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Qucolytic Virotherapy and mmunotherapy

Technical Field

The present disclosure relates at least to the fields of cell biclogy, molecular biclogy, immunociogy,
virclogy, and medicine, including cancer therapy. in pariicular embodiments the disclosure relates
to combination freatments involving the use of oncolytic virctherapy and immunotherapy.

Background
Oncolvtic virotherapy for squamous cell carcinoma of the head and neck (HNSCC)

HNSCC is the sixth leading cancer by incidence worldwide. Treatment of locally advanced,
recurrent and metastatic HNSCC is often limited by an unfavorable efficacy to toxicity ratio and
median survival for patients with metastatic disease remains less than one year (Zandberg and
Strome, Oral Oncology (2014) 50: 627-632). Since HNSCC is a locoregional disease that presents
at or close {o the surface of the body, it is armenabile to initial intraturmoral injection of adenovirsl
vectors (Ads) to prompt a loco-regional and even a systemic anti-tumor immune response {Liu ef
al., Nature Clinical Practice Oncology (2007) 4. 101-117). Several clinical trials of conditionally-
replicating Ads (OncAds) or replication-deficient Ads encoding a therapeutic transgene have
demonstrated the safety and feasibility of Ad gene therapy for HNSCC, but failed to show
improved overall survival since intensive focal freatment, even when combined with
chemo/radiotherapy, did not prevent metastasis to distant sites (Liu ef &/, supra). OncAds are
generally administered intratumorally, and poorly re-target {0 metastasized tumors (Koksi ef a/.,
Molecular Therapy: The Jourmnal of the American Sociely of Gene Therapy (2015) 23:1641-1652).

OncAd with helper-dependent Ad {HBAd) expressing immunomeodulatory molecules

Adenoviral-based vectors {Ads) can infect a range of malignant cells and express high levels of
ylic antigens and immunogenic transgenes, making them attractive as agents for cancer gens
therapy (Cerullo ef al., Advances in Cancer Research (2012} 115, 265-

318). OncAds selectively replicate in cancer celis and are commonly used Ad-based vectors in
clinical trials for cancer gene therapy. However, OncAds have a limited coding capacity for
transgenes {(~1.5 kb). Helper-dependent Ads (HDAds) are devoid of viral coding sequences,
enabling a cargo capacity of up to 34 kb for insertion of multiple transgenes in a single vector
(Suzuki ef al., Human Gene Therapy (2010) 21; 120-128). Since HDAJ vecior DNA encodes
packaging signals, the OncAd replication machinery acts in frans to replicate and package both
OncAd and HDAd within infected tumor cells, leading to multiple cycles of production and release
of both the oncolytic virus and the transgenes encoded by the HDAd (combinatorial adenovirg
veciors: CAA-VEC, Farzad ef a/., Molecular Therapy - Oncobytics (2014) 1, 14008).

CAR T-cell therapy

SUBSTITUTE SHEET (RULE 26)



(8]

10

15

20

25

30

35

WO 2018/195427 PCT/US2018/028577

The use of T-celis as agents for cancear therapy has recently been facililated by the expression of
cancer cell antigen-directed chimeric antigen receptors {CARs; reviewed in Kershaw ef al., Nature
{2013) 13: 525-541). CAR-modified T-cells have shown promise for the treatment of hematological
malignancies (Garfall ef &/, The New England Journal of Medicine (2015} 373:1040-1047), but
have been less effective in treating solid tumors, which may in part be a consequence of the highly
immunosuppressive nature of the solid tumor microenvironment (Quail ef al., Nature Medicine
{2013) 19:1423-1437). Due io immunosuppressive mechanisms al tumor site CAR T-cells fail to
expand and persist long term despite the expression of one or two costimulatory endodomains.
The present disclosure provides a solution o a long-felt need for effective cancer therapies,
including combinatorial cancer therapies.

Brief Summary
in one aspedt, the present disclosure provides a method of treating a cancer, comprising
administering 1o a subject:

{iy an oncolytic virus;

{iiy a virus comprising nucleic acid encoding an immunomaodulatory factor; and

(iii} at least one cell comprising a chimeric antigen receptor (CAR) specific for a cancer cell
antigen.

Also provided is g combination of (i} an oncolytic virus, (iiy a virus comprising nucleic acid encoding
an immunomodulatory factor, and (il at least one cell comprising a chimeric antigen receptor
{CARY) specific for a cancer cell antigen, for use in a method of irealing a cancer.

Also provided is the use of (i) an oncolytic virus, (i) a virus comprising nucleic acid encoding an
immunomadulatory facior, and (i) at least one cell comprising a chimeric antigen receptor (CAR)
specific for a cancer cell anligen, in the manufacture of a2 medicament for use in 8 method of

treating a cancer.

Also provided is a mathod of treating a cancer, comprising administering 1o a subject:

(i} an oncolytic virus; and

{(iiy at ieast one cell comprising a chimeric antigen receptor (CAR) spacific for a cancer cell
antigen.

Also provided is a combination of (i} an oncolytic virus, and (i} at least one cell comprising a

chimeric antigen receptor (CAR) specific for a cancer cell antigen, for use in a method of treating a

cancer.
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Also provided is the use of (i) an oncolytic virus, and (i) at least one cell comprising a chimeric
antigen receptor (CAR) specific for a cancer cell antigen, in the manufaciure of a medicament for

use in a method of treating a cancer.

in some embodiments the cell comprising a CAR is specific for the oncolytic virus.

Also provided is a method of treating a cancer, comprising administering to a subject:
{i} an oncolytic virus; and

{iiy at least one immune cell specific for the oncolylic virus.

Also provided is g combination of (i) an ancolytic virus, and {ii) at least one immune cell specific for
the oncolvtic virus, for use in a method of treating a cancer.

Also provided is the use of (i) an oncolytic virus, and (i) at least one immune cell specific for the
oncolytic virus, in the manufacture of a2 medicament for use in a method of treating a cancer.

in some embodiments, the oncolytic virus 15 an oncolytic adenovirus (OncAd). In some
embodiments, the oncolytic virus is derived from adenovirus 5 {AdS). In some embodimentis, the
oncolytic virus encodes an E1A protein which displays reduced binding 1o Rb protein as compared
to E1A protein encoded by Ad5. In some embodiments, the oncolytic virus encodes an E1A
protein lacking the amino acid sequence LTCHEACK (SEQ ID NO:52). In some embodiments, the
oncolytic virus encodes an E1A protein comprising, or consisting of or consisting essentially of, the
amino acid sequence SEQ 1D NO:34. In some embodiments, the oncolyiic virus comprises nucleic
acid having one or more binding sites for one or more franscription factors. In some embodiments,
the oncolytic virus comprises nucleic acid having one or maore binding sites for STATH.

in some embodiments, the virus comprising nucleic acid encoding an immunomodulatory faclor is
a helper-dependent adenovirus (HDAd). In some embodiments, the immunomodulatory factor is
selected from: an agonist of an effecior immune response or antagonist of an immunoregulatory
response. In some embodiments, the virus comprising nucleic acid encoding an
immunomodulatory facior comprises nucleic acid encoding HL-12 and/or antagonist anti-PD-L1
aniibody. In some embodiments, the virus comprising nucleic acid encoeding an immunomodulatory
factor comprises nucleic acid encoding an enzyme capable of catalysing conversion of a non-toxic
factor to a cylotoxic form. in some embodiments, the enzyme is selected from: thymidine Kinase,
cytosine deaminase, nitroreductase, cytochrome P450, carboxypeptidase G2, purine nucleoside
phosphorylase, horseradish peroxidase and carboxylesterase. In some embodiments, the virus
comprising nucleic acid encoding an immunomodulatory factor comprises nucleic acid encoding a

thymidine kinase.
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in some embodiments, the at leasi one cell comprising a CAR spacific for a cancer cell antigen is
a T cell. In some embodiments, the CAR comprises an antigen binding domain capable of specific
binding to HERZ2. In some embodiments, the CAR comprises an antigen binding domain

comprising:
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or
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or

a VL domain comprising:
LC-CRD1: SEQ ID NO:10;
LC-CRD2: SEQ ID NO:11;
LC-CRD3: SEQ ID NGz,

and a VH domain comprising:
HC-CRD1: SEQ 1D NO3;
HC-CRDZ: SEQ 1D NO4;
HC-CRD3: SEQ 1D NO!15;

a VL domain comprising:
LC-CRD1: SEQ 1D NO:18;
LC-CRDZ: SEQ 1D NO:19;
LC-CRD3: SEQ 1D NO:20;

and a VH domain comprising:
HC-CRD1: SEQ 1D NQ:21;
HC-CRDZ: SEQ 1D NQ:22;
HC-CRD3: SEQ 1D NO:23;

a VL domain comprising:
LC-CRD1: 8EQ 1D NO:26;
LC-CRDZ: 8EQ 1D NO:27;
LC-CRD3: SEQ 1D NO:28;

and a VH domain comprising:
HC-CRD1: SEQ ID NO:29;
HC-CRD2: SEQ ID NO:30;
HC-CRD3: SEQ ID NO:31;

a VL domain comprising:
LC-CRD1: SEQ ID NO:ST,
LC-CRD2: SEQ ID NO:58;
LC-CRD3: SEQ ID NC:59;

and a VH domain comprising:
HC-CRD1: SEQ ID NO#8Q;
HC-CRD2: SEQ ID NO#61;
HC-CRD3: SEQ ID NO#82.
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in some embodiments, the CAR comprises an antigen binding domain comprising:

or

or

or

a VL comprising, or consisting of or consisting essentially of, an amino acid sequence

having at least 75%, 80%, 85%, 90%, 85% or greater sequence identily to SEQ 1D NO:18
and a VH comprising, or consisting of or consisting essentially of, an amino acid sequence
having at least 75%, 80%, 85%, 90%, 85% or greater sequence identily to SEQ 1D NO:17;

a VL comprising, or consisting of or consisting essentially of, an amino acid sequence

having at least 75%, 80%, 85%, 90%, 85% or greater sequence identity to SEQ 1D NO:24
and a VH comprising, or consisting of or consisting essentially of, an amino acid sequence
having at least 75%, 80%, 85%, 90%, 85% or greater sequence identity to SEQ 1D NGO:25;

a VL comprising, or consisting of or consisting essentially of, an amino acid sequence

having at least 75%, 80%, 85%, 90%, 85% or greater sequence identity to SEQ 1D NO:32
and a VH comprising, or consisting of or consisting essentially of, an amino acid sequence
having at least 75%, 80%, 85%, 90%, 85% or greater sequence identily to SEQ 1D NO:33;

a VL comprising, or consisting of, an amino acid sequence having at least 75% sequence
identity to SEQ 1D NOB3 and a VH comprising, or consisting of, an amino acid sequence

having at least 75% sequence identity 1o SEGQ ID NO:64,

in some embodiments, the method additionally comprises:

(a) isolating at least one cell from a subject, and in specific embodiments the cell is an

immune cell;

{b)y modifying the at least one cell (o express or comprise a CAR spegific for a cancer call
antigen, or a nucleic acid encoding a CAR specific for a cancer cell antigen,

{c) optionally expanding the modified al lzast one cell, and;

{dy administering the maodified at least one celi to a subject; in specific embodiments the
modified cell upon administration is provided to the subject with one or more other agents

for cancer therapy.

in some embodiments, the method of treating a cancer comprises:

{a) isolating at least one cell from a subject;

{by maodifying the at least one cell o express or comprise a CAR specific for a cancer cell
antigen, or a nucleic acid encoding a CAR specific for a cancer cel antigen,

{¢) optionally expanding the modified at least one cell, and;

(d) administering the modified at least one cell to a subject.

in some embodiments, the method of treating a cancer comprises:
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{a) isolating immune celis from a subject;

{b) generating or expanding a population of immune cells specific for an oncolylic virus by
a method comprising: stimulating the immune cells by culture in the presence of antigen
prasenting celis (APCs) presenting a peptide of the oncolytic virus, and;

{c} adminisiering at least one immune cell specific for the oncolytic virus {0 a subject.

in some embodiments, the cancer is selected from head and neck cancer, nasopharyngeal
carcinoma (NPC), cervical carcinoma (CC), oropharyngeal carcinoma (OPC), gastric carcinoma

{GC), hepatoceliular carcinoma (HCC) and lung cancer.

The present disclosure also provides an oncolytic adenovirus (OncAd) encoding an E1A protein
comprising, or consisting of or consisting essentially of, the amino acid sequence SEGQ 1D NG:34.

The present disclosure also provides an oncolytic adenovirus (OncAd) comprising nucleic acid
having one or more binding sites for STAT1. In some embodiments, the OncAd comprises a
nucieic acid sequence having at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or greater

sequence identity to SEQ 1D NO:51 or an equivalent sequence as a result of codon degeneracy.

Also provided is an OncAd comprising a nucleic acid sequence having at least 60%, 65%, 70%,
75%, 80%, 85%, 80%, 95% or greater sequence identity to SEQ 1D NO:55 or an equivalent
sequence as a result of codon degeneracy. in soms embodiments the OncAd encodes an E1A
protein comprising, or consisting of or consisling essentially of, the amino acid sequence SEQ ID
NO:34.

The present disclosure also provides a helper-dependent adenovirus (HDAd) comprising nucleic
acid encoding iL-12 and/or antagonist anti-PD-L1 antibody. In some embodiments the HDAd
additionally comprises nucleic acid encoding an enzyme capable of catalysing conversion of a
non-toxic factor to a cytotoxic form. In some embodiments the enzyime is selected from: thymidine
kinase, cytosine deaminase, nitroreductase, cytochrome P450, carboxypeptidase G2, puring
nucleoside phosphorylase, horseradish peroxidase and carboxylesierase.

in some embodiments, the HDAJ additionally comprises nucleic acid encoding a thymidine
kinase. In cases wherein the HDAd nucleic acid encodes IL-12 and anti-PD-L1 antibody, the
respective expression sequences may or may not be regulated by the same regulatory sequence.
in such cases wherein the HDAJ nucleic acid encodes both IL-12 and anti-PD-L1 antibody, the
positioning on the HDAJ nucleic acid may be of any suitable configuration, suchasina 5t ¥
direction the nucleic acid region encoding HL-12 being either upstream or downstream of the

nucleic acid region encoding anti-PD-L1 antibody.
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The present disclosure also provides a chimeric antigen receptor (CAR) comprising an antigen

binding domain comprising:

or

or

or

a VL domain comprising:
LC-CRE1: SEQ ID NO:1G,
LC-CRDZ: SEQ ID NO:t1;
LC-CRD3: SEQ ID NO:12;
and a VH domain comprising:
HC-CRD1: SEQ ID NOI13;
HC-CRDZ: SEQ 1D NO:14;
HC-CRD3: SEQ 1D NOi15;

a VL domain comprising:
LC-CRDY: SEQ ID NO:18;
LC-CREZ: SEQ ID NO:19;
LC-CRD3: SEQ 1D NO:20;
and a VH domain comprising:
HC-CRD1: SEQ ID NO:2T,
HC-CRD2Z: SEQ ID NO:22;
HC-CRD3: SEQ 1D NO:23;

a VL domain comprising:
LC-CRBE1: SEQ ID NO:28;
LC-CRD2: SEQ D NG:27;
LC-CRD3: SEQ D NG:28;
and a VH domain comprising:
HC-CRD1: SEQ ID NO:28;
HC-CRD2: SEQ 1D NO:3G;
HC-CRD3: SEQ 1D NO:3T,

a VL domain comprising:
LC-CRD1: SEQ ID NO:5T;
LC-CRD2Z: SEQ ID NO:58;
LC-CRD3: SEQ ID NO:5G;

and a VH domain comprising:
HC-CRD1: SEQ ID NO#8G;
HC-CRD2: SEQ ID NO#B1;
HC-CRD3: SEQ ID NO:#82.

in some embodiments, the CAR comprises an antigen binding domain comprising:
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a VL comprising, or consisting of or consisling essentially of, an amino acid sequence
having at least 75%, 80%, 85%, 90%, 85% or greater sequence identity to SEQ 1D NG:18
and a VH comprising, or consisting of or consisting essentially of, an amino acid seguence
having at least 75%, 80%, 85%, 90%, 85% or greater sequence identily to SEQ ID NO:17;

or
a VL comprising, or consisting of, an amino acid sequence having at least 75%, 80%,
85%, 90%, 5% or greater sequence identity io SEQ 1D NO:24 and a VH comprising, or
consisting of or consisting essentially of, an amino acid seqguence having at least 75%,
80%, 85%, 80%, 95% or greater sequence identity to SEQ 1D NC:25;

or
a VL comprising, or consisting of, an amino acid sequence having atf least 75%, 80%,
85%, 90%, 95% or greater sequence identity to SEQ 1D NO:32 and a VH comprising, or
consisting of or consisting essentially of, an amino acid seqguence having at least 75%,
80%, 85%, 90%, 95% sequence identity o SEQ ID NO:33;

or
a VL comprising, or consisting of, an amino acid sequence having at least 75%, 80%,
85%, 90%, 95% or greater sequence identity to SEQ 1D NO:E3 and a VH comprising, or
consisting of or consisting essentially of, an amino acid sequence having at least 75%,
80%, 85%, 90%, 95% sequence identity o SEQ ID NO:64.

The present disclosure also provides a nucleic acid, or a plurality of nuclsic acids, optionally
isolaied, encoding the oncolytic adenovirus (OncAd), the helper-dependent adenovirus (HDAd), or

the chimeric antigen receptor (CAR) according to the present disclosure.

The present disclosure also provides a cell comprising the oncolytic adenovirus (OncAd), the
helper-dependent adenovirus (HDAd), the chimeric antigen receptor (CAR), or the nucleic acid or

plurality of nucleic acids according to the present disclosure.

The present disclosurg also provides a pharmaceutical compaosition comprising the oncolytic
adenovirus (OncAd}, the helper-dependent adenovirus (HDAd), the chimeric antigen receptor
{CAR); the nucleic acid or plurality of nucleic acids or the cell according to the present disclosure
may be associated with or comprised in a pharmaceutically acceptable carrier, diluent, excipient or

adjuvant.

The present disclosure also provides a method of treating cancer comprising administering to a
subject the oncolytic adenovirus {OncAd), the helper-dependent adenovirus {(HDAd), the chimeric
antigen receptor (CAR), the nucleic acid or plurality of nucleic acids, the cell or the pharmaceutical

compaosition according o the present disclosure.
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The present disclosure also provides the oncolytic adenovirus (OncAd), the helper-dependent
adenovirus (HDAdJ), the chimeric antigen recepior {CAR}, the nucleic acid or plurality of nucleic
acids, the ceil or the pharmaceutical composition according to the present disclosure foruse in a

method of treating a cancer.

The present disclosure also provides the use of the oncolytic adenovirus (OncAd), the helper-
dependent adenovirus (HDAJ), the chimeric antigen recepior {CAR), the nucieic acid or plurality of
nucleic acids, the cell or the pharmaceutical composition according 1o the present disclosure in the

manufacture of a medicament for treating a cancer.

in some embodiments in accordance with various aspecis of the present disclosure, the cancer is
selected from head and neck cancer, nasopharyngeal carcinoma {(NPC), cervical carcinoma {CC,
cropharyngeat carcinoma (OPC), gastric carcinoma (GO), hepatocellular carcinoema (HCC) and

lung cancer.

The present disclosure also provides a kit of parls comprising a predetermined guantity of the
oncolytic adenovirus (OncAd), the helper-dependent adenovirus (HDAd), the chimeric antigen
receptor {CAR), the nucleic acid or plurality of nucleic acids, the cell or the pharmaceutical

composition according o the present disclosure.

Detailed Description

The present disclosure is concerned with the combined use of multiple therapeutic agents for the
treatment of cancer. In particular, (i) oncolytic virus, (i) virus providing immunomodulatory factor(s)
and (ili) CAR-bearing immune cells (such as T cells) specific for a cancer cell antigen are used in
combination as a cancer therapy. The therapeutic agents are combined o provide an improvad
treatment effect as compared to the effect seen when any one of the agents is used alone. in
certain embodiments, at least two of the three therapeutic agents act in an additive manner o treat
the cancer, whereas in other embodiments al lsast two of the three different therapeutic agents act
synergisitically to treat the cancer.

Without wishing to be bound by any particular theory, the improved treatment effect is thought to
be achieved by combining the advantageous features of oncolytic virotherapy (e.g. effective
treatment of solid tumours) and CAR-T cell therapy (e.g. effective treatment of diffuse/metasiatic
cancer}, in conjunction with providing a favourable immune environment for CAR-T cell
proliferation and activity.

Oncolviic virus
The present disclosure employs oncolytic virus. Oncolytic viruses and their use to treat cancer is
reviswed, for example, in Chiocca and Rabkin Cancer immunol Res (2014) 2(4): 285-300, which is

hereby incorporated by reference in its entirety.
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Oncolyiic viruses replicate in, and cause lysis of, cancer cells. Often they are seleclive for cancer
cells over non-cancerous cells; for example, oncolytic viruses commonly replicate in dividing cells
in preference to non-dividing cells. Oncolytic viruses are therefore useful to selectively kill cancer
cells and destroy tumours, withoul causing substantial damage to normal, non-cancerous

celis/tissue.

Oncolytic virotherapy is associated with several advantages features. Oncolytic viruses often
target several oncogenic pathways and use multiple mechanisms for cytotoxicily, minimising the
chances of resistance arising. As noted above, because oncolytic viruses replicale selectively in
tumours and are non-pathogenic they display minimal toxicity. Virus dose in the tumour aiso
increases over time due to replication of the virus, and the oncolytic viruses can aiso be

manipulated genetically to improve safely, .g. by engineering sensitivity 1o a drug.

There are two main classes of oncoiytic virus:

{iy viruses that naturaily replicate preferentially in cancer celis, and which are non-
pathogenic in humans often due 1o elevated sensitivity {o innate antiviral signalling or dependence
on oncogenic signalling pathways, including aufonomous parvoviruses, myxoma virus (MyYXV,;
poxvirus), Newcastle disease virus (NDV; paramyxovirus), reovirus, and Seneca valley virus (8VV,
picormnavirus), and

{iiy viruses that are genestically-manipulated, e.g. with mulations/deletions in genes
required for replication in normal, but not cancer cells, including adenovirus (Ad), herpes simplex
virus (MSY), vaccinia virus (VV), and vesicular stomatitis virus (V8V; rhabdovirus); or viruses that
are genetically-manipulated for use as vaccine vectors including measles virus (MV,
paramyxovirus), poliovirus (PV; picornavirus), and VV (poxvirus).

Gengtic manipulation can include insertion/alteration of functional sequences to provide enhanced

selectivity for cancer cells, safely, and/or to modify virus tropism.

For example, oncolytic virus may by genetically engineered io introduce tissue-specific internal
ribosome entry sites (IRESs) only permitting viral transiation in target cells, and/or to introduce
miRNAsS/MIRNA response elements (MREs); differential miRNA expression between healthy cells
or certain tissues vs. tumor cells allows viruses to be detargeted from healthy cellsitissues.
Oncolvtic virus may also by engineered to place transcription of the viral genome under the control
of a cell- or tissue-specific regulatory region, such as promoter/enhancers (e.g. tumour cell-specific
promater). in some embediments, the oncobytic virus accerding to the present disclosure may

comprise one or more modifications for such purpose.

10
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Virus may also be modified for transductional targetling, e.g. through maodification of virus
receptors/coat proteins o target tumour cells and/or detarget healthy celisfissues.

Oncolylic viruses may be adminisiered in such a way as to minimise anti-oncolytic virus responses
{e.g. neutralisation by anti-virus antibodies) in the subject and segusstration in the liver, and 1o
maximise tumour delivery, as described in Chiocca and Rabkin, supra. For exampile, oncolvtic
virus may be administered in a cell carrier, e.¢. in mesenchymal stromal cells, myeloid-derived
suppresser cells (MDSCs), neural stem cells, T celis, cyiokine-induced killer cells, or irradiated

tumor ceils, or can be ceated in nanoparticles.

in some embodiments, the oncolytic virus of the present disclosure is, or is derived from, an
adenovirus {(Ad), herpes simplex virus (HSV), vaccinia virus (VYV}, vesicular stomatitis virus (VSV),
autoncmous parvovirus, myxoma virus (MYXV), Newcastle disease virus (NDV), reovirus, Seneca
valley virus (S8VV) morbillivirus virus, retrovirus, influenza virus, Sindbis virus (SINV) or poxvirus,
as examples. in some embodiments, the oncolytic virus is not vaccinia virus. in some

embodiments, the oncolytic virus is not vaccinia virus JX-5984.

As used herein, an oncolytic virus which is “derived from” a reference virus comprises a nucleic
acid sequence or amino acid sequence which is possessed by the reference virus. In some
embodiments an oncolytic virus which is “derived from” a reference virus comprises one or more
genes possessed by the reference virus. In some embodiments an oncolytic virus which is
“derived from” encodes one or more proteins encoded by the reference virus.

in some embodiments, an oncolytic virus which is derived from a reference virus may comprise
nucleic acid sequence encoding one or more funclional elements of the reference virus. A
“functional element” may e.g. be a transcriptional regulator (e.g. a promoter/enhancer), a regulaior
of post-transcriptional processing, a iransiational regulator, a regulator of post-transcriptional
processing, a response element, a repeat sequence, or a viral protein. In some embodiments, an
oncohytic virus which is derived from a reference virus may comprise one or more genes of, or
proteins encoded by, the reference virus.

in some embodiments the oncolytic virus of the present disclosure is, or is derived from, an
adenovirus (OncAd}. OncAds are reviewed e.g. in Larson ef al, Oncotarget. (2015} 6{24): 19876~
19989, which is hereby incorporated by reference in its entirely.

in some embodiments the OncAd is, oris derived from, a species A, B, C, D, E, F or G human
adenovirus (L.e. HAdV-A, HAAV-B, HAJV-C, HAdV-D, HAJV-E, HAJV-F or HAdV-G). In some
embodiments the OncAd is, or is derived from, a species C human adenovirus. In some

embodiments the OncAd is, or is derived from, Ad5, Ad2, Ad1, Ad6 or AdE7.

11
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in some embodiments the OncAd is a conditionally replicating adenovirus (or CRAd}.

in some embodiments the OncAd has reduced ability to infect, replicate in and/or lyse non-
cancerous celis (as compared to the ability to infect/replicate in and/or lyse equivalent cancerous
cells), for example as a consequence of a genetic modification of the adenovirus from which the
OncAd is derived.

in some embodiments the oncolytic virus comprises a maodification to one or more protein
encoding sequences. In some embodiments, the modification alters the production or activity of
the encoded protein. In some emboediments, the medification is a truncation or deletion of the

protein.

in some embodiments, the OncAd comprises modification 1o an adenovirus early protein. in some
embodiments, the modification is o the region encoding E1A protein. In some embodiments, the
OncAd encodes an E1A profein having reduced ability 1o bind to Rb prolein as compared to
wildtype E1A protein (e.g. E1A encoded by the adenovirus from which the OncAd is derived). In
some embodiments the OncAd encodes an E1A protein lacking the amino acid sequence
LTCHEACF (SEQ ID NO:52). An example of an OncAd comprising encodes an E1A protein
lacking the amino acid sequence LTCHEACF (SEQ 1D NO:82) is Onch/3AdZE1A24 shown in SEQ
ID NO:5SS.

in some embodiments the oncolytic virus encodes an E1A prolein comprising, or consisting of or
consisting essentially of, an amino acid sequence having at least 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 80%, B81%, 82%, 93%, B4%, 95%, 968%, 87%, 98%, 88% or having
100% sequence identity o SEQ 1D NO:34.

in some embodiments, the oncolylic virus comprises a nucleic acid sequence providing one or
miore binding sites for one or more transcription factors. in some embodiments, the transcription
factor is an activating transcription factor {i.e. a transcriptional activator). The one or more binding
sites for one or more transcription factors are preferably provided upstream of (.e. 5’ 10} to nucleic

acid sequence encoding one or more functional glements (e.g. viral proteins).

in some embodiments, the transcription factor is a transcription factor having increased
expression, or increased activity, in cancerous cells as compared to comparable non-cancersus
cells (e.g. non-cancerous cells derived from the same tissue/cell type).

Herein, “expression” may refer 1o gene expression or protein expression. Gene expression can be
measured by various means known to those skilled in the art, for example by measuring levels of

mRNA by quantitative real-time PCR (gRT-PCR)}, or by reporier-based methods. Similarly, protein
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expression can be measured by various methods well known in the art, e.g. by antibody-based
methods, for example by western blot, immunohistochemistry, immunocytochemistry, flow
cytometry, ELISA, ELISPOT, or reporier-based methods.

An example of an OncAd comprising one or more binding sites for one or more transcription
factors is ICOVIR15 described in Rojas ef af. 2010 Mol Ther 18 1980-1871, which is hereby
incorporated by reference its entirety. ICOVIR15 comprises 8 binding sites for the transcription
factor E2F.

in some embodiments the oncolytic virus comprises one or more hinding sites for a transcription
factor whose gene or protein expression, or activity in a ceil, is upregulated in response to a factor
produced or expressed by an immune cell. In some embodiments, a factor produced or expressed
by an immune cell may at least one cyiokine/chemokine produced by, or a protein expressed at
the cell surface of, an effector immune cell, e.g. CD8&+ cvtotoxic T lymphocyte (CTL), CD4+ T
helper 1 (Tut) cell, natural killer (NK) cell or natural killer T (NKT) cell.

in some embodiments, the oncolytic virus of the present disclosure comprises oneg or more binding
sites for a STAT transcription factor. In some embodiments, the oncolytic virus comprises one or
more binding sites for a STAT1. An [COSTAT OncAd describad herein possesses 8 binding sites
for STATH, and STATT is known to be upreguiated by IFNy. In particular embodiments, ICOSTAT
is a particularly effective treatment for a cancer because the host’s immune response to the cancer

cells will promote the replication of the oncolytic virus in sifu.

in some embodiments, the oncolylic virus comprises more than one binding site for a STATH, e.g.
atleast 2, 3, 4,5, 8,7, 8,8, or 10 binding sites for STAT1. In some smbodiments, a binding site for
STAT1 may comprise or consist of or consist essentially of the sequence TTCCGGGAA (SEQ 1D
NOE3), or TTCTCGGAA (SEQ ID NO:54). In some embodiments, the oncolytic virus of the
present disclosure comprises one or more copies of the sequence TTCCGEGAA (SEQ 1D NO:53)
or TTCTCGGAA (SEQ 1D NOC:54).

in some embodiments the oncolytic virus according to the present disclosure comprises, or
consists of, or consists essentially of, a nucleic acid sequence having at least 80%, 61%, 82%,
83%, 64%, B5%, 86%, 67%, 88%, 89%, 70%, 71%, 72%, 73%, 74%, 75%, 78%, 77%, 78%, 79%,
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 82%, 93%, 94%, 95%, 96%,
97%, 98%, 98% or having 100% sequence identity to SEQ ID NO:31 or an equivalent sequence

as a result of codon degeneracy.

in some embodiments the oncolytic virus according to the present disclosure comprises, or
consists of, or consists essentially of, a nucleic acid sequence having at least 60%, 61%, 82%,
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83%, B84%, 65%, 68%, 67%, 68%, 68%, 70%, 1%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 78%,
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 82%, 93%, 84%, 95%, 896%,
87%, 88%, 99% or having 100% sequence identity to SEQ 1D NO:55 or an equivalent sequence
as a result of codon degensracy.

in some embodiments the oncolytic virus according 1o the present disclosure encodes the sams
proteins as the proteins encoeded by an oncolylic virus comprising, consisting of, or consisting
essentially of, the nucieic acid shown in SEQ 1D NO:55. In some embodimenis the oncolvtic virus
according to the present disclosure encodes the same proteins as the proteins encoded by an
oncolytic virus comprising, consisting of, or consisting essentially of, the nucleic acid shown in
SEQ D NO:51.

Virus comprising nucleic acid encoeding an immunomodulatory facior

The present disclosure employs a virus comprising nucleic acid encoding an immunomaodulatory
factor. The virus acts as a vector for delivering the immunomodulatory factor. In certain
embodiments, the virus comprises nucleic acid encoding more than one immunomodulatory

factor(s).

Any virus capable of introducing the nucleic acid encoding an immunomodulatory factor into a cell
{e.q. a primary human immune cell) may be used. Suitable viruses include gammaretrovirus (e.g.
murine Leukemia virus (MLV)-derived vectors), lentivirus, adenovirus, adeno-associated virus,
vaccinia virus and herpesvirus, e.g. as described in Maus ef al, Annu Rev Immunol (2014)
32:189-225 or Morgan and Boyerinas, Biomedicines 2016 4, 8, which are both hereby
incorporated by reference in its entirety. In some embodiments, the virus comprising nucleic acid
enceding an immunomodulatory factor is, or is derived from, an adenovirus, lentivirus, retrovirus,

or herpesvirus.

in some embodiments, the virus comprising nucleic acid encoding at least one immunomodulatory
factor is an oncolylic virus comprising nucleic acid encoding at least one immunomodulatory

factor.

An immunoemodulatory factor(s) encoded by the virus comprising nucleic acid encoding the
immunormodulatory factor(s) according 1o the present disclosure are preferably selecied {o
facilitate the immune response {0 a cancer in a subject, in particular the cell-mediated immune
response. In one embodiment, the immunomodulatory factor(s) provide favourable conditions for
the activation, recruitment, proliferation, activity and/or survival of effector immune cells (e.g. CTLs,
Trl celis, NK cells or NKT ceils).

in some embodiments, the immunomodulatory factor may be an agonist of an effector immune

response, e.g. a cytokine or chemokine promoting aclivation, recruitment, proliferation, activily
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and/or survival of effector immune cells {e.g. -2, IL-7, 1L-17, 112, 1L-21, IL-15, MiP-1aor
RANTES), agonist antibody for a costimulatory receptor {e.g. 4-1BE, OX40, CD28, CD27, ICOS,
CD30 or GITR), or ligand for a costimulalory recepior (e.g. 4-1BBL, OX40L, CD80, CD86, CD7C,
ICOSL, CD30L or GITRL). In some embodiments, the agonist of an effector immune response
may be an antagonist of an immune checkpoint inhibitor, or an antagonist of ligand for immune
checkpoint inhibitor, .g. antagonist antibady to PD-L1, PD-L2, PD-1, CTLA-4, LAG-3, TiIM-3, Gal-
8, TIGIT, VISTA or BTLA, or an antagonist of a cytokine/chemokine which is an antagonist of an
effector immune response, e.g. TGFB {L.e. antagonist anti-TGFB antiboedy or soluble/decoy TGFB
receptor). In some embodiments, an agonist of an effector immune response may be a molecule
for engaging and co-opting bystander effector immune cells such as T cells and NK cells.

in some embodiments, the immunomodulatory factor may be an antagonist of an
immunoregulatory response, 2.¢. an antagonist of a cylokine/chemokine promoting activation,
recruitment, proliferation, activity and/or survival of immunoreguiatory celis such as reguiatory T
cells {Tregs) and/or myeloid-derived suppressor cells (MD3SCs), e.g. CCLY, CXCL10, CCL2G,
CCL22.

in some embodiments the virus comprising nucleic acid encoding an immunomodulatory factor
may additionally comprise nucleic acid encoding further functional sequence(s). For example, the
virus may comprise nucieic acid encoding a protein(s) for reducing growth/proliferation/survival of
infected cells, or protein(s) for rendering infected cells sensitive o treatment with a given agent, or
protein(s) for disrupting tumour structure (e.g. enzymes for digesting tumour matrix) to facilitate

immune cell infiltration.

in some embodiments the virus comprising nucleic acid encoding an immunomodulatory factor
additionally comprises nucleic acid encoding an enzyme capable of catalysing conversion of a
non-toxic factor to a cytoloxic form. The enzyme may catalyse conversion of a non-toxic prodiug

into its active, cytotoxic form.

Enzyme/prodrug systems are well known in the art and include those described in Malekshah et
al. Curr Pharmaco! Rep. (2018) 2(8): 292308 which is hereby incorporated by reference in its
entirety. Examples of non-toxic prodrugs, their active cylotoxic forms and enzymes capable of
catalysing conversion of the non-toxic prodrugs to their active cytotoxic forms are shown in Figure
2 of Malekshah et al.

in some embodiments the virus comprising nucleic acid enceding an immunomodulatory factor
additionally comprises nucleic acid encoding a thymidine kinase, cylosine deaminase,
nitroreductase, cytochrome P450, carboxypeptidase G2, purine nucleoside phosphorylase,
horseradish peroxidase and/or carboxylesterase.
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For example, the virus may comprise nucieic acid encoding thymidine kinase for rendering cells
expressing the virus sensitive {o treatment with ganciclovir (GCV), aciclovir (ACV) and/or
valaciclovir. The virus may comprise nucleic acid encoding cytosine deaminase for rendering celis
expressing the virus sensitive to treaiment with 5-flucrocyiosine (5-FC), which is converted by
cylosine deaminase to 5-fluorouracil {5-FU). The virus may comprise nucleic acid encoding
nifroreductase for rendering cells expressing the virus sensitive to treatment with CB1954, nitro-
CBI-DE! and/or PR-104A. The virus may comprise nucleic acid encoding cytochrome P450 for
rendering celis expressing the virus sensitive to treatment with oxazaphosphorine (e.g.
cyclophosphamide or fosfamide). The virus may comprise nucleic acid encoding
carboxypeptidase G2 for rendering cells expressing the virus sensitive to treatment with nitrogen
mustard based drugs (e.g. CMDA or ZD2767F). The virus may comprise nucleic acid encoding
purine nucleoside phosphorylase for rendering celis expressing the virus sensitive to freatment
with 6-methylpurine 2-deoxyriboside and/or fludarabine (e.g. 8-methyipurine-2'-deoxyriboside
(MeP-dR), 2-F-2'-deoxyadenosine (F-dAdo) or arabinofuranosyl-Z2-F-adenine monophosphate (F-
araAMP). The virus may comprise nucleic acid encoding horseradish peroxidase for rendering
cells expressing the virus sensitive to treatment with indole-3-acetic acid ({AA). The virus may
comprise nucleic acid encoding carboxylesterase for rendering cells expressing the virus sensitive

to treatment with irinotecan.

in some embodiments the virus may comprise nucleic acid encoding antagonist of a growth factor.

in some embodiments, the virus may be a helper-dependent adenovirus (HDAd). HDAds are
reviewed, for example, in Rosewell ef al., J Genet Syndr Gene Ther (2011) Suppl 5:001, which is
hereby incorporated by reference in its entirety.

HDAds are devoid of viral protein coding sequences, and therefore possess a large capacity (up to
37 Kb} for transduction of a coding sequence of interast. HDAds are non-integrating, and are able
o efficiently transduce a wide variety of cell types independenily of the cell cycle, and mediate
long-term transgene expression withoui chronic toxicity.

HDAds comprise only the ¢is acting viral elements required for genomic replication {(inverted
terminal repeats ({TRs}) and encapsidation (g}, and are therefore dependent on helper virus for
propagation. YWhen a cell is infected with both the helper virus and the HDAd, the helper virus
replication machinery acts in frans to replicate and package HDAd.

in particular embodiments of the present disclosure, the oncolytic virus is an OncAd and the virus
comprising nucleic acid encoding an immunomaodulatory factor is a HDAd, and the OncAd and

HDAd are able 1o co-infect and replicate in cells of a cancer.
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Dependence of the HDAd on help from the OncAd provides highly localised expression of the
immunomodulatory factor(s). That is, because the HDAd is only able to propagate in cells co-
infected with the OncAd, and in turn because the OncAd is selective for replication in cancerous
cells, expraession of the factor(s) encoded by the HDAJ is restricted 1o cancerous celistissus,

minimising side effects.

Furthermore, because the OncAd and HDAG efficiently farget and infect tumour cells, expression
of the immunomaodulatory factor(s) in those cells can change the normally immunosuppressive
tumour microenvironment 1o provide conditions promoting the activation, recruitment (i.e. tumour
penetration/infiltration), proliferation, activity and/or survival of effecior immune cells.

in pariicular, in the context of the present disclosure wherein the methods of treatment employ the
use of CAR-T cells, expression of the immunomaodulatory factor(s) encoeded by the HDAd provide
for enhanced activation, recruitment, proliferation, activity and/or survival of the CAR-T celis.

in particular embodiments herein the virus comprising nucleic acid encoding an
immunomodulatory factor is a HDAd comprising nucleic acid encoding H.-12p70, HSV-1 thymidine
kinase and an antagonist anti-PD-L1 minibody.

in some embodiments, the virus comprising nucleic acid encoding an immunomodulatory factor
according to the present disclosure encodes [L-12. In some embodiments the virus comprising
nucleic acid encoding an immunomodulatory factor comprises nucleic acid encoding an amino
acid sequence having ai least 75%, 76%, 77%, 78%, 78%, 80%, 81%, 82%, 83%, 84%, 85%,
88%, 87%, 88%, 88%, 90%, 91%, 82%, 93%, 94%, 85%, 96%, 97%, B8%, 99% or 100%
sequence identity to SEQ D NO:35.

in some embodiments, the virus comprising nucleic acid encoding an immunomodulatory factor
according to the present disclosure encodes an antagonist of PD-1/PD-L1 signalling. in some
embodiments the antagonist of PD-1/PD-L1 signalling is an anti-PD-L1 antibody.

in some embodiments the anti-PD-L1 antibody comprises an antigen binding domain comprising a
VL domain comprising:

LC-CRD1: SEQ D NG:39;

LC-CRD2: SEGQ D NG:40;

LC-CRD3: SEGHD NG41;
and a VH domain comprising:

HC-CRD1: SEQID NO42;

HC-CRD2: SEQ D NG43;
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HC-CRD3: SEQ 1D NO:44.

in some embodiments the anti-PD-L1 antibody comprises a VL comprising, or consisting of or
consisting essentially of, an amino acid sequence having at least 75%, 76%, 77%, 78%, 79%,
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 4%, 95%, 96%,
87%, 88%, 99% or having 100% sequence identity to SEQ 1D NO:45 and a VH comprising, or
consisting of or consisting essentially of, an amino acid sequence having at least 75%, 76%, 77%,
78%, 79%, 80%, 81%, 82%, 83%, 84%, 35%, 86%, 87%, 88%, 8%%, 90%, 91%, 92%, 93%, 894%,
85%, 96%, 97%, 88%, 99% or having 100% sequence identity 1o SEQ 1D NC46.

in some embodiments the virus comprising nucleic acid encoding an immunomodulatory factor
comprises nucleic acid encoding an amino acid sequence having at least 75%, 76%, 77%, 78%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 81%, 92%, 93%, 94%, 95%,
86%, 97%, 98%, 88% or 100% sequence identity to SEQ 1D NO:38.

in some embodiments, the virus comprising nucleic acid encoding an immunomodulatory factor
according to the present disclosure comprises an aming acid sequence encoding a thymidine
kinase. in some embodiments the virus comprising nucleic acid encoding an immunomodulatory
factor comprises nucleic acid encoding an amino acid sequence having at feast 78%, 76%, 77%,
78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 80%, 91%, 92%, 93%, 84%,
95%, 86%, 87%, 98%, 89% or 100% sequence identity to SEQ ID NO:36.

in some embodiments, the virus comprising nucleic acid encoding an immunomodulatory factor
according to the present disclosurs comprises, or consisits of or consist essentially of, a nucleic
acid sequence having ai least 80%, 81%, 82%, 63%, 64%, 85%, 66%, 67%, 68%, 68%, 70%,
T1%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%. 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 98% or having 100% sequence
identity to SEQ 1D NO:50 or an equivalent sequence as a resuit of codon degeneracy.

Chimeric Antigen Receptors (CARs) and CAR-expressing cells

The present disclosure employs immune celis comprising a chimeric antigen receptor (CAR).

Chimeric Antigen Receptors {CARS) are recombinant recepiors that provide both antigen-binding
and immune cell activating functions. CAR structure and engineering is reviewed, for example, in
Dotti ef al., Immunol Rev (2014) 257(1), hereby incorporated by reference in its entirety. CARs
comprise an antigen-binding region linked 1o a cell membrane anchor region and a signaling
region. An optional hinge region may provide separation beiween the antigen-binding region and

cell membrane anchor region, and may act as a flexible linker.
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The anligen-hinding region of a CAR may be based on the antigen-binding region of an antibody
which is specific for the antigen to which the CAR is targeted, or other agent capable of binding to
the target. For example, the antigen-binding domain of a CAR may comprise aming acid
seqguences for the complementarity-determining regions (CDRs) or complete light chain and heavy
chain variable region amino acid sequences of an antibody which binds specifically to the target
protein. Antigen-binding domains of CARs may target antigen based on other protein:protein
interaction, such as ligand:receptor binding; for example an IL-13Ra2-targeted CAR has been
developed using an antigen-binding domain based on IL-13 (see e.g. Kahlon ef af 2004 Cancer
Res 84(24): 9160-31686).

The CAR of the present disclosure comprises an antigen-binding region specific for a cancer cell
antigen. The antigen binding region of the CAR may be provided with any suitable format, e.g.
scFv, Fab, efc. In some embodiments, the antigen binding region of the CAR comprises or

consists of a cancer cell antigen binding scFv.

A cancer cell antigen is an antigen which is expressed by a cancer cell. A cancer cell antigen may
be any peptide/polypeptide, glycoprotein, lipoprotein, glycan, glycolipid, lipid, or fragment thereof.
A cancer cell antigen’s expression may be associated with a cancer. A cancer celf antigen may be
abnormally expressed by a cancer cell (e.¢. the cancer cell antigen may be expressed with
abnormal localisation), or may be expressed with an abnormai structure by a cancer ceil. A cancer
cell antigen may be capable of eliciting an immune response.

in some embodiments, the antigen is expressed at the cell surface of the cancer cell (f e. the
cancer cell antigen is a cancer cell surface antigen). In some embodiments, the part of the antigen
which is bound by the bispecific antigen binding polypeptide of the present disclosure is displayed
on the external surface of the cancer cell (i e. is extracellular). In some embodiments, the antigen
is anchored to the cell membrane, e.g. via a transmembrane domain or other membrane anchor
{e.q. a lipid anchor such as a GPI anchor). In some embodiments, the cancer cell antigen is
expressed at the cell surface {(i.e. is expressed in or at the cell membrane) of a cancerous celf, but
may be expressed inside the cell (i.e. is expressed inside comparable non-cancerous celis).

The cancer cell antigen may be a cancer-associated antigen. In some embaodiments the cancer
cell antigen is an antigen whose expression is associated with the development, progression
and/or severity of sympioms of a cancer. The cancer-associaied antigen may be associated with
the cause or pathology of the cancer, or may be expressed abnormally as a consegquence of the
cancer. in some emboedimenis, the antigen is an antigen whose expression is upregulated (e.g. at
the RNA and/or protein level) by cells of a cancer, e.g. as compared {o the level of expression of

by comparable non-cancerous cells (e.g. non-cancerous celis derived from the same tissue/cell
type).
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in some embodiments, the cancer-associated antigen may be preferentially expressed by
cancerous cells, and not expressed by comparable non-cancerous celis (e.g. non-cancerous celis
derived from the same lissue/cell type). In some embeodiments, the cancer-associated antigen may
be the product of a mutated oncogene or mutated tumor suppressor gene. In some ambodiments,
the cancer-associated antigen may be the product of an overexpressed cellular protein, a cancer
antigen produced by an oncogenic virus, an oncofetal antigen, or a cell surface glycolipid or

glvcoprotein.

Cancer cell anligens are reviewed by Zarour HM, Deleo A, Finn OJ, ef al. Categories of Tumor
Antigens. in: Kufe DWW, Pollock RE, Weichselbaum RR, ef al., editors. Holland-Frei Cancer
Medicine. 6th edition. Hamilton (ON): BC Decker; 2003, Cancer cell antigens inciude oncofetal
antigens: CEA, immature laminin receptor, TAG-72; oncoviral antigens such as HPV ES and E7;
overexprassed proteins: BING-4, calcium-activated chloride channel 2, cyclin-B1, 8D7, Ep-CAM,
EphA3, HERZ/meu, telomerase, mesothelin, SAP-1, surviving; cancer-testis antigens: BAGE,
CAGE, GAGE, MAGE, SAGE, XAGE, CT9, CT10, NY-ES0O-1, PRAME, SSX-2; lineage restricted
antigens: MART1, Gp100, tyrosinase, TRP-1/2, MC1R, prostate specific antigen; mutated
antigens: B-catenin, BRCA1/2, CDK4, CMLES, Fibronectin, MART-2, p83, Ras, TGF-BRI; post-
transiationally altered antigens: MUCH, idiotypic antigens: g, TCR. Other cancer cell antigens
include heat-shock profein 70 (HSP70), heat-shock protein 90 (HSPS0), glucose-regulated protein
78 (GRP78), vimentin, nucleolin, fsio-acinar pancreatic protein (FAPP}, alkaline phosphatase
placentaklike 2 (ALPPL-2}, siglec-5, stress-induced phosphoprotein 1 (8TiP1), protein tyrosine
kinase 7 (PTKY), and cyclophilin B.

in some embodiments, the cancer cell antigen is HERZ. In some embodiments, the CAR of the
present disclosure comprises an antigen binding domain capable of specific binding 1o HER2. In
some embodiments, the CAR comprises an antigen binding domain comprising the CDRs of an
antibody capabile of specific binding to HERZ2. In some embodiments, the CAR comprises an
antigen binding domain comprising the VL and VH regions of an antibody capable of specific
binding to HERZ.

in particular embodiments, the cell expressing the CAR comprises two, separate CARs each that
target different cancer celi antigens, and in particular aspects al least ong of the CARs targeis
HERZ. In some cases, the CAR is bispecific for two different cancer cell antigens, one of which
may be HER2.

in some embodiments the CAR comprises an antigen hinding domain comprising a VL domain
comprising:

LC-CRD1: SEQ D NGOG0, SEQ 1D NG:18, SEQH D NO:26 or SEQ D NO: 57;
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LC-CRDZ: SEQ 1D NO:11, SEQ 1D NO:19, SEQ 1D NO:27 or SEQ 1D NO: 58;

LC-CRD3: SEQ 1D NO:112, SEQ 1D NO:20, SEQ 1D NO:28 or SEQ 1D NO: 59;
and a VH domain comprising:

HC-CRD1: SEQ D NO:13, SEQ ID NO:21, SEQ ID NO:29 or SEQ ID NO: 80;

HC-CRD2: SEQ D NO:14, SEQ 1D NO:22, SEQ ID NO:30 or SEQ ID NO: 61;

HC-CRD3: SEQ D NO:15, SEQ 1D NO:23, SEQ ID NO:31 or SEQ ID NO: 62.

in some embodiments the CAR comprises an antigen binding demain comprising a VL domain
comprising:

LC-CRE1: SEQ ID NO:1G;

LC-CREZ: SEQ ID NO:11;

LC-CRE3: SEQ ID NO:12;
and & VH domain comprising:

HC-CRD1: SEQ 1D NO:13;

HC-CRD2Z: SEQ 1D NO:14;

HC-CRD3: SEQ 1D NO15.

in some embodiments the CAR comprises an antigen binding domain comprising a VL domain
comprising:

LC-CRD1: SEQ ID NO:18;

LC-CRD2: SEQ D NG:19;

LC-CRBS: SEQ ID NO:20;
and a VH domain comprising:

HC-CRD1: SEQ ID NO:21;

HC-CRD2: SEQ ID NO:22;

HC-CRD3: SEQ ID NO:23.

in some embodiments the CAR comprises an antigen binding domain comprising a VL domain
comprising:

LC-CRD1: SEQ D NG:28;

LC-CRD2: SEQ D NG:27;

LC-CRD3: SEQ D NG:28;
and a VH domain comprising:

HC-CRDT: SEQ 1D NO:28;

HC-CRD2: SEG D NG3G;

HC-CRDS: SEQID NG:31.

in some embodiments the CAR comprises an antigen binding domain comprising a VL domain
comprising:
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a VL domain compiising:
LC-CRD1: SEQ ID NO:5T;
LC-CRD2: SEQ 1D NO:58;
LC-CRD3Z: SEQ ID NO:59;

and a VH domain comprising:
HC-CRD1: SEQ 1D NO:60;
HC-CRDZ: SEQ 1D NO:©61;
HC-CRD3: SEQ 1D NOB2.

in some embodiments the CAR comprises an antigen binding domain comprising a light chain
variable region (VL) comprising, or consisting of or consisting essentially of, an amino acid
sequence having at least 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 80%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 89% or having 100%
sequence identity to SEQ 1D NO:!18, 24, 32 or 63.

in some embodiments the CAR comprises an antigen binding domain comprising g heavy chain
variable region (VH) comprising, or consisting of or consisting essentially of, an amino acid
sequence having at least 78%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 83%, 94%, 95%, 96%, 97%, 98%, 89% or having 100%
sequence identity to SEQ 1D NO:17, 25, 33 or 64.

in some embodiments the CAR comprises an antigen binding domain comprising a VL comprising,
or consisting of or consisting essentially of, an amino acid sequence having at least 75%, 76%,
T7%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 88%, 90%, 81%, 82%, 3%,
94%, 85%, 98%, 97%, 88%, 99% or having 100% sesquence identity to SEQ D NQ:16 and a VH
comprising, or consisting of or consisting essentially of, an amino acid sequence having al least
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 88%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or having 100% sequence identity to SEQ ID NO:17.
in some embodiments the CAR comprises an antigen binding domain comprising a VL comprising,
or consisting of or consisting essentially of, an amino acid seqguence having at least 75%, 76%,
T7%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 81%, 92%, 93%,
94%, 85%, 96%, 97%, 88%, 98% or having 100% sequence identity to SEQ ID NO:24 and a VH
comprising, or consisting of or consisting essentially of, an amino acid sequence having at [sast
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 88%, 80%, 91%,
92%, 83%, 94%, 95%, 96%, 97%, 98%, 99% or having 100% sequence identity to SEQ 1D NO:25.
in some embodiments the CAR comprises an antigen hinding domain comprising a VL comprising,
or consisting of or consisting essentially of, an amino acid sequence having at least 75%, 76%,
77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 81%, 92%, 93%,
94%, 85%, 98%, 97%, 98%, 98% or having 100% sequence identity {o SEQ 1D NC:32 and a VH
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comprising, or consisting of or consisting essentially of, an amino acid sequence having at least
75%, 78%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 83%, 80%, 91%,
92%, 93%, 94%, 85%, 96%, 97%, 98%, 99% or having 100% sequencs identity to SEQ ID NO:33.
in soime embodiments the CAR comprises an antigen binding domain comprising a V0L comprising,
consisting of, or consisting essentially of, an amino acid sequence having at least 75%, 76%, 77%,
78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 88%, 90%, 91%, 92%, 93%, 84%,
85%, 96%, 97%, 88%, 28% or having 100% sequence identity to SEQ ID NOB3 and a VH
comprising, consisting of. or consisting essentially of, an amino acid seguence having at least
75%, 76%, 77%, 78%, 79%, 80%, 81%, 32%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 81%,
92%, 93%, 94%, 85%, 96%, 97%, 98%, 99% or having 100% sequence identity to SEGQ ID NO:64.

in some embodiments, the CAR of the present disclosure comprises an antigen binding region
which comprises or consists of or consists essentially of an antibody/antigen binding fragment

according to the present disclosure.

The cell membrane anchor region is provided between the antigen-binding region and the
signalling region of the CAR. The cell membrane anchor region provides for anchoring the CAR {0
the cell membrane of a cell expressing a CAR, with the antigen-binding region in the exdracellular
space, and signalling region inside the cell. Suitable fransmembrane domains include
transmembrane region derived from CD28, CD3-{, CD4 or CDSB.

in some embodiments the cell membrane anchor region comprises, or consists of or consisis
essentially of, an amino acid sequence having at least 80%, 85%, 90%, %1%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% or 100% sequence identity to SEQ ID NO:4.

The signalling region of a CAR allows for activation of the T cell. The CAR signalling regions may
comprise the amino acid sequence of the intraceliular domain of CD3-Z, which provides
immunorecepior tyrosine-based activation motifs (ITAMs) for phosphorylation and activation of the
CAR-exprassing T cell. Signalling regions comprising sequences of other ITAM-containing
proteins have also been employed in CARSs, such as domains comprising the ITAM containing
region of FoyRI (Haynes ef af., 2001 J Immunol 166(1):182-187). CARs comprising a signalling
region derived from the intracelivlar domain of CD3-{ are often referred to as first generation
CARs.

in some embodiments the cell membrane anchor region comprises, or consists of or consists
essentially of, an amino acid sequence having at least 80%, 85%, 80%, %1%, 92%, 83%, 94%,
95%, 86%, 97%, 98%, 9% or 100% seguence identity io SEQ ID NO:8.
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Signalling regions of CARS may also comprise co-stimulatory sequences derived from the
signalling region of co-stimulatory molecules, o facilitate activation of CAR-expressing T celis
upon binding io the target protein. Suitable co-stimulatory molecules include at least CD28, OX40,
4-1BB, ICOS and CD27. CARs having a signalling region including additional co-stimulatory
seguences are often referred {0 as second generation CARs.

in some cases CARs are engineered to provide for co-stimulation of different infracellular
signalling pathways. For example, signalling associated with CD28 costimuiation preferentially
activates the phosphatidylinesitol 3-kinase (P13K) pathway, whereas the 4-1BB-mediated
signalling is through TNF receptor associated factor (TRAF) adapior proteins. Signalling regions of
CARs therefore sometimes contain co-stimulatory sequences derived from signalling regions of
maore than one co-stimulatory molecule. CARS comprising a signalling region with muitiple co-

stimulatory sequences are often referred to as third generation CARs.

in some embodiments, the CAR of the present disclosure comprises one or more co-stimulatory
sequences comprising or consisting of or consisting essentially of an amine acid seqguence which
comprises, consists of or consists essentially of, or is derived from, the amino acid sequence of
the intracellular domain of one or more of CD28, OX40, 4-18B, ICOS and CD27.

in some embodiments the cell membrane anchor region comprises, or consists of or consisis
essentially of, an amino acid sequence having at least 80%, 85%, 80%, %1%, 92%, 93%, 4%,
G95%, 96%, 97%, 98%, 9% or 100% sequence identily to SEQ ID NO:5.

An optional hinge region may provide separation between the antigen-binding domain and the
transmembrane domain, and may act as a flexible linker. Hinge regions may be flexible domains
allowing the binding moiety to orient in different directions. Hinge regions may be derived from
ig31 or the CHCH; region of immunogiobulin. in some embaodiments, the CAR of the present
disclosure comprises a hinge region comprising or consisting of or consisting essentially of an
amino acid sequence which comprises, consisis of or consists essentially of, or is derived from,
the amino acid sequence of the hinge region of igG1 or the CH2CHs region of immunogliobulin,

in some embodiments the cell membrane anchor region comprises, or consists of or consisis
essentially of, an amino acid sequence having at least 85%, 0%, 91%, 92%, 93%, 94%, 85%,
96%, 97%, 98%, 99% or 100% sequence identity to SEQ 1D NO:3.

in some embodiments the CAR comprises, or consists of or consists essentially of, an amino acid
sequence having at least 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 80%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,

99% or having 100% sequence identily to SEQ 1D NO:1, 2, 3 or 58.
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The present disclosure also provides a cell comprising or expressing a CAR according to the
present disclosure. Also provided is a cell comprising or expressing a nucleic acid encoding a2 CAR
according o the disclosure. Engineering of CARs into T cells may be performed during culture, in
vitro, for iransduction and expansion, such as happens during expansion of T celis for adoplive T
cell therapy. Methods for engineering immune celis to express CARs are known to the skilled
person and are described e.¢. in Wang and Riviére Mol Ther Oncolytics. (2018) 3:16015, which is
hereby incorporated by reference in its entirely. it will be appreciated that “at least one cel

encompasses plural cells, e.g. populations of such celis.

The cell camprising or expressing a CAR according to the present disclosure may be a eukaryotic
cell, e.g. a mammalian cell. The mammal may be a human, or a non-human mammal (e.g. rabbit,
guinea pig, rat, mouse or other rodent (including any animal in the order Rodentia), cat, dog, pig,
sheep, goat, cattle (including cows, e.g. dairy cows, or any animal in the order Bos), horse
(including any animal in the order Equidae), donkey, and non-human primate).

in some embodiments, the cell may be from, or may have been obtained from, a human subject.
Where the CAR-expressing cell is {o be used in the treatment of a subject, the cell may be from
the subject {0 be freated with the CAR-expressing cell (i.e. the cell may be autologous), or the cell
may be from a different subject {i.e. the cell may be allogeneic).

The cell may be an immune cell. The cell may be a cell of hemalopoietic origin, e.g. a neutrophil,
eosinophil, basophil, dendritic cell, lymphocyte, or monocyte. The lymphocyle may be e.g. a T celi,
B cell, NK ceil, NKT cell or innate lymphoid celi ((LC), or a precursor thereof. The cell may express
e.g. CD3 polypeptides {(e.g. CD3y CD3c CD3C or CD38), TCR polypeptides (TCRa or TCRYP),
CD27, CD28, CD4 or CD8.

in some embodiments, the cellis a T call. In some ambodiments, the T cellis a CD3+ T cell. In
some embodiments, the T cell is a CD3+, CD8+ T cell. In some embodiments, the T cellis a
cytotoxic T cell {e.g. a cytotoxic T lymphocyte (CTL)).

The use of CAR T-cells is associated with advantages that they can be systemically administered,
and will home to both primary and metastasized tumors (Manzo ef a/., Human Molecular Genetics
{2015) R67-73}.

in some embodiments, the cell is an antigen-specific T cell. In embodiments herein, an “antigen-
specific” T cell is a cell which displays certain functional properties of a T cell in response o the
antigen for which the T cell is specific, or a cell expressing said antigen. In some embodiments,
the properties are functional properties associated with effector T cells, e.g. cytotoxic T cells.
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in some embodiments, an antigen-specific T cell may display one or more of the following
properties: cylotoxicily, e.q. to a cell comprising/expressing antigen for which the T cell is specific;
proliferation, IFNy expression, CD107a exprassion, IL-2 expression, TNFa expression, perforin
expression, granzyme exprassion, granulysin expression, and/or FAS ligand (FASL) expression,
e.g. in response to antigen for which the T cell is specific or a cell comprising/expressing antigen
for which the T celi is specific. Antigen-specific T cells comprise a TCR capabie of recognising a
peptide of the antigen for which the T cell is specific when presented by the appropriate MHC
molecule. Antigen-specific T celis may be CD4+ T cells and/or CD&+ T cells.

in some embodiments, the antigen for which the T cell is specific may be a peptide or polypeptide
of a virus, e.g. Adenovirus, Cylomegalovius (CMVY), Epstein-Barr virus (EBV), human papilloma
virus (HPV), influenza virus, measles virus, hepatitis B virus (HBVY), hepatitis C virus (HCV}, human
immunodeficiency virus (HIV}, lymphocytic choriomeningitis virus (LCMVY), or herpes simplex virus

(HSV).

A T cell which is specific for an antigen of a virus may be referred 1o herein as a virus-specific T
cell (VBT). V8Ts may be CD4+ T celis (e.g. Ty cells) and/or CD8+ T cells (e.g. CTLs). AT cell
which is specific for an anfigen of a particular virus may be described as being being specific for
the relevant virus; for example, a T cell which is specific for an antigen of an Adenovris may be
referred {6 as an Adenovirus-specific T cell, or “AdVST”. The use of virus-spacific T cells for the
generation of CAR-T cells is associated with the advantage that whilst naive T celis may have
limited long-term persistence after infusion, virus-specific T-cells (V8Ts) derived from the memory
compartment, and genstically-modified VSTs have been shown o persist for over 10 years afier
infusion in stem cell transplant recipients (Cruz ef a/., Cyictherapy 2010} 12:743-749). For
example, V8Ts exprassing GD2.CARSs have been shown {0 persist long-term after infusion and
produce complete tumor responses in patients with low tumaor burden (Sun ef &/, Journal for
immunotherapy of Cancer (2015) 3:5 and Pule of &, Nature Medicine (2008} 14: 1264-1270).

in some embodiments the cell comprising/expressing the CAR is a virus-specific T cell (VST, e.g.
a virus-specific CD4+ T cell {e.g. Tw cell) and/or a virus-specific CD8+ T cell (e.g. CTL). In some
embodiments the CAR-expressing cell is an Adenovirus-specific T cell (AdVST), Cytomegalovius-
specific T cell (CMVET), Epstein-Barr virus-specific T celf (EBVST), influenza virus-speciiic T cell,
measles virus-specific T cell, hepatitis B virus-specific T cell (HBVST), hepatitis C virus-specific T
cell (HCVET), human immunodeficiency virus-specific T cell (HIVST), lymphaocytic choriomeningitis
virus-specific T cell (LCMVST), Herpes simplex virus-specific T cell (HSVST) or human papiiioma
virus (HPVST).
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in some embodiments the cell comprising/expressing the CAR is an oncolytic virus-specific
immune cell (e.g. an oncolylic virus-specific T cell), e.g. as described herein.

Any celis of the disclosure may be included in an isclated population of cells that may or may not
be homogeneous. In specific embaodiments, the cell population has a majority of cells that are
immune cells specific for an oncolytic virus and/or that express a CAR. The celis in the cell
population may comprise an oncolytic adenovirus {OncAd), a helper-dependent adenovirus
{(HDAd), a chimeric antigen receptor (CAR) and/or nucleic acid or plurality of nucleic acids that
encodes one or more of the OncAd, HDAd, and/or CAR. In particular embodiments, the cell
popuiation has at least 70, 75, 80, 85, 90, 81, 92, 93, 84, 95, 96, 97, 98, or 99% of cells that
comprise an oncolytic adenovirus (OncAd), a helper-dependent adenovirus (HDAd), a chimeric
antigen receptor (CAR) and/or nucleic acid or plurality of nucleic acids that encodes one or more
of the OncAd, HDAd, andior CAR.

Oncolyiic virus-specific immune celis

Aspects of the present disclosure provide oncolylic virus-specific immune cells (also referred to
herein as immune cells specific for an oncolytic virus). Oncolytic virus-specific immune cells
express/comprise a recepior capable of recognising a pepiide of an antigen of an oncolytic virus
{e.g. when presented by an MHC molecule). The immune cell may express/comprise such a
receptor as a result of expression of endogenous nucleic acid encoding such antigen receptor, or

as a result of having been engineered 1o express such a receplor.

in some embodiments an oncolytic virus-specific immune cell may be a cell of hematopoietic
origin, e.g. a neutrophil, eosinophil, basophil, dendritic cell, lymphocyte, or monocyie. The
lymphocyte may be e.g. a T celi, B celi, NK cell, NKT celi or innate lymphoid cell (ILC), ora
precursor thereof. The celi may express e.g. CD3 polypeptides (e.g. CD3y CD3e CH3Z or CD3G),
TCR polypeptides (TCRa or TCRRB), CD27, CD28, CD4 or CD8. In some ambaodiments, the
oncelytic virus-specific immune cellis a T cell, e.g. a CO3+ T cell. In some embodiments, the T cell
is a CD3+, CD4+ T cell. In some embodiments, the T cell is a CD3+, CD8+ T cell. in some
embodiments, the T cell is a T helper cell Ty cell)). In some embodiments, the T cell is a cytoloxic
T celi (e.g. a cytotoxic T lymphocyte (CTL)).

The cnoolytic virus-specific immune cell (e.g. oncolvtic virus-specific T cell) may be specific for an
oncolytic virus as described herein. That is to say, the oncolylic virus-specific immune cell may be
specific for one or more antigens of an oncolytic virus described herein.

Methods for generating/expanding populations of immune cells specific for antigen(s) of interest

and/or a virus of interest are well known in the art, and are described &.¢. in Wang and Riviére
Cancer Gene Ther. (2015) 22(2).85-84, which is hereby incorporated by reference in iis entirety.
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Such methods may involve contacting heterogensous populations of immune cells (g.g. peripheral
blood mononuclear celis (PBMCs), peripheral blood lymphocytes (PBLs) tumor-infiltrating
tymphocytes (TILs)) with one or more peptides of the antigen(s) of interest, or cells
comprising/expressing the antigen(s)/peplides. Cells comprising/expressing the
antigen{s)y/peplides may do s0 as a conseguence of infection with the virus comprising/encoding
the antigen{(s), uptake by the cell of the antigen{(s)/peptides thereof or expression of the
antigen{s)/peptides thereof. The preseniation is typically in the context of an MHC molecule at the

cell surface of the antigen-presenting cell.

Cells comprising/expressing the antigen(s)/peplides may have been contacted ("pulsed”™ with
peptides of the antigen{s) according to methods well known o the skilled person. Antigenic
peptides may be provided in a library of peptide mixtures (corresponding o one or more antigens),
which may be referred to as pepmixes. Peptides of pepmixes may .¢. be overlapping peptides of
8-20 amino acids in length, and may cover all or part of the amino acid sequence of the relevant
antigen.

Celis within the population of immune cells comprising receptors specific for the peptide(s) may be
activated (and stimulated to proliferate), following recognition of peptide(s) of the antigen(s)
presented by anligen-presenting cells (APCs) in the context of appropriate costimulatory signals. it
will be appreciated that “an immune cell specific for an oncolytic virus” encompasses piural cells,
&.g. populations of such celis. Such populations may be generated/expanded in vifro and/or ex

Vivo.

in some embodiments, an immune cell specific for an oncolytic virus is specific for an oncolytic
adenovirus (OncAd}, e.g. an OncAd as described herein. In some embodiments, an immune cell
specific for an oncolytic virus is specific for an antigen of an OncAd. In some embodiments, the
antigen is, or is derived from, an OncAd protein, e.qg. a prolein encoded by an early gene (e.g. E1
{e.g. E1A, E1B), E2 (e.g. E2A, EZB), ES or E4), a protein encoded by a late gene {&.g. L1, L2, L3,
L4 or L5}, a protein encoded by IX, or a protein encoded by Va2, In some embodiments, the
antigen is, or is derived from, an OncAd hexon and/or penton.

in some embodiments in accordance with various aspects of the present disclosure an immune
cell specific for a virus may be generated/expanded {(or may have been generated/expanded) by a
method comprising: stimulating a population of immune cells by culture in the presence of antigen

presenting cells (APCs) presenting a peptide of the virus.

in some embodiments an immune cell specific for an oncolytic virus according o the present

disclosure is prepared by a method emploving a PepMix comprising a mixiure of overlappying
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peptidas corresponding to Human Adenovirus 3 hexon and/or a PepMix comprising a mixdure of
overlappying peptides corresponding to Human Adenovirus 5 penton.

in some embodiments the oncolylic virus-specific immune cell expresses/comprises a CAR, e.g. a
CAR as described herein. The oncolytic virus-specific immune cell may be engineered 10 express
a CAR e.g. by transfection/iransduction of the oncolytic virus-specific immune cell with nucleic acid

encading a CAR.

Combinations of the disclosure

Aspects of the present invention include compositions and methods comprising/employing () an
oncolytic virus; (i) a virus comprising nucleic acid encoding an immunomodulatory factor; and il

at least one cell comprising a chimeric antigen receptor (CAR) specific for a cancer cell antigen.

Also provided are compositions and methods comprising/employing (i) an oncolytic virus; and (i)
at least one cell comprising a chimeric antigen receptor (CAR) specific for a cancer cell antigen
{(i.e. without necessarily also empioying a virus comprising nucleic acid encoding an

immunomodulatory facior).

Also provided are compositions and methods comprising/employing (i) an oncolytic virus; and (i)

an immune cell specific for the oncolyiic virus.

in some embodiments in accordance with various aspects described herein the cell
comprising/expressing the CAR is specific for the oncoiviic virus employed (e.g. comprises antigen
receptor {e.g. TCR) specific for an antigen of the oncolytic virus). That is to say, in some
embodiments the oncolytic virus and the specificity of the cell comprising/expressing the CAR are
matched. By way of example, in some embodiments the oncolytic virus is an adenovirus, and the
CAR-expressing cell comprising/expressing a CAR is an Adenovirus-specific T cell.

Similarly, in various aspects described herein an oncolylic virus is employed in combination with

an immune cell specific for the oncolytic virus (i.e. the same oncolylic virus).

‘Combinations” as referred to herein encompass products and compaositions (e.g. pharmaceutical
compaositions) comprising the components of the combination. "Combinations” also encompass
therapeutic regimens employing the the components of the combination.

in some embodiments the components of a combination are provided in separate compositions. In

some embodiments more than one component of a combination is provided in a2 composition. In
some embodiments the components of a combination are provided in one compositon.
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Similarly, in some smbodiments the components of a combination are administered separaiely. In
some embaodiments a component of a combination is administered with another component of the

combination. in some embodiments the components of a combination are administered together.

By way of illustration, in the example of a combination comprising an oncolylic virus, a virus
comprising nucleic acid encoding an immunomodulatory factor and at least one cell comprising a
CAR specific for a cancer celf antigen, the oncolytic virus and the virus comprising nucleic acid
encoding an immunomodulatory factor may be adminisiered together, and the at least one cell
comprising a CAR spegcific for a cancer cell antigen may be adminisiered separately (e.g.
subsequently).

Where components of a combination are administered together administration may be
simulianeous administration as described hereinbeiow. Where components of a combination are
administered separately, administration may be simultanecus administration or sequential
administration, as described hereinbelow. In cases wherein components of a combination are
administered separately, the administration of the separate componenis may or may not be
administered vig the same administration routes

Functional properties

The agents of the present disclosure may be defined by reference to one of more functional
properties. The agents may be evaluated for the functional properties, for example, by analysis as
described in the experimental examples. Simialrly, the combinations and methods of the present
disclosure may be defined by reference to one or more functional propertiss and/or effects, and
may be evaluated for such properties/effects e.g. by analysis as described in the experimental

examples,

in some embodiments, an oncobytic virus according to the present disclosure may possess ocne or
more of the following functional properties:
s  ability to replicate in, and/or cause cell killing of, cancer cells;
e reduced ability to replicate in and/or cause cell killing of, non-cancerous celis as
compared to the ability to replicate in, and/or cause cell killing of, cancer cells;
s comparable or improved abiiity to cause cell killing of cancer cells as compared to the
ability of one or more oncolvtic viruses known in the ari;
s ability to help replication of helper-dependent adenovirus (HDAd);
e comparable or improved ability to replicate in cancer cells as compared {o the ability of

one or more oncelytic viruses known in the ant.
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in some embodiments, a cell comprising a chimeric antigen recepior (CAR) specific for a cancer
cell antigen according to the present disclosure may possess one or mare of the following
functional properties:

= ability {o bind to HERZ,;

s ability to bind to HERZ-expressing celis;

e ability to cause cell killing of HERZ-expressing cells;

+ reduced ability 1o cause cell killing of cell not expressing HER2 as compared to the

ability to cause cell killing of HERZ-expressing cells.

in some embodiments the combination of an oncolylic virus, & virus comprising nucleic acid
encoding an immunomodulatory and at least one celi comprising a CAR specific for a cancer cell
antigen may possess one or more of the following funclional properties:

s improved ability o cause cell killing of cancer celis as compared to the ability to cause
cedi killing of cancer cells by any one of the components use alone, or by any two of
the components used in combination.

e ability to cause celi killing of cancer cells which is synergistic (i.e. super-additive) as
compared to the ability to cause cell kiliing of cancer ceils by the componenis used
alone.

in some embodiments the combination of an oncolytic virus and at least one cell comprising a
CAR specific for a cancer cell antigen may possess one or more of the following functional
properties:
e improved ability to cause cell killing of cancer cells as compared to the ability to cause
cell killing of cancer cells by either component used alone.
= ability o cause cell killing of cancer cells which is synergistic {i.e. super-additive) as
compared to the ability o cause cell killing of cancer cells by the components used

alone.

in some embodiments the combination of an oncolytic virus and an immune cell specific for the
oncolylic virus may possess one or more of the following functional properties:
s improved ability o cause cell killing of cancer celis as compared to the ability to cause
cell Killing of cancer cells by either component used alone.
e  ability to cause cell killing of cancer cells which is synergistic (i.e. super-additive) as
compared to the ability to cause cell killing of cancer ceils the components used alone.

Analysis of the ability to cause cell killing of cancer cells may be assessed e.g. in vitro, by analysis
of numberfviability of cancer cells. Analysis of the ability to cause cell killing of cancer celis may
also be analysed in vivo in an appropriate model, e.g. by analysis of number of cancer cells, tumor
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sizefvolume and/or some ather correlate of the number of cancer cells {&.g. disease progression,
severity of symptoms of the cancer efc)).

Therapeutic applications

Aspects of the present disclosure are concerned in particular with the use of an oncolytic virus, a
virus comprising nucleic acid encoding an immunomodulatory factor and at least one 7T cell
comprising a chimeric antigen receptor (CAR) specific for a cancer cell antigen, in the treatment of
& cancer in a subject.

Accordingly, the present disclosure provides a method of treating a cancer, comprising
administering 10 a subject: an oncolytic virus; a virus comprising nucieic acid encoding an
immunomodulatory factor; and at least one T cell comprising a chimeric antigen receptor (CAR)
specific for a cancer cell antigen.

The present disclosure also provides an oncolylic virus; a virus comprising nucleic acid encoding
an immunomodulatory factor; and at least one T call comprising a chimeric antigen receptor (CAR)
specific for a cancer cell antigen; for use in a method of ireating a cancer. Also provided is the use
of an oncolytic virus; a virus comprising nucleic acid encoding an immunomodulatory factor; and at
least one T cell comprising a chimeric antigen receptor (CAR) specific for a cancer cell antigen; in
the manufacture of a medicament for treating a cancer.

The present disclosure also provides a mathod of treating a cancer, comprising administering {o a
subject: (i) an oncolyiic virus; and (i) at least one celi comprising a chimeric antigen recepior
{CAR) specific for a cancer cell antigen. Also provided is (i} an oncolytic virus; and (i) at leasi one
cell comprising a chimeric antigen receptor (CAR) specific for a cancer cell antigen forusein a
method of treating a cancer. Alse provided is the use of (i} an oncolvtic virus; and (i) af least one
celt comprising a chimeric antigen receptor (CAR) specific for a cancer cell antigen in the
manufacture of a medicament for use in a method of freating a cancer.

The present disclosure also provides a method of treating a cancer, comprising administering o a
subject: (i) an oncolytic virus; and (i} an immune cell specific for the oncolvtic virus. Also provided
is (i} an oncolytic virus; and (i an immune cell specific for the oncolytic virus for use in a method of
freating a cancer. Also provided is the use of (i) an oncolytic virus; and (i) an immune cell spedific
for the oncolytic virus in the manufacture of a medicament for use in a method of treating a cancer.

Also provided are methods for freating cancer comprising administering the OncAds, HDAdSs,
CARs, nucleic acids/plurality of nucleic acids, cells and pharmaceutical compositions of the
present disclosure to a subjsct. Also provided are the OncAds, HDAds, CARs, nucleic
acids/plurality of nucleic acids, cells and pharmaceutical compositions of the present disclosure for

use in methods for irealing cancer. Also provided are the use of the OncAds, HDAds, CARs,
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nucleic acids/plurality of nucleic acids, celis and pharmaceautical compositions of the present
disciosure in the manufacture of a medicament for treating cancer.

“Treatment’ may, for example, be reduction in the development or progression of a cancer,
alleviation of the symptoms of a cancer or reduction in the pathology of a cancer. Traatment or
allenvigtion of a cancer may be sffective o prevent progression of the cancer, 2.¢. 10 prevent
worsening of the condition or to slow the rate of development of a more severe diseass siate. In
some ambodiments treatment or glleviation may lead {o an improvement in the cancer, 6.g. &
reduction in the sympioms of the cancer or reduction in some other currelate of the severity/activity
of the cancer. Prevention of & cancer may refer to pravention of a worsening of the condition or
prevention of the development of the cancer, &.¢ praventing an early stage cancer developing o g
later stage.

in some embodiments, the treatment may be aimed at reducing the number of cells of the cancer
or the amount of tissue comprising cancerous cells in the subject. In some embodiments, the
treatment may be aimed atl reducing the size of and/or preventing the growth of af ieast one tumor
i the subject.

in some embodiments, the treatment comprises administering an oncolytic virus according to the
present disclosure o the subject. In some embodiments, the freatment may comprise
administering to a subject a cell or population of celis comprising or encoding an oncobytic virus
according to the present disclosure. In some embodiments, the treatment comprises administering
an oncolytic virus and a virus encoding an immunomodulalory faclor according to the present
disclosure 1o the subject. In some embodiments, the freatment may comprise adminisiering to a
subject a cell or popuiation of cells comprising or encading an oncolvtic virus and/or virus encoding
an immunomodulatory factor according to the present disclosure.

in some embodiments, the ireatment may comprise modifying a cell or population of cells to
comprise/express a CAR according to the present disclosure. in some embodimenis, the
treatment may comprise administering 10 a subject a cell or population of cells maodified io
comprise/express a CAR of the present disclosurg. In some embodiments, the treatment is aimed
at providing the subject with an immune cell or population of immune celis which having specificity
for a cancer cell antigen, e.g. by administering a CAR-expressing cell according to the present

disclosure, or generating a CAR-expressing cell according to the present disclosure.

in some embodiments, the reatment may comprise administering to a subject an immune
celli/population of immune cells specific for an oncolytic virus according o the present disclosure.
in some embodiments, the treatment is aimed at providing the subject with an immune
cell/population of immune cells having specificity for an oncolytic virus. In some embodiments, the
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treatment may comprise generating/expanding a population of immune cells specific for an
oncalytic virus according to the present disclosure.

in some embodiments, the treatment may comprise administering 1o a subject an immune
cell/population of immune cells spedcific for an oncolytic virus according to the present disclosure,
maodified to comprise/express a CAR accerding to the present disclosure. in some embodiments,
the treatment is aimed at providing the subject with an immune cell/population of immune cells
having specificity for an oncolvtic virus also having specificity for a cancer cell antigen. in some
embodiments, the treatment may comprise generating/expanding a population of immune celis
specific for an oncolytic virus according to the present disclosure, and modifying a cell or cells of
the popuiation to comprise/express a CAR according to the present disclosure.

The subject 1o be freated may be any animal or human. The subject is preferably mammalian,
more preferably human. The subject may be a non-human mammal, but is more preferably
human. The subject may be male or female or of any gender. The subject may be a patient. A
subject may have been diagnosed with a cancer requiring treatment, may be suspected of having
such a cancer, or may be at risk of developing such a cancer.

in some embodiments, the cancer to be treated comprises cells expressing a cancer cell antigen,
e.g. a cancer cell antigen as described herein (6.g. HERZ). In some embodiments, the celis
express the cancer cell antigen (e.g. HERZ) at the cell surface.

in some embodiments, the cancer to be treated comprises cells expressing a cancer cell antigen
for which the CAR is specific. In some embuodiments, the CAR comprises a cancer cell anligen
binding domain, and the cancer to be treated comprises cells sxpressing the cancer call antigen,
e.g. celis expressing the cancer cell antigen at the cell surface.

in some embodiments, the cancer over-expressas the cancer cell antigen. Overexpression of a
cancer cell antigen can be delermined by detection of a level of expression of the cancer call
antigen which is greater than the level of expression by equivalent non-cancercus celis/non-tumor

tissue.
in some embodiments the cancer is a cancer expressing HER2, e.g. a cancer expressing HER2 at
the cell surface. In some embodiments, the cancer over-expresses HERZ. Overexpression of

HERZ can be determined by detection of a level of expression of HERZ which is greater than the

fevel of expression of HER2 by eguivalent non-cancerous celis/noen-tumor tissue.
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in some embodiments, the subject to be treated according to the present disclosure is selected for
treatment on the basis detection of expression/overexpression of the cancer cell antigen by a

cancer cell or tumour obtained from the subject.

Expression of a given cancer cell antigen may be determined by any suitable means. Expression
may be gene expression or protein expression. Geng expression can be determined e.g. by
detection of mRNA encoding the cancer cell antigen, for example by quantitative real-time PCR
{qRT-PCR). Protein expression can be determined e.g. by detection of the cancer cell antigen, for
example by antibody-based methods, for example by western blot, immunohistochemistry,
immunocytochemisiry, flow cytometry, or ELISA.

The cancer io be freated/prevented in accordance with the present disclosure may be any
unwanied cell proliferation {or any disease manifesting itself by unwanied cell proliferation),
neoplasm or tumor. The cancer may be benign or malignant and may be primary or secondary
{metastatic). The cancer may be resistant (initially or following treatment) and/or the cancer may
be recurring. A neoplasm or tumor may be any abnormal growth or proliferation of cells and may
be localed in any tissue. The cancer may be of tissues/cells derived from ¢.g. the adrenal gland,
adrenal medulla, anus, appendix, bladder, blood, bone, bone marrow, brain, breast, cecum,
central nervous system (including or excluding the brain) cerebellum, cervix, colon, duodenurm,
endometrium, epithelial celis {e.¢g. renal epithelia), galibladder, cesophagus, glial cells, heart,
teum, jejunum, kidney, lacrimal glad, larynx, liver, lung, lymph, lymph node, lymphoblast, maxilla,
mediastinum, mesentery, myomelrivm, nasopharynx, omenium, oral cavily, ovary, pancreas,
parotid gland, peripheral nervous system, peritoneum, pleura, prostale, salivary gland, sigmoid
colon, skin, small intestine, soft tissues, spleen, stomach, testis, thymus, thyroid gland, tongue,
tonsil, trachea, uterus, vulva, white blood celis.

The cancer to be treated/prevented may be any Kind of cancer, including any one of an acute
lymphobilastic leukemia (ALL), acute myeloid leukemia (AML), adrenocortical carcinoma, AIDS-
related cancer (e.g. Kaposi sarcoma, AlDS-related lymphoma, primary CNS lymphoma), anal
cancer, appendix cancer, astrocytoma, basal cell carcinoma of the skin, bile duct cancer (e.g.
cholangiocarcinoma), bladder cancer, bong cancer {e.g. Ewing sarcoma, ostecsarcoma, malignant
fibrous histiocytoma), brain tumor, breast cancer, bronchial tumor, Burkitt lymphoma, carcinoid
tumor, carcinoma of unknown primary, cardiac tumor, central nervous system cancer {e.g. atypical
teratoid/rhabdoid tumor, embryonal tumor, germ cell tumor, primary CNS lymphoma), cervical
cancer, chordoma, chronic lymphocytic leukemia (CLL), chronic myelogenous leukemia (CML),
chronic myeloproliferative neoplasm, colorectal cancer, craniopharyngioma, cutaneous T-cell
lymphoma {e.g. mycosis fungoides, Sézary syndrome), ductal carcinoma in situ (DCIS),
endometrial cancer (uterine cancer), ependymoma, esophageal cancer, esthesioneuroblastoma,
extracranial germ cell tumor, extragonadal germ cell tumor, eye cancer {e.g. intraocular
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melanoma, retinoblastoma) fallopian tube cancer, malignant fibrous histiocytoma of bone,
galibladder cancer, gastiic (stomach} cancer, gastrointestinal carcinoid tumor, gastrointestinal
stromal tumor (GIST), ovarian germ cell tumor, testicular cancer, gestational trophoblastic disease,
hairy cell leukemia, head and neck cancer, heart tumor, hepatoceliular (liver) cancer, histiocytosis,
Langerhans celi, Hodgkin lymphoma, hypopharyngeal cancer, islet cell tumor (pancreatic
neuroendocring tumaor), Kidney (renal celly cancer, laryngeal cancer, papillomatosis, lsukemia, lip
and oral cavity cancer, lung cancer (non-small cell lung cancer (NSCLC) and small celi lung
cancer (SCLCY) lymphoma, male breast cancer, melanoma, Merkel cell carcinoma, mescthelioma,
metasiatic cancer, metastatic squamous neck cancer with occult primary, midline tract carcinoma
involving NUT gene, mouth cancer, muliiple endocrine neoplasia syndromes, multiple
myeloma/plasma cell neoplasms, mycosis fungoides, myeiodysplastic syndrome,
myelodysplastic/myeloproliferative neoplasm, myelogenous leukemia, chronic myeloid leukemia,
acute myeloid leukemia (AML), nasal cavity and paranasal sinus cancer, nasopharyngeal cancer,
neurobiastoma, non-Hodgkin lymphoma, oral cancer, lip and orai cavity cancer, cropharyngeal
cancer, osteosarcoma, ovarian cancer, pancreatic cancer, papillomatosis, paraganglioma,
paranasal sinus cancer, nasal cavity cancer, parathyroid cancer, penile cancer, pharyngeal
cancer, pheochromocyioma, pituitary tumor, plasma cell neoplasm/muitiple myeloma,
pleuropuimonary blastoma, pregnancy and breast cancer, primary peritoneal cancer, prostate
cancer, rectal cancer, recurrent cancer, retinoblastoma, rhabdomyosarcoma,

salivary gland cancer, vascular tumor, uierine sarcoma, skin cancer, smali intestine cancer,
squamous cell carcinoma of the skin, T-cell lymphoma, throal cancer, thymoma, thymic carcinoma,
thyroid cancer, transitional cell cancer of the renal pelvis and ureter, urethral cancer, vaginal

cancer, vulvar cancear or YWiims tumor.

in some embodiments, the cancer to be treated is one or more of nasopharyngeal carcinoma
(NFC; e.g. Epsiein-Barr Virus (EBV)-positive NPC), cervical carcinoma (CC; e.g. human
papiltomavirus (HPV)-positive CC}, oropharyngeal carcinoma (OPC; e.g. HPV-positive OPC),
gastric carcinoma {GC, e.g. EBV-positive GC), hepatoceliular carcinoma (HCC; e.g. Hepatitis B
Virus (HBV)-positive HCC), lung cancer {e.g. non-small cell lung cancer (NSCLC)) and head and
neck cancer (e.g. cancer originating from tissues of the lip, mouth, nose, sinuses, pharynx or

larynx, e.g. head and neck squamous celi carcinoma (HNSCC)).

in some embodiments the cancer is associated with, or caused by, a virus. In some embodiments
the cancer is an EBV-positive cancer. In some embodiments the cancer is an HPV-positive
cancer.

in some embodiments, the cancer is one of a head and neck cancer, nasopharyngeal carcinoma
(NPC), oropharyngeal cancer (OPC), cervical cancer (CC), gastric/stomach cancer, gastric

carcinoma or lung cancer.
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Methods of medical treatment may also involve in vivo, ex vivo, and adoptive immunotherapies,

including those using autologous and/or heterologous cells or immorialized cell lines.

Administration

Administration is preferably in a "therapeutically effective amount”, this being sufficient o show
benefit to the individual. The actual amount administered, and rate and time-course of
administration, will depend on the nature and severity of the disease being treated. Prescription of
treatment, e.¢. decisions on dosage efe., is within the responsibility of general practitioners and
other medical doctors, and typically takes account of the condition to be treated, the condition of
the individual patient, the site of delivery, the method of administration and other factors known fo
practitioners. Examples of the technigues and protocols mentioned above can be found in
Remington’s Pharmaceutical Sciences, 20th Edition, 2000, pub. Lippincotlt, Williams & Wilkins.

Viruses, CARs, nudleic acids, and cells according to the present disclosure may be formulated as
pharmaceutical compositions or medicaments for clinical use and may comprise a
pharmaceutically acceptable carrier, diluenti, excipient or adjuvant. The composition may be
formulated for topical, parenteral, systemic, intracavitary, intravenous, intra-arterial, intramuscular,
intrathecal, intraccular, intraconjunctival, intratumoral, subcutaneous, intradermal, intrathecal, oral
or transdermal routes of administration which may include injection or infusion. Suitable
formulations may comprise the viruses, CARs, nucigic acids, or cells in sterile or isotonic medium.
Medicaments and pharmaceutical compositions may be formulated in fluid, including gel, form.
Fiuid formulations may be formulated for administration by injection or infusion (e.g. via catheter)
to a selected region of the human or animal body.

The cncolytic virus and/or the virus comprising nucleic acid encoding an immunomaodulatory factor
may be formulated for intratumoral administration. In some embodiments, the methods may
comprise intratumoral administration of the oncolytic virus and/or the virus comprising nucleic acid

enceding an immunomodulatory factor.

The cell comprising a CAR and/or the immune cell specific for an oncolytic virus may be
formulated for intravenous administration. In some embodiments, the methods may comprise
intravenous administration of the cell comprising & CAR and/or the immune cell specific for an

oncolytic virus.
Administration of the components of combinations of the present disclosure (e.g. oncolytic virus,
virus comprising nucleic acid encoding an immunomodulatory faclor; at least one T cell comprising

a CAR specific for a cancer cell antigen; immune cell specific for an oncolytic virus in accordance
with the present disclosure) may be simultaneous or sequential. The present disclosure also
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contemplates simultaneous or sequential administration of the OncAds, HDAds, CARs, nucleic
acids/plurality of nucleic acids, cells and pharmaceutical compositions of the present disclosure.

Simultaneous administration refers to administration of the agenis together, for example as a
pharmaceutical composition containing the agents {(L.e. a combined preparation), or immediately
after each other and optionally via the same route of administration, e.g. to the same artery, vein
or other blood vessel. In particular embodiments, the oncolytic virus and virus comprising nucleic
acid encoding an immunomodulatory factor may be adminisiered simultaneously in a combined
preparation. in certain embodiments upon simultaneous administration the two or more of the
agents may be administered via different routes of administration. In some embaodiments
simultaneous administration refers o administration at the same time, orwithine.g. 1 hr, 2 hrs, 3
hrs, 4 hrs, 5 hrs, 6 hrs, 8 hrs, 12 hrs, 24 hrs, 36 hrs or 48 hrs.

Sequential administration refers to adminisiration of one or more of the agents followed after a
given time interval by separate administration of another of the agents. it is not required that the
two agents are administered by the same route, although this is the case in some embodiments.
The time interval may be any time interval, including hours, days, weeks, months, or years. In
some ermbodiments sequential administration refers 1o administrations separated by a time interval
of one of at least 10 min, 30 min, 1 hr, 6 hrs, 8 hrs, 12 hrs, 24 hrs, 36 hrs, 48 hrs, 3 days, 4 days, §
days, 6 days, 1 week, 2 weeks, 3 weeks, 1 month, & weeks, 2 months, 3 months, 4 months, 5
months or & months.

in some embodiments, the ireatment may further comprise other therapeutic or prophylactic
intervention, e.g. chemotherapy, immunotherapy, radiotherapy, surgery, vaccination and/or
hormone therapy. Such other therapeutic or prophylactic intervention may occur before, during
and/or after the therapies encompassed by the disclosure, and the deliveries of the other
therapeutic or prophylactic interventions may occur via different administration routes as the
therapies of the disclosure. Chemoctherapy and radiotherapy respectively refer to treatment of a8
cancer with a drug or with ionising radiation {e.qg. radistherapy using X-rays or y-rays). The drug
may be a chemical entity, e.g. small moleculs pharmaceutical, antibiotic, DNA intercalator, protein
inhibitor {e.¢. kinase inhibitor), or a biclogical agent, e.g. antibody, antibody fragment, nucleic acid
or peptide aptamer, nucleic acid (e.g. DNA, RNA), peptide, polypeptide, or profein. The drug may

be formulated as a pharmaceutical composition or medicament. The formulation may comprise
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one or more drugs (e.¢. one or more active agents) together with one or more pharmaceautically
acceptable diluents, excipients or carriers.

The chemotherapy may be administered by one or more routes of administration, e.g. parenteral,
intravenous injection, oral, subcutaneous, intradermal or intratumoral.

The chemotherapy may be administered according to a treatiment regime. The treatment regime
may be a pre-determined timetable, plan, scheme or schedule of chemotherapy administration
which may be prepared by a physician or medical practitioner and may be lallored to suif the

patient requiring treatment.

The treatment regime may indicate one or more of: the type of chemotherapy to administer to the
patient; the dose of each drug or radiation; the time interval between adminisirations; the length of
each treatment; the number and nature of any treatment holidays, if any efc. For a co-therapy a
single treatment regime may be provided which indicates how each drug is 1o be administered.

Chemotherapeutic drugs and biologics may be selected from: alkylating agenis such as cisplatin,
carboplatin, mechiorethamine, cyclophosphamide, chiorambuci, ifosfamide; purine or pyrimidine
anti-metabolites such as azathiopurine or mercaptopurine; alkaloids and terpencids, such as vinca
alkaloids {e.g. vincristine, vinblastine, vinoreibine, vindesine)}, podophylictoxin, etoposide,
teniposide, taxanes such as paciitaxe! (TaxolTM), doceiaxel; topoisomerase inhibitors such as the
type | topoisomerase inhibitors campiothecins irinctecan and topotecan, or the type li
topoisomerase inhibilors amsacrine, eloposide, etoposide phosphate, teniposide; antitumor
antibiotics (e.g. anthracyline antibiotics) such as dactinomycin, doxorubicin (AdriamycinTM),
epirubicin, bleomycin, rapamycin; antibody based agenis, such as anti-PD-1 antibodies, anti-PD-
L1 antibodies, anli-TIM-3 antibodies, anti-CTLA-4, anti-4-18B, anti-GITR, anti-CD27, anii-BLTA,
anti-OX43, anti-VEGF, anti-TNFq, anti-IL-2, antiGplib/iiia, anti-CD-52, anti-CD20, anti-R8Y, anti-
HERZ/neu(erbB2}, anti-TNF receptor, anti-EGFR antibodies, monocional antibodies or antibody
fragments, exampies include: cetuximab, panitumumab, infliximab, basiliximab, bevacizumab
{(Avastin®), abciximab, daclizumab, gemtuzumab, alemtuzumab, rituximab (Mabthera®),
palivizumab, trastuzumab, etanercept, adalimumab, nimotuzumab; EGFR inihibitors such as
erlotinib, cetuximab and gefitinib; anti-angiogenic agents such as bevacizumab (Avastin®); cancer

vaccines such as Sipuleucel-T (Provenge®).

Further chemotherapeutic drugs may be selected from: 13-cis-Retinoic Acid, 2-
Chilorcdeoxyadenaosine, 5-Azacitidine 5-Fluorouracil, 6-Mercapiopurine, 6-Thioguanine, Abraxane,
Accutane®, Actinomycin-D Adriamycin®, Adrucil®, Afinitor®, Agrviin®, Ala-Con®, Aldesleukin,
Alemtuzumab, ALIMTA, Alitretincin, Alkaban-AQ®, Alkeran®, All-transretinoic Acid, Alpha
interferon, Altretamine, Amethopterin, Amifostine, Aminoglutethimide, Anagrelide, Anandron®,
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Anastrozole, Arabinosylcytosine, Aranesp®, Aredia®, Arimidex®, Aromasin®, Arranon®, Arsenic
Trioxide, Asparaginase, ATRA Avastin®, Azacitidine, BCG, BONU, Bendamustine, Bevacizumab,
Bexarotene, BEXXAR®, Bicalutamide, BICNU, Blenoxane®, Bleomycin, Boriezomib, Busulfan,
Busulfex®, Calcium Leucovorin, Campath®, Camptosar®, Campiothecin-11, Capecitabing,
Carac™, Carboplatin, Carmustine, Casodex®, CC-5013, CCL779, CONU, CDDP, CeeNU,
Cerubidine®, Cetuximab, Chiorambucil, Cisplatin, Citrovorum Factor, Cladribine, Cortisone,
Cosmegen®, CPT-11, Cyclophosphamide, Cytadren®, Cylarabine Cytosar-U®, Cytoxan®,
Dacogen, Dactinomycin, Darbepcoetin Alfa, Dasatinib, Daunomycin, Daunorubicin, Dauncrubicin
Hydrochloride, Daunorubicin Lipesomal, DaunoXome®, Decadron, Decitabine, Delta-Cortef®,
Deltasone®, Denileukin, Diftitox, DepoCyt™, Dexamethasone, Dexamethasone Acelate,
Dexamethasone Sodium Phosphate, Dexasone, Dexrazoxaneg, DHAD, DIC, Diodex, Docetaxel,
Doxil®, Doxorubicin, Doxerubicin Liposomal, Droxia™, DTIC, DTIC-Dome®, Duralone®,
Eligard™, Ellence™ Eloxatin™, Elspar®, Emcyi®, Epirubicin, Epoetin Alfa, Erbitux, Erictinib,
Erwinia L-asparaginase, Estramustine, Ethyol Etopophos®, Efoposide, Etoposide Phosphate,
Eulexin®, Everolimus, Evista®, Exemestane, Faslodex®, Fernara®, Filgrastim, Floxuridine,
Fludara®, Fludarabine, Fluoroplex®, Fluorouracil, Fluoxymesterone, Flutamide, Folinic Acid,
FUDR®, Fulvestrant, Gefitinib, Gemcitabine, Gemtuzumab ozogamicin, Gleevec™, Gliadel®
Wafer, Goserelin, Granulocyte - Colony Stimulating Factor, Granulocyte Macrophage Colony
Stirmulating Factor, Herceptin ®, Hexadrol, Hexalen®, Hexamethyimelamine, HMM, Hycamtin®,
Hydrea®, Hydrocort Acelate®, Mydrocortisone, Hydrocortisone Sodium Phosphate,
Hydrocortisone Sodium Succinate, Hydrocortone Phosphate, Hydroxyurea, lbritumomab,
tbritumomab Tiuxetan, Idamycin®, ldarubicin, fex®, IFN-alpha, liosfamide, {L-11, IL-2, Imatinib
mesylate, Imidazole Carboxamide, Interferon alfa, Interferon Alfa-2b (PEG Conjugate), interleukin
- 2, interleukin-11, Intron A® (inlerferon alfa-2b), lressa®, irinolecan, Isotretinoin, ixabepilone,
ixempra™, Kidrolase, Lanacon®, Lapatinib, L-asparaginase, LCR, Lenalidomide, Letrozols,
Leucovorin, Leukeran, Leukine™, Leuprolide, Leurocristine, Leustatin™, Liposomal Ara-C, Liguid
Pred®, Lomusting, L-PAM, L-Sarcolysin, Lupron®, Lupron Depot®, Matulane®, Maxidex,
Mechiorethamine, Mechiorethamine Hydrochioride, Medralone®, Meadrol®, Megace®, Megestrot,
fMegestrol Acetate, Melphalan, Mercaptopurine, Mesna, Mesnex™, Methotrexate, Methotrexate
Sodium, Methyiprednisoclone, Meticorten®, Mitomycin, Mitomycin-C, Mitoxantrone, M-Predniscl®,
MTC, MTX, Mustargen®, Mustine, Mutamycin®, Myleran®, Mylocel™, Mylotarg®, Naveibine®,
Nelarabine, Neosar®, Neulasia™, Neumega®, Neupogen®, Nexavar®, Nilandron®, Nilutamide,
Nipent®, Nitrogen Musiard, Novaidex®, Novantrone®, Octrectide, Octrectide acetale, Oncospar®,
Oncovin®, Ontak®, Onxal™, Cprevelkin, Orapred®, Crasone®, Oxaliplatin, Paclitaxel, Paciitaxel
Protein-bound, Pamidronate, Panitumumab, Panretin®, Paraplatin®, Pediapred®, PEG Interferon,
Pegaspargase, Pegfiigrastim, PEG-INTRON™ PEG-L-asparaginase, PEMETREXED,
Pentostatin, Phenvialanine Mustard, Platinol®, Platinol-AG®, Predniscione, Prednisone, Prelone®,
Procarbazine, PROCRIT®, Proleukin®, Prolifeprospan 20 with Carmustine implant Purinethol®,
Raloxifene, Reviimid®, Rheumalrex®, Rituxan®, Rituximab, Roferon-A® (Interferon Alfa-2a),
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Rubex®, Rubidomycin hydrochioride, Sandostatin® Sandostatin LAR®, Sargramostim, Solu-
Cortef®, Solu-Medrol®, Sorafenib, SPRYCEL™, 8Ti571, Streptozocin, SU11248, Sunitinib,
Sutent®, Tamoxifen, Tarceva®, Targretin®, Taxol®, Taxotere®, Temodar®, Temozoiomide,
Temsirolimus, Teniposide, TESPA, Thalidomide, Thalomid®, Theralys®, Thioguanine,
Thioguanine Tabloid®, Thiophosphoamide, Thioplex®, Thiotepa, TICE®, Toposar®, Topotecan,
Toremifene, Torisel®, Tositumomab, Trastuzumab, Treanda®, Tretinoin, Trexall™, Trisenox®,
TSPA, TYKERB®, VCR, Vectibix™, Velban®, Velcade®, VePesid®, Vesanoid®, Viadur™,
Vidaza®, Vinblastine, Vinblastine Sulfate, Vincasar Pis®, Vincristine, Vinorelbine, Vinorelbine
tartrate, VLB, VM-26, Vorinostat, VP-16, Vumon®, Xeloda®, Zanosar®, Zevalin™, Zinecard®,
Zoladex®, Zoledronic acid, Zolinza, Zometa®.

in embodiments of the present disclosure wherein a nucieic acid/virus encoding an enzyme

capabie of catalysing conversion of a non-toxic facior to a cytotoxic form is employed, the method
may further comprise administration with a prodrug substrate for the enzyme. The prodrug may be
administered simuitaneousiy or sequentially to administration of the nucleic acidfvirus encoding an

enzyme capable of catalysing conversion of a non-toxic factor 1o a oytotoxic form.

in some embodiments the prodrug is selected from ganciclovir (GCV), aciclovir (ACV) and/or
valaciclovir, e.q. where the nucleic acid/virus encodes a thymiding kinase. In some embodiments
the prodrug is 5-fluorocytosine (5-FC), e.g. where the nucleic acid/virus encodes a cylosine
deaminase. In some embodiments the prodrug is selected from CB1954, nilro-CBI-DE! and/or PR-
104 A, e.g. where the nucleic acid/virus encodes a nitroreductase. In some embodiments the
prodrug is oxazaphosphorine (e.g. cyclophosphamide or ifosfamide), e.g. where the nucleic
acid/ivirus encodes a cytochrome P450. In some embodiments the prodrug is a nitrogen musiard
based drug (e.g. CMDA or ZD2767P), &.g. where the nucleic acid/virus encodes a
carboxypeptidase G2. in some embodiments the prodrug is 8-methylpurine 2-deoxyriboside and/or
fludarabine {&.g. 6-methylpurine-2'-deoxyriboside (MeP-dR), 2-F-2'-deoxyadenosine (F-dAdo) or
arabincfuranosyl-2-F-adenine monophosphate (F-araAMP), e.g. where the nucleic acid/virus
encodes a purine nucleoside phosphorylase. in some embodimenis the prodrug is indole-3-acetic
acid (1AA), e.g. where the nucleic acid/virus encodes a horseradish peroxidase. Iin some
embodiments the prodrug is irinolecan, e.g. where the nucleic acidivirus encodes a
carboxylestierase.

Multiple doses of the agentis {e.g. vituses (OncAds, HdAds), CARs, nucleic acids/plurality of
nucleic acids, veciors, cells, compositions, combinations, prodrugs) of the present disclosure may
be provided. One or more, or each, of the doses may be accompanied by simuitaneous or
sequential administration of another therapeutic agent.

Muitiple doses may be separated by a predetermined time interval, which may be selected to be
oneoft,2,3,4,5 6,7, 8,9, 10,11, 12, 13,14, 15, 18,17, 18, 19, 20, 21, 22, 23, or more hours
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ort,2,3,4,586,7, 8,8, 10, 11,12, 13, 14, 15, 186,17, 18, 19, 20, 21, 22, 23, 24, 25, 28, 27, 28,
29, 30, or 31 days, or 1, 2, 3, 4, 5, or 6 months. By way of example, doses may be given once
every 7, 14, 21 or 28 days (plus or minus 3, 2, or 1 days).

Adoptive fransfer

in embodiments of the present disclosure, the methods of treatment comprise adoptive transfer of
immune cells. Adoptive cell transfer (ACT) generally refers to a process by which celis (e.g.
immune celis) are obtainad from a subjedct, typically by drawing & blood sample from which the
cells are isolated. The cells are then typically treated or altered in some way, and then
administered either {o the same subiject (adoptive transfer is of autologous cells) or to a different
subject (adoptive transfer is of allogeneic cells). The treatment is typically aimed at providing
population of cells with certain desired characteristics t0 a subject, or increasing the frequency of
cells with such characteristics in that subject. In the present disclosure, adoptive transfer may be
performead with the aim of introducing a cell or population of cells into a subject, and/or increasing
the frequency of a cell or population of cells in a subject.

in some embodiments, the subject from which the cell is isolated is the subject administered with
the modified cell (. e., adoptive transfer is of autologous cells). In some embodiments, the subject
from which the cell is isolated is a different subject to the subject to which the maodified cell is
administered {{ ¢., adoptive transfer is of allogeneic cells).

Adoptive transfer of T cells is described, for example, in Kalos and June 2013, immunity 38(1): 49-
80, which is hereby incorporated by reference in its entirety. Adoptive transfer of NK celis is
described, for example, in Davis ef af. 2015, Cancer J. 21(8): 486-491, which is hereby

incorporated by reference in its entirety.

The cell may e.g. be a neutrophil, eosinophil, basophil, dendritic cell, lymphocyle, or monocyte.
The lymphocyte may be e.g. a T cell, B cell, NK cell, NKT cell or innate lymphoid cell (ILC), or a
precursor thereof. In some embodiments, the cellis a T cell. In some embodiments, the Teellis a
CD3+ T cell. In some embodiments, the T cell is a CD3+, CD4+ T cell. in some embodiments, the
Teellis a CD3+, CO8+ T cell. In some embodiments, the T cell is a T helper cell (Tw cell)). In
some embodiments, the T cell is a cytoloxic T cell (e.g. a cytotoxic T lymphocyte (CTL)). In some
embodiments, the T cell is a virus-specific T cell. In some embodiments, the T cell is specific for
EBV, HPV, HBV, HCV or sHIV.

in some embodiments the cell is an immune cell specific for an oncolytic virus, as described
herein. Accordingly, in some embodiments the methods comprise adminisiration of at least one
immune cell specific for an oncolytic virus to a subjech. In some embodiments, the methods of the
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disclosure comprise generating/expanding a population of immune cells specific for an oncolviic
virus, and administering at least one immune cell specific for the oncolvtic virus {0 a subject.

in some embodiments, the methods comprise:
{a) isolating immune celis from a subject;
{b) generating or expanding a population of immune cells specific for an oncolylic virus by
a method comprising: stimulating the immune celis by culture in the presence of antigen
presenting cells (APCs) presenting a peptide of the oncolytic virus, and;

{c} adminisiering at least one immune cell specific for the oncolytic virus {0 a subject.

in some embodiments the method steps for production of an immune cell specific for an oncolytic
VIFUS may comprise one or more of: taking a blood sample from a subject; isolating PBMCs from
the blood sample; generating/expanding a population of immune celis specific for an oncolytic
virus {(e.g. by culturing PBMCs in the presence of cells (e.g. APCs) comprising/expressing
antigen(s)/peplide(s) of the oncolytic virus); culturing immune celis specific for an oncolytic virus in
in vitro or ex vivo celi culture; collecting immune cells specific for an oncolytic virus; mixing immune
cells specific for an oncolytic virus with an adjuvant, diluent, or carrier; administering the modified
cell to a subject.

The present disclosure also provides methods of freating a cancer in a subject comprising
administering at least one cell comprising a chimeric antigen recepior (CAR) specific for a cancer
cell antigen. In connection with this feature of the disclosure, in some embodiments, the method
additionally comprises steps for production of the at least one cell comprising a chimeric antigen
receptor {CAR) specific for a cancer cell antigen. The CAR may be a first generation, second
generation or third or subsequent generation CAR. The CAR may comprise one, two, three, or
more costimulatory domains, for example.

In some embodiments, the methods comprise modifying at least one cell obtained from a
subiect {0 express or comprise a CAR according 1o the disclosure, opticnally expanding the

modified at least one cell, and administering the modified at least one celi {0 a subject.

in some embodiments, the methods comprise:
(a) isolating at least one cell from a subject;
(b) modifying the at least one cell to express or comprise a CAR according to the present
disclosure, or a nucleic acid encoding a CAR according to the present disclosure,
{¢) optionally expanding the modified at least one cell, and;
{dy administering the modified at least one cell {0 a subject.

in some embodiments the cell comprising/expressing a CAR specific for a cancer cell antigen is an

immune cell specific for an oncolytic virus, as described herein. In some embodiments, the
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methods comprise modifying an immune cell specific for an oncolvlic virus t0o express or comprise
a CAR according to the disclosure, optionally expanding the modified immune cell specific for an
oncolytic virus, and administering the modified immune cell specific for an oncolytic virus to a

subject.

in some embodiments, the methods comprise:
{a) isolating immune celis from a subject;
{b) generating or expanding a population of immune celis specific for an oncolytic virus by
a method comprising: stimulating the immune celis by culture in the presence of antigen
presenting cells (APCs) presenting a peptide of the oncolvtic virus;
{c) modifying at least one immune cell specific for an oncolytic virus to express or
comprise a CAR according to the present disclosure, or a nucleic acid encoding a CAR
according to the present disclosure,
{d) optionally expanding the modified at least one immune cell speacific for an oncohytic
virus, and;
{e) administering the modified at least one immune cell specific for an oncolytic virus to a
subject.

The at least one cell modified according 1o the present disciosure can be modified o
comprise/express a CAR according to methods well known to the skilled person. The modification
may comprise nucleic acid transfer for permanent or transient expression of the transferred nucleic
acid. Any suilable genetic engineering platform may be used (o modify a cell according o the
present disclosure. Suitable methods for modifying a cell include the use of genelic engineering
platforms such as gammaretroviral vectors, lentiviral vectors, adenovirus vectors, DNA
transiection, transposon-based gene delivery and RNA transfection, for example as described in

Maus ef al., Annu Rev immunol (2014) 32:1898-225, incorporated by reference hereinabove.

in some embodiments the method sieps for production of the al least ong cell comprising a
chimeric antigen receptor (CAR) specific for a cancer cell antigen may comprise ong or more of:
taking a blood sample from a subject; isolating and/or expanding at least one cell from the blood
sample; culturing the at least one cell in in vifro or ex vivo cell culture; introducing into the at least
one cell a CAR as described herein, or a nucleic acid encoding a CAR as described herein,
thereby modifying the at least one cell; expanding the at least one modified cell; collecting the at
least one modified cell; mixing the modified cell with an adjuvant, diluent, or carrier; administering
the modified cell {o a subject.

in some embodiments, the methods may additionally comprise treating the cell to induce/enhance
expression of the CAR or nucleic acid encoding the CAR. For example, the nucleic acid may
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comprise a control element for inducible upreguiation of expression of the CAR from the nucleic
acid in response io treatment with a particular agent. In some embodiments, treatment may be in
vive by administration of the agent to a subject having been adminisiered with a modified cell
according to the disclosure. In some embodiments, treatment may be ex vive or in vilro by
administration of the agent to cells in culture ex vivo or in vitro.

The skilled person is able io determine appropriate reagents and procedures for adoptive transfer
of ceils according o the present disciosure, for example by reference fo Dai ef al, 2016 J Nat

Cancer Inst 108(7): djv439, which is incorporated by reference in its entirety.

in a related aspect, the present disclosure provides a method of preparing a modified cell, the
method comprising infroducing into a celi a CAR according to the present disclosure or a nucieic
acid encoding a CAR according o the present disclosure, thereby madifying the at least one cell.

The method is preferably performed in vifro or ex vivo.

Compositions/products/kits

The present disclosure also provides an oncolytic virus as described herein, oplionally isolated.
Also provided is a nucleic acid enceoding the oncolytic virus, optionally isolated. Also provided is a
cell comprising the oncolylic virus, or comprising nucleic acid encoding the oncolylic virus,
optionally isolated.

The present disclosure also provides a virus comprising nucleic acid encoding an
immunomaodulatory facior as described herein, optionally isolated. Also provided is a nucieic acid
encoding the virus, optionally isolated. Also provided is a cell comprising the virus, or comprising

nucleic acid encoding the virus, optionally isolated.

The present disclosure also provides a chimeric antigen receptor (CAR) as described hergin,
optionally isolated. Also provided is a nucleic acid encoding the CAR, optionally isolated. Also
provided is a celi comprising the CAR, or comprising nucleic acid encoding the CAR, optionally

isolated.

The present disclosure also provides compositions comprising an oncolytic virus, a virus
comprising nucleic acid encoding an immunomodulatory factor, a chimeric antigen receptor, a
nucleic acid/plurality of nucleic acids, or a cell according {o the disclosure.

The cncolytic virus, virus comprising nucleic acid encoding an immunomodulatory factor, chimeric
antigen receptor, nucleic acid/plurality of nucleic acids or cell according to the present disclosure

may be formulated as pharmaceutical compositions for clinical use and may comprise a
pharmaceutically acceptable carrier, diluent, excipient or adjuvant. Combinations of the present
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disclosure may be provided in a single compaosition, or may be provided as plural compositions
comprising the components of the combination.

in accordance with the present disclosure methods are also provided for the production of
pharmaceutically useful compaositions, such methods of production may comprise one or more
steps selected from: isolating an oncolytic virus, a virus comprising nucleic acid encoding an
immunomodulatory factor, a chimeric antigen receplor, a nucleic acid/plurality of nucleic acids, or a
cell as described herein; and/or mixing an oncelytic virus, a virus comprising nucleic acid encoding
an immunomodulatory factor, a chimeric antigen receptor, a nucleic acid/plurality of nucleic acids,
or a cell as described herein with a pharmaceutically acceptable carrier, adjuvant, excipient or
diluent.

For example, a further aspect of the present disclosure relates to a method of formulating or
producing a medicament or pharmaceutical composition for use in the treatment of a cancer, the
method comprising formulating a pharmaceutical composition or medicament by mixing an
oncolytic virus, a virus comprising nucleic acid encoding an immunomodulatory factor, a chimeric
antigen receplor, a nucleic acid/plurality of nucleic acids, or a cell as described herein with a
pharmaceutically acceptable carrier, adjuvant, excipient or diluent.

The present disclosure aiso provides a kit of paris comprising one or more of an oncolytic virus, a
virus comprising nucleic acid encoding an immunomodulatory factor, a chimeric antigen receptor,
a nucleic acid, a cell or a composition according {o the present disclosure.

in some embodiments the kit may have at least one conlainer having a predelermined quantity of
an oncolytic virus, a virus comprising nucleic acid sncoding an immunomodulatory factor, a
chimeric antigen receptor, a nucleic acid/plurality of nucleic acids, or a cell according to the
disclosure or a composition according to the present disclosure. The kit may have containers
containing individual components of the combinations of the present disclosure, or may have
containers containing combinations of the components of the combinations of the present
disciosure.

The kit may provide the oncolvtic virus, virus comprising nucleic acid encoding immunomodulatory
factor, CAR, nucleic acid, cell or composition with instructions for administration to a patient in
order o treat a specified cancer. The oncolytic virus, virus comprising nucleic acid encoding
immunormodulatory facior, CAR, nucleic acid/plurality of nucleic acids, celi or composition may be
formulated so as o be suitable for injection or infusion 10 a tumor or 1o the bicod.

in some embodiments the kit may comprise materiais for producing a cell according 1o the present
disclosure. For example, the kit may comprise materials for modifying a cell {0 express or comprise
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a virus or an antigen/peptide thereof, CAR or nuclsic acid/plurality of nucleic acids according to the
present disclosure, or materials for infroducing info a cell the virus or an antigen/peptlide thereof or

nucleic acid/plurality of nucleic acids according to the present disclosure. The kit may comprise

materials for producing an immune cell specific for an oncolytic virus; for exampie, the kit may

comprise pepimixes of one or more antigens of the oncolylic virus.

in some embodiments the kit may further comprise at least one container having a predetermined

quantity of another therapeutic agent (e.g. anti-infective agent or chemotherapy agent). In such

embodiments, the kit may also comprise a second medicament or pharmaceutical composition

10 such that the two medicaments or pharmaceutical compositions may be administered
simultangously or separately such that they provide a combined treatment for the cancer. The
therapeutic agent may also be formulated so as to be suitable for injection or infusion to a tumor or
to the blood.
Sequence [dentity
15 Pairwise and multiple seqguence alignment for the purposes of determining percent identity
between two or more amino acid or nucleic acid sequences can be achieved in various ways
known to a person of skill in the ar, for instance, using publicly available computer sofiware such
as ClustalOmega (S0ding, J. 2005, Bicinformatics 21, 951-860), T-coffee (Nolredame ef af. 2000,
J. Mol Biol. (2000} 302, 205-217), Kalign {(Lassmann and Sonnhamimer 2005, BMC
20 Bicinformatics, 8(298)} and MAFFT (Katoh and Standley 2013, Molecular Biclogy and Evolution,
30(4) 772780 software. When using such software, the defauli parameters, e.g. for gap penalty
and extension penalty, are preferably used.
Seguences
%Ega, DESCRIPTION | SEQUENCE
MTRAMDWIWRILFLVGAATCGAHSQVQOQLOESGPGLVKPSETLSLTCTVSGGSIS
SSESYYWOEWIRGPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISVDTSKNQFSLKL
SSVTAADTAVYYCARYAPDSSGYLVAFDIWGQGTMVTVSSGCGGGSGGEGESG
HER2(C5)- GGGSQTVVTQERSFSVSPGETVTLTCGLSSGSVSTOYYPSWYQQTRGQAPR
1 CD28TM,ICD- TLIYSTNSRSSGVPDRFSGSILGNKAALTITCGAQADDESDYYCVLYMGSGISVF
CD3Z CAR GGGTKLTVLGSEPKSCDKTHTCPTRFWVILVVWGGVLACYSLLVTVAFIIFWVRS
KRSRLLHEDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKFSRSADAPAY
QQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNEL
QKDKMAEAYSEIGMEKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
MTRAMDWIWRILFLVGAATGAHSQVOLOOWGAGLLKPSETLSLTCAVYGGSF
SGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQFSLKL
SSVTTADTAVYYCARMGINSGGYLYGMDVWGQGTTVTVSSGGGESGEGEES
HER2(E4)- GEEESQTVVTQEPSFSVSPGGTVTLTCGLSSGEVSTSYYRPSWYQQIPGQAPR
2 CD28TM,ICD- TLIYTTNIRSSGVYPDRFGGSILGNKAALTITGAQAEDESDYYCMLYMGSGIWVF
CBb3Z CAR GCGGTKLTVLGSEPKSCDKTHTCOPTRFWVLYWGGVLACYSLLVTVAFIIFWVRS
KRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKFSRSADAPAY
QQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNEL
QKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
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MTRAMDWIWRILFLYGAATGAHSQVQLVESGPGLVKPSGTLSLTCAVSGGSIS
SSNWWISWVRQPPGKGLEWIGEIYHSGSTNYNPSLKSRVTISVDTSKNQFSLKL
SSVTAADTAVYYCARMGANSGGYLYGMDVWGQGTTVTVSSGGEGESGGGEES

HER2(F1)- GOGGSATVVTQEPSFSVSPGGTVTL TCOLSSGEVSTSYYPSWYQQTPGOAP
3 CD28TMICD- | RTLIYSTNTRSSGVPDRFSGSILGNKAALTITGAQADDESDYYCVLYMGSGIWY
CD3Z CAR FGGGTKLTVLGSEPKSCOKTHTCP TREWVLYVVGGVLACYSLLVTVAFIFWVR
SKRSRLLHSDYMNMTPRRPGPTRKHY QPYAPPRDEAAYRSRYKFSRSADAPA
YOOGANQL YNELNLGRREEYDVLDKRRGROPEMGGKPORRKNPQEGLYNEL
QKDKMAEAY SEIGMKGERRRGKGHDGLYQGLETATKD TYDALHMQALPPR
) SB38 VD WV YVVGGVLACY SLLVTVAFTIF WY
5 CD25 10D RSKRORLLHSDYMNMTPRREGPTRKHYOPYAPPRDFAAYRS
RVKFSRSADAPAY QOGANALYNEL NLGRREEYDVLDKREGRDPEMGGKPGR
6 CD3Z ICD RKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYD
ALHMQALPPR
7 GasaTnker T GGGGSGGGGEEGGES
3 hulaG H leader | MDWIWRILFLVGAATGAHS
9 Hinge EPKSCDKTHTOPTR
HER2(C5) LO-
10 HERZ GLSSGSVSTGYYPS
HERD(CE) LD
11 e STNSRSS
HER2(CE) LC-
12 ner2 VLYMGSGISV
13 gggmf’) HC- | sseyvwie
HER2(CE) HE-
14 ER2 SIYYSGSTYYNPSLKS
15 gg%@@ HC- | v APDSSGYLVAFD
GTVVTOEPSFOVEPGGTVILTCOLESRaVaTaYYPSWY OO TPGOAPRTLIVET
16 HERZ(CE) VL. | NSRSSGYPDRFSGSILGNKAALTITGAQADDESDYYCYLYMGSGISVFGGETK
LTVLGS
OVaLOESCPGLVKPEETL Sl T ETVE GG S E SV NE WiROPPOKGLEWIGE]
17 HER2(CE) VH | YYSGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARYAPDSSGY
LVAFDIWGQGTMVTVSS
HERZ(E4) LO-
18 e GLESGSVSTSYYPS
HERO(ED LE-
19 HER? TTNIRSS
HER2(E4) LC-
20 HER? MLYMGSGIVWY
HER2(E4) HE-
21 NG SGYYWS
HER2(E4) HO-
22 HeRe EINHSGSTNYNPSLKS
23 ggi‘;i{m) HC- | MeINsGEYLYGMDY
GTVVTOEPSFSVEPGGTVILTCOLSSGaVaTaY YPaWY QUIPGOAPRTLIVIT
24 HER2(E4) VL | NIRSSGVPDRFGGSILGNKAALTITGAGAEDESDYYCMLYMGSGIMWFGGGTK
LTVLGS
QVOLOGWEAGLLKPSETLSLTCAVY GREF GGy Y WaWIROPPEKGLEWIGEN
25 HERZE4) VH | HSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTTADTAVYYCARMGINSGEYL
YGMDVWGGGTTVTVSS
26 gg;ﬁ“zﬂ LC- | GLesGeVSTSYYPS
27 HERZFDLC- | grnTRSS

CDR2
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28

HERZ(F1) LC-
CDR3

VLYMGSGIVWYW

29

HER2(F1) HC-
CDR1

SSNWWS

30

HER2(F1) HC-
CDR2

EIYHSGSTNYNFPSLKS

31

HERZ2(FT) HO-
CDR3

MGANSGGYLYGMDY

32

HERZ({F1) VL

QTVWTQEPSFEVSPGGTVTLTCGLSSGSVSTSY Y PSWYQQTPGRAPRTLIYET
NTRSSGVPDRFSGSILGNKAALTITGAQADDESDYYCYLYMGESGIWVFGGGTK
LTVLGS

HER2(F1) VH

QVQLVESGPGLYKPSGTLSLTCAVSGGSISSSNWWEWVROPPGKGLEWIGE]
YHSGSTNYNPSLKSRVTISVDTESKNOQFSLKLSSVTAADTAVYYCARMGANSGG
YLYGMDVWGQGTTVTVES

34

Ad2 E1AA24

MREICHGGVITEEMAASLLDQLIEEVLADNLPPPSHFEPPTLHELYDLDVTAPE
DPNEEAVSQIFPESVMLAVOQEGIDLFTFPPAPGESPEPPHLSRQPEQPEQRALG
PVYSMPNLVPEVIDPPSDDEDEEGEEFVLDYVEHPGHGCRSCHYHRRNTGDPD
IMCSLCYMRTCGMFVYSPVEEPEPEPEPEPEPARPTRRPKLVPAILRRPTSPY
SRECNSSTDECDEGPENTPPEIHPVVPLCPIKPVAVRVGGRROQAVECIEDLLNE
SGQPLDLSCKRPRP

35

hulk-12p70

MGHQOLVISWFSLVFLASPLVAIWELKKDVYVVELDWYPDAPGEMVWLTCDTP
EEDGITWTLDOSSEVLGSGKTLTIQVKEFGDAGQYTCHKGGEVLESHSLLLLHK
KEDGIWSTDILKDOKEPKNKTFLRCEAKNY SGRFTCWWLTTISTDLTFSVKSEGSR
CSSDPQGVTCGAATLSAERVRGDNKEYEYSYECQEDSACPAAEESLPIEVMY
DAVHKLKYENYTSSFFIRDHKPDPPKNLQLKPLKNSRQVEVSWEYPDTWSTPH
SYFSLTFCVOVQGKSKREKKDRVFTDKTSATVICRKNASISYVRAQDRYYSSSW
SEWASVPCSVPGVGVYPGVGARNLPVATPDPGMFPCLHHSONLLRAVENMLQ
KARQTLEFYPCTSEEIDHEDITKDKTSTVEACLPLELTKNESCLNSRETSFITNG
SCLASRKTSFMMALCLSSIVEDLKMYQVEFKTMNAKLLMDPKRQIFLDONMLA
VIDELMQALNFNSETVPQKSSLEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYLN
AS

36

HEV1 TK

MASYPGHQHASAFDQAARSRGHSNRRTALRPRRQQEATEVRPEQKMPTLLR
VYIDGPHGMGKTTTTOLLVALGSRDDIVYVPEPMTYWRVLGASETIANIYTTGH
RLDQGEISAGDAAVVMTSAQITMGMPYAVTDAVLAPHIGGEAGSSHAPPRALT
LIFDRHPIAALLCYPAARYLMGSMTPQAVLAFVALIPPTLPGTNIVLGALPEDRHI
DRLAKRQRPGERLDLAMLAAIRRVYGLLANTVRYLQGGGSWREDWGOLSGT

AVPPGQGAEPQENAGPRPHIGDTLFTLFRAPELLAPNGDLYNVFAWALDVLAKR
LRPMHVFILDYDQSESPAGCRDALLOLTSGMIQTHVTTPGSIPTICDLARTFAREM

GEAN

HA tag

YREYIWFRYA

38

PD-LA(H1Z_gh
mminibody

MDWIWRILFLVGAATGAHSEVGLVQSGAEVKKPGASVRKVESCKASGGTFSSYAL
SYWROAPGQGLEWMGRIPILGIANYAQKFQGRVTITADKSTSTAYMELSSLRS
EDTAVYYCARSGHGYSYGAFDYWGQGTLYTVSSGOEESGGGGEGEEGEEQS
VLTOPPSVSGAPGAQRVTISCTCSSSNIGAGYDVHWYQQLPGTAPKLLIYGNSN
RPSGVPDRFSGESKSGTSASLAITGLQAEDEADYYCQSYDSSLSGSYVWFGGEE
TKLTVLEAKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVY
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLN
GKEYKCKYSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLY
KGFYPSDIAVEWESNGOPENNYKTTPPVYLDSDGSFFLYSKLTVDKSRWQQGN
VESCEVMHEALHNHYTOKSLSLSPGKGGGGEYPYDRVPRDYAGYPYDVPDYAG
YPYDVYPDYA

39

PO-L1(H12_gh
LC-CDR1

TGSSSNIGAGYDVH

40

PD-L1(H12_gh
LC-CDR2

GNSNRPS

41

PD-Li(H12_ g
LC-CDR3

Q8YDSSLEGESYW

49

SUBSTITUTE SHEET (RULE 26)




WO 2018/195427

PCT/US2018/028577

42

PO-L1(H12_gh
HC-CDR1

SYAIS

43

PD-L1(H12_gj)
HC-CDR2

RUPH.GIANYAQKFQG

44

PD-L1(H12_gh
HC-CDR3

SGHGYSYGAFDY

45

PD-LT(H12_gh
VL

QSVLTOPPSVYSGAPGARVTISCTCSSSNIGAGYDVHWYQOLPGTAPKLLIYGN
SNRPSCVPDRFEGSKSGTSASLAITGLOAEDEADYYCQSYDSSLSGSYVVFG
CETKLTVL

48

PO-L1(H12_gh
VH

EVQLVQSGAEVKKPGASVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGRI
PILGIANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSGGHGYSY S
AFDYWGQGTLVTVSS

HER2(CS)-
CD28TM,ICD-
CD3Z CAR

AAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAAC
AGCGATATCTGTGGTAAGCAGTTCCTGCOCCCGGCTCAGGGCCAAGAACAGA
TGGAACAGCTCAATATGCGCCAAACAGGATATCTGTGGTAAGCAGTTCCTG
CCCCGGCTCAGGECCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTC
AGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGUCCCAAGGACCTGA
AATGACCCTGTGOCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTICTG
TTCGCGCGCTTCTGCTCCOCGAGTTCAATAAAAGAGCCOCACAACCCOTCAL
TCGGCGCGLCAGTCCTCCGATTGACTCAGTCGCCCGGETACCCGTGTATO
CAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTEGTTCCTTGEG
GAGGGTCTCCTCTCAGTGATTGACTACCCGTCAGCGGGEGGTCTTTCATTTG
GGGGCTCGTCCGGEATCGGCAGACCCCTGCCCAGGCACCACCGACCCAC
CACCGGGAGGTAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTA
GTGTCTATGACTGATTTTATGCGCCTGCGTCGGTACTAGTTAGCTAACTAGC
TCTGTATCTGGCGGACCCGTGGTGGAACTGACGAGTTCGBAACACCCGGC
CGCAACCCTGGGAGACGTCCCAGGGACTTCEGGGGCCGTTTTTGTEGCCC
GACCTGAGTCCTAAAATCCCGATCGTTTAGGACTCTTTGGTGCACCCCCCT
TAGAGGAGGGATATGTGGTTCTGGTAGGAGACGAGAACCTAAAACAGTTCC
CGCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGACCGAAGCCGLGLCGCE
CGTCTTGTCTGCTGCAGCATCGTTCTGTGTTIGTCTCTGTCTGACTGTGTTTC
TGTATTTGTCTGAAAATATGGGCCCGGGCTAGCCTGTTACCACTCCCTTAA
GTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAACCAGT
CGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTICTGCTCTGCAGAATGGC
CAACCTTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTC
ATCACCCAGGTTAAGATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCA
GACCAGGTCCOCTACATCGTGACCTGGGAAGCCTTGGCTTTTGACCCCOCT
CCOTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCTCTTCCTCCA
TCCGCOCCGTCTCTCCCCCTTGAACCTCOTCGTTCGACCCCGCCTCGATCC
TCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCCCCATATGGCCATAT
GAGATCTTATATGGGGCACCCCCGUCCCTTGTAAACTTCCCTGACCCTGAC
ATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAGGCTCTCT
ACTTAGTCCAGCACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAA
CAACTGGACCGACCGGETGGTACCTCACCCTTACCGAGTCGGUCGACACAGT
GTGGGTCCGCCGACACCAGACTAAGAACCTAGAACCTCGCTGGAAAGGAC
CTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC
GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCCGEGGETG
GACCATGACTCCGAGCCATGGATTGGATCTGGCGCATCCTGTTTICTCGTEGEE
AGCTGCCACAGGCGCCCATICTCAGGTTCAGCTGCAAGAGTCTGGCCCTG
GCCTGGTCAAGCCTAGCGAAACACTGAGCCTGACCTGTACCGTGTCTGGC
GGCAGCATCAGCAGCAGCTCTTACTACTGGGGCTGGATCAGACAGCCTCO
TGGCAAAGGCCTGGAATGGATCGGCTCCATCTACTACAGCGGCAGCACCT
ACTACAACCCCAGCCTGAACTCCAGAGTCGACCATCAGCGTGGACACCAGC
AACGAACCAGTTCTCCCTGAAGCTGAGCAGCGTGACAGCCGCCGATACAGT
CGTOTACTACTGTGCCAGATACGCCCCTGATAGCAGCGECTACCTGGTGG
CCTTTGATATCTGGGGCCAGGGCACAATGGTCACCCETTTCTAGCGGAGGC
GCAGGTTCTCGETGGCGGAGCAAGTEGGUGGUGEAGGATCTCAGACAGTGG
TCACACAAGAGCCCAGCTTCTCCGTGTCTCCTGGCGGAACAGTGACCCTG
ACATCTGGCCTTAGCTCTGGCTCTGTGTCCACCGGCTACTACCCCAGCTGS
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TATCAGCAGACACCTGGACAGGCOCCTCGGACACTCATCTACAGCACCAA
CAGCAGATCCAGCGGCGTGCCCCATAGATTCAGCGGCTCTATCCTGGGCA
ACAAGGCCGCACTGACAATCACAGGCGCTCAGGCCGATGACGAGAGCGAC
TACTACTGCGTGCTGTACATGGGCAGCGGCATCTCCGTTITTTIGGCGGAGE
CACAAAGCTGACCGTGCTGGGATCCGAACCAAAGAGTTGCGACAAAACAC
ACACCTGCCCTACGCGTTTTTGGGTRCTCGTGETGETGGEGTGRCGTECTC
GCTTGCTACTCACTTCTGGTGACCGTAGCGTTTATCATTTTTTGGGTCAGGA
GCAAGCGATCCCGCCTATTGCACAGCGACTACATGAACATGACCCCCCGS
CGCCCCGGGCCAACCCGGAAGCACTACCAGCCATATGCGCCTCCCCGCG
ATTTCGCAGCGTATCGGTCCOCGGGTCAAATTTTCACGGTCCGCTGACGCCC
CGGCCTATCAACAGGGCCAGAATCAGCTGTATAATGAATTAAACCTCGGTA
GACGCGAGGAGTACGACGTCCTCGACAAGAGAAGGGGGCGCGACCCAGA
GATGGGAGGCAAACCGCAGCGCAGGAAGAATCCACAGGAGGGCCTGTAC
AACGAATTACAGAAGGACAAGATGGCAGAGGCCTACAGCGAGATAGGAAT
GAAGGGTGAAAGGCGTCGTGGAAAGGGCCACGATGGGCTTTACCAGGGC
CTAAGTACTGCCACAAAAGATACGTATGACGCGCTGCATATGCAAGCCCTC
CCCCCCAGGTAAGCATGCAACCTCGATCCGGATTAGTCCAATTTGTTAAAG
ACAGGATATCAGTGGTCCAGGUTCTAGTTTTGACTCAACAATATCACCAGCT
GAAGCCTATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATTTAGTCTC
CAGAAAAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGC
TTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAG
AAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAAC
AGGATATCTCGTGGTAAGCAGTTCCTGCCCCGGUTCAGGGCCAAGAACAGA
TGGAACAGCTGAATATGGGCCAAACAGGATATCTETGGTAAGCAGTTCCTG
CCCCGGCTCAGGGCCAAGAACAGATGCETCCCCAGATGCGGTCCAGCCCTC
AGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCOCAAGGATCCTGA
AATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTICTG
TTCGCGCGCTTC
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AAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAAC
AGGATATCTGTGGTAAGCAGTTCCTGCCCCGGLTCAGGGCCAAGAACAGA
TGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTG
CCCCBBCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTC
AGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGA
AATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTICTG
TTCGCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCAC
TCGGCGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATC
CAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTIGG
GAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCATTTG
GGEGGCTCGTCCGGGATCGGGAGACCCCTGCCLCAGGGACCACCGACCCAC
CACCGGGAGGTAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTA
GTGTCTATGACTGATTTTATGCGCCTGCGTCGGTACTAGTTAGCTAACTAGC
TCTGTATCTGGCGGACCCGTGGTCGAACTCACGAGTTCGGAACACCCGGC
CGCAACCCTGGGAGACGTCCCAGGGACTTCGGGGGCCGTTTITGTGGCCO
CACCTGAGTCCTAAAATCCCCGATCGTTTAGGACTCTTTGGTGCACCCCCCT
TAGAGGAGGGATATGTGGTTCTGCTAGGAGACGAGAACCTAAAACAGTTCC
CGCCTCCCTCTGAATTTTTGCTTITCGGTTTGGGACCGAAGCCGCGCCELE
COTCTTGTCTGCTGCAGCATCGTTCTGTGTTGTCTCTGTCTCGACTGTGTTTC
TGTATTTGTCTGAAAATATGGGCCCGGGEUTAGCCTGTTACCACTCCCTTAA
GTTTGACCTTAGGTCACTGCGAAAGATGTCGAGCGGATCGCTCACAACCAGT
CGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGC
CAACCTTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTC
ATCACCCAGGTTAAGATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCA
CACCAGGTCCCCTACATCGTCACCTGGGAAGCCTTGGLTTTTGACCCCCCT
CCCTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCTCTTCCTCCA
TCCGCCCCETCTCTCCCCOCTTGAACCTCCTCGTTCGACCCCGCCTCGATCO
TCCCTTTATCCAGCCCTCACTCCTTICTCTAGGCGCCOCCCATATGGCCATAT
CAGATCTTATATGGGGCACCCCCEGOCCCCTTGTAAACTTCCCTGACCCTGALC
ATGACAAGAGTTACTAACAGCCOCCTCTCTCCAAGCTCACTTACAGGCTCTOT
ACTTAGTCCAGCACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAA
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CAACTGCGACCGACCGGTGGTACCTCACCCTTACCCAGTCGGCGACACAGT
GTGGGETCCGCCCACACCAGACTAAGAACCTAGAACCTCGUTGCAAAGGAD
CTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC
GCAGCTTGGATACACGCOGCCCACGTGAAGGCTGCCGACCLCGEEGEETE
GACCATGACTCGAGCCATGGATTGGATCTGGCGCATCCTGTTTCTCGTGGE
AGCTGCCACAGGCGCCCATICTCAGGTTCAGCTGCAACAGTGGGGAGCCG
GACTGCTGAAGCCTAGCGAAACACTGAGCCTGACCTGTGCCGTGTACGGE
GGCAGCTTTAGCGGCTACTACTGGTCCTGGATCAGACAGCUTCCTGGCAA
AGGCCTGGAATGGATCGGCGAGATCAATCACAGCGGCAGCACCAATTACA
ACCCCAGCCTGAAGTCCAGAGTGACCATCAGCGTGGACACCAGCAAGAAC
CAGTTCTCCCTGAAGCTGAGCAGCGTGACCACAGCCGATACCGCCGTGTA
CTACTGTGCCCGGATGGGCATCAATAGCGGLGGUTACCTGTACGGCATGG
ATGTGTGGGGACAGGGCACCACCGTGACAGTTTICTAGCGGAGGCGGAGGET
TCTGGTGGCGGAGGAAGTGGCGGCEGAGGATCTCAGACAGTGGTCACAC
AAGAGCCCAGCTTCTCCGTGTCTCCTGGCGGAACAGTGACCCTGACATGT
GGCCTTAGCAGCGGCTCTGTGTCCACCAGCTACTACCCTAGCTGGTATCAG
CAGATCCCCGGACAGGCCCCTCGGACACTGATCTACACCACCAACATCAG
ATCCAGCGGCGTGCCCGATAGATTCGGCGGATCTATCCTGGGCAACAAGG
CCGCACTGACAATCACAGGTGCCCAGGCCGAGGACGAGTCCGACTACTAC
TGCATGCTGTACATGGGCAGCGGCATCTGGGTTTTCGGCGGAGGCACAAA
GCTGACCGTTCTGGGATCCGAACCAAAGAGTTGCGACAAAACACACACCTG
CCCTACGCGTTTTTGGGTGCTCGTGGETGGTGGGTGGCGTGCTCGCTTGCET
ACTCACTTCTGGTCGACCCTAGCGTTTATCATTTTTTGGGTCAGGAGCAAGT
CATCCCGCCTATTGCACAGCCACTACATGAACATGACCCCCOGGBCGCCLO
CGGCCAACCCGCAAGCACTACCAGCCATATGCGCCTCOCCGCGATTTCGC
AGCGTATCGCTCCCGGGTCAAATTTTCACGGTCCGCTGACGCCCCGGOCT
ATCAACAGGGCCAGAATCAGCTGTATAATGAATTAAACCTCGGTAGACGCG
AGGAGTACGACGTCCTCGACAAGAGAAGGGGGCGCGACCCAGAGATGGEG
AGGCAAACCGCAGCGCAGGAAGAATCCACAGGAGGGUCTGTACAACGAAT
TACAGAAGGACAAGATGGCAGAGGCCTACAGCGAGATAGGAATGAAGGGET
CAAAGGCGTCGTGGAAAGGGCCACCATGGGCTTTACCAGGGBCCTAAGTAC
TGCCACAAAAGATACGTATGACGCGCTGCATATGCAAGCCCTCCCCCOCAG
GCTAAGCATGCAACCTCCGATCCGGATTAGTCCAATTTGTTAAAGACAGGATAT
CAGTGGTCCAGGCTCTAGTTTTGACTCAACAATATCACCAGCTGAAGCCTA
TAGAGTACGAGCCATACGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAA
CECGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAA
COCCATTTTGCAAGGCATCGAAAAATACATAACTCGAGAATAGAGAAGTTCA
CATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATAT
CTCTGGTAAGCAGTTCCTGOCCCEEUTCAGGGCCAAGAATAGATGEAACA
CCTGAATATCGGUCAAACAGGATATCTGTGETAAGCAGTTCCTGCLOCGS
CTCAGGGCCAAGAACACGATGGTCOCCAGATGCGGTCCAGCCOTCAGCAGT
TTCTAGAGAACCATCAGATGTTTCCAGGGTGCCOCCAAGGACCTGAAATGACD
CCTGTGOCCTTATTTCGAACTAACCAATCAGTTCCCTTCTOGCTTCTGTTICGCS
CGCTTC

49

HER2(F1)-
CD28TM.ICD-
CD3Z CAR

AAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGUCAAAC
AGGATATCTETGGTAAGCAGTTCCTGCCCCGGUTCAGGGCCAAGAACAGA
TGGAACAGCTGAATATGGGCCAAACAGGATATCTCTGGTAAGCAGTTCCTG
CCCCCGCTCAGGGCCAACGAACAGATGETCCCCAGATGCGGTCCAGCCCTC
AGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGATCCTGA
AATCGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTICTG
TTCGCGCGCTTCTGCTCCCCCAGCTCAATAAAMAGAGCCCACAACCCCTCAC
TCGGCGCGCCAGTCCTCCCATTCACTGAGTCGCCCGGGTACCCGTGTATC
CAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGE
CAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGUGGGGGTCTTTCATTTG
CCEGECTCETCOGGBGATCGGGAGACCOCTGCCLCAGGGACCACCGACTCAD
CACCGGCAGGTAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTA
CTGTCTATGACTGATTTTATGCGCCTGCGTCGETACTAGTTAGCTAACTAGC
TCTGTATCTGGCGCACCOGTCCTGGAACTGACGAGTTCGGAACACCCGGO
CGCAACCCTGGGAGACGTCOCAGGGACTTICGGGGGCCGTTITTIGTGGCLO
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GACCTGAGTCCTAAAATCCOGATCGTTTAGGACTCTTTGGTGCACCCCCCT
TAGAGGAGGGATATGTCETTCTGGTAGGAGACCAGAACCTAAAACAGTTCC
CGCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGACCGAAGCCGLGCCGCG
CGTCTTGTCTGOTGCAGCATCGTTCTGTGTTIGTCTCTGTCTGACTGTGTTTC
TGTATTTGTCTGAAAATATGGGCCCGGGCTAGCCTGTTACCACTCCCTTAA
GTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAACCAGT
CGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGC
CAACCTTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTC
ATCACCCAGGTTAAGATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCA
GACCAGGTCCCCTACATCGTGACCTGGGAAGCCTTGGCTTTTGACCCCCCT
CCOTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCTCTTCCTCCA
TCCGCOCCETCTCTCCOCCTTGAACCTCCTCGTTCBACCCCGCCTCGATCC
TCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCCCCATATGGCCATAT
GAGATCTTATATGGGGCACCCCCGCCCCTTGTAAACTTCCCTGACCCTGAC
ATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAGGCTCTCT
ACTTAGTCCAGCACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAA
CAACTGGACCGACCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGT
GTGGGTCCGCCGACACCAGACTAAGAACCTAGAACCTCGCTGGAAAGGAC
CTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC
GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCCGGGGETG
GACCATGACTCGAGCCATGGATTGGATCTGGCGCATCCTGTTTCTCGTGGEE
AGCTGCCACAGGCGCCCATTICTCAGGTTCAGCTGGTGGAATCTGGCCCTG
GCCTGGTTAAGCCTAGCGGCACACTGTCTCTCGACCTEGTGCTGTGTCTGGOE
CCCAGCATCAGCAGCAGCAATTGGTCGTCTTGGGTCCGACAGCCTCCTGG
CAAAGGCCTCCAATGGATCGGCGAGATCTACCACAGCGGCAGCACCAACT
ACAACCCCAGCCTGAAGTCCAGAGTGACCATCAGCGTGGACACCAGCAAG
AACCAGTTCTCCOCTGAAGCTGAGCAGCGTGACAGCCGCCGATACAGCCGT
GTACTACTGTGCCAGAATGGGAGCCAATAGCGGCGECTACCTGTACGGCA
TGGATETGTGGGGACAGGGCACCACCGTGACAGTTTCTAGCGGAGGCGGA
GCTTCTGGTGGCGGAGGAAGTGGCGGCEGAGGATCTCAGACAGTGGTCA
CACAACGAGCCCAGCTTCTCCGTGTCTCCTGGCGGAACAGTGACCCTGACA
TGTGGCCTTAGCAGCGGCTCTCTGTCTACCAGCTACTACCCCTCCTGGTAT
CAGCAGACCCCTGGACAGGCTCCCCGGACACTGATCTACTCCACCAACAC
CAGATCCAGCGGUCGTGCCCGATAGATTCTCCGGCTCTATCCTGGGCAACA
AGGCCGCACTGACAATCACAGGCGCTCAGGCCGATGACGAGAGCGACTAC
TACTGCGTGCTGTACATGGGCAGCGGCATCTGGGTTTTCGGLECAGGCAC
AAAGCTGACCGTTCTGCCATCCGAACCAAAGAGTTCGCCACAAAACACACAC
CTGOCCTACGCGTTTITGGGTGCTCGTGETGGTGGGTGECGTGUTCGCTT
GCTACTCACTTCTGGTCACCGTAGCGTTTATCATTTTTTGGGTCAGGAGCAA
GCGATCCCCOCTATTGCACAGCGACTACATGAACATGACCCCCOGGCGCL
CCGGGCCAACCCGGAAGCACTACCAGCCATATGOGCCTCCCCGCGATTTC
GCAGCGTATCGGTCCCGGGTCAAATTTTCACGGTCCGCTGACGCCLCOGEO
CTATCAACAGGGCCAGAATCAGCTCTATAATGAATTAAACCTCGGTAGACG
CGAGGAGTACGACGTCCTCGACAAGAGAAGGGGGCGCGACCTAGAGATG
GCCAGGCAAACCGCAGCGCAGGAAGAATCCACAGGAGGGUCTGTACAALG
AATTACAGAAGGACAAGATGGCAGAGGCCTACAGCGAGATAGGAATGAAG
GGTGAAAGGUGTCGTGGAAAGGGCCACGATGGGOTTTACCAGGGCUTAAG
TACTGCCACAAAAGATACGTATGACGCGCTGCATATGCAAGCCCTCCCCCC
CAGGTAAGCATGCAACCTCGATCCGGATTAGTCCAATTTGTTAAAGACAGS
ATATCAGTGGTCCAGGCTCTAGTTTTGACTCAACAATATCACCAGCTGAAGC
CTATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATTTAGTCTCCAGAA
AAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGT
AACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAGAAGTTC
AGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATA
TCTGTGGTAAGCAGTTCCTGCOCCCGGLTCAGGGCCAAGAACAGATGGAAC
AGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGOCCCGG
CTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGT
TICTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGAC
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CCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCG
CGCTTC

HDAGIL12p70_
TK_aPD-L1

AAACATCATCAATAATATACCTTATTTTGGATTCAAGCCAATATGATAATGAG
GGGGTGGAGTTTGTGACGTGGECGCGGGGCGTGGGAACGGGGCGGGETGA
CGTACGTAGTGTGGCCCGAAGTGTGATGTTGCAAGTGTGGCGGAACACATGT
AAGCGACGGATGTGGCAAAAGTGACGTTTTTGGTCTGCGLCCGETGTACAC
AGGAAGTGACAATTTTCGCGCGGTTTTAGGCGGATGTTGTAGTAAATTTGG
GCGTAACCGAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAATAAGAGGA
ACGTGAAATCTGAATAATTTTGTCTTACTCATAGCGCGTAATATTTGTCTAGG
GCCGUGGGCACTTTGACCGTTTACGTGGAGACTCGCCCAGGTETTTTTICTC
AGCTGTTTTCCGCGTTCCGGGTCAAAGTTGGCGTTTTCGATATCAAGCTTATC
GATACCGTAAACAAGTCTTTAATTCAAGCAAGACTTTAACAAGTTAAAAGGA
GCTTATGGGTAGGAAGTAGTGTTATGATGTATGGGCATAAAGGGTTTTAAT
GGGATAGTCAAAATGTCTATAATAATACTTAAATGGCTGCCCAATCACCTAC
AGGATTCATGTAAACATGGAAAAGGTCAAAAACTTGGGTCACTAAAATAGAT
GATTAATGGAGAGGATGAGGTTGATAGTTAAATGTAGATAAGTGGTCTTATT
CTCAATAAAAATGTGAACATAAGGCGAGTTTCTACAAAGATGGACAGGACT
CATTCATGAAACAGCAAAAACTGGACATTTGTTCTAATCTTTGAAGAGTATG
AAAAATTCOCTATTTTAAAGGTAAAACAGTAACTCACAGGAAATACCAACCCA
ACATAAAATCAGAAACAATAGTCTAAAGTAATAAAAATCAAACCTTTGCACG
ATCAAATTATGAATGAAATTCACTACTAAAATTCACACTGATTTTGTTITCATC
CACAGTGTCAATGTTGTCGATGCATTTCAATTGTCTGACACAGGCAGACTET
GGATCAAAAGTGGTTTCTGGTGCGACTTACTCTCTTGAGTATACCTGCAGT
CCOCTTTCTTAAGTGTGTTAAAAAAAAAGGGGGATTTCTTCAATTCGCCAAT
ACTCTAGCTCTCCATGTGCTTITCTAGGAAACAAGTGTTAACCCACCTTATTT
GTCAAACCTAGCTCCAAAGGACTTTTGACTCCCCACAAACCGATGTAGCTC
AAGAGAGGGTATCTGTCACCAGTATGTATAGTGAAAAAAGTATCCCAAGTC
CCAACAGCAATTCCTAAAAGGAGTTTATTTAARAAAACCACACACACCTGTAA
AATAAGTATATATCCTCCAAGGTGACTAGTTTTAAAAAAACAGTATTGGCTTT
GATGTAAAGTACTAGTGAATATGTTAGAAAAATCTCACTGTAACCAAGTGAA
ATGAAAGCAAGTATGGTTTGCAGAGATTCAAAGAAAATATAAGAAAACCTAC
TGTTGCCACTAAAAAGAATCATATATTAAATATACTCACACAATAGCTCTTCA
GTCTGATAAAATCTACAGTCATAGGAATGGATCTATCACTATTTCTATTCAGT
GCTTTGATGTAATCCAGCAGGTCAGCAAAGAATTTATAGCCCOCCTTGAGC
ACACAGAGGGCTACAATGTGATGGCCTCCCATCTCCTTCATCACATCTCGA
GCAAGACGTTCAGTCCTACAGAAATAAAATCAGGAATT TAATAGAAAGTTTC
ATACATTAAACTTTATAACAAACACCTCTTAGTCATTAAACTTCCACACCAAC
CTGGGCAATATAGTGAGACCCCATGCCTGCAAAAAAAAAAAMATTAGCCAG
GCATGGTAGCATGTACCTGTAGTCCCAGCTACTTGAGAGGTGAGGTGGGA
AAATCACTTTAGTGCAGGATGTTGAGGCTGGAGTGAACTGTGATTGTGCCA
CTGCACTCCAGCCTGGACAATAGAGCAAGACCTTGTCTCAAAAAAATGCAT
TAAAAATTTTTTTTAAATCTTCCACGTATCACATCCTTTGCCCTCATGTTTCAT
AAGGTAAAAAATTTGATACCTTCAAAAAAACCAAGCATACCACTATCATAATT
TTTTTTAAATGCAAATAAAAACAAGATACCATTTTCACCTATCAGACTGGCAG
GTTCTGATTAAATGAAATTTTCTGGATAATATACAATATTAAGAGAGACTGTA
CAAACTGGGCCAGTGGCTCATGCCTCTAATCCCAGCACTTTGGGAGGLCTG
GCTAACATGGCGAACCCTETTTCTACAAAATAAAAATATTAGCTGGGAGTG
CTGGCGCACACCTATAGTCCCAGCTACTCAGGAGGCTGAGGTGGAAGGAT
CGCTTCAACCCAGGAGGTTGAGACTGCACTGAACTGTGATCATTCTGCTGC
ACTGCACCCCAGCCTGCGCAACAGAGACCTTGTCTCAAAAAAAAAAAAAALA
AGAGACAAATTCTGAAGAGAAAGGTACTCTCATATAACATCAGGAGTATAAA
ATGATTCAACTTCTTAGAGGAAAATTTCGGCAATACCAALMATATTCAATAAACT
CTTTCCCCTTGACCCAGAAATTCCACTTGAATAAAGCTGAACAAGTACCAAA
CATGTAAAAGAATGTTTCTTCTAGTACAGTCGETAAGAACAAAATAGTGTCT
ATCAATAGTGGACTGGTTAAATCAGTTATGGTATCTCCATAAGACAGAATGOC
TATGCAACCTTTAAAATATATTAGATAGCTCTAGACACACTAATATTAAAAGT
CTCCAATAACATTTAAAACTATACTCATACGTTAAAATATAAATCTATATATG
TACTTTTGCATATAGTATACATGCATAGGCCAGTGCTTGAGAAGAAATGTGT
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ACAGAAGGCTGAAAGGAGAGAACTTTAGTCTTCTTGTTTATGGCCTCCATA
GTTAGAATATTTTATAACACAAATATTTTGATATTATAATTTTAAAATAAAAAC
ACAGAATAGCCAGACATACAATGCAAGCATTCAATACCAGGTAAGGTTTTIC
ACTGTAATTGACTTAACAGAAAATTTTCAAGCTAGATGTGCATAATAATAAAA
ATCTGACCTTGCCTTCATGTGATTCAGCCCCAGTCCATTACCCTGTTTAGGA
CTGAGAAATGCAAGACTCTGGCTAGAGTTICCTTICTTICCATCTCCCTTCAATG
TTTACTTTGTICTGGTCCCTACAGAGTCCCACTATACCACAACTGATACTAA
GTAATTAGTAAGGCCCTCCTCTTTITATTTTTAATAAAGAAGATTTTAGAAAGC
ATCAGTTATTTAATAAGTTGGCCTAGTTTATGTTCAAATAGCAAGTACTCAGA
ACAGCTGCTGATGTT TGAAATTAACACAAGAAAAAGTAAAAAACCTCATTTT
AAGATCTTACTTACCTGTCCATAATTAGTCCATGAGGAATAAACACCCTTTC
CAAATCCTCAGCATAATGATTAGGTATGCAAAATAAATCAAGGTCATAACCT
GGTTCATCATCACTAATCTGAAAAAGAAATATAGCTGTTTCAATGAGAGCAT
TACAGGATACAAACATTTGATTGGATTAAGATGTTAAAAAATAACCTTAGTCT
ATCAGAGAAATTTAGGTGTAAGATGATATTAGTAACTGTTAACTTTGTAGGT
ATGATAATGAATTATGTAAGAAAACAACAGGCCGGGCGGGTTGGTTCACAC
GTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGCAGACTGCCTGAGCTC
AGGAGTTCGAGACCAGCCTGGGCAACACGGTGAAATCCCGTCTCTACTAAA
AATACAAALMAAATTAGCCGGGTGTGGTGACACATGCCTGTAGTCCCAGCTA
CTTGGGAGGCTGAGGCAGGAGAATCACTTGAACCTGGGAGGTGAAGGTTG
CAGTGAGCCAAGATGGCACCACTTCACTCCAGCCTGGGAAACAGAGTCAAG
ACTCTGTCTCTGAGCTGAGATGGCACCACTTCACTCCAGCCTGGGAAACAG
AGCAAGACTCTGTCTCAAAAAAAACAAAMACACACAAACAAAAAAACAGCECTG
CCECGCEETERCTCACGCCTGTAATCCCAGCACTTTGGGAGGLCBAGGLE
CGTGGATCACCTCAGGTCAGGAGTTCCAGACCAGCCTTGTCAACATEETG
AAACCTCCCCCCGOCGTCTCTACTAAAAATACAAAAATTAGCCAGGEGTGG
TGGCAGGAGCCTGTAATCCCACGCTACTTGGGAGGCTCGAGGCAGGAGAATC
GCTTGTACCCAGAAGGCACGAGGTTGCACTGAGCTGAGATGGCACCATTGC
ACTCCAGCCTGGGGGACAAGAGCGAGATTTCGTCTTTAAAAAACAAAAACA
AAACAALAAACCATGTAACTATATGTCTTAGTCATCTTAGTCAAGAATETAGA
AGTAAAGTGATAAGATATGGAATTTCCTTTAGGTCACAAAGAGAAALAGAAA
AATTTTAAAGAGCTAAGACAAACGCAGCAAAATCTTTATATTTAATAATATTC
TAAACATCGGTGATGAACATACGGGTATTCATTATACTATTCTCTCCACTTTT
CAGTATGTTTCGAAAATTTAGTAAAACAAGTTTTAACACACTGTAGTCTAACAA
CATAAAATATCACACTCAACAGGAAAAACTGGCATGGTGTGGTGGCTCACA
CTTGTAATCCCAGTGCTTTGGCAGGCTGAGACAGGAGAGTTGCTTGAGGC
CAGGAGTTCAACGACCCACATGCGGAATGTAGCAAGACCCCGTCCOUTACAA
AAAACTTTGTAAAAATTTGCCAGGTATGGTGGTGCATACCTGTAGTCCCAGC
TACTCGGGAGGCGGAGGCAGAAGGAATCACTTGAGUCCAGGAGTTTGAGG
CTGCAGTGAGCTACGATCATACCACAGCACTCCAGCGTGGATAACAGAGTA
AGACCCTATCTCAAAAACAAAATAAAACAAAACAAACAAAAAAAACCACAAG
AAARACTGCTGGCTGATGCAGCGGCTCATGCCTGTAATCCCAGTATTTTGE
CAGGCCCAGGTGGGCGTATCACCTGAGGTCAGGAGTTAGAGACCAGCCTG
GCCAACATGETGAAACCCCATCTCTACTAAAAATACAAAATTAGCCAGGCAT
CTGGCACGCGLCUTCTAGTOCCAGTTACTGGGAGGCTGAAGCAGGAGGATC
ACCTGAGCCCGGGAGGTGGAGGTTGCAGTGAGCCGAGATCACACCACTGC
ACTCCAGCCTGGGTGACACAGCAATACCCTACCTCAAAATAAAAAAGAAAA
AGAAAAGAAAAGTTGCTGTCCCCGCTACCCCAATCCCAAATCCAAACAGCC
TCTCTCATCTCACAGTAAGGGGGAAAAATCACCCAAAAAAGCTAAGTGATCT
TTTGAAAACCCAAACTCTTAGAAGTCTAAGATTATTATAGTCAACTCATGAAG
TGTCATCATAAAAGATACTCTAATATTATTTAAGTAGAACCACATATIGGTTG
TCTTGGTATGTCTAGCCCCTGGCATACAAAATATTTAATAACACTGATATGG
TACCTGTGATGTGAAAATGTACTATGAGTACAGCTTTATAAATACTATATATG
TACCTATATACAGAAAAAAATACAACAAAATCATAAAAGCACTTATCTTTGAA
AGAGGAGTTACAGCAATTTTATTTAGTTICTTTATTGCTTTGCTATATATTCTA
AATTTTTTTCAATGAATATATATCACTTTTAAAAAAATTCAATGGTCTTTCTTA
TAAATTATCTTTGGCAGCATGCGTTTTITATATATACATATAAMATGTATGGGA
AATTTTTAAAGGATACATTAAATTAAAGCAAAATATACAAACAAAAAATCAGA
ATACAAAAAGATAAAAAGATTGGGAAGGGAGGGAGGGAGTAAGGAGGAAG
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GGTCGCTGGETATAGAGAAATATACCAAATAATGGTAAGAAGTGGGGTOTT
GACACTTTCTACACTTTTTTTAAATAAAAAAAATTTTTTTCTCTCTCTTTITTTT
TTTTAGAGACGAAGTCTCGCTATGTTGCCCAGGCTGGTCTTGAACTCCTGG
GATCAAGAGATCCTCCTGCCTCAGCCTCCCAAGGTGCTTGGATTACAGGTS
TGAGCCACCACGCCTGGTCACTTTCTACACTTTAATATATATATTTITICATT
TTCAATGTCATTTTTATTAGTTAATTTATAATACCCATTCACCATTATATTCAA
AGTCTATTTGAAGAAATAAACCAGAAAGAATGAAATACTCTAGCTCACATGC
TATTCAATACTARATTACCTTTCAAATCACATTCAAGAAGCTGATGATTTAAG
CITTGGCGGTTTCCAATAAATATTGGTCAAACCATAATTAAATCTCAATATAT
CAGTTAGTACCTATTGAGCATCTCCTTTTACAACCTAAGCATTGTATTAGGT
GCTTAAATACAAGCAGCTTGACTTTTAATACATTTAAAAATACATATTTAAGA
CTTAAAATCTTATTTATGGAATTCAGTTATATTTTGAGGTTTCCAGTGCTGAG
AAATTTGAGGTTTGTGCTGTCTTTCAGTCCCCAAAGCTCAGTTCTGAGTTCT
CAGACTTTGGTGGAACTTCATGTATTGTCAGGTTGGCCCGTAATACCTGETG
GGACAACTTCAGCCCCTGTGCACATGGUCAGGAGGCTGGTTGCAAACATTT
TCAGGTAGGTGGACCAGGACATGCCCCTGGTCATGGCCAGGTGGAGGCAT
AGTGCTATACAGCAGGCAGAAGTCAATATTGATTTGTTTTTAAAGAAACATG
TACTACTTTCATAAGCAGAAAAAATTTCTATTCTTGGGGGAARAGATTATGC
CAGATCCTCTAGGATTAAATGCTGATGCATCTGCTAAACCTTCACATATCAG
AACATATTTACTATAGAAAGAATGAAAATGGGACATTTGTGTGTCACCTATG
TGAACATTCCAAAAATATTTTACAACAACTAAGTATTTTATAAATTTTATGAAC
TGAAATTTAGTTCAAGTTCTAGGAAAATACAAACCTTGCTAGATATTATAAAA
ATGATACAATATATATTCATTTCAGGCTCATCAGAATATATCTGTTATCACTT
CACAAGAATGAAAATGCACCATTTTGTAGTGCTTTAAAATCAGGAAGATCCA
CAGTACTAAAAATGACTTCTTCCTTGAAGCTTACTCACCAACTTCCTCCCAG
TTACTCACTCGCTTCTGCCACAAGCATAAMCTAGGACCCAGCCAGAACTCCC
TTGAAATATACACTTGCAACCGATTACTGCATCTATCAAAATGGTTCACGTGCO
TGGCTACAGGTTCTGCAGATCGACTAAGAATT TGAAAAGTCTTGTTTATTTC
AAAGGAAGCCCATGTGAATTCTGCCCAGAGTTCATCCCACGATATGCAGTCT
AAGAATACAGACAGATCAGCAGAGATGTATTCTAAAACAGGAATTCTGGCA
ATATAACAAATTCGATTTCCAATCAAAACAGATTTACATACCATACTTATGTCA
AGAAGTTCTTTTGTTTTATTGCATCCTACGATTTTATTTTTTTCGATTTATGGTTT
ACTTTAAGCATAAAAAATTTGTCAATACAACTCTTCCCAAAAGGCATAAACAA
AAATTCATAAAACTTGCATCACTTGAGATACTTCAGGTATGAATTCACAACTT
TGTTACAACTTACTATATATATGCACACATATATATATATTTGGGTATATTGG
CECGGTTCTAATTTAAGAAATGCATAATTGGCTATAGACAGACAGTTGTCTG
CAATGAAAATCAATACTTTTGCTATAATCGATTACTCGAAATAATTTTACTTTC
CAGTAAAMACTGGCATTATAATTITTTTTAATTTTTAAAACTTCATAATTTTTIG
CCAGACTGACCCATCTAAACATACAAATTACTAATAATTATGCACGTCACAT
CTCTAATAATGGCCTTCATGTAAACATTTTTGTGGTTTACACATAAAATCTCT
AATTACAAAGCTATATTATCTAAAATTACACTAAGCAAGAAAATTAATCCAAG
CTAAGACAATACTTGCAACATCAATTCATCATCTGTGACAAGGACTGCTTAA
CTCTCTTTGTGGTTAAAAAGGAAAAAAAAAAAAAAGACATCGTTGGCCAGATG
CGGTGGUTCACACCTGTAATCCCAGCACTTTCGRAGGCTGAGGTGGGCGE
ATCACCCCTGGCOCTGOCCAACATGGTCAAACCCCGTCTCTACTAAAAACAC
AALAATTAGCTGGGECGTGGTGGRCEGGCECCTGTAATTCCAGCTACTCGGG
AGGCTGAGGCAGGAGAATTGCTAGAACCCAGGAGGCAGAGATTGCAGTGA
GCTGAGATTGCACCATTGCACTACAGTCTGGGCAACAAAAGTGAAACTCCA
TCTTAAAAAAAAAAAGACAATGTTCGTGGGTCCAAACAAGACTTAATGGAAG
TCGAGTCTAAAAATGAGCTATGTGGGCCAGGCGTAGTGGCTCCCACCTGTAA
TCCCAGCACTTTGGGAGGCCBAAGCAGGCAGATCATGAGGTCAGGAGATG
GAGACCATCCTGGCCAACACGGTGAAATCCTGTCTCTACAAAAATTAGCTG
GGCGTGGTGGTGCCTGCCTGTAATCCCAGCTACTCAGAAGGCTCAGGCAG
GAGAATCGCTTGAACCAGGGAGTCGGTGGCTAGAGTGAGCCGAGATTTGC
ATCACTGCACTCCTGOCTGGTGACAGAGCAAGACTCCATCTCAAAAAAAAC
AAACAAAAATAAAAGATAAAAATCGAGCTATGTGAATTAAAAGAGGTATAACA
ATAGATAAACCATATTTTATTTAATTCCTAGTAATGAGTAATATTTCCAAACTT
CTGGAATGGGCAGAAATTGCTAGTTGGCATATTTTTACCTTTTATATTCAGA
TACATTAAAATTCTCAAAAAAAAACACCTCAAAGCAGATGATCCGCCATCTC
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CTTGGATAATTTGTGTTAACTCAGGATAACAGAAAACCAAAATTATGAGTTA
CTGATGCAATATTCCTAAATGTAAAAATAATTAAAGCTAATAGTAGATTCATC
TTCCAATTTCATATCAGTCTTACAAATAAACTACATATATAACTTGCTTGCCT
TCCCTTCTGAGGGATAAAGCTGTTAGAAGAATTAAAATCAGCATTCTTGACT
ATTCAACCAAGGGAGGGATAAATTATTACTCATTCTAGGGACATGGGCTCAT
AACTACTACATGTGTAAGGACATGAATT TACCCAATATTACAATTTTTCCTTT
TATTAGTGTGTACAGTGGAAGAATAGACATGTTCACTCTGGACAAAAAAAAA
ATTATACTTATCAGTTATCAGAAGCACAATGCTGAAGACAGTAGTTCCATAA
CAATTTGAAGTATGTCGATCGAACTAGTAGATTATCTTAGTAGTAGTGAATTAT
TGTAAATGTTAGTAATTTGGCAGCCACTGGGCAGAAAAATAAGAATTGAGG
CTCAATATTGATATTAATGGTGGTGATTGACACATAAATTTTATCAAGTCTAC
ACAATATAAAATTACAGAAAGGTAGAAGAGTATACCAGTACAACTTCAACAT
ATCTTCACTACAAGGGAGTAAAATGACATGGCCTAGTTACTATCTAATGAAC
TGCAGAAAACTAAAAGAAAACTCCAAGGCAACTCTTCTCTGCTGATCTGGTT
GGTCCTTTTCCTACCTTTTGCAATACCCAGATACAAACAATGGATAGAAAAC
ABAGTAGACTTGTAGTATGCAGGTCACAGTGCTAAATTCACAGAAAGAAAC
CCCTGAACTGAACTGCTCTATTTCCTGGTGGTCACAAAGAGTAATTCTGGTT
TACACCTACAGATTGATGTCAATCTACACCCTGTTGATAACAGTGTGGCCAA
GGACAAAAAALAGGTGCTCCGTTTTACCAATTCTGTAAAAMATTATTGGCAG
GGTAAGCTCGGCTAGGGCAGGATTACATTTICTAGGACTACCATCCCCGAAA
TTTAGAAGATATTATATCCACATAAAGCATATCTTTCACATTAATTTGCAAAA
ATCTAALAGCTTTTTCTTAGCTCAAGTGTGTCCAAGTTTACCCTGGCAGTTT
AAAACGATAGTTACAAGCAGCATGGGTTGTATCAGACACATTTGAGGGECCA
ATTTCATGTAAGTCATATTGGGCAAGTTACTTCAACTATCTGTGCCTCCAAG
CTCATACTAGTGTTTATTTACCTAAAGGGTACCTGTTATGTAACTTTAGGGT
CTTTACATTAGATAATGCCTGUCAAAATATTTACTTCAACGCCTAAAACATAGT
TAAGTATTCAATAAATACCTACTATTGTCACTACTAACTTAAAAGTTTAGAGA
TTAAGAGCAGAATCTGGGGTGAGACAAACTTAGGTTCAAATCCTAGTATTGT
TGGGTAATCTTGGECAAGTTACTTAACCTCTCTGATTTGTGTAATTTAAAAAA
TTAGTTAATATACATAACAGGGCTTAGAAGAGTATCTAGCACATAGCACCAT
TTAAGCATTTGTTATTGCTAACATGCAAACAATTTAAGGGAAAGAAATTTTTT
AAAAAGGAAGAGGGATT TGCAAACTAAAAACAATGAGTATCTTATGTTCAAA
GCAAAACTAACAAACAGCCAGCTCTAGCAATAATTAAATTCACTATATACTGG
GGCAGGCATCACACCCCAAAGCTAAAMMGCGTCTACCTAGGCCAGGCACGG
TGGCTCATGCCTGTAATCCCAGCACTTTGCGAAGCAGAGGCGGGTAGATC
GCTTGAGCTCAGGAGTTCAAGACCAGCCTGGACAACATGGCAAAACACCAT
CTCTACAAAAAATACAAATATTAGGCCGGGCGCAGTGGCTCACGCCTGTAA
TCOCCAGCACTTTGGGAGGLCCAAGGCGGGTGGATCACCTGAGATCAGGAGT
TCCAGAGTAGCCTGGCCAACATGGTGAAACCTCGTCTCTATTAAAAATACA
AAAAATTAGCCAGGCATGETGGLCAGGCGLCUTGTAATCCCAGCTACTCAGE
CCCATCAGGTAGGAGAATOGCTTCAACCCGGGAGGCAGAGGTTGCACTGA
GCCGAGATCATGCCACTGTACTCCAGOCCGGGCAACAAGAGCGAAACTCC
ATCTCAAAAAATAAATAAATAAATAAATAAAATAAAGTACAAATATTAGCCAG
CCATGETGGTGCGCACCTGTAGTCCCAGCTACTTGGGAGGLCTGAAGTGGEG
AGAATCCCCTGAGCCTGGGGAGAATCACCCGAGCCCGGGAAGTCGAGGCT
GCAGTGAGCAGTGATTGTGCCACTGCACTCCATCCTAGGTGACAGAGTGA
GACCCTGTCTCAAAAAAAAGAAATTGGCAGAATTAAGTAAGTTGATGTTTAG
AGATGAAMAATCAACATTTTTTCCTCAGCAACTGAATAAAAACAACAGCCAC
TACCATTTTTTTGAGTACCTATTTGTAGCCTATTTTTTAACTGGTATTACTCG
AGAGAGAGAGAGCTAGGTTCGAGACAGAGCTCCTTCTCTTAATAACTGTAT
GACCTAGGGTATGTCTGTTAGCCTCTCTGAGGCTTICAAAGGTTCCTCATCT
GTAAAATGGTAATAATCATACCATTGCTACAGGGUTGTTTTGAAGACTAATT
AGGACTATGTAAGTAAACATGATGATGGCTATTATTACTGTTCCCCGCCAGG
GGCCATGCAAGGGTTGCTGATTCACATAGACTGTCTTATAATCOTCTCAATA
ACTCCAAGAGGTAGCCAGCACCTCAGATATACATAAAATGACTTAAGCCCA
GAGAGGTGAAGTAAGTTGCCCACAGCCACACAACTAGTAAATAGCCCAAAC
AAGCTGGATTCCCAGTTAGACTCCGTTAATAGCACTGCTCTTTACCTTAAGT
CATTACAATGCCTAATATCAAATAGAATCGCTTCTTTCTTAGGGTTCAAGTG
GTTAATTATTTAATGTATTCATTCAACAAACCATCATCGAGGACCTCTTACAA
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GCCAAGTACTGTGCTAAGTGCTAGAGTTACGGCGGTCATICCTGCCOTTAA
AAAGTTTTAGTGGGAGAAACAACAGGTAACCAGGTCATTGCCAAAATAACA
AAAATAATCATAATAAAGCAGGCTAAAGCATATTTAACTGGCCGGGGETTTTG
ACTATTTTAGCAAGCATGATCAGAACGGTTGAGGAGGGAGGCCAGCAGCTT
GGCCGGTTCAACAAACAAGAAAAAACCAGTGAGGGTGGAGCTAAGATACC
AGAGGCTGATTACGGTTAAGAATGTTCTTGAAGGTAAGGACCAGATTCTCA
TTTICTATATCCTGGGGCATCGGTCAGCATGGAATCTGGATTCTAGCACAT
GTGAATTTCGGCTTGAAATGACCTAATGCCTTTTCCCTAGTTCCTTCGTGTG
TCAAATACGCATGGTTACCGCTACCAGAGCTGTAGTGGGGCTTCAATGAGS
CCATGAGCATCTCCATAAAGATGAACTACAGTGTGTGCAAAACTAAAGGCA
AAACCTGGTCCCCACACGCCOTCCCAGGTGGTCGCTTICCGTGCCGAGGC
CCOCTCCAGAGGTGCCCCGAGAACCTCACCATCGCACCCCAAACTTCCAGG
GAAGGGCCTCTCCCGAGAAAGCCCOCACGCCCCCACCCCGCGCCATCATT
CCOGAATCTGOCCTCGGCOCCTCCCCGCAGCACGCTCGCAGGOGGCACAT
GTCAACCAAAACGCCATTTCCACCTTCTCTTCCCACACGCAGTCCTCTTTTC
CCAGGGCTCCCCCCAGGAGGGACCCACCCCAAACCCCGUCATTCCGTCCT
CCCTGCCGCCCTCGCGTGACGTAAAGCCGAACCCGGGAAACTGGCCGCC
CCOGCCTGLEGGETTCCCTGGGUCCGGCCGUTCTAGAACTAGTGGATCCO
AATTGAAGGCCTGGTCTAAATGACTCCAAAATCACCACTTAATTCAAGAGAC
TGATTTCCCTGAGTCAGGUCCCTTAAAGCAGCTATTTCAATGGGACAGGGA
AACAACCCTAGGATCTGGATTAGAATCACTTGGGGGCTGCCACACCCCCAG
GGCTCTGATCCTGCCCTTCTCOCCACACGCACATTICACATACTGCTGCAGTG
ACCTTCCATTTCTAATGEGGTTCCTGGGCCATCTGTCAGCETATAGGGAATGG
AAAAGGEGTTGGGGAGGCTCTGCTTCAGAAAGTTTGTETCAGGGGCTCCC
AGAGCCTCCACAGATAGATAGCAGGGGTCCCCACCCTACCATGGCAGCTA
TAAATGETCATCAACATTTATTGGCCTAGGATACAGCAGTTAGCAAAATGCCT
CATGTAGTTCCCACTCCGTGGAGGTTGCAGGCTAGCTCTTTCCTAATGAGC
TTTACAGCAGAAGCTGTTTTATCGTTAAGTGCCCCACAGAGACACTTTACCA
GCCAGGCTGGGAGAGTTCTCCAGATTTGGGAGAGGCGCAGAGACAGTETGT
CAGCCCAGCCCTETCTCAGCAATCCACCTGGAGGAGCTAGAGTATCCTCC
TCCCTTTACCATTCAGACCCAGAGAAAAAGCCCAGCTTGTGTGCACCCTCG
TGGGGTTAAGGCGAGCTETTCCTGGTTTAAAGCCTTTCAGTATTTGTTTTGA
TGTAAGGCTCTGTGGTTTGGGGGGGAACATCTGTAAACATTATTAGTTGATT
TGGGGTTTGTCTTTGATGGTTTCTATCTGCAATTATCGTCATGTATATTTAAG
TGTCTGTTATAGAAAACCCACACCCACTGTCCTGTAAACTTTTCTCAGTGTC
CAGACTTTCTGTAATCACATTTTAATTGCCACCTCGTATTTCACCTCTACATT
TGAAATCTGGCGTCTCTTTCAAGCCAGTGTGTTTTTTCTTCGTTCTGTAATAA
ACAGCCAGGAGAAAAGTGCCTCTATGTITTTATTTTTCAAGGGAGTATTCAG
TACCTACAAACCCAAGTCAGGAAGCCTGCTAGTGGCTTTGGTTCTTTCAGA
CCCTGCTCCATGCCTTGTGTGTCAGAAAGAAAGATTCAGCAGTTTTGCATC
ATGGCAAAGAAGCCTGTTATTTTGGGGCTCAGCCCCTCATTTTATAGAGGA
TGAAACAGAGGGGGATGGGAGGTCACAAAGACAACTGOCCCEEGAGCAG
CTGTGGGGGAGACTTCCCCTGAGGCTCTAGACGUTCTGCACCACCGTCCT
GTCTCOCTTGUTGAAGACCACACATGOCCTTICTTTGACCAGACCCTGCCAC
CTCATAGGCCAGGACCTGGTAGGCGGGTACCCAGGTTTCATGGATGGAAC
CACATCTCCCCAAAAGTGGGGAGGTAGCTACTGGGATGCACGCCTCCCGC
CATGTGCTATAGGAGAGCAGCTGAAGCAACAGTTGGGATCAGATGTAGTCA
CAATTGAATGCATCATCACATTTATCCCTCTAAGTGGCTGGGAGAGTTGATA
TCCTCATCCCTAAGGTACAAAATGTTCCAATTTGATCAGTGGCTTTCAGGAG
CTGAGAAAGGCATGTGCTCTGAGGCAGAGCTGTTATGTCCCGCAGAGCCT
AAAAATGCTCTAAGAACATGCTCCCTGCCAAAATTICTCAATGGCTGTGACAA
GGGACAACGATCGACCAATGGGGGTGGAAGCAGACCTCCGCAGTCCAGS
GGCCAGAGCTAGGACAGAGGGGTCGGAGAAAGAGTCATTTTCCCAACACT
CCAGCTCTTGGCCAGTCCTCACACAGTCCCCTCCTGCTTCCTGOTGAGAGA
GATATCCTCATAGGTCTGGGTAAAGTCCTTCAGTCAGCTTTCATTCCCTGTC
ACCAACTTTGTCTCTGTTCTCCCTGCCCGTCTCAGGCAGCACTCCTCAGGA
AACCTCTCCAAGAGCCAGCCTCACTGCAGCGCCCACTATIGTCCCTCTGCC
TCAAGTGTCCCATCCATGCCAGGUCCCAGGCAGGCTGCAGCTTTCCCTCA
GGGCCACACCAAAGCACTTGGGCTCAGCTGTGCTGTCCCCCTCCATCACT
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GAGCTCAGGGGCAGCAGCGETGGGGTGLCAGGAGGCCCATTCACCCTTC
TCTGGCTCTGTCTTGGACCCACCTGCCCAGCCACTGCTGCTTAGAACCTAC
CCGCTGGGAAAATGAAGCCCTCCCGGAGGGGUCACCTCAACCTGAGAGCC
TCACGGATCACAGTTGTCCCCACTCAGCTCTGCCAGCCCTCAGAGACCCAT
AGATAAAAGCTGAGCTTGGCTCGCAGAGCTGGTTCCATCTTCCATTCCCAG
AGGGTTCAACTTCCTACCCCAACCACACAGGGAACCTCAAGGCTGAGCCA
GTGTGGGCTGCAGTGCAGACCAGCTTCCTGGACACGTCCTGCCACCTGAC
CCCAGGCTGGCCTCACTGCCCCTGGCACTCCTGACCCTATCCTCATTCCTC
CTGGCAGTGCGTGTICTGCCATTCCGCTTTCCCTTAGCTGTCCTCTCACTG
TACTGTCAGCTTCTCCTTTTCCAGGTGCCCCCCAGGGGCTTTCCACATGAC
CCTGTCACCCCACAGCCCATCCAGCACCAATTCCAGCTCTCTGCCACCCTT
CAAAGGAGTGACAGTGCCCTGCTTCACCTCCCACTCACCCCTCAACCCAGA
GCAATCTGGCTCCAGTCTTGCCTCCTTCCCCCTAAGTACTCTAGTCACAGTT
CCAAATTCCTCCTGGTCATARAAGCCAAATGAAGCTTCCTGGTCCTCAGLGE
ACTTGCCACTTCAGCAGTACTGGACTCTCTCCTCCCAGAAACCTGTTTCCC
CTTGGCTCCTGGAGCCCACACTCTGCTGGAATCCTTCTGCCTCTCTGGCCT
GTAGCCTGGCCCTCTCTCCCAACCTGAGGTCCATTCTCTCCTGCTCCTCCA
CAAGATGTTGCTCCTTCCATTACTTCCTCCCTCTCAACCAAAGCTCCTTCAT
TAGCTCTTTATCTTCTGGTTTCTTCCCCTGGGCAGACGAATGGATTCAAGAG
CCTGTGGUCCAGCAGCCCAGCACTCCAGGATCTCAGCACTTCAGCATCCC
AGTACCCTAGCATCTCAATACCCCAGCACCCCAGCACCATAGTATTCCAGC
ACCCCATTGTCCAAGCATCTCAGCACTCCAGCATCCCAGCACCCCAACACT
CCAGCAGCCCAGAATCTCAGCACCCTAGCACTGCAGCATCTCAGGACCCC
AGCACTTCAGCATCCCAGCACACTAGTACTCCAGCATCTCGGCACCTCAGC
ACCTAGGCATCCCAACACCCAGCACCCCAGCACTTAAGCATCCCACCACTA
CAGTATCTCAACACTCCAGCACCCCAGCACCATAGTETTCCAGCACCCCAG
CATCCCAACACCCCAGCACTTAAGCATCCCAACACCTCGGCATCCCAACAL
CCCAGCACTGCAGCATCTCAGCACCTTAGCATCCCAGTGCCCTAGCATCTC
AATGCTCCAGCACACCAGTACTACAGTATTCCAGCACCCCAGCACTCCAGT
ATCTCAGCACTGCAGCACTGCAGCACTCCAGCATCCCAMAATCCCAGCATC
CCAACACCCCAGCAGACCAGCAGACCAGCATCTCAGCACCGCAGCATCCA
AGGACTATCCCAGCATCCCAGCAACCCAGCACCTCAGCATCCCAACACCO
CAGCATTTCAGCATGGCAACACCCCAGTACCCCAGCACTTCAGCACCCCAG
TATCCCAGCATCTCAGCGACCCAGTATCACAAAACCTCAGCATCCTAGCAC
CCCAGCACCCCAGCACCTTAGCACCTTAGCATCCCAGCATCTCAGCGCLTC
AGCATCTTGATATTCTGGCTGAGGTCAGCGTGGTGTATCTAGTCAGGGTCO
TAACTTTCACTTCGCAGGGAAATGCTGCTGGACTGGGTCTCATGTTGGGCT
CAAGCTCTCTAGACCCCTTGAAGACAGCATAAAAGAGCTTGGAGACGCTGG
GCTGTCCCCCATGGAAGAGTTCACTCTCATCCTGCTTTGACAACAGCCTTICT
CTGGGGTCCCTCACGGGUCCCTCTITCTTACTGCAAGTTTGTCTCTGAGAA
CACTGTGATGCAGAAGTCACTCAGCTGCCTCTGGCTCCTCGAAGAGCTGAA
CETGGAGGUCTGTAGGCCTCOCTATGAGAGGCGCAGAAAAAACCATGATT
CCTAGTGGGEOCAGGTGCTCCCTCTACAACCCACTCCATAATCTGCOCCCGO
CCAGCTCTCAGGCCAGCCLCCAGGGGAAAATGCCAGATCCCCAGGGAGET
CTGTGAGACCTCAGGGGCTCCCTCCTCCCTTACAGCAGGCTCAGGCCCOT
GGGGGCCTCAGGGCCAAGGTCTGTGGGTAAGCTACTATCTCTCACTTGTC
CTCTAGCCACAAAAGCCAGGGAGATCTGGCAATGGACATGAGGTTCTGAA
GAAGCACATATGACTGGCTTCCTAATGCGTGGTTGTTCAGTGATTCAATAAA
CACGCATGGGCCAGGCATGGGGAAATAGACAAACATGATCCCCAACCTCT
CCCAGAGTGAACTGGGAGGGAGGAGTGTTCATCCCTCAGGATTACACCAG
AGAAACAAACCAGCAGGAGATATATATGGTTTTGGGGGGTCAAGAAAGAGE
AALAACCTGGCAAGGCAAGTCCAAAATCATAGGACAGGCTGTCAGGAAGS
GCAGCCTGGAACCTCTCAAGCAGGAGCTGATGCTGCAGTCCACAGGCAGA
ATTTCTTCTTCCTCGGGGAAATCTCAGCTTTGTTCTTAAGGCCTTTCAACTG
ATTCGCTGAGGTCTGCCCCTTCCCCCACATTCTCCAGGATAATCTTCCTTAC
TTAAAGTCAACTATTAATCACAGCTACAAAATCCCTTCACAGCTACACATAG
ATCAGTGTTTGATTGACGAACAGCCCCTACAGCCTAGCCAAGTTGACACAT
AAAACTAACCATCACAGGGGGACAAATCGATGTAAACACATCAACAAATAAAA
CAGTAACAAGTTAAGGTCTATGGAAAAAACACAGAAGGGGCAGAGAGAAAG
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AAAGCAAGAAGGAGAGTCCCAGTTTGCTAGGGUTTCTGGGAAGTGGGBAG
CAGTTCTCTTTAGCTAGGATATTTGCGAAAGGCATATCTCAAGCAGTGATAT
TTGAGCTTAGATTAAAAGATGGGAAGGAGCAAGCCATGCAAAGAGCTAGGA
TGTTCCAAGCAGAGACGGAACAGCAAGTGCAAATGTCAGGAGGAATAGAA
GGAGGCTGGTGGGTGGEGEGTCCAGTCGAGCAAGAGGAGGGCAGGCAGGAGA
GGGGATGGGGAGGTGGGCAGGUCCAGACCACCCAGGGCCCTGGAGACTA
TCCTGATCCAACAAGGGAAGCCTTGAGTCACTTCAGTGTCCATGTGGAGAA
TGGACCTCAGACTGAATCGAGGGAGGCAGTAAGGAGGGCCTCTACCTCCAG
GGCTTCGCCCTGTGRGACTGCGCATAGACATCTCCAACTCAGAAAGTCTGAA
CCAAACTTTCCATAGTTCCCCCAAGTCTGGGCATCCTCCTACTCAGTGAAA
GGCAGCCATCACACCTCCCTGCCCTGCTCCCGGATGCCCCAAATCCTCTT
GGTCTCCAAGTCCAGAACCTGAGACTTGTCCTTIGATGTTTGTCTTTCCCTCA
CCOTTTCTGTATTCTGGGAAGATGGGTTTTTTTCCCCCAGATGAATCTGTAA
AACTTCTGTGATCACAATAAAAATTCTGGCAGTATTATTTTCTGGAACATGAC
AAAGTGATTCAAAATTATTTATCTGGAAGACTACAAAACAAGAATAGCCAGS
ABATTTCTAAAAAGAAAGAAGAAGGAGGAGGAGAAAGAAGCAGGAGGAAAA
GGAGGAGAAGAAGAAAAGAAAAAGAACCAAGAAAGGGTTCTAGCTCTACCA
AATATTAAAACATATCATGAAGCTATTTAAAACAATATGGTTGTGGATACTGA
AAAAGATGTGAATAAAGTGGAAGGAAAATAAATAGAAATGCACATGGGGAT
TGAGACTGTGAAAAMAGGCAGCATCTCACATCAGTGAGGGATGTTCAACACC
TGGTGTTGGGAAAACTGGUTAGTCATTTAAACCAAACAACTGGGTCCTCTA
CCTCACTCCTGACATTAAGATACATTTAGATGATTCAAAGAGTAAGACAGAA
AAAATAACACGCTGAAAACACTATCAGAAAACAACGTEGGGCCAGGTGTGGTG
GCTCACGCCTGTAATCCCAGCACTTTGGGBAGGCLCEGAGGCAGACAGATCAC
CTCAGGTGGGECAGTTCAAGACCAGCCTGACCAACATGGTGAAATCCTETCT
CTACTAAAAATACAALATTAGCTGAGCGTGGTGGCGCATGCCTGTAATCCC
AGCTACTCAGGAGGCCGAGGCAGGAGAATCACTTGAACCTGGGAGGCAGA
GCTTGTGGTCGAGCCGAGATCACGCCATTGCACTCCAGCCTGGGCAACAAG
AGTGAAAATCCATCTAAAAAAAAAAAAALAAGCCAAGGTGGATATTTTTATA
CTATCAGGGTACGATCAAGCTTCTCCAATCATGACATGAAACCCAGAAACTA
TAAAAGAAAAGAATGATAAAATTGCCCACGTAAAGTAAAAAGCTTGCACACA
CAAAAACACCATACAGGTTACAAGATGAGCAGCAAAATCAGAGAAAAAACA
TTGCAATTCAGGACACACAGAGGCTATTGTTCCTAATATTTAAAAATAAAAG
TAGTGGATTGTCTACAAAAAGATGAAGACAAGAATTTCAGAAAACCAAATAC
TGCATGTTTTCACTTACAAGTGGAAGCTAAACACTCAGTACACGTGTACACA
AAGAATGGAACCATAGCOCAGGCACCCTGGCTCACGCCTCTAATCOCAGT
ACTTTGCGAGGCCGAAGCGGGCGGATCACCTGAGGTCGAGGAGTTCGAGAC
CATCCTGGCUAACATGGTGAAACCCAGTCTCTACTAAAAATACAAAAATTAG
CCGGGCGTGGTGETGGGTGCCTGTAATCCCAGCTACTCGGGAGGCTGLE
GCCAGTAGAATCGUTTGAACCCTGGAGGTGGACCTTGCAGTGAGUCGAGAT
CGCACCACTGCACTCCAGCCTGEGCAACAGAGTGAGACTCCATCTCAAAAA
AAAAAAAAAGGAATAGAACAATAGACACTCGGGCCTACTTGAGGGAGGAG
CCTCGAGGATCAAAAACCTGCCTATCAGGTACTATGCTTATTACCTGGGTGE
TGAAATAATCTCTACACCAAACCCCAGTGACATGCAATTTACCGATGTAACA
AACCTGCCCATGTACCCGCTGAACCTAAAATAAAAGTTGGAAAAAAATATAG
AAATTTTICTTTGTAATAGCCAAAAACTGCAAACAGCCCAGGTGTCTATTAGT
AGAATGCATAAACAAACTCGGGCATGTTCATACAATGTAAAACTACTCATCA
ATAAAAAGTGATACTTCTCAGCAATGAAAAGAAACTAGCTACTGATACCAGC
TACAACATGGATGGATTTCAAGTGCTTTATGATGAGAGCAAGAAGCCAGAC
ACAAAAGTGTCTATATATATATACAGTATATATACGTATATATACACATATATA
CAGTATATATATACATATACATGTATATATATACTGTATATATACTGTATATAT
ATACACAGTATATATATACATATATACAGTGTATATATACTGTGTATATATAC
ATGTATATATACTGTGTATATATACATGTATATATACTGTGTATATATACATGT
ATATATACTGTGTATATATACATGTATATATATGTATACTGTATATATACTGTA
TATATATATACACATATATACAGTATATATATACAGTATATACTGTATATATAC
AGTATATACGTGTATATATACATATATACAGTATATATGTAAATATACATATAT
ACAGTATATATGTAAATATACATATATACATGTATATATATACACTATATATAT
ACATATATAGTGTATATATACATATATACATGTATATATTTACTATATGATTCC
ATTTATATAAAGTGCCAAAACAGTCAAAAATAATCTATGTGGAAAAAATCAAC
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AAAGGGATCCCCCGBGCTGCAGGAATTCGATGGOGCGCCGACGTCGCAT
GCAGTTAGGGATAACAGGGTAATACGACCATGGCATGTCCTCTAGACTCGA
GCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTITG
TGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACA
AACTAGCAAAATAGGCTGTCCOCAGTGCAAGTGCAGGTGCCAGAACATITC
TCTATCGAAGGATCTGCGATCGCTCCGGTGUCCGTCAGTEGGCAGAGCGC
ACATCGCOCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAAC
CGGTGCCTAGAGAAGGTGGCGCEGEGGTAAACTGGGAAAGTGATGTCGTGT
ACTGGCTCCGCCTTTTTCCCGAGGETGGGGGAGAACCGEGTATATAAGTGCA
GTAGTCGCOGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAG
CTGAAGCTTCGAGGGGCTCBCATCTCTCCTTCACGCGUCCGCCGCCCTAC
CTGAGGCCGCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCT
GTGGTGCCTCCTGAACTGCGTCCGCUGTCTAGGTAAGTTTAAAGCTCAGET
CGAGACCGGGOCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGC
CGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTITGTTT
CGTTTTCTGTTCTGUGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACGT
AAGTGATATCTACTAGATTTATCAAAAAGAGTGTTGACTTGTGAGCGCTCAC
AATTGATACTTAGATTCATCGAGAGGGACACGTCGACTACTAACCTTCTTCT
CTTTCCTACAGCTGAGATCACCGGCGAAGGAGGGCCACCATGGGTCACCA
GCAGTTGGTCATCTCTTIGGTTTTICCCTGGTTTTICTGGCATCTCCCCTCGTG
GCCATATGGGAACTGAAGAAAGATGTTTATGTCGTAGAATTGGATTGGTATC
CGGATGCCCCTGGAGAAATGGTGGTCCTCACCTGTGACACCCCTGAAGAA
CATGGTATCACCTGGACCTTGGACCAGAGCAGTGAGGTCTTAGGCTCTGG
CAMAACCCTCGACCATCCAAGTCAAAGAGTTTGGAGATGCTGGCCAGTACAL
CTCTCACAAAGGAGGCCGAGGTTCTAAGCCATTCGCTCCTGCTGCTTCACAA
AAAGGAAGATGGAATTTGOTCCACTCATATTTTAAAGGACCAGAAAGAACT
CAAAAMATAAGACCTTTCTAAGATGCGAGGUCAAGAATTATTCTGGACGTTTC
ACCTGCTGGTGGCTGACGACAATCAGTACTCGATTTGACATTCAGTGTCAAA
AGCAGCAGAGGCTCTTCTGACCCCCAAGGGGTGACGTGCGGAGCTGCTAC
ACTCTCTGCAGAGAGAGTCAGAGGGGACAACAAGGAGTATGAGTACTCAG
TGGACGTCCCAGCAGGACAGTGCCTGCCCAGCTGCTGAGGAGAGTCTGCC
CATTGAGGTCATGETGGATGCCGTTCACAAGCTCAAGTATGAAAACTACAC
CAGCAGCTTCTTCATCAGGGACATCATCAAACCTGACCCACCCAAGAACTT
GCAGCTGAAGCCATTAAAGAATTCTCGGCAGGTGGAGGTCAGCTGGGAGT
ACCCTCACACCTGGAGTACTCCACATTICCTACTTICTCCCTGACATTCTGCGT
TCAGGTCCAGGGCAAGAGCAAGAGAGAAAAGAAAGATAGAGTCTTCACGG
ACAAGACCTCAGCCACGGTCATCTGCCGCAARAATGCCAGCATTAGCGTGC
GCGGCOCAGGACCGCTACTATAGCTCATCTTGGAGCGAATGGGCATCTGTG
CCCTGCAGTGTTCCTGGAGTAGGGGTACCTEGEGEETGGGCGLCUAGAAACCT
CCCCGTGGCCACTCCAGACCCAGGAATGTTCCCATGCCTTCACCACTCOCA
AAACCTGCTGAGGGOCGTCAGCAACATCCTCCAGAAGGU CAGACAAACTC
TAGAATTTTACCCTTGCACTTCTCAAGAGATTGATCATGAAGATATCACAAA
AGATAAMACCAGCACAGTGCAGGCCTGTTTACCATTGGAATTAACCAAGAA
TGAGAGTTGCCTAAATTCCAGAGAGACCTCTTTCATAACTAATGGGAGTTGC
CTGGCCTCCAGAAAGACCTCTTTTATGATGGCCOTGTGCCTTAGTAGTATTT
ATGAAGACTTGAAGATGTACCAGGTGGAGTTCAAGACCATGAATGCAAAGC
TGCTGATGGATCCTAAGAGGCAGATCTTTCTAGATCAAAACATGCTGGCAG
TTATTGATGAGCTGATGCAGGCCCTGAATTTCAACAGTGAGACTGTGCCAC
AAAAATCCTCCCTTGAAGAACCGGATTTTTATAAAACTAAAATCAAGCTCTG
CATACTTCTTICATGCTTTCAGAATTCGGGCAGTGACTATTGATAGAGTGATG
AGCTATCTGAATGCTTCCTAAAAAGCGAGGTCCCTCCAAACCGTTGTCATTT
TTATAAAACTTTGAAATGAGGAAACTTTGATAGGATGTGGATTAAGAACTAG
GGAGGGGUTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAATCA
CAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATT
GCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGC
TGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCA
GGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGG
TAGATCCATTTATTAGCTAGGAGTTTCAGAAAAGGGGGCCTGAGTGGCCCC
TTTTTTCAACTTAATTAACCTGCAGGGCCTGAAATAACCTCTGAAAGAGGAA
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CTTGGTTAGGTACCTTCTGAGGCTGAAAGAACCAGCTGTGGAATGTCTGTC
AGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAA
AGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCC
CCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATA
GTCCCACTAGTTITCATCACCACCGCCACCCCCCCGCUCCCOCGCCATCTG
AAAGGGTTCTAGGGGATTTGCAACCTCTCTCGTGTGTTICTICTTTCCGAGA
AGCGCCGCCACACGAGAAAGCTGGCCGCGAAAGTCGTGCTGGAATCACTT
CCAACGAAACCCCAGGCATAGATGGGAAAGGGTGAAGAACACGTTGTCAT
GGCTACCGTTTCCCCGGTCACGGAATAAACGOTCTCTAGGATCCGGAAGTA
GTTCCGCCGCGACCTCTCTAAAAGGATGGATGTGTTCTCTGUTTACATTCAT
TGGACGTTTTCCCTTAGAGGCCAAGGCCGCCCAGGCAAAGGGGLGGETOCC
ACGCGTGAGGGGCCCGCGGAGCCATTTGATTGGAGAAAAGCTGCAAACCC
TGACCAATCGGAAGGAGCCACGCTTCGGGCATCGGTCACCGCACCTGGAC
AGCTCCGATTGGTGGACTTCCGCCCCCCCTCACGAATCCTCATTGGEGETGC
CGTGGETGCGTGGTGCGGCGCGATTGGTGGGTTICATGTTTICCCGTCCCCC
GCCCGCGAGAAGTGGEGGGTGAAAAGCGGCCCGACCTGCTTGGGGETGTAG
TGGGCGGACCGLCGLGELTGGAGGTGTGAGGATCCGAACCCAGGGGTEGEE
GGGTGGAGGCGGCTCCTGCGATCGAAGGGGACTTGAGACTCACCGGTCG
CACGTCATGAATCTAGAACCATGGCTTCGTACCCCGGCCATCAGCACGCGT
CTGCGTTCGACCAGGCTGCGCGTTCTCGCGGCCATAGCAACCGACGTACG
GCGTTGCGCCCTCGCCGGTCAGCAAGAAGCCACGGAAGTCCGCCCGGAGC
AGAAAATGCCCACGCTACTGCGGGTTTATATAGACGGTCCCCACGGGATG
GCGAAAACCACCACCACGCAACTGCTGGTGGCCCTGGGTTCGCGCGACGA
TATCGTCTACGTACCCGAGCCGATCGACTTACTGGCGGETGCTGRGGGCTT
CCGAGACAATCGCGAACATCTACACCACACAACACCGCCTTGACCAGGGT
CAGATATCGGCCGGGGACGUGGUGGTGGTAATCGACAAGCGCUCAGATAA
CAATGGGCATGCCTTATGCCGTGACCCGACGCCGTTCTGGCTCCTCATATCG
CCEGGGGAGGCTGGGAGCTCACATGCCCCGCCCCCGGCCCTCACCCTCAT
CTTCCGACCGCCATCCCATCGCCGCCOCTCCTGTEGCTACCCGGCCGCEUGAT
ACCTTATGGGCAGCATCACCCCCCAGGCCETGCTGGLCETTCGTGGCCITS
ATCCCGLCGACCTTGCCCGGCACAAACATCETGTTGGGGGECCCTTCCGGA
CGACAGACACATCGACCGOECTGGCCAAACGCCAGCGCOCCGGLEAGCGG
CTTGACCTGGCTATGCTGGCCGBCGATTCGCCGCGTTTACGGGCTGCTTGC
CAATACGGTGCGGTATCTGCAGGGCGGCGGGTCGTGGCGGGAGGATTEE
CCACAGCTTTCGGGGACGGCLCGTGLCUGUCCCAGGGTGCCGAGCCCCAGA
GCAACGCGGGCCCACGACCCCATATCGGGGACACGTTATTITACCCTGTTTC
CGECOCCCGAGTTCCTCCUCCCOCAACGGCGACCTGTACAACGTETTTGCC
TGGGCCTTGGACGTCTTGGCCAAACGCCTCCGTCCCATGCACGTCTTTATC
CTGCGATTACGACCAATCGCOCGCLEECTGUCGGGACGUCCTGCTGCAALT
TACCTCCGGGATGATCCAGATCCACGTCACCACCCCAGGCTCCATACCGA
CGATCTGCCGACCTGGCGCGCACGTTTGCCCEGGAGATGGGGGAGGCTAA
CTGAGTATACCCTAGGATTATCCOUTAATACCTGCOCACCCCACTCTTAATCAG
TGGTGGAAGAACGGTCTCAGAACTGTTTGTTTCAATTGGOCATTTAAGTTTA
CTAGTAAAAGACTGGTTAATGATAACAATGCATCGTAAAACCTTCAGAAGGA
AAGGAGAATGTTTTGTGGACCACTTTGGTTTTCTTTTTTIGCGTGTGGCAGTT
TTAAGTTATTAGTTTTTAAAATCAGTACTTTTTAATGGAAACAACTTGACCAA
AAATTTGTCACAGAATTTTGAGACCCATTAAAAAAGTTAAATGAGAAACCTG
TGTGTTCCTTTGGTCAACACCGAGACATTTAGGTGAAAGACATCTAATTCTG
GTTTTACGAATCTGGAAACTTCTTGAAAATGTAATTCTTGAGTTAACACTTCT
GGGTGGAGAATAGGGTTGTTTTCCCCCCACATAATTGGAAGGGGAAGGAAT
ATCATTTAAAGCTATGGGAGGGTTTCTTTGATTACAACACTGGAGAGAAATG
CAGCATGTTGCTGATTGCCTGTCACTAAAACAGGCCAAAAACTGAGTCCTT
GGGTTGCATAGAAAGCTGUCTGCAGGCGTTACATAACTTACGGTAAATGGC
CCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGAC
GTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGT
GGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATG
CCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCOGOCTGGCAT
TATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACG
TATTAGTCATCGCTATTACCATGATGATGCGGTTTTGGCAGTACATCAATGG
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GCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGA
CGTCAATGGGAGTTTGTTITGACTAGTTACCGGCGGAAACGGTCTCEGGETT
GAGAGGTCACCCGAGGGACAGGCAGCTGCTGAACCAATAGGACCGGCGC
ACAGGGCGGATGCTGCCCCTCATTGGCGGCCETTGAGAGTGACCAAGAGC
CAATGAGTCAGCCCGGGGEGCETAGCAGTGACGTAAGTTGUGGAGGAGS
CCGCTTCGAATCGGCAGCGGCCAGCTTGGTGGCATGGACCAATCAGCGTC
CTCCAACGAGGAGCGCCTTCGCCAATOGGBAGGCCTCCACGACGGEGELTG
GGGGGAGGGTATATAAGUCGAGTCGGLGGLGGLCGCGCTCCACACGGGCC
GAGACCACAGCGACGGGAGCGTCTGCCTCTGCGGGGCCGAGAGETAAGC
GCCGCGGLCTGCCCTTTCCAGGCCAACTCGBAGCCOETCTCGTGGCTCCE
CCTGATCGGEGGCTCCTGTCGCCCTCAGATCGGTCGBAACGCCGTCGEG
CTCCGGGACTACAAGCCTGTTGOTGGRCCCGBAGACTGCCGAAGBACCG
CTGAGCACTGTCCTCAGCGCOCGGCACCATGGATTGGATCTGGUGGATCCT
GTTCCTTCTGGGAGCTGCCACAGGCGUCCATTCTGAAGTTCAGCTGGTTCA
GTCTGGCGCCGAAGTGAAGAAACCTGGCGCCTCTGTGAAGGTGTCCTGCA
AAGCTTCTGGCGGCACCTTCAGCAGCTACGCCATCTCTTGGGTTCGACAG
GCCCCTGGACAAGGCCTGGAATGGATGGGCAGAATCATCCCCATCCTGGG
AATCGCCAACTACGCCCAGAAATTCCAGGGCAGAGTGACCATCACCGCCG
ACAAGAGCACAAGCACCGCCTACATGGAACTGAGCAGCCTGAGAAGCGAG
GACACCGCCGTGTACTACTGTGCCAGAAGCGGCCACGGCTACAGCTACGG
CGCCTTTGATTATTGGGGCCAGGGCACCCTGGTCACCGTTTCTAGCGGAG
GCGGAGGTAGTGGTGGCGGAGGTTCAGGUGGCGGAGGATCTCAATCTGT
GCTCGACACAGCCTCCAAGCETGTCAGGTGCTCCTGGBCCAGAGAGTGACAA
TCAGCTGTACAGGCAGBCAGCAGCAACATCGGAGCCGGCTATGACGTGCAC
TGGTATCAGCAGCTGCCTGGCACAGCCCCTAAACTGCTGATCTACGGCAAC
AGCAACAGACCCAGCGGCGTGCCCCATAGATTTTCCGGITCTAAGAGCGG
CACAAGCGCCAGCCTGGCTATTACTGGACTGCAGGCCGAGGACGAGGCC
GCACTACTACTGTCAGAGCTACGACAGCAGCCTGTCCGGCAGCTACGTTGET
GTTTGGCGGCGGAACAAAGCTGACCGTGCTEGGAAGCCAAGAGCTGCGACA
AGACCCACACCTGTCCTCCATGTCCTEGCTCCABGAACTGCTCGGCGGACCTT
CCGTGTTCCTCGTTTCCTCCAAAGCCTAAGGACACCCTCGATGATCAGCAGAA
CCCCTGAAGTGACCTGCGTGGTCETGGATETGTCCCACGAGGACCCAGAA
CTGAAGTTCAATTGGTACGTGGACGGUGTGCAAGTGCACAACGCCAAGAL
CAAGCCTAGAGAGGAACAGTACAACAGCACCTACAGAGTGGTGTCCGTGC
TCGACAGTGCTGCACCAGGATTGGCTGAACGGCAAAGAGTACAAGTGCAAG
CTGTCCAACAAGGCCCTGCCTGCTCCTATCGAGAAAACCATCAGTAAGGO
CAAGGGOCAGCCTAGGGAACCCCAGGTTTACACACTGCCACCTAGCAGGS
ACGAGCTGCACCAAGAATCAGGTGTCCCTGACCTGCCTGGTCAAGGGLTTC
TACCCTTCCCATATCGOCUCGTGGAATGGCAGAGCAATGGCCAGCTCAGAGAA
CAACTACAACGACAACCCCTCCTCGTGCTGGACAGCGACGGCTCATTCTTCCT
CTACTCCAAGCTGACTGTGGACAAGAGCCGGTGGCAGCAGGGCAATGETGT
TCAGCTGTAGCOTGATGCACGAGGCCCTGCACAACCACTACACACAGAAG
TCOCTGTCTCTGAGCCOCGGAAAAGGTGGCGGTGGCTCTTACCCTTACGA
COGTGCCAGATTACGCCGGUTATCCCTACGATETGCUTCACTATGCTGGCTA
CCCCTATGACGTCCCCGACTACGCTTAACTAGCTACGGAATTCOGGCTAGC
TGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGA
ATGCAGTGAAAAAAATGCTTTATTTIGTGAAATTTGTGATGCTATTGCTTTATT
TGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATT
TTATGTTTCAGGTTCAGGGGGAGGTGTGGRAGGTTTTTTAAAGCAAGTAAA
ACCTCTACAAATGTGGTATGGAAATGTTAATTAACTAGCCATGACCAAAATC
CCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATC
AAAGGATCTTICTTGAGATCCTTTTTITCTGCGCGTAATCTGCTGCTTGCAAA
CAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTAC
CAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATA
CTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAG
CACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCA
GTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGG
ATAAGGUCGCAGCGGETCGGGCTCGAACGGEGGGTTCGTGCACACAGCCCAG
CTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATG

63

SUBSTITUTE SHEET (RULE 26)




WO 2018/195427

PCT/US2018/028577

AGAAAGCGCCACGCTTCOCGAAGGGAGAAAGBCGGACAGGTATCOGGTAA
GCGGCAGGGTCGBAACACGAGAGCGUACCAGGGAGCTTICCAGGGGGAAA
CGCCTGGTATCTTITATAGTCCTGTCGGGTTTCGUCACCTCTGACTTGAGCG
TCGATTTTTCTGATGCTCGTCAGGGGGGECGGAGCCTATGGAAAAACGCCA
GCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCAGG
GTTCGAAATCGATAAGCTTGGATCCGGAGAGCTCCCAACGCGTCGGELTAG
CTAGTAGGGATAACAGGGTAATAAGCGTCGACGGCGCGUCCCTAGGGGCC
GGCCTTAATTAAATCAAGCTTATCGATACCGTCGAACCTCGAGGGGGGGLA
TCACTCCGCCOCTAAAACCTACGTCACCCGCCCOCGTTCCCACGCCCCGCGC
CACGTCACAAACTCCACCCCCTCATTATCATATTGGCTTCAATCCAAAATAA
GGTATATTATTGATGATGTTT
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TAACATCATCAATTATACCTTCCATTTTGGATTGAAGCCAATATGATAATGAG
GGGGTGGAGTTTGTGACGTGGUGCGGGGLGTGGGAACGGGGUGGGTGA
CGTAGTAGTGTGGCGGAAGTGTGATGTTGCAAGTGTGGUGGAACACATGT
AAGCGACGGATGTGGCAAAAGTGACGTTTTTGGTGTGCGCCGGTGTACAC
AGGAAGTGACAATTTTCGCGCGGTTTTAGGUGGATGTTGTAGTAAATTTGG
GCGTAACCGAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAATAAGAGGA
AGTGAAATCTGAATAATTTTGTGTTACTCATAGCGCGTAATATTTGTCTAGG
GCCECGGGGACTTTGACCGTTTACGTGGAGACTCGCCCAGGTGTTTTICTC
AGGTGTTTTCCGCGTACGTCGGCGGCTCGTGGUTCTTCCGGGAAAAGGAT
TCTCGGAAAGTGGTTCGAGTACGTCGGCGGCTCETGGCTCTTCCGGGAAA
AGGATTCTCGGAAAGTGGTTCGAAGTACGTCGACCACAAACCCCGCCCAG
CGTCTTGTCATTGGCGTCGACGCTGTACGGGGTCAAAGTTGGCGTTTTATT
ATTATAGTCAGCTCACGTGTAGTGTATTTATACCCGGTGAGTTCCTCAAGAG
GCCACTCTTGAGTGCCAGCGAGTAGAGTTTTCTCCTCCCAGCCGCTCCGA
CACCGGGACTCAAAATCAGACATATTATCTGCCACGGAGGTGTTATTACCG
AAGAAATGGCCGCCAGTCTTTTGGACCAGCTEGATCGAAGACGGTACTGGOT
GATAATCTTCCACCTCCTAGCCATTTTGAACCACCTACCCTTCACGAACTGT
ATGATTTAGACGTGACGGCCCCCGAAGATCCCAACGAGGAGGCGGTTTCG
CAGATTTTTCCCGACTCTGTAATGTTGGCGGTGCAGGAAGGGATTCGACTTA
CTCACTTTTCCGCCGGCGLCCGGTTCTCCGGAGCCGCCTCACCTTTCCCG
GCAGCCCCGAGCAGCCGGAGCAGAGAGCCTTGGGTCCGGTTTCTATGCCAA
ACCTTGTACCGGAGGTGATCGATCCACCCAGTCACGACGAGGATGAAGAG
GGTGAGGAGTTTGTGTTAGATTATGTGGAGCACCCCGGGCACGGTTGCAG
GTCTTGTCATTATCACCGGAGGAATACGGGGGACCCAGATATTATGEGTGTTC
GCTTTGCTATATGAGGACCTGTGGCATGTTTGTCTACAGTAAGTGAAAATTA
TGGGCAGTGGGTGATAGAGTGGTCCETTTGGTCTGGTAATTTTTTTTTTAAT
TTTTACAGTTTTGTGCTTTAAAGAATTTTGTATTGTGATTTTITTTAAAAGGTCC
TCTCTCTGAACCTGAGCCTCGAGCCCCAGCCAGAACCGGAGCCTGCAAGAC
CTACCCGCOGTOCCTAAAATGGCGCCTGCTATCCTGAGACGCCCGACATCA
CCTGTGTCTAGAGAATCCAATAGTACTACGGATAGCTGTCGACTCCGGTCOT
TCTAACACACCTCCTGAGATACACCCGGTGGTCCCGCTGTGCCCUATTAAA
CCAGTTGCCGTGAGAGTTGGTGGGCGTCGCCAGGCTGTGGAATGTATCGA
GGACTTGCTTAACGAGCCTGGGCAACCTTTGGACTTCGAGCTGTAAACGOCC
CAGGCCATAAGGTGTAAACCTGTCATTGCGTCTGTGGTTAACGCCTITGTT
TGCTGAATCAGTTCATGTAAGTTTAATAAAGGGTGAGATAATGTTTAACTTG
CATGGOCGTGTTAAATGGGGECGGGGECTTAAAGGGTATATAATGCGCCGTGE
GCTAATCTTGGTTACATCTGACCTCATGGAGGCTTGGGAGTGTTTGGAAGA
TTTTICTGCTGTGCGTAACTTGCTGGAACAGAGCTCTAACAGTACCTCTTGSG
TTTTGGAGGTTTCTGTGGGGUTCATCCCAGGCAAAGTTAGTCTGCAGAATT
AAGGAGGATTACAAGTGGGAATTTGAAGAGCTTTTGAAATCCTGTGGTGAG
CTGTTTGATTCTTTGAATCTGGGTCACCAGGUGCTTTICCAAGAGAAGGTC
ATCAAGACTTTGGATTTTTCCACACCGGGGCGUGCTGCGGCTGCTGTTGOT
TTTTTGAGTTTTATAAAGGATAAATGGAGCGAAGAAACCCATCTGAGCGGG
GGGTACCTGCTGGATTTICTGGCCATGCATCTGTGGAGAGCGGTTGTGAG
ACACAAGAATCGCCTRCTACTGTTGTCTTCCGTCCGCCCGGCGATAATACC
GACGGAGGAGCAGCAGCAGCAGCAGGAGGAAGCCAGGCGGCEGCGGCA
GOAGCAGAGCCCATGGAACCCGAGAGCCGGCCTGCACCCTCGGEGAATGA
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ATGTTGTACAGGTGGCTGAACTCTATCCAGAACTGAGACGCATTTTGACAA
TTACAGAGGATCGGCAGGGGCTAAAGGGOCTAAAGAGGGAGCGGEEEEO
TTGTGAGGCTACAGAGGAGGCTAGGAATCTAGCTTTTAGCTTAATGACCAG
ACACCGTCCTGAGTGTATTACTTTTCAACAGATCAAGGATAATTGCGCTAAT
GAGCTTGATCTGUTGGCGCAGAAGTATTCCATAGAGCAGCTGACCACTTAC
TGGCTGCAGCCAGGGGATGATTTTGAGGAGGCTATTAGGGTATATGCAAAG
GTGGCACTTAGGCCAGATTGCAAGTACAAGATCAGCAAACTTGTAAATATC
AGGAATTGTTGCTACATTTCTGGGAACGGGGCCGAGGTGGAGATAGATAC
GGAGGATAGGGTGGCCTTTAGATGTAGCATGATAAATATGTGGCCGGGGE
TGCTTGGCATGGACGGGETGGTTATTATGAATGTAAGGTTTACTGGCCCCA
ATTTTAGCGGTACGGTTTTCCTGGCCAATACCAACCTTATCCTACACGGTGT
AAGCTTCTATGGGTTTAACAATACCTGTGTGGAAGCCTGGACCGATGTAAG
GGTTCGGGGUTETGCOTTTTACTGCTGUTGGAAGGGGGTGGTGTETCGLC
CCAAAAGCAGGGCTTCAATTAAGAAATGCCTCTTTGAAAGGTGTACCTTGEG
GTATCCTGTCTGAGGGTAACTCCAGGGTGCGCCACAATGTGGCCTCCGAC
TGTGGTTGCTTCATGCTAGTGAAAAGCGTGGCTGTGATTAAGCATAACATG
GTATGTGGCAACTGCGAGGACAGGGCCTCTCAGATGCTGACCTGCTCGGA
CGGCAACTGTCACCTGCTGAAGACCATTCACGTAGCCAGCCACTCTCGCAA
GGCCTGGCCAGTGTTTGAGCATAACATACTGACCCGCTGTTCCTTGCATTT
GGGTAACAGGAGGGGGGTGTTCCTACCTTACCAATGCAATTTGAGTCACAC
TAAGATATTGCTTGAGCCCGAGAGCATGTCCAAGGTGAACCTGAACGGGGET
GTTTGACATGACCATGAAGATCTGGAAGGTGCTGAGGTACGATGAGACCC
GCACCAGGTGCAGACCCTGCGAGTGTGGUGGTAAMACATATTAGCAACCAG
CCTGTCATGCTGBATGTGACCGAGGAGCTGAGGCCCGATCACTTGETGOT
CGCCTGCACCCGCGCTCGAGTTTGGCTCTAGCGATGAAGATACAGATTGAG
CTACTGAAATGTGTGGGCGTGGCTTAAGGGTGGGAAAGAATATATAAGGTG
GCGGTCTTATGTAGTTTTGTATCTGTTTTGCAGCAGCCGCCGLCGCCATGA
GCACCAACTCGTTTGATGGAAGCATTGTGAGCTCATATTTGACAACGCGCA
TGCCCCCATGGGUCGGGGTGUGTCAGAATGTGATGGGCTCCAGCATTGAT
GCTCGCCCCETCCTGCOCGCAAACTCTACTACCTTGACCTACGAGACCGT
CTCTGGAACGUCGTTCGCGAGACTGCAGCCTCCGCCGCOBCTTCAGCCGOTG
CAGCCACCGUCCCCCECATTCTGACTBACTTTGCTTTCCTGAGCCCGCTT
GUAAGCAGTGCAGCTTCCCETTCATCCGCCCGCGATGACAAGTTGACGGC
TCTTTTGGCACAATTGGATTCTTTGACCCGGGAACTTAATGTCGTTTCTCAG
CAGCTGTTGGATCTGCGCCAGCAGGTTTCTGCCCTGAAGGCTTCCTCCCOT
CCCAATGCGGTTTAAAACATAAATAAAARACCAGACTCTGTTTGGATTTGGA
TCAAGCAAGTGTCTTGCTGTCTTTATTTAGGGGTTTTGCGCECOGCGGTAGG
CCCGGGACCAGLGGTCTCGGTCGTIGAGGGTCCTGTGTATTTTTTCCAGG
ACGTGGTAAAGGTGACTCTECATGTTCAGATACATEGGCATAAGCCOGTCT
CTGGGGTGCAGGTAGCACCACTCCAGAGCTTCATGCTGCGGGETGGTGTT
CTAGATGATCCAGTCCTAGCAGGAGCGCTGGGCGETGGTCUCTAAAAATGT
CTTTCAGTAGCAAGCTGATTGCCAGGGGCAGGCCOTTGGTGTAAGTGTTTA
CAAAGCGGTTAAGCTGGGATGGGTGCATACGTGGGGATATGAGATGCATC
TTGGACTGTATTTTTAGGTTGGCTATGTTCCCAGCCATATCCCTCCGGGGAT
TCATGTTGTGCAGAACCACCAGCACAGTGTATCCGGTGCACTTGGGAAATT
TGTCATGTAGCTTAGAAGGAAATGCGTGGAAGAACTTGGAGACGCCCTTGT
GACCTCCAAGATTTTCCATGCATTCGTCCATAATGATGGCAATGGGCCCAC
GGGLGGCGGLCTGGGCGAAGATATTTCTGGGATCACTAACGTCATAGTTG
TGTTCCAGGATGAGATCGTCATAGGCCATTTTTACAAAGCGOGGGOGGAG
GGTGCCAGACTGCGGTATAATGGTTICCATCCGGLCCAGGGGUGTAGTTAC
CCTCACAGATTTGCATTTCCCACGCTTTGAGTTCAGATGGGGGGATCATGT
CTACCTGCGGGGCGATGAAGAAAACGGTTTCCGGGGTAGGGGAGATCAGC
TGGGAAGAAAGCAGGTTCCTGAGCAGCTGCGACTTACCGCAGLCGGTGGS
CCCGTAAATCACACCTATTACCGGGTGCAACTGGTAGTTAAGAGAGCTGCA
GCTGCCGTCATCCCTGAGCAGGGGGGCCACTTCGTTAAGCATGTCCCTGA
CTCGCATGTTTTCCCTGACCAAATCCGCCAGAAGGCGCTCGCCGLCCAGC
GATAGCAGTTCTTGCAAGGAAGCAAAGTTTTTCAACGGTTTGAGACCGTCC
GCCGTAGGCATGCTTTTGAGCGTTTGACCAAGCAGTTCCAGGCGGTCCCA
CAGCTCGGTCACCTGCTCTACGGCATCTCGATCCAGCATATCTCCTCGTTT

85

SUBSTITUTE SHEET (RULE 26)




WO 2018/195427

PCT/US2018/028577

CGCEEETTGGGGUGGCTITCGCTGTACGGCAGTAGTCGGTGCTCGTCCAG
ACGGCCCAGGGTCATGTCTTTCCACGGGCCCAGGGTCCTCOTCAGCGTAL
TCTGGGTCACGGTGAAGGGGTGCGCTCCGGGCTGCGUGCTGGUCAGEGT
GCECTTGAGGCTGGTCCTGCTGGTGCTGAAGCGLTGCCGGTCTTICGCOCCT
GCGCGTCGGCCAGGTAGCATTTGACCATGGTGTCATAGTCCAGCCCCTCC
GCGGCETRGCCCTTGGLGCGCAGCTTGCCOCTTGGAGGAGGCGCCGCACG
AGGGGCAGTGCAGACTTTIGAGGGCGTAGAGCTTGGGUGCGAGAAATACC
GATTCCGGGGAGTAGGCATCCGCGCOGCAGGCCCCGCAGALGGETCTCGE
ATTCCACGAGCCAGGTGAGCTCTGGCCGTTICGGGETCAAAMAACCAGETTT
CCCCCATGCTTITTIGATGCGTTICTTACCTCTGGTTTCCATGAGCCGGTGTC
CACGCTCGGTGACGAAAAGGCTGTCCGTGTCCCCGTATACAGACTNNNGT
TTTGAGAGGCCTGTCCTCGAGCGGTGTTCCGCGGTCCTCCTCGTATAGAAA
CTCGGACCACTCTGAGACAAAGGCTCGCGTCCAGGUCAGCACGAAGGAGE
CTAAGTGGGAGGGGTAGCGGTCGTTGTCCACTAGGGGGTCCACTCGLTCO
AGGGTGTGAAGACACATGTCGCCCTCTTCGGCATCAAGGAAGGTGATTGG
TTTGTAGGTGTAGGCCACGTGACCGGGTGTTCCTGAAGGGGGGUTATAAA
AGGGGGTGGEGGLECGTTCGTCCTCACTCTCTTCCGCATCGCTGTCTGCG
AGGGCCAGCTGTTGGGGTGAGTACTCCCTCTGAAAAGCGGGCATGACTTC
TGCGCTAAGATTGTCAGTTTCCAAAAACGAGGAGGATTTGATATTCACCTG
GCCCGCGGTGATGCCTTTGAGGGTGGCCGCATCCATCTGGTCAGAAAAGA
CAATCTTTTTGTTGTCAAGCT TGO TGGCAAACGACCCGTAGAGGGCGTTGG
ACAGCAACTTGGCGATGGAGCGCAGGGTTTGGTTTTTGTCGCGATCGGCG
CGCTCCTTGGCCGCGATGTTTAGCTGCACGTATTCGBCGCGCAACGCALCG
CCATTCCGGGAAAGACGETGGTGCGCTCETCGGGCACCAGGTGCACGCGC
CAACCGCGGTTGTGCAGGGETGACAAGGTCAACGCTGGTGGCTACCTCTCC
CCCTAGGCGCTCGTTGGTCCAGCAGAGGCGGCCGLOCTTGCGCGAGCAG
AATGGCGGTAGGGGETCTAGCTGCGTCTCGTCCGGGGGGTCTGCGTCCA
CGGTAAAGACCCCGGGCAGCAGGCGCGCEGTCCGAAGTAGTCTATCTTGCAT
CCTTGCAAGTCTAGCGCCTGCTGCCATGCGLGGECGGCAAGCGCGLEET
CGTATGGGTTCAGTCGGEGGACCCCATGGCATGGEETGGGTGAGCEGOGGA
CGCETACATCGCCGCAMATCETCCTAAACGTAGAGGGGCTCTCTGAGTATTCO
AACATATGTAGGGCTAGCATCTTCCACCGUGGATGCTGGCGCGCACGTAAT
CGTATAGTTCGTGCGAGGCAGCGAGGAGGTCGGGACCGAGGTTGCTACG
GCCECGEGCTECTCTGCTCGGAAGACTATCTGCCTGAAGATGGCATGTGAGT
TGCGATCGATATGGTTGGACGCTCGAAGACGTTCAAGCTGGCGTCTGTGAGA
CCTACCGCGTCACGCACGAAGCAGGCGTAGGAGTCGCGCAGCTTGTTGAC
CAGCTCGGCOGTGACCTGCACGTCTAGGGCGCAGTAGTCCAGGGTTTCCT
TGATGATGTCATACTTATCCTGTCCCTTTTTTTTICCACAGCTCGCGETTGAG
CACAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTCEGO
CTCCGAACGGTAAGAGCCOTAGCATGTAGAACTGGTTGACGGLCOTGGTAGS
CGCAGCATCCOTTTTCTACGGGTAGCGCGTATGCCTGCGCGGCLTTCCGE
AGCGAGGTGTGGGTGAGCGCAAAGGTGTCCCTGACCATCGACTTTGAGGTA
CTCOTATTTGAAGTCAGTGTCETCGCATCCGOUCCTGCTCCCAGAGTAAAAA
GTCOCGTGCECTTTTTGGAACGCGGATTTGGCAGGGCGAAGGTGACATCGT
TGAAGAGTATCTTTCCCGCGCGAGGCATAAAGTTGCGTGTGATGCGGAAG
GGTCCCGGCACCTCGGAACGGTTGTTAATTACCTGGGCGGCBAGCACGAT
CTOCGTCAAAGCOGTTGATGTTGTGGCCCACAATGTAAAGTTCCAAGAAGCG
CGGGATGCCCTTGATGGAAGGCAATTTTTTAAGTTCCTCGTAGGTGAGCTC
TTCAGGGGAGCTGAGCCCGTGCTCTGAAAGGGCCCAGTCTGCAAGATGAG
GGTTGGAAGCGACGAATGAGCTCCACAGGTCACGGGCCATTAGCATITGC
AGGTGGTCGCGAAAGGTCCTAAACTGGCGACCTATGGCCATTITTITICTGGG
GTGATGCAGTAGAAGGTAAGCGGGTCTTGTTCCCAGCGGTCCCATCCAAG
GTTCGCGGCTAGGTCTCGCGCGGCAGTCACTAGAGGCTCATCTCCGLCGA
ACTTCATGACCAGCATGAAGGGCACGAGCTGCTTCCCAAAGGCCCCCATC
CAAGTATAGGTCTCTACATCGTAGGTGACAAAGAGACGCTCGGTGCGAGS
ATGCGAGCCGATCGGGAAGAACTGGATCTCCCGCCACCAATTGGAGGAGT
GGCTATTGATGTGGETGAAAGTAGAAGTCCCTGCGACGGGCOGAACACTCG
TGCTGGCTTTTGTAAAAACGTGCGCAGTACTGGCAGCGGTEGCACGGGLTG
TACATCCTGCACGAGGTTGACCTGACGACCGCGCACAAGGAAGCAGAGTG
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GGAATTTGAGCCCCTOGCCTGGCGGGTTTGECTGGTGGTCTTCTACTICG
GCTGCTTGTCCTTGACCOTCTGGCTGCTCCAGGGGAGTTACGGTEGATCG
GACCACCACGCCGCGLCGAGCCCAAAGTCCAGATGTCCGCGLGCGELGET
CGGAGCTTGATGACAACATCGCGCAGATGGGAGCTGTCCATGGTCTGGAG
CTCCCBLGEBCGTCAGGTCAGGCGGGAGCTCCTGCAGGTTITACCTCGCATA
GACGGGTCAGGGCGCGGGCTAGATCCAGGTGATACCTAATTTICCAGGGGC
TGGTTGGETGGCGGECETCGATGGOTTGCAAGAGGCCGCATCLCCGCGGEOG
CGACTACGGTACCGCGLGGUGEGLGETGGEGCLGCEGEGGTGTCCTTGGA
TGATGCATCTAAAMAGCGGTGACGCCGGUGAGCCOCCGGAGGTAGGGGGE
GCTCCGGACCCGCCGBGGAGAGGGGGCAGGGGCACGTCEGCGCCGLGCE
CGGGCAGGAGCTGGTGCTGCECGLGTAGGTTGCTGGCGAACGCGACGAC
GCGGCEGGTTCGATCTCCTGAATCTGGCGCCTCTGCGTGAAGACGACGGGCC
CGGTGAGCTTGAGCCTGAAAGAGAGTTCGACAGAATCAATTTCGGTGTCGT
TGACGGCGECCTGGCGCAAMATCTCCTGCACGTCTCCTGAGTTGTCTTGAT
AGGCGATCTCGGCCATGAACTGCTCGATCTCTTCCTCCTGGAGATCTCCGC
GTCCGGCTCGCTCCACGGTGGCGGCGAGGTCEGTTGGAAATGCGGGTUCAT
GAGCTGCGAGAAGGCGTTGAGGCCTCCCTCGTTCCAGACGCGGLTGTAGA
CCACGCCCCCTTCGGCATCGCGGEGUGCGCATGACCACCTGCGCGAGATT
GAGCTCCACGTGCCGGGUGAAGACGGCGTAGTTTCGCAGGCGCTGAAAG
AGGTAGTTGAGGGTGGTGGCGGTGETGTTCTGCCACGAAGAAGTACATAAC
CCAGCGTCGCAACGTGGATTCOGTTGATATCCCCCAAGGUCTCAAGGCGCT
CCATGGCCTCGTAGAAGTCCACGGCGAAGTTGAAAAACTGGGAGTTGCGC
GCCGACACGGTTAACTCCTCCTCCAGAAGACGGATCAGCTCGGCGACAGT
CTCGCGCACCTCGCGCTCAAAGGCTACAGGGGCCTCTTCTTCTTCTTCAAT
CTCCTCTTCCATAAGGGCCTCCCCTTCTTCTTCTTCTGGCGGCGGTGGGGEE
AGGGGGGACACGGCGGCCACCGACGGCGCACCGGGAGGUGGTCGACAAA
GCGCTCGATCATCTCCCCGCGGCGACGGUGCATEGETCTCGETGACGGCG
CGGCCGTTCTCGCGGGGGUGCAGTTEGGAAGACGCCGCCCGTCATGTCCC
GCTTATGGGTTGGBCGGGGGGBUTGCCATECGGCAGGCATACGGCGCTAALD
CATGCATCTCAACAATTETTGTGTAGGTACTCCGCCGUCGAGGGACCTGAG
CGAGTCCGCATCGACCGGATCGGAAAACCTCTCGAGAAAGGCGTCTAALCC
AGTCACAGTCGCAAGGTAGGCTGAGCACCETGGCGGGLCEGGLAGCGGGLG
GLGGTCGGEETTGTTTCTCGEGCGEAGGTGCTGCTGATGATGTAATTAAAGTA
GCCGCETCTTGAGACGGCGEGATGGTCGACAGAAGCACCATETCCTTGGGTC
CGGOCTGCTGAATGCGCAGGCGGTCGGUCATCGCOCCAGGCTTCGTTTTGA
CATCGGCGCAGGTCTTTCTAGTAGTCTTGCATGAGCCTTTCTACCGGCACT
TCTTCTTCTCCTICOTCTTGTCCTGCATCTCTTGCATCTATCGCTGCGGC GG
CGGOGGAGTTTGGCCGTAGGTGGCGCCCTCTTCCTCCCATGCGTGTGACT
CCGAAGCCCOTCATCGGCTCGAAGCAGGGCTAGGTCGGCBACAACGOGCT
CGGOTAATATGGCCTGCTGCACCTGCGTGAGGGTAGACTGGAAGTCATCC
ATGTCCACAAAGCCETGGTATGCGOCCEGTGTTGATGGTGCTAAGTGCAGTTG
GCCATAACGGACCAGTTAACGGTCTEGTGACCCGECTGCCAGAGTTCGET
CTACCTGAGACGCGAGTAAGCCCTCCAGTCAAATACGTAGTCGTTGCAAGT
CCGCACCAGGTACTGGTATCCCACCAAAAAGTGLCGGLGGLEEITEGEOGET
AGAGGGGCCAGCGTAGGETGGLUBGEEUTCCGGGGGCGAGATCTTCCAA
CATAAGGCGATGATATCCGTAGATGTACCTGGACATCCAGGTGATGCCGGEC
GGCGGTGGTGGAGGLGLGCGGAAAGTCGCGGACGCGGTTCCAGATGTTG
CGLAGCGGCAAAAAGTGCTCCATGGTCGGGACGCTCTGGCCGGTCAGGC
GCGCGCAATCGTTGACGCTCTACCGTGCAAAAGGAGAGCCTGTAAGCGEE
CACTCTTCCGTGGTCTGGTGGATAAATTCGCAAGGGTATCATGGCGCACGA
CCGGGGTTCGAGCCCCGTATCCGGCCGTCCGCCETGATCCATGUGGTTAC
COCCCGCGTGTCGAACCCAGGTGTGCGACGTCAGACAACGGGGGAGTGO
TCOTTTTGGCTTCCTTCCAGGCGCGRGCGELCTGCTGCGCTAGCTTITITGGC
CACTGGCCGUGCGCAGUGTAAGCGGTTAGGCTGGAAAGCGAAAGCATTAA
GTGGCTCGCTCCCTGTAGCCGGAGGGTTATTTTCCAAGGGTTGAGTCGCG
GGACCCCCGGTTCGAGTCTCGGACCGGCOGBACTECGGCGAACGGGGGET
TTGCCTCCCCGTCATGCAAGACCCCGCTTGCAAATTCCTCCGGAAACAGGG
ACGAGCCCCTTTTTTGCTTTTCCCAGATGCATCCGGTGCTGCGGCAGATGC
GCCCCCCTCCTCAGCAGCGGCAAGAGCAAGAGCAGCGGCAGACATGCAG
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GGCACCCTCCCCTCCTCOCTACCGUGTCAGGAGGGGUGACATCCGLEETTG
ACGCGGCAGCAGATGGTGATTACGAACCCCCECEGOUGCCGGGCCOBGLA
CTACCTGGACTTGGAGGAGGGCGAGGGCCTGGUGCGGCTAGGAGCGELCO
TCTCCTGAGCGGTACCCAAGGGETGCAGCTGAAGCGTGATACGEGTGAGGC
GTACGTGCCGCGGCAGAACCTGTTTCGCGACCGCGAGGGAGAGGAGCCC
GAGGAGATGCGGGATCGAAAGTTCCACGCAGGGCGCGAGCTGLGGCATG
GCCTGAATCGCGAGCGGTTGCUTGCUGCGAGGAGGACTTTGAGCCCGACGC
GCGAACCGGGATTAGTCCCGCGCGCGCACACGTGGCGGCCGCCBACCTG
GTAACCGCATACGAGCAGACGGTGAACCAGGAGATTAACTTTCAAAAAAGC
TTTAACAACCACGTGCGTACGCTTGTGGCGCGCGAGGAGGTGGCTATAGG
ACTGATGCATCTGTGGGACTTTGTAAGCGCGUTGGAGCAAAACCCAAATAG
CAAGCCGCTCATGGCGCAGCTGTTCCTTATAGTGCAGCACAGCAGGGACA
ACGAGGCATTCAGGGATGCGUTGCTAAACATAGTAGAGCCCGAGGGCCGC
TGGCTGCTCGATTTGATAAACATCCTGCAGAGCATAGTGGTGCAGGAGCGC
AGCTTGAGCCTGGUTGACAAGGTGGCCGUCATCAACTATTCCATGCTTAGC
CTGGGCAAGTTTITACGUCCCGCAAGATATACCATACCCCTTACGTTCCCATA
GACAAGGAGGTAAAGATCGAGGGGTTCTACATGCGCATGGCGCTGAAGGT
GCTTACCTTGAGCGACGACCTGGGCGTTTATCGCAACGAGCGCATCCACA
AGGCCGETGAGCGTGAGCCGGUGGCGCGAGCTCAGCGACCGCGAGCTGAT
GCACAGCCTGCAAAGGGCCCTGGCTGGCACGGGCAGCGGCGATAGAGAG
GCCGAGTCCTACTTTGACGCGGGCGOCTGACCTEGCGCTGGEGECCCCAAGCT
GACGCGCCCTGGAGGCAGCTGGGGCCGGACCTGGGUTGGCGGTGGECAC
CCGCGCGLEUTGECAACGTCGGCGGCGTGGAGGAATATCGACGAGGACGA
TGAGTACGAGCCAGAGGACGGCGAGTACTAAGCGGTGATGTTTCTCGATCA
CATGATGCAAGACGCAACGCGACCCGGLGETGLCEGEELGBEEGCTGCAGAGC
CAGCCCTCCGGCCTTAACTCCACGGACGACTGGCBCCAGCTCATGGALCG
CATCATGTCGCTGACTGCGCGCAATCCTGACGCGTTCCGGCAGCAGCCGO
AGGCCAACCGGCTCTCCGCAATTCTGGAAGCGEGTGGTCCCGECGCGCGL
AAACCCCACGCACGAGAAGGTGCTGGCGATCGCTAAACGCGCTGGCUGBAAA
ACAGGGCCATCCGGCCCCACGAGGUCGGCLCTGGTCTACGACGCGCTGOT
TCAGCGCGTGGCTCGTTACAACAGCGGCAACGTGCAGACCAACCTGGACC
CECTCCGTGGGGGATGTGCGCCGAGGCCEGTGGCGCAGCGTGAGCGLELGE
AGCAGCAGGGCAACCTGGGCTCCATGGTTGCACTAAACGCCTTCCTGAGT
ACACAGCCCGCCAACGTGCCGCGGGGACAGCAGGACTACACCAACTTTGT
CAGCGCACTGCGGCTAATGGTGACTGAGACACCGCAAAGTGAGGTGTACC
AGTCTGGGCCAGACTATTTTTTCCAGACCAGTAGACAAGGCCTGCAGACCG
TAAACCTGAGCCAGGCTTTCAAAAACTTGCAGCGECTCTCGGGGGTGCGEG
GCTCCCACAGGUCGACCGUGCGACCGTGTCTAGCTTGCTGACGCCCAACTC
GCGOCTGTTGUTGCTGOCTAATAGCGCLCUTTCACGGACAGTGGCAGCGTGT
CCCGGGACACATACCTAGGTCACTTGOTGACACTGTACCGUGAGGCCATA
CCTCAGGCGCATCTGGACGAGCATACTTTCCAGGAGATTACAAGTGTCAG
CCGCGCECTCGGGGCAGGAGGACACGGECAGCUTCCAGGCAACTCTAAAC
TACCTGCTGACCAACCGGUGBCACGAAGATCCCCTOGTTGCACAGTTTAAAC
AGCGAGGAGGAGCGCATTTTGUCGCTACGCTGCAGCAGAGCGTGAGCCTTAA
CCTGATGCGCCACGGGGTAACGCCCAGCGTGGLCGUTGGACATGACCGELS
CGCAACATGGAACCGGGCATGTATGCCTCAAACCGGCCGTTTATCAACCG
CCTAATGGACTACTTGCATCGCGCGGUCGCCGTGAACCCCGAGTATTTCAC
CAATGCCATCTTGAACCCGCACTGGCTACCGCCCOCCTGGTTTCTACACCGEG
GGGATTCGAGGTGCCCGAGGGTAACGATGGATTCCTCTGGGACGACATAG
ACGACAGCGTGTTTTCCCCGCAACCGCAGACCCTGCTAGAGTTGCAACAG
CGOCGAGCAGGCAGAGGCGGCGUTGCGAAAGGAAAGCTTCCGCAGGCCAA
GCAGCTTGTCCGATCTAGGCGCTGCGGCCCCGCBGTCAGATGCTAGTAGC
CCATTTCCAAGCTTGATAGGGTCTCTTACCAGCACTCGCACCACCCGLCCG
CGLCTGCTGGGCGAGGAGGAGTACCTAAACAACTCGCTGCTGCAGCCGCA
GCGCGAAAAAAACCTGCCTCCGGCATTTCCCAACAACGGGATAGAGAGCC
TAGTGGACAAGATGAGTAGATGGAAGACGTACGCGCAGGAGCACAGGGAC
GTGCCAGGCCCGCGCCOCGUCCACCCHTCGTCAAAGGCACGACCGTCAGC
GGGGTCTGGTCTGGGAGGACGATGACTCGGCAGACGACAGCAGCGTCCT
GGATTTGGGAGGGAGTGGCAACCCGTTTGCGCACCTICGCCCCAGGLTGS
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GGAGAATGTTTTAAAAAAAAAAAAGCATGATGCAAAATAAAAAACTCACCAA
GGCCATCGCACCGAGCGTTGGTTTICTTIGTATICCCCTTAGTATGCGGCGO
GCGGCGATGTATGAGGAAGGTCCTCCTCCCTCCTACGAGAGTGTGGTGAG
CGCGGCGOCAGTGGLGGELGGCECTGEETICTCCCTTCGATGCTCCCCTG
GACCCGCCGTITGTGCCTCCGCGGETACCTGCGGCCTACCGGGGEGGAGAA
ACAGCATCCGTTACTCTGAGTTGGCACCCCTATTICGACACCACCCGTGTGT
ACCTGGTGGACAACAAGTCAACGGATGTGGCATCCCTGAACTACCAGAAC
GACCACAGCAACTTTCTGACCACGGTCATTCAARACAATGACTACAGCCCG
GGGGAGGCAAGCACACAGACCATCAATCTTGACGACCGGETCGCACTGGGEE
CGGCGACCTGAAAACCATCCTGCATACCAACATGCCAAATGTGAACGAGTT
CATGTTTACCAATAAGTTTAAGGCGCGGGTGATGGTGTCGCGCTTGCCTAC
TAAGGACAATCAGGTGGAGCTGAAATACGAGTGGGTGGAGTTCACGCTGC
CCGAGGGCAACTACTCCGAGACCATGACCATAGACCTTATGAACAACGCGA
TCGTGGAGCACTACTTGAAAGTGGGCAGACAGAACGGGETTICTGGAAAGC
GACATCGGGGTAAAGTTTGACACCCGCAACTTCAGACTGGGGTTTGACCCC
GTCACTGGTCTTGTCATGCCTGGGGTATATACAAACGAAGCCTTCCATCCA
GACATCATTTTGCTGCCAGGATGCGGGGTGGACTTCACCCACAGCCGCCT
GAGCAACTTGTTGGGCATCCGCAAGCGGCAACCCTTCCAGGAGGGCTTTA
GGATCACCTACGATGATCTGGAGGGTGGTAACATTCCCGCACTGTTGGATG
TGGACGCCTACCAGGCGAGCTTGAAAGATGACACCGAACAGGGCGGEGEE
TGGCGCAGGCGGCAGCAACAGCAGTGGCAGCGGCGCGGAAGAGAACTCC
AACGCGGCAGCCGOGGCAATGCAGCCGGTGGAGGACATGAACGATCATG
CCATTCGCGGLGACACCTTTGCCACACGGBGUTGAGGAGAAGCGCGCTGAG
GCCGAAGCAGCGBCCGAAGCTGCLGOCCCCGCTGCGCAACCCGAGETCE
AGAAGCCTCAGAAGAAACCGGTGATCAAACCCCTCACAGAGGACAGCAAG
AAACGCAGTTACAACCTAATAAGCAATCGACAGCACCTTCACCCAGTACCGO
AGCTGGTACCTTGCATACAACTACGGCGACCCTCAGACCGGAATCCGCTCA
TGGACCCTGCTTTGCACTCCTGACGTAACCTGCGGCTCGGAGCAGGTCTA
CTGETCGTTGCCAGACATGATGCAAGACCCCGTGACCTTCCGCTCCACGC
GCCACGATCAGCAACTTTCCGETEGOTGGGCGCCGAGCTGTTGCCCETGCAC
TCCAAGAGCTTCTACAACGACCAGGCCGTCTACTCCCAACTCATCCGCCAG
TTTACCTCTCTGACCCACGTGTTCAATCGCTTTCCCGAGAACCAGATTTTGG
CGCGCCCGUCAGCCCCCACCATCACCACCGTCAGTCAAAACGTTCCTGCT
CTCACAGATCACGGGACGCTACCGCTGCGCAACAGCATCGGAGGAGTCCA
CCGAGTGACCATTACTCACGCCAGACGCCGCACCTGCOCCCTACGTTTACA
AGGCCCTGGGCATAGTCTCGCOCGCGCGTCCTATCGAGCOCGCACTTTTTGA
GCAAGCATGTCCATCCTTATATCGCCCAGCAATAACACAGGCTGGGGOCTS
CGUTTCCCAAGCAAGATGTTTGGCGGGGCCAAGAAGCGCTCCGACCAACA
CCCAGTGCEUGTGCGCGGGCACTACCGUGLGCCCTGEGGLGUGCACAAA
CGUGGCCGCACTGGGCGCACCACCGTCGATCACGLCATCGACGCGGETGS
TGGAGGAGGCGCGCAACTACACGCCCACGCCGCCACCAGTGTCCACAGT
GCGACGCGGCCATTCAGACCOTGGTGCGLCEEAGCCCGGUGUTATGCTAAA
ATGAAGAGACGGCGGAGGCGOGTAGCACGTCGCCACCGOCGCCBACCCHE
GCACTGCCGUCCAACGUGCGGCGELEGLCOTGCUTTAACCGCGLACGTCG
CACCGGUCCACGGGUGGCCATEUGGGUCEGLTCGAAGGLCTEGLCGCGGE
TATTGTCACTGTGCCCCCCAGGTCCAGGCGACGAGCGGCCGLCGCAGCA
GCOGCGGCCATTAGTGCTATGACTCAGGGTCGCAGGGGCAACGTGTATTG
GGTGCGCGACTCGGTTAGCGGCOTGUGCGTGCCCETGCGCACCCGCLCO
CCGCGCAACTAGATTGCAAGAAAARACTACTTAGACTCGTACTGTTGTATGT
ATCCAGCGGCGGCGEGELGCGCAACGAAGCTATGTCCAAGCGCAAAATCAAA
GAAGAGATGCTCCAGGTCATCGCGCCGGAGATCTATGGCCCCCCGAAGAA
GGAAGAGCAGGATTACAAGCCCCGAAAGCTAAAGCGGGTCAAALAGAAAA
AGAAAGATGATGATGATGAACTTGACGACGAGGTGGAACTGCTGCACGCTA
CCGCGCCCAGGCGACGGGTACAGTGGAAAGGTCGACGCGTAAAACGTGTT
TTGCGACCCGGCACCACCGTAGTCTTTACGCCCGGTGAGCGCTCCACCCG
CACCTACAAGCGUGTGTATGATGAGGTGTACGGUGACGAGGACCTGCTTG
AGCAGGCCAACGAGCGCCTCGGGGAGTTTGCCTACGGAAAGCGGCATAAG
GACATGCTGGCGTTGCCGCTGGACGAGGGCAACCCAACACCTAGCCTAAA
GCCCGTAACACTGCAGCAGGTGCTGCCCGCGLTTGCACCGTCCGAAGAAA
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AGCGCGGCCTAAAGCGCGACTCTGEGTGACTTGGCACCCACCGTGCAGCTG
ATGGTACCCAAGCGUCAGCCACTGGAAGATCTCTTGGAAAAAATGACCGT
GGAACCTGGGCTGGAGCCCGAGGTCOGCGTGCGGCCAATCAAGCAGGTG
GCGCCGGGACTGGGCEGTGCAGACCGTGGACGTTCAGATACCCACTACCAG
TAGCACCAGTATTGCCACCGCCACAGAGGGCATGGAGACACAAACGTCCC
CGGTTBCCTCAGCGGTGGLGGATGCCGOGGTGCAGGCGGTCGCTGCGGO
CGCGTCCAAGACCTCTACGGAGGTGCAAACGGACCCGTGGATGTTTCGCG
TTTCAGCCCCCCGGUGCCCGCGLGETTICGAGGAAGTACGGCGCCGCCAG
CGCGCTACTGCCCGAATATGCCCTACATCCTTCCATTGCGCOTACCCCLGE
CTATCGTGGCTACACCTACCGCCCCAGAAGACGAGCAACTACCCGACGCC
GAACCACCACTGGAACCCGCCEBCCGLCGTCGCCGTCGCCAGCCCGTGCT
GGCCCCGATTTCCGTGCGCAGGGTGGCTCGCGAAGGAGGCAGGACCCTG
GTGCTGCCAACAGCGCGCTACCACCCCAGCATCGTTTAAAAGCCGGTCTTT
GTGGTICTTGCAGATATGGCCCTCACCTGCCGCOTCCGTTTCCCGETGCL
GGGATTCCGAGGAAGAATGCACCGTAGGAGGGGCATGGCCGGCCACGGC
CTGACGGGCGGCATGCGTCGTGCGCACCACCGGCGGCGRCEUGCGTCG
CACCGTCGCATGCGCGGCGGTATCCTGCCCCTCCTTATTCCACTGATCGC
CGCGGCGATTGGCGCCGTGCCCGGAATTGCATCCGTGGCCTTGCAGGCG
CAGAGACACTGATTAAAAACAAGTTGCATGTGGAAAAATCAAMATAALAAGT
CTGGACTCTCACGCTCGCTTGGTCCTGTAACTATTTTGTAGAATGGAAGAC
ATCAACTTTGCGTCTCTGGCCCCGUGACACGGCTCGUGCCCETTCATEGG
AAACTGGCAAGATATCGGCACCAGCAATATGAGCGGTGGCGCCTTCAGCT
CEGGCTCECTETCGAGCGGCATTAAMAATTTCGETTCCACCGTTAAGAACT
ATGGCAGCAAGGCCTGGAACAGCAGCACAGGCCAGATGCTGAGGGATAAG
TTGAAAGAGCAAAATTTCCAACAALMAGGETGGTAGATGGCCTGGCLTCTGGC
ATTAGCGGGGTGGTGGACCTGGCCAACCAGGCAGTGCAAAATAAGATTAA
CAGTAAGCTTGATCCCCGCCOTCCCGTAGAGGAGCCTCCACCGGLCCGTEG
AGACAGTGTCTCCAGAGGGGCGTGGCGAAAMAGCGTCCGCGCCCTGACAG
GCAAGAAACTCTGGTGACGCAAATAGACGAGCCTCCCTCGTACGAGGAGG
CACTAAAGCAAGGCCTGCCCACCACCCGTCCCATCGCGCCCATEGCTACC
CCAGTGCTGGEGLCAGCACACACCCCTAACGCTGCACCTGCCTCCCLLCG
CCGACACCCAGCAGAAACCTGTGCTGCCAGGCCCGACCGCCETTGTTGTA
ACCCGTCCTAGCCGCGCGTCCCTEGCGUCGLGLUGLCAGCGGTCCGCGAT
CGTTGCGGCCCGTAGCCAGTGGCAACTGGCAAAGCACACTGAACAGCATC
CTGGGTCTGGGGETGCAATCCCTGAAGCGCCGACGATGCTTCTGAATAGC
TAACGTGTCGTATGTGTGTCATGTATGCGTCOCATGTCGLCCGUCAGAGGAGC
TGCTCGAGCCGCCGUGCGCCOBCTTTCOCAAGATGGCTACCCCTTICGATGAT
GCOGCAGTGGTCTTACATGCACATCTCGGGUCAGGACGCCTCGGAGTACT
TGAGCCCCEEEUTGGTGCAGTTTGCCCGCGCCACCGAGACGTACTTCAGC
CTGAATAACAAGTTTAGAAACCCCACGGTGGCGUCTACGCACGACGTGAD
CACAGACCGGTCCCAGCGTTTGACGCTGCGGTTCATCCCTGTGGACCGETS
AGGATACTGCGTACTCCTACAAGGCGCGGTTICACCCTAGCTGTGGETGAT
AACCGTGTGCTGCACATGGCTTCCACGTACTTTCACATCCGCGGCGTGCT
GCCACAGGGGUCCTACTTTTAAGCCCTACTCTGGCACTGCCTACAACGCCCT
GGCTCCCAAGGGTGCCCUCAAATCCTTGCGAATGGGATGAAGCTGCTACTG
CTCTTGAAATAAACCTAGAAGAAGAGGACGATGACAACGAAGACGAAGTAG
ACGAGCAAGCTGAGCAGCAARAAACTCACGTATTTGGGCAGGCGCCTTATT
CTGGTATAAATATTACAAAGGAGGGTATTCAAATAGGTGTCGAAGGTCAAAC
ACCTAAATATGCCGATAAAACATTTCAACCTGAACCTCAAATAGGAGAATCT
CAGTGGTACGAAACTGAAATTAATCATGCAGCTGGGAGAGTCCTTAAAAAG
ACTACCCCAATGAAACCATGTTACGGTTCATATGCAAAACCCACAAATGAAA
ATGGBAGGGCAAGGCATTCTTGTAAAGCAACAAAATGGAAAGCTAGAAAGTC
AAGTGGAAATGCAATTTTTCTCAACTACTGAGGCGACCGUAGGCAATGETG
ATAACTTGACTCCTAAAGTGGTATTGTACAGTGAAGATGTAGATATAGAAAC
CCCAGACACTCATATTTCTTACATGCCCACTATTAAGGAAGGTAACTCACGA
GAACTAATGGGCCAACAATCTATGCCCAACAGGCCTAATTACATTGCTTTTA
GGGACAATTTTATTGGTCTAATGTATTACAACAGCACGGGTAATATGGGTGT
TCTGGCGGGCCAAGCATCGCAGTTGAATGCTGTTGTAGATTTGCAAGACAG
AAACACAGAGCTTTCATACCAGCTTTTGCTTGATTCCATTGGTGATAGAACC
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AGGTACTTTTICTATGCTGGAATCAGGCTGTTGACAGCTATGATCCAGATGTTA
GAATTATTGAAAATCATGGAACTGAAGATCGAACTTCCAAATTACTGCTTTCC
ACTGGGAGGTGTGATTAATACAGAGACTCTTACCAAGGTAAAACCTAAAAC
AGGTCAGGAAAATGGATGGGAAAAAGATGCTACAGAATTTTCAGATAAAAAT
GAAATAAGAGTTGGAAATAATTTTGCCATGGAAATCAATCTAAATGCCAACC
TGTGGAGAAATTTCCTGTACTCCAACATAGCGCTGTATTTGCCCGACAAGT
TAAAGTACAGTCCTTCCAACGTAAAAATTTCTGATAACCCAAACACCTACGA
CTACATGAACAAGCGAGTGGTGGCTCCCGGGTTAGTGGACTGCTACATTAA
CCTTGGAGCACGCTGGTCCCTTCGACTATATGGACAACGTCAACCCATTTAA
CCACCACCGCAATGCTGGOCTGCGCTACCGCTCAATGTTGLTGGGCAATG
GTCGCTATGTGCCCTTCCACATCCAGGTGCCTCAGAAGTTICTTTGCCATTA
AAAACCTCCTTCTCCTGCCGGGCTCATACACCTACGAGTGGAACTTICAGGA
AGGATGTTAACATGGTTCTGCAGAGCTCCCTAGGAAATGACCTAAGGGETTG
ACGGAGCCAGCATTAAGTTTGATAGCATTTGCCTTTACGCCACCTTCTTCCC
CATGGCCCACAACACCGCCTCCACGCTTGAGGCCATGCTTAGAAACGACA
CCAACGACCAGTCCTTTAACGACTATCTCTCCGCCGCCAACATGCTCTACC
CTATACCCGCCAACGCTACCAACGTGCCCATATCCATCCCCTCCCGCAACT
GGGCGGCTTTCCGCGGCTGGGUCTTCACGUGCCTTAAGACTAAGGAAACC
CCATCACTGGGCTCGGGCTACGACCCTTATTACACCTACTCTGGCTCTATA
CCCTACCTAGATGGAACCTTTTACCTCAACCACACCTTTAAGAAGGTGGCC
ATTACCTTTGACTCTTCTGTCAGCTGGCCTGGCAATGACCGCCTGCTTACC
CCCAACGAGTTTGAAATTAAGCGCTCAGTTGACGGGGAGGGTTACAACGTT
GCCCAGTGTAACATGACCAAAGACTGGTTCCTGGTACAAATGCTAGCTAAC
TACAACATTGGCTACCAGGGCTTCTATATCCCAGAGAGCTACAAGGACCGT
ATGTACTCCTTCTTTAGAAACTTCCAGCCCATGAGCCGTCAGGTGGTGGAT
CATACTAAATACAAGCACTACCAACAGGTGGGCATCCTACACCAACACAAL
AACTCTGGATTTGTTGGCTACCTTGCCCCCACCATGCGUGAAGGACAGGC
CTACCCTGCTAACTTCCCCTATCCGCTTATAGGCAAGACCGCAGTTGACAG
CATTACCCAGAAAAMAGTTTCTTTGCGATCGCACCCTTTGGCGCATCCCATTO
TCCAGTAACTTTATGTCCATGGGCGCACTCACAGACCTGGGCCAAAACCTT
CTCTACGCCAACTCCGCCCACGCGCTAGACATCACTTTTCGAGGTGGBATCCO
ATGGACCGAGCCCACCCTTCTTTATCTTTTGTTITGAAGTCTTTGACGTGGTCC
GTGTGCACCGGCCGCACCGCGGCGTCATCGAAACCGTGTACCTGCGCAC
GCCCTTCTCGGCCGGCAACGCCACAACATAAAGAAGCAAGCAACATCAACA
ACAGCTGCCGCCATGGGCTCCAGTGAGCAGGAACTGAAAGCCATTGTCAA
AGATCTTGGTTGTGGGCCATATITITTGGGCACCTATGACAAGCGCTTTCCOA
CGCTTTGTTTCTOCACACAAGCTCGCCTGCGCCATAGTCAATACGGCCGET
CGUGAGACTGGGGGCGTACACTGGATGGLCCTTTGCCTGGAACCCGCACTC
AAAAACATGCTACCTCTTTGAGCCCTTTGGCTTTTCTGACCAGCGACTCAAG
CAGGTTTACCAGTTTGAGTACGAGTCACTCCTGCGCCGTAGCGCCATTGOT
TCTTCCOCCCGACCGCTGTATAACGUTGGAAAAGTCCACCCAAAGCGTACAG
CGGCOCAACTCGGCOGCCTGTGGACTATTICTGCTGCATGTTTCTCCACGC
CTTTGCCAACTGGCCCCAAACTCCCATGCGATCACAACCCCACCATGAACCT
TATTACCGGGGTACCCAACTCOCATGCTCAACAGTCCOCAGGTACAGCCCAC
CCTGCGTCGCAACCAGGAACAGCTCTACAGCTTCCTGGAGCGCCACTCGL
CCTACTTCCGCAGCCACAGTGCGCAGATTAGGAGCGCCACTTCTTTTIGTC
ACTTGAAAAACATGTAAAAATAATGTACTAGAGACACTTITCAATAAAGGCAA
ATGCTTTTATTTGTACACTCTCGGGTGATTATTTACCCCCACCCTTGCCGTC
TGCGCCGTTTAAAAATCAAAGGGGTTCTGCCGCGCATCGCTATGCGCCACT
GGCAGGGACACGTTGCGATACTGGTGTTTAGTGCTCCACTTAAACTCAGGC
ACAACCATCCGCGGCAGCTCGGTGAAGTTTTCACTCCACAGGCTGCGCAC
CATCACCAACGCGTTTAGCAGGTCGGGCGCCGATATCTTGAAGTCGCAGTT
GGGGCCTCCGCCOTGOGUGCGCEAGTTGCGATACACAGGGTTGCAGCAC
TGGAACACTATCAGCGCCGGETGGTGCACGCTGGCCAGCACGCTCTTGTC
GGAGATCAGATCCGCGTCCAGGTCCTCCGCGTTGCTCAGGGUGAACGGAG
TCAACTTTGGTAGCTGCCTTCCCAAAAAGGGCGCGTGCCCAGGCTTTGAGT
TGCACTCGCACCGTAGTGGCATCAAAAGGTGACCGTGCCCGGTCTGGGECG
TTAGGATACAGCGCCTGCATAAAAGCCTTGATCTGCTTAAAAGCCACCTGA
GCCTTTGCGCCTTCAGAGAAGAACATGCCGCAAGACTTGCCGGAAAACTGA

71

SUBSTITUTE SHEET (RULE 26)




WO 2018/195427

PCT/US2018/028577

TTGGCCGGACAGGCCGUGTOGTGCACGCAGCACCTTGCEGTCGGTGTTGRA
GATCTGCACCACATTTCGGCCCCACCGGTTCTTCACGATCTTGGCCTTGCT
AGACTGCTCCTTCAGCGCGCGUTGCCCGTTTTICGCTCGTCACATCCATTTC
AATCACGTGCTCCTTATTTATCATAATGCTTCCGTCTAGACACTTAAGCTCG
CCTTCGATCTCAGCGCAGCGGTGCAGCCACAACGCGUCAGCCCETGGGCTC
GTGATGCTTGTAGGTCACCTCTGCAAACGACTGCAGGTACGCCTGCAGGA
ATCGCCCCATCATCGTCACAAAGGTCTTGTTGCTGGTGAAGGTCAGCTGCA
ACCCGCGGTGCTCCTCGTTCAGCCAGGTCTTGCATACGGCCGCCAGAGCT
TCCACTTGGTCAGGCAGTAGTTTGAAGTTCGCCTTTAGATCGTTATCCACGT
GGTACTTGTCCATCAGCGCGCGCGCAGCCTCCATGCCOTTCTCCCACGCA
GACACGATCGGCACACTCAGCGGGTTCATCACCGTAATTICACTTITCCGCT
TCECTGGGCTCTTCCTCTTCCTCTTGCGTCCBCATACCACGCGCCACTGGE
TCGTCTTCATTCAGCCGCCGLCACTGTGCGCTTACCTCCTTTGCCATGCTTG
ATTAGCACCGGTGGGTTGCTGAAACCCACCATTTGTAGCGCCACATCTTCT
CTTTCTTCCTCGCTGTCCACGATTACCTCTGGTGATGGCGGEGCGCTCGGGC
TTGGGAGAAGGGCGCTTCTTTTICTTICTTGGGCGCAATGGCCAAATCCGCC
GCCGAGGTCGATGGCCGOGGGCTGEETGTGCGCGGCACCAGCGCGTCTT
GTGATGAGTCTTCCTCGTCCTCGGACTCGATACGCCGCCTCATCCGCTTTT
TTGGGGGCGCLOGGGGAGGCGGCEGGCGACGGGGACGGGGACGACACGT
CCTCCATGGTTGGGGGACGTCGCGCCGCACCGUGTCCGCGCTCGGGGGET
GGTTTCGCGECTGCTCCTCTTCCCGACTGGCCATTTCCTTCTCCTATAGGCA
GAAAAAGATCATGGAGTCAGTCGAGAAGAAGGACAGCCTAACCGCCCCCT
CTCGAGTTCGCCACCACCGCCTCCACCGATGCCGCCAACGCGOCTACCACC
TTCCCCGTCGAGGCACCCCCOUTTGAGGAGGAGCAAGTCGATTATCGAGCA
CGACCCAGGTTTTGTAAGCGAAGACGACGAGGACCGCTCAGTACCAACAG
AGGATAAAAAGCAAGACCAGCACAACGCAGAGGCAAACGAGGAACAAGTC
CEGLCEGGGGECACGAAAGGCATGGCGACTACCTAGATGTGGGACGACGACG
TGCTGTTGAAGCATCTGCAGCGCCAGTGCGCCATTATCTGCCGACGCGTTG
CAAGAGCGCAGCCATGTGCCCCTCGCCATAGCGGATGTCAGCCTTGCCTA
CGAACGCCACCTATTCTCACCGCGCGTACCCCCTCAAACGCCAAGAAAACS
GCCACATGCGAGCCCAACCCGCGCCTCAACTTCTACCCCGTATTTGCCGTG
CCAGCAGGTGCTTGCCACCTATCACATCTTTTTCCAAAACTGCAAGATACCCC
TATCCTGCCGTGCCAACCGCAGCCGAGCGGACAAGCAGCTGGCCTTGCGE
CAGGGCGCTGTCATACCTCGATATCGCCTCGCTCAACCAAGTGCCAAAAATC
TTTGAGGGTCTTGGACGCGACGAGAAGCGCGCGGCAAACGCTCTGCAACA
CGAAAACAGCCGAAAATGAAAGTCACTCTGGAGTGTIGGTGGAACTCGAGS
CTGACAACGCGCGUCTAGCCGTACTAAAACGCAGCATCGAGGTCACCCAC
TTTGCCTACCCGGCACTTAACCTACCCCCCAAGGTCATGAGCACAGTCATG
AGTGAGCTGATCGTGUGCCGTGCGCAGCCCOTGRAGAGGGATGCAAATTT
GCCAAGAACAAATCAGAGGAGGGCCTACCCGCAGTTGGCGACGAGCAGCTAG
CGOGCTGGCTTCAAACGUGCGAGCCTGCCGACTTGGAGGAGCGACGCAA
ACTAATGATGGCCGCAGTGCTCGTTACCGTGGAGCTTGAGTGCATGCAGC
GETTCTTTGOCTGACCCGGAGATGCAGCGCAAGCTAGAGGAAACATTGCACT
ACACCTTTCGACAGGGCTACGTACGCCAGGCUTGCAAGATCTCCAACGTG
CAGCTCTGCAACCTGGTCTCCTACCTTGGAATTTTGCACGAAAACCGCCTT
GGGCAAAACGTGCTTCATTCCACGCTCAAGGGCGAGGCGCGCOGBCGACTA
CGTCCGCRBACTGCGTTTACTTATTTCTATGCTACACCTGGCAGACGGCCAT
GGGCGTTTGGCAGCAGTGCTTGGAGGAGTGCAACCTCAAGGAGCTGCAGA
AACTGCTAAAGCAAAACTTGAAGGACCTATGGACGGCCTTCAACGAGCGCT
CCETGGCCECGCACCTGGLGGACATCATTTTCCCCGAACGCUCTGCTTAAA
ACCCTGCAACAGGGTCTGCCAGACTTCACCAGTCAAAGCATGTTGCAGAAC
TITAGGAACTTTATCCTAGAGCGCTCAGGAATCTTGCCCGCCACCTGCTGT
GCACTTCCTAGCGACTTTGTGCCCATTAAGTACCGUGAATGLCCCTCCGLCG
CTTTGGGGCCACTGCTACCTTCTGCAGCTAGCCAACTACCTTGCCTACCAC
TCTGACATAATGGAAGACGTGAGCGGTGACGGTCTACTGGAGTGTCACTGT
CECTGCAACCTATGCACCCCGCACCGCTCCCTGGTTTGCAATTCGCAGCT
GCTTAACGAAAGTCAAATTATCGGTACCTTTGAGCTGCAGGGTCCCTCGCC
TGACGAAAAGTCCGCGGCTCCGGECTTGAAACTCACTCCGGGGCTGTGGA
CGTCGGCTTACCTTCGCAAATTTGTACCTGAGGACTACCACGCCCACGAGA
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TTAGGTTCTACCGAAGACCAATCCCGCCOGCCAAATGOCGCAGCTTACCGCCT
GCGTCATTACCCAGGGCCACATTCTTGGCCAATTGCAAGCCATCAACAAAG
CCCGCCAAGAGTTTCTGCTACGAAAGGGACGGGGGGTTTACTTGGACCCC
CAGTCCGGCGAGGAGCTCAACCCAATCCCCCCGCCGCCGCAGCCCTATCA
GCAGCAGCCGCGGGCCCTTGCTTCCCAGGATGGCACCCAAAAAGAAGCTG
CAGCTGCCGCCGCCACCCACGGACGAGGAGGAATACTGGGACAGTCAGG
CAGAGGAGGTTTTGGACGAGGAGGAGGAGGACATGATGGAAGACTGGGA
GAGCCTAGACGAGGAAGCTTCCGAGGTCGAAGAGGTGTCAGACGAAACAC
CGTCACCCTCGGTCGCATTCCCCTCGCCGGLGCCCCAGAAATCGGCAACC
GGTTCCAGCATGGCTACAACCTCCGCTCCTCAGGCGCCECCGGLACTGCO
CGTTCGCCGACCCAACCGTAGATGGGACACCACTGGAACCAGGGCCGGETA
AGTCCAAGCAGCCGCCGLCGTTAGCCCAAGAGCAACAACAGCGCCAAGGC
TACCGCTCATGGCGCGGGCACAAGAACGCCATAGTTGCTTGCTTGCAAGA
CTGTGGGGGCAACATCTCCTTCGCCCGLCGCTTTCTTICTCTACCATCACGG
CGTGGCCTTCCCCCGTAACATCCTGCATTACTACCGTCATCTCTACAGCCCO
ATACTGCACCGGUGGCAGCGGCAGCGGCAGCAACAGCAGCGGCCACACA
GAAGCAAAGGCGACCGGATAGCAAGACTCTGACAAAGCCCAAGAAATCCA
CAGCGGCGGCAGCAGCAGGAGGAGGAGCGCTGCGTCTGGCGCCCAACGA
ACCCGTATCGACCCGCGAGCTTAGAAACAGGATTTTTCCCACTCTGTATGC
TATATTTCAACAGAGCAGGGGCCAAGAACAAGAGCTGAAAATAAAAAACAG
GTCTCTGCGATCCCTCACCCGCAGUTGUCTGTATCACAAAAGCGAAGATCA
GCTTCGGCGCACGCTEGAAGACGCGGAGGCTCTCTTCAGTAAATACTGCG
CGCTGACTCTTAAGGACTAGTTTCGCGCCCTTTCTCAAATTTAAGCGCGAAA
ACTACGTCATCTCCAGCGGCCACACCCGGCGBCCAGCACCTGTCGTCAGCG
CCATTATCAGCAAGGAAATTCCCACGCCCTACATGTGGAGTTACCAGCCAC
AAATGGGACTTGCGGCTGGAGCTGOCCAAGACTACTCAACCCGAATAAACT
ACATGAGCGCGGGACCCCACATGATATCCCGGGTCAACGGAATCCGEGCC
CACCGAAACCGAATTCTCTTGGAACAGGCGGCTATTACCACCACACCTCGT
AATAACCTTAATCCCCGTAGTTGGCCCGCTGOCCTGGTGTACCAGGAAAGT
CCCGCTCCCACCACTETGGTACTTCCCAGAGACGCCCAGGCCGAAGTTCA
CATGACTAACTCAGGGGCGCAGCTTGCGGGCGGCTTTCGTCACAGGGTGEC
CETCGCCCGGGCAGGOTATAACTCACCTGACAATCAGAGGGCGAGGTATT
CAGCTCAACGACCAGTCGGTGAGCTCCTCGCTTGETCTCCGTCCGGALGEG
CACATTTCAGATCGGCGGLGCCGGCLCGUTCTTCATTCACGCCTCGTCAGS
CAATCCTAACTCTGCAGACCTCGTCCTCTGAGCCGCGCTCTGGAGGCATTG
CAACTCTGOAATTTATTGAGGAGTTTGTGCCATCGGTCTACTTTAACCCCTT
CTCGGGACCTCOCGGCCACTATCCGGATCAATTTATTCCTAACTTTGACGC
GGTAAAGGACTCGGCGCCATGGCTACGACTGAATGTTAAGTGGAGAGGCAG
AGCAACTGCGCCTGAAACACCTGGTCCACTGTCGCCGUCACAAGTGOTTT
GCCOCGCCGACTCCGETGAGTTTTGCTACTTTGAATTGCCCGAGGATCATATC
CAGGGCCLCCGLGCACCCUGTCCGGCTTACCGCCLCAGGGAGAGCTTECCC
CTAGCCTGATTCGGGAGTTTACCCAGCGCCOCCTGCTAGTTGAGCGGGAC
AGGGGACCCTGTCTTICTCACTGTGATTTGCAACTGTCCTAACCCTGGATTA
CATCAAGATCTTTGTTGCCATCTCTGTGUTCAGTATAATAAATACAGAAATTA
AAATATACTGGGGCTCCTATCGUCATCCTGTAAACGCCACCGTCTTCACCC
GCCCAAGCAAACCAAGGCGAACCTTACCTGGTACTTTTAACATCTCTCCCT
CTGTGATTTACAACAGTTTCAACCCAGACGGAGTGAGTCTACGAGAGAALC
TCTCOGAGCTCAGCTACTCCATCAGAAAAAACACCACCCTCCTTACCTGCC
GGGAACGTACGACCTAGGGATAACAGGGTAATAAGCAATTGACTCTATGTG
GGATATGCTCCAGCGCTACAACCTTGAAGTCAGGCTTCCTGGATGTCAGCA
TCTGACTTTGGCCAGCACCTGTCCCGCGGATTTGTTCCAGTCCAACTACAG
CGACCCACCCTAACAGAGATGACCAACACAACCAACGCGGLCGBCCGCTAC
CGGACTTACATCTACCACAAATACACCCCAAGTTTCTGCCTTITGTCAATAAC
TGGGATAACTTGGGCATGTGGTGGTTCTCCATAGCGCTTATGTITGTATGC
CTTATTATTATGTGGCTCATCTGCTGCCTAAAGCGCAAACGCGCCCGACCA
CCCATCTATAGTCCCATCATTGTGCTACACCCAAACAATGATGGAATCCATA
GATTGGACGGACTGAAMACACATGTICTTTTCTCTTACAGTATGATTAAATGA
GACATGATTCCTCGAGTTTTTATATTACTGACCCTTGTTGCGCTITTTTIGTGC
GTGCTCCACATTGGCTGCGGTTTCTCACATCGAAGTAGACTGCATTCCAGC
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CTTCACAGTCTATTTGCTTTACGGATTTGTCACCCTCACGCTCATCTGCAGC
CTCATCACTGTGGTCATCGCCTTTATCCAGTGCATIGACTGGGTCTGTGTG
CGCTTTGCATATCTCAGACACCATCCCCAGTACAGGGACAGGACTATAGCT
GAGCTTCTTAGAATTICTTTAATTATGAAATTTACTGTGACTTTTCTGCTGATT
ATTTGCACCCTATCTGCGTTITGTTCCCCGACCTCCAAGCCTCAAAGACATA
TATCATGCAGATTCACTCGTATATGGAATATTCCAAGTTGCTACAATGAAAA
AAGCGATCTTTCCGAAGCCTGGTTATATGCAATCATCTCTGTTATGGTGTTC
TGCAGTACCATCTTAGCCCTAGCTATATATCCCTACCTTGACATTGGCTGGA
AACGAATAGATGCCATGAACCACCCAACTTTCCCCGCGLCCGCTATGCTTC
CACTGCAACAAGTTGTTGCCGGCGGCTTTGTCCCAGCCAATCAGCCTCGC
CCCACTTCTCCCACCCCCACTGAAATCAGCTACTTTAATCTAACAGGAGGA
GATGACTGACACCCTAGATCTAGAAATGGACGGAATTATTACAGAGCAGCG
CCTGCTAGAAAGACGCAGGGCAGCGGCCGAGCAACAGCGCATGAATCAAG
AGCTCCAAGACATGGTTAACTTGCACCAGTGCAAAAGGGGTATCTTTTIGTC
TGGTAAAGCAGGCCAAAGTCACCTACGACAGTAATACCACCGGACACCGC
CTTAGCTACAAGTTGCCAACCAAGCGTCAGAAATTGGTGGTCATGGTGGGA
GAAAAGCCCATTACCATAACTCAGCACTCGGTAGAAACCGAAGGCTGCATT
CACTCACCTTGTCAAGGACCTGAGGATCTCTGCACCCTTATTAAGACCCTG
TGCGGTCTCAAAGATCTTATTCCCTTTAACTAATAAAALAAAATAATAAAGCA
TCACTTACTTAAAATCAGTTAGCAAATTTCTGTCCAGTTTATTCAGCAGCACC
TCCTTGCCCTCCTCCCAGCTCTGGTATTGCAGCTTCCTCCTGGUTGCAAAL
TTTCTCCACAATCTAAATGGAATGTCAGTTTCCTCCTGTTCCTGTCCATCCG
CACCCACTATCTTCATGTTGTTGCAGATCAAGCGCGCAAGACCGTCTGAAG
ATACCTTCAACCCCGTGTATCCATATGACACGGAAACCGGTCCTCCAACTG
TGCCTTTTCTTACTCCTCCCTTTGTATCCCCCAATGGGTTTCAAGAGAGTCC
CCCTGGGGTACTCTCTTTGCGCCTATCCGAACCTCTAGTTACCTCCAATGG
CATGCTTGCGCTCAAAATGGGCAACGGCCTCTCTCTGGACGAGGCCGGECA
ACCTTACCTCCCAAAMATGTAACCACTGTGAGCCCACCTCTCAAAAAAACTCAA
CTCAAACATAAACCTGCAAATATCTGCACCCCTCACAGTTACCTCAGAAGT
CCTAACTGTGGOTGCCGCCGCACCTCTAATGGTCGLGGGCAACACACTCA
CCATGCAATCACAGGCCCCGCTAACCGTGCACGACTCCAAACTTAGCATTG
CCACCCAAGGACCCCTCACAGTGTCAGAAGGCAAAGCTAGCCCTGCAAACA
TCAGGCCCCCTCACCACCACCGATAGCAGTACCCTTACTATCACTGCCTCA
CCCCCTCTAACTACTGCCACTGGTAGCTTGGGCATTCGACTTGAAAGAGCCO
ATTTATACACAAAATGGAAAACTAGGACTAAAGTACGGGGCTCCTTTGCATG
TAACAGACGACCTAAACACTTTCGACCCTAGCAACTGGTCCAGGTETGACTA
TTAATAATACTTCCTTGCAAACTAAAGTTACTGGAGCCTTGGGTTTTCATTICA
CAAGGCAATATGCAACTTAATGTAGCAGGAGGACTAAGGATTGATTCTCAA
AACAGACGCCTTATACTTGATGTTAGTTATCCGTTTGATGCTCAAAATCCAAL
TAAATCTAAGACTAGGACAGGGCCCTCTTTTTATAAACTCAGCCCACAACTT
CCATATTAACTACAACAAAGGOCCTTTACTTGTTTACAGCTTCAAACAATTCC
AAAAAGCTTGAGGTTAACCTAAGCACTGCCAAGGGGTTIGATGTTTGACGCT
ACAGCCATAGCCATTAATGCAGGAGATGGGCTTCAATTITGGTTCACCTAAT
GCACCAAACACAAATCCCCTCAAAACAAAAATTGGCCATGGCCTAGAATTT
CATTCAAACAAGGCTATGGTTCCTAAACTAGGAACTGGCCTTAGTTTTGACA
GCACAGGTGCCATTACAGTAGGAAACAAAAATAATGATAAGCTAACCCTAT
GGACAGGTCCAAAACCAGAAGCCAACTGCATAATTGAATACGGGAAACAAA
ACCCAGATAGCAAACTAACTTTAATCCTTGTAAAAAATGGAGGAATTGTTAA
TGGATATGTAACGCTAATGGGAGCCTCAGACTACGTTAACACCTTATTTAAA
AACAAAAATGTCTCCATTAATGTAGAACTATACTTTGATGCCACTGGTCATAT
ATTACCAGACTCATCTTCTCTTAAAACAGATCTAGAACTAAAATACAAGCAAA
CCGCTGACTTTAGTGCAAGAGGTTTTATGCCAAGTACTACAGCGTATCCATT
TGTCCTTCCTAATGCGGGAACACATAATGAAAATTATATTTTTGGTCAATGC
TACTACAAAGCAAGCGATGGTGCCCTTTTTCCGTTGGAAGTTACTGTTATGC
TTAATAAACGCCTGCCAGATAGTCGCACATCCTATGTTATGACTTTTTTATG
GTCCTTGAATGCTGGTCTAGCTCCAGAAACTACTCAGGCAACCCTCATAAC
CTCCCCATTTACCTTTTCCTATATTAGAGAAGATGACTAATAAACTCTAAAGA
ATCGTTTGTGTTATGTTTCAACGTGTTTATTTTTCAATTGCAGAAAATTTCAA
GTCATTTTTCATTCAGTAGTATAGCCCCACCACCACATAGCTTATACAGATC
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ACCGTACCTTAATCAAACTCACAGAACCCTAGTATTCAACCTGCOCACCTCCC
TCCCAACACACAGAGTACACAGTCCTTTCTCCCCGGCTGGCCTTAAAAAGT
ATCATATCATGGGTAACAGACATATTICTTAGGTGTTATATTCCACACGGTTT
CCTGTCGAGCCAAACGCTCATCAAGTGATATTAATAAACTCCCCGGGCAGC
TCACTTAAGTTCATGTCGCTGTCCAGCTGCTGAGCCACAGGLUTGCTGTCCA
ACTTGCGGTTGCTTAACGGGCGGLGAAGGAGAAGTCCACGCCTACATGGG
GGGAGAGTCATAATCGTGCATCAGGATAGGGCGGETGGTGCTGCAGCAGCEG
CGCGAATAAACTGCTGCCGCOCGCCEGCTCCGTCOTGCAGGAATACAACATG
GCAGTGGTCTCCTCAGCGATGATTCGCACCGCCCGCAGCATAAGGCGCTT
GTCCTCCGGGCACAGCAGCGCACCCTGATCTCACTTAAATCAGCACAGTAA
CTGCAGCACAGCACCACAATATTGTTCAAAATCCCACAGTGCAAGGCGCTG
TATCCAAAGCTCATGGCGGGBACCACAGAACCCACGTGGCCATCATACCA
CAAGCGCAGGTAGATTAAGTGGCGACCCCTCATAAACACGCTGGACATAAA
CATTACCTCTTTTGGCATGTTGTAATTCACCACCTCCCGGTACCATATAAAC
CTCTGATTAAACATGGCGCCATCCACCACCATCCTAAACCAGCTGGCCAAA
ACCTGCCCCGCCEGENTATACACTGCAGGGAACCGGGACTTGGACAATGA
CAAGTGGGAGAGCCCAGGACTCGTAACCATGGATCATCATGCTCGTCATGA
TATCAATGTTGGCACAACACAGGCACACGTGCATACACTTCCTCAGGATTA
CAAGCTCCTCCCGUGTTAGAACCATATCCCAGGGAACAACCCATTCCTGAA
TCAGCGTAAATCCCACACTGCAGGGAAGACCTCGCACGTAACTCACGTTGT
GCATTGTCAAAGTGTTACATTCGGGCAGCAGCGGATGATCCTCCAGTATGS
TAGCGOGGGTTTCTGTCTCAAAAGGAGGTAGACGATCCCTACTGTACGGAG
TGCGCCGAGACAACCGAGATCGTGTTGGTCGTAGTGTCATGCCAAATGGA
ACGCCGGACCGTAGTCATATTTCCTGAAGCAAAACCAGETGCGGGCETGAC
AAACAGATCTGCGTCTCCGETCTCGUCGCTTAGATCGCTCTGTGTAGTAGT
TGTAGTATATCCACTCTCTCAAAGCATCCAGGCGCCLCOCCTGELTTCGEETT
CTATGTAAACTCCTTCATGCGCCGCTGCCCTGATAACATCCACCACCGUAG
AATAAGCCACACCCAGCCAACCTACACATTCGTTCTGCGAGTCACACACGG
CAGGAGCGGCAACAGCTGGAAGAACCATGTTTTTTTTTTTATTCCAAAAGAT
TATCCAAAACCTCAAAATCAAGATCTATTAAGTGAACGCGCTCCCCTCOGGT
CGCETCGGTCAAACTCTACAGCCAAAGAACAGATAATCGGCATTTCGTAAGATG
TTGCACAATGGCTTCCAAAAGGCAAACGGCCCTCACGTCCAAGTGCGACGTA
AAGGCTAAACCCTTCAGGGTGAATCTCCTCTATAAACATTCCAGCACCTTCA
ACCATGCCCAAATAATTCTCATCTCGCCACCTTCTCAATATATCTCTAAGCA
AATCCCGAATATTTAAGTCCGGGCCATTCTAAAAAATTTGGCTCCAGAGCS
CCCTCCACCTTCAGCCTCAAGCAGCGAATCATGATTGCAAAAATTCAGGTT
CCTCACAGACCTGTATAAGATTCAAAAGCGGAACATTAACAAAAATACCGC
CGATCCCGTAGGTCCCTTCGCAGGGUCAGCTCAACATAATCGTGCAGGTOT
GCACGGACCAGCGCGGLCCACTTCCUCGCCAGGAACCATGACAAAMAGAATLC
CACACTGATTATGACACGCATACTCGGAGCTATGCTAACCAGCGTAGCCCC
CATGTAAGCTTGTTGCATGGGCCCCGATATAAAATGCAAGCTGCTGCTCAA
AAAATCAGGCAAAGCCTCGCGUAAAAAAGAAAGCACATCGTAGTCATGCTC
ATGCAGATAAAGGCAGGTAAGCTCCGGAACCACCACAGAAAAAGACACCAT
TTTTCTCTCAAACATGTCTGCGGGTTTCTGOATAAACATAAAATAAAATAACA
AAAAAACATTTAAACATTAGAAGCUTGTCTTACAACAGGAAAAACAACCCTT
ATAAGCATAAGACGGACTACGGCCATGCCGGUGTGACCGTAARAAAACTG
GTCACCGTGATTAAAAAGCACCACCGACAGCTCCTCGGTCAGTCCGGAGT
CATAATGTAAGACTCGGTAAACACATCAGGTTGATTCACATCGGTCAGTGTT
AAAAAGCGACCGAAATAGCONGGGGGAATACAATACCCGCAGGCGETAGAG
ACAACATTACAGCCCCCATAGGAGGTATAACAAAATTAATAGGAGAGAAAAA
CACATAAACACCTGAAAAACCCTCCTGCCTAGGCAAAATAGCACCCTCCCG
CTCCAGAACAACATACAGCGCTTCCACAGCGGCAGCCATAACAGTCAGCCT
TACCAGTAAAAAAGAAAACCTATTAAAAAAACACCACTCGACACGGCACCA
GCTCAATCAGTCACAGTGTAAAAAAGGGCCAAGTGCAGAGCGAGTATATAT
AGGACTAAAAAATGACGGTAACGGTTAAAGTCCACAAAAAACACCCAGAAA
ACCGCACGCGAACCTACGCCCAGAAACGAAAGCCAAAAAACCCACAACTTC
CTCAAATCGTCACTTCCGTTTTCCCACGTTACGTCACTTCCCATTTTAAGAA
AACTACAATTCCCAACACATACAAGTTACTCCGCCCTAAAACCTACGTCACC
CGCCCCGTTCCCACGCCCCGCGLCACGTCACAAACTCCACCCCCTCATTA
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TCATATTGGOTTCAATCOAAAATAAGGTATATTATTGATCATGTTAATTAACA
TGCATGGATCCTCGTCTCCGACGATGCCOTTCAGAGCCTTCAACCCAGTCAG
CTCCTTCCGGTGGGLGCEGGGCATGACTATCGTCGCCGCACTTATGACTG
TCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCEGLTCTGGGETCA
TITTCGGCGAGGACCGCTTTCGCTGGAGCGCGACGATGATCGGCCTGTCG
CTTGCGGTATTCGGAATCTTGCACGCCCTCGOCTCAAGCCTTCGTCACTGET
CCOGCCACCAAACGTTTCGGUGAGAAGCAGGCCATTATCGCCGGCATGGC
GGCCGACGCGCTGGGCTACGTCTTGCTGGCGTTCGCGACGUGAGGLTGG
ATGGCCTTCCCCATTATGATTCTTCTCGCTTCCGGLGGCATCGGEATGCCC
GCGTTGCAGGCCATGCTGTCCAGGCAGGTAGATGACGACCATCAGGGACA
GCTTCAAGGATCGCTCGCGGCTCTTACCAGCCTAACTTCGATCACTGGACC
GCTGATCGTCACGGCGATTTATGCCGCCTCGGUBAGCACATEGAACGGET
TGGCATGGATTGTAGGCGCCGCCCTATACCTTGTCTGCCTCCCOGCGTTG
CGTCGCGGTGCATGGAGCCGGGCCACCTCGACCTGAATGGAAGCCGGCG
GCACCTCGCTAACGGATTCACCACTCCAAGAATTGGAGUCCAATCAATTICTY
GCGGAGAACTGTGAATGCGCAAACCAACCCTTGGCAGAACATATCCATCGC
GTCCGCCATCTCCAGCAGCCGCACGUGGUGCATCTCGGGCAGCGTTGGES
TCCTGGCCACGGGTGCGCATGATCGTGCTCCTGTCGTTGAGGACCCGGCET
AGGCTGGCGGGGTTGCCTTACTGGTTAGCAGAATGAATCACCGATACGCG
AGCGAACGTGAAGCGACTGCTGCTGCAAAACGTCTGCGACCTGAGCAACA
ACATCGAATGGTCTTCGGTTTCCGTGTTTCGTAAAGTCTGGAAACGCGGAAG
TCAGCGCCCTGCACCATTATGTTCCGGATCTGCATCGCAGGATGCTGCTGE
CTACCCTGTGGAACACCTACATCTGTATTAACGAAGCGCTGGCATTGACCC
TGAGTGATTTTTCTCTGGTCCCGUCGCATCCATACCGCCAGTTGTTTACCCT
CACAACGTTCCAGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGA
CCATCCTCTCTCGTTTCATCGGTATCATTACCCCCATGAACAGAAATTCCCC
CTTACACGGAGGCATCAAGTGACCAAACAGGAAAAAACCGCCCTTAACATG
GCCCGCTTTATCAGAAGCCAGACATTAACGCTTCTGGAGAAACTCAACGAG
CTGCACGCGGATGAACAGGCAGACATCTGTGAATCGCTTCACGACCACGT
TGATGAGCTTTACCGCAGCTCCCTCGCGCETTTCGGTCATGACGETGAAAA
CCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGG
ATGCCGGGAGCACGACAAGCCCGBTCAGGGCCLCTCAGCGGETGTTGECGE
GTGTCGGGGCGCAGCCATGACCCACGTCACGTAGUGATAGCGGAGTGTATA
CTGECTTAACTATGCGGCATCAGAGCAGATTCTACTGAGAGTGCACCATAT
CCGGTGTCGAAATACCGCACAGATGCCTAAGGAGCAAAATACCGCATCAGGC
GCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGLTGE
CGCCAGCGGTATCAGCTCACTCAAAGGCUGGTAATACGGTTATCCACAGAAT
CAGGGGATAACGCAGGAAAGAACATCTGAGCAAAAGGCCAGCAAAAGGCC
AGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCO
CCCTGACGAGCATCACAAAAATCCACGCTCAAGTCAGAGETGGCGAAACC
CGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCETGL
CCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGOCTTTCTOC
CTTCGGGAAGCOTGGCOCTTTCTCAATGCTCACGCTCTAGGTATCTCAGTT
CGGTGTAGCTCETTICGCTCCAAGCTGGGCTGTGTGCACGAACCCCCOGTT
CAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCLE
GTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC
AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAA
CTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCO
AGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCAC
CGCTGETAGCGGETGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAA
AAAAGGATCTCAAGAAGATCCTTTGATCTTTICTACGGGGTCTGACGCTCA
GTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAARAAG
GATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAA
GTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGC
ACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCC
GTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCOCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATA
AACCAGCCAGCCGCAAGGGCCBAGCGCAGAAGTGGTCCTGCAACTTTATC
CGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTC
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GCCAGTTAATAGTTTGCGCAACGTTCGTTGNNNNNNAAAAAGGATCTTCAC
CTAGATCCTTTTCACGTAGAAAGCCAGTCCGCAGAAACGGTGCTGACCCCG
GATGAATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAA
AGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATCGCGATAGCTAGACTGG
GCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGECGCCCTC
TGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTITCTCGCCGC
CAAGGATCTGATGGCGCAGGGEGATCAAGCTCTGATCAAGAGACAGGATGA
GGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCC
GCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGG
CTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCBCAGGGGCGCCCEGTTC
TITTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGG
CAGCGCOGCTATCOTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGT
GCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGUTGCTATTGGGCGAAG
TGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTAT
CCATCATGGCTGATGCAATGCGGLGGCTGCATACGCTTGATCCGGCTACC
TGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCG
GATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGG
GGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGAGCATGCCCGA
CGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCA
TGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGET
GTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGA
AGAGCTTGGCGGLGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG
CCGCTCCOCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCT
TCTGAATTTTCTTAAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGC
CGAAATCGGCAACATCCOCTTATAAATCAAAAGAATAGACCGCGATAGGGTT
CAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTC
CAACGTCAAAGGCCGAAAAMACCGTCTATCAGGGLGATGGCCCACTACGTG
AACCATCACCCAAATCAAGTTTTTTGCGGETCCGAGGTGCCGTAAAGCTCTAA
ATCGGAACCCTAAAGGGAGCCCCCCATTTAGAGCTTCGACGGGGAAAGLCG
GCGAACGTEGUGAGAAAGGAAGGGAAGAAAGCCAAAGGAGCGEGECECTA
CEGCGCTCECAAGTETAGCGGTCACGCTGCGCGTAACCACCACACCCGC
CCGCTTAATGCCGCCGCTACAGGGCGLETCCATTCGCCATTCAGGATCGAA
TTAATTCTTAAT

Aming acids

52 121128 of Ad | LTCHEACF
E1A protein

53 STATIDINGING | rrocacaAA
site {1)

54 STATIDINGING | rrerogaan
site (2)

55

AdS/IAAZETAA
24

TAACATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAG
CCGETGGAGTTTGTCACGTGGCEGLEEEELOTGGGAACGGGGELEEGETGA
CGTAGTAGTGTGGCGGAAGTGTCGATGTTGCAAGTGTGGCGGAACACATST
AAGCGACGGATGTGGCAAAAGTGACGTTTTTGGTGTGCGCCGGTGTACAC
AGGAAGTGACAATTTTCGCGCGGTTTTAGGCGGATGTTGTAGTAAATTIGG
GCGTAACCGAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAATAAGAGGA
AGTGAAATCTGAATAATTTTGTGTTACTCATAGCGCGTAATATTTGTCTAGS
GCCGCGGGGACTTTGACCGTTTACGTGGAGACTCGCCCAGGTGTTTTICTC
AGGTGTTTTCCGCGTTICCGGETCAAAGTTGGCGTTTTATTATTATAGTCAGC
TCGACGTGTAGTGTATTTATACCCGGTGAGTTCCTCAAGAGGCCACTCTTGA
GTGCCAGCGAGTAGAGTTTTCTCCTCCGAGCCGUTCCGACACCGGGACTG
AAAATGAGACATATTATCTGCCACGGAGGTGTTATTACCGAAGAAATGGCC
GCCAGTCTTTTGGACCAGCTGATCGAAGAGGTACTGGCTGATAATCTTCCA
CCTCCTAGCCATTTTGAACCACCTACCCTICACGAACTGTATGATTTAGACG
TGACGGCCCCCOBAAGATCCCAACGAGGAGGCGGTTTCGCAGATTTTICCC
GAGTCTGTAATGTTGGCGGTGCAGGAAGGGATTGACTTATTCACTTTTICCG
CCGGCGCCOCGGTTCTCCGGAGCCGCCTCACCTTTCCCGGCAGCCCGAGT
AGCCGGAGCAGAGAGCCTTGGGTCCGGTTTCTATGCCAAACCTTGTGCCG
GAGGTGATCGATCCACCCAGTGACGACGAGGATGAAGAGGGTGAGGAGTT

77

SUBSTITUTE SHEET (RULE 26)




WO 2018/195427

PCT/US2018/028577

TGTGTTAGATTATGTGGAGCACCCCGGGCACGGTTGCAGGTCTTGTCATTA
TCACCGGACGAATACGGGGGACCCACGATATTATGTGTTCGCTTTGOTATAT
GAGGACCTGTGGCATGTTTGTCTACAGTAAGTGAAAATTATGGGCAGTCGG
TGATAGAGTGGTGGGTTTGGTGTGGTAATTTTTITTTAATTTTTACAGTTTTG
TGGTTTAAAGAATTTTGTATTIGTGATTTTTTAAAAGGTCCTGTGTCTGAACCT
GAGCCTGAGCCUGAGCCAGAACCGGAGCCTGCAAGACCTACCCGGCGTC
CTAAATTGGTGCCTGCTATCCTGAGACGCCCGACATCACCTGTGTCTAGAG
AATGCAATAGTAGTACGGATAGCTGTGACTCCGGTCCTTCTAACACACCTC
CTGAGATACACCCGGTGGTCOCGCTGTGCCCCATTAAACCAGTTGCCGTG
AGAGTTGGTGGGCGTCGCCAGGCTGTGGAATGTATCGAGGACTTGCTTAA
CGAGTCTGGGCAACCTTTGGACTTGAGCTGTAAACGCCCCAGGCCATAAG
GTGTAAACCTGTGATTGCGTGTGTGGTTAACGCCTTTGTTTGCTGAATGAGT
TCGATGTAAGTTTAATAAAGGGTGAGATAATGTTTAACTTGCATGGCGTGTTA
AATGGGGUGGGGCTTAAAGGGTATATAATGCGCCGTGGGCTAATCTTGGTT
ACATCTGACCTCATGGAGGCTTGGGAGTGTTTGGAAGATTTTTCTGCTGTG
CGTAACTTGCTGGAACAGAGCTCTAACAGTACCTCTTGGTTTTGGAGGTTT
CTGTGGGGCTCATCCCAGGCAAAGTTAGTCTGCAGAATTAAGGAGGATTAC
AAGTGGGAATTTGAAGAGCTTTTGAAATCCTGTGGTGAGCTGTTTGATTCTT
TGAATCTGGGTCACCAGGCGCTTTTCCAAGAGAAGGTCATCAAGACTTTGG
ATTTTTCCACACCGGGGCGCGCTGUGGCTGCTGTTGCTTTTITGAGTTTTAT
AAAGGATAAATGGAGCGAAGAAACCCATCTGAGCGGGGGGTACCTGCTGG
ATTTTCTGGCCATGCATCTGTGGAGAGCGGTTGTGAGACACAAGAATCGCC
TGCTACTGTTGTCTTCCGTCCGCCCGGUGCATAATACCGACGGAGGAGCAG
CAGCAGCAGCAGCAGGAAGCCAGGUGGUGGCGGCAGGAGCAGAGCCCAT
CCGAACCCGAGAGCCCGCCTGCACCCTCGGBAATCGAATEGTTGTTCAGGTGG
CTCAACTCETATCCAGAACTCGAGACGCATTTTGACAATTACAGAGGATGGGC
AGGGGCTAAAGGGGGTAAAGAGGGAGCGGEEGGCTTGTGAGGTUTACAGA
GCAGGCTAGGAATCTAGCTTTTAGCTTAATGACCAGACACCGTCCTGAGTG
TATTACTTTTCAACACATCAAGGATAATTGCGCTAATGAGCTTGATCTGCTG
GCGCACGAAGTATTCCATAGAGCAGCTGACCACTTACTGGCTGCAGCCAGS
CCATGATTTTCGAGGAGGCTATTAGGGTATATGCAAAGGTGGCACTTAGGCC
AGATTGCAAGTACAAGATCAGCAAACTTGTAATATCAGGAATTGTTGCTAC
ATTTCTGGGAACGGGGCCGAGGTGGAGATAGATACGGAGGATAGGGETGGC
CTTTAGATGTAGCATGATAAATATGTGGCCGGGGGTECTTGGCATGGACGE
CCTGGTTATTATGAATGTAAGGTTTACTGGCCCCAATTTTAGCGGTACGGTT
TTCCTGGCOCAATACCAACCTTATCCTACACGGTCTAAGCTTCTATGGGTTTA
ACAATACCTGTGTCGAAGCCTGCACCCATGTAAGGETICGGGGLTGTGCC
TTTTACTGCTGCTGGAAGGGGGTGGTETGTCGUCCCAAAAGCAGGGCTTC
AATTAAGAAATGCCTCTTTGAAAGGTGTACCTTGGGTATCCTGTCTGAGGET
AACTCCAGGGTGCGCCACAATCTGGCCTCCGACTGTGGTTGCTTCATGCTA
CTGAAAAGCCTGGCTGTGATTAAGCATAACATGGTATGTGGCAACTGCGAG
CACAGGGCCTCTCACGATGCTGACCTGOTCGGACGGCAACTGTCACCTTOT
CAAGCGACCATTCACGTAGCCAGCCACTCTCGCAAGGCCTGGOCAGTGTTTG
AGCATAACATACTGACCCGCTGTTCCTTGCATTTGGGTAACAGGAGGGGGEE
TGTTCCTACCTTACCAATGCAATTTGAGTCACACTAAGATATTGCTTGAGCC
COAGAGCATGTCCAAGGTGAACCTGAACGGGGTGTTTGACATGACCATGA
AGATCTGGAAGGTGCTGAGGTACGATGAGACCCGCACCAGGTGCAGACCC
TGCGAGTGTGGCGGTAAACATATTAGGAACCAGCCTGTGATGCTGGATGTG
ACCGAGGAGCTGAGGCCCGATCACTTGGTGCTGGCLCTGLCACCCGCGCTGA
GTTTGGCTCTAGCGATGAAGATACAGATTGAGGTACTGAAATGTGTGGGECG
TGGCTTAAGGGTGGBGAAAGAATATATAAGGTGGGGGTCTTATGTAGTITTG
TATCTGTTTTGCAGCAGCCGCCGCCGUCATGAGCACCAACTCGTTTGATGE
AAGCATTGTGAGCTCATATTTGACAACGCGCATGCCCCCATGGGCCEGGEE
TGCGTCAGAATGTGATGGGCTCCAGCATTGATGGTCGCCCCGTCCTGCCC
GCAAACTCTACTACCTTGACCTACGAGACCGTGTCTGGAACGCCGTTGGAG
ACTGCAGCCTCCGOCGCCGCTTCAGCCGCTGCAGCCACCGCCCGCGGGA
TIGTGACTGACTTTGCTTTCCTGAGCCCGCTTGCAAGCAGTGCAGCTTCCC
GTTCATCCGUCCGCCATGACAAGTTGACGGCTCTTTTGGCACAATTGGATT
CTTTGACCCGGGAACTTAATGTCGTTTCTCAGCAGCTGTTGGATCTGCGCC

78

SUBSTITUTE SHEET (RULE 26)




WO 2018/195427

PCT/US2018/028577

AGCAGGTTTCTGCCCTGAAGGCTTCCTCCOCCTCCCAATCGUGETTTAAAACA
TAAATAAAAAACCAGACTCTGTTTCCGATTTGGATCAAGCAAGTGTCTTGCTG
TCTTTATTTAGGGGTTITGCGCGCGUGGTAGGCCCGGGACCAGCEGGETCTC
GGTCGTTGAGGGTCCTGTGTATTTITTCCAGGACGTGGTAAAGGETGACTCT
GGATGTTCAGATACATGGGCATAAGCCCGTCTCTGGGGTGGAGGTAGCAC
CACTGCAGAGCTTCATGCTGCGGGGTGGTGTTGTAGATGATCCAGTCGTA
GCAGGAGCGCTGGGCGTGGTGCCTAAAAATGTCTTTCAGTAGCAAGCTGA
TTGCCAGGGGCAGGCCCTTGGTGTAAGTGTTTACAAAGCGGTTAAGCTGG
GATGGGTGCATACGTGGGGATATGAGATGCATCTTGGACTGTATTTTITAGG
TTGGCTATGTTCCCAGCCATATCCCTCCGGGBATTCATGTIGTGCAGAACC
ACCAGCACAGTGTATCCGGTGCACTTCGGAAATTTGTCATGTAGCTTAGAA
GGAAATGCGTGGAAGAACTTGGAGACGCCCTTGTGACCTCCAAGATTTTCC
ATGCATTCGTCCATAATGATGGLAATGGGCCCACGGGCGEGCEGELLTGGEC
GAAGATATTTICTGGGATCACTAACGTCATAGTTGTGTTCCAGGATGAGATC
GTCATAGGCCATTTT TACAAAGCGCGGGCGGAGGGTGCCAGACTGCGGTA
TAATGGTTCCATCCGGCCCAGGGGCGTAGTTACCCTCACAGATTTGCATTT
CCCACGCTTTGAGTTCAGATGGGGGGATCATGTCTACCTGCGGGGCGATG
AAGALAACGGTTTCCGGGGTAGGGGAGATCAGCTGGGAAGAAAGTCAGGTT
CCTGAGCAGCTGCGACTTACCGCAGCCGGTGGGCCCGTAAATCACACCTA
TTACCGGGTGCAACTGGTAGTTAAGAGAGCTGCAGCTGCCGTCATCCCTGA
GCAGGGGGGCCACTTCGTTAAGCATGTCCCTGACTCGCATGTTTTCCCTGA
CCAAATCCGCCAGAAGGCGCTCGCCGUUCCAGCGATAGCAGTTCTTGCAAG
CAAGCAAAGTTTTTCAACGGTTTGAGACCGTCCGCCGTAGGCATGCTTTITG
AGCGTTTGACCAAGCAGTTCCAGGCGGTCCCACAGCTCGGTTACCTGCTCT
ACGGCATCTCGATCCAGCATATCTCCTCGTTTCGCGGGTTGGGGCGGCTTT
CGCTGTACGGCAGTAGTCGGTGCTCGTCCAGACGBGLCAGGGTCATGTCT
TTCCACGGGCGUAGGGTCCTCGTCAGCGTAGTCTGGGTCACGGTGAAGGE
GTGCGCTCCGGGCTGCGCGCTGGLCCAGGGTGCGCTTGAGGCTGGTCCTG
CTEETGCTGAAGCGCTGCCGGTCTTCGCCCTGLCGLEGTCEGGUCAGGTAGCA
TTTGACCATGGTGTCATAGTCCAGCCCCTCCGCGGCGTGGCCCTTGGCGE
CCAGCTTGCCOTTGGAGGAGGCGCUGCACGAGGGGCAGTGCAGACTTTT
CAGGGCGTACGAGCTTGGGUGBCGAGAAATACCGATTCCGGGGAGTAGGCAT
CCGCGCCGCAGGCCUCGCAGACGEGTCTCGCATTCCACGAGCCAGGTGAG
CTCTGGCCGTTCGGGETCAAAAACCAGGTTTCCCCCATGCTTTTTCGATGCG
TITCTTACCTCTGGTTTCCATGAGCCGGTETCCACGUTCGGTCACGAAAAG
CCTGTCCGTEGTCOCCCGTATACAGACTTGAGAGGCCTGTCCTCCAGCGGTG
TTCCGOGGTOCCTCCTCGTATAGAAACTOGGACCACTCTGAGACAAAGGCTC
GCGTCCAGGCCAGCACGAAGGAGGUTAAGTGGCGAGGGETAGCGGTCETT
GTCCACTAGGGGGTCCACTCGUTCCAGGGTGTGAAGACACATGTCGCLCCT
CTTCGGCATCAAGGAAGGTGATTGGTTTGTAGGTGTAGGCCACGTGACCS
CCTGTTCCTGAAGGGGGGCTATAAAAGGGGGTGGGGECGCEGTTCGTCCT
CACTCTCTTCOCGCATCGCTCTCTGCCAGGGCCAGCTGTTGGGETGAGTAC
TCOCTCTGAAAAGCGGGCATGACTTCTGCGCTAAGATTGTCAGTTTCCAAA
AACGAGGAGGATTTCGATATTCACCTGGCCUGUGGTCATGCCTTTGAGGGET
GCGCOGCATCCATCTGGTCAGAAAAGACAATCTTTTITGTTGTCAAGCTTGGT
GGCAAACGACCCGTAGAGGGCGTTGGACAGCAACTTGGCGATGGAGCGC
AGGGTTTGGTTTITTIGTCGCGATCGGCGCGCTCCTTGGCCGCGATGTTTAGC
TGCACGTATTCGCGCGCAACGCACCGCLCATTCGGGAAAGACGGTGGTGLG
CTOCGTCGGGCACCAGGTGCACGCGCCAACCGLGGTTGTGCAGGGTGACA
AGGTCAACGCTGGTGGCTACCTCTCCGCGTAGGCGCTCETTGETCCAGCA
GAGGCGGCCGCCCTTGCBCGAGCAGAATGGCGGTAGGGGGTCTAGCTGC
GTCTCGTCOGGGGGETCTGCGTCCACGGTAAAGACCCCGGGCAGCAGGO
GCGCGTCGAAGTAGTCTATCTTGCATCCTTGCAAGTCTAGCGUCTGCTGCC
ATGCGCGGEGCEECAAGCGLGCGCTCGTATGGETTGAGTGGGGGACCCCA
TGGCATGGEETGGETGAGCGCGGAGGCGTACATGCCGCAAATGTCGTAAA
COTAGAGGGGCTCTCTGAGTATTCCAAGATATGTAGGGTAGCATCTTCCAC
COCGBATGCTGGCGCGCACGTAATCGTATAGTTCGTGUGAGGGAGCGAG
GAGGTCGGGACCGAGGTTGCTACGGGCGGGCTGCTCTGCTCGGAAGACT
ATCTGCCTGAAGATGGCATGTGAGTTGGATGATATGGTTGGACGLUTGGAAG
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ACGTTGAAGCTGGCETCTGTGAGACCTACCGCETCACGCACGAAGGAGEE
GTAGGAGTCGCGCAGCTTCTTGACCAGCTCBGCGGTCACCTGCACGTCTA
GGGCGCAGTAGTCCAGGGTTTCCTTGATGATGTCATACTTATCCTGTCCOT
TTTTITTCCACAGCTCGCGGTTGAGGACAAACTCTTICGCGGTCTTITCCAGTA
CTCTTGGATCGGAAACCCGTCGGUCTCCGAACGGTAAGAGCCTAGCATGT
AGAACTGGTTGACGGCCTGGTAGGCGCAGCATCCCTTTITCTACGGGTAGC
GCGTATGCCTGOGCGGLCTTCCGGAGCGAGGTGTGGGTGAGCGCAAAGE
TGTCCCTGACCATGACTTTGAGGTACTGGTATTTGAAGTCAGTGTCGTCGC
ATCCGCCCTGCTCCCAGAGCAAMAAGTCCEGTGCGCTTTTTGGAACGUGGAT
TTGGCAGGGCGAAGGTGACATCGTTGAAGAGTATCTTTCCCGCGCGAGRC
ATAAAGTTGCGTGTGATGCGGAAGGGTCCCBGCACCTCGGAACGGTTGTT
AATTACCTGGGCGGCGAGCACGATCTCGTCAAAGCCGTTGATETIGTGGEC
CCACAATGTAAAGTTCCAAGAAGCGCGGGATGCCCTTGATGGAAGGCAATT
TTTTAAGTTCCTCGTAGGTGAGCTCTTCAGGGGAGCTGAGCCCEGTGCTCTG
AAAGGGCCCAGTCTGCAAGATCGAGGGTTGGAAGCGACGAATGAGCTCCAC
AGGTCACGGGUCCATTAGCATTTGCAGGTGGTCGCGAAAGGTCCTAAACTG
GCGACCTATGGCCATTITTTICTGGGGETGATGCAGTAGAAGGTAAGCGGGTC
TTGTTCCCAGCGGTCCCATCCAAGGTTCGCGGCTAGGTCTCGCGCGGCAG
TCACTAGAGGCTCATCTCCGCCGAACTTCATGACCAGCATGAAGGGCACGA
GCTGCTTCCCAAAGGUCCCCATCCAAGTATAGGTCTCTACATCGTAGGTGA
CAAAGAGACGCTCGGTGCGAGGATGCGAGCCGATCGGGAAGAACTGGATC
TCCCGOCACCAATTGGAGGAGTGGCTATTGATGTGGTGAAAGTAGAAGTCC
CTCGCGACGGGCCBAACACTCGTECTGGCTTTTGTAAAAACGTGCGCAGTA
CTGECAGCGGETGCACGGGCTGTACATCCTGCACGAGCETTGACCTGACGAC
CGUGCACAAGGAAGCAGAGTGGGAATTTGAGCCCCTCECCTGGCGGGTTT
CECTCGTGGTCTTCTACTTICGGCTGCTTGTCCTTGACCGTCTGGCTGCTCG
AGGGGAGTTACGGETGGATCGGACCACCACGUCGCGCGAGCCCAAAGTCC
AGATGTCCGCGCGCGGCGGTCGGAGCTTCATGACAACATCGCGCAGATGE
CAGCTGTCCATGETCTGGAGCTCCCCLGGECGTCAGGTCAGGCGGGAGCT
CCTGCAGGTTTACCTCGCATAGACGGGETCAGGGCGLCGGGCTAGATCCAGG
TGATACCTAATTTCCAGGGGCTGGTTGGTGGCGGCETCCGATEGEUTTGCAA
CAGGCCGCATCCCUGCGGCGCCACTACGGTACCGLELGELGGGBLGGTE
GGCCGCGGGGGTGTCCTTGCGATGATGCATCTAAAAGCGGTCGACGCGGGT
GCAGCCCCCGGAGCETAGGGGEGGCTCCGBGACCCGCLEGGAGAGGGEGLA
CCCGCACGTCGGLELCOGCGCEGLEGECAGGAGCTGEGTGCTGCGCGOGTA
GETTGCTGGCGAACGCCACGACGCGGCGGTTGATCTCOTCAATCTGGCGO
CTCTGOGTCAACGACGACGGGCCCGOTGAGCTTCGAGCCTGAAAGAGAGTTC
CACAGAATCAATTTCGETGTCGTTGACGGUGEUCTGGCGCAAMATCTCCTG
CACGTCTCOTGAGTTETCTTGATAGGCGATCTCGGCCATCGAACTGCTCGAT
CTCTTCCTCCTGGAGATCTCCGLGTCCGGUTCGCTCCACGGTGBCGGCGA
CCTCGTTGGAAATGCCGGLCATGAGCTGUGAGAAGGCGTTGAGGCCTCCC
TCGTTCCAGACGCGGCTGTAGACCACGCCOCCTTCGGCATOGBCGGGCGC
GCCATGACCACCTGCGCGAGATTGAGCTCCACGTGCCGGEUGAAGACGGT
CTAGTTTCGCAGGCGCTGAAAGAGGTAGTTGAGGETGEGTGGCGGTGTETT
CTGUCACGAAGAAGTACATAACCCAGCGTCGCAACGTGGATTCGTTGATAT
CCCCCAAGGCCTCAAGGCGCTCCATGGCCTCGTAGAAGTCCACGGCGAAG
TTGAAAAACTGGGAGTTGCGCGCCGACACGGTTAACTCCTCCTCCAGAAGA
CGGATGAGCTCGGCGACAGTGTCGCGCACCTCGCGCTCAAAGGCTACAGS
GGCCTCTTCTTCTTICTICAATCTCCTCTTCCATAAGGGCCTCCCCTICTTICT
TCTICTGGCGGCGGTGGOEEAGGGGGGACACGGCGGCGACGACGGCGO
ACCGGGAGGCGGTCGACAAAGCGCTCGATCATCTCCCCGCGGCGACGGO
GCATGGTCTCOGGTGACGGCGCGRCCETTCTCGCGRGGGLECAGTTGGAA
GACGCCGCCCGETCATGTCOCGGTTATGGGTTGGLGEGEGGECTGCCATGC
GGCAGGGATACGGCGCTAACGATGCATCTCAACAATTGTTGTGTAGGTACT
CCGCCGCOGAGGGACCTGAGCCAGTCCGCATCGACCGGATCGGAAAACC
TCTCGAGAAAGGCOGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACC
GTGECGGGCGGCAGCEEGCEGLGETCGEEGTTGTTICTGGCGGAGGTG
CTGCTGATGATGTAATTAAAGTAGGCGGTCTTGAGACGGCGGATGGTCGAC
AGAAGCACCATGTCCTTGGGTCCGGCCTGCTGAATGCGCAGGCGGTCGGC
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CATGCCCCAGGCTTCGTTTTGACATCGGUGCAGGTCTTTGTAGTAGTCTTG
CATCGAGCCTTTCTACCGGCACTTCTTCTICTCCTTOCTCTIGTCCTGOATCT
CTTGCATCTATCGCTGCGGCGGCGGLEGAGTTTGGCCGTAGGTGGCGCL
CTCTTCCTCCCATGCGTGTGACCCCGAAGCCCCTCATCGGCTGAAGCAGS
GCTAGGTCGGCGACAACGLGCTCGGCTAATATGGCCTGCTGCACCTGCGT
GAGGGTAGACTGGAAGTCATCCATGTCCACAAAGCGGTGGTATGCGCCOG
TGTTGATGGTGTAAGTGCAGTTGGCCATAACGGACCAGTTAACGGTCTGET
GACCCGGCTGCGAGAGCTCGGTGTACCTGAGACGCGAGTAAGCCCTCGA
GTCAAATACGTAGTCGTTGCAAGTCCGCACCAGGTACTGGTATCCCACCAA
AAAGTGCGGLGECGELTEECGETAGAGGGGCCAGCGTAGGGTGGLCGAE
GGCTCCGGGGGCGAGATCTTCCAACATAAGGCGATGATATCCGTAGATGT
ACCTGGACATCCAGGTGATGCCGGCGGCGGETGETGGAGGCGUGCGGAAA
GTCGCGGACGCGGTTCCAGATGTTGCGCAGCGGLAAAAAGTGCTCCATGEG
TCGGGACGCTCTGGCCGETCAGGCGUGCGCAATCGTTGACGCTCTAGACC
GTGCAAAAGGAGAGCCTGTAAGCGGGCACTCTTCCGTGGTCTGGTGGATA
AATTCGCAAGGGTATCATGGCGGACGACCGGGGTTCGAGCCCCGTATCCG
GCCGTCCGCCGTGATCCATGCGGETTACCGCCCGUGTGTCGAACCCAGGTG
TGCGACGTCAGACAACGGGEGAGTGCTCCTTTTGGCTTCCTTCCAGGCGO
GGCGGCTGCTGCGCTAGCTTTTTTGGCCACTGGCCGCGCGCAGCGTAAGC
GGTTAGGCTGGAAAGCGAAAGCATTAAGTGGCTCGCTCCCTGTAGCCGGA
GGGTTATTTTCCAAGGGTTGAGTCGCGGGACCCCCGGTTCGAGTCTCGGA
CCGGCCGGACTGCGGCGAACGGGGGTTTGCCTCCCCGTCATGCAAGACC
CCGCTTGCAAATTCCTCCGBAAACAGGGACGAGCCCCTTTTTTGCTTTTCC
CAGATGCATCCGETGCTGCGGCAGATGCECCCCOCTCCTCAGCAGCGGLA
AGAGCAAGAGCAGCGGCAGACATGCAGGGCACCCTCCCCTCCTCCTACCG
COTCAGGAGGGGLGACATCCGCGETTGACGUGGCACGCAGATGETGATTA
CGAACCCCCGCGGCGCLGGEUCCGGCACTACCTGGACTTGGAGCAGGGC
CAGGGCCTGGCGCGGCTAGGAGCGLCCTCTCCTCGAGCGGTACCCAAGGG
TGCAGCTGAAGCGTGATACGCGTGAGCLCGTACGTGCCGLCGGECAGAACCTG
TTTCGCCGACCGCCAGGGAGAGBAGCLUGAGCAGATGCGGGATCGAAAGT
TCCACGCAGGGCGUCAGCTGCGGCATGGCCTGAATCGCGAGCGGTTGCT
CCGCCGAGGAGGACTTTGAGCCCGACGCGCGAACCEGGGATTAGTCCCGCG
CGCGCACACGTGGUCGGEUCGBCCGACCTGGTAACCGCATACGAGCAGACGE
TGAACCAGGAGATTAACTTTCAAAAAAGCTTTAACAACCACGTGCGTACGCT
TGTGGCGCGLCCAGGAGGTGGCTATAGGACTGATGCATCTGTGGGACTTTG
TAAGCGUGCTGCAGCAAAACCCAAATAGCAAGCOCGCTCATGGCGCAGCTG
TTCCTTATAGTGCAGCACAGCAGGGACAACGAGGCATTCAGGGATGCGOT
GCTAAACATAGTAGAGCCCGAGGGCCGUTGGCTGLCTCCATTTCGATAAACAT
CCTGCAGAGCATAGTGGTGCAGGAGUGCAGCTTGAGCCTGGCTGACAAGS
TGGCCGOCATCAACTATTCCATGCTTAGCCTGGGCAAGTTTTACGCCCGCA
AGATATACCATACCCCTTACGTTCCCATAGACAAGGAGGTAAAGCATCGAGG
GGTTCTACATGCGCATGGCGCTGAAGGTGCTTACCTTGAGCOGACGACCTG
CGCCTTTATCGCAACGAGCGCATCCACAAGGCCGTGAGCGTGAGCCGGC
GGCGUGAGCTCAGCGACCGCGAGCTGATGCACAGCCTGCAAAGGGCCCT
CCECTGGCACGGGCAGCGGCGATAGAGAGGCCGAGTCCTACTTTGACGCG
GGCGOTOACCTGCGCTGGGCCCCAAGCCGACGUGCCCTGGAGGCAGETG
GGGCCGGACCTGGGLTGGLGGTGGCACCCGLGLGCECTGGCAACGTCG
GCGGOGTGGAGGAATATGACGAGGACGATGAGTACGAGCCAGAGGALGEG
CGAGTACTAAGCGGTGATGTTTCTGATCAGATGATGCAAGACGCAACGGAC
CCRBCGETGCEGECEGCELTGCAGAGCCAGCCGTCCGGCCTTAACTCCA
CGGACGACTGGCGCCAGGTCATGGACCGCATCATGTCGCTGACTGCGECGC
AATCCTGACGCGTTCCGGCAGCAGCCGCAGGCCAACCGGCTCTCCGCAAT
TCTGGAAGCGGTGGTCCCGGUGCGCGCAAACCCCACGCACGAGAAGGTG
CTGGCGATCGTAAACGCGCTGGCCGAAAACAGGGCCATCCGGLCCGACG
AGGCCGGCCTGGTCTACGACGCGCTGCTTCAGCGCGTGGECTCGTTACAAC
AGCGGCAACGTGCAGACCAACCTGGACCGGCTGGTGGGGGATGTGCGCG
AGGCCGTGGCGCAGCGTGAGCGCGCGCAGCAGCAGGGCAACCTGGGCTC
CATGGTTGCACTAAACGUCTTCCTGAGTACACAGCCCGCCAACGTGCCGC
GGGGACAGGAGGACTACACCAACTTTGTGAGCGCACTGCGGCTAATGGETG
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ACTGAGACACCGCAAAGCTCGAGGTCTACCAGTCTCGGOUCAGACTATTTTTIOC
CAGACCAGTAGCGACAAGGCCTGCAGACCGTAAACCTGAGCCAGGCTTTCAA
AAACTTGCAGGGGCTGTGGEGEETGCGGGCTCCCACAGGCGACCGOGLG
ACCGTGTCTAGCTTGCTGACGCCCAACTCGCGCCTGTTGCTGCTGCTAATA
GCGCCCTTCACGGACAGTGGCAGCGTGTCCCGGGACACATACCTAGGTCA
CTTGCTGACACTGTACCGCGAGGCCATAGGTCAGGCGCATGTGGACGAGC
ATACTTTCCAGGAGATTACAAGTGTCAGCCGUGCGCTGGGGCAGGAGGAC
ACGGGCAGCCTGGAGGCAACCUTAAACTACCTGCTGACCAACCGGUGGCA
GAAGATCCCCTCGTTGCACAGTTTAAACAGCGAGGAGGAGCGCATTTTGCG
CTACGTGCAGCAGAGCGTGAGCCTTAACCTGATGCGCGACGGGGETAACGC
CCAGCGTGGCGCTGGACATGACCGCGCGCAACATGGAACCGGGCATGTAT
GCCTCAAACCGGCCGTTTATCAACCGCCTAATGGACTACTTGCATCGCGCS
GCCGCCGTGAACCCCGAGTATTTCACCAATGCCATCTTGAACCCGCACTGE
CTACCGCCCCCTGGTTTICTACACCGGGGGATTCGAGGTGCCCGAGGGETAA
CGATGGATTCCTCTGGGACGACATAGACGACAGCGTGTTTTCCCCGCAACC
GCAGACCCTGCTAGAGTTGCAACAGCGCGAGCAGGCAGAGGUGGUGCTG
CGAAAGGAAAGCTTCCGCAGGUCAAGCAGCTTGTCCGATCTAGGCGCTGC
GGCCCCGUGGTCAGATGCTAGTAGCCCATTTCCAAGCTTGATAGGGTCTCT
TACCAGCACTCGCACCACCCGCCCGCGLLTGCTGGGCGAGGAGGAGTAC
CTAAACAACTCGCTGCTGCAGCCGCAGUCGCGAAAAAAACCTGCCTCCGGT
ATTTCCCAACAACGGGATAGAGAGCCTAGTGGACAAGATGAGTAGATGGAA
GACGTACGCGCAGGAGCACAGGGACGTGCCAGGCCCGCGCCCGLCCACC
CGTCGTCAAAGGCACGACCGTCAGCGGGGTCTEETGTGGGAGCACGATG
ACTCGGCAGACGACAGCAGCGTCCTGGATTTGGGAGGGAGTGGCAACCC
CTTTGCGCACCTTCGCCCCAGGUTCGGCAGAATGTTTTAAAAAAAAAAAAG
CATGATGCAAAATAAAAAACTCACCAAGGCCATGGCACCGAGCETTIGGTTT
TCTTGTATTCCCCTTAGTATGCGGCGUGCGGCGATGTATCGAGGAAGGTCCT
CCTCCCTCOCTACGAGAGTGTGGTCGAGCGCGGLCGLCAGTGGCEGUEGEIGO
TGGGTTCTCCCTTCCGATGCTCCCCTGCACCCBCCGTTTEGTGCCTCCGCGG
TACCTGCGGCCTACCEGGGGGAGAAACAGCATCCGTTACTCTGAGTTGGC
ACCCCTATTCGACACCACCCGTGTGTACCTGGTGGACAACAAGTCAACGGA
TGTGGCATCCCTGAACTACCAGAACGACCACAGCAACTTTCTGACCACGGT
CATTCAAAACAATGACTACAGCCCGGGGCAGGCAAGCACACAGACCATCA
ATCTTGACCACCGGETCGCACTGGGGCGGCGACCTGAAAACCATCCTGCAT
ACCAACATGCCAAATGTGAACGAGTTCATCTTTACCAATAAGTTTAAGGCGO
CECTGATGGTGTCGCGCTTGCCTACTAAGGACAATCAGGTGGAGTUTGAAA
TACGAGTGGGTGGAGTTCACGCTGCCCCAGGGCAACTACTCCGAGACCAT
GACCATAGACCTTATGAACAACGCGATCOTGGAGCACTACTTGAAAGTGGEG
CAGACAGAACGGGGTICTGGAAAGUGACATCGGGGTAAAGTTTGACACCO
GCAACTTCAGACTGGGGTTTGACCCCGTCACTGGTCTTGTCATGCLTGGG
CTATATACAAACGAAGCCTTCCATCCAGACATCATTTTGCTGUCAGGATGO
CGGGTGGACTTCACCCACAGCCGUCTGAGCAACTTGTTGGGCATCCGCAA
GCCGGOAACCCTTCCAGGAGGGUTTTAGGATCACCTACGATGATCTGGAGS
CTGGTAACATTCCCGCACTGTTGGATGTGGACGCCTACCAGGCGAGCTTG
AAAGATGACACCGAACAGGGLGGGGETEGLGCAGGCGGTAGCAACAGCA
GTGGCAGCGGCGCGGAAGAGAACTCCAACGCGGCAGCCGCGGCAATGCA
GCOGGTGGAGGACATGAACGATCATGCCATTCGCGGCGACACCTTTGCCA
CACGGGCTGAGGAGAAGCGCGCTGAGGCCGAAGCAGCGGCCGAAGCTGC
CGOCCCOGCTGCGCAACCCGAGGTCGAGAAGCCTCAGAAGAAACCGGTG
ATCAAACCCCTGACAGAGGACAGCAAGAAACGCAGTTACAACCTAATAAGC
AATGACAGCACCTTCACCCAGTACCGCAGCTGGTACCTTGCATACAACTAC
GGCGACCCTCAGACCGGAATCCGCTCATGGACCCTGCTTTGCACTCCTGA
CGTAACCTGCGGCTCGGAGCAGGTCTACTGGTCGTTGCCAGACATGATGO
AAGACCCCGTGACCTTCCGCTCCACGCGCCAGATCAGCAACTTTCCGETG
GTGGGCGCCGAGCTGTTGCCCGTGCACTCCAAGAGCTTCTACAACGACCA
GGCCGTCTACTCCCAACTCATCCGCCAGTTTACCTCTCTGACCCACGTGTT
CAATCGCTTTCCCGAGAACCAGATTTITGGCGCGCCCGUCAGCCCCCACCA
TCACCACCGTCAGTCAAAACGTTCCTGCTCTCACAGATCACGGGACGCTAC
CGCTGCGCAACAGCATCGGAGGAGTCCAGCGAGTGACCATTACTGACGCC
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AGACGCCGCACCTGCCCCTACGTTTACAAGGCOUCTGGGCATAGTCTCGCC
GCGCGTCCTATCGAGCCGCACTTTTTGAGCAAGCATGTCCATCCTTATATC
GCCCAGCAATAACACAGGCTGGGGLCTGCGCTTCCCAAGCAAGATGTTTG
GCGGGGCCAAGAAGCGCTCCGACCAACACCCAGTGCGLGTGCGLGEGCA
CTACCGCGCGCOCTGGEGLGCGCACAAACGCGGCCGCACTGGGCGCACC
ACCGTCGATGACGCCATCGACGCGETGGTGGAGGAGGCGCGTAACTACA
CGCCCACGUCGCCACCAGTGTCCACAGTGGACGCGGCCATTCAGACCGTG
GTGCGCGGAGCCCGGCGELTATGUTAAAATCAAGAGACGGCGGAGGLGOG
TAGCACGTCGCCACCGCCECCGACCCGGCACTGCCGCCCAACGCGLGEL
GGCGGCCCTGCTTAACCGCGCACGTCGCACCGGCCGACGGGCGGCCATE
CGGGCCGLTCGAAGGCTGECCGCGGETATTGTCACTGTGCCCCCCAGGT
CCAGGCBACGAGCGGCCGCCGCAGCAGCCGCGGCCATTAGTGCTATGAC
TCAGGGTCGCAGGGGCAACGTGTATTGGGTGCGCGACTCGGETTAGCGGC
CTGCGCGTGCCOCGTCCGCACCCGCCOCCCGUGCAACTAGATTGCAAGAAA
AAACTACTTAGACTCGTACTGTTGTATGTATCCAGCGGCGGLCGGCGUGCAA
CGAAGCTATGTCCAAGCGCAAAATCAAAGAAGAGATGCTCCAGGTCATCGC
GCCGGAGATCTATGGCCCCCCGAAGAAGGAAGAGCAGGATTACAAGCCCC
GAAAGCTAAAGCGGGTCAAAAAGAAAAAGAAAGATGATGATGATGAACTTG
ACGACGAGGTGGAACTGCTGCACGCTACCGCGCCCAGGCGACGRGTACA
GTGGAAAGGTCGACGCGTAAAACGTGTTTTGCGACCCGGCACCACCGTAG
TCTTTACGCCCGGTGAGCGCTCCACCCGCACCTACAAGCGUGTGTATGAT
GAGGTGTACGGCGACGAGGACCTGLCTTGAGCAGGCCAACGAGCGCCTCG
GCCGAGTTTGCCTACGGAAMGCGGCATAAGGACATEGCTGGCGTTGCCGETG
CACGAGGGCAACCCAACACCTAGCCTAAAGCCOGTAACACTGCAGCAGET
CCTGCCCGCGCTTGCACCGTCCGAAGAAAAGCGCGGCCTAAAGCGCGAGT
CTGOTGACTTGGCACCCACCGTGCACGCTCGATGGTACCCAAGCGCLCAGCGA
CTCGCGAAGATGTCTTGGAAAAAATGACCGTGGAACCTGGGCTGGAGCCCGA
GCETCCGCGTGLGBCCAATCAAGCAGGTGGBCGCCGGGACTGGGUGTECAG
ACCGTGGACGTTCAGATACCCACTACCAGTAGCACCAGTATTGCCACCGCC
ACAGAGGGCATGCAGACACAAACGTCCCCGGTTGCCTCAGCGGTGGEOGE
ATGCCGCGCTGCAGBCGGTCGCTGCGGCCGLETCCAAGACCTCTACGGA
CCTGCAAACGGACCCGTGGATETTTCGCGTTTCAGCCCCCCBGLGCCLEO
GCGGTTCCAGGAAGTACGGCGCCGCCAGCGCGCTACTGCCCGAATATGC
CCTACATCCTTCCATTGCGCCTACCCCCGGCTATCGTGGCTACACCTACCG
CCCCAGAAGACGAGCAACTACCCCACGCCGAACCACCACTGGAACCCGOC
GCCGCCGTCEGLOGTOCGCCAGCCCETGCTGGCCOCGATTTCCGTGCGLAG
CGTGGCTCGCCAAGGAGGCAGGACCCTCETGCTGCCAACAGCGCGCTAC
CACCCCAGCATCGTTTAAAAGCCGGTCTTTGTGGTTCTTGCAGATATGGLO
CTCACCTGCCGCCTCOGTTTCCCGGTGUCGGGATTCCGAGGAAGAATGCA
CCGTAGGAGGGGCATGGCCGGLCOACGGUCTGACGGGCEEUATGCEGTCET
CCGCACCACCGGCGGCGGCELECETCGCACCGTCGCATGLGCGGCGAET
ATCCTGCCOCCTCCTTATTCCACTGATCGCCGCGGLCCATTGGCGCCGTGCC
COCAATTGCATCCGTGGCCTTGCAGGCGCAGAGACACTCGATTAAAAACAAG
TTGCATGTGGAAAAATCAAAATAAAAAGTCTGGACTCTCACGCTCGCTTGGT
CCTGTAACTATTTTGTAGAATGGAAGACATCAACTTTGCGTCTCTGGCCCLE
CGACACGGCTCGCGOCCGTTCATGGGAAACTGGCAAGATATCGGCACCAG
CAATATGAGCGGTGGCGCOTTCAGCTGGGGCTCGCTGTGGAGCGGCLATTA
AAAATTTCGGTTCCACCGTTAAGAACTATGGCAGCAAGGCCTGGAACAGCA
GCACAGGCCAGATGCTGAGGGATAAGTTGAAAGAGCAAAATTTCCAACAAA
AGGTGGTAGATGGCCTGGCCTCTGGCATTAGCGGEGTGGETGGACCTGGC
CAACCAGGCAGTGCAAAATAAGATTAACAGTAAGCTTGATCCCCGCCCTCC
COTAGAGGAGCCTCCACCGGCCGTGGAGACAGTGTCTCCAGAGGGGCGT
GGCGAAAAGUGTCCGBCGCOCCGACAGGGAAGAAACTCTGGTGACGCAAAT
AGACGAGCCTCCCTCGTACGAGGAGGCACTAAAGCAAGGCCTGCCCACCA
CCCGTCCCATCGCGCOCATGGCTACCGGAGTGUTGGGCCAGCACACACCC
GTAACGCTGGACCTGCCTCCCCOCCGCCGACACCCAGCAGAAACCTGTGCT
GCCAGGCCCGACCGCCGTTGTTGTAACCCGTCCTAGCCGCGCGTCCCTGC
GCCGCGCCGCCAGCGGTCCGCCATCGTTGCGGCCCOTAGCCAGTGGCAA
CTGGCAAAGCACACTGAACAGCATCGTGGGTCTGGGGGTGCAATCCCTGA
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AGCGCCGACGATGCTTCTGAATAGCTAACGTGTCCTATCTGTGTCATGTAT
GCGTCCATGTCGCCGCCAGAGGAGCTGCTGAGCCGCCECEOGCCCEOTT
TCCAAGATGGCTACCCCTTCGATGATGCCGCAGTGGTCTTACATGCACATC
TCGGGCCAGGACGCCTCGGAGTACCTGAGCCCCGGGLTGGTGCAGTTTG
CCOGCGCCACCGAGACGTACTTCAGCCTGAATAACAAGTTTAGAAACCCCA
CGGTGGCGBCCTACGCACGACGTGACCACAGACCGGTCCCAGCGTTTGACG
CTGCGGTTCATCCCTGTGGACCGTGAGGATACTGUGTACTCGTACAAGGC
GCGGTTCACCCTAGCTGTGGGTGATAACCGTGTGCTGGACATGGCTTCCA
CGTACTTTGACATCCGCGBCGTGCTGGACAGGGGCCCTACTTTTAAGCCCT
ACTCTGGCACTGCCTACAACGCCCTGGCTCCCAAGBGTGCCCCAAATCCTT
GCGAATGGGATGAAGCTGCTACTGCTCTTGAAATAAACCTAGAAGAAGAGS
ACGATGACAACGAAGACGAAGTAGACGAGCAAGCTGAGCAGCAAAAAACT
CACGTATTTGGGCAGGCGCCTTATTCTGGTATAAATATTACAAAGGAGGGT
ATTCAAATAGGTGTCGAAGGTCAAACACCTAAATATGCCGATAAAACATTTC
AACCTGAACCTCAAATAGGAGAATCTCAGTGGTACGAAACTGAAATTAATCA
TGCAGCTGGGAGAGTCCTTAAAAAGACTACCCCAATGAAACCATGTTACGG
TTCATATGCAAAACCCACAAATGAAAATGGAGGGCAAGGCATTCTTGTAAA
GCAACAAAATGGAAAGCTAGAAAGTCAAGTGGAAATGCAATTTTTCTCAACT
ACTGAGGCGACCGCAGGCAATGGTGATAACTTGACTCCTAAAGTGGTATTG
TACAGTGAAGATGTAGATATAGAAACCCCAGACACTCATATTTCTTACATGC
CCACTATTAAGGAAGGTAACTCACGAGAACTAATGGGCCAACAATCTATGC
CCAACAGGCCTAATTACATTGCTTTTAGGGACAATTTTATTGGTCTAATGTAT
TACAACAGCACGGGTAATATGGGTGTTCTGGCGGGCCAAGCATCGCAGTT
CAATGCTGTTGTAGATTTGCAAGACAGAAACACAGAGCTTTCATACCAGCTT
TTGCTTGATTCCATTGETCGATAGAACCAGGTACTTTTCTATGTGGAATCAGS
CTCTTGACAGCTATCGATCCAGATGTTAGAATTATTGAAAATCATGGAACTGA
AGATGAACTTCCAAATTACTGCTTTCCACTGGGAGGTGTGATTAATACAGAG
ACTCTTACCAAGGTAAAACCTAAAACAGGTCACGGAAAATGGATGGGAAAAA
CATGCTACAGAATTTTCAGATAAAAATGAAATAAGAGTTGGAAATAATTTTG
CCATGGAAATCAATCTAAATGCCAACCTGTGCAGAAATTTCCTGTACTCCAA
CATAGCGCTGTATTTGCCCGACAAGCTAAAGTACAGTCCTTCCAACGTAAA
AATTTCTGATAACCCAAACACCTACCGACTACATGAACAAGCGAGTGGETGGO
TCCCGGGTTAGTGGACTGCTACATTAACCTTGGAGCACGCTGGTCCCTTGA
CTATATGGACAACGTCAACCCATTTAACCACCACCGCAATGCTGECCTGCG
CTACCGCTCAATGTTGCTGGGCAATGGTCGCTATGTGCCCTTCCACATCCA
GGTGCCTCAGAAGTTCTTTGCCATTAAAAACCTCCTTICTCCTGCCGGGCTC
ATACACCTACGAGTGGAACTTCAGGAAGGATGTTAACATGGTTCTGCAGAG
CTCCCTAGGAAATGACCTAAGGGTTGACGGAGCCAGCATTAAGTTTGATAG
CATTTGCCTTTACGCCACCTTCTTCCCCATGGOCCCACAACACCGCCTCCAD
CCTTGAGGCCATGCTTAGAAACGCACACCAACGACCAGTCCTTTAACGACTA
TCTCTCOGCCGCOAACATGCTCTACCCTATACCCGCCAACGCTACCAACGT
GCCCATATCCATCCCCTCOCGCAACTGGGCGGCTITCCEUGGCTEGGOCT
TCACGCGCCTTAAGACTAAGGAAACCCCATCACTGGGCTCGGGCTACGAC
CCTTATTACACCTACTCTGGCTCTATACCCTACCTAGATGGAACCTTTTACT
TCAACCACACCTTTAAGAAGGTGGCCATTACCTTTGACTCTTCTGTCAGCTG
GCCTGGCAATGACCGUCTGCTTACCCCCAACGAGTTTGAAATTAAGCGCTC
AGTTGACGGGGAGGGTTACAACGTTGCCCAGTGTAACATGACCAAAGACT
GGTTCCTGGTACAAATGCTAGCTAACTACAACATTGGCTACCAGGGCTTCT
ATATCCCAGAGAGCTACAAGGACCGCATGTACTCCTTICTTTAGAAACTTCCA
GCCCATGAGCCGTCAGGTGGTGGATGATACTAAATACAAGGACTACCAACA
GGTGGGCATCCTACACCAACACAACAACTCTGGATTITGTTGGCTACCTTGC
CCCCACCATGCGCGAAGGACAGGCCTACCCTGCTAACTTCCCCTATCCGC
TTATAGGCAAGACCGCAGTTGACAGCATTACCCAGAAAAAGTTTCTTTGCG
ATCGCACCCTTTGGCGCATCCCATTCTCCAGTAACTTITATGTCCATGGGCEG
CACTCACAGACCTGGGCCAAAACCTICTCTACGCCAACTCCGCCCACGOG
CTAGACATGACTTTTGAGGTGGATCCCATGGACGAGCCCACCCTTCTITAT
GTTTTGTTTIGAAGTCTTTGACGTGGTCCGTGTGCACCGGCCGCACCGOGE
CETCATCGAAACCGTGTACCTGCGCACGCCCTTICTCGGCCGGCAACGCCA
CAACATAAAGAAGCAAGCAACATCAACAACAGCTGCCGCCATGGGCTCCAG
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TGAGCAGGAACTGAAAGCCATTGTCAAAGATCTTGGTTGTGGGCCATATTT
TTTGGGCACCTATGACAAGCGOCTTTCCAGGCTTTGTTICTCCACACAAGCT
CGCCTGCGUCATAGTCAATACGGCCGGTCGCBAGACTGGGGGCGETACACT
GGATGGCCTTTGCCTGGAACCCGCACTCAAAAACATGCTACCTCTTTGAGC
CCTITGGCTTTTCTGACCAGCGACTCAAGCAGGTTTACCAGTTTGAGTACG
AGTCACTCCTGCGOCGTAGCGCCATTGCTTCTTCCCCCGACCGCTGTATAA
CGCTGGAAAAGTCCACCCAAAGCGTACAGGGGCUCAACTCGGCCGCCTGT
GGACTATTCTGCTGCATGTTTCTCCACGCCTTTGCCAACTGGCCCCAAACT
CCCATGGATCACAACCCCACCATGAACCTTATTACCGGGGTACCCAACTCC
ATGCTCAACAGTCCCCAGGTACAGCCCACCCTGCGTCGUAACCAGGAACA
GCTCTACAGCTICCTGGAGCGCCACTCGCOCTACTTCCGCAGCCACAGTG
CGCAGATTAGGAGCGCCACTTCTTTITGTCACTTGAAAAACATGTAAAAATA
ATGTACTAGAGACACTTTCAATAAAGGCAAATGCTTTTATTTGTACACTCTC
GGGTGATTATTTACCCCCACCCTTGCOGTCTGCGCCGTTTARAAAATCAAAG
GGGTTCTGCCGCGCATCGUCTATGCGCCACTGGCAGGGACACGTTGCGATA
CTGGTGTTTAGTGCTCCACTTAAACTCAGGCACAACCATCCGUGGCAGCTC
GGTGAAGTTTTCACTCCACAGGCTGCGCACCATCACCAACGCGTTTAGCAG
GTCGGGCGUCGATATCTTGAAGTCGCAGTTGGGGCCTCCGCCCTGCGCGO
GCGAGTTGCGATACACAGGGTTGCAGCACTGGAACACTATCAGCGCCGGG
TGGTGCACGCTGGCCAGCACGCTCTTGTCGGAGATCAGATCCGCGTCCAG
GTCCTCCGCGTTGCTCAGGGCGAACGGAGTCAACTTTGGTAGCTGCCTTC
CCAAAAAGGGLGCGTGCCCAGGCTTTGAGTTGCACTCGCACCGTAGTGGT
ATCAAAAGGTGACCGTGCCCGGTCTGGGCGTTAGGATACAGCGCCTGCAT
AAMAGCCTTCGATCTGCTTAAAAGCCACCTGAGCCTTTGCGCCTTCAGAGAA
CAACATGCCCCAAGACTTGCCGCGAAAACTGATTGGCCGGACAGGCCEOGT
CGTGCACGCAGCACCTTGCGTCGGTGTTGCAGATCTGCACCACATTTCGG
CCCCACCGGTTCTTCACGATCTTGGCCTTGCTAGACTGCTCCTTCAGCGLG
CGCTGCCCGTTTTCGCTCGTCACATCCATTTCAATCACGTEGCTCCTTATTTA
TCATAATGCTTCCGTGTAGACACTTAAGCTCGCCTTCGATCTCAGCGCAGC
GCTGCAGCCACAACGCGLAGCCCGTGGECTCGTCATGCTTGTAGGTCACC
TCTGCAAACGACTGCAGGTACGCCTGCAGGAATCGCCCCATCATCGTCACA
AAGCTCTTGTTGCTGETCGAAGGTCAGCTGCAACCCGCGGTGCTCCTCGTT
CAGCCAGGTCTTGCATACGGCCGUCAGAGCTTCCACTTGETCAGGCAGTA
GTTTGAAGTTCGCCTTTAGATCGTTATCCACGTGGTACTTGTCCATCAGCGC
CCGOGCAGCCTCCATCCCCTTCTCCCACGCAGACACGATCGGCACACTCA
GCGGGTTCATCACCGTAATTTCACTTTCCGCTTCGCTGGGCTCTTCCTCTTC
CTCTTGCGTCOCGCATACCACGCGCCACTGGGTCGTCTTCATTCAGCCGOC
GCACTGTGCGCTTACCTCCTTTGCCATGUTTGATTAGCACCGETGGGTTGO
TGAAACCCACCATTTGTAGCGCCACATCTTCTCTTTCTTCCTCEUTGTCCAC
CATTACCTCTGGTGATGGLCGGGCGUTCGGGCTTGGBAGAAGGGCEGLTTCT
TITTICTTCTTGGGCGCAATGGUCAAATCCGCCGCOCGAGGTCGATGGCCGE
CEECTGGGTGTGCGCGGCACCAGCGCGTCTTGTCGATGAGTCTTCCTCGTC
CTOCGGACTCCATACGOCGCCTCATCCGCTTTITITGGGGGCGCCCGGGGAG
GCGGUGGCGACGEGEACGGGGACGACACGTCCTCCATGGTTGGGGEAC
CTCGCGUCGCACCEGCETCCEGCGCTCGGGGGTEETTTCGLGUTGOTCCTC
TICCCGACTGGCCATTTCCTTCTCCTATAGGCAGAAAAAGATCATGGAGTC
AGTCGAGAAGAAGGACAGCCTAACCGCCCCCTCTGAGTTCGCCACCACCG
CCTCCACCGATGCCGCCAACGCGCCTACCACCTTCCCCGTCGAGGCACCC
CCGCTTGAGGAGGAGGAAGTGATTATCGAGCAGGACCCAGGTTTTGTAAG
CGAAGACGACGAGGACCGUTCAGTACCAACAGAGGATAAAAAGCAAGACC
AGGACAACGCAGAGGCAAACGAGGAACAAGTOGGGCGGGGGEACGAAAG
GCATGGCGACTACCTAGATGTGGGAGACGACGTGCTGTTGAAGCATCTGC
AGCGCCAGTGCGCCATTATCTGCGACGCGTTGCAAGAGCGCAGCGATGTG
CCCCTCGCCATAGCGGATGTCAGCCTTGCCTACGAACGCCACCTATTCTCA
CCGCGCGTACCCCCCAAACGCCAAGAAAACGGLCACATGCGAGCCCAACCC
GCGCCTCAACTTICTACCCCGTATTTGCCGTGCCAGAGGTGCTTGCCACCTA
TCACATCTTTTTCCAAAACTGCAAGATACCCCTATCCTGCCGTGCCAACCGC
AGCCGAGCGGACAAGCAGCTGGCCTTGCGGCAGGGCGCTGTCATACCTG
ATATCGCCTCGCTCAACGAAGTGCCAAAAATCTTTGAGGGTCTTGGACGCG
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ACGAGAAGCGCGCGGCAAACGCTCTGCAACAGGAAAACAGCGAAAATGAA
AGTCACTCTGGAGTGTTGGTGCAACTCGAGGGTGACAACGCGCGCOTAGC
CGTACTAAAACGCAGCATCGAGGTCACCCACTTTGCCTACCCGGCACTTAA
CCTACCCCCCAAGGTCATGAGCACAGTCATGAGTGAGCTGATCGTGCGCC
GTGCGCAGCCCCTGGAGAGGGATGCAAATTTGCAAGAACAAACAGAGGAG
GGCCTACCCGCAGTTGGCGACGAGCAGCTAGCGUGCTGGLTTCAAACGO
GCGAGCCTGCCGACTTGGAGGAGCGACGCAAACTAATGATGGCCGCAGTG
CTCGTTACCGTGGAGCTTGAGTGCATGCAGCGGTTICTTTGCTGACCCGGA
GATGCAGCGCAAGCTAGAGGAAACATTGCACTACACCTTTCGACAGGGCTA
CGTACGCCAGGUCTGCAAGATCTCCAACGTGGAGCTCTGCAACCTGGTCT
CCTACCTTGGAATTTTGCACGAAAACCGCCTTGGGCAAAACGTGCTTCATT
CCACGCTCAAGGGCGAGGCGCGCOGLCGACTACGTCCGCGACTGCGTTTA
CTITATTTCTATGCTACACCTGGCAGACGGCCATGGGCGTTTGGCAGCAGTS
CTTGGAGGAGTGCAACCTCAAGGAGCTGCAGAAACTGCTAAAGCAAAACTT
GAAGGACCTATGGACGGCCTTCAACGAGCGCTCCGTGGUCCGCGCACCTG
GCGGACATCATTTTCCCCGAACGCCTGCTTAAAACCCTGCAACAGGGTCTG
CCAGACTTCACCAGTCAAAGCATGTTGCAGAACTTTAGGAACTTTATCCTAG
AGCGCTCAGGAATCTTGCCCGUCCACCTGCTGTGCACTTCCTAGCGACTTTG
TGCCCATTAAGTACCGCGAATGCCCTCCGCCGCTTTGGGGCCACTGCTAC
CTTCTGCAGCTAGCCAACTACCTTGCCTACCACTCTGACATAATGGAAGAC
GTGAGCGGTGACGGTCTACTGGAGTGTCACTGTCGUCTGCAACCTATGCAC
CCCGCACCGCTCCCTGGTTTGCAATTCGCAGCTGCTTAACGAAAGTCAAAT
TATCGGTACCTTTGAGCTGCAGGGTCCCTCGUCTGACGAAAAGTCCGCGG
CTCCGGGGTTCGAAACTCACTCCGGGGCTGTGGACGTCGECTTACCTTICGS
AAATTTCGTACCTGAGCGACTACCACGCCCACGAGATTAGGTTCTACGAAGAC
CAATCCCGCOCGCCAAATGCGGAGCTTACCGCLCTGCGTCATTACCCAGGG
CCACATTCTTGGCCAATTGCAAGCCATCAACAAAGCCCGCCAAGAGTTTCT
GCTACGAAAGGGACGGGGGGTTTACTTGGACCCCCAGTCCGGCGAGGAG
CTCAACCCAATCCCCOCCGCCGCCGCAGCCCTATCAGCAGCAGCCGCGGG
CCCTTGCTTCCCAGGATGGCACCCAAAAAGAAGCTGCAGCTGCCGCCGCC
ACCCACGCACGAGCAGGAATACTGGGACAGTCAGGCAGAGGAGETTTTGE
ACGAGCAGGAGGCAGGACATGATGGAAGACTGGBGAGAGCCTAGACGAGGA
AGCTTCCCGAGGTCGAAGAGGTGTCAGACGAAACACCGTCACCCTCGGTCG
CATTCCCCTCGCCGGLCGLCOCCAGAAATCCGGCAACCGGTTCCAGCATGGCT
ACAACCTOCGCTCCTCAGGCGLCGUCGGCACTGCCLCETTCGCCGACTCAA
CCGTAGATGGGACACCACTGGAACCAGGGUCGGTAAGTCCAAGCAGCCGC
CGCCGTTAGCCCAAGAGCAACAACAGCGCCAAGGCTACCGCTCATGGCGC
GCGGCACAAGAACGCCATAGTTGCTTGCTTGCAAGACTGTGGGGEGUAACAT
CTCCTTCGCCCGOCGCTTTCTTCTCTACCATCACGGCGTGGCCTTCCCOCG
TAACATCCTGCATTACTACCGTCATCTCTACAGCCCATACTGCACCGGLGE
CAGCGGCAGCGGCAGCAACAGCAGUGGCCACACAGAAGCAAAGGCGALC
CGATAGCAAGACTCTGACAAAGCUCAAGAAATCCACAGCGGLCGGCAGCAG
CAGGAGGAGGAGCGCTCCGTCTGECGCCCAACGAACCCETATCGACCCG
COGAGCTTAGAAACAGGATTTTTCCCACTCTGTATGCTATATTTCAACAGAGD
AGGGGCCAAGAACAAGAGCTGAAAATAAAAAACAGGTCTCTGCGATCCCTC
ACCCGCAGCTGCCTGTATCACAAAAGCGAAGATCAGCTTCGGCGCACGCT
GGAAGACGCGGAGGCTCTCTTCAGTAAATACTGCGCGCTGACTCTTAAGGA
CTAGTTTCGCGCCCTTTCTCAAATTTAAGCGCGAAAACTACGTCATCTCCAG
CGGCCACACCCGGCGLCAGCACCTGTCGTCAGCGCCATTATGAGCAAGGA
AATTCCCACGCCCTACATGTGGAGTTACCAGCCACAAATGGGACTTGCGGC
TGGAGCTGCCCAAGACTACTCAACCCGAATAAACTACATGAGCGCGGGAC
CCCACATGATATCCCGGGTCAACGGAATCCGCGCCCACCGAAACCGAATT
CTCTTGGAACAGGCGGCTATTACCACCACACCTCGTAATAACCTTAATCCC
CGTAGTTGGCCCGCTGCCOCTGETGTACCAGGAAAGTCCCGCTCCCACCAC
TGTGGTACTTCCCAGAGACGUCCAGGCCGAAGTTCAGATGACTAACTCAG
GGGCGCAGCTTGCGGGCGGCTTTCGTCACAGGGTGCGGTCGCCCGGGCA
GGGTATAACTCACCTGACAATCAGAGGGCGAGGTATTCAGCTCAACGACGA
GTCGGTGAGCTCCTCGCTTGGTCTCCGTCCGGACGGGACATTTCAGATCG
GCGGCGCCGGCCGCTCTTCATTCACGCCTCGTCAGGCAATCCTAACTCTG
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CAGACCTCGTCCTCTGAGCOGCGCTCTGGAGGCATTGGAACTCTGCAATTT
ATTGAGCAGTTTGTGCCATCGGTCTACTTTAACCCCTTCTCGGGACCTCCO
GGCCACTATCCGGATCAATTTATTCCTAACTTTGACGCGGTAAAGGACTCG
GCGGATGGCTACGACTGAATGTTAAGTGGAGAGGCAGAGCAACTGCGCCT
GAAACACCTGGTCCACTGTCGCOGCCACAAGTGCTTTGCCCGCGACTCCG
GTGAGTTTTGCTACTTTGAATTGCCCGAGGATCATATCGAGGGCCCGGCGC
ACGGLGTCCGGCTTACCGCCCAGGGAGAGCTTGCCCGTAGCCTGATTCGG
GAGTTTACCCAGCGCCCCCTGCTAGTTGAGCGGGACAGGGGACCCTGTGT
TCTCACTGTGATTTGCAACTGTCCTAACCCTGGATTACATCAAGATCTTTGT
TGCCATCTCTGTGCTGAGTATAATAAATACAGAAATTAAAATATACTGEGGC
TCCTATCGCCATCCTGTAAACGCCACCGTCTTCACCCGCCCAAGCAAACCA
AGGCGAACCTTACCTGGTACTTTTAACATCTCTCCCTCTGTGATT TACAACA
GTTTCAACCCAGACGGAGTGAGTCTACGAGAGAACCTCTCCGAGCTCAGCT
ACTCCATCAGAAAAAACACCACCCTCCTTACCTGCCGGGAACGTACGACCT
AGGGATAACAGGGTAATAAGCAATTGACTCTATGTGGGATATGCTCCAGCG
CTACAACCTTGAAGTCAGGCTTCCTGGATGTCAGCATCTGACTTTGGCCAG
CACCTGTCCCGCOGGATTTGTTCCAGTCCAACTACAGCGACCCACCCTAACA
GAGATGACCAACACAACCAACGCGGCCGUCCGCTACCGGACTTACATCTAC
CACAAATACACCCCAAGTTTCTGCCTTTGTCAATAACTGGGATAACTTGGEGEC
ATGTGGTGGTTCTCCATAGCGCTTATGTTTGTATGCCTTATTATTATGTGGC
TCATCTGCTGCCTAAAGCGCAAACGCGCCCGACCACCCATCTATAGTCCCA
TCATTGTGCTACACCCAAACAATGATGGAATCCATAGATTGGACGGACTGA
AACACATGTTCTTTTCTCTTACAGTATGATTAAATGAGACATGATTCCTCGAG
TTTYTATATTACTGACCCTTGTTGCGCTTTTTTGTGCGTGCTCCACATTGGCT
CCGETTTCTCACATCGAAGTAGACTGCATTCCAGCCTTCACAGTCTATTTGC
TITACGGATTTGTCACCCTCACGCTCATCTGCAGCCTCATCACTETGGETCAT
CGCCTTTATCCAGTGCATTGACTGGETCTGTGTGCGCTTTGCATATCTCAG
ACACCATCCCCAGTACAGGGACAGGACTATAGCTCGAGCTTCTTAGAATTCT
TTAATTATGAAATTTACTGTGACTTTTCTGCTCGATTATTTGCACCCTATCTGC
CTTTTGTTCCCCGACCTCCAAGCCTCAAAGACATATATCATGCAGATTCACT
CGTATATGGAATATTCCAAGTTGCTACAATGAAAAAAGCGATCTTTCCGAAG
CCTGGTTATATGCAATCATCTCTGTTATGGTGTTCTGCAGTACCATCTTAGC
CCTAGCTATATATCCCTACCTTGACATTGGUCTGGAAACGAATAGATGCCATG
AACCACCCAACTTTCCCCGCGCLCCBCTATGCTTCCACTGCAACAAGTTGTT
CCOGGCGGCTTTGTCOCCAGCCAATCAGCCTCGLCCOCCACTTOCTCCCACCCO
CACTGAAATCAGCTACTTTAATCTAACAGGAGGAGATCGACTGACACCCTAG
ATCTAGAAATGGACGGAATTATTACAGAGCAGCGCCTGCTAGAAAGACGCA
GGGCAGCGGLUGAGCAACAGCGCATGAATCAAGAGTTCCAAGACATGGTT
AACTTGCACCAGTGCAAAAGGGGTATCTTTTGTCTGETAAAGCAGGCCAAA
CTCACCTACGACAGTAATACCACCGGACACCECCTTAGCTACAAGTTGCCA
ACCAAGOGTCAGAAATTGGTGGTCATCGGTGGGAGAAAAGCCCATTACCATA
ACTCAGCACTCGGTAGAAACCGAAGGCTGCATTCACTCACCTTGTCAAGGA
CCTGAGGATOCTCTCGCACCCTTATTAAGACCCTGTGUCGGTCTCAAAGATCTT
ATTCCCTTTAACTAATAAAALAAAAATAATAAAGCATCACTTACTTAAAATCAG
TTAGCAAATTTCTGTCCAGTTTATTICAGCAGCACCTCCTTGCCCTCCTCCCA
GCTCTGGTATTGCAGCTTCCTCCTGGUTGCAAACTTTCTCCACAATCTAAAT
GGAATGTCAGTTTCCTCCTGTTICCTGTCCATCCGCACCCACTATCTTCATGT
TGTTGCAGATGAAGCGCGCAAGACCGTCTGAAGATACCTTCAACCCCGTGT
ATCCATATGACACGGAAACCGGTCCTCCAACTGTGCCTTTTCTTACTCCTCC
CTTTGTATCCCCCAATGGGTTTCAAGAGAGTCCCCCTEGGGTACTCTCTTT
GCGCCTATCCGAACCTCTAGTTACCTCCAATGGCATGCTTGCGCTCAAAAT
GGGCAACGBCCTCTCTCTGGACGAGGCCGGCAACCTTACCTCCCAAAATG
TAACCACTGTGAGCCCACCTCTCAAAAAAACCAAGTCAAACATAAACCTGG
AAATATCTGCACCCCTCACAGTTACCTCAGAAGCCCTAACTGTGGCTGCCG
CCGCACCTCTAATGGTCGCGGGCAACACACTCACCATGCAATCACAGGCC
CCGCTAACCGTGCACGACTCCAAACTTAGCATTIGCCACCCAAGGACCCCTC
ACAGTGTCAGAAGGAAAGCTAGCCUTGCAAACATCAGGCCCCCTCACCAC
CACCGATAGCAGTACCCTTACTATCACTGCCTCACCCCCTCTAACTACTGC
CACTGGTAGCTTGGGCATTGACTTGAAAGAGCCCATTTATACACAAAATGG
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AAAACTAGCACTAAAGTACGGGGCTCCTTTGCATCTAACAGACGACCTAAA
CACTTTGACCGTAGCAACTGGTCCAGGTGTGACTATTAATAATACTTCCTTG
CAAACTAAAGTTACTGGAGCCTTGGGTTTTGATTCACAAGGCAATATGCAAC
TTAATGTAGCAGGAGGACTAAGGATTGATTCTCAAAACAGACGCCTTATACT
TGATGTTAGTTATCCGTTTGATGCTCAAAACCAACTAAATCTAAGACTAGGA
CAGGGCCCTCTTTTTATAAACTCAGCCCACAACTTGGATATTAACTACAACA
AAGGCCTTTACTTIGTTTACAGCTTCAAACAATTCCAAAAAGCTTGAGGTTAA
CCTAAGCACTGCCAAGGGGTTGATGTTTGACGCTACAGCCATAGCCATTAA
TGCAGGAGATGGGCTTGAATTTGGTTCACCTAATGCACCAAACACAAATCC
CCTCAAAACAAAAATTGGCCATGBCCTAGAATTTGATTCAAACAAGGCTATG
GTTCCTAAACTAGGAACTGGCCTTAGTTTTGACAGCACAGGTGCCATTACA
GTAGGAAACAAAAATAATGATAAGCTAACCCTATGGACAGGTCCAAAACCA
GAAGCCAACTGCATAATTGAATACGGGAAACAAAACCCAGATAGCAAACTA
ACTTTAATCCTTGTAAAAAATGGAGGAATTGTTAATGGATATGTAACGCTAAT
GGGAGCCTCAGACTACGTTAACACCTTATTTAAAAACAAAAATGTCTCCATT
AATGTAGAACTATACTTTGATGCCACTGGTCATATATTACCAGACTCATCTT
CTCTTAAAACAGATCTAGAACTAAAATACAAGCAAACCGCTGACTTTAGTGC
AAGAGGTTTTATGCCAAGTACTACAGCGTATCCATTTGTCCTTCCTAATGCG
GGAACACATAATGAAAATTATATTTTTGGTCAATGCTACTACAAAGCAAGCG
ATGGTGCCCTTTTTCCGTTGGAAGTTACTGTTATGCTTAATAAACGCCTGCC
AGATAGTCGCACATCCTATGTTATGACTTTTTTATGGTCCTTGAATGCTGGT
CTAGCTCCAGAAACTACTCAGGCAACCCTCATAACCTCCCCATTTACCTTTT
CCTATATTAGAGAAGATCGACTAATAAACTCTAAAGAATCGTTTGTGTTATGTT
TCAACGTGTTTATTTTTCAATTGCAGAAAATTTCAAGTCATTTTTCATTCAGT
AGTATAGCCCCACCACCACATAGCTTATACAGATCACCGTACCTTAATCAAA
CTCACAGAACCCTAGTATTCAACCTGCCACCTCCCTCOCCAACACACAGAGT
ACACAGTCCTTTCTCCCCGGCTGGCCTTAAMAAGCATCATATCATGGGTAA
CAGACATATTCTTAGGTCGTTATATTCCACACGGETTTCCTGTCGAGCCAAACG
CTCATCAGTGATATTAATAAACTCCCCGGECAGCTCACTTAAGTTCATGTCG
CTETCCAGCTGCTGAGCCACAGGCTECTETCCAACTTGCGGTTGCTTAACG
CGCEGUGAAGGAGAAGTCCACGCCTACATGEGGCGTAGAGTCATAATCGETG
CATCAGGATAGGCCGETGGETGCTGCAGCAGCGCGCGAATAAACTECTGCC
GCCGCCGCTCCGTCCTGCAGGAATACAACATGGCAGTGGTCTCCTCAGCG
ATGATTCGCACCGCCCGCAGCATAAGGCGCCTTGTCCTCCGGGCACAGCA
CCGCACCCTGATCTCACTTAAATCAGCACAGTAACTGCAGCACAGCACCAC
AATATTCTTCAAAATCOCCACAGTGCAAGGCGCTGTATCCAAAGTTCATGGC
CGGGACCACAGAACCCACGTGGOCATCATACCACAAGCGCAGGTAGATTA
AGTGGUGACCCCTCATAAACACGCTGGACATAAACATTACCTCTTTITGGCA
TGTTGTAATTCACCACCTCCCGGTACCATATAAACCTCTGATTAAACATGGC
GCCATCCACCACCATCCTAAACCAGCTGGCCAAMACCTGCCCGCCGGCTA
TACACTGCAGGGAACCGGCACTGGAACAATGACAGTGGAGAGCCCAGGAC
TCGTAACCATGGATCATCATGUTCGTCATGATATCAATGTTGGCACAACACA
GGCACACGTGCATACACTTCCTCAGCATTACAAGCTCCTCCCOUGTTAGAA
CCATATCCCAGGGAACAACCCATTCCTGAATCAGCGTAAATCCCACACTGL
AGGGAAGACCTCGCACGTAACTCACGTTGTGCATTCTCAAAGTGTTACATT
COGGCAGCAGCGGATGATCCTCCAGTATGGTAGCGCGGGTTTCTGTCTCA
AAAGGAGGTAGACGATCCCTACTGTACGGAGTGCGCCGAGACAACCGAGA
TCGTGTTGGTCGTAGTGTCATGCCAAATGGAACGCCGGACGTAGTCATATT
TCOCTGAAGCAAAACCAGGTGUGGGUGTGACAAACAGATCTGCGTCTCCGG
TCTCGOCGCTTAGATCGCTCTGTGTAGTAGTTGTAGTATATCCACTCTCTCA
AAGCATCCAGGCGCCCCCTGGCTTCGRGETTCTATGTAAACTCCTTCATGCG
CCGCTGCCCTGATAACATCCACCACCGCAGAATAAGCCACACCCAGCCAA
CCTACACATTCGTTCTGCGAGTCACACACGGGAGGAGCGGGAAGAGLTGE
AAGAACCATGTTTTTTTTTTTATTCCAAAAGATTATCCAAAACCTCAAAATGA
AGATCTATTAAGTGAACGCGCTCCCOTCCGETGGCGTGGTCAAACTCTACA
GCCAAAGAACAGATAATGGCATTTGTAAGATGTTGCACAATGGCTTCCAAAA
GGCAAACGGCCCTCACGTCCAAGTGGACGTAAAGGCTAAACCCTTCAGGG
TGAATCTCCTCTATAAACATTCCAGCACCTTCAACCATGCCCAAATAATTCT
CATCTCGCCACCTTCTCAATATATCTCTAAGCAAATCCCGAATATTAAGTCC
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GGCCATTCTAAAAATCTGCTCCAGAGCGCCCTCCACCTTCAGCCTCAAGCA
GCGAATCATCATTGCAAAAATTCAGGTTCCTCACAGACCTGTATAAGATTCA
AAAGCGGAACATTAACAAAAATACCGCGATCOCGTAGGTCCCTTCGLAGGE
CCAGCTGAACATAATCGTGCAGGTCTGCACGGACCAGCGCGGCCACTTCC
CCGCCAGGAACCTTGACAAAAGAACCCACACTGATTATGACACGCATACTC
GGAGCTATGCTAACCAGCGTAGCCCCGATGTAAGCTITGTTGCATGGGECG
GCGATATAAAATGCAAGGTGCTGCTCAAAAAATCAGGCAAAGCCTCGCGCA
AAAAAGAAAGCACATCGTAGTCATGCTCATGCAGATAAAGGCAGGTAAGCT
CCGGAACCACCACAGAAAAAGACACCATTTTTCTCTCAAACATGTCTGOGS
GTTTCTGCATAAACACAAAATAAAATAACAAAAAAACATTTAAACATTAGAAG
CCTGTCTTACAACAGGAAAAACAACCCTTATAAGCATAAGACGGACTACGS
CCATGCCGGCGTGACCGTAAARAAAACTGGTCACCCTGATTAAAAAGCACCA
CCGACAGCTCCTCGGTCATGTCCGGAGTCATAATGTAAGACTCGGTAAACA
CATCAGGTTGATTCATCGGTCAGTGCTAAAAAGUGACCGAAATAGCCCGGE
GGAATACATACCCGCAGGCGTAGAGACAACATTACAGCCCCCATAGGAGG
TATAACAAAATTAATAGGAGAGAAAAACACATAAACACCTGAAAAACCCTCC
TGCCTAGGCAAAATAGCACCCTCCCGCTCCAGAACAACATACAGCGCTTCA
CAGCGGCAGCCTAACAGTCAGCCTTACCAGTAAAAAAGAAAACCTATTAAA
AAAACACCACTCGACACGGCACCAGCTCAATCAGTCACAGTGTAAAAAMAGG
GCCAAGTGCAGAGCGAGTATATATAGGACTAAAAAATGACGTAACGGTTAA
AGTCCACAAAAAACACCCAGAAAACCGCACGCGAACCTACGCCCAGAAAC
GAAAGCCAAAAAACCCACAACTTCCTCAAATCGTCACTTCCGTTTTCCCACG
TTACGTAACTTCCCATTTTAAGAAAACTACAATTCCCAACACATACAAGTTAC
TCCGOCCTAAAACCTACGTCACCCGCCCCETTCCCACGCCCCGUGUCACG
TCACAAACTCCACCCCCTCATTATCATATTCGGCTTCAATCCAAAATAAGGTA
TATTATTCATGATGTTAAT

MTRAMDWIWRILFLVGAATGAHSEVOLVQSGTEVKKPGASVRVSCKSEGYTF
TSYYIHWVRQAPGQGLEWMAHNPGNGDTNYAGQRFQGRVTMTRDTSTSTVYM
ELRSLRSDDTAVYFCAREIASYSGEYYDYWGQGTLVTVISSGGGGSGEGEGESEG

HER2(AZ)- GOGSOAVWLQEPSLSYSPGGTVTLTCOLSSGSYSTGHYASWYQQTPGQAPR
56 CD28TM.ICD- | TLEYNTNTRSSGVPDRFSGSIVGNKAAL TITGAQADDESDYYCVLYVGDGIWVE
CD37Z CAR GGG TKLTVLEPKSCDK THTCPTREVWVLVVVGGVLACY SLLVTVAFIFWVRSKR
SRLLHEDYMNMTPRRPGPTRKHYGPYAPPROFAAYRSRVKFSRSADAPAYQ
QGANGLYNELNLGRREEYDVLDKRRGRDPEMGGKPOQRRKNPQEGLYNELQK
DKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTY DALHMQALPPR
57 ggﬁ(‘%} LC-  GLSSGSVSTGHYAS
HERS(AS) LC-
58 hene NTNTRSS
HER2(AZ) LC-
59 HER? VLYVGDGIVW
HERD(AS) HE
60 NS SYYIHWVRQA
HERD(AS) HE- )
81 nene INPGNGDTNYAQRFQG
82 gg;ﬁ(ﬁw} HC- | piasysesyyDy
OAVVLGEPSLSVSPGATVILTCOLOSGEVETGHYASWY GO TPGGAPRTLEYN
83 HER2(A3) VL | TNTRSSCVPDRFSGSIVGNKAAL TITGAGADDESDYYCVL YVGDGIWFGGGET
KLTVL
EVOLVOSGTEVKKPGASYRVECKSSBYTFT SYYIHWROAP GUGLEWMALINE
64 HER2(A3) VH | GNGDTNYAQRFQGRVTMTRDTSTSTVYMELRSLRSDDTAVYFCAREIASYSG

SYYEYWGQGTLVTVSES
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The disclosure includes the combination of the aspects and preferrad features described except
where such a combination is clearly impermissible or expressly avoided.

The section headings used herein are for organizational purposes only and are notto be
construed as limiting the subject matier described.

Aspects and embodiments of the present disclosure will now be illustrated, by way of exampie,
with reference to the accompanying figures. Further aspects and emboediments will be apparent o

those skilled in the art. All documents mentioned in this text are incorporated herein by reference.

Throughout this specification, including the claims which foliow, unless the context requires
otherwise, the word “comprise,” and variations such as “comprises” and “comprising,” will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but not

the exclusion of any other integer or step or group of integers or steps.

it must be noted that, as used in the specification and the appended claims, the singuiar forms “a,”
“an,” and "the” include plural referents unless the context clearly dictates otherwise. Ranges may
be expressed herein as from “aboul” one particular value, and/or to “about” another particular
value, When such a range is expressed, another embodiment includes from the one particular
value and/or to the other particular value. Similarly, when vailues are expressed as approximations,
by the use of the aniecadent "about,” it will be understood that the particular value forms another
embodiment.

Where a nucleic acid sequence in disclosed the reverse compiement thereof is also expressly
contamplated.

Brief Description of the Figures

Embodimentis and studies ilfustrating the principles of the disclosure will now be discussed with
reference to the accompanying figures.

Figures 14 and 1B. Figure 1A shows schematic representations of examples of HER2-specific
CAR constructs. Figure 1B shows a schematic of an example of a protocol for transducing T cells

to produce HERZ-specific CAR-T.

Figure 2. Graphs showing expression of the HER2-CARs, CCR7, CD45RO and PD-1 on T cells
fransduced with the indicated HERZ-CAR consiructs, as determined by flow cyiometry.
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Figure 3. Graphs showing exprassion of HERZ-CAR, CCRY, CD45RQO, PD-1, LAG-3 and TIM-3 on
CD4 and CDB T cells following transduction with anti-HERZ2 clone E4 CAR construct, as

determined by flow cylometry.

Figures 4A and 4B. Figure 4A is a bar chart showing in vitro cell killing of MDA celis (which do not
express HERZ at the cell surface; negative conirol), MDA-HERZ cells {(which express HERZ2 at the
cell surface; positive control}, FaDu and SCC47 cells by anti-HER2 clone C5, E4 and F1 CAR-T
celis (or non-transduced (NT) cells), as determined by ¥'Cr release assay. Figure 4B shows graphs
indicating expression of HERZ2 on MDA-HERZ2 celis, FaDu and SCC47 celis but not on MDA celis,
as determined by flow cytometry.

Figure 5. Bar chart showing in vifro cell killing of FaDu and SCC47 celis genetically madified to
express firefly luciferase (ffLuc) by anti-HERZ2 clone C5, E4 and F1 CAR-T cells {(or non-
transduced (NT) cells), as determined by fflLuc activity assay. Data are presenied as mean £ SD
(n=4). *F < 0.001.

Figure &. Figure 6 shows a schematic representation of the sequences of an example of an
ICOSTAT oncolytic adenovirus construct.

Figures 7A o 7F. Graphs showing the ability of ICOSTAT oncolytic adenovirus 1o kill A549 celis
(Figures 7A and 7F), FaDu celis (Figure 7B), SCC47 celis (Figure 7C), WI-38 cells (Figure 73} and
ARPE-18 cells (Figure 7E) following infection with the indicated concentration of viral parlicles
{(\'p), as determined by MTS viability assay. Helper-dependent adenovirus (HDAJ) is included as a
control condition.

Figures 8A and 8B. Bar charts showing ability of ICOSTAT oncolytic adenovirus to replicate and
act as helper for replication of helper-dependent adenovirus (HDAd), as determined by copy
number analysis by quantitative real-time PCR. The virus designated “Onc5/3AdicoSTAT is
ICOSTAT. “+HD” indicates co-infection of ICOSTAT with HDAd.

Figures 94 and 9B. Graphs showing the replication of ICOSTAT oncolytic adenovirus in FaDu
cells (Figure 9A) and SCC47 cells (Figure 9B), in the presence or absence of 10 ng/mi IFNy in the

cell culture media.
Figures 104 to 10D, Figure 10A is a schematic representation of the HDAJIL-72_TK_PDL1
construct. Figure 10B is a bar chart showing production of IL-12p70 by celis transfecied with the

indicated helper-dependent adenovirus (HDAdJ) constructs. Figure 10C is a photograph of a
wastern blot showing production of anti-PD-L1 minibody by cells transfected with the HDAd
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constructs. Figure 10D is a photograph of a wells demonstrating HSV thymidine kinase production
by cells transfected with the HDAd constructs.

Figure 11. Graph showing ELISA analsyis of PD-L1 minibody avidity to recombinant human PD-

L1, using serially diluted cell culture media of A548 cells which had been transfected with plasmid
encading GFP {(pGFP; negative control}, plasmid encoding the anti-PD-L1 minibody described in

Tanoue ef al. supra, {(pPDL1 mini Tanoue) or plasmid encoding the anti-PDB-L1 minibody encoded
by HDAdIL-72_TK _PD-L1 (pPDL1T mini). Serially diluted anti-human PD-L1 antibody was used as
a positive control (PDLA 1gG).

Figures 12A and 12B. Schemalic representations of the sequences of (Figure 12A) an example
of an Onc5/2E1A24 oncoiytic adenovirus construct, and {(Figure 12B) a plasmid encoding an
Oncs/2E1424 oncolytic adenovirus construct.

Figures 13A o 13D. Graphs showing the ability of OncB/3Ad2E1A oncolvtic adenovirus to kill
Fabu cells (Figure 13A), SCC47 celis (Figure 138}, Wi-38 celis (Figure 13C) and ARPE-19 celis
{Figure 13D) following infection with the indicated conceniration of viral particles (Vp), as
determined by MTS viability assay. Helper-dependent adenovirus (HDAd) is included as a control

condition.

Figure 14. Graph showing numbers of HERZ2-specific CAR T celis following the indicated number
of days of in vifro cell culiure after transuction with the indicated CAR construcis.

Figures 15A to 15C. Images and graph showing the results of in vivo analysis of the anticancer
activity of adoplively-transferred luciferase-expressing T celis in an ortholopic FaDu cell-derived
model of squamous cell head and neck carcinoma. Figures 15A and 158 show the number and
location of luciferase-expressing non-transduced T celis (NT), and cells expressing luciferase-
expressing T cells expressing €5, F1 or A3 HER2-specific CARs within mice at the indicated
number of days after infusion of the celis. Figure 15C shows the percentage of surviving subjecis
in the different treatment groups at the inciated number of days afier infusion of the cells. A
negative control condition wherein mice were not administered with T cells is also shown (-}

Figures 164 to 16C. Images and graphs showing the results of in vivo analysis of adoptively-
transferred T cells in NSG mice. Figure 16A shows the number and location of luciferase-
expressing non-transduced T cells (NT), and cells expressing luciferase-expressing T cells
expressing C5, F1 or AS HERZ-specific CARs within mice at the indicated number of days afier
infusion of the cells. Figure 168 shows measurements for total flux (in photons per second; p/s) of
ventral surface for mice of the different groups at the indicated number of days after infusion of the
cells. Figure 16C shows the weights of mice in the different treatment groups at the indicated
number of days after infusion of the celis, expressed as a percentage of body weight at day 0.
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Figures 17A 1o 17C. Scatierplots and histograms showing the results of characterisation by flow
cytometry of F1 HERZ-specific CAR T cells used in experiments for in vivo analysis of the anti-
cancer activity of the combination of CAdfrio and adoptively-transferred T celis. Figure 17A shows
the percentages of CD4+ T cells and CD8+ T cealls within the F1.CAR-T popuilation. Figure 178
shows the percentage cells expressing HER2 CAR at the cell surface. Figure 17C shows the
percentages of cells within the F1.CAR-T population expressing CCR7 and/or CD45RO.

Figures 18A o 18D. Images and graphs showing the resulis of in vive analysis of the anti-cancer
activity of the combination of CAdfrio and adoptively-transferred T cells, in an orthotopic FaDu celi-
derived model of squamous cell head and neck carcinoma. Figure 18A shows the number and
focation of luciferase-exprassing non-transduced T cells (NT), and celis expressing luciferase-
expressing T cells expressing F1 HERZ-specific CAR within mice at the indicaled number of days
after infusion of the cells Top right figure (Y-axis is labelled as Total Flux) is “Days post-injection of
CAR T-celis”, Bottom 2 figures are “Days post-injection of CAdirio. Figure 188 shows
measurements for total flux (in photons per second; p/s) of veniral surface for mice of the different
groups at the indicated number of days after administration of CAd#rio. Figure 18C shows the
weighis of mice in the different freatment groups at the indicated number of days after
administration of CAdfrio, expressed as a percentage of body weight at day 0. Figure 18D shows
the percentage of surviving subjects in the different treatment groups at the inciated number of
days afier administration of CAdfrio. A negative conirol condition wherein mice were not
administered with CAd#io or T celis is also shown ().

Figures 19A to 18C. Images and graphs showing the results of in vivo analysis of the anti-cancer
activity of the combination of different ratios of Oncs/3Ad2E1AZ4:HDAGIL-72_TK PD-L1 and
adoptively-transferred HERZ-specific CAR T cells, in an orthotopic FaDu cell-derived model of
squamous cell head and neck carcinoma. Figure 18A shows the number and location of
luciferase-expressing FaDu cells within mice at the indicated number of days after administration
of CAdfrio. Figure 19B shows measurements for total flux (in photons per second; p/s) of ventral
surface for mice of the different groups at the indicated number of days after administration of
CAdfrio. Figure 18C shows the weights of mice in the different treatment groups at the indicated
number of days after administration of CAdfrio, expressed as a perceniage of body weight at day
0.

Figures 20A to 20D. Bar charis and graphs showing the results of in vive analysis of the
combination of Onc5/3A42E1A24 and HDAJIL-12_TK_FD-L1 and ganciciovir {GCV), in an
ectoptic Fabu celi-derived modei of squamous celi head and neck carcinoma. Figures 20A and
208 show the GAPDH-normalised copy number of (Figure 20A) OncS/3Ad2E1A24 and (Figure
2085 HDAIL-12_TK_PD-L1 in tumors of mice administered with the combination of
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OncSBAJZ2E1AZ4 and HDAJ/L-12_TK_FPD-L1 {CAdfrio) at 22 days post infection, with or without
GCV treatment. Figure 20C shows tumor volume in mm® of mice administered with the
combination of OncS/3AdZ2E14A24 and HDAJIL-12_TK _PD-L 1 {CAdtrio} al the indicated number of
days post-injection of CAdfric, with or without GCV treatment. Figure 200 shows L-12 leveis
detected by ELISA analysis of blood samples obiained at the indicated number of days post-
injection of CAdfrio, with or without GCV treatment.

Figures 21A o 24C. Bar chart and images showing the resuls of analysis of transgene
expression in cancer cell lines infected with different HDAJ viruses, cultured in the presence or
absence of ganciclovir (GCV). Figure 21A shows the level of IL-12 in cell culture supermnatant as
determined by ELISA. Figure 21B shows anti-PD-L1 minibody detected in cell culture supematant
by western blot. Figure 21C shows viable cells deteted by Cystal Violet staining at the end of the

experiment.

Figures 22A and 228, Scatterplots showing the results of characterisation by flow cytometry of
Adenovirus-specific T cells (AdVSTs) used in experiments of Example 9. Figure 22A shows the
percentages of CD4+ T cells and CD8+ T cells within the AAVST population. Figure 22B shows
the percentages of cells within the AJVST population expressing CCR7 and/or CD45R0O.

Figures 23A o 23C. Scatierplols and histograms showing the resulis of characierisation by flow
cytomeiry F1.CAR-transduced ADVSTs used in experiments of Example 9. Figure 23A shows the
percentages of CD4+ T cells and CD8+ T cells within the transduced population. Figure 238
shows the percentage cells expressing HERZ CAR at the celi surface. Figure 23C shows the
percentages of cells within the F1.CAR-AdVST population expressing CCRY and/or CD45R0O.

Figures 24A {0 24D, Images and graphs showing the results of in vive analysis of the anti-cancer
activity of Adenovirus-specific T cells (AdV3Ts), F1 . CAR-transduced AGVETs, the combination of
F1.CAR-transduced AdVSTs with OncB/3AdZ2E1A24, and the combination of F1.CAR-transduced
AdVSTs with OncS/3Ad2E1A24 + HDAAIL-12_TK_PD-L1 (“CAd#rio”). Figure 24A shows the
number and location of luciferase-expressing Falu cells within mice at the indicated number of
days after administration of CAd#rio. Figure 248 shows measurements for total flux {in photons per
second; /sy of ventral surface for mice of the different groups at the indicated number of days
after administration of CAdirio. Figure 24C shows the weights of mice in the different treatment
groups at the indicated number of days afier administration of CAdfijo, expressed as a perceniage
of hody weight at day 0. Figure 240 shows the percentage of surviving subjects in the different
freatment groups at the indicated number of days after administration of CAdirio. "P < 0.04, ¥P <
0.07, *P < 0.02 for Fgiure 24B. *P < 0.01, **P < .04, **P < 0.02 for 24C. *P=0.03, **P=0.02 for
Figure 24D.
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Numbered statements of disclosure
Following numbered paragraphs {paras) describe particular aspects and embodiments of the

present disclosure:
1. A method of trealing a cancer, comprising administering to a subject:
{iy an oncolytic virus;
{ity a virus comprising nucleic acid encoding an immunomodulatory factor; and
{iii} at least one cell comprising a chimeric antigen receptor {CAR) specific for a cancer cell
antigen.
2. The method of para 1, wherein the oncaiytic virus is an oncolytic adenovirus (OncAd).

3. The method of para 1 or para 2, wherein the oncolytic virus is derived from adenovirus 5 (Ad5).

4. The method of any one of paras 1 10 3, wherein the oncobydic virus encodes an E1A protein
which displays reduced binding to Rb protein as compared {0 E1A protein encoded by AdS.

5. The method of any one of paras 1 {o 4, wherein the oncolytic virus encodes an E1A protein
lacking the amino acid sequence LTCHEACF (SEQ 1D NO:52).

8. The method of any one of paras 1 to 5, wherein the oncolytic virus encaodes an E1A protein
comprising, or consisting of, the amino acid sequence SEQ 1D NO:34.

7. The method of any one of paras 1 to 6, wherein the oncolytic virus comprises nucleic acid
having one or more binding sites for one or more ranscription factors.

8. The method of any one of paras 1 to 7, wherein the oncolytic virus comprises nucleic acid

having one or more binding sites for STAT1.

9. The method of any one of paras 1 to 8, wherein the virus comprising nuclgic acid encoding an
immunomodulatory facior is a helper-dependent adenovirus (HDAd).

18, The method of any one of paras 1 to 9, wherein the immunomodulaiory facior is selected from:

an agonist of an effector immune response or antagonist of an immunoreguiatory response.

11. The method of any one of paras 1 to 10, wherein the virus comprising nucleic acid encoding an
immunormodulatory factor comprises nucieic acid encoding iL-12 and/or antagonist anti-PD-L1

antibody.
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12. The method of any one of paras 1 10 11, wherein the virus comprising nucleic acid encoding an
immunomodulatory factor comprises nucleic acid encoding a thymidine kinase.

13. The method of any one of paras 1 10 12, wherein the at least one cell comprising a CAR
specific for a cancer cell antigenisa T cail.

14. The method of any one of paras 1 {0 13, wherein the CAR comprises an antigen binding
domain capable of specific binding to HER2.

15. The method of any one of paras 1 {0 14, wherein the CAR comprises an antigen binding
domain comprising:
a VL domain comprising:
LC-CRD1: SEQ ID NG,
LC-CRD2: SEQ ID NG,
LC-CRD3: SEQ 1D NO:1Z;
and a VH domain comprising:
HC-CRD1: SEQ 1D NO3;
HC-CRD2Z: SEQ 1D NQi4,
HC-CRD3: SEQ 1D NO1S5;
or
a VL domain comprising:
LC-CRD1: SEQ ID NO:18;
LC-CRDZ: SEQ ID NO:1g;
LC-CRD3: SEQ ID NO:20;
and a VH domain comprising:
HC-CRD1: SEQ 1D NO:21;
HC-CRD2: SEQ ID NO:22;
HC-CRD3: SEQ ID NO:23;
or
a VL domain comprising:
LC-CRD1: SEQ ID NO:26;
LC-CRD2Z: SEQ ID NO:27;
LC-CRD3: SEQ ID NO:28;
and a VH domain comprising:
HC-CRD1: SEQ ID NO:29;
HC-CRD2: SEQ D NO:36;
HC-CRD3: SEQ ID NO:31.
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18. The method of any one of paras 1 10 15, wherein the CAR comprises an antigen binding
domain comprising:
a VL comprising, or consisting of or consisting essentially of, an amino acid sequence
having at least 75% sequence identity to SEQ 1D NO:16 and a VH comprising, or
consisting of or consisting essentially of, an amino acid sequence having at least 75%
sequence identity to SEQ ID NG17,;

or
a VL comprising, or consisting of or consisting essentially of, an amino acid sequence
having at least 75% sequence identity to SEQ 1D NOC:24 and a VH comprising, or
consisting of or consisting essentially of, an amino acid sequence having at least 75%
sequence identity to SEQ ID NO:25;

or

a VL comprising, or consisting of or consisting essentially of, an amino acid sequence
having at least 75% sequence identity to SEQ 1D NOC:32 and a VH comprising, or
consisting of or consisting essentially of, an amino acid sequence having at least 75%
sequence identity to SEQ ID NO:33.

17. The method of any one of paras 1 1o 16, wherein the method additionally comprises:
{a) isolating at least one cell from a subject;
{b) modifying the at least one cell o express or comprise a CAR specific for a cancer cell
antigen, or a nucleic acid encoding a CAR specific for a cancer cell antigen,
{c) optionally expanding the modified at least one cell, and;

{d) administering the modified at least one cell to a subject.
18. The method of any one of paras 1 to 17, wherein the cancer is selected from head and neck
cancer, nasopharyngeal carcinoma (NPC), cervical carcinoma (CC), oropharyngeal carcinoma

{OPC), gastric carcinoma (GC), hepatoceliular carcinoma (HCC) and lung cancer.

18. An oncolytic adenovirus (OncAd) encoding an E1A protein comprising, or consisting of, the
amino acid sequence SEQ 1D NO:34.

20, An oncolytic adenovirus (OncAd) comprising nucleic acid having one or more binding sites for
STATYL.

21. The OncAd according to para 20, wherein the OncAd comprises a nucleic acid sequence
having at least 60% sequence identity o SEQ 1D NO:51 or an equivalent sequence as a resuit of

codon degeneracy.
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22. A helper-dependent adenovirus (HDAD) comprising nucleic acid encoding 1L-12 and/or
antagonist anti-PD-L1 antibody.

23. The HDAJ according to para 22, wherein the HDAJ additionally comprises nucleic acid
encoding a thymidine kinase.

24. A chimeric antigen receptor (CAR) comprising an antigen binding domain comprising:
a VL domain comprising:
LC-CREY: SEQ ID NO:1G;
LC-CREZ: SEQ ID NO:11;
LC-CRE3: SEQ ID NO:12;
and a VH domain comprising:
HC-CRD1: SEQ 1D NOI13;
HC-CRDZ: SEQ 1D NO:14;
HC-CRD3: SEQ ID NO:15;

or
a VL domain comprising:
LC-CRE1: SEQ ID NO:18§;
LC-CRD2: SEQ ID NO:19;
LC-CRD3: SEQ 1D NO:20;
and a VH domain comprising:
HC-CRD1: SEQ ID NO:21;
HC-CRDZ: SEQ ID NO:22;
HC-CRD3: SEQ 1D NO:23;

or

a VL domain comprising:
LC-CRD1: SEQHID NG:26;
LC-CRD2: SEQ D NG:27;
LC-CRD3: SEQH D NG:28;
and a VH domain comprising:
HC-CRDT: SEQ ID NO:28;
HC-CRD2: SEQ 1D NO:30;
HC-CRD3: SEQ 1D NO:31.

25. The CAR according to para 24, wherein the CAR comprises an antigen binding domain
comprising:
a VL comprising, or consisting of, an amino acid sequence having at least 75% sequence
identity to SEQ 1D NO:116 and a VH comprising, or consisting of or consisting essentially
of, an amino acid sequence having at least 75% sequence identity o SEQ 1D NO:17,
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or
a VL comprising, or consisting of or consisting essentially of, an amino acid sequence
having at least 75% sequence identity to SEQ 1D NO:24 and a VH comprising, or
consisting of or consisting essentially of, an aming acid sequence having at least 75%
sequence identity to SEQ ID NO:25;

or

a VL comprising, or consisting of, an aming acid sequence having at least 75% sequence
identity to SEQ 1D NO:32 and a VH comprising, or consisting of or consisting essentially

of, an amino acid sequence having at least 75% sequence identity to SEQ 1D NC:33.

28. A nucleic acid, optionally isolated or man-made, encoding the oncolytic adenovirus (OncAd)
according to any one of paras 18 to 21, the heiper-dependent adenovirus (HDAd) according io

para 22 or para 23, or the chimeric antigen receptor (CAR) according o para 24 or para 25.

27. A cell comprising the oncolytic adenovirus (OncAd) according 1o any one of paras 19 1o 21, the
helper-dependent adenovirus {(HDAd) according to para 22 or para 23, the chimeric antigen
receptor (CAR) according 1o para 24 or para 25, or the nucleic acid according o para 28,
optionally wherein the cell is man-made and not found in nature.

28. A pharmaceutical composition comprising the gncolytic adenovirus (OncAd) according 1o any
one of paras 18 o 21, the helper-dependent adenovirus (HDAdJ) according 10 para 22 or para 23,
the chimeric antigen receptor (CAR) according to para 24 or para 25, the nucleic acid according to
para 28 or the cell according to para 27 and a pharmaceutically acceptable camier, diluent,

excipient or adjuvant.

29. A method of treating cancer comgrising administering to a subject the oncolytic adenovirus
{OncAd) according 1o any one of paras 12 to 21, the helper-dependent adenovirus (HDAJ)
according to para 22 or para 23, the chimeric antigen receplor (CAR) according to para 24 or para
25, the nucleic acid according to para 26, the cell according to para 27 or the pharmaceutical
composition according to para 28.

30. The oncolytic adenovirus (OncAd) according to any one of paras 19 to 21, the helper-
dependent adenovirus (HDAd) according o para 22 or para 23, the chimeric antigen receptor
{CAR) according {o para 24 or para 25, the nucleic acid according 1o para 28, the cell according to
para 27 or the pharmaceutical composition according o para 28 for use in a method of treating a

cancer.

31. Use of the oncolytic adenovirus (OncAd) accerding to any one of paras 18 to 21, the helper-
dependent adenovirus (HDAd) according 1o para 22 or para 23, the chimeric antigen receptor
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{CAR) according to para 24 or para 25, the nucleic acid according to para 28, the cell according to
para 27 or the pharmaceutical compaosition according to para 28 in the manufacture of a

medicament for treating a cancer.

32. The method, the use or the use according to any one of paras 29 to 31, wherein the cancer is
selected from head and neck cancer, nasopharyngeal carcinoema {(NPC), cervical carcinoma {CC),
oropharyngeal carcinoma (OPC), gasiric carcinoma (GC), hepatocellular carcinoma (HCC) and

lung cancer.

33. A kit of parts comprising a predetermined guantity of the oncolytic adenovirus {(OncAd)
according to any one of paras 18 to 21, the heiper-dependent adenovirus (HDAd) according io
para 22 or para 23, the chimeric antigen receptor (CAR]} according 1o para 24 or para 25, the
nucleic acid according 1o para 26, the cell according to para 27 or the pharmaceutical composition

according to para 28.

Examples
in the following Examples, the inventors describe the generation functional characlerisation of
novel HER-2 specific CARs and CAR-T cells, oncolylic adenoviruses and helper-dependent

adenovirus.

Example 1; HERZ-specific CAR-T calis

14 Generation of HER2-specific CAR constructs and CAR-T cells
HERZ-binding CAR constructs were prepared. Briefly, DNA encoding scFv (i.e. VL domain and VH

domain joined by a linker sequence;} for the anti-HERZ antibody clone C5, E4, F1 or A3 was
cloned into a CAR construct backbone comprising a 5 signal peptide (8P), and CD28
transmembrane (TM) and intraceliular domain sequence, with a 3’ CD3 intracellular domain
seguence. The three HER2-binding CAR constructs are represented schematically in Figure 1A

HERZ specific CAR-T cells were generated as represented graphically in Figure 1B. Briefly,
human PBMCs were isolated from blood samples by with Ficoll density gradient centrifugation.
Cells were treated by stimulation with anti-CD3(OKT3)/anti-CD28 in the presence of -2 o
promote T cell activation and proliferation, and the cells were transduced with refrovirus encoding
the HERZ CAR constructs. T-cells were expanded by culture in the presence of 100 HU/mL
recombinant human IL-2, and were frozen at & days posi-transduction. The HERZ-specific CAR

construct-transduced T cells were readily expanded by culture in vifro (see e.q. Figure 14).

T-celis were thawed and expanded in the presence of 100 IU/mL of recombinant human IL-2 for 5

days and used for in vifro/in vivo experiments and phenolypic analysis.

1.2 Characterisalion of the HERZ-specific CAR-T cells
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1.2.1  Expression of surface markers and HERZ CARs

T celis transduced with HERZ CAR consiruct encoding scFv for anti-HERZ antibody clone E4 were
characterised by flow cytometry for expression of different cell surface molecules. Expanded
HER2 specific CAR T-cells were stained with fluorescently-labelled monoclonal antibodies for 30
minutes at 4 °C. Discrimination of live/dead celis was achieved by including 7AAD in stainings (BD
Pharmingen). Stained cells were analyzed using a Gallios flow cylometer and Kaluza software (BD
Bioscience), according to manufacturer’s instructions.

The results are shown in Figures 2 and 3. Strong surface expression of the HER2-CARs was
detected on the fransduced cells (Figure 2).

Figure 3 shows the results of characterisation of T celis fransduced with HERZ(E4)-CAR. CD3+
cellis, CD4+ cells and CD8+ celis expressing HER2(E4)-CAR were shown to have increased
expression of PD-1, LAG-3 and TIM-3, and to have reduced level of expression of CCR7 as
compared {o non-transduced cells (Figure 3).

1.2.2  Cell killing activity
The HERZ-CAR-T cells were analysed for their ability to kill HER2 expressing cancer cells in vifro

in cell killing assays.

in a first experiment, cells of the HERZ negative MDA cell line (negative control), MDA cells stably
expressing HER2 (MDA-HERZ, positive controly, pharynx squamous celi carcinoma cell line FaDu
or the head and neck sguamous carcinoma cell line SCC47 cells were labelied with Chromium-51
(*'Cn) and co-cultured with non-transduced T-cells (NT) or the HER2-CAR-T cells expressing the
indicated CARs at an effecior:target celf ratio of 20:1 for 4 hours. After centrifugation, »'Cr levels in
the cell culture media were counied using a liquid scintiiation counter. The results are shown in
Figure 44; the HER2-CAR-T cells were shown to kill HERZ-expressing cancer cells. Similar resuiis

were obtained when the experiments were performed using an effecior:target call ratio of 10:1.

Expression of HERZ on MDA-HERZ, FaDu and SCC47 was confirmed by flow cytomeiry. Briedly,
the cells were were stained with fluorescently-labelled monoclonal anti-HERZ2 antibody or isolype
control antibody for 30 minutes at 4 °C. Discrimination of live/dead cells was achieved by including
TAAD in stainings (BD Pharmingen). Stained cells were analyzed using a Gallios flow cytomster
and Kaluza software (BD Bioscience), according to manufacturer's instructions. The results are
shown in Figure 48; MDA cells were confirmed not io express HERZ, whilst MDA-HERZ, Falu
and SCC47 express HERZ.

in a separate experiment, FabDu and SCC47 cells genetically modified o express firefly luciferase
{fl.uc) were seeded in wells of 24-well plates, and co-cultured with HERZ({C5)-CAR-T celis,
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HER2(E4)-CAR-T cells, or HERZ2{F1)-CAR-T cells at an effectortargset cell ratic of 1:5 for 3 days,
and ffLuc activity was measured using a plate reader (Life Technologies). The results are shown in
Figure 5; the HER2-CAR-T cells were shown to kill HER2-expressing cancer cells, as evidenced
by a reduction in filLuc activily {relative light units, RLU}. Similar resulis were obiained when the
experiment was performed using an effectoritarget cell ratio of 1:20.

Example 2: OncAd constructs

2.1 Generation of OncAd construcls

Novel constructs encoding oncolvtic adenovirus are prepared using recombinant DNA techniques.
in particular embodiments, an OncAd is produced upon modification of a known virus. For
example, a region encoding E1A protein from adenovirus 5, such as one lacking the sequence
LTCHEACF (SEQ ID NO:52) involved in binding the Rb protein, is replaced with sequence
encoding E1A protein from adenovirus 2, similarly lacking the sequence LTCHEACF (SEQ D
NO:52).

ICOSTAT shown in Figure § was produced from ICOVIR15 disclosed e.g. in Rojas ef a/l. 2010 Mol
Ther 18 1960-1971. Briefly, the region of ICOVIR15 encoeding eight copies of a binding site for the
transcription facior E2F was replaced with a region encoding eight tandem copigs of a binding site
for the transcription factor STAT1. The sequence of ICOSTAT is shown in SEQ ID NO:51.

Onch/3Ad2E1A24 (also referred to herein as “Oncb/2E1A247) shown in SEQ 1D NG:55 and
represented schematically in Figure 12 was also prepared by using recombinant DNA technigues.
Onch/3Ad2E1424 has a similar structure as OncbA24 disclosed e.g. in Fueyo et al. 2000
Oncogene 18:2-12 (hereby incorporated by reference in its entirety; OncBA24 is also referred to in
Fueyo et al. as “A247), but differs in that OncS/3AdA2E1424 encodes E1A protein from adenovirus
type 2 (AdZ) lacking the sequence LTCHEACF (SEQ 1D NO:52), rather than E1A protein from
adenovirus type 5 (Ad5} lacking the seguence LTCHEACF (SEQ 1D NO:52).

2.2 Cell Killing activity
The ability of an oncolytic adenovirus of choice or ICOSTAT as generated in Example 2.1 {o kill

cancer celis may be analysed for example by MTS assay. Briefly, cells of the human alveoiar
basal epithelial adenocarcinoma cell line A549 cells, FabDu cells, SCC47 cells, or non~-cancerous
Wi-38 human lung fibroblasts or ARPE-19 human retinal pigmented epithelial celis were seeded in
wells of 96-well plates and infected with different amounts of a helper-dependent, non-replicating
adenovirus (HDAJ; as a negative confrol}, an oncolytic adenovirus of choice {(e.g.
OncS/3Ad2E1AZ4 described in Example 2.1}, or ICOSTAT described in Example 2.1 above.

Cells may be cullured for 4 days, for example, and then MTS reagents (Fromega) may be added
to each well, with celis being incubated at 37°C for 2 hours. Live cells may be analyzed by

measuring the absorbance at 480nm with a plaie reader. Readings may be normalized using the
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readings for untreated cells of each type (i.e. untreated cells = 100% ceall viability}, and welis
facking cells would be considered 0%.

in pariicular embodiments, the oncolytic virus of choice is able to kil cancer cells in a dose-
dependent manner. The oncolvtic virus of choice also exhibits a lower level of cell killing of non-
cancerous celis, such as Wi-38 and ARPE-19 cells as compared to the level of killing by the virus
of cancerous cells, in specific embodiments.

Figures 7A 1o 7F show that ICOSTAT is able to kill cancer cells (i.e. A549, FaDu and SCC47 celis)
in a dose-dependent manner (Figures 7A 10 7C and 7F), and exhibits a lower level of celi killing of
non-cancerous cells Wi-38 and ARPE-18 cells as compared to the level of killing of the cancerous
cells {(Figures 7D and 7E).

Figures 13A {0 13D show that Onch/3AdZE1A24 is able to Kill cancer celis (Le. FabDu and SCC47
cells) in a dose-dependent manner (Figures 13A and 13B), and exhibils a lower level of cell kifling
of non-cancerous Wi-38 and ARPE-19 cells as compared 1o the level of killing of the cancerous
cells (Figures 13C and 13D).

23 Ability to help helper-dependent adenovirus (HDAD)

The ability of an oncolytic adenovirus of choice or ICOSTAT as generated in Example 2.1 to assist
replication of a helper-dependent adenovirus (HDAJ) may be analyssd by co-infecting cancer calls
with the OncoAd and HDAd, and determining virus copy number. Briefly, FaDu or SCC47 cells are
plated in 24-well plates and infected with 10 viral parlicles per cell of HDAd alone, or OncAd +
HDAd (at an OncAd:HDAd ratio of 1:10). Cells are harvested at 48 hours post-infection, DNA is
extracted and both HDAd and Onc Ad vector copies are analyzed by quantitative real-lime PCR
{10 min at 95 °C and then 45 cycles of 10 5 at 85°C, 15 s at 80°C, and 30 s at 72°C) using a Bio-
Rad iQ5 real-time PCR detection system (Bio-Rad), and Applied Biosystems SYBR green PCR
master mix (Life Technologies). Copy number is normalized using copy number detected for
GAPDH.

in particular embodiments, the oncolytic virus of choice is able to replicate itself and the HDAd

sufficiently.

Figures 8A and 8B show that ICOSTAT (designated "Onch/3AdicoSTAT in the figures) was found
to be able {o replicate itself (Figure 8A) and the HDAd (Figure 8B).

2.4 Effect of IFNy on replication of ICOSTAT in cancer cells
The effect of IFNy treatment on replication of ICOSTAT OncAd was analysed. Briefly, Falu and

SCLC47 celis are plated in 24-well plates, and the cells are infected with 10 vp/cell of the oncoiytic
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virus of choice or icoSTAT 3 hours post-infection cell culture medium is replaced with medium
containing, or not containing, 10 ng/mL recambinant IFNy at 3 hours post-infection, and cell culiure
media are replaced with fresh media with/without 10 ng/ml recombinant IFNy again at 24 and 48
hours post-infection. Celis are harvested at 3, 24, 48 and 72 hours post-infection, DNA is extracted
from the celis, viral copy numbers are analysed by quantitative real-time PCR and normalized
using copy number detected for GAPDH.

Figures 8A and 9B show that ICOSTAT was able {o repiicate in FaDu celis and SCC47 celis, in the
presence or absence of IFNy.

Example 3. Helper-dependent Ad (HDAd) constructs

3.1 HDAJ constructs and production

A novel construct encoding a helper-dependent adenovirus was prepared using recombinant DNA
technigues. The coding sequence of the resulting constiuct designated HDAJ/L-12_TK PD-L1is
represented schematically in Figure 10A. HDAdIL-12_TK_PD-L1 contains seguence encoding
expression casseties for (i) human IL-12p70 (sequence encoding alpha and beta chains), (i) HSV-
1 thymidine kinase, and (i) an anti-PD-L1 minibody {comprising the CDRs of anti-PD-L1 clone
H12_gl described e.g. in WO 2016111645 A1) including a HA tag. The three coding sequences
each have their own polyA signal sequences.

The HDAdJ HDAZBE4EGFP construct containing an EGFP transgene driven by the CMV promaoter
{(HDAdeGFP) was produced as described in Farzad ef al. Oncolytics 2014 1: 14008.

The HDAdJ “HDIL12_PDL1” contains sequence encoding human 1L-12p70 protein and anti-PD-L1

minibody derived from YW243.55.870 (atezolizumab). The anti-PD-L1 minibody of this construct

consists of scFv for YW243.55.870 fused with a hinge, CH2 and CH3 regions of human IgG1 and
a C-terminal HA tag {as described e.g. in Tanoue ef & Cancer Res. (2017) 77(8):2040-2051}.

3.2 Expression of encoded proteins

Cancer cells were fransfected with plasmid HDAd vectors, and medium samples were collected to
analyze HL-12p70 and anti-PD-L1 minibody levels in the cell culture media of the transfecied cells

at 48 hours post-transfection.

iL-12p70 levels in media were measured using the BD cytokine multiplex bead array system (BD
Biosciences), according to manufacturer's instructions. The resulis are shown in Figure 10B. Celis
fransfected with the HDAJIL-12_TK_PD-L T construct were found to produce higher levels of IL-
12p70 than cells transfected with the HDIL-12_PD-L1 construct.

Secretion of anti-PD-L1 minibodies into the cell culture medium was deiecied by western blot

analysis, using an anti-HA antibody (to delect the HA-tagged minibodies). Figure 10C shows that
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celis transfected with the HDAJIL-72_TK_PD-L 1 construct secreled the anti-PD-L1 minibody info
the ceil culture medium.

in another experiment, cells were transfected with the different constructs and at 8 hours post-
transfection the cell culture media was replaced with medium containing 10 ng/mi Ganciclovir
{GCV). Cell culture medium was then replaced with medium containing 10 ng/mi every 24 hours,
and after 7 days, the wells were siained with Crysial Violet solution to reveal viable celis.

The results are shown in Figure 10D, and confirm that celis transfected with the HDAJ/L-
12_TK_PD-L1 consiruct express thymidine Kinase.

in further experiments A549, FaDu or SCC47 cells (n = 4 wells per condition) were infected in vifro
with HDAJIL-12_TK_PD-L1, HDAJ_PD-L1 (see e.g. Tanoue of g/, supra), or a control HDAd
encoding eGFP (see Farzad ef af,, supra). The cells were either cultured for 48 hours in the
absence of ganciclovir, or medium was changed at 8 hours post-infection and every 24 hours
thereafter with medium containing 10 ng/mi ganciclovir.

Secretion of 1L~12 into the cell culture supermatant was analysed by ELISA, and secretion of anti-
PD-L1 minibody was analysed by western blot using an anti-HA antibody (the anti-PD-L1 minibody
comprises a C-terminal HA-tag). At the end of the experiment wells were stained with Crystal
Violet solution to reveal viable cells.

The resulis are shown in Figures 21A 1o 21C, and confirmed expression of the transgenes

encoded by the HMDAJS in the different cancer cell lines analysed.

33 Confirmation of anti-PD-L1 minibody binding to PD-L1
The ability of the anti-PD-L1 minibody encoded by HDAJIL-72_TK_PD-L 1 to bind to PD-L1 was
analysed by ELISA.

Briefly, Immulon 2 high binding 96-well plates (VWWR) were coated with 500 ng/well of recombinant
human PD-L1 (BioVision). After blocking plate with PBS-T containing 3% BSA, serially diluted cell
culture media of A549 cells which had been transfected with plasmid encoding GFP (pGFP;
negative control}, plasmid encoding the anti-PD-L1 minibody described in Tanoue ef al. supra,
{(pPDL1 mini Tanous) or plasmid encoding the anti-PD-L1 minibody encoded by HDAdJ/L-
12_TK_PD-L1 {(pPDL1 mini) were added and incubated at 4°C for 24 hours. Serially diluted anti-
human PD-L1 antibody starting from 10 ugiwell (BicLegend) was used as a positive control (PDL1
ig(3). Afier washing plate with PBS-T, HRP-labeled anti-human igG (for PD-L1 mini and PDL1 mini
Tanoue) or HRP-labeled anti-mouse igG (BioRad; for PD-L1 IgG and Iso IgG) were added for
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detection, and incubated at room temperature for 1 hour. The plate was then developed, and
absarbance at 450 nm was measured using Tecan reader (TECAN).

The results are shown in Figure 11. The anti-PD-L1 minibody comprising the CDRs of anti-PD-L1
antibody clone H12 was found io bind {o human PD-L1 in a dose-dependent fashion, with
comparable (or greater) avidity as compared to the avidity of binding by anti-PD-L1 minibody
described in Tanoue ef al. supra.

Example 4: Analysis of freatment of cancer in vive

The anticancer effect of treatment with the combination of (1) an oncolytic virus of choice +
HDAJIL-12_TK_PD-L1 + HERZ2-CAR-T and (2) ICOSTAT + HDAMIL-12_TK_PD-L1 + HERZ2-CAR-

T is demonstrated in vivo in mouse xenograft tumour models,

in a first experiment, 1 x 10° FabDu cells are injected subcutaneously in PBS into NSG male mice.
After 12 days, 1 x 10® viral particles (1) oncolylic virus and HDAGIL-12_TK_PD-L1 or (2} ICOSTAT
+ HDAdIL-72_TK_PD-L1 are injected intratumorally at an OncAd:HDAd ratio of 1:20.

in a second experiment, 0.5 x 10° FaDu cells are injected orthotopically into NSG male mice. After
8 days, 1 x 10° viral particles (1) oncolytic virus and HDAJ/L-12_TK_PD-L7 or (2) ICOSTAT +

HDA/L-12_TK_PD-L 1 are injected intratumorally at an OncAd:HDAJ ratic of 1:20.

In both experiments, 3 days after administration of the viral particles, 1 x 10° HER2-CAR T celis

are administered intravenously.

in both experiments, conirol conditions are included as follows:

Condition OncAd HDAd CART

1 (test condition) Of choice HDAJIL-12_TK_PD-L1 HER2 CAR-T
2 {test condition) ICOSTAT HDAJIL-12 TK_PD-L1 HER2 CAR-T
3 - HDAJIL-12_TK_PD-L1 HER2 CAR-T
4 Of choice - HERZ CAR-T
5 ICOSTAT - HER2 CAR-T
8 Of choice HDAJIL-12 TK_PD-L1 -

7 ICOSTAT HDAJIL-12_TK_PD-L1 -

8 Of choice - -

9 ICOSTAT - -

10 - HDAQIL-12 TK_PD-L1 -

11 - - HER2 CAR-T
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Tumor size is monitored and tumour volumes are calculated using the formuda: Width® x Length x
G.5.

The use of the combination of oncolytic virus, HDAdJIL-12_TK_PD-L1 and HER2 CAR-T (test
condition 1) is found to have an improved antitumour effect as compared to the use of any of the
agents alone {conditions 8, 10 or 11), or compared to the use of two of the three agenis
{conditions 3, 4 and 6).

Similarly, the use of the combination of ICOSTAT, HDAIL-12_TK_PD-L1 and HER2 CAR-T (lest
condition 2) is found to have an improved antitumour effect as compared 1o the use of any of the
agents alone {conditions 8, 10 or 11), or compared to the use of two of the three agents
{conditions 3, 5 and 7).

Similar results are observed when xenograft tumours are established using SCC47 cells and A549
celis.

Example 5; Analysis of the anti-cancer activity of the HER2-specific CAR-T cells in vive

The anti-cancer activity of the HER2-specific CAR-T cells (see Example 1 above) was investigated
in vivo in a FabDu cell-derived xenograft model of squamous cell head and neck cancer.

Briefly, 0.5 x 10° FaDu celis were injected orthotopically into NSG male mice. After 9 days, mice
were injectad via the 1ail vein with 1 x 10° T cells genetically modified {o exprass firefly luciferase,
which had not been transduced with a HERZ2-CAR construct, or with 1 x 10° firefly luciferase-
expressing T cells which had been transduced with the C5, F1 or A3 CAR construcis. A conirol

condition was included in the experiment in which mice were not injected with T cells at day 9.

Luciferase activity (and thus number and distribution of the administered T cells), body weight,
survival of the mice was monitored over time. Luciferase activity was monitored by intraperitoneal
injection of D-Lyciferin (1.5 mg per mouse), and imaging of the mice 10 min later using an VIS

imager {(Xenogen).

Figures 15A and 15B show the images acquired ondays 0, 4, 7, 14, 28, 42, 56 and 70 following
injection of the luciferase-expressing T cells (i.e. the non-transduced T cells or HERZ-specific
CAR-T cells) (days refer to days after filLuc T cell injection). The systemically infused T cells were
shown to migrate 1o the site of the orthotopic tumors. The T cells which had not been modified to
express HERZ-specific CARSs were undetectable after 7 days. By contrast, the HERZ-specific
CAR-T cells persisted and remained detectable throughout the experiment.
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Figure 15C shows percentage survival of mice subjecied o the different treatiments over the
course of the experiment. Administration of HERZ-specific CAR-T cells was found {0 increase

survival.

in a separate expeariment NOD scid gamma (NSG) mice were injected via the tail vein with 1 x 10°
firefly luciferase-expressing T cells which had not been transduced with a HER2-CAR construct, or
with 1 x 108 firefly luciferase-expressing T cells which had been transduced with the C5, F1 or A3
CAR construct. Luciferase activity was monitored as described above, and body weight of the

mice was also monitored over time.

The results of the experiment are shown in Figures 168A 1o 18C. The C5 CAR-T celis were found to
expand non-specifically in NSG mice (Figure 16A). No significant weight loss was observed in
NSG mice administered with the HER2-specific CAR-T celis (Figure 16C).

Example &: Analysis of of the anti-cancer activity of the combination of oncolytic virus,
HDAd virus and HERZ-specific CAR-T cells in vivo

The anti-cancer activity of a combination of oncolytic virus, HdAd and HER-specific CAR-T cell
therapy was investigated in vivo in a FaDu cell-derived xenograft model of squamous celi head
and neck cancer.

Briefly, 0.5 x 10° FaDu cells were injected orthotopically into NSG male mice. After 6 days, one
group of mice was then injected infratumorally with a combination of OncS/3AdZ2E1A24 (described
in Example 2.1) and HDAd/L-12_TK_PD-L 1 described in Example 3.1 {this combination of OncAd
and HdAd is referred to herein as “CAdfrio”). A total of 1 x 107 viral particles were administered, at
a 1:10 ratio of OncS/3Ad2E1A24: HDAGIL-12_TK_FD-L1.

Three days later, mice were injected via the {ail vein with 1 x 10® T cells engineered o express
firefiy luciferase, which had been fransduced with the HERZ-specific CAR constiuct corresponding
o clone F1. A control group of mice which had not been administered with CAdfric was injected
via the tail vein with 1 x 108 firefly luciferase-expressing T ceils which had not been transduced
with a HER2-CAR construct, and a further control group of mice was not administered with CAdirio
nor injected with T celis. Luciferase adlivity, body weight and survival of the mice was monitored

over time.
Prior to their use in the experiment the F1.CART cells were characiensed flow cytometry, and the
resulls are shown in Figures 17A 1o 17C. The celis were found {o comprise 72.5% CD4+ celis and

CD8+ celis. 87% of the cells were determined to express HER2 CAR at the cell surface. 39% of
the cells were CCOR7+CD45R0O+, and 59.2% of the cells were CCR7-CD45R0O+.
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The results of the experiments analysing the therapeutic efficacy of the combination of oncolytic
virus, HDAJ virus and HER2-specific CAR-T cells to freat cancer in vivo are shown in Figures 18A
to 18D. The combination of Onc5/3Ad2E1A24, HDAJIL-12_TK_PD-L1 and F1.CART was found {o
improve survival over treatment with F1.CART celis alone.

in further experiments two different ratios of Oncs/3Ad2E1A24 to HDAJIL-12_TK _PD-L1 were

investigated.

Briefly, 0.5 x 10° FaDu celis modified to express firefly luciferase were injected orthotopically into
NSG male mice. After 6 days, mice were injected intratumorally with:

{iy 1 x 107 viral particles of CAd#rio, at a ratio of Onc5/3Ad2E1A24 HDAJIL-12_ TK_PD-L1
of 1:10;

{iiy 1 x 107 viral particles of CAdfrio, at a ratio of Onc5/3AdJ2E1A24 HDAJIL-12_TK_PD-L1
of 1:26;

(iiiy 1 x 108 viral particles of CAdtric, at a ratio of Onc5/3AdZE1AZ4 HDAJIL-12_TK_PD-L1
of 1:10; or

(ivy 1 x 108 viral particles of CAd#rio, at a ratio of OncS/3Ad2E1AZ4 HDAGIL-12_TK_PD-L1
of 1:20.

Three days later, mice were injected via the tail vein with 1 x 10° T cells which had been
transduced with the F1 CAR construct (not expressing firefly luciferase). The cancerwas
monitored over time by analysis of luciferase aclivity as described above, and the body weight of

the mics was alsc monitored.

The resulis of the experiments are shown in Figures 19A to 18C. Mice administered with a 1:10
ratio of Onch/BAdZETAZ4 HDAGIL-12_TK _PD-L1 generally had fewer luciferase-expressing FaDu
cells than those administered with a 1:20 ratio of OncS5/3AdZE1A24: HDAMIL-12_TK_PD-L 1, and
mice administered with 1 x 108 viral particles of CAd#io generally had fewer luciferase-expressing
FaDu cells than those administered with 1 x 107 viral particles of CAd#ric (Figure 19B).

Example 7: Analysis of the anti-cancer activity of the combination of oncolvtic virus,

HDAd virus and ganciclovir {GCV in vivo

The anti-cancer activity of a combination of oncoiytic virus and HdAd {encoding thymidine kinase)
(1,e, CAd#rio) in conjunction with ganciclovir (GCV) was investigated in vive in a FaDu cell-derived
xenograft model of squamous cell head and neck cancer.

Ectopic FaDu tumors were esiablished by subcutaneous injection of FaDu cells into the flanks of
mice. The mice were subsequently injected intratumorally with 1 x 108 viral particles of CAd#rio, at

a ratio of Onch/3AMRE1AZ4: HDAGIL-12_TK_PD-L1 0f 1:10. One group of mice (n=5) was then

108

SUBSTITUTE SHEET (RULE 26)



(8]

10

20

25

30

35

WO 2018/195427 PCT/US2018/028577

injected intraperitonsally ondays 2, 3, 4, 5,7, 10, 14, 17 and 21 days after CAd#io injection with
10 mo/kg of ganciclovir.

Blood samples were collected from the mice on days 2, 7, 14 and 21 and analysed by ELISA for
iL-12 expression. Tumor volumes were monitored throughout the experiment. Al day 22 Onc Ad
and HDAd vector copy numbers were determined in DNA extracted from the tumors by
quantitative real-time PCR analysis, and normalised using the copy number detected for GAPDH.

The results of the experiments are shown in Figures 20A to 20D, Ganciclovir (GCV) treatment did
not significantly influence Onc.Ad vecior copy number at day 22 (Figure 204A), but significantly
decreased HDAJ vector copy number (Figure 20B). GCV treatment was also found {o improve
tumor control {(Figure 20C), but did not significantly influence the levels of iL-12 in the blood
{Figure 200D).

Example &: Generation of oncolytic virus-specific T cells and HER-specific CAR-

expressing oncohftic virus-specific 7 cells

8.1 Generation and characierisation of oncolytic virus-specific T cells

Adenovirus-specific T cells (AdVSTs) and aclivated T celis (ATCs) were prepared as follows.

Anti-CD3 {clone OKT3) and anti-CD28 agonist antibodies were coated onto wells of tissue culture
plates by addition of 0.5 mi of 1:1000 dilution of 1 mg/mi antibodies, and incubation for 2-4 hr at
37°C, or at 4°C overnight.

PBMCs were isclated from blood samples obtained from healthy donors according 1o the standard

Ficoll-Paque method.

ATCs:

1 2% 108 PBMCs (in 2 mi of cell culiure medium) were stimulated by culture on the anti-CD3/CD28
agonist antibody-coated plates in CTL cell culiure medium (containing 50% Advanced RPMI, 50%
Click’s medium, 10% FBS, 1% GlutaMax, 1% Pen/Sirep) supplemented with 10 ng/mi -7 and &
ng/mi lL-15. The cells were maintained ai 37°C in a 5% CO: atmosphere. The next day, 1 mi of the
cell culture medium was replaced with fresh CTL medium confaining 20 ng/mi iL-7 and 10 ng/mi
f-15.

ATCs were maintained in culture, and subsequently harvesied and used in experiments or
cryopreserved belween days 5-7.

ADVSTs:
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1 x 10° PBMCs (in 2 mi of cell culture medium) were stimulated by culture on the anti-CD3/CD28
agonist antibody-coated plates in CTL cell culture medium supplemented with 10 ng/mi IL-7 and
100 ng/mi IL-15.

20 ui of a 200-foid dilution of Adenovirus-specific Hexon Pepmix (JPT Cat# PM-HAJVS) or Penion
PepMix (JPT Cat# PM-HAJVS) was added to the wells. The cells were maintained at 37°C in a 5%
CO2 atmosphere. After 48 hours cells were fed with CTL medium, with added IL-7 and IL-15 10 a
final concentration of 10 ng/mi H.-7 and 100 ng/mi 1L-15.

8.2 Generation of CAR-expressing, oncolytic virus-specific 7 cells

On day 3, AdVSTs were resuspended at a concentration of 0.125 x 108 cells/ml in CTL ceil culiure
medium containing 10 ng/mi IL-7 and 100 ng/mi iL-15.

Retronectin coated plates were prepared by incubation of RetroNectin (Clontech) diluted 1:100 in
PBS for 2-4 hr at 37°C, or at 4°C overnight. The wells were washed with CTL medium, 1 mi of
retroviral supernatant of HERZ-specific CAR retrovirus was added to wells, and plates were
centrifuged at 2000q for 1.5 hr. At the end of the centrifugation step retroviral supematant was
aspirated, and 2 mi of AdVST suspension (i.e. 0.25 x 10° celis) was added to wells of the plate.

Plates were centrifuged at 400g for 5 min, and incubated at 37°C in a 8% CO2 almosphere,

After 48 hrs (i.e. on day 8) the cell culture medium was aspirated and replaced with CTL cell
culture medium containing 10 ng/mi IL-7 and 100 ng/mi IL-15.

On day 9 celis were harvesied and used in experiments or cryopreserved, or subjecled to a
second stimulation to expand CAR-exprassing AdVSTs (ses Example 8.3).

8.3 Expansion of AdVSTs and CAR-AJVSTs
AdVETs and CAR-expressing AdVSTs were expanded by further stimulations as desired, as

follows.
Pepmix-pulsed aulologous ATCs were used as APCs, and K582¢s cells (see e.g. Ngo et al., J
immunother. (2014) 37(4):183-203) were used as costimulatory celis. The final ratic of

AdVSTs or CAR-AdVSTs:ATCs: Ka62¢s calls in the stimulation cultures was 1:1:3-5.

AdVETs or CAR-AJVSTs were resuspended to a conceniration of 0.2 x 108 celis/ml in CTL
medium.

1 % 10% ATCs were incubated with 10 pi of 200-fold dilution of Adenovirus-specific Hexon Pepmix
(JPT Cat¥# PM-HAJV3) or Penton PepMix (JPT Cat# PM-HAJVE) at 37°C for 30 min. The ATCs
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were subsequently irradiated at 30Gy and harvested. 3-5 x 10° K582cs cells were iradiated at
100Gy.

The ATCs and K582¢s cells were then mixed in 2 total volume of 5 mi CTL medium, and 20 ng/mi
iL-7 and 200 ng/mi IL-15 was added, 1 mi of this mixture was added to wells of a 24 well plate,
and 1 mi of ADVST suspension or CAR-AdVST suspension was added to the wells.

Cells were maintained at 37°C in a 5% CO:z atmosphere. After 3-4 days cell culture medium was

added as necessary, and after 8-7 days celis the expanded AJVETs or CAR-AAVSTs were
harvested for use in experiments.

Example 8: Analysis of the anti-cancer activity of combinations of oncolytic virus,

HDAd, oncolytic virus-specific T cells and CAR-expressing oncolytic virus-specific T celis

in vivo
The anti-cancer activity of different combinations of oncolytic virus, HDAJ, oncolytic virus-specific

T celis and CAR-expressing oncolytic virus-specific T cells was investigated in vivo in a FaDu cell-
derived xenograft model of squamous cell head and neck cancer.

Briefly, 0.5 x 10° FaDu celis engineered to express firefly luciferase were injected orthotopically
into NSG male mice. After 6 days groups of mice were injected intratumorally with:

iy 1 x 107 viral particles of CAd#rio, at a ratio of Onc5/3Ad2E1A24: HDAdIL-12_TK_PD-L1
of 1:10; or

(iy 1 x 107 viral particles of Oncb/3Ad2E1A24.

Three days later, mice were injected via the tail vein with:

() 1 x 10° AdVSTs, or

(by 1 x 10° AdVSTs transduced with anti-HERZ CAR clone F1 (prepared as described in
Exampie 8).

Prior to their use in the experiment the AdVSTs and F1.CAR-AdVSTs were characterised by flow
eytometry, and the results of the analysis are shown in Figures 22A and 228, and Figures 23A 10
23C.

The cancer was monitored over time by analysis of luciferase activity as described above, and the

body weight of the mice was also monitored.

The results of the experiments are shown in Figures 24A to 24D, The greatest level of tumor
control was observed in mice treated with a combination of CAd#rio + HER2-specific CAR-
expressing AdVSTs (i.e. ireaiment group (H(DY).
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Claims:

[Claim 1]. A combination of (i) an oncolytic adenovirus (OncAd), (ii) a helper-dependent
adenovirus (HDAd) comprising nucleic acid encoding IL-12 and an antagonist anti-PD-L1
antibody, and (iii) at least one T cell comprising a chimeric antigen receptor (CAR) wherein
the CAR comprises an antigen binding domain capable of specific binding to HER2, for use
in a method of treating a cancer comprising cells expressing HER2.

[Claim 2]. The combination for use according to claim 1, wherein the virus comprising nucleic
acid encoding IL-12 and an antagonist anti-PD-L1 antibody further comprises nucleic acid
encoding a thymidine kinase.

[Claim 3]. The combination for use according to claim 1 or claim 2, wherein the oncolytic
adenovirus (OncAd) is derived from adenovirus 5 (Ad5).

[Claim 4]. The combination for use according to any one of claims 1 to 3, wherein the
oncolytic adenovirus (OncAd) encodes an E1A protein which displays reduced binding to Rb
protein as compared to E1A protein encoded by Ad5.

[Claim 5]. The combination for use according to any one of claims 1 to 4, wherein the
oncolytic adenovirus (OncAd) encodes an E1A protein lacking the amino acid sequence
LTCHEACF (SEQ ID NO:52).

[Claim 6]. The combination for use according to any one of claims 1 to 5, wherein the
oncolytic adenovirus (OncAd) encodes an E1A protein comprising, or consisting of, the
amino acid sequence SEQ ID NO:34.

[Claim 7]. The combination for use according to any one of claims 4 to 6, wherein the
oncolytic adenovirus (OncAd) comprises a nucleic acid sequence having at least 90%
sequence identity to SEQ ID NO:55.

[Claim 8]. The combination for use according to any one of claims 1 to 7, wherein the CAR
comprises an antigen-binding domain comprising:
a VL domain comprising:
LC-CDR1: SEQ ID NO:10;
LC-CDR2: SEQ ID NO:11;
LC-CDR3: SEQ ID NO:12;
and a VH domain comprising:
HC-CDR1: SEQ ID NO:13;
HC-CDR2: SEQ ID NO:14;
HC-CDR3: SEQ ID NO:15;
or
a VL domain comprising:
LC-CDR1: SEQ ID NO:18;
LC-CDR2: SEQ ID NO:19;
LC-CDR3: SEQ ID NO:20;
and a VH domain comprising:
HC-CDR1: SEQ ID NO:21;
HC-CDR2: SEQ ID NO:22;
HC-CDR3: SEQ ID NO:23;
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or

or

a VL domain comprising:
LC-CDR1: SEQ ID NO:26;
LC-CDR2: SEQ ID NO:27;
LC-CDR3: SEQ ID NO:28;

and a VH domain comprising:
HC-CDR1: SEQ ID NO:29;
HC-CDR2: SEQ ID NO:30;
HC-CDR3: SEQ ID NO:31;

a VL domain comprising:
LC-CDR1: SEQ ID NO:57;
LC-CDR2: SEQ ID NO:58;
LC-CDR3: SEQ ID NO:59;

and a VH domain comprising:
HC-CDR1: SEQ ID NO:60;
HC-CDR2: SEQ ID NO:61;
HC-CDR3: SEQ ID NO:62.

[Claim 9]. The combination for use according to claim 8, wherein the CAR comprises an
antigen binding domain comprising:

or

or

or

a VL comprising, or consisting of, an amino acid sequence having at least 75%
sequence identity to SEQ ID NO:16 and a VH comprising, or consisting of, an amino
acid sequence having at least 75% sequence identity to SEQ ID NO:17;

a VL comprising, or consisting of, an amino acid sequence having at least 75%
sequence identity to SEQ ID NO:24 and a VH comprising, or consisting of, an amino
acid sequence having at least 75% sequence identity to SEQ ID NO:25;

a VL comprising, or consisting of, an amino acid sequence having at least 75%
sequence identity to SEQ ID NO:32 and a VH comprising, or consisting of, an amino
acid sequence having at least 75% sequence identity to SEQ ID NO:33;

a VL comprising, or consisting of, an amino acid sequence having at least 75%
sequence identity to SEQ ID NO:63 and a VH comprising, or consisting of, an amino
acid sequence having at least 75% sequence identity to SEQ ID NO:64.

[Claim 10]. The combination for use according to any one of claims 2 to 9, wherein the
thymidine kinase is HSV-1 thymidine kinase.

[Claim 11]. The combination for use according to any one of claims 1 to 10, wherein the
method of treating a cancer comprises:

(a) isolating at least one cell from a subject;

(b) modifying the at least one cell to express or comprise a CAR specific for a cancer
cell antigen, or a nucleic acid encoding a CAR specific for a cancer cell antigen,

(c) optionally expanding the modified at least one cell, and;

(d) administering the modified at least one cell to a subject.

[Claim 12]. The combination for use according to any one of claims 1 to 11, wherein the
cancer is selected from head and neck cancer, nasopharyngeal carcinoma (NPC), cervical
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carcinoma (CC), oropharyngeal carcinoma (OPC), gastric carcinoma (GC), hepatocellular
carcinoma (HCC) and lung cancer.
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