretreatment
composition is carried out by injection directly into metastatic sites of the nasopharyngeal
carcinoma. In some embodiments, the administration of the infectious agent, the
immunomodulator (including combination of immunomodulators) and/or the pretreatment
compaosttion 18 carried out by injection into the nasopharyngeal tissue close to the
nasopharyngeal carcinoma.

{0181} In some embodiments, the individual i1s a human individual. In some embodiments,
the individual being treated for solid or lymphatic tumor 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 (e.g., via blood tests, X-rays, ultrasound, CT 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, ulceration, pain, enlarged
tymph nodes, cough, jaundice, swelling, weight loss, cachexia, sweating, anemia, paraneoplastic
phenomena, thrombosts, etc. 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 imited to, genetic
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profiling, family history, medical history {e.g., appearance of related counditions and viral
infection history), lifestyle or habits.

[0182] 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
fimited to, immune checkpoint molecules, co-stimulatory molecules, cytokines, chemokines,
other immune-related molecules, and HLA-Class 11 antigens. In some embodiments, the
individual 1s selected for the treatment based on the expression level (e g, high expression level)
of one or more inhibitory immune checkpoint molecules, including, but not limited to, CTLA-4,
PD-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
(e.g., low expression level) of one or more stimulatory immune checkpoint molecules or co-
stimulatory molecules, including, but not limited to, GX40, 4-1BB, {40, and ligands thereof.
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 counsisting of
PD-1, PD-L1, and PD-L2 in the tumor (such as tumor cells and/or immune cells inside the
tumor). In some embodiments, the individual 1s 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 CD80, CD83, CD86 and HL A-Class II antigens in tumor-derived mature dendritic
cells. 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 counsisting
of CXCLY, CXCL10, CXCL1Y, CCR7, CCLS, CCLE, SOD2, MT2A, OASL, GBPI, HES4,
MTIB, MTIE, MTIG, MTIH, GADD45A, LAMP3 and miR-155.

{0183} 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 biomarkers selected from the
group consisting of PD-1, PD-L1, and PD-L.2 in the tumor (such as tumor celis and/or immuune
cells inside the tumeor). In some embodiments, PD-L1 and PD-L2 can be used interchangeably as
a biomarker for selecting patients or as a ligand for inhubiting PD-1. In some embodiments, the
individual has high expression of one or more biomarkers selected from the group consisting of
CD80, CD83, CD86 and HLA-Class I antigens in tumor-derived mature dendritic cells.
Exemplary HLA-Class 11 antigens include, but are not limited to, tumor-specitic antigens and
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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
CXCLY, CXCL10, CXCL11, CCR7, CCLS, CCL8, SOD2Z, MT2A, OASL, GBP1, HES4, MTIB,
MTIE, MTIG, MTIH, GADD45A, 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.

{0184] Expression level of a biomarker may be measured at the nucleic acid level (e g, gene
copy number, DNA methylation or chromatin remodeling level, mRNA level), or protein level,
including post-translational 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
fevel of a biomarker include, but are not limited to, Reverse Transcription Polyroerase Chain
Reaction (RT-PCR), quantitative PCR, microarray, and RNA sequencing. For example, suitable
methods for determining the protein expression level of a biomarker include, but are not himited
to, immunchistochemistry, Western blotting, and mass spectroscopy methods.

{0185] 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 lymphatic tumor tissue, a
notmal tissue adjacent to the solid or lymphatic tumor tissue, a normal tissue distal to the solid
or lymphatic tumor tissue, or peripheral blood lymphocytes. In some embodiments, the sample is
solid or lymphatic tumor tissue. 1n some embodiments, the sample is a biopsy containing tumor
cells, such as fine needle aspiration of tumor cells. In some embodiments, the biopsied cells are
centrifuged into a pellet, fixed, and embedded in paraffin prior to the analysis. In some
embodiments, the biopsted cells are flash frozen prior to the analysis. In some embodiments, the
sample is a bodily tluid, such as a blood sample or a plasma sample. In some embodiments, the
sample comprises a circulating metastatic cancer cell. In some embodiments, the sample s
obtained by sorting circulating tumor cells ({CTCs) from blood.

{0186] 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
fymphatic tumor. Exemplary immune cells that are relevant for biomarker expression
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determination include, but are not limuted to, dendritic cells (such as timmature or mature
dendritic cells), B cells, T cells (such as Thi cells, Th2 cells, Th17 cells, NK T cells, Treg cells,
etc.), Natural Killer (NK) cells, monocytes, macrophages, neutrophils, and combinations thereof.
in some embodiments, the sample comprises tumor infiltrating lymphocytes. In some
embodiments, the sample comprises tumor-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.
{6187} High or low expression level of a biomarker is deternuned 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 1s used to classify the level of the biomarker
in an individual with the solid or lymphatic tumor. Control samples can be obtained from the
same sources {e.g., individual and tissue) and methods as non-control samples. In some
embodiments, the control samiple is obtained from a different individual (for example an
individual not having the solid or lymphatic tumor; an individual having a benign or less
advanced form of the solid or lymphatic tumor; and/or an individual sharing similar ethnic, age,
and gender). In some embodiments, the countrol sample 18 a cultured tissue or cell 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 embodiments, the expression level of the biomarker 1 a sample of
the individual is classified as high, medium or low according to a scoring system, such as an
immunohistochemistry-based scoring system. In some embodiments, high expression of' the
biomarker is at least about any one of 1.5 times, 2 times, 3 times, S times, 10 times, 20 times, 50
times, 100 times, 200 times, 500 times, 1000 times or more than the expression level of the
biomarker tn a sample from the individual as compared to 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
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expression level of the biomarker in a sarople from the 1ndividual 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 intravesical administrations

{0188} One aspect of the present application relates to treatment of bladder cancer. In this
context, local administration of the infectious agent and the immunomodulator (including
combination of immunomodulators) may encompass intravesical administration of one or both
components. Any of the methods described herein may be useful for inhibiting growth of a
bladder tumor, inhibiting roetastasis of a bladder tumor, prolonging survival (such as disease-
free survival) of an individual having a bladder cancer, causing disease remission in an
individual having a bladder cancer, and/or improving quality of life of an individual having a
bladder cancer.

{0189} In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an infectious
agent; and b) intravesically administering an effective amount of an immunomodulator
{including combination of immunomodulators). In some embodiments, the infectious agent is a
virus, such as a virus selected from the group consisting of adenovirus, herpes simplex virus,
vaccinia virgs, 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 infectious agent is a bacterium, such as Mycobacterium
and a derivative thereof (for example, Bacillus Calmette-Guerin (“BCG”), or Mycobacterial cell
wall-DNA complex (“MCNA” or “MCC”, for example, UROCIDIN'™Y), or Listeria
monocytogene. In some embodiments, the infectious agent is a wild type infectious agent. In
some embodiments, the infectious agent is genetically modified. In some embodiments, the
infectious agent is attenuated (for example through multiple passages, inactivation or genetic
modification). In some embodiments, the immunomodulator 1s an immune checkpoint inhibitor.
In some embodiments, the immunomodulator is an immune-stimulating agent. In some
embodiments, the method comprises local administration of a combination of
immunomodulators comprising one or more immune checkpoint inhibitors and/or one or more

immune-stinuilating agents (such as at least two immune checkpoint inhibitors, at least two
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immune-~stimulating agents, or a combination of at least one immune checkpoint inhibitor and at
least one immune-stimulating agent). In some embodiments, the infectious agent is administered
weekly. In some embodiments, the immunomodulator (including combination of
immunomodulators) is administered weekly. In some embodiments, the method further
comprises administration of the infectious agent and/or the iramunomodulator (including
combination of immunomodulators) by an administration route other than intravesical
admunistration.

{¢190] In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
{such as oncolytic adenovirus), and b) intravesically administering an effective amount of an
immunomodulator (including combination of immunomodulators). In some embodiments, the
oncolytic virus is a wild type oncolytic virus. In some embodiments, the oncolytic virus is
genetically modified. In some embodiments, the oncolytic virus is attenuated (for example
through roultiple passages, inactivation or genetic modification). In some embodiments, the
oncolvtic virus is replication competent. In some embodiments, the oncolytic virus
preferentially replicates in a cancer cell. In some embodiments, the immunomodulator is an
immune checkpoint inhibitor. In some embodiments, the immunomodulator is an immune-
stimulating agent. In some embodiments, the method comprises local administration of a
combination of immunomodulators comprising one or more immune checkpoint inhibitors
and/or one or more immune-stirulating agents (such as at least two imamune 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 virus is administered weekly. In some embodiments, the immunomodulator (including
combination of immunomodulators) is administered weekly. In some embodiments, the method
further comprises administration of the oncolytic virus and/or the immunomodulator (including
combination of immunomodulators) by an administration route other than intravesical
administration.

{0191} In 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
{such as oncolytic adenovirus) comprising a viral vector comprising a tumor cell-specific
promoter operably linked to a viral gene essential for replication of the virus; and b}
intravesically administering an effective amount of an immunomodulator (including
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combination of immunomodulators). In some embodiments, the immunomodulator is an
immune checkpoint inhibitor. In some embodiments, the immunomodulator is an immune-
stimulating agent. In some embodiments, the method comprises local administration of a
combination of immunomoduiators comprising one or more tmmune checkpoint inhibitors
and/or one or mwore 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 immune-stimulating agent). In some embodiments, the
tumeor-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 NO:1. In some embodiments,
the viral gene essential for replication of the virus 1s selected from the group consisting of E14,
E1B, and E4. In some embodiments, the oncolytic virus is administered weekly. In some
embodiments, the immunomodulator (including combination of immunomodulators}) is
administered weekly. In some embodiments, the method further comprises administration of the
oncolytic virus and/or the immunomodulator (including combination of immunomodulators) by
an administration route other than intravesical administration.

[6192] In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
{such as oncolytic adenovirus) comprising a viral vector comprising a tumor cell-specific
promoter operably linked to a viral gene essential for replication of the virus and a nucleic acid
encoding a cytokine operably linked to a viral promoter; and b) intravesically administering an
effective amount of an immunomodulator (including combination of immunomodulators). In
some embodiments, the immunomodulator s an immune checkpoint inhibitor. In some
embodiments, the immunomodulator i an immune-stimulating agent. In some embodiments, the
method comprises local 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 least one immune checkpoint inkubitor and at least one immune-stimulating
agent). 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 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 viral
promoter operably linked to the nucleic acid encoding the cytokine is the E3 promoter. In some
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embodiments, the cytokine 1s GM-CSF. In some embodiments, the oncolytic virus is
administered weekly. In some embodiments, the immunomodulator (including combination of
immunomodulators) 1s administered weekly. In some embodiments, the method further
comprises administration of the oncolytic virus and/or the immunomodulator (including
combination of immunomodulators) by an administration route other than intravesical
administration.

[0193] In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a} intravesically administering an effective amount of an adenovirus
serotype 5, wherein the endogenous Ela promoter and E3 19kD coding region of a native
adenovirus is replaced by the human E2ZF-1 promoter and a nucleic acid encoding an tmmune-
related molecule (such as cytokine or chemokine); and b) intravesically administering an
effective amount of an immunomodulator (including combination of immunomodulators). In
some embodiments, the immunomodulator s an immune checkpoint inhibitor. In some
embodiments, the immunomodulator is an immune-stimulating agent. o some embodiments,
the method comprises local administration of a combination of immunomodulators comprising
one or more immune checkpoint inhibitors and/or one or more immune-stimulating ageuots (such
as at least two immune checkpoint inhibitors, at least two immune-stimulating agents, or a
combination of at least one immune checkpoint inhubitor and at least one immune-stimulating
agent). 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 ID NO: 1. In some
embodiments, the adenovirus is administered weekly. In some embodiments, the
immunomodulator (including combination of immunomodulators) is administered weekly. In
some embodiments, the method further comprises administration of the adenovirus and/or the
immunomodulator (including combination of immunomodulators) by an administration route
other than intravesical administration.

{¢194] In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of CGO070; and b)
mtravesically administering an effective amount of an immunomodulator (including
combination of immunomodulators). In some embodiments, the omunomodulator 15 an
immune checkpoint inhibitor. In some embodiments, the immunomodulator ts an immune-
stimulating agent. In some embodiments, the method comprises local administration of a
combination of immunomodulators comprising one or more immune checkpoint inhibitors
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and/or one or mwore 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 immune-stimulating agent). In some embodiments, the
C(G0070 is administered weekly. In some embodiments, the immunomodulator (including
combination of immunomodulators) 1s adminustered weekly. In some embodiments, the method
further comprises administration of CGO070 and/or the immunomodulator (including
combination of immunomodulators) by an administration route other than intravesical
administration.

{6195] The methods described herein can be used 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 invasive (e.g., T2, T3 or T4). In some embodiments, the bladder cancer
is non-invasive {e.g., Ta, T1 Cis, Cis with Ta and/or T1).

{0196} In some embodiments, the bladder cancer is transitional cell carcinoma or urothelial
carcinoma {such as metastatic urothelial carcinoma}, including, but not limited to, papillary
tumors and flat carcinomas. In some embodiments, the bladder cancer i1s metastatic urothelial
carcinoma. In some embodiments, the bladder cancer is urothelial carcinoma of the bladder. In
some embodiments, the bladder cancer is urothelial carcinoma of the ureter. 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.

{6197} 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.

{(¢198] In some embodiments, the bladder cancer is early 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.
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{6199} 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 undergoue a tumor resection. fn some embodiments, the individual has refused
surgery. In some embodiments, the individual is medically inoperable. In some embodiments,
the individual 1s at a 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, CIS, Ta, or T1.

[0200] In some embodiments, the individual 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 mitomycin C. In some embodiments, the prior standard therapy is treatment with interferon
{such as interferon-0). In some embodiments, the individual has bladder cancer in remission,
progressive bladder cancer, or recurrent bladder cancer. In some embodiments, the individual is
resistant to treatment of bladder cancer with other agents (such as platinum-based agents, BCG,
mitomycin , and/or interferon). In some embodiments, the individual is initially responsive to
treatment of bladder cancer with other agents (such as platinum-based agents, or BCG) but has
progressed after treatment.

{0201] 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 treatment with BCG). For example, the individual may be
iitially 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.

10202} Any of the immunomodulators described herein, including immune-stimulating
agents and immune checkpoint inhibitors, may be used in the combination therapy for
intravesical administration. The immunomodulator can be of any one of the molecular
modalities known 1n 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.

16203} In some embodiments, the immunomodulator is an immune-stimulating agent. In
some embodiments, the immune-stimulating agent is a natural or engineered ligand of an
immune stimulatory molecule, including, for example, ligands of 0X40 (e.g, 0X40L), ligands
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of C3-28 (e.g., CDRO, CDR6), ligands of ICOS (e.g., BTRP1), ligands of 4-1BB (e g, 4-1BBL,
Ultra4-1BBL), ligands of CD27 (e.g., CD70), ligands of CD40 {e.g., CD40L), and ligands of
TCR (e.g., MHC class T or class I molecules, IMCgp100). In some embodiments, the immune-
stimulating agent is an antibody selected from the group consisting of anti-CD28 (e.g, TGN-
1412), anti-OX40 (e g, MEDI6469, MEDI-0562), anti-ICOS (e.g., MEDI-S70), 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., CP§70,893, BI-655064,
BMS-986090, APX005, APX005M), 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 monocional 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 antibody, a single domain antibody, a fusion protein comprising an
antibody portion, or any other functional variants or derivatives thereof.
{0204] In some embodiments, the immunomodulator 18 an immune checkpoint inhubitor. 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,
B7.23, ligands of TIM3 (e.g., Galectin-9)}, ligands of A2a Receptor (e.g., adenosine,
Regadenoson), hgands of LAG3 {(e.g., MHC class T or MHC class 11 molecules), ligands of
BTLA (e.g., HVEM, B7-H4), ligands of KIR (e.g., MHC class I or MHC class If molecules),
ligands of PD-1 {e.g, PD-L1, PD-L2), ligands of IDO (e g., NKTR-218, Indoximod, NLG919),
and ligands of CD47 {e.g., SIRP-alpha receptor). In some embodiments, the immune checkpoint
inhibitor is an antibody that targets an inhibitory immune checkpoint protein. In some
embodiments, the immunomodulator is an antibody selected from the group consisting of anti-
CTLA-4 (e.g., Ipilimumab, Tremelimumab, KAHR-102}, anti-TIM3 (e.g., F38-2E2,
ENUMO003), anti-LAG3 (e g, BMS-986016, IMP701, IMP321, COBTW), anti-KIR (e g,
Lirilumab and IPH2101}, anti-PD-1 (e.g., Nivolumab, Pidilizumab, Pembrolizumab, BMS-
936559, atezolizumab, Lambrolizumab, MK-347S, AMP-224, AMP-514, STI-A1110, TSR~
042}, anti-PD-L1 {e.g, KY-1003 {(EP20120194977), MCLA-145, R(G7446, BMS-936559,
MEDI-4736, MSB0010718C, AUR-012, STI-A1010, PCT/US2001/020964, MPDL3280A,
AMP-224, Dapirolizumab pegol (CDP-7657), MEDI-4920), anti-CD73 (e.g., AR-42 (OSU-

88



WO 2017/070110 PCT/US2016/057526

HDAC42 HDAC-42 AR42, AR 42 OSU-HDAC 42, OSU-HDAC-42 NSC D736012 HDAC-

42 HDAC 42 HDAC42 NSCD736012 NSC-D7360123, MEDI-9447), anti-B7-H3 {e.g.,
MGA271, DS-5573a, 8HY), anti-CD47 (e g, CC-90002, TTL-621, VLST-007), anti-BTL A, anti-
VISTA, anti-AZaR, anti-B7-1, anti-B7-H4, anti-CD52 (such as alemtuzumab), anti-IL-10, anti-
1L-35, and anti-TGF- (such as Fresolumirsab). In some embodiments, the antibody is an
antagonistic antibody. In some embodiments, the antibody is a monoclonal antibody. In some
embodiments, the antibody 1s 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 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

{0205] In some embodiments, the method comprises intravesical administration of a single
immunomodulator. In some embodiments, the immunomodulator 18 an immune checkpoint
inhibitor. In some embodiments, the immunomodulator is an immune-stimulating agent.

[0206] In some embodiments, the method comprises ntravesical 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 feast two immunomodulators are administered simultaneously, such as in a single
composition. In some embodiments, all or part of the at least two immunomedulators are
administered sequentially. In some embodiments, the method comprises itravesical
administration of a combination of immunomodulators comprising an immune checkpoint
inhibitor and an immune-stimulating agent. 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) 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-stirnulating agents. For
exampie, tn some embodiment, the method comprises: a} intravesically administering to the site
of the tumor an effective amount of an infectious agent (such as a virus, for example an
oncolytic virus), and b} intravesically administering to the individual an effective amount of a
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first immunomodulator (such as an immune checkpoint inhibitor); and ¢} intravesically
administering to the site of the tumor an effective amount of a second immunomodulator (such
as an immune-stimulating agent). In sore embodiments, the method comprises intravesical
administration of a CTLA-4 inhibitor (such as an anti-CTLA-4 antibody, for example
Ipilimumab, or an engineered hipocalin protein, for example an anticalin that specifically
recognizes CTLA-4) and a CD40 agonist (such as an agnostic anti-CD40 antibody, for example,
APXO00SM). 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 engineered
lipocalin protein, for example an anticalin that specifically recognizes CTLA-4) and a 4-1BB
agonist {(such as an agounistic anti-4-1BB antibody, e.g., PF-05082566).

10207} Thus, for example, in some embodiments, there is provided a method of treating
bladder cancer in an individual, comprising: a} intravesically administering an effective amount
of an infectious agent; and b) intravesically administering an effective amount of an inhibitor of
CTLA-4 (such as an anti-CTLA-4 antibody, for example Iptlimumab, or an engineered lipocalin
protein, for example an anticalin that specifically recognizes CTLA-4). In some embodiments,
the infectious agent is a non-oncolytic virus. In sore ervbodiments, the infectious agent 1s an
oncolytic virus. In some embodiments, the infectious agent is a wild type infectious agent. In
some embodiments, the infectious agent s genetically modified. In some embodiments, the
infectious agent is attenuated (for example through multiple passages, inactivation or genetic
modification). In some embodiments, the inhibitor of CTLA-4 1s an anti-CTL A~4 antibody, 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 method further comprises wntravesical administration of a second immunomodulator, such as
an immune-stimulating agent {e.g., a CD40 activator or a 4-1BB activator). In some
embodiments, the infectious agent is administered weekly. In some embodiments, the inhibitor
of CTLA-4 is administered weekly. In some embodiments, the infectious agent and the inhibitor
of CTLA-4 are administered sequentially. To some embodiments, the infectious agent is
administered prior to (such as immediately prior to) the administration of the inhibitor of CTLA-
4. In some embodiments, the infectious agent 1s administered after (such as immediately after)
the administration of the inhibitor of CTLA-4. In some emboduments, the infectious agent and

the inhibitor of CTLA-4 are administered simultaneously (for example in a single composition).
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In some embodiments, the method turther comprises administration of the infectious agent
and/or the inhibitor of CTLA-4 by an administration route other than intravesical administration.
{0208] For example, 10 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 (such as oncolytic adenovirus); and b) intravesically 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-
4y,

{6209] In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
{such as oncolytic adenovirus) comprising a viral vector comprising a tumor cell-specific
promoter operably linked to a viral gene essential for replication of the virus; and b}
mtravesically administering an effective amount of an inhibitor of CTLA-4 (such as an anti-
CTLA-4 antibody, for example Iptlimumab, or an engineered lipocalin protein, for example an
anticalin that specifically recognizes CTLA-4}. In some embodiments, the tumor-specific
promoter is an B2F-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, 1B, and
E4.

[02190] In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
{such as oncolytic adenovirus) comprising a viral vector comprising a tumor cell-specific
promoter operably linked to a viral gene essential for replication of the virus and a nucleic acid
encoding an immune-related molecule (such as cytokine or chemokine) operably linked to a
viral promoter; and b} intravesically 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 recogrizes CTLA-4). 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 NO: 1. In some embodiments,
the viral gene essential for replication of the virus is selected from the group consisting of ETA,

E1B, and E4. In some embodiments, the viral promoter operably linked to the nucleic acid
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encoding the immune-related molecule 1s the E3 promoter. In some embodiments, the immune-
related molecule is GM-CSF.

{0211} In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a} intravesically administering 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, chemokine, for example, GM-CSF); and b) intravesically
administering an effective amount of an inhibitor of CTLA-4 (such as an anti-CTLA-4 antibody,
for example Ipihimumab, or an engineered lipocalin protein, for example an anticalin that
specifically recognizes CTLA-4}. 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 ID NO:L

{0212} In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of CGO070; and b)
intravesically administering an etfective amount of an inhibitor of CTLA-4 (such as an anti-
CTLA-4 antibody, for exarmple Ipilimumab, or an engineered lipocalin protein, for example an
anticalin that specifically recognizes CTLA-4). In some embodiments, the inhibitor 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 example an anticalin that specifically recognizes
CTLA-4. In some embodiments, the CG007 15 administered weekly. In some embodiments, the
inhibitor of CTLA-4 is administered weekly. In some embodiments, the CGO070 and the
inhibitor of CTLA-4 are administered sequentially. In some embodiments, the CGO070 is
administered prior to (such as immediately prior to} the administration of the inhibitor of CTLA-
4. In some embodiments, CGO070 is administered afier (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 simultaneously (for example in a single composition). In some
embodiments, the method further comprises admunistration of CGOO70 and/or the inhibitor of
CTLA-4 by an administration route other than intravesical administration.

[0213] In some embodiments, there 1s provided a method of treating bladder cancer (such as
muscle-invasive bladder cancer) in an individual, comprising: a) intravesically administering an
effective amount of CG0070; and b} intravesically 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),

wherein the effective amount of CG0O070 is about 1x10Y

viral particles {(vp) weekly, wherein the
effective amount of the inhibitor of CTL A-4 is about 0.1 mg/Kg but not exceeding 20 mg in
total per dose weekly. In some embodiments, the inhibitor of CTLA-4 1s 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 method further comprises a pretreatment comprising
intravesical administration of an effective amount of a transduction enhancing agent prior to
{such as immediately prior to or no earlier than 2 hours before) the administration of CGO070. In
some embodiments, the transduction enhancing agent is BDM. In some embodiments, CGO070
is administered for about four weeks. In some embodiments, the inhibitor of CTLA-4 15
administered for about three weeks, for example, in weeks 2, 3, and 4 of a four-week course of
the CGOO70 administration. In some embodiments, the inhibitor of CTLA-4 is administered
immediately after (e g., no more thaon 5 minutes after) the administration of CG0070. In some
embodiments, the individual further receives a cystectomy or pelvic lymphadenectomy. In some
embodiments, the muscle invasive bladder cancer 1s transitional cell (i.e. urothelial) bladder
cancer. In some embodiments, the MIBC is stage T2-4a, Nx-1, M0 according to American Joint
Committee on Cancer (AJCC) standards.

18214] In some embodiments, there is provided a method of treating bladder cancer (such as
muscle-invasive bladder cancer) in an individual, coraprising: a) intravesically administering an
effective amount of CGO070; and b} intravesically administering an effective amount of an
inhibitor of CTLA-4 (such as an anti-CTLA-4 antibody, for example Iptlimumab, or an
engineered lipocalin protein, for example an anticalin that specifically recognizes CTLA-4),
wherein the effective amount of CG0070 is about 1x10" viral particles (vp) weekly, wherein the
effective amount of the inhibitor of CTL A-4 is about 0.2 mg/Kg but not exceeding 20 mg in
total per dose weekly. 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 method further comprises a pretreatment comprising intravesical administration of an
effective amount of a transduction enhancing agent prior to (such as immediately prior to or no
earlier than 2 hours before} the administration of CGC070. In some embodiments, the
transduction enhancing agent is DDM. In some embodiments, the method further comprises
intravesical administration of a second immunomodulator, such as an immune-stimulating agent
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{e.g., a CD40 activator or a 4-1BB activator). In some embodiments, CGO070 1s administered for
about four weeks. In some embodiments, the inhibitor of CTLA-4 is administered for about
three weeks, for example, in weeks 2, 3, and 4 of a four-week course of the CGO07¢
administration. In some embodiments, the inhibitor of CTLA-4 is administered immediately
after (e.g., no roore than 5 minutes after) the administration of CGOO70. Tn some embodiments,
the individual further receives a cystectomy or pelvic lymphadenectomy. In some embodiments,
the muscle invasive bladder cancer is transitional cell (i.e. urothelial) bladder cancer. In some
embodiments, the MIBC 1s stage T2-4a, Nx-1, M0 according to American Joint Committee on
Cancer (AJCC) standards.

{0215] In some embodiments, there is provided a method of treating bladder cancer (such as
muscle-invasive bladder cancer) in an individual, comprising: a) intravesically administering an
effective amount of CGO070; and b} intravesically administering an effective amount of an
inhibitor of CTLA-4 (such as an anti-CTLA-4 antibody, for example Iptlimumab, or an
engineered lipocalin protein, for example an anticalin that specifically recognizes CTLA-4),
wherein the effective amount of CG0070 is about 1x10" viral particles {vp) weekly, wherein the
effective amount of the inhibitor of CTL A-4 is about 0.3 mg/Kg but not exceeding 20 mg in
total per dose weekly. 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 method further comprises a pretreatment comprising intravesical administration of an
effective amount of a transduction enhancing agent prior to (such as immediately prior to or no
earlier than 2 hours before) the administration of CGO070. In some embodiments, the
transduction enhancing agent is DDM. In some embodiments, the method further comprises
intravesical administration of a second immunomodulator, such as an immune-stimulating agent
(e.g., a CD40 activator or a 4-1BB activator). In some embodiments, CGO070 is administered
for about four weeks. In some embodiments, the inhibitor of CTLA-4 1s administered for about
three weeks, for example, in weeks 2, 3, and 4 of a four-week course of the CGO070
administration. In some embodiments, the inhibitor of CTL A~4 is administered immediately
after (e.g., no more than 5 minutes after) the administration of CG0070. In some embodiments,
the individual further receives a cystectorny or pelvic lymphadenectomy. In some embodiments,
the muscle invasive bladder cancer is transitional cell (i.e. urothelial) bladder cancer. In some
embodiments, the MIBC is stage T2-4a, Nx-1, MO according to American Joint Commitiee on
Cancer (AJCC) standards.
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{0216} In some embodiments, there i3 provided a method of treating a bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an infectious
agent; and b) intravesically 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). In some embodiments, the infectious
agent is a wild type infectious agent. In some embodiments, the infectious agent is genetically
modified. In some embodiments, the infectious agent 1s attenuated (for example through
multiple passages, inactivation or genetic modification}. 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 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 tnhibitor of PD-1 is an Fc fusion protein comprising a
PD-1 ligand, such as an Fe-fusion of PD-L2 (e.¢., AMP-224). In some embodiments, the method
further comprises intravesical administration of a second immunomodulator, such as an
immune-stimulating agent (e.g., a CD40 activator or a 4-1BB activator). In some embodiments,
the infectious agent is administered weekly. In some embodiments, the inhibitor of PD-1 13
administered weekly. In some embodiments, the infectious agent and the inhibitor of PD-1 are
administered sequentially. In some embodiments, the infectious agent is administered prior to
{(such as immediately prior to) the administration of the inhibitor of PD-1. In some
embodiments, the infectious agent is administered after (such as immediately afier) the
administration of the inhibitor of PD-1. In some embodiments, the infectious agent and the
inhibitor of PD-1 are administered simultaneously (for example in a single composition}. In
some embodiments, the method further comprises administration of the infectious agent and/or
the inhibitor of PD-1 by an admunistration route other than intravesical administration.

{0217} For example, in 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 (such as oncolytic adenovirus);, and b) intravesically 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-
2243,

{0218} In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
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{such as oncolytic adenovirus) comprising a viral vector comprising a tumor cell-specific
promoter operably linked to a viral gene essential for replication of the virus; and b)
intravesically 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 F¢ fusion protein of a
PD-1 ligand, for example, AMP-224). In soroe embodiments, the tumor-specific promoter 18 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 E1A, EIB, and E4.

{0219} In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
{such as oncolytic adenovirus) comprising a viral vector comprising a tumor cell-specific
promoter operably linked to a viral gene essential for replication of the virus and a nucleic acid
encoding an immune-related molecule (such as cytokine or chemokine) operably linked to a
viral promoter; and b) intravesically administering an effective amount of an inlibitor 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 embodiments, the tumor-
specific promoter is an E2F-1 promoter, such as a human E2F-1 promoter or an EZF-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 soroe embodiments, the viral promoter operably tinked to the nucleic acid encoding the
immune-related molecule is the E3 promoter. In some embodiments, the immune-related
molecule 15 GM-CSF.

{0228} In some embodiments, there is provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an adenovirus
serotype S, 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) intravesically
administering an effective amount of an inhibitor of PD-1 (such as an anti-PD-1 antibody, for
example, Nivolumab, Pembrolizumab, or Pidilizamab, or an Fe fusion protein of a PD-1 ligand,
for example, AMP-224). In some embodiments, the tumor-spectfic promoter is a human E2ZF-1

promoter or an E2F-1 promoter comprising the nucleotide sequence set forth in SEQ ID NG 1.

)



WO 2017/070110 PCT/US2016/057526

{6221} In some embodiments, there is provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of CG0O070; and b)
intravesically 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 F¢ fusion protein of a
PD-1 ligand, for example, AMP-224). In some embodiments, the inhibitor of PD-1 13 an anti-
PD-1 antibody, for example, Nivolumab, Pembrolizumab, or Pidilizumab. In some
embodiments, the inhibitor of PD3-1 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
mteraction. In some embodiments, the inhibitor of PD-1 1s an Fc fusion protein comprising a
PI-1 ligand, such as an Fe-fusion of PD-L2 {e.g., AMP-224}. In some embodiments, the G007
is administered weekly. In some embodiments, the inhibitor of PD-1 is administered weekly. In
some embodiments, the CGO070 and the inhibitor of PD-1 are administered sequentially. In
some embodiments, the CGO070 is administered prior to {such as immediately prior o) the
administration of the inhibitor of PD-1. In some embodiments, the CGO070 is administered after
(such as immediately after} the administration of the inhibitor of PD-1. In some embodiments,
the CGO070 and inhibitor of PD-1 are adminustered simultaneously (for example in a single
composition). In some embodiments, the method further comprises administration of CG0070
and/or the inhibitor of PD-1 by an adnunistration route other than intravesical adnunistration.
102221 In some embodiments, there is provided a method of treating bladder cancer in an
individual (such as a human), comprising: a} intravesically administering an effective amount of
an infectious agent; and b) intravesically 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-L1T and
PD-L2}. In some embodiments, the infectious agent is a wild type infectious agent. In some
embodiments, the infectious agent 1s genetically modified. In some embodiments, the infectious
agent is attenuated (for example through multiple passages, inactivation or genetic
meditication). In some embodiments, the inhibitor of PD-1 ligand is an anti-PD-L1 antibody, for
example, KY-1003, MCLA-145, R(G7446, 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 both PD-1.1 and PD-L.2, such as AUR-012, and AMP-224. In some embodiments,
the method further comprises intravesical administration of a second immunomodulator, such as
an immune-stimulating agent (e.g., a 40 activator or a 4-1BB activator). In some
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embodiments, the infectious agent 15 administered weekly. In some embodiments, the inhibitor
of PD-1 ligand is administered weekly. In some embodiments, the infectious agent and the
inhibitor of PD-1 ligand are adnunistered sequentially. In some embodiments, the infectious
agent is administered prior to (such as immediately prior to) the administration of the inhibitor of
PD-1 ligand. In some embodiments, the infectious agent is admunistered after (such as
immediately after) the administration of the inhibitor of PD-1 ligand. In some embodiments, the
infectious agent and the inhibitor of PD-1 ligand are administered simultaneously (for example
in a single composition). In some embodiments, the method further comprises administration of
the infectious agent and/or the inhibitor of PD-1 ligand by an administration route other than
intravesical administration. In some embodiments, the inhibitor of PD-L1 and the inhibitor of
PD-L2 can be used interchangeably in any of the methods of treatment described herein.

{0223] For example, in 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 (such as oncolytic adenovirus);, and b) intravesically 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).

{0224] In 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
{such as oncolytic adenovirus) comprising a viral vector comprising a tumor cell-specific
promoter operably linked to a viral gene essential for replication of the virus; and b}
intravesically 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 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 E1A, E1B, and E4.

{0225] In some embodiments, there i3 provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
{such as oncolytic adenovirus) comprising a viral vector comprising a tumor celi-specific
promoter operably linked to a viral gene essential for replication of the virus and a nucleic acid
encoding an immune-related molecule (such as cytokine or chemokine) operably linked to a
viral promoter; and b) intravesically administering an effective amount of an inhibitor of PD-1

98



WO 2017/070110 PCT/US2016/057526

figand (such as an anti-PD-L1 or anti-PD-L.2 antibody, or an inhibitor of both PD-L1 and PD-
L2). 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 10 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 viral promoter operably
linked to the nucleic acid encoding the immune-related molecule is the E3 promoter. In some
embodiments, the immune-related molecule 18 GM-CSF.

{0226] In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a} intravesically administering an effective amount of an adenovirus
serotype 5, 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 immmune-
related molecule {such as cytoking or chemokine, for example, GM-CSF}; and b) intravesically
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 tumor-
specific promoter is a human E2F-1 promoter or an EZF-1 promoter comprising the nuclectide
sequence set forth in SEQ ID NO: L

{0227} In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of CGO070; and b)
intravesically administering an etfective 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, RG7446, 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 both PD-1.1 and PD-L.2, such as AUR-012, and AMP-224. In some embodiments,
the CGO07 is administered weekly. In some embodiments, the inhibitor of PD-1 ligand is
administered weekly. In some embodiments, the CGO0T0 and the inhibitor of PD-1 ligand are
administered sequentially. In some embodiments, the CG0070 is administered prior to (such as
immediately prior to) the administration of the inlubitor of PD-1 ligand. In some embodiments,
the CGO070 is 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 simultaneously (for example tn a single composition). In some embodiments, the
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method further comprises administration of CGOO70 and/or the inhibitor of PD-1 ligand by an
administration route other than intravesical administration.

[0228] In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an infectious
agent; and b) intravesically 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
APX00SM). In some embodiments, the infectious agent is a wild type infectious agent. In some
embodiments, the infectious agent is genetically moditied. In some embodiments, the infectious
agent is attenuated (for example through multiple passages, inactivation or genetic
modification). 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
method further comprises intravesical administration of a second immunomodulator, such as an
immune-checkpoint mhibitor (such as an inhibitor of CTLA-4, for example, an anti-CTLA-4
antibody, or an anticalin that specifically binds to CTLA-4). In some embodiments, the
infectious agent is administered weekly. In some embodiments, the activator of CD40 is
adnunistered weekly. In some embodiments, the infectious agent and the activator of CD40 are
administered sequentially. In some embodiments, the infectious agent is administered prior to
{such as immediately prior to) the administration of the activator of CD40. In some
embodiments, the infectious agent is administered after (such as immediately afier) the
adnunistration of the activator of CD40. In some embodiments, the infectious agent and the
activator of CD40 are administered simultaneously (for example in a single composition}. In
some embodiments, the method further comprises administration of the infectious agent and/or
the activator of CD40 by an administration route other than intravesical administration.

10229] For example, in 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 {such as oncolytic adenovirus); and b) intravesically administering an effective
amount of an activator of CB40 (such as an agnostic anti-CD40 antibody, for example, CP-
870,893, Dacetuzumab, ChilLob 7/4 or APXO005M).

10230] In 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
{such as oncolytic adenovirus) comprising a viral vector comprising a tumor cell-specific
promoter operably linked to a viral gene essential for replication of the virus; and b)
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intravesically 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). In
some embodiments, the turnor-specific promoter 1s 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, EIB, and E4.
{0231} In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of an oncolytic virus
{such as oncolytic adenovirus) comprising a viral vector comprising a tumor cell-specific
promoter operably linked to a viral gene essential for replication of the virus and a nucleic acid
encoding an immune-related molecule (such as cytokine or chemokine) operably linked to a
viral promoter; and b} intravesically administering an effective amount of an activator of CD40
{such as an agnostic anti-CD40 antibody, for example, CP-870,893, Dacetuzumab, ChilLob 7/4
or APX005M). 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 viral
promoter operably linked to the nucleic acid encoding the immune-related molecule is the E3
promoter. In some embodiments, the immune-related molecule is GM-CSF.
[0232] In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a} intravesically administering an effective amount of an adenovirus
serotype 5, wherein the endogenous Ela promoter and E3 19kD coding region of a native
adenovirus is replaced by the human E2ZF-1 promoter and a nucleic acid encoding an tmmune-
related molecule (such as cytokine or chemokine, tfor example, GM-CSF); and b) intravesically
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). 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 ID NO: 1.
[0233] In some embodiments, there 1s provided a method of treating bladder cancer in an
individual, comprising: a) intravesically administering an effective amount of CGO070; and b)
mtravesically administering an effective amount of an activator of CD40 (such as an agnostic
anti-C40 antibody, for example, CP-870,893, Dacetuzumab, Chil.ob 7/4 or APX00SM). In
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some embodiments, the activator of CD40 15 an agnostic anti-CD40 antibody, for example, CP-
870,893, Dacetuzumab, Chil.ob 7/4 or APX005M. In some embodiments, the CGO07 1
admunistered weekly. In some embodiments, the activator of CD40 1s administered weekly. In
some embodiments, the CGO070 and the activator of CD40 are administered sequentially. In
some embodiments, the CGO070 is administered prior to (such as immediately prior o) the
administration of the activator of CD40. In some embodiments, the CGO070 is administered
after (such as immediately after) the administration of the activator of CD40. 1o some
embodiments, the CG0070 and the activator of CD40 are administered simultanecusly (for
example in a single composition}. In some embodiments, the method further comprises
administration of CGO070 and/or the activator of CD40 by an adnunistration route other than
intravesical administration.

{0234] The intravesical administration of the infecticus agent and/or the tmmunomodulator
{(including combination of immunomodulators) provide a unique opportunity of a relatively
convenient yet effective intravesical tumor exposure to the infectious agent and/or the
immunomodulator (including combination of immunomodulators), as well as a potentially
reduced toxicity to other tissues. Suitable dosages and dosing frequency of the 1nfectious agents
and the immunomodulator (including combination of immunomodulators) are within the same
ranges as those described for local administration of the infectious agents and the
immunomodulator (including combination of immunomodulaters) respectively in the previous
section.

{0235] In some embodiments, the infectious agent and/or the immunomodulator (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 is
about any of 1 mb, 10 mb, 50 mL, 7S mL, 100 mL, 125 mL, 150 mE, 200 mL, 250 mL, 300
mk, 400 mL or 500 mL. In some embodiments, the total volume of the solution used for the
intravesical installation is any of about 1 mL to about 10 mL, about 10 mL to about 50 mL,
about 30 mL to about 75 mL, about 75 mlL 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 mL, about 300 L to about 400 L, about 400 mL to about S00 mL,
about S0 mL to about 500 mL, about 50 mL to about 250 ml., or about 100 mL to about 250 mL.
{0236} In some embodiments, the infectious agent is administered at a dose of about 1x10%to
about 1x10" particles (such as about 1x10"" to about 1x10" particles, for example aboutix10"
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particles) . In some embodiments, the infectiocus agent 15 administered at a volurne of about 50
to about 500mL (such as about 100 mL} by instillation.

{0237] In some embodiments, the immunomodulator (ncluding combination of
immunomodulators) is administered at a dose of about 0.1 mg/Kg to about 100 mg/Kg (such as
about 0.1 mg/Kg to about 0.3 mg/Kg, about 0.1 mg/Kg to about 0.5 mg/Kg, about 0.5 mg/Kg to
about 1 mg/Kg, about 1 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 mg/Kg to about 100 mg/Kg). Tn some embodiments,
the immunomodulator (including combination of immunomodulators) is administered at a dose
no more than about any of 500 mg, 400 mg, 300 mg, 200 mg, 100 mg, 80 mg, 60 mg, 40 mg, 20
mg, or 10 mg per administration. In some embodiments, the immunomodulator {including
combination of immunomodulators) is administered at a volume of about 1 mL to about 500mL
{such as about 100 mL} by nstillation.

{0238} The solution of the infectious agent and/or the immunomodulator (including
combination of immunomodulators) may be retained in the bladder for a certain amount of time
before voiding, in order to achieve uniform distribution or sufficient exposure of the infecticus
agent and/or the immuvnorodulator (including combination of immunomodulators) among the
biadder tumor cells. In some embodiments, the solution is retained in the bladder of the
individual for at least about any of 5 minutes, 10 minutes, 15 minutes, 20 nunutes, 30 minutes,
45 minutes, 1 hour, 2 hours, or more. In some embodiments, the sohution is retained in the
bladder of the individual for any of about 5 minutes to about10 minutes, about 10 nmunutes to
about 15 minutes, about 10 minutes to about 20 minutes, about 20 minutes to about 30 minutes,
about 30 minutes to about 45 minutes, about 45 minutes to about 30 minutes, about 50 minutes
to about 1 hour, about 5 minutes to about 15 munutes, about 10 minutes to about 30 minutes,
about 30 minutes to about 1 hour, or about | hour to about 2 hours. In some embodiments, the
infectious agent (such as the oncolytic virus, e.g., CGO070) 1s retained in the bladder of the
individual for about 45 minutes to about 50 minutes. In some embodiments, the
immunomodulator (including combination of immunomodulators) is retained in the bladder for
about 45 minutes to 1 hour. In some embodiments, the efficiency of the intravesical
adnunistration of the infectious agent 1s further enhanced by a pretreatrent comprising
intravesical administration of an effective amount of a transduction enhancing agent, such as

DDM.
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{6239} 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
admunistration of the infectious agent and the immunomodulator (including combination of
immunomodulators). For example, the pretreatment composition may comprise about 0.01% to
about 0.5% (such as .05 to about 0.2%, for example about 0.1%) of the transduction enhancing
agent (such as DDM). In some embodiments, the total volume of the pretreatment composition
{such as DDM) is about 10 mL to about 1000 mL (such as about 10 mL to about 100 mi., 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 ¢, 02 05g 075g 1 g 1 5¢g,

2g 25¢, 5 ¢ or 10 gof the transduction enhancing agent (such as DBM). In some

e

embodiments, the effective amount of the pretreatment composition is about 1g of DDM (e.g.,
100 mL of 0.1% DDM solution).

{0240} In some embodiments, the pretreatment composition (such as DDM) is administered
immediately (such as no more than S minutes) prior to the adnunistration of the infectious agent.
In some embodiments, the pretreatment composition {such as DDM) is administered no more
than about any of 5 minutes, 10 minutes, 15 nunutes, 20 nmunutes, 30 minutes, 45 minutes, 1
hour, 90 minutes, 2 hours, 3 hours or 4 hours before the administration of the infectious agent. In
some embodiments, the pretreatment composition (such as DDM) is administered no more than
about 2 hours before the administration of the infectious agent. In some embodiments, the
pretreatment composition (such as DDM solution) s retained 1n the bladder for at least about
any one of 5 minutes, 10 minutes, 15 minutes, or 20 minutes. In some embodiments, the
pretreatment composition (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 o about
15 minutes, about 15 minutes to about 20 ninutes, or about 10 minutes to about 20 minutes. In
some embodiments, the pretreatment composition (such as DDM sclution) is retained in the
bladder for about 12 minutes to about 15 minutes.

{6241} 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
admunistration of the infectious agent and the immunomodulator (including combination of
immunomodulators).

{0242} In some embodiments, the method further comprises washing the luninal surface of
the bladder contact with the pretreatment composition In some embodiments, the method
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further comprises washing the luminal surface of the bladder after contacting the bladder with
the pretreatment composition prior to the adnunistration of the infecticus agent.
{0243] In some embodiments, the pretreatment step comprises one or MOre tumor site
preparation steps as described in the “Methods of treating a solid or lymphatic tumor” section.
10244} In some embodiments, the pretreatment comprises intravesical administration of an
effective amount of an immune-related molecule (such as cytokine, chemokine or PRRago). In
some embodiments, the immune-related molecule s 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, CCL19, CCL2T, CXCL13, TLRI, TLR2, TLR3, TLR4, TLRS, TLRo, TLR7, TLRE,
TLRS, TLRI10O, RIG-I, MIDAS, LGP2, LTaf, STING activators (such as CDN), PRRago (such
as CpG, Imiguimod, or Poly [:C), TLR stimulators (such as GS-9620, AED-1419, CYT-003-
ObG10, AVE-0075, or PF-7909), and RLR stimulators (such as RIG-I, Mda5, or LGP2
stimulators). In some embodiments, the immune-related molecule s 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 site. 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 ruore in combinations are administered 1o a forroat that
would include an excipient or any compound known to the art that can affect ifs metabolism,
release and/or decay within the tumor site. In some embodiments, the immune-related molecule
induces dendritic cells, T cells, B cells, and/or T follicular helper cells. In some embodiments,
the immune-related molecule 1s administered separately from the infectious agent (e.g., ina
separate composition or as a separate entity in the same composition). In some embodiments,
the immuune-related molecule 1s administered to the site of the tumor via transduction.
Exemplary transduction methods known in the art include, but are not himited to, the use of
calcium phosphate, dendrimers, liposomes, cationic polymers, electroporation, cell squeezing,
sonoporation, optical transfection, protoplast fusion, impalefection, hydrodynamic delivery, gene
gun, magnetofection, viral transfection and nucleotection. In some embodiments, the immune-
related molecule 1s expressed by the infectious agent. For example, the infectious agent may
comprise a nucleic acid encoding the immune-related molecule, and the nucleic acid can be 1n
the viral vector or on a separate vector. In some embodiments, the infectious agent s a virus
comprising a viral vector, and wherein the viral vector comprises the nucleic acid encoding the
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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.
{0245] fo 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
infectious agent and the immunomodulator (including combivation of immunomodulators). In
some embodiments, the radiation therapy is in combination with chemotherapy. In some
embodiments, the radiation therapy is adroinistered without chemotherapy. In some
embodiments, the radiation therapy comprises irradiation to the wheole body. In some
embodiments, the radiation therapy is irradiation to only tumor sites. In some embodiments, the
radiation therapy ts irradiation 1o tissues having the tumor. In some embodiments, the radiation
therapy is irradiation to only the site of the tumor selected for local administration of the
infectious agent and the immunomodulator. In some embodiments, the radiation therapy is
irradiation to only a tissue having the tumor selected for local administration of the infectious
agent and the immunomodulator. In some embodiments, the dose of the radiation therapy is
msufficient to eradicate 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, 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, 1S5 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 any one of about 1 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 5 Gy to about 15 Gy, about 10 Gy to about 20 Gy, about 20 Gy to 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 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 60 Gy, about 60 Gy to about 80 Gy, or about 10 Gy to about 60 Gy. In
some embodiments, the radiation therapy is administered in more than one fraction, such as
about any one of 2, 3,4, 5, 6,7, 8,9, 10, 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 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 1 week, 2 weeks, 3 weeks, 4 weeks, S weeks, 6
weeks, 7 weeks or more. In some embodiments, the radiation therapy fractions are administered
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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 S weeks 10 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 6 weeks. In some
embodiments, the radiation therapy 1s administered 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 1.5 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 15 Gy to about 20 Gy, about 20 Gy to about 30 {3y, about 25
Gy to about 50 Gy, about 1 Gy to about 10 Gy, or about 2 Gy to about 20 Gy,

{6246} In some embodiments, the radiation therapy is administered in a single fraction. 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 embodiments, the
lymphodepletion radiation therapy is given as a total body irradiation. In some embodiments, the
lymphodepletion 1s only given to local tumor sites, or to tissues with the tumor. In some
embodiments, the lymphodepletion radiation therapy i1s 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 0.5 Gy to about 1.8 Gy per day, tive
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 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 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, lymphodepletion radiation therapy is administered with or
without the use of a chemotherapeutic agent, such as but not limited to, cyclophosphamide and
fludarabine.

{0247} Any of the known methods of radiation therapy may be used in the present invention,
including, but not limtted to external beam radiation therapy (EBRT or XRT), tele therapy,
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brachytherapy, sealed source radiation therapy, systemic radioisotope therapy (RIT), unsealed
source radiation therapy, intraoperative radiation therapy (IORT), targeted intraoperative
radiation therapy (TARGIT), intensity-modulated radiation therapy (IMRT), volumetric
medulated arc therapy (VMAT), particle therapy, and auger therapy.

{0248] In some embodiments, the pretreatment step comprises administrating directly or
indirectly {e.g. 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 infectious
agent and the immunomodulator (including 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 embodiments, the therapeutic agent is
any one or combination of agents targeting or blocking a cellular signaling pathway known in
the art, for example, a BRAF mhibitor. In some embodiments, the therapeutic agent is any one
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 15 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 himited to, cytokines such as
{16, IL8 and 1L18 (these cytckines 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 JAKZ mhibitor), and
[AP inhibitors, In some embodiments, the therapeutic agent is an agent that causes dysfunction
or damage to a structural component of a tumor. Exemplary agents include, but are not limited
to, anti-VEGF antibody, a hyaluronidase, and n-dodecyl-f-maltoside. In some embodiments,
the therapeutic agent induces immune cells, such as dendritic cells, B cells, and T cells {such as

follicular T helper celis).

Combination therapy with tumor celis

[0249] One aspect of the present application relates to methods of treating a solid or
fymphatic tumor in an individual (such as a human), comprising: a} locally administering to the
site of the tumor an effective amount of an infectious agent; b) locally administering to the site
of the tumor an effective amount of an immunomodulator (including combination of
immunomodulatorsy; and ¢) locally administering to the site of the tumor an effective amount of
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inactivated tumor cells. This at least three-component combination therapy method may
comprise any embodiment of the methods described above for the combination therapy
comprising the infectious agent and the immunomodulator (including combination of
immunomodulators). The present combination therapy method comprising the inactivated tumor
cells 1s advantageous over other cancer immunotherapy methods involving similar components,
because administration parameters, such as dosage, dosing frequency and/or route of
admunistration, for each of the three components, namely, the infectious agent (such as oncolytic
virus, for example, oncelytic adenovirus), the immunomodulator (including combination of
immunomodulators), and the inactivated tumor cells can be independently adjusted to optimize
the efficacy and minimize the toxicity of the therapy to the individual. Any of the methods
described herein may be useful for inhibiting growth of a solid or lymphatic tumor, inhibiting
metastasis of a solid or lymphatic tumor, prolonging survival {such as disease-free survival) of
an mndividual having a solid or lvmphatic tumor, causing disease remission in an individual
having a solid or lyraphatic tumor, and/or iraproving quality of life of an individual having a
solid or lymphatic tumor.

10250] Without being bound by any theory or hypothesis, it is believed that in this three-
component combination therapy, an outside source of inactivated but live tumor cells (also
referred herein as “live cancer cells” or “live tumor cells”), whether they are autologous or
allogeneic in origin, could provide an additional, yet important source of new antigens when
admunistered at the site of the tumor. Gutside source in this context means that these tumor celis
have already been removed previously, from the same individual or from ancther individual. The
cells may have further been subjected to in vitro culture for expansion, cryopreservation,
thawing and characterization. It is believed that this outside source of inactivated tumor cells can
sometimes stimulate 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 infectious agent (such as virus),
and the immunomodulator (including combination of immunomodulators) as described
previously.

10251] Thus, in some embodiments, there is provided a method of treating a solid or
tymphatic turmor in an individual, comprising: a) locally administering to the site of the tumor an
effective amount of an infectious agent; b) locally administering to the site of the tumor an
effective amount of an immunomodulator (including combination of immunomodulators); and ¢}
locally administering to the site of the tumor an effective amount of inactivated tumor cells. In
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some embodiments, the infectious agent 1s a virus, such as a virus 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 infectious
agent 1s a non-oncolytic virus. In some embodiments, the infectious agent is an oncolytic virus.
In some embodiments, the infectious agent is a bacterium, such as Bacillus Calmette-Guerin
(“BCG7), Listeria monocytogene, or Mycobacterial cell wall-DNA complex ("MCNA” or
“MCC”, for example, UROCIDIN™. In some embodiments, the infectious agent is a wild type
infectious agent. In some embodiments, the infectious agent is genetically moditied. In some
embodiments, the infectious agent 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 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
immunomoduiator is an immune-stimulating agent. In some embodiments, the immune-
stimulating agent 13 an activator of OX40, 4-1BB or CD40. In some embodiments, the method
comprises local 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 least one immuune checkpoint inhibitor and at least one fomune-stimulating agent). In some
embodiments, the inactivated tumor cells are autclogous. 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 tumor cells are inactivated by uradiation. In
some embodiments, the infecticus agent and the inactivated tumor cells are administered
simultaneocusly (for example, 1n a single composition). In some embodiments, the infectious
agent and the inactivated tumor cells are admixed immediately prior to the administration. In
some embodiments, the infectious agent and the inactivated tumor cells are administered 1o
sequentially. In some embodiments, the infectious agent and the inactivated tumor cells are
admuxed at the administration site immediately after the administration. In some embodiments,
the nfectious agent, the immunomodulator (including combination of immunomodulators),
and/or the inactivated tumor cells are administered to the tissue having the tumor. In some
embodiments, the infectious agent, the immunomodulator (including combination of
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immunomodulators), and/or the tnactivated tumor cells are admimstered directly into the tumor.
In some embodiments, the method further comprises administration of the infectious agent
and/or the immunomodulator (including combination of immunomodulators) and/or the
inactivated tumeor cells by an administration route other than local administration.

{0252] In some embodiments, there i3 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 oncolytic virus {such as oncolytic adenovirus), b) locally administering to the site
of the tumor an effective amount of an immunomodulator (including combination of
immunomodulators); and ¢} locally administering to the site of the tumor an effective amount of
inactivated tumor cells. In some embodiments, the oncolytic virus is a wild type oncolytic virus.
In some embodiments, the oncolytic virus is genetically modified. In some embodiments, the
oncolytic virus is attenuated (for example through multiple passages, inactivation or genetic
moditication). In some embodiments, the oncolytic virus is replication competent. In some
embodiments, the oncolytic virus preterentially replicates in a cancer cell. In some
embodiments, the immunomodulater is an immune checkpoint inhibitor. In some embodiments,
the 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 15 an immune-stimulating agent.
In some embodiments, the immune-stimulating agent is an activator of 0X40, 4-1BB or CD40.
In some embodiments, the method comprises local adminustration 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-~stunulating agents, or a combination of at least one immune 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 tumor cells are from a tumor cell line. In some embodiments, the
inactivated tumor cells are inactivated by irradiation. In some embodiments, the oncolytic virus
and the inactivated tumor cells are administered simultaneously (for example, in a single
composition). In some embodiments, the oncolytic virus and the tnactivated 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 immediately after the
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administration. In some embodiments, the oncolytic virus, the immunomodudator (including
combination of immunomodulators), and/or the inactivated tumor cells are administered to the
tissue having the tumor. In some embodiments, the oncolytic virus, the immunomodulator
{inchuding combination of immunomodulators), and/or the inactivated tumor cells are
administered directly into the tumor. In some embodiments, the method further comprises
administration of the oncolytic virus and/or the immunomodulator (including combination of
immunomodulators) and/or the inactivated tumor cells by an administration route other than
local administration.

{0253} In some embodiments, there 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 an oncolytic virus (such as oncolytic adenovirus) comprising a viral vector
comprising a tumor celi-specific promoter operably linked to a viral gene essential for
replication of the virus; b) locally administering to the site of the tumor an etfective amount of
an immunomodulator (including combination of immunomodulators); and ¢) locally
administering to the site of the tumor an effective amount of inactivated tumor cells. In some
embodiments, the immmunomodulator is an immune checkpoint inhibitor. In some embodiments,
the immunomedulator 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 is an immune-stimulating agent.
In some embodiments, the immune-stimulating ageot 1s an activator of OX40, 4-1BB or CD40.
in some embodiments, the method comprises local administration of a combination of
immunomodulators comprising one or more immune checkpoint inhibitors and/or one or more
immune-~stunulating 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
jeast one immune-stunulating agent). 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 i SEQ ID 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 inactivated tumor cells are autologous. Tn 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 wradiation. In
some embodiments, the oncolvtic virus and the inactivated tumor cells are administered
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simultaneousty (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 admunistration site immediately after the administration. In some embodiments,
the oncolytic virus, the immunomedulator (including combination of immunomeodulators),
and/or the inactivated tumor cells are administered to the tissue having the tumor. In some
embodiments, the method further comprises administration of the oncolytic virus and/or the
immunomodulator (including combination of immunomodulators) and/or the inactivated tumor
cells by an administration route other than local administration.

10254] In some embodiments, there is provided a method of treating a solid or lymphatic
tumor in an tndividual, comprising: a) locally administering to the site of the tumor an effective
amount of an oncolytic virus (such as oncolytic adenovirus) comprising a viral vector
comprising a tumor cell-specific promoter operably linked to a viral gene essential for
replication of the virus and a nucleic acid encoding an immune-related molecule (such as
cytokine or cherokine) operably linked to a viral proruoter; b) locally administering to the site
of the tumor an effective amount of an immunomodulator (including combination of
immunomodulators); and ¢} locally administering to the site of the tumor an effective amount of
inactivated tumor cells, wherein the inactivated tumor cells are inactivated. In some
embodiments, the immmunomodulator is an immune checkpoint inhibitor. In some embodiments,
the immunomedulator 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 is an immune-stimulating agent.
In some embodiments, the immune-stimulating agent 1s an activator of OX40, 4-1BB or CD40.
In some embodiments, the method comprises local 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 least one immune checkpoint inhibitor and at
least one immune-stimulating agent). 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
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embodiments, the viral promoter operably linked to the nucleic acid encoding the immune-
related molecule is the E3 promoter. In some embodiments, the immune-related molecule is
GM-CSF. 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 tumor cells are
inactivated by irradiation. In some embodiments, the oncolytic virus and the inactivated tumor
cells are administered simultaneously (for example, 1o 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 admunistration site immediately after the administration. In some
embodiments, the oncolytic virus, the immunomodulator (including combination of
immunomodulators), and/or the inactivated tumor cells are administered to the tissue having the
tumnor. In some embodiments, the oncolytic virus, the immunomodulator (including
combination of immunomodulators), and/or the inactivated tumor cells are administered directly
into the tumor. In some embodiments, the method further comprises adroinistration of the
oncolytic virus and/or the immunomodulator (including combination of immunomodulators)
and/or the inactivated tumor cells by an administration route other than local administration.
{0255] 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, 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, chemokine, for example, GM-CSF); b)
locally administering to the site of the tumor an effective amount of an immunomodulator
{including combination of immunomodulators); and ¢} locally administering to the site of the
tumor an effective amount of inactivated tumor cells. In some embodiments, the
immunomodulator is an immune checkpoint inhibitor. In some embodiments, the
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 is an immune-stimulating agent. In some
embodiments, the immune-stimulating agent is an activator of OX40, 4-1BB or CD40. In some
embodiments, the method comprises iocal administration of a combination of
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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-stioulating agents, or a combination of at least one immune checkpoint inhibitor and at
least one immune-stimulating agent). In some embodiments, the tumor-specific promoter is a
human E2F-1 prorooter or an E2F-1 promoter comprising the nucleotide sequence set forth 1o
SEQ D NO: 1. In some embodiments, the viral gene essential for replication ot the virus is
selected from the group consisting of ETA, E1B, and 4. In some embodiments, the viral
promoter operably linked to the nucleic acid encoding the immune-related molecule is the E3
promoter. In some embodiments, the inactivated tumor celis 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 tumor cells are
inactivated by irradiation. In some embodiments, the adenovirus and the inactivated tumor cells
are administered simultaneously (for example, in a single composition). In some embodiments,
the adenovirus and the activated tumor cells are admixed imrediately prior to the
administration. In some embodiments, the adenovirus and the inactivated tumor cells are
administered in sequentially. In some embodiments, the adenovirus and the mactivated tumor
cells are admixed at the administration site immediately after the administration. In some
embodiments, the adenovirus, the immunomodulator (including combination of
immunomodulators), and/or the inactivated tumor cells are administered to the tissue having the
tumeor. In some embodiments, the adenovirus, the immunomodulator (including combination of
immunomodulators), and/or the inactivated tumor cells are administered directly into the tumor.
In some embodiments, the method further comprises administration of the adenovirus and/or the
immunomodulator (including combination of immunomodulators) and/or the inactivated tumor
cells by an administration route other than local administration.
{0256] 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 CGOOT0; and b) locally administering to the site of the tumor an effective amount of
an immunomodulator (including combination of immunomodulators); and ¢} locally
administering to the site of the tumor an effective amount of inactivated tumor cells. In some
embodiments, the immunomodulator 18 an immune checkpoint inhibitor. In some embodiments,
the immunomodulator is a modulator of an immune checkpoint molecule selected trom the
group consisting of CTLA-4, PD-1, PD-L1, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and
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figands thereof. In some embodiments, the immunomodulator i1s an immune-stimulating agent,
In some embodiments, the immune-stimulating agent is an activator of 0X40, 4-1BB or CD40.
In some embodiments, the method comprises local admiunustration 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 least one immune 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 tumor cells are from a tumor cell line. In some embodiments, the
inactivated tumor cells are inactivated by irradiation. In some embodiments, CGO070 and the
inactivated tumor cells are administered simultaneously (for example, in a single composition}.
In some embodiments, CGO070 and the activated tumor cells are admixed immediately prior
to the administration. In some embodiments, CGO070 and the inactivated tumor cells are
administered in sequentially. In some embodiments, CG0070 and the inactivated turoor cells are
admixed at the administration site immediately after the administration. In some embodiments,
CG0070, the immunomodulator (including combination of immunomodulators), and/or the
inactivated tumeor cells are administered to the tissue having the solid or lymphatic tumor. In
some embodiments, CGO070, the immunomodulator (including combination of
immunomodulators), and/or the inactivated tumor cells are administered directly into the tumor.
In some embodiments, the mwethod further comprises administration of CGO070 and/or the
immunomodulator (including combination of immunomodulators) and/or the inactivated tumor
cells by an administration route other than local adminstration.

{0257} 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
C(G0070; and b) intratumorally 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 specitically recognizes CTLA-4); ¢) intratumorally administering
an etfective amount of a 4-1BB activator (such as an agonistic anti-4-1BB antibody, for
example, PF-05082566); and d) intratumorally adminustering to the site of the tumor an effective
amount of inactivated tumor cells (such as allogenic inactivated tumor cells), wherein the
effective amount of CGOO70 is about 1 x 10° to about Ix 10" viral particles (vp) weekly (such
as about any of 5 x 10" vp, 1x 10" vp, 5 x 10" vp, or 1 x 10" vp weekly), wherein the
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effective amount of the inhibitor of CTLA~4 15 about 0.1 mg to about 100 mg (such as no more
than about any of 1 mg, 3 mg, 6 mg, 12 mg, or 24 mg weekly), wherein the effective amount of
the 4-1BB activator is about 0.1 mg to about 100 mg (such as no more than about any of 1 mg,
3 mg, 6 mg, 12 mg, or 24 mg weekly}, and wherein the effective amount of the inactivated
tumor cells is at least about 10" the effective amount of CGOO70. In some embodiments, the
inhibitor of CTLA-4 and the 4-1BB activator are administered immediately after (e.g., no more
than 5 minutes afier) administration of CGO070 and the inactivated tumor cells. 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 4-1BB activator is an agonistic anti-4-1BB antibody, such as PF-05082566. In some
embodiments, the individual is further administered intratumorally an effective amount of DDM
as a transduction enhancing agent in combination with the CGO0070 administration. In some
embodiments, the inactivated tumor cells are inactivated by 1rradiation. In some embodiments,
CGO070 and the inactivated tumor cells are administered simultaneously (for example, ina
single composition). In some embodiments, CGO070 and the mactivated tumor cells are admixed
immediately prior to the administration. In some embodiments, CGO070, the inhibitor 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, CG0070, the inhibitor of CTLA-4, the 41-
BB activator, and the nactivated tumor cells are administered by injection directly into the
tumor. In some embodiments, CGO070, the inhibitor of CTLA-4, the 41-BB activator, and the
mactivated tumor cells are administered 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 18 repeated every 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, liver 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, uterine cancer, thyroid cancer, nasopharyngeal carcinoma, and melanoma. In
some embodiments, the solid or lymphatic tumor has been refractory to prior therapy.

{0258] The inactivated tumor cells may be obtained from a variety of sources, including, but
not limited to, autologous source, allogenic source, a tumor cell line and combinations thereof.
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Typically, the inactivated turnor cells are of the same type, or express one or more of the same
tumor antigens and the solid or lymphatic tumor being treated. In some embodiments, the
inactivated tumor cells consist of a single population of tumor cells. In some embodiments, the
inactivated tumeor cells comprise a plurality (such as 2, 3, 4, 5, 6, or more} of population of
turnor cells.

18259] In some embodiments, the inactivated tumor cells are derived from an allogenic
source. In some embodiments, the inactivated tumor cells are derived from a different individual
having a tumor (such as solid or lymphatic tumor of the same type). In some embodiments, the
mactivated tumor cells and the solid or lymphatic tumor of the individual being treated express
at least one conumon tumor antigen {such as tumor associated antigen and/or tumor specific
antigen).

{0260] In some embodiments, the inactivated tumor cells are derived from a tumor cell hine
sharing the same or similar origin or genetic profile (such as tumor antigen expression profile) as
the solid or lymphatic tursor of the individual. In some embodiments, the inactivated tumor celis
and the individual having a tumor express at least one common tumor antigen (such as tumor
associated antigen and/or tumor specific antigen). For example, when the solid or lymuphatic
tumor being treated is prostate cancer, the prostate tumor cell line may be selected from the
group consisting of DU145, PC-3, and LaCaP.

10261} In some embodiments, the inactivated tumor cells are derived from the same
individual having the solid or lymphatic tumor. In some embodiments, the inactivated tumor
cells are derived from the tissue having the solid or lymphatic tumor. In some embodiments, the
mactivated tumor cells are derived from the solid or lymphatic tumor (e.g., from tumor biopsy or
a resected tumor). In some embodiments, the inactivated tumor cells are derived from a
metastatic site of the solid or lymphatic tumor from the individual. Tn some embodiments, the
mactivated tumor cells provide one or more cellular, cytokine, chemokine, and/or antigenic
components during death of the inactivated tumor cells in vive, wherein the one or more
components 1s 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.
[0262] In some embodiments, the inactivated tumor cells are modified, such as genetically
modified, for example, via transduction by an infectious agent harboring a vector encoding a
transgene. The inactivated tumor cells may be transduced or transfected by the infectious agent
in vitro, or in vivo. In some embodiments, the inactivated tumor cells are modified to express or
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secrete an immune-related molecule. In some embodiments, the immune-related molecule is a
cvtokine, a chemokine, or another immune-related molecule. In some embodiments, the
immune-related molecule is selected from the group consisting of 1L-2, IL-12, interferon (such
as Type 1, Type 2 or Type 3 interferon, e.g., interferon v), CCL4, CCL19, CCL2Y, CXCL13,
TLR1, TLR2, TLR3, TLR4, TLRS, TLR6, TLR7, TLR8, TLR9, TLR10, RIG-I, MDAS, LGP2,
and LTaf. 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 GS-9620, AED-1419, CYT-003-0QbG10, AVE-067S, or PF-7909), and
RLR stimulators (such as RIG-I, Mda5, or LGP2 stimulators).

10263} In some embodiments, the inactivated tumor cells are modified to express or secrete
one or more immunomodulators. In some embodiments, the one or more immunomodulators
comprise an immune-stimulating agent. In some embodiments, the immune-stimulating agent is
a natural or engineered ligand of an immune stimulatory molecule, including, for example,
figands of OX40 {e.g., OX40L), ligands of CD-28 (e.g., CDEO, CDES), ligands of ICOS (e.g.,
B7RP1}, ligands of 4-1BB (e.g., 4-1BBL, Ultra4-1BBL), 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 anti-CD28 (e g, TGN-1412), anti-OX40 (e g, MEDI6469, MEDI-0562),
anti-ICOS (e.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., CP870,893, B1-655064, BMS-086090, APX005, APX005M), anti-CD3 (e g,
blinatumomab, muromonab}, and anti-HVEM. In some embodiments, the antibody is an
agonistic anttbody. In some embodiments, the antibody is a monocional antibody. In some
embodiments, the antibody 1s an antigen-binding fragment selected from the group consisting of
Fab, Fab’, F(ab’' ), and Fv, scFv, or other antigen-binding subsequences of the tull 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 antibody portion, or any other functional
variants or derivatives thereof.

{0264] In some embodiments, the one or more 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
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of CTLA-4 (e.g, B7.1, B7.2), hgands of TIM3 (e g, Galectin-9), ligands of A2a Receptor (e.g,,
adenosine, Regadenoson), ligands of LAGS (e.g., MHC class I or MHC class I molecules),
higands of BTLA (e g, HVEM, B7-H4), ligands of KIR {e.g., MHC class T or MHC class 11
molecules), ligands of PD-1 (e.g., PD-L1, PD-L.2), ligands of IDO (e.g., NKTR-218, Indoximod,
NLG919), and ligands of CD47 (e g, SIRP-alpha receptor). In some embodiments, the immune
checkpoint inhibitor is an antibody that targets an inhibitory immune checkpoint protein. In
some embodiments, the immuvnomodulator is an antibody selected from the group consisting of
anti-CTLA-4 (e.g., Iptlimumab, Tremelimumab, KAHR-102), anti-TIM3 (e.g., F38-2E2,
ENUMO035), anti-LAG3 (e g, BMS-986016, IMP701, IMP321, COBTW), anti-KIR (e g,
Lirthumab and IPH2101}, anti-PD-1 (e.g., Nivolumab, Pidilizumab, Pembrolizumab, BMS-
936559, atezolizumab, Lambrolizumab, MK-3475, AMP-224, AMP-514, STI-A1110, TSR-
042), anti-PD-L1 (e g, KY-1003 (EP20120194977}, MCLA-145, RG7446, BMS-936559,
MEDI-4736, MSB0010718C, AUR-012, STI-A1010, PCT/US2001/020904, MPDL3280A,
AMP-224, Dapirolizamab pegol (CDP-7657), MEDI-4920)}, anti-CD73 {e.g., AR-42 (OSU-
HDAC42 HDAC-42 AR4Z AR 42 OSU-HDAC 42 OSU-HDAC-42 NSC D736012, HDAC-

42 HDAC 42 HDAC42 NSCD736012 NSC-D736012), MEDI-9447), anti-B7-H3 (e.g.,
MGA271, DS-5573a, 8HY), anti-CD47 (e.g., CC-90002, TT1-621, VLST-007), anti-BTLA, anti-
VISTA, anti-A2aR, anti-B7-1, anti-B7-H4, anti-CD52 (such as alemtuzumab), anti-IL-10, anti-
1L-35, and anti-TGF-B (such as Fresolumimab). In some embodiments, 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 is an
antigen-binding fragment selected from the group consisting of Fab, Fab’, F(ab’),, and Fv, scFv,
or other antigen-binding subsequences of the full fength antibody. In some embodiments, the
antibody 18 a human, humanized, or chimeric antibody. In some embodiments, the antibody 1s a
bispecific antibody, a multispectfic antibody, a single domain antibody, a fuston protein
comprising an antibody portion, or any other functional variants or derivatives thereof.

{0265] In some embodiments, the inactivated tumor cells are transduced and genetically
modified by the infectious agent used in the combination therapy.

{0266] 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 methods, and combinations thereof. For example, a mixture of collagenase, DNase
and hyaluronidase can be used to incubate tumor specimen to obtain the inactivated tumor cells.
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In some embodiments, multiple batches of 1solated autologous tumor cells are obtained from the
solid or lymphatic tumor or metastatic sites of the individual during the course of treatment. In
some erbodiments, the nactivated tumor cells are cryopreserved prior to tnactivation.

{0267} 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 removal of metastatic lesions later on. One of the advantages of this method is that the
autologous tumor celis can be changed according to the patient's response and the availability of
tumor samples. For example, a tumor- infectious agent {e.g. virus) live and 7 vivo vaccine
system generated in the primary tumor phase may be different from the one generated later on,
using tumor cells from metastatic sites. The ultimate goal, in some embodiments, is to adapt the
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.

{0268] The mactivated tumor cells are inactivated prior to the administration. Typically, the
inactivated tumeor cells are proliferation incompetent. Tumor cells can be inactivated with any of
the known method in the art. In some embodiments, the inactivated tumor cells are inactivated
by irradiation. In some embodiments, the inactivated tumor cells are rradiated at a dose of from
about 50 to about 200 rads/min, or from about 120 to about 140 rads/min prior to adnunistration
to the patient. In some embodiments, 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 tumor cells are irradiated with a total dose of from about 10,000 to
about 20,000 rads. In some embodiments, the inactivated tumor cells are irradiated with a total
dose sufficient to inhibit substantially 100% of the cells, from further proliferation. In some
embodiments, wherein the inactivated tumor cells are genetically modified, the total dose of
irradiation 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 moditfication of the inactivated tumor cells by the infectious agent upon
administration. In some embodiments, the inactivated tumor cells are cryopreserved prior to the

administration.
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{0269] The inactivated tumor cells are administered intratumorally, for example, by
mtratumoral injection. Suitable dosage of the inactivated tumor cells for administration depends
on the status (e.g, microenvironment, type, stage etc.) of the solid or lymphatic tumor and other
diagnostic and risk factors of the individual. In some embodiments, a suitable dosage of the
inactivated tumor cells is about any one of 1x10°, 1x10%, 1x10°, 2x 10°, 5 x107, 1x10°, 2x10°,
5x10°, 1x107, 5 x107, or 1x 10° cells. In some embodiments, a suitable dosage of the inactivated
tumor cells is any one of about 1x10° to about 1x10%, about 1x10" to about 1x10°, about 1x10° to
about 2x 10°, about 2x 10° to about 5 x10°, about 5 x10° to about 10°, about 10° to about 2x10°,
about 2x10°to about 5x10°, about 5x10°to about 1x107, about 1x10” to about 5x 10, or about 5x
10" to about 1 x10° tumor cells. In some embodiments, the dosage of the inactivated tumor cells
is calculated as cells/Kg of body weight.

{¢270] In some embodiments, the relative ratio of the infectious agent (such as virus) to the
mactivated tumor cells is based on the multiplicity of infection (MOI) index calculated using the
number of infectious agent particles to the number of the inactivated tumor cells alone or to the
total number of live tumor cells including the inactivated tumor celis and the estimated number
of live tumor cells at the administration site. In some embodiments, the MOT is at least about any
one of 1,2, 5, 10, 50, 100, 200, 500, 1000, 5000, 10*, 10°, 10°, or more. In some embodiments,
the infectious agent 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 tumor biopsy, tumor resection, turmor cell culture and other methods for
isolating tumor cells known to the art. In some embodiments, the infectious agent is provided in
the composition at about 1x10° particles to about 1x10" particles (for example, about 1x10"
particles}. In some embodiments, the inactivated tumor cells are provided in the composition at
about 1x10° cells to about 1x10° cells (for example, about 1x10° inactivated tumor cells).

{0271} 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, 5x, 6%, or
7x (i.e., daily) a week. In some embodiments, the inactivated tumor cells are administered
weekly. In some embodiments, the inactivated tumor cells are administered biweekly; weekly
without break; weekly, two out of three weeks; weekly three out of four weeks; once every two
weelks, 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 each
administration are less than about any one of 6 months, 3 months, 1 month, 20 days, 15, days, 12
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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 are more than about any one of |
month, 2 months, 3 months, 4 months, S mounths, 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 adminmistration 18 no more than about a week. In some embodiments, the
mactivated tumor cells are administered with the same dosing schedule as the infectious agent.
In some embodiments, the mactivated tumor cells are administered with a different dosing
schedule as the infecticus agent.

{0272} The administration of the inactivated tumor cells can be over an extended period of
time, such as from about a month up to about seven vears. In some embodiments, the inactivated
tumor cells are administered over a period of at least about any one 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 inactivated tumor
cells are administered over a period of at least 3 weeks or 6 weeks. In some embodiments, the
inactivated tumor cells are admunistered 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,

{0273} In some embodiments, the infectious agent is administered weekly. In some
embodiments, the immunomodulator is administered weekly. In some embodiments, the
mactivated tumor cells are administered weekly.

{0274] In some embodiments, the infectious agent 1s administered daily. In some
embodiments, the immunomodulator is administered daily. In some embodiments, the
mactivated tumor cells are administered daily.

{0275] In some embodiments, the infectious agent ts administered first 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 immunomodulater 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 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
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turnor cells are admunistered first 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.

18276} In some embodiments, the infectious agent, the immunomedulator and the
inactivated cells are administered with any combination of the dosing schedules described
above. Each treatment course may comprise administration over the course of days, weeks, or
months. The treatment course may be repeated for as long as needed.

10277} In some embodiments, the infectious agent and the inactivated tumor celis discussed
above are administered sequentially, 1.e  the administration of the infectious agent is
administered before or after the administration of the inactivated tumor cells. In some
embodiments, the infectious agent is administered prior to the administration of the inactivated
turnor cells. In some embodiments, the infectious agent is administered no more than about any
of 15 minutes, 30 minutes, | hour, 2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 12 hours, or 24
hours prior to the administration of the inactivated tumor cells. In some embodiments, the
infectious agent is administered about days or weeks (such as about any of 1 day, 2 days, 3 days,
4 days, 5 days, 6 days, T week, 2 weeks, 3 weeks, 4 weeks, or more) prior to the administration
of the inactivated tumor cells. In some embodiments, the infectious agent is administered after
the adminstration of the mactivated tumor celis. In some embodiments, the infectious agent is
administered no more than about any of 15 minutes, 30 minutes, | hour, 2 hours, 3 hours, 4
hours, S hours, 6 hours, 12 hours, or 24 hours after the admunistration of the inactivated tumor
cells. In some embodiments, the infectious agent is administered about days or weeks (such as
about any of 1 day, 2 days, 3 days, 4 days, 5 days, & days, 1 week, 2 weeks, 3 weeks, 4 weeks, or
more) after the administration of the inactivated tumor cells. In some embodiments, the
infectious agent and the inactivated tumor cells are administered with one immediately after
another (i.e., within 5 minutes or less between the two administrations). For example, in some
embodiments, the infectious agent is administered immediately before the administration of the
inactivated tumor cells. In some embodiments, the infectious agent 1s administered immediately
after the administration of the inactivated tumor cells.

{0278} In some embodiments, the infectious agent and the inactivated tumor cells are
administered simultaneously. In some embodiments, the infectious agent and the inactivated
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turnor cells are admunistered sumultaveously via separate compositions. In some embodiments,
the infectious agent and the inactivated tumor cells are administered as a single composition. In
some embodiments, the infectious agent and the 1nactivated tumor cells are mixed prior to (such
as immediately prior to, e g, within less than about 10, 5, or 1 minutes before) the
administration of the composition. In some embodiments, the composition cornprising the
infectious agent 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, S
days, 6 days, 7 days, 2 weeks, 3 weeks, or more prior to the administration. In some
embodiments, the mactivated tumor cells and the infectious agent are completely separated until
the moment of adminisiration to the individual. In some embodiments, the infectious agent and

the inactivated tumor cells do not need to be pre-incubated prior to the administration.

Kits and pharmaceutical compositions

{0279] In another aspect, there are provided kits, unit dosages, and articles of manufacture
useful for any one of the methods described herein.

{028¢] For example, in some embodiments, there is provided a kit for treating a solid or
fvmphatic tumor (such as for inhibiting tumor metastasis) in an individual, comprising: a} an
infectious agent, b} an immunomodulator (including combination of iramunomodulators), and ¢)
a device for locally administering the infectious agent and/or immunomodulator (including
combination of immunomodulators) to a site of tumor. In some embodiments, the infectious
agent is a virus, such as an oncolytic virus, for example an oncolytic adenovirus. In some
embodiments, the infectious agent comprises a nucleic acid encoding an immune-related
molecule (such as cytokine or chemokine). In some embodiments, the immune-related molecule
is selected from the group consisting of GM-CSF, IL-2, IL12, interferon (such as Type 1, Type 2
or Type 3 interferon, e.g., interferony), CCL4, CCL19, CCL21, CXCL13, TLR1, TLRZ, TLR3,
TLR4, TLRS, TLRG, TLR7, TLRS, TLRY, TLR10, RIG-I, MDAS, LGP2, and ETaf. In some
embodiments, the immune-stimulating agent is an activator (such as an agonist antibody) of
0X40, 4-1BB or CD40. In some embodiments, the immunomodulator i1s a modulator (such as an
antibody) 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 kit comprises a combination of immunomoduiators comprising one or more

immune checkpoint inhibitors and/or one or more immune-stimulating agents {such as a
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combination of a CTLA-4 inhibitor and a CD40 activator, or a combination of a CTLA-4
inhibitor and a 4-1BB activator). In some embodiments, the kit further comprises an immune-
related molecule selected from the group consisting of GM-CSF, [L-2, .12, interferon (such as
Type 1, Type 2 or Type 3 interferon, e g., interferony), CCL4, CCL19, CCL21, CXCL13, TLRI,
TLRZ, TLR3, TLR4, TLRS, TLR6, TLR7, TLRE, TLRO, TLRI{, RIG-1, MDAS, LGP2,
LTaB, STING activators (such as CDN), PRRago (such as CpG, Imiguimod, or Poly 1.C), TLR
stimulators {such as GS-9620, AED-1419, CYT-003-QbG10, AVE-067S, or PF-7909), and RLR
stimulators {such as RIG-1, Mda3, or LGPZ 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 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 infectious agent
and the plurality of inactivated tumor cells prior to administration. In some embodiments, the
device for local administration is used for simultaneous administration of the plurality of
mactivated tumor cells and the infectious agent. In some embodiments, the device for local
admunistration 1s for adnunistrating the infectious agent, and/or the immunomodulator (including
combination of immunomodulators), and/or the inactivated tumor cells directly into the tumor.
In some embodiments, the device for local administration is for administering the infectious
agent, and/or the immunomodulator (including combination of immunomodulators), 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 kit further comprises an
mstruction for carrying out any one of the methods described above.
{0281} In some embodiments, there is provided a kit for treating a solid or lymphatic tumor
{such as for inlubiting tumor metastasis) in an individual, comprising: a} a replication competent
oncolytic virus (such as oncolytic adenovirus), b} an immunomodulator (including combination
of immunomodulators), and ¢} a device for locally admunistering the oncolytic virus and/or
immunomodulator (including combination of immunomodulators) to a site of tumor. In some
embodiments, the oncolytic virus comprises a tumor-specific promoter (such as E2F-1 promoter)
operatively linked to a gene essential for the replication of the virus (e g, E1A, E1B, or E4
genes). In some embodiments, the oncolytic virus comprises a nucleic acid enceding an

126



WO 2017/070110 PCT/US2016/057526

immune-related molecule (such as eytokine or chemokine). In some embodiments, the nucleic
acid encoding the immune-related molecule i1s operably linked to a viral promoter, such as an E3
promoter. fn some embodiments, the immune-stimulating agent is an activator (such as an
agonist antibody) of OX40, 4-1BB or CD40. In some embodiments, the immunomodulatoris a
modulator {such as an antibody) of an immune checkpoint molecule selected from the group
consisting of CTLA-4, PD-1, PD-L1, PD-L2Z, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands
thereof. In some embodiments, the kit comprises a combination of immunomodulators
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 a CD40 activator, or a combination of
a CTLA-4 inhibitor and a 4-1BB activator). In some embodiments, the kit further comprises a
pretreatment composition comprising a transduction enhancing agent, such as N-Dodecyl-3-D-
maltoside (DDM). In some embodiments, the plurality of inactivated 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 wradiation. 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 adnunistration. In some embodiments, the device for
focal administration is used for simultanecus 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 immunomodulator (including combination of
immunomodulators), and/or the inactivated tumor cells directly into the tumor. In some
embodiments, the device for local administration is for administering the oncolytic virus, and/or
the immunomodulator (including combination of immunomeodulators), and/or the inactivated
tumor cells to the tissue having the tumor. ln some embodiments, the local administration is
intravesical administration. In some embodiments, the kit further comprises an instruction for
carrying out any one of the methods described above.

{0282} In some embodiments, there is provided a kit for treating a solid or lymphatic tumor
{(such as for inhibiting tumor metastasis) in an individual, comprising: a) an adenovirus serotype
5, 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}, b} an immunomodulator {including
combination of immunomodulators}, and ¢) a device for locally administering the oncolytic virus
and/or immunomodulator (including combination of immunomodulators) to a site of tumor. In
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some embodiments, the immune-stimulating agent 1s an activator {such as an agonist antibody)
of 0X40, 4-1BB or CD40. In some embodiments, the immunomedulator is a modulator (such as
an antibody) of an immune checkpoint molecule selected from the group cousisting of CTLA-4,
PD-1, PD-L1, PD-L2, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands thereof In some
embodiments, the kit comprises a combination of immunomodulators 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 a CD40 activator, or a combination of s CTLA-4
inhibitor and a 4-1BB activator). In some embodiments, the kit further comprises a pretreatment
composition comprising a transduction enhancing agent, such as N-Dodecyl-B-D-maltoside
(BDM). In some embodiments, the plurality of inactivated tumor cells is autologous, allogenic,
from a tumor cell line, or combinations thereof. In some embodiments, the plurality of
mactivated tumor cells s inactivated by irradiation. In some embodiments, the kit further
comprises devices, materials, and/or instructions for admixing the adenovirus and the plurality
of inactivated tumor cells prior to administration. In some embodiments, the device for local
administration is used for simultaneous administration of the plurality of inactivated tumor cells
and the adenovirus. In some embodiments, the device for local administration is for
administrating the adenovirus, and/or the immunomodulator (including combination of
immunomodulators), and/or the inactivated tumor cells directly into the tumor. In some
embodiments, the device for local administration is for administering the adenovirus, and/or the
immunomodulator (including combination of immunomodulators), and/or the 1nactivated tumor
cells to the tissue having the tumor. In some embodiments, the local administration is
mtravesical administration. In some embodiments, the kit turther comprises an mnstruction for
carrying out any one of the methods described above.

{0283] In some embodiments, there is provided a kit for treating a solid or lymphatic tumor
{such as for inhibiting tumor metastasis} in an individual, comprising: ay CGO070, b) an
immunomodulator {including combination of immunomodulators), and ¢} a device for locally
administering the oncolytic virus and/or immunomodulator (including combination of
immunomodulators) to a site of tumor. In some embodiments, the immune-stimulating agent is
an activator (such as an agonist antibody) of OX40, 4-1BB or CD40. In some embodiments, the
immunomodulator is a modulator (such as an antibody) 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 kit comprises a combination of
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immunomodulators comprising one or more imumune checkpoint inhibitors and/or one or more
immune-stimulating agents (such as a combination of a CTLA-4 inhibitor and a CD40 activator,
or a combination of a CTL A-4 inhibitor and a 4-1BB activator). 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 plurality of inactivated tumor
cells is autologous, allogenic, from a tumor cell line, or combinations thereof In some
embodiments, the plurality of inactivated tumor cells 15 inactivated by urradiation. In some
embodiments, the kit further comprises devices, materials, and/or instructions for admixing
CGO070 and the plurality of inactivated tumor cells prior to administration. In some
embodiments, the device for local administration is used for simultaneocus administration of the
plurality of inactivated tumor cells and CG0070. In some embodiments, the device for local
administration is for administrating CGO070, and/or the immunomodulator {including
combination of immunomodulators), and/or the inactivated tumor cells directly into the tumor.
In some embodiments, the device for local administration is for administering CGO070 and/or
the immunomodulator (including combination of immunomodulators}, 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 kit further comprises an instruction for
carrying out any one of the methods described above.

10284] The kit may further comprise a description of selection of individuals suitable for
treatment. For exarople, 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-L2. In some
embodiments, the kit further comprises reagents for assessing the expression level of the
biomarkers, such as PD-1, PD-L1, or PD-L2. Instructions supplied in the kits of the invention
are typically written instructions on a label or package insert {e.g., a paper sheet included in the
kit}, but machine-readable instructions {e.g., instructions carried on a magnetic or optical storage
disk} are also acceptable.

{0285] Further provided is a tumor cell preparation kit comprising materials and instructions
to conduct tumor dissociation and preparation, enzymatic and/or virus vector transduction
agents, cryopreservation vials, etc., and a packaging 1nsert containing directions for use. The
tumor 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
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carrying out a combination therapy comprising the infectious agent, the immunomodulator
(including combination of immunomodulators}), and the isclated and inactivated tumor cells.
{0286] The mstructions relating to the use of the infectious agent (such as the oncolytic
adenovirus, for example CG0070) and the immunomodulator (including combination of
immunomodulators) 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 infecticus agent and the immunomodulator (including combination of
immunomodulators) 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,
9 months, or more. Kits may also include multiple unit doses of the infectious agent and the
immunomodulator (including combination of immunomodulators) and instructions for use,
packaged 1n quantities sufficient for storage and use in pharmacies, for example, hospital
pharmacies and compounding pharmacies.

{0287] The kits of the invention are in suitable packaging. Suitable packaging includes, but
is not limited to, vials, bottles, jars, flexible packaging (e.g., sealed Mylar or plastic bags), and
the like. Kits may optionally provide additional components such as bufters and interpretative
information. The present application thus also provides articles of manufacture, which include
vials (such as sealed vials), bottles, jars, flexible packaging, and the like.

{0288] The article of manufacture 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 variety of materials such as glass or plastic.
Generally, the container holds a composition which is effective for treating a disease or disorder
described herein, and may have a sterile access port (for example the container may be an
intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection needle).
At least one active agent in the composition is a) an infectious agent; or b} an immunomodulator
(including combination of immunomodulators). The label or package insert indicates that the
composition 1s used for treating the particular condition in an individual. The label or package
isert will further comprise instructions for administering the composition to the individual.
Articles of manufacture and kits comprising combination therapies described herein are also
contemplated.
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{0289] Package insert refers to mstructions 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 embodiments, 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).
1029¢] Additionally, the article of manufacture may further comprise a second container
comprising a pharmaceutically-acceptable bufter, such as bacteriostatic water for injection
{BWF1), phosphate-buffered saline, Ringer's solution and dextrose sclution. It may further
include other materials desirable from a commercial and user standpoint, including other buffers,
diluents, filters, needles, and syringes.
10291} Medical devices for local administration (such as intravesical or intratumoral
injection} of the infectious agent, the immunomodulator (jncluding combination of
immunomodulators), and/or inactivated tumor 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 plurality of outlets. The
intratumoral injection device may be specially designed to ensure uniform distribution of the
infectious agent, the immunomodulator (including combination of immunomodulators), and/or
mactivated tumor cells in the tumor site. In some embodiments, the intratumoral injection
device comprises a forced air jet.
{0292} In another aspect, there are provided pharmaceutical compositions (e.g., cocktail}
comprising the infectious agent and the immunomodulator (including combination of
immunomodulators). For example, in some embodiments, there is provided a pharmaceutical
composition comprising: a) an infectious agent, by an immunomodulator (including combination
of immunomodulators), and ¢} pharmaceutically acceptable excipient suitable for locally
administering the composition to a site of tumor. In some embodiments, the infecticus agent is a
virus, such as an oncolytic virus, for example an oncolytic adenovirus. In some embodiments,
the infectious agent comprises a nucleic acid encoding an immune-related molecule (such as
cytokine or chernokine). In some ersbodiments, the immune-related molecule 1s selected from
the group consisting of GM-CSF, 1L-2, IL12, interferon {such as Type 1, Type 2 or Type 3
interferon, e.g., interferony), CCL4, CCL19, CCL21, CXCL13, TLRI, TLR2, TLR3, TLR4,
TLRS, TLR6, TLR7, TLRS, TLRY, TLR10, RIG-I, MDAS, LGP2, and LTaf. In some
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embodiments, the pharmaceutical composition further comprises an immune-related rmolecule
selected from the group consisting of GM-CSF, IL-2, 1112, interferon (such as Type 1, Type 2
or Type 3 interferon, e.g., interferony), CCL4, CCL19, CCL2ZT, CXCL13, TLR1, TLR2, TLR3,
TLR4, TLRS, TLR6, TLR7, TLRS, TLRY, TLR10, RIG-1, MDAS, LGP2, LTaf, STING
activators {such as CBDN}, PRRago (such as CpG, Imiquimod, or Poly I:C), TLR stimulators
{such as GS-9620, AED-1419, CYT-003-QbG10, AVE-0675, or PF-7909), and RLR stimulators
(such as RIG-1, Mda$5, or LGP2 stimulators). In some embodiments, the pharmaceutical
composition further comprises a pretreatment composition comprising a transduction enhancing
agent, such as N-Dodecyl-B-D-maltoside (DDM). In some embodiments, the pharmaceutical
composition further comprises a plurality of inactivated tumor cells. In some embodiments, the
plurality of inactivated tumor cells is autologous, allogenic, from a turor cell line, or
combinations thereof In some embodiments, the plurality of inactivated tumor cells is
inactivated by irradiation. In some embodiments, the immune-stimulating agent 1s an activator
{such as an agonist anttbody) of OX40, 4-1BB or CD40. In some embodiments, the
immunomodulator is a modulator (such as an antibody) of an immune 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. In some embodiments, the pharmaceutical composition
comprises a combination of immunomodulators comprising one or more immune checkpoint
inhibitors and/or one or more immune-stimulating agents (such as a combination of a CTLA-4
inhtbitor and a CD40 activator, or a combination of a CTLA-4 inhibitor and a 4-1BB activator),
In some embodiments, the excipient is suitable for administrating the infectious agent and/or the
immunomodulator (including combination of immunomodulators) and/or the inactivated tumor
cells directly into the tumor. In some embodiments, the excipient is suitable for administering
the infectious agent and/or the immunomodulator (including combination of
immunomodulators) and/or the inactivated tumor cells to the tissue having the tumor. In some
embodiments, the excipient is a polymer, such as a hydrogel. In some embodiments, the polymer
{e.g., hydrogel) is suitable for delaying the release of the infectious agent, and/or the
immunomodulator (including combination of immunomodulators), and/or the inactivated tumor
cells.
18293] In some embodiments, there is provided a pharmaceutical composition comprising: a)
a replication competent oncolytic virus (such as oncolytic adenovirus), b) an immunomodulator
{inchuding combination of immunomodulators), and ¢} pharmaceutically acceptable excipient
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suitable for locally administering the composition to a site of tumor. In some embodiments, the
oncolytic virus comprises a tumor-specific promoter (such as E2F-1 promoter) operatively
Hinked to a gene essential for the replication of the virus (e.g., E1A, E1B, or E4 genes). In some
embodiments, the oncolytic virus comprises a nucleic acid encoding an immune-related
molecule (such as cytokine or chemokine). In some embodiments, the nucleic acid encoding the
immune-related molecule is operably linked to a viral promoter, such as an E3 promoter. In
some embodiments, the pharmaceutical composition further comprises a plurality of inactivated
tumer cells. In some embodiments, the plurality of inactivated 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 trradiation. In some embodiments, the immune-
stimulating agent is an activator (such as an agonist antibody) of OX40, 4-1BB or CD40. In
some embodiments, the immunomodulator is a modulator (such as an antibody) 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
pharmaceutical composition comprises a combination of immunomodulators comprising one or
more immune checkpoint inhibitors and/or one or more immune-stimulating agents (such as a
combination of a CTLA-4 imhibitor and a CD40 activator, or a combination of a CTLA-4
inhibitor and a 4-1BB activator). In some embodiments, the excipient is suitable for
administrating the oncolytic virus and/or the immunomodulator {including combination of
immunomodulators) and/or the inactivated tumor cells directly into the tumor. In some
embodiments, the excipient is suitable for administering the oncolytic virus and/or the
immunomodulator (including combination of immunomodulators) and/or the inactivated tumor
cells to the tissue having the tumor. In some embodiments, the excipient is a polymer, such as a
hydrogel In some embodiments, the polymer (e.g., hydrogel) is suitable for delaying the release
of the oncolytic virus, and/or the immunomodulator (including combination of
immunomodulators), and/or the inactivated tumor cells.

{0294} In some embodiments, there i3 provided a pharmaceutical composition comprising: a)
an adenovirus serotype 5, 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); b) an
immunomodulator (including combination of immunomodulators), and ¢) pharmaceutically
acceptable excipient suitable for locally administering the composition to a site of tumor. In
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some embodiments, the pharmaceutical composition further comprises a plurality of nactivated
tumor cells. In some embodiments, the plurality of inactivated tumor cells is autologous,
allogenic, from a tumor cell hine, or combinations thereof. In some embodiments, the plurality of
inactivated tumeor cells is inactivated by irradiation. In some embodiments, the immune-
stimulating agent 1s an activator {(such as an agonist antibody) of 0X40, 4-1BB or CD40. In
some embodiments, the immunomodulator is a modulator (such as an antibody} 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
pharmaceutical composition comprises a combination of immunomodulators comprising one or
more immune checkpoint inhibitors and/or one or more immune-stimulating agents (such as a
combination of a CTL A-4 inhibitor and a CD40 activator, or a combination of a CTLA-4
inhibitor and a 4-1BB activator). In some embodiments, the excipient is suitable for
administrating the adenovirus and/or the immunomodulator (including combination of
immunomodulators) and/or the inactivated tumor cells directly 1nto the tumor. In some
embodiments, the excipient is suitable for administering the adenovirus and/or the
immunomodulator (including combination of immunomodulators) and/or the inactivated tumor
cells to the tissue having the tumor. In some embodiments, the excipient is a polymer, such as a
hydrogel. In some embodiments, the polymer (e.g., hydrogel) is suitable for delaying the release
of the adenovirus, and/or the immunomodulator (including combination of immunomodulators},
and/or the inactivated tumor cells.

{0295] In some embodiments, there 1s provided a pharmaceutical composition comprising: a)
CG0070; by an immunomodulator (including combination of immunomodulators), and ¢)
pharmaceutically acceptable excipient suitable for locally administering the composition to a site
of tumor. In some embodiments, the pharmaceutical composition further comprises a plurality
of iactivated tumor cells. In some embodiments, the plurality of inactivated 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 wrradiation. In some embodiments, the
immune-stimulating agent is an activator {such as an agonist antibody) of 0X40, 4-1BB or
CD40. In some embodiments, the immunomodulator is 2 modulator (such as an antibody) 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
pharmaceutical composition comprises a combination of tmmunomodulators comprising one or
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more immune checkpoint inhibitors and/or one or more immune-stimulating agents (such as a
combination of a CTL A-4 inhibitor and a CD40 activator, or a combination of a CTLA-4
inhibitor and a 4-1BB activator). In soroe embodiments, the excipient is suitable for
administrating CGO070 and/or the immunomodulator (including combination of
immunomodulators) and/or the inactivated tumor cells directly 1nto the tumor. In some
embodiments, the excipient is suitable for administering CGO070 and/or the immunomodulator
{(including combination of immunomodulators) and/or the inactivated tumor cells to the tissue
having the tumor. In some embodiments, the excipient is a polymer, such as a hydrogel. In some
embodiments, the polymer (e.g., hydrogel) is suitable for delaying the release of CGO070, and/or
the immunomodulator (including combination of immunomodulators}), and/or the inactivated
tumor cells.
10296} The pharmaceutical composition may comprise any suitable exciptent, including
active or passive excipients for drug delivery, such as polymer and non-polymer systems. In
some emboduments, the excipient is a natural polysaccharide, such as an exopolysaccharide
hydrogel. Exemplary polymers suitable for use as an excipient for the pharmaceutical
composttion include, but are not limited to, nonbiodegradable polymers, such as silicone, cross-
finked PV A, and EVA; biodegradable natural polymers, such as gelatin, collagen, atelocoliagen,
scleroglucan, Gellan and Guar gum; biodegradable synthetic polyiers, such as PLA, PGA,
PLGA, polycaprolacione, polyparadioxane, polyphosphoesters, polyvanhydride, and
polyphosphazenes. Other systems that can be used as excipients include microspheres and
nanospheres with or without polymers, including “smart” polymer systems comprising pH
responsive dendrimers, such as poly-amidoamide (PAMAM), dendrimers, poly(propyleneimine)
dendrimers, Poly{L-lisine} ester, Poly(hydroxyproline), Poly(propyl acrylic acid},
Poly(methacrylic acid), CARBOPOL®, Polysilamine, EUDRAGIT® 5-100, EUDRAGIT® L-
100, Chitosan, Poly{methacrylic acid} (PMMA), PMAA-PEG copolymer, Maleic anhvdride
{MA), N, N-dimethylaminoethyl methacrylate (DMAEMA); temperature responsive polymers,
such as Poloxamers (PLURONICS®), Prolastin, Poly(N-substituted acrylamide),
Poly(organophosphazene), cyclotriphosphazenes with poly{ethyleneglycol)} and amino acid
esters, block copolymers of poly{ethylene glycol)/poly(lactic-co-glycolic acid), Poly{ethylene
glycol} (PEG), Polv(propylene glycol) (PPG), PMAA, Poly{vinyl alcohol} (PVA), various silk-
elastin-like polymers, Poly(silamine), Poly(vinyl methyl ether) (PVME), Poly(vinyl methyl
oxazolidone) (PYMO), Poly(vinyl pyrrolidone) (PVP), Poly(N-vinyleaprolactam), poly{IN-viny]
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isobutyl amid), poly(vinyl methyl ether), poly{N-vinylcaprolactam) (PVCL),
Poly(siloxyethylene glycol), poly(dimethylamino ethyl methacrylate), triblock copolymer
poly(DL-lactide~co~glycolide-b-ethylene glycol-b-DL-lactide-co-glycolide) (PLGA-PEG-
PLGA), Cellulose derivatives, Alginate, Gellan, Xvloglucan; magnetic field sensitive polymers,
such as Poly(N-isopropylacrylamide) (PNIPAAm); hydrogels comprising ferromagnetic material
PNIPAAm-co-acrylamide; electric signals sensitive polymers, such as Chitosan, Sulfonated
polystyrenes, Poly(thiophene)s, Poly{ethyloxazoline); ionic polymers, such as Sodium alginate
(Ca™), Chitosan (Mg”"); and photosensitive polymers, such as modified poly(acrylamide)s.
{0297} In some embodiments, the infectious agent, the immunomodulator (including
combination of immunomodulators), and the inactivated tumor cells may be independently or
together formulated in a polymer (e.¢., hydrogel) in the pharmaceutical composition. The
polymer (e.g., hydrogel) may enable delaved release of one or more component (i.e. any one or
combinations of the infectious agent, the immunomodulator (including combination of
immunomodulators), and the nactivated tumor cells) of the pharmaceutical composition. The
one or more components in the polymer {(e.g., hydrogel} formulation may delay the release of the
component(s) by at least any of 1 minute, 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 polymers are biodegradable and biccompatible.

{0298] The compounents of the compositions {such as pharmaceutical compositions)
described herein, including the infectious agent, the 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
infectious agent to the inactivated tumor cells is based on the multiplicity of infection (MOI)
index calculated using the number of infectious agent 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 tumor cells at the administration site. In some embodiments,
the MOI is at least about any one of 1, 2, 5, 10, 50, 100, 200, 500, 1000, 5000, 10*, 10°, 10°, or
more. In some embodiments, the infectious agent 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 hmited by preparations from tumor biopsy, tumor resection, tumor cell
culture and other methods for isolating tumor cells known to the art. In some embodiments, the
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infectious agent is provided in the composition at about 1x10° particles to about 1x10" particles
(for example, about 1x10"* particles). In some embodiments, the inactivated tumor cells are
provided in the composition at about 1x10° cells to about 1x10° cells (for example, about 1x10°
inactivated tumeor cells). In some embodiments, the immunomodulator (including combination
of immunomodulators) 1s provided in the composition at about 0. Trg/Kg to about 100 mg/Kg of
body weight (for example, about 1mg/Kg of body weight}.

[0299] 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 sphit
dosage for a single local administration (such as intratumoral injection) to one of a plurality of
tumor sites. In some embodiments, the total amount of the composition is enough for multiple
local administrations, including a combination of a single local administration (such as
mtratumoral injection) into one tumor site and multiple split-dosage administrations at multiple

tumor sites.

Infectious agents

10300] The methods and compositions described herein are related to infectious agents,
including, but not limited to, bacteria (such as BCG) and viruses (including a viral vector, such
as an oncolytic virus, for example, oncolytic adenovirus). The infectious agent may be a
naturally cccurring infectious agent, or a genetically modified infectious agent, for example an
attenuated infectious agent, and/or an infectious agent with additional favorable features (e.g |
preferential replication 1n cancer cells, or encoding an immune-related molecule).

{6301} In some embodiments, the infectious agent is a virus. Exemplary viruses that are
suitable for use in the present invention include, but are not imited to, adenovirus, for example,
H101 (ONCOCRINE®), CG-TG-102 (Ad5/3-D24-GM-CSF), and CGO070; herpes simplex
virus, for example, Talimogene laherparapvec (T-VEC) and HSV-1716 (SEPREHVIR™); reo
virus, for example, REOLYSIN®: vaccinia virus, for example, JX-594; Seneca valley virus, for
example, NTX-010 and SVV-001; newcastle disease virus, for example, NDV-NST and GL-
ONCI,; polio virus, for example, PVS-RIP(O; measles virus, for example, MV-NIS; coxsackie
virus, for example, Cavatak'™; vesicular stomatitis virus; maraba and rhabdoviruses; parvovirus

and mumps virus.
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{6362} In some embodiments, the 1nfectious agent i3 a bacterium, such as Mycobacterium
and a derivative thereof, or Listeria monocytogene. Exemplary mycobacteria and derivatives
thereof include, but are not hmited to, Bacillus Calmette-Guenin (“BC(G7), and Mycobacterial
cell wall-DNA complex (“MCNA” or “MCC”, for example, URQCIDIN™Y,

{6363} In some embodiments, the infectious agent is a wild type infectious agent. In some
embodiments, the infectious agent is genetically modified. In some embodiments, the infectious
agent 1s attenuated (for example through multiple passages, inactivation or genetic
meditication). In some embodiments, the infectious agent is only a part, or parts of the wild type
infectious agent that can cause infection, inflammation or infection-like effects.

{0304} In some embodiments, the infectious agent is a non-oncolytic virus. In some
embodiments, the non-oncolytic virus is a wild type non-oncolytic virus. In some embodiments,
the non-oncolytic virus is genetically modified. In some embodiments, the non-oncolytic virus is
attenuated (for example through multiple passages, inactivation or genetic modification). In
some embodiments, the non-oncolytic virus is non-replicating. In some embodiments, the non-
oncolvtic virus is replication competent. In some embodiments, the non-oncolytic virus
preferentially replicates 1n a cancer cell. In some embodirents, the non-oncolytic virus
comprises a tumor cell-specific promoter operably linked to a viral gene essential for replication
of the virus and a viral vector comprising a nucleic acid encoding an immune-related molecule
{such as cytokine or chemokine} operably linked to a viral promoter. In some embodiments, the
immune-related molecule 1s GM-CSF.

{0305] In some embodiments, the infectious agent is an oncolytic virus, such as an oncolytic
adenovirus. In some embodiments, the oncolytic virus is a wild type oncolytic virus. In some
embodiments, the oncolytic virus is genetically modified. In some embodiments, the oncolytic
virus is attenuated (for example through multiple passages, inactivation or genetic modification),
In some embodiments, the oncolyiic virus ts replication competent. In some embodiments, the
oncolytic virus preferentially replicates in a cancer cell.

{0306} In some embodiments, the infectious agent is an oncolytic virus (such as oncolytic
adenovirus) comprising a viral vector comprising a tumor cell-specific promoter operably linked
to a viral gene essential for replication of the virus. In some embodiments, the tumor-specific
promoter is an E2ZF-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 as shown below. 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.

{0307] SEQIDNO: 1

gggcccaaaa ttageaagty accacgtggt tetgaageea giggectaag gaccaceett 60

geagaacegt ggtctectig teacagtcta ggeagectet ggettagect cigitteitt 120
cataaccttt ctcagegect getctgggee agaccagtgt tgegageagt cgctactgag 180
ctectagatt ggeaggggag geagaiggag aaaaggagte tgigtagtca geattggage 240
agaggcagea gtgegcaata gaggaagiga gtaaatectt gggagggctc cctagaagtg 300
atgtettitc ttitttgtt ttagagacag gatctegete tgtegeccag getggtgige 360
agtggcatga tcatageica ctgeagectic gacticicgg geicaageaa tecteccace 420
tcagecteee aagtagetgg gactacggge acacgecace atgectgget aattittgta 480
titttigtag agatgggatcet tcaccatgit gatcaggcetg gictegaact ceigggeica 540
tgegatecac cecgecaget gattacaggg attecggtgg tgagecaceg cgeecagacg 600
ceactteate gtattgtaaa cgtetgttac ctitetgttc cectgtetac tggactgiga 660
gctecttagg gocacgaatt gageatggeg cacagageaa getctecaaa cgtttgitea 720
atgagtgagg caatgaatga gttcaageag atgetatacg ttggctgite gagaitttgg 780
ctaaaatggg acttgcagga aagecegacg teccectege catttccagg caccgetctt 840
cagettggec tetgggteag cgggataggyg ctgegtocag gattaggata atgteatggg 900
tgaggcaagt tgaggatgga agaggtegct gatggcteeg ctgtggaact gatgatectg 960
aaaagaagag ggeacagtct ciggaaatct aagetgaggc tgttgeooac tacaggtiga 1020
gggtcacgtg cagaagagag gctetgtict gaacctgeac tatagaaagg tcagtgggat 1080
2Cgggagegt cgggecggge cggggcctat giteecgtgt coccacgect ceageagggg 1140
acgeoegged tgggeoceae gagteagace gegectggta ceatceggac aaagectgeg 1200
CECECTOCEC cegecatty goegtaccge ceegegeege cgeeccatee cgeeectege 1260
cgeeggglee ggogegtitaa agocaatagg aaccgecgee gitgttcecg {cacggacgg 1320
ggcageceaat tgtggeggcy cteggoggct cgtggeictt tegeggcaaa aaggattige 1380
cgegtaaaag tggecggeac tigeaggea goggeggecs geggeggagc gegatcgage 1440

cetegecgag goctgecgee atgggrcege goegecgecg cogeotgtea ceegggeege 1500

gcgggccgty agegteatg 1519
{¢308] In some embodiments, the infectious agent is an oncolytic virus {such as oncolytic

adenovirus) comprising a viral vector comprising a tumor cell-specific promoter operably hinked
to a viral gene essential for replication of the virus and a nucleic acid encoding an immune-
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related molecule (such as cytokine or chemokine) operably linked to a viral promoter. 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 L
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 viral promoter operably
linked to the nucleic acid encoding the immune-related molecule is the E3 promoter. In some
embodiments, the immune-related molecule 18 GM-CSF.
{6309] In some embodiments, the infectious agent is an adenovirus serotype 5, 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). In some embodiments, the tumor-specific
promoter is a8 human E2F-1 promoter or an E2F-1 promoter comprising the nucleotide sequence
set forth in SEQ ID NO: 1.
{0310} In some embodiments, the infectious agent is CGO070, an adenovirus serotype 5
which has an E2F promoter at the Ela gene and a GM-CSF expression at the E3 gene.
[0311] CGO070 15 a conditionally replicating oncolytic adenovirus (serotype 3) designed to
preferentially replicate in and kill Rb pathway-defective cancer cells. This vector is
transcriptionally regulated by a promoter {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 1s expressed selectively in the infected
tumor cells to stimulate immune responses against uninfected distant {(such as metastases) and
focal tumor foct.
18312] The genomic structure of the oncolytic adenoviral vector CGO070 is shown
schematically in Figure 1. Products of the adenoviral early E1A gene are essential for efficient
expression of other regions of the adenoviral genome. CGO070 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 E1A expression, a
polyadenvlation signal (PA) was inserted 5' of the E2F-1 promoter. CGU070 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, CGOO70 carries the cDNA for human GM-CSF
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under the control of the endogenous E3 promoter (E3P). Since the E3 promoter 15 in turn
activated by E1A, both viral replication and GM-CSF expression are ultimately under the
control of the E2F-] promoter. The rest of the viral vector backbone, including the E2, E4, late
protein regions and inverted terminal repeats (1TRs), is identical to the wild type AdS5 genome.
{8313} CGOO70 is manufactured in Hela-S3 cells, and released from infected Hela-S3 cells
by detergent lysis. CGOOT0 1s purified from the lysate by chromatography, and then formulated
in 5% sucrose, 10 mM Tris, 0.05% polysorbate-80, 1 % glycine, 1 mM magnesium chloride, pH
7.8.

{0314} CGUOT0 is supplied as a sterile, slightly opalescent, frozen liguid in stoppered glass
vials. The particle concentration per mL (vp/mL} is stated on the Certificate of Analysis for each
ot of CGOOT0.

{0315] (0070 has additional potential anti-tumor activity in that it carries the cDNA for
human GM-CSF, a key cytokine for generating long-lasting anti-tumor immunity. Thus,
CGO070 1s a selectively replicating oncolytic vector with the potential for attacking the tumor by
two mechanisms: direct cytotoxicity as a replicating vector and induction of a host immune
response. Summarized in the following sections are in vitro and in vivo studies conducted to

characterize the tumor selectivity and anti-tumor activity and safety of CGG070.

Immunomodulators

{0316} The methods of the present invention tn some embodiments comprise administration
of infectious agents with an immunomodulator.

{0317] “Immunomodulator” refers to an agent that when present, alters, suppresses or
stimulates the body's immune system. Immunomodulators can target specific molecules, such as
the checkpoint molecules, or non-specifically modulate the immune response.
Imnmunomodulators can include compositions or formulations that activate the immune system
{e.g., adjuvants or activators), or downregulate the immune system. Adjuvants can include
aluminum-based compositions, as well as compositions that inchude bacterial or mycobacterial
cell wall components. Activators can include molecules that activate antigen presenting cells to
stimulate the cellular immune response. For example, activators can be immunostimulant
peptides. Activators can include, but are not limited to, agonists of toll-like receptors TLR-2, 3,
4,6, 7, 8, or 9, granulocyte macrophage colony stimulating factor (GM-CSF); TNF, CD40L;
CD28; FLT-3 ligand; or cytokines such as IL-1, IL-2, 1L-4, [L-7, 112, 1L-15 or IL-21.
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Activators can include agonists of activating receptors (including co-stimulatory receptorsy on T
cells, such as an agonist {e.g., agonistic antibody) of CD28, OX40, GITR, CD137, CD27, CD40,
or HVEM. Activators can also include compounds that inhibit the activity of an immune
suppressor, such as an inhibitor of the immune suppressors IL-10, IL-35, TGF-f, IDO, 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, CD8O, or CD86. Immunomedulators can also include agents that downregulate the
immune system such as antibodies against IL-12p70, antagonists of toll-like receptors TLR-2, 3,
4,5, 6, 8, or 9, or general suppressors of immune function such as cyclophosphamide,
cyclosporin A or FK306. These agents {(e.g., adjuvants, activators, or downregulators) can be
combined to achieve an optimal immune response.

{0318} Immunomodulators of particular interest in the present invention include immune-
stimulating agents and immune checkpoint inhibitors. As used herein, the term "timmune

{1

checkpoint inhibitors," "checkpoint inhibitors,” and the like refers to compounds that inhibit the
activity of control mechanisms of the immune system. Immune 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 physiological immune responses to
minimize collateral tissue damage. Checkpoint inhibitors can inhibit an immune system
checkpoint by stiraulating the activity of a stimulatory checkpoint molecule, or inhubiting the
activity of an inhibitory checkpoint molecule in the pathway. Stimulatory checkpoint molecules
are molecules, such as proteins, that stimulate or positively regulate the immune system.
Inhibitory checkpoint molecules are molecules, such as proteins, that inhibit or negatively
regulate the immune system. Immune system checkpoint molecules include, but are not limited
to, cytotoxic T-lymphocyte antigen 4 {CTLA-4), programmed cell death 1 protein (PD-1),
programmed cell death 1 ligand 1 (PD-L1), programmed cell death 1 ligand 2 (PD-L2),
tymphocyte activation gene 3 (LAG3), B7-1, B7-H3, B7-H4, T cell membrave protein 3 (TIM3),
B- and T-lymphocyte attenuator (BTLA), V-domain 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,
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BTLA, VISTA, KIR, AZ2aR, or TIM3 and antagounize their function are checkpoint inhibitors.
Moreover, any molecule (e.g., peptide, nucleic acid, small molecule, etc.} that inhibits the
inhibitory function of an immune system checkpoint 15 a checkpoint imhibitor.
{6319] 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,
antibody, anticalin, Spherical nucleic acid, TALEN, Zinc Finger Nuclease, CRISPR/Cas9, and
small molecule.
{6320] In some embodiments, the immunomodulator is an immune-stimulating agent. In
some embodiments, the immune-stimulating agent is a natural or engineered ligand of an
immune stimulatory molecule, including, for example, ligands of 0X40 (e.g, 0X40L), ligands
of CD-28 (e.g., CDEO, CD86), ligands of ICOS (e.g., BTRP1), ligands of 4-1BB (e.g., 4-1BBL,
Ultrad-1BBL), ligands of CD27 (e.g., CD70}, ligands of C1240 (e.g., CID40L), and ligands of
TCR (e.g., MHC class I or class It molecules, IMCgp100). In some embodiments, the immune-
stimulating agent is an antibody selected from the group consisting of anti-CD28 {e.g., TGN-
1412}, anti-OX40 (e.g., MEDI64069, MEDI-0562), anti-ICOS (e.g., MEDI-570), anti-GITR {(e.g,
TRXS18, INBRX-110, NOV-120301), anti-41-BB (e g, BMS-063513, PF-05082566), anti-
CD27 (e.g., BION-1402, Varlilumab and hCD27.15), anti-CD40 (e.g., CP870,893, BI-655064,
BMS-986090, APX005, APX005M}, anti-CD3 (e g, blinatumomab, muromonab), and anti-
HVEM. In some embodiments, the antibody is an agonistic antibody. In some embodiments, the
antibody 18 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 embodiments, the anttbody 1s a bispecific
antibody, a multispecific antibody, a single domain antibody, a fusion protein comprising an
antibody portion, or any other functional variants or dertvatives thereof.
{6321} In some embodiments, the immunomodulator is an immune checkpoint inhibitor. In
some embodiments, the immune-checkpoint inhibitor 13 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 A2a Receptor {e.g., adenosine,
Regadenoson), ligands of LAG3 (e.g., MHC class I or MHC class 11 molecules), ligands of
BTLA (e.g, HVEM, B7-H4), ligands of KIR (e.g., MHC class I or MHC class I molecules),
figands of PD-1 {e.g, PD-L1, PD-1.2), ligands of IDO (e g., NKTR-218, Indoximod, NLG919},
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and ligands of CD47 {e.g., SIRP-alpha receptor). In some embodiments, the immune checkpoint
inhtbitor is an antibody that targets an inhibitory immune checkpoint protein. In some
embodiments, the immunomodulator is an antibody selected from the group consisting of anti-
CTLA-4 (e.g., Ipilimumab, Tremelimumab, KAHR-102}, anti-TIM3 (e.g., F38-2E2,
ENUMO05), anti-LAGS {e.g., BMS-986016, IMP701, IMP321, COBTW), anti-KIR (¢ g,
Lirilumab and IPH2101}, anti-PD-1 (e.g., Nivolumab, Pidilizumab, Pembrolizumab, BMS-
936559, atezolizumab, Lambrolizumab, MK-347S, AMP-224, AMP-514, STI-A1110, TSR~
042), anti-PD-L1 (e g, KY-1003 (EP20120194977), MCLA-145, R(G7446, BMS-936559,
MEDI-4736, MSB0010718C, AUR-012, STI-A1010, PCT/US2001/020904, MPDL3280A,
AMP-224, Dapirolizumab pegol (CDPB-7657), MEDI-4920), anti-CD73 (e.g., AR-42 (OSU-
HDAC42 HDAC-42, AR42, AR 42,0SU-HDAC 42,0SU-HDAC-42,NSC D736012, HDAC-

42 HDAC 42 HDBAC42Z NSCD736012 NSC-D736012), MEDI-9447), anti-B7-H3 (e.g.,
MGA271, DS-5573a, 8H9), anti-CD47 (e.g., CC-90002, TTI-621, VLST-007), anti-BTLA, anti-
VISTA, anti-AZaR, anti-B7-1, anti-B7-H4, ant1-CD52 (such as alemtuzumab), anti-IL-10, anti-
1L-35, and anti-TGF-B (such as Fresolumimab). In some embodiments, 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 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 1s 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.

10322] The mmunomodulators 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
simultaneocusly or sequentially, or any number (such as any of 2, 3, 4, 5, 6, or more) of immune-
stimulating agents can be used simultanecusly or sequentially. Alternatively, any number (such
asany of 1, 2, 3, 4, S, 6, or more) of imroune checkpoint inhibitors in combination with any
number {(such as any of 2, 3, 4, 5, 6, or more) of immune-stimulating agents can be used
simultaneously 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 immunomodulator can be
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administered intratumorally, and a second immunomodulator can be administered intravenously;
or two immunomodulators can be administered both intratumorally.

[0323] Exemplary immnune checkpoint molecules and immunomodulators thereof are
discussed below. It is understood that other suitable immune checkpoint molecules and
immunomodulators known 1n the art are also within the scope of the present application.
CTLA-4

[0324] CTLA-4 1s an immune checkpoint molecule, which is up-regulated on activated T-
cells. An anti-CTLA-4 mAb can block the interaction of CTLA-4 with CD80/86 and switch off
the mechanism of immune suppression and enable continuous stimulation of T-cells by DCs.
Examples of anti-CTL A-4 antibodies are Ipilimumab (see U.S. Patent Nos. 6,984,720,
7,452,535, 7,605,238, 8,017,114 and 8,142,778), Tremilimumab (see U.S. Patent No. 6,068,736,
7,109,003, 7,132,281, 7,411,057, 7,807,797, 7,824,679 and 8,143,379} and other anti-CTLA-4
antibodies, including single chain antibodies {e.g., see U.S. Patent Nos. 5,811,097, 6051,227 and
7,229 628, and US Patent Publication No. US20110044953).

{0325] 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
treatment of melanoma, e.g., for late stage melanoma patients. The complete prescribing
information is fully described in the packaging insert of YERVOY™ (Bristol Meyers).
YERVOY™ (Ipilimumab) comes in 50mg single use vials.

{0326] Anticaling 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 are a family of naturally binding
proteins. Anticalins are being used in lieu of monoclonal antibodies, but are about eight times
smaller than monoclonal antibodies with a size of about 180 amino acids and a mass of about 20
kDa. Anticaling 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 Pubhication 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

{6327} PD-1 1s 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
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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 immune cell. Engagement of the PD-
1/PD-L1 pathway results in inhibition of T-cell effector function, cytokine secretion and
proliferation. (Turnis et al., Oncolmmunoclogy 1(7):1172-1174, 2012). High levels of PD-1 are
associated with exhausted or chronically stimulated T celis. Moreover, increased PD-1
expression correlates with reduced survival in cancer patients.

{0328] Agents for down rodulating PD-1, B7-4, and the interaction between B7-4 and PD-1
inhibitory signal in an immune 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. USTI01550, USS5698520, US6808710, UST0290674, UUST794710, 1JS7892540,
US8008449, US808E90S, US8163503, US8168757, US8354509, US8460927, US8609089,
USE747833, USET779105, USES00587, UUSES52136, USE981063, USES93731, US0062112,
US9067999, US9073994, USS084776, US9102728, and US7488802; and U.S. Patent
Publication Nogs. US20020055139, US20140044738. For example, Nivolumab 1s a human mAb
to PD-1 that is FDA approved for the treatment of unresectable or metastatic melanoma, as well
as squamous non-small cell lung cancer.

PD-LU/PD-12

{06329] PD-L1 (Programmed cell death-ligand 1) 15 also known as cluster of differentiation
274 (CD274) or B7 homolog 1 (B7-H1). PD-L1 serves as a ligand for PD-1 to play a major role
in suppressing the immune system during particular events such as pregonancy, tissue allographs,
autoimmune disease and other disease 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
CD8+ T cells at the lymph nodes.

10330] Any of the known anti-PD-L1 antibodies may be used in the present invention, see,
for example, U.S. Patent Nos. US7943743, US7722868, 1JS8217149, USE383796, UKE552154,
and US9102725; and U.S. Patent Application Publication Nos. US20140341917, and
US20150203580; and International Patent Application No. PCT/US2001/020964. For example,
anti-PD-L1 antibodies that are in clinical development include BMS935559 (also known as
MDX-1105), MPDL3280A, MEDI4736, Avelumab (also known as MSB0O010718(C), KY-1003,
MCLA-145, RG7446 (also known as atezolizumab), and STI-A1010.
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{6331} PD-L2 (Programyued cell death 1 ligand 2) is also known as B7-DC. PD-L.2 serves as
a ligand for PD-1. Under certain circumstances, PD-LZ and its inhibitor can be used as a
substitute for PD-L1 and its inhibitor respectively.

0332} CD4G (Cluster of differentiation 40) is a co-stimulatory protein found on antigen
presenting cells and is required for their activation. Binding of CD40L (CD154) on Ty cells to
CD40 activates antigen presenting cells and incudes a variety of downstream effects to stimulate
immune response.

{6333} Agents that stimulate the activity of CD40 1s useful 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, US5674492, US5182368, US5801227, UST7824683,
US6843980, URT618633, UKT537763, USS67T16S, US5874082, US0051228, US0312693,
US6315998, US6413514, US6838261, US6843989, US06946129, UST063845, UST172759,
UST193064, UST288251, UST338660, UST547438, UST7563442, UST626012, USET778345; and
U.S. Pat. Publication Nos. US 2003059427, US 20020142358, and US20050136055;
International Pat. Publication Nos. WO 02/088186, WO 01/56603, W 88/068%1, WO
94/04570, and W(05/63289; Schlossman et al, Leukocyte Typing, 1995, 1:547-556; and Paulie
et al., 1984, Cancer Immunol. Immunother. 17:165-179. For example, agonistic anti-CD40
antibodies that are in clinical development include CP-870,893, Dacetuzumab (also known as
SGN-40), and Chil.ob 7/4 or APX005M.

OX40

{0334} 0X40, also known as CD134 and TNFRSF4, 1s a member of the TNFR-superfamily
of receptors. OX40 is a co-stumulatory immune checkpoint molecule, expressed after 24 to 72
hours following activation of the T cells. The interaction of OX40L and OX40 will sustain T
cell proliferation and immune response and memory beyond the first two days. Methods for
enhancing the immune response to 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.

{6335] The use of LAG-3 (Lymphocyte Activating Gene-3}, and in a more general way,
the use of MHC class II ligands or MHC class H-like ligands as adjuvants for vaccings, in order
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to boost an antigen specific immune response has been successful in pre-chinical models.
Antibodies or agents directed against or modulate LAG-3 gene products may be helpful in the
present nvention. See US patent 5773578, cited and referenced patents for details of LAG-3
related patents and claims.

EXAMPLES

{¢336] The examples below are intended to be purely exemplary of the invention and should
therefore not be considered to limit the invention in any way. The following examples and

detaiied description are offered by way of tllustration and not by way of limitation.

Example 1: A Phase I/l Clinical Study of Intravesical Administration of CG0870 in
Coembination with a CTLA-4 inhibitor in Patients with Muscle Invasive Bladder Cancer
13337} This example describes a clinical study of tntravesical administration of CGO070 in
combination with an anti-CTLA-4 antibody in patients with muscle invasive bladder cancer
(MIBC). Muscle invasive bladder cancer is chosen herein as an example because CGO070 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 {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 undergo the serious side effects of chemotherapy.
An effective agent that can mimimize the risk of disease recurrence in this patient population is
an unmet need.

{6338} This chinical study is a phase VL, single-arm, open-label, interventional dose-
escalation safety and efficacy study of intravesical C(G0070 in combination with a CTLA-4
inhibitor as a nec-adjuvant therapy in patients with transitional cell nuscle-invasive bladder
cancer disease, who have been selected for radical cystectomy and pelvic lymphadenectomy.
The primary safety objective of the study is to investigate whether CG0070 and CTLA 4
biockade 1s 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 atter CGO070 and CTLA-4 inhibitor neo-adjuvant treatment. Secondary study
objectives include evaluation of 2-vear Disease Free Survival (DFS), 2-yvear Progression Free

Survival (PFS), Overall Survival (O8), Pathological Complete Response proportion at
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Cystectomy {p0 proportion), Pathological Down Staging Proportion at Cystectomy, and Organ
Confined Disease Proportion at Cystectomy.

[0339] In the Phase I portion of the study, cohorts of (e.g., three to six) patients receive
intravesical CGO070 and CTLA 4 Blockade at one of four dose levels. The first dose level
consists of CGO070 alone. Each patient receives 4 weekly installations of intravesical CG0070
(e.g., on Day 1 of each week), and 3 weekly CTLA-4 inhibitor {e.g., Ipilimumab) at one of four
dose levels from the second week {(e.g, on Days §, 15, and 22) with admivistration of the
CTLA-4 inhibitor following CG0070.

{0340} 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
experiences a dose-limiting toxicity, another three patients will be treated at the next higher dose
fevel. 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 with a dose-limiting toxicity at that dose 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
fevel. Dose-limiting toxicity (DLT) is defined with the use of the Common Terminology Criteria
for Adverse Events (CTCAE) version 4. A DLT 15 defined as a > Grade 3 drug-related Adverse
Events {(AE) from day 1 of week 1 to day 1 of week 4 of treatment, including any grade 3 or
higher toxicity which requires 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, prurttus) or endocrine
systems {hypothyroidism, hyperthyroidism, hypopituitarism, 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 aminotransterase, 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 BLT. In addition, clinically significant thrombosis or bleeding related to
CGOOT0 treatment 1s considered a DLT. Patients with a treatment delay extending beyond 21
days due to toxicity related to study treatment are considered as having a treatment related DLT.
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For reasons other than treatment related toxicity, patients with a treatment delay extending
bevond 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 administered without 2 DLT will be the
Maximum Feasible Dose (MFD). Dose reduction for patients in this study is not allowed.
However, if at least 2 out of © 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.

{0341} For example, Dose Level I includes intravesical administration of CG0070 alone at a
dose of 1 x 10" viral particles (vp) once weekly for four weeks. Dose Level Il includes: (1)
intravesical administration of CGO070 at a dose of 1 x 10" viral particles (vp) once weekly for
four weeks; and (2} immediately after CGO070 installation and drainage, intravesical
administration of CTLA-4 inhibitor (e.g., Iptlimumab) at a dose of 0. 1mg/Kg but not exceeding
20 mg in total per dose, weekly for three weeks, starting from week 2 and ending on week 4.
Dose Level I includes: (1) intravesical administration of CGOO70 at a dose of 1 x 107 viral
particles (vp) once weekly for four weeks; and (2) immediately after CGO070 installation and
drainage, intravesical administration of UTLA-4 inhibitor {e.g., Ipilimumab} at a dose of
0.2mg/Kg but not exceeding 20 mg in total per dose, weekly for three weeks, starting from week
2 and ending on week 4. Dose Level IV includes: (1) intravesical administration of CG0070 at a
dose of 1 x 10" viral particles (vp) once weekly for four weeks; and (2) immediately after
C(G0070 installation and drainage, intravesical administration of CTLA-4 inhibitor (e.g,,
Ipilimumab) at a dose of 0.3mg/Kg but not exceeding 20 mg in total per dose, weekly for three
weeks, starting from week 2 and ending on week 4.

10342} In the Phase H portion of the study, each patient is administered intravesically
CG0070 in combination with the CTLA-4 inhibitor at a dose level determined in the Phase |
portion of the study for a four-week treatment course. During both Phase I and Phase II portions
of the study, prior to admunistration of the intravesical therapy, each patient 1s 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 CG0070, blood and
urine samples are collected from each patient to assess GM-CSF level, as well as CGO070 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,
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chenmustry and coagulation), serum chemistry (such as sodium, potassium, 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 prior to each CG0070 treatment and
every hour for 2 hours total during the treatment to ensure the patient is clinically stable.

18343] CGO070 and the CTLA-4 inhibitor can be administered as follows. Patients are
advised not to drink fluids for 4 hours before treatment and should empty thewr bladder prior to
treatment administration. On the study day, each patient receives pretreatment with a
transduction enhancing agent (DDM) administered intravesically via a catheter (Rusch 173430
Foley Catheter & BARD LUBRI-SIL Foley Catheter #70516581). Pretreatment counsists of an
intravesical wash with 100 mL normal saline, followed by an intravesical wash with 75 mL of
0.1 % DDM. The patient then recetve intravesical instillation of 100 mL of 0.1 % DDM, which
is retained in the bladder for 12 - 15 minutes and subsequently rinsed with 100 mb of saline. If a
patient is unable to tolerate at least 5 minutes of DDM pretreatment, further treatment with
CGO070 and CTLA-4 inhibitor should be discontinued for that treatment. If the intravesical
infusion of CGOO70 1s delayed for more than two hours after DDM pretreatment, the patient will
not receive CGO070 and must be rescheduled for BDBM and CGO070 treatment no sooner than 2
days later. If treatment is delayed for more than 2 weeks, patients must continue to meet
eligibility criteria prior to retreatment. Following pretreatment with DDM, each patient receives
a single imtravesical instillation via catheter (e.g., Rusch 173430 Foley Catheter & BARD
LUBRI-SIL Foley Catheter #7051681) of 100 mL of CGO070 at a concentration of 1.0 x 10'°
vp/mL with a 45 to 50 minute dwell timme. 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 CGO070. While CG0070 is held in the bladder, the
patient should be repositioned from left side to right side and also should lte upon the back and
the abdomen to maximize bladder surface exposure to CG0070. The patient position is changed
every 10-12 minutes for a total of 45 to 50 minutes. CGOOT0 1s then be drained through the
catheter into a disposal bag. As soon as the CGO070 solution has been drained from the bladder,
the CTLA-4 inhibitor (for example, Ipilimumab, such as YERVOY™) at the appropriate dosage
{e.g., Dose Level I of Phase I study does not include any CTLA-4} is diluted into 100 mi of

normal saline, and is instilled into the bladder. After instillation, urethral catheter 1s then
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withdrawn and patient is asked to hold for another 45 min to 1 hour {or as long as possible)
before emptying by urination.

{0344] After the 6-week treatment course in the Phase H portion of the study, each patient
receives a cystectomy. Cystectomy is performed 10 to 14 days {(e.g., about Day 40) after the last
mtravesical 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 and assessed in a pathology lab, and laboratory evaluation 1s performed to determine if
the patient has responded to the treatment. This assessment includes pathological and
immunological assessments of the resected tumor for: (1) tumor stage and grade, if present; (2}
tumor immunological parameters, such as Treg, CB4, CD8 and other T cell subsets; (3) tumor
PD-L1 expression status by immunohistochemistry methods; (4) lymph node involvement; (5)
macroscopic photo comparison between pre~ and post-treatment. Each 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, disease recurrence or progression, and subsequent
therapies and response. After 2 years, patients are contacted once a year for assessment of long-
term toxicities related to gene therapy (such as new malignancies, autoimmune disease,
neurclogic and hematologic disorders, etc.}, and survival for five years after the first intravesical
CGOO70 therapy. Patients are followed for up to S years in total post treatment with CG0070, or
according to current FDA guidelines and the current standard of care.

{0345] Primary outcome measures of the study are determined as follows. Patients are
followed throughout and upon completion 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 determining the rate of change in PD-L.1 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.

{0346] Secondary outcome measures of the study are determined as follows. At cystectomy,
Pathological Complete Response Proportion at Cystectomy for each T stage (p0 proportion) 13
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 af 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
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Confined Disease Proportion at Cystectomy, defined as the proportion of patients with no
positive lymph nodes found at cystectomy. Up to 2 years afier the cystectomy, patients are
followed to determine 2-year Disease Free Survival, defined as the numaber of months from the
date of cystectomy to the earlier of disease recurrence or death {whatever the cause); and 2-year
Progression Free Survival for patients with residual disease after cystectomy, defined as the
number of months from the date of cystectomy to the earlier of disease progression or death
{whatever the cause). Up to five years after 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).

10347} Additionally, exploratory outcome measures to be assessed during the course of the
study include, but are not limited to, changes in immune functions within the primary tumor site
including assessment of changes in Treg (CD4+CD25+Foxp3+), CD4, CDE, CD4R04S and
CD4ICOShigh ete. before and after intervention; macroscopic changes in the primary tumor site
by photographs taken before and after intervention; systemic absolute lymphocyte counts; and
systemic cytokine patterns in the patients.

0348] Patients must meet all of the following conditions to be eligible for the study:

1. 18 years of age or older;

2. Pathologically diagnosed transitional cell (urothelial) bladder cancer patients; where
radical cystectomy with curative intent is indicated for muscle invasive disease (1.e,,
American Joint Commuttee on Cancer (AJCC) stage T2-4a, Ny, MO). Patients must be
able to enter into the study within five weeks of their most recent diagnostic procedure,
which is usually a diagnostic biopsy, a transurethral resection of bladder tumor (TURBT)

procedure or other diagnostic scanning such as CT, MRI and PET procedures;

G

Histopathologically confirmed, transitional cell (urothehal) carcinoma. Urothelial tumors
with mixed histology (but with <50% variant) are eligible;

4. Ineligible to receive neo-adjuvant chemotherapy due to a medical condition that can be
confirmed by the investigator. (For example, renal impairment can be based on a
calculated creatinine clearance of about <60ml/min OR hearing loss > 25 dB by
audiometry, averaged at 3 contiguous test frequencies in at least 1 ear; 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

U
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that addresses the imcreased risks of both recurrence and morbdity without neo-adjuvant
chemotherapy;
6. Not pregnant or lactating |
7. Agree to study inforred consent and HIPAA authorization for release of personal health
information;
8. Adequate baseline CBC and hepatic function, as defined as:
a. WBC>3000 cells/mm3, ANC>1,000 cells/mm3, hemoglobin >9 g/dL, and
platelet count >80,000/mm3 ;
b. Biltrubin, AST and ALT less than 2.5x Upper Limit of Normal;

Adequate coagulation with acceptable PT/INR, PTT, and fibrinogen (less than 1.5

o

of Upper Limit of Normal or according to institutional specifications);
d. Absolute lymphocyte count > 800/ul.
{0349} 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
excipients in the study drugs;

Known infection with HIV, HBV or HCV;

I

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;

¥4

Systemic treatment on any investigational clinical trial within 28 days prior to
registration,

6. Concurrent treatment with other immunosuppressive or immune-modulatory agents,
mcluding any systemic steroid {exception: inhaled or topically applied steroids, and acute
and chronic standard dose NSAIDs, are permitted). Use of a short course (i.e, <1 day)
of a glucocorticoid is acceptable to prevent a reaction to the IV contrast used for CT
scans;

b
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7. Immunosuppressive therapy, including: cyclosporine, antithymocyte globulin, or
tacrelimus within 3 months of study entry;

8. History of stage Il or greater cancer, excluding urothelial cancer. Basal or squamous cell
skin cancers must have been adequately treated and the subject must be discase-free at
the time of registration. Patients with a history of stage 1 or 1T cancer must have been
adequately treated and have been disease-free for > 2 years at the time of registration’

9. Concomitant active autoimmune 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 patient must remain afebrile for seven days without antibiotics prior to being placed

on study.

Example 2: A Phase VIl Clinical Study of Intratumeral Administration of CGO070 in
Combination with a CTLA-4 Inhibitor for Patients with Refractory Injectable Solid
Tumors

{6350} This example describes a Phase VIl clinical study of CGOO70 wn combination with a
CTLA-4 inhibitor (such as an anti-CTL A-4 monoclonal antibody or blocker) for patients with
refractory injectable solid tumors. This study is 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 and a CTLA-4 inhibitor in patients with solid
tumor, including cutaneous or visceral lesions, such as head and neck squamous cell cancer,
breast cancer, colorectal cancer, pancreatic adenocarcinoma, ovarian cancer, non-small cell lung
cancer, prostate cancer, and melanoma. The CGO070 administration can include a pretreatment
with a transducer, such as BDM.

18351] The clinical study in Phase 1 is divided into three stages. In Stage 1, each subject is
admunistered CGOO70 via intratumoral injections weekly (e.g., on Day 1 of each week) for six
weeks. Cohortts of (e.g., three to six)} patients receive intratumoral CGO0T0 (e.g., with DDM pre-
treatment) at one of four dose levels. Dose escalation procedure is as described in Example 1,
and MTD/MFD determined in Stage 1 is used for the beginning of the Stage 2.

{0352} In Stage 2 of Phase L, each subject 1s administered a CTLA-4 inhibitor (such as an
anti-CTLA-4 mAb or blocker, e.g., Iptlimumab) via intratumoral injections weekly (e.g., on Day

1 of each week} for six weeks. Cohorts of (e.g., three to six patients) receive intratumoral
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CTLA-4 mmhibitor at one of three dose levels. Dose escalation procedure is as described in
Example 1, and MTD/MFD determined in Stage 1 is used for the beginning of the Stage 3.
[0353] In Stage 3 of Phase I, each subject is administered a combination of CGO070 (e g,
with DDM pretreatment) at a dose determined in Stage 1 of the study with the CTLA-4 inhibitor
at a dose determined in Stage 2 of the study via intratumoral injections weekly (e.g., on Day 1 of
each week) for a 6 weeks. Cohorts of {e.g., three to six) patients receive intratumoral CG0070
{e.g., with DDM pretreatment) followed by the CTLA-4 inhibitor at one of three dose levels for
& 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 {(once weekly for six weeks
constitute one 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 stage 1 or stage 2 portion 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
enrollment evaluation.

[3354] There are two primary outcome measures for this study: (1) safety and tolerability;
and (2) efficacy. Safety and tolerability are evaluated from the beginning of each stage until 3
months following enroliment of the last subject in each stage. Stage 1 determines the safety and
tolerability of CGO070 (e.g., with DDM pretreatment} as assessed by incidence of dose-limiting
toxicities (DLT) in patients with refractory solid tumors. Stage 2 determines the safety and
tolerability of the CTLA-4 inhibitor (such as anti-CTLA-4 mAb or blocker) as assessed by
incidence of dose-limiting toxicities (DLT) in patients with refractory solid tumors. Stage 3
determines the safety and tolerability of CGO070 (e g., with DDM pretreatment} tn combination
with the CTLA-4 inhubitor (such as anti-CTLA-4 mAb or blocker) as assessed by incidence of
dose-limiting toxicities (BLT) in patients with refractory solid tumors. Efficacy 1s evaluated
from the beginning of each stage until 24 months following enrollment of the last subject at each
stage. Efficacy is assessed by confirmed objective response rate {ORR) of the treatment with
only CGO070 (e.g., with DDM pretreatment) in Stage 1, with only CTLA-4 inhibitor (such as
anti-CTL A-4 mAb or blocker) 1n Stage 2, and with CG0070 (e.g., with DDM pretreatiment) in
combination with CTLA-4 inhibitor (such as anti-CTLA~-4 mAb or blocker) in Stage 3 in

patients with injectable refractory solid tumors.
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{0355] The secondary outcome measures of this study are as follows. Safety secondary
outcomes are assessed from the beginning of each stage until 24 months folowing enrollment of
the last subject at each stage. For all three stages, safety secondary outcome measures include
incidence of all Adverse Events {AEs), grade 3 or greater AEs, events requiring discontinuation
of study drug(s), local effects on tumor, clinically significant 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 enrollment of the last subject at each stage.
For all three stages, 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 (PFS), Overall Survival Rate (O5),
I year and 2 year Survival Rate.

13356} Eligibility of patients of both genders for the study ts 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, 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;

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.e, more than 2 cm away

from major vascular structures) and measurement by RECIST;

5. Patients must be > 18 years of age;
6. Patients must have a life expectancy of > 12 weeks;
7. Patients must have an Eastern Cooperative Oncology Group (ECOG) performance status

of 0, 1, 0r2;
8. Patients must have adequate hepatic function, as defined as:

a. Total bilirubin levels < 1.5 x upper limit of normal (ULN); and
b, AST/ALT levels <2.5 x ULN, or <5 x ULN if liver metastases are present;
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9. Patients must have adequate renal function as defined as serum creatinine < 1.5 x ULN or
creatinine clearance (calculated) > 60 mL/min/1 . 73m?2 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/pul; 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 one week prior to start of treatment; and

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

{8357} The following patients are excluded from the study:
1. Patients receiving chemotherapy, immunoctherapy or radiotherapy within 4 weeks
prior to screening, or adverse events > Grade 1, except alopecia, resulting from

agents administered more than 4 weeks prior to screening;

b

Patients with a history of significant tumor bleeding, or coagulation or bleeding

disorders;

3. 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;

4. Patients with Grade > 1 pre-existing neurologic abnormalities (CTCAE version 4.0},

5. Patients who have been hospitalized for emergent conditions requiring inpatient
evaluation, treatment 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 Immunodeficiency Virus (HIV), Hepatitis B

Virus (HBV), Hepatitis C virus (HCV), or Epstein-Barr virus (EBV) infection.

Patients are tested for HIV during pre-treatment screening
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7. Patients receiving steroids or immunosuppressive agents, e.g., for rheumatoid
arthritis;

§. Patients who have concurrent use of any other investigational agents;

9. Patients with presence or history of central nervous system metastasis;

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

11. Patients with uncontrolled inter-current illness mcluding, but not hmited to, ongoing
or active infection, symptomatic congestive heart failure, unstable angina pectoris,
cardiac arrhythimia, or psychiatric illness/social situations that would limit

compliance with study requirements.

Example 3: A Phase I/l Clinical Study of Intratuomoral Administration of CGOGTD in
Combination with a CTLA-4 Inhibitor and a CD40 agonist for Patients with Advanced
Stage Solid Tumor (such as Melanoma}

{0358] This example describes a Phase /T clinical study of CGOG70 in combination with a
CTLA-4 iphibitor (such as an anti-CTL A-4 monoclonal antibody or blocker) and a T340
agonist (such as an agonistic anti-CD40 antibody) for patients with solid or lymphatic tumors.
Phase I study is a dose escalation study for patients with refractory solid tumors. Phase 1T study
is a single-arm, open-label, interventional study aimed at evaluating the efficacy, safety and
tolerability of repeated intratumoral injections of CG0070, the CTLA-4 inhibitor, and the D40
agonist in patients with solid tumor, such as refractory unresectable, or metastatic stage IIVIV
malignant melanoma. The CGO070 administration can include a transduction enhancing agent,
such as DDM.

{6359} The clinical study in Phase I is divided into three stages. Stage 1 is a dose escalation
study for intratumoral injection of CGO070 alone. Cohorts (e.g., three to six) of patients receive
weekly 1ntratumoral injection of CG0070 (e.g., with DDM) for four weeks at oune of the

Pyp, 1x 10" vp, 5 x 10" vp, or 1 x 10" vp. For example, the

following four dose levels: 5 x 10
virus CGO070 is reconstituted in 0.1% of DDM in saline. The total volume of each dose 1s 2 mL.
The concentration of the CGO070 solution is about 2.5 x 10"vp/ml for the lowest dose and about
5 x 10" vp/ml for the highest dose. If the patient has a single lesion, which must be greater than
2 cm, the total volume of the CGOOT0 solution is 1njected into the lesion. If there are two or

more lesions, the maximum injection volume based on the lesion size as shown in Table 1 is
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followed. Any remaining volume s injected into the largest lesion, if the largest lesion is at least
2 cm. If the largest lesion is less than 2 c¢m, then the remaining volume is divided between the
two larger lesions. The maximum rumber of lesions injected 1s 3. The total dose is given
regardless the total number and size of the lesions. Dose escalation procedure is as described in
Example 1, and MTD/MFED is designated as Dose Level Stage 1, which is used at the beginning
of Stage 2.

Table 1. Injection volume per lesion based on tumor size

Tumor Size Maxirum Injection
{longest dimension} Volume
>50cm 2.0mL
>20cmto 50 cm 1.0mL
>05cmto 2.0 cm 0.5mbL

{0360] Stage 2 of Phase 1 is a dose escalation of intratumoral injection of a CTLA-4 inhibitor
{(such as an anti-CTLA-4 mAb or blocker, e.g., Iptlirnurmab) in combination of CGO070 at Dose
Level Stage 1. Cohorts (e.g., three to six) of patients receive weekly intratumoral injection of a
fixed dose of CGOOT0 (e.g., with DDM) in combination with the CTLA-4 inhibitor (e g.,
Ipthimumab) at one of the following three dose levels: 6 mg, 12 mg, or 18 mg, for six weeks. For
each administration, CGO070 is first ijected intratumorally according to the injection volume
per lesion as defined in Stage 1. Iumediately after each CG0O070 injection, the CTLA-4 inhibitor
is administered. The total volume at each dose level, and the maximum injection volumes based
on lesion sizes for more than two injected lesions are listed in Table 2 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 i3
administered subcutanecusly around the injected lesion(s). In case lesions completely resolved
prior to the last planned treatment, both CG0070 and the CTLA-4 inhibitor {e.g., Ipthmumab)
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, Ipilimumab) alone can be injected in the
subcutaneous area at or around the former lesion. Dose escalation procedure is as described in
Example 1, and MTD/MFD is designated as Dose Level Stage 2, which is used at the beginning

of Stage 3.
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Table 2. Injection volume of immunomodulator per lesion based on tumor size

Dose level 6.0 mg 12 mg 18 mg

Tumor Size Max dose | Max Max dose | Max Max dose | Max
(longest per lesion | Volume per lesion | Volume per lesion | Volume
dimension)

>50cm 6.0 mg 1.2 ml 12 mg 24 mL 18 mg 3.6 mbL
>20cmto 30 {30mg 0.6 mlL 6.0 mg 1.2 mL 9 mg 1.3 mL
cm

>05cemto2om | 1.5 mg 0.3 ml 3.0mg 0.6 mbL 4.5 mg 0.9 mL

[6361]
{such as a CPD40 agonistic antibody, e.g., APX005M) in combination with the CTL A-4 inhibitor

Stage 3 of Phase 1 is a dose escalation of intratumoral injection of a CD40 agonist

(such as an anti-CTLA-4 mAb or blocker, e.g., Iptlimumab) and CGO0T0 at Dose Level Stage 2.
Cohorts (e.g., three to six) of patients receive weekly mtratumoral injection of a fixed dose of
CG0070 (e.g., with DDM) and the CTLA-4 inhibitor (e.g., Ipilimumab) in combination with the
CD40 agonist (e.g., APX00SM) at one of the following three dose levels: 6 mg, 12 mg, or 18
mg, for six weeks. For each administration, CGO070 and the CTLA-4 inhibitor (e.g.,
Ipilimumab) at Dose Level Stage 2 is adjusted to 2 mL and injected intratumorally according to
the injection volume per lesion as defined in Table 1. Immediately after each CGOO70/CTL A4
inhibitor injection, the CD40 agonist (e.g., APX005M) 1s administered. The total volume at each
dose level, and the maximum injection volumes based on lesion sizes for more than two injected
lesions are listed in Table 2. The maximum number of injected lesions is 3, and the total dose of
the CD40 agonist (e.g., APX005M) is given regardless the total number and size of the lesions.
Any remaining volume of CD40 agonist (e.g., APX005M) is administered subcutaneously
around the njected lesion(s). In case lesions completely resolved prior to the last planned
treatment, CGO070, the CTLA-4 inhibitor (e.g., Ipilimumab) and CD40 agonist (e.g.,
APX00SM) can be administered to a previously vu-injected lesion. If all lesions are resolved
before the end of the treatment course, the CID40 agonist (e g., APX005M) alone can be injected
in the subcutaneous area at or around the former lesion. Dose escalation procedure is as
described in Example 1, and MTD/MFD is designated as the study dose, which is used in Phase

iL
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{6362} For Phase 1 of the study, the cohort of patients first receive a once weekly
mtratumoral injection of the three-component combination of CGO070 (e.g., with DDM), the
CTLA-4 mhibitor (e g, Ipilirournab), and the CD-40 agonist {e.g., APX005M) at the study dose
determined in Stage 3 of Phase I for four weeks, followed by intratumoral injections of the three-
component combination once every 2 weeks for four times. Afterwards, a monthly intratumoral
injection of the three-component combination is administered for maintenance treatment 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 Phase 1 (e.g., stage 1, 2 or 3) can be enrolled in the Phase II study as long as there is a
rest period of at least four weeks from the last dose. For each administration, GC0070 is first
injected to the lesions, followed by the CTLA-4 inhibitor (e g., Ipilimumab) and the CD40
agonist {e.g., APX005SM)}. The largest injectable tumor (as determined by PI) is the first tumor to
be injected, and the injection volume and dose are according to Table 3 and Table 4. Any
remnaining volumes of the drugs are injected into the next largest injectable tumor (as determined
by PI), and the injection volume and dose are according to Table 3 and Table 4. This procedure
is repeated for the additional remaining volumes, until the entire total volumes and doses as
determined in phase I are injected. CGOO70 injection is omitted at a particular injection site
when lesion at the site is no longer viable. However, the CTLA-4 inhibitor and the CD40 agonist
injections are administered until the end of the treatment course into the same sites, even when a
lesion disappears. Each patient receives a munimum of 8 injections of the CTLA-4 inhibitor and
the CD40 agonist.

Table 3. Injection volume per lesion based on tumor size

Tumor Size Maximum Injection
(longest dimension) Yolume

> 5.0 cm 2.0 mi

>20cemito 5.0 om 1.0 ml

>0.75 cmto 2.0 cm 0.5 mL

<0.75 cm 0.1 mL
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Table 4. Dose of agents (immunomeodulator(s) and/or immune-related molecule(s)) per

lesion based on tumor size

Tumor Size Maximum Injection Volume

{(longest dirnension)

Y]

5.0 cm MTD/MFD agent # 1 dose and MTD/MFD agent #2 dose

i/

>2.0cmto 5.0 em 1/3 MTD/MFD agent #1dose and 1/3 MTD/MFD agent #2 dose

\V)

> 0.75 croto 2.0 e | 1/6 MTD/MED agent #1 dose and 1/6 MTD/MFD agent #2 dose

<0.75 cm 1710 MTDYMED agent #1 dose and 1/10 MTD/MFD agent #2 dose

{¢363] There are two primary outcome measures for this study: (1) safety and tolerability;
and (2) efficacy. Safety and tolerability are evaluated from the beginning of each stage until 3
months following enrollment of the last subject in each stage or Phase Il Stage 1 determines the
satety and tolerability of CGO070 {e.g., with DDM)} as assessed by incidence of dose-limiting
toxicities (DLT) in patients with refractory solid tumor. Stage 2 determines the safety and
tolerability of the CTLA-4 inhibitor (such as anti-CTLA-4 mAb or blocker, e.g., Iptlimumab} in
combination with CGO070 as assessed by incidence of dose-himiting toxicities (DLT) in patients
with refractory solid tumors. Stage 3 and Phase 11 determine the safety and tolerability of the
CD40 agonist (agonistic anti-CD40 antibody, e.g., APX005M) in combination with CGO070 and
the CTLA-4 inhibitor as assessed by incidence of dose-limiting toxicities (LT} in patients with
refractory solid tumors. Efficacy is evaluated from the beginning of each stage or Phase I until
24 months following enrollment of the last subject at each stage or Phase 11 Efficacy is assessed
by confirmed objective response rate (ORR) of the treatment with CG0070 (e.g., with DDM)
alone in Stage 1, with the combination of CGO070 and the CTL A-4 inhibitor (such as anti-
CTLA-4 mAb or blocker, e.g., Ipilimumab) in Stage 2, with the combination of CG0070, the
CTLA-4 mhibitor and the CD40 agonist (such as agonistic anti-CD40 antibody, e.g., APX005M)
in Stage 3 and in Phase Il in patients with injectable refractory solid tumors.
[0364] The secondary outcome measures of this study are as follows. Safety secondary
outcomes are assessed from the beginning of each stage until 24 months following enrollment of
the last subject at each stage or Phase II. For all three stages and Phase 11, safety secondary
outcome measures include incidence of all Adverse Events (AEs), grade 3 or greater AEs, events
requiring discontinuation of study drug(s), local effects on tumor, clinically sigmficant
laboratory changes and clinically significant changes in vital signs. The efficacy secondary
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outcomes are assessed from the beginning of each stage or Phase I unti] 24 months following

enrollment of the last subject at each stage or Phase II. For all three stages and Phase I, 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 (PFS), Overall Survival Rate (O8), 1 year and 2 year Survival Rate.

16365]

Eligibility of patients of both genders for the study is determined based on the

following inclusion criteria:

L.

h

-3

9,

Patients must have histologically confirmed solid tumors that have failed standard
theraptes (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, 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,
Patients may have had any kind and number of prior cancer therapies;
Patients must have measurable lesions that are evaluable by the RECIST method,
The tumor mass to be treated must be assessable through a cutaneous route and adequate
for injections (i.e., more than 2 co away from major vascular structures) and
measurement by RECIST,
Patients must be > 18 years of age,;
Patients must have a life expectancy ot > 12 weeks;
Patients must have an Eastern Cooperative Oncology Group (ECOG) performance status
of 0, 1, 0r2;
Patients must have adequate hepatic function, as defined as:

a. Total bilirubin levels < 1.5 x upper humit of normal (ULN); and

b, AST/ALT levels <2.5 x ULN, or <5 x ULN if liver metastases are present;
Patients must have adequate renal function as defined as serum creatinine < 1.5 x ULN or
creatining clearance {calculated) > 60 mL/min/1.73m2 for patients with creatining > 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.;
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11. Patients must have no known bleeding diathesis or coagulopathy that would make
intratumoral injection or biopsy unsafg;

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 one week prior to start of treatment; and

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

{0366] The following patients are excluded from the study:

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

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

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

4. Patients with Grade > | pre-existing neurclogic abnormalities (CTCAE version 4.0);

U

Patients who have been hospitalized for emergent conditions requiring inpatient
evaluation, treatment 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 Immunodeficiency Virus (HIV), Hepatitis B
Virus (HBV), Hepatitis C virus (HCV), or Epstein-Barr virus (EBV) infection. Patients

are tested for HIV during pre-treatment screening

7. Patients recetving steroids or immunosuppressive agents, e.g., for rheumatoid arthritis;
8 Patients who have concurrent use of any other investigational agents;
0. Patients with presence or history of central nervous system metastasis;

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

11. Patients with uncontrolled inter-current illness including, but not limited to, ongoing or
active infection, symptomatic congestive heart failure, unstable angina pectoris, cardiac
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arrhythmia, or psychiatric illness/social situations that would hmit comphiance with study

requirements.

Example 4: Preparation of inactivated tumor cells.

{0367] This example describes an exemplary method of preparing inactivated tumor cells
that can be used for local administration to the tumor site (such as by intratumoral injection) in
combination with the infectious agent and rmmunomodulator,

10368] Tumor cells can be from tumor biopsy or resection from an autologous or an
allogeneic source. Alternatively, they can be harvested from established tumor cell lines or from
individually developed tumor cell lines, coming from either an autologous or an allogeneic
source. The tumor cells are typically isolated by gradient density centrifugation, plastic
adherence and trypsinization. The isolated tumor cells are expanded through many passages to
provide enough cells for the treatment. In the case of tumor cells harvested from cell lines, the
cells are further washed, filtered and assayed for characterization {e.g., expression of tumor
antigens), sterility and viability. The tumor cells are cryopreserved in the cell bank, or stored as
aliquots ready for administration,

Preparation of Tumor Cells from a Surgical Specimen

{¢369] For the usual surgical specimen, a piece of the tumor is removed for pathological
classification and the main tumor cell mass is then placed into a tube with HBSS containing
gentamycin and stored at 8°C. Within about &-12 hours, the fresh tumor specimens are carried to
the laboratory, where they are further dissociated. The tumor specimens are cut into smaller
pieces, usually in 1 cm cubes with a scalpel. They are then incubated in an enzyme solution at
37°C. The usual enzymatic solution most effective is a mixture of collagenase, DNase, and
hyaluronidase. After incubation the resulting suspension is filtered through a nylon mesh with a
pore of 40um. These steps are repeated until all the main fraction of the tumor specimen has
been dissolved. The resulting cell suspension is then washed three times in HBSS and then ready
for cryopreservation.

Crvopreservation and Thawing of Tumor Cells

{0376} Tumor cells isclated in this manner are then frozen in 10% human serum albumin
and 10% DMSO and stored in aliquots of 107 cells in liquid nitrogen. Cell freezing can be

performed in a freezing computer Kryo 10 series 1T (Messer- Griesheim). On the day of' the
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planved administration, the cells are carefully thawed in warm mediurn with the addition of 10%
human serum albumin and then washed three times in this medium.

Inactivation of Tumor Cells

{0371} The tumor cells’ proliferative capacity is inactivated with 200Gy using a telecobalt
source prior to administration.

Preparation of Inactivated Tumor Cells for Iniection to Tumor Sites

{0372] Aliguots of 107 inactivated tumor cells are adjusted to an appropriate volume for
intratumoral injections. For example, see Example 5. Typically, the inactivated cells can be

centrifuged and reconstituted in 37C medium with 10% albumin to a volume of about 2 mL.

Example 5: A Phase I/l Clinical Study of Intratuomoral Administration of CGOGTD in
Combination with a CTLA-4 Inhibitor, an 4-1BB Agenist, and Inactivated Tumor Cells in
Patients with Hepatocellular Carcinoma

{6373} This example describes a Phase V11, multicenter, open-label clinical study to
evaluate the efficacy, safety and tolerability of a combination therapy including CG0070, a
CTLA-4 inhibitor, a 4-1BB agomist and inactivated tumor cells for treating patients with
refractory injectable liver tumors. The combination of CGO070, the CTLA-4 inhibttor, the 4-
1BB agonist, and the inactivated tumor cells are administered intrahepatically into liver tumors
with known progression in patients having hepatocellular carcinoma or patients having hiver
metastases from breast adenocarcinoma, colorectal adenocarcinoma, gastroesophageal cancer
{adenocarcinoma or squamous cell carcinoma), melanoma, non-small cell lung cancer, or clear
cell renal cell carcinoma.

{6374} In this study, the imnactivated tumor cells are from an allogenic source. The
combination of CGO070 with the inactivated tumor cells (referred to hereinafter as “VC”

or “VC combination”™)} has a fixed composition, wherein the number of the inactivated tumor
cells is about at least 4 Jogs lower than the number of the CG0070 viral particles. For example,
in combination with CGO070 at a dose of 1x 10 vp, about 1x10° or lower number of the
inactivated tumor cells are injected per patient for each administration. The CTLA-4 inhibitor
can be an anticalin that specifically recognizes CTLA-4. The anticalin can be formulated in

LPGA. For example, a CTLA-4 specific anticalin in LPGA formulation at 75:25 weight ratio
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{(referred heremafier as anticalin/LPGA 75:25) can be used. The 4-1BB agonist can be an
agonistic anti-4-1BB antibody, such as PF-05082560.

{0375] Phase I of the clinical study is divided mto three stages. In Stage 1, each patient is
administered the VC combination including CGO070 and the inactivated tumor cells {e.g.,
inactivated allogenic tumor cells) via intratumoral injections weekly (e.g, on Day 1 of each
week} for six weeks. Cohorts of (e.g., three to six) patients receive the intratumoral VC at one of
four dose levels. Cohorts {e.g., three to six) of patients receive weekly intratumoral injection of
CGOOT0 (e.g., with DDM) for four weeks at one of the following four dose levels: 5 x 10" vp of
CGOOT0 and 5 x 10° inactivated tumor cells, 1 x 10" vp of CG0070 and 1 x 10 inactivated
tumor cells, 5 x 10" vp of CGOOT0 and S x 107 inactivated tumor cells, or 1 x 10" vp of
CGOO70 and 1 x 10° inactivated tumor cells. For example, CGO070 and the inactivated tumor
cells are admixed immediately before administration in saline (e.g., with 0.1% DDM) in a total
volume of 2 mL. If the patient has a single lesion, which must be greater than 2 cm, the total
volume of the VC solution s injected 1nto the lesion. If there are two or more lesions, the
maximum injection volume based on the lesion size as shown in Table 1 is followed. Any
remaining volume is injected into the largest lesion, if the largest lesion is at least 2 cm. If the
fargest lesion is less than 2 cm, then the remaining volume is divided between the two larger
lesions. The maximum number of lesions injected 18 3. The total dose is given regardless the
total number and size of the lesions. Dose escalation procedure is as described in Example 1, and
MTD/MFEFD 13 designated as Dose Level Stage 1, which is used at the beginning of Stage 2.
{6376} Stage 2 of Phase 1 is a dose escalation of intratumoral injection of a CTLA-4 inhibitor
{e.g., anticalin/LPGA 75:25) in combination of the VC combination at Dose Level Stage 1.
Cohorts {e.g., three to six) of patients receive weekly intratumoral injection of a fixed dose of
CGO070 and inactivated tumor cells in combination with the CTL A-4 inhibitor (e.g.,
anticalin/LPGA 75:25) at one of the following three dose levels: 1.2 mg, 2.4 mg, or 3.6 mg, for
six weeks. For each administration, the VC combination is first injected intratumorally
according to the injection volume per lesion as defined in Stage 1 Immediately afier each VC
injection, the CTLA-4 inhibitor (e.g., anticalin/LPGA 75:25) is administered to the same
injection sites with volumes according to Table 5. The maximum number of 1njected lesions 18 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,
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both VC combination and the CTL A~-4 inhibitor (e g., anticalin/LPGA 75:25) can be
administered to a previously un-injected lesion. If all lesions are resolved before the end of the
treatment course, the CTLA-4 intubitor (e.g., anticalin/LPGA 75:25) alone can be injected in the
subcutaneous area at or around the former lesion. Dose escalation procedure is as described in
Example 1, and MTD/MFED is designated as Dose Level Stage 2, which is used at the beginning
of Stage 3.

Table 5. Injection volume of immunomodulator per lesion based on tumer size

Dose level 1.2 mg 24 mg 3.6 g

Tumor Size Max dose | Max Max dose | Max Max dose | Max
{longest per lesion | Volume per lesion | Volume per leston | Volume
dimension)

>50cm 1.2mg 1.2 mL 2.4 mg 2.4 mL 3.6mg 3.6 mL
>20cemto 50 [ 0.omg 0.6 mL 1.2 mg 1.2 mbL 1.8 mg 1.8 mL
cm

>05cemto2oem | 0.3 mg 0.3 mbL 0.6 mg 0.6 mlL 0.9 mg 0.9 mlL
186377} Stage 3 of Phase 1 is a dose escalation of intratumoral injection of a 4-1BB agonist

{such as a 4-1BB agonistic antibody, ¢.g., PF-05082566} in combination with the VC
combination and the CTLA-4 inhibitor (e.g., anticalin/LPGA 75:25) at Dose Level Stage 2.
Cohorts (e.g., three to six} of patients receive weekly intratumoral injection of a tixed dose of the
V{ combination and the CTLA-4 mnhibitor {(e.g., anticalin/EPGA 75:25) in combination with the
4-1BB agonist (e.g., PF-05082566) at one of the following three dose levels: 6 mg, 12 mg, or 18
mg, for stx weeks. For each administration, the VC combination and the CTLA~4 inhibitor {e.g.,
anticalin/LPGA 75:25) at Dose Level Stage 2 1s adjusted to 2 mb and injected intratumorally
according to the injection volume per lesion as defined in Table 1. humediately after each
VC/CTLA-4 inhibitor injection, the 4-1BB agonist (e.g., PF-05082566) is administered. The
total volume at each dose level, and the maxiroum imjection volumes based on lesion sizes for
more than two injected lesions are listed in Table 2. The maximum number of injected lesions 1s
3, and the total dose of the 4-1BB agonist (e.g., PF-05082566) is given regardless the total
number and size of the lesions. Any remaining volume of the 4-1BB agonist {e.g., PF-05082566)
is administered subcutaneously around the injected lesion{s). In case lesions completely resolved
prior to the last planved treatment, the VC combination, the CTLA-4 inhibitor {e.g.,
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anticalin/LPGA 75:25) and the 4-1BB agonist (e.g., PF-05082566) can be administered to a
previcusly un-injected lesion. If all lesions are resolved before the end of the treatment course,
the 4-1BB agomst {e.g., PF-05082566) alone can be njected in the subcutaneous area at or
around the former lesion. Dose escalation procedure is as described in Example 1, and
MTD/MFD is designated as the study dose, which is used in Phase 1L
{0378} For Phase 11 of the study, the cohort of patients first receive a once weekly
intraturmoral injection of the four-compounent combination of CGOOT70 (e.g., with DDM), the
inactivated tumeor cells {e.g., inactivated allogenic tumor cells), the CTLA-4 inhibitor (e.g ,
anticalin/LPGA 75:25), and the 4-1BB agonist {e.g, PF-05082566) at the study dose determined
in Stage 3 of Phase I for four weeks, followed by intratumoral injections of the four-component
combination once every 2 weeks for four times. Afterwards, a monthly intratumoral injection of
the four-component combination is administered for maintenance treatment 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 Phase |
(e.g., stage 1, 2 or 3) can be enrolled in the Phase II study as long as there is a rest period of at
least four weeks from the last dose. For each administration, GC0070 and the inactivated tumor
cells {e.g., allogenic inactivated tumor cells) are first admixed immediately prior to
administration, injected to the lesion sites, followed by the CTLA-4 inhibitor (e g,
anticalin/LPGA 75:25) and the 4-1BB agonist {e.g., PF-05082566). The largest injectable tumor
{as determined by PI) is the first tumor to be injected, and the injection volume and dose are
according to Table 3 and Table 4. Any remaining volumes of the drugs are injected into the next
largest injectable tumor (as determined by PI}, and the injection volume and dose are according
to Table 3 and Table 4. This procedure 1s repeated for the additional remaining volumes, until
the entire total volumes and doses as determined in phase 1 are injected. VC combination
injection is omitted at a particular injection site when lesion at the site is no longer viable.
However, the CTLA-4 inhibitor and the 4-1BB agonist injections are administered until the end
of the treatment course into the same sites, even when a lesion disappears. Each patient receives
a minimum of 8 injections of the CTLA-4 inhibitor and the 4-1BB agonist.
{3379] There are two primary outcome measures for this study: (1) safety and tolerability;
and (2) efficacy. Safety and tolerability are evaluated from the beginning of each stage or Phase
1T until 3 months following enrollment of the last subject in each stage or Phase [1. Stage 1
determines the safety and tolerability of the combination of CGO070 (e.g., with BIDM) and the
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inactivated tumor cells {e.g., inactivated allogenic tumor cells) as assessed by incidence of dose-
limiting toxicities (DLT) in patients with refractory liver tumors. Stage 2 determines the safety
and tolerability of the combination of CGO070 {(e.g., with DDM), the nactivated tumor cells
{e.g., inactivated allogenic tumor cells) and the CTLA-4 inhibitor {e.g., anticalin/LPGA 7525}
as assessed by incidence of dose-limiting toxicities (DLT) in patients with refractory liver
tumors. Stage 3 determines the safety and tolerability of the combination of CGOG70 (e.g., with
DDM), the inactivated tumor cells (e.g., inactivated allogenic tumor cells), the CTLA-4 inhibitor
{e.g., anticalin/LPGA 75:25), and the 4-1BB agonist (e.g., PF-05082566) as assessed by
incidence of dose-limiting toxicities {DLT) in patients with refractory liver tumors. Phase 1
determines the safety and tolerability of the combination of CGO070 (e.g., with DDM), the
inactivated tumor cells (e.g., inactivated allogenic tumor cells), the CTLA-4 inhibitor {e.g,
anticalin/LPGA 75:25), and the 4-1BB agonist (e.g., PF-05082566) by inctdence of dose-
limiting toxicities (DLT) in patients with refractory liver tumors. Efficacy is evaluated from the
beginning of each stage of Phase I until 24 months following enrollment of the last subject at
each stage. Efficacy is assessed by confirmed objective response rate (ORR) of the treatment
with the combination of CGO070 (e.g., with DDM) and the inactivated tumor cells (e g,
inactivated allogenic tumor celis) in Stage 1, with the combination of CGO070 {e.g., with DDM},
the inactivated tumor cells {e.g | inactivated allogenic tumor cells) and the CTLA-4 inhibitor
(e.g., anticalin/LPGA 75:25) in Stage 2, and with the combination of CG0070 (e.g., with DDM),
the inactivated tumor cells (e.g., inactivated allogenic tumor cells), the CTLA-4 inhibitor (e.g,,
anticalin/LPGA 75:25), and the 4-1BB agonist (e.g., PF-05082566} in Stage 3 and in Phase Il in
patients with injectable refractory liver tumors.

{0386} The secondary outcome measures of this study are as follows. Safety secondary
outcomes are assessed from the beginning of each stage or Phase H until 24 months following
enrollment of the last subject at each stage or phase If. For all three stages and phase 1I, safety
secondary outcome measures include incidence of all Adverse Events (AHs), grade 3 or greater
AEs, events requiring discontinuation of study drug(s), local effects on tumor, chinically
signiticant 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
enrollment of the last subject at each stage or Phase 11 For all three stages and Phase H, efficacy

secondary outcome measures include Best Overall Response Rate (BOR), Disease Control Rate
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(DCR), Durable Response Rate (DRR), Duration of Response (DOR), Time to Response (TTR),
Progression Free Survival (PFS}), Overall Survival Rate (O8), 1 year and 2 year Survival Rate.
[0381] Eligibility of patients of both genders for the study is deterruined based on the
following inclusion criteria: (1) Subjects must have histologically confirmed breast
adenocarcinoma, colorectal adenocarcinoma, gastroesophageal cancer (adenocarcinoma or
squamous cell carcinoma), melanoma, non-small cell lung cancer, or clear cell renal cell
carcinorma with liver metastases or hepatocellular carcinoma with known disease progression;
{2) Non-hepatocellular carcinoma subjects must have received at least 1 prior standard of care
systemic anti-cancer therapy for their metastatic disease; (3} Subjects must have measurable
liver tumors that are suitable for injection; (4) Eastern Cooperative Oncology Group
performance status must be 0 or 1, and life expectancy should be approximately 5 months or
more. Adequate hematological, renal, hepatic and coagulation function is required; (5)
Chuld-Pugh score must be A to B7.

{0382} The following patients are excluded from the study: (1) Subjects must not be
candidates for hepatic surgery or locoregional therapy of liver tumors with curative intent or
planned systemic anti-cancer therapy; (2} Liver tumors must not be estimated to invade
approximately more than one third of the liver; (7) Liver tumor-directed therapy, hepatic
surgery, antibody-based therapy, or immunotherapy must not have been performed < 28 days,
chemotherapy < 21 days, and targeted small molecule therapy or hormonal therapy < 14 days
prior to enrollment; (8) Subjects must have either no central nervous system metastasis or
irradiated, stable cerebral metastases from breast adenocarcinoma, non-small cell lung cancer,
clear cell renal cell carcinoma, or melanoma; (9) Subjects must not have history or evidence of
symptomatic autoimmune pneumonitis, glomerulonephritis, vasculitis, or other symptomatic
autoimmune disease; {10) Subjects must not have symptomatic auto-immune disease or be
immunosuppressed; (11) Subjects must not have a history of solid organ transplantation; (12)
For non-hepatocellular carcinoma, there must not be acute or chronic hepatitis B virus or
hepatitis C virus infection; (13} For hepatoceliular carcinoma, hepatitis B virus and hepatitis C
virus viral load must be undetectable, and they must not have had recent treatment with certain
antiviral medications; (14) There should be no macroscopic intravascular invasion of tumors into
the main portal vein, hepatic vein, or vena cava; (15) Subjects must not have active herpetic skin
lesions or prior complications of herpetic infection (e.g., herpetic keratitis or encephalitis) and
must not require treatment with an antiherpetic drug; {16) Subjects must not require concomitant
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treatment with warfarin; (17) Female subjects of childbearing potential who 13 unwilling to use
acceptable method(s) of effective contraception during protocol treatment and through 3 months

after the last dose of intervention.

Example 6: A Phase VIl Clinical Study of Radiation Pre-Treatment followed by
Intratumoral Administration of CG00876 in Combination with a U'TLA-4 Inhibitor and a
D406 agonist for Patients with Refraciory Non Hedgkin Lymphoma, Nasopharyogeal
Carcinoma and Melanoma

{3383} This study 15 a multi-center, single-arm, open-label, interventional study aimed at
evaluating the safety and efficacy of the combination therapy comprising radiation pre-treatment
followed by intratumoral adminstration of CG0070, a CTLA-4 inhibitor and a CD40 agonist in
patients with solid or lymphatic tumor, such as non-Hodgkin lymphoma, nasopharyngeal
carcinoma or melanoma,

{06384] The radiation a pre-treatment is carried out as follows. Two days prior to each
administration of the therapy (e.g., CG0070, combination of CGO0070 with the CTLA-4 inhibitor,
or combination of CGUO070, the CTLA-4 tnhibitor and the CD40 agonist), external radiation of a
single dose of 2 Gy 1s administered to each treated tumor site of the patient daily for 2 days. The
maximum dose of radiation ts imited to one radiation course (2 Gy for 2 days) per month for a
maximum of 4 months. After this maximum dose, all radiation will be stopped. Total radiation
received should not exceed 16 Gy over the 4-month course of treatment.

{0385] The clinical study in Phase 1 1s divided into three stages. Stage 1 1s a dose escalation
study for intratumoral injection of CGO070 in combination with the radiation pre-treatment.
Cohorts (e.g., three to six) of patients receive weekly radiation pre-treatment followed by
intratumoral injection of CGOO70 (e.g., with DDM) for four weeks at one of the following four
dose levels: 5 x 10 vp, 1 x 10" vp, 5x 10" vp, or 1 x 10" vp. For example, the virus CGOO70
is reconstituted 1o 0.1% of DDM in saline. The total volume of each dose 1s 2 mi.. The
concentration of the CGO070 solution is about 2.5 x 10" vp/ml for the lowest dose, and about 5 x
10" vp/ml for the highest dose. If the patient has a single lesion, which must be greater than 2
cm, the total volume of the CGO070 solution s injected into the lesion. I there are two or more
lestons, the maximum injection volume based on the lesion size as shown in Table 1 is followed.
Any remaining volume is injected into the largest lesion, if the largest lesion s at least 2 em. If

the largest lesion is less than 2 cm, then the remaining volume is divided between the two larger
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fesions. The maximum number of lesions injected 18 3. The total dose 18 given regardless the
total number and size of the lesions. Dose escalation procedure is as described in Example 1, and
MTD/MFEFD 13 designated as Dose Level Stage 1, which is used at the beginning of Stage 2.
{0386] Stage 2 of Phase 1 is a dose escalation of intratumoral injection of a CTLA-4 inhibitor
{such as an anti-CTLA-4 mAb or blocker, e.g., Iptlimumab) in combination of CGO070 and the
radiation pre-treatment at Dose Level Stage 1. Cohorts (e.g., three to six} of patients receive
weekly radiation pre-treatment followed by intratumoral injection of a fixed dose of CGOOT0
{e.g., with DDM)} in combination with the CTLA-4 inhibitor (e.g., Ipilimumab) at one of the
following three dose levels: 6 mg, 12 mg, or 18 mg, for six weeks. For each administration,
CGOO70 is first injected intratumorally according to the injection volume per lesion as defined in
Stage 1. Immediately after each CGUO70 injection, the CTLA-4 inhibitor is administered. The
total volume at each dose level, and the maximum injection volumes based on lesion sizes for
more than two injected lesions are listed in Table 2. The maximum number of injected lesions 1s
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., Ipilimumab} can be administered to a previcusly
un-injected lesion. It all lesions are resolved before the end of the treatment course, the CTLA-4
inhibitor {e.g., Iptiimumab) alone can be injected in the subcutanecus area at or around the
former lesion. Dose escalation procedure 15 as described in Example 1, and MTD/MFEFD i3
designated as Dose Level Stage 2, which is used at the beginning of Stage 3.

{0387} Stage 3 of Phase 1 is a dose escalation of intratumoral injection of a CD40 agonist
(such as a CD40 agonistic antibody, e.g., APX005M) in combination with the CTLA-4 inhibitor
{(such as an anti-CTLA-4 mAb or blocker, e g, Ipihimumab) CG0070, and the radiation pre-
treatment at Bose Level Stage 2. Cohorts (e.g., three to six) of patients receive weekly radiation
pre-treatment followed by intratumoral injection of a tixed dose of CG0070 (e.g., with DDM)
and the CTLA-4 inhibitor (e.g., Ipilimumab) in combination with the a CD40 agonist (e.g.,
APXO005M) at one of the following three dose levels: 6 mg, 12 mg, or 18 mg, for six weeks. For
each admunistration, CGO070 and the CTLA-4 inhubitor {e.g., Ipthimumab) at Dose Level Stage 2
are adjusted t0 2 mL and injected intratumorally according to the injection volumes per lesion as
defined in Table | Immediately after each CG0070/CTLA-4 inhibitor injection, the CD40
agonist (e.g., APX005M] ts administered. The total volume at each dose level, and the
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maxumum injection volumes based on lesion sizes for more than two injected lesions are listed in
Table 2. The maximum number of injected lesions is 3, and the total dose of the CD40 agonist
{e.g., APX005M) is given regardless the total number and size of the lesions. Any remaining
volume of CD40 agonist {e.g., APX005M) is administered subcutaneously around the injected
fesion(s). Tn case lesions completely resolved prior to the last planned treatment, CGOO70, the
CTLA-4 iphibitor (e.g., Ipilimumab) and CD40 agonist (e.g., APX005M) can be administered to
a previously un-injected lesion. If all lesions are resolved before the end of the treatment course,
the CD40 agonist (e.g., APX005M) alone can be injected in the subcutanecus area at or around
the former lesion. Dose escalation procedure 1s as described in Example 1, and MTD/MFD 1s
designated as the study dose, which is used in Phase 1L

{0388] For Phase 11 of the study, the cohort of patients first receive a once weekly radiation
pre-treatment followed by intratumoral injection of the three-component combination of
CGO0T0 (e g, with DDM), the CTLA-4 inhibitor {e.g., Imlimumab), and the CD-40 agonist
{e.g., APX00SM) at the study dose determined in Stage 3 of Phase I for four weeks, followed by
intratumoral injections of the three-component combination once every 2 weeks for four times.
Afterwards, a mounthly mtratumoral injection of the three-compouent corbination is
administered for maintenance treatment until complete response, disappearance of all injectable
tumors, confirmed disease progression or intolerance of study treatment, whichever occurs first.
Patients who are inn the dose escalation phase of Phase [ (e.g,, stage 1, 2 or 3} can be enrolled in
the Phase 11 study as long as there is a rest period of at least four weeks from the last dose. For
each administration, GCO070 is first injected to the lesions, tollowed by the CTLA-4 inhibitor
{e.g., Iptlimumab) and the CD40 agonist (e.g., APX005M). The largest injectable tumor (as
determined by P} is the first tumor to be injected, and the injection volume and dose are
according to Table 3 and Table 4. Any remaining volumes of the drugs are injected into the next
largest injectable tumor (as determined by PI}, and the injection volume and dose are according
to Table 3 and Table 4. This procedure is repeated for the additional remaining volumes, until
the entire total volumes and doses as determined in phase I are injected. CGO070 injection i3
omitted at a particular injection site when lesion at the site is no longer viable. However, the
CTLA-4 inhibitor and the CD40 agonist injections are adnunistered until the end of the
treatment course into the same sites, even when a lesion disappears. Each patient receives a

minimum of § injections of the CTLA-4 inhibitor and the CD40 agonist.
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{6389] There are two primary outcome measures for this study: (1) safety and tolerability;
and {2} efficacy. Safety and tolerability are evaluated from the beginning of each stage until 3
months following enroliment of the last subject in each stage or Phase II. Stage 1 determines the
safety and tolerability of CG0070 (e.g., with DDM) with radiation pre-treatment as assessed by
incidence of dose-limiting toxicities (DLT) in patients with refractory solid or lymphatic tumors.
Stage 2 determines the safety and tolerability of the CTLA-4 inhibitor {such as anti-CTLA-4
mAb or blocker, e.g, Ipilimumab) in combination with CGO070 with radiation pre-treatment as
assessed by incidence of dose-limiting toxicities {DLT} in patients with refractory solid or
lymphatic tumors. Stage 3 and Phase I studies determine the safety and tolerability of the CD40
agonist {agonistic anti-CP40 antibody, e.g., APX005M) tn combination with CGO070 and the
CTLA-4 inhibitor with radiation pre-treatment as assessed by incidence of dose-limiting
toxicities {DLT) in patients with refractory solid or lymphatic tumors. Efficacy is evaluated from
the beginning of each stage or Phase I until 24 months following enrollment of the last subject
at each stage or Phase I Efficacy is assessed by contirmed objective respounse rate (ORR) of the
treatment with CGO070 (e.g., with DDM) with radiation pre-treatment in Stage 1, with the
combination of CGO070 and the CTLA-4 inhibitor (such as anti-CTLA-4 mAb or blocker, e g,
Ipilimumab) with radiation pre-treatment in Stage 2, with the combination of C(G0070, the
CTLA-4 inhibitor and the CD40 agonist (such as agonistic anti-CD40 antibody, e.g., APX005M)
with radiation pre-treatment in Stage 3 and in Phase I in patients with injectable refractory solid
ot lyrophatic tumors.

{6390] The secondary outcome measures of this study are as follows. Safety secondary
outcormes are assessed from the beginning of each stage until 24 months following enrollment of
the last subject at each stage or Phase II. For all three stages and Phase 1, safety secondary
outcome measures include incidence of all Adverse Events (AEs), grade 3 or greater AEs, events
requiring discontinuation of study drug(s), local effects on tumor, clinically significant
iaboratory changes and clinically significant changes in vital signs. The efficacy secondary
outcomes are assessed from the beginning of each stage or Phase I unti] 24 months following
enrollment of the last subject at each stage or Phase II. For all three stages and Phase I, efficacy
secondary outcome measures include Best Overall Respounse Rate (BOR), Disease Control Rate
{DCR), Durable Response Rate (DRR), Duration of Response {(DOR), Time to Response (TTR},

Progression Free Survival (PFS), Overall Survival Rate (OS), | year and 2 year Survival Rate.

176



WO 2017/070110 PCT/US2016/057526

{6391} Bligibility of patients of both genders for the study 1s determined based on the
following inclusion criteria: (1) Patients must be > 18 years of age; (2} Patients must be able to
understand and willing to sign a written informed consent document; (3) Patients must have
histologically confirmed Histologically confirmed malignancy (i.e., Phase ©. histologically
confirmed melanoma, or roetastatic nasopharyngeal carcinorna; Phase I histologically
contirmed melanoma, non-Hodgkin lymphoma, or metastatic nasopharyngeal carcinoma); (4}
Patients must have failed at least one systemic therapy or be intolerant to at least one prior
systemic treatment; {5} Patients Must have at least two lesions of evaluable size by modified
World Health Organization (mWHO)/Cheson criteria; one of two lesions must be amenable to
biopsy (core ot fine needle aspirate) and intratumoral injection of up to Sml {(diameter >=
[0mm);(6) Patients with asymptomatic brain metastases are eligible; (systemic steroids should
be avoided if possible, or the subject should be stable on the lowest clinically effective dose); (7)
Patients must have an Eastern Cooperative Oncology Group (ECOG) performance status of 0, 1,
or 2; (8) Patients must have a life expectancy of no less than 16 weeks; (9) Patients must have
baseline (screening/baseline} radiographic images, {e.g., brain, chest, abdomen, pelvis, and bone
scans with specific immaging tests to be determined by the attending physician) within 6 weeks of
initiation of study; (10) Patients must have the following laboratory results: White blood cell
{(WBC) >= 2000/uL (-2 x 1079/L); Absolute neutrophil count >= 1000/ul (~0.5 x 10"9/L};
Platelet count >= 75 x 107"3/ul (~75 x 10"9/L}; Hemoglobin >= 9 g/dL (may be transfused);
Creatinine =< 2.0 x upper limit of normal (ULN); Aspartate aminotransferase (AST Valanine
aminotransferase {ALT) =< 2.5 x ULN for subjects without liver metastasis =<5 times for liver
metastases; and Bilirubin =<2.0 x ULN (except for subjects with Gilbert's syndrome, who must
have a total bilirubin of less than 3.0 mg/dL); (11} Patients must have no active or chronic
infection with human immunodeficiency virus (HIV), hepatitis B, or hepatitis C; (12} Women of
childbearing potential {WOCBP) must be using an adequate method of contraception to avoid
pregnancy throughout the study and for up to 26 weeks after the last dose of investigational
product, in such a manner that the risk of pregnancy is minimized; and (13) Men of fathering
potential must be using an adequate method of contraception to avoid conception throughout the
study {and for up to 26 weeks after the last dose of investigational product) in such a maunner that
the risk of pregnancy ts minimized.

{6392} The following patients are excluded from the study: (1) Patients with any other
malignancy from which the patient has been disease-free for less than 5 years, with the
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exception of adequately treated and cured basal or squamous cell skin cancer, superficial bladder
cancer or carcinoma in situ of the cervix; (2) Patients with a history of significant tumor
bleeding, or coagulation or bleeding disorders; (3) Patients with a history of inflammatory bowel
disease, including ulcerative colitis and Crohn's disease, are excluded from this study, as are
patients with a history of syraptomatic disease {e.g., rheumatoid arthritis, systemic progressive
sclerosis [sclerodermal, systemic lupus erythematosus, autoimmune vasculitis [e.g., Wegener's
Granulomatosis]); motor neuropathy considered of autoimmune onigin (e.g., Guillain-Barre
Syndrome and Myasthenia Gravis); (4) Patients with any underlying medical or psychiatric
condition, which in the opinion of the investigator will make the adminmistration of the
interventional drugs hazardous or obscure the interpretation of adverse events {AEs), such as a
condition associated with frequent diarrhea; (5) Patients with underlying heart conditions who
are deemed ineligible for surgery by cardiology consult; (6) Patients with concomitant therapy
with any of the following: interleukin-2 (IL 2}, interferon, or other non-study immunotherapy
regimens; cytotoxic chemotherapy; immunosuppressive agents; other investigation therapies; or
chronic use of systemic corticostercids { A history of AEs with prior IL-2 or Interferon will not
preclude subjects from entering the current study); (7) Patients receiving any investigational
agents; (8)Patients receiving immunosuppressive agents (unless required for treating potential
AEs}; and (9) Women of childbearing potential (WOCBP) who are unwilling or unable to use an
acceptable method of contraception to avoid pregnancy for their entire study period and for at
least 8 weeks after cessation of study drug; have a positive pregnancy test at baseline, or are

pregnant or breastfeeding.

Example 7: A Phase VIl Clinical Study of Intratumeral CCL21 Pre-Treatment Followed
by Intratamoral Administration of CG0870 in Combination with a CTLA-4 Inhibitor and
a CD40 agonist for Patients with Refractory Solid Tumeors

13393} This study 15 a multi-center, single-arm, open-label, interventional study aimed at
evaluating the safety and efficacy of the combination therapy comprising an intraturnoral CCL21
pre-treatment followed by intratumoral administration of CGO070, a CTLA-4 inhibitor and a
CD40 agonist in patients with refractory sohid tumors.

[0394] The miratumoral CCL21 pre-treatment is carried out as follows. Two days prior to

each administration of the therapy (e.g., CG0070, combination of CGO070 with the CTLA-4
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inhibitor, or combination of CGO0070, the CTLA-4 inhibitor and the CD40 agonist), an
mtratumoral CCL21 nanocapsule is administered at a dose of about 200 pg/mL into each
targeted tumor site. The dosage of the intratumoral CCL21 nanocapsule is about 2mL for tumors
with the longest dimension exceeding 5 cm; about 1 mL for tumors with the longest dimension
of 2 cm to 5 cm; and about 0.5 mL for tumors with the longest dimension of 0.5 cmto 2 cm.
Intratumoral CCL21 nanocapsule is administered either weekly for six weeks in Phase | of the
study, or weekly for four weeks in Phase I of the study, followed by once every 2 weeks for 4
more cycles. Afterwards, the CCL21 nanocapsule 15 administered intratumorally once every
month until progression of disease or occurrence of toxicity events.

{0395] The clinical study in Phase I s divided into three stages. Stage 1 is a dose escalation
study for intratumoral injection of CGOOT70 in combination with the intratumoral CCL21
nanocapsule pre-treatment. Cohorts {(e.g., three to six) of patients receive weekly mtratumoral

CCLZ1 nanocapsule pre-treatment followed by intratumoral injection of CGO070 (e.g., with

10 nll

DDM) for four weeks at one of the following four dose levels: 5 x 10" vp, 1 x 10" vp, 5x 10
vp, or 1 x 10" vp. For example, the virus CGOO7T0 is reconstituted in 0.1% of DDM in saline.
The total volume of each dose is 2 mL. The concentration of the CGO070 solution s about 2.5 x
10" %p/ml for the lowest dose, and about S x 10" vp/ml for the highest dose. If the patient has a
single lesion, which must be greater than 2 cm, the total volume of the CG0070 solution is
injected into the lesion. If there are two or more lesions, the roaximum injection volume based
on the lesion size as shown in Table 1 is followed. Any remaining volume is injected into the
fargest lesion, if the largest lesion is at least 2 cm. I the largest lesion 15 less than 2 cm, then the
remaining volume is divided between the two larger lesions. The maximum number of lesions
injected 1s 3. The total dose is given regardless the total number and size of the lesions. Dose
escalation procedure is as described in Example 1, and MTD/MFD is designated as Dose Level
Stage |, which is used at the beginning of Stage 2.

{6396} Stage 2 of Phase [ is a dose escalation of intratumoral injection of a CTL A-4 inhibitor
(such as an anti-CTLA-4 mAb or blocker, e.g., Iptlimumab) in combination of CG0070 and the
intratumoral CCL21 navocapsule pre-treatment at Dose Level Stage 1. Cohorts (e.g., three to
six} of patients receive weekly intratumoral CCL21 nanocapsule pre-treatment followed by
intratumoral injection of a fixed dose of CGO0T0 (e g., with DDM) in combination with the
CTLA-4 ishibitor (e.g., Ipilimumab) at one of the following three dose levels: 6 mg, 12 mg, or
18 mg, for six weeks. For each administration, CGO070 is first injected intratumorally according
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to the injection volume per lesion as defined in Stage 1. Immediately after each CGOO70
injection, the CTLA-4 inhibitor is administered. The total volume at each dose level, and the
maximum injection volumes based on lesion sizes for more than two injected lesions are listed 1n
Table 2. The maximum number of injected lesions is 3, and the total dose of the CTLA-4
inhibitor 18 given regardless the total nurober and size of the lesions. Any reruaining volume of
the CTLA-4 inhibitor is adnministered subcutanecusly around the injected lesion(s). In case
lesions completely resolved prior to the last planned treatment, both CG0070 and the CTLA-4
inhibitor {e.g., Iptlimumab} can be administered to a previcusly un-injected lesion. If all lesions
are resolved before the end of the treatment course, the CTLA-4 inhibitor {e.g , Ipilimumab)
alone can be injected in the subcutaneous area at or around the former lesion. Dose escalation
procedure 1s as described in Example 1, and MTE/MFD is designated as Dose Level Stage 2,
which is used at the beginning of Stage 3.

{6397} Stage 3 of Phase 1 is a dose escalation of intratumoral injection of a CD40 agonist
{such as a CPD40 agonistic antibody, e.g., APX005M) in combination with the CTL A-4 inhibitor
(such as an anti-CTLA-4 mAb or blocker, e.g., Iptlimumab) CG0070, and the intratumoral
CCL21 nanocapsule pre-treatment at Dose Level Stage 2. Cohorts {e.g., three to six) of patients
receive weekly intratumoral CCL21 nanocapsule pre-treatment followed by intratumoral
injection of a fixed dose of CGO070 (e.g., with DDM) and the CTLA-4 inhibitor (e.g.,
Ipilimumab} in combination with the a CD40 agonist (e.g., APX005M) at one of the following
three dose levels: 6 g, 12 mg, or 18 mg, for six weeks. For each adnunistration, CG0070 and
the CTLA-4 inhibitor (e.g., Ipilimumab) at Dose Level Stage 2 are adjusted to 2 mi and injected
mtratumorally according to the injection volumes per lesion as defined in Table 1. Immediately
after each CGOO70/CTL A-4 inhibitor injection, the CD40 agonist {e.g., APXO0SM) is
administered. The total volume at each dose level, and the maximum injection volumes based
on lesion sizes for more than two injected lesions are listed in Table 2. The maximum number of
injected lesions is 3, and the total dose of the CD40 agonist (e.g., APX005M) is given regardless
the total number and size of the lesions. Any remaining volume of CD40 agonist (e.g,,
APXO005M) 1s administered subcutaneously around the injected lesion(s). In case lesions
completely resolved prior to the last planned treatment, CG0070, the CTLA-4 inhubitor (e.g.,
Ipihimumab) and CD40 agonist (e.g., APX005M) can be administered to a previously un-
mjected lesion. If all lesions are resolved before the end of the treatment course, the CD40
agonist (e.g., APX005M) alone can be injected in the subcutaneous area at or around the former
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fesion. Dose escalation procedure is a3 described in Example 1, and MTD/MFD 15 designated as
the study dose, which is used in Phase 11

{0398] For Phase II of the study, the cohort of patients first receive a once weekly
intratumoral CCL21 nanocapsule pre-treatment followed by intratumoral injection of the three-
component combination of CGO0070 (e.g., with DDM), the CTLA-4 inhibitor (e.g., Iptlimumab),
and the CD-40 agonist {(e.g., APX005M) at the study dose determined in Stage 3 of Phase { for
four weeks, followed by intraturoral injections of the three-component combination once every
2 weeks for four times. Afterwards, a monthly intratumoral injection of the three-component
combination is administered for maintenance treatment 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 Phase I (e.g., stage 1, 2
or 3) can be enrolied in the Phase I study as long as there is a rest period of at least four weeks
from the last dose. For each administration, GCO070 is first injected to the lesions, followed by
the CTLA-~4 inhubitor (e.g., Iptlimumab) and the CD40 agonist {e.g., APX005M). The largest
injectable tumor (as determined by P1} is the first tumor to be injected, and the injection volume
and dose are according to Table 3 and Table 4. Any remaining volumes of the drugs are injected
into the next largest injectable tumor (as determined by PI), and the injection volume and dose
are according to Table 3 and Table 4. This procedure is repeated for the additional remaining
volumes, until the entire total volumes and doses as determined in phase I are injected. CGOO70
injection is omitted at a particular injection site when lesion at the site is no longer viable.
However, the CTLA-4 inhibitor and the CD40 agonist injections are administered until the end
of the treatment course into the same sites, even when a lesion disappears. Each patient receives
a minimum of 8 injections of the CTLA-4 inhibitor and the (1340 agonist.

10399] There are two primary outcome measures for this study: (1) safety and tolerability;
and (2} efficacy. Safety and tolerability are evaluated from the beginning of each stage until 3
months following enroliment of the last subject in each stage or Phase II. Stage 1 determines the
safety and tolerability of CG0070 (e.g., with DDM) with the intratumoral CCL21 pre-treatrent
as assessed by incidence of dose-limiting toxicities {DLT) in patients with refractory solid or
lymphatic turnors. Stage 2 determines the safety and tolerability of the CTL A-4 mhibitor {such
as anti~-CTLA-4 mAb or blocker, e g, Iptlimumab) in combination with CGO070 with the
mtratumoral CCL21T pre-treatment as assessed by incidence of dose-limiting toxicities (DLT) in
patients with refractory solid or lymphatic tumors. Stage 3 and Phase I studies determine the
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safety and tolerability of the CD40 agonist {agonistic anti-CD40 antibody, e.g, APX005M) in
combination with CG0070 and the CTLA-4 inhibitor with the intratumoral CCL21 pre-treatment
as assessed by incidence of dose-limiting toxicities {DLT) 1n patients with refractory solid or
fymphatic tumors. Efficacy is evaluated from the beginning of each stage or Phase I until 24
months following enroliment of the last subject at each stage or Phase I Efficacy is assessed by
contirmed objective response rate {ORR) of the treatment with CG0070 (e.g., with DDM) with
the intratumoral CCL21 pre-treatiment in Stage 1, with the combination of CGO070 and the
CTLA-4 inhibitor (such as anti-CTLA-4 mAb or blocker, e.g., Ipilimumab} with the
mtratumoral CCL21 pre-treatment in Stage 2, with the combination of CG0070, the CTLA-4
inhibitor and the CD40 agonist (such as agonistic anti-CD40 antibody, e.g., APX005M) with the
intratumoral CCL21 pre-treatment in Stage 3 and in Phase I in patients with injectable
refractory solid or lymphatic tumors.

{0400} The secondary outcome measures of this study are as follows. Safety secondary
outcomes are assessed from the beginning of each stage until 24 months following enrollment of
the last subject at each stage or Phase I1. For all three stages and Phase I, safety secondary
outcome measures include incidence of all Adverse Events (AEs), grade 3 or greater AEs, events
requiring discontinuation of study drug(s}, local effects on tumor, clinically significant
laboratory changes and clinically significant changes in vital signs. The efficacy secondary
outcomes are assessed from the beginning of each stage or Phase H until 24 months following
enrollment of the last subject at each stage or Phase I1. For all three stages and Phase 11, 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 (PFS}), Overall Survival Rate (08}, 1 year and 2 year Survival Rate.
{0401} Ehigibility of patients of both genders for the study is determined based on the
following inclusion eriteria; (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, 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; (3) Patients rust have measurable lesions that are evaluable by the RECIST method,;
{(4) The tumor mass to be treated must be adequate for tnjections (i.e., more than 2 cm away
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from major vascular structures) and measurement by RECIST; (5) Patients must be > 18 years of
age; (6) Patients must have a life expectancy of > 12 weeks; (7) Patients must have an Eastern
Cooperative Oncology Group (ECOG) performance status of 0, 1, or 2; {8) Patients must have
adequate hepatic function, as defined as: Total bilirubin levels < 1.5 x upper limit of normal
(ULN); and 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 clearance (calculated) > 60 mL/moin/1.73m2 for patients with creatinine > 1.5 x ULN;
{10} Patients must have adequate bone marrow function, as defined as: Absolute neutrophil
count > 1,200/puL; and 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
uring or serum pregnancy test within one week prior to start of treatment; and (14) Patients must
be able to understand and willing to sign a written informed consent document.

10402] The following patients are excluded from the study: (1) Patients receiving
chemotherapy, immunotherapy or radiotherapy within 4 weeks prior to screening, or adverse
events > Grade 1, except alopecia, resulting from agents administered more than 4 weeks prior
to screening; (2) 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., mnominate artery, carotid artery), based on unequivocal imaging findings, as determined
by a radiclogist; (3) Patients with Grade > 1 pre-existing neurologic abnormalities (CTCAE
version 4.0); (4) Patients who have been hospitalized for emergent conditions requiring inpatient
evaluation, treatment 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, {5) Patients with
chinically evident Human Immunodeficiency Virus (HIV), Hepatitis B Virus (HBV), Hepatitis C
virus (HCV), or Epstein-Barr viras (EBV) infection. Patients are tested for HIV during pre-
treatment screening; (6) Patients receiving steroids or immunosuppressive agents, e.g., for
rheumatoid arthritis; (7) Patients who have concurrent use of any other investigational agents;
{8) Patients with presence or history of central nervous system metastasis; (9) Pregnant or
breastfeeding women or women desiring to become pregnant within the timeframe of the
study;(10) Patients with uncontrolled inter-current illness including, but not limited to, ongoing
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or active infection, syraptomatic congestive heart failure, unstable angina pectoris, cardiac
arrhythmia, or psychiatric iliness/social situations that would limit compliance with study

requirements.

Example 8: A Phase VIl Clinical Stady of Intratumoral CpG Pre-Treatment Followed by
Intratumoral Administration of CG0876 in Combination with a C'TLA-4 Inhibitor and an
X 40 agonist for Patients with Refractory Solid Tumors

10403] This study is a multi-center, single-arm, open-label, interventional study aimed at
evaluating the safety and efficacy of the combination therapy comprising an intratumoral CpGG
pre-treatment followed by intratumoral administration of CGOOT0 1n combination with a CTLA-
4 inhibitor and an OX40 agonist in patients with refractory solid tumors.

10404] The itratumoral CpG pre-treatment is carried out as follows. Two days prior to each
admunistration of the therapy (e.g., CGO070, combination of CGOO70 with the CTLA-4 inhibitor,
or combination of CGO070, the CTLA-4 inhibitor and the OX40 agonist), an intratumoral CpG
{such as CpG 7909} is administered at a dose of about 1 mg /mL into each targeted tumor site.
The injection volume of the intratumoral Cp( 1s about 2 mE for tumors with the longest
dimension exceeding 5 cmy; about 1 mL for tumors with the longest dimension of 2 ¢m to 5 om;
and about 0.5 mi. for tumors with the longest dimension of 0.5 co to 2 cm. Intratumoral CpG is
administered either weekly for six weeks in Phase T of the study, or weekly for four weeks in
Phase II of the study, followed by once every 2 weeks for 4 more cycles. Afterwards, the CpG
is administered intratumorally once every month until progression of disease or occurrence of
toxicity events.

{0405] The clinical study in Phase 1 is divided into three stages. Stage 1 1s a dose escalation
study for intratumoral injection of CGOO70 1 combination with the intratumoral CpG (e.g., CpG
7909) pre-treatment. Cohorts (e.g., three to six) of patients receive weekly intratumoral CpG
(e.g., CpG 7909) pre-treatment followed by intratumoral injection of CGOO70 {e.g., with DDM)
for four weeks at one of the following four dose levels: 5 x 10" vp, 1 x 10" vp, 5x 10" vp, or 1
x 10" vp. 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 of the CGO070 solution is about 2.5 x 10" vp/ml
for the lowest dose, and about 5 x 10" vp/ml for the highest dose. If the patient has a single
lesion, which must be greater than 2 om, the total volume of the CGO070 solution 1s injected into

the lesion. If there are two or more lesions, the maximum injection volume based on the lesion
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size as shown in Table 1 is followed. Any remaining volurme 15 injected into the largest lesion, if
the largest lesion is at least 2 cm. If the largest lesion is less than 2 cm, then the remaining
volume 1s divided between the two larger lesions. The maximum number of lesions injected s 3.
The total dose is given regardless the total number and size of the lesions. Dose escalation
procedure is as described in Example 1, and MTE/MFD is designated as Dose Level Stage 1,
which is used at the beginning of Stage 2.

{0406} Stage 2 of Phase 115 a dose escalation of intratumoral injection of a CTL A~4 inhibitor
{such as an anti-CTLA-4 mAb or blocker, e.g., Iptlimumab) in combination of CG0070 and the
mtratumoral CpG pre-treatment at Dose Level Stage 1. Cohorts (e.g., three to six) of patients
receive weekly intratumoral CpG (e.g., Cp( 7909) pre-treatment followed by intratumoral
injection of a fixed dose of CGOOT0 (e.g., with DDM) in combination with the CTLA-4 inhibitor
{e.g., Ipitlimumab} at one of the following three dose levels: 6 mg, 12 mg, or 18 mg, for six
weeks. For each administration, CG0070 s first injected intratumorally according to the
injection volume per lesion as defined in Stage 1. Immediately atter each CGO070 injection, the
CTLA-4 inhibitor is administered. The total volume at each dose level, and the maximum
injection volumes based on lesion sizes for more than two injected lesions are listed in Table 2.
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
inhtbitor i1s administered subcutaneously around the injected lesion(s). In case lesions completely
resolved prior to the last planned treatment, both CGO070 and the CTLA-4 inlubitor {e.g,,
Ipiimumab) can be administered to a previously un-injected lesion. If all lesions are resolved
betore the end of the treatment course, the CTLA-4 inhibitor {e.g., Ipilimumab) alone can be
injected in the subcutaneous area at or around the former lesion. Dose escalation procedure is as
described in Example 1, and MTD/MFD is designated as Dose Level Stage 2, which is used at
the beginning of Stage 3.

{0407} Stage 3 of Phase I is a dose escalation of intratumoral injection of an OX40 agonist
{(such as an OX40 agorstic antibody, e.g., MEDI-6469) in combination with the CTLA-4
inhibitor (such as an anti-CTLA-4 mAb or blocker, e g, Ipilimumab) CGO070, and the
intratumoral CpG (e.g., CpG 7909) pre-treatment at Dose Level Stage 2. Cohorts {e.g., three to
six) of patients receive weekly intratumoral CpG pre-treatment followed by tntratumoral
injection of a fixed dose of CGO070 (e.g., with DDM) and the CTLA-4 inhibitor (e.g.,
Ipilimumab} in combination with the OX40 agonist (e.g., MEDI-6469) at one of the following
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three dose levels: 6 mg, 12 mg, or 18 mg, for six weeks. For each administration, CGO070 and
the CTLA-4 inhibitor {e.g., Ipilimumab) at Dose Level Stage 2 are adjusted to 2 mL and injected
intratumorally according to the injection volumes per lesion as defined in Table 1. Immediately
after each CGOO70/CTLA-4 inhibitor injection, the 0X40 agonist (e.g., MEDI-6469} is
administered. The total volume at each dose level, and the maxamum injection volumes based
on lesion sizes for more than two injected lesions are listed in Table 2. The maximum number of
injected lesions 1s 3, and the total dose of the OX40 agomst (e g, MEDI-6469) 1s given
regardless the total number and size of the lesions. Any remaining volume of 0X40 agonist
{e.g., MEDI-6469) 15 administered subcutaneously around the injected lesionds). In case lesions
completely resolved prior to the last planned treatment, CGO070, the CTLA-4 inhibitor {e.g,,
Ipthimumab} and OX40 agonist (e.g., MEDI-6469) can be adnunistered to a previously un-
injected lesion. If all lesions are resolved before the end of the treatment course, the 0X40
agonist {e.g., MEDI-6469) alone can be injected in the subcutaneous area at or around the
former lesion. Dose escalation procedure is as described 1o Exarople 1, and MTD/MFD 1
designated as the study dose, which is used in Phase IL

[0408] For Phase II of the study, the cohort of patients first receive a once weekly
intratumoral CpG pre-treatment followed by intratumoral injection of the three-component
combination of CGO070 {e.g., with DDM), the CTLA-4 inhibitor {(e.g., Ipilimumab), and the
0OX-40 agonist {e.g., MEDI-6469) at the study dose determined in Stage 3 of Phase [ for four
weeks, followed by intratumoral injections of the three-component combination once every 2
weeks for four times. Afterwards, a monthly intratumoral injection of the three-component
combination is administered for maintenance treatment 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 Phase I (e.g., stage 1, 2
or 3) can be enrolied in the Phase I study as long as there is a rest period of at least four weeks
from the last dose. For each administration, GCO070 is first injected to the lesions, followed by
the CTLA-4 inhibitor (e.g., Ipthimumab) and the OX-40 agorust {(e.g., MEDI-6469). The largest
injectable tumor (as determined by P1} is the first tumor to be injected, and the injection volume
and dose are according to Table 3 and Table 4. Any remaining volumes of the drugs are injected
into the next largest injectable tumor (as determined by P1), and the injection volume and dose
are according to Table 3 and Table 4. This procedure is repeated for the additional remaining
volumes, until the entire total volumes and doses as determined in phase [ are igjected. CGOOT70
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injection is omitted at a particular injection site when lesion at the site is no longer viable.
However, the CTLA-4 inhibitor and the OX-40 agonist {e.g., MEDI-6469) injections are
administered until the end of the treatment course into the same sites, even when a lesion
disappears. Each patient receives a minimum of 8 injections of the CTLA-4 inhibitor and the
0X-40 agonst (e.g., MEDI-6469).

10409] There are two primary cutcome measures for this study: (1) safety and tolerability;
and (2) etficacy. Safety and tolerability are evaluated from the beginning of each stage until 3
months following enroliment of the last subject in each stage or Phase II. Stage 1 determines the
safety and tolerability of CGO070 (e.g., with DDM) with the intratumoral CpG pre-treatment as
assessed by incidence of dose-limiting toxicities {BLT) in patients with refractory solid or
tymphatic tumors. Stage 2 determines the safety and tolerability of the CTL A-4 inhibitor (such
as anti~-CTLA-4 mAb or blocker, e g, Iptlimumab) in combination with CGO070 with the
mtratumoral CpG pre-treatment as assessed by incidence of dose-limiting toxicities (DLT) in
patients with refractory sohd or lymphatic tumors. Stage 3 and Phase II studies determine the
safety and tolerability of the OX40 agonist {(agonistic anti- OX40 antibody, e.g., MEDI-6469} in
combination with CG0070 and the CTLA-4 inhibitor with the intratumoral CpG pre-treatment as
assessed by incidence of dose-limiting toxicities {DLT} in patients with refractory solid or
lymphatic tumors. Efficacy is evaluated from the beginning of each stage or Phase I until 24
months following enroliment of the last subject at each stage or Phase Il Efficacy is assessed by
confirmed objective response rate (ORR) of the treatment with CGO070 (e.g., with DDM) with
the intratumoral CpG pre-treatment in Stage 1, with the combination of CG0070 and the CTLA-
4 inhibitor (such as anti-CTLA-4 mAb or blocker, e g, Imlimumab) with the intratumoral CpG
pre-treatment in Stage 2, with the combination of CG0070, the CTLA-4 inhibitor and the OX40
agonist (such as agonistic anti-OX40 antibody, e.g., MEDI-6469) with the intratumoral CpG
pre-treatment tn Stage 3 and n Phase I in patients with injectable refractory solid or lymphatic
tumors.

{0410} The secondary outcome measures of this study are as follows. Safety secondary
outcomes are assessed from the beginning of each stage until 24 months folowing enrollment of
the last subject at each stage or Phase 11 For all three stages and Phase 11, safety secondary
ocutcome measures include incidence of all Adverse Events (AEs), grade 3 or greater AEs, events
requiring discontinuation of study drug(s), local effects on tumor, clinically significant
laboratory changes and clinically significant changes in vital signs. The efficacy secondary
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outcomes are assessed from the beginning of each stage or Phase I unti] 24 months following
enrollment of the last subject at each stage or Phase II. For all three stages and Phase I, efficacy
secondary outcome measures include Best Overall Respounse Rate (BOR), Disease Control Rate
{DCR), Durable Response Rate {(DRR), Duration of Response (DOR), Time to Response (TTR},
Progression Free Survival (PFS), Overall Survival Rate (O8), 1 year and 2 year Survival Rate.
i0411] Eligibility of patients of both genders for the study is determined based on the
following mclusion 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, 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; (3) Patients rust have measurable lesions that are evaluable by the RECIST method,;
{4) The tumor mass to be treated must be adequate for injections (i.e., more than 2 cm away
from major vascular structures) and measurement by RECIST; (5) Patients must be > 18 years of
age; (0) Patients must have a life expectancy of > 12 weeks; (7) Patients must have an Eastern
Cooperative Oncology Group (ECOG) performance status of 0, 1, or 2; (&) Patients must have
adequate hepatic function, as defined as: Total bilirubin levels < 1.5 x upper limit of normal
(ULN}); and AST/ALT levels <2 5 x ULN, or <5 x ULN if liver metastases are present; (9)
Patients moust have adequate renal function as defined as serum creatinine < 1.5 x ULN or
creatinine clearance {(calculated) > 60 mL/min/1.73m’ for patients with creatinine > 1.5 x ULN;
{10} Patients must have adequate bone marrow function, as defined as: Absolute neutrophil
count > 1,200/ul.; and Platelet count > 80,000/uk; (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 one week prior to start of treatment; and (14) Patients must
be able to understand and willing to sign a written informed consent document.

[0412] The following patients are excluded from the study: (1) Patients recetving
chemotherapy, immunotherapy or radiotherapy within 4 weeks prior to screening, or adverse
events > Grade 1, except alopecia, resulting from agents administered more than 4 weeks prior
to screening; (2) Patients with a history of signtficant tumor bleeding, or coagulation or bleeding
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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; (3) Patients with Grade > 1 pre-existing neurologic abnormalities (CTCAE
version 4.0); (4} Patients who have been hospitalized for emergent conditions requiring inpatient
evaluation, treatment or procedure during the 30 days prior to entry on study. In addition,
emergent conditions requiring inpatient evaluation, treatment or procedure mwust have resolved
or be medically stable and not severe for 30 days prior to entry on study; (5) Patients with
chinically evident Human Immunodeficiency Virus (HIV), Hepatitis B Virus (HBV), Hepatitis C
virus {HCV), or Epstein-Barr virus (EBV) infection. Patients are tested for HIV during pre-
treatment screening; (0) Patients receiving steroids or immunosuppressive agents, e.g., for
rheumatoid arthritis; (7) Patients who have concurrent use of any other investigational agents;
{8) Patients with presence or history of central nervous system metastasis; (9} Pregnant or
breastfeeding women or women desiring to become pregnant within the timeframe of the
study;(10) Patients with uncontrolied inter-current illness including, but not himited to, ongoing
or active infection, symptomatic congestive heart failure, unstable angina pectoris, cardiac
arrhythmia, or psychiatric illness/social situations that would limit compliance with study

requirements.

Example 9: fn vivo study of intratumoral administration of Ar20-1604 in combination with
anti-CTLA-4 antibody and/or anti-PD-1L1 antibedy in squamous cell Jung carcinoma
mouse allograft model

10413} This example describes an in vive study of efficacy of oncolytic adenovirus Ar20-
1004, administered alone or in combination with anti-CTLA-4 antibody 9H10 and/or anti-PD-
L1 antibody WBP315 in the KLN 205 murine squarsous cell lung carcinoma mouse allograft
model. Efficacy was assessed by monitoring tumor growth and metastasis. Ar20-1004 s a
conditionally replicating oncolytic adenovirus having the same construct as CGO070 except for
expressing mouse GM-CSF (CG0070 expresses buman GM-CSF). Due to the presence of the
tumor-selective E2F-1 promoter, Ar20-1004 selectively replicates in and selectively kills tumor
cells with Rb-pathway defects. The cell death event and expressed GM-CSF can stimulate
immune responses against distant uninfected metastases. Ar20-1004 has been described in

US2008/0118470, which is incorporated herein by reference.
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Materials and methods

[0414]  Ar20-1004 (1.2 x 102 vp/mL) and anti-PD-L1 (WBP315) (5.6 mg/mL) were

prepared at Cold Genesys Inc. and stored at -80 °C prior to sue. Anti-CTLA~4 SHI0 and
Hamster Polyclonal IgG, supplied as 6.15 mg/mL and 9.55 mg/mL stock solutions, respectively,
were purchased from BioX cell (West Lebanon, NH). All dosing solutions were prepared freshly
each day and solutions were combined for an entire group of animals prior to dosing. Anti-PD-
L1 (WBP315), anti-CTLA-4 9HI10, and hamster 1g isotype were each diluted in PBS to yield
dosing solutions at 1| mg/mL.

{0415] KLN 205 tumor cells were inoculated in the right and left flanks of fomale DBA/2
mice. Tumors on the left side were implanted four days afier the right side was implanted.
Treatment began on Day (D) 1 in eight groups of mice (n = 10} with established subcutaneous
KLN 205 tumors, when tumors in the right flank reached a group mean volume of 99 =102 mny’.
All agents were administered intratumorally on D1, D4, D7, and D10 to the right flank tumors.
Ar20-1004 was adrinistered at 1 x 10" pfu/animal. Anti-CTLA-4, hamster polyclonal IgG, and
anti-PD-L1 were each administered at 20 pg/animal. Control animals were untreated. Animal
groups and dosing schemes are summarized in FIG. 2.

{0416] Tumors were measured on both flanks twice per week. The study endpoint was
defined as a mean tumor volume of 1000 mm’ in the right flank of the control group or 35 days,
whichever came first. The study ended on D23 when the control group reached tumor volume
endpoint. Treatment outcome was based on percent tumor growth inhibition (%TGI), defined as
the percent difference between the median tumor volumes (MTVs) of treated and control mice
on D19 (total sum of bilateral tumors volumes). The results were analyzed using the Mann-
Whitney U test, and were deemed statistically significant at P <0.05.

10417} Results were also analyzed by counting the lung metastatic foci on D23, the last day
of the study. Animals were sacrificed at endpoint using isoflurane anesthesia and necropsies
were performed to identify metastases. Total counts were obtained by adding the number of foci
counted in the superior, middle, inferior, and post-caval lobes of the right lung to the number of
foci counted in the left lung. Percent inhibition was defined as the difference between the
number of metastatic foci of the designated control group and the number of metastatic foci of
the drug-treated group, expressed as a percentage of the number of metastatic foci of the
designated control.

% Inhibition = [ 1-{(#Foci drug-treated/#Foct control}} x 100,
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Results were analyzed using the Kruskal-Wallis test and were deemed statistically significant at
P < 0.05. Treatment tolerability was assessed by body weight (BW) measurements and frequent
observation for clinical signs of treatment-related (TR) side effects.

Results

{0418} This study characterized the antitursor responses induced by Ar20-1004 in the KLN
205 murine squamous cell lung carcinoma allograft model. Responses were also evaluated when
Ar20-1004 was adnmunistered in combination with anti-CTLA-4 and/or anti-PD-L1. Tumors were
measured twice per week through D23, and TGI analysis was performed on D19, Lung
metastatic foct were counted on D23, All treatments were well-tolerated.

10419] Ar20-1004, anti-CTLA-4 and anti-PD-L1 alone or in combination showed no
significant tumor growth inhibition when administered intratumorally in the KELN 205 murine
squamous cell fung carcinoma model in fermale BDBA/2Z mice (FIG. 4). Ar20-1004, antiCTLA-4
and anti-PD-L 1 monotherapies inhibited metastasis by 71%, 60% and 66% respectively, but
these outcomes were not statistically significant compared to the untreated group. Similarly,
Ar20-1004 in combination with anti-CTLA-4, or the dual therapy of anti-CTLA-4 and antiPD-
L1 (without Ar20-1004) inhibited metastasis by 69% and 74% respectively, which were not
statistically significant.

{0420} Notably, combination therapy including Ar20-1004 and anti-PD-L1 resulted in a
significant 84% inhibition in metastases count, and the triple combination therapy inchiding
Ar20-1004, anti-PD-L1, and anti-CTLA-4 resulted in a significant 94% inhibition of metastasis

foct (FIG. 3).

Example 10: In vivo study of intratamoral adminisiration of Ar20-1004 in combination
with intratumoral anti-CTLA-4 SH10 and/or lecal irradiation in 471 syngeneic mouse
model.

10421} This example describes an in vivo study that evaluates the anti-tumor iromune
responses induced by Ar20-1004 alone or in combination with CTL A-4-blockade and/or
irradiation at the primary tumor site, as well as the treatment impact on metastasis in 471
syngeneic mouse model.

10422} 4T1 18 a Rb-pathway defective mouse breast cancer cell line. As a preliminary step,
the antitumor effect of Ar20-1004, a human adenovirus (AdS) derivative, with mouse specific

GM-CSF sequence, is assessed by 471 cell viability and toxicity (7.e., GM-CSF production)
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assays. As a positive control, LNCap clone FGC (ATCC™ CRL-1740™) huran cell line is used
in the same in vifro assays. Triplicate wells of cancer cells are infected with Ar20-1004 at MOI
of 10, 100, and 1000 respectively for 24 hours. Cell viability 15 assessed via MTT assay at 24

=y
7
i

hour, 72 hours, and 120 hours post infection. Cell supernatants are collected at 24 hours,

o

hours and 120 hours post infection, and tested for total GM-CSF protein by ELISA.

10423] In the i vivo study, 8-12-week old female BALB/c mice are each injected with 10°
4T1 tumor cells orthotopically in the 4™ inguinal mammary fat pad. A pair match is performed
when tumors reach an average size of 50 - 100 mm?®, and mice are randomized into treatment
groups as shown in Table 1 to begin treatment. The dosing scheme is as shown in FIG. 5.
Irradiation is given at S Gy, 1 day before administering the 1% dose of Ar20-1004 (treatment
regimen 1) and optionally anti-CTLA-4 antibody 9H10 (BioXell) or Syrian Hamster 1gG2
isotype control (BioXell, treatment regimen 2). The mice are treated 4 times at a 3-day interval
with treatment regimens 1 and 2 as listed in Table 6. Each time, all agents are combined into one

syringe for a single dose intratumoral administration. The total dose volume is no more than 50

ul/dose/mouse.
Table 6.
Treatment regimen 2
Treatment reginen | Anti-CTLA-4 (ITyor  [Treatment regimen 3
Group N Ar20-1004 (IT) Syrian Hamster IgG2  {Irradiation at the
1x10" pfu/dose {(isotype control, IT) primary tumor sites
30 ug/dose/anmal
. Look-See ) ) )
Group
2 10 - - -
3 10 normal saline Syrian Hamster 1gG2 -
4 10 + Syrian Hamster 1gG2 -
5 10 normal saline Anti-CTLA-4 ~
6 10 + Anti-CTLA-4 ~
7 10 - - +
g 10 normal saline Syrian Hamster 1gG2 +
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9 10 + Syrian Hamster IgG2 +
10 10 normal saline Anti-CTLA-4 +
1§ 10 + Anti-CTLA-4 +

[3424] The study has two major endpoiuts: (1) Tumor growth inhibition (TGI); and (2)
metastasis count. Animals are also checked for any effects of treatments on normal behavior
such as mobility, visual estimation of food and water consumption, body weight gain/loss (body
weights are measured at the working day in the first week and then twice weekly after
randomization), eye/hair matting and any other abnormal effect. Any adverse reactions or death
are reported.

{0425] To monitor tumor growth, the volumes of the primary tumors are measured using a
caliper. Individual animals with a single cbservation of > than 30% body weight loss or three
consecutive measurements of >25% body weight loss are euthanized. Any group with a mean
body weight loss of >20 % or >10% mortality is stopped dosing, but the group is not euthanized
and recovery is allowed. Within a group with >20% weight loss, individuals hitting the
mdividual body weight loss endpoint are euthanized. I the group treatment related body weight
loss is recovered to within 10% of the original weights, dosing may resume at a lower dose or
less frequent dosing schedule.

{0426] To determine the metastasis count, 2-3 animals from the Look See group are
euthanized every two days beginning on Day 12, Lungs of the animals are removed from each
mouse with minimal bronchus, and tumor foci on the surface of the lung are stained using India
Ink and counted. When 50-100 metastasis foci per lung set are observed in the Look See group,
the metastasis count endpoint is reached, and all mice are euthanized and their lung metastasis
foct are counted. %TGl is also calculated based on tumor volume measurements taken on the
fast day of the study when all animals are assessed for metastasis. Gross necropsy is also
performed on all animals at termination to identify any metastasis by India ink staining at the

injection site, regional lymph nodes, lungs, iver, kidneys, spleen and brain.

EXEMPLARY EMBODIMENTS
{0427} Embodiment 1. 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
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an effective amount of an infectious agent; and b) locally administering to the site of the tumor
an effective amount of an immunomodulator.

{0428] Embodiment 2. In some further embodiments of embodiment 1, the infectious agent
is & Virus.

{0429] Embodiment 3. In some further embodiments of embodiment 2, the virus is selected
from the group consisting of adenovirus, herpes simplex virus, vaccinia virus, nlumps virus,
newcastle disease virus, polio virus, measles virus, Seneca valley virus, coxsackie virus, reo
virus, vesicular stomatitis virus, maraba and rhabdovirus, and parvovirus.

{0430} Embodiment 4. In some further emnbodiments of embodiment 2 or embodiment 3, the
virus is a non-oncolytic virus,

{0431} Embodiment 5. In some further embodiments of embodiment 2 or embodiment 3, the
virus is an oncolytic virus.

{0432} Embodiment 6. In some further embodiments of embodiment 5, the oncolytic virus is
an oncolytic adenovirus.

10433] Embodiment 7. In some further embodiments of embodiment 5 or embodiment 6, the
oncolytic virus preferentially replicates in a cancer cell.

{0434] Embodiment & In some further embodiments of embodiment 7, the oncolytic virus
comprises a viral vector comprising a tumor cell-specitic promoter operably linked to a viral
gene essential for replication of the virus.

{0435] Embodiment 9. In some further embodiments of embodiment §, the tumor-specific
promoter is an E2F-1 promoter.

{0436} Embodiment 10. In some further embodiments of embodiment 9, the tumor-specific
promoter is a human E2F-1 promoter.

{0437] Embodiment 11 In some further embodiments of embodiment 9 or embodiment 10,
the E2F-1 promoter comprises the nuclectide sequence set forth in SEQ 1D NO: 1

{0438] Embodiment 12. In some further embodiments of any one of embodiments 8-11, the
viral gene essential for replication of the virus is selected from the group consisting of E1A,
E1B, and E4.

[0439] Embodiment 13, In some further embodiments of embodiment 1, the infectious agent

is a bacterium.
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{0440} Embodiment 14, In some further embodiments of embodiment 13, the bacterium 18
Bacillus Calmette-Guerin (BCG), Mycobacterial cell wall-DNA complex (“MCNA™)}, or Listeria
monocytogene.
{0441] Embodiment 15. In some further embodiments of any one of embodiments 1-14, the
infectious agent 13 administered directly into the tumor.
10442] Embodiment 16. In some further embodiments of any one of embodiments 1-14, the
infectious agent is administered to the tissue having the tumor.
{0443] Embodiment 17. In some further embodiments of any one of embodiments 1-16, the
immunomodulator is administered directly into the tumor.
0444} Embodiment 18, In some further embodiments of any one of embodiments 1-16, the
immunomodulator 15 administered to the tissue having the tumor.
{0445] Embodiment 19. In some further embodiments of any one of embodiments 1-18, the
infectious agent and the immunomodulator are administered sequentially.
[{0446] Embodiment 20. In some further embodiments of embodiment 19, the infectious
agent is administered prior to the administration of the immunomodulator.
{0447] Embodiment 21, In some further embodiments of embodiment 19, the infectious
agent is administered after the administration of the immunomodulator.
{0448] Embodiment 22. In some further embodiments of any one of embodiments 1-18, the
infectious agent and the immunomodulator are administered simultaneously.
[0449] Embodiment 23 In some further embodiments of embodiment 22, the infectious
agent and the imnmunomodulator are administered in the same composition.
{0450] Embodiment 24. In some further embodiments of any one of embodiments 1-23, the
immunomodulator is a modulator of an immune checkpoint molecule selected from the group
consisting of CTLA-4, PD-1, PD-L1, PD-L2Z, TIM3, B7-H3, B7-H4, LAG-3, KIR, and ligands
thereof.
{0451] Embodiment 25. In some further embodiments of embodiment 24, the
immunomodulator is an inhibitor of CTLA-4.
18452] Embodiment 26. In some further embodiments of embodiment 25, the inhibitor of
CTLA-4 15 an anti-CTLA-4 antibody.
{¢453] Embodiment 27 In some further embodiments of embodiment 26, the anti-CTLA-4
antibody is selected trom the group consisting of Ipillimumab, Tremilimumab, and a single chain
anti-CTLA-4 antibody.
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[0454] Embodiment 28. In some further embodiments of embodiment 27, the anti-CTLA-4
antibody is Iptlimumab.

{0455] Embodiment 29, In some further embodiments of embodiment 25, the inhibitor of
CTLA-4 1s an engineered lipocalin protein specifically recognizing CTLA-4.

{0456] Embodiment 30. In some further embodiments of embodiment 29, the engineered
lipocalin protein is an anticalin molecule that specifically binds to CTLA-4.

[0457] Embodiment 31, In some further embodiments of any one of embodiments 1-23, the
immunomeodulator is an immune-stimulating agent.

{0458} Embodiment 32. In some further embodiments of embodiment 31, the immune-
stimulating agent s an activator of OX40, 4-1BB or 340,

{0459] Embodiment 33 In some further embodiments of embodiment 32, the immune-
stimmulating agent is a stimulating agent of CD40.

{0460] Embodiment 34. In some further embodiments of embodiment 33, the
immunomodulator is an agonist antibody of CD40.

10461} Embodiment 35, In some further embodiments of any one of embodiments 1-34, the
method further comprises locally admunistering to the site of the tumor an immune-related
molecule.

{0462} Embodiment 36. In some further embodiments of embodiment 35, the immune-
related molecule is selected from the group consisting of GM-CSF, 1L.-2) IL-12, interferon,
CCL4, CCL19, CCL21, CXCL13, TLR1, TLR2, TLR3, TLR4, TLRS, TLR6, TLR7, TLRS,
TLR9, TLR10, RIG-I, MDAS, LGP2, and LTap.

10463] Embodiment 37, In some further embodiments of embodiment 35, the immune-
related molecule 1s selected from the group consisting of STING activators, PRRago, TLR
stimulators, and RLR stimulators.

{0464] Embodiment 38. In some further embodiments of any one of embodiments 35-37, the
immune-related molecule is administered separately from the infecticus agent.

0465] Embodiment 39, In some further embodiments of embodiment 35 or claim 36, the
immune-related molecule is expressed by the infectious agent, wherein the infectious agent
comprises a nucleic acid encoding the immune-related molecule.

{0466] Embodiment 40. In some further embodiments of embodiment 39, the infectious
agent is a virus comprising a viral vector, and wherein the viral vector comprises the nucleic acid
encoding the immune-related molecule,
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{0467} Embodiment 41, In some further embodiments of embodiment 40, the nucleic acid
encoding the immune-related molecule is operably linked to a viral promoter.

{0468] Embodiment 42, In some further embodiments of embodiment 41, the virus is an
adenovirus, and the viral promoter is an E3 promoter.

{0469] Embodiment 43, In some further embodiments of any one of ermnbodiments 1-42, the
infectious agent is an adenovirus serotype 5, 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 human GM-CSF.

{0470} Embodiment 44. In some further embodiments of embodiment 43, the infectious
agent is CGO0OT0.

{0471} Embodiment 45 In some further embodiments of any one of embodiments 1-44, the
method further comprises locally administering to the site of the tumor a pretreatment
composition prior to the administration of the infectious agent.

{0472] Embodiment 46. In some further embodiments of embodiment 45, the pretreatment
composition comprises a transduction enhancing agent.

{0473 Embodiment 47 In sore further embodiments of embodiment 46, the transduction
enhancing agent is N-Dodecyl-B-D-maltoside (DDM).

{0474} Embodiment 48. In some further embodiments of any one of embodiments 1-47, the
individual is subject to a prior therapy prior to the administration of the infectious agent and the
immunomodulator.

{0475] Embodiment 49. In some further embodiments of embodiment 48, the prior therapy
is radiation therapy.

{0476} Embodiment 50. In some further embodiments of embodiment 49, the prior therapy
comprises administration of a therapeutic agent.

{0477} Embodiment 51. In some further embodiments of embodiment 50, the therapeutic
agent is an agent that increases the level of cytokines involved an immunogenic pathway.
{0478} Embodiment 52, In some further embodiments of embodiment S0, the therapeutic
agent is an agent that causes dysfunction or damage to a structural component of a tumor.
{0479] Embodiment 53 In some further embodiments of embodiment 52, the therapeutic
agent 1s selected from the group consisting of an anti-VEGF antibody, a hyaluronidase, CCL21,

and N-dodecyl-B-maltoside.
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{0480] Embodiment 54, In some further embodiments of any one of embodiments 48-33, the
prior therapy is provided at a dose that is insufficient to eradicate the tumor cells.

{0481} Embodiment 55 In some further embodiments of any one of embodiments 1-54, the
method further comprises locally administering to the site of the tumor an effective amount of
inactivated tumor cells.

10482] Embodiment 56. In some further embodiments of embodiment 55, the inactivated
tumor cells are autologous.

{0483] Embodiment 57. In some further embodiments of embodiment 55, the inactivated
tumor cells are allogenic.

0484} Embodiment 58, In some further embodiments of embodiment 55, the inactivated
tumor cells are from a tumor cell line.

{0485] Embodiment 59. In some further embodiments of any one of embodiments 55-58, the
mactivated tumor cells are inactivated by irradiation.

{0486] Embodiment 60. In some further embodiments of any one of embodiments 55-39, the
infectious agent and the inactivated tumor cells are administered simultanecusly.

{0487] Embodiment 61, In some further embodiments of embodiment 60, the infectious
agent and the inactivated tumor cells are administered as a single composition.

{0488} Embodiment 62. In some further embodiments of embodiment 60 or embodiment 61,
the infectious agent and the inactivated tumor cells are admixed immediately prior to the
administration,

{0489] Embodiment 63. In some further embodiments of any one of embodiments 1-62, the
solid or lymphatic tumor is bladder cancer.

{0496} Embodiment 64. In some further embodiments of embodiment 63, the infectious
agent is administered intravesically.

{0491} Hmbodiment 65, In some further embodiments of embodiment 63 or embodiment 64,
the immunomodulator is administered intravesically.

{0492] Embodiment 66. In some further embodiments of any one of embodiments 63-65, the
bladder cancer is muscle invasive bladder cancer.

[0493] Embodiment 67 In some further embodiments of any one of embodiments 63-65, the
bladder cancer is non-muscle invasive bladder cancer.

{0494] Embodiment 68. In some further embodiments of any one of embodiments 1-67, the
infectious agent 18 administered weekly.
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[{0495] Embodiment 69. In some further embodiments of any one of ermnbodiments 1-68, the
immunomodulator is administered weekly.
[0496] Embodiment 70, In some further embodiments of any one of embodiments 1-69, the
individual has high expression of one or more biomarkers selected from PD-1, PD-L1, and PD-
1.2 in the tumor.
18497} Embodiment 71. In some further embodiments of any one of embodiments 1-70, the
individual has high expression of one or more biomarkers selected from CDR0, CDR3, CDRG,
and HLA-Class 11 antigens in tumor-derived mature dendritic cells.
{0498] Embodiment 72. In some further embodiments of any one of embodiments 1-71, the
individual has high expression of one or more biomarkers selected from the group consisting of
CXCL9, CXCL10, CXCL11, CCR7, CCLS, CCL8, SOD2, MT2A, OASL, GBP1, HES4, MTIB,
MTIE, MTIG, MTIH, GADD4SA, LAMP3 and miR-155.
{0499] Embodiment 73. In some further embodiments of any one of embodiments 1-72, the
mdividual 1s a human individual,
1830¢] Embodiment 74. In some embodiments, there is provided a kit for treating a solid or
tymphatic turmnor in an individual, comprising: a) an infectious agent, b} an immunomodulator,
and c} a device for locally administering the infectious agent or immunomodulator to a site of
fUmor.
18301] Embodiment 75, In some further embodiments of embodiment 74, the infectious
agent 18 a virus.
{6502] Embodiment 76. In some further embodiments of embodiment 75, the virus is an
oncolytic adenovirus preferentially replicates in a cancer cell.
{0503] Embodiment 77, In some further embodiments of embodiment 75, the virus is a non-
oncolytic virus.
{0504] Embodiment 78, In some further embodiments of any one of embodiments 74-77, the
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.
[0505] Embodiment 79, In some further embodiments of embodiment 78, the
immunomodulator is an inhibitor of CTLA-4.
{0506] Embodiment 80. In some further embodiments of embodiment 79, the inhibitor of
CTLA-4 15 an anti-CTLA-4 antibody.
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[6567] Embodiment 81. In some further embodiments of embodiment 80, the anti-CTLA-4
antibody is Iptlimumab.

{05038] Embodiment 82, In sorme further embodiments of embodiment 79, the inhibitor of
CTLA-4 1s an engineered lipocalin protein specifically recognizing CTLA-4.

[0509] Embodiment 83, In some further embodiments of embodiment 82, the engineered
lipocalin protein is an anticalin molecule that specifically binds to CTLA-4.

[05190] Embodiment 84 In some further embodiments of any one of embodiments 74-83, the
immunomeodulator is an immune-stimulating agent.

{0511} Embodiment 85. In some further embodiments of embodiment 84, the immune-
stimulating agent s an activator of OX40, 4-1BB or 340,

{0512} Embodiment 86. In some further embodiments of embodiment 85, the immune-
stimmulating agent is an agonist of CD40.

{0513] Embodiment 87. In some further embodiments of embodiment 86, the
immunomodulator is an agonist antibody of CD40.

18514] Embodiment 88. In some further embodiments of any one of embodiments 74-87, the
infectious agent comprises a nucleic acid encoding an immune-related molecule.

{6515] Embodiment §9. In some further embodiments of embodiment 88, the immune-
related molecule 1s selected from the group consisting of GM-CSF, 1L-2, IL12, interferon,
CCL4, CCL19, CCL2T, CXCL13, TLRE, TLR2, TLR3, TLR4, TLRS, TLRS, TLR7, TLRE,
TLRY, TLR10, RIG-I, MDAS, LGP2, and LTaf.

{0516} Embodiment 90, In some further embodiments of embodiment 88 or embodiment 89,
the infectious agent is a virus comprising a viral vector, and wherein the viral vector comprises
the nucleic acid encoding the immune-related molecule.

{6517] Embodiment 91. In some further embodiments of embodiment 90, the nucleic acid
encoding the immune-related molecule 1s operably linked to a viral promoter.

{051 8] Embodiment 92, In some further embodiments of embodiment 91, the virus is an
adenovirus, and the viral promoter is an E3 promoter.

[0519] Embodiment 93 In some further embodiments of any one of embodiments 74-92, the
infectious agent is an adenovirus serotype 5, 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 human GM-CSF.
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[0526] Embodiment 94, In some further embodiments of embodiment 93, the infectious
agent is CGO070.

{0521} Embodiment 95 In some further embodiments of any one of embodiments 74-94, the
kit further comprises a pretreatment composition comprising a transduction enhancing agent.
[6822] Embodiment 96, In some further embodiments of embodiment 95, the transduction
enhancing agent is N-Dodecyl--D-maltoside (DDM).

[0523] Embodiment 97 In some further embodiments of any one of embodiments 74-96, the
kit further comprises an immune-related molecule selected from the group consisting of GM-
CSF, IL-2, IL12, interferon, CCL4, CCL19, CCL21, CXCL13, TLR1, TLR2, TLR3, TLR4,
TLRS5, TLRS, TLR7, TLRS, TLRO, TLR10, RIG-L, MDAS, LGP2, LTap, STING activators,
PRRago, TLR stimulators, and RLR stimulators.

[0524] Embodiment 98. In some further embodiments of any one of embodiments 74-97, the
kit further comprises a phurality of inactivated tumor cells.

{0525] Embodiment 99 In some further embodiments of embodiment 98, the kit further
comprises instructions for admixing the infectious agent and the inactivated tumor cells prior to
the administration.

[0526] Embodiment 100, In some further embodiments of embodiment 98 or embodiment
99, the device for local administration is used for simultaneous administration of the plurality of
inactivated tumor cells and the infectious agent.

{6527] Embodiment 101, In some further embodiments of any one of embodiments 74-100,
the device for local admunistration 1s for administrating the infectious agent or the
immunomodulator directly into the tumor.

10528] Embodiment 102, In some further embodiments of any one of embodiments 74-101,
the device for local administration is for administering the infectious agent or the
immunomodulator to the tissue having the tumor.

{0529] Embodiment 103, In some embodiments, there is provided a pharmaceutical
composition comprising: a) an infectious agent, b} an immunomodulator, and ¢} a
pharmaceutically acceptable excipient suitable for locally administering the composition to a site
of tumor.

{0830} Embodiment 104, In some further embodiments of embodiment 103, the

pharmaceutically acceptable excipient is a polymer.
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{85831} Embodiment 105, In some further embodiments of embodiment 104, the polymer 1z a
hydrogel.

{0532] Embodiment 106, In some further embodiments of any one of embodiments 103-1035,
the infectious agent is a virus.

{85833] Embodiment 107, In some further embodiments of embodiment 106, the virus is an
oncolytic adenovirus preferentially replicates in a cancer cell.

{0534] Embodiment 108, In some further embodiments of embodiment 107, the virus is a
non-oncolytic virus.

{0835) Embodiment 109, In some further embodiments of any one of embodiments 103-108,
the 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

[0536] Embodiment 110, In some further embodiments of embodiment 109, the
immunomodulator is an inhibitor of CTLA-4.

{0537} Embodiment 111. In some further embodiments of embodiment 110, the inhibitor of
CTLA-4 15 an anti-CTLA-4 antibody.

{6538} Embodiment 112, In some further embodiments of embodiment 111, the anti-CTLA-
4 antibody 1s Iptlimumab.

{0539} Embodiment 113, In some further embodiments of embodiment 110, the inhibitor of
CTLA-4 1s an engineered lipocalin protein specifically recognizing CTLA-4,

{0540] Embodiment 114, In some further embodiments of embodiment 113, the engineered
lipocalin protein is an anticalin molecule that specifically binds to CTLA-4.

{0541} Embodiment 115, In some further embodiments of any one of embodiments 103-114,
the immunomodulator 1s an immune-stimulating agent.

{0542 Embodiment 116, In some further embodiments of embodiment 115, the immune-
stimulating agent is an activator of OX40, 4-1BB or CD40.

{0543] Embodiment 117, In some further embodiments of embodiment 116, the immune-
stimulating agent 1s a stimulating agent of CD40.

{0544] Embodiment 118, In some further embodiments of embodiment 117, the
immunomodulator 13 an agonist antibody of C140.

[0545) Embodiment 119, In some further embodiments of any one of embodiments 103-118,
the infectious agent comprises a nucleic acid encoding an immune-related molecule.

202



WO 2017/070110 PCT/US2016/057526

{0546] Embodiment 120, In some further embodiments of embodiment 119, the immune-
related molecule is an selected from the group consisting of GM-CSF, 1L-2, 1112, interferon,
CCL4, CCL19, CCL21, CXCL13, TLR1, TLR2, TLR3, TLR4, TLRS, TLR6, TLR7, TLRS,
TLR9, TLR10, RIG-I, MDAS, LGP2, and LTaf.

{0547} Embodiment 121, In some further embodiments of embodiment 119 or embodiment
120, the infectious agent is a virus comprising a viral vector, and the viral vector comprises the
nucleic acid encoding the immune-related molecule.

[0548] Embodiment 122, In some further embodiments of embodiment 121, the nucleic acid
encoding the immune-related molecule is operably linked to a viral promoter.

{0549] Embodiment 123, In some further embodiments of embodiment 122, the virus is an
adenovirus, and the viral promoter is an E3 promoter.

{0550) Embodiment 124, In some further embodiments of any one of embodiments 103-123,
the infectious agent is an adenovirus serotype 5, 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 human GM-CSF.

{0551] Embodiment 125, In some further embodiments of embodiment 124, the infectious
agent 15 CGOOT0.

{0552} Embodiment 126. In some further embodiments of any one of embodiments 103-125,
the pharmaceutical composition further comprises a pretreatment composition comprising a
transduction enhancing agent.

{B853] Embodiment 127, In some further embodiments of embodiment 126, the transduction
enhancing agent is N-Dodecyl--D-maltoside (DDM).

10554] Embodiment 128, In some further embodiments of any one of embodiments 103-127,
the pharmaceutical composition further comprises an immune-related molecule selected from
the group consisting of GM-CSF, IL-2, IL12, interferon, CCL4, CCL19, CCL21, CXCL13,
TLRI, TLRZ, TLR3, TLR4, TLRS, TLR6, TLR7, TLR3, TLRY, TLRIO, RIG-1, MDAS, LGP2,
LToaf, STING activators, PRRago, TLR stimulators, and RLR stimulators.

{0855) Embodiment 129, In some further embodiments of any one of embodiments 103-128,
the pharmaceutical composition further comprises a plurality of inactivated tumor cells.

18356] Embodiment 130. In some further embodiments of embodiment 129, the phlurality of

inactivated tumor cells 1s autologous.
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{6557} Embodiment 131, In some further embodirnents of embodiment 129, the plurality of

mactivated tumor cells is allogenic.
{05538] Embodiment 132, In some further embodiments of embodiment 129, the plurality of
inactivated tumeor cells is from a tumor cell line.

{0859] Embodiment 133, In some further embodiments of any one of embodiments 129-132,

the plurality of inactivated tumor cells 1s inactivated by irradiation.
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CLAIMS

What is claimed is:
I A method of treating a solid or lymphatic tumor in an individual, comprising: a) locally
admunistering to the site of the turnor an effective amount of an infectious agent; and b) locally

administering to the site of the tumor an effective amount of an immunomodulator.

2. The method of claim 1, wherein the infectious agent is a virus,

3. The method of claim 2, wherein the virus is an oncolytic virus.

4. The method of claim 3, wherein the ouncolytic virus is an oucolytic adenovirus.

5. The method of claim 3 or claim 4, wheretn the oncolytic virus preferentially replicates in

a cancer cell

6. The method of claim 5, 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.
7. The method of claim 6, wherein the tumor-specific promoter is an E2F-1 promoter.

8. The method of claim 6 or claim 7, wherein the viral gene essential for replication of the

virus 1s selected from the group consisting of E1A, E1B, and E4.
9. The method of claim 1, wherein the infectious agent is a bacterium.

10. The method of claim 9, wherein the bacterium is Bacillus Calmette-Guerin (BCG),

Mycobacterial cell wall-DNA complex (“MCNA”}, or Listeria monocytogene.

11 The method of any one of claims 1-10, the infectious agent is administered directly into
the turmor.
12, The method of any one of claims 1-10, the infectious agent s admunistered to the tissue

having the tumor.

13, The method of any one of claims 1-12, wherein the infectious agent and the

immunomodulator are administered sequentially.

14, The method of any one of claims 1-12, wherein the infectious agent and the

immunomodulator are administered simultaneously.
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1S, The method of any one of claims 1-14, wherein the immuunomodulator 15 a modulator of
an imnune 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

16. The method of claim 15, wherein the immunomodulator is an inhibitor of CTLA-4.
17. The method of any one of claims 1-14, wherein the immunomodulator is an immune-

stimulating agent.

I8.  The method of claim 17, wherein the immune-stimulating agent is an activator of OX40,

4-1BB or CD40.

19. The method of any one of claims 1-18, further comprising locally administering to the

site of the tumor an immune-related molecule.

20. The method of claim 19, wherein the immune-related molecule is selected from the
group consisting of GM-CSF, IL-2, IL-12, interferon, CCL4, CCL19, CCL21, CXCL13, TLRI,
TLR2, TLR3, TLR4, TLRS, TLR6, TLR7, TLRB, TLRY, TLR10, RIG-1, MDAS, LGP2, LTap,

STING activators, PRRago, TLR stimulators, and RLR stimulators.

21. The method of claim 19 or claim 20, wherein the immune-related molecule is
administered separately from the infectious agent.

22 The method of claim 19 or claim 20, wherein the immune-related molecule is expressed
by the infectious agent, wherein the infectious agent comprises a nucleic acid encoding the
immune-refated molecule.

23, The method of claim 22, wherein the infectious agent is a virus comprising a viral vector,
and wherein the viral vector comprises the nucleic acid encoding the immune-related molecule.
24, The method of claim 23, wherein the nucleic acid encoding the immune-related molecule
is operably linked to a viral promoter.

25. The method of claim 24, wherein the virus is an adenovirus, and the viral promoter is an
E3 promoter.

26.  The method of any one of claims 1-25, wherein the infectious agent is an adenovirus

serotype 5, wherein the endogenous Ela promoter and E3 19kD coding region of a native
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adenovirus is replaced by the human E2F-1 promoter and a nucleic acid encoding human GM-

CSE.

27. The method of claim 26, wherein the infectious agent 1s CGO070.
28, The method of any one of claims 1-27, further comprising locally administering to the

stte of the tumor a pretreatment composition prior to the administration of the infectious agent.

29. The method of any one of claims 1-28, wherein the individual 1s subject to a prior

therapy prior to the administration of the infectious agent and the immunomodulator.
30.  The method of claim 29, wherein the prior therapy is radiation therapy.

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

32, The method of claim 31, wherein the therapeutic agent is selected from the group
consisting of an anti-VEGF antibody, a hyaluronidase, CCL21, and N-dedecyl-B-maltoside.
33. The method of any one of claims 29-32, wherein the prior therapy is provided at a dose
that 1s insufficient to eradicate the tumor cells.

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

site of the tumor an effective amount of inactivaied tumor cells.

3S. The method of any one of claims 1-34, wherein the solid or lymphatic tumor is bladder
cancer.

36. The method of claim 35, wherein the infectious agent is administered intravesically.

37. The method of claim 35 or claim 36, wherein the immunomodulator is administered
intravesically.

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

or more biomarkers selected from PD-1, PD-L1, and PD-L2 in the tumor.

39, The method of any one of claims 1-38, wherein the individual has high expression of one
or more bromarkers selected from CD80, CDR3, CDR6, and HL A-Class [I antigens in tumor-
derived mature dendritic cells.

40, The method of any one of claims 1-39, wherein the individual has high expression of one

or more biomarkers selected from the group consisting of CXCLS, CXCL10, CXCL11, CCR7,
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CCLS, CCLR, 80D2, MT2A, OASL. GBPI, HES4, MTIB, MTIE, MTIG, MTIH, GADDA45A,
LAMP3 and miR-155.

41, A kit for treating a solid or lymphatic tumor in an individual, comprising: a) an infectious
agent, b} an immunomodulator, and ¢) a device for locally administering the infectious agent or
immunomodulator to a site of tumor.

42 A pharmaceutical composition comprising: a} an infectious agent, b} an
immunomodulator, and ¢) a pharmaceutically acceptable excipient suitable for locally

administering the composition to a site of tumor.
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