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QOneolyiic Virotherapy and hnmunotherapy

Technical Field
The present disclosure relates at least to the figlds of cell biclogy, molecular biclogy, immunology,
virclogy, and medicine, including cancer therapy. In parlicular embodiments the disclosure relates

{o combination treaiments involving the use of oncolytic virotherapy and immunotherapy.

Background
Oncolviic viratherapy 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: 627-832). Since HNSCC is g locoregional disease that presents
at or close to the surface of the body, i is amenable {o initigl intratumnoral injection of adenoviral
vectors (Ads) to prompt a loco-regional and even g systemic anti-tumor immune response (Liu ef
al., Nature Clinical Practice Oncology (2007 4: 101-117). Several clinical frials of conditionally-
replicating Ads (OncAds) or replication-deficient Ads encoding a therapeutic transgene have
demonsiraied the safety and feasibility of Ad gene therapy for HNSCC, but failed to show
improved overall survival since intensive focal treatment, even when combined with
chemo/radiotherapy, did not prevent metastasis to distant sites (Liu ef a/., supra). OncAds are
generally administered intratumorally, and poorly re-target to metastasized tumors {(Koksi ef af.,
Molecular Therapy: The Journal of the American Society of Gene Therapy (2015) 23:1641-1852).

OncAd with helper-dependent Ad (HDAG) expressing immunomodulatory molecules

Adenoviral-based vectors (Ads) can infect a range of malignant cells and express high ievels of
vtic antigens and immunogenic transgenes, making them altractive as agents for cancer gene
therapy (Cerullo ef a/., Advances in Cancer Research (2012) 115, 265-

318). OncAds selectively replicate in cancer cells and are commionly 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, 120-126). Since HDAJ vector DNA encodes
packaging signals, the OncAd replication machinery acts in frans 1o replicate and package both
OncAd and HDAd within infected tumor cells, leading 1o multiple cycles of production and release
of both the oncolyiic virus and the transgenes encoded by the HDAd (combinatorial adenoviral
vectors: CAA-VEC, Farzad ef al, Molecular Therapy - Oncolytics (2014) 1, 14008},

CAR T-celi therapy
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The use of T-cells as agenis for cancer therapy has recently been facilitated by the expression of
cancer cell antigen-directed chimeric antigen receptors (CARs; reviewed in Kershaw ef a/., Nature
(20133 13: 525-541). CAR-modified T-cells have shown promise for the treatment of hematological
malignancies (Garfall ef a/., The New England Journal of Medicine (2015) 373:1040-10473, but
have been less effective in treating solid tumaors, which may in part be a conseguence of the highly
immunosuppressive nature of the solid tumor microenvironment (Guail ef &/, Nature Medicine
(2013} 19:1423-1437). Due o immunosuppressive mechanisms at tumor site CAR T-celis fail to
expand and persist long term despite the expression of one or two costimulatory endodomains.
The present disclosure provides a solution to a long-felt need for effective cancer therapies,

including combinatorial cancer therapies.

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

(i} an oncolytic virus;

(iiy a virus comprising nucleic acid encoding an immunomodulatory factor; and

(i) 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, (i) a virus comprising nucleic acid encoding
an immunomodulatory factor, and (i) at least one cell comprising a chimeric antigen receptor

(CAR} specific for a cancer cell aniigen, for use in a method of treating a cancer.

Also provided is the use of (i) an oncolytic virus, (i} 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, in the manufacture of a medicament for use in a method of
treating a cancer.

Also provided is a method of treating a cancer, comprising administering io a subject:
{i} an oncolytic virus; and
{iiy at least one cell comprising a chimeric antigen receptor (CAR) specific 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 tregting a

candcer.

SUBSTITUTE SHEET (RULE 26)



(82

10

15

20

25

30

35

WO 2018/195427 PCT/US2018/028577

Also provided is the use of (i) an oncolytic virus, and (i) at least one cell compyising 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 oncolylic virus.

Also provided is a method of treating a cancer, comprising administering 1o a subject:
{iy an oncolytic virus, and

{ity at least one immune cell specific for the oncolytic virus.

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

in some embodiments, the oncolytic virus is an oncolyvtic adenovirus (OncAd). In some
embodiments, the oncolytic virus is derived from adenovirus 5 (Ad5). In some embodiments, the
oncolytic virus encodes an E1A protein which displays reduced binding to 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 LTCHEACF (SEQ ID NO:52). In some embuodiments, 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 oncolylic virus comprises nucleic
acid having one or more binding sites for one or more iranscripiion factors. In some embodiments,

the oncolyiic virus comprises nucleic acid having one or more binding sites for STATHT.

in some embodiments, the virus comprising nucleic acid encoding an immunomodulatory factor is
a helper-dependent adenovirus (HDAJ). In some embodiments, the immunomodulatory factor is
selected from: an agonist of an effector immune response or antagonist of an immunoregulaiory
response. In some embodiments, the virus comprising nucleic acid encoding an
immunomodulatory facior comprises nucleic acid encoding iL-12 and/or antagonist anti-PD-L1
antibody. in some embodiments, the virus comprising nucleic acid encoding an immunomodulatory
factor comprises nucleic acid encoding an enzyme capable of calalysing conversion of a non-toxic
factor to a cytotoxic form. In some embodiments, the enzyme is selectad 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 enceding a

thymidine kinase.
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in some embodimenis, the at least one cell comprising a CAR specific for a cancer cell antigen is
a T cell. In some embodiments, the CAR comprises an antigen binding domain capable of specific
binding io HERZ. In some embodiments, the CAR comprises an antigen binding domain

comprising:
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or

or

or

a Vi domain comprising:
LC-CRD1: SEQ D NGOG,
LC-CRD2: SEQ D NO:11;
LC-CRD3: SEQ ID NO:1Z;

and a VH domain comprising:
HC-CRD1: SEQ D NG:3;
HC-CRD2: SEQ 1D NG:!14;
HC-CRD3: SEQ 1D NO:15;

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

and a VH domain comprising:
HC-CRD1: SEQ 1D NO:21;
HC-CRD2Z: SEQ 1D NO: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: 8EQ 1D NO:28;

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

a VL domain comprising:
LC-CRD1: SEQ 1D NOSET,
LC-CRDZ: SEQ 1D NOSES;
LC-CRD3: SEQ 1D NO5Y;

and a VH domain comprising:
HC-CRD1: SEQ ID NOBG;
HC-CRD2: SEQ ID NOB1;
HC-CRD3: SEQ ID NOB2.
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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%, 80%, 85% or grealer sequence identity 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%, 80%, 85% or grealer sequence identily to SEQ 1D NOG:17;

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

having at least 758%, 80%, 85%, 90%, 85% or grealer sequence identity to SEQ ID NOG:24
and a VH comprising, or consisting of or consisting essentially of, an amino acid sequence
having at least 758%, 80%, 85%, 90%, 85% or greater sequence identity to SEQ 1D NO:.25;

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

having at least 758%, 80%, 85%, 90%, 85% or grealer sequence identity to SEQ 1D NOG:32
and a VH comprising, or consisting of or consisting essentially of, an amino acid sequence
having at least 758%, 80%, 85%, 90%, 95% or greater sequence identity to SEQ 1D NO:33;

a VL comprising, or consisting of, an amino acid sequence having at least 78% sequence
identity o SEQ 1D NO:83 and a VH comprising, or consisting of, an amino acid sequence
having at least 75% sequence identity io SEQ 1D NO:84.

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 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 lzast one cell, and;

{4y administering the modified at least one cell to a subject; in specific embodiments the
modified cell upon administration is provided {o 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 modifying the at lzast one cell to express or comprise a CAR spegcific for a cancer call
antigen, or a nucleic acid encoding a CAR specific for g cancer cell antigen,

(¢} optionally expanding the modified al 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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(&) 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} administering at least one immune cell specific for the oncolylic virus 1o a subject.

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

(3C), 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 seguence SEQ ID NO34,

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
nucleic acid sequence having at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 958% or greater

sequence identily to SEQ 1D NG:51 or an equivalent sequence as a resull of codon degeneraocy.

Also provided is an OncAd comprising a nucleic acid sequence having at least 60%, 85%, 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 some embodiments the OncAd encodes an E1A
protein comprising, or consisting of or consisiing essentially of, the amino acid sequence SEQ D
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 embodimenis the HDAd
additionally comprises nucleic acid encoding an enzyme capable of calalysing conversion of a
non-toxic factor 1o a cytoioxic form. In some embodiments the enzyme is selected from: thymidine
kinase, cytosine deaminase, nitroreductase, cylochrome P450, carboxypeptidase G2, puring

nuclecside phosphorylase, horseradish peroxidase and carboxylesierase.

in some embodiments, the HDAJ additionally comprises nucigic acid encoding a thymidine
kinase. In cases wherein the HDAd nucleic acid encodes 1L-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 [L-12 and anti-PD-L1 antibody, the
positioning on the HDAd nucleic acid may be of any sultable configuration, suchasina 5t ¥
direction the nucleic acid region encoding IL-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 Vi domain comprising:
LC-CRD1: SEQ 1D NO:G;
LC-CRDZ: SEQ ID NO:11;
LC-CRD3: SEQ ID NO:12;
and a VH domain comprising:
HC-CRD1: SEQ ID NO:13;
HC-CRDZ: SEQ ID NO:14;
HC-CRD3: SEQ ID NO:15;

a VL domain comprising:
LC-CRD1: SEQ ID NO:§g;
LC-CRDZ: SEQ ID NO:g;
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 ID NO:23;

a VL domain comprising:
LC-CRD1: SEQ ID NO:26;
LC-CRD2: SEQ ID NO:27;
LC-CRD3: SEQ ID NO:28;
and a VH domain comprising:
HC-CRD1: SEQ ID NO:29;
HC-CRD2: SEQ ID NO:3G;
HC-CRD3: SEQ ID NO:31;

a VL domain comprising:

LC-CRD1: BEQ ID NOIBT;
LC-CRD2: 3EQ 1D NO:EBS;
LC-CRD3: 3EQ 1D NO:Bg;

and a VH domain comprising:

HC-CRD1: SEQ 1D NO:®EO;
HC-CRDZ: SEQ 1D NO:@©1;
HC-CRD3: SEQ D NO@g2.

in some embodiments, the CAR comprises an antigen binding domain comprising:
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a VL. comprising, or consisting of or consisting essentially of, an amino acid seqguence
having at least 75%, 80%, 85%, 80%, 85% or grealer sequence identity 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%, 80%, 85% or grealer sequence identily to SEQ 1D NOG:17;

or
a VL comprising, or consisting of, an aming acid sequence having at least 75%, 80%,
85%, 80%, 85% or greater sequence identity o 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%, 95% or greater sequence identity to SEQ 1D NO:25;

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:32 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 1D 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 o SEQ 1D NO:G3 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 1D NO:84.

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

the chimeric antigen receptor (CAR) according 1o the present disclosure.

The present disclosure also provides a cell comprising the oncolviic 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 disclosure also provides a pharmaceutical composition comprising the oncolytic
adenovirus (OncAdsy, the helper-dependent adenovirus (HDAJ), the chimeric antigen receptor
{CAR}; the nucleic acid or plurality of nucleic acids or the cell according 1o the preseni disclosure
may be associated with or comprised in a pharmaceutically acceptable carrier, difusnt, 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 (HDAJ), the chimeric
antigen receptor (CARY}, the nucleic acid or plurality of nucleic acids, the cell or the pharmaceutical

composition according to the present disclosure.
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The present disclosure also provides the oncolvlic adenovirus (OncAd), the helper-dependent
adenovirus (HDA), the chimeric antigen receptor (CAR), the nucleic acid or plurality of nucleic
acids, the cell or the pharmaceutical composition according 1o the preseni disclosure foruse in a

method of treating a cancer.

The present disclosure also provides the use of the oncolylic adenovirus {(OncAd), the helper-
dependent adenovirus (HDAd), 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 aspects of the present disclosure, the canceris
selected from head and neck cancer, nasopharyngeal carcinoma (NPC), cervical carcinoma (CC},
cropharyngeal carcinoma (OPC), gastric carcinoma (GO}, hepatocellular carcinoma (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 to 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, (iy oncolytic virus, (i) virus providing immunomodulatory factor(s)
and {iil) CAR-bearing immune celis (such as T celis) specific for a cancer cell antigen are used in
combination as a cancer therapy. The therapeutic agents are combined {0 provide an improved
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 at least 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 oncolvtic 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.

Oncolytic virus
The present disclosure emplovs oncolvtic virus. Oncolvtic viruses and their use to treat cancer is
reviewed, for example, in Chiocca and Rabkin Cancer Iimmunol Res (2014) 2(4): 285-300, which is

hereby incorporated by reference in s entirety.
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Oncolytic viruses replicate in, and cause lysis of, cancer celis. Often they are seleclive for cancer
celis over non-cancerous cells; for example, oncolytic viruses comimonly replicate in dividing cells
in preference to non-dividing cells. Oncolytic viruses are therefore useful to selectively kill cancer
celis and destroy tumours, withoul causing substantial damage 1o normal, non-cancerous

celisftissue.

Oncolytic virotherapy is associated with several advantages feglures. Onocobytic viruses often
target several oncogenic pathways and use muitiple mechanisms for cytotoxicity, minimising the
chanoces of resistance arising. As noted above, because oncolytic viruses replicate selectively in
tumours and are non-pathogenic they display minimal toxicity. Virus dose in the tumour also
increases over time due 1o replication of the virus, and the oncolytic viruses can also be

manipulated genetically to improve safely, 2.g. by engineering sensilivity 10 a drug.

There are two main classes of oncolytic virus:

(i) viruses that naturally replicate preferentiglly in cancer cells, and which are non-
pathogenic in humans ofien due {o elevated sensitivity 1o innate antiviral signalling or dependence
on oncogenic signalling pathways, including autonomous parvoviruses, myxoema virus (MYXV,
poxvirus), Newcastle disease virus (NDV; paramyxovirus), reovirus, and Seneca valley virus (SVV,
picornavirus); and

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

paramyxovirus), poliovirus (PV; picornavirus), and VV (poxvirus).

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

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

For example, oncolytic virus may by genetically engineered {0 introduce tissue-specific internal
ribosome entry sites RESs) only permiiting viral translation in target cells, and/or to introduce
miRNAS/MIRNA response elements (MRESs), differential miRNA expression between healthy cells
or certain tissues vs. tumor cells allows viruses to be detargeted from healthy celisflissues.
Oncolytic virus may also by engineered 1o place iranscription of the viral genome under the control
of a cell- or tissue-spedcific regulatory region, such as promoter/enhancers {e.g. tumour cell-specific
promoter). in some embodiments, the oncolytic virus according 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 targeling, e.g. through modification of virus
receptors/coat proteins to target tumour cells and/or detarget healthy celis/issues.

Oncolytic 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 sequestration in the liver, and to
maximise tumour delivery, as described in Chiocca and Rabkin, supra. For example, oncolytic
virus may be administered in a cell carrier, e.¢. in mesenchymal stromal cells, myeloid-derived
suppresser cells (MDSCs), neural stem celis, T cells, oytokine-induced killer cells, or irradiated

tumor cells, or can be coated in nanoparticles.

in some embodiments, the oncobytic virus of the present disclosure is, or is derived from, an
adenovirus (Ad), herpes simplex virus (HSV), vaccinia virus (VV), vesicular stomatitis virus (VSV},
autonomous parvovirus, myxema virus (MYXY), Newcastle disease virus (NDV), reovirus, Seneca
valiey virus (SVV) morbillivirus virus, retrovivus, influenza virus, Sindbis virus (SINVY) 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-594.

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 functional elements of the reference virus. A
“unctional element” may e.g. be a transcriptional reguilator {e.g. a promoter/enhancer), a regulator
of post-transcriptional processing, a transiational regulator, a regulator of post-transcriptional
processing, a response element, a repeat ssquence, or a viral profein. in some embodiments, an
oncolytic 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}y. OncAds are reviewed e.g. in Larson ef af., Oncotarget. (2015) 6{24). 18876~

19989, which is hersby incorporatad by reference in its entirety.

in some embodiments the OncAd is, oris derived from, a species A, B, C, D, E, F or G human
adenovirus (i.e. HAdV-A, HAAV-B, HAJV-C, HAJV-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, oris derived from, Ad5, AdZ, Ad1, AdS or AdS7.
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in some embodiments the OncAd is a conditionally replicating adenovirus {(or CRAd]).

in some embodimenis the OncAd has reduced ability to infect, replicate in and/or lyse non-
cancerous cells (as compared to the ability to infect/replicate in and/or lyse equivalent cancerous
celis), 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 seqguences. In some embodiments, the modification alters the production or activity of
the encoded protein. In some embodiments, the modification is a truncation or deletion of the

protein.

in some embodiments, the OncAd comprises modification to an adenovirus early protein. In some
embodiments, the modification is {0 the region encoding E1A protein. In some embodiments, the
OncAd encodes an E1A protein having reduced ability 1o bind to Rb protein as compared to
wildtype E1A protein {(e.g. E1A encoded by the adenovirus from which the OncAd is derived). In
some embodiments the OncAd encoedes an E1A protein lacking the amino acid sequence
LTCHEACF (SEQ 1D NO:52). An example of an OncAd comprising encodes an E1A protein
lacking the amino acid sequence LTCHEACF (SEQ 1D NO:52) is Oncb/3AJZE1AZ4 shown in SEQ
1D NG5S,

in some embodiments the oncolytic virus encodes an E1A protein comprising, or consisting of or
consisting essentially of, an amino acid sequence having at least 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 88%, 80%, 31%, 92%, 83%, 84%, 95%, 96%, 87%, 98%, 98% or having
100% sequence identity o SEQ 1D NO:34.

in some embodiments, the oncolytic 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 (.. 5’ {0) to nucleic

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

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

Herein, “expression” may refer {0 gene expression or protein expression. Gene expression can be
measured by various means known to those skilled in the ar, for example by measuring levels of

mRNA by guantitative real-time PCR (GRT-PCR), or by reporter-based methods. Similarly, protein
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expression can be measured by various methods well known in the ant, 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 al. 20410 Mol Ther 18 1980-1871, which is hereby
incorporated by reference its entirety. ICCVIR15 comprises § binding sites for the transcription
factor E2F.

in some embodiments the oncolytic virus comprises one or more binding sites for a transcription
factor whose gene or protein expression, or activity in a cell, 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 cylokine/chemokine produced by, or a protein expressed at
the cell surface of, an effector immune cell, e.g. CD8&+ ovictoxic 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 one or more hinding
sites for a STAT transcription faclor. In some embodiments, the oncolvtic virus comprises one or
more binding sites for a STAT1. An ICOSTAT OncAd described herein possesses 8 binding sites
for STATH, and STAT1 is known to be upregulated 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 oncolytic virus comprises more than one binding site for a STATH, e.q.
atleast 2, 3,4,5,86,7, 8,9, or 10 binding sites for STAT1. In some embodiments, a binding site for
STAT1 may comprise or consist of or consist essentially of the sequence TTCCGGGAA (SEQ ID
NCB3), or TTCTCGGAA (SEQ D NO54). In some embodiments, the oncolytic virus of the
present disclosure comprises one or more copies of the sequence TTCCGGGAA (SEQ 1D NO:53)
or TTCTOCGGAA (SEGQ 1D NG:54).

in some embodiments the oncolytic virus according to the present disclosure comprises, or
consisis of, or consists essentially of, a nucleic acid sequence having at least 80%, 61%, 82%,
63%, 84%, 65%, 66%, 67%, 88%, 9%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%,
B80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 81%, 92%, 93%, 84%, 35%, 96%,
97%, 98%, 998% or having 100% sequence identity to SEQ ID NO:51 or an equivalent sequence

as a result of codon degeneracy.

in some embodiments the oncolytic virus according to the present disclosure comprises, or

consisis of, or consists essentially of, a nucleic acid sequence having at least 60%, 61%, 62%,
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83%, 84%, 65%, 88%, 87%, 68%, 89%, T0%, 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%, 86%,
97%, 98%, 99% or having 100% sequence identity to SEQ 1D NO:55 or an equivalent sequence

as a result of codon degensaracy.

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

Virus comprising nucleic acid encoding an immunomodulatory faclor

The present disclosure employs a virus comprising nucleic acid encoding an immunomodulatory
factor. The virus acts as a vector for delivering the immunomodulatory factor, In certain
embodiments, the virus comprises nucleic acid encoding mare 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 celly may be used. Suitable viruses include gammaretrovirus (e.g.
muring Leukemia virus (MLV)-derived vectors), lentivirus, adenovirus, adenc-associated virus,
vaccinia virus and herpesvirus, e.g. as described in Maus ef a/., Annu Rev immunoi (2014)
32:188-225 or Morgan and Boyerinas, Biomedicines 2016 4, 8, which are both hereby
incorporaied 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 oncolytic virus comprising nucleic acid encoding at least one immunomodulatory

factor.

An immunomodulatory factor(s) encoded by the virus comprising nucleic acid encoding the
immunomodulatory factor(s) according to the present disclosure are preferably selected {o
facilitate the immune response 1o 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,
Twt cells, NK celis or NKT celis).

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

response, e.g. a cytokine or chemokine promoting activation, recruitment, proliferation, activity
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and/or survival of effector immune cells {e.q. -2, IL-7, 1L-17, 1L-12, 1L-21, [L-15, MiP-1a or
RANTES), agonist antibody for a costimulatory receplor {e.g. 4-1BB, OX40, CD28, C027, 1COS,
CD30 or GITR), or ligand for a costimulatory recepior (e.g. 4-1BBL, OX40L, CD80, CD86, CD70,
ICOSL, CD30L or GITRL). In some embuodiments, the agonist of an effector immune response
may be an antagonist of an immune checkpgoint inhibitor, or an antagonist of ligand for immune
checkpoint inhibitor, e.g. antagonist antibody o PD-L1, PD-L2, PD-1, CTLA-4, LAG-3, TIM-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. TGFE (2. antagonist anti-TGFB antibody or soluble/decoy TGFR
receptorn). In some embodiments, an agonist of an effector immune response may be a molecule

for engaging and co-opting bystander effector immune celis 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 cytckine/chemokine promaoting activation,
recruitment, proliferation, activity and/or survival of immunoregulatory cells such as regulaiory T
cells (Tregs) and/or myeloid-derived suppressor cells (MDSCs), e.g. CCLY, CXCL10, CCL20,
CCL22.

in some embodiments the virus comprising nucleic acid encoding an immunomodulatory factor
may additionally comprise nucleic acid encoeding further functional sequence(s). For example, the
virus may comprise nucleic acid encoding a profein(s) for reducing growth/proliferation/survival of
infected cells, or protein(s) for rendering infected cells sensitive {0 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 1o a cytoloxic form. The enzyme may catalyse conversion of a non-toxic prodrug

into its active, cytotoxic form.

Enzyme/prodrug systems are well known in the art and include those describaed in Malekshah et
al. Curr Pharmacol Rep. (2018} 2(6): 299308 which is hereby incorporaied by reference in its
entirety. Examples of non-toxic prodrugs, their active cyiotoxic 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 enceoding 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 thymiding kinase for rendering cells
expressing the virus sensitive o treaiment with ganciclovir (GCV), aciclovir (ACV) and/or
valaciclovir. The virus may comprise nucleic acid encoding cytosineg deaminase for rendering celis
expressing the virus sensitive to treatment with 5-flucrocytosine (5-FC), which is converted by
cviosine deaminase to 5-fluorouracit (5-FU)}. The virus may comprise nucleic acid encoding
nitroreductase for rendering cells exprassing the virus sensitive to treatment with CB1854, nitro-
CBI-DE! and/or PR-104A. The virus may comprise nucleic acid encoding cytochrome P450 for
rendering cells expressing the virus sensitive {0 treatment with oxazaphosphorine {e.g.
cyclophosphamide or ifosfamide). The virus may comprise nucieic 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 cells expressing the virus sensitive 1o treatment
with 8-methylpurine 2-deoxyriboside and/or fludarabine (e.g. 8-methylpurine-2'-deoxyriboside
(MeP-dR), 2-F-2'-deoxyadenosine (F-dAdo) or arabinofuranosyl-2-F-adenine monophosphate (F-
araAMP). The virus may comprise nucleic acid encoding horseradish peroxidase for rendering
cells expressing the virus sensitive 1o treatment with indole-3-acetic acid ({AA). The virus may
comprise nucleic acid encoding carboxylesterase for rendering celis 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 (HDAJ). HDAdS are
reviewed, for example, in Rosewell ef /., J Genetl 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 Ky} for transduction of a coding sequence of interest. HDAds are non-integrating, and are able
to efficiently transduce a wide variety of cell types independently of the cell cycle, and mediate

long-term transgene expression without chronic toxicity.

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

in particular embaodiments 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 to 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 celis co-
infected with the OncAd, and in turn because the OncAd is selective for replication in cancerous
celis, expression of the faclor{(s) encoded by the HDAd is restricted 1o cancerous celisfissue,

minimising side effects.

Furthermore, because the OncAd and HDAJ efficiently target and infect tumour cells, expression
of the immunomodulatory factor(s) in those cells can change the normally Immunosuppressive
tumour microenvironment {o provide conditions promoting the activation, recruitment (Le. tumour

penetration/infiltration), proliferation, activity and/or survival of effector immune cells.

in particular, in the context of the present disclosure wherein the methods of treatment employ the
use of CAR-T cells, expression of the immunomodulatory factor(s) encoeded by the HDAd provide

for enhanced activation, recruitment, proliferation, activity and/or survival of the CAR-T cells.

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 antagenist anti-PD-L1 minibody.

in some embodiments, the virus comprising nucleic acid encoding an immunomodulatory factor
according to the present disclosure encodes 1L~-12. 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%,
88%, 87%, 88%, 838%, 90%, 91%, 82%, 93%, 84%, 35%, 96%, 87%, 58%, 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 signaliing is an anti-PD-L1 antibody.

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

LC-CRD1: SEQ 1D NO:38;

LC-CRD2: SEQ D NO40;

LC-CRD3: SEQ D NO41;
and a VH domain comprising.

HC-CRD1: SEQ ID NO42;

HC-CRD2: SEQ ID NO43;
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HC-CRD3: SEQ ID 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%, 78%,
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 80%, 91%, 92%, 93%, 94%, 95%, 86%,
97%, 98%, 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%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
85%, 46%, 97%, 88%, 98% or having 100% sequence identity to SEG 1D NO:46,

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%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% or 100% sequence identity 1o SEQ ID NO:38.

in some embodiments, the virus comprising nucleic acid encoding an immunoemodulatory factor
according to the present disclosure comprises an aming acid sequence encoding a thymidine
kinase. In some embodiments the virus comprising nucleic acid encoeding an immunomodulatory
factor comprises nucleic acid encoding 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%, 93%, 94%,
95%, 86%, 97%, 98%, 99% or 100% sequence identity to SEQ 1D NO:386.

in some embodiments, the virus comprising nucleic acid encoding an immunomodulatory factor
according to the present disclosure comprises, or consists of or consist essentially of, a nucleic
acid sequence having ai lsast 80%, 81%, 82%, 83%, 64%, 85%, 68%, 67%, 68%, 68%, 70%,
1%, 72%, 73%), 74%, 75%, T6%, 77%, 78%, 78%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 4%, 95%, 986%, 7%, 98%, 89% or having 100% seguence

identity to SEQ 1D NO:50 or an equivalent sequence as a rasult of codon degeneracy.

Chimeric Antigen Receptors (CARs) and CAR-expraessing cells

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

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

cell membrane anchor region, and may act as a flexible linker.
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The aniigen-binding 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 exampile, the antigen-binding domain of a CAR may comprise amino acid
seguences for the complementarity-determining regions (CDRs) or complete light chain and heavy
chain variable region amino acid sequences of an antibody which binds specifically {o 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 {L-13Ra2-targeted CAR has been
developed using an antigen-binding domain based on HL-13 (see e.g. Kahlon ef af. 2004 Cancer
Res 64(24). 9160-9166).

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 celi 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.g. the cancer cell antigen may be expressed with
abnormal localisation), or may be expressed with an abnormal structure by a cancer cell. 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 {.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 extermnal surface of the cancer cell (i.e. is extracellulan). 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 GPl anchor). In some embodiments, the cancer cell antigen is
expressed at the cell surface {/.e. is expressed in or at the cell membrane) of a cancerous cell, but

may be expressed inside the cell (. 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 symptoms of a cancer. The cancer-associated antigen may be assodciated with
the cause or pathology of the cancer, or may be expressed abnormally as a consequence of the
cancer. in some embodiments, the antigen is an antigen whose expression is upregulated (a.g. at
the RNA and/or protein level) by cells of a cancer, e.g. as compared to 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 cells
derived from the same tissue/cell type). In some embodiments, the cancer-associated antigen may
be the product of a mutated oncogene or mutated tumor suppressor gene. in some embaodiments,
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 celi surface glycolipid or
glvcoprotein.

Cancer cell antigens are reviewed by Zarour HM, Deleo A, Finn OJ, ef al. Categories of Tumor
Antigens. In: Kufe DW, Pollock RE, Weichselbaum RR, ef g/, editors. Holland-Frei Cancer
Medicine. 6th edition. Hamilton (ON): BC Decker; 2003, Cancer cell antigens include oncofetal
antigens: CEA, Immature laminin receptor, TAG-72,; oncoviral antigens such as HPV ES and E7;
overexpressed proteins: BING-4, calcium-activated chloride channel 2, cyclin-B1, 807, Ep-CAM,
EphA3, HERZ/neu, telomerase, mesothelin, SAP-1, surviving; cancer-testis antigens: BAGE,
CAGE, GAGE, MAGE, SAGE, XAGE, CTg, CT10, NY-ES0-1, PRAME, SSX-2; lineage restricted
antigens: MART1, Gp100, fyrosinase, TRP-1/2, MC1R, prostate specific antigen; mulated
antigens: B-catenin, BRCA1/2, CDK4, CMLES, Fibronectin, MART-2, p53, Ras, TGF-BRIL, post-
transiationally altered antigens: MUCHT, idiotypic antigens: Ig, TCR. Cther cancer cell antigens
include heat-shock protein 70 (HSP7T0), heat-shock protein 90 (HSP80), glucose-~regulated protein
78 (GRP78), vimentin, nucleolin, feto-acinar pancreatic protein (FAPP), alkaline phosphatase
placental-like 2 (ALPPL-2), siglec-5, stress-induced phosphoprotein 1 (ETIP1), prolein 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 to HERZ2. In
some embodiments, the CAR comprises an antigen binding domain comprising the CDRs of an
antibody capabile of speciiic binding to HERZ2. In some embodiments, the CAR comprises an
antigen binding domain comprising the VL and VH regions of an antibody capabile of spacific
binding to HERZ.

in particular embodiments, the cell expressing the CAR comprises two, separate CARs each that
target different cancer cell antigens, and in particular aspects at least one of the CARs fargets
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 binding domain comprising a VL domain
comprising:

LC-CRD1: SEQ 1D NO:10, SEQ D NGi8, SEQ 1D NG:28 or SEG D NG: 57,
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LC-CRD2Z: SEQ 1D NO:11, SEQ 1D NO:19, SEQ 1D NO:27 or SEQ ID NO: 58;

LC-CRD3: SEQ 1D NO:12, SEQ 1D NO:20, SEQ ID NO:28 or SEQ 1D NO: 59;
and a VH domain comprising:

HC-CRD1: SEQ 1D NO:13, SEQ 1D NO:21, SEQ 1D NO:29 or SEQ ID NG: 80;

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

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

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

LC-CRD1: SEQ ID NO:G;

LC-CRDZ: SEQ ID NO: 1,

LC-CRD3: SEQ ID NOiz;
and a VH domain comprising:

HC-CRD1: SEQ ID NO:13;

HC-CRDZ: SEQ ID NO:14;

HC-CRD3: SEQ ID NO:15.

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

LC-CRD1: SEQ ID NO:18;

LC-CRD2: SEQ ID NO:19;

LC-CRD3: 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 1D NO:28;

LC-CRD2Z: SEQ 1D NO:27;

LC-CRD3: SEQ 1D NO:28;
and a VH domain comprising:

HC-CRD1: SEQ ID NO:28;

HC-CRD2: SEQ ID NO:30;

HC-CRDS: SEQ ID NO:31.

in some embodiments the CAR comprises an antigen binding domain comprising a VL domain
comprising:
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a VL. domain comprising:
LC-CRD1: SEQ 1D NO:5T,;
LC-CRD2: SEQ 1D NO:58;
LC-CRD3: SEQ 1D NG5S,

and a VH domain comprising:
HC-CRD1: SEQ D NO:BO;
HC-CRD2: SEQH D NO:61;
HC-CRD3: SEQ 1D NGS2.

in some embodiments the CAR comprises an antigen binding domain comprising & 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%, 86%, 87%, 98%, 99% or having 100%
sequence identity to SEQ 1D NO:186, 24, 32 or 63.

in some embodiments the CAR comprises an antigen binding domain comprising a 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%, B8%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 86%, 97%, 98%, 89% or having 100%
sequence identity to SEQ 1D NO17, 258, 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%,
TT%, 18%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 88%, 87%, 88%, 88%, 90%, 81%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 98% or having 100% sequence identity to SEQ 1D NO:16 and a VH
comprising, or consisting of or consisting essentially of, an amino acid sequence having at isast
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91°%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 89% or having 100% sequence identity to SEQ 1D 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%, 78%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 88%, 90%, 81%, 92%, 93%,
94%, 95%, 86%, 97%, 88%, 88% or having 100% sequence identity to SEQ 1D NOG:24 and a VH
comprising, or consisting of or consisting essentially of, an amino acid sequence having at isast
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or having 100% sequence identity to SEQ 1D NO:25.
in some embodiments the CAR comprises an antigen binding domaln 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%, 31%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 88% or having 100% sequence identity to SEQ 1D NG:32 and a VH
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comprising, or consisting of or consisting essentially of, an amino acid seguence having at least
75%, T6%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 83%, 90%, 81%,
892%, 93%, 94%, 85%, 96%, 97%, 98%, 98% or having 100% sequence identity to SEQ 1D NO:33.
in some embodiments the CAR comprises an antigen binding domain comprising a VL comprising,
consisting of, or consisting essentially of, an amino acid sequence having at least 75%, 76%, 77%,
78%, 78%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 80%, 91%, 92%, 93%, 84%,
85%, 96%, 97%, 98%, 98% or having 100% sequence identity to SEQ ID NO63 and a VH
comprising, consisting of. or consisting essentially of, an amino acid seguence having at least
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 85%, 96%, 97%, 98%, 99% or having 100% sequence identity to SEG 1D NC: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 to
the cell membrane of g cell expressing a CAR, with the antigen-binding region in the exiracellular
space, and signalling region inside the cell. Suitable fransmembrane domains include
transmembrane region derived from CD28, CD3-{, CD4 or CDS,

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%, 81%, 92%, 93%, 94%,
95%, 86%, 97%, 98%, 99% or 100% sequence identity to SEQ 1D NO:4.

The signalling region of a CAR aliows for activation of the T cell. The CAR signalling regions may
comprise the aminc acid sequence of the intraceliular domain of CD3-, which provides
immunoreceptor 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 /., 2001 J Immunol 166(1}3:182-187). CARs comprising a signalling
region derived from the intraceliular 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%, 91%, 92%, 83%, 94%,
95%, 96%, 97%, 98%, 99% or 100% seguence identity o SEQ 1D 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, to facilitate activation of CAR-expressing T celis
upon binding to the target protein. Suitable co-stimulatory molecules include at [east CD2§, OX40,
4-18B, IC0S and CD27. CARs having a signalling region including additional co-stimutatory

seguences are often referred {0 as second generation CARs.

in some cases CARs are engineersd 1o provide for co-stimulation of different intraceliular
signalling pathways. For example, signalling associated with CD28 costimulation preferentially
activates the phosphatidylinositol 3-kinase (P13K) pathway, whereas the 4-1BB-mediated
signalling is through TNF receptor associaied factor (YRAF) adaptor proteins. Signalling regions of
CARs therefore sometimes contain co-stimulatory sequences derived from signalling regions of
more than one co-stimulatory molecule. CARSs comprising a signaliing region with multiple co-

stimulatory sequences are often referred {0 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 amino acid sequence 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 consists
essentially of, an amino acid sequence having at least 80%, 85%, 90%, 81%, 92%, 93%, 94%,
95%, 86%, 97%, 98%, 99% or 100% sequence identity to SEQ 1D 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 1o orient in different directions. Hinge regions may be derived from
g1 or the CH:CH; region of immunoglobulin. In some embaodiments, the CAR of the present
disclosure comprises a hinge region comprising or consisting of or consisting essentially of an
amino acid seguence which comprises, consists of or consisis essentially of, or is derived from,

the amino acid sequence of the hinge region of IgG1 or the CH2CHs region of immunoglobulin,

in some embodiments the celt membrane anchor region comprises, or consists of or consisis
essentially of, an amino acid sequence having at least 85%, 80%, 91%, 82%, 93%, 84%, 25%,
96%, 97%, 28%, 99% or 100% sequence identity to SEQ ID NO:9.

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%, %1%, 92%, 83%, 94%, 95%, 96%, 97%, 98%,

99% or having 100% sequence identity to SEQ 1D NG, 2, 3 or 56.
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The present disclosure also provides a cell comprising or expressing a CAR according (o the
present disclosure. Also provided is a cell comprising or expressing a nucleic acid encoding a CAR
according to the disclosure. Engineering of CARs into T cells may be performed during culture, in
vitro, for transduction and expansion, such as happens during expansion of T cells for adoptive T
cell therapy. Methods for engineering immune cells to express CARs are known 1o the skilled
person and are described e.g. in Wang and Riviére Mol Ther Oncolytics. (2016) 3:16015, which is
hereby incorporated by reference in its entirety. It will be appreciated that “at least one cell”

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

The cell comprising or expressing a CAR according 1o 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 {ncluding any animal in the order Rodentia), cat, dog, pig,
sheep, goat, cattle (including cows, e.g. dalry 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 10 be used in the freatment of a subject, the cell may be from
the subject {0 be freated with the CAR-expressing cell (L.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 hematopoietic origin, e.g. a neutrophil,
eosinophil, basophil, dendritic cell, lvmphocyte, or monocyte, The lymphocyte may be e.g. a T cell,
B cell, NK cell, NKT cell or innate lymphoid celi (ILC), or a precursor thereof. The cell may express
e.g. CD3 polypeptides (e.g. CD3y CD3c CD3Z or CD38), TCR polypeptides (TCRa or TCRB),
CD27, CD28, CDh4 or DB,

in some embodiments, the cellis 2 T cell. In some embodiments, 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 (CTLY).

The use of CAR T-cells is associated with advantages that they can be systemically administerad,
and will home to both primary and metastasized umors (Manzo ef a/., Human Molecular Genetics
(2015 RE7-73}.

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 to the
antigen for which the T cell is specific, or a cell exprassing said antigen. In some embodiments,

the properties are functional properties associated with effector T cells, e.g. cytotioxic T cells.
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in some embodiments, an antigen-specific T cell may display one or more of the following
properties: cytotoxicity, e.g. to a cell comprising/expressing antigen for which the T cell is specific;
profiferation, IFNy expression, CD107a exprassion, iL-2 expression, TNFa expression, perforin
expression, granzyme expression, granulysin expression, and/or FAS ligand (FASL) expression,
e.g. in response to antigen for which the T cell is specific or a celi comprising/expressing antigen
for which the T cel is specific. Antigen-specific T cells comprise a TCR capabile of recognising a
peptide of the antigen for which the T cell is specific when presented by the appropriate MHC

molecule. Antigen-specific T cells may be CD4+ T celis and/or CD8+ 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, Cytomegalovius {CMV), Epstein-Barr virus (EBVY), human papilloma
virus (HPV), influenza virus, measles virus, hepatitis B virus (HBV), hepatitis C virys (HCV), human
immunodeficiency virus (HIV), ivmphoovtic choriomeningitis virus (LCMV)}, or herpes simplex virus

(HSV).

A T celi which is specific for an antigen of a virus may be referred {o herein as a virus-specific T
cell (VST). V3Ts may be CD4+ T celis {e.g. Tw cells) and/or CD8+ T celis (e.g. CTLs). AT cell
which is specific for an antigen of a particular virus may be described as being being specific for
the relevant virus; for exampie, a T cell which is specific for an antigen of an Adenovris may be
referred {0 as an Adenovirus-speciic T cell, or “AdVST”. The use of virus-specific 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-speciiic T-cells (V8Ts) derived from the memory
compartment, and genetically-modified VSTs have been shown o persist for over 10 years afier
infusion in stem cell transplant recipients (Cruz ef al., Cytotherapy (2010) 12:743-749), For
example, V3Ts expressing GD2.CARs have been shown {0 persist long-term after infusion and
produce complete tumor responses in patienis with low tumor burden (Sun ef &/, Journal for
immunoctherapy of Cancer (2015) 3:5 and Pule f al., 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. Tr 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-specific T cel,
measies virus-specific T cell, hepatitis B virus-specific T cell (HBVST), hepatitis © virus-specific T
cell (HCVET), human immunodeficiency virus-specific T cell (HIVST), lymphocytic choriomeningitis
virus-specific T cell (LCMVST), Herpes simplex virus-specific T cell (HSVET) or human papilioma
virus (HPVST).

26

SUBSTITUTE SHEET (RULE 26)



(82

10

15

20

25

30

35

WO 2018/195427 PCT/US2018/028577

in some embodimenis the cell comprising/expressing the CAR is an oncolytic virus-specific

immune cell (e.g. an oncolytic 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 oncolylic virus and/or that express a CAR. The celis in the call
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, HDAJ, and/or CAR. In particular embodiments, the cell
population has at least 70, 75, 80, 85, 90, 81, 92, 93, 84, 85, 96, 97, 98, or 9% of celis that
comprise an oncolytic adenovirus (OncAd), a helper-dependent adenovirus (HDAd), a chimeric
antigen receptor (CAR) and/or nuckeic acid or plurality of nucleic acids that encodes one or more
of the OncAd, HDAd, and/or CAR.

Oncolvilic virus-specific immune cells

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 celis
express/comprise a receptor capable of recognising a peplide of an antigen of an oncolytic virus
{e.g. when presenied 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 (o express such a recepior.

in some embodiments an oncolytic virus-specific immune cell may be a cell of hematopoietic
origin, e.g. a neutrophil, eosinophil, basophil, dendritic cell, iymphocyte, or monocyte. The
lymphooyie may be e.g. a T cell, B cell, NK cell, NKT cell or innate lymphoid cell (ILC), ora
precursor thereof. The celi may express e.g. CD3 polypeptides (e.g. CD3y CD3e CD3Z or CD3E),
TCR polypeptides (TCRa or TCRE), CD27, CD28, CD4 or CD8. In some embodiments, the
oncelytic virus-specific immune cellis a T cell, e.g. a CD3+ T cell. In some embodiments, the T cell
is a CO3+, CD4+ T cell. in some embodiments, the T cell is a CO3+, CD8+ T cell. In some
embodiments, the T cell is a T helper cell (T4 cell)). In some embodiments, the T cell is a cytotoxic

T cell (e.g. a cyiotoxic T lymphooyte (CTLY).

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

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

andior g virus of interest are well known in the art, and are described &.¢. in Wang and Riviére

Cancer Gene Ther, (2018) 22(2):85-94, which is hereby incorporated by reference in ils entirety.
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Such methods may involve contaciing heterogeneous populations of immune cells (g.g. peripheral
biood mononuclear cells (PBMCs), peripheral blood lymphocyies (PBLs) tumor-infiltrating
lymphocytes (TiLs)) with one or more peptides of the antigen{s) of interest, or celis
comprising/expressing the antigen(s)/peplides. Cells comprising/expressing the
antigen(s)/peplides may do 50 as a consequence of infection with the virus comprising/encoding
the antigen(s}, uptake by the celf of the antigen{s)/peptides thereof or expression of the
antigen(s)/peptides thereof. The presentation is typically in the context of an MHC molecule at the
cell surface of the antigen-presenting cell.

Cells comprising/expressing the antigen(s)/peptides may have been contacted {"pulsed”) with
peptides of the antigen{s) according 1o methods well known to the skilled person. Antigenic
peptides may be provided in a library of peptide mixtures {coresponding 1o one or more antigens),
which may be referred to as pepmixes. Peplides of pepmixes may €.¢. be overlapping peptides of
8-20 amino acids in length, and may cover gl or part of the amino acid seguence of the relevant
antigen.

Cells 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 celis (APCs) in the context of appropriate costimulatory signals. It
will be appreciated that “an immune cell specific for an oncolylic virus® encompasses plural cells,
e.g. populations of such celis. Such populations may be generated/expanded jn 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 oncolvtic virus is specific for an antigen of an OncAd. In some embodiments, the
antigen is, or is derived from, an OncAd protein, e.g. a profein encoded by an early gene {(e.g. E1
{e.g. E1A, E1B), E2 (e.g. BE24, EZB), E3 or E4), a protein encoded by a late gene {(g.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 & peptide of the virus.

in some embodiments an immune cell specific for an oncolyiic virus according 1o the present

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

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

encoding 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 (i)

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

Also provided are compositions and methods comprising/employing () 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 employing a virus comprising nucleic acid encoding an

immunomodulatory factor).

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

an immune cell specific for the oncolviic virus.

in some embodiments in accordance with various aspects described herein the cell
comprising/expressing the CAR is specific for the oncoiviic virus emploved (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 oncobytic virus is employed in combination with

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

“‘Combinations” as referred {0 herein encompass producits and compositions (e.g. pharmaceutical
compositions) comprising the components of the combination. “Combinations” also encompass
therapeutic regimens emploving 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 a composition. In

some embodiments the components of a combination are provided in one compositon.
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Simifarly, in some embodiments the components of a combination are administered separaiely. In
some embodiments 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 exampie of a combination comprising an oncolylic virus, a virus
comprising nucleic acid encoding an immunomodulatory factor and at ieast one celf comprising a
CAR specific for a cancer cell antigen, the oncolytic virus and the virus comgprising nucleic acid
encoding an immunomodulatory factor may be administered together, and the at least one cell
comprising a CAR specific for a cancer cell antigen may be adminisiered separately (e.g.

subsequenthy).

Where components of a combination are administered together administration may be
simulianeous administration as described hereinbelow. Where components of a combination are
administered separately, administration may be simulaneous administration or sequential
administragtion, as described hereinbelow. In cases wherein components of a combination are
administered separately, the administration of the separate components 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. Simialily, the combinations and methods of the present
disclosure may be defined by reference to one or more functional properties and/or effects, and
may be evaluated for such properties/effects e.g. by analysis as described in the experimantal

examples.,

in some embodiments, an oncolytic virus according to the present disclosure may possess one or
more of the following functional properties:
=  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 celis;
s+ comparable or improved ability to cause cell killing of cancer cells as compared 0 the
ability of one or more oncolytic viruses known in the an;
s  ability {0 help replication of helper-dependent adenovirus (HDAd);
e comparable or improved ability to replicate in cancer cells as compared io the ability of

one of more oncolytic viruses known in the art.
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in some embodimenis, a cell comprising a chimeric antigen receplor (CAR) specific for a cancer
cell antigen according to the present disclosure may possess one or more of the following
functional properties:

+  ability {o bind fo HERZ;

s  ability {0 bind to HERZ-expressing celis;

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

s+ reduced ability 1o cause cell killing of cell not expressing HERZ2 as compared {o the

ability to cause cell killing of HERZ2-expressing cells.

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

s improved ability io cause cell killing of cancer celis as compared 1o the ability to cause
cell killing of cancer celis by any one of the components use alone, or by any two of
the components used in combination.

s 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 cells by the components 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:
¢ improved ability to cause cell killing of cancer celis as compared to the ability 10 cause
cell killing of cancer celis by either component used alone.
+  ability to cause cel killing of cancer cells which is synergistic {(i.e. super-additive) as
compared to the ability to 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
oncolviic virus may possess one or more of the following functional properties:
s improved ability io cause cell killing of cancer celis as compared 1o the ability to cause
cell killing of cancer cells by either component used alone.
e ability to cause celi 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 vifro, by analysis
of number/viability of cancer cells. Analysis of the ability 1o cause cell killing of cancer cells may

also be analysed in vivo in an appropriate model, 2.g. by analysis of number of cancer cells, tumor
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sizefvolume and/or some other correlate of the number of cancer cells (g.g. disease progression,
severity of symptoms of the cancer etc)).

Therapeutic applications

Aspects of the present disclosure are concerned in particular with the use of an oncolylic 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 treatment of

a cancer in a subject.

Accordingly, the present disclosure provides a method of treating a cancer, comprising
administering 10 a subject: an oncolvtic 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.

The present disclosure also provides an oncolylic 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; for use in a method of trealing 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 receplor (CAR) specific for a cancer cell antigen; in

the manufacture of 2 medicament for treating a cancer.

The present disclosure also provides a method of treating a cancer, comprising administering to a
subject: (i) an oncolytic virus; and (i} at least one cell comprising a chimeric antigen receptor
{CAR} specific for a cancer cell antigen. Also provided is (i) an oncolytic virus; and (i) at least one
cell comprising a chimeric antigen receptor (CAR) specific for a cancer cell antigen foruse in a
method of tregting a cancer. Also provided is the use of () an oncolvtic virus; and (i) at least one
cell comprising a chimeric antigen receptor (CAR) specific for a cancer cell antigen in the

manufacture of a medicament for use in a method of treating 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 oncolyiic 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 specific

for the oncolvtic virus in the manufacture of a medicament for use in a method of freating a cancer.

Also provided are methods for treating cancer comprising administering the OncAds, HDAds,
CARSs, nucleic acids/plurality of nucieic acids, celis and pharmaceutical compositions of the
present disclosure to a subject. Also provided are the OncAds, HDAds, CARSs, nucleic
acids/plurality of nucleic acids, cells and pharmaceutical compositions of the present disclosure for

use in methods for ireating cancer. Also provided are the use of the OncAds, HDAds, CARSs,
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nucleic acids/plurality of nucleic acids, cells and pharmaceutical 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. Treatment or
alleviation of a cancer may be effective o prevent progression of the cancer, 2. 1o prevent
worsening of the condition or (o slow the rate of development of a more severe disease siate. In
same embodiments treatment or allevigtion may lead {o an improvement in the cancer, e.¢. a
redusction in the symploms of the cancer or reduction in some other correlate 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, e.g. praventing an early stage cancer developing o &

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 celis in the subject. In some embodiments, the
treatment may be aimed al reducing the size of and/or preventing the growth of af feast 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 treatment may comprise
administering 1o a subject a cell or popuiation of celis comprising or encoding an oncolytic virus
according to the present disclosure. In some embodiments, the treatment comprises administering
an oncolytic virus and a virus encoding an immunomodulaiory factor according o the present
disclosure to the subject. In some embodiments, the freatment may comprise administering to a
subject a cell or population of cells comprising or encoding an oncolytic virus and/or virus encoding

an immunomodulatory factor according to the present disclosure.

in some embodiments, the treaiment may comprise modifying a cell or population of cells (o
comprise/express a CAR according to the present disclosure. In some embodiments, the
treatment may comprise administering {o a subject a celi or population of cells modified o
comprise/express a CAR of the present disclosure. In some embodiments, the treatment is aimed
at providing the subject with an immune cell or population of immune cells which having specificity
for a cancer cell antigen, e.g. by administering a CAR-exprassing cell according o the present

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

in some embodiments, the treatment may comprise adminisiering to a subject an immune
celi/population of immune celis specific for an oncolytic virus according 1o the present disclosure.
in some embodiments, the reaiment is aimed at providing the subject with an immune

celi/population of immune celis having specificity for an oncolytic virus. In some embodiments, the
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freatment may comprise generating/expanding a population of immune cells specific for an
oncoiviic virus according to the present disclosure.

in some embodiments, the treatment may comprise administering to a subject an immune
celi/population of immune celis specific for an oncolytic virus according o the present disclosure,
maodified {o comprise/express a CAR according 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 cells
specific for an oncolytic virus according to the present disclosure, and modifying a cell or celis of

the population to comprise/express a CAR according to the present disclosure.

The subject {0 be treated 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 celf antigen,
e.g. a cancer cell antigen as described herein (e.g. HERZ). In some embodiments, the celis
express the cancer cell antigen {(e.g. HERZ) at the cell surface.

in some embodiments, the cancer {0 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 expressing the cancer cell antigen,

e.g. cells expressing the cancer cell antigen at the cell surface.

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

tissue.
in some embodiments the cancer is a cancer expressing HERZ, e.¢g. a cancer expressing HERZ at
the cell surface. In some embodiments, the cancer overexpresses HERZ. Oversxprassion of

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

level of expression of HERZ2 by eguivalent non-cancerous cells/non-tumor tissue.
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in some embodimenis, 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. Geneg expression can be determined e.g. by
detection of mRNA encoding the cancer cell antigen, for example by quantitative real-time PCR
(gRT-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, immunchistochemistry,

immunocytochemisiry, flow cytometry, or ELISA.

The cancer o be treated/prevented in accordance with the present disclosure may be any
unwanted cell proliferation {or any disease manifesting itself by unwanted 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 located in any tissue. The cancer may be of tissues/cells denved from e.q. 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 cells {e.g. renal epithelia), gallbladder, cesophagus, glial cells, heart,
eurn, jejunum, kidney, lacrimal glad, larynx, liver, lung, lymph, lymph node, lymphoblast, maxilia,
mediastinum, mesentery, myometrium, nasopharynx, omentum, oral cavily, ovary, pancreas,
parotid gland, peripheral nervous system, peritoneum, pleura, prostate, 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 (o be treated/prevented may be any Kind of cancer, including any one of an acuie
lymphoblastic leukemia (ALL), acute myeloid leukemia (AML), adrenocortical carcinoma, AlIDS-
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.
cholangiccarcinoma), biadder cancer, bone cancer {e.¢g. Ewing sarcoma, osteosarcoma, malignant
fibrous histiocytoma), brain tumor, breast cancer, bronchial tumor, Burkitt iymphoma, 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, chordema, 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 cel tumor, extragonadal germ cell tumor, eye cancer {e.g. intraccular
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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, hepatocellular {iver) cancer, histiocytosis,
Langerhans cell, Hodgkin iymphoma, hypopharyngeal cancer, islet cell tumor {pancreatic
neurcendocring tumor), Kidney (renal celly cancer, laryngeal cancer, papillomatosis, leukemia, lip
and oral cavity cancer, lung cancer {non-smail cell lung cancer (NSCLC) and small cell lung
cancer (SCLCY) ivmphoma, male breast cancer, melanoma, Merkel cell carcinoma, mescthelioma,
metastiatic cancer, metastatlic squamous neck cancer with occult primary, midline tract carcinoma
involving NUT gene, mouth cancer, mulliple endocrine neoplasia syndromes, muitiple
myeloma/plasma cell neoplasms, mycosis fungoides, myelodysplastic syndrome,
myelodysplastic/myeloproliferative neoplasm, myelogenous leukemia, chronic myeloid leukemia,
acuie myeloid leukemia (AML), nasal cavity and paranasal sinus cancer, nasopharyngeal cancer,
neuroblastoma, non-Hodgkin lymphoma, oral cancer, lip and oral cavity cancer, oropharyngeal
cancer, osteosarcoma, ovarian cancer, pancreatic cancer, papillomatosis, paraganglioma,
paranasal sinus cancer, nasal cavity cancer, parathyroid cancer, penile cancer, pharyngeal
cancer, pheochromocytoma, pituitary tumor, plasma cell neoplasmy/muitiple myeloma,
pleuropulmonary blastoma, pregnancy and breast cancer, primary peritoneal cancer, prostate
cancer, rectal cancer, recurrent cancer, retinoblastoma, rhabdomyosarcoma,

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

cancer, vutvar cancer or Wilms tumor.

in some embodiments, the cancer to be {reated is one or more of nasopharyngeal carcinoma
(NFC; e.g. Epstein-Barr Virus (EBV)-positive NPC), cervical carcinoma (CC; e.g. human
papillomavirus (HPV)-positive CC), oropharyngeal carcinoma (OPC; e.g. HPV-positive OFC),
gastric carcinoma {GC; e.g. EBV-positive GC), hepatocellular 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 coriginating from tissues of the lip, mouth, nose, sinuses, pharynx or

larynx, e.g. head and neck sgquamous cell 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

(NPCY, oropharyngesl cancer (OPC), cervical cancer (CO), 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 heterclogous cells or immorialized cell fines.

Adrministrafion

Administration is preferably in a "therapeutically effective amount”, this being sufficient {0 show
bensfit to the individual. The actual amount administered, and rate and time-course of
administrgtion, will depend on the nature and severity of the disease being trealed. Prescription of
treatment, e.g. 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 {o
practitioners. Examples of the technigues and profocols mentioned above can be found in
Remington’s Pharmaceutical Sciences, 20th Edition, 2000, pub. Lippincolt, Williams & Wilkins.

Viruses, CARSs, nucleic 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, diluent, excipient or adjuvant. The composition may be
formulated for topical, parenteral, systemic, intracavitary, intravenous, intra-arterial, intramuscular,
intrathecal, intraccular, intraconjunctival, intratumoral, subcutansous, intradermal, intrathecal, oral
or transdermal routes of administration which may include injection or infusion. Suiftable
formulations may comprise the viruses, CARs, nucleic acids, or celis in sterile or isotonic medium.
Medicaments and pharmacsutical compaositions 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 oncolytic 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 oncolylic virus may be
formulated for intravenous administration. In some embodiments, the methods may comprise
infravenous administration of the cell comprising a CAR and/or the immune cell specific for an

oncoiviic virus.
Administration of the components of combinations of the present disclosure (e.g. oncolytic virus,
virus comprising nucleic acid encoding an immunomodulatory factor; 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.

Simuitaneous administration refers to adminisiration of the agents together, for example as a
pharmaceutical composition containing the agenis {i.e. a combined preparation), or immediately
after each other and opticnally via the same route of administration, e.g. to the same arlery, vein
or other blood vessel. In particular embodiments, the oncolytic virus and virus comprising nucleic
acid encoding an immunomodulatory factor may be administered 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 embodiments
simultaneous administration refers to administration at the same time, orwithine.g. 1 hr, 2 hrs, 3
hrs, 4 hrs, 5 hrs, 8 hirs, 8 hrs, 12 hrs, 24 hrs, 36 hrs or 48 hrs.

Sequential administration refers {o administration 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 adminisiered 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 vears. In
some embodiments sequential administration refers to administrations separated by a time interval
of one of at least 10 min, 30 min, 1 hr, 6 hrs, 8 hrs, 12 hirs, 24 hrs, 36 hrs, 48 hrs, 3 days, 4 days, 8
days, 6 days, 1 week, 2 weeks, 3 weeks, 1 month, 6 weeks, 2 months, 3 months, 4 months, 5
months or & months.

in some embodiments, the trealment may further comprise other therapeutic or prophylactic
intervention, e.g. chemotherapy, immunotherapy, radiotherapy, surgery, vaccination and/or
hormone therapy. Such other therapeutic or prophylaciic 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. Chemotherapy and radiotherapy respectively refer to treatment of a
cancer with a drug or with ionising radiation {e.g. radiotherapy using X-rays or y-rays). The drug
may be a chemical entity, e.g. small molecule pharmaceutical, antibiotic, DNA intercalator, protein
inhibitor (e.g. kinase inhibitor), or a biological agent, e.¢g. antibody, antibody fragment, nucleic acid
or peplide aptamer, nucleic acid {e.g. DNA, RNA), peptide, polypeptide, or proiein. The drug may

be formulated as a pharmacsutical composition or medicament. The formulation may comprise
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one or more drugs {e.g. one or more active agents) together with one or more pharmaceutically

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 treatment regime. The treatment regime
may be a pre-determined timetable, plan, scheme or schedule of chemoctherapy administration
which may be prepared by a physician or medical practitioner and may be iailored to suit the

patient requiring treatment.

The treatment regime may indicate one or more of. the type of chemotherapy 1o administer to the
patient; the dose of each drug or radiation; the time interval between administrations; 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: alkyiating agents such as cisplatin,
carboplatin, mechlorethamine, cyclophospharide, chlorambuc, ifosfamide; purine or pyrimidine
anti-metabolites such as azathiopurine or mercaptopurine; alkaloids and terpencids, such as vinca
alkaloids {e.g. vincristing, vinblastine, vinorelbine, vindesine), podophyilotoxin, etoposide,
teniposide, taxanes such as paciitaxel (TaxolTM), docetaxel; topoisomerase inhibitors such as the
type | topoisomerase inhibitors campiothecins iringtecan and topotecan, or the type i
topoisomerase inhibiiors amsacrine, eloposide, etoposide phosphate, teniposide; antitumor
antibiotics {e.g. anthracyline antibiotics) such as dactinomyein, doxorubicin (AdriamycinTM),
epirubicin, bleomycin, rapamycin; antibody based agents, such as anti-PD-~1 antibodies, anti-PD-
L1 antibodies, anti-TIM-3 antibodies, anti-CTLA-4, anti-4-1BB, anti-GITR, anti-CD27, anti-BLTA,
anti-OX43, ant-VEGF, anti-TNFg, anti-lL-2, antiGplib/iila, anti-CD-52, anti-CD20, anti-R3V, anti-
HERZ/neu{erbB2), anti-TNF receptor, anti-EGFR antibodies, monocional antibodies or antibody
fragments, examples include: cetuximab, panitumumab, inflixkimab, basiliximab, bevacizumab
{Avastin®}, abciximab, daclizumab, gemtuzumab, alemtuzumab, riuximab Mabthera®;,
palivizumab, trastuzumab, elanercept, adalimumab, nimotuzumab; EGFR inihibitors such as
erlotinib, celuximab and gefitinib; anti-angiogenic agents such as bevacizumab (Avastin®); cancer

vaccines such as SipuleucelT (Provenge®).

Further chemotherapeutic drugs may be selected from: 13-cis-Retinoic Acid, 2-
Chiorodeoxyadenosing, 5-Azacitidine 5-Fluorouracil, 6-Mercapiopurine, 6-Thioguanine, Abraxane,
Accutane®, Actinomycin-D Adriamycin®, Adrucil®, Afinitor®, Agiviin®, Ala-Con®, Aldesleukin,
Alemtuzumab, ALIMTA, Alitretinoin, 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, Bortezomib, Busuifan,
Busulfex®, Calcium Leucovorin, Campath®, Camplosar®, Campicthecin-11, Capecilabing,
Carac™, Carboplatin, Carmustine, Casodex®, CC-5013, CCI-779, CONU, CODP, CeehNi,
Cerubidine®, Cetuximab, Chicrambucil, Cisplatin, Citrovorum Factor, Cladribine, Cortisone,
Cosmegen®, CPT-11, Cyclophosphamide, Cyladren®, Cylarabine Cytosar-U®, Cytoxan®,
Dacagen, Dactinomyein, Darbepoetin Alfa, Dasatinib, Daunomycin, Daunorubicin, Dauncrubicin
Hydrochioride, Daunorubicin Lipesomal, DaunoXome®, Decadron, Decitabine, Delta-Cortef®,
Deltasone®, Denileukin, Diftitox, DepoCyt™, Dexamethasone, Dexamethasone Acelate,
Dexamethasone Sodium Phosphate, Dexasone, Dexrazoxane, DHAD, DIC, Diodex, Docetaxel,
Doxil®, Doxorubicin, Doxerubicin Liposomal, Droxia™, DTIC, DTIC-Dome®, Duralone®,
Eligard™, Ellence™, Eloxatin™, Elspar®, Emovi®, Epirubicin, Epoetin Alfa, Erbitux, Erlotinib,
Erwinia L-asparaginase, Estramustine, Ethyol Etopophos®, Eteposide, Etoposide Phosphate,
Eulexin®, Everolimus, Evista®, Exemestane, Faslodex®, Femara®, Filgrastim, Floxuridine,
Fludara®, Fludarabine, Fluoroplex®, Flucrouracil, Fluoxymesterone, Flutamide, Folinic Acid,
FUDR®, Fulvestrant, Gefitinib, Gemcitabine, Gemtuzumab ozogamicin, Gleevec™ Gliadel®
Wafer, Goserelin, Granulocyie - Colony Stimulating Factor, Granufocyte Macrophage Colony
Stirmulating Factor, Herceptin @, Hexadrol, Hexalen®, Hexamethyimelamine, HMM, Hycamitin®,
Hydrea®, Hydrocort Acelate®, Hydrocortisone, Hydrocortisone Sodium Phosphate,
Hydrocortisone Sodium Succinate, Hydrocortone Phosphate, Hydroxyurea, lbritumomab,
tbritumomab Tiuxetan, Idamycin®, darubicin, lfex®, IFN-alpha, lfosfamide, 1L~-11, -2, Imatinib
mesylate, Imidazole Carboxamide, Interferon alfa, Interferon Alfa-2h (PEG Conjugate), interleukin
- 2, Interleukin-11, Intron A® (inferferon alfa-2b), Iressa®, irinotecan, Isotretingin, ixabepilone,
Ixempra™, Kidrolase, Lanacon®, Lapatinib, L-asparaginase, LCR, Lenalidomide, Letrozole,
Leucovorin, Leukeran, Leukine™, Leuprolide, Leurocristine, Leustatin™, Liposomal Ara-C, Liguid
Pred®, Lomustineg, L-PAM, L-Sarcolysin, Lupron®, Lupron Depot®, Matulane®, Maxidex,
Mechiorethaming, Mechiorethamine Hydrochloride, Medralone®, Medrol®, Megace®, Magestrol,
Megestrol Acetate, Melphalan, Mercaptopurine, Mesna, Mesnex™, Methotrexaie, Methotrexate
Sodium, Methyiprednisolone, Meaticorten®, Mitomycin, Mitomycin-C, Mitoxantrone, M-Prednisol®,
MTC, MTX, Mustargen®, Mustine, Mutamycin®, Myleran®, Mylocel™, Mylotarg®, Navelbine®,
Nelarabine, Neosar®, Neulasia™, Neumega®, Neupogen®, Nexavar®, Nilandron®, Nilutamide,
Nipent®, Nitrogen Mustard, Novaldex®, Novantrone®, Octreotide, Octreotide acetate, Oncospar®,
Oncovin®, Ontak®, Onxal™, Oprevelkin, Orapred®, Orasone®, Oxaliplatin, Paclitaxel, Paclitaxel
Protein-bound, Pamidronate, Panitumumab, Panretin®, Paraplatin®, Pediapred®, PEG Interferon,
Pegaspargase, Pegfilgrastim, PEG-INTRON™ PEG-L-asparaginase, PEMETREXED,
Pentostatin, Phenyialanine Mustard, Platinol®, Platinol-AGQ®, Prednisclone, Prednisone, Prelone®,
Procarbazine, PROCRIT®, Proleukin®, Prolifeprospan 20 with Carmustine Implant Purinethol®,

Raloxifene, Reviimid®, Rheumatrex®, Rituxan®, Rituximab, Roferon-A® (Interferon Alfa-2a},
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Rubex®, Rubidomycin hydrochioride, Sandosiatin® Sandostatin LAR®, Sargramostim, Solu-
Cortef®, Solu-Medrol®, Sorafenib, SPRYCEL™, STi571, Streplozocin, SU11248, Sunitinib,
Sutent®, Tamoxifen, Tarceva®, Targretin®, Taxol®, Taxolere®, Temodar®, Temozoiomide,
Temsirclimus, Teniposide, TESPA, Thalidomide, Thalomid®, TheraCys®, Thiocguanine,
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 Sulifate, Vincasar Pis®, Vincristine, Vinorelbine, Vinorelbine
tartrate, VLB, VM-28, Vorinostat, VP-16, Vumon®, Xeloda®, Zanosar®, Zevalin™, Zinecard®,

Zoladex®, Zoledronic acid, Zolinza, Zomela®.

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

capable of catalysing conversion of a non-toxic facior 10 a cytotoxic form is employed, the method
may further comprise adminisiration with a prodrug substrate for the enzyme. The prodrug may be
administered simulfaneously or sequentially to administration of the nucleic acid/virus encoding an

enzyme capable of catalysing conversion of a non-toxic factor {o a cytotoxic form.

in some embodiments the prodrug is selected from ganciclovir {(GCV), aciclovir (ACVY) and/or
valaciclovir, e.q. where the nucleic acid/virus encodes a thymidine kinase. In some embodiments
the prodrug is 5-fluorocvtosine (5-FC), e.q. where the nucleic acid/virus encodes a cylosine
deaminase. In some embodiments the prodrug is selected from CB1954, nitro-CBI-DE! and/or PR-
1044, e.g. where the nucleic acidivirus encodes a nitroreductase. In some embodiments the
prodrug is oxazaphosphorine (e.g. cyclophosphamide or ifosfamide), e.g. whers the nucleic
acid/virus encodes a cytochroms P450. In some embodiments the prodrug is a nitrogen musiard
based drug (e.g. CMDA or ZD2767P), e.g. where the nuclsic acid/virus encodes a
carboxypeptidase G2. In some embodiments the prodrug is 6-methyipurine 2-deoxyriboside and/or
fludarabine {e.g. 6-methylpurine-2'-deoxyriboside (MeP-dR), 2-F-2-deoxyadenosine (F-dAdo) or
arabinofuranosyl-2-F-adenine monophosphate (F-araAlMP), e.g. where the nucleic acidivirus
encodes a purine nucleoside phosphorylase. In some embodiments the prodrug is indole-3-acetic
acid (1AA}, &.g. where the nucieic acid/virus encodes a horseradish peroxidase. In some
embodiments the prodrug is irinolecan, e.g. where the nucleic acidivirus encodes a
carboxylesterase.

Muttiple doses of the agents (e.g. viruses (OncAds, HdAds), CARs, nucleic acids/plurality of
nucleic acids, veclors, cells, compositions, combinations, prodrugs) of the present disclosure may
be provided. One or more, or each, of the doses may be accompanied by simultaneous or

seguential administration of another therapeutic agent.

Muttiple doses may be separated by a predetermined time interval, which may be selected to be
oneof1,2,3,4,56,7,8 9,10, 11,12, 13, 14, 15, 18, 17,18, 19, 28, 21, 22, 23, or more hours
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or1,2,3,4,56,6,7,8,8, 10,11, 12,13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 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 cells) are obtained from a subjedct, typically by drawing a blood sample from which the
cells are isolated. The celis are then typically trealed or altered in some way, and then
administered either {0 the same subject (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 to a subjedt, or increasing the frequency of
celis with such characteristics in that subject. In the present disclosure, adoptive transfer may be
performed 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 iransfer is of autologous cells). In some embodiments, the subject
from which the cell is isolated is a different subject {0 the subject to which the modified cell is

administered {i.e., adoptive transfer is of aliogeneic celis).

Adoptive transfer of T celis is described, for exampie, in Kalos and June 2013, Immunity 38(1): 48-
80, which is hereby incorporated by reference in its entirety. Adoptive transfer of NK ceils is
described, for example, in Davis ef al. 2015, Cancer J. 21(8): 486-491, which is hereby
incorporaied by reference in its entirety.

The cell may e.g. be a neutrophil, eosinophil, basophil, dendritic cell, lymphocyle, or monooyte.
The lymphocyte may be e.g. a T cell, B cell, NK cell, NKT cell or innate ymphoid 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 cellis a CD3+, CD4+ T cell. In some embodiments, the
Teellis a CD3+, CO8+ T cell. In some embodiments, the T cellis a T helper cell (Th celll). In
some embodiments, the T cell is a cylotoxic 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
ERBV, 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 embodimenis the methods comprise adminisiration of at least one

immune cell specific for an oncolytic virus to a subject. In some embodiments, the methods of the
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disclosure comprise generating/expanding a population of immune cells specific for an oncolytic
virus, and administering at least one immune cell specific for the oncolvtic virus 1o a subject.

in some embodiments, the methods comprise:
{a) isolating immune cells 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 oncolvtic virus, and;

{c) administering at least one immune cell specific for the oncolytic virus 1o a subject.

in some embodiments the method steps for production of an immune cell specific for an oncolyiic
VIFUS may comprise one or more of. taking a blood sampie from a subjedt; isolating PBMCs from
the biood sample; generating/expanding & population of immune cells specific for an oncolytic
virus {e.g. by culturing PBMCs in the presence of cells (e.g. APCs) comprising/expressing
antigen(s)/peptide(s) of the oncolvtic virus); culturing immune celis specific for an oncolytic virus in
in vitro or ex vivo cell 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 treating a cancer in a subject comprising
administering at least one cell comprising a chimeric antigen receptor (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
subject 1o express or comprise a CAR according to the disclosure, optionally expanding the

modified at least one cell, and administering the modified at least one cell o a subject

in some embodiments, the methods comprise:
{(a) isolating at least one cell from g 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;
{d) administering the modified at least one cell {0 a subject.

in some embodimenis 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 madifying an immune cell specific for an oncolvtic virus to express or comprise
a CAR according to the disclosure, optionally expanding the modified immune cell specific for an
oncoiviic virus, and administering the modified immune cell specific for an oncolvtic 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 cells specific for an oncolytic virus by
a method comprising: stimulating the immune cells by culture in the presence of antigen
presenting cells (APCs) presenting a peptide of the oncolytic virus;
{¢) modifying at least one immune cell specific for an oncolytic virus 1o express or
comprise g CAR according to the present disclosure, or a nucleic acid encoding a CAR
according to the present disclosure,
{d) opticnally expanding the maodified at least one immune cell specific for an oncolytic
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 to the present disclosure can be modified fo
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 to modify a cell according 1o the
present disclosure. Suitable methods for modifying a cell include the use of genelic engineering
platforms such as gammaretroviral vectors, lentiviral veciors, adenovirus vectors, DNA
transfection, transposon-based gene delivery and RNA transfection, for example as described in
Maus ef al., Annu Rev Immunol (2014) 32:188-225, incorporated by reference hereinabove.

in some embodiments the method sieps for production of the at least one cell comprising a
chimeric antigen receptor (CAR) specific for a cancer cell antigen may comprise one 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 vitro or ex vive 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 cne modified cell; mixing the modified cell with an adjuvant, diluent, or carrier; administering

the modified cell {0 a subject.

in some embodiments, the methods may additionally comprise treating the celi 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 upregulation of expression of the CAR from the nucleic
acid in response o treatment with a particular agent. In some embodiments, treatment may be in
vivo by administration of the agent {0 a subject having been adminisiered with a modified cell
according to the disclosure. In some embodiments, treatment may be ex vivo or in vitro by

administration of the agent to celis in culture ex vive or in vitro.

The skilled person is able to determine appropriate reagents and procedures for adoptive transfer
of cells according 1o the present disclosure, for example by reference 1o Dai ef g/, 2016 J Nat

Cancer Inst 108(7): djv4 38, 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 introducing into a cell a CAR according 1o the present disclosure or g nucleic
acid encoding a CAR according to the present disclosure, thereby modifying the at least one cell.

The method is preferably performed in vifro or ex vivo.

Compositions/products/kits

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

optionally isolated.

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

isolated.

The present disclosure also provides compositions comprising an oncolylic virus, a virus
comprising nucleic acid encoding an immunomodulatory factor, g chimeric antigen receptor, a

nucleic acid/plurality of nucleic acids, or g cell according to the disclosure.
The oncolytic 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 composition, or may be provided as plural compositions
comprising the components of the combination.

in accordance with the present disciosure 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 recepior, a nucleic acid/plurality of nucleic acids, or a
cell as described herein; and/or mixing 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 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 immunomaodulatory 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 also 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 {0 the present disclosure,

in some embodiments the kit may have at least one coniainer having a predeiermined quantity of
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 or a composition according o 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
disclosure.

The kit may provide the oncolvlic virus, virus comprising nucleic acid encoding immunomodulatory
factor, CAR, nucleic acid, cell or compaosition with instructions for administration to a patient in
order to treat a specified cancer. The oncolytic virus, virus comprising nucleic acid encoding
immunomaodulatory facior, CAR, nucleic acid/plurality of nucieic acids, cell or composition may be

formulated so as 1o be suitable for injection or infusion {o & tumaor or {o the blood.

in some embodiments the kit may comprise materials for producing a cell according to the present

disclosure. For example, the kit may comprise materiails for modifying a cell 1o express or comprise
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a virus or an antigen/peptide thereof, CAR or nucieic acid/piurality of nucleic acids according to the
present disclosure, or materials for introducing info a cell the virus or an antigen/peptide thereof or

nucleic acid/plurality of nucleic acids according {0 the present disciosure. The kit may comprise

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

comprise pepmixas of one or more antigens of the oncolytic virus.

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

guantity 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 compaosition

10 such that the two medicaments or pharmaceutical compositions may be adminisiered
simultaneocusly or separately such that they provide a combined treatment for the cancer. The
therapeutic agent may aiso be formulated so as o be suitable for injection or infusion to a tumor or
to the blood.
Sequence Identity
15 Pairwise and multiple sequence alignment for the purposes of determining percent identity
between two or more amino acid or nucleic acid seguences can be achieved in various ways
known to a person of skill in the ari, for instance, using publicly available computer sofiware such
as ClustalOmega (S4ding, J. 2005, Bioinformatics 21, 951-860), T-coffee (Notredame ef al. 2000,
J. Mol Biol. (2000} 302, 205-2173, Kalign (Lassmann and Sonnhamimer 2005, BMC
20 Bicinformatics, 6(298)) and MAFFT {(Kaioh and Standley 2013, Molecular Biology and Evolution,
304y 772-780 software. When using such software, the defaull parameters, e.g. for gap penalty
and extension penalty, are preferably used.
Seguences
S . | DESCRIPTION | SEQUENCE
MTRAMDWIRILFLVGAATGAHSQVOLOESGPGLVKPSETLSLTCTVSGGSIS
SSEYYWOWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISVDTSKNQFSLKL
SSVTAADTAVYYCARYAPDSSGYLVAFDIWGQGTMYTVSSGEGEGESGGEGGESE
HER2(C5)- GGGSATVVTQEPSFSVSPGGTVTLTCGLSSGSVSTOYYPSWYQOQTPGOQAPR
1 CD28TM,ICD- TLIYSTNSRSSGVPDRFSGSILGNKAALTITCGAQADDESDYYCVLYMGSGISVE
CD3Z CAR GGGTKLTVLGSEPKSCDKTHTCPTRFWVLVVWWGEGVLACYSLLVTVAFHFWVYRS
KRSRLLHSDYMNMTPRRPGPTRKHYQPYARPPRDFAAYRESRVKFSRSADAPAY
QQGONOLYNELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNPOEGLYNEL
QKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATEDTYDALHMQALPPR
MTRAMDWMRILFLVGAATGAHSQVOQLOOWGCAGLLKPSETLSLTCAVYGGSF
SGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQF SLKL
SSVTTADTAVYYCARMGINSGGYLYGMDVWGQGTTVTVSSGGGGSEGGEGEES
HER2(E4)- GGEGSQTVVTREPSFSVSPGGTVTLTCGLISSGEVSTSYYPSWYQQIPGQAPR
2 CD28TM,ICD- TLIYTTNIRSSGVPDRFGGSILGNKAALTITGAGAEDESDYYCMLYMGSGIVWWF
CD3Z CAR GGGTKLTVLGSEPKSCDKTHTCPTRFWVLVVWGGVLACYSLLVTVAFHFWVRS
KRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKFSRSADAPAY
QQGONOLYNELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNPOQEGLYNEL
QKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMOQALPPR
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MTRAMDWIWRILFLYGAATGAHSQVQLVESGPGLVKPSGTLELTCAVEGGSIS
SSNWWEWWRAOPPGKGLEWIGEIYHSGSTNYNPSLKSRYTISVDTSKNGQFSLKL
SEVTAADTAVYYCARMGANSGGYLYGMDVWGQGTTVTVISGGEGEEGGGGS

HERZ(F1)- GGGGESATVVTQEPSFSYSPGGTVTLTCOLSSASYSTSYYPSWYGQTPGOAR
3 CD28TMICD- | RTLIYSTNTRSSGYPDRFSGSILGNKAALTITGAOADDESDYYCVLYMGSGIAW
CD37 CAR FOGETKLTVLGSEPKSCOKTHTCP TREVWVLVVVGGVEACYSLLVTVAFIFYWWR
SKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKFSRSADAPA
YOOGONGLYNELNLGRREEYDVLDKRRGROPEMGGKPORRKNPOEGLYNEL
QKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMGALPPR
4 SE5E D ERV LG GVLAGYSLLVTVAETIE WY
5 CD28 1D RSKRSRLLHSDYMNMTPRRPGPTRKHYOPYAPPRDFAAYRS
RVKFSRSADAPAY GOGANGLYNELNLGRREEYDVLDKRRGRDPEMGGKPGR
6 CD3Z 10D RKNPQEGLYNELOKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYD
ALHMQALPPR
7 (G453 Tnker | GGGOSGGGGE6GEES
5 hulaG H leader | MDWIWRILFLYGAAT GAHS
9 Hinge EPKSCOKTHTCPTR
HER2(CE) LO-
10 HER2 GLSSESVSTGYYPS
HERD(CE) TE
1 A STNSRSS
HER2(CE) LC-
12 HER? VLYMGSGISY
13 ggg(%) HC- | ssevywe
HER2(CE) HIC-
14 HERZ SIYYSGETYYNPSLKS
1% ggg‘g(%) HC- | v APDSSGYLVAFD
GTVVTOEPSFEVEPGGTVILTCOLSSCaVETaYYPSWYOOTPGOAPRTLIVET
16 HER2(CE) VL | NSRSSGVPDRFSGSILGNKAALTITGAQADDESDYYCVL YMGSGISVFGGGETK
LTVLGS
VG GE SGP G VKPSETL LT e TV GRS B S SIS WIR GPPEKGLEWIGE
17 HER2(CE) VH | YYSGSTYYNPSLKSRYTISVDTSKNGQFSLKLSSVTAADTAVYYCARYAPDSSGY
LVAFDIWGQGTMVTVSS
HERZ(E4) LO-
18 HER2 GLSSGSVSTSYYPS
HERSES TE
19 HERZ TTNIRSS
HERS(ES) LC-
20 HER? MLYMGSGIWY
HERD (B4 HE
21 HER2 SGYYWS
HER2(E4) HE-
22 HeR2 EINHSGSTNYNPSLKS
23 gg§§(54) He- | MGINSGGYLYGMDY
GTVVTOEPSFSVEPGGTVILTCOLEE0aVETaY Y PaWY GQIPGOAPRTLIVIT
24 HER2(E4) VL | NIRSSGVPDRFGGSILGNKAALTITGAGAEDESDYYCMLYMGSGIVWFGGGTK
(TVLGS
QVOLOGWEAGLLKPSETLSLTCAVY GG EF Sy Y WE WIRGPPGKGLEWIGEIN
25 HER2(E4) VH | HSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTTADTAVYYCARMGINSGGYL
YGMDVWGQGTTVTVSS
28 gggﬁ(m LC- | sLsseevsTsYYPS
27 HER2ZFDLC- | grnTRSS

CBR2
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28

HERZ(F1) LO-
CDR3

VLYMGSGIY

29

HER2(F1) HC-
COR1

SSNWWS

30

HER2(F1) HC-
CDR2

EIYHSGSTNYNPSLKS

31

HERZ(F1) HC-
CDR3

MGANSGGYLYGMDY

32

HERZ{F1) VL

QTVVTQEPSFSVEPGETVTLTCGLESGEVETSYYPSWYQQTPGQAPRTLIYET
NTRSSGVPDRFSGSILGNKAALTITGAQADDESDYYCVYLYMGSGIWVFGGGTK
LTVLGS

HER2(F1) VH

QVOLVESGPGLVKPSGTLSLTCAVSGGSISSSNWWIEWVRAQPPGKGLEWIGE]
YHSGSTNYNPSLKSRVTISVDTSKNOQFSLKLSSVTAADTAVYYCARMGANSGG
YLYGMDVWGEQGTTVTVES

34

AdZ2 E1AL24

MRHHCHGGVITEEMAASLLDQUIEEVLADNLPPPSHFEPPTLHELYDLDVTAPE
DPNEEAVSQIFPESYMLAVQEGIDLFTFPPAPGSPEPPHLSRQPEQPEQRALG
PYSMPNLYPEVIDPPSDDEDEEGEEFVLDYVEHPGHGCORSCHYHRRNTGDPD
IMCSLCYMRTCGMFVYSPVEEPEPEPEPEPEPARPTRRPKLVPAILRRPTSPY
SRECNSSTDECDSGPENTPPEIHPVVPLCPIKPVAVRVGGRRQAVECIEDLLNE
SGQPLDLSCKRPRF

35

hull-12p70

MGHOQOLVISWFSLVFLASPLVAIWELKKDVYVVELDWYPDAPGEMWLTCDTP
EEDGITWTLDOSSEVLGSGKTLTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHK

KEDGIWSTDILKDOKEPKNKTFLRCEAKNY SGRFTCWWLTTISTDLTFSVKGSER
GSSDPOQGVTOGAATLSAERVRGDNKEYEYSVECGEDSACPAAEESLPIEVMY

DAVHKLRKYENYTSSFFIRDHKPRPPKNLGLKPLKNSRQVEVSWEYPDTWSTPH
SYFSLTFCVOVQGKSKREKKDRVFTDKTSATVICRKNASISVRAQDRYYSESW
SEWASVPCSVPGVGVPGVGARNLPVATPDPGMFPCLHHSONLLRAVINMLG

KARQTLEFYPCTSEEIDHEDITKDKTSTVEACLPLELTKNESCLNSRETSFITNG

SCLASRKTSFMMALCLSSIYEDLKMYQVEFKTMNAKLLMDPKRQIFLDQNMLA

VIDELMGALNFNSETVPQKSSLEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYLN
AS

38

HEVT TK

MASYPGHOHASAFDQAARSRGHSNRRTALRPRRQOEATEVRPEQKMPTLLR
VYIDGPHGMGKTTTTOLLVALGSRDDIVYVPEPMTYWRVLGASETIANIYTTGH
RLDQGEISAGDAAVYMTSAQITMGMPYAVTDAVLAPHIGGEAGSSHAPPPALT
LIFDRHPIAALLCYPAARYLMGSMTPOQAVLAFVALIPPTLPGTNIVLGALPEDRHI
DRLAKRQRPGERLDLAMLAAIRRVYGLLANTVRYLQGGGSWREDWGOLSGT

AVPPQGAEPGENAGPRPHIGDTLFTLFRAPELLAPNGDLYNVFAWALDVLAKR
LRPMHVFILDYDOQSPAGCRDALLQLTESGMIQTHVTTPGSIPTICDLARTFAREM

GEAN

37

HA tag

TR ORURETR
YREYLVEUYA

38

PD-L1(H1Z_gh
minibody

MDWIWRILFLVGAATGAHSEVQLVQSGAEVKKPGASVKVSCKASGGTFSSYAI
SYWROAPGOGLEWMGRIPILGIANYAQKFQGRVTITADKSTSTAYMELSSLRS
EDTAVYYCARSGHGYSYGAFDYWGGQGTLYTVESGGEGSGGGGSGEEEEQs
VLTOPPSVSGAPGOQRVTISCTGCSSSNIGAGYDVHWYQOLPGTAPKLLIYGNSN
RPSGVPDRFSGEKSGTSASLAITGLQAEDEADYYCQSYDSSLEGSYVVFGGEE
TRUTVLEAKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCWY
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLN
GKREYKCKYSNKALPARPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLY
KGFYPISDIAVEWESNGOQPENNYKTTPRPVLDSDGSFFLYSKLTVDKSRWQQGN
VESCEVMHEALHNHYTOQKSLSLSPGKGGGGEYPYDVPDYAGYPYDVPDYAG
YPYDVPDYA

a9

PO-Li(H1Z_gh
LC-CDR

TGSSENIGAGYDVH

40

PD-LI(H1Z_g))
LC-CDR2

GNGSNRPS

41

PD-Li(H12_gh
LC-CDR3

Q8YDSSLIGSYWY
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PO-LA(H1Z_gh

42 HeCDR SYAIS
PD-L1(H12_gl)

43 HO-CDR2 RUPILGIANYAQKFQG
PD-LI(H1Z_g))

44 Lo CDR3 SGHGYSYGAFDY

45

PD-L1(H12_g)
VL

Q8VLTOPPSYSGAPGORVTISCTGSSSNIGAGYDVHWYQOLPGTAPKLLIYGN
SNRPESGVPDRFSGSKSGTSASLAITGLOAEDEADYYCQSYDSSLEGEYVVFG
GGTKLTVL

46

PO-LIHIZ_g)
VH

EVQLVQSGAEVKKPGASVRKVSCKASGGTFSSYAISWVRQAPGQGLEWMGRH
PILGIANYAQKFQGRVTITADKSTSTAYMELSSLREEDTAVYYCARGGHGYSYG
AFDYWGGQGTLVTVSS

HERZ(CE)-
CD28TM,ICD-
CD3Z CAR

AAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAAC
AGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGUCAAGAACAGA
TGGAACAGCTGAATATCGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTG
CCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTC
AGCAGTTTCTAGAGAACCATCAGATETTTCCAGGGTGUCCCAAGGACCTGA
AATGACCCTGTGOCTTATTTGAACTAACCAATCAGTTCGOTTCTCGCTTCTS
TTCGCGCGCTTCTGCTCCOCGAGTTCAATAAAAGAGCCCACAACCCOTCAC
TCGGCGCGLLAGTCCTCOGATTGALTGAGTCGCCCGEGTACCCETGTATO
CAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCEUTGTTCCTIGEG
GAGGGTCTCCTOTCAGTGATTGACTACCCGTCAGCGGGGGTCTTTCATTIGC
GGGGCTCEGTCCGEGATUGGBAGACCCCTGCOCAGGGACCACCGACCCAC
CACCGGGAGGTAAGCTGGCCAGCAACTTATCTGTETCTGTCCGATTGTCTA
GTGTCTATGACTGATTTTATGCGOCTGCGTCGGTACTAGTTAGCTAACTAGC
TCTGTATCTGGCGGACCCGTGGTGGAACTGACGAGTTUGBAACADCCGGC
CGCAACCCTGGGAGACGTCCCAGGGACTTCGEGRGLCGTTITIGTGGOCC
GACCTGAGTCCTAARATCCCGATCGTTTAGGACTCTTTGGTGCACCCCCCT
TAGAGGAGGGATATGTGGTTCTGGTAGGAGACGAGAACCTAAAACAGTTCC
CGCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGACCGAAGCCGLGOCECE
CGTCTTGTCTGCTGCAGCATCGTTCTGTGTTGTCTCTGTCTGACTGTGTTTC
TGTATTTGTCTGAAAATATGGGOCCGGGCTAGCCTGTTACCACTCCCTTAA
GTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAACCAGT
CGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGEC
CAACCTTTAACGTCGGATGGUCGCGAGACGGCACCTTTAACCGAGACCTC
ATCACCCAGGTTAAGATCAAGGTCTTTICACCTGGCCCGCATGGACACCCA
GACCAGGTCCCCTACATCGTGACCTGGGAAGCCTTGGCTTTIGACCCCCCT
CCOTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCTCTTCOTCCA
TCCGCCCCETCTCTCCOCCCTTGAACCTCOCTOGTTICGACCCCGCCTCGATCC
TCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCCCCATATGGCCATAT
GAGATCTTATATGGGGCACCCCCGCCCCTTGTAAACTTCCCTGACCCTGAC
ATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAGGCTCTCT
ACTTAGTCCAGCACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAA
CAACTGGACCGACCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGT
GTGGGTCCGCCGACACCAGACTAAGAACCTAGAACCTCGCTGGAAAGGAC
CTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC
GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCLGEGGGETG
GACCATGACTCGAGCCATGGATTGGATCTGGCGCATCCTGTTTCTCGTGGG
AGCTGCCACAGGCGCCCATTCTCAGGTTCAGCTGCAAGAGTCTGGCCCTG
GCCTGGTCAAGCCTAGCGAAACACTGAGCCTGACCTGTACCGTGTCTGGC
GGCAGCATCAGCAGCAGCTCTTACTACTGGGGCTGGATCAGACAGCCTCO
TGGCAAAGGCCTGGAATGGATCGGCTCCATCTACTACAGCGGCAGCACCT
ACTACAACCCCAGCCTCGAAGTCCAGAGTGACCATCAGCGTGGACACCAGC
AAGAACCAGTTCTCCCTGAAGCTGAGCAGCGTGACAGCCGUCGATACAGC
CGTGTACTACTGTGCCAGATACGCCOCTGATAGCAGCGGCTACCTGGTGG
CCTTTGATATCTGGGGCCAGGGCACAATGGTCACCGTTTCTAGCGGAGGC
GCAGGTTCTGGTGGCGGAGGAAGTGGUGELBEAGGATCTCAGACAGTGG
TCACACAAGAGCCCAGCTTCTCCGTGTCTCCTGGCGGAACAGTGACCCTG
ACATCGTGGCCTTAGCTCTGGCTCTGTGTCCACCGGCTACTACCCCAGCTGG

50

SUBSTITUTE SHEET (RULE 26)




WO 2018/195427

PCT/US2018/028577

TATCAGCAGACACCTGCACAGGCUCCTCGGACACTOATCTACAGCACCAA
CAGCAGATCCAGCGGCGTGCCOGATAGATTCAGCGGCTCTATCCTGGGCA
ACAAGGCCGCACTGACAATCACAGGCGCTCAGGCCGATGACGAGAGCGAC
TACTACTGCGTGCTGTACATGGGCAGCGGCATCTCCGTTTTTIGGUGGAGE
CACAAAGCTGACCGTGCTGGGATCCGAACCAAAGAGTTGCGACAAAACAC
ACACCTGCCCTACGCGTTTITGGGTGCTCGTGLTGGTGGEGTGGLGTGCTC
GCTTGCTACTCACTTCTGGTGACCGTAGCGTTTATCATTTTTTGGGTCAGGA
GCAAGCGATCCCGCCTATTGCACAGCGACTACATGAACATGACCCCCOGS
CGCCCCEGGCCAACCCGGAAGCACTACCAGCCATATGCGCCTCCCCGCG
ATTTCGCAGCGTATCGGTCCCGGGTCAAATTTTCACGGTCCGCTGACGCCC
CGGCCTATCAACAGGGCCAGAATCAGCTGTATAATGAATTAAACCTCGGTA
GACGCGAGGAGTACGACGTCCTCGACAAGAGAAGGGGGCGUGACCCAGA
GATGGGAGGCAAACCGCAGCGCAGGAAGAATCCACAGGAGGGCCTGTAC
AACGAATTACAGAAGGACAAGATGGCAGAGGCUTACAGCGAGATAGGAAT
GAAGGGTGAAAGGCGTCGTGGAAAGGGCCACGATGGGCTTTACCAGGGC
CTAAGTACTGCCACAAAAGATACGTATGACGCGCTGCATATGCAAGCCCTC
CCCCCCAGGTAAGCATGCAACCTCGATCCGGATTAGTCCAATTTGTTAAAG
ACAGGATATCAGTGGTCCAGGCTCTAGTTTTGACTCAACAATATCACCAGCT
GAAGCCTATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATTITAGTCTC
CAGAAAAAGGGGGEGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGC
TTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAG
AAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAAC
AGGATATCTCTGGTAAGCAGTTCCTGCCCCGGUTCAGGGCCAAGAACAGA
TGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTG
CCCCGGUTCAGGGCCAACGAACAGATGGTCCCCAGATGCGGTCCAGCCCTO
AGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCUCAAGGACCTGA
AATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTG
TICGCCGOGLTTO

43

HERZ(E4)-
CD28TM.ICD-
CD3Z CAR

AAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAAC
AGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGLCCAAGAACAGA
TGGAACAGCTGAATATGGGCOCAAACAGGATATCTGTGGTAAGCAGTTCCTG
CCOCGGCTCAGGGOCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTC
AGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGA
AATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTICTG
TTCGCGCGCTTCTGCTCCCCGAGCTCAATAAAMAGAGCCCACAACCCCTCAC
TCGGCGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATC
CAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTIGG
GAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCATTTG
GGGGCTCGTCCGGGATCGGGAGACCCCTGCCCAGGGACCACCGACCCAC
CACCGGGAGGTAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTA
GTGTCTATGACTGATTTTATGCGCCTGCGTCGGTACTAGTTAGCTAACTAGC
TCTGTATCTGGCGGACCCGTGGTGGAACTGACGAGTTCGGAACACCCGGC
CGCAACCCTGGGAGACGTCCCAGGGACTTCGGGGGCCGTTTTTIGTGGCCC
GACCTGAGTCCTAAAATCCCGATCGTTTAGGACTCTTTGGTGCACCCCOCCT
TAGAGGAGGGATATGTGGTTCTGCETAGGAGACGAGAACCTAAAMCAGTTCC
CGOCTCCETCTGAATTTTTGCTTTCGGTTTGGCGACCCGAAGCCGCGCCGLG
COGTCTTGTCTGCTGCAGCATCGTTCTGTGTTGTCTCTGTCTGACTGTGTTTC
TGTATTTGTCTGAAAATATGGGCCCGGGCTAGCCTGTTACCACTCCCTTAA
GTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAACCAGT
COGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGC
CAACCTTTAACGTCGGATGGCCGCGBAGACGGCACCTTTAACCGAGACCTC
ATCACCCAGGTTAAGATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCA
GACCAGGTCCCCTACATCGTCACCTGGGAAGCCTTGGCTTTTGACCCCCCT
CCCTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCOCTCCTCTTCCTCCA
TCCGCCCOCGTCTCTCCCCCTTGAACCTCCTCGTTCGACCCCGCOTCGATCO
TCOCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCOCCATATGGCCATAT
SAGATCTTATATGGGGCACCCCCGUCCCTTGTAAACTTICCCTGACCCTGAL
ATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAGGLTCTOT
ACTTAGTCCAGCACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAA

51

SUBSTITUTE SHEET (RULE 26)




WO 2018/195427

PCT/US2018/028577

CAACTGGACCGACCGGTGGTACCTCACCCTTACCCAGTCGGCGACACAGT
GTGGEETCCGCCGACACCAGACTAAGAACCTAGAACCTCGUTGGAAAGGAD
CTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATO
GCAGCTTGGATACACGCCGUCCACGTGAAGGCTGCCGACCCOGEEGEETE
GACCATGACTCGAGCCATGGATTGGATCTGGCGCATCCTGTTTCTCGTGGG
AGCTGCCACAGGCGCCCATTCTCAGGTTCAGCTGCAACAGTGGGGAGCCG
GACTGCTGAAGCCTAGCGAAACACTGAGCCTGACCTGTGCCGTGTACGGC
GGCAGCTTTAGCGGCTACTACTGGTCCTGGATCAGACAGCCTCCTGGCAA
AGGCCTGGAATGGATCGGCGAGATCAATCACAGCGGCAGCACCAACTACA
ACCCCAGCCTGAAGTCCAGAGTGACCATCAGCGTGGACACCAGCAAGAAC
CAGTTCTCOCCTGAAGCTGAGCAGCGTGALCACAGCCGATACCGCCGTGTA
CTACTGTGCOCGGATGGGCATCAATAGCGGCGGUTACCTGTACGGCATGEG
ATGTGTGGGGACAGGGCACCACCGTGACAGTTTCTAGCGGAGGCGGAGGT
TCTGGTGGOGGAGGAAGTGGCEGCGGAGGATCTCAGACAGTGGTCACAC
AAGAGCCCAGCTTCTCCGTGTCTCCTGGCGGAACAGTGACCCTGACATGT
GGCCTTAGCAGCGGCTCTGTGTCCACCAGCTACTACCCTAGCTGGTATCAG
CAGATCCCCGGACAGGCCCCTCGGACACTGATCTACACCACCAACATCAG
ATCCAGCGGCGTGCCCGATAGATTCGGCGGATCTATCCTGGGCAACAAGG
CCGCACTGACAATCACAGGTGCCCAGGCCGAGGACGAGTCCGACTACTAC
TGCATGCTGTACATGGGCAGCGGCATCTGGGTTTTCGGCGGAGGCACAAA
GCTGACCGTTCTGGGATCCGAACCAAAGAGTTGCGACAAAACACACACCTG
CCCTACGCGTTTTTGGGTGCTCGTGGTGGTGGGTGGCGTGCTCGCTTGCET
ACTCACTTCTGGTCGACCGTAGCGTTTATCATTTTTTGGGTCAGGAGCAAGC
GATCCCGCCTATTGCACAGCGACTACATGAACATGACCCCCCGGCGCCCO
GGGCCAACCCGGAAGCACTACCAGCCATATGCGCCTCCCCGLCCGATTTCGC
AGCGTATCGGTCCCGGGTCAAATTTTCACGGTCCGCTGACGCCCCGGOCT
ATCAACAGGGCCAGAATCAGCTGTATAATGAATTAAMACCTCGGTAGACGCG
AGGAGTACGACGTCCTCGACAAGAGAAGGGGGCGCGACCCAGAGATGGG
AGGCAAACCGCAGCGCAGGAAGAATCCACAGGAGGGCCTGTACAACGAAT
TACAGAAGGACAAGATGGCAGAGGCCTACAGCGAGATAGGAATCGAAGGGT
CAAAGGCGTCGTGGAMGGGCCACCATGGGUTTTACCAGGGCCTAAGTAL
TGCCACAAAAGATACGTATGACGCGCTGCATATGCAAGCCCTCCCCCCCAG
GTAAGCATGCAACCTCGATCCGGATTAGTCCAATTTGTTAAAGACAGGATAT
CAGTGGTCCAGGCTCTAGTTTTCGACTCAACAATATCACCAGCTGAAGCCTA
TAGAGTACGAGCCATAGATAAAATAARAGATTTTATTITAGTCTCCAGAAAAA
CEEGEEAATGAAAGACCOCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAA
CGOCATTTTGCAAGGCATGCAAAAATACATAACTGAGAATAGAGAAGTTCA
CATCAAGGTCAGGAACAGATGCGAACAGCTGAATATGGGCCAAACAGGATAT
CTGTGGTAAGCAGTTCOTGCCCOGGUTCAGGGCCAAGAACAGATGGAACA
GCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCOCGE
CTCAGGGCCAAGAACAGATGETCOCCAGATGCGGTCCAGCCOTCAGCAGT
TICTAGAGAACCATCAGATGTTTCCAGGGTGCCUCAAGGACCTGAAATGAC
CCTGTGOCCTTATTTGAACTAACCAATCAGTTCGCTTCTOGCTTCTGTICGLS
CGOTTO

49

HERZ(F1)-
CD28TM.ICD-
CD3Z CAR

AAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTCGAATATGGGCCALAC
AGGATATCTCTGGTAAGCAGTTCCTGCCCCGGUTCAGGGCCAAGAACAGA
TGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTG
CCCCGGUTCAGGGCCAACGAACAGATGGTCCCCAGATGCGGTCCAGCCCTO
AGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCUCAAGGACCTGA
AATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTG
TTCGCCGCGCTTCTGCTCCCCCAGCTCAATAMMAGAGCCCACAACCCCTCAC
TCGGCGCGCCAGTCCTCCGATTCGACTGAGTCGCCCGGGTACCCGTGTATC
CAATAAACCOTCTTGCAGTTGCATCCGACTIGTGGTCTCGCTGTTCCTTGS
SAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCATTIG
GEEGELCTCETCCGGGATCGGGAGACCCCTGCCCAGGGACCACCGACTCAC
CACCGGOAGGTAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTA
CTGTCTATGACTGATTTTATGCGCCTGCETCGOTACTAGTTAGUTAACTAGC
TCTGTATCTGGCGOACCOGTOOTGRAACTGACGAGTTCGGAACACCOGET
CGCAACCCTGGGAGACGTCCCAGGGACTICGGGGGCCETTITIGTGGCLO
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GACCTGAGTCCTAAMATCCCGATCGTTTAGGACTCTTTGGETGCACCOCCCT
TAGAGGAGGGATATGTGGTTCTGGTAGGAGACGAGAACCTAAAACAGTTCC
CGCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGACCGAAGCCGLGOCECE

CGTCTTGTCTGCTGCAGCATCGTTCTGTGTTGTCTCTGTCTGACTGTGTTTC
TGTATTTGTCTGAAAATATGGGOCCGGGCTAGCCTGTTACCACTCCCTTAA

GTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAACCAGT
CGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGEC
CAACCTTTAACGTCGGATGGUCGCGAGACGGCACCTTTAACCGAGACCTC

ATCACCCAGGTTAAGATCAAGGTCTTTTICACCTGGCCCGCATGGACACCCA
GACCAGGTCCCCTACATCGTGACCTGGGAAGCCTTGGCTTTIGACCCCCCT
CCOTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCTCTTCCTCCA
TCCGCCCCETCTCTCCOCCCTTGAACCTCOCTOGTTICGACCCCGCCTCGATCC
TCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCCCCATATGGCCATAT

GAGATCTTATATGGGGCACCCCCGCCCOTTGTAAACTTCCCTGACCCTGAC
ATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAGGCTCTCT
ACTTAGTCCAGCACGAAGTCTGGAGACCTCTGGCGGLCAGCCTACCAAGAA
CAACTGGACCGACCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGT
GTGGGTCCGCCGACACCAGACTAAGAACCTAGAACCTCGCTGGAAAGGAC
CTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC

GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCLGEGGGETG
GACCATGACTCGAGCCATGGATTGGATCTGGCGCATCCTGTTTCTCGTGGG
AGCTGCCACAGGCGCCCATTCTCAGGTTCAGCTGGTGGAATCTGGCCCTG
GCCTGETTAAGCCTAGCGGCACACTGTCTCTGACCTGTGCTGTGTCTGGO

GGCAGCATCAGCAGCAGCAATTGGTGGTCTTGGGTCCGACAGCCTCCTGE
CAMAGGCCTGGAATGGATCGGUGAGATCTACCACAGCGGCAGCACCAACT
ACAACCCCAGCCTGAAGTCCAGAGTGACCATCAGCGTGGACACCAGCAAG
AACCAGTTCTCCOTGAAGCTGAGCAGCGTGACAGCCGCCGATACAGCCGT
GTACTACTGTGCCAGAATGGGAGCCAATAGCGGCGGCTACCTGTACGGCA
TGGATCTGTGGGGACAGGGCACCACCGTGACAGTTTCTAGCGGAGGCGGA
GGETTCTGGTGGCGGAGGAAGTGGCGGCGGAGGATCTCAGACAGTGGTCA

CACAAGAGCCCAGCTTCTCCGTGTCTCCTGGCGGAACAGTGACCCTGACA
TGTGGCCTTAGCAGCGGCTCTGTGTCTACCAGCTACTACCCCTCCTGGTAT
CAGCAGACCCCTGGACAGGCTCCCCGGACACTCGATCTACTCCACCAACAC
CAGATCCAGCGGCGTGCCCGATAGATTCTCCGGLTCTATCCTGGGCAACA

AGGCCGCACTGACAATCACAGGCGCTCAGGCCGATGACGAGAGUGACTAC
TACTGCGTGCTGTACATGGGCAGCGGCATCTGGGTTTTICGGCGGAGGCAD
AAMAGCTGACCGTTCTGGGATCCGAACCAAAGAGTTGCGACAAAATACACAC
CTGOCCTACGCGTTTITGGGTGOTCGTEETGETGGGTGEUGTGOUTCGCTT
GCTACTCACTTCTGGTCACCGTAGCGTTTATCATTTTTTGGGTCAGGAGCAA
GCGATCCOGOCTATTGCACAGUGACTACATGAACATGACCCCCCGGLGCC
CCGGGCCAACCCGGAAGCACTACCAGCCATATGOGOUCTCCCOGCGATTTC
GCAGCGTATOGGTOCCGGGTCAAATTTTCACGGTCCGCTGACGCCCOGEO
CTATCAACAGGGCCAGAATCAGCTGTATAATGAATTAAACCTCGGTAGACG
CGAGGAGTACGACGTOCTCGACAAGAGAAGGGGGLGCGACCTAGAGATG
GGAGGCAAACCGCAGCGCAGGAAGAATCCACAGGAGGGUCTGTACAALG

AATTACAGAAGGACAAGATGGCAGAGGCCTACAGCGAGATAGGAATGAAG

GGTGAAAGGCGTCGTGGAAAGGGCCACGATGGGCTTTACCAGGGCCTAAG
TACTGCCACAAAAGATACGTATGACGCGCTGCATATGCAAGCCCTCCCCCC
CAGGTAAGCATGCAACCTCGATCCGGATTAGTCCAATTTGT TAAAGACAGE
ATATCAGTGGTCCAGGCTCTAGTTTTGACTCAACAATATCACCAGCTGAAGC
CTATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATTTAGTCTCCAGAA

AAAGGGGGGAATGAAAGALCCCACCTGTAGGTT TGGCAAGCTAGCTTAAGT
AACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAGAAGTIC
AGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATA
TCTGTGGTAAGCAGTICCTGCCCCGGCTCAGGGCCAAGAACAGATGGAAC
AGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGOCCCGG
CTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCUTCAGCAGT
TTCTAGAGAACCATCAGATGTTTICCAGGGTGCCCCAAGGACCTGAAATGAC
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CCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGLCTICTGTTCGCG
CGLCTTC

HDAJIL12p70_
TK_aPD-L1

AMACATCATCAATAATATACCTTATTTTCGGATTCGAAGCCAATATGATAATGAG
GGGGTECAGTTTGTGACGTEGGECGCGGGGCGTGEGAACGGGGCGGGTEA
CGTAGTAGTGTGGCGGAAGTGTGATGTTGCAAGTGTGGUGGAACACATGT
AAGCGACGGATGTGGCAAAAGTGACGTTTTTGGTGTGCGCCBGETETACAC
AGGAAGTGACAATTTTCGCGCGGTTTTAGGCGGATGTTCTAGTAAATTTGE
GCGTAACCCGAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAATAAGAGGA
AGTGAAATCTCGAATAATTTTGTGTTACTCATAGCGCGTAATATTTGTCTAGG
GCCGUGGGEGACTTTGACCGTTTACGTGCAGACTCGCCCAGGTGTTTTTCTC
AGGTGTTTTCCGCGTTCCGGGTCAAAGTTGGCGTTTTGATATCAAGCTTATC
GATACCGTAAACAAGTCTTTAATTCAAGCAAGACTTTAACAAGTTAAAAGGA
GCTTATGGGTAGGAAGTAGTGTTATGATCTATGOGUATAAAGGGTTTTAAT
GGGATAGTGAAAATGTCTATAATAATACTTAAATGGCTGCCCAATCACCTAC
AGGATTGATGTAAACATGGAAAAGGTCAAAAACTTGGGTCACTAAAATAGAT
GATTAATGGAGAGGATGAGGTTGATAGTTAAATGTAGATAAGTGGTCTTATT
CTCAATAAAAATOTGAACATAAGGCGAGTTTCTACAAAGATGGACAGGACT
CATTCATGAAACAGCAAAAMCTGGACATTTGTTCTAATCTTTGAAGAGTATG
AAAAATTCOTATTTTAAAGGTAAAACAGTAACTCACAGGAAATACCAACCCA
ACATAAAATCAGAAACAATAGTCTAAAGTAATAAAAATCAAACGTTTGCACG
ATCAAATTATGAATGAAATTCACTACTAAAATTCACACTGATTTTGTTTCATC
CACAGTGTCAATGTTGTGATGCATTTCAATTGTGCTGACACAGGCAGACTGT
GGATCAAAAGTGGTTTCTGGTGCGACTTACTCTCTTGAGTATALCTGCAGT
CCOCTTTCTTAAGTGTGTTAAAAAAAAAGGGGGATTTCTTCAATTCGCCAAT
ACTCTAGCTCTCCATGTGCTTTCTAGGAAACAAGTGTTAACCCACCTTATTT
GTCAAACCTAGCTCCAAAGGACTTTTGACTCCCCACAAACCGATGTAGLETC
AAGAGAGGGTATCTGTCACCAGTATGTATAGTGAAAAAAGTATCCCAAGTC
CCAACAGCAATTCCTAAAAGGAGTTTATTTAAAAAACCACACACACCTGTAA
AATAAGTATATATCCTCCAAGGTGACTAGTTTTAAAAAAACAGTATTGGCTTT
GATGTAAAGTACTAGTGAATATGTTAGAAAAATCTCACTGTAACCAAGTGAA
ATGAAAGCAAGTATGGTTTGCAGAGATTCAAAGAAAATATAAGAAAACCTAC
TGTTGCCACTAAAAAGAATCATATATTAAATATACTCACACAATAGCTCTTCA
GTCTGATAAAATCTACAGTCATAGGAATGGATCTATCACTATTTCTATTCAGT
GCTTTGATGTAATCCAGCAGGTCAGCAAAGAATTTATAGCCCCCCTTGAGC
ACACAGAGGGCTACAATGTGATGGCCTCCCATCTCCTTCATCACATCTCGA
GCAAGACGTTCAGTCCTACAGAAATAAAATCAGGAATTTAATAGAAAGTTTC
ATACATTAAACTTTATAACAAACACCTCTTAGTCATTAAACTTCCACACCAAC
CTGGGCAATATAGTGAGACCCCATGCCTGCAAAAAAALAAAAATTAGCCAG
GCATGGTAGCATGTACCTGTAGTCCCAGCTACTTGAGAGGTGAGGTGGGA
AAATCACTTTAGTGCAGGATGTTGAGGCTGGAGTGAACTGTGATTGTGCCA
CTGCACTCCAGCCTGGACAATAGAGCAAGACCTTGTCTCAAAAAAATGCAT
TAAAAATTTTTTITTAAATCTTCCACGTATCACATCCTTTGCCCTCATGTTTCAT
AAGGTAAAAAATTTGATACCTTCAAAAAAACCAAGCATACCACTATCATAATT
TITTTTAAATGCAAATAAAAACAAGATACCATTTTCACCTATCAGACTGGCAG
GTTCTGATTAAATGAAATTTTCTGGATAATATACAATATTAAGAGAGACTGTA
CAAACTGGGCCAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTG
GGTAACATGGCGAACCCTGTTTCTACAAAATAAAAATATTAGCTGGGAGTG
GTGGCGCACACCTATAGTCCCAGCTACTCAGGAGGCTGAGGTGGAAGGAT
CGCTTGAACCCAGGAGGTTGAGACTGCAGTGAACTGTGATCATTCTGCTGC
ACTGCACCCCAGCCTGGGCAACAGAGACCTTCTCTCAAAAAAAAAAAAAAA
AGAGACAAATTGTGAAGAGAAAGGTACTCTCATATAACATCAGGAGTATAAA
ATGATTCAACTTCTTAGAGGAAAATTTGGCAATACCAAAATATTCAATAAACT
CTTTCCCCTTGACCCAGAAATTCCACTTGAATAAAGCTGAACAAGTACCAAA
CATGTAAAAGAATGTTTCTTCTAGTACAGTCGGTAAGAACAAAATAGTGTCT
ATCAATACGTGCACTGGTTAAATCAGTTATGGTATCTCCATAAGACAGAATGO
TATGCAACCTTTAAAATATATTAGATAGCTCTAGACACACTAATATTAAAAGT
GTCCAATAACATTTAAAACTATACTCATACGTTAAAATATAAATGTATATATG
TACTTTTGCATATAGTATACATGCATAGGCCAGTGUTTGAGAAGAAATGTGT
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ACAGAAGGCTGAAAGGAGAGAACTTTAGTCTTCTTGTTTATGGCCTCCATA

GTTAGAATATTTTATAACACAAATATTTTGATATTATAATTT TAAAATAAAAAC
ACAGAATAGCCAGACATACAATGCAAGCATTCAATACCAGGTAAGGTTTTIC
ACTGTAATTGACTTAACAGAAAATTTTCAAGCTAGATGTGCATAATAATAAAA
ATCTGACCTTGCCTTCATGTGATTCAGCCCCAGTCCATTACCCTGTTTAGGA
CTGAGAAATGCAAGACTCTGGUTAGAGTTCCTTCTTCCATCTCCCTTCAATG
TTTACTTTGTTICTGGTCCCTACAGAGTCCCACTATACCACAACTGATACTAA
GTAATTAGTAAGGCCCTCCTCTTTITATTT TTAATAAAGAAGATTTTAGAAAGC
ATCAGTTATTTAATAAGTTGGCCTAGTTTATGTTCAAATAGCAAGTACTCAGA
ACAGCTGCTGATGTTTGAAATTAACACAAGAAAAAGTAAAAAACCTCATTIT

AAGATCTTACTTACCTGTCCATAATTAGTCCATGAGGAATAAACACCCTTTC

CAAATCCTCAGCATAATGATTAGGTATGCAAAATAAATCAAGGTCATAACCT
GGTTCATCATCACTAATCTGAAAAAGAAATATAGCTGTTTCAATGAGAGCAT
TACAGGATACAAACATTTGATTGGATTAAGATGT TAAAAAATAACCTTAGTCT
ATCAGAGAAATTTAGGTGTAAGATGATATTAGTAACTGTTAACTTTGTAGGT

ATGATAATGAATTATGTAAGAAAACAACAGGCCGGGCGGGTTGGTTCACAC
GTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGCAGACTGCCTGAGCTC
AGGAGTTCGAGACCAGCCTGGGCAACACGGTGAAATCCCGTCTCTACTAAA
AATACAAAAAAATTAGCCGGGTGTGGTGACACATGCCTGTAGTCCCAGCTA
CTTGGGAGGCTGAGGCAGGAGAATCACTTGAACCTGGGAGGTGAAGGTTG
CAGTGAGCCAAGATGGCACCACTTCACTCCAGCCTGGGAAACAGAGCAAG
ACTCTGTCTCTGAGCTGAGATGGCACCACTTCACTCCAGCCTGGGAAACAG
AGCAAGACTCTGTCTCAAAAAAAACAAAACACACAAACAAAAAAACAGGCTG
GGECCCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCBAGGLG

GGETGGATCACCTCGAGGTCAGGAGTTCCAGACCAGCCTTGTCAACATEETG

AAACCTCCCCCCGCCGTCTCTACTAAAAATACAAAMATTAGCCAGGCGTGG
TGGCAGGAGCCTGTAATCCCAGCTACTTGGGAGGCTGAGBCAGGAGAATC
GCTTGTACCCAGAAGGCAGAGGTTGCACTGAGCTGAGATGGCACCATTGC

ACTCCAGCCTGGGGGACAAGAGCGAGATTTCGTCTTTAAAAAACAAALACA
AAACAAAAAACCATGTAACTATATGTCTTAGTCATCTTAGTCAAGAATGTAGA
AGTAAAGTGATAAGATATGGAATTTCCTTTAGGTCACAAAGAGAAAAAGAAA
AATTTTAAAGAGCTAAGACAAACGCAGCAAAATCTTTATATTTAATAATATTC
TAAACATGGGTGATGAACATACGGGTATTCATTATACTATTCTCTCCACTTTT
CAGTATGTTTGAAMATTTAGTAAAMACAAGTTTTAACACACTGTAGTCTAACAA
CATAAAATATCACACTGCAACAGGAAAAACTGGCATGGTGTGGTGGUTCACA
CTTGTAATCCCAGTGCTTTCGGAGGCTGAGACAGGAGAGTTGCTTGAGGD

CAGGAGTTCAAGACCGACATOGGGAATGTAGCAAGACCCCGTCCOUTACAA

AMBACTTTGTAAAAATTTGCCAGGTATGGTGGTGCATACCTGTAGTCCCAGC
TACTCGGGAGGUGCAGGCAGAAGGAATCACTTGAGCCCAGGAGTTTGAGG
CTGCAGTGAGCTACGATCATACCACAGCACTCCAGCGTGGATAACAGAGTA
AGACCCTATCTCAAAAACAAAATCAALAACAAAACAAACALAAAAAAACCACAAG
AALMAACTGCTGGCTGATGCAGCGGCTCATGCCTGTAATCCCAGTATITTGG
GCAGGCCCAGGTGGGUGTATCACCTGAGGTCAGGAGTTAGAGADCAGCCTG
GCCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAATTAGCCAGGCAT
GTGGCACGCGCOCTETAGTCCCAGTTACTGGGAGGUTGAAGCAGGAGGATC
ACCTGAGCCCGGGAGGTGGAGGTTGCAGTGAGCCGAGATCACACCACTGC
ACTCCAGCCTGGGTGACACAGCAATACCCTACCTCAAAATAAAAAAGAAAA

AGAAAAGAAAAGTTGCTGTCCCCGCTACCCCAATCCCAAATCCAAACAGCC
TCTCTCATCTCACAGTAAGGGGGAAAAATCACCCAAAAAAGCTAAGTGATCT
TITGAAAACCCAAACTCTTAGAAGTCTAAGATTATTATAGTCAACTCATGAAG
TGTCATCATAAMAGATACTCTAATATTATTTAAGTAGAACCACATATTGGTTG
TCTTGGTATGTCTAGCCCCTGGCATACAAAATATTTAATAACACTGATATGE
TACCTGTGATGTGAAAATGTACTATGAGTACAGCTTTATAAATACTATATATG
TACCTATATACAGAAAAAAATACAACAAAATCATAAAAGCACTTATCTTTGAA
AGAGGAGTTACAGCAATTTTATITAGTTICTTITATIGCTTTGCTATATATICTA

AATTTTTTTCAATGAATATATATCACTTTTAAAAAAATTCAATGGTCTTTCTTA
TAAATTATCTTTGGCAGCATGCGTTTTTATATATACATATAAAATGTATGGGA
AATTTTTAAAGGATACATTAAATTAAAGCAAAATATACAAACAAAAAATCAGA
ATACAAAAAGATAAAAAGATTGGGAAGGGAGGGAGGGAGTAAGGAGGAAG

55

SUBSTITUTE SHEET (RULE 26)




WO 2018/195427

PCT/US2018/028577

GGTGGECTGGGTATAGAGAAATATACCAAATAATGGTAAGAAGTGGGGTCTT
GACACTTITCTACACTTTTTTTAAATAAAAAAAATTTTTTTOTCTCTCTTTITTIT
TTTTAGAGACGAAGTCTCGCTATGTTGCCCAGGCTGGTCTTGAACTCCTGE
GATCAAGAGATCCTCCTGCCTCAGCCTCCCAAGGTGCTTGGATTACAGETS
TGAGCCACCACGCCTGGTCACTTTCTACACTT TAATATATATATTTTTICATT
TTCAATGTCATTTTTATTAGTTAATTTATAATACCCATTCACCATTATATTCAA
AGTCTATTTGAAGAAATAAACCAGAAAGAATGAAATACTCTAGCTCACATGC
TATTCAATACTAAATTACCTTTCAAATCACATTCAAGAAGCTGATGATTTAAG
CTTTGGCGGTTTCCAATAAATATTGGTCAAACCATAATTAAATCTCAATATAT
CAGTTAGTACCTATTGAGCATCTCCTTTTACAACCTAAGCATTGTATTAGGT
GCTTAAATACAAGCAGCTTGACTTTTAATACATTTAAAAATACATATTTAAGA
CTTAAAATCTTATTTATGGAATTCAGTTATATTTTGAGGTTTCCAGTGCTGAG
AAATTTGAGGTTTGTGCTGTCTTTCAGTCCCCAAAGCTCAGTTCTGAGTTCT
CAGACTITGGTGGAACTTCATGTATTGTCAGGTTGGCCCGTAATACCTGTG
GGACAACTTCAGCCCCTGTGCACATGGUCAGGAGGCTGGTTGCAAACATTT
TCAGGTAGGTGGACCAGGACATGCCCCTGGTCATGGCCAGGTGGAGGCAT
AGTGCTATACAGCAGGCAGAAGTCAATATTGATTTGTTTTTAAAGAAACATG
TACTACTTTCATAAGCAGAAAAAATTTCTATTCTTGGGGGAAAAGATTATGC
CAGATCCTCTAGGATTAAATGCTGATGCATCTGCTAAACCTTCACATATCAG
AACATATTTACTATAGAAAGAATGAAAATGGGACATTTGTGTGTCACCTATG
TGAACATTCCAAAAATATTTTACAACAACTAAGTATTTTATAAATTTTATGAAC
TGAAATTTAGTTCAAGTTCTAGGAAAATACAAACCTTGCTAGATATTATAAAA
ATGATACAATATATATTCATTTCAGGCTCATCAGAATATATCTCGTTATCACTT
CACAAGAATGAAMATGCACCATTTTGTAGTGCTTTAAAATCAGGAAGATCCA
CAGTACTAAAAATGACTTCTTCCTTGAAGCTTACTCACCAACTTCCTCCCAG
TTACTCACTGCTTCTGCCACAAGCATAAACTAGGACCCAGCCAGAACTCCO
TTGAAATATACACTTGCAACCATTACTGCATCTATCAAAATGGTTCAGTGCO
TGGCTACAGGTTCTGCAGATCGACTAAGAATTTCAAAAGTCTTGTTTATTTC
AAAGGAAGCCCATGTGAATTCTGCCCAGAGTTCATCCCAGATATGCAGTCT
AAGAATACAGACAGATCAGCAGAGATGTATTCTAAAACAGGAATTCTGGCA
ATATAACAAATTGATTTCCAATCAAAACAGATTTACATACCATACTTATGTCA
AGAAGTTCTTTTGTTTTATTGCATCCTACGATTTTATTTTTTTCGATTTATGGTTT
ACTTTAAGCATAAAAAATTTGTCAATACAACTCTTCCCAAAAGGCATAAMACAA
AAATTCATAAAACTTGCATCACTTGAGATACTTCAGGTATGAATTCACAACTT
TGTTACAACTTACTATATATATGCACACATATATATATATTTGGGTATATTIGG
CEGGETTCTAATTTAAGAAATGCATAATTGGCTATAGACAGACAGTTGTCTG
CAATGAAAATCAATACTTTTGCTATAATCGATTACTGAAATAATTTITACTTTC
CAGTAAAACTGGCATTATAATTTTTTTTAATTTTTAAAACTTCATAATTITITG
CCAGACTGACCCATGTAAACATACAAATTACTAATAATTATGCACGTCACAT
CTGTAATAATGGCCTTCATOTAAACATTTITTGTGGTTTACACATAAAATCTCT
AATTACAAAGCTATATTATCTAAMATTACAGTAAGCAAGAAAATTAATCCAAG
CTAAGACAATACTTGUAACATCAATTCATCATCTGTGACAAGGATTGUTTAA
STCTCTTTGTGGTTAAAAAGGAAAAALAAAAALMAAAGACATGTTGGCCAGATG
CGETGGCTCACACCTGTAATCCCAGCACTTTGGRAGGBCTGAGGTGGGCGE
ATCACCCCTGGCOTGUCCAACATGGTGAAACCOCGTCTCTACTAAAAACAC
AAAAATTAGCTGGGCGTGGETGGCEGGCGCCTGTAATTCCAGCTACTCGGG
AGGCTGAGGCAGGAGAATTGCTAGAACCCAGGAGGCAGAGATTGCAGTGA
GCTGAGATTGCACCATTGCACTACAGTCTGGGCAACAAAAGTGAAACTCCA
TCTTAAAAAAAAAAAGACAATGTTCGTGGGTCCAAACAAGACTTAATGGAAG
TCGAGTCTAAAAATGAGCTATGTGGGCCAGGCGTAGTGGCTCCCACCTGTAA
TCCCAGCACTTTGGGAGGCCGAAGCAGGCAGATCATGAGGTCAGGAGATG
GAGACCATCCTGGCCAACACGGTGAAATCCTGTCTCTACAAAAATTAGCTG
GGCETGGTGGTGCCTGCCTGTAATCCCAGCTACTCAGAAGGCTCAGGCAG
GAGAATCGCTTGAACCAGGGAGTCGGTGGUTAGAGTGAGCCGAGATITGC
ATCACTGCACTCCTGCCTGGTGACAGAGCAAGACTCCATCTCAAAAAAAALC
AAACAAAAATAAAAGATAAAAATGAGCTATGTGAATTAAAAGAGGTATAACA
ATAGATAAACCATATTTTATTTAATTCCTAGTAATGAGTAATATTICCAAACTT
CTGGAATGGGCAGAAATTGCTAGTTGGCATATTTTTACCTTTTATATTCAGA
TACATTAAAATTCTCAAAAAAAAACACCTCAAAGCAGATGATCCGCCATCTC
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CTTGGATAATTTGTGTTAACTCAGGATAACAGAAAACCAALMATTATGAGTTA
CTGATGCAATATTCCTAAATGTAAAAATAATTAAAGCTAATAGTAGATTCATC
TTCCAATTTCATATCAGTCTTACAAATAAACTACATATATAACTTGCTTGCCT
TCCCTTCTGAGGGATAAAGCTGTTAGAAGAATTAAAATCAGCATTCTTGACT
ATTCAACCAAGGGAGGGATAAATTATTACTCATTCTAGGGACATGGGCTCAT
AACTACTACATGTGTAAGGACATGAATTTACCCAATATTACAATTTTTCCTYT
TATTAGTGTGTACAGTGGAAGAATAGACATGTTCACTCTGGACAAAAAAAAA
ATTATACTTATCAGTTATCAGAAGCACAATGCTGAAGACAGTAGTTCCATAA
CAATTTGAAGTATGTGATCGAACTAGTAGATTATCTTAGTAGTAGTGAATTAT
TCTAAATGTTAGTAATTTGGCAGCCACTGGGCAGAAAAATAAGAATTGAGG
CTCAATATTGATATTAATGGTGGTGATTGACACATAAATTTTATCAAGTCTAC
ACAATATAAAATTACAGAAAGGTAGAAGAGTATACCAGTACAACTTCAACAT
ATCTTCACTACAAGGGAGTAAAATGACATGGCCTAGTTACTATCTAATGAAC
TGCAGAAAACTAAAAGAAAACTCCAAGGCAACTCTTCTCTGCTGATCTGETT
GGTCCTTTTCCTACCTTTTGCAATACCCAGATACAAACAATGGATAGAAAAC
AAAGTAGACTTGTAGTATGCAGGTCACAGTGCTAAATTCACAGAAAGAAAC
CCCTGAACTGAACTGCTCTATTTCCTGGTGGTCACAAAGAGTAATTCTGGTT
TACACCTACAGATTGATGTCAATCTACACCCTGTTGATAACAGTGTGGCCAA
GGACAAAAAAAAGGTGCTCCGTTTTACCAATTCTGTAAAAAATTATTGGCAG
GGTAAGCTCGGCTAGGGCAGGATTACATTTCTAGGACTACCATCCCCGAAA
TTTAGAAGATATTATATCCACATAAAGCATATCTTTCACATTAATTTGCAAAA
ATCTAAAAGCTTTTTCTTAGCTCAAGTGTGTCCAAGTTTACCCTGGCAGTTT
AAAACGATAGTTACAAGCAGCATGGGTTGTATCAGACACATTTGAGGGCCA
ATTTCATGTAAGTGATATTGGGCAAGTTACTTCAACTATCTGTGCCTCCAAG
GTCATACTAGTGTTTATTTACCTAAAGGGTACCTGTTATGTAACTTTAGGGT
GTTTACATTAGATAATGCCTGCAAAATATTTACTTCAACGCCTAAAMACATAGT
TAAGTATTCAATAAATACCTACTATTGTCACTACTAACTTAAAAGTTTACGAGA
TTAAGAGCAGAATCTGGGGTGAGACAAACTTAGGTTCAAATCCTAGTATTGT
TGGGTAATCTTGGGCAAGTTACTTAACCTCTCTGATTTGTGTAATTTAAAAAA
TTAGTTAATATACATAACAGGGCTTAGAAGAGTATCTAGCACATAGCACCAT
TTAAGCATTTGTTATTGCTAACATGCAAACAATTTAAGGGAAAGAAATTTTTT
AAABAGGAAGAGGGATTTGCAAACTAAAAACAATGAGTATCTTATGTTCAAA
CAAAACTAACAAACAGCCAGCTCTAGCAATAATTAAATTCACTATATACTGG
GGCAGGCATCACACCOCAAAGCTAAAAGCGTCTACCTAGGCCAGGCACGG
TGGCTCATGCCTGTAATCCCAGCACTTTGGGAAGCAGAGGCGEGUAGATO
GCTTGAGCTCAGGAGTTCAAGACCAGCUTGGACAACATGGCAAAACACCAT
CTCTACAAAAAATACAAATATTAGGCCGOGUGCAGTGGCTCACGCCTGTAA
TCOCAGCACTTTGGGAGGCOAAGGUGGGTGGATCACCTGAGATCAGGAGT
TCOAGAGTAGCCTGGCCAACATGGTGAAACCTCGTCTCTATTAAAAATACA
AAAMAATTAGCCAGGCATGETGGCAGGCGLUTETAATCCCAGTCTACTCAGE
CGCATCAGGTAGGAGAATCGCTTGAACCCGGGAGGUAGAGGTTGCACTGA
GCOGAGATCATGCCACTGTACTOCAGUCCGGGLAATAAGAGLCGAAACTCC
ATCTCAAAAAATAAATAAATAAATAAATAAAATAAAGTACAAATATTAGCCAG
CCATGCTGGTGCGCACCTGTAGTCCCAGUTACTTGGGAGGCTGAAGTGGG
AGAATCCCOTOAGCCTGGGGAGAATCACCCGAGCCCGGGAAGTCGAGGCT
GCAGTGAGCAGTGATTGTGCCACTGCACTCCATCCTAGGTGACAGAGTGA
GACCCTGTCTCAAAAAAAAGAAATTGGCAGAATTAAGTAAGTTGATGTTTAG
AGATGAAAAATCAACATTTTTTCCTCAGCAACTGAATAAAAACAACAGCCAC
TACCATTTITTTGAGTACCTATTTGTAGCCTATTTTTTAACTGGTATTACTCG
AGAGAGAGAGAGCTAGGTTCGAGACAGAGCTCCTTCTCTTAATAACTGTAT
GACCTAGGGTATGTCTGTTAGCCTCTCTGAGGCTTCAAAGGTTCCTCATOT
GTAAAATGGTAATAATCATACCATTGCTACAGGGCTGTTTTGAAGACTAATT
AGGACTATGTAAGTAAACATGATGATGGCTATTATTACTGTTCCCCGUCAGG
GGCCATGCAAGGGTTGCTGATTCACATAGACTGTICTTATAATCCTCTCAATA
ACTCCAAGAGGTAGCCAGCACCTCAGATATACATAAAATGACTTAAGCCCA
GAGAGGTGAAGTAAGTTGCCCACAGCCACACAACTAGTAAATAGCCCAAAC
AAGCTGGATTCCCAGTTAGACTCCGTTAATAGCACTGCTCTTTACCTTAAGT
CATTACAATGCCTAATATGAAATAGAATCGCTTCTTTICTTAGGGTTCAAGTG
GTTAATTATTTAATGTATTCATTCAACAAACCATCATCGAGGACCTCTTACAA
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GCCAAGTACTGTGUTAAGTGCTAGAGTTACGGUGGTGATTCCTGCCOTTAA
AAAGTTTTAGTGGGAGAAACAACAGGTAACCAGGTCATTGCCAAAATAACA
AAAATAATCATAATAAAGCAGGCTAAAGCATATT TAACTGGCCGEGETTTTG
ACTATTTTAGCAAGCATGATCAGAACGGTTGAGGAGGGAGGCCAGCAGCTT
GGCCGGTTCAACAAACAAGAARAAACCAGTGAGGGTGGAGCTAAGATACC

AGAGGCTGATTACGGTTAAGAATGTTCTTGAAGGTAAGGACCAGATTCTCA
TTITTCTATATCCTGGGGCATCGGTCAGCATGGAATCTGGATTCTAGCACAT

GTGAATTTICGGCTTGAAATGACCTAATGCCTTTTCCCTAGTTCCTTCGTGTG
TCAAATACGCATGGTTACCGCTACCAGAGCTGTAGTGGGGCTTCAATGAGS
CCATGAGCATCTCCATAAAGATGAACTACAGTGTGTGCAAAACTAAAGGCA
AAACCTGGTCCCCACACGCCCTCCCAGGTGGTCGCTTTICCGTGCCGAGGC
CCCTCCAGAGGTGCCCCGAGAACCTCACCATCGCACCCCAAALTTCCAGG
GAAGGGCCTCTCCCGAGAAAGCCCCCACGCCCOCCACCCCGOGCCATCATT
CCOGAATCTGCCCTCGGCCCCTCCOCGCAGCACGUTCGCAGGUGGCACAT
GTCAACCAAAACGCCATTTCCACCTTCTCTTCCCACACGCAGTCCTCTTTIC
CCAGGGCTCCCCCGAGGAGGGACCCACCCCAAACCCCGCCATTCCGTCCT
CCCTGCLCGCCCTCGCGTGACGTAAAGCCGAACCCGGGAAACTGGCCGCO

CCCGCCTGLGGGGETTCCCTGGEGECCCGGLCCGCTCTAGAACTAGTGGATCCC
AATTGAAGGCCTGGTCTAAATGACTCCAAAATCACCACTTAATTCAAGAGAC
TGATTTCCCTGAGTCAGGCCCCTTAAAGCAGCTATTTCAATGGGACAGGGA
AACAACCCTAGGATCTGGATTAGAATCACTTGGGGGCTGCCACACCCCCAG
GGCTCTGATCCTGCCCTTCTCCCACACGCACATTCACATACTGCTGCAGTG
ACCTTCCATTTCTAATGGGTTCCTGGGCCATCTGTCAGGTATAGGGAATGG
AAAAGGGGTTGGGGAGGCTCTGCTTCAGAAAGTTTGTETCAGGGGCTCCO
AGAGCCTCCACAGATAGATAGCAGGGGTCCCCACCCTACCATGGCAGCTA
TAMMTGTCGATCAACATTTATTGGCCTAGGATACAGCAGTTAGCAAAATGCCT
CATGTAGTTCCCACTCCGTGGAGGTTGCAGGCTAGCTCTTTCCTAATGAGC
TTTACAGCAGAAGCTGTTTTATCGTTAAGTGCCCOCACAGAGACACTTTACCA
GCAGGCTGGGAGAGTTCTCCAGATTTGGGAGAGGCGCAGAGACAGTGTGT
CAGCCGAGCCCTGTCTCAGCAATCCACCTGGAGGAGCTAGAGTATCCTCC

TCCCTTTACCATTCAGACCGAGAGAAAAAGCCCAGCTTGTGTGCACCCTCG
TCGGGTTAAGGCGAGCTGTTCCTGGTTTAAAGCCTTTCAGTATTTGTTTTGA
TCTAAGGCTCTGTGGTTTGGGGGGGAACATCTCTAAACATTATTAGTTGATT
TCGGGTTTGTCTTTGATGGTTTCTATCTGCAATTATCGTCATGTATATTTAAG
TGTCTGTTATAGAAMACCCACACCCACTGTCCTGTAAACTTTTCTCAGTGTC
CAGACTTTCTGTAATCACATTTTAATTGCCACCTCGTATTTCACCTCTACATT
TGAAATCTGGUGTCTETTTCAAGCCAGTGTGTTTTTICTTCGTTCTGTAATAA
ACAGCCAGGCAGAAAAGTGCCTCTATGTTTTTATTTTTCAAGGGAGTATTCAG
TACCTACAAACCCAAGTCAGGAAGUCTGCTAGTGGCTTTIGGTTCTTITCAGA

GGCTGCTCGATGCCTTGTGTOTCAGAAAGAAAGATTCAGCAGTTTTGCATO
ATGGCAAAGAAGOCTGTTATTTTGGGGCTCAGCCCCTCATTTTATAGAGGA

TCGAAACAGAGGGGGATGGGAGGETCACAAAGACAACTGUCCCEGGAGCAS

GTGTGGGGGAGACTTGOCCTGAGGGETCTAGACGUTOTGCACCACCGTCCT
STCTCOCTTGOTGAAGACCACACATGCCCTTCTTTGACCAGACCCTGCCAC
CTCATAGGCOAGGACCTGGTAGGCGGGTACCCAGGTTTCATGGATGGAAC
CACATCTCCCCAAAAGTGGGRAGGTAGCTACTGGGATGCACGCLTCCCGC
CATGTGCTATAGGAGAGCAGCTGAAGCAACAGTTGGGATCAGATGTAGTCA
CAATTGAATGCATCATCACATTTATCCCICTAAGTGGCTGGGAGAGTTGATA
TCCTCATCCCTAAGGTACAAAATGTTCCAATTTGATCAGTGGCTTTCAGGAG
CTGAGAAAGGCATGTGCTCTGAGGCAGAGCTGTTATGTCCCGCAGAGCCT

AAAAATGCTCTAAGAACATGCTCCCTGCCAAAATTCTCAATGGCTGTGACAA
GGGACAACGATCGACCAATGGGGGTGGAAGCAGACCTCCGCAGTCCAGS

GGCCAGAGCTAGGACAGAGGGGTCGGAGAAAGAGTCATTTICCCAACACT

CCAGCTCTTGGCCAGTCCTCACACAGTCOCCTCCTGCTTCOCTGCTGAGAGA
GATATCCTCATAGGTCTGGGTAAAGTCCTTCAGTCAGCTTTCATTCCCTGTC
ACCAACTTTGTCTCTGTTCTCCCTGCCCGTCTCAGGCAGCACTCCTCAGGA
AACCTCTCCAAGAGCCAGCCTCACTGCAGCGCCCACTATTIGTCCOTOTGCC
TCAAGTGTCCCATCCATGCCAGGCCCCAGGCAGGCTGCAGCTTTCCCTCA

GGGCCACACCAAAGCACTTGGGCTCAGCTGTGCTGTCCCCCTCCATCACT
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GAGCTCAGGGGCAGCAGGGGTGGGGTGUCAGBAGGCLCCATTCACCLTTC
TCTGGCTCTGTGTTGGACCCACCTGCCCAGCCACTGCTGCTTAGAACCTAC
CCGCTGGGAAAATGAAGCCOTCCCGGAGGGGCCALCTCAACTTGAGAGCC
TCACGGATCACAGTTGTCCCCACTCAGCTCTGCCAGCCCTCAGAGACCCAT
AGATAAAAGCTGAGCTTGGCTCGCAGAGCTGGTTCCATCTTCCATTCCCAG
AGGGTTCAACTTCCTACCCCAACCACACAGGGAACCTCAAGGCTGAGCCA
GTGTGGGCTGCAGTGCAGACCAGCTTCCTGGACACGTCCTGCCACCTGAL
CCCAGGCTGGCCTCACTGCCCCTGGCACTCCTGACCCTATCCTCATTCCTC
CTGGCAGTGCGTGTTCTGCCATTCCGCTTTCCCTTAGCTGTCCTCTCACTG
TACTGTCAGCTTCTCCTTTTCCAGGTGCCCCCCAGGGGCTTTCCACATGAC
CCTGTCACCCCACAGCCCATCCAGCACCAATTCCAGCTCTCTGCCACCCTT
CAAAGGAGTGACAGTGCCCTGCTTCACCTCCCACTCACCCCTCAACCCAGA
GCAATCTGGCTCCAGTCTTGCCTCCTTCCOCCCTAAGTACTCTAGTCACAGTT
CCAAATTCCTCCTGGTCATAAAGCCAAATGAAGCTTCCTGGTCCTCAGCGG
ACTTGCCACTTCAGCAGTACTGGACTCTCTCCTCCCAGAAACCTGTTTCCC
CTTGGCTCCTGGAGCCCACACTCTGCTGGAATCCTTCTGCCTCTCTGGCCT
GTAGCCTGGCCCTCTCTCCCAACCTGAGGTCCATTCTCTCCTGCTCCTCCA
CAAGATGTTGCTCCTTCCATTACTTCCTCCCTCTCAACCAAAGCTCCTTCAT
TAGCTCTTTATCTTCTGGTTTCTTCCCCTGGGCAGACGAATGGATTCAAGAG
CCTGTGGCCCAGCAGCCCAGCACTCCAGGATCTCAGCACTTCAGCATCCC
AGTACCCTAGCATCTCAATACCCCAGCACCCCAGCACCATAGTATTCCAGC
ACCCCATTGTCCAAGCATCTCAGCACTCCAGCATCCCAGCACCCCAACACT
CCAGCAGCCCAGAATCTCAGCACCCTAGCACTGCAGCATCTCAGGACCCC
AGCACTTCAGCATCCCAGCACACTAGTACTCCAGCATCTCGGCACCCCAGO
ACCTAGGCATCCCAACACCCAGCACCCCAGCACTTAAGCATCCCACCACTA
CAGTATCTCAACACTCCAGCACCCCAGCACCATAGTGTTCCAGCACCCCAG
CATCCCAACACCCCAGCACTTAAGCATCCCAACACCTCGGCATCCCAACAC
CCCAGCACTGCAGCATCTCAGCACCTTAGCATCCCAGTGCCCTAGCATCTC
AATGCTCCAGCACACCAGTACTACAGTATTCCAGCACCCCAGCACTCCAGO
ATCTCAGCACTGCAGCACTGCAGCACTCCAGCATCCCAAAATCCCAGCATC
CCAACACCCCAGCAGACCAGCAGACCAGCATCTCAGCACCGCAGCATCCA
AGGACTATCCCAGCATCCCAGCAACCCAGCACCTCAGCATCCCAACACCCO
CAGCATTTCAGCATGGCAACACCCCAGTACCCCAGCACTTCAGCACCCCAG
TATCCCAGCATCTCAGCGACCCAGTATCACAAAMACCTCAGCATCCTAGCAC
CCCAGCACCOCCAGCACCTTAGCACCTTAGCATCCCAGCATCTCAGCGCCTC
AGCATCTTGATATTCTGGCTGAGGTCAGCGTGGTGTATCTAGTCAGGETCO
TAACTTTCACTTCGCAGGGAAATGCTGCTGGACTGGGTCTCATGTTIGGGCT
CAAGCTCTCTAGACCCCTTGAAGACAGCATAAAAGAGTTTGGAGACGCTGG
GTGTCCCCCATGGAAGAGTTCACTCTCATCCTGCTTTGACAACAGCCTTICT
CTGGGGTCCOTCACGGGOCCCTCTITCTTACTGCAAGTTITGTCTCTGAGAA
SACTGTGATGCAGAAGTCACTCAGCTGCCTGTGGCTCUTGAAGAGCTGAA
GGTGGAGGUCTGTAGGCLTCOCTATGAGAGGCGCAGAAAAAACCATGATT
GCTAGTGGGGAGGTGCTCCCTCTACAACCCACTCCATAATCTGLOCCLGO
CCAGCTCTGAGGCCAGCCCCAGGGGAAAATGCCAGATCCCCAGBGAGET
STGTGAGACCTCAGGGGCTCCCTCCTCCCTTACAGCAGGCTCAGBCCLOT
GGGGGECOTCAGGGCCAAGGTCTGTGRGGTAAGCTACTATCTCTCACTTIGTC
CTCTAGCCACAAAAGCCAGGGAGATCTGGCAATGGACATGAGGTTCTGAA
GAAGCACATATGACTGGCTTCCTAATGUGTGGTIGTTCAGTGATTCAATAAA
CACGCATGGGCCAGGCATGGGGAAATAGACAAACATGATCCCCAACCTOT
CCCAGAGTGAACTGGGAGGGAGGAGTGTTCATCCOTCAGGATTACACCAG
AGAAACAAACCAGCAGGAGATATATATGGTTTTGGGGGGTCAAGAAAGAGS
AAAAACCTGGCAAGGCAAGTCCAAAATCATAGGACAGGCTGTCAGGAAGS
GCAGCCTGGAACCTCTCAAGCAGGAGCTGATGCTGCAGTCCACAGGCAGA
ATTTCTTCTTCCTOCGGGGAAATCTCAGCTTTGTTCTTAAGGCCTTTCAACTG
ATTGGOTGAGGTCTGCCCCTTCCCCCACATTCTOCCAGGATAATCTTCCTTAC
TTAAAGTCAACTATTAATCACAGCTACAAAATCCCTTCACAGCTACACATAG
ATCAGTGTTTGATTGACGAACAGCCCCTACAGCCTAGCCAAGTTGACACAT
AAAACTAACCATCACAGGGGGACAAATGATGTAAACACATCAACAAATAAAA
CAGTAACAAGTTAAGGTCTATGGAAAAAACACAGAAGGGGCAGAGAGAAAG
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AAAGCAAGAAGGAGAGTCOCAGTITGCTAGGGUTTGTGGGAAGTGGBGBAG
CAGTTCTCTTTAGCTAGGATATTTGGGAAAGGCATATCTGAAGGAGTGATAT
TTGAGCTTAGAT TAAAAGATGGGAAGGAGCAAGCCATGCAAAGAGCTAGGA
TGTTCCAAGCAGAGACGGAACAGCAAGTGCAAATGTCAGGAGGAATAGAA

GGAGGCTGGTGGRTGGEETCCAGTGAGCAAGAGGAGGGCAGGCAGGAGA
GGGGATGGGGAGGTGGGCAGGUCCAGACCACCCAGGGCCCTGGAGACTA
TCCTGATCCAACAAGGGAAGCCTTGAGTCACTTCAGTGTCCATGTGGAGAA
TGGACCTCAGACTGAATGAGGGAGGCAGTAAGGAGGGCCTCTACCTCCAG
GGCTTCGCCCTGTGGACTGCGCATAGACATCTCCAACTCAGAAAGTCTGAA
CCAAACTTTCCATAGTTCCCCCAAGTCTGGGCATCCTCCTACTCAGTGAAA

GGCAGCCATCACACCTCCCTGCCCTGCTCOCGGATGCCCCAAATCCTCTT

GGTCTCCAAGTCCAGAACCTGAGACTTGTCCTTGATGTTTGTCTTTCCCTCA
CCOTTTCTGTATTCTGGGAAGATGGGTTTTTTTCCCOCAGATGAATCTGTAA
AACTTCTGTGATCACAATAAAAATTCTGGCAGTATTATTTITCTGGAACATGAC
AAAGTGATTCAAAATTATTTATCTGGAAGACTACAAAACAAGAATAGCCAGG
AAATTTCTAAAAAGAAAGAAGAAGGAGGAGGAGAAAGAAGGAGGAGGAAAA
GGAGGAGAAGAAGAAAAGAAAAAGAACCAAGAAAGGGTTCTAGCTCTACCA
AATATTAAAACATATCATGAAGCTATTTAAAACAATATGGTTGTGGATACTGA
AAAAGATGTGAATAAAGTGGAAGGAAAATAAATAGAAATGCACATGGGGAT

TGAGACTGTGAAAAAGGCAGCATCTCACATCAGTGAGGGATGTTCAACACC
TGGTGTTGGGAAAACTGGCTAGTCATTTAAACCAAACAACTGGGTCCTCTA

CCTCACTCCTGACATTAAGATACATTTAGATGATTCAAAGAGTAAGACAGAA
AAAATAACACGTGAAAACACTATCAGAAAACAACGTGGGLCAGGTGTGGTG
GGTCACGCCTGTAATCCCAGCACTTTGGGAGGCCCGAGGCAGACAGATCAC
CTGAGGTGGGCAGTTCAAGACCAGCCTCACCAACATGGTGAAATCCTGTCT
CTACTAAAAATACAAAATTAGCTGAGCGTGGTGGUGCATGCCTGTAATCCC

AGCTACTCAGGAGGUCGAGGCAGGAGAATCACTTGAACCTGGGAGGCAGA
GGETTGTGGTGAGCCGAGATCACGCCATTGCACTCCAGCCTGGGCAACAAG
AGTGAAAATCCATCTAAAAAAAAAALAAAAAGCCAAGGTGGATATTTTTATA

GTATCAGGGTAGATCAAGCTTCTCCAATCATGACATGAAACCCAGAAACCA

TAAMAGAAAAGAATGATAAAATTGCCCACGTAAAGTAAAAAGCTTGCACACA
CAAAAACACCATACAGGTTACAAGATGCAGCAGCAAAATCAGAGAAAAAACA
TTGCAATTCAGGACACACACAGGCTATTGTTCCTAATATTTAAAAATAAAAG

TAGTGCATTGTCTACAAAAAGATGAAGACAAGAATTTCAGAAAACCAAATAC
TGCATGTTTTCACTTACAAGTGGAAGCTAAACACTCAGTACACGTGTACACA
AAGAATGGAACCATAGGUCAGGCACCETGGCTCACGCOCTETAATCOCAGT
ACTTTGOGAGGCOGAAGCGGGCGGATCACCTGAGGTCAGGAGTTCGAGAC
CATCCTGGCOAACATGGTGAAATUCCAGTCTCTACTAAAAATACAAAAATTAG
CCGGGLGTGETGETGEGTGCCTGTAATCCCAGCTACTCGGGAGGCTGLG

GCAGTAGAATCGUTTGAACCCTGGAGGTGGACCTTGCAGTGAGUCGAGAT
CGOACCACTGCACTCCAGCCTGGGCAATCAGAGTGAGACTCCATOTCAAAAA
AALAAAAAAGGAATAGAACAATAGACACTGGGGLCOTACTTGAGGGAGGAG

GGTGAGGATCAAAAACCTGCCTATCAGGTACTATGCTTATTACCTGGGTGE
TGAAATAATCTGTACACCAAACCCCAGTGACATGCAATTTACCGATGTAACA
AACCTGCCCATGTACCCGCTGAACCTAAAATAAAAGTTGGAAAALAATATAG
AAATTTTCTTTGTAATAGCCAAAAACTGCAAACAGCCCAGGTGTCTATTAGT
AGAATGCATAAACAAACTCGGGCATGTTCATACAATGTAAAACTACTCATCA
ATAAAAAGTGATACTTCTCAGCAATGAAAAGAAACTAGCTACTGATACCAGC
TACAACATGGATGGATTTCAAGTGCTTTATGATGAGAGCAAGAAGCCAGAC
ACAAAAGTGTCTATATATATATACAGTATATATACGTATATATACACATATATA
CAGTATATATATACATATACATGTATATATATACTGTATATATACTGTATATAT
ATACACAGTATATATATACATATATACAGTGTATATATACTGTGTATATATAC

ATGTATATATACTGTGTATATATACATGTATATATACTGTGTATATATACATGT
ATATATACTGTGTATATATACATGTATATATATGTATACTGTATATATACTGTA
TATATATATACACATATATACAGTATATATATACAGTATATACTGTATATATAC
AGTATATACGTGTATATATACATATATACAGTATATATGTAAATATACATATAT
ACAGTATATATGTAAATATACATATATACATGTATATATATACACTATATATAT
ACATATATAGTGTATATATACATATATACATGTATATATTTACTATATGATTCC
ATTTATATAAAGTGCCAAAACAGTCAAAAATAATCTATGTGGAAAAAATCAAC
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AAAGGGATCCCCOGEGLCTGCAGGAATTCGATGGUGCGCCGACGTCGCAT
GCAGTTAGGGATAACAGGGTAATACGACCATGGCATGTCCTCTAGACTCGA
GCGGCCGCAATAAAATATCTTTATTTICATTACATCTGTGTGTITGGTTTITTG
TGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACA
AACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGUCAGAACATTTC
TCTATCGAAGGATCTGCGATCGCTOCGGTGUCCGTCAGTGGGCAGAGLGC
ACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAAC
CGGTGCCTAGAGAAGGTGGCGCGEGEGETAAMACTGGGAAAGTGATGTCGTGT
ACTGGCTCCGCCTTTTITCCCGAGGGTGGGGGAGAACCGTATATAAGTGCA
GTAGTCGCOGTGAACGTTICTITTTCGCAACGGGTTTGCCGCCAGAACACAG
CTGAAGCTTCGAGGGGCTCGCATCTCTCOTTCACGOGCCCGCCGCCCTAC
CTGAGGCCGCCATCCACGCCGGTTGAGTCGLGTTICTGCCGLCTCCCGOCT
GTGETGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGET
CGAGACCGGGCCTTTGTCCGGUGCTCCCTTGGAGCCTACCTAGACTCAGO
CGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTT
CGTTTTCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACGT
AAGTGATATCTACTAGATTTATCAAAAAGAGTGTTGACTTGTGAGCGCTCAC
AATTGATACTTAGATTCATCGAGAGGGACACGTCGACTACTAACCTTCTTCT
CTTTCCTACAGCTGAGATCACCGGCGAAGGAGGGCCACCATGGGTCACCA
GCAGTTGGTCATCTCTTGGTTTICCCTGGTTTTICTGGCATCTCCCCTCGTG
GCCATATGGGAACTGAAGAAAGATGTTTATGTCGTAGAATTGGATTGGTATC
CGGATGCCCCTGGAGAAATGGTGGTCCTCACCTGTGACACCCCTGAAGAA
CATGGTATCACCTGGACCTTGGACCAGAGCAGTGAGGTCTTAGGCTCTGG
CAMAACCCTGACCATCCAAGTCAAAGAGTTTGCAGATGCTGGCCAGTACAC
CTGTCACAAAGGAGGCGAGGTTCTAAGCCATTCGCTCCTGCTGCTTCACAA
AAAGGAAGATGGAATTTGGTCCACTCGATATTTTAAAGGACCAGAAAGAACTC
CAMAAATAAGACCTTTCTAAGATGCGAGGUCAAGAATTATTCTGGACGTTTC
ACCTGCTGGTGGCTGACGACAATCAGTACTCGATTTGACATTCAGTGTCAAA
AGCAGCACGAGGCTCTTCTGACCCCCAACGGGTGACGTGUGBAGCTGCTAC
ACTCTCTGCAGAGAGAGTCAGAGGGGACAACAAGGAGTATGAGTACTCAG
TGGAGTGCCAGGAGGACAGTGCCTGCCCAGCTGCTGAGBAGAGTCTGCC
CATTGAGGTCATGETGGATGCCGTTCACAAGCTCAAGTATGAAAMACTACAL
CAGCAGCTTCTTCATCAGGGACATCATCAAMACCTGACCCACCCAAGAACTT
GCAGCTGAAGCCATTAAAGAATTCTCGGCAGGTGCGAGGTCAGCTGGGAGT
ACCOCTGACACCTGGAGTACTCCACATTCOTACTTICTCCOCTGACATTCTGOGT
TCAGGTCCAGGGUAAGAGCAAGAGAGAAAAGAAAGATAGAGTCTTCACGG
ACAAGACCTCAGCCACGGTCATCTGUCOGCAAAAATGCCAGCATTAGCETGC
GGGCOCAGGACCGCTACTATAGCTCATOTTGGAGCGAATGGGCATCTGTG
CCCTGCAGTGTTCCTGGAGTAGGGGTACCTEEGETGGGCGCUAGAAACCT
CCCCEGTGGLCCACTCCAGACCCAGGAATGTTCOCATGCOTTCACCACTCOCA
AAACCTGCTGAGGGUCGTCAGCAACATGUTOCAGAAGGUCAGACAAACTC
TAGAATTTTACCCTTGCACTTCTCAAGAGATTGATCATGAAGATATCACAAA
AGATAAAACCAGCACAGTCGAGGCCTGTTTACCATTGGAATTAACCAAGAA
TGAGAGTTGCCTAAATTCOAGAGAGACCTCTTTCATAACTAATGGGAGTTGC
CTGGCCTCCAGAAAGACCTCTTTTATGATGGCCCTETGCOTTAGTAGTATTT
ATGAAGACTTGAAGATGTACCAGGTGGAGTTCAAGACCATGAATGCAAAGC
TGCTGATGGATCCTAAGAGGCAGATCTTTCTAGATCAAAACATGCTGGCAG
TTATTGATGAGCTGATGCAGGCCCTGAATTTCAACAGTGAGACTGTGCCAC
AAAAATCCTCOCCTTGAAGAACCGGATTTTTATAAAACTAAAATCAAGCTCTG
CATACTTCTTCATGCTTTCAGAATTCGGGCAGTGACTATTGATAGAGTGATG
AGCTATCTGAATGCTTCCTAAAAAGCGAGGTCOCTCCAAACCGTTGTCATET
TTATAAAACTTTGAAATGAGGAAACTTTGATAGGATGTGGATTAAGAACTAG
GGAGGGGUTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAALCA
CAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATT
GCTTTATTTGTGAAATTTGTGATGCTATTIGCTTTATTTGTAACCATTATAAGOC
TGCAATAAACAAGTTAACAACAACAATTGCATTCATTITTATGTTTCAGGTTCA
GGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGG
TAGATCCATTTATTAGCTAGGAGTTTCAGAAAAGGGGGCCTGAGTGGCCCC
TTTTTTCAACTTAATTAACCTGCAGGGCCTGAAATAACCTCTGAAAGAGGAA
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CTTGGTTAGGTACCTTCTGAGGCTGAAAGAACCAGCTGTGGAATGTETGTC
AGTTAGGGTGTGGAAAGTCOCCAGGCTCCCOCAGCAGGCAGAAGTATGCAA
AGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCC
CCAGCAGGUAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATA
GTCCCACTAGTTTCATCACCACCGCCACCCCCCLGLCCCCOCGCCATCTG
AAAGGGTTCTAGGGGATTTGCAACCTCTCTCGTGTGTITICTICTTTCCGAGA
AGCGCCGCCACACGAGAAAGCTGGCCGCGAAAGTCGBTGCTGGAATCACTT
CCAACGAAACCCCAGGCATAGATGGGAAAGGGTGAAGAACACGTTGTCAT
GGCTACCGTTTCCCCGGTCACGGAATAAACGCTCTCTAGGATCCGGAAGTA
GTTCCGCCGUGACCTCTCTAAAAGGATGGATGTGTTCTCTGCTTACATTCAT
TGGACGTTTTCCCTTAGAGGCCAAGGCCGCCCAGGCAAAGGGGLCGGETCCC
ACGCGTGAGGGGCCCGUGGAGCCATTTGATTGGAGAARAGCTGCAAACCC
TGACCAATCGGAAGGAGCCACGCTTCGGGCATCGGTCACCGCACCTGGAL
AGCTCCGATTGGTGGACTTICCGCCCCOCCTCACGAATCCTCATTGGEGTGC
CGTGGGTGLCGTGGTGCGGCGCGATTGGTGGGTICATGTTICCCGTCCCCC
GCCCGCGAGAAGTGGEGGETGAAAAGCGGCCCGACCTGCTTGGGGTGTAG
TGGGCGGACCGCGCGEECTGCAGGTGTGAGGATCCGAACCCAGGGGTGGE
GGEGETGGAGGCGGCTCCTGCGATCGAAGGGGACTTGAGACTCACCGGTCG
CACGTCATGAATCTAGAACCATGGCTTCGTACCCCGGUCATCAGCACGCGT
CTGCGTTCGACCAGGCTGCGCGTTCTCGCGGCCATAGCAACCGACGTACG
GCGTTGCGCCCTCGCCGGCAGCAAGAAGCCACGGAAGTCCGCCCGGAGC
AGAAAATGCCCACGCTACTGCGGGTTTATATAGACGGTCCCCACGGGATG
GGGAAAACCACCACCACGCAACTGCTGGTGGUCCTGGGTTCGCGCGACGA
TATCGTCTACGTACCCCGAGCCGATGACTTACTGGCGGETGCTGGGGGCTT
CCGAGACAATCGCGAACATCTACACCACACAACACCGCCTTGACCAGGGT
CAGATATCGGUCCGGGGACGUGGUGGTGGTAATGACAAGCGCOCAGATAA
CAATGGGCATGCCTTATGCCGTGACCCGACGCCGTTCTGGCTCCTCATATCG
GEEGGCAGGCTGECAGCTCACATGCCCCGCCCCCGGCCCTCACCCTCAT
CTTCCGACCGCCATCCCATCGCCGCCCTCCTGTGUTACCCGGCCGCGUGAT
ACCTTATCGGGCAGCATGACCCCCCAGGCCGTGCTGGCGTTCGTGGCCCTC
ATCCCGCCGACCTTGCCCGGCACAAACATCGTETTGGGGGCCCTTCCGGA
GGACAGACACATCGACCGCCTGGCCAAACGCCAGCGCCCCGGCGAGCGG
CTTGACCTGGCTATGCTGGCOGCGATTCGCCBCGTTTACGGGCTGCTTGC
CAATACGGTGCGGTATCTGCAGGGCGGCGGETCGTGGCGGGAGGATTGE
GGACAGCTTTCGGGGACGGCCETGCOGUCCCAGGGTGCCGAGUCCCAGA
GCAACGCGGGCCCACGACCCCATATCGGGGACACGTTATITACCCTGTTTC
GGGECOCCCLAGTTEUTGGEUCCCCAACGGCGACCTGTACAACGTGTTTGCC
TGGGCCTTGGACGTCTTGGUCAAADGCCTCCGTCCCATGCACGTCTTTATC
CTGGATTACGACCAATCGCCCGCLGECTGOCGGGACGUCCTGCTGCAALT
TACCTCCGGGATGATCCAGACCCACGTCACCACCCCAGGCTCCATACCGA
CGATCTGCGACCTGGCGCGCACGTTTGCCCGEGAGATGGGGGAGGCTAA
CTGAGTATACCCTAGGATTATCCOUTAATACCTGCOCACCCCACTCTTAATCAG
TGGTGGAAGAACGGTCTCAGAACTGTTTGTTTCAATTGGUCATTITAAGTTTA
GTAGTAAAAGACTGGTTAATCATAACAATGCATCGTAAAACCTTCAGAAGGA
AAGCAGAATGTTTITGTGCACCACTTTGGTTITICTTTTTTGCGTGTGGCAGTT
TTAAGTTATTAGTTTTTAAAATCAGTACTTTTTAATGGAAACAACTTGACCAA
AAATTTGTCACAGAATTTTGAGACCCATTAAAAAAGTTAAATGAGAAACCTG
TGTGTTCCTTTGGTCAACACCGAGACATTTAGGTGAAAGACATCTAATTCTG
GTTTTACGAATCTGGAAACTTCTTGAAAATGTAATTCTTGAGTTAACACTTCT
GGGTGRAGAATAGGGTTGTTTTCCCCCCACATAATTGGAAGGGGAAGGAAT
ATCATTTAAAGCTATGGGAGGGTTTCTTTGATTACAACACTGGAGAGAAATG
CAGCATGTTGCTGATTGCCTGTCACTAAAACAGGCCAAAAACTGAGTCCTT
GGGTTGCATAGAAAGUTGCCTGCAGGCGTTACATAACTTACGGTAAATGGC
CCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGAD
GTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGET
GGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATG
CCAAGTACGOCCCCTATTGACGTCAATGACGGTAAATGGCCCGLUCTGGCAT
TATGCCCAGTACATGACCTTATGGGACTTITCCTACTTGGCAGTACATCTACG
TATTAGTCATCGCTATTACCATGATGATGCGGTTTTGGCAGTACATCAATGS
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GCGTGGATAGCGGTTTGACTCACGGGEATTTCCAAGTCTCCACCCCATTGA
CGTCAATGGGAGTTTGTTTTGACTAGTTACCGGUGGAAACGETCTCGEETT
GAGAGGTCACCCBAGGGACAGGCAGCTGCTGAACCAATAGGACCGGCGC
ACAGGGCGGATGUTGCCCCTCATTGGCGGLCGTTGAGAGTGACCAAGAGC
CAATGAGTCAGCCOGGGEGEGELETAGCAGTGACGTAAGTTGCGGAGGAGS
CCGCTTCGAATCGGCAGCGGCCAGCTTGGTGGCATGGACCAATCAGCGTC
CTCCAACGAGGAGCGCCTTCGCCAATCGGAGGCLTCCACGACGGGGECTG

GGGGGAGGGTATATAAGCCGAGTCGGLGHGCGGLECGCTCCACACGGGECC
GAGACCACAGCGACGGGAGCGTCTGCOTCTGCGGGEGCOCGAGAGETAAGO
GCCGOGGLCTGCCCTTTCCAGGCCAACTCGBAGCCOCGTCTCGTGGCTCCG
CCTGATCGGGGECTCCTGTCGCCCTCAGATCGGTCGGAACGCCGTCGLG

CTCCGGGACTACAAGLCCTGTTGUTGGGCCCGGAGACTGCCGAAGGACCG

CTGAGCACTGTCCTCAGCGCOGGCACCATGGATTGGATCTGGUGGATCCT
GTTCCTTGTGGGAGCTGCCACAGGCGUCCATTCTGAAGTTICAGCTGGTTCA
GTCTGGCGCCGAAGTGAAGAAACCTGGCGCCTCTGTGAAGGTGTCCTGCA
AAGCTTCTGGCGGCACCTTCAGCAGCTACGCCATCTCTTGGGTTCGACAG

GCCCCTGGACAAGGCCTGGAATGGATGGGCAGAATCATCCCCATCCTGGG
AATCGCCAACTACGCCCAGAAATTCCAGGGCAGAGTGACCATCACCGCCG
ACAAGAGCACAAGCACCGCCTACATGGAACTGAGCAGCCTGAGAAGCGAG
GACACCGCCGTGTACTACTGTGCCAGAAGCGGCCACGGCTACAGCTACGG
CGCCTTTGATTATTGGGGCCAGGGCACCCTGGTCACCGTTTCTAGCGGAG

GCGGAGGTAGTGGTGGUGGAGGTTCAGGCGGCGGAGGATCTCAATCTGT

GCTGACACAGCCTCCAAGCGTGTCAGGTCGITCCTGGCCAGAGAGTGACAA
TCAGCTGTACAGGCAGCAGCAGCAACATCGGAGCCGGCTATGACGTGCAC
TGGTATCAGCAGCTGCCTGGCACAGCCCCTAAACTGCTGATCTACGGCAAC
AGCAACAGACCCAGCGGCGTGCCCCGATAGATTTTCCGGUTCTAAGAGCGG
CACAAGCGUCAGCCTGGCTATTACTGGACTGCAGGCCGAGGACGAGGCC

GACTACTACTGTCAGAGCTACGACAGCAGCCTGTCCGGCAGCTACGTTGET

GTTTGGCGGCGGAACAAAGCTGACCGTGUTGGAAGCCAAGAGTTGCGACA
AGACCCACACCTGTCCTCCATGTCCTGCTCCAGAACTGCTCGGCGGACCTT
CCGTGTTCCTGTTTCCTCCAAAGCCTAAGGACACCCTGATGATCAGCAGAA
CCCCTGAAGTGACCTGCGTGGTGETGGATEGTGTCCCACGAGGACCCAGAA
GTGAAGTTCAATTGGTACGTGGACGGECGTGCAAGTGCACAACGCCAAGAL
CAAGCCTAGAGAGGAACAGTACAACAGCACCTACAGAGTGGTGTCCGTGC
TGACAGTGCTGCACCAGGATTGGCTGAACGGCAAAGAGTACAAGTGCAAG
GTGTCCAACAAGGCCCTGCCTGCTOCTATCGAGAAAACCATCAGTUAAGEO

CAAGGGUCAGUCTAGGGAACCCCAGGTTTACACACTGCCACCTAGCAGGS
ACGAGUTGACCAAGAATCAGGTGTCCCTGACCTGCLTGGTCAAGGGLTTC

TACCCTTCCCATATCOUOGTGBAATGGGAGAGCAATGGCCAGCUAGAGAA
CAACTACAAGACAACCCCTCCTGTGCTGGACAGCGACGGCTCATTCTTCCT
STACTCCAAGCTGACTGTGOACAAGAGCCGGTGGCAGCAGGGCAATGTGT
TCAGCTGTAGCGTGATGUACGAGGCCCTGCACAACCATTACACACAGAAG

TCOCTGTCTCTGAGCCOCGGAAAAGGTGGUGGTEEBUTCTTACCOTTACGA

COGTGCCAGATTACGCOGGUTATCCOTACGATGTGCUTGACTATGCTGGCTA
CCCCTATGACGTCCOCCGACTACGUTTAACTAGCTACGGAATTCOGGUTAGC
TGGCCAGACATGATAAGATACATTGATGAGTT TGGACAAACCACAACTAGA

ATGCAGTGAAAAAAATGUTTTATTTGTGAAATITGTGATGCTATTGCTTTATT
TGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATT
TTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAA
ACCTCTACAAATGTGGTATGGAAATGTTAATTAACTAGCCATGACCAAAATC
CCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATC
AAAGGATCTTCTTGAGATCCTTTTTTICTGCGCGTAATCTGCTGCTTGCAAA
CAMAAAAACCACCGCTACCAGCGGTGGTTTGTTITGCCGGATCAAGAGCTAC
CAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATA

CTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAG

CACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCA
GTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGG
ATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAG
CTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATG
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AGAAAGCGCCACGCTTCOCGAAGGGAGAAAGGBCGGACAGGTATCOGGETAA
GCGGCAGGGTOGGAACAGGAGAGCEUACGAGGGAGCTTCCAGGGGGAAA
CGCCTGGTATCTTTATAGTCCTGTCGEGTTTCGUCACCTCTGACTTIGAGCG
TCGATTTTTIGTGATGCTCGTCAGGGGGECGEGAGCCTATGGAAAAACGCCA
GCAACGCGGCCTTTTTACGGTTCCTGGOCTTTTGETGGCCTTITTGCTCAGSG
GTTCGAAATCGATAAGCTTGGATCCGGAGAGCTCCLAACGCGTCGGLTAG
CTAGTAGGGATAACAGGGTAATAAGCGTCGACGGLGLGCCCCTAGGGGCC
GGCCTTAATTAAATCAAGCTTATCGATACCGTCGAACCTCGAGGGGGGGLA
TCACTCCGCCUTAAAACCTACGTCACCCGCCCCGTTCCCACGCCCCGCGO
CACGTCACAAACTCCACCCCCTCATTATCATATTGGCTTCAATCCAAAATAA
GGTATATTATTGATGATGTTT
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ICOSTAT

TAACATCATCAATTATACCTTCCATTTTGGATTGAAGCCAATATGATAATGAG
GGGGTGGAGTTTGTGACGTGGCGCGGGGCGTGGGAACGGGGCGGGTGA

CGTAGTAGTGTGGLGGAAGTGTGATGTTGCAAGTGTGGCGGAACACATGT

AAGCGACGGATGTGGCAAAAGTGACGTTTTTIGGTGTGCGCCGGTGTACAC

AGGAAGTGACAATTTTCGCGCGGTTTITAGGCGGATGTTGTAGTAAATTTGG

GCGTAACCGAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAATAAGAGGA
AGTGAAATCTGAATAATTTTGTGTTACTCATAGCGCGTAATATTTIGTCTAGG

GCCGCGGGEGACTTITGACCGTTTACGTGGAGACTCGCCCAGGTGTTTTITCTC
AGGTGTTTTCCGCGTACGTCGGCGGCTCGTGGCTCTTCCGGGAAAAGGAT
TCTCGGAAAGTGGTTCGAGTACGTCGGCGGCTCGTGGCTCTTCCGGGAAA
AGGATTCTCGGAAAGTGGTTCGAAGTACGTCGACCACAAACCCCGCCCAG

CGTCTTGTCATTGGCGTCGACGCTGTACGGGGTCAAAGTTGGCGTTTTATT
ATTATAGTCAGCTGACGTGTAGTGTATTTATACCCGGTGAGTTCCTCAAGAG
GCCACTCTTGAGTGCCAGCGAGTAGAGTTTTCTCCTCCGAGCCGCTCCGA

CACCGGGACTCGAAAATCGAGACATATTATCTGCCACGGAGGTGTTATTACCG
AAGAAATGGCOCGCCAGTCTTTTGGACCAGCTCGATCGAAGAGGTACTGGCT

GATAATCTTCCACCTCCTAGCCATTTTGAACCACCTACCCTTCACGAACTGT
ATGATTTAGACGTGACGGCCCOCCGAAGATCCCAACGAGGAGGCGGTTTCG
CAGATTTTTCCCGACTCTGTAATGTTGGCGGTGCAGGAAGGGATTGACTTA
CTCACTTTTCCGCCGGCGCCCGGTTCTCCGGAGCCGCCTCACCTTTCLCG

GCAGCCCGAGCAGCCGGAGCAGAGAGCCTTGGGTCCGGTTTCTATGCCAA
ACCTTGTACCGGAGGTGATCGATCCACCCAGTCGACGACGAGGATGAACAG
GGTCAGGAGTTTGTGTTAGATTATGTGGAGCACCCCGGGCACGGTTGCAG
GTCTTGTCATTATCACCGGAGGAATACGGGGGACCCAGATATTATGTGTTC
GCTTTGCTATATGAGGACCTETGGCATGTTTGTCTACAGTAAGTGAAAATTA
TGGGOACGTGEGTGATAGAGTGGTGGETITGGTGTGGTAATTTITTITTTTAAT
ITTTACAGTTTTGTGGTT TAAAGAATTTTGTATTGTCGATTTTTTTAAAAGGTOC
TETGTCTGAACCTGAGCCTGAGCCCGAGCCAGAACCGGAGCCTGCAAGAC
CTACCCGCOGTOCTAMATCEUGCCTGCTATCCTCAGACGCCCGACATCA

CCTGTGTCTAGAGAATGUAATAGTAGTACGGATAGCTGTGACTCCGGTCOT
TCTAACACACCTCCTGAGATACACCOGEGTEGTCOCGCTGTGCCCCATTAAA
CCAGTTGOCGTGAGAGTTGGTGGGCGTCGCCAGGCTGTGGAATGTATCGA
GGACTTGCTTAACGAGCCTGGGCAACCTTTGGACTTGAGCTGTAAACGCCC
CAGGUCCATAAGGTGTAAACCTGTCGATTGCGTGTGTGGTTAACGCCTTITGTT
TGCTGAATCAGTTGATGTAAGTTTAATAAAGGGTCGAGATAATGTTTAACTTG
CATGGCGTGTTAAATGGGGCGGGGCTTAAAGGGTATATAATGCGCCGETGG
GCTAATCTTGGTTACATCTGACCTCATGGAGGCTTGGGAGTGTT TGGAAGA
TTTTTICTGCTGTGCGTAACTTGCTGGAACAGAGCTCTAACAGTACCTCTTIGG
TTTTGGAGGTTTCTGTGGGGCTCATCCCAGGCAAAGTTAGTCTGCAGAATT
AAGGAGGATTACAAGTGGGAATTTGAAGAGCTTTTGAAATCCTGTGGTGAG
CTGTTTGATTCTTTGAATCTGGGTCACCAGGCGCTTTTCCAAGAGAAGGTC

ATCAAGACTTTGGATTTTTCCACACCGGGGLGUGCTGCGGCTGCTGTTGOT
FTTTTGAGTTTTATAAAGGATAAATGGAGCGAAGAAACCCATCTGAGCGGE

GGGTACCTGCTGGATTTTICTGGCCATGCATCTGTGGAGAGCGGTTGTGAG

ACACAAGAATCGCCTGCTACTGTTGTCTTCCGTCCGCCCGGUGATAATACC
GACGGAGGAGCAGCAGCAGCAGCAGGAGGAAGCCAGGCGGLGGCGGLA
GGAGCAGAGCCCATGGAACCCGAGAGCCGGCCTGGACCCTCGGGAATGA
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ATGTTGTACAGGTGGUTCAACTCTATCCAGAACTGAGACGCATTTTGACAA
TTACAGAGGATGGGECAGGGGCTAAAGGOGETAAAGAGGGAGLGEEEGEED
TTGTGAGGCTACAGAGGAGGCTAGGAATCTAGCTTTTAGCTTAATGACCAG
ACACCGTCCTGAGTGTATTACTTTICAACAGATCAAGGATAATTGCGCTAAT
GAGCTTGATCTGCTGGUGCAGAAGTATTCCATAGAGCAGCTGACCACTTAC
TGGCTGCAGCCAGGGGATGATTTTGAGGAGGCTATTAGGGTATATGCAAAG
GTGGCACTTAGGCCAGATTGCAAGTACAAGATCAGCAAACTTGTAAATATC
AGGAATTGTTGCTACATTTCTGGGAACGGGGCUGAGGTGGAGATAGATAC
GGAGGATAGGGTGGCCTTTAGATGTAGCATGATAAATATGTGGCCGGGGEE
TGCTTGGCATGGACGGGGTGGTTATTATGAATGTAAGGTTTACTGGCCCCA
ATTTTAGCGGTACGGTTTTCCTGGCCAATACCAACCTTATCCTACACGGTGT
AAGCTTCTATGGGTTTAACAATACCTGTGTGGAAGCCTGGACCGATGTAAG
GETTCGGGGUTGTGCOTTTTACTGCTGOTGGAAGGGEETGETGTGTCGCC
CCAAAAGCAGGGCTTCAATTAAGAAATGCCTCTTTGAAAGGTGTACCTTGEG
GTATCCTGTCTGAGGGTAACTCCAGGGTGCGCCACAATGTGGCCTCCGAC
TGTGGTTGCTTCATGCTAGTGAAAAGCGTGGCTGTGATTAAGCATAACATG
GTATGTGGCAACTGCGAGGACAGGGCCTCTCAGATGCTGACCTGCTCGGA
CGGCAACTGTCACCTGCTGAAGACCATTCACGTAGCCAGCCACTCTCGCAA
GGCCTGGCCAGTGTTTGAGCATAACATACTGACCCGCTGTICCTTGCATTT
GGGTAACAGGAGGGGGGTGTTCCTACCTTACCAATGCAATTTGAGTCACAC
TAAGATATTGCTTGAGCCCGAGAGCATGTCCAAGGTGAACCTGAACGGGGT
GTTTGACATGACCATGAAGATCTGGAAGGTGCTGAGGTACGATGAGACCC
GCACCAGGTGCAGACCCTGUGAGTGTGGCGGTAAACATATTAGCAACCAG
CCTGTCGATGCTGGATGTGACCGAGGAGCTGAGGCCCGATCACTTGGETGCT
GGCCTEGCACCCGCGCTCGAGTTTGGCTCTAGCGATGAAGATACAGATTGAG
CTACTGAAATGTGTGGGCGTECELTTAAGGGTGGGAAAGAATATATAAGGTG
GGEGTCTTATGTAGTTTTGTATCTGTTTTGCAGCAGCCGCCGCCGCCATGA
GCACCAACTCGTTTCGATGGAAGCATTGTGAGCTCATATTTGACAACGCGCA
TGCCCCCATGGGUCGGGGTGCGTCAGAATGTGATGGGCTCCAGCATTGAT
GGETCGCCCCETCCTGCCCGCAAACTCTACTACCTTGACCTACGAGACCGT
GTCTGGAACGCCGTTCGGAGACTGCAGCCTCCGCCGLCCGOTTCAGCCGLTG
CAGCCACCGCCCGCGGCATTCTGACTGACTTTGCTTTCCTGAGCCCGCTT
GCAAGCAGTGCAGCTTCCCGTTCATCCGCCCGCGATGACAAGTTGACGGC
TCTTTTGGCACAATTGGATTCTTTGACCCGGGAACTTAATGTCGTTTCTCAG
CAGCTGTTGGATCTGCGCCAGCAGGTTTCTGCCCTGAAGGCTTCCTCCCOT
CCCAATGCGGTTTAAAACATAAATAAAAAMACCAGACTCTGTTTGGATTTGGA
TCAAGCAAGTGTCTTGCTGTCTTTATTTAGGGGTTTTGCGLGCGCGGTAGG
CCCGGRACCAGCGGTOTCGGTCGTIGAGGGTCCTGTGTATITITTCCAGS
ACGTGGTAAAGGTGACTCTGGATGTTCAGATACATGGGUATAAGCCOGTOT
CTGGGGTGGAGGTAGCACCACTGOAGAGCTTCATGCTGCGGGETGGTGTT
GTAGATGATCCAGTCGTAGCAGCGAGCGCTGGGCGTGGTEUCTAAAAATGT
CTTTCAGTAGCAAGCTGATTEUCAGGGGCAGGCCCTTGGTGTAAGTETTTA
CAMAGCOGTTAAGCTGGGATGGGTGCATACGTGGGGATATGAGATGCATC
TIGGACTCTATTTTTAGGTTGGCTATGTTCCCAGCCATATCOCTCCGGGGAT
TCATGTTGTGCAGAACCACCAGCACAGTGTATCCGGTGCACTTGGGAAATT
TGTCATGTAGCTTAGAAGGAAATGUGTGGAAGAACTTGGAGACGCCCTTGT
GACCTCCAAGATTTTCCATGCATTCGTCCATAATGATGGCAATGGGCCCAC
GGGECEGOGHGCCTGGGLCGAAGATATTTCTGGGATCACTAACGTCATAGTITG
TGTTCCAGGATGAGATCGTCATAGGCCATTTTTACAAAGCGCGGGUGGAG
GGTGCCAGACTGUGGTATAATGGTTICCATCCGGCCCAGGGGUGTAGTTAC
CCTCACAGATTTGCATTTCCCACGCTTTGAGTTCAGATGGGGGGATCATGT
CTACCTGCGGGGCGATGAAGAAAACGEGTTTCCGGGGTAGGGGAGATCAGD
TGGGAAGAAAGCAGGTTCCTGAGCAGCTGCGACTTACCGCAGLCGGTGGE
CCCGTAAATCACACCTATTACCGGGTGCAACTGGTAGTTAAGAGAGCTGCA
GCTGCCGTCATCCOCTGAGCAGGGGGGUCACTTCGTTAAGCATGTCCCTGA
CTCGCATGTTTTCCCTGACCAAATCCGCCAGAAGGLCGCTCGCCGCCCAGC
GATAGCAGTTCTTGCAAGGAAGLAAAGTTTTTCAACGGTTTGAGACCGTCC
GCCGTAGGCATGCTTTTGAGCGTTTGACCAAGCAGTTCCAGGCGGTCCCA
CAGCTCGGTCACCTGCTCTACGGCATCTCGATCCAGCATATCTCCTCGTTT
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CGCGEETTGGEGUGGCTTTCGUTGTACGGCAGTAGTCGGTGCTCGTCCAG
ACGGGOCAGGETCATGTCTTTCCACGGGCGUAGGEGTCCTCGTCAGCGTAG
TCTGGGTCACGGTGAAGGGGTGCGCTCCGGECTGCGUGCTGGLCAGGGET
GCGCTTGAGGCTGGTCCTGCTGGTGCTGAAGCGLTGCCGGTCTTCGLCCT
GCGCGTCGGCCAGGTAGCATTTGACCATGGTGTCATAGTCCAGCCCCTCC
GCGGCGTGGCCCTTGGCGCGCAGCTTGCCCTTGGAGGAGGCGCCGCALG
AGGGGCAGTGCAGACTTTTGAGGGCGTAGAGCTTGGGUGCGAGAAATACC
GATTCCGGGGAGTAGGCATCCGCGCOGCAGGCCCCGCAGALGETCTCGC
ATTCCACGAGCCAGGTGAGCTCTGGCLGTTICGGGGTCAAAAACCAGHGTTT
CCCCCATGOTTTTTGATGCGTTTCTTACCTCTGGTTTCCATGAGCCGGTGTC
CACGCTCGGTGACGAAAAGGCTGTCCGTGTCCCCGTATACAGACTNNNGT
TTTGAGAGGCOTGTCCTCGAGCGGTGTTCCGCGGTCUCTCCTCGTATAGAAA
CTCGGACCACTCTGAGACAAAGGCTCGCGTCCAGGUCAGCACGAAGGAGG
CTAAGTGGGAGGGGTAGCGGTCGTTGTCCACTAGGGGGTCCACTCGLTCC
AGGGTGTGAAGACACATGTCGCCCTCTTCGGCATCAAGGAAGGTGATTGG
TTTGTAGGTGTAGGCCACGTGACCGGGTGTTCCTGAAGGGGGGCTATAAA
AGGGGGTGGGEGGCGCGTTCGTCCTCACTCTCTTCCGCATCGCTGTCTGCG
AGGGCCAGCTGTTGGGGTGAGTACTCCCTCTGAAAAGCGGGCATGACTTC
TGCGCTAAGATTGTCAGTTTCCAAAAACGAGGAGGATTTGATATTCACCTG
GCCCGCGGTGATGCCTTTGAGGGTGGCCGCATCCATCTGGTCAGAAAAGA
CAATCTTTTTIGTTGTCAAGCTTGGTGGCAAACGACCCGTAGAGGGCGTTGG
ACAGCAACTTGGCGATGGAGCGCAGGGTTTIGGTTTTTGTCGCGATCGGECG
CGCTCCTTGGUCGCCGATGTTTAGCTGCACGTATTCGCGCGCAACGCACCG
CCATTCGGGAAAGACGGETGGTGCGCTCGTCGGGLACCAGGTGCACGLGC
CAACCGCGGTTGTGCAGGGTGACAAGGTCAACGCTGGTGGCTACCTCTCC
GCGTAGGCGCTCGTTGGTCCAGCAGAGGCGGCCGCOCTTGCGCGAGCAG
AATGGCGGTAGGGGGTCTAGCTGCGTCTCGTCCGGGGGGTCTGCGTCCA
CGGTAAAGACCCCGGGCAGCAGGUGCGCGTCGAAGTAGTCTATCTTGCAT
CCTTGCAAGTCTAGCGCCTEGCTGCCATGCGCGEEUGEBCAAGCGCGLEET
COTATGGGTTCGAGTGGGGGACCCCATGGCATGEEETGGGTGAGCGCGGA
GGCCTACATGCCGCAMTGTCCTAAACGTAGAGGGGCTCTCTGAGTATTCO
AAGATATGTAGGGTAGCATCTTCCACCGCGGATGCTGGCGCGCACGTAAT
COGTATAGTTCGTGCGAGCGAGCGAGCAGGTCGGGACCGAGGTTGCTACG
GECEGGECTECTCTECTCGGAAGACTATCTGUCTGAAGATGGCATGTGAGT
TGGATGATATGGTTGCACGLTGGAAGACGTTGAAGCTGGUGTCTEGTGAGA
CCTACCGCGTCACGCACGAAGGAGGCGTAGGAGTCGCGCAGCTTGTTGAC
CAGCTCGGCGGTGACCTGCACGTCTAGGGLGCAGTAGTCCAGGGTTTOCT
TCATGATGTCATACTTATCCTGTCCOTTTTTTTTCCACAGCTCGCGGTTGAG
SACAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCLGTCGGEO
CTOCGAACGGTAAGAGCCTAGCATGTAGAACTGGTTGACGGCUTGGETAGS
CGOAGCATCCOTTTTCTACGGGTAGCGCGTATGCCTGCGCGGCLTTICCGE
AGCGAGETGTGGGTGAGCGCAAAGGTGTCCCTGACCATGACTTTGAGGTA
CTGGTATTTGAAGTCAGTGTCGTCGOCATCCGUCCTGCTCCOCAGAGTAAAAA
GTCCGTGCGOTTTITGGAACGCGGATTTGGCAGGGCGAAGGTGACATCGT
TGAAGAGTATCTTTCCCGLCGCBAGGCATAAAGTTGCGTGTGATGCGGAAG
GGTCCCGGCACCTCGGAACGGTTGTTAATTACCTGGGCGGCGAGCACGAT
CTCGTCAAAGCCGTTGATGTIGTGGCCCACAATGTAAAGTTCCAAGAAGLG
CGGEATGCCCTTGATGGAAGGCAATTTTTTAAGTTCCTCGTAGGTGAGCTC
TICAGGGGAGCTGAGCCCGTGCTCTGAAAGGGCCCAGTCTGCAAGATGAG
GGTTGGAAGCGACGAATGAGCTCCACAGGTCACGGGUCATTAGCATITGC
AGGTGGTCGUGAAAGGTCCTAAACTGGCGACCTATGGCCATTTITTTCTGGE
GTGATGCAGTAGAAGGTAAGCGGGTCTTGTTCCCAGCGGTCCCATCCAAG
GTTCGCGGCTAGGTCTCGCEGCGGCAGTCACTAGAGGCTCATCTCCGUCGA
ACTTCATGACCAGCATGAAGGGCACGAGCTGCTTCCCAAAGGCCCCCATC
CAAGTATAGGTCTCTACATCGTAGGTGACAAAGAGACGCTCGGTGCGAGS
ATGCGAGCCGATCGGGAAGAACTGGATCTCCCGCCACCAATTGGAGGAGT
GGCTATTGATGTGGTGAAAGTAGAAGTCCCTGCGACGGGCCGAACACTCG
TGCTGGCTTTTGTAAAAACGTGCGCAGTACTGGCAGCGGTGCACGGGCTG
TACATCCTGCACGAGGTTGACCTGACGACCGCGCACAAGGAAGCAGAGTG
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GGAATTTGAGCCCOCTCGCCTGGCGGETITGGCTGGTGGTCTTICTACTTICG
GCTGCTTGTOCTTCACCGTCTGRCTGCTCGAGGGGAGTTACGGTGGATCG
GACCACCACGCCGCGCGAGCCCAAAGTCCAGATGTCCGCGCGCGGLGET
CGGAGCTTGATGACAACATCGCGCAGATGGGAGCTGTCCATGGTCTGGAG
CTCCCGUGGBCGTCAGGTCAGGCGGRAGUTCCTGCAGGTITACCTCGCATA
GACGGGTCAGGGCGCGGGCTAGATCCAGGTGATALCTAATTTCCAGGGGC
TGGTTGGTGGCGGCGTCGATGGCTTGCAAGAGGCCGCATCCCCGCGGLG
CGACTACGGTACCGCGLGGOGGGCGETEEGECCGCEGGEGGTETCCTTGGA
TGATGCATCTAAMAAGCGGTGACGCGGGCGAGCCCCCGGAGGTAGGGGGE
GCTCCGGACCCGLCEGGAGAGGGEGLAGGGECACGTCGRCGLCGLGCE
CGGGCAGGAGCTGGTGCTGCGCGLGTAGGTTGCTGGCGAACGCGACGAC
GCGGCGGTTGATCTCCTGAATCTGGCGCCTCTGCGTGAAGACGACGGGCC
CGGTGAGCTTGAGCCTGAAAGAGAGTTCGACAGAATCAATTITCGGTGTCGT
TGACGGCGGLCTGGCGCAAAATCTCCTGCACGTCTCCTGAGTTGTCTTGAT
AGGCGATCTCGGCCATGAACTGCTCGATCTCTTCCTCCTGGAGATCTCCGC
GTCCGGCTCGCTCCACGGTGGCGGCGAGGTCGTTGGAAATGCGGGCCAT
GAGCTGCGAGAAGGCGTTGAGGCCTCCCTCGTTCCAGACGCGGCTGTAGA
CCACGCCCCCTTCGGCATCGLCGGGUCGCGCATGACCACCTGLCGCGAGATT
GAGCTCCACGTGCCGGGLGAAGACGGCGTAGTTTCGCAGGCGCTGAAAG
AGGTAGTTGAGGGTGGTGGCGGTGTGTTICTGCCACGAAGAAGTACATAAC
CCAGCGTCGCAACGTGGATTCGTTGATATCCCCCAAGGCCTCAAGGCGCT
CCATGGCCTCGTAGAAGTCCACGGCGAAGTTGAAAAACTGGGAGTTGLGC
GCCGACACGGTTAACTCCTCOTCCAGAAGACGGATCGAGCTCGGCGACAGT
GTCGCGCACCTCGCGCTCAAAGGCTACAGGGGCCTCTTCTTCTTCTTCAAT
CTCCTCTTCCATAAGGGCCTCCCCTTCTTCTTCTTCTGGCGGLCGGTGGGGE
AGGGGGGACACGGCGGCCACGACGGCGCACCGGGAGGOGETCGACAAA
GCGCTCGATCATCTCCCCGCGGCGACGGCGCATEGETCTCGETGACGGCG
CGGCCGTTCTCGCGGGGGCGCAGTTGGAAGACGCCGCCCGTCATGTCCC
GGTTATGGGTTGGCGGGGGGCTGCCATCLGBCAGGGATACGGCGCTAAL
CATGCATCTCAACAATTGTTGTGTAGGTACTCCGCCGCOGAGGGACCTGAG
CGAGTCCGCATCGACCGGATCGGAAAACCTCTCGAGAAAGGCGTCTAACT
AGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGLE
GCGCTCGEGETTGTTTCTGGCGGAGGTGCTGCTGATGATGTAATTAAAGTA
GGCCGTCTTGAGACGGCCGATGGTCGACAGAAGCACCATGTCCTTGGGTC
CGGOCTGCTGAATGUGCAGBLGGTCGGUCATGCCCCAGGCTTCGTTTTGA
CATCGGCGCAGGTCTTITGTAGTAGTCTTGCATGAGCCTTTCTACCGGCACT
TCTTCTTCTCCTTCOCTOTTGTCCTGCATCTCTTGCATOTATCGCTGCGELGE
CGGCGGAGTTTGEUCGTAGGTGGCGCCCTCTTCCTCCCATGCGTGTGACT
CCGAAGCCCOCTCATCOGUTCAAGCAGGGCTAGGTCGGLBACAACGUGCT
CGGUTAATATGGCCTGCTGCACCTGCGTGAGGGTAGACTGGAAGTCATOC
ATGTCCACAAAGCGGETGGTATGCOUCCETGTTGATGGTGTAAGTGCAGTTG
GCCATAACGGACCAGTTAACGGTCTCGTGACCCOGUTGCBAGAGCTOGET
GTACCTGAGACGCGAGTAAGUCCTCGAGTCAAATACGTAGTCGTTGCAAGT
CCGCACCAGGTACTGGTATCCCACCAAAAAGTGCGGLGECEEUTGEOGET
AGAGGGGLCAGCGTAGGETGGCOGEGEUTCCGGGGGCGABATCTTCCAA
CATAAGGCGATGATATCCGTAGATGTACCTGGACATCCAGGTGATGCCGGC
GGLGGTGGTGGAGGCGUGUGGAAAGTCGCGGACGCGGTTCCAGATGTTG
CGCAGCGGUAAAAAGTGCTCCATGGTCGGGACGOTOTGGCCEGTCAGGC
GCGCGCAATCGTTGACGCTCTACCGTGCAAAAGGAGAGCCTGTAAGCGGE
CACTCTTCCGTGGTCTGGTGGATAAATTICGCAAGGGTATCATGGCGGACGA
CCGEGGTTCGAGCCUCGTATCCGGCOGTCCGCCGTGATCCATGCGGTTAC
CGLCCGCGTGTCGAACCCAGGTGTGCGACGTCAGACAACGGGGGAGTGO
TCCTTTTGGCTTCCTTCCAGGCGCGGECGELTGCTGCGUTAGCTTTTTITGGC
CACTGGCCGCGCGCAGCGTAAGCGGTTAGGCTGGAAAGCGAAAGCATTAA
GTGGCTCGCTCCCTGTAGCCGGAGGGTTATTTTCCAAGGGTTGAGTCGCG
GGACCCCCGGTTCGAGTCTCGGACCGGCCGBACTGCGGLGAACGGGGET
TIGCCTCCCCGTCATGCAAGACCCCGLTTGCAAATTCCTCCGGAAACAGGE
ACGAGCCCCTTTTTTIGCTTTITCCCAGATGCATCCGGTGCTGCGGCAGATGC
GCCCCCCTCCTCAGCAGCGGCAAGAGCAAGAGCAGCGGCAGACATGCAG
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GGCACCCTCCOCTCCTCOTACCGUGTCAGGAGEGGUGACATCCGLEETTG
ACGUGGCAGCAGATCGTGATTACGAACCCCCGLGGELGCCGGGLLOGGETA
CTACCTGGACTTGGAGGAGGGCGAGGGCCTEGGLGLCGGCTAGGAGCGCCC
TCTCCTGAGCGGTACCCAAGGGTGCAGCTGAAGCGTGATACGCGTGAGGO
GTACGTGCOGCGGCAGAACCTGTTTCGCGACCGUGAGGGAGAGGAGCCC
GAGGAGATGCGGGATCGAAAGTTCCACGCAGGGCGCGAGCTGCGGLATG
GCCTGAATCGCGAGCGGTTGCTGCGCGAGGAGGACTTTGAGCCCGACGC
GCGAACCGGGATTAGTCCCGCGCGCECACACGTGGCGGCCGCCBACCTG
GTAACCGCATACGAGCAGACGGTGAACCAGGAGATTAACTTTCAAAAAAGC
TTTAACAACCACGTGCGTACGCTTGTGGCGCGUGAGGAGGTGGCTATAGG
ACTGATGCATCTGTGGGACTTTGTAAGCGCGUTGGAGCAAAACCCAAATAG
CAAGCCGCTCATGGCGCAGCTGTTCCTTATAGTGCAGCACAGLCAGGGACA
ACGAGGCATTCAGGGATGUGCTGUTAAACATAGTAGAGCCCGAGGGCCGO
TGGCTGCTCGATTTGATAAACATCOTGCAGAGCATAGTGGETGCAGGAGCGE
AGCTTGAGCCTGGCTGACAAGGTGGCCGCCATCAACTATTCCATGCTTAGC
CTGGGCAAGTTTTACGCCCGCAAGATATACCATACCCCTTACGTTCCCATA
GACAAGGAGGTAAAGATCCGAGGGGTTCTACATGCGCATGGCGCTGAAGGT
GCTTACCTTGAGCGACGACCTGGGCGTTTATCGCAACGAGCGCATCCACA
AGGCCGTGAGCGTGAGCCGGCGGECGCGAGCTCAGCGACCGCGAGCTGAT
GCACAGCCTGCAAAGGGCCLTGGCTGGCACGGGCAGCGGCGATAGAGAG
GCCGAGTCCTACTTTGACGCGGGCGCTGACCTGCGCTGGGCCCCAAGCC
GACGCGCCCTGGAGGCAGCTGGGGCCGGACCTGGGCTGGCGGTGGCAC
CCGCGCGCECTGGLAACGTCGGCGGCGTGGAGGAATATGACGAGGACGA
TCGAGTACGAGCCAGAGGACGGCGAGTACTAAGCGGTGATGTTTCTCGATCA
CATGATGCAAGACGCAACGGACCCGGCGETCCEEELGEGECGCTGCAGAGC
CAGCCGTCCGGCCTTAACTCCACGGACGACTGGOGUCAGGTCATGGACCG
CATCATGTCGCTCGACTGCGUGUAATCCTGACGCGTTCCGGCAGCAGCCGO
AGGCCAACCGGCTCTCCGCAATTCTGGAAGCGETGGTCCCGGLGCGCGL
AAACCCCACGCACGAGAAGGTGCTGGCGATCGTAAACGCGUTGGCCGAAA
ACAGGGCCATCCGGCCCCGACGAGGUCGGCCTGGTCTACGACGCGCTECT
TCAGCGCGTGGCTCGTTACAACAGCGGCAACGTGCAGACCAACCTGGACC
GGECTGCGTGGGGGATGTGCGCCGAGGCCGTGGCGCAGCGTGAGCGCGLGT
AGCAGCAGGGCAACCTGGGCTCCATGCETTGCACTAAACGCCTTCCTGAGT
ACACAGCCCGCCAACGTGUCGCGGGGACAGGAGGBACTACACCAACTTTGT
GCAGCGCACTGCGGCTAATGGTGACTGAGACACCGCAAAGTGAGGTGTACC
AGTCTGGGUCAGACTATTTTTTCCAGACCAGTAGACAAGGCCTGCAGACCG
TAAMMCCTGAGUCAGGUTTTCAAAAACTTGCAGGGGECTCTGEGGEGTECGE
GCTCCCACAGGCCACCGUGCGADCGTETCTAGCTTGCTGACGUCCAALTC
GCGCCTGTTGUTGOTGUTAATAGCGCCOTTCACGGACAGTGGCAGCGTGT
CCCGGGACACATACCTAGGTCACTTGUTCACACTGTACCGUGAGGLCATA
GGTCAGGCGCATCTGGACGAGCATACTTTCCAGGAGATTACAAGTGTCAG
CCGCGCECTGGGGCAGGAGGACATGGGLAGCCTEGAGGCAACTCTAAAL
TACCTGCTGACCAACCGGUGBGUAGAAGATCCCCTCGTTGCACAGTTTAAAC
AGCGAGGAGGAGCGCATTTITGCGCTACGTGCAGCAGAGCGTGAGCCTTAA
CCTGATGCGCGACGGGGTAACGCCOAGCGTGGCGCTGGACATGACCGCS
CGCAACATGGAACCGGGCATGTATGCCTCAAACCGGCCGTITATCAACCG
CCTAATGGACTACTTGCATCGCGCGGUCGCCGTGAACCCCGAGTATTTCAC
CAATGCCATCTTGAACCCGCACTGGCTACCGCCCCCTGGTTITCTACACCGG
GGGATTCGAGGTGCCCGAGGGTAACGATGGATTCCTCTGGGACGACATAG
ACGACAGCGTGTTTTCCCCGCAACCGCAGACCCTGCTAGAGTTGCAACAG
CGLGAGCAGGCAGAGGCGGCGUTGCGAMAGGAAAGCTTCCGCAGGUCAA
GCAGCTTGTCCGATCTAGGCGCTGCGGCCCCGCGGTCAGATGCTAGTAGC
CCATTTCCAAGCTTGATAGGGTCTCTTACCAGCACTCGCACCACCCGLCCG
CGCCTGCTGGGCRBAGGAGGAGTACCTAAACAACTCGCTGCTGCAGCCGCA
GCGCGAAAAAAACCTGCCTCCGGCATTTCCCAACAACGGGATAGAGAGCC
TAGTGGACAAGATGAGTAGATGGAAGACGTACGCGCAGGAGCACAGGGAC
GTGCCAGGCCCGCGCCOGLCCACCCEGTCETCAAAGGCACGACCGTCAGC
GGGGTCTGGTGTGGGAGGACGATGACTCGGCAGACGACAGCAGCGTCCT
GGATTTGGGAGGGAGTGGCAACCCGTTITGCGCACCTTICGCCCCAGGLTGS
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GGAGAATGTTTTAAAAAAAAAAAAGCATCGATGUAAAMTAAAAAACTCACCAA
GGCCATGGLCACCGAGCGTTGGTTTICTTIGTATTCCOCCTTAGTATGLGGCGO
GCGGCGATGTATGAGGAAGGTCCTCCTCCCTCCTACGAGAGTGTGGTGAG
CGCGGCGLCAGTGGCGGUGGLGCTGGEGTICTCCOTTCGATGCTCCCCTG
GACCCGCCGTTTGTGCCTCCGCGGTACCTGCGGLOCTACCGGGGGGAGAA
ACAGCATCCGTTACTCTGAGTTGGCACCCCTATTICGACACCACCCGTGTGT
ACCTGGTGGACAACAAGTCAACGGATGTGGCATCCCTGAACTACCAGAAC
GACCACAGCAACTTTCTGACCACGGTCATTCAAAACAATGACTACAGCCCG
GGGGAGGCAAGCACACAGACCATCAATCTTGACGACCGGTCGLACTGGGEE
CGGCGACCTGAAAACCATCCTGCATACCAACATGCCAAATGTGAACGAGTT
CATGTTTACCAATAAGTTTAAGGCGUGGGTGATGGTGTCGCGUTTGCCTAC
TAAGGACAATCAGGTGGAGCTGAAATACGAGTGGGTGGAGTICACGCTGC
CCGAGGGCAACTACTOCGAGACCATGACCATAGACCTTATGAACAACGCGA
TCGTGGAGCACTACTTGAAAGTGGGCAGACAGAACGGGGTTCTGGAAAGT
GACATCGGGGTAAAGTTTGACACCCGCAACTTCAGACTGGGGTTTGACCCC
GTCACTGGTCTTGTCATGCCTGGGGTATATACAAACGAAGCCTTCCATCCA
GACATCATTTTGCTGCCAGGATGCGGGGTGGACTTCACCCACAGCCGCCT
GAGCAACTTGTTGGGCATCCGCAAGCGGCAACCCTTCCAGGAGGGCTTTA
GGATCACCTACGATGATCTGGAGGGTGGTAACATTICCCGCACTGTTGGATG
TGGACGCCTACCAGGCGAGCTTGAAAGATGACACCGAACAGGGLGGGGEGE
TGGCGCAGGCGGCAGCAACAGCAGTGGCAGCGGLGUGGAAGAGAACTCO
AACGCGGCAGCCGCGGCAATGCAGCCGGTGGAGGACATGAACGATCATG
CCATTCGCGGCGACACCTTTGCCACACGGGUTGAGGAGAAGCGCGCTGAG
GCCGAAGCAGCGGCCGAAGCTGCCGLCCCCGCTGCGCAACCCGAGETCG
AGAAGCCTCAGAAGAAACCGGTGATCAAACCCCTCACAGAGGACAGCAAG
AAACGCAGTTACAACCTAATAAGCAATCGACAGCACCTTCACCCAGTACCGO
AGCTGGTACCTTGCATACAACTACGGCGACCCTCAGACCGGAATCCGCTCA
TGGACCCTGCTTTGCACTCCTGACGTAACCTGCGGCTCGGAGCAGGTCTA
CTGGTCGTTGCCAGACATGATGCAAGACCCCGTGACCTTCCGCTCCACGC
GCCAGATCAGCAACTTTCCGGTGETGGGCGCCGAGCTGTTGCCCGTGCAC
TCCAAGAGCTTCTACAACGACCAGGCCGTCTACTCCCAACTCATCCGCCAG
TTTACCTCTCTGACCCACGTGTTCAATCGCTTTCCCGAGAACCAGATTTTGG
CGCGCCCGUCAGCCCCCACCATCACCACCGTCAGTGAAAACGTTCCTGCT
CTCACAGATCACGGGACGCTACCGCTGCGCAACAGCATCGGAGGAGTCCA
GCGAGTGACCATTACTGACGCCAGACGCCGCACCTGCOCCTACGTTTACA
AGGCCCTGGGCATAGTCTCGCCGCGCGTCCTATCGAGCOGCACTTTTTGA
GCAAGCATGTCCATCCTTATATCGCCCAGCAATAACACAGGUTGGGGECCTG
CGOTTCCCAAGCAAGATGTTTGGCGGGGLCAAGAAGUGCTCCGACCAACA
CCCAGTGCGOGTEUGCGGGCACTACCGUGCGCLCOTGEGGUGUGTATAAA
CGOGGCCGLACTGGGCGCACCACCGTCGATCACGLCCATCGACGCGETGE
TGGAGGAGGCGCGCAACTACACGCOCACGCCGCCACCAGTGTCCACAGT
GGACGCGGCCATTCAGACCETGRTGCGLEGEAGCCCEGGUGUTATGCTAAA
ATGAAGAGACGGCGGAGGUGUGTAGCACGTCGCCACCGOCGCLGACCCE
GCACTGCCGOCCAACGOBCGGLGGCEGCOCTGCTTAACCGCGCACGTCG
CACCGGUCGACTGGGUGGLCATGOGBGEUCGCTCGAAGGLTGRLOGCGEE
TATTGTCACTGTGCCLCCCCAGGTCCAGGCGACGAGCGGCCGCUGCAGCA
GCCGCGGCCATTAGTGCTATGACTCAGGGTCGCAGGGGCAACGTGTATTG
GGTGCGLGACTCGGTTAGCGGLCTGLGCGETGCCCGTGCGCACCCGCCOC
CCGCGCAACTAGATTGCAAGAAAAAACTACTTAGACTCGTACTGTTGTATGT
ATCCAGCGGCGGECGGCGCGCAACGAAGCTATGTCCAAGCGCAAAATCAAA
GAAGAGATGCTCCAGGTCATCGCGCCGGAGATCTATGGCCCCCCGAAGAA
GGAAGAGCAGGATTACAAGCCCCGAAAGCTAAAGCGGGETCAAAAAGAAAA
AGAAAGATGATGATGATGAACTTGACGACGAGGTGGAACTGCTGCACGCTA
CCGCGCCCAGGCGACGGGTACAGTGGAAAGGTCGACGCGTAAAACGTGTT
TTGCGACCCGGCACCACCGTAGTCTTTACGCCCGGTGAGCGCTCCACCOG
CACCTACAAGCGCGTGTATGATGAGGTGTACGGCGACGAGGACCTGCTTG
AGCAGGCCAACGAGCGCCTCGGGGAGTTTGCUTACGGAAAGCGGCATAAG
GACATGCTGGCGTTGCCGCTGGACGAGGGCAACCCAACACCTAGCCTAAA
GCCCGTAACACTGCAGCAGGTGCTGCCCGCGCTTGCACCGTCCGAAGAAA
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AGCGCGGCCTAAAGCGCGAGTCTGGTGACTTGGCACCCACCGTGLAGCTG
ATGGTACCCAAGCGUCAGCGACTGGAAGATETCTTGGAAAAAATGACCGT
GGAACCTGGGCTGGAGCCCGAGGTCOGCGTGCGGCCAATCAAGCAGGTG
GCGCOGGGACTGGGLCGETGCAGACCGTGGACGTTCAGATACCCACTACCAG
TAGCACCAGTATTGCCACCGCCACAGAGGGCATGGAGACACAAALGTCCC
CGGTTGCCTCAGCGETGGLGGATGCCGUGETGCAGGCGGTCGECTGLEGTO
CGCGTCCAAGACCTCTACGGAGGTGCAAACGGACCCGTGGATGTTICGLG
TTTCAGCCCCCCGGOGLCCGCGLGETICGAGGAAGTACGGCGUCGCCAG
CGCGCTACTGCCCGAATATGCCCTACATCCTTCCATTGCGCCTACCCCLGG
CTATCGTGGCTACACCTACCGCCCCAGAAGACGAGUAACTACCCGACGCC
GAACCACCACTGGAACCCGCCGCCGLLCGTCGCCGTCGOCAGCCCGTGAT
GGCCCCGATTTCCGTGCGCAGGGTGGOTOCGCGAAGGAGGCAGGACCCTG
GTGCTGUCAACAGCGCGCTACCACCCCAGCATCGTTTAAAAGLCGGTCTTT
GTGETTCTTGCAGATATGGCCCTCACCTGCCGCCTOCGTTTCCCGGTGCC
GGGATTCCGAGGAAGAATGCACCGTAGGAGGGGCATGGCCGGCCACGGC
CTGACGGGCGGCATGCGTCGTGCGCACCACCGGLGGCGGLGUGCGTCG
CACCGTCGCATGCGCGGUCGGTATCCTGCCCCTCCTTATTCCACTGATCGC
CGCGGCGATTGGCGCCGTGCCCGGAATTGCATCCGTGGCCTTGCAGGLG
CAGAGACACTGATTAAAAACAAGTTGCATGTGGAAAAATCAAAATAAAAAGT
CTGGACTCTCACGCTCGCTTGGTCCTGTAACTATTITTGTAGAATGGAAGAC
ATCAACTTTGCGTCTCTGGCCCCGCGACACGGLTCGCGCCCGTTCATGGG
AAACTGGCAAGATATCGGCACCAGCAATATGAGCGGTGGCGCCTTCAGCT
GEEECTCCUTCTGGAGCGGCATTAAAMMTTTCGGETTCCACCGTTAAGAACT
ATGGCAGCAAGGCCTGGAACAGCAGCACAGGCCAGATGCTGAGGGATAAG
TTGAAAGAGCAAAATTTCCAACAALAGGTGGTAGATGGCCTGGCCTCTGGO
ATTAGCGGGGTGGTGCACCTGGCCAACCAGGCACTGCAAAATAAGATTAA
CAGTAAGCTTGATCCCCGCCCTCCCGTAGAGGAGCCTCCACCGGLCGTGE
AGACAGTGTCTCCAGAGGGGCETGGCGAAAAGCCETCCGOGCCCCGACAG
GGAAGAAACTCTGGTGACGCAAATAGACGAGCCTCCCTCGTACGAGGAGG
CACTAAAGCAAGGCCTGCCCACCACCCGTCCCATCGCGCCCATCGGOTACC
GCAGTGCTGGCGCCAGCACACACCCGTAACGCTGGACCTGCCTOCCCCCG
CCGACACCCAGCAGAAACCTGTGUCTGCCAGGCCCGACCGCCGTTIGTTIGTA
ACCCGTCCTAGCOGCGCGTCCCTGLCGCCGCGCOGUCAGUGGTCCGCGAT
CGTTGCGGCCCGTAGCCAGTGGCAACTGGCAAAGCACACTEAACAGCATC
CTGGGTCTGGGGGTGUAATCCCTGAAGCGLUGACGATGCTTCTGAATAGC
TAACGTGTCGTATGTGTGTCATGTATGCGTCCATGTCGCOCGUCAGAGGAGD
TGCTGAGCCGLCGUGCGCCOBUTTTCCAAGATGGCTACCCCTTCGATGAT
GCOGCAGTGGTCTTACATGCACATCTCGGGUCAGGACGCCTCGBAGTACC
TCAGCCCCEEEUTGETGCAGTTTGLCCCGCGLLACCCAGACGTACTTCAGC
CTGAATAACAAGTTTAGAAACCOCACGGTGGOGUCTACGCACGACGTGAD
CACAGACCGGTCCCAGCGTTITCGACGCTGCGGTTCATCCCTGTGBACCGTG
AGGATACTGCGTACTCGETACAAGGCGLGGETICACCCTAGCTGTGGETGAT
AACCGTGTGCTGGACATGGUTICCACGTACTTTGACATCCGCGGLETGCT
GGACAGGGGUCCTACTTTTAAGCCCTACTCTGGCACTGCCTACAACGCOCT
GGCTCCCAAGGGTGCCCOAAATCCTTGCCAATGGCATGAAGCTGCTACTG
CTCTTGAAATAAACCTAGAAGAAGAGGACGATGACAACGAAGACGAAGTAG
ACGAGLAAGCTGAGCAGCAAAAAACTCACGTATTTGGGCAGGCGCCTTATT
CTGGTATAAATATTACAAAGGAGGGTATTCAAATAGGTGTCGAAGGTCAAAC
ACCTAAATATGCCGATAAAACATTTCAACCTGAACCTCAAATAGGAGAATCT
CAGTGGTACGAAACTGAAATTAATCATGCAGCTGGGAGAGTCCTTAAAAAG
ACTACCCCAATGAAACCATGTTACGGTTCATATGCAAAACCCACAAATGAAA
ATGGAGGGCAAGGCATTCTTGTAAAGCAACAAAATGGAAAGCTAGAAAGTC
AAGTGGAAATGCAATTTTITCTCAACTACTGAGGCGACCGCAGGCAATGGTG
ATAACTTGACTCCTAAAGTGGTATTGTACAGTGAAGATGTAGATATAGAAAC
CCCAGACACTCATATTTCTTACATGCCCACTATTAAGGAAGGTAACTCALGA
GAACTAATGGGCCAACAATCTATGCCCAACAGGCCTAATTACATTGCTTTTA
GGGACAATTTTATTGGTCTAATGTATTACAACAGCACGGGTAATATGGGTGT
TCTGGCGGGCCAAGCATCGCAGTTGAATGCTGTTGTAGATTTGCAAGACAG
AAACACAGAGCTTTCATACCAGCTITIGCTTGATTCCATTIGGTGATAGAACC
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AGGTACTTTTCTATGTGGAATCAGGCTGTTGACAGCTATGATCCAGATGTTA
GAATTATTGAAAATCATGGAACTGAAGATGAACTTCOCAAATTACTGCTTTCO
ACTGGGAGGTGTGATTAATACAGAGACTCTTACCAAGGTAAAACCTAAAAC
AGGTCAGGAAAATGGATGGGAAAAAGATGCTACAGAATTTTCAGATAAAAAT
GAAATAAGAGTTGGAAATAATTTTGCCATGGAAATCAATCTAAATGCCAACC
TCTGGAGAAATTTCCTGTACTCCAACATAGCGCTGTATTTGCCCGACAAGC
TAAAGTACAGTCCTTCCAACGTAAAAATTTCTGATAACCCAAACACCTACGA
CTACATGAACAAGCGAGTGGTGGCTCCCGGGTTAGTGGACTGUTACATTAA
CCTTGGAGCACGCTGGTCCOCTTGACTATATGGACAACGTCAACCCATITAA
CCACCACCGUAATGCTGGCCTGLCGCTACCGCTCAATGTTGUTGGGCAATG
GTCGCTATGTGCCOCTTCCACATCCAGGTGUCTCAGAAGTTICTTTGCCATTA
AAAACCTCCTTCTCCTGCCGGGCTCATACACCTACGAGTGGAACTTCAGGA
AGGATGTTAACATGGTTCTGCAGAGCTCCCTAGGAAATGALCTAAGGETTG
ACGGAGCCAGCATTAAGTTTGATAGCATTTGCCTTTACGUCACCTTCTTCCC
CATGGCCCACAACACCGCCTCCACGCTTGAGGCCATGCTTAGAAACGACA
CCAACGACCAGTCCTTTAACGACTATCTCTCCGCCGCCAACATGCTCTACC
CTATACCCGCCAACGCTACCAACGTGCCCATATCCATCCCCTCCCGCAACT
GGGCGGCTTTCCGCGGCTGGGECCTTCACGCGCCTTAAGACTAAGGAAACTC
CCATCACTGGGCTCGGGCTACGACCCTTATTACACCTACTCTGGCTCTATA
CCCTACCTAGATGGAACCTTTTACCTCAACCACACCTTTAAGAAGGTGGCC
ATTACCTTTGACTCTTCTGTCAGCTGGCCTGGCAATGACCGCCTGCTTACC
CCCAACGAGTTTGAAATTAAGCGCTCAGTTGACGGGGAGGGTTACAACGTT
GCCCAGTCTAACATGACCAAAGACTGGTTCCTGGTACAAATGCTAGCTAAC
TACAACATTGGCTACCAGGGCTTCTATATCCCAGAGAGCTACAAGGACCGO
ATGTACTCCTTCTTTAGAAACTTCCAGCCCATGAGCCGTCAGGTGGTGGAT
CATACTAAATACAAGGACTACCAACAGGTGGGCATCCTACACCAACACAAC
AACTCTGGATTTGTTGGCTACCTTGCCCCCACCATGCGCGAAGGACAGGC
CTACCCTGCTAACTTCCCCTATCCGCTTATAGGCAAGACCGCAGTTGACAG
CATTACCCAGAAAAAGTTTCTTTGCCATCGCACCCTTTGGCGCATCCCATTC
TCCAGTAACTTTATGTCCATGGGCGCACTCACAGACCTGGGCCAAMACCTT
CTCTACGCCAACTCCGLCCCACGCGCTAGACATGACTTTTGAGGTGGBATCCO
ATGGACGAGCCCACCCTTCTTTATGTTTTGTTTGAAGTCTTTGACGTGGTCC
GTGTGCACCGGCCGCACCGCGGCGTCATCGAAACCGTGTACCTGCGCAC
GCCCTTCTCGGCCGGCAACGCCACAACATAAAGAAGCAAGCAACATCAACA
ACAGCTGCCGCCATGGGCTCCAGTCAGCAGGAACTGAAAGCCATTGTCAA
AGATCTTGGTTCTGGGCCATATTITTTTGGGCACCTATGACAAGCGCTTTCCA
GGCTTTGTTTCTCCACACAAGCTCGCCTGCGCCATAGTCAATACGGCCGET
CGOGAGACTGGGGGCGTACACTGGATGGCCTTTGCCTGGAACCCGCACTC
AMMAACATOCTACCTCTTTGAGCCCTTTGGUTTTTCTGACCAGCGACTCAAG
CAGGTTTACCAGTTTGAGTACGAGTCACTOCTGCGCLCGTAGCGCCATTGOT
TCTTCCOCCGACCEGCTGTATAACDGUTGCAAAAGTCCADCCAAAGCGTACAG
GGGECOCAACTCGGLCOBCCTGTGGACTATTOTGOTGCATGTTTCTCCACGE
CTTTGCCAACTGGUCCCAAACTCCCATGGATCACAACCCCACCATGAACCT
TATTACCGGGGTACCCAACTCCATGCTCAACAGTCCCCAGGTACAGCCCAC
CCTGCGTCGCAACCAGGAACAGCTCTACAGCTICCTGGAGCGCCACTCGC
CCTACTTCCGCAGCCACAGTGCGCAGATTAGGAGCGCCACTTCTTTTIGTC
ACTTGAAAAACATGTAAAAATAATGTACTAGAGACACTTTCAATAAAGGCAA
ATGCTTTTATTTGTACACTCTCGGGTGATTATTTACCCCCACCCTTIGCCGTC
TGCGCCGTTTAAAAATCAAAGGGGTTCTGCCGCGCATCGCTATGCGCCACT
GGCAGGGACACGTTGCGATACTGGTGTTTAGTGCTCCACTTAAACTCAGGC
ACAACCATCCGCGGCAGCTCGGTGAAGTTTTCACTCCACAGGCTGCGCAC
CATCACCAACGCGTTTAGCAGGTCGGGCGCCGATATCTTGAAGTCGCAGTT
GGGGLCTCCGCCOTGUGCGCGCGAGTTGCGATACACAGGGTTGCAGCAC
TGGAACACTATCAGCGCLCGGGTGGTGCACGCTGGCCAGCACGCTCTTGTC
GGAGATCAGATCCGUGTCCAGGTCCTCCGCGTTGCTCAGGGUGAACGGAG
TCAACTTTGGTAGCTGCCTTCCCAAAAAGGGCGCGTGCCCAGGCTTTGAGT
TGCACTCGCACCGTAGTGGCATCAAAAGGTGACCGTGLCCCGGTICTGEGEEG
TTAGGATACAGCGCCTGCATAAAAGCCTTGATCTGCTTAAAAGCCACCTGA
GCCTTTGCGCCTTCAGAGAAGAACATGCCGCAAGACTTGCCGGAAAACTGA
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TTGGOCGGACAGGCLCGUGTCGTGCACGCAGCACCTTGCEGTCGGTGTTGGA
GATCTGCACCACATTTCGGCOCCACCGGTTCTTCACGATCTTGGCCTTGCT
AGACTGCTCCTTCAGCGCGCGCTGUCCGTTTTCGCTCGTCACATCCATTTC
AATCACGTGCTCCTTATTTATCATAATGCTTCCGTGTAGACACTTAAGCTCG
CCTTCGATCTCAGCGLAGCGGTGCAGCCACAACGCGCAGCLCGTGGGLTC
GTGATGCTTGTAGGTCACCTCTGCAAACGACTGCAGGTACGUCTGCAGGA
ATCGCCCCATCATCGTCACAAAGGTCTTGTTGCTGGTGAAGGTCAGCTGCA
ACCCGCGGTGCTCCTCGTTCAGCCAGGTCTTGCATACGGCCGCCAGAGCT
TCCACTTGGTCAGGCAGTAGTTTGAAGTTICGCCTTTAGATCGTTATCCACGT
GGTACTTIGTCCATCAGCGCGCGCGCAGCCTCCATGCCCTTICTCCCACGCA
GACACGATCGGCACACTCAGCGGGTTCATCACCGTAATTTCACTTTCCGCT
TCGCTGGGCTCTTCCTCTTCCTCTTGCGTCCGCATACCACGCGCCACTGGE
TCGTCTTCATTCAGCCGCCGCACTGTGCGCTTACCTCOTTTGCCATGCTTG
ATTAGCACCGGTGGGTIGCTGAAACCCACCATTTGTAGCGCCACATCTTCT
CTTTCTTCCTCGCTGTCCACGATTACCTCTGGTGATGGCGGEGECGCTCGGGC
TTGGGAGAAGGGCGCTTCTTTTICTTCTTGGGCGCAATGGCCAAATCCGCC
GCCGAGGTCGATGGCCGCGGGLTGGGTGTGCGCGGCACCAGCGCGTCTT
GTGATGAGTCTTCCTCGTCCTCGGACTCGATACGCCGCCTCATCCGCTTTT
TTGGGGGCGLCLCCGEGEEAGGCGGLGEGELGACGGGGACGGGGACGACACGT
CCTCCATGGTTGGGGGACGTCGCGCCGCACCGUGTCCGCGCTCGGGGGET
GGTTTICGCGCTGCTCCTCTTCCCGACTGGCCATTITCCTTCTCCTATAGGCA
GAAAAAGATCATGGAGTCAGTCGAGAAGAAGGACAGCCTAACCGCCCCCT
CTGAGTTCGCCACCACCGCCTCCACCGATGCCGCCAACGCGUCTACCACC
TTCCOCGTCGAGCGCACCCCCGUTTGAGGAGGAGGAAGTGATTATCGAGCA
GGACCCAGGTTTTGTAAGCGAAGACGACGAGGACCGCTCAGTACCAACAG
AGGATAAAAAGCAAGACCAGCGACAACGCAGAGGCAAACGAGGAACAAGTC
GEGECEGEECECACGAAAGGCATGGCGACTACCTAGATGTGGGAGACGACG
TGCTGTTGAAGCATCTGCAGCGCCAGTGCGCCATTATCTGCGACGCGTTG
CAAGAGCGCAGCGATGTGCCCCTCGCCATAGCGGATGTCAGECTTGCCTA
CGAACGCCACCTATTCTCACCGOGCGTACCCCCOCAAACGUCAAGAAAACG
GCACATGCGAGCCCAACCCGCGCCTCAACTTCTACCCCGTATTTGCCGTG
CCAGAGGTGCTTGCCACCTATCACATCTTTTTCCAAAMACTGCAAGATACCCC
TATCCTGCCGTGCCAACCGCAGCCGAGCGGACAAGCAGCTGGCCTTGCGE
CAGGGCGCTGTCATACCTGATATCGCCTCGCTCAACGAAGTGCCAAAAATC
TITGAGGGTCTTGGACGUGACGAGAAGCGLGLGGECAAACGUTCTGUAACA
GGAAAACAGCGAAAATGAAAGTCACTCTGRAGTGTTGGTGGAACTCGAGS
GTGACAACGCGCGOCTAGCCGTACTAAAACGCAGCATCGAGGTCACCCAL
TITGCCTACCCGGCACTTAACCTACCCCCCAAGGTCATGAGCACAGTCATG
AGTGAGCTGATCGTGUGCCGTGCGCAGCCCUTGOAGAGGGATGCAAATTT
GCAAGAACAAACAGAGGAGGGCCTACCCGLAGTTGGUGADGAGCAGCTAG
CGOGCTGGCTTCAAACGUGCGAGUCTGCCGACTTGCAGGAGCGACGCAA
ACTAATGATGGCCGCAGTGCTCGTTACCGTGGAGCTTGAGTGCATGCAGT
GGTTCTTTGOTGACCCGGAGATGOAGCGUAAGCTAGAGGAAACATTGCACT
ACACCTTTCGACAGGGCTACGTACGUCAGGCUTGCAAGATCTCCAACGTS
CAGCTCTGCAACCTGGTCTCCTACCTTGGAATTTTGCACGAAAADCGCCTT
GGGCAAAALGTGCTTCATTCCACGCTCAAGGGCGAGGCGCGCCGCGACTA
CGTCCGCGACTGCGTTTACTTATTTCTATGCTACACCTGGCAGACGGCCAT
GGGCGTITGGCAGCAGTGCTTGGAGGAGTGCAACCTCAAGGAGCTGCAGA
AACTGUTAAAGCAAAACTTGAAGGACCTATGGACGGCLOTTCAACGAGCGCT
CCETGGUCGCGCACCTGGCGGACATCATTTTCCCCGAACGUCTGCTTAAA
ACCCTGCAACAGGGTCTGCCAGACTTCACCAGTCAAAGCATGTTGCAGAAC
TITAGGAACTTTATCCTAGAGCGCTCAGGAATCTTGCCCGCCACCTGCTGT
GCACTTCCTAGCGACTTTGTGCCCATTAAGTACCGLUGAATGCCCTCCGLCG
CTTTGGGGCCACTGCTACCTTCTGCAGCTAGCCAACTACCTTIGCCTACCAC
TCTGACATAATGGAAGACGTGAGCGGTGACGGTCTACTGGAGTGTCACTGT
CGCTGCAACCTATGCACCCCGCACCGCTCCCTGGTTTGCAATTCGCAGCT
GCTTAACGAAAGTCAAATTATCGGTACCTTTGAGCTGCAGGGTCCCTCGCC
TGACGAAAAGTCCGCGGCTCCGGGGTTGAAACTCACTCCGGGGECTGTGGA
CGTCGGCTTACCTTCGCAAATTTGTACCTGAGGACTACCACGCCCACGAGA
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TTAGGTTCTACGAAGACCAATCOCGCCOGUCAAATGUGGAGCTTACCGCCT
GCGTCATTACCCAGGGCCACATTCTTGGCCAATTGCAAGCCATCAATAAAG
CCCGCCAAGAGTTTCTGCTACGAAAGGGACGGGGGGTTTACTTGGACCOC
CAGTCCGGCGAGGAGCTCAACCCAATCCCCCCGCOGCCGCAGCCCTATCA
GCAGCAGCOGCGGGCCCTTGCTTCCCAGGATGGCACCCAAAAAGAAGTTG
CAGCTGCCGCCGCCACCCACGGACGAGGAGGAATACTGGGACAGTCAGG
CAGAGGAGGTTTTGGACGAGGAGGAGGAGGACATGATGGAAGACTGGGA
GAGCCTAGACGAGGAAGCTTCCGAGGTCGAAGAGGTGTCAGACGAAACAC
CGTCACCCTCGGTCGCATTCCCOTCGCCGGCGCOCCAGAAATCGGCAACC
GGTTCCAGCATGGCTACAACCTCCGCTCCTCAGGCGLCCGCCGGCACTGCO
CGTTCGCCGACCCAALCGTAGATGGGACACCACTGGAACCAGGGCCGGTA
AGTCCAAGCAGCCGCCGCLGTTAGCCCAAGAGCAACAACAGCGCCAAGGC
TACCGCTCATGGCGCGGGCACAAGAACGCCATAGTTGCTTGCTTGCAAGA
CTGTGGGGGCAACATCTCCTTCGCCCGCOGCTTTCTTCTCTACCATCACGEG
CGTGGCCTTCCCCOCGTAACATCCTGCATTACTACCGTCATCTCTACAGCCC
ATACTGCACCGGCGGCAGCGGCAGCGGCAGCAACAGCAGCGGCCACACA
GAAGCAAAGGCGACCGGATAGCAAGACTCTGACAAAGCCCAAGAAATCCA
CAGCGGLGGCAGCAGCAGGAGGAGGAGCGCTGCGTCTGGCGCCCAACGA
ACCCGTATCGACCCGCGAGCTTAGAAACAGGATTTTTCCCACTCTGTATGC
TATATTTCAACAGAGCAGGGGCCAAGAACAAGAGCTGAAAATAAAAAACAG
GTCTCTGCGATCCCTCACCCGCAGCTGCCTGTATCACAAAAGCGAAGATCA
GCTTCGGCGCACGCTGGAAGACGCGGAGGCTCTCTTCAGTAAATACTGCG
CGCTGACTCTTAAGGACTAGTTTCGCGCCITTTCTCAAATTTAAGCGCGAAA
ACTACGTCATCTCCAGCGGLCCACACCCBGCGCCAGCACCTGTCGTCAGCG
CCATTATCGAGCAAGGAAATTCCCACGCCCTACATGTGGAGTTACCAGCCAC
AAATGGGACTTGCGGCTGGAGCTGCCCAAGACTACTCAACCCGAATAAACT
ACATCGAGCGCGGGACCCCACATGATATCCCGGGTCAACGGAATCCGOGCC
CACCGAAACCGAATTCTCTTGGAACAGGCGGCTATTACCACCACACCTCGT
AATAACCTTAATCCCCGTAGTTGGCCCGCTGCCCTGGTGTACCAGGAAAGT
CCCGCTCCCACCACTCETGGTACTTCCOCAGAGACGCCCAGGCCGAAGTTCA
CATGACTAACTCAGGGGCGCAGCTTGCGGGLGGCTTTCGTCACAGGGTGC
GGTCGCCCGGGCAGGGTATAACTCACCTGACAATCAGAGGGCGAGGTATT
CAGCTCAACGACGAGTCGGTGAGCTCCTCGCTTGETCTCCGTCCGGACGEG
CACATTTCAGATCGGCGGCGCCGGCCECTCTTCATTCACGCCTCGTCAGS
CAATOCCTAACTCTGCAGACCTOGTOCTCTGAGLCCGCGCTCTGGAGGCATTG
CAACTCTGCAATTTATTGAGGAGTTTGTGOCATCGGTCTACTTTAACCCCTT
CTOGGGACCTCCCGGCCACTATOCGGATCAATTTATTCCTAACTTTGACGC
GGTAAAGGACTCGGCGGATGGCTACCACTGAATGTTAAGTGGAGAGGCAG
AGCAACTGCGCOTGAAACACCTGGTCCACTGTCGCCGUCACAAGTGOTTT
GCOCGCCGACTCCGGTGAGTTTTGCTACTTTGAATTGUCCGAGGATCATATC
SAGGGCCCGELELACGGUGTCCGGCTTACCGCCCAGGGAGAGCTTECCC
GTAGCCTGATTCGGGAGTTTACCCAGCGCCOCCTGCTAGTTGAGCGGGAC
AGGGGACCCTGTGTICTCACTGTGATTTGCAACTGTCCTAACCCTGGATTA
CATCAAGATOTTTGTTGCCATCTCTGTCUTGCAGTATAATAAATACAGAAATTA
AMATATACTGGGGUTCCTATCGOCATCOTOTAAACGCCACOGTCTICACCO
GCCCAAGCAAACCAAGGCGAACCTTACCTGGTACTTTTAACATCTCTCCCT
CTGTGATTTACAACAGTTTCAACCCAGACGGAGTGAGTCTACGAGAGAACC
TCTCCBAGCTCAGCTACTCCATCAGAAAAAACACCACCCTCCTTACCTGCC
GGGAACGTACGACCTAGGGATAACAGGGTAATAAGCAATTGACTCTATGTG
GGATATGCTCCAGCGCTACAACCTTGAAGTCAGGUTTCCTGGATGTCAGCA
TCTGACTTTGGCCAGCACCTGTCCCGCGRATTTGTTCCAGTCCAACTACAG
CGACCCACCCTAACAGAGATGACCAACACAACCAACGCGGCCGCCGCTAC
CGGACTTACATCTACCACAAATACACCCCAAGTTICTGCCTTTGTCAATAAC
TGGGATAACTTGGGCATGTGGTGGTTCTCCATAGCGCTTATGTTITGTATGC
CTTATTATTATGTGGCTCATCTGCTGCCTAAAGCGCAAACGCGUCCGACCA
CCCATCTATAGTCCCATCATTGTGCTACACCCAAACAATGATGGAATCCATA
GATTGGACGGACTGAMACACATGTTICTTTTCTCTTACAGTATGATTAAATGA
GACATGATTCCTCGAGTTTTTATATTACTGACCCTTGTTGCGCTTTTTTGTGC
GTGCTCCACATTGGCTGCGGTTICTCACATCGAAGTAGACTGCATTCCAGC
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CTTCACAGTCTATTIGCTTTACGGATTTGTCACCCTCACGCTCATCTGCAGC
CTCATCACTGTGGTCATCGCCTTTATCCAGTGCATTGACTGEETCTGTGTG
CGCTTTGCATATCTCAGACACCATCCCCAGTACAGGGACAGGACTATAGET
GAGCTTCTTAGAATTCTTTAATTATGAAATTTACTGTGACTTTTCTGCTGATT
ATTTGCACCCTATCTGCGTTTTGTTCCCCGBACCTCCAAGCCTCAAAGACATA
TATCATGCAGATTCACTCGTATATGGAATATTCCAAGTTGCTACAATGAAAA
AAGCGATCTTICCGAAGCCTGGTTATATGCAATCATCTCTGTTATGGTGTIC
TGCAGTACCATCTTAGCCCTAGCTATATATCCCTACCTTGACATTGGCTGGA
AACGAATAGATGCCATGAACCACCCAACTTTCCOCGCGCCCGCTATGLTTC
CACTGCAACAAGTTGTTGCCGGCGGCTTTGTCCCAGLUCAATCAGCCTCGC
CCCACTICTCCCACCCCCACTGAAATCAGCTACTTTAATCTAACAGGAGGA
GATGACTGACACCCTAGATCTAGAAATGGACGGAATTATTACAGAGCAGCG
CCTGCTAGAAAGACGCAGGGCAGCGGCUGAGCAACAGCGCATGAATCAAG
AGCTCCAAGACATGGTTAACTTGCACCAGTGCAAAAGGGGTATCTTTTIGTC
TGGTAAAGCAGGCCAAAGTCACCTACGACAGTAATACCACCGGACACCGC
CTTAGCTACAAGTTGCCAACCAAGCGTCAGAAATTGGTGGTCATGGTGGGA
GAAAAGCCCATTACCATAACTCAGCACTCGGTAGAAACCGAAGGCTGCATT
CACTCACCTTGTCAAGGACCTGAGGATCTCTGCACCCTTATTAAGACCCTG
TGCGGTCTCAAAGATCTTATTCCCTTTAACTAATAAAALAAAATAATAAAGCA
TCACTTACTTAAAATCAGTTAGCAAATTTCTGTCCAGTTTATTCAGCAGCACC
TCCTTGCCCTCCTCCCAGCTCTGGTATTGCAGCTTCCTCCTGGCTGCAAAC
TTTCTCCACAATCTAAATGGAATGTCAGTTTCCTCCTGTTCCTGTCCATCCG
CACCCACTATCTTCATGTTGTTGCAGATCGAAGCGCGCAAGACCGTCTGAAG
ATACCTTCAACCCCGTGTATCCATATGACACGGAAACCGGTCCTCCAACTG
TGCCTTTTCTTACTCCTCCCTTTGTATCCCCCAATGGGTTTCAAGAGAGTCC
CCCTGGGGTACTCTCTTTGCGCCTATCCGAACCTCTAGTTACCTCCAATGG
CATGCTTGCGCTCAAMATGGGCAACGGCCTCTCTCTGGACGAGGCLCGGCA
ACCTTACCTCCCAAAATETAACCACTCETGAGCCCACCTCTCAAAAAAACTCAA
GTCAAACATAAACCTGGAAATATCTGCACCCCTCACAGTTACCTCAGAAGDT
CCTAACTGTGGOTGCCGCCGCACCTCTAATGGTCGLGGGCAACACACTCA
CCATGCAATCACAGGCCCCGCTAACCGTGCACGACTCCAMAACTTAGCATTG
CCACCCAAGGACCCCTCACAGTGTCAGAAGGAAAGCTAGCCCTGCAAACA
TCAGGCCCCCTCACCACCACCGATAGCAGTACCCTTACTATCACTGCCTCA
CCCCCTCTAACTACTGCCACTGGTAGCTTGGGCATTCGACTTGAAAGAGCCO
ATTTATACACAAAATGGAAMACTAGGACTAAAGTACGGGGCTCCTTTGCATG
TAACAGACGACCTAAACACTTTCACCGTAGCAACTGGTCCAGGTETGACTA
TTAATAATACTTCOTTGCAAACTAAAGTTACTGGAGCCTTGGGTTTTGATTCA
CAAGGCAATATGCAACTTAATGTAGCAGGAGGACTAAGGATTGATTICTCAA
AACAGACGCCTTATACTTGATGTTAGTTATCCGTTTGATGCTCAAAATCAAC
TAMMTCTAAGACTAGGACAGGGCCCTCTITITATAAACTCAGCCCACAACTT
GGATATTAACTACAACAAAGGOCTTTACTTGTTTACAGCTTCAAACAATICCO
AALMAAGCTTGAGGTTAACCTAAGCACTGCCAAGGGGTTGATGTTTGACGCT
ACAGCCATAGCCATTAATGUAGGAGATGGGCTTGAATTITGGTTCACCTAAT
GCACCAAACACAAATCCCCTCAAAACAAAAATTGGCCATGGCCTAGAATTT
SATTCAAACAAGGCTATGGTTOCTAAACTAGGAACTGGCCTTAGTTTTGACA
GCACAGGTGCCATTACAGTAGGAAACAAAAATAATGATAAGCTAACCCTAT
GGACAGGTCCAAAACCAGAAGCCAACTGCATAATTGAATACGGGAAACAAA
ACCCAGATAGCAAACTAACTTTAATCCTTGTAAAAAATGGAGGAATTGTTAA
TGGATATGTAACGCTAATGGGAGCCTCAGACTACGTTAACACCTTATTTAAA
AACAAAAATGTCTCCATTAATGTAGAACTATACTTTGATGCCACTGGTCATAT
ATTACCAGACTCATCTTCTCTTAAAACAGATCTAGAACTAAAATACAAGTAAA
CCGCTGACTTTAGTGCAAGAGGTTTTATGCCAAGTACTACAGCGTATCCATT
TGTCCTTCCTAATGCGGGAACACATAATGAAAATTATATTTTTGGTCAATGC
TACTACAAAGCAAGCGATGGTGCCCTTTTTCCGTTGGAAGTTACTGTTATGO
TTAATAAACGCCTGCCAGATAGTCGCACATCCTATGTTATGACTTITTTTATG
GTCCTTGAATGCTGGTCTAGCTCCAGAAACTACTCAGGCAACCCTCATAAC
CTCCCCATTTACCTTTTCCTATATTAGAGAAGATGACTAATAAACTCTAAAGA
ATCGTTTGTGTTATGTTTCAACGTGTTTATTTTTCAATTGCAGAAAATTTCAA
GTCATTTTTCATTCAGTAGTATAGCCCCACCACCACATAGCTTATACAGATC
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ACCGTACCTTAATCAAACTCACAGAACCCTAGTATTCAACCTGCCACCTOCC
TCCCAACACACAGAGTACACAGTCCTTTCTCCCOCGGOTGGUCTTAAAAAGDT
ATCATATCATGGGTAACAGACATATTCTTAGGTGTTATATTCCACACGGTTT
CCTGTCGAGCCAAACGCTCATCAAGTGATATTAATAAACTCCCCGGGCAGC
TCACTTAAGTTCATGTCGUTGTCCAGCTGCTGAGCCACAGGCTGCTGTCCA
ACTTGCGGTTGCTTAACGGGCGGLGAAGGAGAAGTCCALGCCTACATGGE
GGGAGAGTCATAATCGTGCATCAGGATAGGGCGGTGGTGCTGLAGCAGCG
CGCGAATAAACTGCTGCCGCOGLCGCTCCGTCCTGLAGGAATACAACATG
GCAGTGGTCTCCTCAGCGATGATTCGCACCGCCCGCAGCATAAGGCGCTT
GTCCTCCGGGCACAGCAGCGCACCCTGATCTCACTTAAATCAGCACAGTAA
CTGCAGCACAGCACCACAATATTGTTCAAAATCCCACAGTGCAAGGCGCTG
TATCCAAAGCTCATGGUGGGGACCACAGAACCCACGTGGCCATCATACCA
CAAGCGCAGGTAGATTAAGTGGCGACCCUTCATAAACACGCTGGACATAAA
CATTACCTCTTTTGGCATGTTGTAATTCACCACCTCCCGGTACCATATAAAC
CTCTGATTAAACATGGCGCCATCCACCACCATCCTAAACCAGCTGGCCAAA
ACCTGCCCCGCCGGGNTATACACTGCAGGGAACCGGGACTTGGACAATGA
CAAGTGGGAGAGCCCAGGACTCGTAACCATGGATCATCATGCTCGTCATGA
TATCAATGTTGGCACAACACAGGCACACGTGCATACACTTCCTCAGGATTA
CAAGCTCCTCCCGCGTTAGAACCATATCCCAGGGAACAACCCATTCCTGAA
TCAGCGTAAATCCCACACTGCAGGGAAGACCTCGCACGTAACTCACGTTGT
GCATTGTCAAAGTGTTACATTCGGGCAGCAGCGGATGATCCTCCAGTATGSG
TAGCGCGGGTTTCTGTCTCAAAAGGAGGTAGACGATCCCTACTGTACGGAG
TGCGCCGAGACAACCGAGATCETGTTGGTCGTAGTGTCATGCCAAATGGA
ACGCCGCGACGTAGTCATATTTCCTGAAGCAAAACCAGGTGCGGGCGTGAC
AAACAGATCTGCGTCTCCGGTCTCGUCGCTTAGATCGCTCTGTGTAGTAGT
TGTAGTATATCCACTCTCTCAAAGCATCCAGGCGCCCCCTGRLTTCGGEETT
CTATGTAAACTCCTTCATGCGCCGCTCGOCCTGATAACATCCACCACCGCAG
AATAAGCCACACCCAGCCAACCTACACATTCGTTCTGCGAGTCACACACGE
CAGGAGCGGGAAGAGCTGGAAGAACCATGTTTTTTTTTTTATTCCAAAAGAT
TATCCAAAACCTCAAAATGAAGATCTATTAAGTGAACGCGCTCCCCTCCGGT
GGCCTGGTCAAACTCTACAGCCAAAGAACAGATAATGGCATTTGTAAGATG
TTGCACAATGGCTTCCAAAAGGCAAACGGCOCCTCACGTCCAAGTGGACGTA
AAGGCTAAACCCTTCAGGGTGAATCTCCTCTATAAACATTCCAGCACCTTCA
ACCATGCCCAAATAATTCTCATCTCGCCACCTTCTCAATATATCTCTAAGCA
AATCCCGAATATTTAAGTCCGGGCCATTGTAAAAAATTTGGCTCCAGAGCE
CCCTCCACCTTCAGCCTCAAGCAGCGAATCATGATTGCAAAAATTCAGGTT
CCTCACAGACCTGTATAAGATTCAAAAGCGGAACATTAACAAAAATACCGC
CATCCCGTAGGTCOCTTCGCAGGGUCAGTTGAACATAATCGTGCAGGTCT
GCACGGACCAGCGCGGCCACTTCCOCGCCAGGAACCATGACAAAAGAALC
CACACTGATTATGACACGCATACTCGGAGCTATGCTAACCAGCGTAGCCCO
CATGTAAGCTTGTTGCATGGOCGEUGATATAAMATGCAAGETGCTGCTCAA
AAMATCAGGCAAAGCCTCGLGUAAAMAAGAAAGCACATCGTAGTCATGOTC
ATGCAGATAAAGGCAGGTAAGCTCCGGAACCACCACAGAAAAAGACACCAT
TITTCTCTCAAACATGTCTGCGGGTTTCTGCATAAACATAAAATAAAATAACA
AAAAAACATTTAAACATTAGAAGCCTGTCTTACAACAGGAAAAACAACCCTT
ATAAGCATAAGACGGACTACGGCCATGCCGGUGTGACCGTAAAAAAACTG
GTCACCGTGATTAAAAAGCACCACCGACAGCTCCTCGGTCAGTCCGGAGT
CATAATGTAAGACTCGGTAAACACATCAGGTTGATTCACATCGGTCAGTGTT
AAAAAGCGACCGAAATAGCONGGGGGAATACAATACCCGCAGGCGTAGAG
ACAACATTACAGCCCCCATAGGAGGTATAACAAAATTAATAGGAGAGAAAAA
CACATAAACACCTGAAAAACCCTCCTGCCTAGGCAAAATAGCACCCTCCCG
CTCCAGAACAACATACAGCGCTTCCACAGOGGCAGCCATAACAGTCAGCCT
TACCAGTAAAAAAGAAAACCTATTAAAAAAACACCACTCGACACGGCACCA
GCTCAATCAGTCACAGTGTAAAAAAGGGCCAAGTGCAGAGCGAGTATATAT
AGGACTAAAAAATGACGGTAACGGTTAAAGTCCACAAAAAACACCCAGAAA
ACCGCACGCGAACCTACGUCCAGAAALGAAAGCCAAAAAACCCACAACTTC
CTCAAATCGTCACTTICCGTTTTCCCACGTTACGTCACTTCCCATTTTAAGAA
AACTACAATTCCCAACACATACAAGTTACTCCGCCCTAAAACCTACGTCACC
CGCCCCGTICCCACGCCCCGCGCCACGTCACAAACTCCACCCCCTCATTA
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TCATATTGGUTTCAATCCAAAATAAGGTATATTATTGATGATGTTAATTAACA
TGCATGGATCCTCGTCTCGACGATGCCCTTCAGAGCCTTCAACCCAGTCAG
CTCCTTCCGHGTGGGCGLGGGEGCATGACTATCGTCGCCGCACTTATGACTG
TCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTGGGETCA
TTTTCGGCGAGGACCGCTTTCGCTGGAGCGCGACGATGATCGGCCTGTCG
CTTGCGGTATTCGRBAATCTTGCACGCCCTCGUTCAAGCCTTCGTCACTGGT
CCOGCCACCAAACGTTTCGGOGAGAAGCAGGCCATTATCGCCGGCATGGC
GGCCGACGCGCTGGGCTACGTCTTGCTGGUGTTCGUGACGCGAGGCTGE
ATGGCCTTCCCCATTATGATTCTTCTCGCTTCCGGLGGCATCGGGATGCCC
GCGTTGCAGGCCATGCTGTCCAGGCAGGTAGATGACGACCATCAGGGACA
GCTTCAAGGATCGCTOGCGGCTCTTACCAGCCTAALTTCGATCACTGGACC
GCTGATCGTCACGGCGATTTATGCCGCLTCGGCGAGCACATGGAACGGET
TGGLATGGATTGTAGGLGCCGCCOTATACCTTGTCTGOCTCCCOGCGTTG

CGTCGCGGTGCATGGAGCCGGGUCACCTCGACCTGAATGGAAGCCGGCG
GCACCTCGCTAACGGATTCACCACTCCAAGAATTGGAGCCAATCAATICTT

GCGGAGAACTGTGAATGCGCAAACCAACCCTTGGCAGAACATATCCATCGC
GTCCGCCATCTCCAGCAGCCGCACGCGGCGCATCTCGGGCAGCGTTGGEG

TCCTGGCCACGGGTGCGCATGATCGTGCTCCTGTCGTTGAGGACCCGGCT
AGGCTGGCGGGGTTGCCTTACTGGTTAGCAGAATGAATCACCGATACGCG

AGCGAACGTGAAGCGACTGCTGCTGCAAAACGTCTGCGACCTGAGCAACA
ACATGAATGGTCTTCGGTTTCCGTGTTTCGTAAAGTCTGGAAACGCGGAAG
TCAGCGCCCTGCACCATTATGTTCCGGATCTGCATCGCAGGATGCTGCTGE
CTACCCTGTGGAACACCTACATCTCGTATTAACGAAGCGCTGGCATTGACCC
TGAGTCATTTTTCTCTGGTCCCGUCGCATCCATACCGCCAGTTGTTTACCCT
CACAACGTTCCAGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGA
GCATCCTCTCTCGTTTCATCGGTATCATTACCCCCATGAACAGAAATTCCCC
CTTACACGGAGGCATCAAGTGACCAAACAGGAAAAAACCGCCCTTAACATG
GCCCGCTTTATCAGAAGCCAGACATTAACGCTTCTGGAGAAACTCAACGAG
CTGCGACGCGGATCGAACAGGCAGACATCTGTGAATCGCTTCACGACCACGOE
TGATGAGCTTTACCGCAGCTGCCTCGCGCGTTTCGGTGATGACGGTGAAAA
CCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGG

ATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGETGTTGECGE
GTGTCGGGGCGCAGCCATGACCCAGTCACGTAGCGATAGCGGAGTGTATA
CTGGCTTAACTATGCGGCATCAGAGCAGATTCTACTGAGAGTGCACCATAT
GCGGTCGTCGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGC

GCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGE
GGCCAGCGGTATCAGCTCACTCAAAGGUGGTAATACGGTTATCCACAGAAT
CAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCC
AGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTITTTCCATAGGCTCCGCCO

CCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACC

CGACAGGACTATAAAGATACCAGGCGTTTCCCOCCTGGAAGCTCCCTCETEC
GCTCTCCTGTTCCGACCCTGCCGUTTACCGGATACCTGTCCGOCTTTCTOC
CTTCGGOAAGCOSTEGUGOUTTTCTCAATGCTCACGCTGTAGGTATCTCAGTT
COOTGTAGGTCOTICGLCTCCAAGCTGGGCTGTGTGUACGAACCCCCOGTT
CAGCCCGACCGCTGCGCLTTATOCGGTAACTATCGTCTTGAGTCOAACCLG
GTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC
AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAA

CTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCC
AGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCAC
COCTGGTAGCGGTGGTTTTTITGTTTGCAAGCAGCAGATTACGCGCAGAAA
AAAAGGATCTCAAGAAGATCCTTTGATCTTTICTACGGGGTCTGACGCTCA

GTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAG

GATCTTCACCTAGATCCTTTTAAAT TAAAAATGAAGTTTTAAATCAATCTAAA

GTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGC
ACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCC
GTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT
GCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTITATCAGCAATA
AACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATC
CGCCTCCATCCAGTCTATTAATTIGTTGCCGGGAAGCTAGAGTAAGTAGTTC
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GCCAGTTAATAGTTTGCGCAACGTTGGTTGNNNNNNAAAAAGGATCTTCAC
CTAGATCCTTTTCACGTAGAAAGCCAGTCCGUAGAAACGGTGCTGACCCCG
GATGAATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAA
AGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGG
GCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGECGLCCTC
TGGTAAGGTTGGGAAGCCCTGCAMAGTAAACTGGATGGCTTTCTCGCCGC
CAAGGATCTGATGGCGCAGGGGATCAAGCTCTGATCAAGAGACAGGATGA
GGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCC
GCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGG
CTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTC
TTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGEG
CAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGT
GCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGUTGCTATTGGGCGAAG
TGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTAT
CCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACC
TGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCG
GATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGG
GGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGAGCATGCCCGA
CGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCA
TGGTGGAAAATGGCCGCTTTITCTGGATTCATCGACTGTGGCCGGLCTGGGET
GTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGA
AGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG
CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCT
TCTGAATTTTGTTAAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGC
CGAAATCGGCAACATCCCTTATAAATCAAAAGAATAGACCGCGATAGGGTT
CAGTGTTGTTCCAGTTTGGAACAACAGTCCACTATTAAAGAACGTGGACTC
CAACGTCAAAGGGUCAAAAACCGTCTATCAGGGCGATGGCCCACTACGTG
AACCATCACCCAAATCAAGTTTTTTGCGCTCCAGGTGUCGTAAAGCTCTAA
ATCGGAACCCTAAAGGGAGCCCCCCGATTTAGAGCTTGACGGGGAAAGCCG
GCGAACGTGGUGAGAAAGGAAGGGAAGAAAGCCAAAGGAGCGCEGCGITA
GGEECGCTCGGCAAGTCTAGCGGTCACGCTGCGCGTAACCACCACACCCGO
GCGCTTAATGCGCCGCTACAGGGCGCGTCCATTCGCCATTCAGCATCGAA
TTAATTCTTAAT

Amino acids

52 121128 of Ad | LTCHEACF
E1A protein

52 STATIDINGING | rrecacaas
site (1)

54 STATIDINGING | rrerocaan
site (&)

55

AAS/IAAZETAA
24

TAACATCATCAATAATATACCTTATTTTGGATTGAAGCUAATATGATAATGAG
CECGTGGAGTTTGTCACGTGGLGLCEEEGLETGEGAACGGGGLGGETGA
COGTAGTAGTGTGGCGGAAGTETCGATGTTGCAAGTGTGGCGGAACACATET
AAGCGACGGATGTGGCAAAAGTGACGTTTTTIGGTGTGUGCCGGTGTACAC
AGGAAGTGACAATTTTCGCGCGGTTTTAGGCGGATGTTGTAGTAAATTTGE
GCGTAACCGAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAATAAGAGGA
AGTGAAMATCTGAATAATTTTGTGTTACTCATAGCGUGTAATATTTGTCTAGG
GCCGCEBGEGACTTTGACCGTTTACGTGGAGACTCGCCCAGGTGTTTTICTC
AGGTGTTTTCCGOGTTCCGGGTCAAAGTTGGUGTTTTATTATTATAGTCAGC
TCGACGTGTAGTGTATTTATACCCGGTGAGTTCCTCAAGAGGCCACTCTTGA
GTGCCAGCGAGTAGAGTTTTCTCCTCCGAGCCGOTCCGACACLGGGACTG
AAAATGAGACATATTATCTGCCACGGAGGTGTTATTACCGAAGAAATGGCC
GCCAGTCTTTTGGACCAGCTGATCGAAGAGGTACTGGCTGATAATCTTCCA
CCTCCTAGCCATTTITGAACCACCTACCCTTICACGAACTGTATGATTTAGACG
TCGACGGCCCOCGAAGATCCCAACGAGGAGGCGGTTTCGCAGATTTTTCCC
GAGTCTGTAATGTTGGCGGTGCAGGAAGGGATTGACTTATTCACTTTICCG
CCGGCGCCCEETICTCCGGAGCCGCCTCACCTTTCCCGGCAGCCCGAGC
AGCCGGAGCAGAGAGCCTTGGGTCCGGTTTCTATGCCAAACCTTGTGCCG
GAGGTGATCGATCCACCCAGTGACGACGAGGATGAAGAGGGTGAGGAGTT
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TCTGTTAGATTATGTGGAGCACCCCGGGCACGGTTGCAGGTCTTGTCATTA
TCACCGGAGGAATACGGGGGACCCAGATATTATGTGTTCGCTTTGUTATAT
GAGGACCTGTGGCATGTTTGTCTACAGTAAGTGAAAATTATGGGCAGTCGG
TCATAGAGTGGTGGGTTTGETGTGGTAATTITITTTITAATTTTTACAGTTTIG
TGGTTTAAAGAATTTTGTATTGTGATT T TTTAAAAGGTCCTGTGTCTGAACCT
GAGCCTGAGCCCGAGCCAGAACCGGAGCCTGCAAGACCTACCOGGCGTO
CTAAATTGGTGCCTGCTATCCTGAGACGCCCGACATCACCTGTGTCTAGAG
AATGCAATAGTAGTACGGATAGCTGTGACTCCGGTCCTTCTAACACACCTC
CTGAGATACACCCGGTGGTCCCGCTGTGLUCCCATTAAACCAGTTGCCGTG
AGAGTTGGTGGGCGTCGCCAGGLTGTGGAATGTATCGAGGACTTGCTTAA
CGAGTCTGGGCAACCTTTGGACTTGAGCTGTAAACGCCCCAGGCCATAAG
GTGTAAACCTGTGATTGCGTGTGTGGTTAACGCCTTTGTTTGCTGAATGAGT
TGATGTAAGTTTAATAAAGGGTGAGATAATGTT TAACTTGCATGGCGTGTTA
AATGGGGECGGGGECTTAAAGGGTATATAATGCGOCGTGGGCTAATCTTGGTT
ACATCTGACCTCATGGAGGCTTGGGAGTGTTTGGAAGATTTTTCTGCTGTG
CGTAACTTGCTGGAACAGAGCTCTAACAGTACCTCTTGGTTTTGGAGGTTT
CTGTGGGGCTCATCCCAGGCAAAGTTAGTCTGCAGAATTAAGGAGGATTAC
AAGTGGGAATTTGAAGAGCTTTTGAAATCCTGTGGTGAGCTGTITGATTCTT
TGAATCTGGGTCACCAGGCGCTTTTCCAAGAGAAGGTCATCAAGACTTTIGG
ATTTTTCCACACCGGGGCGCGCTGCGGUTGCTGTTGCTITTTTGAGTTTTAT
AAAGGATAAATGGAGCGAAGAAACCCATCTGAGCGGGGGGTACCTGCTGG
ATTTTCTGGCCATGCATCTGTGGAGAGCGGTTGTGAGACACAAGAATCGCC
TGCTACTGTTGTCTTCCGTCCGCCCEGUGATAATACCGACGCAGGAGCAG
CAGCAGCAGCAGGAGGAAGCCAGGUGGCGGCGGCAGGBAGCAGAGCCCAT
GGAACCCGAGAGCCGGCCTGGACCCTCGGGBAATCAATGTTGTTCAGETGG
CTGAACTGTATCCAGAACTGAGACGCATTTTGACAATTACAGAGGATGGGC
AGGGGCTAAAGGGGGTAAGAGGGAGCGEEEEGCTTGTGAGGUTACAGA
GCAGGCTAGGAATCTAGCTTTTAGCTTAATGACCAGACACCGTCCTGAGTG
TATTACTTTTCAACAGATCAAGGATAATTGCGCTAATGAGCTTGATCTGCTG
GCGCAGAAGTATTCCATAGAGCAGCTGACCACTTACTGGCTGCAGCCAGG
GCATGATTTTCAGGAGGCTATTAGGGTATATGCAAAGGTGGCACTTAGGCC
AGATTGCAAGTACAAGATCAGCAAACTTGCTAAATATCAGGAATTGTTGCTAC
ATTTCTGGGAACGGCGGUCGAGGTGGAGATAGATACGGAGGATAGGGETGGC
CTTTAGATGTAGCATGATAAATATGTGGCCGGGGGTGCTTGGCATGGACGE
CGTGETTATTATGAATGTAAGGTTTACTGGCCCCAATTTTAGCGETACGGTT
TICCTGGCOAATACCAACCTTATCCTACACGGTGTAAGCTTICTATGGGTTTA
ACAATACCTGTGTGGAAGCOTGGACCGATGTAAGGOTICGGGGLTGTGCC
TITTACTGCTGLCTGGAAGGGGGTGGTCTGTCGLC CCCAAAAGCAGGGCTTC
AATTAAGAAATGOCTCTTTCGAAAGGTGTACCTTGGGTATCCTGTCTGAGGET
AACTCCAGGGTGCGCCACAATETGGCCTOCGACTGTGGTTGCTTCATGCTA
STGAAAAGCGTGGCTGTGATTAAGCATAACATGGTATGTGGCAACTGCGAG
GACAGGGLCTCTCAGATGCTGACCTGUTCGGACGGLAACTGTCACCTTOT
GAAGACCATTCACGTAGCCAGCCACTCTCGCAAGGCOTGGOCAGTGTTTG
AGCATAACATACTGACCCGCTGTTOCTTGCATTTIGGGTAACAGGAGGGGEGE
TGTTCCTACCTTACCAATGCAATTTGAGTCACACTAAGATATTGCTTGAGCC
CGAGAGCATGTCCAAGGTGAACCTGAACGGGETGTTTGACATGACCATGA
AGATCTGGAAGGTGCTGAGGTACGATGAGACCCGCACCAGGTGCAGACCC
TGCGAGTGTGGCGGTAAACATATTAGGAACCAGCCTGTGATGCTGGATGTG
ACCGAGGAGCTGAGGCCCGATCACTTGGTGCTGGCCTGCACCCGLCGCTGA
GTTTGGCTCTAGCGATGAAGATACAGATTGAGGTACTGAAATGTGTGGGCG
TGGCTTAAGGGTGGGAAAGAATATATAAGGTGGGGGTCTTATGTAGTITTG
TATCTGTTITGCAGCAGCCGCCGCCGCCATGAGCACCAACTCGTTTGATGG
AAGCATTGTGAGCTCATATTTGACAACGCGCATGCCCCCATGGGLCGGGEE
TGCGTCAGAATGTGATGGGBCTCCAGCATIGATGGTCGCCCCGTCCTGCCC
GCAAACTCTACTACCTTGACCTACGAGACCGTGTCTGGAACGCOGTTGGAG
ACTGCAGCCTCCGCCGCCGCTTCAGCCGCTGCAGCCACCGOCCGLGGGA
TIGTGACTGACTTTGCTTTICCTGAGCCCGUTTGCAAGLAGTGCAGCTTCCC
GTTCATCCGCCCGUGATGACAAGTTGACGGCTCTTTTGGCACAATTGGATT
CTTTGACCCGGGAACTTAATGTCGTTICTCAGCAGCTGTTIGGATCTGCGCC
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AGCAGGTTTCTGOCCTGAAGGCTTCCTCCOCCTCCCAATGUGGTTTAAAACA
TAAATAAAAAACCAGACTCTGTTTGGATTTGGATCAAGCAAGTGTOTTGCTG
TCTTTATTTAGGGGTTTTGCGCGCGCGGTAGGCLCGGGACCAGCGETCTC
GGTCGTTGAGGGTCCTGTGTATTTITICCAGGACGTGGTAAAGGTGACTCT
GGATGTTCAGATACATGGGCATAAGCCCGTCTCTGGGGTGGAGGTAGCAC
CACTGCAGAGCTTCATGCTGCGGGGTGGTGTTGTAGATGATCLCAGTCGTA
GCAGGAGCGCTGGGCGTGGTGCCTAAAAATGTCTTTICAGTAGCAAGCTGA
TTGCCAGGGGCAGGCCOTTGGTGTAAGTGTTTACAAAGCGGTTAAGCTGG
GATGGGTGCATACGTGGGGATATGAGATGCATCTTGGACTGTATTTITAGG
TTGGCTATGTTCCCAGCCATATCCCTCCGGGGATTCATGTTGTGCAGAACC
ACCAGCACAGTGTATCCGGTGCACTTGGGAAATT TGTCATGTAGCTTAGAA
GGAAATGCGTGGAAGAACTTGGAGACGCCCTTGTGACCTCCAAGATTTTICO
ATGCATTCGTCCATAATGATGGCAATGGGCCCACGGGCGGCEGELLTGEGGEC
GAAGATATTTICTGGGATCACTAACGTCATAGTTGTGTTCCAGGATGAGATC
GTCATAGGCCATTTTTACAAAGCGCGGGCGGAGGGTGCCAGACTGCGGTA
TAATGGTTCCATCCGGCCCAGGGGCGTAGTTACCCTCACAGATTTGCATTT
CCCACGCTTTGAGTTCAGATGGGGGGATCATGTCTACCTGCGGGGCGATG
AAGAAAACGGTTTCCGGGGTAGGGGAGATCAGCTGGGAAGAAAGCAGGTT
CCTGAGCAGCTGCGACTTACCGCAGCCGGTGGGCCCGTAAATCACACCTA
TTACCGGGTGCAACTGGTAGTTAAGAGAGCTGCAGCTGCCGTCATCCCTGA
GCAGGGGGGCCACTTCGTTAAGCATGTCCCTGACTCGCATGTTTTICCCTGA
CCAAATCCGCCAGAAGGCGCTCGCCGUCCAGCGATAGCAGTTCTTGCAAG
CAAGCAAAGTTTTTCAACGGTTTGAGACCGTCCGCCGTAGGCATGCTTTTG
AGCGTTTGACCAAGCAGTTCCAGGCGGTCCCACAGCTCGGTTACCTGCTCT
ACGGCATCTCGATCCAGCATATCTCCTCGTTTCGLCGGETTGGGGCGGCTTT
CGCTGTACGGCAGTAGTCGGTGCTCGTCCAGACGGGCCAGGGTCATGTCT
TTCCACGGGCGCAGGGTCCTCGTCAGCGTAGTCTGGGTCACGGTGAAGGE
GTGCGCTCOGGGCTGCGCGCTGGCCAGGGTGCGCTTGAGGCTGGTCLTG
CTGGTGCTGAAGCGCTGCCGGTCTTCGCCCTGCGLGTCGGOCAGETAGCA
TITGACCATGGTGTCATAGTCCAGCCCCTCCGBUGGCGTGGCCCTTGGCGC
GCAGCTTGCCCTTGGAGGAGGCGECOGCACGAGGGGCAGTGCAGACTTTT
CAGGGCGTAGAGCTTGGCCGCGAGAAATACCGATTCCGGGGAGTAGGCAT
CCGCGCCGLAGGCCCCGCAGACGGTCTCGCATTCCACGAGCCAGGTGAG
CTCTGGCCGTTCGGEETCAAAMACCAGGTTTCCCCCATGCTTTTTGATGCG
TITCTTACCTCTGGTTTCCATGAGCOGGTGTCCACGUTC GG TGACGAAAAG
GCTGTCOGTGTCCCCGTATACAGACTTGAGAGGCCTGTCCTCGAGCGGTG
TICCGUGGTCCTCCTCGTATAGAAACTCGGACCACTCTGAGACAAAGGCTC
GCGTCCAGGUCOAGCACGAAGCGAGGUTAAGTGGGAGGGETAGCGGTCGTT
STCCACTAGGGGGTCCACTCGUTCCAGGGTGTGAAGACACATGTCGCCCT
CTTCGGCATCAAGGAAGGTGATTGGTTTGTAGGTGOTAGGCCACGTGALCCS
GGTGTTCCTGAAGGGGGECTATAAAAGGGGGTGGGGGOGCGTTCGTCCT
CACTCTCTTCOCGCATCGUTGTCTGCGAGGGUCAGCTGTTGGGGTGAGTAC
TCOCTCTGAAAAGCGGGCATGACTTCTGCGCTAAGATTIGTCAGTTTCCAAA
AACGAGGAGGBATTTGATATTCACCTGGCCOGUGGTCATGCCTTTGAGEGT
GGCCGCATCCATCTGGTCAGAAAAGACAATCTTTTTGTTGTCAAGCTTGGT
GGCAAACGACCCGTAGAGGGCGTTGGACAGCAACTTGGCGATGGAGCGC
AGGGTTTGGTTTTTGTCGCGATCEGCGCGCTCOTTGGCCGCGATGTTTAGC
TGCACGTATTCGCGCGCAACGCACCGOCCATTCGGGAAAGACGGTGGTGLG
CTOGTCGGGCACCAGGTGCACGCGCCAACCGCGGTTGTGCAGGGTGACA
AGGTCAACGCTGGTGGCTACCTCTCCGCGTAGGCGCTCGTTGGTCCAGCA
GAGGCGGCCGCCCTTGCGCGAGCAGAATGGCGGTAGGGGGTCTAGCTGC
GTCTCGTCOGGEEEETCTGCGTCCACGGTAAAGACCCCGGGCAGCAGGO
GCGCGTCGAAGTAGTCTATCTTGCATCCTTGCAAGTCTAGCGLCTGCTGCC
ATGCGCGGEUGGCAAGCGUGCGCTCGTATGGGTTGAGTGGGGGACCCCA
TGGCATGGGGTGGGTGAGCGCGGAGGCGTACATGCCGCAAATGTCGTAAA
CGTAGAGGGGCTCTCTGAGTATTCCAAGATATGTAGGGTAGCATCTTCCAC
CGLGGATGCTGGCGCGCACGTAATCGTATAGTTCGTGUGAGGGAGCGAG
GAGGTCGGGACCGAGGTTGCTACGGGCGGGCTGCTCTGCTCGGAAGACT
ATCTGCCTGAAGATGGCATGTGAGTTGGATGATATGGTTGGACGCTGGAAG

79

SUBSTITUTE SHEET (RULE 26)




WO 2018/195427

PCT/US2018/028577

ACGTTGAAGCTGGCETCTGTGAGACCTACCGLGTCACGCACGAAGGAGEC
GTAGGAGTCGCGCAGCTTGTTGACCAGCTOGGBCGGTGACCTGCACGTCTA
GGGCGCAGTAGTCCAGGGTTTCCTTGATGATGTCATACTTATCCTGTCCOT
TTITTTTTCCACAGCTCGUGGTTGAGGACAAACTCTICGLGGTCTTTCCAGTA
CTCTTGGATCGGAAACCCGTCGGUCTCCGAACGGTAAGAGCCTAGCATGT
AGAACTGGTTGACGGCCTGGTAGGCGCAGCATCCCTTTTCTACGGGTAGC
GCGTATGCCTGCGUGGCCTTCCGGAGCGAGGTGTGGGTGAGCGCAAAGG
TGTCCCTGACCATGACTTTGAGGTACTGGTATTTGAAGTCAGTGTCGTCGC
ATCCGCCCTGCTCCCAGAGCAAAAAGTCCEGTGCGCTTTTTGGAACGUGGAT
TTGGCAGGGCGAAGGTGACATCGTTGAAGAGTATCTTTCCCGCGCGAGEE
ATAAAGTTGCGTGTGATGCGGAAGGGTCCCGGCACCTCGGAACGGTTGTT
AATTACCTGGGCGGUGAGCACGATCTOCGTCAAAGCCGTTGATGTIGTGGC
CCACAATGTAAAGTTCCAAGAAGUGCGGGATGCCCTTGATGGAAGGCAATT
TTITTAAGTTCCTCGTAGGTGAGCTCTTCAGGGGAGCTGAGCCCGTGCTCTG
AAAGGGCCCAGTCTGCAAGATGAGGGTTGGAAGCGACGAATGAGCTCCAC
AGGTCACGGGCCATTAGCATTTGCAGGTGGTCGCGAAAGGTCCTAAACTG
GCGACCTATGGCCATTITTTICTGGGGTGATGCAGTAGAAGGTAAGCGGGTC
TTGTTCCCAGCGGTCCCATCCAAGGTTCGCGGCTAGGTCTCGCGLGGCAG
TCACTAGAGGCTCATCTCCGCCGAACTTCATGACCAGCATGAAGGGCACGA
GCTGCTTCCCAAAGGCCCCCATCCAAGTATAGGTCTCTACATCGTAGGTGA
CAAAGAGACGCTCGGTGCGAGGATGCGAGCCGATCGGGAAGAACTGGATC
TCCCGCCACCAATTGGAGGAGTGGCTATTGATGTGGTGAAAGTAGAAGTCC
CTGCGACGGGCCGAACACTCGTGCTGECTTTTGTAAAAACGTGCGCAGTA
CTGGCAGCGGTGCACGGGCTGTACATCCTGCACGAGGTTGACCTGACGAC
CGOGCACAAGGAAGCAGAGTGGGAATTTGAGCCCCTCGLCTGGCGGGTTT
GGCTGGTGGTCTTCTACTTCGGCTGCTTGTCCTTGACCGTCTGGCTGCTCG
AGGGGAGTTACGGTGGATCGGACCACCACGCCGCGCGAGCCCAAAGTCC
AGATGTCCGCGCGBCGGCGGTCGGAGCTTCGATGACAACATCGCGCAGATGG
CAGCTGTCCATGGTCTGGAGCTCCCGUGGLGTCAGGTCAGGCGGGAGCT
CCTGCAGGTTTACCTCGCATAGACGGETCAGGGCGCGGGCTAGATCCAGG
TGATACCTAATTTCCAGGGGCTGGTTGGTGGCGGCGTCCGATEGITTGCAA
CAGGCCGCATCCCCGCGGCGLEGACTACGGTACCGCGCGELGGGLGETE
GGECCGCGGGGETETCCTTGGATGATGCATCTAAAAGCGGTGACGCGGGO
CAGCCCOCGGAGGTAGGGEEERCTCCGGACCCGLLEGEGAGAGGGGGCA
CEGEGLACGTCEGGLGLOGLGCEGLGEELAGGAGCTEGTGCTGLGLGUGTA
GGTTGCTGGCGAACGUCACGACGCGGCGGETTGATCTCOTBAATCTGGCEO
CTOCTGOGTGAAGACGACGGGCCOCGETCGAGCTTGAGCCTGAAAGAGAGTTC
CACAGAATCAATTTCGGTGTCGTTGACGGOGGUCTGGCGCAAAATCTCOTG
CACGTCTCOCTGAGTTGTCTTGATAGGCGATCTCGGCCATGAACTGCTCGAT
CTCTTCCTCCTGGAGATCTCCGLGTCCGGUTCGCTCCACGGTGEBLGGCGA
GGTCCGTTGGAAATGCGGGCCATGAGCTGUGAGAAGGCETTGAGGCCTCCC
TCGTTCCAGACGCGGCTGTAGACCACGCLCOCCTTCGGCATCGCGGGCGC
GCATGACCACCTGCGCGAGATTGAGCTCCACGTGCUCGGEUGAAGACEGD
CTAGTTTCGCAGGCGLTGAAAGAGGTAGTTGAGGGTGGTGGCGGTGTETT
CTGUCACGAAGAAGTACATAACCCAGCGTCGCAACGTGGATTCGTTGATAT
CCCCCAAGGCCTCAAGGCGLTCCATGGCCTCGTAGAAGTCCACGGCGAAG
TTGAAAAACTGGGAGTTGCGCGCCGACACGGTTAACTCCTCCTCCAGAAGA
CGGATGAGCTCGGUGACAGTGTCGCGCACCTCGCGCTCAAAGGLTACAGS
GGCCTCTTCTTCTTCTICAATCTCCTCTTCCATAAGGGCCTCCCCTTCTTICT
TCTTCTGGCGGELGETGGGEGEGAGGEGEGACALGGLGGLGACGACGGLGO
ACCGGGAGGLCGGTCGACAAAGCGCTCGATCATCTCCCCGCGGLGACGGO
GCATGGTCTCGGTGACGGCGLGGLCETTCTCGCGGEGGGCGCAGTTGGAA
GACGCCGUCCGTCATGTCCCGGTTATGGGTTGGCGGGGEGGCTGCCATGEC
GGCAGGGATACGGCGCTAACGATGCATCTCAACAATTGTTGTGTAGGTACT
CCGCCGCCGAGGGALCTGAGCGAGTCCGCATCGACCGGATCGGAAAALC
TCTCGAGAAAGGCGTCTAACCAGTCACAGTOGCAAGGTAGGCTGAGCACC
GTGGCGGGCGGCAGCGEELGELGETCEGEETTGTTICTGGCGGAGEGTG
CTGCTGATGATGTAATTAAAGTAGGCGGTCTTGAGACGGCGGATGGTCGAC
AGAAGCACCATGTCCTTIGGGTCCGGCCTGCTGAATGCGCAGGCGGTCGGC
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CATGOCCCAGGCTTCGTTTTGACATCGGUGCAGGTCTTTGTAGTAGTCTTG
CATGAGCCTTTCTACCGGCACTTCTTICTICTCOTTOCTCTTGTCOTGCATCT
CTTGCATCTATCGCTGCGGCGGLGGCGGAGTTTGGLCGTAGGTGGLGCC
CTCTTCCTCOCATGLCGTGTGACCCCGAAGUCCCTCATCGGCTGAAGCAGS
GCTAGGTCGGCGACAACGCGCTCGGCTAATATGGCCTGCTGCACCTGOGT
GAGGGTAGACTGGAAGTCATCCATGTCCACAAAGCGGTGGTATGCGCLOG
TCTTGATGGTGTAAGTGCAGTTGGCCATAACGGACCAGTTAACGGTCTGGT
GACCCGGCTGCGAGAGCTCGGTGTACCTGAGACGCGAGTAAGCCCTCGA
GTCAAATACGTAGTCGTTGCAAGTCCGCACCAGGTACTGGTATCCCACCAA
AAAGTGCGGCGGUGELTGLCGETAGAGGGGCLAGCGTAGGGTGGELCGE
GGCTCCGGGGGCGAGATCTTCCAACATAAGGCGATGATATCOCGTAGATGT
ACCTGGACATCCAGGTGATGCCGGCGGLGETGETGGAGGCGCGUGGAAA
GTCGCGGACGCGGTTCCAGATGTTGCGCAGCGGCAAAAAGTGCTCCATGEG
TCGGGACGCTCTGGUCGEGTCAGGUGCGCGCAATCGTTGACGCTCTAGACC
GTGCAAAAGGAGAGCCTGTAAGCGGGCACTCTTCCGTGGTCTGGTGGATA
AATTCGCAAGGGTATCATGGCGGACGACCGGGGTTCGAGCCCCGTATCCG
GCCGTCCGCCGTGATCCATGCGGTTACCGCCCGCGTGTCGAACCCAGGTG
TGCGACGTCAGACAACGGGGGAGTGCTCCTTTTGGCTTCCTTCCAGGCGO
GGCGGCTGCTGCGCTAGCTITITTGGCCACTGGCCGCGCGCAGCGTAAGC
GGTTAGGCTGGAAAGCGAAAGCATTAAGTGGCTCGCTCCCTGTAGCCGGA
GGGTTATTTTCCAAGGGTTGAGTCGLCGGGACCCCCGGTTCGAGTCTCGGA
CCGGCCGGACTGCGGCGAACGGGGGTTITGCCTCCCCGTCATGCAAGACC
CCGCTTGCAAATTCCTCCGGAAACAGGGACGAGCCCCTTITTTTGCTTTTCC
CAGATGCATCCGGTGCTGCGGCAGATGCGCCCCOCTCCTCAGCAGCGGCA
AGAGCAAGAGCAGCGGCAGACATGCAGGGCACCCTCCCCTCCTCCTACCG
CGTCAGGAGGCGGCGACATCCGCGGTTGACGUGGCAGCAGATGETGATTA
CGAACCCCOGCGGLCGEGLCCEEELCCGGCACTACCTGGACTTGGAGGAGGGC
CAGGGCCTGGCGCGGELTAGGAGCGCOCTCTCCTCGAGCGGTACCCAAGGG
TGCAGCTGAAGCGTGATACGCGTGAGGUCGTACGTGCCGECGGLAGAACCTG
TTTCGCGACCGCCAGGGAGAGGAGCCCGAGGAGATGCGGGATCGAAAGT
TCCACCGCAGGGCGCGAGCTGCGGCATGGUCTGAATCGCGAGCGGTTGCT
GCGCGAGGAGGACTTTGAGCCCGACGCGCGAACCGGCGATTAGTCCCGEG
CGCGCACACGTGGCGGCCGCCGACCTGGTAACCGCATACGAGCAGACGG
TGAACCAGGAGATTAACTTTCAAAAAAGCTTTAACAACCACGTGCGTACGCT
TGTGGCGCGCOAGGAGGTGGCTATAGGACTGATGCATCTGTGGGACTTTG
TAAGCGOGUTGGAGCAAAACCCAAATAGCAAGCCGCTCATGGCGCAGCTG
TTCCTTATAGTGCAGCACAGCAGGGACAACGAGGCATTCAGGGATGCGOT
GCTAAACATAGTAGAGCCCCAGGGCCGLCTGGLTGCTCGATTTGATAAACAT
CCTGCAGAGCATAGTGGTGCAGGAGCGCAGUTTGAGCCTGGCTGACAAGS
TGGCOCGUCATCAACTATTCCATGCTTAGCCTGGGCAAGTTTTACGCOCGCA
AGATATACCATACCCCTTACGTTCCCATAGACAAGGAGGTAAAGATCGAGG
GGTTCTACATGCGCATGGCGCTGAAGGTGCTTACCTTGAGCGACGACCTG
GGCGTTTATCGCAACGAGCGCATCCACAAGGUCGTGAGCETGAGCCGGL
GGCGCGAGCTCAGCGACCGCGAGCTGATGCACAGUCTGCAAAGGECCCT
GGCTGGCACGGGCAGCGGCCATAGAGAGGCCGAGTOCTACTTTGACGCG
GGCGCTGACCTGCGUTGEGOCCCAAGCCGACGUGLCCCTGGAGGCAGCTG
GGGCCGGACCTGGGECTGGCGETGECACCCGCGLECELTGGCAACGTCG
GCGGCGTGGAGGAATATGACGAGGACGATGAGTACGAGCCAGAGGACGG
CGAGTACTAAGCGGTGATGTTTCTGATCAGATGATGCAAGACGCAACGGAC
CCGEGRCEGTGCGEGGCEGECELTGCAGAGCCAGCUGTCCGGCCTTAACTCCA
CGGACGACTGGCGCCAGGTCATGGACCGCATCATGTCGCTGACTGCGCGC
AATCCTGACGCGTTCCGGCAGCAGCCGCAGGCCAACCGGCTCTCCGCAAT
TCTGGAAGCGGTGGTCCOGGCGCECGCAAACCCCACGCACGAGAAGGTG
CTGGCGATCGTAAACGCGCTGGCCGAAAACAGGGCCATCCGGCCCGALG
AGGCCGGLCTGGTCTACGACGCGCTGCTTCAGUGCGTGGCTCGTTACAAC
AGCGGCAACGTGCAGACCAACCTGGACCGGCTGETGGGGGATGTGCGCG
AGGCCGTGGCGCAGCEBTGAGCGOGLCGCAGCAGCAGGGCAACCTGGGCTC
CATGGTTGCACTAAACGCCTTCCTGAGTACACAGCCCGCCAACGTGCCGO
GGGGACAGGAGGACTACACCAACTTTGTGAGCGCACTGCGGCTAATGGTG
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ACTGAGACACCGOAAAGTGAGGTETACCAGTCTGGGUCAGACTATITITIC
CAGACCAGTAGACAAGGCCTGCAGACCGTAAACCTGAGCCAGGCTTTCAA
AAACTTGCAGGGGCTGTGGGEEGEETGCEGGCTCCCACAGGUGACCGOGLG
ACCGTGTCTAGCTTGCTGACGCCCAACTCGUGCCTGTTIGUTGCTGCTAATA
GCGCCCTTCACGGACAGTGGCAGCGTGTCCCGGGACACATACCTAGGTCA
CTTGCTGACACTGTACCGCGAGGUCATAGGTCAGGCGCATGTGGACGAGC
ATACTTTCCAGGAGATTACAAGTGTCAGCCGCGCGCTGGGGCAGGAGGAC
ACGGGCAGCCTGGAGGCAACCCTAAACTACCTGCTGACCAACCGGCGGCA
GAAGATCCCCTCGTTGCACAGTTTAAACAGCGAGGAGGAGCGCATTTTGCG
CTACGTGCAGCAGAGCGTGAGCCTTAACCTGATGLGCGACGGGGTAACGC
CCAGCGTGGCGCTGGACATGALCGCGCGUAACATGGAACCGGGCATGTAT
GCCTCAAACCGGCCGTTTATCAACCGCCTAATGGACTACTTGCATCGCGCG
GCCGCCGTGAACCCCGAGTATTTCACCAATGCCATCTTGAACCCGCACTGG
CTACCGCCCCCTGGTTTICTACACCGGGGGATTCGAGGTGCCCGAGGGETAA
CGATGGATTCCTCTGGGACGACATAGACGACAGCGTGTTTTICCCCGCAACC
GCAGACCCTGCTAGAGTTGCAACAGCGCGAGCAGGCAGAGGCGGCGCTG
CGAAAGGAAAGCTTCCGCAGGCCAAGCAGCTTGTCCGATCTAGGCGCTGC
GGCCCCGCGGTCAGATGCTAGTAGCCCATTTCCAAGCTTGATAGGGTCTCT
TACCAGCACTCGCACCACCCGLCCGCGLCTGCTGGGUGAGGAGGAGTAC
CTAAACAACTCGCTGCTGCAGCCGCAGCGCGAAAAAAACCTGCCTCCGEC
ATTTCCCAACAACGGGATAGAGAGCCTAGTGGACAAGATGAGTAGATGGAA
GACGTACGCGCAGGAGCACAGGGACGTGCCAGGCCCGCGCCCGCCCACT
CGTCGTCAAMAGGCACGACCGTCAGCGGGGTCTEETGTGGGAGCGACGATG
ACTCGGCAGACGACAGCAGCGTCCTGGATTTGGGAGGGAGTGGCAACCC
GTTTGCGCACCTTCGCLCCCAGGUTCGGCAGAATETTTTAAAAAAALAAAAG
CATGATGCAAAATAAAAAACTCACCAAGGCCATCGGCACCGAGCGTTGGTTT
TCTTGTATTCCCCTTAGTATGCGCGLCGUGCGGCGATGTATCGAGGAAGGTCCT
CCTCCCTCCTACGAGAGTGTGGTCGAGCGLCGGCELCACGTGGLCEGLEELGE
TGGGTTCTCCCTTCGATGCTCCCCTCGGACCCGUCGTTITCTGCCTCCGCGEG
TACCTGCGGCCTACCGGGEGGGAGAAACAGCATCCGTTACTCTGAGTTGGC
ACCCCTATTCGACACCACCCGTGTGTACCTGGTGGACAACAAGTCAACGGA
TGTGGCATCCCTGAACTACCAGAACGACCACAGCAACTTTCTGACCACGGT
CATTCAAAACAATGACTACAGCCCGGEGECAGGCAAGCACACAGACCATCA
ATCTTGACGACCGGTCGCACTGGGGUGGCGACCTGAAAACCATCCTGCAT
ACCAACATGCCAAATGTGAACGAGTTCATCTTTACCAATAAGTTTAAGGC GO
CEETGATGGTGTCGCGCTTGCCTACTAAGGACAATCAGGTGGAGUTGAAA
TACGAGTGGGTGGAGTTCACGCTGCCCBAGGGCAACTACTCCGAGACCAT
GSACCATAGACCTTATGAACAACGCGATCGTGGAGCACTACTTGAAAGTGGEG
CAGACAGAADGGGETICTGGAAAGUGACATCGGGGTAAAGTTTGACACCO
GCAACTTCAGACTGGGGTTTGACCCCGTCACTGGTCTTGTCATGCLTGGEG
GTATATACAAACGAAGOCTTCCATCCAGACATCATTTTGOTGUCAGGATGO
GGGGTGGACTTCACCCACAGCCGUCTGAGCAACTTGTTGGGCATCCGCAA
GCGGUAACCCTTCCAGGAGGGUTTTAGGATCACCTACGATGATCTGGAGS
CTGGTAACATTCCCGCACTGTTGGATGTGGACGCCTACCAGGCGAGOTTG
AAAGATGACACCGAACAGGGUGGGEEETEGLCEUAGGLGGTAGCAACAGCA
GTGGCAGCGGCGCGGAAGAGAACTCCAALGCGGCAGCCGUCGGCAATGCA
GCCGGTGGAGGACATGAACGATCATGCCATTCGCGGCGACALCTTTGCCA
CACGGGCTGAGGAGAAGCGCGLUTGAGGCCGAAGCAGCGGCLGAAGLTGC
CGCCCCLGCTGCGCAACCCGAGGTCGAGAAGCCTCAGAAGAAACCGGTG
ATCAAACCCCTGACAGAGGACAGCAAGAAACGCAGTTACAACCTAATAAGC
AATGACAGCACCTTCACCCAGTACCGCAGCTGGTACCTTGCATACAACTAC
GGCGACCCTCAGACCGGAATCCGUTCATGGACCCTGCTTTGCACTCCTGA
CGTAACCTGCGGCTCGGAGCAGGTCTACTGGTCGTTGCCAGACATGATGO
AAGACCCCGTGACCTTCCGUTCCACGCGCCAGATCAGCAACTTTICCGETG
GTGGGCGCOGAGCTGTTGCCCGTGCACTCCAAGAGCTTCTACAACGACCA
GGCCGTCTACTCCCAACTCATCCGCCAGTTTACCTCTCTGACCCACGTGTT
CAATCGCTTTCCCGAGAACCAGATTTTGGCGCGCCCGCCAGCCCCCACCA
TCACCACCGTCAGTGAAAACGTTCCTGCTCTCACAGATCACGGGACGCTAC
CGCTGCGCAACAGCATCGGAGGAGTCCAGCGAGTGACCATTACTGACGCC
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AGACGCCGCACCTGUCCCTACGTTTACAAGGCOCTGGGCATAGTOTOGCC
GCGCGTCCTATCGAGCCGCACTTTTTGAGCAAGCATGTCCATCCTTATATC
GCCCAGCAATAACACAGGCTGGGGECCTGCGCTTCCCAAGCAAGATGTTTG
GCGGGGCCAAGAAGCGCTCCGACCAACACCCAGTGCGCGTGCGLGGGLA
CTACCGCGCGCCCTGGGEELGCECACAAACGCEGGCCGCACTGGGCGLACC
ACCGTCGATGACGCCATCGACGCGETGETGGAGGAGGCGCGCAACTACA
CGCCCACGUCGCCACCAGTGTCCACAGTGGACGCGGCCATTCAGACCGTG
GTGCGCEGAGCCCGGCGLTATGCTAAAATGAAGAGACGGCGGAGGCGLG
TAGCACGTCGCCACCGCCGCCGACCCGGCACTGCOCGCCCAACGCGCGET
GGCGGCLCTGCTTAACCGCGCACGTCBCACCGGCCGACGGGCGGCCATG
CGGGCCGCTCGAAGGUTGEGUCGCGEETATTGTCACTGTGCCCCCCAGET
CCAGGCGALGAGCGGLCGCCGLAGCAGLCCGCGGCCATTAGTGCTATGAC
TCAGGGTCGCAGGGGCAACGTGTATTGGGTGCGCGACTCGGTTAGCGGC
CTGCGCGTGCCCGTGUGCACCCGCCCCCOGUGCAACTAGATTGCAAGAAA
AAACTACTTAGACTCGTACTGTTGTATGTATCCAGCGGCGGLGGCGCGTAA
CGAAGCTATGTCCAAGCGCAAAATCAAAGAAGAGATGCTCCAGGTCATCGC
GCCGGAGATCTATGGCCCCCCGAAGAAGGAAGAGCAGGATTACAAGLCCCC
GAAAGCTAAAGCGGGTCAAAAAGAAAAAGAAAGATGATGATGATGAACTTG
ACGACGAGGTGGAACTGCTGCACGCTACCGCGCCCAGGCGACGGGTACA
GTGGAAAGGTCGACGCGTAAAACGTGTTTITGCGACCCGGCACCACCGTAG
TCTTTACGCCCGGTGAGCGCTCCACCCGCACCTACAAGCGCGTGTATGAT
GAGGTGTACGGCGACGAGGACCTGCTTGAGCAGGCCAACGAGCGCCTCG
GGECAGTTTGCCTACGGAAAGCGGCATAAGGACATECTGGCETTGCCELTG
CACGAGGGCAACCCAACACCTAGCCTAAAGCCCGTAACACTGCAGCAGGT
GCTGCCCGCGCTTGCACCEGTCCGAAGAAAAGCGCGGCCTAAAGCGCGAGT
CTGGTGACTTGGCACCCACCGTGCAGCTCGATGGTACCCAAGCGCCAGCGA
CTGGAAGATGTCTTGGAAAAAATGACCGTGGAACCTGGGCTGGAGCCCGA
GETCCELGTGCGGCCAATCAAGCAGGTGGCGCCGGGACTGGGCGTECAG
ACCGTGGACGTTCAGATACCCACTACCAGTAGCACCAGTATTGCCACCGCO
ACAGAGGGCATGGAGACACAAACGTCCCCGGTTGCCTCAGCGGTEGLGE
ATGCCGCGGTGCAGGCGGTCGCTGCGGCCECGTCCAAGACCTCTACGGA
GGETGCAAACGGACCCGTGGATGTTTCGCGTTTCAGCCCCCOCGGCGCCLGE
GCGGTTCGAGGAAGTACGGCGECCGCCAGCGCGCTACTGCCCGAATATGC
CCTACATCCTTCCATTGCGCCTACCCCOGGCTATCGTGGCTACACCTACCG
CCCCAGAAGACGAGCAACTACCCGACGCOGAACCACCACTGGAACCCGOC
GCOGCCETCGCOGTCBCCAGCCCEGTGCTGGCCUCGATTTCCGTGLGLAG
GGTGGCTCGLGAAGGAGGCAGGACCCTEETGCTGCOAACAGOGCGCTAL
CACCCCAGCATCGTTTAAAAGCCGGTCTTTIGTGGTTCTTGCAGATATGGCO
CTCACCTGCCGCCTCOGTTTCCOGGTEUCGGGATTCCGAGGAAGAATGCA
CCGTAGGAGGGGECATGGCCGGUCACGGEUCTCACGGGUGEBLATGCETCET
GCGCACCACCGGCGGCGGCECEUGTCGCACCGTCGCATGCGUGEBCGET
ATCCTGCCOCTCCTTATICCACTGATOGCCGCGRCEATTGGOGCCGTGCC
CGGAATTGCATCCGTGGCCTTGCAGGCGCAGAGACACTGATTAAAAACAAG
TTGCATGTGGAAAAATCAAAATAAAAAGTCTGGACTCTCACGCTCGCTTGET
CCTGTAACTATTTTOTAGAATGCGAAGACATCAACTTTGOGTOTOTGGCCCLG
CGACACGGCTCGCGCCCGTTCATGGGAAACTGGCAAGATATCGGCACCAG
CAATATGAGCGGTGGCGCCTTCAGCTGGGGCTCGCTGTGGAGCGGLATTA
AAAATTTCGGTTCCACCGTTAAGAACTATGGCAGCAAGGCCTGGAACAGCA
GCACAGGCCAGATGCTGAGGGATAAGTTGAAAGAGCAAAATTTCCAACAAA
AGGTGGTAGATGGCCTGGCCTCTGGLATTAGCGGGGTGGETGGACCTGGC
CAACCAGGUAGTGCAAAATAAGATTAACAGTAAGCTTGATCCCCGCCCTCC
CGTAGAGGAGCCTCCACCGGLCGTGGAGACAGTGTCTCCAGAGGGGCGT
GGCGAAAAGCGTCCGCGLCUCGACAGGGAAGAAACTCTGGTGACGCAAAT
AGACGAGCCTCOCTCGTACGAGGAGGCACTAAAGCAAGGCCTGCOCACCA
CCCGTCCCATCGCGCLUCATGGCTACCGGAGTGCTGGGCCAGCACACACCC
GTAACGCTGGACCTGCCTCCCCOCGCLGACACCCAGCAGAAACCTGTGET
GCCAGGCCCGACCGCCGTIGTTGTAACCCGTCCTAGCCGCGLGTCOCTGC
GCCGCGOCGCLCAGCGGTCCGCGATCGTTGCGGCCCGTAGCCAGTGGCAA
CTGGCAAAGCACACTGAACAGCATCGTGGGTCTGGGGGTGCAATCCCTGA
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AGCGCCGACGATGCTTCTGAATAGCTAACGTGTCGTATGTGTGTCATGTAT
GCGTCCATGTCGCCGLCAGAGGAGCTGCTGAGCCGCCGCEUGCCLGOTT
TCCAAGATGGUTACCCCTTCGATGATGCCGCAGTGGTCTTACATGCACATC
TCGGGCCAGGACGCCTCGGAGTACCTGAGCCCCGGGCTGGTGCAGTTTG
CCOGCGCCACCGAGACGTACTTCAGCCTGAATAACAAGTTTAGAAACCCCA
CGGTGGCGCCTACGCACGACGTGACCACAGACCGGTCCCAGUGTTTGACG
CTGCGGTTCATCCOCTGTGGACCGTGAGGATACTGCGTACTCGTACAAGGC
GCGGTTCACCCTAGCTGTGGGTGATAACCGTGTGCTGGACATGGCTTCCA
CGTACTTTIGACATCCGLCGGCEGTGCTGGACAGGGGCCCTACTTTITAAGCCCT
ACTCTGGCACTGCCTACAACGCCCTGGCTCCOCAAGGGTGCCCCAAATCCTT
GCGAATGGGATGAAGCTGCTACTGCTCTTGAAATAAACCTAGAAGAAGAGS
ACGATGACAACGAAGACGAAGTAGACGAGCAAGCTGAGCAGCAAAAAACT
CACGTATTTGGGCAGGCGCCTTATICTGGTATAAATATTACAAAGGAGGGT
ATTCAAATAGGTGTCGAAGGTCAAACACCTAAATATGCCGATAAAACATTIC
AACCTGAACCTCAAATAGGAGAATCTCAGTGGTACGAAACTGAAATTAATCA
TGCAGCTGGGAGAGTCCTTAAAAAGACTACCCCAATGAAACCATGTTACGG
TTCATATGCAAAACCCACAAATGAAAATGGAGGGCAAGGCATTCTTGTAAA
GCAACAAAATGGAAAGCTAGAAAGTCAAGTGGAAATGCAATTTTTCTCAACT
ACTGAGGCGACCGCAGGCAATGGTGATAACTTGACTCCTAAAGTGGTATTG
TACAGTGAAGATGTAGATATAGAAACCCCAGACACTCATATTTCTTACATGC
CCACTATTAAGGAAGGTAACTCACGAGAACTAATGGGCCAACAATCTATGC
CCAACAGGCCTAATTACATTGCTTTTAGGGACAATTTTATTGGTCTAATGTAT
TACAACAGCACGGGTAATATGGGTGETTCTGGCGGGCCAAGCATCGCAGTT
CAATGCTGTTGTAGATT TGCAAGACAGAAACACAGAGCTTTCATACCAGCTT
TTGCTTGATTCCATTGGTGATAGAACCAGGTACTTTTCTATGTGGAATCAGSG
CTGTTGACAGCTATGATCCAGATGTTAGAATTATTGAAAATCATGGAACTGA
AGATGAACTTCCAAATTACTGCTTTCCACTGGGACGGTGTGATTAATACAGAG
ACTCTTACCAAGGTAAAACCTAAAACAGGTCAGGAAAATGGATGGGAAAAA
CATGCTACAGAATTTTCAGATAAAAATGAAATAAGAGTTGGAAATAATTTTG
CCATGGAAATCAATCTAAATGCCAACCTGTGGAGAAATTTCCTGTACTCCAA
CATAGCGCTGTATTTGCCCGACAAGCTAAAGTACAGTCCTTCCAACGTAAA
AATTTCTGATAACCCAAACACCTACGACTACATGAACAAGCGAGTGGTGGO
TCCCGGGTTAGTGGACTGCTACATTAACCTTGGAGCACGCTGGTCCCTTGA
CTATATGGACAACGTCAACCCATTTAACCACCACCGCAATGCTGGCCTGCG
CTACCGOTCAATCTTGCTGGGCAATGGTCGCTATGTGCOCCTTOCACATCCA
GGTGCCTCAGAAGTTCTTTGCCATTAAAAACCTCCTTCTCCTGLCGGGCTC
ATACACCTACGAGTGGAACTTCAGGAAGGATGTTAACATGGTTCTGCAGAG
CTOCCTAGGAAATGACCTAAGGGTTGACGGAGCCAGCATTAAGTTTGATAG
CATTTGCCTTTACGCCACCTTCTTCOCCATGGOCCACAACACCGCCTCCAD
GCTTGAGGUCATGCTTAGAAACGACACCAACGCACCAGTCCTTTAACGACTA
TCTCTCCGCCGLOAACATGCTCTACCOCTATACCCGCCAACGCTACCAACGT
GCOCATATCCATCCCCTCOCGCAACTGGGLGECTITCCGUGGCTGGEOCT
TCACGCGECOTTAAGACTAAGGAAACCCCATCACTGGGUTCGGGCTACGAC
CCTTATTACACCTACTCTGGCTCTATACCCTACCTAGATGGAACCTTTTACO
TCAACCACACTTTTAAGAAGGTGGCCATTACCTTITGACTCTTCTGTCAGCTG
GCCTGGCAATGACCGLUCTGCTTACCCCCAACGAGTTTGAAATTAAGCGCTC
AGTTGACGGGGAGGGTTACAACGTTGCCCAGTGTAACATGACCAAAGACT
GGTTCCTGGTACAAATGCTAGCTAACTACAACATTGGCTACCAGGGCTICT
ATATCCCAGAGAGCTACAAGGACCGCATGTACTCCTTCTTTAGAAACTTCCA
GCCCATGAGCCGTCAGGTGGTGGATGATACTAAATACAAGGACTACCAACA
GGTGGGBCATCCTACACCAACACAACAACTCTGGATTTGTTGGLCTACCTTGC
CCCCACCATGCGCGAAGGACAGGCCTACCCTGUTAACTTCCCCTATCCGC
TTATAGGCAAGACCGCAGTTGACAGCATTACCCAGAAAAAGTTTCTTTGCG
ATCGCACCCTTTGGCGCATCCCATTCTCCAGTAACTTTATGTCCATGGGCE
CACTCACAGACCTGGGCCAAAACCTTCTCTACGCCAACTCCGCCCACGOG
CTAGACATGACTTTTGAGGTGGATCCCATGGACGAGCCCACCCTTCTTTAT
GTTTTGTTTGAAGTCTTTGACGTGGTCCGTGTGCACCGGCCGCACCGOGH
CGTCATCGAAACCGTGTACCTGCGCACGCCCTTCTCGGCCGGCAACGCCA
CAACATAAAGAAGCAAGCAACATCAACAACAGCTGCCGCCATGGGCTCCAG
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TCAGCAGGAACTGAAAGOCATTGTCAAAGATCTTGGTTGTGGGCCATATTT
TTTGGGCACCTATGACAAGCGCTTTCCAGGCTTTGTTTCTCCACACAAGCT
CGCCTGCGUCATAGTCAATACGGCCGGTCGCGAGACTGEGGGCGTACACT
GGATGGCCTTTGCOTGGAACCCGCACTCAAAAACATGCTACCTCTTTGAGC
CCTTTGGCTTTTICTGACCAGCGACTCAAGCAGGTTTACCAGTTTGAGTALG
AGTCACTCCTGCGCCGTAGCGCCATTGCTTCTTCCCCCGACCGCTGTATAA
CGCTGGAAAAGTCCACCCAAAGCGTACAGGGGCCCAACTCGGCCGCCTGT
GGACTATTCTGCTGCATGTTTCTCCACGCCTTTGCCAACTGGCOCCAAACT
CCCATGGATCACAACCCCACCATGAACCTTATTACCGGGGTACCCAACTCC
ATGCTCAACAGTCCCCAGGTACAGCCCACCCTGCGTCGCAACCAGGAACA
GCTCTACAGCTTCCTGGAGCGCCACTCGCCCTACTTCCGCAGCCACAGTG
CGCAGATTAGGAGCGCCACTTCTTTTTGTCACTTGAAAAACATGTAAAAATA
ATGTACTAGAGACACTTTCAATAAAGGCAAATGCTTTTATTTGTACACTCTC
GGGTGATTATTTACCCCCACCCTTGCCGTCTGCGCCGTTTAAAAATCAAAG
GGGTTCTGCCGCGCATCGCTATGCGCCACTGGCAGGGACACGTTGCGATA
CTGGTGTTTAGTGCTCCACTTAAACTCAGGCACAACCATCCGCGGCAGCTC
GGTGAAGTTTTCACTCCACAGGCTGCGCACCATCACCAACGCGTTTAGCAG
GTCGGGCGCCGATATCTTGAAGTCGCAGTTGGGGCCTCCGCCCTGCGCGC
GCGAGTTGCGATACACAGGGTTGCAGCACTGGAACACTATCAGCGLCGGG
TGGTGCACGCTGGCCAGCACGCTCTTGTCGGAGATCAGATCCGCGTCCAG
GTCCTCCGCGTTGCTCAGGGLGAACGGAGTCAACTTTGGTAGCTGCCTTC
CCAAAAAGGGCGCGTGCCCAGGCTTTGAGT TGCACTCGCACCGTAGTGGC
ATCAAAAGGTGACCGTGCCCGGTCTGGGCGTTAGGATACAGCGCCTGCAT
AAAAGCCTTCGATCTGCTTAAAAGCCACCTGAGCCTTTGCGCCTTCAGAGAA
GAACATGCCGCAAGACTTGCCGGAAAACTGATTGGUCGGACAGGCCECGT
CGTGCACGCAGCACCTTGCGTCGGTGTTGGAGATCTGCACCACATTTCGG
CCCCACCGGTTCTTCACGATCTTGGCCTTGCTAGACTGCTCCTTCAGCGCG
CGCTGCCCETTTTCGCTCGTCACATCCATTTCAATCACGTGCTCCTTATTTA
TCATAATGCTTCCGTGTAGACACTTAAGCTCGCCTTCGATCTCAGCGCAGC
GGETGCAGCCACAACGCGCAGCCCGTEGGECTCGTCGATGCTTGTAGGTCACC
TCTGCAAACGACTGCAGGTACGCCTGCAGGAATCGCCCCATCATCGTCACA
AAGGTCTTGTTGCTGGTCGAAGGTCAGCTGCAACCCGCGGTGCTCCTCGTT
CAGCCAGGTCTTGCATACGGCCGCCAGAGCTTCCACTTGGTCAGGCAGTA
GTTTGAAGTTCGCCTTTAGATCGTTATCCACGTGETACTTGTCCATCAGCGC
GCGCGCAGOCTCCATGOCCTTCTCCCACGUAGACADGATCGGCACATTCA
GCGGETTCATCACCGTAATTTICACTTTCCGCTTCGCTGGGLTCTTCCTCTTC
CTCTTGCGTCOGCATACCACGCGLCACTGGGTCGTCTTCATICAGCLGOC
GCACTGTGCGCTTACCTCCTTTGCCATEUTTGATTAGCACCGGTGGGTTGEO
TGAAACCCACCATTTGTAGCGCCACATCTTCTCTTICTTICCTCGUTGTCCAL
SATTACCTCTGGTGATGGCGEGOGCTCGGGUTTGEEAGAAGGGCGCTTCT
TITTCTTCTTGGGCCUAATGOUCAATCCGCCGLUGAGGTCGATGECOGE
CEECTGGGTGTGCGCGGCACCAGCGCEGTCTTGTGATGAGTCTICCTCETC
CTOGGACTCGATACGUCGCCTCATCCGLTTTTTTGGGGGCGECOCGGGGAG
GCGGUGECGACGEEEACGGGGATGACACGTCCTCOCATGEGTTGGGGGEAC
GTCGCGUCGCACCGCETCCBUGCTCGGGGEGTEETTTCGCEUTGUTCCTC
TICCCGACTGGCCATTTCCTTCTCCTATAGGCAGAAAAAGATCATGGAGTC
AGTCGAGAAGAAGGACAGLCTAACCGCCCCCTCTGAGTTCGCCACCACCE
CCTCCACCGATGCCGCCAACGUGCCTACCACCTTCCCCGTCGAGGCACCC
CCGCTTGAGGAGGAGGAAGTGATTATCGAGCAGGACCCAGGTTTTGTAAG
CGAAGACGACGAGGACCGCTCAGTACCAACAGAGGATAAAAAGCAAGACC
AGGACAACGCAGAGGCAAACGAGGAACAAGTCGGECGGGGEGEGACGAAAG
GCATGGCGACTACCTAGATGTGGGAGACGACGTGCTGTTGAAGCATCTGC
AGCGCCAGTGCGCCATTATCTGCGACGCGTTGCAAGAGUGCAGCGATGTG
CCCCTCGCLCATAGCGGATGTCAGCCTTGCCTACGAACGCCACCTATTCTCA
CCGCGCGTACCCCUCAAACGCCAAGAAAACGGUACATGCGAGCCCAACCC
GCGCCTCAACTTCTACCCOCGTATTTGCCGTGCCAGAGGTGCTTGCCACCTA
TCACATCTTTTTCCAAAACTGCAAGATACCCCTATCCTGCCGTGCCAACCGC
AGCCGAGCGGACAAGCAGCTGGCCTTGCGGCAGGGCGCTGTCATACCTG
ATATCGCCTCGCTCAACGAAGTGCCAAAAATCTTTGAGGGTCTTGGACGCG
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ACGAGAAGCGCGOGGUAAADGCTCTGCAACAGGAAAACAGUGAAAATGAA
AGTCACTCTGGAGTGTTGGTGGAACTOGAGGGTGACAACGCGCGLCOTAGC
CGTACTAAAACGCAGCATCGAGGTCACCCACTTTGCCTACCCGGCACTTAA
CCTACCCCCCAAGGTCATGAGCACAGTCATGAGTGAGCTGATCGTGCGECC
GTGCGCAGUCCCTGGAGAGGGATGCAAATTTGCAAGAACAAACAGAGGAG
GGCCTACCCGCAGTTGGCGACGAGCAGCTAGCGCGCTGGUTTCAAACGO
GCGAGCCTGCCGACTTGGAGGAGCGACGCAAACTAATGATGGCCGCAGTG
CTCGTTACCGTGGAGCTTGAGTGCATGCAGCGGTTICTTTGCTGACCCGGA
GATGCAGCGCAAGCTAGAGGAAACATTGCACTACACCTTTCGACAGGGLTA
CGTACGCCAGGCCTGCAAGATCTCCAACGTGGAGCTCTGCAACCTGGTCT
CCTACCTTGGAATTTTGCACGAAAACCGCCTTGGGCAAAACGTGCTTCATT
CCACGCTCAAGGGCGAGGCGCGCCGUGACTACGTCCGCGACTGEGTTTA
CTTATTTCTATGCTACACCTGGCAGACGGCCATGGGCGTTTGGCAGCAGTG
CTTGGAGGAGTGCAACCTCAAGGAGCTGCAGAAACTGCTAAAGCAAAACTT
GAAGGACCTATGGACGGCCTTCAACGAGCGCTCCGTGGCCGCGCACCTG
GCGGACATCATTTTCCCCGAACGCCTGCTTAAAACCCTGCAACAGGGTCTG
CCAGACTTCACCAGTCAAAGCATGTTGCAGAACTTTAGGAACTTTATCCTAG
AGCGCTCAGGAATCTTGCCCGCCACCTGCTGTGCACTTCCTAGCGACTTTG
TGCCCATTAAGTACCGCGAATGCCCTCCGCCGCTTTIGGGGCCACTGCTAC
CTTCTGCAGCTAGCCAACTACCTTGCCTACCACTCTGACATAATGGAAGAC
GTGAGCGGTGACGGTCTACTGGAGTGTCACTGTCGCTGCAACCTATGCAC
CCCGCACCGCTCCCTGGTTTGCAATTCGCAGCTGCTTAACGAAAGTCAAAT
TATCGGTACCTTTGAGCTGCAGGGTCCCTCGCCTGACGAAAAGTCCGCGG
CTCCGGGGTTCAAACTCACTCCGGGGCTGTGGACGTCGECTTACCTTCGC
AAATTTGTACCTGAGGACTACCACGCCCACGAGATTAGGTTCTACGAAGAC
CAATCCCGCCCGCCAAATGCGGAGCTTACCGCOCTCGCGTCATTACCCAGGG
CCACATTCTTGGCCAATTGCAAGCCATCAACAAAGCCCGUCAAGAGTTTCT
GCTACGAAAGGGACGEGGGGTTTACTTGGACCCCCAGTCCGGCCGAGGAG
CTCAACCCAATCCCCCCGCCGCLGUCAGCCCTATCAGCAGCAGLCGCGGE
CCCTTGCTTCCCAGGATGGCACCCAAAAAGAAGCTGCAGCTGCCGCCGCC
ACCCACGGACGAGCAGGAATACTGGGACAGTCAGGCAGAGGAGGTTTTGG
ACGAGGAGGAGCAGGACATGATGGAAGACTGGGAGAGCCTAGACGAGGA
AGCTTCCGAGGTCGAAGAGGTGTCAGACGAAACACCGTCACCCTCGGTCG
CATTCCCCTCGCCGGLCGUOCCCAGAAATCGGCAACCGGTTCCAGCATGGCT
ACAACCTOCGCTCCTCAGGCGCCGUCGGCACTGCCCGTTCGCOGACTCAA
CCGTAGATGGGACACCACTGGAACCAGGGOCGGTAAGTCCAAGCAGCCGC
CGOCGTTAGCOCAAGAGCAACAACAGCGCCAAGGCTACCGCTCATGGCGC
GGGCACAAGAACGUCATAGTTGUTTGCTTGCAAGACTGTGGGGGEUAACAT
CTOCTTCGCCCOCCGCTTITCTTOTCTACCATCACGGCGTGGCCTTCCCOCEG
TAACATCCTGCATTACTACCGTCATCTCTACAGCCCATACTGCACOGEBOGE
CAGCGGCAGCGGCAGCAACAGCAGCGGCCACACAGAAGCAAAGGCGACC
GGATAGCAAGACTCTGACAAAGCOCAAGAAATCCACAGCGGCGGCAGCAG
CAGGAGGAGGAGCGCTGCGTCTGGUGCCCAACGAACCCGTATCGACTCG
COAGCTTAGAAACAGGATTTTTCOCACTCTGTATGCTATATTTCAACAGAGC
AGGGGCCAAGAACAAGAGCTGAAAATAAAMAACAGGTCTCTGCGATCOCTC
ACCCGLAGCTGCCTGTATCACAAAAGCGAAGATCAGCTTCGGCGCACGCT
GGAAGACGCGGAGGUTCTCTTCAGTAAATACTGCGCGCTGACTCTTAAGGA
CTAGTTTCGCGCCCTTTCTCAAATTTAAGCGUGAAAACTACGTCATCTCCAG
CGGCCACACCCGECGCCAGCACCTGTCGTCAGCGCCATTATGAGCAAGGA
AATTCCCACGCCCTACATGTGGAGTTACCAGCCACAAATGGGACTTGCGGO
TGGAGCTGUCCAAGACTACTCAACCCGAATAAACTACATGAGCGCGGGAC
CCCACATGATATCCCGGGTCAALGGAATCCGCGCCCACCGAAALCGAATT
CTCTTGGAACAGGCGGCTATTACCACCACACCTCGTAATAACCTTAATCCC
CGTAGTTGGOCCGCTGCCCTGGTGTACCAGGAAAGTCCCGCTCCCACCAC
TGTGGTACTTCCCAGAGACGCCCAGGCCGAAGTTCAGATGACTAACTCAG
GGGCGCAGCTTGCGGGCGGLTTTCGTCACAGGGTGCGGTCGLCCGGGCA
GGGTATAACTCACCTGACAATCAGAGGGCGAGGTATTCAGCTCAACGACGA
GTCGGTGAGCTCCTCGCTTGGTCTCCGTCCGGACGGGACATTTCAGATCG
GCGGCGLCGGCCGCTCTTCATICACGCCTCGTCAGGCAATCCTAACTCTG
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CAGACCTOCGTCCTCTGAGCCGCGCTCTGGAGGCATTGBAACTCTGCAATTT
ATTGAGGAGTTTGTGCCATCGGTCTACTTITAACCCCTTCTCGGGACCTCCC
GGCCACTATCCGGATCAATTTATTCCTAACTTTGACGCGGTAAAGGACTOG

GCGGATGGCTACGACTGAATGTTAAGTGGAGAGGCAGAGCAACTGCGCCT
GAAACACCTGGTCCACTGTCGCOGCCACAAGTGCTTTGCCCGCGACTCCG
GTGAGTTTTGCTACTTTGAATTIGCCCGAGGATCATATCGAGGGCCCGGLGEC
ACGGCGTCCGGCTTACCGCCCAGGGAGAGCTTGCCCGTAGCCTGATTCGG
GAGTTTACCCAGCGCCCCCTGCTAGTTGAGCGGGACAGGGGACCCTGTGT
TCTCACTGTGATTTGCAACTGTCCTAACCCTGGATTACATCAAGATCTTTGT
TGCCATCTCTGTGCTGAGTATAATAAATACAGAAATTAAAATATALTGGGGEC
TCCTATCGCCATCCTGTAAACGCCACCGTCTTCACCCGCCCAAGCAAACCA
AGGCGAACCTTACCTGGTACTTTTAACATCTCTCCCTCTGTGATTTACAACA
GTTTCAACCCAGACGGAGTGAGTCTACGAGAGAACCTCTCCGAGCTCAGCT
ACTCCATCAGAAAAAACACCACCCTCCTTACCTGCCGGGAACGTACGACCT
AGGGATAACAGGGTAATAAGCAATTGACTCTATGTGGGATATGCTCCAGCG
CTACAACCTTGAAGTCAGGCTTCCTGGATGTCAGCATCTGACTTTGGCCAG
CACCTGTCCCGCGGATTTGTTCCAGTCCAACTACAGCGACCCACCCTAACA
GAGATGACCAACACAACCAACGCGGCCGCCGCTACCGGACTTACATCTAC

CACAAATACACCCCAAGTTTCTGCCTTTGTCAATAACTGGGATAACTTGGGC
ATGTGGTGGTTCTCCATAGCGCTTATGTTTGTATGCCTTATTATTATGTGGC
TCATCTGCTGCCTAAAGCGCAAACGCGCCCGACCACCCATCTATAGTCCCA
TCATTGTGCTACACCCAAACAATGATGGAATCCATAGATTGGACGGACTGA

AACACATGTTCTTTTCTCTTACAGTATGATTAAATGAGACATGATTCCTCGAG
TITTTATATTACTGACCCTTGTTGCGCTTTTTTGTGCGTGCTCCACATTGGCT
GCGGTTTCTCACATCGAAGTAGACTGCATTCCAGCCTTCACAGTCTATTTGC
TTTACGGATTTGTCACCCTCACGCTCATCTGCAGCCTCATCACTETGGTCAT
CGCCTTTATCCAGTGCATTGACTGCGGTCTGETGTGCGCTTTGCATATCTCAG

ACACCATCCCCAGTACAGGGACAGGACTATAGCTCGAGCTTCTTAGAATTCT
TTAATTATGAAATTTACTGTCACTTTTCTGCTGATTATTTGCACCCTATCTGC
GTTTTGTTCCCCGACCTCCAAGCCTCAAAGACATATATCATGCAGATTCACT
CGTATATGGAATATTCCAAGTTGCTACAATGAAAAAAGCGATCTTTCCGAAG
CCTGGTTATATGCAATCATCTCTGTTATGGTGTTCTGCAGTACCATCTTAGC
CCTAGCTATATATCCCTACCTTGACATTGGCTGGAAACGAATAGATGCCATG
AACCACCCAACTTTCCCCGCGCCOGCTATGCTTCCACTGCAACAAGTTGTT
GCOGGCGGCTTTGETCOCAGUCAATCAGCCTCGCCOCACTTICTOCCACCOO

CACTGAAATCAGCTACTTTAATCTAACAGGAGGAGATGACTGACACCCTAG

ATCTAGAAATGGACGGAATTATTACAGAGCAGUGCCTGCTAGAAAGATGCA
GGGECAGCGGCLOCAGCAACAGCGCATGAATCAAGAGCTCCAAGATCATGGTT
AACTTGCACCAGTGCAAAAGGGGTATCTTTTGTCTGGTAAAGCAGGCCAAA
STCACCTACGACAGTAATACCACCGGACACCGUCTTAGCTACAAGTTGCCA
ACCAAGCGTCAGAAATTGGTGGTCATGGTGGGAGAAAAGOCCATTACCATA
ACTCAGCACTCGGTAGAAACCGAAGGCTGCATTCACTCACCTTGTCAAGGA
CCTGAGGATOTCTGCACCCTTATTAAGACCCTGTGUGGTCTCAAAGATCTT

ATTCCCTTTAACTAATAAAAAAAAMATAATAAAGCATCACTTACTTAAAATCAG

TTAGCAAATTTCTGTCCAGTTTATTCAGCAGCACCTCCTTGCCCTCOTCCCA
GCTCTGGTATTGCAGCTTCCTCOCTGGOTGCAAACTTTCTCCACAATCTAAAT
GGAATGTCAGTTTCCTCCTGTTCCTGTCCATCCGCACCCACTATCTTCATGT
TGTTGCAGATGAAGCGCGCAAGACCGTCTGAAGATACCTTCAACCCCGTGT
ATCCATATGACACGGAAACCGGTCCTCCAACTGTGCCTTTITCTTACTCCTCC
CTTTGTATCCCCCAATGGGTTTCAAGAGAGTCCCCCTGGGGTACTCTCTTT

GCGCCTATCCGAACCTCTAGTTACCTCCAATGGCATGCTTGCGCTCAAAAT

GGGCAACGGCCTCTICTCTGGALGAGGCUGGCAACCTTACCTCCCAAAATG
TAACCACTGTGAGCCCACCTCTCAAAAAAACCAAGTCAAACATARACCTGE

AAATATCTGCACCCCTCACAGTTACCTCAGAAGCCCTAACTGTGGCTGCCG
CCGCACCTCTAATGGTCGCGGGCAACACACTCACCATGCAATCACAGGCC

CCGCTAACCGTGCACGACTCCAAACTTAGCATTGCCACCCAAGGACCCCTO
ACAGTGTCAGAAGGAAAGUTAGCCCTGCAAACATCAGGUCCCCTCACCAC

CACCGATAGCAGTACCCTTACTATCACTGCCTCACCCCCTCTAACTACTGC

CACTGGTAGCTTGGGCATTGACTTGAAAGAGCCCATT TATACACAAAATGG
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AAAACTAGOCACTAAAGTACGGGGCTCCTTTGCATGTAACAGACGACCTAAA
CACTTTGACCGTAGCAACTGGTCCAGGTCTGACTATTAATAATACTTCCTTG
CAAACTAAAGTTACTGGAGCCTTGGGTTTTGATTICACAAGGCAATATGCAAC
TTAATGTAGCAGGAGGACTAAGGATTGATTCTCAAAACAGACGCCTTATACT
TGATGTTAGTTATCCGTTTGATGCTCAAAACCAACTAAATCTAAGACTAGGA
CAGGGCCCTCTTTTTATAAACTCAGCCCACAACTTGGATATTAACTACAACA
AAGGCCTTTACTTGTTTACAGCTTCAAACAATTCCAAAAAGCTTGAGGTTAA
CCTAAGCACTGCCAAGGGGTTIGATGTTTGACGCTACAGCCATAGCCATTAA
TGCAGGAGATGGGCTTGAATTTGGTTCACCTAATGCACCAAACACAAATCC
CCTCAAAACAAAAATTGGCCATGGCCTAGAATTIGATTCAAACAAGGCTATG
GTTCCTAAACTAGGAACTGGCCTTAGTTTTGACAGCACAGGTGCCATTACA
GTAGGAAACAAAAATAATGATAAGCTAACCCTATGGACAGGTCCAAAACCA
GAAGCCAACTGCATAATTGAATACGGGAAACAAAACCCAGATAGCAAACTA
ACTTTAATCCTTGTAAAAAATGGAGGAATTGTTAATGGATATGTAACGCTAAT
GGGAGCCTCAGACTACGTTAACACCTTATTTAAAAACAAAAATGTCTCCATT
AATGTAGAACTATACTTTGATGCCACTGGTCATATATTACCAGACTCATCTT
CTCTTAAAACAGATCTAGAACTAAAATACAAGCAAACCGCTGACTTTAGTGC
AAGAGGTTTTATGCCAAGTACTACAGCGTATCCATTTGTCCTTCCTAATGCG
GGAACACATAATGAAAATTATATTTTTGGTCAATGCTACTACAAAGCAAGCG
ATGGTGCCCTTTTTCCGTTGGAAGTTACTGTTATGCTTAATAAACGCCTGCC
AGATAGTCGCACATCCTATGTTATGACTTTITTITATGGTCCTTGAATGCTGGT
CTAGCTCCAGAAACTACTCAGGCAACCCTCATAACCTCCCCATTTACCTTTT
CCTATATTAGAGAAGATCGACTAATAAACTCTAAAGAATCGTTTGTGTTATGTT
TCAACGTGTTTATTTTTCAATTGCAGAAAATTTCAAGTCATTTTTCATTCAGT
AGTATAGCCCCACCACCACATAGCTTATACAGATCACCGTACCTTAATCAAA
CTCACAGAACCCTAGTATTCAACCTGCCACCTCCOTCCCAACACACAGAGT
ACACAGTCCTTTCTCCCCGGCTGGCCTTAAAAAGCATCATATCATGGGTAA
CAGACATATTCTTAGGTGTTATATTCCACACGGTTTCCTGTCGAGCCAAACG
CTCATCAGTGATATTAATAAACTCCCCGGGCAGCTCACTTAAGTTCATGTCG
CTGTCCAGCTGCTGAGCCACAGGCTGCTETCCAACTTGCGGTTGCTTAACG
GGCCGCGAAGBAGAAGTCCACGCCTACATGCGGGTAGAGTCATAATCGETG
CATCAGGATAGGGCGGTGGTGCTGCAGCAGCGCGCGAATAAACTECTGCC
GCCGCCGCTCCGTOCCTGCAGGAATACAACATGGCAGTGGTCTCCTCAGCG
ATGATTCGCACCGCCCGCAGCATAAGGCGCCTTGTCCTCCGGGCACAGCA
GCGCACCCTGATCTCACTTAAATCAGCACAGTAACTGCAGCACAGCACTAL
AATATTGTTCAAAATCOCACAGTGCAAGGCGCTGTATCCAAAGCTCATGGC
GGGGACCACAGAACDCCACGTGGUCATCATACCACAAGCGCAGGTAGATTA
AGTGGUGACCCCTCATAAACACGCTGGACATAAACATTACCTCTTTTGGCA
TGTTGTAATTCACCACCTCOCGGTACCATATAAACCTCTGATTAAACATGGO
GCCATCCACCACCATCCTAAMMCCAGCTGGCCAAAMACCTGCCCGLOGGLTA
TACACTGCAGGGAACCGGGACTGGAACAATGACAGTGGAGAGCCCAGGAC
TCOTAACCATGGATCATCATGUTCGTCATGATATCAATGTTGGCACAACACA
GGCACACGTGCATACACTTCCTCAGGATTACAAGCTOCTCCCGUGTTAGAA
CCATATCCCAGGGAACAACCCATTCCTGAATCAGCGTAAATCCCACACTGC
AGGGAAGACCTCGCACGTAACTCACGTTGTGCATTGTCAAAGTGTTACATT
CGGECAGCAGCGRBATGATCCTCCAGTATGGTAGCGUGGGTTICTGTCTCA
AAAGGAGGTAGACGATCCCTACTGTACGGAGTGUGCCGAGACAACCGAGA
TCGTGTTGGTCGTAGTGTCATGCCAAATGGAACGCCGGACGTAGTCATATT
TCCTGAAGCAAAACCAGGTGCGGGCGTGACAAACAGATCTGCGTCTCCGE
TCTCGCCGCTTAGATCGCTCTGTGTAGTAGTTGTAGTATATCCACTCTCTCA
AAGCATCCAGGCGCCCCCTGGCTTCGGGTTCTATGTAAACTCCTTCATGEG
CCGCTGCCCTGATAACATCCACCACCGCAGAATAAGCCACACCCAGCCAA
CCTACACATTCGTTCTGCGAGTCACACACGGGAGGAGCGGGAAGAGCTGE
AAGAACCATGTTTTTTTTITTATTCCAAAAGATTATCCAAAACCTCAAAATGA
AGATCTATTAAGTGAACGCGCTCCLCCTCCGETGGCGTGGTCAAACTCTACA
GCCAAAGAACAGATAATGGCATTTGTAAGATGTTGCACAATGGCTTCCAAAA
GGCAAACGGCCCTCACGTCCAAGTGGACGTAAAGGCTAAACCCTTCAGGG
TGAATCTCCTCTATAAACATTCCAGCACCTTCAACCATGCCCAAATAATTCT
CATCTCGCCACCTTCTCAATATATCTCTAAGCAAATCCCGAATATTAAGTCC
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GGCCATTCTAAAAATCTGCTCCAGAGCGCOCTCCACCTTCAGCCTCAAGCA
GCGAATCATGATTGCAAAAATTCAGGTTCCTCACAGACCTGTATAAGATTCA
AAAGCGGAACATTAACAAAAATACCGCGATCCCGTAGGTCCCTTCGCAGGEG
CCAGCTGAACATAATCGTGCAGGTCTGCACGGACCAGCGCGGCCACTTCC
CCGCCAGGAACCTTGACAAAAGAACCCACACTGATTATGACACGCATACTC
GGAGCTATGCTAACCAGCGTAGCCCCGATGTAAGCTTTGTTGCATGGGECG
GCGATATAAAATGCAAGGTGCTGCTCAAAAAATCAGGCAAAGCCTCGCGCA
AAAAAGAAAGCACATCGTAGTCATGCTCATGCAGATAAAGGCAGGTAAGCT
CCGGAACCACCACAGAAAAAGACACCATTTTTCTCTCAAACATGTCTGOGS
GTTTCTGCATAAACACAAAATAAAATAACAAAAAAACATTTAAACATTAGAAG
CCTGTCTTACAACAGGAAAAACAACCCTTATAAGCATAAGACGGACTACGS
CCATGCCGGCGTGACCGTAAAAAAACTGGTCACCGTGATTAAAAAGCACCA
CCGACAGCTCCTCGGTCATGTCOGGAGTCATAATGTAAGACTCGGTAAACA
CATCAGGTTGATTCATCGGTCAGTGCTAAAAAGCGACCGAAATAGCCCGGG
GGAATACATACCCGCAGGCGTAGAGACAACATTACAGCCCCCATAGGAGS
TATAACAAAATTAATAGGAGAGAAAAACACATAAACACCTGAAAAACCCTCC
TGCCTAGGCAAAATAGCACCCTCCCGUTCCAGAACAACATACAGCGCTTCA
CAGCGGCAGCCTAACAGTCAGCCTTACCAGTAAAAAAGAAAACCTATTAAA
AAAACACCACTCGACACGGCACCAGCTCAATCAGTCACAGTGTAAAAAAGG
GCCAAGTGCAGAGCGAGTATATATAGGACTAAAAAATGACGTAACGGTTAA
AGTCCACAAAAAACACCCAGAAAACCGCACGCGAACCTACGCCCAGAAAC
GAAAGCCAAAAAACCCACAACTTCCTCAAATCGTCACTTCCGTTTTCCCACG
TTACGTAACTTCCCATTTTAAGAAAACTACAATTCCCAACACATACAAGTTAC
TCCGCCCTAAMACCTACGTCACCCGCCCCETTCCCACGCCCOGLGUCACG
TCACAAACTCCACCCCCTCATTATCATATTGGCTTCAATCCAAAATAAGGTA
TATTATTGATGATGTTAAT

HERZ(A3)-
CD28TM,ICD-
CD3Z CAR

MTRAMDWIWRILFLVGAATGAHSEVQLVASGTEVKKPGASYRVECKSSGYTF
TSYYIHWVRQAPGQGLEWMAIINPGNGDTNYAQRFQGRVTMTRDTSTSTVYM
ELRSLRSDDTAVYFCAREIASYSGEYYDYWGQGTLVTVESGGGGESGGEGEEG
GGGSQAVVLAEPSLSVSPGGTVTLTCGLSSGEVETGHYASWYQQTPGQAPR
TLFYNTNTRSSGVPDRFSGSIVGNKAALTITGAQADDESDYYCVLYVGDGIVWWE
GGGTKLTVLEPKSCDKTHTCPTRFWVLVVVGGVLACY SLLVTVAFHFWVREKR
SRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKFSREADAPAYQ
QGANQLYNELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQK
DKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

57

HER2(A3) LC-
CDR1

GLSSGSVSTGHYAS

HER2(A3) LC-

58 Hene NTNTRSS

59 HERGAILE vivveDew

60 HERAAIHC L svyiHwVRQA

61 HEREAS R INPGNGDTNYAQRFQG
62 HERZIAZIHC-  eiasvsasyypy

CDR3

83

HER2(A3) VL

QAVVLGEPSLSVSPGGTVTLTCGLESGEVSTGHYASWYQQTPGQAPRTLIFYN
TNTRGSGVPDRFSGSIVGNKAALTITGAQADDESDYYCVLYVGDGIWWFGGGT
KLTVL

64

HER2(A3) VH

EVOLVQEGTEVKKPGASVRVSCKSEGYTFTIYYIHWVRAAPGQGLEWMALIINP
GNGDTNYAQRFQGRVTMTRDTSTSTVYMELRSLRSDDTAVYFCAREIASYSG
SYYDYWGQGTLYTVSE
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The disciosure includes the combination of the aspects and preferred 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 not to be

construed as limiting the subject matier described.

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

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

Throughout this specification, including the claims which follow, unless the context requires
otherwise, the word “comprise,” and variations such as “comprises” and “comprising,” will be
understood to imply the inclusion of a staled 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.

i must be noted that, as used in the specification and the appended claims, the singular forms “a,”
*an,” and “the” include plural referents unless the context clearly dictales 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 values are expressed as approximations,
by the use of the aniecedent “about,” it will be understood that the particular value forms another
embodiment.

Where a nucleic acid sequence in disclosed the reverse complement thereof is also expressly

contemplated.

Brief Description of the Figures

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

Figures 1A and 1B. Figure 1A shows schematic representations of examples of HER2-specific
CAR constructs. Figure 1B shows a schematic of an exampie 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 constructs, as determined by flow cylometry.
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Figure 3. Graphs showing expression of HERZ-CAR, CCRY, CD45R0O, PD-1, LAG-3 and TIM-3 on
CD4 and CD8 T celis 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 vifro cell killing of MDA celis (which do not
express HERZ at the cell surface; negative control), MDA-HERZ celis {(which express HER2 at the
cell surface; positive controly, FaDu and SCC47 celis by anti-HERR2 clone €5, E4 and F1 CAR-T
cells (or non-transduced (NT) cells), as determinad by 5'Cr release assay. Figure 4B shows graphs
indicating expression of HER2 on MDA-HERZ2 cells, FaDu and SCC47 celis but not on MDA cells,

as determined by flow cytometry.

Figure &. Bar chart showing in vifro cell killing of FabDu and SCC47 cells genetically modified to
express firefly luciferase (flLuc) by anti-HERZ2 clone C5, E4 and F1 CAR-T cells {or non-
transduced (NT) cells), as determined by ffLuc activity assay. Data are presenied as mean £ 8D
{n=4), *P < 0.001.

Figure 6. Figure 6 shows a schematic representation of the sequences of an example of an

ICOSTAT oncolytic adenovirus construct.

Figures 7A 1o 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 713) and
ARPE-19 cells (Figure 7E) following infection with the indicated concentration of viral particles
(Vp)}, 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 (HDAdJ), as determined by copy
number analysis by quantitative real-ime PCR. The virus designated “OncS/3AdicoSTAT is
ICOSTAT. “+HD” indicates co-infection of ICOSTAT with HDA4.

Figures 8A and 9B. Graphs showing the replication of ICOSTAT oncolytic adenovirus in FalDu
cells (Figure 8A) and SCC47 cells {Figure 9B), in the presence or absence of 10 ng/mi IFNy in the

cell culture media.
Figures 10A {0 100. Figure 10A is a schematic representation of the HDAJ/L-72 TK_PDLY
construct, Figure 10B is a bar chart showing production of {L-12p70 by cells transfected with the

indicated helper-dependent adenovirus (HDAJ) constructs. Figure 10C is a photograph of a
western 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 HSY thymidine kinase production
by celis transfecied with the HDAdJ constructs.

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

L1, using serially diluied cell cuiture media of A548 cells which had been transfected with plasmid
encoding GFP {pGFP; negative controly, plasmid encoding the anti-PD-L1 minibody described in

Tanoue ef al. supra, (pPDL1 mini Tanoue) or plasmid encoding the anti-PD-L1 minibody encoded
by HDAJ/L-12 TK_PD-L71 (pPDL1 mini). Serially diluted anti-human PD-L1 antibody was used as
a positive control (PDL1 1gG).

Figures 12A and 128. Schematic representations of the sequences of (Figure 12A) an example
of an Oncs/2E1424 oncolytic adenovirus construct, and (Figure 12B) & plasmid encoding an
Oncs/2E1424 oncolytic adenovirus construct,

Figures 13A to 130, Graphs showing the ability of OncS/3A4Z2E1A oncolytic adenovirus 1o kill
FabDu cells (Figure 13A), SCC47 celis (Figure 138), WI-38 cells (Figure 13C) and ARPE-19 celis
(Figure 13D) following infection with the indicated concentration of viral particles (Vp), as
determined by MTS viability assay. Helper-dependent adenovirus (HDAdJ) is included as a control

condition.

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

Figures 15A 10 158C. Images and graph showing the resulis of in vivo analysis of the anticancer
activity of adoptively-transferred luciferase-expressing T celis in an orthoiopic FaDu cell-derived
model of sguamous 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 C5, F1 or A3 HERZ-specific CARs within mice at the indicated
number of days after infusion of the celis. Figure 15C shows the percentage of surviving subjects
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 16A to 18C. Images and graphs showing the resufls of in vivo analysis of adoplively-
transferred T cells in NSG mice. Figure 16A shows the number and location of luciferase-
expressing non-transduced T cells (NT), and calls expressing luciferase-exprassing T celis
expressing C85, F1 or A3 HERZ-specific CARs within mice at the indicated number of days afler
infusion of the cells. Figure 168 shows measurements for total flux (n photons per second; p/s) of
ventral surface for mice of the different groups at the indicated number of days after infusion of the
celis. Figure 16C shows the weights of mice in the different treatment groups at the indicated

number of days after infusion of the cells, expressed as a percentage of body weight st day 0.
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Figures 17A to 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 cells. Figure 17A shows
the percentages of CD4+ T celis and CD8+ T cells 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 celis within the F1.CAR-T population expressing CCOR7 and/or CD45R0O.

Figures 18A o 180. Images and graphs showing the resulis of in vivo analysis of the anti-cancer
activity of the combination of CAdfrio and adoptively-transferred T cells, in an orthotopic Fabu cell-
derived model of squamous cell head and neck carcinoma. Figure 18A shows the number and
location of lucifergse-expressing non-transduced T cells (NT), and cells 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 Tolal Flux) is "Days post-injection of
CAR T-cells”. Bottom 2 figures are “Days post-injection of CAd#rio. Figure 188 shows
measurements for fotal 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
administragtion 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 afler administration of CAd#io. A negative conirol condition wherein mice were not

administered with CAdfrio or T cells is also shown ().

Figures 19A 10 19C. Images and graphs showing the resulis of in vive analysis of the anti-cancer
activity of the combination of different ratios of Onch/3AARE1AZ4 HDAG/IL-712_TK PD-L7 and
adoptively-transferred HERZ-specific CAR T cells, in an orthotopic FaDu cell-derived model of
squamous cell head and neck carcinoma. Figure 19A shows the number and location of
luciferase-expressing FaDu cells within mice at the indicated number of days after administration
of CAdfrio. Figure 18E 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
CAdério. Figure 18C shows the weights of mice in the different treatment groups at the indicated
nuimber of days after administration of CAdfrio, expressed as a percentage of body weight at day
0.

Figures 20A to 20D. Bar charts and graphs showing the results of in vivo analysis of the
combination of Onch/3Ad2E1424 and HDAJ/L-12_TK_PD-L1 and ganciclovir (GCV), in an
ectoptic FabDu cell-derived model of squamous cell head and neck carcinoma. Figures 20A and
208 show the GAPDH-normalised copy number of (Figure 20A) OncS/3Ad2E1A24 and (Figure
208y HDAJ/L-12 TK_PD-L1 in tumors of mice administered with the combination of
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OncS3AJZETAZ4 and HDAJ/L-72_TK_PD-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 Oncb/3AdZE1A24 and HDAGJ/L-12_TK _PD-L 1 (CAdtrio} at the indicated number of
days post-injection of CAdfric, with or without GCV treatment. Figure 200 shows 1L-12 levels
detected by ELISA analysis of blood samples obtained at the indicated number of days post-

injection of CAd#io, with or without GCV treatment.

Figures 21A to 21C. Bar chart and images showing the resulls 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 supermatant as
determined by ELISA. Figure 21B shows anti-PD-L1 minibody detected in cell culture supermatant
by westemn blot. Figure 210 shows viable cells deteled 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 (AdVSETs) used in experiments of Example 9. Figure 22A shows the
percentages of CD4+ T cells and CD8+ T cells within the AJVST population. Figure 22B shows
the percentages of celis within the AJVST population expressing CCR7 and/or CD45R0O.

Figures 23A to 23C. Scatierplots and histograms showing the resulis of characlerisation by flow
cytometry F1.CAR-transduced AJVETs used in experiments of Example 8. Figure 23A shows the
percentages of CD4+ T celis and CD8+ T cells within the transduced population. Figure 238
shows the percentage celis expressing HERZ CAR at the cell surface. Figure 23C shows the
percentages of cells within the F1.CAR-AdVST population expressing CCRY and/or CD45RO.

Figures 24A 1o 24D. Images and graphs showing the resulis of in vive analysis of the anti-cancer
activity of Adenovirus-specific T cells (AdV3Ts), F1.CAR-transduced AdVETs, the combination of
F1.CAR-transduced AdVSTs with Onc5/2Ad2E1A24, and the combination of F1.CAR-transduced
AdVETs with Onch/3Ad2E1AZ4 + HDAIL-12_TK_PD-L1 (“CAdtric™). Figure 24A shows the
number and location of luciferase-expressing FaDu celis within mice at the indicated number of
days afier administration of CAd#io. Figure 248 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
atter administration of CAdfrio. Figure 24C shows the weights of mice in the different freatment
groups at the indicated number of days afier administration of CAd#io, expressed as a perceniage
of body weight at day 0. Figure 24D shows the percentage of surviving subjects in the different
freatment groups at the indicated number of days after administration of CAdFI0. "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,

94

SUBSTITUTE SHEET (RULE 26)



(82

10

15

20

25

30

35

WO 2018/195427 PCT/US2018/028577

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 {0 a subject:
{iy an oncolytic virus;
{ity a virus comprising nucleic acid encoding an immunomodulatory factor; and
{ith at least one cell comprising a chimeric antigen receptor (CAR) specific for a cancer cell
antigen.
2. The method of para 1, wherein the oncolytic virus is an oncobytic 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 {o 3, wherein the oncolviic virus encodes an E1A protein

which displays reduced binding 1o Rb protein as compared to E1A protein encoded by AdS,

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

6. The method of any one of paras 1 to 5, wherein the oncolytic virus encodes 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 STATT.

9. The method of any one of paras 1 to 8, wherein the virus comprising nucleic 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 selecied from:

an agonist of an effecior immune response or antagonist of an immunoregulatory response.

11. The method of any one of paras 1 1o 10, wherein the virus comprising nucleic acid encoding an
immunomaodulatory facior comprises nucleic 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 nucieic acid encoding a thymidine kinase.

13. The method of any one of paras 1 1o 12, wherein the at least one cell comprising a CAR

specific for a cancer cell antigenisa T cell.

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

18. The method of any one of paras 1 10 14, wherein the CAR comprises an antigen binding
domain comprising:
a VL domain comprising:
LC-CRD1: SEQ ID NO:A1G;
LC-CRDZ: SEQ 1D NO:11;
LC-CRD3: SEQ 1D NO:12Z;
and a VH domain comprising:
HC-CRD1: SEQ 1D NO:13;
HC-CRD2Z: SEQ 1D NO:14;
HC-CRD3: SEQ 1D NO:15;
or
a VL domain comprising:
LC-CRD1: 8EQ 1D NO:18;
LC-CRDZ: 8EQ ID NO:119;
LC-CRD3: 8EQ 1D NO:20;
and a VH domain comprising:
HC-CRD1: SEQ 1D NO:21;
HC-CRD2: SEQ ID NO:2Z;
HC-CRD3: SEQ 1D NO:23;
or
a VL domain comprising:
LC-CRD1: SEQ 1D NO:26;
LC-CRDZ: SEQ ID NO:2T;
LC-CRD3: SEQ 1D NO:28;
and a VH domain comprising:
HC-CRD1: SEQ ID NO:2g;
HC-CRD2: SEQ 1D NO:3G;
HC-CRD3: SEQ ID NO:31.
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18. The
domain

or

or

17. The

18. The

cancer,

method of any one of paras 1 10 15, wherein the CAR comprises an antigen binding
comprising:

a VL comprising, or consisting of or consisting essentially of, an amino acid sequence
having at least 75% sequence identity to SEQ ID NO:16 and a VH comprising, or
consisting of or consisting essentially of, an amino acid sequence having at least 75%
sequences identity to SEQ ID NOT;

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

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

method of any one of paras 1 {o 16, wherein the method additionally comprises:

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

(b) modifying the at least one cell {0 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 lsast one cell, and;

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

method of any one of paras 1 to 17, wherein the cancer is selected from head and neck

nasopharyngeal carcinoma (NPC), cervical carcinoma (CC), oropharyngeal carcinoma

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

19. An oncolvtic 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

STATY.

21. The

having at least 60% sequence identity o SEQ 1D NO:51 or an equivalent sequence as a result of

OncAd according to para 20, wherein the OncAd comprises a nucleic acid sequence

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

23. The HDAd 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-CRD1: SEQ ID NO:G;
LC-CRDZ: SEQ ID NO: 1,
LC-CRD3: SEQ ID NOiz;
and a VH domain comprising:
HC-CRD1: SEQ ID NO:13;
HC-CRDZ: SEQ ID NO:14;
HC-CRD3: SEQ ID NO:15;

or
a VL domain comprising:
LC-CRD1: SEQ ID NO:18;
LC-CRD2Z: SEQ ID NO:19;
LC-CRD3: SEQ 1D 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;

or

a VL domain comprising:
LC-CRD1: SEQ 1D NO:28;
LC-CRD2Z: SEQ 1D NO:27;
LC-CRD3: SEQ 1D NO:28;
and a VH domain comprising:
HC-CRD1: SEQ ID NO:28;
HC-CRD2: SEQ ID NO:3G;
HC-CRD3: SEQ ID NOSL

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:16 and a VH comprising, or consisting of or consisting essentially

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

or

a VL comprising, or consisting of, an amino 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 NO:33.

26. A nucleic acid, optionally isclated or man-made, encoding the oncolytic adenovirus (OncAd)
according to any one of paras 18 io 21, the helper-dependent adenovirus (HDAJ) according to

para 22 or para 22, or the chimeric antigen receptor (CAR) according o para 24 or para 28,

27. A cell comprising the oncolytic adenovirus (OncAd) according {o any one of paras 19 to 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 to para 286,

optionally wherein the cell is man-made and not found in nature,

28. A pharmaceutical composition comprising the oncolytic adenovirus (OncAd) according o any
one of paras 19 to 21, the helper-dependent adenovirus (MDAd) according 1o para 22 or para 23,
the chimeric antigen receptor (CAR) according 1o para 24 or para 25, the nucleic acid according o
para 26 or the cell according to para 27 and a pharmaceutically acceptable carmier, diluent,

excipient or adjuvant.

29. A method of treating cancer comprising administering to a subject the oncolytic adenovirus
{OncAd) according o any one of paras 18 to 21, the helper-dependent adenovirus (HDAJ)
according to para 22 or para 23, the chimeric antigen recepior (CAR) according 1o para 24 or para
25, the nucleic acid according to para 26, the celi according to para 27 or the pharmaceutical

composition according to para 28.

30, The oncolytic adenovirus (OncAd) according to any one of paras 18 {o 21, the helper-
dependent adenovirus (HDAd) according 1o para 22 or para 23, the chimeric antigen receptor
{CAR} according io para 24 or para 25, the nucleic acid according o para 28, the celf according to
para 27 or the pharmaceutical composition according 1o para 28 for use in a method of treating a

candcer.

31. Use of the oncobytic adenovirus (OncAd) according to any one of paras 19 to 21, the helper-

dependent adenovirus (HDAJ) according 1o para 22 or para 23, the chimeric antigen receptor
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(CAR) according 1o para 24 or para 25, the nucleic acid according to para 28, the cell according o
para 27 or the pharmaceutical compaosition according to para 28 in the manufacture of a

medicament for ireating 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 carcinoma (NPC), cervical carcinoma (CC),
oropharyngeal carcinoma (OFC), gastric carcinoma (GO}, hepatocellular carcinoma (HCC)Y and

lung cancer.

33. AKIit of parts comprising a predetermined guantity of the oncolytic adenovirus (OncAd)
according to any one of paras 18 io 21, the helper-dependent adenovirus (HDAJ) according to
para 22 or para 23, the chimeric antigen receptor (CAR)} according to 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, oncolviic adenoviruses and helper-dependent

adenovirus.

Example 1: HERZ-specific CAR-T celis

1.1 Generation of HERZ-specific CAR constructs and CAR-T cells
HERZ2-binding CAR constructs were prepared. Briefly, DNA encoding scFv (f.e. VL domain and VH

domain joined by a linker sequence) for the anti-HERZ antibody clone ©5, E4, F1 or A3 was
cloned into a CAR construct backbone comprising a 5’ signal peptide {(8F), and CD28
tfransmembrane (TM) and intraceliular domain sequence, with a 3' CD3Z 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 samiples by with Ficoll density gradient centrifugation.
Cells were treated by stimulation with anti-CD3(OKT3Yanti-CD28 in the presence of -2 t0
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 [U/mL
recombinant human IL-2, and were frozen at 6 days post-transduction. The HERZ-specific CAR

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

T-cells were thawed and expanded in the presence of 100 IU/mi of recombinant human {L-2 for 5

days and used for in vitro/in vivo experimenis and phenotypic analysis.

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

T cells 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
HERZ specific CAR T-cells were stained with fluorescently-labelled monocional antibodies for 30
minutes at 4 °C. Discrimination of live/dead cells was achieved by including 7AAD in stainings (8D
Fharmingen)}. Stained cells were analyzed using a Gallios fiow cytometer and Kaluza software (8D

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 transduced cells Figure 2).

Figure 3 shows the results of characterisation of T cells transduced with HERZ(E4)-CAR. CD3+
celis, CD4+ cells and CD8+ celis expressing HER2(E4)-CAR were shown to have increased
expression of PD-1, LAG-3 and TIM-3, and 1o 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 HERZ2 expressing cancer cells in vifro

in cell killing assays.

in a first experiment, celis of the HERZ negative MDA cell line {negative control), MDA celis stably
expressing HERZ2 (MDA-HERZ; positive control), pharynx squamous cell carcinoma cell line FabDu
or the head and neck sguamous carcinoma cell line 3CC47 cells were labelled with Chromium-51
(*'Cr) and co-cultured with non-transduced T-cells (NT) or the HER2-CAR-T cells expressing the
indicated CARS at an effeciortarget cell ratio of 20:1 for 4 hours. After centrifugation, ®'Cr levels in
the cell culiure media were counted using a liquid scintiiation counter. The results are shown in
Figure 44; the HER2-CAR-T cells were shown to kill HER2-expressing cancer cells. Similar resulis

were obtained when the experiments were performed using an effeciortarget ceall ratio of 10:1.

Expression of HERZ on MDA-HERZ, FaDu and S3CC47 was confirmed by flow cytometry. Briefly,
the cells were were stained with fluorescently-labsiled monocional anti-HERZ antibody or isolype
control antibody for 30 minutes at 4 °C. Discrimination of live/dead cells was achieved by including
7AAD in stainings (BD Pharmingen). Stained cells were analyzed using a Gallios flow cytometer
and Kaluza software (BD Bioscience), according 1o manufacturer's instructions. The results are
shown in Figure 4B; MDA cells were confirmed not io express HERZ, whilst MDA-HERZ2, FalDu
and SCC47 express HERZ.

in a separate experiment, FaDu and SCC47 celis genetically modified 1o express firefly luciferase
{ffLuc) were seeded in wells of 24-well plates, and co-cultured with HER2Z2(C5)-CAR-T celis,
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HERZ(E4)-CAR-T cells, or HER2(F1)-CAR-T celis at an effectortargsi cell ratio of 1.5 for 3 days,
and ffl.uc activity was measured using a plate reader (Life Technologies). The resuits are shown in
Figure 5; the HER2-CAR-T celis were shown to kill HER2-expressing cancer celis, as evidenced
by a reduction in fiLuc activily (relative light units, RLU}. Similar resulis were obtained when the

experiment was performed using an effector:target cell ratio of 1.20.

Example 2: OncAd construcis

2.1 Generation of OncAd constructs

Novel constructs encoding oncolviic 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 NG:52) involved in binding the Rb protein, is replaced with sequence
encoding E1A protein from adenovirus 2, similarly lacking the sequence LTCHEACF (SEQID
NO:52).

ICOSTAT shown in Figure § was produced from ICOVIR15 disclosed e.g. in Rojas ef a/. 2010 Mol
Ther 18 1960-1971. Briefly, the region of ICOVIR1S encoding eight copies of a binding site for the
transcription factor £E2F was replaced with a region encoding eight tandem copies of a binding site
for the transcription factor STAT1. The sequence of ICOSTAT is shown in SEQ ID NO:51.

Onch/3AdZE1AZ4 (also referred (o herein as "Onc5/2E1A247) shown in SEQ 1D NO:55 and
represented schematically in Figure 12 was also prepared by using recombinant DNA technigues.
Onch/3AdZ2E1424 has a similar structure as Onc5A24 disciosed e.g. in Fueyo et al. 2000
Oncogene 18:2-12 (hereby incorporated by reference in its entirety; OncBAZ4 is also referred to in
Fueyo et gl as “"A24™, but differs in that OncS/3Ad2E 1424 encodes E1A protein from adenovirus
type 2 (AdZ) lacking the sequence LTCHEACF (SEQ ID 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 oncolvtic adenovirus of cholce or ICOSTAT as generated in Example 2.1 to kill

cancer cells may be analysed for example by MTS assay. Briefly, cells of the human alveolar
basal epithelial adenccarcinoma cell line A549 cells, Fabu cells, SCC47 cells, or non-cancerous
WI-38 human lung fibroblasts or ARPE-19 human retinal pigmented epithelial cells were seeded in
wells of 96-well plates and infected with different amounts of a helper-dependent, non-replicating
adenovirus (HDAJ,; as a negative control), an oncolytic adenovirus of choice (e.g.
Onc5/3AAZE1AZ4 described in Example 2.1), or ICOSTAT described in Example 2.1 above.

Celis may be cultured for 4 days, for example, and then MTS reagents (Fromega) may be added
fo 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 plate reader. Readings may be normalized using the
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readings for untreated cells of each type (i.e. untreated celis = 100% cell viability), and welis
lacking cells would be considered §%.

in particular embodiments, the oncolytic virus of choice is able to kill cancer cells in a dose-
dependent manner. The oncolviic virus of choice also exhibits a lower level of cell killing of non-
cancerous cells, 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 10 7F show that ICOSTAT is able to kill cancer celis (f.e. A549, FaDu and SCC47 celis)
in a dose-dependent manner (Figures 7A 10 7C and 7F), and exhibits a lower level of cell killing of
non-cancerous celis Wi-38 and ARPE-18 cells as compared {0 the level of killing of the cancerous

cells (Figures 7D and 7E).

Figures 13A 10 13D show that OncB/3AdZE1AZ4 is able to Kill cancer cells {ie. Fabu and SCC47
cells) in a dose-dependent manner (Figures 13A and 13B), and exhibits a lower level of cell killing
of non-cancerous Wi-38 and ARPE-19 cells as compared 1o the level of killing of the cancerous
cells (Figures 13C and 13D).

2.3 Ability to help helper-dependent adengvirus (HDAG)

The ability of an oncolytic adenovirus of choice or ICOSTAT as generated in Example 2.1 to assist
replication of a helper-dependent adenovirus (HDAd) may be analysed by co-infecting cancer cells
with the OncoAd and MDA, and determining virus copy number. Briefly, FaDu or SCC47 cells are
plated in 24-well plates and infected with 10 viral particles per cell of HDAd alone, or OncAd +
HDAd (at an OncAd:HDA ratic 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 85 °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 sysiem (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
{0 be able io replicate iiself (Figure 8A) and the HDAJ (Figure 8B).

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

SCC47 cells are plated in 24-well plates, and the cells are infected with 10 vp/cell of the oncolytic
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virus of choice or icoSTAT 3 hours post-infection cell culiure medium is replaced with medium
containing, or not containing, 10 ng/mb recombinant IFNy at 3 hours post-infection, and cell culiure
media are replaced with fresh media with/without 10 ng/mb recombinant IFNy again at 24 and 48
hours post-infection. Cells are harvestad 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 delected for GAPDH.

Figures 8A and 9B show that ICOSTAT was able {o replicate in FaDu cells and SCC47 cells, inthe

presence of absence of [FNy.

Example 3: Helper-dependent Ad (HDAd) constructs

3.1 HDAd construcis and production

A novel construct encoding a helper-dependent adenovirus was prepared using recombinant DNA
technigues. The coding sequence of the resulting construct designated HDAJIL-12_TK _PD-L1is
represented schematically in Figure 10A. HDAJIL-12_TK_PD-L.1 coniains sequence 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 HDAJ HDAZBE4EGFP construct containing an EGFP transgene driven by the CMY promaoter
{(HOAdeGFP) was produced as described in Farzad ef al. Oncolytics 2014 1. 14008,

The HDAdJ “HDIL12_PDL1” contains sequence encoding human IL-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 YW243.55.370 fused with g hinge, CH2Z and CH3 regions of human IgG1 and
a C-terminal HA tag (as described 2.g. In Tanoue ef gl Cancer Res. (2017) 77(8).2040-2051).

3.2 Expression of encoded proteins

Cancer cells were transfected with plasmid HDAdJ vectors, and medium samples were collecied o
analyze IL-12p70 and anti-PD-L1 minibody levels in the cell culture media of the transfecied cells
at 48 hours post-fransfection.

iIL-12070 levels in media were measured using the BD cytokine multiplex bead array system (BD
Biosciences), according to manufacturer’s instructions. The results are shown in Figure 10B. Celis
fransfected with the HDAJIL-12_TK_PD-L 7T 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 delected by wesiern blot

analysis, using an anti-HA antibody (to detect the HA-tagged minibodies). Figure 10C shows that
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cells transfected with the HDAGIL-12_TK_FD-L 1 construct secreied the anti-PD-L1 minibody into
the cell culure 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 coniaining 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 welis were stained with Crysial Violet solution {0 reveal viable celis.

The results are shown in Figure 10D, and confirm that celis transfected with the HDAJ/L-

12_TK_PD-L1 construct express thymidine kinase.

in further experiments A549, FabDu or SCC47 cells (n = 4 wells per condition) were infected in vitro
with HDAJ/L-12_TK_PD-L1, HDAJ_PD-L1 (see e.g. Tanoue ef g/, supra), or a control HDAJ
encoding eGFP (see Farzad ef a/., 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 supernatant 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 {o reveal viable celis.

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

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

3.3 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 71 to bind to PD-L1 was
analysed by ELISA.

Briefly, immulon 2 high binding 86-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
cufture 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 a/. supra,
{pPDL mini Tanoue) or plasmid encoding the anti-PD-L1 minibody encoded by HDAJ/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 ug/well (BicLegend) was used as a positive control (PDLA
ig(3). Afler washing plate with PBS-T, HRP-labeled anti-human IgG (for PD-L1 mini and PDL1T mini
Tanoue) or HRP-labeled anti-mouse IgG (BioRad, for PD-L1 IgG and Iso IgG3) were added for
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detection, and incubated at room temperature for 1 hour. The plate was then developed, and
absorbance 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 {o bind io human PD-L1 in a dose-dependent fashion, with
comparabie (or greater) avidity as compared 1o the avidity of binding by anti-PD-L1 minibody

described in Tanoue ef af. supra.

Example 4: Analysis of treatment of cancer in vivo

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

T is demonstrated in vivo in mouse xenograft tumour modeis.

in a first experiment, 1 x 10° FaDu cells are injected subcutaneously in PBS into NSG maie mice.
After 12 days, 1 x 108 viral particles (1) oncolytic virus and HDAJ!L-12_TK_PD-L1 or (2) ICOSTAT
+ HDAJ/IL-12_TK_PD-L.71 are injecied intratumorally at an OncAd:HDAJ ratico of 1:20.

In a second experimant, 0.5 x 10° FaDu cells are injected orthotopically into NSG male mice. After
6 days, 1 x 108 viral particles (1) oncolytic virus and HDAJ/L-12_TK_PD-L71 or (2) ICOSTAT +

HDADIL-12_TK_PD-L 1 are injected intratumorally at an OncAd:HDAd ratio 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, control conditions are included as follows:

Condition OncAd HDAd CART

1 {test condition) Of choice HDAJIL-12_TK_PD-L1 HERZ CAR-T
2 (test condition) ICOSTAT HDAdIL-12 TK_PD-L1 HER2 CAR-T
3 - HDAdIL-12_TK_PD-L1 HERZ2 CAR-T
4 Of choice - HERZ CAR-T
5 ICOSTAT - HERZ CAR-T
& Cf choice HDAGIL-12 TK_PD-L1 -

7 ICOSTAT HDAdIL-12_TK_PD-L1 -

8 Of choice - -

9 ICOSTAT - -

10 - HDAdIL-12 TK_PD-L1 -

11 - - HER2 CAR-T
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Tumor size is monitored and tumour volumes are calculated using the formula: Width® x Length x
8.5.

The use of the combination of oncolytic virus, HDAJIL-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 agents
{conditions 3, 4 and 6).

Simitarly, the use of the combination of ICOSTAT, HDAdIL-12_TK_PD-L1 and HER2 CAR-T (fest
condition 2) is found to have an improved antitumour effect as compared {o 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).

Simitar resulis are observed when xenograft tumours are established using SCC47 cells and A549
cells.

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

The anti-cancer activity of the HERZ2-specific CAR-T cells {(see Example 1 above) was investigated

in vivo in a Fabu celi-denved xenograft model of squamous cell head and neck cancer.

Briefly, 0.5 x 10° FaDu cells were injected orthotopically into NSG male mice. Afier 9 days, mice
were injected via the tail vein with 1 x 10° T cells genetically modified to express firefly luciferase,
which had not been transduced with a HERZ-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 control

condition was included in the experiment in which mice were not injected with T celis alt day 8.

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

imager (Xenogen).

Figures 15A and 158 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 afler fillLuc T cell injection). The systemically infused T celis were
shown to migrate 1o the site of the orthotopic tumors. The T cells which had not been modified o
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 subjected to the different treatments over the
course of the experiment. Administration of HERZ-specific CAR-T cells was found {0 increase

survival.

in a separate experiment 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 10° firefly luciferase-expressing T celis which had been transduced with the C5, F1 or A3
CAR construct, Luciferase aclivity 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 18A 10 16C. The C5 CAR-T cells were found io

expand non-specifically in NSG mice (Figure 16A). No significant weight loss was observed in
NSG mice administered with the HER2-specific CAR-T cells (Figure 16C).

Example &: Analysis of of the anti-cancer activity of the combination of oncolyvtic virus,

HDAd virus and HERZ-specific CAR-T celis in vivo

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

Briefly, 0.5 x 10° FaDu cells were injected orthotopically into NSG male mice. Afier 6 days, one
group of mice was then injected intratumorally with a combination of Oncb/3Ad2ZE1A24 (described
in Exampie 2.1) and HDAd/L-72_TK_PD-L 1 described in Example 3.1 {his combination of OncAd
and HdAd is referred to herein as “"CAd#ig”). A total of 1 x 107 viral particles were administerad, at
a 1:10 ratio of Onc5/3Ad2E1A24 HDAGIL-12_TK_PD-L1.

Three days later, mice were injected via the 1ail vein with 1 x 10° T celis engineered to express
firefly luciferase, which had been transduced with the HER2Z-specific CAR construct corresponding
io clone F1. A control group of mice which had not been administered with CAdfrio was injected
vig the tail vein with 1 x 10® firefly luciferase-expressing T cells which had not been transduced
with a HERZ-CAR construct, and a further control group of mice was not administered with CAdtrio
nor injected with T cells. Luciferase activity, body weight and survival of the mice was monitored

over time.
Prior to their use in the experiment the F1.CART cells were characterised flow cylometry, and the
resulis are shown in Figures 17A 10 17C. The cells were found to comprise 72.5% CD4+ celis and

CD8+ celis. 87% of the celis were determined to express HERZ2 CAR at the cell surface. 39% of
the cells were CCDR7+CD45R0O+, and 5%.2% of the celis wers CCR7-CD45R0O+.
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The results of the experiments analysing the therapeutic efficacy of the combination of oncolytic
virus, HDAd virus and HERZ2-specific CAR-T celis to treal cancer in vivo are shown in Figures 18A
to 18D, The combination of Onc5/3Ad2E1AZ4, HDADIL-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 Oncb/3AdJ2E1A24 to HDAJIL-12_TK_PD-L1 were

investigated.

Briefly, 0.5 x 10° FaDu cells modified 1o express firefly luciferase were injected orthotopically into
NSG male mice. Afier 6 days, mice were injected intratumorally with:

{iy 1107 viral particles of CAdirio, at a ratio of Onc5/3AdJ2E1A24 HDAdIL-12_ TK_FD-L1
of 1:10;

(i) 1 x 107 viral particles of CAdtrio, at a ratio of Onc5/3Ad2E1A24 HDAJIL-12_TK_FPD-L1
of 1:20;

{iiiy 1 x 100 viral particles of CAdtrio, at a ratic of Oncs/3AJZETAZEHDADIL-12_TK_PD-11
of 1:10; or

(ivy 1 % 10° viral particles of CAd#rio, at a ratio of OneS/3AdZE1AZ4 HDADIL-12_TK_PD-L.1
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 cancer was
monitored over time by analysis of luciferase aclivity as described above, and the body weight of

the mice was also monitored.

The results of the experiments are shown in Figures 19A to 18C. Mice administered with a 1:10
ratic of Onch/BAAZE1AZ4:HDAIL-12_TK_PD-L7 generally had fewer luciferase-expressing FaDu
cells than those administered with a 1:20 ratio of OncS5/3AdZE1AZ4:HDADIL-12_TK_FPD-L 1, and
mice administered with 1 x 108 viral particles of CAd#rio generally had fewer luciferase-expressing

FaDu cells than those administerad with 1 x 107 viral particles of CAd#ric (Figure 19B).

Example 7 Anaivsis of the anti-cancer activity of the combination of oncolyvtic virus,

HDAd virus and ganciclovir iGCY in vive

The anti-cancer activity of a combination of oncolytic virus and HdAd (encoding thymidine kinase)
(1,e, CAd#rio) in conjunction with ganciclovir (GCV) was investigated in vivo in a FaDu cell~derived

xenograft model of squamous cell head and neck cancer.
Ectopic Fabu 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 CAdi#rio, at

a ratio of Onch/3AAZE1AZ4 HDAIL-12_TK_PD-L1 0of 1:10. One group of mice (n=5) was then
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injected intraperitoneally ondays 2, 3, 4, 5,7, 10, 14, 17 and 21 days after CAd{rio injection with
18 mg/kg of ganciciovir.

Blood samples were collected from the mice on days 2, 7, 14 and 21 and analysed by ELISA for
fL-12 expression. Tumor volumes were monitored throughout the experiment. At day 22 Onc.Ad
and HDAG vector copy numbers were determined in DNA extracted from the tumors by

guantitative 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 vector copy number at day 22 (Figure 20A), but significantly
decreased HDAd vector copy number (Figure 208). 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 20D},

Exampls 8: Generation of oncolytic virus-spacific T celis and HER-specific CAR-

expressing oncolytic virus-specific T cells

8.1 Generation and characlerisation of oncolytic virus-specific T cells

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

Anti-CD3 (clong OKT3) and anti-CD28 agonist antibodies were coated onto wells of tissue culture
plates by addition of 8.5 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 to the standard

Ficoll-Pague method.

ATCs;

13 10°% PBMCs (in 2 mi of celi culture medium) were stimulated by culture on the anti-CD3/CD28
agonist antibody-coated plates in CTL cell culture medium {(Containing 50% Advanced RPMI, 50%
Click’s medium, 10% FBS, 1% GlutaMax, 1% Pen/Sirep) supplemenied with 10 ng/mi lL-7 and &
ng/mi IL-15. The cells were maintained at 37°C in a 5% COz atmosphere. The nexd day, 1 mi of the
cell culture medium was replaced with fresh CTL medium containing 20 ng/mi IL-7 and 10 ng/mi
fL-15,

ATCs were maintained in culture, and subsequently harvested 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) wers 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 ul of a 200-fold dilution of Adenovirus-specific Hexon Pepmix (JPT Cat# PM-HAJDV3) or Penion
FPepMix (JPT Cat# PM-HAJVS) was added to the wells. The celis were maintained at 37°C in a 5%
CO: atmosphere. After 48 hours cells were fed with CTL medium, with added IL-7 and IL-15t0 a
final concentration of 10 ng/mi HL-7 and 100 ng/mi 1L-15.

8.2 Generation of CAR-expressing, oncolyiic virus-specific T celis

On day 3, AdVSTs were resuspended at a concentration of 0.125 x 10° cells/mi in CTL cell culture

medium containing 10 ng/mi IL-7 and 100 ng/mi IL-15.

Retronectin coated plates were prepared by incubation of RetroNectin (Clontech) diluted 1100 in
PBS for 2-4 hr at 37°C, or at 4°C gvernight. 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 mil of AIVST suspension (i.e. 0.25 x 10° cells) was added o weils of the plate.

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

After 48 hrs (i.e. on day 8) the cell culture medium was aspirated and replaced with CTL cell

culiure medium containing 10 ng/mi IL-7 and 100 ng/mi iL-15.

On day 9 cells were harvested and used in experiments or cryopreserved, or subjecied to a

second stimulation to expand CAR-expressing AdVETs (see Example 8.3).

8.3 Expansion of AdVSTs and CAR-AJVYSTs
AdV3Ts and CAR-expressing AdVSTs were expanded by further stimulations as desired, as

follows.
Pepmix-puised auiologous ATCs were used as APCs, and K582¢s cells (see e.g. Ngo et al., J
fmmunocther. (2014) 37(4)3:183-203) were used as costimulatory celis. The final ratio of

AGVSTs or CAR-AJVSTsATCs:K862¢s celis in the stimulation cultures was 1:1:3-5.

ADVETs or CAR-AJVSTs were resuspended to a concentration of 0.2 x 108 cells/ml in CTL
medium.

1 % 10% ATCs were incubated with 10 pl of 200-fold dilution of Adenovirus-specific Hexon Pepmix
(JPT Catd PM-HAJV3) or Penton PepMix (JPT Cat# PM-HAJVS) at 37°C for 30 min. The ATCs
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wers subsequently irradiated at 30Gy and harvested. 3-5 x 10° K582c¢s celis were irradiated at
100Gy.

The ATCs and K5682cs cells were then mixed in a total volume of 5 mi CTL medium, and 20 ng/mi
-7 and 200 ng/mi 1L-15 was added, 1 mi of this mixture was added to wells of a 24 well plate,
and 1 mi of AJVST suspension or CAR-AJVET suspension was added to the weils.

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

added as necessary, and after 6-7 days cells the expanded AJVSTs or CAR-AAVSTs were

harvested for use in experiments.

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

HDAd, oncoivtic virus-specific T cells and CAR-expressing oncolyiic virus-specific T cells

il ¥ivo
The anti-cancer activity of different combinations of oncolytic virus, HDAd, oncolytic virus-specific

T cells 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. Alter & days groups of mice were injected intratumorally with:

(i} 1 x 107 viral particles of CAd#io, at a ratio of OncS/3AdZE1A24 HDAdIL-12_TK_PD-L1
of 1:10; or

(i 1 x 107 viral particles of Onchb/3AdJ2E1AZ4.

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

(@) 1 x 10° AJVSTs, or

(b 1 x 10® ADVETs transduced with anti-HER2 CAR clone F1 (prepared as described in
Example 8}.

Prior to their use in the experiment the AdVSTs and F1.CAR-AJVYSTs were characterised by flow
cvtometry, and the results of the analysis are shown in Figures 22A and 228, and Figures 23A 1o
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 + HERZ-specific CAR-
expressing AdVSTs (i.e. treatment group ()(b)).
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Claims:

1. A method of trealing a cancer, comprising administering {0 a subject:
{iy an oncolytic virus;
{ity a virus comprising nucleic acid encoding an immunomodulatory factor; and
{it) at least one cell comprising a chimeric antigen receptor (CAR) specific for a cancer cell

antigen.

2. A combination of (i} an oncolytic virus, (i} a virus comprising nucleic acid encoding an
immunomodulatory factor, 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.

3. Use of () an oncelyitic virus, (i) a virus comprising nucleic acid encoding an immunomodulatory
factor, and (i) at least one cell 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,

4. A method of treating a cancer, comprising administering to a subject:
(i} an oncolytic virus; and
(iiy at least one cell comprising a chimeric antigen receptor (CAR) specific for a cancer cell

antigen.

5. 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.

6. 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 manufacture of a medicament for use in a method
of trealing a cancer.

7. The method according to claim 1 or claim 4, the combination according t¢ claim 2 or claim 5, or
the use according o claim 3 or claim 8, wherein the cell comprising a CAR is specific for the
oncolytic virus.
8. 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 oncolvtic virus.

9. A combination of (i) an oncobytic virus, and (i) at least one immune cell spedcific for the oncolytic

virus, for use in g method of tregting a cancer.
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10. Use of (i) an oncolytic virus, and (i) at ieast one immune cell specific for the oncolyiic virus, in
the manufacture of a medicament for use in a method of treating a cancer.

11. The method, combination or use according 1o any one of claims 1 to 10, wherein the oncolytic

virus is an oncolytic adenovirus (OncAd).

12. The method, combination or use according to any one of claims 1 to 11, wherein the oncolytic
virus is derived from adenovirus 5 (Ad5).

13. The method, combination or use according to any one of claims 1 10 12, wherein the oncolytic
virus encodes an E1A protein which displays reduced binding to Rb protein as compared to E1A

protein encoded by AdS.

14, The method, combination or use according to any one of claims 1 10 13, wherein the oncolytic
virus encodes an E1A profein lacking the amino acid sequence LTCHEACF (SEQ 1D NO:52).

15. The method, combination or use according to any one of claims 1 to 14, wherein the oncolytic
virus encodes an E1A protein comprising, or consisting of, the amino acid sequence SEQ D
NO:34.

18. The method, combination or use according to any one of claims 1 10 15, wherein the oncolytic

virus comprises nucleic acid having one or more hinding sites for one or more transcription faciors.

17. The method, combination or use according to any one of claims 1 10 16, wherein the oncolytic

virus comprises nucleic acid having one or more hinding sites for STATT.

18. The method, combination or use according 1o any one of claims 1 t0 7, or 11 {0 17, wherein the

at least one cell comprising a CAR specific for a cancer cell antigenis a T cell.

19. The method, combination or use according 1o any one of claims 1 t0 7, or 11 {0 18, wherein the

CAR comprises an antigen binding domain capabile of specific binding o HER2.

2. The method, combination or use according 1o any one of claims 110 7, or 11 10 19, wherein the
CAR comprises an antigen-binding domain comprising:
a VL domain comprising:
LC-CRD1: SEQ ID NOCIG;
LC-CRD2: SEQ 1D NG,
LC-CRD3: SEQ ID NG12;

and a VH domain comprising:
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HC-CRD1: SEQ 1D NO:1S;
HC-CRD2: SEQH D NO:4;
HC-CRDS: SEQ D NG5,
or
a Vi domain comprising:
LC-CRD1: SEQ 1D NG 8§,
LC-CRD2: SEQ D NO:%;
LC-CRD3: SEQ 1D NO:20;
and a VH domain comprising:
HC-CRD1: SEQ D NG:21;
HC-CRD2: SEQ 1D NG:22;
HC-CRD3: SEQ 1D NO:23;
or
a VL domain comprising:
LC-CRD1: SEQ 1D NO:26;
LC-CRDZ: SEQ 1D NO:27;
LC-CRD3: SEQ 1D NO:28;
and a VH domain comprising:
HC-CRD1: SEQ 1D NO:29;
HC-CRD2Z: SEQ 1D NO:30;
HC-CRD3: SEQ 1D NO:31,
or
a VL domain comprising:
LC-CRD1: 8EQ 1D NO5T;
LC-CRDZ: 8EQ 1D NO:58;
LC-CRD3: 8EQ 1D NO:59;
and a VH domain comprising:
HC-CRD1: SEQ ID NO80;
HC-CRD2: SEQ ID NO81,
HC-CRD3: SEQ ID NO82.

21. The method, combination or use according 1o any one of claims 110 7, or 11 1o 20, 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:16 and a VH comprising, or consisting of, an amino acid sequence
having at least 75% sequence identity to SEQ 1D NOC:17,;

or
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a VL. comprising, or consisting of, an amino acid sequence having at least 75% sequence
identity to SEQ 1D NOG:24 and a VH comprising, or consisting of, an aming acid sequence
having at least 75% sequence identity to SEQ 1D 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, an aming acid sequence
having at least 75% sequence identity to SEQ 1D NO:33;

or

a VL comprising, or consisting of, an amino acid sequence having at least 758% sequence
identity to SEQ 1D NO:83 and a VH comprising, or consisting of, an amino acid sequence
having at least 75% sequence identity to SEQ 1D NO:64.

22. The method, combination or use according 10 any one of claims 1 to 3, or 11 to 21, wherein the
virus comprising nucleic acid encoding an immunomaodulatory facior is a helper-dependent
adenovirus (HDAJ).

23. The method, combination or use according 1o any one of claims 1 to 3, or 11 {0 22, wherein the
immunomodulatory factor is selected from: an agonist of an effector immune response or

antagonist of an immunocrequlatory response.

24. The method, combination or use according 10 any one of claims 1 t0 3, or 11 {0 23, wherein the
virus comprising nucleic acid encoding an immunomodulatory factor comprises nucleic acid

encoding iL-12 and/or antagonist anti-PD-11 aniibody.

25. The method, combination or use according 10 any one of claims 1 t0 3, or 11 {0 24, wherein the
virus comprising nucleic acid encoding an immunomodulatory factor comprises nucleic acid
encoding an enzyme capable of catalysing conversion of a non-toxic facior to a cytotoxic form.

26. The method, combination or use according 1o claims 25, wherein the enzyme s selecied from:
thymidine kinase, cytosine deaminase, nitroreduciase, cytochrome P450, carboxypeptidase G2,

purine nucleoside phosphorylase, horseradish peroxidase and carboxylesierase.

27. The method, combination or use according 1o any one of claims 1 to 28, wherein the method of
treating a cancer comprises:
{(a) isolating at least one cell from g subject;
(b} modifying the al least one cell to express or comprise a CAR specific for a cancer cell
antigen, or a nucleic acid encoding a CAR specific for g cancer cell antigen,
(¢} optionally expanding the modified al least one cell, and;

(d) administering the modified at least one cell to a subject.
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28. The method, combination or use according to any one of claims 1 to 27, wherein the method of
treating a cancer comprises:
{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) administering at least one immune cell specific for the oncolytic virus {0 a subject.

29. The method, combination or use according 1o any one of claims 1 to 28, wherein the canceris
selected from head and neck cancer, nasopharyngeal carcinoma (NPC), cervical carcinoma (CC},
cropharyngeal carcinoma (OPC), gastric carcinoma (GO}, hepatocellular carcinoma (HCC) and

lung cancer.

30. An oncollic adenovirus (OncAd) encoding an E1A prolein comprising, or consisting of, the
amino acid sequence SEQ 1D NG:34,

31. An oncolytic adenovirus (OncAd) comprising nucleic acid having one or more binding sites for
STATT.

32. An oncolytic adenovirus {OncAd) comprising a nucleic acid seguence having at least 60%

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

33. An oncolytic adenovirus {OncAd) comprising a nucleic acid seguence having at least 60%

sequence identity to SEQ 1D NO:55 or an equivalent sequence as a result of codon degeneracy.

34. A helper-dependent adenovirus (HDAd) comprising nucleic acid encoding HL-12 and/or
antagonist anti-PD-L1 antibody.

35. The HDAd according to claim 34, wherein the HDAdJ additionally comprises nucleic acid

encoding an enzyme capable of catalysing conversion of a non-toxic facior to a cytotoxic form.
36, The HDAd according to claim 34 or claim 35, wherein the enzyme is selected from: thymidine
kinase, cytosine deaminase, nitroreductase, cytochrome P450, carboxypeptidase G2, puring
nuclecside phosphorylase, horseradish peroxidase and carboxylesierase.
37. A chimeric antigen recepior (CAR) comprising an antigen binding domain comprising:

a VL domain comprising:

LC-CRD1: BEQ D NGIG;
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LC-CRD2: SEG ID NO:11;
LC-CRD3: SEQ D NO:2;
and a VH domain comprising:
HC-CRD1: SEQ D NOS;
HC-CRD2: SEQH D NO:4;
HC-CRDS: SEQ D NG5,
or
a VL domain comprising:
LC-CRD1: SEQ 1D NO:18;
LC-CRDZ: SEQ ID NO:19;
LC-CRD3: SEQ 1D NO:20;
and a VH domain comprising:
HC-CRD1: SEQ D NG:21;
HC-CRD2: SEQ 1D NG:22;
HC-CRD3: SEQ 1D NO:23;
or
a VL domain comprising:
LC-CRD1: SEQ 1D NO:26;
LC-CRDZ: SEQ 1D NO:27;
LC-CRD3: SEQ 1D NO:28;
and a VH domain comprising:
HC-CRD1: SEQ 1D NO:29;
HC-CRDZ: SEQ 1D NO:30;
HC-CRD3: SEQ 1D NO:31,
or
a VL domain comprising:
LC-CRD1: SEQ 1D NOSET,
LC-CRDZ: SEQ 1D NOSES;
LC-CRD3: SEQ 1D NOSY;
and a VH domain comprising:
HC-CRD1: SEQ ID NO80;
HC-CRD2: SEQ ID NO81,
HC-CRD3: SEQ ID NO82.

38. The CAR according to claim 37, 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:16 and a VH comprising, or consisting of, an amino acid sequence
having at least 75% sequence identity to SEQ 1D NOC:17,;
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or
a VL comprising, or consisting of, an amino acid sequence having at least 75% sequence
identity to SEQ 1D NOG:24 and a VH comprising, or consisting of, an aming acid sequence
having at least 75% sequence identity to SEQ 1D NO:25;

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

or

a VL comprising, or consisting of, an amino acid sequence having at least 758% sequence
identity to SEQ 1D NO:83 and a VH comprising, or consisting of, an amino acid sequence
having at least 75% sequence identity to SEQ 1D NO:64.

38. A nucleic acid, or g plurality of nucleic acids, optionally isolated or man-made, encoding the
oncolytic adenovirus (OncAd) according 1o any one of claims 30 1o 33, the helper-dependent
adenovirus (HDAJ) according to any one of claims 34 {o 36, or the chimeric antigen receptor

{CAR) according to claim 37 or claim 38,

40. A cell comprising the oncolytic adenovirus (OncAd) according {o any one of claims 30 o 33,
the helper-dependent adenovirus (HDAdJ) according to any one of claims 34 1o 36, the chimeric
antigen receptor (CAR) according to claim 37 or claim 38, or the nucleic acid or plurality of nucleic

acids according o claim 38,

41. A pharmaceutical compaosition comprising the oncolytic adenovirus (OncAd) according to any
one of claims 30 to 33, the helper-dependent adenovirus (HDAJ) according to any one of claims
34 to 38, the chimeric antigen receptor (CAR) according to claim 37 or claim 38, the nucleic acid or
plurality of nucleic acids according to claim 39, or the cell according to claim 403, and a

pharmaceutically acceptable carrier, diluent, excipient or adjuvant.

42. A method of treating cancer comprising administering to a subject the oncolytic adenovirus
{OncAd) according 1o any one of claims 30 1o 33, the helper-dependent adenovirus (HDA)
according to any one of claims 34 1o 38, the chimeric antigen receptor (CAR) according to claim 37
or claim 38, the nucleic acid or plurality of nucleic acids according to claim 39, the cell according to

claim 40, or the pharmaceutical composition according to claim 41.

43. The oncolytic adenovirus (OncAd) according to any one of claims 30 t0 33, the helper-
dependent adenovirus (HDAJ) according o any one of claims 34 10 38, the chimeric antigen

receptor (CAR) according to claim 37 or claim 38, the nucleic acid or plurality of nucleic acids
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according to claim 39, the cell according to claim 40, or the pharmaceutical composition according
to claim 41, for use in a method of treating a cancer.

44, Use of the oncolytic adenovirus (OncAd} according 1o any one of claims 30 {o 33, the helper-
dependent adenovirus (HDAd) according to any one of claims 34 to 38, the chimeric antigen
receptor (CAR) according to claim 37 or claim 38, the nucleic acid or plurality of nucleic acids
according to claim 3%, the cell according to claim 40, or the pharmaceutical compaosition according
to claim 41, in the manufacture of a medicament for treating a cancer.

45, The method according to claim 42, the OncAd, HDAd, CAR, nucleic acid or plurality of nucleic
acids, cell, or pharmaceutical composition for use according to claim 43, or the use according to
claim 44, wherein the cancer is selected from head and neck cancer, nasopharyngeal carcinoma
(NPPC), cervical carcinoma (CC), oropharyngeal carcinoma (OPC), gastric carcinoma (GG,

hepatocellular carcinoma (HCC) and lung cancer.

48, A kit of paris comprising a predetermined guantity of the oncolytic adenovirus (OncAd)
according to any one of claims 30 to 33, the helper-dependent adenovirus (HDAd) according to
any one of claims 34 to 36, the chimeric antigen receptor (CAR) according 1o claim 37 or claim 38,
the nucleic acid or plurality of nucleic acids according to claim 39, the cell according to claim 40, or
the pharmaceutical composition according o claim 41.
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