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TUMOR VASCULAR MARKER-TARGETED VACCINES

GOVERNMENT INTEREST STATEMENT

[001] This invention was made in whole or in part with government support by grants from The
National Institutes of Health (Grant No. CA098951, P50-CA083638, K12-HD43459, and D43-

TWO00671). The United States government may have certain rights in the invention.

CROSS REFERENCE TO RELATED APPLICATIONS

[002] This application claims priority to United States provisional patent applications
61/101,083 and 61/181,659, filed September 29, 2008 and May 27, 2009, respectively, both of

which are incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

[003] The invention relates to compositions and methods for treating cancer. Specifically, the
invention relates to a vaccine comprising a tumor vasculature marker (TVM) and methods of

use thereof.

BACKGROUND OF THE INVENTION

[004] A major hurdle to advances in treating cancer is the relative lack of agents that can
selectively target the cancer, while sparing normal tissue. For example, radiation therapy and
surgery, which generally are localized treatments, can cause substantial damage to normal tissue
in the treatment field, resulting in scarring and, in severe cases, loss of function of the normal
tissue. Chemotherapy, in comparison, which generally is administered systemically, can cause
substantial damage to organs such as bone marrow, mucosae, skin and the small intestine,
which undergo rapid cell turnover and continuous cell division. As a result, undesirable side
effects such as nausea, loss of hair and drop in blood cell count occur as a result of systemically
treating a cancer patient with chemotherapeutic agents. Such undesirable side effects often
limit the amount of a treatment that can be administered. Thus, cancer remains a leading cause

of patient morbidity and death.

[005] Tumor malignancies accounts for 85% cancer mortality that was responsible for 23% of
all deaths in US. Current approaches for the treatment of tumor malignancies with established

agents and with the new targeted agents used alone and in combination are limited, in part, by
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inability to deliver cytotoxic agents selectively to the tumor tissue in sufficient concentrations

critical for tumor cell kill that translate into meaningful and durable responses.

[006] Cancers metastasize through tumor vasculature, which is diverse in both its cellular and
molecular compositions, exhibiting variation in the type of cells that line the vessels and their
complement of cell-surface receptors. Blood vessels are one type of tumor vasculature, and
archetypal blood vessels are entirely lined with endothelial cells. Tumor blood vessels also can
be mosaic or lined by both endothelial and tumor cells, while other vessels are formed entirely
from tumor cells. Lymphatic vessels, which also occur within several tumor types, are a second
type of tumor vasculature. The lymphatic vasculature is an important route for the spreading of
cancer, and animal experiments have shown a positive correlation between metastasis and the
number of lymphatic vessels in and around a tumor. The development of vascular-specific

tools for cancer diagnosis and/or therapy has been hindered by the paucity of targets.

[007] Accordingly, there exists a need for improved compositions and methods for treating

cancer.

SUMMARY OF THE INVENTION

[008] In one embodiment, the invention provides a vaccine comprising a polypeptide
comprising a tumor vasculature marker (TVM) or immunogenic fragment thereof, wherein said
vaccine is capable of abrogating the growth of a tumor whose vasculature expresses said

TVM.

[009] In another embodiment, the invention provides a vaccine comprising a nucleic acid
construct comprising a nucleic acid sequence encoding a tumor vasculature marker (TVM) or
immunogenic fragment thereof, wherein said vaccine is capable of abrogating the growth of a

tumor whose vasculature expresses said TVM.

[0010] In another embodiment, the invention provides a method of immunizing a subject
against a tumor, comprising administering to said subject a vaccine comprising a polypeptide
comprising a tumor vasculature marker (TVM) or immunogenic fragment thereof, wherein said
vaccine elicits an immune response to said TVM, thereby abrogating the growth of a tumor

whose vasculature expresses said TVM.

[0011] In another embodiment, the invention provides a method of inhibiting the growth of a
tumor in a subject, comprising administering to said subject a vaccine comprising a polypeptide

2
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comprising a tumor vasculature marker (TVM) or immunogenic fragment thereof, wherein said
vaccine elicits an immune response to said TVM, thereby inhibiting the growth of a tumor

whose vasculature expresses said TVM.

[0012] In another embodiment, the invention provides a method of inhibiting tumor recurrence
in a subject, comprising administering to said subject a vaccine comprising a polypeptide
comprising a tumor vasculature marker (TVM) or immunogenic fragment thereof, wherein said
vaccine elicits an immune response to said TVM, thereby inhibiting the recurrence of a tumor

whose vasculature expresses said TVM.

[0013] In another embodiment, the invention provides a method of treating, suppressing the
growth of, or decreasing the incidence of a tumor in a subject, comprising administering to said
subject a vaccine comprising a polypeptide comprising a tumor vasculature marker (TVM) or
immunogenic fragment thereof, wherein said vaccine elicits an immune response to said TVM,
thereby treating, suppressing the growth of, or decreasing the incidence of a tumor whose

vasculature expresses said TVM.

[0014] In another embodiment, the invention provides a method of overcoming tolerance to a
tumor vasculature marker (I'VM) in a subject, comprising administering to said subject a
vaccine comprising a polypeptide comprising a tumor vasculature marker (TVM) or
immunogenic fragment thereof, wherein said vaccine elicits an immune response to said TVM,

thereby overcoming tolerance to said TVM.

[0015] In another embodiment, the invention provides a nucleic acid encoding for TEMI-

pDOM for the prevention and treatment of a tumor.

[0016] In another embodiment, the invention provides a method of inhibiting the growth of a
tumor in a subject, wherein the vasculature supplying said tumor comprises a tumor vasculature
marker (TVM), comprising the steps of: identifying expression of said TVM by said tumor by
contacting said subject with a labeled compound that binds said TVM or a nucleic acid
molecule encoding said TVM; detecting said label; contacting said subject with an antibody to
said TVM, wherein said antibody is labeled with a radionuclide to deliver cytotoxic radiation to
tumor vasculature expressing said TVM; and contacting said subject with said TVM or with a

nucleic acid construct encoding said TVM to induce an immune response against said TVM.

[0017] In another embodiment, the invention provides a method of inhibiting tumor recurrence

in a subject, wherein the vasculature supplying said tumor comprises a tumor vasculature
3
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marker (TVM), comprising the steps of: identifying expression of said TVM by said tumor by
contacting said subject with a labeled compound that binds said TVM or a nucleic acid
molecule encoding said TVM; detecting said label; contacting said subject with an antibody to
said TVM, wherein said antibody is labeled with a radionuclide to deliver cytotoxic radiation to
tumor vasculature expressing said TVM; and contacting said subject with said TVM or with a

nucleic acid construct encoding said TVM to induce an immune response against said TVM.

[0018] In another embodiment, the invention provides a method of treating, inhibiting the
growth of, suppressing the growth of, or decreasing the incidence of a tumor in a subject,
wherein the vasculature supplying said tumor comprises a tumor vasculature marker (TVM),
comprising the steps of: identifying expression of said TVM by said tumor by contacting said
subject with a labeled compound that binds said TVM or a nucleic acid molecule encoding said
TVM; detecting said label; contacting said subject with an antibody to said TVM, wherein said
antibody is labeled with a radionuclide to deliver cytotoxic radiation to tumor vasculature
expressing said TVM; and contacting said subject with said TVM or with a nucleic acid

construct encoding said TVM to induce an immune response against said TVM.

[0019] In one embodiment, the nucleic acid sequence encoding said TVM is the sequences set
forth in SEQ ID NO: 1-37. In one embodiment, the TVM is TEM-1. In one embodiment, the
TVM is TEM-5, TEM-7, or TEM-8. In one embodiment, the detecting step is performed using
positron emission tomography (PET) scanning. In one embodiment, the detecting step also
utilizes computed tomography (CT) or magnetic resonance imaging (MRI) scanning. In one

embodiment, the labeled compound is a labeled antibody.

[0020] In another embodiment, the invention provides a method of targeting a tumor
vasculature in a subject having a tumor, the method comprising the step of contacting said
subject with a labeled compound that binds a) a tumor vasculature marker (TVM) or b) a
nucleic acid molecule encoding said TVM. In one embodiment, the method further comprises
the step of detecting said labeled compound. In one embodiment, the labeled compound is an

antibody.

[0021] In another embodiment, the invention provides a method of inhibiting the growth of a
tumor in a subject, comprising administering to said subject a vaccine comprising one or more
nucleic acid constructs comprising a nucleic acid sequence encoding a tumor vasculature

marker (TVM) or immunogenic fragment thereof, wherein said vaccine elicits an immune
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response to said TVM, thereby inhibiting the growth of a tumor whose vasculature expresses

said TVM

[0022] In another embodiment, the invention provides a method of inhibiting tumor recurrence
in a subject, comprising administering to said subject a vaccine comprising one or more nucleic
acid constructs comprising a nucleic acid sequence encoding a tumor vasculature marker
(TVM) or immunogenic fragment thereof, wherein said vaccine elicits an immune response to
said TVM, thereby inhibiting the recurrence of a tumor whose vasculature expresses said

TVM.

[0023] In another embodiment, the invention provides a method of treating, suppressing the
growth of, or decreasing the incidence of a tumor in a subject, comprising administering to said
subject a vaccine comprising one or more nucleic acid constructs comprising a nucleic acid
sequence encoding a tumor vasculature marker (VM) or immunogenic fragment thereof,
wherein said vaccine elicits an immune response to said TVM, thereby treating, suppressing the

growth of, or decreasing the incidence of a tumor whose vasculature expresses said TVM.

[0024] In another embodiment, the invention provides a method of overcoming tolerance to a
tumor vasculature marker (I'VM) in a subject, comprising administering to said subject a
vaccine comprising one or more nucleic acid constructs comprising a nucleic acid sequence
encoding a tumor vasculature marker (VM) or immunogenic fragment thereof, wherein said

vaccine elicits an immune response to said TVM, thereby overcoming tolerance to said TVM.

[0025] Other features and advantages of the present invention will become apparent from the
following detailed description examples and figures. It should be understood, however, that the
detailed description and the specific examples while indicating preferred embodiments of the
invention are given by way of illustration only, since various changes and modifications within
the spirit and scope of the invention will become apparent to those skilled in the art from this

detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The patent or application file contains at least one drawing executed in color. Copies of
this patent or patent application publication with color drawing(s) will be provided by the

Office upon request.

[0027] Figure 1. Top, TEM1 expression in tumor vasculature in human ovarian cancer using
MORADb-004; Bottom, Published expression of TEM1 (green) in relation to CD31 (red) in
GBM vasculature (from Brady et al. J Neuropathol Exp Neurol 2004, 63:1274, incorporated

herein by reference).

[0028] Figure 2. Establishment of human TEM1+ immortalized endothelial lines. MS1 and
H5V murine endothelial lines were transfected with human TEM1. A. Real time PCR analysis.

B. Surface expression of hTEM1 is shown by flow cytometry in MS1 cells (arrow).

[0029] Figure 3. Expression of TEMI1+ vascular grafts in the mouse. MS1 cells transduced
with flLuc and human TEM1 were admixed with ID8 cells and implanted in flanks of Swiss
nude mice. Chemiluminescent imaging was carried out following injection i.p. with 100 mc/ of
30 mg/ml D-luciferin (Xenogen, Alameda, CA). Table (top) indicates the experimental
conditions and cartoon (bottom left) depicts the experimental design. Each mouse was
inoculated with (1) ID8 tumor cells mixed with MST1 cells transduced with human flLuc only;
(2) ID8 tumor cells mixed with MS1 cells transduced with human fLLuc and human TEM1; and

(3) non-transduced IDS cells.

[0030] Figure 4. Top, Human TEMI1 expression in tumor vasculature in the mouse model from
Figure 3 (Tumor 2). Immunohistochemistry was performed using MORAb-004. hTEM1
resembles expression of TEMI1 in human ovarian cancer and GBM vasculature (Figure 1).
Bottom, PET imaging of one mouse shown in Figure 3. Two weeks after tumor inoculation,
mice were injected with 4 1abeled MORAb-004. Mice were imaged after 16 hours using PET
scan technology. Arrowhead indicates free iodine radioisotope trapped in the thyroid. Arrow
shows circulating MORAb-004 in the blood pool (heart). The star indicates the site of the tumor
where MORADb-004 accumulated specifically (Tumor 2). This was the tumor expressing
hTEM1 shown on the top. Note no staining of tumors that are enriched with control MS1 cells

which do not express hTEM1 (Tumor 1) or of plain ID8 tumors (Tumor 3).

[0031] Figure 5. Teml vaccination protects mice from TC-1 tumors. Top, Experimental

design; Bottom, Growth curves of TC-1 tumors grown in mice vaccinated with irrelevant DNA
6
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(control); DNA vaccine comprising the full cDNA sequence of mouse Tem1 (TEM1) or DNA
vaccine comprising the full cDNA sequence of mouse Tem1 fused with DOM (TEM1-DOM).

[0032] Figure 6. TEM expression is elevated in TC1 and ID8 tumors as indicated by

comparing the expression pattern to normal tissue.

[0033] Figure 7. Screening of various tumor associated antigen-immunoenhancing fusion
DNA vaccine led to identification of the best immunoenhancing sequence, the minimized

domain of tetanus toxin fragment C (DOM).
[0034] Figure 8. TEM1-pDOM codon optimized DNA plasmid map.

[0035] Figure 9. For prophylactic treatment a DNA vaccine is administered early on on days 0,
with boosters on days 7 and 14. For therapeutic purposes a DNA vaccine is administed on days

5, with boosters on days 12 and 19.

[0036] Figure 10. Prophylactic vaccination with a TEM1-pDOM DNA vaccine prevents tumor
growth.

[0037] Figure 11. Therapeutic vaccination with a TEM1-pDOM DNA vaccine results in 50%

tumor rejection and tumor delay.

[0038] Figure 12, TEMI1-pDOM immunization results in a higher number of CD8 T cells

secreting ['N-gamma.
[0039] Figure 13. TEM1-pDOM immunization results in higher T cell infiltration in the tumor

[0040] Figure 14. Cells and serum from immunized TEMI1-pDOM mice were used for

adoptive transfer of irratidiated mice with containing TC-1 cells.

[0041] Figure 15. CD4+ and CD8+ T cell isolation from splenocytes.

[0042] Figure 16. Both CD4+ and CD8+ T cells are involved in tumor rejection.
[0043] Figure 17. TEM1-pDOM immunization results in E7 HPV cross priming.

[0044] Figure 18. Therapeutic administration of TEM-Dom DNA vaccine results in a

significant Lewis lung carcinoma tumor growth impairment.
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DETAILED DESCRIPTION OF THE INVENTION

[0045] The invention relates to compositions and methods for treating cancer. Specifically, the
invention relates to a vaccine comprising a tumor vasculature marker (TVM) and methods of

use thereof.

[0046] In one embodiment, provided herein is a vaccine comprising a polypeptide comprising a
tumor vasculature marker (I'VM) or immunogenic fragment thereof, wherein said vaccine can

abrogate the growth of a tumor whose vasculature expresses said TVM.

[0047] In another embodiment, provided herein is a vaccine comprising a nucleic acid construct
comprising a nucleic acid sequence encoding a tumor vasculature marker (TVM) or
immunogenic fragment thereof, wherein said vaccine can abrogate growth of a tumor whose

vasculature expresses said TVM.

[0048] In one embodiment, the TVM is encoded by a nucleic acid sequence as set forth in SEQ
ID NO: 1-37. In another embodiment, the nucleic acid construct comprises a nucleic acid
sequence as set forth in SEQ ID NO: 1-37. In one embodiment, the tumor is an ovarian tumor.
In one embodiment, the TVM is encoded by a nucleic acid sequence as set forth in SEQ ID NO:
1-35. In another embodiment, the nucleic acid construct comprises a nucleic acid sequence as
set forth in SEQ ID NO: 1-35. In one embodiment, the tumor is a renal tumor. In one
embodiment, the TVM is encoded by a nucleic acid sequence as set forth in SEQ ID NO: 36. In
another embodiment, the nucleic acid construct comprises a nucleic acid sequence as set forth
in SEQ ID NO: 36. In one embodiment, the tumor is a breast tumor. In one embodiment, the
TVM is encoded by a nucleic acid sequence as set forth in SEQ ID NO: 37. In another
embodiment, the nucleic acid construct comprises a nucleic acid sequence as set forth in SEQ

ID NO: 37. In an exemplary embodiment, the tumor is a solid tumor.

[0049] In one embodiment, the TVM of the present invention is ADAMI12. In another
embodiment, the TVM is Adlican. In another embodiment, the TVM is BLAME/SLAMES. In
another embodiment, the TVM is COL11A1. In another embodiment, the TVM is c14orf100. In
another embodiment, the TVM is Cl4orf28. In another embodiment, the TVM is C2orf6. In
another embodiment, the TVM is c6orf55. In another embodiment, the TVM is C6orf69. In
another embodiment, the TVM is CDCPI-CUB. In another embodiment, the TVM is
DKFZp762e1312. In another embodiment, the TVM is DR6. In another embodiment, the TVM
is DSG2. In another embodiment, the TVM is EGFL6. In another embodiment, the TVM is

8
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EPSTIL. In another embodiment, the TVM is ESMI1. In another embodiment, the TVM is
FLJ46072. In another embodiment, the TVM is FZD10. In another embodiment, the TVM is
GPR105. In another embodiment, the TVM is IVNS1ABP. In another embodiment, the TVM is
KCNES3. In another embodiment, the TVM is KCNE4. In another embodiment, the TVM is
KCNKS. In another embodiment, the TVM is KIAA1892. In another embodiment, the TVM is
KIBRA. In another embodiment, the TVM is LOC51136. In another embodiment, the TVM is
MS4A6A. In another embodiment, the TVM is OLFML2B. In another embodiment, the TVM
is PCDHB2. In another embodiment, the TVM is SCGB2A1. In another embodiment, the TVM
is SDC1. In another embodiment, the TVM is SEC23B. In another embodiment, the TVM is
SLC11A1-NRAMP. In another embodiment, the TVM is SPP1. In another embodiment, the
TVM is ST14. In another embodiment, the TVM is TNFAIP6. In another embodiment, the
TVM is WEFDC2.

[0050] In another embodiment, the TVM is tumor endothelial marker (TEM)-1, which in
one embodiment, is endosialin. In one embodiment, the TVM is TEM-5, TEM-7, or TEM-8. In
another embodiment, the TVM is TEM-9 or TEM-17.

[0051]  As used herein, the term "tumor endothelial marker (TEM) "refers to a molecule
preferentially expressed on tumor endothelial cells. TEM expression is absent or significantly

lower on normal (non-tumor) vasculature.

[0052] In one embodiment, the target molecule is TEM 1. In one embodiment, TEM1, or
endosialin, is a 165 kDa glycoprotein. In one embodiment, TEM 1 is a C-type lectin-like, type [
membrane protein with a signal leader peptide, five globular extracellular domains, followed by
a mucin-like region, a transmembrane segment and a short cytoplasmic tail. In one embodiment,
the N-terminal shows homology to thrombomdulin, a receptor involved in regulating blood
coagulation and to complement receptor ClgRp. In one embodiment, murine and human TEM 1
share 77.5% amino acid identity with 100% identity in the transmembrane region. In one
embodiment, TEM 1 has a signal sequence at amino acids 1-17, its transmembrane domain is at
amino acids 686-708, and its extracellular domain is at residues 1-685. In one embodiment,
TEM 1 expression varies with cell density (or cell cycle). In one embodiment, TEM 1 is
maximally expressed in confluent (Go) cells, the most relevant phase of the cell cycle in vivo.

In one embodiment, the nucleic acid sequence of TEM 1 is

tcgegatgetgetgegeetgttgetggectgggeggecgeagggeecacactgggecaggaccectgggetgctgageeccgtgecge
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ctgeggeeccageagetgetacgetetcttcccacggegecgeaccttectggaggecetggegggecetgecgegagetggggggegac
ctggcecactectcggacceecgaggaggeccagegtgtggacagectggtgggtecgggcccagecagecggetgctgtggatcggg

ctgcageggeaggeccggeaatgecagetgeagegeecactgegeggcttcacgtggaccacaggggaccaggacacggcetttcacce
aactgggcccagecagectetggaggecccetgeccggeecagegetgtgtggeectggaggcaagtggegageacegetggetggag
ggctegtgcacgetggetgtegacggetacetgtgecagtttggeticgagggegectgeecggegetgeaagatgaggeggeccaggc
cggcccagecegtgtataccacgeccttecacctggtetccacagagtttgagtggctgcecttecggetetgtggecgetgtgcagtgecag
gctggcaggggagcectetetgetetgegtgaageagectgagggaggtoteggctggtcacgggetgggcceetgtgectggggactg
gctgeagecctgacaacgggggctgegaacacgaatgtgtggaggaggtegatggteacgtgtectgecgetgeactgagggcttecgg
ctggecagcagacgggcegceagttgegaggaccectgtgccecaggetecgtgcgageageagtgtgageceggtgggccacaaggetac
agctgccactgtegecetgggtttceggecageggaggatgatcegeaccgetgtgtggacacagatgagteccagattgecggtgtgatec
cagcagatgtgtgtcaactacgttggtogcttcgagtgttattgtagecgagggacatgagetggaggcetgatggeatcagetgcagecctge
agggeccatgggtgeccaggcettcccaggaccteggagatgagttectggatgacggggaggatgaggaagatgaagacgaggcctg
gaaggccttcaacggtggctggacggagatgeetgggatectgtggatggagectacgeagecgectgactttgecctggectatagace
gagcttcccagaggacagagagecacagataccetaccecggageccaccetggecacceecgeteagtgeccecagggteecctaccac
tcctecagtgeteteecgteaceeggectgtggtegtetetgecacgeateecacactgecttctgeccaccagectectgtgateectgecaca
cacccagctttgtcecgtgaccaccagatcccegtgatcgeagecaactatecagatetgecttetgectaccaacccggtattetetetgtet
ctcattcagcacagectectgeecaccagececectatgatctcaaccaaatatceggagetettecctgeccaccagtecccecatgtttecag
acacccgggtegetggeacccagaccaccacteatttgectggaatcecacctaaccatgecectetggteaccaceeteggtgcccaget
acccectcaageeccagatgececttgtectcagaacccaggecacceagettcecattatcecaactgeecageectetetgaccaccace
tccaggtecectgtgtetectgeccatcaaatetetgtgectgetgccacccageecgeagecctecceacectectgecctetcagagece
cactaaccagacctcacccatcagecectacacatceccattccaaagecceccaaatcccaagggaagatggecccagteccaagttggc
cetgtggetgeccteaccageteccacageagecccaacageectgggggaggctggtettgecgageacagecagagggatgacegg
tggctgctggtegcactectggteccaacgtgtgtetttttggtggtectgettgcactgggceategtgtactgeaceegetgtggeecccatg
cacccaacaagcgcatcactgactgetatcgetgggteatceatgetgggageaagageccaacagaacceatgececccaggggceag
cctcacaggggtgeagacctgeagaaccagegtgtgatggggtecagacceecctcatggagtatgggecgetggacacatggecggg
gctgecaccagggacceatgggggctgeccagetggacagatggcttectgetecccaggeccagecagggtectetetcaaccactaga
cttggcetetcaggaactetgettectggeecagegetegtgaccaaggatacaccaaagececttaagacctcagggggcgggtectgggg
tcttctccaataaatggggtotcaaccttaaaaaaaaaaaaaaaaaaaaaaaaaaa (SEQ ID NO: 38). In one
embodiment, the amino acid sequence of TEM 1 is
MLLRLLLAWAAAGPTLGQDPWAAFPRAACGPSSCY ALFPRRRTFLEAWRACRELGG
DLATPRTPEEAQRVDSLVGAGPASRLLWIGLQRQARQCQLOQRPLRGFTWTTGDQDTA
FINWAQPASGGPCPAQRCVALEASGEHRWLEGSCTLAVDGYLCQFGFEGACPALQD

10
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EAGQAGPAVYTTPFHLVSTEFEWLPFGSVAAVQCQAGRGASLLCVKQPEGGVGWSR
AGPLCLGTGCSPDNGGCEHECVEEVDGHVSCRCTEGFRLAADGRSCEDPCAQAPCEQ
QCEPGGPQGYSCHCRLGFRPAEDDPHRCVDTDECQIAGVCQQMCVNYVGGFECYCS
EGHELEADGISCSPAGAMGAQASQDLGDELLDDGEDEEDEDEAWKAFNGGW TEMPG
ILWMEPTQPPDFALAYRPSFPEDREPQIPYPEPTWPPPLSAPRVPYHSSVLSVTRPVVVS
ATHPTLPSAHQPPVIPATHPALSRDHQIPVIAANYPDLPSAYQPGILS VSHSAQPPAHQP
PMISTKYPELFPAHQSPMFPDTRVAGTQTTTHLPGIPPNHAPLVTTLGAQLPPQAPDAL
VLRTQATQLPIIPTAQPSLTTTSRSPVSPAHQISVPAATQPAALPTLLPSQSPTNQTSPISP
THPHSKAPQIPREDGPSPKLALWLPSPAPTAAPTALGEAGLAEHSQRDDRWLLVALLV
PTCVFLVVLLALGIVYCTRCGPHAPNKRITDCYRWVIHAGSKSPTEPMPPRGSLTGVQT
CRTSV (SEQ ID NO: 39).

[0053]  Any biologically active fragment of a TVM, or in one embodiment, TEM, can be
used in the present methods and compositions. As used herein, the term "biologically active
fragment" refers to any portion of the TVM, or in one embodiment, TEM protein, and its
corresponding encoding DNA sequence, that retains one or more of the biological activities of
the full-length protein. Such fragments can include only a part of the full-length sequence and
yet possess the same function, possibly to a greater or lesser extent. Such fragments can be
evaluated for biological activities using the methods provided herein, in one embodiment, to

assess immunogenicity.

[0054]  Any analog or derivative of the TVM, or in one embodiment, TEM protein can be
used in the methods herein. As used herein, the term "analog or derivative” refers to substituted
proteins. Such mutations and substitutions can be designed and expressed by well-known
laboratory methods and include conservative mutations and substitutions known to the skilled
artisan. For example, deletion mutants of a TVM, or in one embodiment, TEM can be designed
and expressed by well known laboratory methods. Such analogs and derivatives can be
evaluated for maintaining their properties routinely using the assays provided herein as an

indicator of biological activity.

[0055]  The TVM, or in one embodiment, TEM protein or polypeptide can be recovered and
purified from recombinant cell cultures by well-known methods including ammonium sulfate or

ethanol precipitation, acid extraction, anion or cation exchange chromatography,
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phosphocellulose  chromatography, hydrophobic interaction chromatography, affinity
chromatography, hydroxylapatite chromatography and lectin chromatography.

[0056]  Typically, high performance liquid chromatography (HPLC) is employed for
purification. Polypeptides useful in the methods provided herein include: products purified from
natural sources, including bodily fluids, tissues and cells, whether directly isolated or cultured;
products of chemical synthetic procedures; and products produced by recombinant techniques
from a prokaryotic or eukaryotic host, including, but not limited to bacterial, yeast, higher plant,
insect and mammalian cells. Depending upon the host employed in a recombinant production
procedure, the polypeptides useful in the present methods may be glycosylated or may be non-
glycosylated. In addition, TVM, or in one embodiment, TEM polypeptides may also include an
initial modified methionine residue, in some cases as a result of host-mediated processes. Thus,
it is well known in the art that the N-terminal methionine encoded by the translation initiation
codon generally is removed with high efficiency from any protein after translation in all
eukaryotic cells. While the N- terminal methionine on most proteins also is efficiently removed
in most prokaryotes, for some proteins this prokaryotic removal process is inefficient,
depending on the nature of the amino acid to which the N- terminal methionine is covalently

linked.

[0057] It also will be recognized by one of ordinary skill in the art that some amino acid
sequences of the TVM, or in one embodiment, TEM polypeptide can be varied without
significant effect of the structure or function of the protein. Typically, conservative substitutions
include the replacement of, one for another, among the aliphatic amino acids Ala, Val, Leu and
Ile ; interchange of the hydroxyl residues Ser and Thr, exchange of the acidic residues Asp and
Glu, substitution between the amide residues Asn and Gln, exchange of the basic residues Lys

and Arg and replacements among the aromatic residues Phe, Tyr.

[0058] To improve or alter the characteristics of TVM, or in one embodiment, TEM
polypeptides, protein engineering may be employed. Recombinant DNA technology known to
those skilled in the art can be used to create novel mutant proteins or muteins including single
or multiple amino acid substitutions, deletions, additions or fusion proteins. Such modified
polypeptides can show, e. g., enhanced activity or increased stability. In addition, they may be
purified in higher yields and show better solubility than the corresponding natural polypeptide,

at least under certain purification and storage conditions.
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[0059] The DNA sequences useful in the present methods and compositions include any
sequence that encodes a biologically active full length TVM, or in one embodiment, TEM,
fragment, analog, or derivative thereof. The sequence may comprise a genomic sequence or a
non-genomic sequence. Typically, the sequences will be a cDNA sequence. Exemplary
sequences are found in U. S. Patent No. 7358351 or U.S. Publication No. 20030017157, which

are incorporated herein by reference.

[0060] Exogenous expression of the TVM, or in one embodiment, TEM protein can be
transient, stable, or some combination thereof. Exogenous expression can be enhanced or
maximized by co-expression with one or more additional proteins that increase its

immunogenic activity.

[0061] In another embodiment, the TVM is FAD104; in another embodiment, the TVM is
WARP; in another embodiment, the TVM is BCAP29; in another embodiment, the TVM is
CDH1; in another embodiment, the TVM is FLJ10826; in another embodiment, the TVM is
OPN3; in another embodiment, the TVM is HIATL2; in another embodiment, the TVM is
IL28RA; in another embodiment, the TVM is TMEM19; in another embodiment, the TVM is
C10o0rf69; in another embodiment, the TVM is FRAP1; in another embodiment, the TVM is
CKLESFE6; in another embodiment, the TVM is MPHOSPHY; in another embodiment, the
TVM is CLST11240; in another embodiment, the TVM is MS4A6A; in another embodiment,
the TVM is SGPP2; in another embodiment, the TVM is SLC11A1; in another embodiment,
the TVM is SLCO3Al; in another embodiment, the TVM is LOC51136; in another
embodiment, the TVM is DKFZp56411922; in another embodiment, the TVM is KCNE3; in
another embodiment, the TVM is CALM3; in another embodiment, the TVM is KCNE4; in
another embodiment, the TVM is M(GC34647; in another embodiment, the TVM is MUCI; in
another embodiment, the TVM is SDCI1; in another embodiment, the TVM is SLC30A6; in
another embodiment, the TVM is ST14; in another embodiment, the TVM is CDCP1; in
another embodiment, the TVM is TLCDI1; in another embodiment, the TVM is SPTB; in
another embodiment, the TVM is FNDC3; in another embodiment, the TVM is SPRY1; in
another embodiment, the TVM is MME; in another embodiment, the TVM is INSR; in another
embodiment, the TVM is LPPR4; in another embodiment, the TVM is C140rf100; in another
embodiment, the TVM is SLCI9AS; in another embodiment, the TVM is SCGB2A1; in another
embodiment, the TVM is FLT1; in another embodiment, the TVM is MOBKI1B; in another

embodiment, the TVM is TMEM?2; in another embodiment, the TVM is TMEMS; in another
13



10

15

20

25

30

WO 2010/037124 PCT/US2009/058852

embodiment, the TVM is SLC5A4; in another embodiment, the TVM is MEST; in another
embodiment, the TVM is CHODL; in another embodiment, the TVM is TRIO; in another
embodiment, the TVM is IL10RA; in another embodiment, the TVM is LGALS3BP; in another
embodiment, the TVM is STK4; in another embodiment, the TVM is ERBB3; in another
embodiment, the TVM is C14orf28; in another embodiment, the TVM is KIAA1024; in another
embodiment, the TVM is KIAA1906; in another embodiment, the TVM is F3; in another
embodiment, the TVM is PCDHB2; in another embodiment, the TVM is KIAA(0703; in
another embodiment, the TVM is Clorf10; in another embodiment, the TVM is POLYDOM; in
another embodiment, the TVM is TUBALS3; in another embodiment, the TVM is GPR105; in
another embodiment, the TVM is IL7R; in another embodiment, the TVM is ARHGAPIS; in
another embodiment, the TVM is GRMI1; in another embodiment, the TVM is PREX1; in
another embodiment, the TVM is MUC3A; in another embodiment, the TVM is EPSTII; in
another embodiment, the TVM is and UBE2J1.

[0062] In another embodiment, the TVM is DEFB1; in another embodiment, the TVM is
EPB411.3; in another embodiment, the TVM is F2RL1; in another embodiment, the TVM is
GPM6B; in another embodiment, the TVM is SPONI1; in another embodiment, the TVM is d
STC2.

[0063] In another embodiment, the TVM is AML-1; in another embodiment, the TVM is
LZTS1.

[0064] In one embodiment, the nucleic acid sequence encoding a TVM of the present
invention is SEQ ID NO: 1. In another embodiment, the nucleic acid sequence encoding a TVM
is SEQ ID NO: 2. In another embodiment, the nucleic acid sequence encoding a TVM is SEQ
ID NO: 3 In another embodiment, the nucleic acid sequence encoding a TVM is SEQ 1D NO: 4.
In another embodiment, the nucleic acid sequence encoding a TVM is SEQ ID NO: 5. In
another embodiment, the nucleic acid sequence encoding a TVM is SEQ ID NO: 6. In another
embodiment, the nucleic acid sequence encoding a TVM is SEQ ID NO: 7. In another
embodiment, the nucleic acid sequence encoding a TVM is SEQ ID NO: 8. In another
embodiment, the nucleic acid sequence encoding a TVM is SEQ ID NO: 9. In another
embodiment, the nucleic acid sequence encoding a TVM is SEQ ID NO: 10. In another
embodiment, the nucleic acid sequence encoding a TVM is SEQ ID NO: 11. In another
embodiment, the nucleic acid sequence encoding a TVM is SEQ ID NO: 12. In another

14



10

15

20

25

WO 2010/037124

embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the
embodiment, the

embodiment, the

nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic
nucleic

nucleic

acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid
acid

acid

sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence
sequence

sequence

encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding
encoding

encoding

a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is
a TVM is

SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID

PCT/US2009/058852
NO: 13. In another
NO: 14. In another
NO: 15. In another
NO: 16. In another
NO: 17. In another
NO: 18. In another
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NO: 20. In another
NO: 21. In another
NO: 22. In another
NO: 23. In another
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NO: 26. In another
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NO: 31. In another
NO: 32. In another
NO: 33. In another
NO: 34. In another
NO: 35. In another
NO: 36. In another

embodiment, the nucleic acid sequence encoding a TVM is SEQ ID NO: 37.

[0065] In one embodiment, the nucleic acid sequence encoding a TVM is any sequence

described in Table 1.
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Table 1. Embodiments of TVM sequences

SEQ | Sequence

ID

NO

1 cactaacgctcttectagtceccgggecaactcggacagtttgeteatttattgeaacggtcaaggetggettgtgecagaacggegegegegegacgeac

geacacacacggggggaaacttttttaaaaatgaaaggctagaagagetcageggegeegegggccgtgegegagggctceggagetgactegecgag
geaggaaateccteeggtegegacgeceggeceegetcggegeccgegtgggatggtgeagegetcgecgeegggecegagagetgetgeactgaag
gecggegacgatggeagegegeeegetgecegtgtececcgecegegeccteetgetegeeetggeeggtgctetgetegegecetgegaggeecgag
gegtgagcttatggaaccaaggaagagetgatgaagtigtcagtocctetgticggagtggegacctctggatccecagtgaagagettcgactccaagaate
atccagaagtgctgaataticgactacaacgggaaagcaaagaactgatcataaatctggaaagaaatgaaggtetcattgecageagtttcacggaaaccee
actatctgcaagacggtactgatgtcteectegetegaaattacacggtaattctgggteactgttactaccatggacatgtacggggatattetgattcageagt
cagtctcageacgtgtictggtctcaggggacttattgtgtitgaaaatgaaagetatgtettagaaccaatgaaaagtgeaaccaacagatacaaactettece
agcgaagaagctgaaaagegtecggggateatgtggatcacatcacaacacaccaaacctegetgeaaagaatgtetttccaccacecteteagacatgg
geaagaaggcataaaagagagaccctcaaggeaactaagtatgtggagetggteatcgtggcagacaaccgagagtttcagaggcaaggaaaagatetg
gaaaaagttaagcagegattaatagagattgctaatcacgtigacaagtittacagaccactgaacattcggategtgttggtaggegtggaagtgtggaatga
catggacaaatgctetgtaagtcaggaccecattcaccagectecatgaatttctggactggaggaagatgaagettetacctegeaaatcccatgacaatgeg
cagctigtcagtgggetttatticcaagggaccaccatcggeatggeeccaatcatgageatgtgeacggeagaccagtetgggggaattgteatggaccat
tcagacaatccecttggtgeageegtgacectggeacatgagetgggccacaatttcgggatgaatcatgacacactggacagggectgtagetgtcaaat
ggcggttgagaaaggaggctgcatcatgaacgeticcaccgggtacceatttcceatggtgticageagttecagecaggaaggacttggagaccageetgg
agaaaggaatggggetetgcctgtttaacctgecggaagtcagggagtetttcgggggccagaagtgtgggaacagatttgtggaagaaggagageagte
tgactgtggggageecagaggaatgtatgaategetgetgeaatgeecaccacetgtacectgaageeggacgetgtgtgcgeacatgggctgtgetgtgaag
actgccagcetgaagectgeaggaacagegtgeagggactecageaacteetgtgacctcecagagtictgecacaggggecagecctcactgeccageca
acgtgtacctgeacgatgggcactcatgtcaggatgtggacggctactgetacaatggeatctgecagactcacgageageagtgtgteacactetgggga
ccaggtgctaaacctgeecctgggatctgetttgagagagteaattctgeaggtgatecttatggeaactgtggeaaagtetcgaagagticetttgecaaatg
cgagatgagagatgctaaatgtggaaaaatccagtgtcaaggaggtgccageecggecagteattggtaccaatgeegtttccatagaaacaaacatcceee
tgcagcaaggaggceceggattetgtgecgggggacceacgtgtacttgggegatgacatgecggacecagggetigtgctigeaggeacaaagtgtecag
atggaaaaatctgcctgaatcgtcaatgtcaaaatattagtgtetttggggticacgagtgtgcaatgeagtgecacggeagaggggtgtgcaacaacagga
agaactgccactgegaggceccactgggeacctecctictgtgacaagtitggetitggaggaageacagacageggececatccggeaageagataacca
aggtttaaccataggaattctggtgaccatectgtgteticttgetgeeggatttgtggtitatctcaaaaggaagacctigatacgactgetgtitacaaataaga
agaccaccattgaaaaactaaggtgtgtgcgecctticceggeeacceegtggcticcaaccctgtecaggeteaceteggecaccettggaaaaggectgatg
aggaagcegecagattectacccaccgaaggacaatcccaggagattgetgeagtgteagaatgttgacatcageagacceccteaacggectgaatgtee
ctcagecccagtcaactcagegagtgceticeteccetecaccgggeeccacgtgeacctagegteectgeeagaccectgecageecaagectgeacttag
geaggeccaggggacctgtaagecaaacceeccteagaagectetgectgeagatectetggecagaacaactecggeteacteatgecettggecaggace
ccaggacaatgggagactggectecgectggeaccccteagaccetgetecacaatatecacaccaagtgeccagatecacccacaccgectatattaagt
gagaagccgacaccltttticaacagtgaagacagaagtttgeactatetticagetccagtiggagttttttgtaccaactittaggattttttttaatgtitaaaaca
tcattactataagaactttgagetactgeegteagtgetgtectgtgctatggtgctetgtetacttgeacaggtacttgtaaattattaatttatgcagaatgttgatt
acagtgcagtgcgetgtagtaggeatttttaccatcactgagttticcatggeaggaaggettgtigtgctittagtattttagtgaacttgaaatatectgetigatg
geattctggacaggatgtgtttgctttctgatcaaggecttattggaaageagtceeccaactacecceagetgtgettatggtaccagatgeagetcaagaga
tcccaagtagaatctcagttgattttetggattceceatctcaggecagagecaagggecttcaggtecaggetgtgtitggcetttcagggageccctgtgeee
cttgacaactggcaggeaggctcecagggacacetgggagaaatetggetictggccaggaagetttggtgagaacctgggtigeagacaggaatettaag
gtgtagecacaccaggatagagactggaacactagacaagecagaacttgaccetgagetgaccagecgtgageatgtitggaaggggtctgtagtetca
ctcaaggeggtgcttgatagaaatgcecaageacttctttttctegetgtectttctagageactgecaccagtaggttatttagettgggaaaggtggtgtttetgt
aagaaacctactgcccaggeactgeaaaccgecacctecctatactgettggagetgageaaatcaccacaaactgtaatacaatgatectgtattcagaca
gatgaggactticcatgggaccacaactattttcagatgtgaaccattaaccagatctagtcaatcaagtetgtttactgcaaggticaacttattaacaattagge
agactctttatgettgcaaaaactacaaccaatggaatgtgatgticatggetatagticatgtctgctateattattcgtagatattggacaaagaaccttetctat
ggggcatcctctttttccaacttggetgeaggaatctitaaaagatgettttaacagagtetgaacctatticttaaacacttgeaacctacctgttgageatcaca
gaatgtgataaggaaatcaacttgcttatcaacttcctaaatattatgagatgtggcttgggeageatececcttgaactetteactcttcaaatgectgactaggg
agccatgtttcacaaggtctitaaagtgactaatggeatgagaaatacaaaaatactcagataaggtaaaatgeeatgatgectetgtettctggactggttttca
cattagaagacaattgacaacagttacataattcactctgagtgttttatgagaaagecttetittggggtcaacagtittcetatgctttgaaacagaaaaatatgt
accaagaatcttggtttgectticcagaaaacaaaactgcatttcactitcccggtgttccecactgtatctaggeaacatagtattcatgactatggataaactaaa
cacgtgacacaaacacacacaaaagggaacccagetctaatacattccaactegtatageatgeatctgtttattctatagttattaagtictitaaaatgtaaag
ccatgetggaaaataatactgetgagatacatacagaattactgtaactgattacacttggtaattgtactaaagecaaacatatatatactattaaaaaggtttac
agaaltttatggtgcattacgtgggcattgtctitttagatgeccaaatecttagatetggeatgttageecticetccaattataagaggatatgaaccaaaaaaa
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adaaaaaaaaaa

2 atgcccaagegegegeactggggggecctetecgtggtectgatectgetitggggecatcegegagtggegetggectgeecgeateettgtgectgeta
cgtceecagegaggtecactgeacgticegatecetggettcegtgeccgetggeattgetagacacgtggaaagaatcaatttgggetttaatageatacag
gecctgtcagaaaccteatttgeaggactgaccaagitggagetacttatgattcacggeaatgagatcccaageatceccgatggagetttaagagacctea
getctettcaggttttcaagticagetacaacaagetgagagtgatcacaggacagaceetccagggtetetetaacttaatgaggetgceacattgaccacaac
aagatcgagtttatccaccctcaagetttcaacggettaacgtctetgaggctacteeatttggaaggaaatetectccaccagetgeaceccageaccttetee
acgttcacatttttggattatttcagactctccaccataaggeacctctacttagcagagaacatggttagaactettcetgecageatgettcggaacatgeege
tictggagaatctttacttgcagggaaatccgtggacctgcgattgtgagatgagatggtttttggaatgpeatgcaaaatccagaggaatictgaagtgtaaaa
aggacaaagcttatgaaggcggtcagtigtgtgcaatgtgcticagtccaaagaagttgtacaaacatgagatacacaagetgaaggacatgactigtetgaa
gecttcaatagagteecctetgagacagaacaggageaggagtattgaggaggageaagaacaggaagaggatggtegeagecageteateetggaga
aattccaactgccecagtggageatctetttgaatatgaccgacgageacgggaacatggtgaacttggtetgtgacatcaagaaaccaatggatgtgtacaa
gattcacttgaaccaaacggatcctccagatattgacataaatgcaacagttgecttggactttgagtgtecaatgacccgagaaaactatgaaaagetatgga
aattgatagcatactacagtgaagticcegtgaagetacacagagagetcatgetcageaaagaccecagagtcagetaccagtacaggeaggatgetgat
gaggaagcetctttactacacaggtgtgagageccagaticttgeagaaccagaatgggteatgcagecatceatagatatccagetgaaccgacgtcagagt
acggccaagaaggtectactttectactacacccagtattctcaaacaatatccaccaaagatacaaggeaggcetcggegeagaagetgggtaatgattgag
cctagtggagctgtgcaaagagatcagactgtectggaaggggetceatgecagttgagetgcaacgtgaaagetictgagagtecatctatettetgggtgc
ttccagatggetecatectgaaagegeecatggatgacccagacageaagtictecattctcageagtggetggetgaggatcaagtceatggagecatetg
actcaggcttgtaccagtgcattgctcaagtgagggatgaaatggaccgeatggtatatagggtacttgtgcagtetecetecactcageeagecgagaaag
acacagtgacaattggcaagaacccaggggagtcggtgacattgecttgeaatgetttageaatacecgaageceaccttagetggatteticcaaacagaa
ggataattaatgatttggctaacacatcacatgtatacatgttgccaaatggaactetttccatcccaaaggtccaagtcagtgatagtggttactacagatgtgt
gectgtcaaccageaaggggeagaccattttacggtggeaatcacagtgaccaagaaagggtetggettgecatccaaaagaggeagacgeeceaggtec
aaaggctctitccagagtcagagaagacatcgtggaggatgaaggggectcgggcatgggagatgaagagaacactticaaggagactictgcatccaaa
ggaccaagaggtgticctcaaaacaaaggatgatgecatcaatggagacaagaaageeaagaaagggagaagaaagetgaaactctggaageattegg
aaaaagaaccagagaccaatgttgcagaaggtcgeagagtgtttgaatctagacgaaggataaacatggcaaacaaacagattaatcecggagegetggge
tgatattttagccaaagtcegtgggaaaaatetecctaagggeacagaagtacceecgttgattaaaaccacaagteetecatecttgagectagaagtcaca
ccacctttteetgetgtttctceccecteageateteetgtgeagacagtaaccagtectgaagaatectcageagatgtacetetacttggtgaagaagageac
gtittgggtaccatttcctcagecageatggggctagaacacaaccacaatggagttattettgtigaacctgaagtaacaageacacctetggaggaagttgt
tgatgacctttctgagaagactgaggagataacttccactgaaggagacctgaaggggacageagecectacacttatatetgagecttatgaaccatetect
actctgcacacattagacacagtctatgaaaageccacccatgaagagacggcaacagagggttggtctecageagatgttggategteaccagageeca
catccagtgagtatgagcctecattggatgetgtetecttggetgagtetgageccatgeaatactttgaccecagatttggagactaagtcacaaccagatgag
gataagatgaaagaagacacctttgcacaccttactccaacceceaccatctgggttaatgactccagtacatcacagttatttgaggattctactatagggga
accaggtgtcccaggecaatcacatctacaaggactgacagacaacatccaccttgtgaaaagtagtctaageactcaagacaccttactgattaaaaaggg
tatgaaagagatgtctcagacactacagggaggaaatatgctagagggagaccecacacactccagaagtictgagagtgaggeccaagagageaaate
catcactttgecetgactccacactgggtataatgageagtatgtctceagttaagaagectgeggaaaccacagttggtacectectagacaaagacaceaca
acagtaacaacaacaccaaggcaaaaagttgctcegteatceaccatgageacteacecttctcgaaggagacccaacgggagaaggagattacgecee
aacaaattccgeeaccggeacaageaaaccecacecacaacttttgeeccatcagagactttttetactcaaccaactcaageacctgacattaagatttcaa
gtcaagtggagagtictctggticetacagetigggtegataacacagttaatacceccaaacagtiggaaatggagaagaatgeagaacccacatccaagg
gaacaccacggagaaaacacgggaagaggccaaacaaacatcgatataccectictacagtgagetcaagagegtecggatccaageccageccttete
cagaaaataaacatagaaacattgttactcccagttcagaaactatacttttgectagaactgtttetctgaaaactgagggeccttatgattecttagattacatg
acaaccaccagaaaaatatattcatcttaccctaaagtccaagagacacttccagtecacatataaacceacatcagatggaaaagaaattaaggatgatgttg
ccacaaatgttgacaaacataaaagtgacattttagtcactggtgaatcaattactaatgecataccaacttetcgetecttggtetccactatgggagaatttaa
ggaagaatcetcteetgtaggetttccaggaactecaacctggaateectcaaggacggeccageetgggaggctacagacagacatacetgttaccactte
tggggaaaatcttacagacecteeccticttaaagagettgaggatgtggatttcacttecgagtttttgtectetttgacagtetecacaccatttcaccaggaag
aagetggttcttccacaactetctcaageataaaagtggagetggcticaagtcaggcagaaaccaccaccecttgatcaagateatettgaaaccactgtgge
tattctectttctgaaactagaccacagaatcacaccectactgetgeceggatgaaggageeageateetegtecceatceacaatteteatgtetttgggaca
aaccaccaccactaagecageacticceagtccaagaatatctcaageatctagagattccaaggaaaatgttticttgaattatgtggggaatccagaaaca
gaagcaaccceagtcaacaatgaaggaacacageatatgtcaggeccaaatgaattatcaacaccectcticegaccgggatgeatttaacttgtctacaaag
ctggaattggaaaagcaagtatttggtagtaggagtctaccacgtggeccagatagecaacgecaggatggaagagttcatgettctcatcaactaaccaga
gtecetgecaaacccatectaccaacageaacagtgaggetacetgaaatgtecacacaaagegettceagatactttgtaacttcecagteacctegteact
ggaccaacaaaccggaaataactacatatecttctggggcetttgecagagaacaaacagtttacaactccaagattatcaagtacaacaatteetetcecattg
cacatgtccaaacccageattectagtaagtttactgaccgaagaactgaccaattcaatggttactccaaagtgtttggaaataacaacateectgaggeaag
aaacccagttggaaagecteecagtccaagaattecteattattccaatggaagactecctttetttaccaacaagactctttettttccacagttgggagteace
cggagaccccagatacceacttcteetgecceagtaatgagagagagaaaagttattceaggticctacaacaggatacattcccatageaccttecatetgg
actttggeectceggeaccteegtigttgeacactecgeagaccacgggatcaccecteaactaacttacagaatatecctatggtetettccacceagagtteta
tcteetttataacatettetgtecagtectcaggaagettecaccagageagetcaaagtietttgeaggaggaccteetgeatccaaattetggtetettgggga
aaagccccaaatectcaccaagtecccacagactgtgteegteacegetgagacagacactgtgttcceetgtgaggeaacaggaaaaccaaagecttteg
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ttacttggacaaaggtticcacaggagcetcttatgactccgaataccaggatacaacggtitgaggtictcaagaacggtaccttagtgatacggaaggticaa
gtacaagatcgaggecagtatatgtgeaccgeecageaacctgeacggectggacaggatggtegtettectticggtcacegtgeageaacctcaaateeta
gecteecactaccaggacgteactgtctacctgggagacaceattgeaatggagtgtctggecaaagggaccceagecceccaaatttcetggatetteccet
gacaggagggtgtgecaaactgtgtccceegtggagagecgeatcacectgeacgaaaaccggaccetttceatcaaggaggegtecttctcagacaga
gecgtetataagtgegtegecageaatgeageeggggeggacagectggecateegectgeacgtggeggeactgecceecgttatccaccaggagaa
getggagaacatetegetgececcggggcteageatteacattcactgeactgecaaggetgegeecctgeccagegtgegetgggtegcteggegacggt
acccagatecgeccctegeagticetccacgggaacttgtitgttttcceccaacgggacgcetetacatcegeaacctcgegeeccaaggacagegggegetat
gagtgegtggeegecaaccetggtaggetecgegegeaggacggtgcagetgaacgtgeagegtgeageagecaacgegegeateacgggeaccteee
cgeggaggacggacgtcaggtacggaggaaccetcaagetggactgeagegectegggggacceetggeegegeateetetggaggetgeegtecaa
gaggatgatcgacgegctettcagttttgatageagaatcaaggtgtitgccaatgggacectggtggtgaaatcagtgacggacaaagatgeeggagatta
cctgtgegtagetegaaataaggttgetgatgactacgtggtgctcaaagtggatgtegteatgaaaccggecaagattgaacacaaggaggagaacgace
acaaagtcttctacgggggtgacctgaaagtegactgtetggccaccgggcticecaateccgagatetectggagectcecagacgggagtetggtgaac
tcctteatgeagteggatgacageggtggacgeaccaagegetatgtegteticaacaatgggacactctactttaacgaagtggg eatgagegaggaagg
agactacacctgctttgctgaaaatcaggtcgggaaggacgagatgagagtcagagtcaaggtggtgacagegeccgeeaccatccggaacaagactta
cttggecggttcaggteccctatggagacgtggteactgtagectgtgaggccaaaggagaacceatgeccaaggtgacttggttgtceccaaccaacaagg
tgatccecacctectetgagaagtatcagatataccaagatggeactetecttaticagaaagececagegtictgacageggeaactacacctgeetggteag
gaacagegegggagagpataggaagacggtgtggattcacgtcaacgtceagecacecaagatcaacggtaaccecaaccecatcaceaccgtecggg
agatagcagcecgggggcagtcggaaactgattgactgeaaagetgaaggeateccceaceecgagggtgttatgggcettticeccgagggtgtegttctgeca
getceatactatggaaaccggatcactgtecatggeaacggticeetggacatcaggagtttgaggaagagegacteegtecagetggtatgeatggeacg
caacgagggagggeagecgaggttgatcgtgcageteactgteetggageecatggagaaacccateticcacgaccegatcagegagaagatcacgg
ccatggegggccacaccatcagectecaactgetetgecgeggggacceegacacecagectggtgtgggtecttcccaatggeacegatetgeagagte
gacagceagetgeagegcetictaccacaaggetgacggeatgctacacattageggtetetecteggtggacgetggggectacegetgegtggeecgcaa
tgecgetggecacacggagaggetggtetecetgaaggtgggactgaagecagaageaaacaageagtatcataacetggtcageatcatcaatggtgag
accctgaagetecectgeaceectcceggggetgggcagggacgtttetectggacgeteeccaatggeatgeatetggagggeccecaaaccctgggac
gegtttetettctggacaatggeacectcacggticgtgaggecteggtgtitgacagggetacctatgtatgecaggatggagacggagtacggecctteggt
caccagcatcccegtgattgtgategeetatectecceggateaccagegageccaccceggteatetacacceggeecegggaacacegtgaaactgaac
tgcatggctatggggattcccaaagetgacatcacgtgggagttaceggataagtcgeatetgaaggeaggggticaggctegtetgtatggaaacagattte
ttcacccecagggatcactgaccatcecageatgecacacagagagatgecggetictacaagtgeatggeaaaaaacatteteggeagtgactccaaaaca
acttacatccacgtcttctgaaatgtggattccagaatgattgettaggaactgacaacaaageggggtitgtaagggaagecaggtiggggaataggagete
ttaaataatgtgtcacagtgcatggtggectetggtgggtttcaagttgaggttgatettgatctacaattgtigggaaaaggaageaatgeagacacgagaag
gagggctcagecttgetgagacactttettttgtgtitacatcatgecaggggctteattcagggtgtctgtectctgactgeaatttttettettttgcaaatgecac
tcgactgecticataagegtccataggatatctgaggaacattcatcaaaaataagecatagacatgaacaacaccteactaceccattgaagacgeateace
tagttaacctgctgcagtttttacatgatagactttgticcagattgacaagteatctttcagttatttcctetgteacttcaaaactccagettgeccaataaggattt
agaaccagagtgactgatatatatatatatattttaattcagagttacatacatacagctaccattttatatgaaaaaagaaaaacatttcttcctggaactcacttttt
atataatgttttatatatatattttttcctttcaaatcagacgatgagactagaaggagaaatactttctgtettattaaaattaataaattattggtetttacaagacttg
gatacattacagcagacatggaaatataattttaaaaaatttctctccaacctecttcaaattcagtcaceactgttatattacettctccaggaaccetecagtgg
ggaaggetgcgatattagatttccttgtatgcaaagtttttgtigaaagetgtgctcagaggaggtgagaggagaggaaggagaaaactgeatcataactttac
agaattgaatctagagtcttcccegaaaageccagaaacttctetgeagtatetggetigteeatetggtetaaggtggctecttcttccceagecatgagteag
tttgtgcccatgaataatacacgacctgttatttccatgactgctttactgtatttttaaggtcaatatactgtacatttgataataaaataatattctcccaaaaaaaa
aa

3 aggaagtggtgagitcggagtagagatggcegegettgeacegetgeeceegetecceegeacagttcaagageatacageateatetgaggacggetcag
gagcatgacaagcgagacceetgtggtggcttattactgtegtttatacgecaatgeagactggaatgaagategatagtaaaactectgaatgtegeaaattttta
tcaaagttaatggatcagttagaagetctaaagaageagttggetgataatgaagetattactcaagaaatagtgggctgtgeccatttggagaattatgetttg
aaaatgtttttgtatgcagacaatgaagategtgctggacgatticacaaaaacatgatcaagteettctatactgcaagtettttgatagatgtcataacagtattt
ggagaactcactgatgaaaatgtgaaacacaggaagtatgccagatggaaggcaacatacatccataattgtttaaagaatggggagactectcaageagg
ccetgltggaattgaagaagataatgatattgaagaaaatgaagatgetggageagectetetgeecactcagecaactcagecatcatcatettcaacttatg
acccaagcaacatgecatcaggeaactatactggaatacagattcctecgggtgeacacgetccagetaatacaccageagaagtgectcacageacagg
tgtagcaagtaatactatccaacctactccacagactatacetgecattgateccgeacttttcaatacaatttcccagggggatgttegtctaaccecagaaga
ctttgctagagetcagaagtactgeaaatatgetggeagtgctttgcagtatgaagatgtaageactgetgtecagaatctacaaaaggcetetcaagttactgac
gacaggcagagaatgaagcectttgtatgacagacecatgtatttttggeatgaggaactaacagtecattactctatcticagectatcaggatcacagttttaag
gaagacttggtittgttgaatatgacaatgaaatctgtgtgtatcagattttattgaageattcatcagcagectcaaccagttttcattgtecatttactagattcaa
tcgtctetgagtatatagggetgatgttageaagaccectaaaaatgtecattgaaccectgeticaaaaaatgaaaacacacctctataaaatgtgtactgggaat
aagctttgtatttacatacattaggggaattttttaaaatctgtaatgtttggacaaacagatgatattactttgetataaaattataaatgtaacttttaataaagatag
ccagaatattctaaattagaaattacgtttttgtttccctcaagacataaaacaaatataaacattctaaactgctggatgaatetgaaaagacattaagttcaaatt
ttaatttattctcatattaaatataactccattaaaagtttaaaatticatgggagaaaatataataaggtaaagaggtagaatcactttcagacttaagaataatgtt
gatttcccaagtgctttaccttatetgttaaagegtaagatgaattggtatttgcttcataggeagtitgactgcatgtattagagaatgaaaagaagatatttgtagt
aatgcctggaaacttggtgctttaaattaaggtactectetgetgetgtagaatggattccacacagtggatagetatgggtgattcagaatattatgtttagatte
ccatttgttaagtttataagtittgtggggaattatgaacttactgtgtactacetgeatttgtgctgtgtgaaaaataaatacaaggattegtitagetaattcaactta
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ctacaaagacaaatgtetgtttttatitgeetgetaggattgtettttttaaaagtcatttttatttataggaatatgggtetttctataggaagaaacaggtittttgtettt
tgttttttaagataaatttgacaaagttaactgaaatttatctggtceattttattcatgctactaagatgggaatctttaaacacaagggtcageaagetttggecca
tggattggccacctgttacgtaaataaagtttctttgaaacaagectacactcattcatttatgttttgtetgtggttgctitccacaactgeagagttgtatggettge
aagtctaaaaacatttactatttggcectctaagaaaaagttaagacacctagtctaatggecttttgggaaaaaacaaatcactaactcataatcatttatatcea
ttattttctgeataaatgtaatgctattgtacagggtitggtagaataaatattcagactgactaaactgtictaaatcetcacaaaaaagtccecaaacaacatge
ctcctaaaaaacattttcetatcttttacaagaggtatgaacatttgtagggttccacatttgeatctagaaatccaatgetetttagaatgttattacgaatagaaag
atggccaggatgacctttagtgttacatgatgttcagcaaattttaattcaaaccttgatatgectggacactgaaaagtaaacgeatcacctectattttatacact
accttctggttcccaattgggagageacatagagggaaggagacaatatagaaactacggagteccgetggtagtgggctgeatggtgtgacagageectte
tctgtaaaatggaaatgacaccactagceatctcaatagttacaagaattaaaagagatacagtacctgaagtecttagegeatggtageatttcataaatgttt
agtgtcaatactaatgctctaataatgtaaattgttaataatttatttecctaatatcaggaaatcecagttgtcetatgtggeceagtgettaaaaacgecttcttgeat
gaggggattgaactatacaatgtttgttaactttgtatttgtattttttcctataaaatcttaaaataaaattaggagatgteticcgaaaaaaaaaaaaaaaa

4 ccacgegtecgaccaatgteatccccaaaggaagggtgagetgaatggaaattaageceagteattttatttgatctattagetetgttatcagtgeatgatcac
ccagatcaccctceteageccacacagtgetgaaccatcticecteetgtictecatggcetattaatagtatagetaaatttagagtgeagagecagatataagt
attttggaattatctcecagtttgtggtagaagetgactggaatacaggttgagtatctettatccaaaatgetagggaccagaaaggtttcagattttttcagatttt
ggaatacttaacagttgageaccccaaatctgaaaggcttctgaacgteatgtcageactcaaaaaagtggattttggageacttcaaatttcggatttttggatt
tgggatgcteateetgtgtaggagaggctactegattceatttaatgactgtectagteataatcatccaaagataaaagecaggtagatgttgaaagetctttee
agggctgaaaaagtgttcttacgtictetgeatgtgactageatcactgtggaaattaatgetetgticticactagaatgtagtaagtggttaaactgagetatee
cccacctgatgactattggeatecatttgcaaggecaatggectggattaagggttaggattatttgtagetagaaggtaattttattictgtgaaactaattgget
catatttgaggttaggtgtegcecttgaccttaccagtacatttataccecactaccagttgactageccagataattgttaaatggtgcttettttctgettctcagtag
acttccatgecattacaaaggaaatttgaattacctagtgtttgtatattccatgataactatgtataacttetgttacacagcettatgtattgttaacatttaagtgtaa
accatgccacagctaacacttaaaaatgaaaactaattagttcttgcttagggaaaatgecaggtatgaagtatggeatatacttgacactgteetgtgtaacee
tttactttgetcaggctttcaagattgagtettttttcecccaaattaggttaacatgeatttgaccecaacctgtgggetttgagtaagetggaaatetgtgacggt
aggctttctagtgtcacgaggtegtggtpactgaaggaaaagetgggatcacaggticetictgatggagaggaaggtitatttctatgceccteeccaceacee
tccacctagagetecacccaageetgetecagteccaggggeaggecattctgeaaaageaggacctcacagaaacaagggctggetigaggtcacecect
tcagagttggttcctggecagatgggtaagaggcatttgtaattttaaaaatgtgaaacttgggtitggtgtitictictaagtgcctaaataageaagecaggetg
ttgatattttagccagagaaatcggeaagecaagattaaccegaatctgaagtitagaatcttgagtttgcatetgeatcatatcatgetgtittgatgaggaaaca
tttgccactgaggagtiggagggaggecaagacgacagtgttaagtcagatcatttaatggtttccectaageectggaaaaatatttgaaagaatggeagea
aaaaggttaagaaagcaagccagatttactgcacaatatgecagtacccagtactactttaaatcccaagagaacagtgtgatgtctaatatatacaggtetatg
aaaatactgtggaataagcccaggaaggttagatgtgtitgcaaataagtigeccaaagggtecccctctaagtaaaacaaatattcagaccacaggctttaat
gtaaactgtcaaaaagtgggatgtggaggatttittgttaagtgtcaatcgaagttaaaaageaagggtttttggecaggegtggtegcteacgectgtaateee
agcactttgggaggccgaggceggeaaatcacctaaggtcaggagttcgagaccagecetggecaacatggtgaaaccecgtctctactaaaaaaaaaaaa
aaa

5 ggegeggageggtocggeggeggpaggcggaggcgaggetgcgatggegeggageccgggacgegegtacgeectgctgcettctectgatetgettt
aacgttggaagtggacttcacttacaggtcttaageacaagaaatgaaaataagetgettcctaaacatecteatttagtgeggcaaaagegegectggatea
ccgeeecegtggcetettcgggagegagaggatetgtecaagaagaatcecaattgeceaagatacattetgatettgeagaagaaagaggactcaaaattactt
acaaatacactggaaaagggattacagagceaccttttggtatatttgtctitaacaaagatactggagaactgaatgttaccageattettgatcgagaagaaa
caccattttttctgetaacaggttacgetttggatgcaagaggaaacaatgtagagaaacecttagagetacgeattaaggttettgatatcaatgacaacgaac
cagtgttcacacaggatgtetitgtigggtcetatigaagagttgagtecageacatactettgtgatgaaaatcaatgcaacagatgeagatgageccaatace
ctgaattcgaaaatttcctatagaategtatetctggagectgcttatectceagtgttictacctaaataaagatacaggagagatttatacaaccagtgttacett
ggacagagaggaacacagcagcetacactitgacagtagaageaagagatggcaatggagaagttacagacaaacctgtaaaacaagetcaagttcagatt
cgtattttggatgtcaatgacaatatacctgtagtagaaaataaagtgcttgaagggatggttgaagaaaatcaagtcaacgtagaagttacgegcataaaagt
gticgatgcagatgaaataggtictgataattggetggcaaattttacatttgeatcaggaaatgaaggagettatttccacatagaaacagatgcetcaaactaa
cgaaggaattgtgacccttattaaggaagtagattatgaagaaatgaagaatcttgacticagtgttattgtcgctaataaageagettttcacaagtcgattagg
agtaaatacaagcctacacccattcccatcaaggtcaaagtgaaaaatgtgaaagaaggcattcattttaaaageagegtcatctcaatttatgttagcgagag
catggatagatcaagcaaaggccaaataattggaaattttcaagettttgatgaggacactggactaccageccatgeaagatatgtaaaattagaagataga
gataattggatctetgtggattctgtcacatctgaaattaaacttgeaaaacttcetgattttgaatctagatatgttcaaaatggeacatacactgtaaagattgtg
gecatatcagaagattatcctagaaaaaccatcactggeacagtecttatcaatgtigaagacatcaacgacaactgtcecacactgatagagectgtgeaga
caatctgtcacgatgeagagtatgtgaatgttactgeagaggacctggatggacaceccaaacagtggecctitcagttictcegteattgacaaaccaccetgg
catggcagaaaaatggaaaatagcacgccaagaaagtaccagtgtectgetgecaacaaagtgagaaaaagetiggeagaagtgaaattcagttectgattt
cagacaatcagggttttagttgtcctgaaaageaggtecttacactcacagtitgtgagtgtetgeatggeageggetgcagggaageacageatgactecta
tgtgggcctgggaceegeageaattgegetcatgattitggectttetgeteetgetattggtaccacttttactgetgatgtgecattgeggaaagggegecaa
aggctttacccecatacctggeaccatagagatgctgeatecttggaataatgaaggageaccacctgaagacaaggtggteccatcatttctgecagtggat
caaggggecagtctagtaggaagaaatggagtaggaggtatgeccaaggaagecacgatgaaaggaagtagetetgeticeattgtcaaagggcaacat
gagatgtccgagatggatggaagpteggaagaacacagaagectgcttctggtagagetacceagittacaggggecacaggegetatcatgaccactg
aaaccacgaagaccgeaagggecacagggecticcagagacatggeecggagetcaggeagetgetgtigeactgaacgaagaattettaagaaattattt
cactgataaageggcctcttacactgaggaagatgaaaatcacacagecaaagattgectictggttattctcaggaagaaactgaategetgaatgettcta
ttggtigttgeagtittatigaaggagagctagatgaccgcticttagatgatttgggacttaaaticaagacactagetgaagtitgectgggtcaaaaaatagat
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ataaataaggaaattgagcagagacaaaaacctgecacagaaacaagtatgaacacagcettcacatteactetgtgageaaactatggttaattcagagaata
cctactcetetggeagtageticecagticcaaaatetttgcaagaagecaatgeagagaaagtaactcaggaaatagtcactgaaagatetgtgtetictagg
caggcgcaaaaggtagetacaccteticctgacecaatggetictagaaatgtgatageaacagaaacttectatgtcacagggtecactatgecaccaace
actgtgatectgggtectagecagecacagagecttattgtgacagagagggtgtatgcteecagetictaccttggtagatcagecttatgctaatgaaggtac
agttgtggtcactgaaagagtaatacagecteatgggggtegategaatcetetggaaggeacteageatcticaagatgtaccttacgteatggtgagggaa
agagagagcttccttgcceccageteaggtgtgeagectactetggecatgectaatatageagtaggacagaatgtgacagtgacagaaagagttctagea
cctgettecactetgeaatecagttaccagattcecactgaaaattctatgacggetaggaacaceacggtgtetggagetggagteectggeectetgeeag
attttggtttagaggaatctggteattctaattctaccataaccacatcttccaccagagttaccaageatageactgtacageattettactcctaaacageagte
agccacaaactgacccagagtttaattagcagtgactaatt

6 ccgeagaggagecteggecaggetagecagggegeeeccageecctecceaggeegegagegeecetgeegeggtgeetggecteceetececagact
geagggacageacccggtaactgegagtggageggaggaccegageggctgaggagagaggagecggcggcttagetgctacggggteeggeegg
cgeeetecegaggggggctcaggaggaggaaggaggaccegtgegagaatgectetgeectggagecttgegetecegetgetgetetectgggtggca
getggtttcgggaacgeggecagtgeaaggeatcacgggttgttageatcggeacgtcagectggggtetgteactatggaactaaactggectgetgetac
gectggagaagaaacageaagggagtetgtgaagetacatgegaacetggatgtaagtttggtgagtecgteggaccaaacaaatgeagatgcetttceag
gatacaccgggaaaacctgcagtcaagatgtgaatgagtetggaatgaaaccecggecatgecaacacagatgtgteaatacacacggaagetacaagtg
cttttgectcagtggecacatgeteatgecagatgctacgtgtgteaactetaggacatgtgecatgataaactgtcagtacagetgtgaagacacagaagaa
gggcecacagtgectgtgteeatecteaggactcegectggecccaaatggaagagactgtctagatattgatgaatgtgectetggtaaagteatetgteceta
caatcgaagatgtetgaacacatttggaagcetactactgeaaatgtcacattggtttcgaactgeaatatatcagtggacgatatgactgtatagatataaatgaa
tgtactatggatagcecatacgtgeagecaccatgecaattgettcaatacccaagggtecticaagtgtaaatgeaageagggatataaaggcaatggactte
ggtattetgetatcectgaaaattetgtgaaggaagtectcagageacetggtaccatcaaagacagaatcaagaagttgcttgetcacaaaaacageatgaa
aaagaaggcaaaaattaaaaatgttaccccagaacccaccaggacteetaccectaaggtgaacttgeageccttcaactatgaagagatagtttccagagg
cgggaactctcatggaggtaaaaaagggaatgaagagaaaatgaaagagggectigaggatgagaaaagagaagagaaagecctgaagaatgacatag
aggagcgaageetgegaggagatgtgtitttcectaaggtgaatgaageaggtgaattcggectgattetggtccaaaggaaagegetaacttccaaactgg
aacataaagatttaaatatctcggtigactgecagceticaatcatgggatctgteactggaaacaggatagagaagatgattttgactggaatcetgetgatcgag
ataatgctattggcttctatatggeagttceggecttggeaggtcacaagaaagacattggeegattgaaacttetcctacctgacctgecaaccccaaageaac
tictgtttgetetttgattaceggetggecggagacaaagtcgggaaacticgagtgtitgtgaaaaacagtaacaatgecetggeatgggagaagaccacga
gtgaggatgaaaagteggaagacagggaaaattcagtigtatcaaggaactgatgetaccaaaageatcatttttgaageagaacgtggcaaggecaaaacc
ggcgaaatcgeagtggatggegtettgettgtttcaggettatgtecagatagecttttatctgtggatgactgaatgttactatetttatatttgactttgtatgteag
ttccetggtttttttgatattgcatcataggacctetggeattttagaattactagetgaaaaattgtaatgtaccaacagaaatattattgtaagatgcecetttettgtat
aagatatgccaatatttgctttaaatatcatatcactgtatcettctcagteatttctgaatetttceacattatattataaaatatggaaatgtcagtttatctceectect
cagtatatctgatttgtataagtaagttgatgagctictetctacaacattictagaaaatagaaaaaaaagcacagagaaatgtitaactgttgactcttatgata
cttcttggaaactatgacatcaaagatagacttttgectaagtggcttagetgggtctitcatagccaaacttgtatatttaaattctitgtaataataatatccaaate
alcaaaaaaaaaaaaaaaaa

7 accaggtgctccataatgagtcaaaagggagecceaccteggettaccetgageggaaggggagecceacgectgggttticcactcgaagaggaagte
caactacaggatttatcgagcagaaggggagececacctcagectacccegagegeaggggtagteeggtecceecegtgecggagegeaggageagt
cecggtgecceecgtgecggagegeaggggeagectcaccettaccatetceggggagteccegaaggecggeccegeggaggageeecceageeg
ccecatggaagtettgegeaaaggeteettgegtettaggeagetgctgagececaagggegageggegeatggaggatgaggetggctteccagtgee
geaggagaacggecaaccegagageccgegeegtetgtecactgggecagggtgacageacggaggctgecacagaagagegggetecgegggege
gectgtecteagecacggecaacgecttgtacageageaaccticgggatgacacgaaggecattctggageagatcagtgeccacggecagaageace
gtgeggteectgeccegagecceggeecgacceacaacageececgagetaggecgteeaccggetgetggegtectggecceagatatgtcegacaag
gacaagtgttcagecatettccgeteggacagettggggacecagggecggcetgagecgeacgetgecagecagegeggaggagegegateggetgct
gegecgeatggagageatgegeaaggagaagegegtgtacageegeticgaggtetictgcaagaaagaggaggecageagecctggggcaggggaa
ggeecegeggaggagggcaccagggacageaaggtgggcaagttcgtgeccaagatectgggeacgticaaaageaagaagtgagtetictggectgg
caacccaggceeagggtgccegeatcgetgeeecggteatcecagaageeccgeggaacagagageectgeteatgtgetigageageggetgteaggee
acggceegettgggecttggctgagtgcgecagaccteggetcecactggaggcteacetggeagetgeegtetetgeeecctggectecceaacgetgggg
ctgcacccctegecaccagtgecttteteceetcageaccttcatetctgeaccgtcageettgegtggegeagegtetggeteegecatetetttgtgectea
gteceeecegeecccetttatttttttgagatetagggctggagtecagttgageggtetgggceteactgeaacctetgectceegggticcagegattcteetge
ctcagecteetgagtagetgggattacagatgtatgctaccacgeccaggtagtttttgtatttttagtagagacagggtttcactatgtiggecaggetggtete
caactcetggeetcaaatgatcageecgettcagecteccaaagtgggggeattacaggegtgageettgeaccecgetaagteecctatectettgeaagg
gtetcacctetgtgecteaattecteattetctgggecctictecteeteagggecteetgtictcagggectceccecteceegetecctecctetetcaaggtet
cctecttcecteceeceeccceegteteceecceteceecgectgggeticacttectttcetacttggattetectgetegetgectcecageatettttttggagg
ccegletettgctgtggggaagactgggctgectgcgggcagttitgcaaggpgteeptegeocgggggogoagctggaccagaagatgeccetigga
gtggeaaggaagetggacagggcaggectctggggacgggacacagggaagecegaaggggegectiggecaggtetgecatetectceagegagg
ctetggecageactgggtgagagtggggagggegcactggectttgeageacagtaaaacatggteccagacaacctgtggecceggecteatgageace
ccetgeacaggeecageccaagecaggegetagaagggctggtigtogagtgcttatectigacaggtatgggeccaggteaggecaggggacaaggt
geagctgaggecgageecaactaggtectgggeacceetgeaggtgggagtggtecttgtectectggtatecageagacaceccectctceccaccage
cccattcteaggtectticetetttgtcaccaacaccaagaatetgtccagggtictiggettatctittatetetittcactectagagaggaattgeaattgactea
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gaatgacacattttggcaccacgtgtgtagaaageecceactgttagatgatagectcgtgaaatteatgtttetgtattetectatticttttcaaaaactaattttttt
tttagtgtaataaatcctaagagggaactgatttaagaaacaaggccgecaaacaaaggeageagttecgactccageagetgggaaaggaaggaaagte
accccactttcacteetgeacageccactggttaccaaaaccaccgtgeaagtcgggatgacageagggactictggecaggteggaaaggtgectggaa
gegggatgegecetgtgegtetettggecatgatgttettgtgggcatgttattettggtegctgectgggtatigetgageggacaggetetceagetggagtee
atggagaggccagaggcetggeggecctgeetgggecticggageetectgeetgeaceetecacctcttctaaaccatgatgtggeacattttggtgttaata
aaacacaacacacaaagtagaaaaaaaaaaaqaaaa

8 acacgtccaacgecageatgeagegeecgggeecccgeetgtggetggtectgeaggtgatggeetegtgegecgecatcageteeatggacatggage
gecegggegacggeaaatgecageecatcgagateccgatgtgeaaggacatcggetacaacatgactegtatgeccaaccetgatgggecacgagaace
agcgegaggceagcecatccagttgeacgagtticgegeegetggtggagtacggetgecacggecaccteegettctiectgtgetcgetgtacgegeegatg
tgcaccgageaggtetctacccecatceecgectgeegggteatgtgegageaggeeeggcetecaagtgcteeccgattatggageagticaacttcaagtg
gecegactecctggactgeeggaaacteecccaacaagaacgaceccaactacetgtgeatggaggegeccaacaacggeteggacgageccaccegg
gectegggccetgttecegeegetgticeggecgeageggecceacagegegeaggageaccegetgaaggacggggecceegggegegeeggetgc
gacaacccgggcaagticcaccacgtggagaagagegegtegtgegegecgetctgeacgeccggegtggacgtgtactggagecgcgaggacaage
gettcgeagtgetetggctggecatetgggeggtectgtectictictceagegecttcaccgtgcteaccttcetcatcgacceggecegettcegetaceee
gagegecccatcatettectetecatgtgcetactgegtetactecgtgggctaccteatcegecetettcgeeggegeegagageategectgegacegggac
agcggcecagcetctatgteatccaggagggactggagageaceggetgeacgetggtettcctggtectetactacttcggeatggecagetegetgtggtee
gtggteetecacgeteacetggticetggecgecggeaagaagtggegecacgaggecatcgaageecaacageagetacttcecacetggeagectgggee
atcccggeggtgaagaccatectgateetggteatgegeagggtggegegggacgagetcaceggggtetgetacgtgggeageatggacgtcaacge
getcaccggettegtgeteatteecetggectgetacetggteatcggeacgtectteateetetegggettegtegecctgticeacatccggagggtgatga
agacgggcggcegagaacacggacaagetggagaageteatggtgegtatcgggctetictetgtgetgtacacegtgeeggeeacctgtgtgategeetg
ctacttttacgaacgectcaacatggattactggaagatcetggeggegeageacaagtgcaaaatgaacaaccagactaaaacgetggactgectgatgg
ccgeetecateecegecgtggagateticatggtgaagatctttatgetgetggtegtegggeatcaccagegggatgtggatttggacctecaagactetgea
gtectggeageaggtgtecageegtaggttaaagaagaagageeggagaaaaceggeeagegtgatcaccageggtggeatttacaaaaaageeceage
atccccagaaaactcaccacgggaaatatgagatecetgeccagtegeecacetgegtgtgaacagggetggagggaagggeacaggggegeccgga
getaagatgtgetgcttttcttggtigtatttttctitettctictictittttttttttttataaaageaaaagagaaatacataaaaaagtgtitaccctgaaattcaggat
getgtgatacactgaaaggaaaaatgtacttaaagggtittgttttgttttggtittccagegaagggaagetectecagtgaagtagectetigtgtaactaatttg
tggtaaagtagttgattcagecctcagaagaaaactittgtitagageectcegtaaatatacatetgtgtatttgagttggetttgetaceeatttacaaataagag
gacagataactgctttgcaaattcaagagecteccetgggttaacaaatgageeatceccagggeccacceecaggaaggecacagtgetgggeggeate
cctgeagaggaaagacaggacceggggecegectcacaceecagtggatttggagttgettaaaatagactetggecttcaccaatagtetetetgeaaga
cagaaacctccatcaaacctcacatttgtgaactcaaacgatgtgeaatacatttttttctetticettgaaaataaaaagagaaacaagtattttgctatatataaa
gacaacaaaagaaatctcctaacaaaagaactaagaggeccagecctcagaaaccecttcagtgetacattttgtggettittaatggaaaccaageeaatgtt
atagacgtttggactgatttgtegaaaggaggegogaagaggeagaaggatcaticaaaagttacccaaagggcttattgactettictattgttaaacaaatg
atttccacaaacagatcaggaagceactaggtiggecagagacactttgtctagtgtaticteticacagtgecaggaaagagtggttctgegtgtgtatattigta
atatatgatattittcatgctceactattttattaaaaataaaatatgticttitaaaaaaa

9 agtgttaccttggagectacaatgagaggtatticaaaatgagtgaageatgactctcacagatgaaggectagacgeaggatetttaatgaaaaaacacttg
ggccacttcaagacgacaaacgetcactgggeaaaacaccttcactgaaaagagaccteatattatgcaaaaaaaatcttaaaaggectetgecttcagaag
ttacaagatgatcaattcaacctccacacagectecagatgaatectgetetcagaaccteetgateactcageagateattectgtgetgtactgtatggtette
attgcaggaatcctactcaatggagtgtcaggatggatattettttacgtgcecagetetgagagtttcatcatetatctcaagaacattgttattgetgactttgtg
atgagccetgacttttcetttcaagatecttggtgactcaggecttggteectggeagetgaacgtgtitgtgtgcagggtetetgeegtgctettctacgtcaacat
gtacgtcagcattgtgttetttgggcteatcagetitgacagatattataaaattgtaaagectetttggacttetttcatccagtcagtgagttacageaaacttetg
tcagtgatagtatggatgeteatgcteetecttgetgttceaaatattattctcaccaaccagagtgttagggagettacacaaataaaatgtatagaactgaaaa
gtgaactgggacggaagtggcacaaageatcaaactacateticgtggecatcttctggattgtgtttettttgttaategttttctatactgetatcacaaagaaa
atctttaagtcccaccttaagtcaagteggaattceacttcggtcaaaaagaaatctagecgeaacatattcageategtgtttgtattttttgtetgtittgtacetta
ccatattgccagaatccectacacaaagagtcagaccgaagetcattacagetgeecagtcaaaagaaatettgeggtatatgaaagaattcactetgetactat
ctgctgeaaatgtatgettggacceetattatttatttctitetatgecageegtttagggaaatcttatgtaagaaattgeacattccattaaaagetcagaatgacct
agacatttccagaatcaaaagaggaaatacaacacttgaaagcacagatactttgtgagttcctacectcticcaaagaaagaccacgtgtgcatgttgtcate
ttcaattacataacagaaatcaataagatatgtgccctcatcataaatatcatctetageactgecatceaatttagttcaataaaattcaaatataagtttceatget
tttttgtaacatcaaagaaaacatacccatcagtaatttctctaatactgaccttictattetctattaataaaaaattaatacatacaattattcaattctattatattaaa
ataagttaaagtttataaccactagtetggtcagttaatgtagaaatttaaatagtaaataaaacacaacataatcaaagacaactcactcaggeatettctttetet
aaataccagaatctagtatgtaattgtittcaacactgtecttaaagactaactigaaageaggcacagtttgatgaagggctagagagetgtttgcaataaaaa
gtcaggtttttttcetgatttgaagaagcaggaaaagetgacacccagacaateacttaagaaaceccttattgatgtatttcatggeactgeaaaggaagagg
aatattaattgtatacttagcaagaaaattttttttttctgatagecactttgaggatattagatacatgctaaatatgttttctacaaagacttacgteatttaatgagect
gegetictgatattagaatatttttaagtaggctitactgagagaaactaaatattggeatacgttatcageaacttceectgttcaatagtatgggaaaaataaga
tgactgggaaaaagacacaccecacaccgtagaacatatattaatctactggegaatgggaaaggagaccattticttagaaageaaataaacttgatttttttaa
atctaaaatttacattaatgagtgcaaaataacacataaaatgaaaattcacacatcacattttictggaaaacagacggattttacttctggagacatggeatac
ggttactgacttatgagetaccaaaactaaattctttctetgetattaactggetagaagacattcatetatttttcaaatgtictitcaaaacatttttataagtaatgtet
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glatctatttcatgcetttactgtctatatactaataaagaaatgttttaataccgaaaaaaaaaaaaaaaa

10

gaagegggctgggaggacgieggeggaeggeagegeacgtggtgacgigegaggggatgcggegegageggleggegacggeggaggcagigietee
cgglegegegtggaggteggtegctcagagetgetgggegeagtttetecgectgetgeticggegeggetgtatcggegagegagegagticecgegag
ttcteggtggegetececcttectttcagtetecacggactggeecctegtecttctacttgacegeteecgtettcegecgecttetggegetttcegttgggee

gattccegeecgcttecteetgettcecategaagetetagaaatgaatgtttecateteticagagatgaaccagattatgatgcatcattatcacagaagaaat
tegtgtctatagettttaaggacttgattacateattttcaagectgatagttttggaatcaceattagagettaagacacacetgecttcatttcaaccacctgtette
ataccctgacgaagtgcaccttttaacactectttgtecttggattacttaagagtticccagaaatacatttgecaccaacagagtagecaaatttataaggaaaa
atgattcccaatggatatttgatgtttgaggatgaaaattttattgagtcttetgtigecaaattaaatgeectgaggaaaagtggccagttetgtgatgticgactte
aggtctgtegecatgaaatgttagecacacagageagtgetagettgetgeagteectatttatttgaaatctitaatagtgatagtgatccteatggaatttetcac

gttaaatttgatgatctcaatccagaagetgttgaagtettgttgaattatgectacactgcteagtigaaagcagataaggaattggtaaaagatgtttattctgea
gcaaaaaagcetgaagatggatcgagtaaageaggtttgteptoattatttactgtctagaatggatgttaccagetgeatetcttaccgaaattttgeaagttgtat
gggagactecegtttgtigaataaggttgatgcttataticaggageatttgttacaaatttctgaagaggaggagtitcttaageticcaaggctaaagtiggag

gtaatgcttgaagataatgtttgettgcceageaatggeaaattatatacaaaggtaatcaactgggtgeagegtageatctgggagaatggagacagtetgg

aagagetgatggaagaggticaaaccttgtactactcagetgatcacaagetgettgatgggaacctactagatggacaggctgaggtgtttggcagtgatga
tgaccacattcagtttgtgcagaaaaagecaccacgtgagaatggecataageagataagtageagttcaactggatgtctetettctceaaatgetacagtac
aaagccctaageatgagtggaaaategttgeticagaaaagacttcaaataacacttactigtgeetggetgtgetggatggtatattetgtgteatttttcttcatg
ggagaaacageccacagagetcaccaacaagtactccaaaactaagtaagagtitaagetttgagatgcaacaagatgagetaatcgaaaageceatgtet

cctatgecagtacgeacgatctggtetgggaacageagagatgaatggeaaactcatagetgeaggtggctataacagagaggaatgtettcgaacagtega
atgctataatccacatacagatcactggtectttettgetcccatgagaacaccaagageccgatttcaaatggetgtactcatgggecagetetatgtggtage
tggatcaaatggecactcagatgacctgagtigtggagagatgtatgattcaaacatagatgactggattcetgticcagaattgagaactaaccgttgtaatge
aggagtetgtectctgaatggaaagttatacategtiggtggctctgatecatatggtcaaaaaggactgaaaaatigtgatgtatttgatcctgtaacaaagttg

tggacaagetgtgecectettaacattcggagacaceagtctgcagtetgtgagetigatggttatttgtacataatcggaggtecagaatctiggaattgtetga
acacagtagaacgatacaatcctgaaaataatacctggactttaattgeacceatgaatgtegetaggcgaggagetggagtgectgticttaatggaaaact

glttgtatgteggtggctttgatgptictcatgecatcagtigtgtggaaatgtatgatccaactagaaatgaatggaagatgatgggaaatatgactticaccaagg
agcaatgctgggattgeaactgtagggaacaccatttatgcagtgggaggattcgatggeaatgaattictgaatacggtggaagtctataaccttgagtcaaa
tgaatggagccectatacaaagattttccagttttaacaaatttaagaccctetcaaactaacaggettagtgatgtaattatggttagtagaggtacacttgtgaa
taaagagggtegetgeptatagatgttgctaacagcaacacaaagetittgeatattgcatactattaaacatgetgtacatactttttgggtitatttggaaagga
atgcaaagatgaaggtctgttttgtgtacttttaagactttggttattttactttttggaaaagaataaaccaagaattgattgggcacatcatttcaagaagtcecct
ctcetccacatttgttttgecaatttgeacattaaatgactcttcectcaaatgtgtactatgggetaaaaggggtagggtitaaagatgtagacagttgggttttta
agggcecctitttcaataactggaacactctataacaaaggatacttatttaaatagatgacattgactatttttgtttttattaaaaggaagcettacatgectaccaat

atttaatcttttatgattgcctttttataactttttatattctcageagagtgctttaccaattgaagtaaaatgtggcaggetggagttattgaageagagtggcagte
ttcagtttgcagagtaggggtctgtettttaaactetgagtgeaaacttcagagticttgeettggetgeagtttttttccticaagaatgeagtactaacatttatttg

agtggagttactgaacagtaacatagctgteatttttggtatttgaaacactggttttaaatattttgacttgttgagggtatgtittatatagcaagacattatatage

agtaaaaaatggtgttttatctictatataattcctgtttttattattaacaaaacagtcctaaatageageccteaattgtgaaaaaatttactttaaactacattaggtt
gtgaatgcaggttttatcagaactatgtttttgticagtttatctgticatatggataaatattggtigggatgacttggtgtctaatgtgtagtgetacacacctaactt
atggggccaaaatagcatgtectaatgettgetgetgatttaaacacattaaaggtactttgeaggaaatecttgeaccatgggattaatatccaattgetgettgt
acactcattcattactaaaagttttgagaaatttttttticcagtaatgagettaagaaattigtggaaaataactcacetggeatcttacatctgaaataaggaatga
tataaggtttttttttctcacagaagatgaageacacaggaacctaatgggecaactgggatgaggtgactattctgagatgactattcagtggctaacttgggtt
aggaagaaaataattaggtattttctccaaatgttcactggtactetgecactttatttctetcatetgttacacaaagaaccaccaggaaageaaatcagtitggtt
ggtaactetgtaattcctaactatcactggtitggtictggactaaaactacattgacagattgaatttgectaatatgatgactgtttttaatatggatctgtatgtgtt
ctattcagcacaaggaaataaaattttagtigaggattcagcactaaaaaaaaaa

11

geatactgetagtggegegeggaggagegacgegteggagaageggeccacgtgtetgeccagagteaagteetgtgticttcecgetecttacgeateege
ggtecagggegecctitcageecegetggtgticgeccaceccgggecgegtgagtggegeccecacgeageteecegeacteegtgggecaacttggee
aagcaactetgtccggggageggtactigecggegogtgagtaccgggcactgegeatgeggagetecaaattcaaacagetgttttcagaggetggaggg

cgggeggactggtageagetggggctaggagagecttictctaggaggeggecgetegggagecatggtggaceggggecctetgetcaccteggecat
catettctacctggecatcggggeggcegateticgaagtgctggaggagecacactggaaggaggeccaagaaaaactactacacacagaagetgeatetg

ctcaaggagttcecegtgectgggtcaggagggcectggacaagatcctagaggtegtatetgatgetecaggacagggtetggccatcacagggaaccag

accttcaacaactggaactggeccaatgcaatgatttttgeagegacegteattaccaccattggatatggeaatgtggetcecaagaceccegeeggtege

ctettetgtgttttetatggtetettcggggteccgetctgeetgacgtggatcagtgecctgggeaagticticgggggacgtgccaagagactagggcagttc
cttaccaagagaggtgteagtctecggaaggcgeagatcacgtgeacagtcatcticategtgtggggegtectagteecaccetggtgatcecacecttegtat
tcatggtgactgaggggtggaactacatcgagggcctetactacteettcatcaccatetceaccateggettcggtgactttgtggeeggtgtgaaceccag

cgccaactaccacgeectgtacegetacttegtggagetetggatetacttggggetggecetggetgteectttttgtcaactggaaggtgageatgtttgtega
agtccacaaagccattaagaageggeggeggegacggaaggagtectitgagagcteeccacactcecggaaggecctgeaggtgaaggggageaca
gectecaaggacgtcaacatettcagetitetttccaagaaggaagagaccetacaacgacctecatcaageagatcgggaagaaggecatgaagacaageg
gegeteggggagacgggeccgggeccagggctgggecctcaaggeggtggacteecageactgeceecttcectggtgcecctggtagtctactecaag
aaccgggtgcccaccttggaagaggtgtcacagacactgaggagcaaaggecacgtatcaaggtecceagatgaggaggetgtggcacgggecectga
agacagctceectgeceecgagglgticatgaaccagetggaccgeatcagegaggaatgegageeatgggacgeccaggactaccaccecacteatette
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caggacgcceageatcaccticgtgaacacggaggctggectctcagacgaggagacctecaagteetegetagaggacaacttggcaggggaggagag
cceccageagggggetgaagecaaggegeccctgaacatgggegagticecctecteetecgagtecaccttcaccageactgagtetgagetetetgtge
cttacgaacagetgatgaatgagtacaacaaggctaacageeccaagggeacatgaggeagggecggcetecceaccecacetttgatggectetteecce

ctcaccetagggtetecegagatgaccgggacgectggeceetgglgggggegeagecteggaactgggagtgggggeccaggggecttcetaacctt

ccatcatcctcagetagatgtatgeccgggacagggcectetgtictecagetgaaccataceetggetgtgggggcatetgtectgagettggetggtgtatet
cacaatgcaaagacatgetggetggegggacaggteggcaggactgaccctgaggaggecttgeetgeagggtetttgteteaccatttggtggagtatea
cacggttctetgaggtetggggecteagetgtitaagtitaccggtattactgageteggeatttggagagggagctetgaagtgtetggggaggtacegetgt
gegtgggetcaggtgtttccgtaccacageaggageagggeecgeccgeateceagetgtgggectgeeggteaggteggecacctactacaaaccgta
gteggetegagectgctggaggtegeagteaggagatgaggecagggtctcaaacagtectgactcacagggectggaaacaagtectatgtgggectg
gggectgggetecteateetecttgtiggtetactcaggeccageccagagetgtgttcectgtetcaggtcaageagtggeagacgcaaggctttetgtege
cceccaagtggtaggagggagagtageagageatgggttactggaagecgggactgctaggectggtggecagggagetgcaagagtgaggcteaget
ctggetggttetgeccttaccectectgeecgectgagaactgeacaceetgeecgetggecceaggacctgeacteceaateetgetgtettcteetteectg
tgecetgaacaaggacctcactgeccgeeticeccteccaccageeccetigggecaggeagggtgaggecaaattgetettggeccacaaatgggtgatg
gtcagatatgtgaatcaagetecttictetagetagtgtttgatgtecacgtgtgtgtgcacagtgegtgtetgeacacgeacacctgtgeactegtgtgtgtttaa
gaaaggaaaggaltttggectggggagcaaaagataatgtgaaactgtiggtegactctetggtgageggtgggcagaacttgetgetactagagttettggg
tictccatgatgttcaccctggggcetggeccactgtgtectgaatgtttttgttattttttgttttattitttaaacaaactgetgtttttatatacctggaatetgtigtigg

cttcagagcecagtggttaaagageagggtcccaaggattgggagatetagtgtetgecetectgeccetgeaactcaattgggectttttcggtgacctcateca
aggccatgatgtcaagggecatgtceccaageagaggtggagaaggggacactgaggtgagcaaaageaggaaggggcatceactgegggtegactgg
aggccgggeaggaageaaglcatcagagecgetcageteegttcactetetgecttctgeceeactactgtggggeagtggggecagageccaccteeee
aacatgtgaagacagtgatgggcacgtgeccacacceecacttctctageegtttgeagaggecgecacceageagggeectgaaaaggagetgectegt
atttttctgtgaaatgttttaatgaaccatgttgttgetggtigteetggeategegeacactgtatgtacatactggeaacgatgtcaaatgtaatttattttaacattt
ttacaataaaacatgaggtggacaggcaaaaaaaaaaaaaaa

12

geecegegeegecacegectetteecteeecgtgtecggteceegtgegteccgaggeteeeegeegeeegteccggegegeaccgegggegtetgteeg
aacgecttccagecacctgagecetectgegggegactegeteagetageeegtgeecgectecaccttctecegteateeectettecttgegteeggetete
cactggggctecacagtcgagggctgctegegtegggaaggagatgcecagagictetggggegeacceetecegteecgetcageegeacecagcettta
gaaggtgctctcageagecactttcgggctetagegaggacacectctegeagaagteettgecgagacececcegeeccagecattetetgaaggggctg
aggacactcttatcgegecccteatggecaagecteggetgctagtictetacttegetetgattgtggticcggectgggtgtecageattgtectcacaggga
caagcgageccceagatgcgeagacagtggegeetgeggaggacgagactctgcaaaacgaggeggacaaccaggagaacgtittatctcagtigetg
ggggactatgacaaggtcaaggetatgtctgaggecteggactgtcagtecaagtgtetegtgagacecetgggecgggatgectgecagaggatcaatg
cggggecctecaggaaggaagactictatacegtggaaaccatcacctcaggetegtegtgcaagtgtgectgtgtageacceecateggeectcaatece
tgcgagggagacttcaggctceagaagetgegggaggeagacageecaggacttgaagetetecacaatcatagacatgttggaaggagegttctatggee
tggatctcetgaagetacattcagtcaccaccaaactggtggggegagtggataaactggaggaggaagtgtctaaaaacctcaccaaggaaaacgaaca
aatcaaagaggacatggaagaaattcgaaccgagatgaataagegaggcaaagaaaattgctetgaaaacatcctagatageatgecagacateegetea
gecctgeagagggatgeageageagectacgeccacccagagtatgaagageggtttctgcaggaagaaacegtgtceccageagatcaactecategaa
cttctgeagacgegaccectggetetgeetgaggtggteaagtcacageggeecctgeagaggeaggteeacctgagaggeeggeeggecteccagee
cactgtcatccggggceatcacctactataaagecaaggtetctgaagaagagaatgacattgaagageageaagatgagtitttcageggtgacaatggagt
geatttgetgattgaagatcagetectgagacacaacggectgatgacecagtgteacceggaggectgeagecaceegtcagggacacageactgetgtg
acaagcgacctgaacgceteggaccgeacectggtectcageactgecacagecetegaceteagateecageategecaaccatgecteagtgggacca
acactccaaacaaccteggtgtetecagatcccacaagggagteagtectgeagectictectcaggtaccagecaccactgtggeceacacagecaccca
geaaccageagceeccagetectceggeagtgteteccagggaggeattgatggaagetatgeacacagteccagtgeceteceaccacagtcagaacaga
ctcgetggggaaagatgctectgetgggteggpeaacaaccectgecagececacgetgageeccgaagaagaagatgacatccggaatgteataggaa
ggtgecaaggacactetctceacaatcacggggecgaccacceagaacacatatgggeggaatgaagggecctggatgaaggacceectggecaaggat
gageggatttacgtaaccaactattactacggeaacacectggtagagttccggaacetggagaacticaaacaaggtegetggageaattcetacaagete
ccgtacagetggatcggeacaggeeacgtggtatacaatggegecttctactacaatcgegecttcacecgeaacatcatcaagtacgacctgaageageg
ctacgtggcetgeetgggecatgetgeatgacgtggectacgaggaggecacceectggegatggeagggccactcagacgtggactttgetgtggacga
gaatggcctatggeteatctacceggeccetggacgatgagggcticagecaggaggteattgtcetgageaagetcaatgecgeggacctgageacacag
aaggagaccacatggegeacggggctceggaggaattictacggeaactgcttegteatctgtggggtectgtatgecgtggatagetacaaccageggaa
tgccaacatctectacgetticgacacccacaccaacacacagategtccecaggetgctgticgagaatgagtattectatacgaccecagatagactacaac
cccaaggaccgeetgetetatgeetgggacaatggecaccaggteacttaccatgteatetttgectactgacacccttgtecccacaageagaageacaga
ggggtcactageacctigtgtgtatgtgtgtecgegeacgtgtototaggtgggtatatattgtitaaaaatatatattattttgtataatattgeaaatgtaaaatga
caatttgggtctatttttttatatggattgtagatcaatccatacgtgtatgtgetggtcteatcetecceagtttatatttttgtgcaaatgaacticteettttgaccagt
aaccaccttcettcaageettcageeectceagetccaagtcetcagatetcgaccattgaaaaggtitettcatetgggtettgeaggaggeaggeaacacea
ggageagaaatgaaagaggcaagaaagaagtoctatgtogegagaaaaaaagttttaatgtattggagaagtittaaaaaacccagaaaaacgetttttttttt
taataaagaagaaatttaaaatcaaaaaaaaaaaaaanaaaaaaanaaanaaaaaaanaanaaaaaaandaanaaanaaanaaanaaanaaaaaaaaaa
aaaaa

13

acttttgggacatcctgtictgagtcaagattcctecttctgaacatgggactttccagaaggaccacagetecteecgtgeatecacteggeetgggaggttet
gealttttggetgtegagggagtttecctgectetccagagaaagatggteatgaggecectgtggagtetgetictetgggaagecectacttcecattacagtta
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ctggtgeccaagtgetgageaaagteggggacteggtgctgctggtggeagegegteccectggeticcaagtecgtgaggetatetggegatetetetgg
ccttcagaagagctectggecacgtttttccgaggetecctagagactetgtaccatteccgettectgggeecgageccagetacacageaacctcageetg
gagetcgggecgetggagtctggagacageggeaacttctcegtgtigatggtggacacaaggggccagecctggacceagaceetccagetcaaggty
tacgatgcagtgeccaggecegtggtacaagtgttcattgctgtagaaagggatgetcagecctecaagacctgecaggttttetigtectgttgggceecca
acatcagcgaaataacctatagetggegacgggagacaaccatggactttggtatggaaccacacagectcttcacagacggacaggtgcetgageatttce
ctgggaccaggagacagagatgtggcectattcetgeattgtetccaaceetgteagetgggacttggecacagtecacgeectgggatagetgteatcatgag
geagcaccagggaaggectectacaaagatgtgetgetggtggtegtgcetgtetegetgctectgatgetggttactetettetetgectggeactggtgeee
ctgctcagggaaaaagaaaaaggatgtccatgetgacagagtgggtecagagacagagaaceecctigtecaggatetgecataaaggacaatatgaact
gatgcctggactatcagtaaccccactgecacaggeacacgatgetetgggacataactggtgectggaaatcaccatggteeteatateteceatgggaate
ctgtcetgectcgaaggageageetgggeagecatcacaccacgaggacaggaageaccageacgtttcacaccteccecttceeteteecatctteteata
tcetggetettetctgggeaagatgageecaageagaacattceatcecaggacactggaagttctccaggatcecagatceatggggacattaatagtccaagg
catteccteecccaccactattcataaagtattaaccaactggeaccaaggaattgectceagectgagtectaggetctaaaagatattacatatttgaactaat
agaggaactctgagtcacceatgeeageatcagettcageeccagacectgeagtitgagatetgatgeticetgagggecaaggeattgetgtaagaaaag
gtctagaaataggtgaaagtpagaggtegegeacagggettictettictggectaaggactticaggtaatcagagticatgggecctcaaaggtagattge
agttgtagacaccgaggatggttgacaacccatggttgagatgggcaccgttttgecaggaaacaccatattaatagacatcceteaccatctecatcegetetea
cgectectgeaggatctgggagtgagggtegagagtctticcteacgetccageacagtggecaggaaaagaaatactgaatttgeccecagecaacagga
cgticttgcacaacttcaagaaaagcagetcagetcaggatgagtettectgeetgaaactgagagagtgaagaaccataaaacgetatgecagaaggaacat
tatggagagaaagggtactgaggcactctagaatctgecacattcattttcaaatgeaaatgeagaagacttaccttagticaaggggaggggacaaagacc
ccacagecccaacageaggactgtagaggteactetgactceatcaaactttttattgtggecatcttaggaaaatacattctgecectgaatgattetgtetaga
aaagctctggagtattgatcactactggaaaaacacttaaggagetaaacttaccttcggggattattagetgataaggttcacagttictctcacccaggtgtaa
ctggattttttctggggectcaatccagtettgataacagegaggaaagaggtattgaagaaacaggggtggetitgaagtactattticccagggtggcttcaa
tctceccacctaggatgtcageectgtccaaggacctteectettetececagticetgggeaateactteacettggacaaaggatcageacagetggectee
agatccacatcaccactettccactegattgticccagatectecetgeetggeetgetcagaggttceetgttggtaacctggctttatcaaattetcatecctite
ccacacccacttetcteetatcaccttceccecaagattacetgaacagggteeatggecactcaacctgteagettgeaccatceccacctgecacctacagte
aggccacatgectggteactgaateatgeaaaactggectcagtecctaaaaatgatgtggaaaggaaageccaggatetgacaatgageectggtggattt
gtggggaaaaaatacacageactceccaccttictitegticatctecagggecceaccteagatcaaageagetetggatgagatgggaccetgeagetete
cctecacaaggtgactcttageaaccteatticgacagtggtttgtagegtggtgcaccagggcecettgtigaacagatecacactgetctaataaagtteccate
cttaatgaag

14

cagtcacatttcagecactgetctgagaatttgtgageageecctaacaggcetgttacttcactacaactgacgatatgatcatcttaatttacttatttctettgeta
tgggaagacactcaaggatggggaticaaggatggaatttttcataactccatatggettgaacgageageeggtgtetaccacagagaageacggtetgge
aaatacaagctcacctacgecagaagctaaggeggtgtetgaatttgaaggeggecatetegeaacttacaagecagetagaggeagecagaaaaattggatt
tcatgtetgtgctgetggatggatggctaagggcagagttggataceecattgtgaagecagggeccaactgtggatttggaaaaactggeattattgattatg
gaatccgtctcaataggagtgaaagatggeatgectattgctacaacccacacgeaaaggagigtggtegegtetttacagatccaaageaaatttttaaatct
ccaggcttcccaaatgagtacgaagataaccaaatetgetactggeacattagactcaagtatggtcagegtattcacctgagttttttagattttgaccttgaag
atgacccaggttgcttggctgattatgttgaaatatatgacagttacgatgatgtccatggetttgtgggaagatactgtggagatgagettccagatgacatcat
cagtacaggaaatgtcatgaccttgaagtttctaagtgatgctticagtgacagetggaggtitccaaatcaaatatgttgeaatggatectgtatccaaatccagt
caaggaaaaaatacaagtactacttctactggaaataaaaactitttagctggaagatttageeacttataaaaaaaaaaaaaaggatgatcaaaacacacagt
glttatgttggaatettttggaactectitgateteactgttattattaacatttatttattatttttctaaatgtgaaageaatacataatttagggaaaattggaaaatat
aggaaactttaaacgagaaaatgaaacctctcataatcccactgeatagaaataacaagegttaacattttcatatttttttetttcagteattttictatttgtggtata
tgtatatatgtacctatatgtatttgeatttgaaattttggaatectgetctatgtacagttttgtattatactttttaaatettgaactttataaacattttctgaaatcattg
attattctacaaaaacatgattttaaacagctgtaaaatattctatgatatgaatgttttatgeattatttaageetgtetetattgttggaatttcaggteattttcataaa
tattgttgcaataaatatcettgaacacaaaaaaaaaaaaaaaaaa

15

gecaccttgtctgtgageteeetgtgeeccecatacggtgtetectgtgggtiggeptetgeggaagaaagggacagagactgaggatgtgcggtgtaage
agtgtectcggggtacctictcagatgtoccttctagtgtgatgaaatgcaaageatacacagactgtetgagtcagaacctggtggteatcaagecggggac
caaggagacagacaacgtctgtggeacactecegtecttctceagetecaccteaccttcecetggeacagecatetttcecacgecctgageacatggaaac
ccatgaagtccettectceacttatgticccaaaggeatgaactcaacagaatccaactettctgeetetgttagaccaaaggtactgagtageatccaggaag
ggacagtceetgacaacacaagetcageaagggggaaggaagacgtgaacaagacectcccaaaccttcaggtagtcaaccaccageaaggecceca
ccacagacacatcctgaagetgetgeegtecatggaggecactgggggegagaagtecageacgeccatcaagggecceaagaggggacatcetagac
agaacctacacaagcattttgacatcaatgageatttgccctggatgattgtgcttttectgetgctggtecttgtegtgattgteptetgcagtatccggaaaag
ctcgaggactctgaaaaaggggccecggeaggatcccagtgecattgtggaaaaggeagggctgaagaaatecatgactccaacceagaacegggaga
aatggatctactactgcaatggcceatggtatcgatatectgaagettgtagcageccaagtgggaagecagtggaaagatatctatcagtttetttgeaatgee
agtgagagggagpttgctgctitctccaatgggtacacageegaccacgagegggectacgeagetetgeageactggaccatceggggeccegaggce
agcctegeccagetaattagegeectgegecageaccggagaaacgatgttgtggagaagattegteggctgatggaagacacecacceagetggaaact
gacaaactagctetceegatgagecccageccgettageeccgageeecatceccageeccaacgegaaacttgagaattcegeteteetgacggtggage
cttceccacaggacaagaacaagggcticticgtggatgagteggagececcticteegetgtgactctacatcecageggetectcegegetgageaggaac
gettectttattaccaaagaaaagaaggacacagtgtigeggcaggtacgectggaccectgtgacttgeagectatetttgatgacatgetecactttctaaat
cctgaggagcetgegggtgattgaagagaticcccaggetgaggacaaactagaccggetaticgaaattattggagtcaagagecaggaageeagecaga
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ccetectggactetgtttatagecatettcetgacctgetgtagaacatagggatactgceattctggaaattactcaatttagtggecagggtgsttttttaattttcttc
tgtttctgattittgtigtitgpgetototatatatatitototatatatatatatatgtatatatgtateatitaacagagaatatggecagtgcttgagttctttctecttet
ctetetetettttttttttaaataactettctgggaagttggtttataagectitgecaggtgtaactgtigtgaaatacceaccactaaagtittttaagttceatattttet
ccattttgecttcttatgtattttcaagattattetgtgcactttaaatttacttaacttaccataaatgeagtgtgacttttcccacacactggattgtgaggctettaac
ticttaaaagtataatggeatctigtgaatectataageagtctttatgtetettaacattcacacctactttttaaaaacaaatattattactatttttattattgtetgtect
ttataaattttcttaaagattaagaaaatttaagaccccattgagttactgtaatgeaattcaactttgagttatcettttaaatatgtcttgtatagticatattcatggetg
aaacttgaccacactattgctgattgtatggttttcacctggacaccgtgtagaatgcettgattacttgtactettcttatgetaatatgetetgggetggagaaatg

aaatcctcaagcceatcaggatttgctatttaagtggettgacaactgggecaccaaagaacttgaacticaccttttaggatttgagetgttctggaacacattge
tgeactitggaaagtcaaaatcaagtgecagtggegecctttccatagagaatttgeccagetttgetttaaaagatgtettgttttttatatacacataatcaatag
gtccaatetgetctcaaggecttggtectggtgggattecttcaccaattactttaattaaaaatggetgcaactgtaagaacccttgtetgatatatttgeaactat
geteccatttacaaatgtacctictaatgetcagttgecaggttccaatgeaaaggtggegtggactecctttgtatogetgpgptitgtgggtagtggtgaagy
accgatatcagaaaaatgccttcaagtgtactaatttattaataaacattaggtgtttgttaaaaaaaaaaaaaaa

16

gggaggtaagtagaaacegttgatgggactgagaaaccagagttaaaacctetitggagetictgaggectcagetggaaccaacgggceacagttggcaa

caccatcatgacatcacaacctgttcccaatgagaccatcatagtgetcceatcaaatgteatcaacttetcccaageagagaaaceecgaacceaceaacca

ggggcaggatageetgaagaaacatctacacgeagaaatcaaagttattgggactatecagatettgtgtggeatgatggtattgagettggggatcatttgg
catetgettecttetctcecaaattttacccaagtgacttctacactgtigaactetgcettacceattcataggaccctitttttttatcatetetggetetetatcaatc ge
cacagagaaaaggttgaccaagetittggtgcatageagectggtiggaageattctgagtgctetgtetgecctggteggtitcattatcetgtetgtcaaaca

ggccaccttaaatectgecteactgeagtgtgagtiggacaaaaataatataccaacaagaagttatgtttettacttttatcatgattcactttataccacggactg
ctatacagccaaagcceagtetggetggatecctetetctgatgetgatttgeactetgetggaattetgectagetgtgeteactgetgtectgeggtggaaaca
ggcttactetgacttceetgggagtgtacttttectgectcacagttacattggtaattetggeatgtectcaaaaatgactcatgactgtggatatgaagaactatt
gacttcttaagaaaaaagggagaaatattaatcagaaagttgattcttatgataatatggaaaagttaaccattatagaaaagcaaagettgagtttcctaaatgt

aagcttttaaagtaatgaacattaaaaaaaaccattatttcactgtcatttaagatatgtgttcattggggatetettgatttgectgacattgacttcagcaaaagea
cggggctgtaaattaccatttactagattagecaaatagtetgaatttccagaaaacaaggeagaatgatcattcccagaaacatticccagaaaatgtttecca
gaaaactagacagaatgatcattcaatggatcacagtgaagcaaaggacacaactttttattgtaceccttaattgtcaacaggagttaactgatttgtigtggte
ctcagacttttttatacaggtectagtgttttatcetatgtattttaactcattagtgcataaaggeaagececatataatgaagtctcagggtatatgaaagtagetg
gettcaaaataaaatttttgaglgeaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

17

gectgaggagetgececagageaccgetcacacteccagagtacctgaagteggceatticaatgacaggtgacaagggtecccaaaggctaagegggtee
agctatggttccatctecagecegaccageecgaceageccagggecacageaageaccteccagagagacctacctgagtgagaagatececateeca
gacacaaaaccgggeaccttcagectgeggaagetatgggccttcacggggcectggettictcatgageattgctttcetggacccaggaaacatcgagtea
gatcttcaggetggegeegtggegggattcaaacttctetgggtegctgetetgggecaccgtgtigggcttgetetgecagegactggetgeacgtetggec
gtggtgacaggcaaggacttgggegaggtetgecatctetactacectaagteggagtetegetcegtegeccagtcaggagtgcaatggtgcgatgtcag
ctcactgecaacctctacctcecaggtgeccegeacegteetetggetgaccategagetageeattgtgggetcegacatgeaggaagteatcggeacgge
cattgeattcaatetgetctcagetggacgaatcecactetgggetggegtectcateaceategtggacaccettcticticetettectegataactacgggetg
cggaagctggaagcttttittggactecttataaceattatggecttgacctttggetatgagtatgtegtegcgegteetgageagggagegettcticgggec
ctgttcetgeectegtgecegggetgeggecacccegagetgetgeaggeggtgggcattgtiggegecatcatcatgeeecacaacatctacetgeacte
ggcectggtcaagtctegagagatagacegggecegecgageggacatcagagaagecaacatgtacttectgattgaggecaccategecctgteegte
tcctttatcatcaacctetttgteatggetgtetitgggcaggectictaccagaaaaccaaccaggetgcgticaacatetgtgecaacageagecteecacgac
tacgccaagatcttcceceatgaacaacgecaccgtggecgtggacatttaccagggggecgteatectgggetgectgticggeceecgeggeectetacat
ctgggecataggtctectggeggcetgggeagagetecaceatgacgggeacctacgegggacagticgtgatggageecttcetgaggetgeggtggtea
cgcttegeeegtgtecteetcaceegeteetgegecateetgeccaccgtgetegtggetgteticecgggacctgagggacttgtegggectcaatgatetge
tcaacgtgetgecagagectgetgetecegticgeegtgetgeecatectcacgticaccageatgeceacecteatgeaggagtitgecaatggectgetgaa
caaggtcgtcacctcttccatcatggtgctagtctgcgecatcaacctctacticgtggteagetatetgeccageetgecccaccetgectactteggeettge
agccettgetggecgeagectacctgggectcageacctacctggtctggacctgttgecttgeccacggageeacctttetggeccacagetcecaceacca
cttcetgtatgggctecttgaagaggaccagaaaggggagacctetggetaggeeccacaccagggectggetgggagtegcatgtatgacgtgactggee
tgctggatgtggaggpgecgcgtgcaggeageaggatggagteggacagttectgagaccagecaacctgggggctttagggacetgetgtitcctageg
cagccatgtgattaccctctgggtetcagtgtecteatetgtaaaatggagacaccaceaceettgecatggaggttaageactttaacacagtgtetggeactt
£ggacaaaaacaaacaaacaaacaaaaaacaaaandaaaaaaaaaandaanaanaaniaaaaaaanaanaaaaaaaaaanaaaaaaaaaaaa
aaaaa

18

gagegegegegeegeegeegtigeegeegggctgagagaagagetigegggetitecggtigatggececgactgaagggctggaggeggtgtatgee
getgttettgetgtegeteecgacacctcegtecgetictggteatgagaggagacagaggcctgaageaaagacatetgggtcagagaaaaagtatttaag
ggccatgeaagecaategtagecaactgeacagtectcecaggaactggaageagtgaggatgecteaaceectcagtgtgtceacacaagattgacagga
gagggttcttgeecteattctggagatgttcatatccagataaactecatacctaaagaatgtgcagaaaatgcaagetccagaaatataaggteaggtgteca
tagctgtgeccatggatgtgtacacagtegettacggggteactccecacagtgaageaaggetgactgatgatactgecgeagaatctggagatcatggtag
tagctecttctcagaattcegetatetettcaagtggetecaaaaaagteticcatatattttgattctgagegtcaaacttgttatgeageatataacaggaatttct
cttggaattgggctgctaacaacttttatgtatgcaaacaaaageattgtaaatcaggtttttctaagagaaaggtectcaaagattcagtgtgcttggttactggt
attcttagcaggatcttetgttcttttatattacacctttcatictcagteactttattacagettaatttttttaaatcctactttggaccatttgagettetgggaagtattt
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tggattgttggaattacagacttcattctgaaattetttticatgggcttaaaatgecttattttattggtecctictttcatcatgectittaaatctaagggttactggta
tatgcttttagaagaattgtgtcaatactaccgaacttttgttcccataccagtttggtttcgetaccttataagetatggggagtitggtaacgtaactagatggagt
cttgggatactgetggctttactctacctcatattaaaacttttggaattttttgggcatetgagaactttcagacaggttttacgaatattttttacacaaccaagttat
ggagtggctgccageaagagacagigticagatgtggatgatatttgticaatatgtcaagetgaatticagaagecaattettcteatttgtcageatatatttegt
gaagagtgcatgaccttatggtttaacagagagaaaacatgtceactctgeagaactgtgatticagaccatataaacaaatggaaggatggagecacttcat
cacaccttcaaatatattaagttgtataaactatcaaggecacaaaatactaatgteatttggteataatgactactgataaggeatcagaatggattttcagggct
accagaaaaatgtttccagatggttttagaatgtaggacttatgatccaattcaccaaaagattaaatgaaaccacectgtgttttaaaatatatataatgttcaac
ctaatgtatatgcaacatttattctattctaattatttgacaggtaactgeagtgttaaattgtaaatgtgtttictitatgttaccaaaacageaatttgaaattagaact
agtggttttagagaactcaggtattctttcctgacattgttttcagaataaagaatatttticataatattttaagatacatactatctaaaagtagaattttgttcageat
tgacttttataattcccatcctaaaaattcttaatattttcataaaatttgtatttttaaatgaaaattctaaatgtigtattttatcagtaacattttctaagtgaagattaatt
tactgaggatgatacattatagtattgtattattctctgtagtaagattagtaataagtgaaaataaatgatttaaaticaaaaaaaaaaaaaaaa

19

gageccagagecagagagegegetgggeggtegctgggeaceegeggagtggaacgggectggtggaatgeacagggtegeagegettgggecacee
tcggtcagagggegecgtgtecagegageaaacgggegecceggageettgetgagaggcagetetgggctttcccagetecgaagteaatactgagat
cccagatgtgtecagagacatcetgaagaggcteggggetggageagecttagtgtgtccacaaagggactectgaaactgactgagagecagtggattt
gecageagtetgagetictaccgagtcticeeccaccteaateectgttgetatggagactaccaatggaacggagacctggtatgagagectgeatgeegt
getgaaggcetctaaatgecactettcacageaatttgetetgeeggecagggecagggctggegecagacaaccagactgaagagaggegggecagect
acctggecgtgatgacaactcctacatgtacattctetttgteatgtttctatttgetgtaactgtgggeagecteatectgggatacaccegeteeccgeaaagty
gacaagegtagtgacccctatcatgtgtatatcaagaaccgtgtgtetatgatctaacacgagagggctgggacggtggaagaccaagacacctggggatt
gegletggggcctecagaactetgetgtggactgeatcaggteteagtgtecctatetgtaagatcaacaagaaacacggttaagggagetegtcactggge
tgggagaagagggectggtagaccgaagectigtgcataaggattttttcccaggaaaagatagactttataaacagtgggageccatgaacaaacatataa
aagtagcaacagataatgaccaataactggticagtggctggagtattagggecctgggeattggagaacggagaagaagtigtageagagggaaatgag
acaggaagatgctctggggacacattttttatgtgttatcticagecatgagaageagtgatgactateccatatcacagatatgatttaccaccaccacectge
cceegeteecegtgaagaaageagggcaagtgctgtgetgeecatttgggectgcatagtgecatgattggaaccecaggaactetggtetecttgectagtge
ttttcaaaactctgtgctacacaggagtggatccaggectgaaggtcatacaattctggggactetctttaagaaaaagaattctaaaatatcttacttttgcaaac
attatgaaaatatactgccacattaatatgttgetagggecectgctaggaccettaagaaggagceteatgtgagtcaggaccetgaatgttaggectegttaget
ctatggttcatatgcttcttgaaccaagtcacagggeacttcccagecacattgecaggeaacaggactaaactacctccaaageaageagtctittcagttttg
actgagtgatgtgagaaacttctittetittctittettttttttttttgagacagtetcectatgtcacccaggetgtggtecageaacccaatettggetcactgeaa
cceccacctecegggttcaageaattatectgecteageeacctgagtagetgggattacaggttcetgtcaccacacccagttaatttatatatatatatatatat
atatatttaagtagagacagggtttcacatgttgeccaggetggtetcgaacteetgtecteaagttatetgeceattttggtetcccaaagtgetgggattacaa
gtgtaagecaccacgactatctgagagaagttttctgatgtcatgttgaatetgetictaaaagactgatactgecaaggtgggeggatcacetgaggtcagga
gticgagaccagectggecaacatggtgaaaceccatctactaaaaaaatacaaaaattageecagacetggtegegggteccegtattcccagetacttggg
aggctgaggcaggagaatigtitgaacccgggaggtggaggttgeagtaageeaagatcacgecactgeactceagectgggtgacagagcaaggcetet
glctcaaaaaaaaacaaaaacaaaaacaaaaaagactgatatcgeacctaaattattattatattaaaagaageagagtatgagagacaggtacatggteca
gtaggaagagaagcageectgatictaccacttaaggtgatgtatgatcttaggetggacacttcteteccteateegttttectettcaacataatgaaatagac
ttgaaagtctctaaggctctatcagtictgacattctaggettcatatacattaagttgagecatatgtaatcactgtgtitgtaggttagaaacagetgagtategta
glttcatatatggticcagcetaatacatgeaatgtggctggtgaacacttctgaattcagaaactatcceagatctcagetagaaccatceactgttetgtttgtee
agtttcaacttaagggatctccatgeggtcectggaagtacecattgaaacatgegtatttgtgtatageagaactetgaaataatattctgacageagttatetet
gaggaattggpttataggtgattttccctitccgeatgataaatttatgtaatatttgactgacttgacegtaagtatgttactigtataataaaaggaaaaaaggta
cttctattttgaaaaaataaaaataaaagectttgggticttgaatggaggatcatggaacacatttgetgecatatgeagttatgtigatgetctgcaaacctgtg
ctgagcccetgttgetcaageecttceteatetettcttgagggagaaggtggagacticcttaaggagatgtgacatatgggaagacaacagattcagaaattt
acgtggataggactttagacaccacccageccaaacticcaaataaaatatggaacgeaa
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agcagaagaaccctcttggactggacgatttgggaattcaaaacttgggacaaactgtcageettgeccetgetgtggaggeagecteaatgetgaaaatgg
agcctctgaacageacgeacceceggeaccgeegecetecageageeceetggagteecgtgeggecggtggeggcageggcaatggeaacgagtactt
ctacattctggttgteatgteettctacggcattttcttgatcggaatcatgetgggctacatgaaatccaagaggegggagaagaagtecageetectgetgcet
gtacaaagacgaggageggetctggggeoageccatgaageegetgeccgtogtetegggcctgaggteggtecaggtecccetgatgetgaacatget
geaggagagegtggegeecgegetgtectgeacectetgttccatggaaggggacagegtgagetcegagtectectecceggacgtgeacctcaccatt
caggaggaggggocagacgaggagetggaggagacctcggagacgeecctcaacgagageagegaagggteetcggagaacatecatcagaattect
agcacccecgggacccetgeggetggetecatcagecageaaccttagagagaggaaagacagttttcaagtgtetggtttcactticacagtgeggetge
cactttgaagagacccttggtaaaccectgattcgggeteggatgggggactaggetcagecggaaccageacetccaaggagteegggaggtecctgt
ggtitgeacceaccactgaaaaagecgeggagatgcgeagegegtacactgactttggggectgggtgttgggpttctgatcagaatttggegggatgatat
gettgecattttctcactggatgecctgggtagetectgeagggtetgeetgticecagggetgccgaatgettaggacacgetgagagactagttgtgatttge
tattttgectagagetttgteetictagatetgattggetgtaagtatetctactgtgtacetgtggeattecticacagtgg gttacaagettetittggattagaggg
gealtttttgatgggagaaagetggagatctgaacccageecatttgeacactaaaaaaaaaaaaaaaaaaaaaanaaaaaaanaaaa

21

ttcageecctetecegggetgegecteegeactcegggecegggeagaagggggtecgectcggececeaccacceagggageagecgagetgaaagg
ccgggaaccgeggctigeggggaccacagetcecgaaagegacgticggecaceggaggagegggagecaageaggeggageteggegegagag
gtgegggccgaatccgagecgageggagaggaatceggeagtagagageggactceageeggeggaccetgeageectegeetgggacageggeg
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cgetgggeaggegeccaagagageatcgageageggaaccegegaageeggeecgeageegegaccegegeagectgeegetetecegeegeegg
tccgggeageatgaggegegeggegetetggetetggetgtecgegetggegetgagectgcageeggeectgecgeaaattgtggetactaatttgece
cctgaagatcaagatggctetggggatgactetgacaacttctceggeteaggtgeaggtectttgecaagatatcaccttgtcacageagacceccetecactt
ggaaggacacgeagetectgacggctattccecacgtetccagaaceccaceggectggaggctacagetgectecacctecaccetgeeggetggagage
ggcccaaggagggagaggctgtagtectgccagaagtggageetggectcaccgeccgggageaggaggecacecccegacceagggagaceacac
agcteccgaccactcatcaggecteaacgaccacagecaccacggeccaggageccgeeaccteecacecceacagggacatgeagectggecaceat
gagacctcaacecctgeaggacccageeaagetgacettcacactceccacacagaggatggaggtecttctgecacegagaggectgctgaggatgga
gectecagteageteccageageagagggctetggggageaggacttcacctitgaaacctegggggagaatacggetgtagtggecgtggagectgac
cgeceggaaccagtecccagtggatcagggggecacgggggccteacagggecteetggacaggaaagaggtoctgggaggegteattgccggagee
ctegtggggcteatctttgetgtgtecctggtogetitcatgetgtaccgeatgaagaagaaggacgaaggeagetactectiggaggagecgaaacaagee
aacggeggggectaccagaageecaccaaacaggaggaatictatgectgacgegggageeatgegeceecteegecectgeeactcactaggecceea
cttgeetettcettgaagaactgeaggeeetggecteeectgecaccaggecaccteeccageattccageecctetggtegetectgececacggagtegte
gegtgtectegeagctccactetgetictetgactictgeetggagacttagggeaccaggggtttctcgeataggacctttccaccacageeageacctgge
atcgeaccattctgacteggtttetecaaactgaageagectcteccecaggtecagetetggaggggagggggatecgactgctitggacctaaatggecte
atgtggctggaagatcetgegggteggecttgggectcacacacetgtageacttactggtaggaccaageatcttggggepotgeccgetgagtggcag
gggacaggagtccactttgtitcgtggggaggtctaatctagatatcgacttgtttttgeacatgtttectetagttetttgticatageccagtagaccttgttactte
tgaggtaagttaagtaagttgattcggtatcceeccatettgettcectaatetatggtegggagacageatcagggttaagaagacttttttttttttittitaaacta
ggagaaccaaatctggaagecaaaatgtaggettagtitgtgtgtigtetettgagtttgtegeteatgtgtecaacagggtatggactatctgtetggtggecce
glttctggtegtetgtiggcaggctggecagtecaggetgecgteggeccgeegectetttcaageagtegtgectgtgteeatgegetcagggecatgetg
aggcectgggecgetgecacgtiggagaageecgtgtgagaagtgaatgetgggactcagecticagacagagaggactgtaggpageecggcagegg
cctggagatcetectgeagaccacgeecgtectgeetgtggegeegtetecaggggetgeticetectggaaattgacgagggptetettgggeagagetg
getctgagegectecatecaaggecaggttctecgttageteetgtggeeecaceetgggecctgggetggaatcaggaatattttccaaagagtgatagtet
tttgcttttggcaaaactctacttaatccaatgggttittcectgtacagtagattttccaaatgtaataaactttaatataaagtagtectgtgaatgecactgectte
gettettgectetgtgetgtgtgtgacgtgaceggactttictgecaaacaccaacatgtigggaaacttggetegaatetetgtgecttegtetttceecatgggga
gggattetggticcagggtecctetgtgtatttgettttttgttttggetgaaattctectggaggteggtaggticagecaaggttttataaggetgatgteaatttct
gtgttgecaagetecaageeccatetictaaatggeaaaggaaggtggatggecccageacagettgacctgaggetgtggtcacageggaggtgtggag
ccgaggectaccecgeagacaccttggacatectceteccacceggetgeagaggecagaggeecceageccagggceteetgeacttacttgettatttga
caacgtttcagegacteegttggecactecgagaggtggeccagietgtggatcagagatgecaccaccaagecaagggaacctgtgtecggtattcgatac

tgcgactttetgectggagtgtatgactgeacatgactcggggetegggaaagggetcggcteaccatgetcatetgetggteegtgggacggtgeccaag
ccagaggctgggttcattigtgtaacgacaataaacggtacttgteatticgggcaaaaaaaaaaaaaaaaaa
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cgetgggectgececggaatececgeegectgegeccegegeececgegeectgegggecatgggageecggecgecggeagggacgacgectgtgagac
ccgegageggcecteggggaccatggggagegatcgggeccgeaagggeggaggggeccegaaggacticggegegggactecaagtacaacteccg
geacgagaaagtgaatggettggaggaaggcegtggagticctgecagtcaacaacgtcaagaaggtggaaaageatggeecgggecgetgggtgatoc
tggcagecgtectgatcggectectettggtettgetggggateggcttectggtgtggeatttgeagtacecgggacgtecgtetecagaaggtettcaatgge
tacatgaggatcacaaatgagaattttgtggatgcetacgagaactccaactceactgagtttgtaageetggecageaaggteaaggacgegetgaagetg
ctgtacageggagtcecattectgggeecectaccacaaggagteggetgtgacggectticagegagggeagegteategectactactggtetgagticag
catcccgeageacctggtegaggageccgagegegteatggeegaggagegegtagteatgetgeccecgegggegegeteectgaagteetttgtggt
cacctcagtggtggctttccecacggactccaaaacagtacagaggacccaggacaacagetgeagetttggectgeacgecegeggtetggagetgatg
cgcttcaccacgeccggceticectgacageecctacceegeteatgecegetgecagtgggecctgcggggegacgecgacteagtgctgagecteacct
tccgeagetttgaccttgegtectgegacgagegeggeagegacetggtgacggtgtacaacacectgagececatggageceeacgeectggtgeagtt
gtgtggeacctacecteecteetacaacctgaccttccactecteccagaacgtectgeteatcacactgataaccaacactgageggeggeateceggcettt
gaggecaccticticcagetgectaggatgageagetgtggaggecgcettacgtaaageecaggggacattcaacageecectactacceaggecactace
cacccaacattgactgeacatggaacattgaggtgcccaacaaccageatgtgaaggtecgcettcaaattettctacetgetggageeeggegtgectgegg
geacctgecccaaggactacgtggagatcaatggggagaaatactgeggagagaggteccagttcgtegteaccageaacageaacaagateacagttc
gettceactcagatcagtcctacaccgacaccggcettcttagetgaatacetetectacgactceagtgacceatgeccggggeagttcacgtgeegeacgg
gecggtgtatceggaaggagetgegetgtgatggetgggecgactgeaccgacecacagegatgagetcaactgeagtigegacgecggecaccagttca
cgtecaagaacaagttctgeaagecectettctgggtetgegacagtgtgaacgactgeggagacaacagegacgageaggggtgcagttgtecggecca
gaccttcaggtgticcaatgggaagtocctetcgaaaagecageagtgcaatgggaaggacgactgtggggacggetcegacgaggectectgeeecaa
ggtgaacgtcgteacttgtaccaaacacacctaccgetgecteaatgggetetgettgageaagggeaacectgagtgtgacgggaaggaggactgtage
gacggctcagatgagaaggactgegactgtegectgeggtcattcacgagacaggetegtgtigtigggggcacggatgeggatgaggecgagtegecc
tggcaggtaagectgeatgetetgggecagggecacatetgeggtgctteecteateteteccaactggetggtetetgecgeacactgetacategatgaca
gaggattcaggtactcagaccecacgeagtggacggecttectgggettgeacgaccagagecagegeagegeccetggggtgeaggagegeaggete
aagegceatcatctcceaccecttcttcaatgacttcacettcgactatgacategegetgetggagetggagaaaccggeagagtacagetecatggteegg
cccatctgectgeeggacgecteecatgtetteectgeeggeaaggecatctgggteacgggetggggacacacccagtatggaggcactggegegetga
tectgeaaaagggtgagatcegegteatcaaccagaccacctgegagaacctectgecgeageagatcacgecgegeatgatgtgegtggecttectcag
cggeggegtggactectgecaggetgatticegggggaceectgtecagegtggaggeggatgggeggalteticcaggeeggtgtggtgagetggggag
acggetgegetcagaggaacaagecaggegtgtacacaaggeteectetgtitcgggactggatcaaagagaacactggggtataggggeecgggeccac
ccaaatgtgtacacctgeggggeeacceatcgtceaccecagtgtgeacgecetgeaggetggagactggaccgetgactgeaccagegeeeccagaaca
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tacactgtgaactcaatctccagggetccaaatetgectagaaaacctetegeticetcagectccaaagtggagetgggaggtagaaggggaggacactg
gtggttctactgacccaactgggggcaaaggtitgaagacacageetcceecgecagecccaagetgggeegaggegegtttgtecatatetgecteecct
gtetctaaggageagegggaacggagettcggggcctectcagtgaaggtggtgggoctgccggatetgggctgtgggeccettgggccacgetetigag
gaagcccaggetcggaggaccectggaaaacagacgggtctgagactgaaattgttttaccagetcecagggtggacticagtetgtgtatttgtgtaaatgag
taaaacattttatttctititaaaaaaaaaaaaaaaaaanaaaaaaanaaanaaaaaaanaanaaaaaaan

23

gegeggegctegggecggteegeccgegegeaggtgagteagecagggeggagegeagetgegecgggettgggegectggegecgecgcetecce
accgtegttttccecacegaggeegaggegteccggagteatggecggectgaactgeggggtetctategeactgetaggggtictgctgctgggteegg
cgegeetgeegegeggggcagaagettttgagattgetetgecacgagaaageaacattacagtictcataaagetggggaceecgactetgetggeaaaa
ccetgltacategteatttctaaaagacatataaccatgttgtccatcaagtctggagaaagaatagtetttacetttagetgecagagtectgagaatcactttgt
catagagatccagaaaaatattgactgtatgtcaggeccatgteettttggggaggttcagettcagecctegacategttgttgectaccetcaacagaacttte
atctgggatgtcaaagctcataagageateggtttagagetgeagttticcatccetegectgaggeagateggtcegggtgagagetgeccagacggagte
actcactccatcageggecgaatcgatgecacegtggtcaggatcggaacctictgeageaatggeactgtgtcecggatcaagatgcaagaaggagtga
aaatggecttacaccteccatggticcaccecagaaatgtetceggcttcageattgecaaacegeteatctataaaacgtctgtgeateatcgagtetgtgtttg
agggtgaaggctcageaaccetgatgtetgecaactacccagaaggcttcectgaggatgagetcatgacgtggeagtitgtegticetgeacacctgeggg
ccagegtetecticcteaacttcaacctetccaactgtgagaggaaggaggageggettgaatactacatcccgggetecaccaccaaccecgaggtgtica
agctggaggacaageagectgggaacatggeggggaacttcaacctetctetgeaaggetgtgaccaagatgeccaaagtccagggateetecggetge
agttccaagttttggtccaacatccacaaaatgaaageagtgagtgagecceactttectttttcticetectecageaccttegtigtttcetgggtagtetgectg
ggtgaggcteecttectgtttcteatetgtggcetictgaaacacttagactetggacccageaagagtitcaggaagtggettgctaggeagttagacaggettg
ttggtgaacacccggtatgtagticcatttcagecacaataaaaagaaatetigeattcaaaaaaaaaaaaaaaaaaa

24

caccatgcectgettgtegectaggecegetagecgeegeceetectectcageetgetgetgticggettcacectagtetcaggeacaggageagagaaga
ctggegtgtgecccgagetecaggetgaccagaactgeacgeaagagtgegtctecggacagegaatgegecgacaacctcaagtgetgeagegeggee
tgtgecacctictgctetetgeccaatgataaggagggttectgececcaggtgaacattaactttccecageteggectetgtegggaccagtgecaggteg
acagccagtgtcetggecagatgaaatgetgecgeaatggetgteggaaggteteetgtgteactcecaatttctgagetccagecaccaccaggetgage
agtgaggagagaaagtttetgectggecctgeatetggticcageecaccetgeecteecctitttcgggactetgtattcectettgggetgaccacagettete
ccttteccaaccaataaagtaaccactttcageaaaaaaaaaaaaaaaaaaaaaaaaa

25

agcagcaggaggaggcagageacagceatcgtcgggaccagactegtetcaggecagttgeagectictcagecaaacgecgaccaaggaaaacteact
accatgagaattgcagtgatttgcttttgectectaggeatcacctgtgccataccagttaaacaggetgatictggaagtictgaggaaaageagetttacaac
aaatacccagatgcetgtggecacatggetaaaccctgaccecatetcagaageagaatctectagececacagacceticcaagtaagtccaacgaaageca
tgaccacatggatgatatggatgatgaagatgatgatgaccatgtggacagecaggactceattgactcgaacgactetgatgatgtagatgacactgatgat
tctcaccagtctgatgagtetcaccattctgatgaatctgatgaactggteactgattttcccacggacctgecageaaccgaagttttcactecagttgtceeca
cagtagacacatatgatggeccgaggtgatagtgtggtttatggactgaggtcaaaatctaagaagtttcgeagacctgacatccagtaccectgatgetacaga
cgaggacatcacctcacacatggaaagegaggagttgaatggtgcatacaaggecateccegttgececaggacctgaacgegecttetgattgggacage
cgteggaaggacagttatgaaacgagtcagetggatgaccagagtgetgaaaceccacagecacaageagtceagattatataagcggaaagecaatgatg
agagcaatgagcattccgatgtgattgatagtcaggaactttccaaagtcageegtgaatticcacagecatgaatttcacagecatgaagatatgetggttgta
gaccccaaaagtaaggaagaagataaacacctgaaatticgtatttctcatgaattagatagtgcatctictgaggtcaattaaaaggagaaaaaatacaatttc
tcactttgcatttagtcaaaagaaaaaatgctttatagcaaaatgaaagagaacatgaaatgettctitctcagtttattggttgaatgtgtatctatttgagtetgga
aataactaatgtgtttgataattagtttagtttgtggcticatggaaactecctgtaaactaaaageticagggttatgtetatgttcattctatagaagaaatgcaaa
ctatcactgtattttaatatttgttattctctcatgaatagaaatttatgtagaagecaaacaaaatactittacceacttaaaaagagaatataacattttatgteactat
aatcttttgttttttaagttagtgtatattttgttgtoattatetitttgtggtgtgaataaatctittatcttgaatgtaataagaaaaaaaaaaaaaaaataaaaaaaaaa
4222242222222222aaa
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gtggeecggatgttcggtgecagetgecagateegetgatctagtgctictcgaaaaaaaccticaggeggeccatggeatgectiggactttattgtgggaag
accctattatttaaaaatggctcaactgaaatatatggagaatgtggggtatgcccaagaggacagagaacgaatgeacagaaatattgtcagecttgecacag
aatctcctgaactttatgattggctetatettggatttatggcaatgettcetetggttttacattggticticattgaatggtactcggg gaaaaagagttccagege
acttttccaacacatcactgeattatttgaatgecageatggeagetattatcaccttacttgtgagtgatccagttggtetictttatattegticatgtcgagtattgat
getttctgactggtacacgatgetttacaacccaagtecagattacgttaccacagtacactgtactcatgaageegtetacceactatataceattgtatttatet

attacgcattetgettggtattaatgatgetgetecgacctetictggtgaagaagattgeatgtgggttaggeaaatctgategatttaaaagtatttatgetgeac
tttacttcticccaattttaaccgtgcticaggeagtiggtggaggecttttatattacgeettccecatacattatattagtgttatetttggttactetggetgtgtacat
gtetgetictgaaatagagaactgetatgatettctggtcagaaagaaaagacttattgtictcticagecactggttacttcatgectatggaataatcteeattte

cagagtggataaacttgagcaagatttgccccttttggetttggtacctacaccageccttttttacttgticactgeaaaatttaccgaaccttcaaggatactete
agaaggagccaatggacactgagtgtagacatgtgaaatgccaaaaacctgagaagtgctectaataaaaaagtaaatcaatcttaacagtgtatgagaact
attctatcatatatgggaacaagattgtcagtatatcttaatgtitgggtttgtetttgttttgtitatggttagacttacagacttggaaaatgcaaaactetgtaatact
ctgttacacagggtaatattatctgctacactggaaggecgetaggaageecttgctictctcaacagticagetgtictitagggcaaaatcatgtttctgtgtac
ctagcaatgtgttcceattttattaagaaaagetttaacacgtgtaatctgeagtecttaacagtggegtaattgtacgtacctgttgtgtttcagttigtttttcaccta
taatgaattgtaaaaacaaacatacttgtggggtctgatagcaaacatagaaatgatgtatattgttttttgttatetatttatittcatcaatacagtattttgatgtatt

gcaaaaatagataataatttatataacaggtttictgtitatagattggticaagattigtitggattattgticctgtaaagaaaacaataataaaaagcttacctaca
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ddadaaaaaaaaaaaaaaaaaaaaaaaaa

27

ggggacageaacttccttgatcectgecacgeacgactgaacacagacageagecgectegecatgaagetgcetgatggteeteatgetggeggeectect
cctgeactgetatgeagattctggetgeaaactcetggaggacatggtigaaaagaccatcaattecgacatatctatacctgaatacaaagageticticaag
agttcatagacagtgatgecegetgeagaggetatggggaaattcaageagtgtttectcaaccagteacatagaactetgaaaaactttggactgatgatgeat
acagtgtacgacagcatttggtgtaatatgaagagtaattaactttacccaaggegtttggetcagagggctacagactatggecagaactcatetgttgattge
tagaaaccacttttctttettgtgtgtetttttatgtggaaactgctagacaactgttgaaacctcaaatteatttccatttcaataaactaactgcaaatctaaaaaa
4222242222229222a3234aaa

28

gaggeggecaaggegggegecgagglitgeaaaggetcgeageggecagaaacceggetcegageggeggeggeccggcttcegetgeccgtgage
taaggacggtcegetecctetagecagetecgaatectgatccaggegggggecagggeccectcgeeteccetetgaggaccgaagatgagettectett
cagcagecgcetctictaaaacattcaaaccaaagaagaatatccctgaaggatctcatcagtatgaactettaaaacatgeagaageaactctaggaagtge
gaatctgagacaagctgttatgttgcetgagggagaggatctcaatgaatggattgctgteaacactgtggattictitaaccagatcaacatgttatatggaact
attacagaattctgeactgaageaagctgtceagteatgtetgeaggtcegagatatgaatatcactgggeagatggtactaatattaaaaagecaatcaaatg
ttctgcaccaaaatacattgactatttgatgacttgggticaagatcagettgatgatgaaactctttttectictaagattggtgteccatttcccaaaaactttatgt
ctgtggcaaagactattctaaagegtetgttcagggtttatgcecatatttatcaccageactttgattctgtgatgeagetgcaagagggggeccacctcaaca
cctectttaageactttattttetttgticaggagtttaatctgattgataggegteagetggcacctcticaagaattaatagagaaacttggatcaaaagacagat
aaatgtttcttctagaacacagttacceccttgetteatetattgetagaactatcteattgetatetgttatagactagtgatacaaactttaagaaaacaggataaa
aagatacccattgectgtgtctactgataaaattatcccaaaggtaggtigetatgatagtttccgagtaagaccttaaggacacagecaaatcttaagtactgt
gtgaccactcttgttgttatcacatagtcatactiggttgtaatatgtgatggttaacctgtagettataaatttacttattattcttttactcatttactcagteatttettta
caagaaaatgattgaatctgttttaggteacagcacaatggacattaagaatttccatcaataatttatgaataagtttccagaacaaatttectaataacacaate
agattggttttattcttttattttacgaataaaaaatgtatttttcagtatectigagatttagaacatctgtgteacttcagataacattttagtitcaagtttgtatggtag
tgtttttatagataagatacgtetattttttcaaaattcatgattgeagtitaaatcatcatatgacgtgtgg gtegeageaaccaaagttatttttacagggactttatt
ttttgatctttatttgagattgttttcatatctatctaaattattaggagtgtgtgtatcagaagtaattttttaatgtctictaaggatggteticcaggettttaaactgaa
aagcttaattcagatagtagettitggctgagaaaaggaatccaaaatattaataaatttagatctcaaaaccactatttttattatticattatttttcagaggecttaa
aattctggataagagaatggaggaaaatactcagagtactigattattttatttccttttattaaaaaattacttctatgtttttattgtetcttgagecttagttaagagt
agtgtagaaatgcatgaacttcatcctaataaggataaaacttaaggaaaaccacaataaaccatgaaggtgtacacatcctataacacagataaagtittggt
gtgctacctattcttgagagagtgagtoagtetatgtetitaaaggaaacaaaatgggagaaataagttttaaaaaaatecteattitgttaatattcaaaagatgg
actgagcettccacttgggttttatettgttttaattgtitttgtatcaaaacttgaaattcetetatttctattgggatataaaagecttceccticagtgaagaaaacattt
attttttatttgattcctaggatttagtaaactctagetgtetatttaaaatgtactgaggcacaacaagtattatactggaagactigecaaactggeaaagetttaa
gltcatcageattctatgtggticagagetgtgatitttgeaaagtattttaccaacctectcgatggetttgataaaggttagatttgatgttttttttttagatttattttt
cttactccactaaactataaagaaaataattacttagaaactccattttaaataatcatttcctagaaattcttaaatatatacagaattttaaagaaaacatttcatct
gatttagttagcatccacatatcattgaggaattaaagtgtgggacagtcattatt

29

aagaagcgacgtgtcceactgteetggeteegtgggtecagtgagattggecctggeegctggagetgetgtggcteccgeegeggegectgecatggag
gecatgecagageccagaacteacgeegggggaggecgagacagecggeggtactcatagatgaggeeageggcgecgecggcegcgecggcage
ccgggcetctccatgageaggeggeggeggegacggetgcggeggeaccggeagtittcggtecccagggaggatgaagacactgtitgaagagatcaa
agcatcaattaaaaataactataaccaagatcgatcattitgtaggectgttettcettggggggetgtttttactatcaaagetggeegeaaageagtateetgta
caccactctatgttgaaataagactgaaaaatacctgcaccatagatggattettgatgttattatatgteattcttaatgaaaatgaaaacttccetagggaactct
ctcttcattttggtagagagtttgtagactgttttctitacttaatggacacctacagttttacaactgtgaagetactttggatttgggacaagatggaaaaacage
aatacaaatctgaagtccataaagcttcattaataattgatttgtttggeaatgageatgataattttacaaaaaatcttgaaaatcteatgtctaccattcaagaga
gttactgttccaactggegatgeccaactegagtgeaggaggatcageagegeacaattaatataaatcctecceaagaaattccacatggaaacttgataag
actggctgtgaatgagttatictgticcaagattgaactgtgtgaagageatgggtgtegtegcttaagagaattttcccaacgaattttctgecatggggeacc
ccettttgttgtettaaatatgcaacattggaaatetgaagatctggegtatgtacectattacttggatttgtetgatcacaagtattigttggaaggteccacattat
ttaacaaagaggaacatcattattctgcagetttccagattggtggacattggatgcactatgatgggcetcagaaatgtgaatttaattttgttaaataaaceccea
gagtttcteetettgteateattggtttatattcgageaacagagaaataaatatagattgatgetaaaagtigttttecctectgeccatgetetcecagatgaagg
gettttattttgtgtatacttggtatccaagaaaatagttcaactatactagtttcagaagtgtattttcagtgtttaaccceaggtaaatgttttatatagaggatctgt
gcaaaaatgtttgtaatttttttatatttcctgagttatttttatatgageatattttatgtiggaataaaatatatctigtggectttgtattttttatttatatgtacctcaaag
atttttacaattctgtctitgaattcaagaaatactttgtcatctgaattctaaatttttcttttggatattcgagtaaaacctaggtaaaagtattttaagtttatataattt
aacagttcaaaatatatctgactgtatttctttgceetacetcactataatccaaagtgeactatttgatctagtatggatttgaatgtacaatttatcgatggettagtt
tattagttcgatttgectagtatecctgeageaattttttaaaatgtetgagaaatttttcagagettaaactatttetttataatggeaaattacttttaactacttcctaa
agtattataaacctgccagtggattttaagtgatagctaagettccaagettaattcacgttattacaaataaattatataactatcttaaatgtttatcttataattaaat
gtaatttgaaatgctctaatgtattttgcagataaaacaactataaacaatattaggeaactggatgtttactagtgtcggactagcaatagaaatgeactttaaat
atatatttaaggggaaatgegtgcctggaaatacttetittcctagtgaagttttatattgacacagagaaaagaatacttaaaattttgagtgatgtctactggette
cttgtaagtagtgattgatageatgcggcetttgacttgecaatacaaatcattacgattttatagttatcagaacattacgtttctttataaagaccctaaggteactett
ctttttgeaacttaagggaaaaaatatictcaagggaaaatactttttgaaatttatcaccattttagtgtttacatttcaataaatagttcacttcaggttgggattga
gattagttgcaatatatttagaagetcctacatgacageacagatcactgecatetgetgaactgctaaagtgettggtgecatgttgagaaaacttacccaaga
atggataaatatgggtgaaacattactgagaatgectcacgttageaaatactatgaaaattettgtitatatatcaaactgatttattttacaaaaaaaaaaaattc
accccaagatttatttagtttcccaagtgtatctgattaggatttaatttagagtaaacttttctggggacacctgattgeatgaactgaagtatacaataacacaaa
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tattacagtaaacataaatggtgtcattaacaaaattattcctaatgcagatttattctitcaggaaatgeactttatttggaatactagtttatcatgaaacaatgactt
acctacctcacagggttettgtoaggattaagatgtttgttaaaatctigactacctigaacatgetaataaaaaaacatttttctacetettttatttgea

30

ggaagaggagectitctaaggeggtegetcegggaaatecgggecctaggattgtceactcateccagtatcagegagatacggggagatagagttageg
acaacgtgagccagagetggageacgtitggtgagagaccagaaageaatggaggecggagaggegaaggagegegticcgaaacaaaggcaagte
ctgatattctttgttttgctgggcatagetcaggcetagttgecagectaggeactattcagtggeegaggaaacggagagtggctectttgtggecaattigttaa
aagacctgggectggagataggagaacttgctgtgagggegeccagggtegtitccaaaggaaaaaaaatgeatttgeagticgataggeagacegggg
atttgttgttaaatgagaaattggaccgggaggagcetgtgcggeccecacagagecectgtgtectacetticcaggtgttactagaaaatceettgeagtttttica
gecggagetacggattaggeacgtaaatgateattceecagttttcetagacaaagaaatacttttgaaaattccagaaagtatcactectggaactactttctta
atagaacgtgcccaggacttggatgtaggaaccaacagtctccaaaattacacaatcagteccaatttccacttteatcttaatttacaagacagtetegatgge
ataatattaccacagctggtgcetgaacagagceectggatcgegaggageagectgagatcaggttaacectcacagegetagatggegggagtecaceea
ggtecggeacggecctggtacggattgaagtigtggacatcaatgacaacgteccagagtttgcaaagetgetctatgaggtecagateccggaggacage
ccegltggatcecaggtteccategtetctgecagggatttagacattggaactaatggagaaatatettatgeattttcccaageatctgaagacattcgeaaa
acglttcgattaagtgcaaaatcgggagaactgctittaagacagaaactggatttcgaatcecatccagacatacacagtaaatattcaggegacagatggte
ggggcectatctggaactigtgtegtatitgtccaagtgatggatttgaatgacaatectceggaactaactatgtecgacacttatcaatcagatcccagaaaactt
geaggacacccteattgetgtatticagegtttcagateetgactccggagacaacggaaggatggtgtgctecatccaagatgatettecttttttettgaaacct
tctgttgagaacttttacactctggtgataagecacggecctggaccgggagaccagatccgaatacaacatcaccateacegteaccgacttegggacaccee
aggctgaaaaccgageacaacataaccgtgetggtetccgacgteaatgacaacgeeeccgeettcacecaaacctectacaccetgttegtecgegagaa
caacagccecgecctgeacateggeagegteagegecacagacagagactcgggeaccaacgeceaggteacctactegetgetgeegeeccaggac
ccgeacctgeeectegectecctggtctecatcaacgeggacaacggecacetgttcgetcteccagtegetggactacgaggeectgeaggegticgagtt
ccgegtgggegecgeagacegeggcetecceggegttgageagegaggegetggtecgegtectggtectggacgeecaacgacaactegeecttegtee
tgtaccegetgeagaacggceteecgegecctgeaccgagetggtgeccegggeggecgagecgggetacetggtgaccaaggtegtggeggtegacgg
cgactcgggccagaacgeetggetgtegtaccagetgetcaaggecacggageecgggctgticggegtgteggcgeacaatggegaggtecgeaceg
ccaggetgcetgagggagegegacgetgecaageagaggctgatggtectggtcaaggacaatggegagecteegegeteggecaccgecacgetgea
cgtecteetggtggacggcetictcecagecectacetgetgeteceggaggeggeaceggeecaggeccaggecgacttgetcaccgtetacetggtegte
geattggecteggtgtettegetetteetettcteggtecteetgticgtggeggtecggctgtgcaggaggageagggeggectegatgggtegetgetegg
tgecegaggececccetticcagggeagatggtegacgteageggeaccgggacceetgteccagagetaccagtacgaggtgtgtetgactggagaateeg
ggacaaatgagticaagttcctgaagecaattatceccaacttegttgetcagggtgcagagagggttagegaggeaaateccagtitcaggaagagetttga
attcacttaagtgttaataaggatctactgaggctagtctegtitaatttgtggaaagtecttttttactgetttgeccattggaggtgtcteettttattagaaagtaac
catcttattccaattctatgeatgttactggtatitataaatgtatgagtttttttgeggtataataaatgtaaattttctttgtatictaaaaaaaaaaaaaaaaaaaaaa

31

cgctaagegteccagecgeateectccegeagegacggeggeccgggaccegeggectgtoaaccatgaacaccegeaatagagtggtgaacteegg
geteggegecteecctgeetecegeecgaccegggatceccaggacectictgggeggeaaggggagetgageeccgtggaagaccagagagagggt
ttggaggcageccctaagggeccticgegggagagegtegtgcacgegggecagaggegeacaagtgcatacacctigatageaccaaatataaaccg
gagaaatgagatacaaagaattgecggageaggagetggecaacctggagaagtggaaggageagaacagagetaaaccggttcacetggtgcceagac
gectaggtggaagecagtcagaaactgaagtcagacagaaacaacaactccagetgatgeaatctaaatacaageaaaagetaaaaagagaagaatetgt
aagaatcaagaaggaagctgaagaagetgaactccaaaaaatgaaggcaaticagagagagaagageaataaactggaggagaaaaaaagacttcaag
aaaaccttagaagagaagcatttagagagcatcagcaatacaaaaccgetgagticttgageaaactgaacacagaatcgecagacagaagtgectgtcaa
agtgctgttgtggcccacaatectcaacatggaaacticetatectgeetagggatcacagetgggecagaagetgggcttacagagattetctaaaggeag
aagaaaacagaaaattgcaaaagatgaaggatgaacaacatcaaaagagtgaattactggaactgaaacggeageageaagageaagaaagagecaaa
atccaccagactgaacacaggagggtaaataatgcettttctggaccgactccaaggcaaaagtcaaccaggtegectcgageaatetggaggetgttggaa
tatgaatagcggtaacagetggggtictetattagttttticgaggeacctaagggtatatgagaaaatattgactectatetggecttcatcaactgacctcgaaa
agcctcatgagatgctttttcttaatgtgattttgttcagecteactgtttttacettaatttcaactgeccacacacttgaccgtgcagtcaggagtgactggcettete
cttgtceteatttatgeatgtitggaggagetgattectgaacteatatttaatctetactgeccagggaaatgetacattatttttctaattggaagtataattagagtg
atgttggtaggetagaaaaagagggagtcacttgatgctttcaggttaatcagagetatgggtectacaggettgtetttctaagtgacatattcttatctaattcte
agatcaggtittgaaaagetttgggggtetttttagattttaatccetactttctttatggtacaaatatgtacaaaagaaaaaggtcttatattettttacacaaatttat
aaataaattttgaactcctictgtaaaaaaaaaaaaaaaaaaaaaa

32

ctggageegetgageeeccgetgeggecgggagetecatgggggagegeeggeagegetigggaagatgeeccggecggagetgecectgecggag
gectgggagpagecgegegacticgacggeaaggtetactacatagaccacacgaacegeaccaccagetggategacecgegggacaggtacacca
aaccgctcacctttgetgactgeattagtgatgagttgccgetaggatgggaagaggcatatgacccacaggttggagattacttcatagaccacaacaccaa
aaccactcagattgaggatcctcgagtacaatggeggegggageaggaacatatgetgaaggattacetggtggtggeccaggagectetgagtgcacaa
aaggagatctaccaggtgaagecageagegectggagettgecacageaggagtaccageaactgeatgeegtetgggageataagetgggcteccaggte
agcttggtctetggttcatcatccagetccaagtatgacectgagateetgaaagetgaaattgecactgeaaaatccegggtcaacaagetgaagagagag

atggttcacctccageacgagetgeagttcaaagagegtggctttcagaccetgaagaaaatcgataagaaaatgtetgatgetcagggeagetacaaactg
gatgaagctcaggetgtettgagagaaacaaaagecatcaaaaaggctattacetgtggggaaaaggaaaageaagatetcattaagagecttgeeatgttg
aaggacggcttccgeactgacaggggetctcactcagacctgtggtecageageagetetetggagagticgagtttceegetacegaaacagtacctgga
tgtgageteccagacagacatctcgggaageticggeatcaacageaacaatcagtiggeagagaaggteagattgegecttcgatatgaagaggctaaga
gaaggatcgceaacctgaagatccagetggecaagettgacagtgaggecetggeetgggetactggactcagagagggaceggcetgatecttatcaacg
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agaaggaggagctgctgaaggagatgegcticatcageeccegeaagtggacccagggggaggteggagcagetggagatggeccggaagegectgy
aaaaggacctgeaggeageccgggacacccagageaaggegetgacggagaggttaaagttaaacagtaagaggaaccagettgtgagagaactgga
ggaagecacccggeaggtggcaactetgeactcecagetgaaaagictctcaageageatgeagteectgtectcaggeageageeceggateecteacg
tccagecggggcteectggttgeatceagectggacteetecacttcageecagettcactgacctetactatgaceeetttgageagetggactcagagetge
agagcaaggtggagttcetgetectggaggggeccaccggeticcggeccteaggetgeatcaccaccatccacgaggatgaggtegecaagacecag
aaggcagagggaggtgeccgectgcaggetetgegticectgtetggcaceccaaagtecatgaccteectatecccacgttectetetetecteeceectee
ccaccctgtteecctetecatggetgaceecctectggetggtgatgecttccteaactecttggagtttgaagacceggagetgagtgecactetitgtgaactg
agccttggtaacagegeccaggaaagataccggetggaggaaccaggaacggaggecaageagetgggecaagetgtgaatacggeccaggggtgte
gectgaaagtggectgtgteteagecgeegtateggacgagtcagtegetggagacagtegtetatacgaggcttcegtgeagagactgggtecttcagaa
getgctgeatttgacagtgacgaatcggaageagtggetecgaccegaattcagattgecctgaagtatgatgagaagaataageaatttgeaatattaatca
tccagetgagtaacctttctgetetgttgecageaacaagaccagaaagtgaatatcegegtggctgtectteettgetetgaaageacaacctgectgttcegg
acccggectetggacgectcagacactctagtgticaatgaggtgtictgggtatecatgteetatccageccticaccagaagaccttaagagtcgatgtetgt
accaccgacaggagecatctggaagagtgectgggaggegeecagatcagectggeggaggtetgecggtetggggagaggtegactegetggtacaa
ccttctcagetacaaatacttgaagaageagageagggagetcaagecagtgggagttatggcecctgecteagggectgccageacggacgetgtgtet
getctgttggaacagacageagtggagetggagaagaggcaggaggecaggageageacacagacactggaagacagetggaggtatgaggagace
agtgagaatgaggcagtagcegaggaagaggaggageaggtggaggagpageagggagaagageatgtiticaccgagaaagectcacctgatatgg
atgggtacccageattaaaggtggacaaagagaccaacacggagaccecggecceateceecacagtggtgcgacctaaggaccggagagtgggeac
ccegleccaggggecatttcticgagggageaccateatcegetetaagaccttctecccaggaccccagagecagtacgtgtgceggcetgaateggagte
atagtgacagctccactctgtccaaaaagecacctittgticgaaactcectggagegacgeagegteeggatgaageggecettecteggteaagtegetge
getcegagegtetgatecgtacetegetggacctggagttagacetgeaggegacaagaacctggeacagecaactgaceeaggagatetcggtectgaa
ggagetcaaggageagetggaacaagecaagagecacggggagaaggagctgecacagtggtigegtgaggacgagegtttcegectgctectgage
atgctggagaageggceagatggacegageggageacaagggteageticagacagacaagatgatgagggcagetgecaaggatgtecacaggetee
gaggccagagcetgtaaggaacccecagaagticagtetitcagggagaagatggceatttttcacceggecetecggatgaatateecagetetetetgeagatg
acgtctaatcgecagaaaagtatttcetttgticcactgaccaggcetgtgaacattgactgtggcetaaagttatttatgtggtgttatatgaaggtactgagtcaca
agtcctctagtgcetettgttggttteaagatgaaccgactttttagtitgggteetactgttgttattaaaaacagaacaaaaacaaaacacacacacacacaaaa
acagaaacaaaaaaaaccagcattaaaataataagattgtatagtttgtatatttaggagtetatttttgggaaagaaaatttaaatgaactaaageagtattgagt
tgctgctettettaaaategtttagattitttttggtitgtacagetceaccttttagaggtettactgecaataagaagtaatgectgggggacggtaatectaatagg
acgtcccgeacttgtcacagtacagcetaatttticetagttaacatattttgtacaatattaaaaaaatgcacagaaaccattgggggggattcagaggtgcatee
acggatcttcttgagetgtgacgtgtttttatgtggctecccaacgtggagegggcagtgtgataggetgggtegectaageagectagtetatgtgggtgac
aggccacgetggtetcagatgeecagtgaagecactaacatgagteagge gagpectgtgggpaactecattcagttttatctccatcaataaagtggecttt
€a42222242222222222422222222aa

33

aatcggttgagagetgagetggacttiggeggtegggagecggagectgctigtigcagetgtegetgaggacgectctagetagticeettttagactatggeg
acatacctggagttcatccagecagaatgaagaacgggatggtgtecgttttagtiggaacgtgtegecticcagecggetggaggctacaagaatggtigta

ccectggettgtetecttacteetttgaaagaacgtecagacctacetectgtacaatatgaacctgtgetttgcageaggecaacttgtaaagetgtictcaace
cactttgtcaggttgattatcgagcaaaactttgggcectgtaattictgttticaaagaaatcagtttcctccagettatggaggcatatetgaggtgaatcaacctg
ccgaattgatgecceagtttictacaattgagtacgtgatacagegaggtgctcagtcecectetgatettictetatgtggttgacacatgeetggaggaagatg

accttcaageactcaaagagtcectgcagatgteectgagteticttectccagatgetetggtgggtetgateacatttggaaggatggtecaggttcatgage
taagctgtgaaggaatctccaaaagttatgteticcgagggaccaaggatttaactgecaaageaaatacaggatatgtigggcectgaccaagecageeatge

ccatgecageaageacgacctgeacaaccacaggageacccettttgettcaageagatttctgeagectgttcacaagattgatatgaaccteactgatettett

ggggagctacagagggacccatggecagtaactcaggggaagagacctttgegatcecactggtgtggcttigteeattgctgttiggettgetggagggcact
tttccaaacacaggagccaggatcatgetgtttactggaggteceectacccaagggectggeatggtegtiggagatgaattaaagattectattegttettg

geatgatattgagaaagataatgcacgattcatgaaaaaggeaaccaageactatgagatgcettgetaatcgaacagetgeaaatggteactgceattgatattt
atgettgtgeecttgatcaaactggactittggagatgaagtgttgtgcaaatcttactggaggctacatggtaatgggagattctitcaacacttctetettcaag

cagacattccaaagaatctttactaaagattttaatggagatticcgaatggeatttggtectactttggacgtaaagacetetcgggaactgaagattgcagga

gecattggtceatgegtatctetgaatgtgaaaggactgtetgtgtcagaaaatgagettggtgttgetgecacgagtecagtggaaaatetgtggectagatee
tacatctacacttggcatctattttgaagttgtcaatcagcacaacacceegatcceccaaggaggeagaggagecatceagtttgteacgceattatcageact
ccagceacccagagacgeatecgegtgaccaccategeccgaaattgggeagatgtacagagtcagetcaggeacatagaageageatttgaccaggagg
ctgcggeagtettgategcacggcttiggggtgticcgageggagtcagaggaggggcecgatgtgctceggtegetggaccgacaactcatecgactgtg
tcaaaagtttggacagtataacaaagaagaccccacttctittaggttatcagattectttictctatatceteagtttatgticecatctgagaagatcteeatttcttca
agtetttaacaacagtectgatgagtegtcatattacagacatcattttgecceggeaggacctgacecagtceeteatcatgatccageccattetetactettac
tectttcatgggecaccagagecagtactettggatageageageattctagetgacagaattttgetgatggatactttctttcaaattgteatttatettggtgag

accatagcccagtggegtaaagetggetaccaggacatgeccgagtatgaaaacticaageaccttctgeaggeaccactggatgatgetcaagaaattetg
caageacgcticecgatgecacgttacatcaacacggageatggaggcagtcaggetegattecttttgtccaaagtgaacecatctcagacacacaataac
ctgtatgettggggacaggaaactggageacceatectaactgatgatgttagectgeaggtgticatggaccatttgaagaagetggctgtcetecagtgectg
ttaagctgaggatacaaccaggaaatgeaacggtgtcagattgtgticaaaatgtctagaaaggettgataacattcetgttacttttctageagattttaacaaat
aatcaaggacattttatatgtaactctitagattataatttatttgtattcctgtetttgtectttticttgecactataaaattataaggtcataaatgtittggtacttgtaga
tgtttatgtgctttttgtatcctaacttttagaatctaaataaaatcagaggtaatgtattttggeagettgtitaggtgagaatcttaatgatcataaaaggaaataaat
ctagatgcagaaagtactggctaaaatattgctaatacaaatgtgatttcctgaggtetetgtgtgagtgtgtatgtgtittaagtgacticettaagaggtgtttect
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gaacctaattctcataattaaagtaatgtatatgeaggatcaaaatgaaacaaatatacettatcctaaagagetcataacaaataagttacctecactctataaa
ctcagacctactttttgaagataactgctittaacctetecttacaagatttttgtigtigatgtatttaattttageccatgtcteaattcteattttcaaagaatcaatat
attaatatacaaaaaaaaaaaaaaaa

34

atgetggetacgetgegegeeatggagggcgaggacgtegaagacgaccagetgctgcagaageteagggecagtcgeegeegeticcagaggegea
tgcageggctgatagagaagtacaaccageceeticgaggacaccecggtggtgcaaatggecacgetgacctacgagacgecacagggattgagaattt
gegetggaagactaataaaggaaagaaacaaaggagagatceaggactcctecatgaageccgeggacaggacagatggcetecgtgeaagetgeage
ctggggteetgageticeetegeacegeacagtectgggagecgaticaaaaageggtgaggtegatgecacgtcagaccaggaagagteagttgettgg
gecttageacctgeagtgectcaaagecctttgaaaaatgaattaagaaggaaatacttgacccaagtggatatactgctacaaggtgcagagtattttgagtg
tgcaggtaacagagetggaagggatgtacgtgtgactecgetgecticactggecteacctgeegtgeetgecceeggatactgeagtegtatetecggaaa
gaglectggtgacccagegaaaccagcettcatetcecagagaatgggateetttgeateeticetceacagacatggecttagtacctagaaatgacageete
tccetacaagagaccagtageageageticttaagecagecagecctitgaagatgatgacatttgeaatgteaccatcagtgacetgtacgeagggatgetge
actccatgagecggetgttgageacaaagecatcaageateatctceaccaaaacgttcatcatgeaaaactggaactgeaggaggaggcacagatataag
agcaggatgaacaaaacatattgcaaaggagecagacgtictcagaggagetecaaggagaacttcataceetgetetgagectgtgaaagggacaggg
geattaagagattgcaagaacgtattagatgtttctigecgtaagacaggtttaaaattggaaaaagcttttcttgaagtcaacagaccecaaatecataagttag
atccaagtiggaaggagegcaaagtgacaccctcgaagtattettcettgatttacticgactccagtgecaacatataatettgatgaggaaaatagatttagga
cattaaaatggttaatttctcetgtaaaaatagtticcagaccaacaatacgacagggccatggagagaaccgtcagagggagattgaaatccgatttgatcag
cttcatcgggaatattgeetgagtcecaggaaccagectegecggatgtgecteceggactectgggecatgaacatgtacagagggegtectgegagtee
tggtggcecticagggettagaaaccegeaggcetgagtttaccticcageaaageaaaageaaaaagtttaagtgaggcttttgaaaacctaggeaaaagatcet
ctggaagcaggtaggtecctgcceaagagegatteatettcatcacttccaaagaccaaceecacacacagegeaactegeccgeageagacatetgace
ttcacgttcagggaaatagttctggaatatttagaaagtcagtgtcacccageaaaactetttcagtcecagataaagaagtgccaggecacggaaggaatcg
ttacgatgaaattaaagaagaatttgacaagcticatcaaaagtattgectcaaatcteetgggeagatgacagtgectitatgtattggagtgtetacagataaa
geaagtatggaagttcgatatcaaacagaaggcticttaggaaaattaaatccagacecteacttcecagggtttccagaagttgceatcatcaccectggggte
cagaaaaagtctactgggctcaactgeaattgaggctecttcatctacatgtgttgetegtgccatcacgagggatggeacgagggaccatcagttcectgea
aaaagacccaggctatcagaaccccagggetceggacgecagggeaattcectgggtgccteagatggggtggacaacacegtcagacegggagace
agggcagctcttcacageccaactcagaagagagaggagagaacacgtcttacaggatggaagagaaaagtgatttcatgetagaaaaattggaaactaa
aagtgtgtagctaggttatttcggagtgttatttatcticecacttgetetetgtitgtattttgtettgtitttgattettgagactgtgaggacttggttgacttctetgee
cttaaagtaaatattagtgaaattggticcatcagagataacctcgagticttggtgtagaaattatgtgaataaagttgetcaattagaaaaaaaaaaaaaaaaa
aaa
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ccgetegeegtecttgeaggetetgecgteggaaageegeteattetegettecccttcecttteceggeteaagtecttectetetettteetttctttcegectat
cttttttetgetgecgetcegggtecggececattttccgggecgggegeactaaggtgegeggecceggggeccagtatatgaceecgecgteetgcetatectt
cgcttceccegeeccatgtggetgeggggcegeggeggegetgcecactatggeecggaaagtagttagecaggaageggaaagegecegeetegecg
ggagetgggagegacgetcagggeccgeagtitgectgggateactegettcacaaaaggaaaagacttceteetgtgaagagatecttagtatactacttg
aagaaccgggaagtcaggctacagaatgaaaccagetactetegagtgttgeatggttatgcageacageaacttcccagictectgaaggagagagagttt
caccttgggacccttaataaagtgtttgcatctcagtggtigaatcataggecaagtggtgtgtegcacaaaatgeaacacgetattigtcgtagatgtceagaca
agccagatcaccaagatecccattctgaaagaccaggageetggaggtgtgacceageagggctgtggtatceatgecategagetgaatecttctagaac
actgctagecactggaggagacaaccccaacagtettgeeatctatcgactacctacgetggatectgtgtgtgtaggagatgatggacacaaggactggat
cttttccatcgeatggatcagegacactatggeagtgtetggetcacgtgatggtictatgggactetgggaggteacagatgatgtittgaccaaaagtgatge
gagacacaatgtgtcacgggtecetgtgtatgeacacatcactcacaaggecttaaaggacatccccaaagaagacacaaaccetgacaactgeaaggtic
gggctetggectticaacaacaagaacaaggaactgggageagtgtctetggatggctactttcatetetggaaggetgaaaatacactatctaagetectete
caccaaactgccatattgecgtgagaatgtgtgtetggettatggtagtgaatggteagtttatgcagtgggetcceaageteatgtetecttettggatecacgg
cagccatcatacaacgtcaagtetgtetgticcagggagegaggeagtggaatecggteagtgagtttctacgageacatcatcactgtgggaacagggca
gggcteectgctgtictatgacatcegagetcagagatttctggaagagaggetetcagettgttatgggtccaageceagactageaggggagaatetgaa
actaaccactggcaaaggetggcetgaatcatgatgaaacctggaggaattacttttcagacattgacttcticcecaatgetgtttacacecactgetacgacte
gtetggaacgaaactetitgtggeaggaggtececeteccticagggetecatggaaactatgetgggetetggagttaatgacaactceccaaatgeagagat
ttacactaacttccattctcagtttecttgttctittgattttttttticctaatigtgtgaggctettgtgtittagtgggaacaccaaagtitgectatagtttag gcactt
aataggaagaagctctgtacagaaatctgaaagttgtittgetttttgtittceectttggtaatcaaaattttactatettttattatttetggetittcaaccaaacattg
ttgctaatccctatttttctttaagtgacacacattetectgtetetggcttcttcaggetgaaatgacatagtetttctcacccttacttcactcttgagaggtaggec
tcctttataattacatggttgetctcagactttctgtgaaagtitgggagetgtgtatatetgtatgtgtatoagagagagatetigtetgegtgtgtatgtgtgatett
gtgtgectgtaggtactgtgtgteactgaaattacetggagtgaggattacttgtaattaaaatatttataaaagaaacaactttattcacagagtcecagetttggg
actagtctgtatettgttttttaagtctaacaacactgataataggaagtaaaaacagaaaggaaaagaaattaccactgggaaaatctttttagttagattgtagg
cttcetggggcecteccatgecaggactgcaaagtgatecageectacetgtettcceacctgtgtgteceeccgtgtgggaagttggteteactteceettecca
cceteacatetgettagecagtagecacaceectaaaacatcagactecaceatceaggtgeagetecagaggctacaaaaggettcatgggacttgaateee
catcctagettetetctecttceectcaagacctgatetggtittaaggggectggagetgggagtctcaagtetgetaagattcacatecatageecccatgget
ttgaggagaatcctetctgecattettccaatctecceagtgggttttgetattatttictaaattgggttaagtctaagaaggtgggggtgagcaggggetttatet
gtgtgtagtgagtgcticatgtgtggaatattcattttettactgeagtgggactiggggtigaagecacecctectactetgttggcettageectgagatggtgac
aggctggcctgeagteageatcattgtgeatgtgacageatcaatgtgattagtaatttgtetgticcteccttgaactgtetgtttagtctgagtttttaaacttge
aggcagctgactgtgatgtccactigticectgattittacacatcatgtcaaagataacagetgticccacccaccagttcctetaageacatactetgetttictg
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tcaacatcccattttggggaaaggaaaagtcatatttattcetgeaccecagttttttaacttgtictcecagttgtceecctettetetgggtgtaagaagggaaat
tggaaaaaaaattatatatatattctecttttaatggtggeggoctactggagaggagagacageaagtccaccetaacttgttacacageacataccacaggt
tctggaattctcateticgaacctagagaaataggtectataaacagggaattaagcaaaatgetggatgctatagatcttttaattgtettaattttttttctattatta
aactacaggctgtagatttcttagtictcacagaacttctatcattttaaactgacttgtatatttaaaaaaaaaatcticagtaggatgttttgtactattgetagace
ctcttetgtaatgggtaatgcgtttgattgtttgagattttctgtitttaaaaatgtageacttgactttttgccaaggaaaaaaataaaaattaticcagtgeaaaaaa
4222242222224222422322222223aa

36

getgettcccaccageaaagaccacgactggagagecgagecggaggeagetgggaaacatgaagagegtettgetgetgacecacgeteetegtgectg
cacacctggtggecgectggageaataattatgeggtggactgecctcaacactgtgacageagtgagtgcaaaageagecegegetgegagaggacag
tgctcgacgactgtggetgetgeegagtgtgegetgecagggeggggagaaacttgetaccgeacagtctcaggeatggatggeatgaagtgtgeeceggg
getgaggtgteagectictaatggggaggatecttttggtgaagagtitggtatetgeaaagactgtecctacggeaccticgggatggattgcagagagacct
geaactgecagtcaggeatetgtgacagggggacgggaaaatgectgaaattececttcticcaatattcagtaaccaagteticcaacagatttgtttctetca
cggagcatgacatggcatctggagatggcaatattgtgagagaagaagtigtgaaagagaatgetgeegggtetceegtaatgaggaaatggttaaatcea
cgctgatceeggetgtgattictgagagaagectctattttcgtgattgticaacacacagecaacattttaggaactttctagattatageataaggacatgtaat
ttttgaagaccaaatgtgatgeatggtggatccagaaaacaaaaagtaggatacttacaatceataacatccatatgactgaacacttgtatgtgtttgttaaatat
tcgaatgcatgtagatttgttaaatgtgtgtgtatagtaacactgaagaactaaaaatgeaatttaggtaatcttacatggagacaggtcaaccaaagagggag
ctaggcaaagctgaagaccgcagtgagtcaaattagtictttgactttgatgtacattaatgtigggatatggaatgaagacttaagagcaggagaagatggg
gagggeetgogagtogeaaataaaatatitageecticctiggtaggtagetictctagaatttaattgtgcttttttttttggetttgggaaaagtcaaaataaaa
caaccagaaaacccctgaaggaagtaagatgtttgaagettatggaaatttgagtaacaaacagetttgaactgagageaatticaaaaggetgetgatgtag
ttccegggttacetgtatctgaaggacggtictggggcataggaaacacatacactticcataaatagetttaacgtatgecacctcagagataaatctaagaag
tattttacccactggtggtttgtotgtgtatgaaggtaaatatttatatatttttataaataaatgtgttagtgcaagtcatettccctacceatatttatcatectettgag
gaaagaaatctagtattatttgttgaaaatggttagaataaaactatgactctataaggttttcaaacatctgaggceatgataaatttattatccataattatagtaata
ataaccttaataagcataagaaaaacagagtcactctggatticaaaaatgtcaaaaaaaaaaaaaa

37

acacagtactctcagettgtiggtggaageceectcatetgectteattctgaaggeagggeccggeagaggaaggatcagagggtegeggecggagggte
ccggeeggteggoccaactcagagggagaggaaagggctagagacacgaagaacgcaaaccatcaaatttagaagaaaaagecctttgactttttcece
cteteccteeccaatggetgtgtageaaacatecetggegataccttggaaaggacgaagttggtetgeagtegeaatttegtgggttgagticacagttgtga
gtecgggectcggagatggagecgtegtectctaggtggaaaacgaaacggtggetctgggatttcaccgtaacaaceetcgeattgaccttectettceaa
getagagagetcagaggagetectcecagtigatgtactaaaageactagattttcacaattctccagagggaatatcaaaaacaacgggattttgcacaaaca
gaaagaattctaaaggctcagatactgettacagagtitcaaageaageacaactcagtgecceaacaaaacagttatttccaggtggaactttccecagaaga
cttttcaatactatttacagtaaaaccaaaaaaaggaattcagtetttecttttatctatatataatgageatggtattcageaaattggtgtigaggttgegagatca
cetgtttttetgtttgaagacecacactggaaaacctgeeccagaagactateeecteticagaactgttaacatcgetgacgggaagtegcatcgggtageaat
cagcgtggagaagaaaactgtgacaatgattgttgatigtaagaagaaaaccacgaaaccactigatagaagtgagagagceaattgttgataccaatggaat
cacggtttttggaacaaggattttggatgaagaagtttttgagggggacaticageagtttttgatcacaggtgateccaaggeageatatgactactgtgagea
ttatagtccagactgtgactcttcageacceaaggetgetcaagetcaggaacetcagatagatgagtatgeaccagaggatataatcgaatatgactatgagt
atggggaagcagagtataaagaggctgaaagtgtaacagagggacccactgtaactgaggagacaatagcacagacggaggcaaacatcgttgatgattt
tcaagaatacaactatggaacaatggaaagttaccagacagaagcetectaggeatgtttctgggacaaatgagecaaatccagtigaagaaatatttactgaa
gaatatctaacgggagagpgattatgattcccagaggaaaaattctgaggatacactatatgaaaacaaagaaatagacggeagggattetgatcttetggtag
atggagatttaggcgaatatgatttttatgaatataaagaatatgaagataaaccaacaageeccectaatgaagaatttggtecaggtetaccageagaaact
gatattacagaaacaagcataaatggccatggtgcatatggagagaaaggacagaaaggagaaccageagtggtigagecetggtatgcettgtegaaggac
caccaggaccageaggacctgecaggtattatgggtectecaggtetacaaggecceactggaceecctggteaceetggegataggggeceeccaggac
gtectggcettaccaggggctgatggtetacctggtecteetggtactatgttgatgttacegttccgttatggtegtgatggticcaaaggaccaaccatetetge
tcaggaagctcaggetcaagetaticticageaggeteggattgctetgagaggeceacctggeccaatgggtetaactggaagaccaggteetgtggegg
gecctggttcatetggggecaaaggtgagagtggtgatccaggtectcagggecctcgaggegtecagggteceectggtecaacgggaaaacctggaa
aaagggetcgtccaggtgcagatggaggaagaggaatgecaggagaacctggggeaaagggagatcgaggetitgatggacticegggtetgccaggt
gacaaaggtcacaggggtgaacgaggtectcaaggtectceaggtectectggtoatgatgpaatgagpegagaagatggagaaattggaccaagaggt
cttccaggtgaagetggeccacgaggtttgctgggtecaaggggaactccaggagetceagggeagectggtatggeaggtgtagatggcceeccagga
ccaaaagggaacatgggtceccaaggggagectgggectccaggteaacaagggaatecaggaccteagggtettcctggteccacaaggtecaattggt
cctectggtgaaaaaggaccacaaggaaaaccaggacttgetggacticetggteetgatggecctectggteatcetgggaaagaaggecagtctggag
aaaaggggegctctgggteceectggtecacaaggtectattggataccegggeccecggggagtaaagggageagatggtgtcagaggtctcaagggat
ctaaaggtgaaaagggtgaagatggtittccaggatticaaaggtgacatgggtctaaaaggtgacagaggagaagttggtcaaatiggeccaagagggga
agatggccctgaaggacccaaaggtegageaggeccaactggagacecagglecticaggtcaageaggagaaaagggaaaacttggagticcaggat
taccaggatatccaggaagacaaggtccaaagggttccactggattecctgggtitccaggteccaatggagagaaaggtecacggggagtagetggeaa
accaggecctegggetcagegtggtecaacgggtectegaggttcaagaggtgcaagaggtcecactgggaaacctgggccaaagggeacticaggte
gegatggecctectggeectceaggtgaaagaggtectcaaggacctecagggteeagttggattcectggaccaaaaggecetectggaceacetgggaa
ggatgggctgccaggacaccetgggeaacgtggggagactggatttcaaggeaagaceggeccteetgggccagggggagtggttiggaccacaggga
ccaaccggtgagactggtccaataggggaacgtgggcatectggecctectggecctectggtgageaaggteticctggtectgcaggaaaagaaggte
caaagggtgatccaggtectcaaggtatctcagggaaagatggaccageaggattacgtggtttcccaggggaaagaggtettcetggageteagggtec
acctggactgaaaggaggggaagglceccagggeccaccaggtecagtiggetcaccaggagaacgtgggteageaggtacagetggeccaattggttt
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accagggegeccgggacctcagggteetectggtccagetggagagaaaggtgctectggagaaaaaggtecccaagggectgeagggagagatgga
gttcaaggtcetgttggtcteccagggecagetggteetgeecggeteccetggggaagacggagacaagggtgaaattggtgageegggacaaaaaggc
agcaagggtgacaagggagaaaatggeccteccggteceecaggtcticaaggaccagtiggteccectggaattgetggagetgatggtoaaccaggte
ctagaggacagcaggggatgtttggecaaaaaggtgatgaggetgccagaggcticectggacctectggtecaataggtettcagggtetgecaggece
acctggtgaaaaaggtgaaaatgggeatgttggteccatggggecacctggtectcecaggeccaagaggeectcaaggteccaatggagetgatggacea
caaggacccceagggtetgtiggticagttggtogtgttggagaaaagggteaacctggagaagecagggaacceagggectectggggaageaggtgta

gecggtcccaaaggagaaagaggagagaaagggeaagetggteecacetggagetgetggaccetccaggteccaaggggccaccaggtgatgatggee
ctaagggtaacccgggtectgttggtittcctggagateetggteetectggggaacctggecctgeaggtcaagatggtotiggtegteacaagggteaag

atggagatcctggtcaaccgggtectectggeccatetggtgaggetggcccaccaggtectectggaaaacgaggtecteetggagetgeaggtgcaga
gggaagacaaggtgaaaaaggtectaagggggaageaggtecagaaggtectectggaaaaaceggeccagteggtectcagggacctgeaggaaag
cctggtccagaaggteticggggcatecetggteetgtgggagaacaaggtetecetggagetgeaggecaagatggaceacctggtectatgggacetee
tggcttacctggtctcaaaggtgacectggetccaagggteaaaagggacatectggttaattggectgattggtectcecaggagaacaaggggaaaaag
gtgaccgagggctecctggaactcaaggatetccaggageaaaaggggatggegeaattcetggteetgetggteecttaggtecacctggtectecaggt
ttaccaggtectcaaggeccaaagggtaacaaaggetetactggaccegetggecagaaaggtgacagtggteticcagggecteetgggtetecaggtee
acctggtgaagtcattcagectttaccaatettgtectccaaaaaaacgagaagacatactgaaggeatgeaageagatgeagatgataatattettgattacte
ggatggaatggaagaaatatttggttcectcaattcectgaaacaagacattgageatatgaaatticcaatgggtactcagaccaatccageecgaactigta
aagacctgcaactcagecatcetgactticccagatggtgaatattggattgatcctaaccaaggttgctcaggagattecttcaaagtttactgtaatttcacatet
getggtgagacttgealttatccagacaaaaaatctgagggagtaagaatttcatcatggecaaaggagaaaccaggaagtiggtitagtgaatttaagagge
gaaaactgctttcatacttagatgttgaaggaaattcecatcaatatggtgcaaatgacattcetgaaacttetgactgectetgeteggeaaaatttcacctacea
ctgtcatcagtcageagectggtatgatgtgteatcaggaagttatgacaaageacttcgettcctgggatcaaatgatgaggagatgtectatgacaataate
cttttatcaaaacactgtatgatggttgtgcgtccagaaaaggctatgaaaagactgteattgaaatcaatacaccaaaaattgatcaagtacetattgttgatgte
atgatcaatgactttggtgatcagaatcagaagttcggatttgaagttggtectgtttgttttcttggctaagattaagacaaagaacatatcaaatcaacagaaaa
tataccttggtgecaccaacccattttgtgcecacatgeaagttttgaataaggatggtatagaaaacaacgetgeatatacaggtaccatttaggaaataccgat
gectttgtggggecagaatcacatggecaaaagetitgaaaatcataaagatataagtiggtetegctaagatggaaacagggctgattettgattcceaattete
aactcteettttcetatttgaatttetttggtgctgtagaaaacaaaaaaagaaaaatatataticataaaaaatatggtgcteattctcatccatccaggatgtacta
aaacagtgtetttaataaattgtaattattttgtetacagttctatactgttatctgtgtecatttccaaaacttgeacgtgtecctgaattecatetgactctaattttatg
agaattgcagaactctgatggeaataaatatatgtattatgaaaaaataaagttgtaatttctgatgactctaagtceetttctttggttaataataaaatgectttgta
tatattgatgttgaagagttcaattatttgatgtcgccaacaaaattctcagagggeaaaaatctggaagacttttggaageacactctgatcaactettetetgee
gacagtcattttgctgaatttcageccaaaaatattatgeattitgatgetttattcaaggetatacetcaaactttttctictcagaatccaggatttcacaggatactt
gtatatatggaaaacaagcaagtttatatttttggacagggaaatgtgtgtaagaaagtatattaacaaatcaatgectcegtcaagcaaacaatcatatgtatac
ttettttctacgttateteatctecttgttticagtgtgcticaataatgeaggttaatattaaagatggaaattaageaattatttatgaatttgtgcaatgttagattttett
atcaatcaagttcttgaatttgattctaagttgcatattataacagtctcgaaaattattttacttgeccaacaaatattacttttttcetttcaagataattttataaatcat
ttgacctacctaattgctaaatgaataacatatggtggactgttattaagagtatttgttttaagtcaticaggaaaatctaaacttttttticcactaaggtatttacttt
aaggtagctigaaatagcaatacaatttaaaaattaaaaactgaattitgtatetattttaagtaatatatgtaagacttgaaaataaatgttttatttcttatataaagt
gttaaattaattgataccagatttcactggaacagtttcaactgataatttatgacaaaagaacatacctgtaatattgaaattaaaaagtgaaatttgtcataaaga
atttettttatttttgaaatcgagtttgtaaatgtectittaagaagggagatatgaatccaataaataaactcaagtettggetacctgga
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ctccaaaggagceagegtetccecagticetgaaateetgggtettgectgccagtegecatgagaacttectaccttetgetgtitactetetgettactttgtet
gagatggectcaggtggtaactttctcacaggecttggecacagatcetgatcattacaattgegteageagtggaggecaatgtetetattetgectgeecgat

ctttaccaaaattcaaggeacctgttacagagggaaggccaagtgctgcaagtgagetgggagtpaccagaagaaatgacgeagaagtgaaatgaactttt

tataagcattcttttaataaaggaaaattgetittgaagtataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

53

atttacaataaatgaagattaccctcaaatgctagaagetgtetaggtecgtecggtgtgteagattttcetcagattagatgtgccaataaccaagtttattcagt
aaacaacttgtacttgtitcatctggttttattactctcacccataaacaggaatgactetttgaccetctggaaatatgtaatgettceaatettgetttgtgtatetca
tttaatttgttataaggtagtactgattttageatattaatgegatttcttecttgtrgtttgctitggtctatgticaatccagagagettaaattgteattattitgggaag
aaaacctgtatttttgttagtttacaatattatgaaatttcacttcaggagaaactgetgggcttcetgtggcettgttttcttagttactttttcc gtgecgtgtatttttta
attgatttttcttettttacttgaaaagaaagtgttttattttcaaatctggtecatatttacattctagtticagagecaagecttaaactgtacagaatttccactgtaatt
aaaactatttagtgttagttataaatagccttcaaaaagagagattctecattcacgatcacctgeatcacageccatggtgaatgtatgtttetgeatagegaaat
aaaaatggcaaatgcaaaaaaaaaaaaaaaaaaanaaaaaaa
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ctgactitctcteggtgegtecagtggagetetgagtttcgaatcggtggeggeggattceecgegegeeceggegteggggcticcaggaggatgeggage
cccagegeggegtggctgetggggecegecateetgetageagectetetctectgeagtggeaceatccaaggaaccaatagatectctaaaggaagaa
gecttattggtaaggttgatggeacatceecacgtcactggaaaaggagttacagttgaaacagtetttictgtggatgagtittctgeatetgtectcactggaaa
actgaccactgtcttcettecaattgtetacacaattgtgtttgtegtegotttgccaagtaacggeatggecetgtgggtettictittccgaactaagaagaage
accctgcetgtgatttacatggecaatetggecttggetgacctectetetgteatctggticcecttgaagattgectatcacatacatggeaacaactggatttat
geggaagctetttgtaatgtgcttattggcetttttctatggeaacatgtactgticeattctettcatgacetgectcagtgtgcagaggtattgggteategtgaac
cccatggggcactccaggaagaaggeaaacattgecattggeatetccetggeaatatggetgetgattetgetggteaccateectttgtatgtegtgaagea
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gaccatcttcattectgecctgaacatcacgacctgteatgatgttttgectgageagetetiggtgggagacatgttcaattacttectetetetggecattggge
tctttetgttcecagecttecteacagectetgectatgtgetgatgatcagaatgetgegatetictgecatggatgaaaactcagagaagaaaaggaagagg

gecatcaaacteattgteactgtectggecatgtacctgatetgettcactectagtaaccttetgettgtggtgcattattttictgattaagagecagggecagag
ccatgtetatgeeetgtacattgtageectetgectetctacecttaacagetgeatcgacceectttgtetattactttgtttcacatgatttcagggatcatgcaaag
aacgcetctectttgecgaagtgtcegeactgtaaageagatgcaagtateccteacctcaaagaaacactccaggaaatccagetettactettcaagttcaac
cactgttaagacctectattgagttttccaggtectcagatgggaattgeacagtaggatgtggaacctgtttaatgttatgaggacgtgtetgttatttectaatca
aaaaggtctcaccacataccatgtggatgecageacctctcaggattgctaggageteccctgtitgeatgagaaaagtagteecceaaattaacatcagtgtet
gtttcagaatctctetactcagatgaccceagaaactgaaccaacagaageagacttttcagaagatggteaagacagaaaceccagtaacttgeaaaaagta
gacttggtgtgaagactcactictcagetgaaattatatatatacacatatatatatatattttacatctgggatcatgatagacttgttagggettcaaggeceetca

gagatgatcagtccaactgaacgaccttacaaatgaggaaaccaagataaatgagetgeecagaatcaggtitccaatcaacageagtgagatgggattgga
cagtagaatttcaatgtccagtgagtgaggtictigtaccacttcatcaaaatcatggatettggetgggtgeggtgccteatgectgtaatectageactttggg

aggctgaggcaggcaatcactigaggtcaggagticgagaccagectggecatcatggegaaaccteatetctactaaaaatacaaaagttaaccaggtgt

gtggtgcacgtitgtaatcecagttactcaggaggcetgaggeacaagaattgagtatcactttaactcaggaggeagaggttgcagtgageegagattgeac

cactgeactccagettgggtgataaaataaaataaaatagtcgtgaatettgticaaaatgeagattcetcagattcaataatgagagetcagactgggaacag

ggcccaggaatetgtgtggtacaaacctgeatggtgtitatgcacacagagatttgagaaccattgtictgaatgetgettceatttgacaaagtgecgtgataa
tttttgaaaagagaagcaaacaatggtgtetettttatgticagettataatgaaatetgtttgttgacttattaggactttgaattatttctitattaacectetgagtettt
gtatgtattattattaaagaaaaatgcaatcaggattttaaacatgtaaatacaaattttgtataacttttgatgacttcagtgaaattttcaggtagtctgagtaatag

attgttttgecacttagaatageatttgecacttagtattttaaaaaataattgttggagtatttattgtcagtittgticacttgttatctaatacaaaattataaagectt

cagagggtttggaccacatctetitggaaaatagtttgcaacatatttaagagatacttgatgccaaaatgactttatacaacgattgtatttgtgacttttaaaaat

aattattttattgtgtaattgatttataaataacaaaattttttttacaacttaaaaaaaaaa
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ggaglccaaaagaaaaggaagaggaggaaaaacaagtetgtgtigegegoaacagggggaaaageattittggtggatggtatgaageecagecatgga
aactgcagcegaggaaaatactgaacaaagecaagagagaaaaggctgctttgaatgetgeatcaagtgtetgggaggagtecectacgeeteeetggtg

gecaccateetetgettctecggggtegecttattetgeggetgtggecatgtegetetcgeaggeaccgtggegattettgageaacacttctecaccaacg
ccagtgaccatgcettgetgagegaggtgatacaactgatgeagtatgtcatctatggaattgegtectttttettctigtatgggatcattetgtiggeagaagge
ttttacaccacaagtgcagtgaaagaactgeacggtgagtttaaaacaacegettgtggeegatgeatcagtggaatgttcgttttcctcacctatgtgcttgga
gtggeetggetggetatetitggtitctcageggtgecegtgtitatgtictacaacatatggteaacttgtgaagtcatcaagtcaccgeagaccaacgggace
acgggtotggagcagatctgtgtggatatccgacaatacggtateattcettggaatgetttccecggaaaaatatgtggetetgecctggagaacatetgeaa
cacaaacgagttctacatgtectatcacctgttcattgtggectgtgeaggagetggtgccaccgteattgeectgetgatetacatgatggctactacatataac
tatgcggttttgaagtttaagagtcgggaagattgetgeactaaattctaaattgcataaggagtittagagagetatgetetgtageatgaaatatcactgacact
ccagactaaagcagagtctaggtttctgcaattttgttacagtaatttgtaaatagetttagtaaactcacctigeatggtagattaataagatgacttactgtacat
gaattacacaataatgagatctggtggctatttccacattttgaaaaggattcagttatttactgacagtggtgageatectttttaaaataatgttctcatacttaaa
cattagagagcagtatctitaaatgaattattaacactttggaatacttacattttctgttatttttgattgectgataaccagtttcaatgatgaaaatgaaaacaagt
gctgaagatgaaatggaagagaacegttttaatctggattttgtittgtcacacctggaaaatactttgeaaatatgtictaaattgaaaacaattttttttatgatcac
atggttcactaccaaatgaccctcaaataagecagatgaaaatitgaagaaaaaggtcacceagtictctggaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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ccgecaageatattgetaggeacagageaggtgtgcaacaaaagttatttctcaggetttcectectetgagegecegtectccagagggteecggagtgtaget
geggpettggageageagectectaggegatgggacagageccacagggtecggtatgecacggtttcttcgtcagacectgggaatccaacgtcgeaaa

ataaacacggecgegecgcetaatcgecagticggaggaaacaaaacagegetgegetgggggatetgggcaaaateageccteectectceegetectte
geecgeggeccteeectectegegetgctetegticgettggetcageteagetcagetcagegeagetecgeggecgecaagecgaggegggeacggtet
ccgagtecgeggacgeeageteegageteectetetecegeegegectcegecaggtegegecticgtegggaceacttcgggeaggagtegegtggegaa
geectgeggecgeggeacaaagtiggggpccgegaagatgaggetgtcceecggegeccetgaagetgagecggactceggeactgetggeectggeg
ctgceectggecgeggegetggectictcegacgagaceetggacaaagtgeeccaagtcagagggctactgeagecgtatectgegegeccagggeac

geggegegaggectacaccgagttcagectcegegtggagggegacceegactictacaageegggaaccagetacecgegtaacactttcagetgetee
tccetectactticagaggattcacattaattgecetcagagagaacagagagggtgataaggaagaagaccatgetgggaccticcagatcatagacgaag

aagaaactcagtttatgagcaattgecctgttgcagtcactgaaageactccacggaggaggacccggatceaggtgttttggatagecaccaccageggga
acaggctgegtgattctgaaggecageatcgtacaaaaacgeattatttattticaagatgagggctetetgaccaagaaactttgtgaacaagattccacattt

gatgggeteactgacaaacccatettagactgetgtgectgeggaactgecaagtacagacteacattttatgggaattggtcegagaagacacacccaaag
gattaccctegtegggecaaccactggtetgegateatcggaggatceeactccaagaattatgtactgtgggaatatggaggatatgccagegaaggegte
aaacaagttgecagaattgggctcacecgtgaaaatggaggaagaaattcgacaacagagtgatgagetecteacegtcatcaaagecaaageccaatgge
cagcetggeagectctcaacgtgagageageaccttcagetgaattttcegtggacagaacgegecatttaatgtecttcetgaccatgatgggecctagtee
cgactggaacgtaggcttatctgcagaagatctgtecaccaaggaatgtepctgggtccagaaggtggtgcaagacctgattecctgggacgetggeace

gacageggggtgacctatgagtcacccaacaaacceaccaticcecaggagaaaatecggeccetgaccageetggaccatectcagagtectttetatga
cccagagggtgegtecatcactcaagtagecagagttgtcatcgagagaatcgeacggaagggtgaacaatgeaatattgtacctgacaatgtegatgatat
tgtagetgacetggetecagaagagaaagatgaagatgacaccectgaaacctgeatetactceaactggtececatggteegeetgeageteetecacctg
tgacaaaggcaagaggatgcgacagegeatgctgaaageacagetggaccteagegtecectgecetgacacecaggacttceagecetgeatgggeee
tggcetgeagtgacgaagacggctecaccetgeaceatgtecgagtggatcaccetggtegeectgeageateteetgeggeatgggcatgaggteeegggag
aggtatgtgaagcagttcccggaggacggetecgtgtgecacgetgeecactgaggaaacggagaagtgeacggtcaacgaggagtecteteccageage
tgectgatgacegagtggggegagtgggacgagtgeagegeeacetgeggeatgggcatgaagaageggeaccgeatgatcaagatgaacececgeag
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atggctccatgtgeaaagecgagacatcacaggeagagaagtgeatgatgecagagtgccacaceatcecatgettgetgtceccatggtcegagtggagt
gactgcagegtgacctgegggaagggcatgegaaccegacageggatgetcaagtetetggeagaactiggagactgeaatgaggatctggageaggte
gagaagtgcatgetcectgaatgeeccattgactgtgagetcacegagtggtcecagtggteggaatgtaacaagteatgtgggaaaggecacgtgattcga
acccggatgatccaaatggagecteagtttggaggtecaccctgcecagagactgtgcagegaaaaaagtgeegeatcegaaaatgeettcgaaatecate
catccaaaagetacgetggagggaggcccgagagagecggeggagtgageagetgaaggaagagictgaaggggageagticceaggtigtaggatg

cgceeatggacggectggtcagaatgeaccaaactgtgeggaggtggaattcaggaacgttacatgactgtaaagaagagattcaaaageteccagtttac

cagctgcaaagacaagaaggagatcagageatgcaatgticatecttgttageaagggtacgagticcccagggetgeactctagattccagagteaccaat
gectggattatttgettgtttaagacaatttaaattgtgtacgctagttttcatttttgeagtgtggticgeccagtagtettgtegatgecagagacatectttetgaa
tacttcttgatgggtacaggetgagtgggecgeccteacetecageeagecteticctgecagaggagtagtgtcageeaccttgtactaagetgaaacatgte

cctetggagcettecacctggecagggaggacggagactttgacctactceacatggagaggcaaccatgtctggaagtgactatgectgagtecceagggtg
cggeaggtaggaaacattcacagatgaagacageagattceecacaticteatctttggectgticaatgaaaccattgtttgeceatctettettagtggaactt

taggtctcttttcaagtctectcagteatcaatagticctggggaaaaacagagetggtagacttgaagaggageattgatgtigggtegettttgttctttcactg

agaaattcggaatacatttgtctcaccectgatattggttcetgatgeecceecaacaaaaataaataaataaattatggetgetttatttaaatataaggtageta

gtitttacacctgagataaataataagettagagtgtattittccettgetittgggggticagaggagtatgtacaattcttctgggaageeagecttctgaacttttt
ggtactaaatccttattggaaccaagacaaaggaageaaaattggtetctitagagaccaatttgectaaattttaaaatcttectacacacatctagacgttcaa

gtttgcaaatcagtttttagcaagaaaacatttttgctatacaaacattttgetaagtetgeecaaagecceeccaatgeattcettcaacaaaatacaatctetgta
ctttaaagttattttagtcatgaaattttatatgcagagagaaaaagttaccgagacagaaaacaaatctaagggaaaggaatattatgggattaagctgageaa
geaattetggtggaaagtcaaacctgtcagtgctceacaccagggetgtggteeteceagacatgeataggaatggecacaggtttacactgecttcceage

aaftataagcacaccagattcagggagactgaccaccaagggatagtgtaaaaggacattttctcagtigggtceatcageagtttttcticetgeatttattgttg
aaaactattgtttcatttettcttttataggecttattactgettaatccaaatgtgtaccattggtgagacacatacaatgcetetgaatacactacgaatttgtattaaa
cacatcagaatatttccaaatacaacatagtatagtcctgaatatgtacttttaacacaagagagactattcaataaaaactcactgggtetttcatgtetttaaget
aagtaagtgttcagaaggttctittttatattgtcetecacctceatcattttcaataaaagatagggctittgetecctigttcttggagggaccattattacatctetg
aactacctttgtatccaacatgttttaaatccttaaatgaattgctitctcccaaaaaaageacaatataaagaaacacaagatttaattatttttetacttgggggga
aaaaagtcctcatgtagaageacceacttttgeaatgttgtictaagetatcetatctaactetcageecatgataaagttecttaagetggtgattectaatcaagg

acaagccaccctagtgtetcatgtttgtatttggtcecagtigggtacattttaaaatcetgattttggagacttaaaaccaggttaatggetaagaatgggtaaca
tgactcttgttggattgttattitttgtitgeaatggggaatttataagaageatcaagtetetitcttaccaaagtettgttaggtgetitatagttettttggctaacaaa
tcattttggaaataaagattttttactacaaaaatgaaatttgtttggacttccacttgagacagtaaagagagtattagacacccagtaaaaactgecatataaag
aagttgtaattgtttgtigtgtatgtatttttticaatgccaaaccagetgtgatecaatttacatccacattttaggtccaacagcaagaagttcagagagagattte

ccaaccagacattgggteactcactggtcaccttgecagtgcattttattagaagggaatetgtigtageaaatgggaataaacetgggtttctatagacceaga
actgaaaaaataaaaaaaaaaaaaaaaaa

57 catccctgecattgecgggeactegeggegetgctaacggectggteacatgetctceggagagetacgggagggcgctgggtaacctetatcegageeg
cggeegegagageageaaaagecgagcanaaaggadgagtaeageageageaeaagCgacgaagaggaagaggageagaageaagagy
ggageacaaaggatccaggtetcecgacgggaggttaataccaagaaccatgtgteccgageggctgggccagttcatgacectggetttggtattggeca
cctttgacceggegegggggacegacgecaccaacccacecgaggglecccaagacaggageteccageagaaaggecgectgteectgeagaatac
agcggagatccageactgtttggtcaacgctggegatgteggptetggegtetttgaatgtitcgagaacaactcttgtgagattcggggcttacatgggattt

geatgacttttctgecacaacgetggaaaatttgatgcceagggeaagteattcatcaaagacgecttgaaatgtaaggeceacgetetgeggeacaggticg

getgcataagecggaagtecccggecatcagggaaatggtgteccagtigeagegggaatgetacctcaageacgacctgtgegeggetgcceaggaga
acacccgggtgatagtggagatgatccatttcaaggacttgetgetgeacgaacectacgtggacctegtgaactigetgetgacctgtegggaggagetga
aggaggccatcacccacagegtgeaggticagtgtgageagaactggggaagectgtgctecatettgagetictgeaccteggecatccagaagecteee
acggegeeccecegagegecageeccaggtegacagaaccaagetetccagggeceaccacggggaageaggacatcacctcccagageccageagt
agggagactggecgaggteccaaggetgagegaggtageaagageeacccaaacgeccatgeecgaggeagagteggggeccttggggctcaggga
ccttecggaageagegagtegeaagacgaacagtctgagtattctgatatccggaggtgaaatgaaaggectggecacgaaatctttcetecacgeegtee

attttcttatctatggacattccaaaacatttaccattagagaggggggatgtcacacgcaggatictgtggggactgtggacttcatcgaggtgtgtgttcgeg

gaacggacaggtgagatggagaccectggggecgtggggtetcaggggtecctggtgaattctgeacttacacgtactcaagggagegegeccgegttat
cctegtacctttgtetictttceatctgtggagteagtgggtetcggecgetetgtigtgggggagetgaaccagggageggcagggcaaggeaggeccee

cagagctgggccacacagtgggtgctggecctegeccegaagetictggtgcageageetetggtgctgtetecgeggaagtcagggeggetggatteca
ggacaggagtgaatgtaaaaataaatatcgettagaatgcaggagaaggetggagaggagecaggggccgaggggstactiggtgccaaactgaaatte

agtttettgtgtggggcctigeggticagagetetiggegagggtegagggaggagtgteatttctatgtgtaattictgagecattgtactgtetgggetggge
gggacactgtccaagggagtggccectatgagtttatattttaaccactgeticaaatetcgatttcactttttttatttatccagttatatctacatatetgtcatetaa

ataaatggctitcaaacaaaaaaaaaaaaaaaaaa

[0066] In one embodiment, the TVM is an ovarian TVM, and in one embodiment, the TVM
is ADAMI12, Adlican, BLAME/SLAMES, c14o0rf100, Cl4orf28, C2orf6, c6orfS5, Céorf69,
CDCP1-CUB, DKIFZp762¢1312, DR6, DSG2, EGFL6, EPSTIL, FLJ46072, FZD10, GPR105,
IVNSTABP, KCNE3, KCNE4, KCNKS5, KIAA1892, KIBRA, LOC51136, MS4A6A,
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OLFML2B, PCDHB2, SCGB2A1, SDC1, SEC23B, SLC11A1-NRAMP, SPP1, STIi4,
TNFAIP6, WFDC2, and in one embodiment, the nucleic acid sequence is SEQ ID NO: 1-35. In
another embodiment, the TVM is a renal TVM, and in one embodiment, the TVM i1s ESM1,
and in one embodiment, the nucleic acid sequence is SEQ ID NO: 36. In another embodiment,
the TVM is a breast TVM, and in one embodiment, the TVM is COL11Al, and in one
embodiment, the nucleic acid sequence is SEQ ID NO: 37.

[0067] In one embodiment, the tumor is an ovarian tumor, and in one embodiment, the TVM is
ADAMI12, Adlican, BLAME/SLAMES, c140rf100, Cl4orf28, C2orf6, c6orfS5, Céorf69,
CDCP1-CUB, DKIZp762¢1312, DR6, DSG2, EGFL6, EPSTIL, FLJ46072, FZD10, GPR105,
IVNSTABP, KCNE3, KCNE4, KCNKS5, KIAA1892, KIBRA, LOC51136, MS4A6A,
OLFML2B, PCDHB2, SCGB2A1, SDC1, SEC23B, SLC11A1-NRAMP, SPP1, STIi4,
TNFAIP6, or WFDC2, and in one embodiment, the nucleic acid sequence is SEQ ID NO: 1-35.
In another embodiment, the tumor is a renal tumor, and in one embodiment, the TVM is ESM1,
and in one embodiment, the nucleic acid sequence is SEQ ID NO: 36. In another embodiment,
the tumor is a breast tumor, and in one embodiment, the TVM is COL11A1, and in one

embodiment, the nucleic acid sequence is SEQ ID NO: 37.

[0068] The nucleic acid molecule for the compositions and methods of the present
invention, has, in another embodiment, a sequence selected from the sequences set forth in SEQ
ID No: 2, 13-15, 37, 41, and 52-57. In another embodiment, the nucleic acid molecule has a
sequence selected from the sequences set forth in SEQ ID No: 2, 6, 8, 55, and 56. In another
embodiment, the nucleic acid molecule has the sequence set forth in SEQ ID No: 13. Each

possibility represents a separate embodiment of the present invention.

[0069]  In another embodiment, the TVM is encoded by a sequence set forth in Table 6 of
WO 2007/089513 of WO 2007/089513, which is incorporated by reference herein in its
entirety. In another embodiment, the TVM is encoded by a sequence comprising a sequence set
forth in Table 6 of WO 2007/089513. In another embodiment, the TVM is encoded by a
sequence comprising a partial gene sequence set forth in Table 6 of WO 2007/089513. In
another embodiment, the TVM is encoded by a sequence comprising a partial transcript
sequence set forth in Table 6 of WO 2007/089513. In another embodiment, the TVM is
encoded by a sequence set forth in a GenBank entry whose Accession Number appears in Table

6 of WO 2007/089513. In another embodiment, the TVM is encoded by a sequence comprising
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a sequence set forth a GenBank entry whose Accession Number appears in Table 6 of WO
2007/089513. In another embodiment, the TVM is encoded by a sequence comprising a partial
gene sequence set forth in a GenBank entry whose Accession Number appears in Table 6 of
WO 2007/089513. In another embodiment, the TVM is encoded by a sequence comprising a
partial transcript sequence set forth in a GenBank entry whose Accession Number appears in

Table 6 of WO 2007/089513.

[0070]  In another embodiment, the TVM is encoded by a sequence set forth in Table 7 of
WO 2007/089513. In another embodiment, the TVM is encoded by a sequence comprising a
sequence set forth in Table 7 of WO 2007/089513. In another embodiment, the TVM is
encoded by a sequence comprising a partial gene sequence set forth in Table 7 of WO
2007/089513. In another embodiment, the TVM is encoded by a sequence comprising a partial
transcript sequence set forth in Table 7 of WO 2007/089513. In another embodiment, the TVM
is encoded by a sequence set forth in a GenBank entry whose Accession Number appears in
Table 7 of WO 2007/089513. In another embodiment, the TVM is encoded by a sequence
comprising a sequence set forth a GenBank entry whose Accession Number appears in Table 7
of WO 2007/089513. In another embodiment, the TVM is encoded by a sequence comprising a
partial gene sequence set forth in a GenBank entry whose Accession Number appears in Table 7
of WO 2007/089513. In another embodiment, the TVM is encoded by a sequence comprising a
partial transcript sequence set forth in a GenBank entry whose Accession Number appears in

Table 7 of WO 2007/089513.

[0071]  In another embodiment, a nucleic acid molecule of the present invention encodes a
TVM. In another embodiment, the nucleic acid molecule is a TVM. Each possibility represents

a separate embodiment of the present invention.

[0072]  The protein for the compositions and methods of the present invention, is, in another
embodiment, encoded by a nucleic acid molecule having a sequence selected from the
sequences set forth in SEQ ID No: 2, 13-15, 37, 40, 44, and 52-57. In another embodiment, the
protein is encoded by a nucleic acid molecule having a sequence selected from the sequences
set forth in SEQ ID No: 2, 6, 8, 55, and 56. In another embodiment, the protein is encoded by a
nucleic acid molecule having the sequence set forth in SEQ ID No: 13. In another embodiment,

the protein is a tumor vasculature marker. In another embodiment, the protein has one of the
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sequences set forth below. Each possibility represents a separate embodiment of the present

invention.

[0073]  In another embodiment, the tumor vasculature marker (VM) is an Adlican protein.
In another embodiment, the marker is a nucleic acid molecule encoding an Adlican protein. In
another embodiment, the Adlican protein is encoded by a nucleic acid molecule having the
sequence set forth in SEQ ID No: 2. In another embodiment, the Adlican protein is encoded by
a nucleic acid molecule having a sequence set forth in GenBank Accession No. AF245505. In
another embodiment, the Adlican protein has an amino acid (AA) sequence set forth in
GenBank Accession No. AF245505. In another embodiment, the Adlican protein is an MXRAS
protein. In another embodiment, the Adlican protein is encoded by any other Adlican gene
sequence known in the art. In another embodiment, the Adlican protein is any other Adlican
protein known in the art. In another embodiment, the TVM is an isoform of an Adlican protein.
In another embodiment, the TVM is a homologue of an Adlican protein. In another
embodiment, the TVM is a variant of an Adlican protein. In another embodiment, the TVM is a
fragment of an Adlican protein. In another embodiment, the TVM is a fragment of an isoform,
homologue, or variant of an Adlican protein. Each possibility represents a separate embodiment

of the present invention.

[0074]  In another embodiment, the TVM is an AMLI1 protein. In another embodiment, the
marker is a nucleic acid molecule encoding an AML1 protein. In another embodiment, the
AMLI protein is encoded by a nucleic acid molecule having the sequence set forth in SEQ ID
No: 40. In another embodiment, the AML1 protein is encoded by a nucleic acid molecule
having a sequence set forth in GenBank Accession No. NM_001001890. In another
embodiment, the AML1 protein is encoded by a nucleic acid molecule having a sequence
selected from those set forth in GenBank Accession No. NM 001754 and NM_001987. In
another embodiment, the AML1 protein has an AA sequence set forth in one of the above
GenBank entries. In another embodiment, the AML1 protein is encoded by a nucleic acid
molecule comprising a sequence set forth in DQ224380, DQ224379, DQ224378, DQ207762,
DQ207763, DQ207764, DQ207765, DQ207766, DQ207767, DQ207768, DQ207769,
DQ207770, DQ100455, DQ100456, DQ100457, AJ888032, AJ888033, AJ888034, AJ888035,
AJ888036, AJ888037, AJ888038, AJ888039, AJ888040, or AJ888041. In another embodiment,
the AMLI1 protein has an AA sequence comprising an AA sequence set forth in one of the

above GenBank entries. In another embodiment, the AMLI1 protein is encoded by any other
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AMLI1 gene sequence known in the art. In another embodiment, the AML1 protein is any other
AMLI1 protein known in the art. In another embodiment, the TVM is an isoform of an AMLI1
protein. In another embodiment, the TVM is a homologue of an AMLI protein. In another
embodiment, the TVM is a variant of an AMLI1 protein. In another embodiment, a TEL/AMLI1
protein is utilized in methods and compositions of the present invention. In another
embodiment, the TEL/AMLI protein is encoded by any TEL/AMIL1 gene sequence known in
the art. In another embodiment, the TEL/AML1 protein is any TEL/AML.1 protein known in the
art. In another embodiment, the TVM is an isoform of a TEL/AMLI protein. In another
embodiment, the TVM is a homologue of a TEL/AMLI1 protein. In another embodiment, an
ETV6/RUNXI1 protein is utilized in methods and compositions of the present invention. In
another embodiment, the ETV6/RUNXI1 protein is encoded by any ETV6/RUNX1 gene
sequence known in the art. In another embodiment, the ETV6/RUNXI protein is any
ETV6/RUNXI1 protein known in the art. In another embodiment, the TVM is an isoform of an
ETV6/RUNXI1 protein. In another embodiment, the TVM is a homologue of an ETV6/RUNX1
protein. In another embodiment, the TVM is a fragment of an AMLI1, TEL/AMLI, or
ETV6/RUNXI1 protein. In another embodiment, the TVM is a fragment of an isoform,
homologue, or variant of an AMLI1, TEL/AMLI1, or ETV6/RUNXI1 protein. Each possibility

represents another embodiment of the present invention.

[0075]  In another embodiment, the TVM is a COL11A1 protein. In another embodiment, the
marker is a nucleic acid molecule encoding a COL11A1 protein. In another embodiment, the
COLI11A1 protein is encoded by a nucleic acid molecule having the sequence set forth in SEQ
ID NO: 41. In another embodiment, the COL11A1 protein is encoded by a nucleic acid

molecule with the following sequence:

acacagtactctcagettgttggtggaageccctcatctgectteattctgaaggeagggeeccggeagaggaaggatcagagggtegegg
ccggagggtcecggecggtegggccaactcagagggagaggaaagggctagagacacgaagaacgcaaaccatcaaatttagaaga
aaaagccctttgactttttcecectetecctecccaatggetgtgtageaaacatecctggegatacettggaaaggacgaagttggtetgea
gtcgeaatttcgtgggttoagttcacagtigtgagtgcggggctcggagatggageegtggtectetaggtggaaaacgaaacggtggcte
tgggatttcaccgtaacaaccctcgeattgaccttectettccaagetagagaggtcagaggagetgctcecagttgatgtactaaaageacta
gattttcacaattctccagagggaatatcaaaaacaacgggattttgcacaaacagaaagaattctaaaggetcagatactgettacagagttt
caaagcaagcacaactcagtgccccaacaaaacagttatttccaggtggaactttcccagaagacttttcaatactatttacagtaaaaccaa
aaaaaggaattcagtctttccttttatctatatataatgageatggtattcagcaaattggtgttgaggttgggagatcacctgtttttctgtitgaa

gaccacactggaaaacctgecccagaagactatccectettcagaactgttaacatcgetgacgggaagtggeatcgggtageaatcage
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gtggagaagaaaactgtgacaatgattgttgattgtaagaagaaaaccacgaaaccacttgatagaagtgagagagcaattgttgatacca

atggaatcacggtttttggaacaaggattttggatgaagaagtitttgagggggacattcagcagtttttgatcacaggtgatcccaaggeage
atatgactactgtgagcattatagtccagactgtgactcttcagcacccaaggetgcetcaagetcaggaacctcagatagatgagtatgeace
agaggatataatcgaatatgactatgagtatggggaagcagagtataaagaggctgaaagtgtaacagagggacceactgtaactgagga
gacaatagcacagacggaggcaaacatcgttgatgattttcaagaatacaactatggaacaatggaaagttaccagacagaagetcetagg
catgtttctgggacaaatgagccaaatccagttgaagaaatatttactgaagaatatctaacgggagaggattatgattcccagaggaaaaat
tctgaggatacactatatgaaaacaaagaaatagacggcagggattctgatcttctggtagatggagatttaggcgaatatgatttttatgaat

ataaagaatatgaagataaaccaacaagcccecctaatgaagaatttggtccaggtgtaccageagaaactgatattacagaaacaageat
aaatggccatggtgcatatggagagaaaggacagaaaggagaaccageagtggttgageetggtatgettgtcgaaggaccaccagga

ccagcaggacctgcaggtattatgggtectccaggtetacaaggecceactggacccectggtgaccetggegataggggecceccagg
acgtcetggcttaccaggggctgatggtetacetggtecteetggtactatgttgatgttacegttcegttatggtggtgatggticcaaaggac

caaccatctctgetcaggaagetcaggetcaagetattettcageaggeteggattgetetgagaggececacctggeccaatgggtctaact

ggaagaccaggtccetgtggggggacctggttcatctggggccaaaggtgagagtggtgatccaggteetcagggecctegaggegtee
agggtceecctggtecaacgggaaaacctggaaaaaggggtegtccaggtecagatggaggaagaggaatgecaggagaacctggg
gcaaagggagatcgagggtttgatggacttccgggtetgccaggtgacaaaggtcacaggggtgaacgaggtectcaaggtectceagg

tcctectggtgatgatggaatgaggggagaagatggagaaattggaccaagaggtettccaggtgaagetggeccacgaggttectggg
tccaaggggaactccaggagetccagggeagectggtatggeaggtgtagatggecceccaggaccaaaagggaacatgggteecca

aggggagcctgggectecaggtcaacaagggaatccaggaccteagggtetteetggtecacaaggtecaattggteetectggtgaaaa
aggaccacaaggaaaaccaggacttgctggacttcctggtectgatgggcctectggteatectgggaaagaaggecagtetggagaaa
agggggctctgggtececctggtecacaaggtectattggataccegggeccccggggagtaaagggageagatggtgtcagaggtete
aagggatctaaaggtgaaaagggtgaagatggttttccaggattcaaaggtgacatgggtctaaaaggtgacagaggagaagttggtcaa
attggcccaagaggggaagatggccctgaaggacccaaaggtcgageaggeccaactggagaccecaggtecttcaggtcaageagga
gaaaagggaaaacttggagttccaggattaccaggatatccaggaagacaaggtccaaagggttccactggatteeetgggttccaggte
ccaatggagagaaaggtgcacggggagtagetggcaaaccaggeectcggggteagegtggteccaacgggtectcgaggttcaagag
gtgcaagaggteccactgggaaacctgggcecaaagggcacttcaggtggegatggecctectggecctecaggtgaaagaggtectcaa
ggacctcagggtecagttggattcectggaccaaaaggecctectggaccacctgggaaggatgggctgecaggacacectgggcaac
gtegggagactggatttcaaggcaagaccggeecteetgggecagggggagtggttggaccacagggaccaaccggtgagactggte
caataggggaacgtgggcatcctggececteetggecctectggtgageaaggtettcetggtgctgecaggaaaagaaggtecaaagggt
gatccaggtcctcaaggtatctcagggaaagatggaccageaggattacgtggtitceccaggggaaagaggtettecctggagetcagggt
gecacctggactgaaaggaggggaaggtccccagggeccaccaggtecagttggetcaccaggagaacgtgggteageaggtacaget
ggcccaattggtttaccagggegeecgggaccteagggtectectggtecagetggagagaaaggtgctectggagaaaaaggteccea

agggcctgeagggagagatggagttcaaggtectgttggteteccagggecagetggteetgecggeteecctggggaagacggagac
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aagggtgaaattggteagecgggacaaaaaggeageaagggteacaagggagaaaatggeccteccggteeccecaggtettcaagga
ccagttggtgcccctggaattgetggaggtoatggteaaccaggtcctagaggacageaggggatgtttgggcaaaaaggtoatgagegt
gccagaggcttcectggacctectggtecaataggtettcagggtetgecaggeccacctggtgaaaaaggteaaaatggggatgttggte
ccatggggccacctggtectecaggeccaagaggeccteaaggteecaatggagetgatggaccacaaggacecccagggtetgttegt
tcagttggtggtettggagaaaagggtgaacctggagaageagggaacceagggecteetggggaageaggtatagecggteccaaag
gagaaagaggagagaaaggggaagetggtecacctggagetgetggacctecaggteccaaggggecaccaggtgatgatggeecta
agggtaacccgggteetgttggttttcctggagatectggtectectggggaacctggecctgcaggteaagatggtattggtggteacaag
ggtgaagatggagatcctggtcaaccgggteetectggececatetggtgaggetggeecaccaggtectectggaaaacgaggtectect
ggagctgcaggtgcagagggaagacaaggtgaaaaaggtectaagggggaageaggtgcagaaggteetectggaaaaaccggece
agtcggtectcagggacctgeaggaaagectggtecagaaggtettcgggecatcectggteetgtgggagaacaaggtetcectggag
ctgcaggecaagatggaccacctggtectatgggaccteetggettacetggtetcaaaggtgacectggetccaagggteaaaagggac
atcctggtttaattggectgattggtectccaggagaacaaggggaaaaaggteaccgagggcetecctggaactcaaggatctecaggag
caaaaggggatgggggaattcetggtectgetggteecttaggtecacctggtectecaggtttaccaggtectcaaggeccaaagggtaa
caaaggctctactggaccecgetggecagaaaggtgacagtggtettccagggectectgggtetccaggtecacctggtgaagteattcag
cctttaccaatcttgtcctccaaaaaaacgagaagacatactgaaggcatgcaageagatgcagatgataatattcttgattactcggatgga
atggaagaaatatttggttccctcaattcectgaaacaagacattgageatatgaaatttccaatgggtactcagaccaatccageccgaactt
gtaaagacctgcaactcagcecatectgacttcccagatggtgaatattggattgatcctaaccaaggttgetcaggagattecttcaaagttta
ctgtaatttcacatctggtggtgagacttgcatttatccagacaaaaaatctgagggagtaagaatttcatcatggccaaaggagaaaccagg
aagttggtttagtgaatttaagaggggaaaactgctttcatacttagatgttgaaggaaattccatcaatatggtecaaatgacattcctgaaac
ttctgactgectetgetcggeaaaatttcacctaccactgtcatcagtcageagectggtatgatgtgtcatcaggaagttatgacaaageactt
cgcttectgggatcaaatgatgaggagatgtectatgacaataatccttttatcaaaacactgtatgatggttgtgcgtccagaaaaggetatg
aaaagactgtcattgaaatcaatacaccaaaaattgatcaagtacctattgttgatgtcatgatcaatgactttggtgatcagaatcagaagttc
ggatttgaagttggteetgtttgttttcttggctaagattaagacaaagaacatatcaaatcaacagaaaatataccttggtgecaccaacceatt
ttgtgccacatgeaagttttgaataaggatggtatagaaaacaacgctgcatatacaggtaccatttaggaaataccgatgectttgtgggeg
cagaatcacatggcaaaagctttgaaaatcataaagatataagttggtotogctaagatggaaacagggctgattcttgattcccaattctcaa
ctetecttttectatttgaatttetttggtgctgtagaaaacaaaaaaagaaaaatatatattcataaaaaatatggtgctcattctcatccatcecag
gatgtactaaaacagtgtgtttaataaattgtaattattttgtgtacagttctatactgttatctgtgtecatttccaaaacttgecacgtgtecctgaat
tccatctgactctaattttatgagaattgcagaactctgatggcaataaatatatgtattatgaaaaaataaagttgtaatttctgatgactctaagt
cectttctttggttaataataaaatgectttgtatatattgatgttgaagagttcaattatttgatgtcgccaacaaaattctcagagggcaaaaatc
tggaagacttttggaagcacactctgatcaactcttctetgeegacagteattttgetgaatttcagecaaaaatattatgeattttgatgetttatt
caaggctatacctcaaactttttettctcagaatccaggatttcacaggatacttgtatatatggaaaacaagceaagtttatatttttggacaggg

aaatgtgtgtaagaaagtatattaacaaatcaatgcctcegtcaagcaaacaatcatatgtatactttttttctacgttatctcatcteettgttttca
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gtetocttcaataatgcaggttaatattaaagatggaaattaagceaattatttatgaatttgtgcaatgttagattttcttatcaatcaagttcttgaat
ttgattctaagttgcatattataacagtctcgaaaattattttacttgecccaacaaatattacttttttectttcaagataattttataaatcatttgacct
acctaattgctaaatgaataacatatggtggactgttattaagagtatttgttttaagtcattcaggaaaatctaaacttttttttccactaaggtattt
actttaaggtagcttgaaatagcaatacaatttaaaaattaaaaactgaattttgtatctattttaagtaatatatgtaagacttgaaaataaatgttt
tatttcttatataaagtgttaaattaattgataccagatttcactggaacagtttcaactgataatttatgacaaaagaacatacctgtaatattgaa
attaaaaagtgaaatttgtcataaagaatttctttatttttgaaatcgagtitgtaaatgtccttttaagaagggagatatgaatccaataaataaa
ctcaagtettggetacctgga (SEQ 1D NO: 41).

[0076]  In another embodiment, the COL11A1 protein is encoded by a nucleic acid molecule
having a sequence set forth in GenBank Accession No. NM_001854. In another embodiment,
the COL11A1 protein is encoded by a nucleic acid molecule having a sequence selected from
those set forth in GenBank Accession No. NM_080629, NM_080630, J04177, AB208844, and
AB208844. In another embodiment, the COL11A1 protein has an AA sequence set forth in one
of the above GenBank entries. In another embodiment, the COL11A1 protein has an AA
sequence set forth in GenBank Accession No. NP_542196, NP_542197, AAAS51891, or
BAD92081. In another embodiment, the COL11A1 protein is encoded by a COL11A transcript
variant A. In another embodiment, the COL11A1 protein is encoded by a COL11A transcript
variant B. In another embodiment, the COL11A1 protein is encoded by a COL11A transcript
variant C. In another embodiment, the COL11A1 protein is a COL11A isoform A. In another
embodiment, the COL11A1 protein is a COL11A isoform B. In another embodiment, the
COL11A1 protein is a COL11A isoform C. In another embodiment, the COL11A1 protein is
encoded by any other COL11A1 gene sequence known in the art. In another embodiment, the
COLI11A1 protein is any other COL11AT1 protein known in the art. In another embodiment, the
TVM is an isoform of a COL11A1 protein. In another embodiment, the TVM is a homologue
of a COL11A1 protein. In another embodiment, the TVM is a variant of a COL11A1 protein. In
another embodiment, the TVM is a fragment of a COL11A1 protein. In another embodiment,
the TVM is a fragment of an isoform, homologue, or variant of a COL11A1 protein. Each

possibility represents another embodiment of the present invention.

[0077]  In another embodiment, the TVM is a DEFB1 protein. In another embodiment, the
marker is a nucleic acid molecule encoding a DEFB1 protein. In another embodiment, the
DEFB1 protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. BC033298. In another embodiment, the DEFB1 protein is encoded by a nucleic

acid molecule having a sequence selected from those set forth in GenBank Accession No.
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BC047677, NM_005218, U73945, 750788, and X92744. In another embodiment, the DEFB1
protein has an AA sequence set forth in one of the above GenBank entries. In another
embodiment, the DEFB1 protein has an AA sequence selected from the sequences set forth in
GenBank Accession No. NP_005209, AAH33298, AAH47677, CAA63405, and CAA90650.
In another embodiment, the DEFB1 protein is encoded by any other DEFB1 gene sequence
known in the art. In another embodiment, the DEFB1 protein is any other DEFB1 protein
known in the art. In another embodiment, the TVM is an isoform of a DEFB1 protein. In
another embodiment, the TVM is a homologue of a DEFB1 protein. In another embodiment,
the TVM is a variant of a DEFB1 protein. In another embodiment, the TVM is a fragment of a
DEFBI1 protein. In another embodiment, the TVM is a fragment of an isoform, homologue, or
variant of a DEFB1 protein. Each possibility represents another embodiment of the present

invention.

[0078] In another embodiment, the TVM is an EPB41L3 protein. In another embodiment,
the marker is a nucleic acid molecule encoding an FPB411.3 protein. In another embodiment,
the TVM is a homologue of an EPB41L.3 precursor protein. In another embodiment, the TVM
is a variant of an EPB411.3 precursor protein. In another embodiment, the TVM is an isoform
of an EPB41L3 precursor protein. In another embodiment, the TVM is a fragment of an
EPB41L3 protein. In another embodiment, the TVM is a fragment of an isoform, homologue, or
variant of an EPB41L.3 protein. Each possibility represents another embodiment of the present

invention.

[0079]  In another embodiment, the TVM is an F2RL.1 protein. In another embodiment, the
marker is a nucleic acid molecule encoding an F2RI.1 protein. In another embodiment, the
IF2RL1 protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. BC012453. In another embodiment, the F2RI.1 protein is encoded by a nucleic
acid molecule having a sequence selected from those set forth in GenBank Accession No.
BC018130, U34038, BC012453, BCO18130, BT009856, AY336105, and NM_005242. In
another embodiment, the 2RL1 protein has an AA sequence set forth in one of the above
GenBank entries. In another embodiment, the F2ZRL1 protein has an AA sequence selected from
the sequences set forth in GenBank Accession No. NP_005233, AAB47871, AAH12453,
AAHI18130, AAP88858, and AAP97012. In another embodiment, the F2RL.1 protein is
encoded by any other F2RL.1 gene sequence known in the art. In another embodiment, the

I2RL1 protein is any other F2ZRL1 protein known in the art. In another embodiment, the TVM
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is an isoform of an F2RL.1 protein. In another embodiment, the TVM is a homologue of an
I2RL1 protein. In another embodiment, the TVM is a variant of an F2RL1 protein. In another
embodiment, a coagulation factor II (thrombin) receptor-like 1 (F2RL1) precursor protein is
utilized in methods and compositions of the present invention. In another embodiment, the
I2RL1 precursor protein is encoded by a gene having a sequence set forth in GenBank
Accession No. NP_005233. In another embodiment, the F2ZRL1 precursor protein is encoded by
any F2RL1 precursor gene sequence known in the art. In another embodiment, the F2RL1
precursor protein is any F2RI.1 precursor protein known in the art. In another embodiment, the
TVM is an isoform of a F2RL1 precursor protein. In another embodiment, the TVM is a
fragment of an I2RL1 protein or precursor thereof. In another embodiment, the TVM is a
fragment of an isoform, homologue, or variant of an F2RL.1 protein or precursor thereof. Each

possibility represents another embodiment of the present invention.

[0080]  In another embodiment, the TVM is a GPM6B protein. In another embodiment, the
marker is a nucleic acid molecule encoding a GPM6B protein. In another embodiment, the
GPM6B protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. BCOO8151. In another embodiment, the GPM6B protein is encoded by a nucleic
acid molecule having a sequence selected from those set forth in GenBank Accession No.
BC047295, NM_005278, NM_001001994, NM_001001995, NM_001001996, AK095657,
AB209525, and U45955. In another embodiment, the GPM6B protein has an AA sequence set
forth in one of the above GenBank entries. In another embodiment, the GPM6B protein has an
AA sequence selected from the sequences set forth in GenBank Accession No. NP_005269,
AAHO8151, BAC04600, BAD92762, and AAB16888. In another embodiment, the GPM6B
protein is encoded by a transcript variant 1 of a GPM6B-encoding RNA. In another
embodiment, the GPM6B protein is encoded by a transcript variant 2 of a GPM6B-encoding
RNA. In another embodiment, the GPM6B protein is encoded by a transcript variant 3 of a
GPM6B-encoding RNA. In another embodiment, the GPM6B protein is encoded by a transcript
variant 4 of a GPM6B-encoding RNA. In another embodiment, the GPM6B protein is encoded
by any other GPM6B gene sequence known in the art. In another embodiment, the GPM6B
protein is a GPM6B isoform 1. In another embodiment, the GPM6B protein is a GPM6B
isoform 2. In another embodiment, the GPM6B protein is an M6b-2. In another embodiment,
the GPM6B protein is a GPM6B isoform 3. In another embodiment, the TVM is another
isoform of a GPMG6B protein. In another embodiment, the GPM6B protein is any other GPM6B
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protein known in the art. In another embodiment, the TVM is a homologue of a GPM6B
protein. In another embodiment, the TVM is a variant of a GPM6B protein. In another
embodiment, the TVM is a fragment of a GPM6B protein. In another embodiment, the TVM is
a fragment of an isoform, homologue, or variant of a GPM6B protein. Fach possibility

represents another embodiment of the present invention.

[0081]  In another embodiment, the TVM is an LZTS1 protein. In another embodiment, the
marker is a nucleic acid molecule encoding a LZTS1 protein. In another embodiment, the
LZTS1 protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. NM_021020. In another embodiment, the L.ZTS1 protein is encoded by a
nucleic acid molecule having a sequence selected from those set forth in GenBank Accession
No. AF123659, BCO075006, AF123654, AF123655, AF123656, AF123657, AF123658,
BC075006, BCO75007, and BCO75007. In another embodiment, the LZTS1 protein has an AA
sequence set forth in one of the above GenBank entries. In another embodiment, the L.ZTS1
protein has an AA sequence selected from the sequences set forth in NP_066300, AAD23833,
AAD23835, AAD23836, AAD23837, AAD23838, AAD23839, AAD23840, AAH75006 and
AAH75007. In another embodiment, the LZTS1 protein is encoded by any other LZTS1 gene
sequence known in the art. In another embodiment, the LZTS1 protein is any other LZTS1
protein known in the art. In another embodiment, the TVM is an isoform of a LZTS1 protein. In
another embodiment, the TVM is a homologue of a LZTS1 protein. In another embodiment, the
TVM is a variant of a LZTS1 protein. In another embodiment, an E16T8 FEZ1 or a
fasciculation and elongation protein zeta 1 (FEZ1) protein is utilized in methods and
compositions of the present invention. In another embodiment, the FEZ1 protein is encoded by
any FEZ1 gene sequence known in the art. In another embodiment, the FEZ1 protein is any
FEZ1 protein known in the art. In another embodiment, the TVM is an isoform of a FEZ1
protein. In another embodiment, the TVM is a homologue of a FEZ1 protein. In another
embodiment, a zygin I protein is utilized in methods and compositions of the present invention.
In another embodiment, the zygin I protein is encoded by any zygin I gene sequence known in
the art. In another embodiment, the zygin I protein is any zygin I protein known in the art. In
another embodiment, the TVM is an isoform of a zygin I protein. In another embodiment, the
TVM is a homologue of a zygin I protein. In another embodiment, a LAPSERI1 protein is
utilized in methods and compositions of the present invention. In another embodiment, the

LAPSERI1 protein is encoded by any LAPSERI1 gene sequence known in the art. In another
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embodiment, the LAPSER1 protein is any LAPSER1 protein known in the art. In another
embodiment, the TVM is an isoform of a LAPSER1 protein. In another embodiment, the TVM
is a homologue of a LAPSERI protein. In another embodiment, the TVM is a fragment of a
LZTS1, FEZ1, zygin I, or LAPSERI protein. In another embodiment, the TVM is a fragment of
an isoform, homologue, or variant of a LZTS1, FEZ1, zygin I, or LAPSER1 protein. Each

possibility represents another embodiment of the present invention.

[0082] In another embodiment, the TVM is a BLAME protein. In another embodiment, the
marker is a nucleic acid molecule encoding a BLAME protein. In another embodiment, the
BLAME protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. AK074669. In another embodiment, the BLAME protein is encoded by a nucleic
acid molecule having a sequence selected from those set forth in GenBank Accession No.
BC109194, NM_020125, AF144235, or AF146761. In another embodiment, the BLAME
protein is encoded by a FLJ90188 cDNA. In another embodiment, the BLAME protein has an
AA sequence set forth in one of the above GenBank entries. In another embodiment, the
BLAME protein has an AA sequence selected from the sequences set forth in GenBank
Accession No. NP 064510, AAD33923, AAF67470, AAI09195, and BAC11123. In another
embodiment, the BLAME protein is referred to as “SLAMFS.” In another embodiment, the
BLAME protein is encoded by any other BLAME gene sequence known in the art. In another
embodiment, the BLAME protein is any other BLAME protein known in the art. In another
embodiment, the TVM is an isoform of a BLAME protein. In another embodiment, the TVM is
a homologue of a BLAME protein. In another embodiment, the TVM is a variant of a BLAME
protein. In another embodiment, a BCM-like membrane protein precursor or IgSF protein is
utilized in methods and compositions of the present invention. In another embodiment, the
protein is encoded by any BCM-like membrane protein precursor or IgSF protein gene sequence
known in the art. In another embodiment, the protein is any BCM-like membrane protein
precursor or IgSF protein known in the art. In another embodiment, the TVM is an isoform of a
BCM-like membrane protein precursor or IgSF protein. In another embodiment, the TVM is a
homologue of a BCM-like membrane protein precursor or IgSF protein. In another
embodiment, an FLJ20442 protein is utilized in methods and compositions of the present
invention. In another embodiment, the F1.J20442 protein is encoded by any F1.J20442 gene
sequence known in the art. In another embodiment, the F1.J20442 protein is any F1.J20442
protein known in the art. In another embodiment, the TVM is an isoform of an FL.J20442
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protein. In another embodiment, the TVM is a homologue of an I1.J20442 protein. In another
embodiment, the TVM is a fragment of a BLAME, IgSF, or FLJ20442 protein. In another
embodiment, the TVM is a fragment of an isoform, homologue, or variant of a BLAME, IgSF,

or I'1.J20442 protein. Each possibility represents another embodiment of the present invention.

[0083] In another embodiment, the TVM is a SPON1 protein. In another embodiment, the
marker is a nucleic acid molecule encoding a SPON1 protein. In another embodiment, the
SPONT1 protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. NM_006108. In another embodiment, the SPON1 protein is encoded by a
nucleic acid molecule having a sequence selected from those set forth in GenBank Accession
No. NM_006108, AB051390, AK074803, AK074803, NP_006099, and BC041974. In another
embodiment, the SPON1 protein is encoded by a F1.J90322 cDNA. In another embodiment, the
SPONT1 protein has an AA sequence set forth in one of the above GenBank entries. In another
embodiment, the SPONT1 protein has an AA sequence selected from the sequences set forth in
GenBank Accession No. BAA34482, BAB18461, BAC11217, AAH19825, and AAH41974. In
another embodiment, the SPON1 protein is encoded by a nucleic acid molecule comprising a
sequence set forth in BC019825, BC041974, and ABO18305. In another embodiment, the
SPONT1 protein has an AA sequence comprising an AA sequence set forth in one of the above
GenBank entries. In another embodiment, the SPONT1 protein is encoded by any other SPONI1
gene sequence known in the art. In another embodiment, the SPON1 protein is any other
SPONI1 protein known in the art. In another embodiment, the TVM is an isoform of a SPON1
protein. In another embodiment, the TVM is a homologue of a SPON1 protein. In another
embodiment, the TVM is a variant of a SPON1 protein. In another embodiment, a VSGP/F-
spondin protein is utilized in methods and compositions of the present invention. In another
embodiment, the protein is encoded by any VSGP/F-spondin gene sequence known in the art. In
another embodiment, the protein is any VSGP/I-spondin protein known in the art. In another
embodiment, the TVM is an isoform of a VSGP/F-spondin protein. In another embodiment, the
TVM is a homologue of a VSGP/F-spondin protein. In another embodiment, a KIAA0762
protein is utilized in methods and compositions of the present invention. In another
embodiment, the protein is encoded by any KIAA(762 gene sequence known in the art. In
another embodiment, the protein is any KIAAO762 protein known in the art. In another
embodiment, the TVM is an isoform of a KIAAQ762 protein. In another embodiment, the TVM
is a homologue of a KIAA(0762 protein. In another embodiment, the TVM is a fragment of a
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SPON1, VSGP/F-spondin, or KIAA0762 protein. In another embodiment, the TVM is a
fragment of an isoform, homologue, or variant of a SPON1, VSGP/F-spondin, or KIAA0762

protein. Each possibility represents another embodiment of the present invention.

[0084] In another embodiment, the TVM is an STC2 protein. In another embodiment, the
marker is a nucleic acid molecule encoding an STC2 protein. In another embodiment, the STC2
protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. BC000658. In another embodiment, the STC2 protein is encoded by a nucleic
acid molecule having a sequence selected from those set forth in GenBank Accession No.
BC006352, BCO13958, AF055460, ABO12664, AKO027390, AKO075406, AF098462,
AF031036, BT019591, CR541825, NP_003705, and AK(095891. In another embodiment, the
STC2 protein is encoded by a cDNA selected from FLJ14484 fis, PSEC0097 fis, and F1.J38572
fis. In another embodiment, the STC2 protein has an AA sequence set forth in one of the above
GenBank entries. In another embodiment, the STC2 protein has an AA sequence set forth in
GenBank Accession No. AAC27036, AAC97948, AADO1922, AAH00658, AAH06352,
AAHI13958, AAV38398, BAA33489, and CAG46624. In another embodiment, the STC2
protein is encoded by any other STC2 gene sequence known in the art. In another embodiment,
the STC2 protein is any other STC2 protein known in the art. In another embodiment, the TVM
is an isoform of an STC2 protein. In another embodiment, the TVM is a homologue of an STC2
protein. In another embodiment, a STC2 precursor protein is utilized in methods and
compositions of the present invention. In another embodiment, the protein is encoded by any
STC2 precursor gene sequence known in the art. In another embodiment, the protein is any
STC2 precursor protein known in the art. In another embodiment, the TVM is an isoform of an
STC2 precursor protein. In another embodiment, the TVM is a homologue of an STC2
precursor protein. In another embodiment, the TVM is a variant of an STC2 protein. In another
embodiment, the TVM is a fragment of a STC2 protein or precursor thereof. In another
embodiment, the TVM is a fragment of an isoform, homologue, or variant of a STC2 protein or

precursor thereof. Each possibility represents another embodiment of the present invention.

[0085] In another embodiment, the TVM is a TNFAIP6 protein. In another embodiment, the
marker is a nucleic acid molecule encoding a TNFAIP6 protein. In another embodiment, the
TNFAIP6 protein is encoded by a nucleic acid molecule having a sequence set forth in
GenBank Accession No. BC030205. In another embodiment, the TNFAIP6 protein is encoded

by a nucleic acid molecule having a sequence selected from those set forth in GenBank
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Accession No. NM_007115, M31165, AJ421518, and AJ419936. In another embodiment, the
TNFAIP6 protein has an AA sequence set forth in one of the above GenBank entries. In another
embodiment, the TNFAIP6 protein has an AA sequence selected from the sequences set forth in
GenBank entries NP_009046, AAB00792, AAH30205, CADI12353, and CADI13434. In
another embodiment, the TNFAIP6 protein is encoded by a nucleic acid molecule comprising a
sequence set forth in GenBank entry BC039384. In another embodiment, the TNFAIP6 protein
has an AA sequence comprising an AA sequence set forth in GenBank entry BC039384. In
another embodiment, the TNFAIP6 protein is encoded by any other TNFAIP6 gene sequence
known in the art. In another embodiment, the TNFAIP6 protein is any other TNFAIP6 protein
known in the art. In another embodiment, the TVM is an isoform of a TNFAIP6 protein. In
another embodiment, the TVM is a homologue of a TNFAIP6 protein. In another embodiment,
the TVM is a variant of a TNFAIP6 protein. In another embodiment, a TNFAIP6 precursor
protein is utilized in methods and compositions of the present invention. In another
embodiment, the protein is encoded by any TNFAIP6 precursor gene sequence known in the
art. In another embodiment, the protein is any TNFAIP6 precursor protein known in the art. In
another embodiment, the TVM is an isoform of a TNFAIP6 precursor protein. In another
embodiment, the TVM is a homologue of a TNFAIP6 precursor protein. In another
embodiment, a tumor necrosis factor-stimulated gene 6 (T'SG-6) protein is utilized in methods
and compositions of the present invention. In another embodiment, the protein is encoded by
any TSG-6 gene sequence known in the art. In another embodiment, the protein is any TSG-6
protein known in the art. In another embodiment, the TVM is an isoform of a TSG-6 protein. In
another embodiment, the TVM is a homologue of a TSG-6 protein. In another embodiment, the
TVM is a fragment of a TNFAIP6 or TSG-6 protein. In another embodiment, the TVM is a
fragment of an isoform, homologue, or variant of a TNFAIP6 or TSG-6 protein. Each

possibility represents another embodiment of the present invention.

[0086] In another embodiment, the TVM is a TNFRSF21 protein. In another embodiment,
the marker is a nucleic acid molecule encoding a TNFRSF21 protein. In another embodiment,
the TNFRSF21 protein is encoded by a nucleic acid molecule having a sequence set forth in
GenBank Accession No. BC010241. In another embodiment, the TNFRSF21 protein is
encoded by a nucleic acid molecule having a sequence selected from those set forth in GenBank
Accession No. BC017730, NM_014452, AY358304, BC005192, BC0O15466, AB209394,
AJ420531, AF068868, AI208860, BC010241, BT007420, NP_055267, or CR457190. In
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another embodiment, the TNFRSF21 protein has an AA sequence set forth in one of the above
GenBank entries. In another embodiment, the TNFRSF21 protein is encoded by any other
TNFRSEF21 gene sequence known in the art. In another embodiment, the TNFRSF21 protein is
any other TNFRSE21 protein known in the art. In another embodiment, the TVM is an isoform
of a TNFRSF21 protein. In another embodiment, the TVM is a homologue of a TNIFRSF21
protein. In another embodiment, the TVM is a variant of a TNFRSEF21 protein. In another
embodiment, a TNFR-related death receptor-6 (DR6) protein is utilized in methods and
compositions of the present invention. In another embodiment, the protein is encoded by any
DR6 gene sequence known in the art. In another embodiment, the protein is any DR6 protein
known in the art. In another embodiment, the TVM is an isoform of a DR6 protein. In another
embodiment, the TVM is a homologue of a DR6 protein. In another embodiment, a TNFRSF21
precursor protein is utilized in methods and compositions of the present invention. In another
embodiment, the protein is encoded by any TNFRSIF21 precursor gene sequence known in the
art. In another embodiment, the protein is any TNFRSIF21 precursor protein known in the art. In
another embodiment, the TVM is an isoform of a TNFRSI21 precursor protein. In another
embodiment, the TVM is a homologue of a TNFRSF21 precursor protein. In another
embodiment, the TVM is a fragment of a TNFRSI21 protein, DR6 protein, or precursor
thereof. In another embodiment, the TVM is a fragment of an isoform, homologue, or variant of
a TNFRSF21 protein, DR6 protein, or precursor thereof. Fach possibility represents another

embodiment of the present invention.

[0087]  In another embodiment, the TVM is an FZD10 protein. In another embodiment, the
marker is a nucleic acid molecule encoding an FZD10 protein. In another embodiment, the
FZD10 protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. AB027464. In another embodiment, the IZD10 protein is encoded by a nucleic
acid molecule having a sequence selected from those set forth in GenBank Accession No.
BC070037, BC0O74997, BC074998, NP_009128, and NM_007197. In another embodiment, the
FZD10 protein has an AA sequence set forth in one of the above GenBank entries. In another
embodiment, the FZD10 protein is encoded by any other FZD10 gene sequence known in the
art. In another embodiment, the FZD10 protein is any other FZD10 protein known in the art. In
another embodiment, the TVM is an isoform of an FZD10 protein. In another embodiment, the
TVM is a homologue of an FZD10 protein. In another embodiment, the TVM is a variant of an
FZD10 protein. In another embodiment, the TVM is a fragment of an FZD10 protein. In another
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embodiment, the TVM is a fragment of an isoform, homologue, or variant of an FZD10 protein.

Each possibility represents another embodiment of the present invention.

[0088] In another embodiment, the TVM is an HOXAS9 protein. In another embodiment, the
marker is a nucleic acid molecule encoding an HOXA9 protein. In another embodiment, the

HOXADY protein is encoded by a nucleic acid molecule having the sequence:

agtttcataatttccgtgggtegggccgggegggccaggegetgggeacggtgatggccaccactggggeectgggeaactactacgtg
gactcgttectgetgggegeegacgeegeggatgagetgagegttggeegetatgegeecggggaceetgggecagecteceeggeagg
cggegacgetggecgageaccecgacttcageecgtgcagettccagtecaaggegacggtgtttggcgectegtggaacccagtgeac
geggegggcgecaacgcetgtaccegetgeggtgtaccaccaccatcaccaccaccectacgtgeacceccaggegecegtggeggcg
gcggegecggacggeaggtacatgegeteetggetggageccacgeecggtgegetetecttcgegggcttgecctecageeggectta
tggcattaaacctgaaccgetgteggecagaaggggtgactgteccacgettgacactcacactttgtecctgactgactatgettgtggtct
cctccagttgatagagaaaaacaacccagegaaggegectictctgaaaacaatgetgagaatgagageggeggagacaagecceccat
cgatcccaataacccageagecaactggcettcatgegegetecactcggaaaaageggtgeecctatacaaaacaccagaccctggaact
ggagaaagagtttctgttcaacatgtacctcaccagggaccgeaggtacgaggtggetegactgetcaacctcaccgagaggeaggtceaa
gatctggttccagaaccgeaggatgaaaatgaagaaaatcaacaaagaccgagcaaaagacgagtgatgecatttgggcttatttagaaa

aaagggtaagctagagagaaaaagaaagaactgtcegtecececttcegectteteectittetcacceecaccetagectecaccatccecg
cacaaagcggctctaaacctcaggecacatcttttccaaggcaaaccctgttcaggetggetegtaggecetgecgctttgatggaggaggt

attgtaagctttccattttctataagaaaaaggaaaagttgaggggggogcattagtgctgatagetgtgtotattagettgtatatatatttttaa
aaatctacctgttcctgacttaaaacaaaaggaaagaaactacctttttataatgcacaactgttgatggtaggetgtatagttttagtetgtgta
gttaatttaatttgcagtttgtocggcagattgetctgccaagatacttgaacactgtgttttattgtggtaattatgttttgtoattcaaacttetgtgt
actgggtgatgcacccattgtgattgtggaagatagaattcaatttgaactcaggtegtitatgaggggaaaaaaacagttgcatagagtatag
ctctgtagtggaatatgtcttctgtataactaggetgttaacctatgattgtaaagtagetgtaagaatttcccagtgaaataaaaaaaaattttaa
gtottctcggggatgeatagattcatcattttctccaccttaaaaatgegggcatttaagtctgtecattatctatatagtectgtettgtetattgtat
atataatctatatgattaaagaaaatatgcataatcagacaagcttgaatattgtitttgcaccagacgaacagtgaggaaattcggagetatac
atatgtgcagaaggttactacctagggtttatgcttaattttaatcggaggaaatgaatgctgattgtaacggagttaattttattgataataaatta
tacactatgaaaccgccattgggctactgtagatttgtatccttgatgaatctggggtttccatcagactgaacttacactgtatattttgcaatag
ttacctcaaggectactgaccaaattgttgtgttgagatgatatttaactttttgccaaataaaatatattgattettttctaaaaaaaaaaaaaaaa
aaaa (SEQ ID No: 42). In another embodiment, the HOXA9 protein is encoded by a nucleic
acid molecule having a sequence set forth in GenBank Accession No. BC0O06537. In another
embodiment, the HOXA9 protein is encoded by a nucleic acid molecule having a sequence
selected from those set forth in GenBank Accession No. BC010023, NM_152739, U41813,

NM_002142, U82759, and BT006990. In another embodiment, the HOXA9 protein has an AA
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sequence set forth in one of the above GenBank entries. In another embodiment, the HOXA9
protein is encoded by any other HOXA9 gene sequence known in the art. In another
embodiment, the HOXA9 protein is any other HOXA9 protein known in the art. In another
embodiment, the TVM is an isoform of an HOXA9 protein. In another embodiment, the TVM
is a homologue of an HOXADY protein. In another embodiment, the TVM is a variant of an
HOXAD9 protein. In another embodiment, the TVM is a fragment of an HOXA9 protein. In
another embodiment, the TVM is a fragment of an isoform, homologue, or variant of an

HOXAD9 protein. Each possibility represents another embodiment of the present invention.

[0089] In another embodiment, the TVM is an SLPI protein. In another embodiment, the
marker is a nucleic acid molecule encoding an SLPI protein. In another embodiment, the SLPI

protein is encoded by a nucleic acid molecule having the sequence:

agagtcactcctgecttcaccatgaagtccageggcectettceccttectggtectgcttgeectgggaactetggeaccttgggctgtegaa
ggctctggaaagtecttcaaagetggagtetgtectectaagaaatetgeccagtgecttagatacaagaaacctgagtgecagagtgactg
gcagtgtccagggaagaagagatgttgtcctgacacttgtggeatcaaatgectggateetgttgacaccccaaacccaacaaggaggaa

gcctgggaagtgeecagtgacttatggecaatgtttgatgettaacceecccaatttetgtgagatggatggecagtgcaagegtgacttgaa
gtottgcatgggcatgtgtgggaaatectgegtttccectgtgaaagettgattcetgecatatggaggagectetggagtectgetetgtgtg
gtccaggtectttecaccctgagacttggetecaccactgatatectectttggggaaaggcettggeacacageaggctttcaagaagtgcc

agttgatcaatgaataaataaacgagcctattictctitgcaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa (SEQ ID No: 43). In
another embodiment, the SLPI protein is encoded by a nucleic acid molecule having a sequence
set forth in GenBank Accession No. BC020708. In another embodiment, the SLPI protein is
encoded by a nucleic acid molecule having a sequence selected from those set forth in GenBank
Accession No. NM 003064, X04470, X04503, and AF114471. In another embodiment, the
SLPI protein has an AA sequence set forth in one of the above GenBank entries. In another
embodiment, the SLPI protein is encoded by any other SLPI gene sequence known in the art. In
another embodiment, the SLPI protein is any other SLPI protein known in the art. In another
embodiment, the TVM is an isoform of an SLPI protein. In another embodiment, the TVM is a
homologue of an SLPI protein. In another embodiment, the TVM is a variant of an SLPI
protein. In another embodiment, the TVM is a fragment of an SLPI protein. In another
embodiment, the TVM is a fragment of an isoform, homologue, or variant of an SLPI protein.

Each possibility represents another embodiment of the present invention.
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[0090] In another embodiment, the TVM is a KIBRA protein. In another embodiment, the
marker is a nucleic acid molecule encoding a KIBRA protein. In another embodiment, the

KIBRA protein is encoded by a nucleic acid molecule having the sequence:

caaccttctcagetacaaatacttgaagaaacagagcagggagetcaagecagtgggagteatggecectgectcagggectgecagea

cggacgetgtgtetgetetgttggaacagacageagtggagetggagaagaggcaggaggecaggageageacacagacactggaag
acagelggagglatgaggagaccagigagaalgaggcaglagecgaggaagageagageageleeageageageageeagaag

aggatgttttcaccgagaaagectcacctgatatggatgggtacccageattaaaggtegacaaagagaccaacacggagaccecggcc

ccatcccccacagtggtgegacctaaggaccggagagtgggeacceegteccaggggecatttettcgagggageaccatcatecgete
taagaccttctccccaggaccecagagecagtacgtgtgecggctgaatcggagtgatagtgacagetceeactetgtecaaaaageeacct
tttgttcgaaactceetggagegacgeagegtecggatgaageggecttecteggteaagtegetgegetcegagegtetgateegtacete
gctggacctggagttagacctgeaggegacaagaacctggeacagecaattgacccaggagatcteggtectgaaggagetcaaggag

cagctggaacaagccaagageeacggggagaaggagetgecacagtggttgcgtgaggacgagegtitcecgectgetgetgaggatge
tggagaagcggcagatggaccgageggageacaagggtoagetticagacagacaagatgatgagggcagetgecaaggatgtgeaca
ggctccgaggecagagetgtaaggaacceecagaagttcagtetttcagggagaagatggcatttttcacccggecteggatgaatatcee
agctctetctgeagatgacgtctaatcgecagaaaagtatttectttgttecactgaccaggetgtgaacattgactgtggctaaagttatttatg
tggtattatatgaaggtactgagtcacaagteetctagtgetettgttggtttgaagatgaaccgactttttagtttgggtectactgttgttattaa

aaaaaaaaaaaaaacaaaaaaaaaaaaaaaaaaaaaaaaaaa (SEQ ID No: 44). In another embodiment, the
KIBRA protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. BC004394. In another embodiment, the KIBRA protein is encoded by a nucleic
acid molecule having a sequence selected from those set forth in GenBank Accession No.
AKO001727, NM_015238, BCO17746, AIF506799, AY189820, AI530058, AB020676, and
BX640827. In another embodiment, the KIBRA protein has an AA sequence set forth in one of
the above GenBank entries. In another embodiment, the KIBRA protein is encoded by any other
KIBRA gene sequence known in the art. In another embodiment, the KIBRA protein is any
other KIBRA protein known in the art. In another embodiment, the TVM is an isoform of a
KIBRA protein. In another embodiment, the TVM is a homologue of a KIBRA protein. In
another embodiment, the TVM is a variant of a KIBRA protein. In another embodiment, the
TVM is a fragment of a KIBRA protein. In another embodiment, the TVM is a fragment of an
isoform, homologue, or variant of a KIBRA protein. Fach possibility represents another

embodiment of the present invention.
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[0091]  In another embodiment, the TVM is an ILL10RA protein. In another embodiment, the
marker is a nucleic acid molecule encoding an IIL1I0ORA protein. In another embodiment, the

IL10RA protein is encoded by a nucleic acid molecule having the sequence:

tggaggcgegeaggeeggetecgetecggecccggacgatgeggegegeccaggatgetgeegtgectegtagtgetgetggeggeg
ctectcagectecgtettggetcagacgetcatgggacagagetgeeccageectecgtetgtgtegtitgaageagaatttttecaccacatc
ctccactggacacceatcccaaatcagtetgaaagtacctgetatgaagtggeacteetgaggtatggaatagagtectggaactecatcte
caactgtagccagaccctgtectatgaccttaccgecagtgaccttggacctgtaccacageaatggetaccgggecagagtgegggctgtg
gacggcagecggceactccaactggaccgtcaccaacaccegettetetgtggatgaagtgactetgacagttggeagtgtgaacctagag
atccacaatggcttcatcctcgggaagattcagetacccaggeecaagatggeccecgeaaatgacacatatgaaageatcttcagteactt
ccgagagtatgagattgccattcgecaaggtgcegggaaacttcacgttcacacacaagaaagtaaaacatgaaaacttcagectectaacce
tctggagaagtgggagagttctgtgtecaggtgaaaccatctgtegeticeccgaagtaacaaggggatgtggtctaaagaggagtgcatct
ccctcaccaggeagtatttcaccgtgaccaacgteatcatcttetttgectttgtectgetgetetecggagecctegectactgectggeecte
cagctgtatgtgcggcgecgaaagaagetacceagtgtectgetettcaagaageecageccctteatcttcatcagecagegteecteece
agagacccaagacaccatccaccegettgatgaggaggcctttttgaaggtgtecccagagetgaagaacttggacctgeacggeageac
agacagtggctttggcagcaccaageeatcectgeagactgaagagecccagttecteetecetgacectcacceccaggetgacagaac

gctgggaaacggggageecectgtectgggggacagetgeagtagtggcageageaatageacagacagegggatetgectgeagga
gcccagectgagecceageacagggeccacctgggageaacaggtggggageaacageaggggccaggatgacagtggeattgact

tagttcaaaactctgagggccgggctggggacacacagggtggeteggecttgggecaccacagteccecggagectgaggtgectgg

ggaagaagacccagctgcetgtggeattccagggttacctgaggeagaccagatgtgctgaagagaaggeaaccaagacaggetgectg

gaggaagaatcgcccttgacagatggccttggecccaaattcgggagatgectggttgatgaggeaggettgeatccaccageectggec
aagggctatttgaaacaggatcctctagaaatgactetggettcetcaggggecccaacgggacagtggaaccageccactgaggaatgg
tcactcetggecttgageagetgeagtgacctgggaatatctgactggagetttgcccatgaccttgeecctetaggetgtgtegcageece

aggtggteteetgggeagctttaactcagacctggteaccctgecccteatetetagectgeagtcaagtgagtgactcgggctgagaggct
gcttttgattttagecatgectgetectetgectggaccaggaggagggccectggggcagaagttaggeacgaggeagtetgggeactttt
ctgcaagtceactggggctggccceagecaggecctgeaggectggteagggtotetggggcaggaggaggccaacteactgaactag
tgcagggtatgtgggtegcactgacctgttctgtigactggggeectgeagactetggeagagetgagaagggeagggacctteteeetee
taggaactctttcctgtatcataaaggattatttgctcaggggaaccatggggctttetggagttotogtgaggccaccaggetgaagtcaget
cagacccagacctcectgettaggecactcgageatcagagettccageaggaggaaggectgtaggaatggaagettcagggecttget
gctggggtcatttttaggggaaaaaggaggatatgatggtcacatggggaacctceectcatcgggectetggggeaggaagettgteact
ggaagatcttaaggtatatattttctggacactcaaacacatcataatggattcactgaggggagacaaagggagecgagacectggatgg

ggcttccagetcagaacceatceetetggtgggtacctetggeacecatctgeaaatateteectetetccaacaaatggagtageatcecee

tggggcacttgetgaggecaagecactcacatecteactttgetgeeccaccatcttgetgacaacttccagagaagecatggttetttgtate
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ggtcataactcagecctttgggeggectetgggcetigggeaccageteatgecageeccagagggteagggttggaggcctgtgcettgtat
ttgctgetaatgtccagetacagacccagaggataagecactgggeactgggetggggtecctgecttgttggtattcagetgtgtgattttg

gactagccacttgtcagagggcectcaatcteccatctgtgaaataaggactceacctttaggggaccetecatgtttgetgggtattagecaa

gctggtectgggagaatgeagatactgteegtggactaccaagetggettgtttcttatgecagaggctaacagatccaatgggagteeatg

gtgtcatgccaagacagtatcagacacagecccagaagggggcattatgggecctgectceccataggecatttggactetgecttcaaac
aaaggcagttcagtccacaggceatggaagetgtgaggggacaggcectgtecgteccatccagagteatctcagecctgectttctetggag
cattctgaaaacagatattctggeccagggaatccagecatgacccceacecctetgecaaagtactettaggtgecagtetggtaactgaa
cteectetggaggeaggcettgagggaggattcetcagggticecttgaaagcetttatttatttattttgttcatttatttattggagaggcageattg
cacagtgaaagaattctggatatctcaggageeccgaaattctagetetgactttgetgtttccagtggtatgaccttggagaagtcacttatee
tcttggagectcagtttcctcatctgecagaataatgactgacttgtctaattcgtagggatgtgaggttctgctgaggaaatgggtatgaatgtg

ccttgaacacaaagctctgtcaataagtgatacatgttttttattccaataaattgtcaagaccacaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa (SEQ ID No: 45). In another embodiment, the ILIORA
protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. BC028082. In another embodiment, the II.L10RA protein is encoded by a nucleic
acid molecule having a sequence selected from those set forth in GenBank Accession No.
NM_ 001558, AB209626, U00672, and BC028082. In another embodiment, the IL10RA
protein has an AA sequence set forth in one of the above GenBank entries. In another
embodiment, the IL10RA protein is encoded by any other IL10RA gene sequence known in the
art. In another embodiment, the ILL10RA protein is any other IL10RA protein known in the art.
In another embodiment, the TVM is an isoform of an ILL10RA protein. In another embodiment,
the TVM is a homologue of an I.L10RA protein. In another embodiment, the TVM is a variant
of an ILL10RA protein. In another embodiment, the TVM is a fragment of an IL10RA protein. In
another embodiment, the TVM is a fragment of an isoform, homologue, or variant of an

IL10RA protein. Each possibility represents another embodiment of the present invention.

[0092]  In another embodiment, the TVM is an ADAMI12 protein. In another embodiment,
the marker is a nucleic acid molecule encoding an ADAM12 protein. In another embodiment,
the ADAMI12 nucleotide is a long isoform of ADAMI12. In another embodiment, the ADAM12
nucleotide is a short isoform of ADAMI12. In another embodiment, the ADAMI12 protein is

encoded by a nucleic acid molecule having the sequence:

cactaacgctcttcctagtececgggecaactcggacagtitgeteatttattgeaacggtcaaggetggcettgtgeccagaacggegegcec

gcgacgeacgeacacacacggggggaaacttttttaaaaatgaaaggctagaagagetcageggeggegeggeecgtgcgegagggc

tccggagetgactegecgaggeaggaaatecctecggtegegacgeccggeeccgeteggegeccgegtgggatggtecagegeteg
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ccgecgggeccgagagetgetgeactgaaggeeggegacgatggeagegegecegetgecegtgteccecgeecegegececteetget
cgeectggeeggtgetetgetecgegeectgegaggeecgaggggtgagettatggaaccaaggaagagetgatgaagttgtcagtgect
ctgttcggagtggggacctetggatcecagtgaagagettcgactccaagaatcatccagaagtgctgaatattcgactacaacgggaaag
caaagaactgatcataaatctggaaagaaatgaaggtctcattgccageagtttcacggaaacccactatctgeaagacggtactgatgtet
ccctegetegaaattacacggtaattctgggteactgttactaccatggacatgtacggggatattctgattcageagteagtetcageacgtg
ttctggtetcaggggacttattgtgtttgaaaatgaaagetatgtettagaaccaatgaaaagtgcaaccaacagatacaaactettcccageg
aagaagctgaaaagcegtccggggatcatgtggatcacatcacaacacaccaaacctegetgcaaagaatgtgtttccaccaccetetcaga
catgggcaagaaggcataaaagagagaccctcaaggcaactaagtatgtggagetggtgategtggcagacaaccgagagtitcagagg
caaggaaaagatctggaaaaagttaagcagcegattaatagagattgctaatcacgttgacaagttttacagaccactgaacattcggatcgt
gttggtagocgtogaagtotogaatgacatggacaaatgcetetgtaagtcaggacceattcaccagectecatgaatttetggactggagga
agatgaagcttctacctcgcaaatcccatgacaatgegeagettgtcagtggggtttatttccaagggaccaccatcggeatggecccaate
atgagcatgtgcacggcagaccagtctgggggaattgtcatggaccattcagacaatceccttggtgeagecgtgacectggeacatgag
ctgggccacaatttcgggatgaatcatgacacactggacaggggctgtagetgtcaaatggeggttgagaaaggaggctgcatcatgaac
gettccaccgggtacceatttcecatggtgttcageagttgecageaggaaggacttggagaccagectggagaaaggaatgggegtatec
ctgtttaacctgecggaagtcagggagtetttcgggggccagaagtgtgggaacagatttgtggaagaaggagaggagtgtoactgtggg
gagccagaggaatgtatgaatcgetgetgcaatgecaccacctgtaccetgaageecggacgetgtgtecgeacatgggctgtectgteaa
gactgccagcetgaagectgeaggaacagegtecagggactecageaacteetgtgaccteecagagttetgcacaggggecageectea
ctgcecagecaacgtgtacctgeacgatgggceactcatgtcaggatgtggacggetactgetacaatggeatctgecagactcacgagea
geagtgtgtcacactctggggaccaggtgctaaacctgeecctgggatctgctttgagagagtcaattetgeaggteatecttatggeaactg
tggcaaagtctcgaagagttcctitgccaaatgegagatgagagatgctaaatgtggaaaaatccagtgtcaaggaggtgccagecggcc
agtcattggtaccaatgecgtttccatagaaacaaacatcccectgeageaaggaggccggattetgteccgggggacceacgtgtacttg
ggcgatgacatgccggacccagggettgtgcttgecaggeacaaagtgtgcagatggaaaaatctgectgaategtcaatgtcaaaatatta
gtetetttggggttcacgagtgtgcaatgeagtgecacggcagaggggtgtgcaacaacaggaagaactgecactgegaggeecactgg
geaccteecttetgtgacaagtttggetttggaggaageacagacageggecccatccggeaageagataaccaaggtttaaccatagga
attctggtgaccatcetgtgtettcttgetgecggatttgtggtttatctcaaaaggaagaccttgatacgactgetgtitacaaataagaagace
accattgaaaaactaaggtgtgtgcgecctteceggecacceegtggcettccaaceetgtcaggeteacctcggecaccttggaaaaggee
tgatgaggaagcecgecagattcetacccaccgaaggacaatcccaggagattgetgeagtgteagaatgttgacatcageagaceectea
acggcctgaatgtecctcageeccagtcaactcagegagtectteetceectecaccgggecceacgtgeacctagegteectgecagac
ccctgecagecaagectgeacttaggeaggeccaggggacctgtaagecaaacecccctcagaagectetgectgeagatectetggee
agaacaactcggctcactcatgecttggecaggaccecaggacaatgggagactgggcetecgectggeaceectcagaccetgetceaca
atatccacaccaagtgcccagatccacccacaccgectatattaagtgagaagecgacaccttttttcaacagtgaagacagaagtttgeac

tatctttcagetccagttggagttttttgtaccaacttttaggattttttttaatgtttaaaacatcattactataagaactttgagetactgecgtcagt
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getgtgctgtgctatggtgctetgtetacttgcacaggtacttgtaaattattaatttatgcagaatgttgattacagtgeagtecgetgtagtagg
catttttaccatcactgagttttccatggcaggaaggcttgtigtgcttttagtattttagtgaacttgaaatatcetgettgatgggattctggaca

ggatgtgtttoctttctgatcaaggecttattggaaageagteccecaactacceccagetgtgcttatggtaccagatgeagetcaagagat

cccaagtagaatctcagttgattttctggattceccatctcaggecagagecaaggggcttcaggtccaggetgtgtttggctttcagggagg
ceetgtgeccecttgacaactggeaggeaggeteecagggacacctgggagaaatctggettctggecaggaagcetttggtgagaacctgg
gttgcagacaggaatcttaaggtgtagccacaccaggatagagactggaacactagacaagecagaacttgaccetgagetgaccagec

gteagcatgtitggaaggggtctgtagtgtcactcaaggeggtecttgatagaaatgecaageacttetttttetegetgtectttctagageac
tgccaccagtaggttatttagettgggaaaggtegteatttctgtaagaaacctactgeccaggeactgecaaaccgecaccteectatactgett
ggagctgagcaaatcaccacaaactgtaatacaatgatcetgtattcagacagatgaggactttccatgggaccacaactattttcagatgtg
aaccattaaccagatctagtcaatcaagtctgtttactgcaaggttcaacttattaacaattaggcagactctttatgcttgcaaaaactacaacc
aatggaatgtgatgttcatgggtatagttcatgtctgctatcattattcgtagatattggacaaagaaccttetctatggggceatectetttttccaa
cttggetgecaggaatctttaaaagatgcttttaacagagtctgaacctatttcttaaacacttgecaacctacctgttgageatcacagaatgtgat
aaggaaatcaacttgcttatcaacttcctaaatattatgagatgtggcttgggcagceatccecttgaactettcactcttcaaatgectgactagg
gagccatgtttcacaaggtctttaaagtgactaatggcatgagaaatacaaaaatactcagataaggtaaaatgecatgatgectetgtettct

ggactggttttcacattagaagacaattgacaacagttacataattcactctgagtgttttatgagaaagcecttctttggggtcaacagttttect

atgctttgaaacagaaaaatatgtaccaagaatcttggtttgectticcagaaaacaaaactgeatttcacttteccggtgttceccactgtatcta
ggcaacatagtattcatgactatggataaactaaacacgtgacacaaacacacacaaaagggaacccagctctaatacattccaactegtat
agcatgcatctgtttattctatagttattaagttctttaaaatgtaaagccatgetggaaaataatactgetgagatacatacagaattactgtaact
gattacacttggtaattgtactaaagccaaacatatatatactattaaaaaggtttacagaattttatggtecattacgtgggcattgtctttttagat
gcccaaatccttagatctggeatgttageecticetecaattataagaggatatgaaccaaaaaaaaaaaaaaaaaaa (SEQ ID No:
1). In another embodiment, the ADAMI12 protein is a long isoform of ADAMI12. In another
embodiment, the ADAMI12 protein is a short isoform of ADAMI12. In another embodiment, the
ADAMI12 protein is encoded by a nucleic acid molecule having a sequence set forth in
GenBank Accession No. AF023476. In another embodiment, the ADAMI12 protein is encoded
by a nucleic acid molecule having a sequence set forth in GenBank Accession No. AF023477.
In another embodiment, the ADAMI2 protein is encoded by a nucleic acid molecule having a
sequence set forth in GenBank Accession No. NM_003474. In another embodiment, the
ADAMI12 protein has an AA sequence set forth in 1 of the above GenBank entries. In another
embodiment, the ADAMI2 protein is encoded by any other ADAMI12 gene sequence known in
the art. In another embodiment, the ADAMI1?2 protein is any other ADAMI12 protein known in
the art. In another embodiment, the TVM is an isoform of an ADAMI12 protein. In another

embodiment, the TVM is a homologue of an ADAMI12 protein. In another embodiment, the
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TVM is a variant of an ADAMI12 protein. In another embodiment, the TVM is a fragment of an
ADAMI12 protein. In another embodiment, the TVM is a fragment of an isoform, homologue,
or variant of an ADAMI2 protein. Each possibility represents another embodiment of the

present invention.

[0093] In another embodiment, the TVM is a PCDH17 protein. In another embodiment, the
marker is a nucleic acid molecule encoding a PCDH17 protein. In another embodiment, the
PCDHI17 protein is encoded by a nucleic acid molecule having a sequence set forth in GenBank
Accession No. AL137505. In another embodiment, the PCDH17 protein has an AA sequence
set forth in GenBank Accession No. ALL137505. In another embodiment, the PCDH17 protein
is encoded by any other PCDH17 gene sequence known in the art. In another embodiment, the
PCDHI17 protein is any other PCDH17 protein known in the art. In another embodiment, the
TVM is an isoform of a PCDH17 protein. In another embodiment, the TVM is a homologue of
a PCDHI17 protein. In another embodiment, the TVM is a variant of a PCDH17 protein. In
another embodiment, the TVM is a fragment of a PCDH17 protein. In another embodiment, the
TVM is a fragment of an isoform, homologue, or variant of a PCDH17 protein. Each possibility

represents another embodiment of the present invention.

[0094]  In another embodiment, the TVM is an AML-1 protein. In another embodiment, the
marker is a nucleic acid molecule encoding an AML-1 protein. In another embodiment, the

AML-1 protein is encoded by a nucleic acid molecule having the sequence:

catagagccagegggegegggegggacgggegeccegeggecggacceageeagggeaccacgetgeccggeectgegeegeca
ggcacttetttccggggctectagggacgecagaaggaagtcaacctetgetgetteteettggectgegttggaccttectttttttgttgttttt

ttttgttittccectttcticetittgaattaactggettettggetggatgtittcaacttetttcctggetgegaacttttceecaattgttttecttitac
aacagggggagaaagtgctetgtggtecgaggegagecgtgaagttgegtgtecgtggcagtgtgcgtggcaggatgtgegtgegtgtg
taacccgagecgeecgatctgtttcgatetgegecgeggageecteectcaaggeecgeteecacetgetgeggttacgeggegetegteg
gtgttegtgecteggageagetaaccggegggtectgggcgacggtggaggagtategtetegetgetgeccgagteagggctgagtca
cccagctgatgtagacagtggetgecttccgaagagtgegtgttgeatgtgtgtgactetgeggetgetcaactcecaacaaaccagagga
ccagccacaaacttaaccaacatccccaaaccegagttcacagatgtgggagagetgtagaaccetgagtgteatcgactgggecttettat
gattgttgttttaagattagctgaagatctctgaaacgcetgaattttctgeactgagegttttgacagaattcattgagagaacagagaacatga
caagtacttctagctcageactgetecaactactgaagetgattttcaaggetacttaaaaaaatctgeagegtacattaatggatttctgtegtg
tttaaattctccacagattgtattgtaaatattttatgaagtagageatatgtatatatttatatatacgtgcacatacattagtageactacctttgga

agtctcagetettgcttttcgggactgaagecagttttgeatgataaaagtggecttgttacgggagataattgtgttctgttgggactttagaca
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aaactcacctgcaaaaaactgacaggcattaactactggaacttccaaataatgtgtttgctgatcgttttactcttcgcataaatattttaggaa
gtgtatgagaattttgccttcaggaacttttctaacageccaaagacagaacttaacctetgeaageaagattcgtggaagatagtetceactttt
taatgcactaagcaatcggttgctaggageccatectgggtcagaggecgatecgeagaaccagaacgttttccectectggactgttagta
acttagtctecetecteccctaaccacceecgeeccecceccaccceccgeagtaataaaggeecctgaacgtgtatgttggteteccggga
getgettgetgaagatecgegeecctgtegeegtetggtaggagetgtitgecagggtectaactcaatcggettgttgtgatgegtatceeegt
agatgccagceacgagecgecgettcacgecgecttccaccgegetgageccaggeaagatgagegaggegtteccgetgggegeecc
ggacgceggegetgecctggecggeaagetgaggageggegaccgeageatggtggaggtectggccgaccaccegggegagetg
gtgcgeaccgacagecccaactteetetgetecgtgetgectacgeactggegetgeaacaagaccetgeccatcgetitcaaggtegteg
ccctaggggatgttccagatggeactetggteactgtgatggctggcaatgatgaaaactactcggetgagetgagaaatgetacecgeage
catgaagaaccaggttgcaagatttaatgacctcaggtttgtcggtcgaagtggaagagggaaaagcettcactetgaccatcactgtetteac
aaacccaccgcaagtcgeeacctaccacagagecatcaaaatcacagtggatgggeccegagaacctcgaagacatcggeagaaacta
gatgatcagaccaageccgggagctigtecttttccgageggcteagtgaactggageagetgeggegeacageeatgagggteagece
acaccacccagecccecacgeccaacectegtgectcectgaaccacteeactgectttaaccetcagectcagagteagatgeaggatac
aaggcagatccaaccatccecaccgtggtectacgatcagtectaccaatacctgggatecattgectetecttetgtgeacceageaacge
ccatttcacctggacgtgccageggeatgacaaccctetetgeagaactttecagtegactetcaacggeacccgacctgacagegttcag
cgacccgegecagtteccecgegetgecctecatetcegaceccegeatgeactatccaggegectteacctacteeccgacgeeggteac
ctcgggcatcggeateggeatgtecggecatgggeteggecacgegetaccacacctacctgeecgecgeectaceceggetegtcgeaag
cgcagggaggcecgttccaagecagetegecctectaccacctgtactacggegecteggeeggetectaccagttetceatggteggeg

gcgagegetegecgeegegeatectgeecgecctgeaccaacgecteecaceggetecgegetgctcaaceccagecteecgaaccagag

cgacgtggtggaggccgagggcagecacageaacteccecaccaacatggegeecteegegegeetggaggaggeegtgtggagge
cctactgaggegeceaggectggeecggetgggeccegegggecgeegecticgecteegggegegegggcecteetgttcgecgacaag
cecegeegggateecgggecctgggeecggecaccgtectggggecgagggegeccgacggecaggatctegetgtaggteaggecc
gecgeagecteetgegeccagaageccacgecgeegecgtetgetggegecceggecctegeggaggtgtecgaggegacgeaccteg
agggtgtcegeeggecceageacceaggggacgegetggaaageaaacaggaagattcecggagggaaactgtgaatgettetgattta
gcaatgctgtgaataaaaagaaagattttatacecttgacttaactttttaaccaagttgttattccaaagagtgtggaattttggtiggggtegg
gggagaggagggatgcaactcgecctgtitggeatctaattettatttttaatttttccgeaccttatcaattgcaaaatgegtatttgeatttgggt
ggtttttatttttatatacgtttatataaatatatataaattgagettgettctttettgetttgaccatggaaagaaatatgattcecttttctttaagtttt
atttaacttttcttttggacttttgggtagttgtttttttttgtettgtittgtittittgagaaacagetacagetitgggteatttttaactactgtattceea
caaggaatccccagatatttatgtatcttgatgttcagacatttatgtgttgataattttttaattatttaaatgtacttatattaagaaaaatatcaagt
actacattttcttttgttcttgatagtagccaaagttaaatgtatcacattgaagaaggctagaaaaaaagaatgagtaatgtgatcgettggttat
ccagaagtattgtttacattaaactccctttcatgttaatcaaacaagtgagtagetcacgeageaacgtttttaataggatttttagacactgag

ggtcactccaaggatcagaagtatggaattttctgecaggetcaacaagggtetcatatctaacttcctecttaaaacagagaaggteaatcta
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gttccagagggttgaggcaggtgccaataattacatctitggagaggatttgatttctgeccagggatttgetcaccccaaggteatctgataa
tttcacagatgctgtgtaacagaacacagecaaagtaaactgtgtaggggagecacatttacataggaaccaaatcaatgaatttaggogtt
acgattatagcaatttaagggccaccagaagcaggectcgaggagtcaatttgectetgtgtgectcagtggagacaagtgggaaaacatg
gtcccacctgtgegagaceccctgtectgtgetgeteactcaacaacatettgtgttgctitcaccaggetgagacectaccetatggggtat
atgggcttttacctgtgcaccagtgtgacaggaaagattcatgtcactactgteegtggetacaattcaaaggtatcecaatgtegetgtaaattt
tatggcactatttttattggaggatttggtcagaatgcagttgttgtacaactcataaatactaactgetgattttgacacatgtgtgctccaaatg
atctggtggttatttaacgtacctcttaaaattcgttgaaacgatttcaggtcaactctgaagagtatttgaaagcaggacttcagaacagtgttt
gatttttattttataaatttaagcattcaaattaggcaaatctitggetgecaggeagcaaaaacagetggacttatttaaaacaactegtttttgagtt
ttcttatatatatattgattatttgttttacacacatgcagtageactttggtaagagttaaagagtaaagcagettatgttgtcaggtegttcttatct
agagaagagctatagcagatctcggacaaactcagaatatattcactttcatttttgacaggattcectecacaactcagtttcatatattattee
gtattacatttttgcagctaaattaccataaaatgtcagcaaatgtaaaaatttaatttctgaaaagcaccattageecatttcceccaaattaaac
gtaaatgtttttttcagcacatgttaccatgtctgacctgeaaaaatgetggagaaaaatgaaggaaaaaattatgtttttcagtttaattetgtta
actgaagatattccaactcaaaaccagcectcatgetctgattagataatcttttacattgaacctttactctcaaagecatgtgtggagggggctt
gtcactattgtaggctcactggattggtcatttagagtttcacagactcttaccagcatatatagtatttaattgtttcaaaaaaaatcaaactgtag
ttgttttggcgataggtetcacgeaacacatttttgtatgtgtgtgtatotocgtatatgtgtgtatototgaaaaattgeattcattgacttcaggt
agattaaggtatctttttattcattgecctcaggaaagttaaggtatcaatgagacccettaagecaatcatgtaataactgeatgegtetggteca
ggagaagtattgaataagccatttctactgcttactcatgtecctatttatgatttcaacatggatacatatttcagttetttctttttctcactatctga
aaatacatttccctecctetettecceccaatatetecectttttttetetettectetatettccaaaccecacttteteectecteetttteetgtgteet
cttaagcagatagcacatacceccacccagtaccaaatttcagaacacaagaaggtceagttctteccecttcacataaaggaacatggtetg
tcagectttctectgtttatgggtttcttccagcagaacagagacattgecaaccatattggatctgettgctgtccaaaccageaaactttectg
ggcaaatcacaatcagtgagtaaatagacagectttctgetgecttgggtttctgtgcagataaacagaaatgetctgattagaaaggaaatg
aatggttccactcaaatgtectgcaatttaggattgeagatttetgecttgaaatacctgtttctttgggacattcegtectgatgatttttatttttgtt
gatttttatttttggggggaatgacatgtttgggtettttatacatgaaaatttgtttgacaataatctcacaaaacatattttacatctgaacaaaat
gectttttgtttaccgtagegtatacatttgttttgggatttttgtatatitgtigggaattttgtttttagccaggteagtattgatgaggctgatcattt
ggctctttttttccttccagaagagttgcatcaacaaagttaattgtatttatgtatgtaaatagattttaagettcattataaaatattgttaatgecta
taactttttitcaatttttttgtotatgtitctaaggactitttcttaggtitgctaaatactgtagggaaaaaaatgcttctitctactttgttattttagac
tttaaaatgagctacttcttattcacttttgtaaacagctaatageatggttccaattttttttaagttcactttttttgtictaggggaaatgaatgtgc
aaaaaaagaaaaagaactgttggttatttgtgttattctggatgtataaaaatcaatggaaaaaaataaactttcaaattgaaatgacggtataa
cacatctactgaaaaagcaacgggaaatgtggtectatttaagccageccecacctagggtetatttgtgtogcagttattgggtttgoteaca
aaacatcctgaaaattcgtgegtgggctictttctcectggtacaaacgtatggaatgettcttaaaggggaactgtcaagetggtgtettcag
ccagatgacatgagagaatatcccagaaccctetctccaaggtgtttctagatagecacaggagageaggeactgeactgtecacagtceac

ggtacacagtcgggtgggecgectecectetectgggageattegtegtecccagectgageagggcagetggactgetgetgttcagga
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gccaccagagcecttectetetttgtaccacagtttcttctgtaaatccagtgttacaatcagtgtgaatggcaaataaacagtttgacaagtacat
acaccataaaaaaaaaaaaaaaa (SEQ ID No: 40). In another embodiment, the AML-1 protein is
encoded by a nucleic acid molecule having a sequence set forth in GenBank Accession No.
NM_001001890. In another embodiment, the AML-1 protein is encoded by a nucleic acid
molecule having a sequence set forth in GenBank Accession No. NM_001754. In another
embodiment, the AML-1 protein has an AA sequence set forth in 1 of the above GenBank
entries. In another embodiment, the AML-1 protein is encoded by any other AML-1 gene
sequence known in the art. In another embodiment, the AML-1 protein is any other AML-1
protein known in the art. In another embodiment, the TVM is an isoform of an AML-1 protein.
In another embodiment, the TVM is a homologue of an AML-1 protein. In another
embodiment, the TVM is a variant of an AML-1 protein. In another embodiment, the TVM is a
fragment of an AML-1 protein. In another embodiment, the TVM is a fragment of an isoform,
homologue, or variant of an AML-1 protein. Each possibility represents another embodiment of

the present invention.

[0095] In another embodiment, the TVM is a SLIT2 protein. In another embodiment, the
marker is a nucleic acid molecule encoding a SLIT2 protein. In another embodiment, the SLIT2

protein is encoded by a nucleic acid molecule having the sequence:

cagagcagggtggagagggcggtgggaggcgtgtgcctgagteggctetactgectigticcatattattttgtgeacatttteectggeact
ctgggttectageecegecgggeactgggecteagacactgegeggttccetcggageageaagetaaagaaageecceagtgecgge
gaggaaggaggecggcggggaaagatgcgeggegtiggetggeagatgetgteectgtegetggggttagtgctggegatectgaacaa
ggtggcaccgeaggegtecceggegeagtectettgetcgggeageacagtggactgteacgggetggcgetgegeagegtgcccag
gaatatccecccgeaacaccgagagactggatttaaatggaaataacatcacaagaattacgaagacagattttgetggtcttagacatctaa
gagttcttcagcttatggagaataagattagcaccattgaaagaggagceattccaggatcttaaagaactagagagactgegtttaaacaga
aatcaccttcagcetgtttcctgagttgetgtttettgggactgcgaagetatacaggettgatctcagtgaaaaccaaattcaggeaatcccaa
ggaaagctttccgtggggcagttgacataaaaaatttgcaactggattacaaccagatcagetgtattgaagatggggcattcagggctete
cgggacctggaagtectcactctcaacaataacaacattactagactttctgtggcaagtttcaaccatatgectaaacttaggacttttcgact
gcattcaaacaacctgtattgtgactgeccacctggectggcetetecgactggettcgecaaaggectcgggttggtetgtacactcagtgtat
gggccccteccacctgagaggccataatgtagecgaggttcaaaaacgagaatttgtetgeagtggteaccagteatttatggetecttettg
tagtgttttgcactgeectgecgectgtacctgtagcaacaatatcgtagactgtegtgggaaaggtetcactgagatecccacaaatcttcea
gagaccatcacagaaatacgtttggaacagaacacaatcaaagtcatcectectggagcetttctcaccatataaaaagettagacgaattga
cctgagcaataatcagatctctgaacttgcaccagatgetttccaaggactacgetctctgaattcacttgteetetatggaaataaaatcacag

aactccccaaaagtttatttgaaggactgttttecttacagetectattattgaatgecaacaagataaactgecttcgggtagatgettttcagg
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atctccacaacttgaaccttetctecctatatgacaacaagettcagaccatcgecaaggggaccttttcacctettcgggecattcaaactatg
catttggcccagaacccctttatttgtgactgecatctcaagtggcetageggattatctccataccaacecgattgagaccagtggtgceegtt
geaccageecccgecgectggeaaacaaaagaattggacagatcaaaagcaagaaattecgttgticagetaaagaacagtatttcattee
aggtacagaagattatcgatcaaaattaagtggagactgctitgcggatctggettgecctgaaaagtgtegetgtgaaggaaccacagtag
attgctctaatcaaaagcetcaacaaaatcccggageacattccecagtacactgeagagttgegtetcaataataatgaatttacegtgttgga
agccacaggaatctttaagaaacttcctcaattacgtaaaataaactttagcaacaataagatcacagatattgaggagggagceatttgaagg
agcatctggtgtaaatgaaatacttcttacgagtaatcgttitggaaaatgtocageataagatgttcaagggattggaaagectcaaaactttg
atgttgagaagcaatcgaataacctgtgtggggaatgacagtttcataggactcagttctgtgegttgctetctttgtatgataatcaaattacta
cagttgcaccaggggcatttgatactctecattetttatctactctaaacctettggecaatecttttaactgtaactgetacctggettggtiggg
agagtggctgagaaagaagagaattgtcacgggaaatcctagatgtcaaaaaccatacttcctgaaagaaatacccatccaggatgtgec
cattcaggacttcacttgtgatgacggaaatgatgacaatagttgctceccactttctegetgtectactgaatgtacttgettggatacagtegt
ccgatgtagcaacaagggtitgaaggtcttgccgaaaggtattccaagagatgtcacagagttgtatctggatggaaaccaatttacactggt
tcccaaggaactctccaactacaaacatttaacacttatagacttaagtaacaacagaataageacgctttctaatcagagettcagcaacatg
acccagcetcctcaccttaattcttagttacaaccgtetgagatgtattcctectcgeacctttgatggattaaagtetettcgattactttetctacat
ggaaatgacatttctgttgtecctgaaggtgctttcaatgatctttctgeattatcacatctageaattggagecaaccctetttactgtgattgtaa
catgcagtggttatccgactgggteaagtcggaatataaggagectggaattgetegtigtgctggtectggagaaatggeagataaactttt
actcacaactccctccaaaaaatttacctgtcaaggtectgtggatgtcaatattctagetaagtgtaaccectgectatcaaatecgtgtaaaa
atgatggcacatgtaatagtgatccagttgacttttaccgatgeacctgtccatatggtttcaaggggcaggactgtgatgteccaattcatge
ctgcatcagtaacccatgtaaacatggaggaacttgccacttaaaggaaggagaagaagatggattctggtgtatttgtgctgatggatttga
aggagaaaattgtgaagtcaacgttgatgattgtgaagataatgactgtgaaaataattctacatgtgtcgatggcattaataactacacatge
ctttgcecacctgagtatacaggtgagttgtgtgaggagaagetggacttetgtgeccaggacctgaaccectgecageacgattcaaagtg
catcctaactccaaagggattcaaatgtgactgecacaccagggtacgtaggtgaacactgegacatcgattttgacgactgccaagacaac
aagtgtaaaaacggagceccactgcacagatgecagtgaacggctatacgtgcatatgecccgaaggttacagtggettgtictgtgagttttct
ccacccatggtceteectcgtaccageccctgtgataattttgattgtcagaatggagetcagtgtatcgtcagaataaatgagecaatatgte
agtgtttgcetggetatcagggagaaaagtgtgaaaaattggttagtgteaattttataaacaaagagtcttatcttcagattecttcagecaag
gttcggectcagacgaacataacacttcagattgecacagatgaagacageggaatectectgtataagggtgacaaagaccatatcgeg
gtagaactctatcgggggcgtgttcgtgccagetatgacaccggctetcatecagettetgecatttacagtgtggagacaatcaatgatgga
aacttccacattgtggaactacttgecttggatcagagtetetetttgtcegtggatggtgggaaccccaaaatcatcactaacttgtcaaagea
gtccactetgaattttgactctecactetatgtaggaggeatgecagggaagagtaacgtggeatctetgegecaggeccetgggeagaac
ggaaccagcttccacggetgeatccggaacctitacatcaacagtgagetgcaggacttccagaaggtgccgatgecaaacaggeattttge
ctggcetgtgagecatgecacaagaaggtgtgtecccatggeacatgecageccageagecaggeaggettcacctgegagtgecagga

aggatggatgggecccctctgtgaccaacggaccaatgacccttgecttggaaataaatgegtacatggeacctgcettgeccatcaatgeg
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ttctectacagetgtaagtgcttggagggccatggaggtgtectetgtgatgaagaggaggatctgtttaaccecatgeccaggegatcaagtg

caagcacgggaagtgcaggctttcaggtetggggcagecctactgtgaatgecageagtggatacacgggggacagetgtgatcgagaaa
tctettgtcgaggggaaaggataagagattattaccaaaagcageaggectatgetgettgccaaacaaccaagaaggtgteccgattaga
gtecagaggteggototgcaggagggcagtectgtggaccgetgaggageaageggeggaaatactetttcgaatgeactgacggetect
cctttgtggacgaggttgagaaagtggtgaagtgeggctgtacgaggtgteatotectaaacacactcecggeagetetgtetttggaaaagg
ttgtatacttcttgaccatgtgggactaatgaatgcttcatagtggaaatatttgaaatatattgtaaaatacagaacagacttatttttattatgaga
ataaagactttttttetgeatttg (SEQ ID No: 46). In another embodiment, the SLIT2 protein is encoded
by a nucleic acid molecule having a sequence set forth in GenBank Accession No.
NM_004787. In another embodiment, the SLIT2 protein is encoded by a nucleic acid molecule
having a sequence selected from those set forth in GenBank Accession No. AB017168 and
AK027326. In another embodiment, the SLIT2 protein has an AA sequence set forth in 1 of the
above GenBank entries. In another embodiment, the SLIT2 protein is encoded by any other
SLIT2 gene sequence known in the art. In another embodiment, the SLIT2 protein is any other
SLIT2 protein known in the art. In another embodiment, the TVM is an isoform of a SLIT2
protein. In another embodiment, the TVM is a homologue of a SLIT2 protein. In another
embodiment, the TVM is a variant of a SLIT2 protein. In another embodiment, the TVM is a
fragment of a SLIT2 protein. In another embodiment, the TVM is a fragment of an isoform,
homologue, or variant of a SLIT2 protein. Fach possibility represents another embodiment of

the present invention.

[0096] In another embodiment, the TVM is SLLC11A1 (Solute carrier family 11; proton-
coupled divalent metal ion transporters, member 1; NRAMP). In another embodiment, the
TVM is a nucleotide molecule encoding SLLCAI1. In another embodiment, the TVM is an
isoform of a SLC11A1 protein. In another embodiment, the TVM is a homologue of a
SLC11A1 protein. In another embodiment, the TVM is a variant of a SLC11A1 protein. In
another embodiment, the TVM is a fragment of a SLC11A1 protein. In another embodiment,
the TVM is a fragment of an isoform, homologue, or variant of a SLC11A1 protein. Each

possibility represents another embodiment of the present invention.

[0097] In another embodiment, the TVM is SEC23B. In another embodiment, the TVM is a
nucleotide molecule encoding SEC23B. In another embodiment, the TVM is an isoform of a
SEC23B protein. In another embodiment, the TVM is a homologue of a SEC23B protein. In
another embodiment, the TVM is a variant of a SEC23B protein. In another embodiment, the

TVM is a fragment of a SEC23B protein. In another embodiment, the TVM is a fragment of an
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isoform, homologue, or variant of a SEC23B protein. Each possibility represents another

embodiment of the present invention.

[0098] In another embodiment, the TVM is DKFZp762E1312. In another embodiment, the
TVM is a nucleotide molecule encoding DKEFZp762E1312. In another embodiment, the TVM
is an isoform of a DKFZp762E1312 protein. In another embodiment, the TVM is a homologue
of a DKIPZp762E1312 protein. In another embodiment, the TVM is a variant of a
DKFZp762E1312 protein. In another embodiment, the TVM is a fragment of a
DKFZp762E1312 protein. In another embodiment, the TVM is a fragment of an isoform,
homologue, or variant of a DKIZp762FE1312 protein. Fach possibility represents another

embodiment of the present invention.

[0099] In another embodiment, the TVM is KIAA1892. In another embodiment, the TVM is
a nucleotide molecule encoding KIAA1892. In another embodiment, the TVM is a protein
encoded by KIAA1892. In another embodiment, the TVM is an isoform of a KIAA1892
protein. In another embodiment, the TVM is a homologue of a KIAA1892 protein. In another
embodiment, the TVM is a variant of a KIAA1892 protein. In another embodiment, the TVM is
a fragment of a KIAA1892 protein. In another embodiment, the TVM is a fragment of an
isoform, homologue, or variant of a KIAA1892 protein. Each possibility represents another

embodiment of the present invention.

[00100] In another embodiment, the TVM is MS4A6A (Membrane-spanning 4-domains,
subfamily A, member 6A). In another embodiment, the TVM is a nucleotide molecule encoding
MS4A6A. In another embodiment, the TVM is an isoform of a MS4A6A protein. In another
embodiment, the TVM is a homologue of a MS4A6A protein. In another embodiment, the
TVM is a variant of a MS4A6A protein. In another embodiment, the TVM is a fragment of a
MS4A6A protein. In another embodiment, the TVM is a fragment of an isoform, homologue, or
variant of a MS4A6A protein. Each possibility represents another embodiment of the present

invention.

[00101] In another embodiment, the TVM is KCNE3 (Potassium voltage-gated channel, Isk-
related family, member 3). In another embodiment, the TVM is a nucleotide molecule encoding
KCNE3. In another embodiment, the TVM is an isoform of a KCNE3 protein. In another
embodiment, the TVM is a homologue of a KCNE3 protein. In another embodiment, the TVM
is a variant of a KCNE3 protein. In another embodiment, the TVM is a fragment of a KCNE3
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protein. In another embodiment, the TVM is a fragment of an isoform, homologue, or variant of

a KCNE3 protein. Each possibility represents another embodiment of the present invention.

[00102] In another embodiment, the TVM is KCNE4 (Potassium voltage-gated channel, Isk-
related family, member 4). In another embodiment, the TVM is a nucleotide molecule encoding
KCNE4. In another embodiment, the TVM is an isoform of a KCNE4 protein. In another
embodiment, the TVM is a homologue of a KCNE4 protein. In another embodiment, the TVM
is a variant of a KCNE4 protein. In another embodiment, the TVM is a fragment of a KCNE4
protein. In another embodiment, the TVM is a fragment of an isoform, homologue, or variant of

a KCNE4 protein. Each possibility represents another embodiment of the present invention.

[00103] In another embodiment, the TVM is SDC1 (Syndecan 1). In another embodiment, the
TVM is a nucleotide molecule encoding SDC1. In another embodiment, the TVM is an isoform
of a SDCI1 protein. In another embodiment, the TVM is a homologue of a SDC1 protein. In
another embodiment, the TVM is a variant of a SDC1 protein. In another embodiment, the
TVM is a fragment of a SDCI protein. In another embodiment, the TVM is a fragment of an
isoform, homologue, or variant of a SDC1 protein. Each possibility represents another

embodiment of the present invention.

[00104] In another embodiment, the TVM is ST14 (Suppression of tumorigenicity 14 (colon
carcinoma)). In another embodiment, the TVM is a nucleotide molecule encoding ST14. In
another embodiment, the TVM is an isoform of a ST14 protein. In another embodiment, the
TVM is a homologue of a ST14 protein. In another embodiment, the TVM is a variant of a
ST14 protein. In another embodiment, the TVM is a fragment of a ST14 protein. In another
embodiment, the TVM is a fragment of an isoform, homologue, or variant of a ST14 protein.

Each possibility represents another embodiment of the present invention.

[00105] In another embodiment, the TVM is CDCP1 (CUB domain containing protein 1). In
another embodiment, the TVM is a nucleotide molecule encoding CDCPI1. In another
embodiment, the CDCP1 nucleotide is a short isoform of CDCP1. In another embodiment, the
CDCP1 nucleotide is a long isoform of CDCP1. In another embodiment, the CDCP1 protein is

encoded by a nucleic acid molecule having the sequence:

gggeggggclegggeegglecgeecgegegeagglgaglaageeaggaragagearagetgegecgggctigeecgectgggacc

geccgetecccaccgtegtittceccaccgaggecgaggegteccggagteatggeeggectgaactgeggggtetetatcgeactgetag

gggttetgctgetgggtecggegegectgecgegeggggcagaagettttgagattgetetgecacgagaaageaacattacagttetcat
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aaagctggggaccecgactetgetggeaaaaccetgttacatcgteatttctaaaagacatataaccatgttgtecatcaagtetggagaaag
aatagtctttacctttagctgecagagtectgagaatcactttgtcatagagatccagaaaaatattgactgtatgtcaggeccatgtectettgg
ggaggttcagcettcageectegacategttgttgectacectcaacagaactttcatctgggatgtcaaagetcataagageatcggtttaga

gctgceagttttccatcectcgectgaggeagatcggtecgggtgagagetgcccagacggagteacteactecatcageggeegaatcga
tgccaccgtggtcaggatcggaaccttctgecageaatggeactgtgteecggatcaagatgcaagaaggagtgaaaatggecttacacete
ccatggttccaccecagaaatgtetecggcettcageattgeaaaccgeteatctataaaacgtetgtgcatcatcgagtetgtgtitgagggte
aaggctcagcaaccctgatgtetgecaactacccagaaggettecetgaggatgagetcatgacgtggeagtttgtegttcctgeacacctg
cgggccagegteteettectcaacttcaacctetccaactgtgagaggaaggaggagegggtteaatactacatcecgggeteeaccace

aaccccgaggtgttcaagetggaggacaageagectgggaacatggeggggaacttcaacctetetetgcaaggetgtgaccaagatge
ccaaagtccagggatectceggetgeagttcecaagttttggtccaacatccacaaaatgaaageagtgagtgageccceactttectttttette
ctectcecageaccttegttgtttectgggtagtetgectgggtgaggcteccttectgtttctcatctgtggettctgaaacacttagactetgga

cccagcaagagtttcaggaagtgggttgctaggcagttagacaggcttgtiggtgaacacecggtatgtagttccatttcagcacaataaaa

agaaatcttgcattcaaaaaaaaaaaaaaaaaaa (SEQ ID No: 47). In another embodiment, the CDCP1
protein is a short isoform of CDCP1. In another embodiment, the CDCP1 protein is a long
isoform of CDCP1. In another embodiment, the CDCP1 protein is encoded by a nucleic acid
molecule having a sequence set forth in GenBank Accession No. AK026329. In another
embodiment, the sequence of the CDCPl-encoding nucleotide is set forth in GenBank
Accession No. NM_178181. In another embodiment, the sequence of the CDCP1-encoding
nucleotide is set forth in GenBank Accession No. BC021099. In another embodiment, the
sequence of the CDCP1-encoding nucleotide is set forth in GenBank Accession No. BC069254.
In another embodiment, the sequence of the CDCPl-encoding nucleotide is set forth in
GenBank Accession No. AY026461. In another embodiment, the sequence of the CDCP1-
encoding nucleotide is set forth in GenBank Accession No. AF468010. In another embodiment,
the sequence of the CDCPl-encoding nucleotide is set forth in GenBank Accession No.
AY167484. In another embodiment, the CDCP1 protein has an AA sequence set forth in 1 of
the above GenBank entries. In another embodiment, the CDCP1 protein is encoded by any other
CDCP1 gene sequence known in the art. In another embodiment, the CDCP1 protein is any
other CDCP1 protein known in the art. In another embodiment, the TVM is an isoform of a
CDCP1 protein. In another embodiment, the TVM is a homologue of a CDCP1 protein. In
another embodiment, the TVM is a variant of a CDCP1 protein. In another embodiment, the

TVM is a fragment of a CDCP1 protein. In another embodiment, the TVM is a fragment of an
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isoform, homologue, or variant of a CDCP1 protein. Each possibility represents another

embodiment of the present invention.

[00106] In another embodiment, the TVM is a homologue of a CDCP1 protein. In another
embodiment, the TVM is a variant of a CDCP1 protein. In another embodiment, the TVM is a
fragment of a CDCP1 protein. In another embodiment, the TVM is a fragment of an isoform,
homologue, or variant of a CDCP1 protein. Each possibility represents another embodiment of

the present invention.

[00107] In another embodiment, the TVM is MOBKI1B (C2orf6; MOB1, Mps One Binder
kinase activator-like 1B). In another embodiment, the TVM is an isoform of a MOBKI1B
protein. In another embodiment, the TVM is a homologue of a MOBKI1B protein. In another
embodiment, the TVM is a variant of a MOBKI1B protein. In another embodiment, the TVM is
a fragment of a MOBKIB protein. In another embodiment, the TVM is a fragment of an
isoform, homologue, or variant of a MOBKI1B protein. Each possibility represents another

embodiment of the present invention.

[00108] In another embodiment, the TVM is a protein encoded by Cl4orf28. In another
embodiment, the TVM is C14orf28. In another embodiment, the TVM is a nucleotide molecule
encoding a protein encoded by Cl4orf28. In another embodiment, the TVM is an isoform of a
Cl4orf28 protein. In another embodiment, the TVM is a homologue of a C140rf28 protein. In
another embodiment, the TVM is a variant of a C140rf28 protein. In another embodiment, the
TVM is a fragment of a C140rf28 protein. In another embodiment, the TVM is a fragment of an
isoform, homologue, or variant of a Cl4orf28 protein. Each possibility represents another

embodiment of the present invention.

[00109] In another embodiment, the TVM is PCDHB2 (Protocadherin beta 2). In another
embodiment, the TVM is a nucleotide molecule encoding PCDHB2. In another embodiment,
the TVM is an isoform of a PCDHB2 protein. In another embodiment, the TVM is a
homologue of a PCDHB2 protein. In another embodiment, the TVM is a variant of a PCDHB2
protein. In another embodiment, the TVM is a fragment of a PCDHB2 protein. In another
embodiment, the TVM is a fragment of an isoform, homologue, or variant of a PCDHB2

protein. Each possibility represents another embodiment of the present invention.

[00110] In another embodiment, the TVM is GPR105 (Purinergic receptor P2Y, G-protein
coupled, 14). In another embodiment, the TVM is a nucleotide molecule encoding GPR105. In
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another embodiment, the TVM is an isoform of a GPR105 protein. In another embodiment, the
TVM is a homologue of a GPR105 protein. In another embodiment, the TVM is a variant of a
GPRI105 protein. In another embodiment, the TVM is a fragment of a GPR105 protein. In
another embodiment, the TVM is a fragment of an isoform, homologue, or variant of a GPR105

protein. Each possibility represents another embodiment of the present invention.

[00111] In another embodiment, the TVM is CSPG2 (chondroitin sulfate proteoglycan 2). In
another embodiment, the TVM is a nucleotide molecule encoding CSPG2. In another
embodiment, the TVM is an isoform of a CSPG2 protein. In another embodiment, the TVM is a
homologue of a CSPG2 protein. In another embodiment, the TVM is a variant of a CSPG2
protein. In another embodiment, the TVM is a fragment of a CSPG2 protein. In another
embodiment, the TVM is a fragment of an isoform, homologue, or variant of a CSPG2 protein.

Each possibility represents another embodiment of the present invention.

[00112] In another embodiment, the TVM is ESM1 (Endothelial cell-specific molecule 1). In
another embodiment, the TVM is a nucleotide molecule encoding ESMI1. In another
embodiment, the TVM is an isoform of a ESM1 protein. In another embodiment, the TVM is a
homologue of a ESM1 protein. In another embodiment, the TVM is a variant of a ESM1
protein. In another embodiment, the TVM is a fragment of a ESM1 protein. In another
embodiment, the TVM is a fragment of an isoform, homologue, or variant of a ESM1 protein.

Each possibility represents another embodiment of the present invention.

[00113] In another embodiment, the TVM is WFDC2 (WAP four-disulfide core domain 2).
In another embodiment, the TVM is a nucleotide molecule encoding WFDC2. In another
embodiment, the TVM is an isoform of a WFDC2 protein. In another embodiment, the TVM is
a homologue of a WFDC?2 protein. In another embodiment, the TVM is a variant of a WFDC2
protein. In another embodiment, the TVM is a fragment of a WFDC2 protein. In another
embodiment, the TVM is a fragment of an isoform, homologue, or variant of a WFDC?2 protein.

Each possibility represents another embodiment of the present invention.

[00114] In another embodiment, the TVM is SPP1 (Secreted phosphoprotein 1 (osteopontin,
bone sialoprotein I, early T-lymphocyte activation 1)). In another embodiment, the TVM is a
nucleotide molecule encoding SPP1. In another embodiment, the TVM is an isoform of a SPP1
protein. In another embodiment, the TVM is a homologue of a SPP1 protein. In another

embodiment, the TVM is a variant of a SPP1 protein. In another embodiment, the TVM is a
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fragment of a SPP1 protein. In another embodiment, the TVM is a fragment of an isoform,
homologue, or variant of a SPP1 protein. Each possibility represents another embodiment of the

present invention.

[00115] In another embodiment, the TVM is a TM protein listed in Figure 11. In another
embodiment, the TVM is MGAT4A. In another embodiment, the TVM is a nucleotide
molecule encoding MGAT4A. In another embodiment, the TVM is AFAP. In another
embodiment, the TVM is a nucleotide molecule encoding AFAP. In another embodiment, the
TVM is CXCRA4. In another embodiment, the TVM is a nucleotide molecule encoding CXCR4.
In another embodiment, the TVM is UCP2. In another embodiment, the TVM is a nucleotide
molecule encoding UCP2. In another embodiment, the TVM is TWIST. In another
embodiment, the TVM is a nucleotide molecule encoding TWIST. In another embodiment, the
TVM is SLC2A3. In another embodiment, the TVM is a nucleotide molecule encoding
SLC2A3. In another embodiment, the TVM is MYO1B. In another embodiment, the TVM is a
nucleotide molecule encoding MYO1B. In another embodiment, the TVM is COLAA2. In
another embodiment, the TVM is a nucleotide molecule encoding COL4A2. In another
embodiment, the TVM is MGC4677. In another embodiment, the TVM is a nucleotide
molecule encoding MGC4677. In another embodiment, the TVM is GIP2. In another
embodiment, the TVM is a nucleotide molecule encoding G1P2. In another embodiment, the
TVM is BHLHB3. In another embodiment, the TVM is a nucleotide molecule encoding
BHLHB3. In another embodiment, the TVM is NEDL2. In another embodiment, the TVM is a
nucleotide molecule encoding NEDL2. In another embodiment, the TVM is ITGAL1. In another
embodiment, the TVM is a nucleotide molecule encoding ITGA1. Each possibility represents a

separate embodiment of the present invention.

[00116] In another embodiment, the TVM is a TM protein listed in Figure 12. In another
embodiment, the TVM is MUC16. In another embodiment, the TVM is a nucleotide molecule
encoding MUCT16. In another embodiment, the TVM is FLLJ20171. In another embodiment, the
TVM is a nucleotide molecule encoding FI.J20171. In another embodiment, the TVM is TAP1.
In another embodiment, the TVM is a nucleotide molecule encoding TAP1. In another
embodiment, the TVM is Cl1lorf5. In another embodiment, the TVM is a nucleotide molecule
encoding C11orf5. In another embodiment, the TVM is SLC30AS. In another embodiment, the
TVM is a nucleotide molecule encoding SL.C30AS5. In another embodiment, the TVM is CST5.

In another embodiment, the TVM is a nucleotide molecule encoding CSTS5. In another
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embodiment, the TVM is TNFAIP1. In another embodiment, the TVM is a nucleotide molecule
encoding TNFAIPI1. In another embodiment, the TVM is AKAPS. In another embodiment, the
TVM is a nucleotide molecule encoding AKAPS. In another embodiment, the TVM is PSATI.
In another embodiment, the TVM is a nucleotide molecule encoding PSAT1. In another
embodiment, the TVM is FLLJ20171. In another embodiment, the TVM is a nucleotide molecule
encoding FLLJ20171. In another embodiment, the TVM is RP2. In another embodiment, the
TVM is a nucleotide molecule encoding RP2. In another embodiment, the TVM is
LOC132671. In another embodiment, the TVM is a nucleotide molecule encoding LOC132671.
In another embodiment, the TVM is HES2. In another embodiment, the TVM is a nucleotide
molecule encoding HES2. In another embodiment, the TVM is APCDDI. In another
embodiment, the TVM is a nucleotide molecule encoding APCDD1. In another embodiment,
the TVM is LOC286334. In another embodiment, the TVM is a nucleotide molecule encoding
LOC286334. In another embodiment, the TVM is FLJ11526. In another embodiment, the TVM
is a nucleotide molecule encoding F1J11526. In another embodiment, the TVM is KIAA2022.
In another embodiment, the TVM is a nucleotide molecule encoding KIAA2022. In another
embodiment, the TVM is MGC3032. In another embodiment, the TVM is a nucleotide
molecule encoding MGC3032. In another embodiment, the TVM is FLJ22795. In another
embodiment, the TVM is a nucleotide molecule encoding FI.J22795. In another embodiment,
the TVM is KIAA1909. In another embodiment, the TVM is a nucleotide molecule encoding
KIAA1909. In another embodiment, the TVM is FLLJ30277. In another embodiment, the TVM
is a nucleotide molecule encoding FLJ30277. In another embodiment, the TVM is LOC284801.
In another embodiment, the TVM is a nucleotide molecule encoding 1.OC284801. In another
embodiment, the TVM is LOC158135. In another embodiment, the TVM is a nucleotide
molecule encoding LOC158135. In another embodiment, the TVM is LOC254531. In another
embodiment, the TVM is a nucleotide molecule encoding .LOC254531. In another embodiment,
the TVM is OR7E47P. In another embodiment, the TVM is a nucleotide molecule encoding
OR7E47P. In another embodiment, the TVM is UBPH. In another embodiment, the TVM is a
nucleotide molecule encoding UBPH. In another embodiment, the TVM is FLJ35801. In
another embodiment, the TVM is a nucleotide molecule encoding FLJ35801. In another
embodiment, the TVM i1s LOC150271. In another embodiment, the TVM is a nucleotide
molecule encoding LOC150271. In another embodiment, the TVM is SIPA1L3. In another

embodiment, the TVM is a nucleotide molecule encoding SIPA1L.3. In another embodiment,
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the TVM is LOC158563. In another embodiment, the TVM is a nucleotide molecule encoding
LOC158563. In another embodiment, the TVM is NAV1. In another embodiment, the TVM is
a nucleotide molecule encoding NAV1. In another embodiment, the TVM is LOC401022. In
another embodiment, the TVM is a nucleotide molecule encoding L.OC401022. In another
embodiment, the TVM is C9orf113. In another embodiment, the TVM is a nucleotide molecule
encoding C9orf113. In another embodiment, the TVM is GPT2. In another embodiment, the
TVM is a nucleotide molecule encoding GPT2. In another embodiment, the TVM is PHLDBI1.
In another embodiment, the TVM is a nucleotide molecule encoding PHLDBI1. In another
embodiment, the TVM is FLLJ12748. In another embodiment, the TVM is a nucleotide molecule
encoding F1.J12748. In another embodiment, the TVM is LOC130355. In another embodiment,
the TVM is a nucleotide molecule encoding LOC130355. In another embodiment, the TVM is
BECNI. In another embodiment, the TVM is a nucleotide molecule encoding BECNI. In
another embodiment, the TVM is LOC283713. In another embodiment, the TVM is a
nucleotide molecule encoding LOC283713. Each possibility represents a separate embodiment

of the present invention.

[00117] In another embodiment, the TVM is a TM protein listed in Table 6 of WO
2007/089513. In another embodiment, the TVM is a TM protein listed in Table 7 of WO
2007/089513. In another embodiment, the TVM is a plasma-membrane-associated (PM) protein
listed in Table 6 of WO 2007/089513. In another embodiment, the TVM is a PM protein listed
in Table 7 of WO 2007/089513. In another embodiment, a PM protein of the present invention
is a TM protein. In another embodiment, the PM protein is associated with the intracellular face
of the PM. In another embodiment, the PM protein is associated with the extracellular face of

the PM. Each possibility represents a separate embodiment of the present invention.

[00118] In another embodiment, the TVM is FAD104 (FNDC3B; Fibronectin type IIIl domain
containing 3B). In another embodiment, the TVM is a nucleotide molecule encoding FAD104.
In another embodiment, the TVM is WARP (Von Willebrand factor A domain containing 1). In
another embodiment, the TVM is a nucleotide molecule encoding WARP. In another
embodiment, the TVM is B-cell receptor-associated protein 29 (BCAP29). In another
embodiment, the TVM is a nucleotide molecule encoding BCAP29. In another embodiment,
the TVM is CDH1 (Cadherin 1, type 1, E-cadherin (epithelial). In another embodiment, the
TVM is a nucleotide molecule encoding CDH1. In another embodiment, the TVM is FLJ10826

(OGFOD1; 2-oxoglutarate and iron-dependent oxygenase domain containing 1). In another
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embodiment, the TVM is a nucleotide molecule encoding FIJ10826. In another embodiment,
the TVM is OPN3 (Opsin 3; encephalopsin, panopsin). In another embodiment, the TVM is a
nucleotide molecule encoding OPN3. In another embodiment, the TVM is HIATL2
(Hippocampus abundant gene transcript-like 2). In another embodiment, the TVM is a
nucleotide molecule encoding HIATL2. In another embodiment, the TVM is IL28RA
(Interleukin 28 receptor, alpha; interferon, lambda receptor). In another embodiment, the TVM
is a nucleotide molecule encoding IL.28RA. In another embodiment, the TVM is TMEM19
(Transmembrane protein 19). In another embodiment, the TVM is a nucleotide molecule
encoding TMEM19. In another embodiment, the TVM is C100rf69 (SPFH domain family,
member 1). In another embodiment, the TVM is a nucleotide molecule encoding C100rf69. In
another embodiment, the TVM is FRAP1 (FK506 binding protein 12-rapamycin associated
protein 1). In another embodiment, the TVM is a nucleotide molecule encoding FRAP1. In
another embodiment, the TVM is CKLFSF6 (CKLF-like MARVEL transmembrane domain
containing 6). In another embodiment, the TVM is a nucleotide molecule encoding CKLESE®6.
In another embodiment, the TVM is MPHOSPHY (M-phase phosphoprotein 9). In another
embodiment, the TVM is a nucleotide molecule encoding MPOHSPH9. In another
embodiment, the TVM is CLST11240 (HIGD1B; HIG1 domain family, member 1B). In
another embodiment, the TVM is a nucleotide molecule encoding CLST11240. In another
embodiment, the TVM is SGPP2 (Sphingosine-1-phosphate phosphotase 2). In another
embodiment, the TVM is a nucleotide molecule encoding SGPP2. In another embodiment, the
TVM is SLCO3A1 (Solute carrier organic anion transporter family, member 3A1). In another
embodiment, the TVM is a nucleotide molecule encoding SLLCO3A1. In another embodiment,
the TVM is LOC51136 (PTDO16 protein). In another embodiment, the TVM is a nucleotide
molecule encoding LOCS51136. In another embodiment, the TVM is DKIZp56411922
(MXRAS (Matrix-remodelling associated 5). In another embodiment, the TVM is a nucleotide
molecule encoding DKIZp56411922. In another embodiment, the TVM is CALM3
(Calmodulin 3; phosphorylase kinase, delta). In another embodiment, the TVM is a nucleotide
molecule encoding CALM3. In another embodiment, the TVM is MGC34647. In another
embodiment, the TVM is a nucleotide molecule encoding MGC34647. In another embodiment,
the TVM is MUC1 (Mucin 1, transmembrane). In another embodiment, the TVM is a
nucleotide molecule encoding MUCI. In another embodiment, the TVM is SLC30A6 (Solute

carrier family 30 (zinc transporter), member 6). In another embodiment, the TVM is a
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nucleotide molecule encoding SLC30A6. In another embodiment, the TVM is TLCDI1
(LOC116238). In another embodiment, the TVM is a nucleotide molecule encoding TLCDI1. In
another embodiment, the TVM is SPTB (Spectrin, beta, erythrocytic (includes spherocytosis,
clinical type I)). In another embodiment, the TVM is a nucleotide molecule encoding SPTB. In
another embodiment, the TVM is FNDC3 (Fibronectin type III domain containing 3A). In
another embodiment, the TVM is a nucleotide molecule encoding FNDC3. In another
embodiment, the TVM is SPRY1 (Sprouty homolog 1, antagonist of FGF signaling
(Drosophila). In another embodiment, the TVM is a nucleotide molecule encoding SPRY1. In
another embodiment, the TVM is MME (Membrane metallo-endopeptidase; neutral
endopeptidase, enkephalinase, CALLA, CD10). In another embodiment, the TVM is a
nucleotide molecule encoding MME. In another embodiment, the TVM is INSR (Insulin
receptor). In another embodiment, the TVM is a nucleotide molecule encoding INSR. In
another embodiment, the TVM is LPPR4 (Plasticity related gene 1). In another embodiment,
the TVM is a nucleotide molecule encoding LPPR1. In another embodiment, the TVM is a
Cl4orf100-encoded protein. In another embodiment, the TVM is a nucleotide molecule
encoding a Cl4orf100-encoded protein. In another embodiment, the TVM is a Cl4orf100
nucleotide molecule. In another embodiment, the TVM is SLCIAS (Solute carrier family 9
(sodium/hydrogen exchanger), member 5). In another embodiment, the TVM is a nucleotide
molecule encoding SLC9AS. In another embodiment, the TVM is SCGB2A1 (Secretoglobin,
family 2A, member 1). In another embodiment, the TVM is a nucleotide molecule encoding
SCGB2A1. In another embodiment, the TVM is FLLT1 (Fms-related tyrosine kinase 1 (vascular
endothelial growth factor/vascular permeability factor receptor). In another embodiment, the
TVM is a nucleotide molecule encoding FLT1. In another embodiment, the TVM is a
nucleotide molecule encoding MOBKI1B. In another embodiment, the TVM is TMEM2
(Transmembrane protein 2). In another embodiment, the TVM is a nucleotide molecule
encoding TMEM2. In another embodiment, the TVM is TMEMS (Transmembrane protein &;
five membrane-spanning domains). In another embodiment, the TVM is a nucleotide molecule
encoding TMEMS. In another embodiment, the TVM is SLC5A4 (Solute carrier family 5 (low
affinity glucose cotransporter), member 4). In another embodiment, the TVM is a nucleotide
molecule encoding SLC5A4. In another embodiment, the TVM is MEST (Mesoderm specific
transcript homolog (mouse). In another embodiment, the TVM is a nucleotide molecule

encoding MEST. In another embodiment, the TVM is CHODL (Chondrolectin). In another
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embodiment, the TVM is a nucleotide molecule encoding CHODL. In another embodiment, the
TVM is TRIO (Triple functional domain (PTPRF interacting)). In another embodiment, the
TVM is a nucleotide molecule encoding TRIO. In another embodiment, the TVM is IL10RA
(Interleukin 10 receptor, alpha). In another embodiment, the TVM is a nucleotide molecule
encoding IL10RA. In another embodiment, the TVM is LGALS3BP (Lectin, galactoside-
binding, soluble, 3 binding protein). In another embodiment, the TVM is a nucleotide molecule
encoding LGALS3BP. In another embodiment, the TVM is STK4 (Serine/threonine kinase 4).
In another embodiment, the TVM is a nucleotide molecule encoding STK4. In another
embodiment, the TVM is ERBB3 (V-erb-b2 erythroblastic leukemia viral oncogene homolog 3
(avian). In another embodiment, the TVM is a nucleotide molecule encoding ERBB3. In
another embodiment, the TVM is KIAA1024. In another embodiment, the TVM is a nucleotide
molecule encoding KIAA1024. In another embodiment, the TVM is KIAA1906. In another
embodiment, the TVM is a nucleotide molecule encoding KIAA1906. In another embodiment,
the TVM is F3 (Coagulation factor III (thromboplastin, tissue factor)). In another embodiment,
the TVM is a nucleotide molecule encoding F3. In another embodiment, the TVM is
KIAA(0703. In another embodiment, the TVM is a nucleotide molecule encoding KIAA0Q703. In
another embodiment, the TVM is Clorfl0 (CRNN; Cornulin). In another embodiment, the
TVM is a nucleotide molecule encoding Clorfl0. In another embodiment, the TVM is
POLYDOM (SVEP1 (Sushi, von Willebrand factor type A, EGF and pentraxin domain
containing 1). In another embodiment, the TVM is a nucleotide molecule encoding
POLYDOM. In another embodiment, the TVM is TUBAL3 (Tubulin, alpha-like 3). In another
embodiment, the TVM is a nucleotide molecule encoding TUBALS3. In another embodiment,
the TVM is IL7R (Interleukin 7 receptor). In another embodiment, the TVM is a nucleotide
molecule encoding ILL7R. In another embodiment, the TVM is ARHGAP18 (Rho GTPase
activating protein 18). In another embodiment, the TVM is a nucleotide molecule encoding
ARHGAP18. In another embodiment, the TVM is GRMI1 (Glutamate receptor, metabotropic
1). In another embodiment, the TVM is a nucleotide molecule encoding GRMI1. In another
embodiment, the TVM is PREX1 (Phosphatidyl-inositol 3,4,5-trisphosphate-dependent RAC
exchanger 1). In another embodiment, the TVM is a nucleotide molecule encoding PREX1. In
another embodiment, the TVM is MUC3A (Mucin 3A, intestinal). In another embodiment, the
TVM is a nucleotide molecule encoding MUC3A. In another embodiment, the TVM is EPSTI1

(Epithelial stromal interaction 1 (breast)). In another embodiment, the TVM is a nucleotide
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molecule encoding EPSTII. In another embodiment, the TVM is UBE2J1 (Ubiquitin-
conjugating enzyme E2, J1 (UBC6 homolog, yeast). In another embodiment, the TVM is a
nucleotide molecule encoding UBE2J1. Each possibility represents a separate embodiment of

the present invention.

[00119]  As provided herein, the long isoform of ADAM12 was particularly efficacious, under
the conditions utilized, in distinguishing between tumor vasculature and healthy tissue
(Example 20). In another embodiment, the ADAM12 nucleotide of methods and compositions
of the present invention is a long isoform thereof. In another embodiment, the ADAMI2
nucleotide is a short isoform. In another embodiment, the ADAMI12 nucleotide is any other
ADAMI12 nucleotide known in the art. Each possibility represents a separate embodiment of the

present invention.

[00120] An ADAMI?2 protein of methods and compositions of the present invention is, in
another embodiment, a long isoform thereof. In another embodiment, the ADAM]12 protein is a
short isoform. In another embodiment, the ADAMI12 protein is any other ADAMI12 protein

known in the art. Each possibility represents a separate embodiment of the present invention.

[00121]  As provided herein, the short isoform of CDCP1-CUB was particularly efficacious,
under the conditions utilized, in distinguishing between tumor vasculature and healthy tissue
(Example 20). In another embodiment, the CDCP1-CUB nucleotide of methods and
compositions of the present invention is a short isoform thereof. In another embodiment, the
CDCP1-CUB nucleotide is a long isoform. In another embodiment, the CDCP1-CUB
nucleotide is any other CDCP1-CUB nucleotide known in the art. Each possibility represents a

separate embodiment of the present invention.

[00122] A CDCP1-CUB protein of methods and compositions of the present invention is, in
another embodiment, a short isoform thereof. In another embodiment, the CDCP1-CUB protein
is a long isoform. In another embodiment, the CDCP1-CUB protein is any other CDCP1-CUB
protein known in the art. Each possibility represents a separate embodiment of the present

invention.

[00123] In another embodiment, a TVM for the compositions and methods of the present
invention is encoded by a sequence selected from the sequences set forth in SEQ ID No: 1-16,
18-23, 25-26, 28-32, 34-46, 48-58, 60-66, 68-70, and 85-211 of WO 2007/089513. In another
embodiment, the TVM has an AA sequence encoded by a nucleotide sequence set forth in
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Table 6 of WO 2007/089513, or in a GenBank entry which Accession Number appears therein.
In another embodiment, the TVM has an AA sequence comprising an AA sequence encoded by
a nucleotide sequence set forth in Table 6 of WO 2007/089513, or in a GenBank entry which
Accession Number appears therein. Each possibility represents a separate embodiment of the

present invention.

[00124] In another embodiment of compositions and methods of the present invention, the
TVM is expressed at detectable levels only in the tumor vasculature cells (TVC), but not in the
surrounding tissue. In another embodiment, the TVC is expressed at significantly higher levels
in the TVC, relative to the surrounding tissue. In another embodiment, the TVM is expressed at
detectable levels only in the TVC, but not in other body tissues. In another embodiment, the
TVC is expressed at significantly higher levels in the TVC, relative to other body tissues. Each

possibility represents a separate embodiment of the present invention.

[00125] In one embodiment, a transmembrane (TM) protein of the present invention is
accessible to antibodies and/or non-cell membrane-permeable agents and ligands and thus is
useful for the vaccines and methods of the present invention. In another embodiment, a plasma
membrane-associated protein of the present invention is accessible to antibodies and/or non-cell
membrane-permeable agents and ligands. In another embodiment, a plasma membrane-
associated protein of the present invention is a TM protein. In another embodiment, the plasma
membrane-associated protein is an extracellular peripheral membrane protein. In another
embodiment, the plasma membrane-associated protein is an intracellular peripheral membrane

protein. Each possibility represents a separate embodiment of the present invention.

[00126] In another embodiment, a TVM of the present invention is specific for
vasculogenesis. In another embodiment, a TVM is associated with vasculogenesis.
“Vasculogenesis™ refers, in another embodiment, to recruitment of endothelial progenitors of
hematopoietic origin. In another embodiment, the term refers to de novo formation of tumor
vasculature. In another embodiment, a method of present invention is capable to detecting or
localizing vasculogenesis. In another embodiment, a method of present invention is capable to
inhibiting vasculogenesis. Each possibility represents a separate embodiment of the present

invention.

[00127] In another embodiment, the TVM is a secreted protein. In another embodiment, the

TVM is an extracellular matrix (ECM) protein. In another embodiment, the TVM is a protein
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associated with the plasma membrane of the TVC, on the extracellular side. In another
embodiment, the TVM is capable of shedding from the shed into a bodily fluid. In another
embodiment, the TVM can be detected in a bodily fluid. In another embodiment, the bodily
fluid is blood. In another embodiment, the bodily fluid is lymph. In another embodiment, the
bodily fluid is saliva. In another embodiment, the bodily fluid is sperm. In another embodiment,
the bodily fluid is cerebro-spinal fluid. In another embodiment, the bodily fluid is cervico-
vaginal fluid. In another embodiment, the bodily fluid is any other bodily fluid known in the art.

Each possibility represents a separate embodiment of the present invention.

[00128] In another embodiment, the TVM is IBSP (Integrin-binding sialoprotein). In another
embodiment, the TVM is a nucleotide molecule encoding IBSP. In another embodiment, the
TVM is CKLFSF6 (CKLF-like MARVEL transmembrane domain containing 6). In another
embodiment, the TVM is a nucleotide molecule encoding CKLFSF6. In another embodiment,
the TVM is HAPLN1 (Hyaluronan and proteoglycan link protein 1). In another embodiment,
the TVM is a nucleotide molecule encoding HAPLNT1. In another embodiment, the TVM is
FLT1 (Fms-related tyrosine kinase 1 (vascular endothelial growth factor/vascular permeability
factor receptor). In another embodiment, the TVM is a nucleotide molecule encoding FLLT1. In
another embodiment, the TVM is LGALS3BP (Lectin, galactoside-binding, soluble, 3 binding
protein). In another embodiment, the TVM is a nucleotide molecule encoding LGALS3BP. In
another embodiment, the TVM is CCL15 (chemokine (C-C motif) ligand 15). In another
embodiment, the TVM is a nucleotide molecule encoding CCL15. In another embodiment, the
TVM is PLA2G2D (Phospholipase A2, group IID). In another embodiment, the TVM is a
nucleotide molecule encoding PLA2G2D. In another embodiment, the TVM is MUC3A
(Mucin 3A, intestinal). In another embodiment, the TVM is a nucleotide molecule encoding
MUC3A. In another embodiment, the TVM is LTBP2 (Latent transforming growth factor beta
binding protein 2). In another embodiment, the TVM is a nucleotide molecule encoding
LTBP2. In another embodiment, the TVM is CELSR2 (Cadherin, EGF LAG seven-pass G-type
receptor 2). In another embodiment, the TVM is a nucleotide molecule encoding CELSR2.

Each possibility represents a separate embodiment of the present invention.

[00129] In another embodiment, the TVM is another nucleotide molecule listed in Figure 8.
In another embodiment, the TVM is a protein encoded by a nucleotide molecule listed in Figure

8. Each possibility represents a separate embodiment of the present invention.
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[00130] In another embodiment, the TVM is a solute carrier (SLC) family protein. As
provided herein, several SLC proteins (SLC9AS, SLC30A6, SLC11A1) were identified as
TVM, showing that proteins belonging to this family are efficacious TVM.

[00131] In another embodiment, the TVM is a TMEM protein. In another embodiment, the
TVM is a protein containing a TMEM region of homology. In another embodiment, the TVM is
a protein containing a TMEM domain. As provided herein, several TMEM proteins (TMEMS,
TMEM?2, TMEM19) were identified as TVM.

[00132] In another embodiment, the TVM is a KCN family protein. As provided herein,
several KCN proteins (KCNE3, KCNE4) were identified as TVM, indicating that proteins
belonging to this family are TVM.

[00133] In another embodiment, the TVM is a CD74 protein. As provided herein, CD74 is a

marker of tumor vasculature.
[00134] In another embodiment, the TVM is an SYCP1 (Synaptonemal complex protein 1).

[00135] In another embodiment, the TVM is a CID (carboxy-terminal domain, RNA
polymerase II, polypeptide A) small phosphatase 1.

[00136] Each of TVM disclosed herein, refers, in one embodiment, to a human TVM. In
another embodiment, TVMs of the present invention are homologues of proteins known by a

different name in another species, as indicated herein.

[00137] Each TVM, nucleic acid molecule, and protein represents a separate embodiment of

the present invention.

[00138] The cancer treated by a method of present invention is, in another embodiment, a
cervical cancer tumor. In another embodiment, the cancer is a head and neck cancer tumor. In
another embodiment, the cancer is a breast cancer tumor. In another embodiment, the cancer is
an ano-genital cancer tumor. In another embodiment, the cancer is a melanoma. In another
embodiment, the cancer is a sarcoma. In another embodiment, the cancer is a carcinoma. In
another embodiment, the cancer is a lymphoma. In another embodiment, the cancer is a
leukemia. In another embodiment, the cancer is mesothelioma. In another embodiment, the
cancer is a glioma. In another embodiment, the cancer is a germ cell tumor. In another
embodiment, the cancer is a choriocarcinoma. In another embodiment, the cancer is pancreatic

cancer. In another embodiment, the cancer is ovarian cancer. In another embodiment, the cancer
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is gastric cancer. In another embodiment, the cancer is a carcinomatous lesion of the pancreas.
In another embodiment, the cancer is pulmonary adenocarcinoma. In another embodiment, the
cancer is colorectal adenocarcinoma. In another embodiment, the cancer is pulmonary
squamous adenocarcinoma. In another embodiment, the cancer is gastric adenocarcinoma. In
another embodiment, the cancer is an ovarian surface epithelial neoplasm (e.g. a benign,
proliferative or malignant variety thereof). In another embodiment, the cancer is an oral
squamous cell carcinoma. In another embodiment, the cancer is non small-cell lung carcinoma.
In another embodiment, the cancer is an endometrial carcinoma. In another embodiment, the
cancer is a bladder cancer. In another embodiment, the cancer is a head and neck cancer. In
another embodiment, the cancer is a prostate carcinoma. In another embodiment, the cancer is
an acute myelogenous leukemia (AML). In another embodiment, the cancer is a
myelodysplastic syndrome (MDS). In another embodiment, the cancer is a non-small cell lung
cancer (NSCLC). In another embodiment, the cancer is a Wilms® tumor. In another
embodiment, the cancer is a leukemia. In another embodiment, the cancer is a lymphoma. In
another embodiment, the cancer is a desmoplastic small round cell tumor. In another
embodiment, the cancer is a mesothelioma (e.g. malignant mesothelioma). In another
embodiment, the cancer is a gastric cancer. In another embodiment, the cancer is a colon cancer.
In another embodiment, the cancer is a lung cancer. In another embodiment, the cancer is a
breast cancer. In another embodiment, the cancer is a germ cell tumor. In another embodiment,
the cancer is an ovarian cancer. In another embodiment, the cancer is a uterine cancer. In
another embodiment, the cancer is a thyroid cancer. In another embodiment, the cancer is a
hepatocellular carcinoma. In another embodiment, the cancer is a thyroid cancer. In another
embodiment, the cancer is a liver cancer. In another embodiment, the cancer is a renal cancer. In
another embodiment, the cancer is a kaposis sarcoma. In another embodiment, the cancer is a
sarcoma. In another embodiment, the cancer is another carcinoma or sarcoma. Each possibility

represents a separate embodiment of the present invention.

[00139] In another embodiment, the cancer is an ovarian cancer. In one embodiment,
symptoms of ovarian cancer alleviated by the compositions and methods of the present
invention include: abdominal pressure, fullness, swelling or bloating; urinary urgency; pelvic
discomfort or pain; persistent indigestion, gas or nausea; unexplained changes in bowel habits,
including diarrhea or constipation; changes in bladder habits, including a frequent need to

urinate; loss of appetite; unexplained weight loss or gain; increased abdominal girth or clothes
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fitting tighter around your waist; pain during intercourse (dyspareunia); a persistent lack of

energy; low back pain.

[00140] In another embodiment, the cancer is a renal cancer. In one embodiment, symptoms
of renal cancer alleviated by the compositions and methods of the present invention include:
blood in the urine; rapid, unexplained weight loss; low back pain (not caused by an injury); loss
of appetite; swelling of ankles and legs; mass or lump in the belly; fatigue; recurrent fever (not
caused by a cold or the flu); high blood pressure (less frequently); anemia (less frequently);

unrelieved pain in the side.

[00141] In another embodiment, the cancer is a breast cancer. In one embodiment, symptoms
of breast cancer alleviated by the compositions and methods of the present invention include:

lumps in breast; nipple changes; cysts in breast; breast pain.

[00142] In another embodiment, a TVM of the present invention is particularly efficacious for
treating, localizing, or diagnosing a particular tumor type. In another embodiment, a TVM of
the present invention is efficacious for treating, localizing, or diagnosing multiple tumor types.
In another embodiment, collagen 11al is particularly useful for breast tumors. In another
embodiment, collagen 11al is particularly useful for lung tumors. In another embodiment,
LZTS1 is particularly useful for melanoma. In another embodiment, LZTS1 is particularly
useful for ovarian cancer. In another embodiment, FZD10 is particularly useful for ovarian
tumors. In another embodiment, EMBPL1 is particularly useful for ovarian tumors. In another
embodiment, BLAME is particularly useful for a tumor selected from ovarian, adrenal, and
testis tumors. In another embodiment, ESM1 is particularly useful for a tumor selected from
ovarian, adrenal, and renal tumors. In another embodiment, DSG2 is particularly useful for a
tumor selected from colon and recto-sigmoid. In another embodiment, EPSTII is particularly
useful for a tumor selected from adrenal and testes. In another embodiment, MS4A6A is
particularly useful for a tumor selected from adrenal and testes. In another embodiment,
LOC51136 is particularly useful for a tumor selected from adrenal, breast, and liver. In another
embodiment, EGFL6 is particularly useful for a tumor selected from uterine corpus, lung and
omentum. In another embodiment, KCNE3 is particularly useful for a tumor selected from
recto-sigmoid, stomach, kidney, and adrenal. In another embodiment, KCNE4 is particularly
useful for a tumor selected from breast, pancreas, and adrenal. In another embodiment,

cl4orf100 is particularly useful for adrenal tumors. In another embodiment, BLAME is
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particularly useful for a tumor selected from recto-sigmoid and adrenal. In another embodiment,
FZD10 is particularly useful for a corpus uteri malignancy. In another embodiment, ST14 is
particularly useful for a tumor selected from colon, liver, recto-sigmoid, and adrenal. In another
embodiment, PCDHB?2 is particularly useful for a tumor selected from adrenal, brain, renal,
lung, pancreas, and stomach. In another embodiment, OLFML2B is particularly useful for a
tumor selected from adrenal and corpus uteri. In another embodiment, GPR105 is particularly
useful for a tumor selected from stomach and testes. In another embodiment, IVNS1ABP is
particularly useful for a tumor selected from adrenal, kidney, and testes. In another
embodiment, SPP1 is particularly useful for a tumor selected from adrenal, kidney, and liver. In
another embodiment, KIAA1892 is particularly useful for a testicular tumor. In another
embodiment, Coorf69 is particularly useful for an adrenal malignancy. In another embodiment,
KIBRA is particularly useful for a tumor selected from kidney and prostate. Each possibility

represents a separate embodiment of the present invention.

[00143] In another embodiment, a nucleic acid molecule or peptide of the present invention is
homologous to a nucleic acid molecule or peptide disclosed herein. The terms “homology,”
“homologous,” etc, when in reference to any protein or peptide, refer, in one embodiment, to a
percentage of amino acid residues in the candidate sequence that are identical with the residues
of a corresponding native polypeptide, after aligning the sequences and introducing gaps, if
necessary, to achieve the maximum percent homology, and not considering any conservative
substitutions as part of the sequence identity. Methods and computer programs for the

alignment are well known in the art.

[00144] Homology is, in another embodiment, determined by computer algorithm for
sequence alignment, by methods well described in the art. For example, computer algorithm
analysis of nucleic acid sequence homology may include the utilization of any number of
software packages available, such as, for example, the BLAST, DOMAIN, BEAUTY (BLAST
Enhanced Alignment Utility), GENPEPT and TREMBL packages.

[00145] In another embodiment, “homology” refers to identity to a sequence of greater than
70%. In another embodiment, “homology” refers to identity to a sequence of greater than 72%.
In another embodiment, “homology” refers to identity to a sequence of greater than 75%. In
another embodiment, “homology” refers to identity to a sequence of greater than 78%. In

another embodiment, “homology” refers to identity to a sequence of greater than 80%. In
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another embodiment, “homology” refers to identity to a sequence of greater than 82%.
another embodiment, “homology” refers to identity to a sequence of greater than 83%.
another embodiment, “homology” refers to identity to a sequence of greater than 85%.
another embodiment, “homology” refers to identity to a sequence of greater than 87%.
another embodiment, “homology” refers to identity to a sequence of greater than 88%.
another embodiment, “homology” refers to identity to a sequence of greater than 90%.
another embodiment, “homology” refers to identity to a sequence of greater than 92%.
another embodiment, “homology” refers to identity to a sequence of greater than 93%.
another embodiment, “homology” refers to identity to a sequence of greater than 95%.
another embodiment, “homology” refers to identity to a sequence of greater than 96%.
another embodiment, “homology” refers to identity to a sequence of greater than 97%.

another embodiment, “homology” refers to identity to a sequence of greater than 98%.

5 5§ 5§ F § F 5§ F F F 5 F

another embodiment, “homology” refers to identity to a sequence of greater than 99%.
another embodiment, “homology” refers to identity to a sequence of 100%. Each possibility

represents a separate embodiment of the present invention.

[00146] In another embodiment, homology is determined via determination of candidate
sequence hybridization, methods of which are well described in the art (See, for example,
“Nucleic Acid Hybridization" Hames, B. D., and Higgins S. J., Eds. (1985); Sambrook et al.,
2001, Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Press, N.Y.; and Ausubel
et al., 1989, Current Protocols in Molecular Biology, Green Publishing Associates and Wiley
Interscience, N.Y). For example methods of hybridization may be carried out under moderate to
stringent conditions, to the complement of a DNA encoding a native caspase peptide.
Hybridization conditions being, for example, overnight incubation at 42 °C in a solution
comprising: 10-20 % formamide, 5 X SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM
sodium phosphate (pH 7. 6), 5 X Denhardt's solution, 10 % dextran sulfate, and 20 pg/ml

denatured, sheared salmon sperm DNA.

[00147] As used herein, the terms "complementary” or "complementarity” are used in
reference to "polynucleotides” and "oligonucleotides" (which are interchangeable terms that
refer to a sequence of nucleotides) related by the base-pairing rules. For example, for the
sequence 5'-AGT-3' is complementary to the sequence 5-ACT-3'. Complementarity can be
"partial” or "total." "Partial" complementarity is where one or more nucleic acid bases is not

matched according to the base pairing rules. "Total" or "complete” complementarity between
83



10

15

20

25

30

WO 2010/037124 PCT/US2009/058852

nucleic acids is where each and every nucleic acid base is matched with another base under the
base pairing rules. The degree of complementarity between nucleic acid strands has significant

effects on the efficiency and strength of hybridization between nucleic acid strands.

[00148] Protein and/or peptide homology for any amino acid sequence listed herein is
determined, in another embodiment, by methods well described in the art, including
immunoblot analysis, or via computer algorithm analysis of amino acid sequences, utilizing any
of a number of software packages available, via established methods. Some of these packages
may include the FASTA, BLAST, MPsrch or Scanps packages, and may employ the use of the
Smith and Waterman algorithms, and/or global/local or BLOCKS alignments for analysis, for
example. Fach method of determining homology represents a separate embodiment of the

present invention.

[00149] In one embodiment, “variant” refers to an amino acid or nucleic acid sequence (or in
other embodiments, an organism or tissue) that is different from the majority of the population
but is still sufficiently similar to the common mode to be considered to be one of them, for
example splice variants. In one embodiment, the variant may a sequence conservative variant,
while in another embodiment, the variant may be a functional conservative variant. In one
embodiment, a variant may comprise an addition, deletion or substitution of 1 amino acid. In
one embodiment, a variant may comprise an addition, deletion, substitution, or combination
thereof of 2 amino acids. In one embodiment, a variant may comprise an addition, deletion or
substitution, or combination thereof of 3 amino acids. In one embodiment, a variant may
comprise an addition, deletion or substitution, or combination thereof of 4 amino acids. In one
embodiment, a variant may comprise an addition, deletion or substitution, or combination
thereof of 5 amino acids. In one embodiment, a variant may comprise an addition, deletion or
substitution, or combination thereof of 7 amino acids. In one embodiment, a variant may
comprise an addition, deletion or substitution, or combination thereof of 10 amino acids. In one
embodiment, a variant may comprise an addition, deletion or substitution, or combination
thereof of 2-15 amino acids. In one embodiment, a variant may comprise an addition, deletion
or substitution, or combination thereof of 3-20 amino acids. In one embodiment, a variant may

comprise an addition, deletion or substitution, or combination thereof of 4-25 amino acids.

[00150] In one embodiment, the term "fragment" is used herein to refer to a protein or

polypeptide that is shorter or comprises fewer amino acids than the full length protein or
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polypeptide. In another embodiment, fragment refers to a nucleic acid that is shorter or
comprises fewer nucleotides than the full length nucleic acid. In another embodiment, the
fragment is an N-terminal fragment. In another embodiment, the fragment is a C-terminal
fragment. In one embodiment, the fragment is an intrasequential section of the protein, peptide,
or nucleic acid. In another embodiment, the fragment is an immunogenic intrasequential section
of the protein, peptide or nucleic acid. In another embodiment, the fragment is a functional
intrasequential section within the protein, peptide or nucleic acid. In another embodiment, the
fragment is an N-terminal immunogenic fragment. In one embodiment, the fragment is a C-
terminal immunogenic fragment. In another embodiment, the fragment is an N-terminal

functional fragment. In another embodiment, the fragment is a C-terminal functional fragment.

[00151] Thus, in one embodiment, an “immunogenic fragment” of a protein as described in
the present invention refers to a portion of the protein that is immunogenic, in one embodiment
and in another embodiment, elicits a protective immune response when administered to a

subject.

[00152] In one embodiment, “isoform” refers to a version of a molecule, for example, a
protein, with only slight differences to another isoform of the same protein. In one embodiment,
isoforms may be produced from different but related genes, or in another embodiment, may
arise from the same gene by alternative splicing. In another embodiment, isoforms are caused

by single nucleotide polymorphisms.

[00153] In one embodiment, the present invention provides vaccines for inducing an immune
response against a tumor vasculature, while in another embodiment, the present invention

provides compositions for inducing an immune response against a tumor vasculature.

[00154] In one embodient, the term “vaccine” refers to an immunological composition given
to a subject to elicit an immune response against a specific antigen, which in one embodiment,

is a tumor vaculature marker.

[00155] In one embodiment, the vaccine is a DNA vaccine. In another embodiment, the
vaccine is a plasmid vector. In another embodiment, the vaccine is a mini-circle DNA vaccine.
In one embodiment, the vaccine is a recombinant viral vaccine. In one embodiment, the
recombinant viral vaccine is a recombinant adenoviral vaccine. In another embodiment, the
vaccine is a live whole virus vaccine. In another embodiment, the vaccine is killed whole virus
vaccine. In another embodiment, the vaccine is a subunit vaccine, which in one embodiment is
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a peptide vaccine in which the peptide encodes an antigen, which in one embodiment, is

purified or recombinant. In another embodiment, the vaccine is an anti-idiotype antibody.

[00156] In one embodiment, the recombinant viral vaccine is an adenovirus, alphavirus or
simian virus, or vaccinia virus —based vaccine. In another embodiment, viruses contemplated as
useful vectors in the present methods and compositions include, but are not limited to
lentiviruses, retroviruses, coxsackie viruses, herpes viruses (see, e. g. , Geller, A. L. et al.,
ProcNatl. Acad. Sci. : U. S. A. 90: 7603 (1993); Geller, A. L, etal., ProcNat. Acad. Sci USA 87
: 1149 (1990), adenoviruses (see, e. g. , LaSalle et al., Science, 259: 988 (1993); Davidson, et
al., Nat. Genet 3: 219 (1993); Yang, et al., J. Virol. 69: 2004 (1995), adeno-associated viruses
(see, e. g., Kaplitt, M. G., et al., Nat. Genet. 8: 148 (1994)) and the like, all of which are hereby

incorporated by reference.

[00157] In accordance with this invention, the TVM fusion expression cassette is inserted
into a vector. The vector is preferably an adenoviral or plasmid vector, although linear DNA
linked to a promoter, or other vectors, such as adeno-associated virus or a modified vaccinia
virus, retroviral or lentiviral vector may also be used. In one embodiment, the adenovirus vector
is a first-generation adenoviral vector, which in one embodiment, is characterized by having a
non functional E1 gene region, and preferably a deleted adenoviral E1 gene region. In some
embodiments, the expression cassette is inserted in the position where the adenoviral E1 gene is
normally located. In addition, in one embodiment, these vectors optionally have a non-

functional or deleted E3 region.

[00158] In one embodiment, the vector is a replication-defective adenovirus. Techniques for
preparing replication defective adenoviruses are well known in the art, as exemplified by
Quantin, et al., Proc. Natl. Acad. Sci. USA, 89: 2581-2584 (1992); Stratford-Perricadet, et al., J.
Clin. Invest., 90: 626-630 (1992); and Rosenfeld, et al., Cell, 68: 143-155 (1992). In such an
adenovirus, a viral gene essential for replication and/or packaging is deleted from the adenoviral
vector construct, allowing the TVM, or in one embodiment, TEM expression region to be
introduced in its place. Any gene, whether essential (e. g., E1A, E1B, E2 and E4) or non-
essential (e. g., E3) for replication, may be deleted and replaced with the TVM, or in one

embodiment, TEM DNA sequence.
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[00159] In one embodiment, vectors and virions in which the E1A and E1B regions of the
adenovirus vector have been deleted and the TVM, or in one embodiment, TEM DNA sequence

introduced in their place.

[00160] It is also well known that various cell lines may be used to propagate recombinant
adenoviruses, so long as they complement any replication defect that may be present. One
exemplary cell line is the human 293 cell line, but any other cell line that is permissive for
replication, e. g., in the preferred case, which expresses E1A and E1IB may be employed.
Further, the cells can be propagated either on plastic dishes or in suspension culture, in order to
obtain virus stocks thereof. In one embodiment of the invention, a replication-defective, helper-
independent adenovirus is created that expresses the TVM, or in one embodiment, TEM protein

under the control of the human cytomegalovirus promoter.

[00161] The adenoviruses can be multiplied in known cell lines which express the viral E1
gene, such as 293 cells, or PERC.6 cells, or in cell lines derived from 293 or PE1IC.6 cell. For
example, when using constructs that have a controlled gene expression, such as a tetracycline
regulatable promoter system, the cell line may express components involved in the regulatory

system. One example of such a cell line is TRex-293, others are known in the art.

[00162] For convenience in manipulating the adenoviral vector, the adenovirus may be in a
shuttle plasrnid form. This invention is also directed to a shuttle plasrnid vector which
comprises a plasmid portion and an adenovirus portion, the adenovirus portion comprising an
adenoviral genome which has a deleted E1 and optional E3 deletion, and has an inserted
expression cassette comprising a TVM fusion protein encoding nucleotide sequence. In
preferred embodiments, there is a restriction site flanking the adenoviral portion of the plasmid
so that the adenoviral vector can easily be removed. The shuffle plasmid may be replicated in

prokaryotic cells or eukaryotic cells.

[00163] In another embodiment, the adenovirus used in the methods and compositions of the
present invention is a helper-dependent Ad (hdAd), or in another embodiment, a gutless

adenovirus, which is well-known in the art.

[00164] Standard techniques of molecular biology for preparing and purifying DNA
constructs enable the preparation of the adenoviruses, shuttle plasmids, and DNA immunogens

of this invention.

87



10

15

20

25

30

WO 2010/037124 PCT/US2009/058852

[00165] In one of the invention, the adenovirus vector is an Ad 5 vector. In another
embodiment of the invention, the adenovirus vector is an Ad 6 vector. In yet another preferred
embodiment, the adenovirus vector is an Ad 24 vector. In another embodiment, the adenovirus
is derived from AdS5, Ad11, Ad26, Ad34, Ad35, Ad48, Ad49 or Ad50 serotype. In another
embodiment, the adenovirus may be of any of the 42 different known serotypes or subgroups A-

F.

[00166] Also contemplated for use in the present invention is an adenovirus vaccine vector
comprising an adenovirus genome that naturally infects a species other than human, including,
but not limited to, chimpanzee adenoviral vectors. In one embodiment, the adenovirus vector is

a chimp Ad 3 vaccine vector.

[00167] “Nucleic acid molecule” and “nucleotide” refer, in another embodiment, to an RNA
molecule. In another embodiment, the terms refer to a DNA molecule. In another embodiment,
the terms refer to any other type of nucleic acid molecule enumerated herein. In another
embodiment, the terms refer to any other type of nucleic acid molecule known in the art. Each

possibility represents a separate embodiment of the present invention.

[00168] The terms "amino acid sequence" and "polypeptide sequence" are used

interchangeably herein to refer to a sequence of amino acids.

[00169] An oligonucleotide, as used herein, is a nucleic acid molecule of less than about 100
nucleotides, and a polynucleotide is a nucleic acid molecule of more than about 100
nucleotides. Also included herein are nucleic acids which incorporate unusual nucleotides, as
well as nucleic acid analogs, such as peptide nucleic acids (PNAs), locked nucleic acids, and
synthetic nucleic acid binding molecules, such as N-methylimidazole and N-methylpyrrole
amino acid sequences that bind in the minor groove of DNA. These analogs are well known in
the art. See, e.g., Larsen et al. (1999) Biochem. Biophys. Acta 1489, 159; Wengel et al. (1999)
Nucleosides Nucleotides 18, 1365; Braasch et al. (2000) Chem. Biol. 55, 1; Trauger, J. W. et al.
(1996) Nature, 382, 559; Nielsen et al. (1991) Science 254, 1497; Wittung et al. (1997)
Nucleosid. Nucleotid. 16, 559; U.S. Pat. No. 6,201,103; U.S. Pat. No. 6,204,326. Also included
are molecules comprising a nucleotide moiety along with other components, such as

saccharides, dyes, haptens, etc.

[00170] A nucleic acid of the present invention will generally contain phosphodiester bonds,
although in some cases, as outlined below, nucleic acid analogs are included that may have
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alternate backbones, comprising, for example, phosphoramide (Beaucage et al., Tetrahedron
49(10):1925 (1993) and references therein; Letsinger, J. Org. Chem. 35:3800 (1970); Sprinzl et
al., Eur. J. Biochem. 81:579 (1977); Letsinger et al., Nucl. Acids Res. 14:3487 (1986); Sawai et
al, Chem. Lett. 805 (1984), Letsinger et al., J. Am. Chem. Soc. 110:4470 (1988); and Pauwels
et al.,, Chemica Scripta 26:141 91986)), phosphorothioate (Mag et al., Nucleic Acids Res.
19:1437 (1991); and U.S. Pat. No. 5,644,048), phosphorodithioate (Briu et al., J. Am. Chem.
Soc. 111:2321 (1989), O-methylphophoroamidite linkages (see Eckstein, Oligonucleotides and
Analogues: A Practical Approach, Oxford University Press), and peptide nucleic acid
backbones and linkages (see Egholm, J. Am. Chem. Soc. 114:1895 (1992); Meier et al., Chem.
Int. Ed. Engl. 31:1008 (1992); Nielsen, Nature, 365:566 (1993); Carlsson et al., Nature 380:207
(1996), all of which are incorporated by reference). Other analog nucleic acids include those
with positive backbones (Denpcy et al., Proc. Natl. Acad. Sci. USA 92:6097 (1995); non-ionic
backbones (U.S. Pat. Nos. 5,386,023, 5,637,684, 5,602,240, 5,216,141 and 4,469,863;
Kiedrowshi et al., Angew. Chem. Intl. Ed. English 30:423 (1991); Letsinger et al., J. Am.
Chem. Soc. 110:4470 (1988); Letsinger et al., Nucleoside & Nucleotide 13:1597 (1994);
Chapters 2 and 3, ASC Symposium Series 580, “Carbohydrate Modifications in Antisense
Research”, Ed. Y. S. Sanghui and P. Dan Cook; Mesmaeker et al., Bioorganic & Medicinal
Chem. Lett. 4:395 (1994); Jeffs et al., J. Biomolecular NMR 34:17 (1994); Tetrahedron Lett.
37743 (1996)) and non-ribose backbones, including those described in U.S. Pat. Nos.
5,235,033 and 5,034,506, and Chapters 6 and 7, ASC Symposium Series 580, “Carbohydrate
Modifications in Antisense Research”, Ed. Y. S. Sanghui and P. Dan Cook. Nucleic acids
containing one or more carbocyclic sugars are also included within the definition of nucleic
acids (see Jenkins et al., Chem. Soc. Rev. (1995) pp 169-176). Several nucleic acid analogs are
described in Rawls, C & E News Jun. 2, 1997 page 35. Nucleic acid analogs also include
“locked nucleic acids”. All of these references are hereby expressly incorporated by reference.
These modifications of the ribose-phosphate backbone may be done to facilitate the addition of
electron transfer moieties, or to increase the stability and half-life of such molecules in

physiological environments

[00171] As used herein in the specification and in the examples section which follows the
term "peptide” includes native peptides (either degradation products, synthetically synthesized
peptides or recombinant peptides) and peptidomimetics (typically, synthetically synthesized

peptides), such as peptoids and semipeptoids which are peptide analogs, which may have, for
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example, modifications rendering the peptides more stable while in a body or more capable of
penetrating into bacterial cells. Such modifications include, but are not limited to N terminus
modification, C terminus modification, peptide bond modification, including, but not limited to,
CH2-NH, CH2-S, CH2-S=0, O=C-NH, CH2-O, CH2-CH2, S=C-NH, CH=CH or CI'=CH,
backbone modifications, and residue modification. Methods for preparing peptidomimetic
compounds are well known in the art and are specified, for example, in Quantitative Drug
Design, C.A. Ramsden Gd., Chapter 17.2, F. Choplin Pergamon Press (1992), which is
incorporated by reference as if fully set forth herein. Further details in this respect are provided

hereinunder.

[00172] Peptide bonds (-CO-NH-) within the peptide may be substituted, for example, by N-
methylated bonds (-N(CH3)-CO-), ester bonds (-C(R)H-C-O-0O-C(R)-N-), ketomethylen bonds
(-CO-CH2-), o-aza bonds (-NH-N(R)-CO-), wherein R is any alkyl, e.g., methyl, carba bonds (-
CH2-NH-), hydroxyethylene bonds (-CH(OH)-CH2-), thioamide bonds (-CS-NH-), olefinic
double bonds (-CH=CH-), retro amide bonds (-NH-CO-), peptide derivatives (-N(R)-CH2-CO-

), wherein R is the "normal" side chain, naturally presented on the carbon atom.

[00173] These modifications can occur at any of the bonds along the peptide chain and even

at several (2-3) at the same time.

[00174] Natural aromatic amino acids, Trp, Tyr and Phe, may be substituted for synthetic
non-natural acid such as TIC, naphthylelanine (Nol), ring-methylated derivatives of Phe,

halogenated derivatives of Phe or o-methyl-Tyr.

[00175] In addition to the above, the peptides of the present invention may also include one
or more modified amino acids or one or more non-amino acid monomers (e.g. fatty acids,

complex carbohydrates etc).

[00176] As used herein in the specification and in the claims section below the term "amino
acid" or "amino acids" is understood to include the 20 naturally occurring amino acids; those
amino acids often modified post-translationally in vivo, including, for example, hydroxyproline,
phosphoserine and phosphothreonine; and other unusual amino acids including, but not limited
to, 2-aminoadipic acid, hydroxylysine, isodesmosine, nor-valine, nor-leucine and ornithine.

Furthermore, the term "amino acid" includes both D- and I.-amino acids.

[00177] Tables 2 and 3 below list naturally occurring amino acids (Table 2) and non-

conventional or modified amino acids (Table 3) which can be used with the present invention.
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Amino Acid

Alanine
Arginine
Asparagine
Aspartic acid
Cysteine
Glutamine
Glutamic Acid
Glycine
Histidine
Isoleucine
Leucine
Lysine
Methionine
Phenylalanine
Proline
Serine
Threonine
Tryptophan
Tyrosine
Valine

Any amino

Three-Letter

Abbreviation
Ala
Arg
Asn
Asp
Cys
Gln
Glu
Gly
His
lie
Leu
Lys
Met
Phe
Pro
Ser
Thr
Trp
Tyr
Val

Xaa

Table 2
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above

Non-conventional

amino acid
o-aminobutyric acid

o-amino-ot-

methylbutyrate
aminocyclopropane-
Carboxylate
aminoisobutyric acid
aminonorbornyl-
Carboxylate
Cyclohexylalanine
cyclopentylalanine
D-alanine
D-arginine
D-aspartic acid
D-cysteine
D-glutamine
D-glutamic acid
D-histidine
D-isoleucine
D-leucine

D-lysine

Code

Abu

Mgabu

Cpro

Aib

Norb

Chexa
Cpen
Dal
Darg
Dasp
Dcys
Dgln
Dglu
Dhis
Dile
Dleu

Dlys

Table 3
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Non-conventional amino Code

acid
L-N-methylalanine

L-N-methylarginine

L-N-methylasparagine
L-N-methylaspartic acid
L-N-methylcysteine
L-N-methylglutamine
L-N-methylglutamic acid
L-N-methylhistidine
L-N-methylisolleucine
L-N-methylleucine
L-N-methyllysine
L-N-methylmethionine
L-N-methylnorleucine
L-N-methylnorvaline
L-N-methylornithine
L-N-methylphenylalanine
L-N-methylproline
L-N-methylserine

L-N-methylthreonine
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Nmarg

Nmasn
Nmasp
Nmcys
Nmgin
Nmglu
Nmbhis
Nmile
Nmleu
Nmlys
Nmmet
Nmnle
Nmnva
Nmorn
Nmphe
Nmpro
Nmser

Nmthr
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D-methionine Dmet L-N-methyltryptophan Nmtrp
D-ornithine Dorn L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
D-proline Dpro L-N-methylethylglycine Nmetg
D-serine Dser L-N-methyl-t-butylglycine  Nmtbug
D-threonine Dthr L-norleucine Nle
D-tryptophan Dtrp L-norvaline Nva
D-tyrosine Dtyr o-methyl-aminoisobutyrate  Maib
D-valine Dval o-methyl-y-aminobutyrate ~ Mgabu
D-a-methylalanine Dmala o-methylcyclohexylalanine Mchexa
D-o-methylarginine Dmarg o-methylcyclopentylalanine Mcpen
D-ca-methylasparagine Dmasn o-methyl-o-napthylalanine  Manap
D-a-methylaspartate Dmasp o- methylpenicillamine Mpen
D-o-methylcysteine Dmcys N-(4-aminobutyl)glycine Nglu
D-o-methylglutamine Dmgln N-(2-aminoethyl)glycine Naeg
D-a-methylhistidine Dmbhis N-(3-aminopropyl)glycine  Norn
D-a-methylisoleucine Dmile N- amino-o-methylbutyrate Nmaabu
D-a-methylleucine Dmleu o-napthylalanine Anap
D-a-methyllysine Dmlys N-benzylglycine Nphe
D-o-methylmethionine ~ Dmmet N-(2-carbamylethyl)glycine Ngln
D-ca-methylornithine Dmorn N-(carbamylmethyl)glycine Nasn
D-o- Dmphe N-(2-carboxyethyl)glycine Nglu
methylphenylalanine

D-a-methylproline Dmpro N-(carboxymethyl)glycine  Nasp
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D-o-methylserine
D-o-methylthreonine
D-o-methyltryptophan
D-o-methyltyrosine
D-o-methylvaline
D-o-methylalnine
D-o-methylarginine
D-o-methylasparagine

D-o-methylasparatate

D-o-methylcysteine

D-N-methylleucine
D-N-methyllysine

N-

methylcyclohexylalanine

D-N-methylornithine

N-methylglycine

N-
methylaminoisobutyrate
N-(1-
methylpropyl)glycine
N-(2-
methylpropyl)glycine

N-(2-

Dmser
Dmthr
Dmtrp
Dmty
Dmval
Dnmala
Dnmarg
Dnmasn

Dnmasp

Dnmcys

Dnmleu
Dnmlys

Nmchexa

Dnmorn

Nala

Nmaib

Nile

Nile

Nleu

N-cyclobutylglycine
N-cycloheptylglycine
N-cyclohexylglycine
N-cyclodecylglycine
N-cyclododeclglycine
N-cyclooctylglycine
N-cyclopropylglycine
N-cycloundecylglycine

N-(2,2-
diphenylethyl)glycine

N-(3,3-
diphenylpropyl)glycine

N-(3-indolylyethyl) glycine
N-methyl-y-aminobutyrate

D-N-methylmethionine
N-
methylcyclopentylalanine

D-N-methylphenylalanine

D-N-methylproline

D-N-methylserine

D-N-methylserine

D-N-methylthreonine
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Ncbut

Nchep
Nchex
Ncdec
Ncdod
Ncoct

Ncepro
Ncund

Nbhm

Nbhe

Nhtrp
Nmgabu

Dnmmet

Nmcpen

Dnmphe

Dnmpro

Dnmser

Dnmser

Dnmthr
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methylpropyl)glycine
D-N-methyltryptophan
D-N-methyltyrosine
D-N-methylvaline

Y-aminobutyric acid

L-#-butylglycine
L-ethylglycine
L-homophenylalanine
L-o-methylarginine
L-o-methylaspartate
L-o-methylcysteine
L-o-methylglutamine

L-o-methylhistidine

L-a-methylisoleucine

D-N-methylglutamine

D-N-methylglutamate
D-N-methylhistidine
D-N-methylisoleucine
D-N-methylleucine
D-N-methyllysine

N-

methylcyclohexylalanine

Dnmtrp
Dnmtyr
Dnmval

Gabu

Tbug
Etg

Hphe
Marg
Masp
Mcys
Mgln

Mhis

Mile

Dnmgln

Dnmglu
Dnmbhis
Dnmile
Dnmleu
Dnmlys

Nmchexa

N-(1-methylethyl)glycine
N-methyla-napthylalanine
N-methylpenicillamine

N-(p-
hydroxyphenyl)glycine

N-(thiomethyl)glycine
penicillamine
L-o-methylalanine
L-o-methylasparagine
L-o-methyl-z-butylglycine
L-methylethylglycine
L-o-methylglutamate

L-o-methylhomo

phenylalanine

N-(2-
methylthioethyl)glycine

N-(3-
guanidinopropyl)glycine

N-(1-hydroxyethyl)glycine
N-(hydroxyethyl)glycine

N-(imidazolylethyl)glycine
N-(3-indolylyethyl)glycine
N-methyl-y-aminobutyrate

D-N-methylmethionine
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Nva
Nmanap
Nmpen

Nhtyr

Nceys
Pen
Mala
Masn
Mtbug
Metg
Mglu

Mhphe

Nmet

Narg

Nthr
Nser
Nhis
Nhtrp
Nmgabu

Dnmmet
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D-N-methylornithine

N-methylglycine

N-

methylaminoisobutyrate

N-(1-
methylpropyl)glycine

N-(2-
methylpropyl)glycine

D-N-methyltryptophan
D-N-methyltyrosine
D-N-methylvaline

Y-aminobutyric acid

L-#-butylglycine
L-ethylglycine
L-homophenylalanine
L-o-methylarginine
L-o-methylaspartate
L-o-methylcysteine
L-o-methylglutamine

L-o-methylhistidine

L-a-methylisoleucine

L-oa-methylleucine

Dnmorn

Nala

Nmaib

Nile

Nleu

Dnmtrp
Dnmtyr
Dnmval

Gabu

Tbug
Etg

Hphe
Marg
Masp
Mcys
Mgln

Mhis

Mile

Mleu

N-

methylcyclopentylalanine
D-N-methylphenylalanine

D-N-methylproline

D-N-methylserine

D-N-methylthreonine

N-(1-methylethyl)glycine
N-methyla-napthylalanine
N-methylpenicillamine

N-(p-
hydroxyphenyl)glycine

N-(thiomethyl)glycine
penicillamine
L-o-methylalanine
L-o-methylasparagine
L-o-methyl-z-butylglycine
L-methylethylglycine
L-o-methylglutamate

L-o-

methylhomophenylalanine

N-(2-
methylthioethyl)glycine

L-o-methyllysine
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Nmcpen

Dnmphe

Dnmpro

Dnmser

Dnmthr

Nval
Nmanap
Nmpen

Nhtyr

Nceys
Pen
Mala
Masn
Mtbug
Metg
Mglu

Mhphe

Nmet

Mlys
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L-o-methylmethionine ~ Mmet L-o-methylnorleucine Mnle
L-o-methylnorvaline Mnva L-o-methylornithine Morn
L-a-methylphenylalanine Mphe L-o-methylproline Mpro
L-o-methylserine mser L-o-methylthreonine Mthr
L-o-methylvaline Mtrp L-o-methyltyrosine Mtyr
L-oa-methylleucine Mval L-N- Nmhphe
Nnbhm methylhomophenylalanine
N-(N-(2,2-diphenylethyl) N-(N-(3,3-diphenylpropyl)
carbamylmethyl-glycine =~ Nnbhm carbamylmethyl(1)glycine = Nnbhe
1-carboxy-1-(2,2- Nmbc
diphenyl

ethylamino)cyclopropane

[00178] In one embodiment, the nucleic acid sequence of TVM is wild-type, while in another
embodiment, the nucleic acid sequence of TVM comprises a modification. The term "wild-
type" when made in reference to a nucleic acid sequence refers to a nucleic acid sequence which
has the characteristics of that nucleic acid sequence when isolated from a naturally occurring
source. A wild-type nucleic acid sequence is that which is most frequently observed in a
population and is thus arbitrarily designed the "normal" or "wild-type" form of the nucleic acid
sequence. In contrast, the term "modified nucleic acid sequence" or "mutant nucleic acid
sequence" refers to a nucleic acid sequence which displays modifications in sequence and/or
functional properties (i.e., altered characteristics) when compared to the wild-type nucleic acid
sequence. For example, a mutant nucleic acid sequence refers to a nucleic acid sequence which
contains a mutation. It is noted that naturally-occurring mutants can be isolated; these are
identified by the fact that they have altered characteristics when compared to the wild-type

nucleic acid sequence.

[00179] A "modification" as used herein in reference to a nucleic acid sequence refers to any
change in the structure of the nucleic acid sequence. Changes in the structure of a nucleic acid
sequence include changes in the covalent and non-covalent bonds in the nucleic acid sequence.
Hlustrative of these changes are point mutations, mismatches, strand breaks, as well as covalent
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and non-covalent interactions between a nucleic acid sequence, which contains unmodified
and/or modified nucleic acids, and other molecules. Ilustrative of a covalent interaction
between a nucleic acid sequence and another molecule are changes to a nucleotide base (e.g.,
formation of thumine glycol) and covalent cross-links between double-stranded DNA
sequences which are introduced by ultraviolet radiation or by cis-platinum. Yet another
example of a covalent interaction between a nucleic acid sequence and another molecule
includes covalent binding of two nucleic acid sequences to psoralen following ultraviolet
irradiation. Non-covalent interactions between a nucleic acid sequence and another molecule
include non-covalent interactions of a nucleic acid sequence with a molecule other than a
nucleic acid sequence and other than a polypeptide sequence. Non-covalent interactions
between a nucleic acid sequence with a molecule other than a nucleic acid sequence and other
than a polypeptide sequence are illustrated by non-covalent intercalation of ethidium bromide or

of psoralen between the two strands of a double-stranded deoxyribnucleic acid sequence.

[00180] As used herein, the term "mutation" refers to a deletion, insertion, or substitution. A
"deletion" is defined as a change in a nucleic acid sequence in which one or more nucleotides is
absent. An "insertion" or "addition" is that change in a nucleic acid sequence which has resulted
in the addition of one or more nucleotides. A "substitution" results from the replacement of one
or more nucleotides by a molecule which is different molecule from the replaced one or more
nucleotides. For example, a nucleic acid may be replaced by a different nucleic acid as
exemplified by replacement of a thymine by a cytosine, adenine, guanine, or uridine.
Alternatively, a nucleic acid may be replaced by a modified nucleic acid as exemplified by

replacement of a thymine by thymine glycol.

[00181] In one embodiment, the vaccine further comprises an adjuvant. In another
embodiment, the nucleic acid construct further comprises a nucleic acid sequence encoding an
adjuvant. In one embodiment, the adjuvant is DOM, pDOM FclgG, CT, LTA, or LTB or an
immunogenic fragment thereof. In one embodiment, the adjuvant is the N-terminal domain of
fragment C of tetanus toxoid (DOM). In one embodiment, the adjuvant is fused to said
polypeptide. In another embodiment, the adjuvant is fused to said nucleic acid sequence. In one
embodiment, the polypeptide comprises a tumor endothelial marker (TEM)-1 protein or variant
thereof fused to the N-terminal domain of fragment C of tetanus toxoid (DOM). In another
embodiment, the nucleic acid construct comprises a nucleic acid sequence encoding a tumor

endothelial marker (TEM)-1 protein or variant thereof fused in frame to a nucleic acid sequence
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encoding the N-terminal domain of fragment C of tetanus toxoid (DOM). In another
embodiment, provided herein is a nucleic acid encoding a TEM1-pDOM fusion (Figure 8),
wherein in other embodiments, the TEM1-pDOM is murine TEMI1-pDOM. In another

embodiment, provided herein is a nucleic acid encoding a TEM-7R-DOM fusion.

[00182] In one embodiment, the vaccines of the present invention comprise an adjuvant,
while in another embodiment, the vaccines do not comprise an adjuvant. “Adjuvant” refers, in
another embodiment, to compounds that, when administered to an individual or tested in vitro,
increase the immune response to an antigen in the individual or test system to which the antigen
is administered. In another embodiment, an immune adjuvant enhances an immune response to
an antigen that is weakly immunogenic when administered alone, i.e., inducing no or weak
antibody titers or cell-mediated immune response. In another embodiment, the adjuvant
increases antibody titers to the antigen. In another embodiment, the adjuvant lowers the dose of

the antigen effective to achieve an immune response in the individual.

[00183] In one embodiment, the adjuvant utilized in the methods and compositions of the
present inventions is DOM, pDOM, FclgG, CT, LTA, or L'TB or an immunogenic fragment
thereof. In one embodiment, the abbreviation "DOM" refers generally to the N-terminal domain

of fragment C of tetanus toxoid.

[00184] In one embodiment, the abbreviation "LT" refers generally to the heat labile
enterotoxin of E. coli. "LT" may refer to the complete enterotoxin, comprising subunits A and B
or a substantial portion of subunit A, or a substantial portion of subunit B. The abbreviation
"LTA" refers to the A subunit of the heat labile enterotoxin of E. coli, or substantial portion
thereof, including subunits which are truncated on the C-terminal or N-terminal end but
maintain biological activity, as well as subunits that contain internal amino acid insertions,
deletions, or substitutions but maintain biological activity. The abbreviation "LTB" refers to the
B subunit of the heat labile enterotoxin of E. coli, or substantial portion thereof, including
subunits which are truncated on the C-terminal or N-terminal end but maintain biological
activity, as well as subunits that contain internal amino acid insertions, deletions, or

substitutions but maintain biological activity.

[00185] In one embodiment, an adjuvant of the present invention is heat shock protein (HSP)
70, lysosome-associated membrane protein (LAMP), fragment C of tetanus toxoid (FrC), the N-

terminal domain of FrC (DOM), the heavy fragment of constant chain of immune globulin G1
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(Fclg@), the vesicular stomatitis virus glycoprotein (VSV-G), cholera toxin (CT) from Vibrio

cholerae, or heat labile enterotoxin of E. coli (LT).

[00186] The adjuvant utilized in methods and compositions of the present invention is, in
another embodiment, a CpG-containing nucleotide sequence. In another embodiment, the
adjuvant is a CpG-containing oligonucleotide. In another embodiment, the adjuvant is a CpG-
containing oligodeoxynucleotide (CpG ODN). In another embodiment, the adjuvant is ODN

1826, which in one embodiment, is acquired from Coley Pharmaceutical Group.

[00187] “CpG-containing  nucleotide,”  “CpG-containing  oligonucleotide,”  “CpG
oligonucleotide,” and similar terms refer, in another embodiment, to a nucleotide molecule of 8-
50 nucleotides in length that contains an unmethylated CpG moiety. In another embodiment,

any other art-accepted definition of the terms is intended.

[00188] In other embodiments, the adjuvant of the methods and compositions of the present
invention is Montanide ISA 51. Montanide ISA 51 contains a natural metabolizable oil and a
refined emulsifier. In another embodiment, the adjuvant is GM-CSF. In another embodiment,
the adjuvant is KLH. Recombinant GM-CSF is a human protein grown, in another embodiment,
in a yeast (S. cerevisiae) vector. GM-CSF promotes clonal expansion and differentiation of

hematopoietic progenitor cells, APC, and dendritic cells and T cells.

[00189] In another embodiment, the adjuvant is a cytokine. In another embodiment, the
adjuvant is a growth factor. In another embodiment, the adjuvant is a cell population. In another
embodiment, the adjuvant is QS21. In another embodiment, the adjuvant is Freund’s
incomplete adjuvant. In another embodiment, the adjuvant is aluminum phosphate. In another
embodiment, the adjuvant is aluminum hydroxide. In another embodiment, the adjuvant is
BCG. In another embodiment, the adjuvant is alum, which in another embodiment, is potassium
aluminum sulfate. In another embodiment, the adjuvant is an interleukin. In another
embodiment, the adjuvant is an unmethylated CpG oligonucleotide. In another embodiment, the
adjuvant is quill glycosides. In another embodiment, the adjuvant is monophosphoryl lipid A. In
another embodiment, the adjuvant is liposomes. In another embodiment, the adjuvant is a
bacterial mitogen. In another embodiment, the adjuvant is a bacterial toxin. In another
embodiment, the adjuvant is a chemokine. In another embodiment, the adjuvant is any other
type of adjuvant known in the art. In another embodiment, the vaccine of methods and

compositions of the present invention comprises two of the above adjuvants. In another
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embodiment, the vaccine comprises more than two of the above adjuvants. Each possibility

represents a separate embodiment of the present invention.

[00190] In one embodiment, the vaccine additionally comprises one or more tumor associated
antigens. In one embodiment, the tumor associated antigen is a Her/2-neu antigen, High
Molecular Weight Melanoma Associated Antigen (HMW-MAA), carcinoembryonic antigen
(CEA), Melanoma-associated antigen (MAGE-A), Carcinoma-associated mucin (MUC-1),
Renal tumor antigen 1 (RAGE), Breakpoint cluster region protein (BCR), kidney-associated
antigen 1; or Carbonate dehydratase IX (CAIX).

[00191] In one embodiment, said vaccine additionally comprises one or more tumor
associated antigens. In one embodiment, said tumor associated antigen is a Her/2-neu antigen, a
Prostate Specific Antigen (PSA), Prostate Stem Cell Antigen (PSCA), a Stratum Corneum
Chymotryptic Enzyme (SCCE) antigen, Wilms tumor antigen 1 (WT-1), human telomerase
reverse transcriptase (hTERT), Proteinase 3, Tyrosinase Related Protein 2 (TRP2), High
Molecular Weight Melanoma Associated Antigen (HMW-MAA), synovial sarcoma, X (SSX)-
2, carcinoembryonic antigen (CEA), MAGE-A, interleukin-13 Receptor alpha (I1.13-R alpha),
Carbonic anhydrase IX (CAIX), survivin, GP100, or Testisin. In another embodiment, said

tumor associated antigen is Human Papilloma Virus E6 or E7.

[00192] In another embodiment, said tumor associated antigen is Baculoviral IAP repeat-
containing protein 7; Baculoviral IAP repeat-containing protein 5 (BIRCS); Kidney-associated
antigen 1; Carbonate dehydratase IX; Renal tumor antigen 1 (RAGE); Scm-like with four MBT
domains protein 1 (SFMBT1); Breakpoint cluster region protein (BCR); Met proto-oncogene
(hepatocyte growth factor receptor) (MET); RING finger protein 43 precursor (RNF43). In
another embodiment, said tumor associated antigen is kinase anchor protein 13 (AKAP13);
Ankyrin repeat domain-containing protein 30A (ANKRD30A); Adenomatosis polyposis coli
(APC); Baculoviral IAP repeat-containing protein 5 (BIRCS); CAN protein; Calcium activated
chloride channel family member 2 (CLCAZ2); Fibronectin 1 (FN1); Glycoprotein NMB
(GPNMB); Melanoma-associated antigen 1 (MAGEAT1); Melanoma-associated antigen 4
(MAGEAA4); Milk fat globule-EGF factor 8 (MFGES); Carcinoma-associated mucin (MUC1);
Oculocutaneous albinism Il (pink-eye dilution (murine) homolog) (OCAZ2); Peroxiredoxin-5
(PRDXY5); Parathyroid hormone-like hormone (PTHILH); TGF-beta receptor type Il (TGFBR2);
Tropomyosin 4 (TPM4); Zinc finger, UBR1 type 1-fragment (ZUBR1).
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[00193] In another embodiment, the tumor associated antigen is ERBB2 (CD340 antigen;
MLN 19; NEU proto-oncogene; Tyrosine kinase-type cell surface receptor HER2; c-erb B2; c-
erbB2/neu protein; neuroblastoma/glioblastoma derived oncogene homolog; tyrosine kinase-
type cell surface receptor; v-erb-b2 avian erythroblastic leukemia viral oncogene homolog;
neuro/glioblastoma derived oncogene homolog; v-erb-b2 erythroblastic leukemia viral
oncogene homolog; neuo/glioblastoma derived oncogene homolog (avain); c-erbB-2; EC
2.7.10.1; HER-2; HER-2/neu; HER2; NEU; NGL; TKRI1; erb-2; herstatin; p185erbB2); BIRCS
(Survivin; Apoptosis inhibitor 4; Apoptosis inhibitor survivin; apoptosis inhibitor 4 (survivin);
baculoviral IAP repeat-containing 5; API4; EPR-1; IAP4; SVVS5); CEACAMS (CEA; 5CD66e
antigen; Carcinoembryonic antigen; Carcinoembryonic antigen-related cell adhesion molecule 5
precursor; Meconium antigen 100; CD66e; CEA; DKF/Zp781M239); WDR46 (WD repeat
protein BING4; WDR46; BING4; C60rfl; FP221); BAGE (antigen MZ2-BA; B melanoma
antigen 1 precursor; BAGE1L; BAGE); CSAG2 (CSAG family, member 2; Taxol-resistant-
associated protein 3; taxol resistance asociated gene 3; CSAG2; MGC149851; MGC149852;
TRAG-3; TRAG3); DCT (dopachrome delta-isomerase;tyrosinase-related protein 2; L-
dopachrome Delta-isomerase; I.-dopachrome tautomerase precursor; Tyrosinase-related protein
2; dopachrome tautomerase; dopachrome delta-isomerase; tyrosine related proteins; DCT;
EC5.3.3.12; TRP-2; TYRP2); GAGE1 (MZ2-F antigen; GAGE-1; MGC33825); GAGE2
(GAGE-2; MGC120097; MGC96883; MGC96930; MGC96942); GAGE3 (GAGE-3); GAGE4
(GAGE-4); GAGES (GAGE-5); GAGE6 (GAGE-6); GAGET (G antigen 7B; AlL4; GAGE-7;
GAGE-7B; GAGE-8; GAGET; GAGETB); GAGES (GAGE-§; CTD-2248C21.2); IL13RA2
(CD213a2 antigen; IL.-13 receptor; Interleukin-13-binding protein; interleukin 13 binding
protein; interleukin 13 receptor alpha 2 chain; interleukin 13 receptor; alpha 2; CD213A2;
CD213a2; IL-13R; IL-13BP; IL13R; IL13RA2); MAGEA1 (Antigen MZ2-E; MAGE-1
antigen; melanoma antigen MAGE-1; melanoma antigen family A,1; melanoma antigen famiily
A; 1 (direct expression of antigen MZ2-E; melanoma, antigen family A; 1 (direct expression of
antigen MZ2-E; melanoma-associated antigen MZ2-E; MAGE1; MAGE1A; MGC9326;
MAGEAL1; MAGE-Al); MAGEA2 (MAGE-2 antigen; melanoma antigen 2; melanoma
antigenfamily A, 2; melanoma antigen; family A, 2; MAGE2; MAGEA2A; MAGEA2B;
MGC131923; MAGEA2; MAGE-A2); MAGEA3 (Antigen MZ2-D; MAGE-3 antigen;
melanoma antigen family A, 3; Melanoma antigen, family A, 3; HIPS; HYPD; MAGE3;
MGC14613; MAGEA3; MAGE-A3); MAGEA4 (MAGE-4 antigen; melanoma antigen family
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A,4; melanoma antigen family A,4; MAGE-41; MAGE-X2; MAGE4; MAGE4A; MAGEA4B;
MGC21336; MAGEA4; MAGE-A4); MAGEA6 (MAGE-6 antigen; melanoma antigen family
A, 6; MAGE-3B; MAGE3B; MAGE6; MGC52297; MAGEA6; MAGE-A6); MAGEA9
(MAGE-9 antigen; melanoma associated family A, 9; melanoma antigen, family A, 9; MAGEY;
MGC8421; MAGEA9; MAGE-A9); MAGEA10 (MAGE-10 antigen; melanoma associated
family A, 10; melanoma antigen, family A, 10; MAGE10; MGC10599; MAGEA10; MAGE-
A10); MAGEA12 (MAGE-12 antigen; melanoma associated family A, 12; melanoma antigen,
family A, 12; MAGE12; MAGE12F; MAGEA12; MAGE-A12); MAGEBI (DSS-AHC critical
interval MAGE superfamily 10; DSS/AHC critical interval MAGE superfamily 10; MAGE-B1
antigen; MAGE-XP; MAGE-like gene on Xp; melanoma antigen family B, 1; melanoma
antigen, family B, 1; DAM10; MAGE-Xp; MAGEL1; MAGEXP; M(G9322); MAGEB2 (DSS-
AHC critical interval MAGE superfamily 6; DSS/AHC critical interval MAGE superfamily 6;
MAGE-B2 antigen; MAGE-XP2; MAGE-like gene on Xp; melanoma antigen family B, 2;
melanoma antigen, family B, 2; DAM6; MAGE-XP-2; MG(C26438); MAGEC2 (Cancer-testis
antigen 10; Hepatocellular carcinoma-associated antigen 587; MAGE-C2 antigen; MAGE-E1
antigen; cancer-testis antigen CT10; hepatocellular cancer antigen 587; melanoma antigen
family C, 2; melanoma antigen, family E, 1 protein; melanoma antigen, family E, 1,
cancer/testis specific; melanoma-associated antigen E1); TP53 (Antigen NY-CO-13; Cellular
tumor antigen p53; Phosphoprotein p53; pS3 tumor suppressor; tumor protein p53; tumor
protein p53 (Li-Fraumeni syndrome); LFS1; P53; TRP53; P53); TYR (Monophenol
monooxygenase; Tumor rejection antigen AB; Tyrosinase precursor; tyrosinase
(oculocutaneous albinism IA); TYR; EC 1.14.18.1; LB24-AB; OCA1A; OCAIA; SK29-AB);
TYRP1 (5,6-Dihydroxyindole-2-carboxylic acid oxidase precirsor; Catalase B; DHICA
oxidase; Glycoprotein 75; associated with iris pigmentation; CAS2; CATB; EC1.14.18.-;
GP75; TRP; TRP-1; TRP1; TYRP; TYRRP; b-PROTEIN); SAGE1 (Cancer/testis antigen 14;
CT14; SAGE); SYCP1 (HOM-TES-14; MGC104417; SCP-1; SCP1; SYCP1); SSX2 (Protein
SSX2; synovial sarcoma, X breakpoint 2; synovial sarcoma, X brakpoint 2 isoform b; synovial
sarcoma, X breakpoint 2B; HD21; HOM-MEL-40; MGC119055; MGC15364; MGC3884;
SSX2); SSX4 (Protein SSX4; MGC119056; MGC12411); KRAS (K-Ras 2; K-ras p21 protein;
Kirsten rat sarcoma-2 viral (v-Ki-ras2) oncogene homolog; PR310 c-K-ras oncogene; c-K-ras2
protein; c-Kirsten-ras protein; cellular c-Ki-ras2 proto-oncogene; oncogene KRAS; tansforming

protein p21; v-Ki-ras2 Kirsten rat sarcoma 2 viral oncogene homolog;v-Ki-ras2 Kirsten rat

103



10

15

20

25

30

WO 2010/037124 PCT/US2009/058852

sarcoma viral oncogene homolog KRAS; C-K-RAS, K-RAS2A; K-RAS2B; K-RAS4A; K-
RAS4B; KI-RAS; KRAS1; KRAS2; Ki-Ras; NS3; RASK2; c-K-RAS; C-Ki-RAS); PRAME
(Melanoma antigen preferentially expressed in tumors; OPA-interacting protein 4; Opa-
interacting protein OIP4; Preferentially expressed antigen of melanoma; preferentially
expressed antigen in melanoma; PRMAE; MAPE; OIP4); NRAS (N-ras protein part 4;
Transforming protein N-Ras; neuroblastoma RAS viral (v-ras) oncogene homolog; v-ras
neuroblastoma RAS viral oncogene homolog; N-ras); ACTN4 (F-actin cross-linking protein;
actinin, alpha4; ACTN4; DKFZp686k23158; FSGS; FSGS1); CTNNBI1 (catenin; caherin-
associated protein beta 1(88kD); Beta-catenin; CTNNB; CTNNBI1; FLJ25606); CASP8
(Apototic cysteine protease; Apoptotic protease Mch-5; FADD-homologous ICE/CED-3-like
protease; FADD-like YCE; H.sapeins mRNA for MACH-alpha-2 protein; ICE-like apoptotic
protease 5; MACH-alphal/2/3 protein; MACH-beta-1/2/3/4 protein MORT1-associated CED-3
homolog; Mch5 isoform alpha; caspase 8; apoptosis-related cysteine peptidase; apoptotic-
related cysteine protease; CAP4; CASPS; CASP-8; EC 3.4.22.-; FLICE; MACH; MCHS;
MGC78473; procaspase-8); CDC27 (Cell division cycle protein 27 homolog; anaphase-
promoting complex; protein 3; cell division 27 homolog (S. cerevisiae); cell division cycle
protein 27; nuc2 homolog; APC3; CDC27; CDC27Hs; D0S1430E; D17S978E; H-NUC;
HNUC); CDK4 (cell division kinase 4; cyclin-dependent kinase 4; malnoma cutaneous
malignant 3; CMM3; CDK4; EC2.7.11.22; MG(C14458; PSK-J3); EEF2 (eukaryotic translation
elongation factor 2; polypeptidyl-tRNA translocase; EEF-2; EEF2; EF2; EF2); FN1 (Cold-
insoluble globulin; Fibronectin precuror; migration stimulating factor; migration-stimulating
factor; CIG; DKFZp686F10164; DKFZp686H0342; DKFZp68611370; DKFZp686013149;
FINC; FN; LETS; MSF); HSPA1B (Heat shock 70 kDa protein 1; heat shock 70kD protein 1;
heat shock 70kDa protein 1B; HSP70-1/HSP70-2; HSP70-2; HSP70.1; HSPA1; HSPA1A);
LPGAT1 (family with sequence similarity 34, member A; lysophosphatidylglyceraol, acyl
transferase 1; EC 2.3.1.-; FAM34A; FAM34A1; KIAAQ0205; LPGAT1); ME1 (MALATE
OXIDOREDUCTASE; Malic enzyme; cytoplasmic, NADP-dependent malic enzyme; malate
dehydrogenase; malic enzyme 1; NADP(+)dependent, cytosolic, malic enzyme 1; soluble,
pyruvic-malic carboxylase; M1; EC 1.1.1.40; HUMNDME; MES; NADP-ME); HHAT
(Melanoma antigen recognized by T cells 2; Protein-cysteine N-palmitoyltransferase HHAT;
Skinny hedehog protein 1; melanoma antigen recognized by T cells; skinny hedhehog
Drosophila, homolog of; EC 2.3.1.-, FLJ10724; FLJ34867; GUP2; MART-2; MART2; SKI1;
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HHAT; Skn; rasp; sit; ski); TRAPPC1 (BETS5 homolog; Multiple myeloma protein 2;
Trafficking proteinparticle complex subunitl; BETS5; MUM-2; MUM?2); MUM3 (ASC-1
complex subunit p200; Helicase, ATP binding 1; TRIP4 complex subunit p200; activating
signal cointegrator 1 complex subunit 3; ASC1p200; B630009104Rik; DJ467N11.1; EC 3.6.1.-;
HELIC1; MGC26074; RNAH; dJ121G13.4; ASCC3); MYOI1B (myosin IB; mysosin-I alpha;
MMI-alpha, MMIa; MYH-1c; Myosin-Ib; myrl); PAPOLG (Apolymerase gamma; neo-poly;
PAP gamma; Polunycleotide adenyltransferase gamma; SRP RNA 3'adenylating enzyme; SRP
RNA 3' adenylating enzyme/pap2; nuclear poly (A) polymerase gamma; EC 2.7.7.19;
FLI11805; FLJ13482; FLJ14187; MGC133307; MGC133308; Neo-PAP; PAP2; PAPG; Poly;
PAPOLG); OS9 (Amplified in osteosarcoma 9; amplified in osteosarcoma); PTPRK (H.
sapiens mRNA for phosphotyrosine phosphatase kappa; Protein -tyrosine phosphatase kappa;
Receptor-type tyrosine phosphase kappa precursor; dJ480J14.2.1 (protein tyrosine phosphatase
kappa; protein tyrosine phosphatase kappa; protein tyrosine phosphatase; receptor type, K;
protein-tyrosine phosphatase; receptor type, kappa; DKFZp686C2268; DKFZp779N1045; EC
3.1.3.48; OTTHUMPO00000040306; PTPK; R_PTP-kappa; PTPRK); TPIl1 (Triosephosphate
isomerase; triosphosphaye isomerasel; EC 5.3.1.1; MGC88108; TIM; TPIl); ADFP
(Adipophilin; AGC10598; adipophilin; ADFP; ADRP); AFP (Alpha-fetoprotein precursor;
herdity persistence of alpha-fetoprotein AFP, Alpha-fetoglobulin; FETA; HPAFP; alpha-1-
fetoprotein; alpha-fetoglobulin; alpha-fetoprotein); AIM2 (Interferon-inducible protein AIM2;
Weakly similar to interferon gamma-inducible protein IFI16 [H.sapeins]; AIM2-PEN; PHIN4;
AIM2); ANXA2 (Annexin II; Calpactin heavy chain; Lipocirtin II; Placental anticoagulant
protein IV; Protein I; annexin II (lipocortin II); sulfatase B; calpactin I heavy polypeptide;
calpactin I heavy polypeptide (p36); chromobindin § ANXA2; ANX2; ANX2L4; CALIH;
Chromobidin-8; LIP2; LPC2; LPC2D; P36; PAP-IV; p36); ART4 (NIN1/RPNI12 binding
protein 1 homolog (S. cerevisiae); PSMDS8 binding protein 1; Phosphorylation regulatory
protein HP-10; Protein ART-4; RNA-binding protein NOB1; nin one binding protein); CLCA2
(calcium actived chloride channel 2; chloride channel, calcium channel; calcium activated, 2,
chloride channel; calcium activared family member 2; CaCC); CPSF1 (CPSF 160 kDa subunit;
Cleavage and polyadenylation specificity factor 160 kDa subunit; Highly similar to cleavage
and polyadenylation specificity facotr; 160 KD SUBUNIT [H. sapiens]; cleavage and
polyadenylation specific factor 1; 160kD subunit,cleavage and polyadenylation specific factor 1,

160kDa; cleavage and polyadenylation specificity factor; polyadenylation specificity factor;

105



10

15

20

25

30

WO 2010/037124 PCT/US2009/058852

CPSF160; HSU37012; P/cl.18); PPIB (Cyclophilin B; Peptidyl-prolyl cis-trans isomerase B
precursor; cyclophilin-like protein; peptidylprolyl isomerase B; peptidylprolyl isomerase B
(cyclophilin B) CYP-S1; CYPB; EC 5.2.1.8; MGC14109; MG(C2224; PPlase; Rotamase; S-
cyclophilin; SCYLP; rotamase); EPHA2 (EPH receptor A2; Epithelial cell kinase; Tyrosine-
protein kinase receptor ECK; ephrin receptor FEPHAZ2; epithelial cell receptor protein tyosine
kinase; protein tyrosine kinase; protein tyrosine kinase; receptor protein tyrosine kinase
regulated by p53 and E2F-1; EC2.7.10.1; ECK); EPHA3 (EPH receptor A3; TYRO4 protein
tyrosine kinase; Tyrosine-protein kinase receptor ETK1; eph-like tyrosine kinase 1; eph-like
tyrosine kinase (human embryo kinase 1); ephrin receptor EphA3 and human embryo kinase 1;
EC 2.7.10.1; ETK; ETK1; EphA3; HEK; HEK4; TYRO4); FGF5 (fibroblast frowth factor 5;
heparin-binding growth factor 5; FGFS; HBGI-5; Smag-82); CA9 (Carbonic anhydrase 9
precursor; H. sapiens MaTu MN mRNA for p54/58N protein; Membrane antigen MN; renal
cell carcinoma-associated antigen (G250; renal cell carcinoma-associated protein (G250; Renal
cell carcinoma-associated antigen (G250; carbonic anhydrase IX; cabonic dehydratase; CA9;
CA-IX; CAIX; EC 4.2.1.1; G250; MN; P54/58N; pMW1); TERT (Telomerase catalytic
subunit; Telomerase-associated protein 2; EC 2.7.7.49; EST2; HEST2; TCS1; TP2; TRT;
TERT; hEST2; hTERT); MGATS5 (Alpha-mannoside beta-1,6-N-
acetylglucosaminyltransferase; Alpha-1,6-mannosylglycoprotein 6-beta-N-
acetylglucosaminyltransferase V; GIcNAc-T V; N-acetylglucosaminytransferase V; alpha-
1,3(6)-mannosylglycoprotein;  beta-mannoside  beta-1,6-N-acetylglucosaminyltransferase;
mannosyl (alpha-1,6)-glycoprotein; beta-1,6-N-acetyl-glucosaminyltransferase; mannosyl
(alpha-1,6-)-glycoprotein; beta-1,6-N-acetylglucosaminyltransferase; EC 2.4.1.155; GGNTS;
GNT-V); CEL (caboxylesterase 2; carboxylesterase 2(intestinalliver); intestinal
carboxylesterase; liver carboxylesterase CEL; CE-2; CES2AT1; EC 3.1.1.1; ICE; PCE-2; hCE-2;
iCE); F4.2 (); CAN (214 kDa nucleoporin; CAN protein; putative oncogene; Nuclear pore
complex protein Nup214; Nucleoporin Nup214; nucleoporin Nup214; nucleoporin 214kD;
nucleoporin 214 kD(CAIN); nucleoporin 214kDa; CAIN; CAN; DS46E; KIAA0023;
MGC104525; N214; OTTHUMP00000064563; P250); ETV6 (ETS-related protein Tell; TEL1
oncogene; Transcription factor ETV6; ets variant gene 6; ets variant gene 6 (TEL oncogene);
ETV6; TEL; TEL/ABL; TELI1; Tel); BIRC7 (Kidney inhibitor of apoptosis protein; Kidney
inhibitor of apoptosis protein; Melanoma inhibitor of apoptosis protein; RING finger protein

50; baculovial IAP repeat-containing 7 (livin); Livin inhibitor of apoptosis; livin inhibitor-of-
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apoptosis BIRC7; KIAP; LIVIN; Livin; ML-IAP; MLIAP; RNF50; mliap); CSF1 (M-CSF;
colony stimulating factor 1; colony stimulating factor 1(macrophage); macrophage colony
stimulating factor; CSF-1; Lanimostim; M-CSF; MCSF; MGC31930); OGT (O-GlcNAc
transferase pl110 subunit; O-linked N-acetylglucosamine (GIcNAc) transferase; UDP-N-
acetylglucosamine; polypeptide-N-acetylglucosaminyl transferase; UDP-N-acetylglucosamine-
peptide  N-acetylglucosaminyltransferase =~ 110 kDa  subunit;  uridinediphospho-N-
acetylglucosamine; polypeptide beta-N-acetylglucosaminyl transferase; OGT; EC 2.4.1.-;
FLJ23071; HRTNT1; MG22921; O-GLCNAC); MUC1 (Breast carcinoma-associated antigen
DF3; CD227 antien; DF3 antigen; H23 antigen CD227; EMA; Epsialin; H23AG; MAMG6;
MUC-1; MUC1; MUC-1/SEC; MUC-1/X; MUC-1/Y; MUC-1/Z; MUC-1/2D; PEM; PEMT;
PUM; episialin); MUC2 (Mucin-2 precursor; mucin 2; mucin; intestinal/tracheal mucin 2;
oligomeric mucus/gel-forming; mucin-like protein; MLP; SMUC); MUMI1 (CDNA FLJ14868
fis; clone PLACE1002395; weakly similar to Mus musculus; UBE-1c1; UBE-1c2; UBEI1c3;
CDNA); CTAGIA (Autoimmunogenic cancer/testis antigen NY-ESO-1; L antigen family
member 2; LAGE-2 protein; LAGE-2 protein; New York esophagous squamous cell carcinoma
1; cancer antigen 3; cancer/testis antigen 1B; CTAG; CTAGI; ESOI1; LAGE-2; LAGE2;
LAGE2A; LAGE2B; NY-ESO-1; CTAG1A); CTAG2 (ESO-2 protein; Human
autoimmunogenic cancer/testis antigen NY-ESO-1 mRNA, complete cds; L. antigen family
member 1; LAGE-1 protein; LAGE-1a protein transcript variant 1; LAGE-1a protein transcript
variant 2; cancer/testis antigen 2; CAMEL; ESO2; LAGE-1; LAGE-2b; LAGE1; MGC138724;
MGC3803; CTAG2); CTAG (ESO-2 protein; Human autoimmunogenic cancer/testis antigen
NY-ESO-1 mRNA, complete cds; L. antigen family member 1; LAGE-1 protein; LAGE-1a
protein transcript variant 1; LAGE-la protein transcript variant 2; cancer/testis antigen 2;
CAMEL; ESO2; LAGE-1; LAGE-2b; LAGE1; MGC138724; MGC3803; CTAG2); MRPL28
(39S ribosomal protein 1.28; mitochondrial precursor; Melanoma antigen pl5; Melanoma-
associated antigen recognized by T lymphocytes,melanoma-associated antigen recognised by
cytotoxic T lymphocytes; 1L.28mt; MAAT1; MGC8499; MRP-1.28; MRPL2S; pl15); FOLH1
(Folylpoly-gamma- glutamate carboxypeptidase,Glutamate carboxypeptidase 2; Glutamate
carboxypeptidase II; Membrane glutamate carboxypeptidase; N- acetylated-alpha-linked acidic
dipeptidase I; N-acetylated alpha-linked acidic dipeptidase 1; NAALADase I; Prostate- specific
membrane antigen; Pteroylpoly-gamma-glutamate carboxypeptidase; folate hydrolase (prostate-

specific membrane antigen) 1; folate hydrolase 1 (prostate-specific membrane antigen);
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folylpoly-gamma-glutamate carboxypeptidase; glutamate carboxylase II; prostate-specific
membrane antigen; EC 3.4.17.21; FGCP; FOLH1; GCP2; GCPII; NAALADI1, NAALAdase,
PSM, PSMA, mGCP); RAGE (Human renal cell carcinoma antigen RAGE-2 mRNA; complete
putative cds; LE-9211-A antigen; MAPK/MAK/MRK overlapping kinase; MOK protein
kinase; antigen recognized by autologous cytolytic T lymphocytes; renal cell carcinoma antigen
(MOK protein kinase); renal tumor antigen; EC 2.7.11.22; MOK; RAGE-1; RAGE); SFMBT1
(Renal ubiquitous protein 1; Scm-like with four mbt domains 1; Scm-related gene containing
four mbt domains 2; Scm-related gene product containing four mbt domains; DKFZp4341.243;
RU1); KAAGI1 (RU2 antisense gene protein; kidney asociated antigen 1; KAAG1; MGC78738;
RU2; RU2AS); SART1 (IgE autoantigen; SARTI1(259) protein; SART1(800) protein;
U4/U6.U5 tri-snRNP-associated 110 kDa protein; U4/U6.US5 tri-snRNP-associated protein 1;
squamous cell carcinoma antigen recognised by T cells; squamous cell carcinoma antigen
recognized by T cells; ARAT; Aral; HOMS1; MGC2038; SART-1; SART1259; Snu66;
hSART-1; hSnu66); TSPYL1 (DS epimerase; Dermatan-sulfate epimerase precursor;
Squamous cell carcinoma antigen recognized by T-cells 2; dermatan sulfate epimerase;
squamous cell carcinoma antigen recognized by T cells 2; DSEPI, EC 5.1.3.19;
OTTHUMP00000040406; SART-2; SART2); SART3 (Similar to X. LAEVIS NUCLEOLIN;
Tat-interacting protein of 110 kDa; squamous cell carcinoma antigen recognised by T cells 3;
KIAAO0156; MGC138188; RP11-13G14; SART-3; TIP110; Tip110; hSART-3; p110(nrb));
SOX10 (SRY-related HMG-box gene 10; Transcription factor SOX-10; dominant megacolon,
mouse, human homolog of, DOM; MGC15649; OTTHUMPO0000028515; WS4; SOX10);
TRG (); WT1 (Wilms' tumor protein; GUD; WAGR; WIT-2; WT33; WT1); TACSTDI1
(Adenocarcinoma- associated antigen; CD326 antigen; Cell surface glycoprotein Trop-1;
Epithelial cell surface antigen; FEpithelial glycoprotein; KS 1/4 antigen; MAJOR
GASTROINTESTINAL TUMOR-ASSOCIATED PROTEIN GA733-2 PRECURSOR; MK-1
antigen; Major gastrointestinal tumor-associated protein GA733-2; precursor, antigen identified
by monoclonal antibody AUAT1; human epithelial glycoprotein-2; membrane component,
chromosome 4, surface marker (35kD glycoprotein); CD326; CO17-1A; EGP; EGP40; Ep-
CAM; GA733-2; KSA; Ly74; M1S2; M4S1; MIC18; MK-1;TROP1; hEGP-2); SILV (95 kDa
melanocyte-specific secreted glycoprotein; ME20- M/ME20-S; Melanocyte lineage-specific
antigen GP100; Melanocyte protein Pmel 17 precursor; Melanocyte protein mel 17; Melanoma-

associated ME20 antigen; PMEL 17 PROTEIN PRECURSOR 5 Pmel 17; Silver, mouse,
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homolog of, melanosomal matrix proteinl7; silver (mouse homolog)-like; silver homolog
(mouse); D12S53E; ME20; ME20M/ME20S; PMEL17; Pmell7; SI; SIL; gp100); SCGB2A2
(Mammaglobin-A precursor; mammaglobin 1; mammaglobin A; secretoglobin, family 2A,
member 2; MGB1; Mammaglobin-1; UGB2); MCI1R (Melanocyte-stimulating hormone
receptor; Melanotropin receptor; melanocortin 1 receptor; melanocortin 1 receptor (alpha
melanocyte stimulating hormone receptor); melanocyte stimulating hormone receptor; MC1-R;
MGC14337; MSH-R; MSHR); MLLANA (Antigen LB39-AA; Antigen SK29-AA; Melanoma
antigen recognized by T-cells 1; MART-1; MART1; melan-A; MLLANA); GPR143 (G-protein
coupled receptor 143; Ocular albinism type 1 protein; ocular albinism 1 (Nettleship-Falls);
ocular albinism-1; Nettleship-Falls type; OAl; GPR143); OCA2 (Melanocyte-specific
transporter protein; P protein; Pink-eyed dilution protein homolog; oculocutaneous albinism II
(pink-eye dilution homolog, mouse); BOCA, D15S12, EYCL3, P, PED, OCA2); KLLK3 (P-30
antigen; Prostate-specific antigen precursor; antigen, prostate specific, kallikrein 3, (prostate
specific antigen); kallikrein-related peptidase; prostate specific antigen; KLK3; APS; EC
3.4.21.77; Gamma-seminoprotein; KLK2A1; PSA; Semenogelase; Seminin; gamma-
seminoprotein; hK3; semenogelase; seminin); SUPT7L (Adenocarcinoma antigen ARTT;
SPTT-associated factor 65 gamma; STAGA complex 65 gamma subunit; STAGA complex 65
subunit gamma; suppressor of Ty 7 (S. cerevisiae)-like; SUPTL; ARTI; KIAA0764;
MGC90306; SPTTL; STAF65; STAF65(gamma); STAF65gamma); BRAF (94 kDa B-raf
protein; B-raf, Murine sarcoma viral (v-raf) oncogene homolog B1; v-raf murine sarcoma viral
oncogene homolog B1; BRAF; B-Raf; B-raf-1; BRAF1; EC 2.7.11.1; MGC126806;
MGC138284; RAFBI1; p94); CASP5 (Caspase-5 precursor; H.sapiens mRNA for TY protease;
ICH-3 protease; TY protease; caspase 5, apoptosis-related cysteine peptidase; CASP-5; EC
3.4.22.-; 1ICE; ICE(reDII; ICEREL-II; ICErel-Ill; ICH-3 2; ICH3; MGC141966; rellll);
CDKN2A (CDK4 inhibitor p16-INK4; isoform 4, Cyclin-dependent kinase 4 inhibitor A;
Cyclin-dependent kinase inhibitor 2A, isoforms 1/2/3; Multiple tumor suppressor 1; cell cycle
negative regulator beta; cyclin-dependent kinase inhibitor 2A; cyclin-dependent kinase inhibitor
2A (melanoma, p16, inhibits CDK4); cyclin-dependent kinase inhibitor p16; ARF; CDKA4I;
CDKN2; CDKNZ2A; CMM2; INK4; INK4a; MLM; MTS1; P16; TP16; pl4; p14ARF; pl6;
pl6-INK4; pl6-INK4a; pl6INK4; pl6INK4A; pl6INK4a; pl9; pl9ARF); UBXDS
(Hypothetical protein DKFZp686IF04228; UBXDS protein; colorectal tumor-associated
antigen-1; COA-1; DKFZp686F04228; PP2243; SOC; socius); EFTUD2 (116 kDa U5 small
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nuclear ribonucleoprotein component; US snRNP specific protein; 116 kD; U5 snRNP- specific
protein, 116 kDa;, U5-116 kDa; elongation factor Tu GTP binding domain containing;
DKFZp686E24196; FLJ44695; KIAA0031; SNRP116; Snrpll6; Snull4d; US-116KD;
hSNU114); GPNMB (Transmembrane glycoprotein HGFIN; Transmembrane glycoprotein
NMB precursor; glycoprotein (transmembrane) nmb; glycoprotein nmb-like protein;
transmembrane glycoprotein; HGFIN, GPNMB, NMB); NFYC (CAAT-box DNA-binding
protein subunit C; CCAAT binding factor subunit C; CCAAT transcription binding factor
subunit gamma; CCAAT-binding factor, C subunit; Nuclear transcription factor Y subunit
gamma; Transactivator HSM-1/2; histone H1 transcription factor large subunit 2A; homologous
to rat CCAAT binding factor subunit C (rCBF-C); nuclear transcription factor Y; gamma,
transactivator HSM-1; transcription factor NF-Y; C subunit CBF-C; CBFC; DKFZp667G242;
FLJ45775; HITF2A; HAPS; HSM; NF-Y; hCBF-C; NFYC); PRDX5 (Alu co-repressor; Alu
corepressor; Antioxidant enzyme B166; Liver tissue 2D-page spot 71B; mitochondrial
precursor; Peroxisomal antioxidant enzyme; TPx type VI; Thioredoxin peroxidase PMP20;
Thioredoxin reductase; peroxiredoxin 5; ACR1; AOEB166; B166; EC 1.11.1.15; MGC117264;
MGC142283; MGC142285; PLP; PMP20; PRDX6; PRXV; Prx-V; SBBI10; PRDXS5); ZUBR1
(CDNA FLJ12260 fis; clone MAMMAI1001551; ZUBRI1 protein; ZUBRI1 protein - Fragment;
retinoblastoma-associated factor 600; retinoblastoma-associated factor 600-like protein; zinc
finger, UBRI1 type; FLI41863; KIAA0462; KIAA1307; RBAF600; RP5-1126H10.1; p600;
ZUBR1); SIRT2 (NAD-dependent deacetylase sirtuin-2; SIR2 (silent mating type information
regulation 2, S.cerevisiae, homolog)-like; SIR2 (silent mating type information regulation 2,
S.cerevisiae,homolog)-like SIR2- like protein 2; silencing information regulator 2-like 2; sir2-
related protein type 2; sirtuin 2; sirtuin silent mating type information regulation 2 homolog 2
(S. cerevisiae); sirtuin type 2; EC 3.5.1.-; SIR2-like; SIR2L; SIR2L1.2); SNRPD1 (Sm-D
autoantigen; Small nuclear ribonucleoprotein Sm D1; small nuclear ribonucleoprotein D1
polypeptide (16kD); snRNP core protein D1; HsT2456; SMD1; SNRPD; Sm-D1; SNRPD1);
HERV-K-MEL (); CXorf61 (Kita-kyushu lung cancer antigen 1; KK-L.C-1; LOC203413; RP3-
452H17.2); CCDC110 (Cancer/testis antigen KM-HN-1; KM-HN-1 protein; KM-HN-1;
KMHNT1; MGC33607; CCDC110); VENTXP1 (Cancer/testis antigen 18; CT18; NASS;
VENTX2P1); SPA17 (Sperm surface protein Spl7; sperm autoantigenic protein 17; SP17;
SP17-1; Sp17-1; SPA17); KLLK4 (Enamel matrix serine proteinase 1; Kallikrein-like protein 1;

Serine protease 17; androgen-regulated message 1; enamel matrix serine protease 1; kallikrein 4
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(prostase, enamel matrix, prostate); kallikrein-related peptidase 4; protease, serine, 17 ARMI,
EC 3.4.21.-, EMSP, EMSPI, KLK-L1, MGC116827, MGC116828, PRSS17, PSTS, Prostase
3, KLLK4); ANKRD30A (Serologically defined breast cancer antigen NY-BR-1; ankyrin repeat
domain 30A; breast cancer antigen NY-BR-1; NY-BR-1, RP11-20F24.1; ANKRD30A);
RAB38 (Antigen NY-MEL-1; member RAS oncogene family; Ras-related protein Rab-38; NY-
MEL-1; rtGTPbp; RAB38); CCND1 (B-cell CLL/lymphoma; BCL-1 oncogene; G1/S-specific
cyclin D1; G1/S-specific cyclin-D1; PRAD1 oncogene; cyclin D1 (PRADI1-parathyroid
adenomatosis 1); parathyroid adenomatosis; BCL1; D11S287E; PRAD1; U21B31); CYP1B1
(GLC3A (Primary Congenital Glaucoma or Buphthalmos); aryl hydrocarbon hydroxylase;
cytochrome P450), family 1, subfamily B, polypeptide 1; cytochrome P450, subfamily I (dioxin-
inducible), polypeptide 1;(glaucoma 3, primary infantile); flavoprotein-linked monooxygenase;
microsomal monooxygenase; xenobiotic monooxygenase; CP1B; EC 1.14.14.1; GLC3A);
MDM?2 (Double minute 2 protein, Mdm2, transformed 3T3 cell double minute 2, p53 binding
protein (mouse), Oncoprotein Mdm?2, Ubiquitin-protein ligase E3 Mdm?2, mouse double minute
2 homolog, human homolog of; p53-binding protein; p53-binding protein Mdm2; EC 6.3.2.-;
HDM?2; HDMX; Hdm2; MGC71221; MDM2); MMP2 (72 kDa gelatinase; 72 kDa type IV
collagenase precursor; 72kD type IV collagenase; Gelatinase A; Matrix metalloproteinase-2;
TBE- 1; collagenase type IV-A; matrix metallopeptidase 2 (gelatinase A, 72kDa gelatinase,
72kDa type IV collagenase); matrix metalloproteinase 2 (gelatinase A, 72kDa gelatinase, 72kDa
type IV collagenase); matrix metalloproteinase-II; neutrophil gelatinase; C1.G4; CLG4A; EC
3.4.24.24; MMP-2; MMP2; MMP-II; MONA; TBE-1); ZNF395 (HD gene regulatory region-
binding protein 2; HD-regulating factor 2; Huntington disease gene regulatory region-binding
protein 2; Huntington's disease gene regulatory region-binding protein 2; Papillomavirus
regulatory factor 1; Papillomavirus-binding factor; papillomavirus regulatory factor PRF-1;
DKFZp434K1210; HDBP-2; HDBP2; HDRF-2; PBF; PRF-1; PRI1; Si-1-8-14; ZNF395);
RNF43 (ring finger protein 43; DKEFZp781H02126; DKFZp781H0392; FLI20315;
MGC125630; RNF124; Urenal cell carcinoma;); SCRN1 (KIAA0193; SES1; Secernin-1);
STEAP1 (Metalloreductase STEAP1; six transmembrane epithelial antigen of the prostate; EC
1.16.1.-; MGC19484; PRSS24); 707-AP (); TGFBR2 (TGF-beta receptor type IIB; TGF-beta
receptor type-2 precursor; TGI-beta type Il receptor; Transforming growth factor-beta receptor
type II; transforming growth factor beta receptor type IIC; transforming growth factor, beta

receptor II; transforming growth factor, beta receptor II (70-80kD); transforming growth factor,
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beta receptor II (70/80kDa); AAT3; EC 2.7.11.30; FAA3; HNPCC6; MFS2; RIIC 2; TAAD2;
TGFR-2; TGFBR2; TGFbeta-RII; ThetaR-ITI); PXDNL (PXDN protein - Fragment; p53-
responsive gene; peroxidasin homolog; peroxidasin homolog (Drosophila); D2S448; D2S448E;
KIAA0230; MG50; PRG2; PXN); AKAP13 (Lymphoid blast crisis oncogene A kinase (PRKA)
anchor protein 13; A-kinase anchor protein 13; A-kinase anchoring protein, AKAP 13; Breast
cancer nuclear receptor-binding auxiliary protein; Guanine nucleotide exchange factor Lbc;
Human thyroid-anchoring protein 31; LBC oncogene; Lymphoid blast crisis oncogene; Non-
oncogenic Rho GTPase-specific GTP exchange factor; PROTO-LB LBC; Protein kinase A-
anchoring protein 13; AKAP-Lbc; BRX; FLJ11952; F1LJ43341; HA-3; HT31; Ht31; LBC; P47;
PROTO-LB; PROTO-LBC; c-lbc; AKAP13); PRTN3 (C-ANCA antigen; Myeloblastin
precursor; Neutrophil proteinase 4; Wegener autoantigen; proteinase 3 (serine proteinase,
neutrophil, Wegener granulomatosis autoantigen); ACPA; AG7; C-ANCA; EC 3.4.21.76;
MBN; MBT; NP-4; P29; PR-3; PR3; PRTN3; myeloblastin); PSCA (prostate stem cell antigen;
PRO232); RHAMM (CD168 antigen; Hyaluronan mediated motility receptor; Intracellular
hyaluronic acid- binding protein; hyaluronan-mediated motility receptor; hyaluronan-mediated
motility receptor (RHAMM); intracellular hyaluronic acid binding protein; CD168; IHABP;
MGC119494; MGC119495; RHAMM); ACPP (acid phosphatase; prostate, prostatic acid
phosphatase; prostatic acid phosphotase; ACP-3; ACP3; EC 3.1.3.2; PAP; ACPP); ACRBP
(Cancer testis antigen OY-TES-1; Proacrosin-binding protein sp32; Weakly similar to
proacrosin-binding protein [M.musculus]; acrosin binding protein; proacrosin binding protein
sp32 2; proacrosin binding protein sp32 precursor; HLA-B associated transcript 3; OY-TES-1;
SP32); LCK (Proto-oncogene tyrosine-protein kinase LCK; T cell- specific protein-tyrosine
kinase; 'T-lymphocyte specific protein tyrosine kinase p56lck; lymphocyte-specific protein
tyrosine kinase; pS6(LSTRA) protein-tyrosine kinase; EC 2.7.10.2; LSK; YT16; p56-LCK;
pS6lck; ppS8ick; LCK); RCVRN (Cancer-associated retinopathy protein; Protein CAR; cancer
associated retinopathy antigen; RCV1; RCVRN); RPS2 (40S ribosomal protein S2; LLRep3
protein; LLREP3; MGC102851; MGC117344; MGC117345; OK/KNS-cl.6; RPS4; RPS2; S4);
RPLI0A (60S ribosomal protein 1.10a; Neural precursor cell expressed developmentally down-
regulated protein 6; Protein NEDD®6; neural precursor cell expressed, developmentally down-
regulated 6;CSA-19; Csa-19; NEDD-6; NEDD6); SLC45A3 (Prostate cancer-associated protein
6; prostate cancer associated protein 6; prostate cancer-associated gene 6; solute carrier family

45, member; IPCA-6; IPCA6; PCANAPG; PRST; Prostein;prostein; SLLC45A3); BCL2L1
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(Apoptosis regulator Bcl-X; Bcl-2-like 1 protein; BCL-XL/S; BCL2L; BCLX; Bcl-X;
DKFZp781P2092; bel-xL; bel-xS); DKK1 (dickkopf (Xenopus laevis) homolog 1; dickkopf
homolog 1; dickkopf homolog 1 (Xenopus laevis); dickkopf related protein-1; dickkopf-1 like;
DKK-1; Dickkopf-1; Dkk-1; SK 1; dickkopf-1; hDkk-1); ENAH (enabled homolog; enabled
homolog (Drosophila); FLI10773; MENA; NDPP1); CSPG4 (Chondroitin sulfate proteoglycan
NG2; Melanoma chondroitin sulfate proteoglycan; Melanoma-associated chondroitin sulfate
proteoglycan; chondroitin sulfate proteoglycan 4; chondroitin sulfate proteoglycan 4
(melanoma-associated); HMW-MAA; MCSP; MCSPG; MEL-CSPG; MSK16; NG2); RGS5
(Highly similar to REGULATOR OF G-PROTEIN SIGNALLING 2 [Homo sapiens];
Regulator of G-protein signaling 5; regulator of G-protein signalling 5; MST092; MST106;
MST129; MSTP032; MSTP092; MSTP106; MSTP129); BCR (Renal carcinoma antigen NY-
REN-26; breakpoint cluster region; ALL; BCR1; CML; D22S11; D22S662; EC 2.7.11.1;
FL.J16453; PHL); BCR-ABL (); DEK (DEK gene; DEK oncogene (DNA binding); Protein
DEK; D6s231E; OTTHUMP00000039357); DEK-CAN (); ETV6-AMLI (); LDLR-FUT ();
NPM1-ALK1 (); PML-RARA (); SYT-SSX1 (); SYT-SSX2 (); FLT3 (CD135 antigen; FL
cytokine receptor; L cytokine receptor precursor; Stem cell tyrosine kinase 1; fetal liver kinase
2; fms-related tyrosine kinase 3; growth factor receptor tyrosine kinase type III; CD135; EC
2.7.10.1; FLK2; OTTHUMP00000042340; STK-1; STK1); ABL1 (Abelson murine leukemia
viral oncogene homolog 1; Proto-oncogene tyrosine-protein kinase ABL1; ber/c-abl oncogene
protein; c-ABL; v-abl Abelson murine leukemia viral oncogene homolog 1; ABL; ABLI; EC
2.7.10.2; JTK7; c-ABL; p150; v-abl); AMLI1 (Acute myeloid leukemia 1 protein; CBF-alpha 2;
Core-binding factor; alpha 2 subunit; Oncogene AML-1; PEA2-alphaB; PEBP2-alpha B;
Polyomavirus enhancer-binding protein 2 alpha B subunit; Runt-ralated transcription factor 1;
SL.3-3 enhancer factor 1 alpha B subunit; SL.3-3 enhancer factor 1 alpha B subunit; SL.3/AKV
core-binding factor alpha B subunit; acute myeloid leukemia 1 gene; acute myeloid leukemia 1
protein (oncogene AML-1), core-binding factor, alpha subunit; amll oncogene; core-binding
factor, runt domain, alpha subunit 2; core-binding factor, runt domain, alpha subunit 2 (acute
myeloid leukemia 1; amll oncogene); runt-related transcription factor 1 (acute myeloid
leukemia 1; amll oncogene); RUNX1; AMLI-EVI-1; AMLCR1; CBFA2; EVI-1; PEBP2A2;
PEBP2aB); LDLR (LDL receptor; LDLR precursor; Low-density lipoprotein receptor
precursor; low density lipoprotein receptor(family hypercholesterolemia); FH; FHC; LDLR);
FUT1 (Blood group H alpha 2- fucosyltransferase; GDP-L- fucose); NPM1 (Nucleolar
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phosphoprotein B23; Nucleolar protein NO38; nucleophosmin (nucleolar phosphoprotein B23,
numatin); nucleophosmin/nucleoplasmin family, member 1; B23; MGC104254; NPM;
Nucleophosmin; Numatrin; numatin); ALK (ALK tyrosine kinase receptor precursor; CD246
antigen; TRK-fused gene-anplastic lymphoma kinase fusion protein; anaplastic lymphoma
kinase (Ki-1); anaplastic lymphoma kinase Ki-1; CD246; EC 2.7.10.1; TFG/ALK); PMLI1
(Probable transcription factor PML; RING finger protein 71; Tripartite motif-containing protein
19; promyelocytic leukemia; promyelocytic leukemia, inducer of; tripartite motif protein
TRIM19; MYL; PP8675; RNF71; TRIM19); RARA (NuMA-RARA fusion; Retinoic acid
receptor alpha; alpha polypeptide; nuclear mitotic apparatus protein-retinoic acid receptor alpha
fusion protein; nucleophosmin-retinoic acid receptor alpha fusion protein NPM-RAR;
nucleophosmin-retinoic acid receptor alpha fusion protein NPM-RAR long form; retinoic acid
receptor, alpha; NR1B1; RAR; RAR-alpha); SYT (SSXT protein; SSXT/SSX4v fusion;
SYT/SSX4v fusion; SYT/SSX4v fusion protein; Synovial sarcoma, translocated to X
chromosome; fusion protein SYT-SSX1; fusion protein SYT-SSX2; synovial sarcoma
translocation, chromosome 18; MGC116875; SSXT; SYT; SYT-SSX1; SYT-SSX2); SSX1
(Protein SSX1; synovial sarcoma, X breakpoint 1; MGC150425; MGC5162; SSRC); MSLN
(CAKantigen; Megakaryocyte potentiating factor; Pre-pro-megakaryocyte-potentiaitng factor;
CAK1; MPF; SMR; mesothelin); UBE2V1 (DNA-binding protein; Human putative DNA-
binding protein mRNA, partial cds; TRAF6-regulated IKK activator 1 beta Uev1A; Ubiquitin-
conjugating enzyme variant Kua; Ubiquitin-conjugating enzyme E2 variant; CIRQ; CROC-1;
CROC1; UBE2V; UEV-1; UEVI1; UEV1A); HNRPL (hnRNP L; FLI35509; P/OKcl.14;
hnRNP-L); WHSC2 (Negative factor elongation factor A; Wolf-Herschhorn syndrome
candidate 2 protein; FLJ10442; FLJ25112; NELF-A; NELFA; P/Okcl.15); EIF4EBP1
(Phosphorylated heat-and -stable protein regulated by insulin 1; elF4E-binding protein 1;
eukaryotic translation initiation factor 4E binding protein 1; 4E-BP1; 4EBP1; BP-1; MGC4316;
PHAS-I); WNK2 (Protein kinase lysine deficient 2; serine/threonine-protein kinase WNK2
WNK lysine deficient protein kinase 2; mitogen-activated peotein kinase kinase kinase; protein
kinase lysine deficient 2; serologically defined colon cancer antigen 43; EC 2.7.11.1;
KIAA1760; NY-CO-43; P/Okcl.13; PRKWNK2; SDCCAG43); OAS3 (2'-5-oligoadenylate
synthetase 3 (100 kD); 2'-5'-oligoadenylate synthetase 3, 100kDa; 2'-5'cligoadenylate synthetase
3, 2'-5'cligoadenylate synthetase p100; 2-5A synthetase 3; Asynthetase 3; p100 OAS 2-5'ligo;
EC 2.7.7.-; MGC133260 2; p100 2; P100oas); BCL-2 (B-cell CLL/lymphoma 2; B-cell
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lymphoma protein 2); MCL1 (Bcl-2- related protein FEAT/mcll; INDUCED MYELOID
LEUKEMIA CELL DIFFERENTIATION PROTEIN MCL1; Induced myeloid leukemia cell
differentiation protein Mcl-1; myeloid cell leukemia sequence; myeloid cell leukemia sequence
1 (BCL2-related); EAT; MCLI1L; MCL1S; MGC104264; MGC1839; TM; mcll/EAT); CTSH
(N-benzoylarginine-beta-naphthylamide hydrolase; cathepsin B3; cathepsin BA; cathepsin H
ACC-4; ACC-5; CPSB; DKFZp686B24257; EC 3.4.22.16; MGC1519; aleurain; minichain);
ABCC3 (ATP-binding cassette sub-family C member 3; ATP-binding cassette, sub-family C
(CFTR/MRP), member 3; ATP-binding cassette, sub-family C, member 3; Canalicular
multispecific organic anion transporter 2; Highly similar to MULTIDRUG RESISTANCE-
ASSOCIATED PROTEIN 1 [Homo sapiens]; Multi-specific organic anion transporter-D;
Multidrug resistance-associated protein 3; canicular multispecific organic anion transporter;
multidrug resistance associated protein; ABC31; CMOAT?2; EST90757; MLP2; MOAT-D;
MRP3; cMOAT2); BST2 (cd317; HM1.24); MFGES (Breast epithelial antigen BA46; Human
breast epithelial antigen BA46 mRNA, complete cds; Lactadherin precursor; O-acetyl
disialoganglioside synthase; milk fat globule-EGF factor 8 protein; BA46; EDIL1; HMFG;
HsT19888; MFG-E8; MFGM; OAcGD3S; lactadherin; medin; MFGES); TPBG (5T4 oncofetal
antigen; 5T4 oncofetal trophoblast glycoprotein; 5T4 oncotrophoblast glycoprotein; H. sapiens
5T4 gene for 5T4 oncofetal antigen; trophoblast glycoprotein; 5T4; 5T4-AG; 5T4 antigen;
M6P1); FMOD (Collagen-binding 59 kDa protein; KSPG fibromodulin; Keratan sulfate
proteoglycan fibromodulin; fibromodulin proteoglycan; 'M 3; SLRR2E; fibromodulin);
XAGEI1 (G antigen family D member 2; G antigen, family D, 2; Protein XAGE-1;xage-1 p16;
GAGED2; XAGE-1); RPSA (34/67 kDa laminin receptor; 40S ribosomal protein SA; 67kD,
Colon carcinoma laminin-binding protein; Multidrug resistance- associated protein MGrl-Ag;
laminin receptor 1; laminin receptor 1 (67kD, ribosomal protein SA); ribosomal protein SA 1;
OFA-iLR; 37LRP; 67LR; LAMBR; LAMRI; LRP; NEM/1CHD4; p40); COTL1 (coactosin-
like 1; coactosin-like 1 (Dictyostelium); CLP; FLJ43657; MGC19733; KM-PA-4); CALR3
(CRT2; Calreticulin-2; FLIJ25355; MGC26577; Calreticulin-3 precursor; calreticulin  2;
calreticulin 3); PA2G4 (EBP1; HG4-1; hG4-1; p38-2G4; Cell cycle protein p38-2G4 homolog;
ErbB-3 binding protein 1; ErbB3-binding protein 1; ErbB3-binding protein Ebp1; Proliferation-
associated protein 2(G4; proliferation-associated 2G4, 38kD; proliferation-associated 2G4,
38kDa); EZH2 (ENX-1; EZH1; MGC9169; Enhancer of zeste homolog 2; enhancer of zeste

(Drosophila) homolog 2; enhancer of zeste 2; enhancer of zeste homolog 2 (Drosophila));
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FMNL1 (Cl70rfl; Cl70rflB; FHOD4; FMNL; KW-13; MGC133052; MGC1894;
MGC21878; formin-like; CLL-associated antigen KW- 13; CLL-associated antigen KW-13;
Formin-like protein 1; Leukocyte formin; formin-like 1); HPSE (EC 3.2.-.-; HEP; HPA; HPAT;
HPR1; HPSE1; HSE1; Heparanase-1; Hpal; heparanase; heparanase-1; Endo- glucoronidase;
Heparanase precursor); APC (DP2; DP2.5; DP3; FAP; FPC; GS; Adenomatous polyposis coli
protein; Protein APC; adenomatosis polyposis coli; adenomatosis polyposis coli tumor
suppressor); UBE2A (EC 6.3.2.19; HHR6A; HR6A; RAD6A; UBC2; hHR6A; Ubiquitin
carrier protein A; Ubiquitin-conjugating enzyme E2 A; Ubiquitin-protein ligase A; ubiquitin-
conjugating enzyme F2A; ubiquitin-conjugating enzyme E2A (RAD6 homolog)); BCAP31
(6C6-AG; 6C6-Ag; BAP31; CDM; DXS1357E; 6C6-AG tumor-associated antigen; B-cell
receptor-associated protein 31; BCR-associated protein Bap31; Protein CDM; accessory protein
BAP31; p28 Bap31); TOP2A (EC 5.99.1.3; TOP2; TP2A; DNA topoisomerase 2-alpha; DNA
topoisomerase II, 170 kD; DNA topoisomerase II, alpha isozyme; topoisomerase (DNA) II
alpha (170kD); topoisomerase (DNA) II alpha 170kDa; topoisomerase Il alpha 170kDa);
TOP2B (EC 5.99.1.3; TOPIIB; top2beta; DNA topoisomerase 2-beta; DNA topoisomerase 11
beta; DNA topoisomerase I, 180 kD; DNA topoisomerase II, beta isozyme; U937 associated
antigen; antigen MLLAA-44; topo Il beta; topoisomerase (DNA) II beta (180kD); topoisomerase
(DNA) II beta 180kDa; topoisomerase II beta; topoisomerase Il beta 180kDa; topoisomerase
IIb); ITGBS8 (Integrin beta-8 precursor; integrin, beta 8); RPA1 (HSSB; REPAT; RF-A; RP-A;
RPA70; p70; Replication factor-A protein 1; Replication protein A 70 kDa DNA-binding
subunit; Single-stranded DNA-binding protein; replication protein Al (70kD); replication
protein Al, 70kDa); ABI2 (ABI-2; ABI2B; AIP-1; ARGBPIA; Abi-2; AbIBP3; ArgBPI;
SSH3BP2; argBPIA; argBPIB; Abelson interactor 2; Abl-binding protein 3; Arg-binding
protein 1; abl binding protein 3; abl interactor 2; abl-interacting protein 1 (SH3-containing
protein); abl-interactor 2; abl-interactor protein 2b; arg protein tyrosine kinase-binding protein);
CCNI (CYCT; CYL Cyclin-I; Highly similar to CALNEXIN PRECURSOR [Homo sapiens];
cyclin I; cyclin ITD); CDC2 (CDC28A; CDKI1; DKEFZp6861.20222; EC 2.7.11.22; EC
2.7.11.23; MGC111195; Cell division control protein 2 homolog; Cyclin-dependent kinase 1;
cell cycle controller CDC2; cell division cycle 2 protein; cell division cycle 2; G1 to S and G2
to M; p34 protein kinase); SEPT2 (DIFF6; KIAA0158; NEDDS; Pnutl3; Septin-2; hNeddS;
Protein NEDDS5; neural precursor cell expressed; developmentally down-regulated 5; septin 2);

STATI1 (DKIFZp636B04100; ISGF-3; STAT91; Signal transducer and activator of transcription
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1-alpha/beta; Transcription factor ISGF-3 components p91/p84; signal transducer and activator
of transcription 1; signal transducer and activator of transcription 1, 91kD; signal transducer and
activator of transcription 1, 91kDa; signal transducer and activator of transcription-1;
transcription factor ISGF-3); LRP1 (A2MR; APOER; APR; CD91; FLJ16451; LRP;
MGC88725; TGIFBRS; Alpha-2-macroglobulin receptor; Apolipoprotein E receptor; CD91
antigen; Low-density lipoprotein receptor-related protein 1 precursor; low density lipoprotein-
related protein 1; low density lipoprotein-related protein 1 (alpha-2-macroglobulin receptor);
type V tgf-beta receptor); ADAMI17 (CD156B; CD156b; CSVP; EC 3.4.24.86; MGC71942;
TACE; ¢SVP; A disintegrin and metalloproteinase domain 17; ADAM 17 precursor; ADAM
metallopeptidase domain 17; ADAM metallopeptidase domain 17 (tumor necrosis factor, alpha,
converting enzyme); CD156b antigen; Snake venom-like protease; TNF-alpha convertase;
TNF-alpha converting enzyme; TNF-alpha-converting enzyme; a disintegrin and
metalloproteinase domain 17 (tumor necrosis factor, alpha, converting enzyme); tumor necrosis
factor, alpha, converting enzyme); JUP (CTNNG; DP3; DPIIIL; Desmoplakin-3; PDGB; PKGB;
gamma-catenin; Catenin gamma; Desmoplakin III; catenin (cadherin-associated protein),
gamma (80kD); catenin (cadherin-associated protein), gamma 80kDa; junction plakoglobin);
DDRI1 (CAK; CD167; DDR; EC 2.7.10.1; EDDR1; HGK2; MCK10; NEP; NTRK4; PTK3;
PTK3A; RTK6; TRKE; trkE; CD167a antigen; Cell adhesion kinase; Discoidin receptor
tyrosine kinase; Epithelial discoidin domain receptor 1; Epithelial discoidin domain-containing
receptor 1 precursor; PTK3A protein tyrosine kinase 3A; Protein-tyrosine kinase RTK 6; TRK
E; Tyrosine kinase DDR; Tyrosine-protein kinase CAK; discoidin domain receptor DDR1d;
discoidin domain receptor family; member 1; mammarian carcinoma kinase 10; neuroepithelial
tyrosine kinase; neurotrophic tyrosine kinase, receptor, type 4); ITPR2 (IP3R2; InsP3R2; IP3
receptor isoform 2; Inositol 1,4,5-trisphosphate receptor type 2; Type 2 InsP3 receptor; Type 2
inositol 1,4,5- trisphosphate receptor; inositol 1,4,5-triphosphate receptor, type 2); HMOX1 (EC
1.14.99.3; HO; HO-1; HO1; OTTHUMPO00000028925; bK286B10; Heme oxygenase 1; heme
oxygenase (decycling) 1; heme oxygenase (decyclizing) 1); TPM4 (TM30p1; Tropomyosin-4;
Tropomyosin alpha-4 chain; tropomyosin 4); BAAT (BACAT; BAT; EC 2.3.1.65; EC 3.1.2.2;
FLI20300; MGC104432; Bile acid CoA); DNAJCS (HSPC331; SPI31; Dnal (Hsp40)
homolog, subfamily C, member 8; Dnal homolog subfamily C member 8; Splicing protein
spf31); TAPBP (NGS-17; NGS17; TAPA; TAPASIN; TPN; TPSN; tapasin; TAP binding

protein (tapasin); TAP-associated protein; TAP-binding protein; Tapasin precursor);
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LGALS3BP (90K; M2BP; MAC-2-BP; MAC2BP; Galectin-3-binding protein precursor; 1.3
antigen; Lectin galactoside-binding soluble 3-binding protein; Mac-2 BP; Mac-2-binding
protein; Tumor-associated antigen 90K; galectin 3 binding protein; lectin, galactoside-binding,
soluble, 3 binding protein; lectin, galactoside-binding, soluble, 3 binding protein (galectin 6
binding protein); serum protein 90K); PAGE4 (FLI35184; GAGE-9; GAGECT; IM27; PAGE-
1; PAGE-4; G antigen family C member 1; G antigen, family C, 1; P antigen family, member 4
(prostate associated); Prostate-associated gene 4 protein; prostate-associated gene protein 4);
PAK2 (EC 2.7.11.1; Gamma-PAK; PAK-2; PAK65; PAKgamma; hPAK65; S6/H4 kinase;
Serine/threonine-protein kinase PAK 2; p21 (CDKNI1A)-activated kinase 2; p21-activated
kinase 2); CDKNIA (CAP20; CDKNI; CIP1; MDA-6; MDAG6; P21; PIC1; SDI1; WAFI1; p21;
p21CIP1; CDK-interacting protein 1; CDK-interaction protein 1; Cyclin-dependent kinase
inhibitor 1; DNA synthesis inhibitor; Melanoma differentiation-associated protein 6; cyclin-
dependent kinase inhibitor 1A; cyclin-dependent kinase inhibitor 1A (p21, Cipl); melanoma
differentiation associated protein 6; wild-type pS3-activated fragment 1); PTHLH (107-139);
HHM; MGC14611; PLP; PTH-rP; PTHR; PTHRP; PTHrP; osteostatin; 1-36 PTHrP; 38-94
Osteostatin; PTH-related protein; Parathyroid hormone-related protein precursor; humoral
hypercalcemia of malignancy; parathyroid hormone-like hormone; parathyroid hormone-like
protein; parathyroid hormone-like related protein; parathyroid hormone-related protein;
parathyroid-like protein); SOX2 (ANOP3; MCOPS3; MGC2413; SRY (sex determining region
Y)-box 2; SRY-related HMG-box gene 2; Transcription factor SOX-2; sex-determining region
Y-box 2; transcription factor SOX2); SOX11 (SRY (sex determining region Y)-box 11; SRY
(sex-determining region Y)-box 11; SRY-box 11; SRY-related HMG-box gene 11;
Transcription factor SOX-11); TRPMS8 (CMR1; LTRPC6; LTrpC6; MGC2849; TRPPS; Trp-
p8; trp-p8; Long transient receptor potential channel 6; Transient receptor potential cation
channel subfamily M member §; Transient receptor potential-p8; cold-menthol receptor type 1;
short form of the TRPMS cationic channel; transient receptor potential cation channel,
subfamily M, member 8; transient receptor potential subfamily M member 8); TYMS (EC
2.1.1.45; HsT422; MGC88736; TMS; TS; TSase; Tsase; Thymidylate synthase; thymidylate
synthetase); ATIC (AICAR; AICARFT; AICARFI/IMPCHASE; IMPCHASE; PURH; 5-
aminoimidazole-4-carboxamide  ribonucleotide  formyltransferase/IMP  cyclohydrolase;
Bifunctional purine biosynthesis protein PURH); PGK1 (EC 2.7.2.3; MGC117307;
MGC142128; MGC8947; MIG10; OK/SW-cL.110; PGKA; Cell migration-inducing gene 10
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protein; PRP 2; Primer recognition protein 2; migration-inducing gene 10 protein;
phosphoglycerate kinase 1); SOX4 (EVI16; OTTHUMP00000039358; SRY (sex determining
region Y)-box 4; SRY-related HMG-box gene 4; Transcription factor SOX-4; ecotropic viral
integration site 16); TOR3A (ADIR; ADIR2; FLJ22345; MGC111104; TORP2; ATP-
dependant interferon response protein 1; ATP-dependant interferon responsive; ATP-dependent
interferon-responsive protein; Torsin family 3 member A; Torsin-3A precursor; torsin family 3,
member A); TRGC2 (TCRGC2; TRGC2(2X); TRGC2(3X); T cell receptor gamma constant 2;
T-cell receptor gamma chain C region PT-gamma-1/2; T-cell receptor; gamma; constant region
C2); BTBD2 (BTB (POZ) domain containing 2; BTB domain containing 2; BTB/POZ domain-
containing protein 2; Weakly similar to F38H4.7 [C.elegans]); SLBP (HBP; HBP-PEN; Histone
RNA hairpin-binding protein; Histone stem-loop-binding protein; hairpin binding protein;
histone; heparing binding protein (HBp17); histone stem-loop binding protein; stem-loop
(histone) binding protein); EGFR (EC 2.7.10.1; ERBB; ERBB1; mENA; Epidermal growth
factor receptor precursor; Receptor tyrosine-protein kinase ErbB-1; avian erythroblastic
leukemia viral (v-erb-b) oncogene homolog; cell growth inhibiting protein 40; epidermal
growth factor receptor; epidermal growth factor receptor (avian erythroblastic leukemia viral (v-
erb-b) oncogene homolog); epidermal growth factor receptor (erythroblastic leukemia viral (v-
erb-b) oncogene homolog, avian)); IER3 (DIF-2; DIF2; GLY96; IEX-1; IEX-1L; IEX1; PRGI1;
Differentiation-dependent gene 2 protein; Immediate early protein GLY96; Immediate early
response 3 protein; PACAP-responsive gene 1; PACAP-responsive gene 1 protein; Protein
DIF-2; Protein PRGI1; Radiation-inducible immediate-early gene IEX-1; anti-death protein;
differentiation-dependent gene 2; expressed in pancreatic carcinoma; gly96, mouse, homolog
of; immediate early response 3; immediately early gene X-1); TTK (EC 2.7.12.1; ESK;
FLI38280; MPS1L1; PYT; Dual specificity protein kinase TTK; Phosphotyrosine picked
threonine-protein kinase; TTK protein kinase; phosphotyrosine picked threonine kinase (PY'T));
LY6K (CO16; FLI35226; HSJ001348; LY6K protein - Fragment; Lymphocyte antigen 6
complex locus protein K - Fragment; lymphocyte antigen 6 complex, locus K); IGF2BP3
(DKFZp686F1078; IMP-3; IMP3; KOC1; VICKZ3; hKOC; IGF Il mRNA binding protein 3;
IGF-II mRNA-binding protein 3; IGI'2 mRNA-binding protein 3; Insulin-like growth factor 2
mRNA-binding protein 3; KH domain containing protein overexpressed in cancer; KH domain-
containing protein overexpressed in cancer; VICKZ family member 3; insulin-like growth

factor 2 mRNA binding protein 3); GPC3 (DGSX; GTR2-2; MXR7; OCI-5; OCIS;
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OTTHUMPO00000062492; SDYS; SGB; SGBS; SGBS1; glypican-3; Glypican-3 precursor;
Intestinal protein OCI-5; glypican 3; glypican proteoglycan 3); SLC35A4 (DKF/Zp586D071;
MGC2541; solute carrier family 35 (UDP-galactose transporter), member A4; solute carrier
family 35, member A4; tumor rejection antigen); SERPINBS (Histocompatibility (minor) serpin
domain containing; Uncharacterized protein ENSP00000383162 (Serpin peptidase inhibitor,
clade B (Ovalbumin), member &, isoform CRA_b)); H3F3A (H3.3A; H3.3B; H3F3; H3F3B;
MGC87782; MGC87783; Histone H3.3); ALDH1A1 (ALDC; ALDH-E1; ALDHI1; ALDHI1;
ALHDII; EC 1.2.1.36; MGC2318; PUMBI1; RALDHI1; RalDH1; ALDH class 1; ALDHI1A1
aldehyde dehydrogenase 1 family, member A1; Aldehyde dehydrogenase family 1 member Al;
Aldehyde dehydrogenase; cytosolic; RALDH 1; Retinal dehydrogenase 1; acetaldehyde
dehydrogenase 1; aldehyde dehydrogenase 1 family, member Al; aldehyde dehydrogenase 1,
soluble; aldehyde dehydrogenase 1A1; aldehyde dehydrogenase, liver cytosolic); MFI2
(CD228; FLI38863; MAP97; MGC4856; MTF1; Antigen p97 (melanoma associated)
identified by monoclonal antibodies 133.2 and 96.5; CD228 antigen; Melanoma-associated
antigen p97; Melanotransferrin precursor; antigen p97 (melanoma associated) identified by
monoclonal antibodies 133.2 and 96.5; melanoma-associated antigen p97, isoform 2); MMP14
(EC 3.4.24.80; MMP-14; MMP-X1; MT1-MMP; MTIMMP; MTMMP1; MMP- X1; MT-
MMP 1; Matrix metalloproteinase-14 precursor; Membrane-type matrix metalloproteinase 1;
Membrane-type-1 matrix metalloproteinase; matrix metallopeptidase 14 (membrane-inserted);
matrix metalloproteinase 14; matrix metalloproteinase 14 (membrane-inserted); membrane type
1 metalloprotease); SDCBP (MDA-9; MDAY; ST1; SYCL; Syntenin-1; TACIP18; syntenin;
Human scaffold protein Pbpl mRNA; complete cds; Melanoma differentiation- associated
protein 9; Pro-TGF-alpha cytoplasmic domain-interacting protein 18; Scaffold protein Pbpl;
Syndecan-binding protein 1; melanoma differentiation associated protein-9; syndecan binding
protein (syntenin)); MAGED4 (KIAA1859; MAGE-E1; MAGE1l; MAGED4B; MAGEETL;
MGC3210; MGC88639; MAGE-D4 antigen; MAGE-FE1 antigen; Melanoma-associated antigen
D4; melanoma antigen family D, 4; melanoma antigen family D, 4B); PARP12 (EC 2.4.2.30;
FLI22693; MST109; MSTP109; PARP-12; Poly; ZC3H1; ZC3HDC1; ADP-ribosepolymerase
12; Zinc finger CCCH domain-containing protein 1; poly (ADP-ribose) polymerase family;
member 12; zinc finger CCCH type domain containing 1; zinc finger CCCH-type domain
containing 1); MET (AUTS9; EC 2.7.10.1; HGFR; RCCP2; c-Met; HGF receptor; HGF/SF

receptor; Hepatocyte growth factor receptor precursor; Met proto-oncogene tyrosine kinase;
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Oncogene MET; SF receptor; Scatter factor receptor; met proto-oncogene; met proto-oncogene
(hepatocyte growth factor receptor)); CCNB1 (CCNB; G2/MITOTIC-SPECIFIC CYCLIN B1;
G2/mitotic-specific cyclin-B1; cyclin B1); PAX3-FKHR (); PAX3 (PAX3/FKHR fusion; paired
box gene 3; paired box gene 3 (Waardenburg syndrome 1); paired box homeotic gene 3; paired
box homeotic gene 3 (Waardenburg syndrome 1); paired domain gene 3; paired domain gene
HuP2; CDHS; HUP2; MGC120381; MGC120382; MGC120383; MGC120384; MGC134778;
WS1); FOXO1 (Forkhead in rhabdomyosarcoma; forkhead box O1; forkhead box O1A
(rhabdomyosarcoma); forkhead homolog in rhabdomyosarcoma; forkhead, Drosophila,
homolog of, in rhabdomyosarcoma; FKH1; FKHR; FOXO1A); or combination thereof. In
another embodiment, an immunogenic portion of the tumor associated antigen is used in the

vaccines and methods of the present invention, as is known in the art.

[00194] In one embodiment, the present invention provides an isolated or recombinant

polynucleotide encoding a codon-optimized tumor endothelial marker (TEM)-1.

[00195] In one embodiment, the present invention provides a vector comprising the
polynucleotide, which in one embodiment, is an adenovirus vector or a plasmid vector, which
in one embodiment, is an Ad 5 vector. In one embodiment, the present invention provides a cell

comprising the vector, which in one embodiment, is E. coli.

[00196] In one embodiment, the DOM portion of the TVM-DOM fusion protein is codon-
optimized for high-level expression in human cells. In other preferred embodiments, the TVM
portion of the TVM fusion is codon-optimized for high-level expression in human cells. In still
further preferred embodiments, both the TVM and the DOM portions are codon-optimized for

high-level expression in human cells.

[00197] Following expression of a TVM fusion in a host cell, TVM fusion protein may be
recovered to provide TVM fusion protein in active form. Several protein purification
procedures are available and suitable for use. Recombinant protein may be purified from cell
lysates and extracts by various combinations of, or individual application of salt fractionation,
ion exchange chromatography, size exclusion chromatography, hydroxylapatite adsorption
chromatography and hydrophobic interaction chromatography. In addition, recombinant TVM
fusion protein can be separated from other cellular proteins by use of an immunoaffinity column
made with monoclonal or polyclonal antibodies specific for a TVM protein, or polypeptide

fragments of a TVM protein.
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[00198] In one embodiment, the nucleic acid molecules comprising TVM fusions and the
encoded fusion proteins of this invention are designed to enhance the TVM-specific immune

response, relative to full-length cDNA encoding TVM, for use in vaccine development.

[00199] To further enhance the immunogenic properties of the TVM fusion sequences of the
present invention, in some embodiments described herein, the polynucleotides encoding TVM
fusion proteins comprise optimized codons for further high level expression in a host cell, as
described below. In these embodiments, at least a portion of the codons of the TVM fusions are
designed so as to use the codons preferred by the projected host cell, which in one embodiment,
is a human cell. The optimized TVM fusions may be used for the development of recombinant
adenovirus or plasmid-based DNA vaccines, which provide effective immunoprophylaxis
against TVM-associated cancer through neutralizing antibody and cell-mediated immunity. The
synthetic molecules may be used as an immunogenic composition. This invention provides
codon- optimized TVM fusion polynucleotides which, when directly introduced into a
vertebrate in vivo, including mammals such as primates and humans, induce the expression of

encoded proteins within the animal.

[00200] In some embodiments of the present invention, the synthetic molecules comprise a
sequence of nucleotides, wherein some of the nucleotides have been altered so as to use the
codons preferred by a human cell, thus allowing for high-level fusion protein expression in a
human host cell. The synthetic molecules may be used as a source of a TVM fusion protein, for
example, TVM-LTB fusion protein, which may be used in a cancer vaccine to provide effective
immunoprophylaxis against TVM- associated carcinomas through neutralizing antibody and
cell mediated immunity. The nucleic acid molecules disclosed herein may also serve as the

basis for a DNA-based cancer vaccine.

[00201] A "triplet" codon of four possible nucleotide bases can exist in over 60 variant forms.
Because these codons provide the message for only 20 different amino acids (as well as
transcription initiation and termination), some amino acids can be coded for by more than one
codon, a phenomenon known as codon redundancy. For reasons not completely understood,
alternative codons are not uniformly present in the endogenous DNA of differing types of cells.
Indeed, there appears to exist a variable natural hierarchy or "preference" for certain codons in
certain types of cells. As one example, the amino acid leucine is specified by any of six DNA

codons including CTA, CTC, CTG, CTT, TTA, and TTG. Exhaustive analysis of genome
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codon frequencies for microorganisms has revealed endogenous DNA of E. coli most
commonly contains the CTG leucine-specifying codon, while the DNA of yeasts and slime

molds most commonly includes a TTA leucine- specifying codon.

[00202] In view of this hierarchy, it is generally believed that the likelihood of obtaining high
levels of expression of a leucine-rich polypeptide by an E. coli host will depend to some extent
on the frequency of codon use. For example, it is likely that a gene rich in TTA codons will be
poorly expressed in E. coli, whereas a C'TG rich gene will probably be highly expressed in this
host. Similarly, a preferred codon for expression of a leucine-rich polypeptide in yeast host cells

would be TTA.

[00203] The implications of codon preference phenomena on recombinant DNA techniques
are manifest, and the phenomenon may serve to explain many prior failures to achieve high
expression levels of exogenous genes in successfully transformed host organisms--a less
"preferred" codon may be repeatedly present in the inserted gene and the host cell machinery for
expression may not operate as efficiently. This phenomenon suggests that synthetic genes which
have been designed to include a projected host cell's preferred codons provide an optimal form
of foreign genetic material for practice of recombinant DNA techniques. Thus, one aspect of
this invention is a TVM fusion gene that is codon-optimized for expression in a human cell. In a
preferred embodiment of this invention, it has been found that the use of alternative codons
encoding the same protein sequence may remove the constraints on expression of exogenous

TVM fusion protein in human cells.

[00204] In accordance with some embodiments of the present invention, the nucleic acid
molecules which encode the TVM fusion proteins are converted to a polynucleotide sequence
having an identical translated sequence but with alternative codon usage as described by Lathe,
"Synthetic Oligonucleotide Probes Deduced from Amino Acid Sequence Data: Theoretical and
Practical Considerations" J. Molec. Biol. 183: 1-12 (1985), which is hereby incorporated by
reference. The methodology generally consists of identifying codons in the wild-type sequence
that are not commonly associated with highly expressed human genes and replacing them with
optimal codons for high expression in human cells. The new gene sequence is then inspected
for undesired sequences generated by these codon replacements (e.g., "ATTTA" sequences,
inadvertent creation of intron splice recognition sites, unwanted restriction enzyme sites, etc.).

Undesirable sequences are eliminated by substitution of the existing codons with different
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codons coding for the same amino acid. The synthetic gene segments are then tested for

improved expression.

[00205] The methods described above were used to create synthetic gene sequences which
encode TVM fusion proteins, resulting in a gene comprising codons optimized for high level
expression. While the above procedure provides a summary of our methodology for designing
codon optimized genes for use in cancer vaccines, it is understood by one skilled in the art that
similar vaccine efficacy or increased expression of genes may be achieved by minor variations

in the procedure or by minor variations in the sequence.

[00206] One of skill in the art will also recognize that additional nucleic acid molecules may
be constructed that provide for high levels of TVM fusion expression in human cells, wherein
only a portion of the codons of the DNA molecules are codon-optimized. For example, in some
embodiments of the present invention, codons comprising the TVM portion of the TVM fusion
are optimized for high-level expression in human cells, and codons comprising the adjuvant
portion of the TVM fusion are substantially similar to the wild-type adjuvant-encoding
nucleotide sequence. In other embodiments of the present invention, codons comprising the
adjuvant portion of the TVM fusion are optimized for high-level expression in human cells, and
codons comprising the TVM portion of the TVM fusion are substantially similar to a wild-type
TVM gene. In still other embodiments of the present invention, both the TVM and the adjuvant
portions of the TVM fusion are codon-optimized for high-level expression in human cells.
TVM fusions in which only a subset of codons is optimized within the TVM and/or the

adjuvant portion of the TVM fusion are also contemplated by this invention.

[00207] The nucleic acids of the present invention may be assembled into an expression
cassette which comprises sequences designed to provide for efficient expression of the protein
in a human cell. The cassette preferably contains TVM fusion protein-encoding gene, with
related transcriptional and translations control sequences operatively linked to it, such as a
promoter, and termination sequences. In one embodiment, the promoter is the cytomegalovirus
promoter without the intron A sequence (CMV), although those skilled in the art will recognize
that any of a number of other known promoters such as the strong immunoglobulin, or other
eukaryotic gene promoters may be used. A preferred transcriptional terminator is the bovine
growth hormone terminator, although other known transcriptional terminators may also be used.

The combination of CMV-BGH terminator is particularly preferred.
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[00208] In one embodiment, the present invention provides a polynucleotide comprising a
nucleic acid sequence encoding a tumor endothelial marker (TEM)-1 fusion protein, wherein
said TEM-1 fusion protein comprises a TEM-1 protein or variant thereof, fused to a substantial
portion of an immuno-enhancing element selected from the group consisting of: DOM, FclgG,
CT, LTA, and LTB, and wherein said fusion protein is capable of producing an immune

response in a subject.

[00209] In one embodiment, the present invention provides a polynucleotide comprising a
nucleic acid sequence encoding a tumor endothelial marker (TEM)-7R fusion protein, wherein
said TEM-7R fusion protein comprises a TEM-7R protein or variant thereof, fused to a
substantial portion of an immuno-enhancing element selected from the group consisting of:
DOM, FclgG, CT, LTA, and L'TB, and wherein said fusion protein is capable of producing an

immune response in a subject. In another embodiment, TEM-7R is a tumor vasculature marker.

[00210] In one embodiment, the present invention provides a polynucleotide comprising a
nucleic acid sequence encoding a tumor endothelial marker h'TERT fusion protein, wherein said
hTERT fusion protein comprises a hTERT protein or variant thereof, fused to a substantial
portion of an immuno-enhancing element selected from the group consisting of: DOM, FclgG,
CT, LTA, and LTB, and wherein said fusion protein is capable of producing an immune

response in a subject.

[00211] In one embodiment, the present invention provides a polynucleotide comprising a
nucleic acid sequence encoding a tumor endothelial marker HPVE7 fusion protein, wherein
said HPVE7 fusion protein comprises a HPVE7 protein or variant thereof, fused to a substantial
portion of an immuno-enhancing element selected from the group consisting of: DOM, FclgG,
CT, LTA, and LTB, and wherein said fusion protein is capable of producing an immune

response in a subject.

[00212] In one embodiment, the present invention provides a vector comprising the
polynucleotide, which in one embodiment, is an adenovirus vector or a plasmid vector, which is

one embodiment, is an Ad 5 vector.
[00213] In one embodiment, the present invention provides a host cell comprising the vector.

[00214] In one embodiment, the present invention provides a purified TEM-1 fusion protein
encoded by a nucleic acid sequence encoding a tumor endothelial marker (TEM)-1 fusion

protein, wherein said TEM-1 fusion protein comprises a TEM-1 protein or variant thereof,
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fused to a substantial portion of an immuno-enhancing element selected from the group

consisting of: DOM, pDOM, FclgG, CT, LTA, and LTB.

[00215] In one embodiment, the present invention provides an adenovirus vaccine vector
comprising an adenoviral genome with a deletion in the El region, and an insert in the F1
region, wherein the insert comprises an expression cassette comprising: (a) a polynucleotide
comprising a sequence of nucleotides that encodes a TEM-1 fusion protein, wherein the TEM-1
fusion protein comprises a TEM-1 protein or variant thereof, fused to a substantial portion of an
immunoenhancing element selected from the group consisting of: DOM, pDOM, FclgG, CT,
LTA, and LTB; and wherein the fusion protein is capable of producing an immune response in
a subject; and (b) a promoter operably linked to the polynucleotide, which in one embodiment,

is an Ad 5 vector.

[00216] In one embodiment, the present invention provides a vaccine plasmid comprising a
plasmid portion and an expression cassette portion, said expression cassette portion comprising:
(a) a polynucleotide comprising a sequence of nucleotides that encodes a TEM-1 fusion protein,
wherein the TEM-1 fusion protein comprises a TEM-1 protein or variant thereof, fused to a
substantial portion of an immunoenhancing element selected from the group consisting of:
DOM, FclgG, CT, LTA, and LTB; and wherein the fusion protein is capable of producing an

immune response in a subject; and (b) a promoter operably linked to the polynucleotide.

[00217] In one embodiment, the present invention provides compositions and methods
wherein the vaccine comprises one nucleic acid construct comprising a nucleic acid sequence
encoding a tumor vasculature marker (VM) or immunogenic fragment thereof. In another
embodiment, the vaccine comprises one polypeptide comprising an amino acid sequence
corresponding to the amino acid sequence for a TVM. In another embodiment, the present
invention provides compositions and methods wherein the vaccine comprises more than one
nucleic acid construct comprising a nucleic acid sequence encoding a TVM or polypeptide
comprising an amino acid sequence corresponding to the amino acid sequence for a TVM. In
one embodiment, more than one refers to two, three, four, five, seven, ten, fifteen, or twenty. In
other embodiments, the the present invention provides compositions and methods wherein the
vaccine comprises any number of TVMs. In another embodiment, each nucleic acid construct

may comprise a nucleic acid sequence encoding one or more TVMs. In another embodiment,
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each polypeptide may comprise an amino acid sequence corresponding to the amino acid

sequence of one or more TVMs.

[00218] In one embodiment, the invention provides an immortalized endothelial cell line
expressing a human tumor vasculature marker (TVM). In one embodiment, the TVM is TEM-1.
In one embodiment, the endothelial cells further comprise a marker, which in one embodiment
is firefly luciferase (flLuc). In one embodiment, the immortalized endothelial cells are MS1

cells, while in another embodiment, the immortalized endothelial cells are H5V cells.

[00219] In one embodiment, the invention provides a mouse comprising the endothelial cell
line described hereinabove. In one embodiment, the immortalized endothelial cells are present

in a tumor, which in one embodiment, is an angioma or angiosarcoma.

[00220] In one embodiment, the present invention provides a method of immunizing a
subject against a tumor, comprising administering to said subject a vaccine comprising a
polypeptide comprising a tumor vasculature marker (VM) or immunogenic fragment thereof,
wherein said vaccine elicits an immune response to said TVM, thereby abrogating the growth

of a tumor whose vasculature expresses said TVM.

[00221] In one embodiment, the present invention provides a method of immunizing a
subject against a tumor, comprising administering to said subject a vaccine comprising a
nucleic acid construct comprising a nucleic acid sequence encoding a tumor vasculature marker
(TVM) or immunogenic fragment thereof, wherein said vaccine elicits an immune response to

said TVM, thereby abrogating the growth of a tumor whose vasculature expresses said TVM.

[00222] In one embodiment, the present invention provides compositions and methods for
immunizing a subject against a tumor. In one embodiment, immunizing a subject refers to
preventing or inhibiting the growth of a tumor by inducing an immune response to a TVM that
is typically expressed in the vasculature supporting the tumor type that is being inhibited. In
another embodiment, immunizing a subject refers to inhibiting the recurrence of a tumor by
inducing an immune response to a TVM that was expressed in the vasculature supporting said
tumor. In one embodiment, a method of immunizing requires a booster in which said subject is
again exposed to said TVM on a separate occasion in order to enhance the immune response to

said TVM.

[00223] In another embodiment, the present invention provides a method of inhibiting the

growth of a tumor in a subject, comprising administering to said subject a vaccine comprising a
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polypeptide comprising a tumor vasculature marker (VM) or immunogenic fragment thereof,
wherein said vaccine elicits an immune response to said TVM, thereby inhibiting the growth

of a tumor whose vasculature expresses said TVM.

[00224] In one embodiment, the present invention provides a method of inhibiting the growth
of a tumor in a subject, comprising administering to said subject a vaccine comprising a nucleic
acid construct comprising a nucleic acid sequence encoding a tumor vasculature marker (TVM)
or immunogenic fragment thereof, wherein said vaccine elicits an immune response to said

TVM, thereby inhibiting the growth of a tumor whose vasculature expresses said TVM.

[00225] In another embodiment, the present invention provides a method of inhibiting tumor
recurrence in a subject, comprising administering to said subject a vaccine comprising a
polypeptide comprising a tumor vasculature marker (VM) or immunogenic fragment thereof,
wherein said vaccine elicits an immune response to said TVM, thereby inhibiting the

recurrence of a tumor whose vasculature expresses said TVM.

[00226] In one embodiment, the present invention provides a method of inhibiting tumor
recurrence in a subject, comprising administering to said subject a vaccine comprising a nucleic
acid construct comprising a nucleic acid sequence encoding a tumor vasculature marker (TVM)
or immunogenic fragment thereof, wherein said vaccine elicits an immune response to said

TVM, thereby inhibiting the recurrence of a tumor whose vasculature expresses said TVM.

[00227] In another embodiment, the present invention provides a method of treating a tumor
in a subject, comprising administering to said subject a vaccine comprising a polypeptide
comprising a tumor vasculature marker (TVM) or immunogenic fragment thereof, wherein said
vaccine elicits an immune response to said TVM, thereby treating a tumor whose vasculature

expresses said TVM.

[00228] In one embodiment, the present invention provides a method of treating a tumor in a
subject, comprising administering to said subject a vaccine comprising a nucleic acid construct
comprising a nucleic acid sequence encoding a tumor vasculature marker (TVM) or
immunogenic fragment thereof, wherein said vaccine elicits an immune response to said TVM,

thereby treating a tumor whose vasculature expresses said TVM.

[00229] In another embodiment, the present invention provides a method of suppressing the
growth of a tumor in a subject, comprising administering to said subject a vaccine comprising a

polypeptide comprising a tumor vasculature marker (VM) or immunogenic fragment thereof,
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wherein said vaccine elicits an immune response to said TVM, thereby suppressing the growth

of a tumor whose vasculature expresses said TVM.

[00230] In another embodiment, the present invention provides a method of suppressing the
growth of a tumor in a subject, comprising administering to said subject a vaccine comprising a
nucleic acid construct comprising a nucleic acid sequence encoding a tumor vasculature marker
(TVM) or immunogenic fragment thereof, wherein said vaccine elicits an immune response to

said TVM, thereby suppressing the growth of a tumor whose vasculature expresses said TVM.

[00231] In another embodiment, the present invention provides a method of decreasing the
incidence of a tumor in a subject, comprising administering to said subject a vaccine comprising
a polypeptide comprising a tumor vasculature marker (I'VM) or immunogenic fragment
thereof, wherein said vaccine elicits an immune response to said TVM, thereby decreasing the

incidence of a tumor whose vasculature expresses said TVM.

[00232] In another embodiment, the present invention provides a method of decreasing the
incidence of a tumor in a subject, comprising administering to said subject a vaccine comprising
a nucleic acid construct comprising a nucleic acid sequence encoding a tumor vasculature
marker (TVM) or immunogenic fragment thereof, wherein said vaccine elicits an immune
response to said TVM, thereby decreasing the incidence of a tumor whose vasculature

expresses said TVM.

[00233] In another embodiment, the present invention provides a method of overcoming an
immune tolerance to a tumor vasculature marker (VM) in a subject, comprising administering
to said subject a vaccine comprising a polypeptide comprising a tumor vasculature marker
(TVM) or immunogenic fragment thereof, wherein said vaccine elicits an immune response to

said TVM, thereby overcoming tolerance to said TVM.

[00234] In one embodiment, the present invention provides a method of overcoming an
immune tolerance to a tumor vasculature marker (VM) in a subject, comprising administering
to said subject a vaccine comprising a nucleic acid construct comprising a nucleic acid sequence
encoding a tumor vasculature marker (VM) or immunogenic fragment thereof, wherein said
vaccine elicits an immune response to said TVM, thereby overcoming an immune tolerance to

said TVM.

[00235] In one embodiment, the present invention provides compositions and methods for

overcoming immune tolerance. In one embodiment, immune tolerance is a state in which a
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host’s immune system (in one embodiment, the T cells of the immune system) are unresponsive
or less responsive to a particular antigen. In one embodiment, the present invention provides
compositions and methods for overcoming immune tolerance to a self-antigen. “Self antigen”
refers, in one embodiment, to an antigen expressed by a host’s own cells and cell products. In
another embodiment, the term refers to an antigen to which the host has developed a peripheral
tolerance. In another embodiment, the term refers to an antigen that has been expressed in the
host at a low level, thus resulting in tolerance. In another embodiment, the term refers to an
antigen that has been expressed in the host at a low level for an extended period of time, thus
resulting in tolerance. Fach possibility represents a separate embodiment of the present

invention.

[00236] In one embodiment, the method further comprises the step of boosting said subject
with a second vaccine comprising said polypeptide. In some embodiments of this invention, the
vaccines and methods disclosed herein are used in various prime/boost combinations in order to
induce an enhanced immune response. In one embodiment, two vectors are administered in a
“prime and boost” regimen. For example, the first type of vector is administered one or more
times, then after a predetermined amount of time, for example, 2 weeks, 1 month, 2 months, six
months, or other appropriate interval, a second type of vector is administered one or more times.
In one embodiment, the vectors carry expression cassettes encoding the same polynucleotide or
combination of polynucleotides. In the embodiment where a plasmid DNA is also used, it is
preferred that the vector contain one or more promoters recognized by mammalian or insect
cells. In a preferred embodiment, the plasmid would contain a strong promoter such as, but not
limited to, the CMV promoter. The synthetic TVM fusion gene or other gene to be expressed
would be linked to such a promoter. An example of such a plasmid would be the mammalian
expression plasmid VlIns as described (J. Shiver et. al. in DNA Vaccines, M. Liu et al. eds.,

N.Y. Acad. Sci., N.Y., 772:198-208 (1996), which is herein incorporated by reference).

[00237] In one embodiment, the nucleic acid construct comprises a nucleic acid sequence as
set forth in SEQ ID NO: 1-37, or a combination thereof. In one embodiment, the tumor is an
ovarian tumor. In one embodiment, the nucleic acid construct comprises a nucleic acid
sequence as set forth in SEQ ID NO: 1-35, or a combination thereof. In one embodiment, the
tumor is a renal tumor. In one embodiment, the nucleic acid construct comprises a nucleic acid
sequence as set forth in SEQ ID NO: 36. In one embodiment, the tumor is a breast tumor. In one

embodiment, the nucleic acid construct comprises a nucleic acid sequence as set forth in SEQ
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ID NO: 37. In one embodiment, the vaccine is a DNA vaccine. In one embodiment, the vaccine
is a recombinant viral vaccine. In one embodiment, the recombinant viral vaccine is a
recombinant adenoviral vaccine. In one embodiment, the nucleic acid sequence is under the
control of one or more regulatory sequences which directs the expression of said nucleic acid
sequence in said subject. In one embodiment, the nucleic acid construct further comprises a
nucleic acid sequence encoding an adjuvant. In one embodiment, the adjuvant is DOM, FclgG,
CT, LTA, or LTB or an immunogenic fragment thereof. In one embodiment, the adjuvant is the
N-terminal domain of fragment C of tetanus toxoid (DOM). In one embodiment, the adjuvant is
fused to said nucleic acid sequence. In one embodiment, the nucleic acid construct comprises a
nucleic acid sequence encoding a tumor endothelial marker (TEM)-1 protein or variant thereof
fused in frame to a nucleic acid sequence encoding the N-terminal domain of fragment C of
tetanus toxoid (DOM). In one embodiment, the vaccine additionally comprises one or more
tumor associated antigens. In one embodiment, the tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A), Carcinoma-
associated mucin (MUC-1), Renal tumor antigen 1 (RAGE), Breakpoint cluster region protein
(BCR), kidney-associated antigen 1; or Carbonate dehydratase IX (CAIX). In one embodiment,
the method further comprises the step of boosting said subject with a second vaccine

comprising said nucleic acid construct.

[00238] In one embodiment, the present invention provides a method of inhibiting the growth
of a tumor in a subject, wherein the vasculature supplying said tumor comprises a tumor
vasculature marker (TVM), comprising the steps of: (a) identifying expression of said TVM by
said tumor by contacting said subject with a labeled compound that binds said TVM or a
nucleic acid molecule encoding said TVM; (b) detecting said label; (c) contacting said subject
with an antibody to said TVM, wherein said antibody is labeled with a radionuclide to deliver
cytotoxic radiation to tumor vasculature expressing said TVM; and (d) contacting said subject
with said TVM or with a nucleic acid construct encoding said TVM to induce an immune

response against said TVM.

[00239] In one embodiment, the present invention provides a method of inhibiting tumor
recurrence in a subject, wherein the vasculature supplying said tumor comprises a tumor
vasculature marker (TVM), comprising the steps of: (a) identifying expression of said TVM by

said tumor by contacting said subject with a labeled compound that binds said TVM or a
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nucleic acid molecule encoding said TVM; (b) detecting said label; (c) contacting said subject
with an antibody to said TVM, wherein said antibody is labeled with a radionuclide to deliver
cytotoxic radiation to tumor vasculature expressing said TVM; and (d) contacting said subject
with said TVM or with a nucleic acid construct encoding said TVM to induce an immune

response against said TVM.

[00240] In one embodiment, the present invention provides a method of treating a tumor in a
subject, wherein the vasculature supplying said tumor comprises a tumor vasculature marker
(TVM), comprising the steps of: (a) identifying expression of said TVM by said tumor by
contacting said subject with a labeled compound that binds said TVM or a nucleic acid
molecule encoding said TVM; (b) detecting said label; (¢) contacting said subject with an
antibody to said TVM, wherein said antibody is labeled with a radionuclide to deliver cytotoxic
radiation to tumor vasculature expressing said TVM; and (d) contacting said subject with said
TVM or with a nucleic acid construct encoding said TVM to induce an immune response

against said TVM.

[00241] In one embodiment, the present invention provides a method of inhibiting the growth
of a tumor in a subject, wherein the vasculature supplying said tumor comprises a tumor
vasculature marker (TVM), comprising the steps of: (a) identifying expression of said TVM by
said tumor by contacting said subject with a labeled compound that binds said TVM or a
nucleic acid molecule encoding said TVM; (b) detecting said label; (c) contacting said subject
with an antibody to said TVM, wherein said antibody is labeled with a radionuclide to deliver
cytotoxic radiation to tumor vasculature expressing said TVM; and (d) contacting said subject
with said TVM or with a nucleic acid construct encoding said TVM to induce an immune

response against said TVM.

[00242] In one embodiment, the present invention provides a method of suppressing the
growth of a tumor in a subject, wherein the vasculature supplying said tumor comprises a tumor
vasculature marker (TVM), comprising the steps of: (a) identifying expression of said TVM by
said tumor by contacting said subject with a labeled compound that binds said TVM or a
nucleic acid molecule encoding said TVM; (b) detecting said label; (c) contacting said subject
with an antibody to said TVM, wherein said antibody is labeled with a radionuclide to deliver

cytotoxic radiation to tumor vasculature expressing said TVM; and (d) contacting said subject
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with said TVM or with a nucleic acid construct encoding said TVM to induce an immune

response against said TVM.

[00243] In one embodiment, the present invention provides a method of decreasing the
incidence of a tumor in a subject, wherein the vasculature supplying said tumor comprises a
tumor vasculature marker (TVM), comprising the steps of: (a) identifying expression of said
TVM by said tumor by contacting said subject with a labeled compound that binds said TVM or
a nucleic acid molecule encoding said TVM; (b) detecting said label; (c) contacting said subject
with an antibody to said TVM, wherein said antibody is labeled with a radionuclide to deliver
cytotoxic radiation to tumor vasculature expressing said TVM; and (d) contacting said subject
with said TVM or with a nucleic acid construct encoding said TVM to induce an immune

response against said TVM.

[00244] In one embodiment, the nucleic acid sequence encoding said TVM is the sequences
set forth in SEQ ID NO: 1-37. In one embodiment, the TVM is TEM-1. In one embodiment, the
TVM is TEM-5, TEM-7, or TEM-8. In one embodiment, the detecting step is performed using
positron emission tomography (PET) scanning. In one embodiment, the detecting step also
utilizes computed tomography (CT) or magnetic resonance imaging (MRI) scanning. In one

embodiment, the labeled compound is a labeled antibody.

[00245] In one embodiment, the present invention provides a method of targeting a tumor
vasculature in a subject having a tumor, the method comprising the step of contacting said
subject with a labeled compound that binds a) a tumor vasculature marker (TVM) or b) a

nucleic acid molecule encoding said TVM.

[00246] In one embodiment, the present invention provides a method of inhibiting the growth
of a tumor in a subject, the method comprising the step of contacting said subject with a labeled
compound that binds a) a tumor vasculature marker (VM) or b) a nucleic acid molecule

encoding said TVM.

[00247] In one embodiment, the present invention provides a method of inhibiting tumor
recurrence in a subject, the method comprising the step of contacting said subject with a labeled
compound that binds a) a tumor vasculature marker (VM) or b) a nucleic acid molecule

encoding said TVM.

133



10

15

20

25

30

WO 2010/037124 PCT/US2009/058852

[00248] In one embodiment, the present invention provides a method of treating a tumor in a
subject, the method comprising the step of contacting said subject with a labeled compound that

binds a) a tumor vasculature marker (VM) or b) a nucleic acid molecule encoding said TVM.

[00249] In one embodiment, the present invention provides a method of inhibiting the growth
of a tumor in a subject, the method comprising the step of contacting said subject with a labeled
compound that binds a) a tumor vasculature marker (VM) or b) a nucleic acid molecule

encoding said TVM.

[00250] In one embodiment, the present invention provides a method of suppressing the
growth of a tumor in a subject, the method comprising the step of contacting said subject with a
labeled compound that binds a) a tumor vasculature marker (TVM) or b) a nucleic acid

molecule encoding said TVM.

[00251] In one embodiment, the present invention provides a method of decreasing the
incidence of a tumor in a subject, the method comprising the step of contacting said subject
with a labeled compound that binds a) a tumor vasculature marker (VM) or b) a nucleic acid

molecule encoding said TVM.

[00252] In one embodiment, the method further comprises the step of detecting said labeled
compound, in one embodiment, in order to localize said tumor. In one embodiment, the labeled
compound is an antibody. In one embodiment, the labeled compound is a ligand. In one
embodiment, the labeled compound is labeled with a radionuclide, thereby delivering cytotoxic
radiation to tumor vasculature expressing said TVM. In one embodiment, the radionuclide is
Iodine-124. In one embodiment, the radionuclide is Astatine-211. In one embodiment, the
labeled compound is labeled with a photoactivatable cytotoxic drug or pharmaceutical
composition. In one embodiment, the method further comprises the step of contacting said
tumor vasculature with a concentrated light source, thereby delivering said cytotoxic drug to
said tumor vasculature expressing said TVM. In one embodiment, the method further comprises
the step of contacting said subject with said TVM or with a nucleic acid construct encoding said

TVM to induce an immune response against said TVM.

[00253] In one embodiment, the TVM is encoded by a nucleic acid sequence as set forth in
SEQ ID NO: 1-37. In one embodiment, the tumor is an ovarian tumor. In one embodiment, the
TVM is encoded by a nucleic acid sequence as set forth in SEQ ID NO: 1-35. In one
embodiment, the tumor is a renal tumor. In one embodiment, the TVM is encoded by a nucleic
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acid sequence as set forth in SEQ ID NO: 36. In one embodiment, the tumor is a breast tumor.
In one embodiment, the TVM is encoded by a nucleic acid sequence as set forth in SEQ ID NO:
37.

[00254] In one embodiment, patients are screened by PET for expression of a TVM, and
those positive are treated with radio-immunotherapy, which is expected to result in
extensive vascular damage and significant tumor destruction. Vaccine therapy targeting the

TVM would then be administered to prevent tumor recurrence.

[00255] In one embodiment, the present invention provides a method of inducing an immune
response against a tumor vasculature marker (T'VM) in a subject, comprising administering to
said subject a composition comprising a polypeptide comprising an amino acid sequence

corresponding to the amino acid sequence for said TVM.

[00256] In another embodiment, the present invention provides a method of enhancing an
immune response against a tumor vasculature marker (VM) in a subject, comprising
administering to said subject a composition comprising a polypeptide comprising an amino acid

sequence corresponding to the amino acid sequence for said TVM.

[00257] In another embodiment, the present invention provides a method of inducing an
immune response against a tumor vasculature marker (VM) in a subject, comprising
administering to said subject a composition comprising a nucleic acid construct comprising a

nucleic acid sequence encoding said TVM.

[00258] In another embodiment, the present invention provides a method of enhancing an
immune response against a tumor vasculature marker (VM) in a subject, comprising
administering to said subject a composition comprising a nucleic acid construct comprising a

nucleic acid sequence encoding said TVM.

[00259] In another embodiment, the present invention provides a method of inhibiting the
vascularization of a tumor in a subject comprising administering to said subject a composition
comprising a polypeptide comprising an amino acid sequence corresponding to the amino acid

sequence of a tumor vasculature marker (T'VM) of the present invention.

[00260] In another embodiment, the present invention provides a method of inhibiting the

vascularization of a tumor in a subject comprising administering to said subject a composition
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comprising a nucleic acid construct comprising a nucleic acid sequence encoding a tumor

vasculature marker (TVM) of the present invention.

[00261] In another embodiment, the present invention provides a method of suppressing the
vascularization of a tumor in a subject comprising administering to said subject a composition
comprising a polypeptide comprising an amino acid sequence corresponding to the amino acid

sequence of a tumor vasculature marker (T'VM) of the present invention.

[00262] In another embodiment, the present invention provides a method of suppressing the
vascularization of a tumor in a subject comprising administering to said subject a composition
comprising a nucleic acid construct comprising a nucleic acid sequence encoding a tumor

vasculature marker (TVM) of the present invention.

[00263] In one embodiment, the present invention provides a method of cross-priming
against E7 HPV, the method comprising immunizing with a nucleic acid encoding TEM1-
pDOM, whereby said cross-priming results in the stimulation of naive cytotoxic CD8" T cells
against E7 HPV. In one embodiment, the present invention provides a method of cross-priming
against E7 HPV, the method comprising immunizing with a nucleic acid encoding TEM1-
pDOM, whereby said cross-priming results in the stimulation of splenocytes against E7 HPV.
In another embodiment, the present invention provides a method of cross priming against E7
HPV, the method comprising immunizing with a nucleic acid encoding TEM1-pDOM,
whereby said cross-priming results in the stimulation of naive cytotoxic CD4" T cells against

E7 HPV.

[00264] In one embodiment, “treating” refers to either therapeutic treatment or prophylactic
or preventative measures, wherein the object is to prevent or lessen the targeted pathologic
condition or disorder as described hereinabove. Thus, in one embodiment, treating may include
directly affecting or curing, suppressing, inhibiting, preventing, reducing the severity of,
delaying the onset of, reducing symptoms associated with the disease, disorder or condition, or
a combination thereof. Thus, in one embodiment, “treating” refers inter alia to delaying
progression, expediting remission, inducing remission, augmenting remission, speeding
recovery, increasing efficacy of or decreasing resistance to alternative therapeutics, or a
combination thereof. In one embodiment, “suppressing” or “inhibiting” refers, inter alia, to
delaying the onset of symptoms, preventing relapse to a disease, decreasing the number or

frequency of relapse episodes, increasing latency between symptomatic episodes, or a
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combination thereof. In another embodiment, “suppressing” or “inhibiting”, refers inter alia to
reducing the severity of symptoms, reducing the severity of an acute episode, reducing the
number of symptoms, reducing the incidence of disease-related symptoms, reducing the latency
of symptoms, ameliorating symptoms, reducing secondary symptoms, reducing secondary

infections, prolonging patient survival, or a combination thereof.

[00265] In one embodiment, symptoms are primary, while in another embodiment, symptoms
are secondary. In one embodiment, “primary” refers to a symptom that is a direct result of the
tumor or cancer, while in one embodiment, “secondary” refers to a symptom that is derived
from or consequent to a primary cause. In one embodiment, the compositions and methods of
the present invention treat primary or secondary symptoms or secondary complications related

to cancer or tumors.

[00266] In another embodiment, “symptoms” may be any manifestation of cancer, comprising
persistent fatigue, weight loss, changes to the skin, pain, headache, nausea, stomachache, fever,

or a combination thereof.

[00267] In one embodiment, a "disorder" is any condition that would benefit from treatment
with the molecules of the present invention, including the nucleic acid molecules described
herein. In one embodiment, encompassed by the term "disorder" are chronic and acute disorders
or diseases including those pathological conditions which predispose the mammal to the
disorder in question. In one embodiment, the molecules of the present invention are intended
for use as treatments for disorders or conditions characterized by aberrant cell proliferation,

including, but not limited to, ovarian cancer breast cancer, and renal or kidney cancer.

[00268] “Ligand” refers, in another embodiment, to any molecule or structure capable of
binding the target molecule. In another embodiment, “ligand” includes antibodies. In another
embodiment, the term includes nucleotide molecules that hybridize to a target of interest. In
another embodiment, the term includes small molecules with an affinity for the target. Each

possibility represents a separate embodiment of the present invention.

[00269] In one embodiment, the methods and compositions of the present invention are used
for imaging. “Imaging” refers, in another embodiment, to localizing a ligand of interest using an
imaging or scanning technology. In another embodiment, the ligand is a fluorescent ligand. In
another embodiment, the ligand is radioactive. In another embodiment, the ligand is bound by a
molecule (e.g. an antibody) that is detectable by the imaging or scanning technology. In another
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embodiment, any suitable imaging or scanning technology known in the art may be utilized.

Each possibility represents a separate embodiment of the present invention.

[00270] In one embodiment, a rapid protocol was developed and optimized for immuno-
LCM of TVC, followed by extraction and amplification of RNA for array analysis of tumor
vascular cells, enabling identification of the novel tumor vasculature markers (TVM). The
identified transcripts and proteins encoded thereby may be validated as TVM by a number of
independent lines of evidence, including enrichment in independent tumor samples, relative to
normal vascular samples; enrichment in tumor tissue relative to a variety of tissue samples; and
comparison of expression levels between tumor tissue and tissues with physiologic

angiogenesis.

[00271] In one embodiment, certain TVM transcripts of the present invention and the proteins

encoded thereby are efficacious in localizing solid tumors and vasculature thereof.

[00272] As provided in the Examples herein, certain TVM of the present invention are
expressed at detectable levels only by TVC. In another embodiment, the TVM are expressed at
higher levels by TVC than by healthy tissue. Thus, TVM provide a means of specifically

targeting therapeutic modalities to solid tumors and their vasculature.

[00273] In another embodiment, the present invention provides a method of suppressing
angiogenesis of a tumor in a subject comprising administering to said subject a composition
comprising a polypeptide comprising an amino acid sequence corresponding to the amino acid

sequence of a tumor vasculature marker (T'VM) of the present invention.

[00274] In another embodiment, the present invention provides a method of suppressing
angiogenesis of a tumor in a subject comprising administering to said subject a composition
comprising a nucleic acid construct comprising a nucleic acid sequence encoding a tumor

vasculature marker (TVM) of the present invention.

[00275] In one embodiment, certain TVM of the present invention are up-regulated upon
differentiation of precursor cells into TVC. Thus, these TVM (both the nucleic acid molecules
and the proteins encoded thereby) play important roles in the function of TVC in angiogenesis,
and thus in the pathogenesis of solid tumors. Accordingly, vaccines and related methods

targeting the TVMs represent an efficacious means of impeding vascularization of solid tumors.
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[00276] In one embodiment, TVM are upregulated upon differentiation to TVC, both in vitro
and in vivo, showing that expression levels of these proteins, and nucleotides encoding same,

can be used to determine the state of a solid tumor.

[00277] In another embodiment, the present invention provides a method of treating,
suppressing, or inhibiting the growth of a solid tumor in a stage-specific manner. In one
embodiment, a TVM of the present invention is upregulated specifically in stage I of ovarian
cancer. In another embodiment, a TVM of the present invention is upregulated specifically in
stage I of ovarian cancer. In another embodiment, a TVM of the present invention is
upregulated specifically in stage III of ovarian cancer. In another embodiment, a TVM of the

present invention is upregulated specifically in stage [V of ovarian cancer.

[00278] In one embodiment, Adlican is detected in serum and ascites of patients with stage III
ovarian cancer, but not control subjects. Thus, TVM of the present invention are efficacious for
detection of tumors, by detecting their presence in bodily fluids of a subject. In one
embodiment, a secreted TVM of the present invention is used in the methods of the present
invention. In another embodiment, a TVM of the present invention localized to the ECM is
used in the methods of the present invention. Each possibility represents a separate embodiment

of the present invention.

[00279] In one embodiment, the TVMs are present in a body fluid of a subject. In another
embodiment, the presence of one or more TVMs in a body fluid is detected by ligands or
antibodies that bind to said TVM or TVMs. “Presence in a body fluid” refers, in another
embodiment, to a detectable presence. In another embodiment, the term refers to an amount that
can be detected by a method used to for detection of proteins or antigens in body fluids. In
another embodiment, the term refers to an amount that generates a signal over the background
in a method used to for detection of proteins or antigens in body fluids. In another embodiment,
the method is ELISA. In another embodiment, the method is Western blot. In another
embodiment, the method is any other method known in the art. Fach possibility represents a

separate embodiment of the present invention.

[00280] Methods for isolation of vascular leukocytes (VLCs) are well known in the art, and
are described, for example, in Conejo-Garcia, J. R., Buckanovich, R. J., Benencia, F.,

Courreges, M. C., Rubin, S. C., Carroll, R. G. & Coukos, G. (2005) Blood 105: 679-81. In
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another embodiment, “VLC” refers to VE-cadherin+ CDI146+ CD45+ cells. In another

embodiment, the term refers to human myeloid vascular cells with endothelial-like behavior.

[00281] In another embodiment, a VLC of the present invention is a precursor of a tumor
endothelial cell (TEC) of the present invention. In another embodiment, a VLLC of the present
invention is a separate lineage from of a TEC of the present invention. In another embodiment,
VLC of the present invention cooperate with TEC of the present invention in neo-vessel

formation. Each possibility represents a separate embodiment of the present invention.

[00282] In another embodiment, a TVM of the present invention is expressed by pericytes, in
addition to TVC. In another embodiment, the TVM is expressed by a subset of pericytes. In

another embodiment, the TVM is not expressed on pericytes.

[00283] A TVC of the present invention is, in another embodiment, an endothelial cell. In
another embodiment, the TVC is a perivascular cell. In another embodiment, the TVC derives
from a myeloid DC. In another embodiment, the TVC derives from a myeloid monocytic

precursor. Each possibility represents a separate embodiment of the present invention.

[00284] In one embodiment, methods of the present invention inhibit, treat, or suppress the
growth of a tumor by targeting the vasculature supplying nutrients to the tumor, wherein the

tumor vasculature particularly expresses the TVM used in the vaccine.

[00285] In one embodiment, the term "promoter"” refers to a recognition site on a DNA strand
to which the RNA polymerase binds. The promoter forms an initiation complex with RNA
polymerase to initiate and drive transcriptional activity. The complex can be modified by

activating sequences termed "enhancers" or inhibiting sequences termed "silencers".

[00286] In one embodiment, the term "cassette” refers to a nucleotide or gene sequence that is
to be expressed from a vector. In general, a cassette comprises a gene sequence that can be
inserted into a vector, which in some embodiments, provides regulatory sequences for
expressing the nucleotide or gene sequence. In other embodiments, the nucleotide or gene
sequence provides the regulatory sequences for its expression. In further embodiments, the
vector provides some regulatory sequences and the nucleotide or gene sequence provides other
regulatory sequences. For example, the vector can provide a promoter for transcribing the
nucleotide or gene sequence and the nucleotide or gene sequence provides a transcription
termination sequence. The regulatory sequences that can be provided by the vector include, but

are not limited to, enhancers, transcription termination sequences, splice acceptor and donor
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sequences, introns, ribosome binding sequences, and poly(A) addition sequences. In one
embodiment, the term "vector" refers to some means by which DNA fragments can be
introduced into a host organism or host tissue. There are various types of vectors including

plasmid, virus S (including adenovirus), bacteriophages and cosmids.

[00287] In one embodiment, a "fusion protein" refers to a protein having at least two
polypeptides covalently linked in which one polypeptide comes from one protein sequence or

domain and the other polypeptide comes from a second protein sequence or domain.

[00288] In one embodiment, the term "effective amount" means sufficient vaccine
composition is introduced to produce the adequate levels of the polypeptide, so that an immune

response results. One skilled in the art recognizes that this level may vary.

[00289] In one embodiment, the term "first generation," as used in reference to adenoviral
vectors, describes adenoviral vectors that are replication-defective. First generation adenovirus
vectors typically have a deleted or inactivated E1 gene region, and preferably have a deleted or

inactivated E3 gene region.

[00290] In one embodiment, the present invention provides a process for expressing a TEM-1
fusion protein in a recombinant host cell, comprising: (a) introducing a vector comprising a
polynucleotide comprising a nucleic acid sequence encoding a tumor endothelial marker
(TEM)-1 fusion protein, wherein said TEM-1 fusion protein comprises a TEM-1 protein or
variant thereof, fused to a substantial portion of an immuno-enhancing element selected from
the group consisting of: DOM, FclgG, CT, LTA, and L'TB, into a suitable host cell; and (b)
culturing the host cell under conditions which allow expression of said human TEM-1 fusion

protein.

[00291] In one embodiment, the present invention provides a method of treating, inhibiting,
reducing the incidence of, and/or suppressing cancer comprising administering to a subject a
vaccine vector comprising a nucleic acid sequence encoding a tumor endothelial marker
(TEM)-1 fusion protein, wherein said TEM-1 fusion protein comprises a TEM-1 protein or
variant thereof, fused to a substantial portion of an immuno-enhancing element selected from
the group consisting of: DOM, FclgG, CT, LTA, and L'TB. In one embodiment, the subject is
human. In one embodiment, the vector is an adenovirus vector or a plasmid vector. In one
embodiment, the vector is an adenoviral vector comprising a substitution of the adenovirus F1
region with an expression cassette comprising: (a) a polynucleotide comprising sequence of
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nucleotides that encodes a TEM-1 fusion protein, wherein the TEM-1 fusion protein comprises
a TEM-1 protein or variant thereof, fused to a substantial portion of an immuno-enhancing
element selected from the group consisting of: DOM, FclgG, CT, LTA, and L'TB; and wherein
the fusion protein is capable of producing an immune response in a subject; and (b) a promoter

operably linked to the polynucleotide.

[00292] In another embodiment, the vector is a plasmid vaccine vector, which comprises a
plasmid portion and an expressible cassette comprising (a) a polynucleotide comprising a
sequence of nucleotides that encodes a TEM-1 fusion protein, wherein the TEM-1 fusion
protein comprises a TEM-1 protein or variant thereof, fused to a substantial portion of an
immuno-enhancing element selected from the group consisting of: DOM, FclgG, CT, LTA, and
LTB; and wherein the fusion protein is capable of producing an immune response in a subject;

and (b) a promoter operably linked to the polynucleotide.

[00293] In one embodiment, the present invention provides a method of treating, inhibiting,
reducing the incidence of, and/or suppressing cancer in a subject suffering from or predisposed
to a TEM-1-associated cancer comprising administering to a subject a vaccine vector
comprising the polynucleotidethat encodes a TEM-1 fusion protein, wherein the TEM-1 fusion
protein comprises a TEM-1 protein or variant thereof, fused to a substantial portion of an
immunoenhancing element selected from the group consisting of: DOM, FclgG, CT, LTA, and
LTB.

[00294] In one embodiment, the TVM of the present invention exhibit the advantage over
tumor cell markers that TVC are genetically stable, relative to tumor cells; thus, TVC are much
less likely to switch their expression of the TVM, thus evading localization, detection and
therapeutic methods of the present invention. In another embodiment, the TVM of the present
invention exhibit the advantage that tumor vasculature is significantly different than physiologic
vasculature. In another embodiment, the TVM of the present invention exhibit the advantage
over tumor cell markers that TVC are more accessible via the bloodstream, relative to tumor
cells; thus, TVC are more accessible for localization, detection and anti-tumor therapy by
methods of the present invention. In another embodiment, a ligand that binds a TVM of the
present invention is administered to a subject via the bloodstream. In another embodiment, the

TVM of the present invention exhibit the advantage over tumor cell markers that the TVM are
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expressed on early as well as late stage tumors. Fach possibility represents a separate

embodiment of the present invention.

[00295] In another embodiment, methods and compositions of the present invention utilize a
chimeric molecule, comprising a fusion of a TVM protein with a tag polypeptide that provides
an epitope to which an anti-tag antibody can selectively bind. The epitope tag is placed, in other
embodiments, at the amino- or carboxyl-terminus of the protein or in an internal location
therein. The presence of such epitope-tagged forms of the TVM protein is detected, in another
embodiment, using an antibody against the tag polypeptide. In another embodiment, inclusion
of the epitope tag enables the recombinant TVM protein to be readily purified by affinity
purification using an anti-tag antibody or another type of affinity matrix that binds to the epitope
tag. Various tag polypeptides and their respective antibodies are known in the art. Examples
include poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag
polypeptide and its antibody 12CAS (Field ez al., Mol. Cell. Biol., 8: 2159-2165 (1988)); the c-
myc tag and the 8F9, 3C7, 6E10, G4, B7 and 9E10 antibodies thereto (Evan ef al., Molecular
and Cellular Biology, 5: 3610-3616 (1985)); and the Herpes Simplex virus glycoprotein D (gD)
tag and its antibody (Paborsky et al., Protein Engineering, 3(6): 547-553 (1990)). Other tag
polypeptides include the Flag-peptide (Hopp et al., BioTechnology, 6: 1204-1210 (1988)); the
KT3 epitope peptide (Martin ef al., Science, 255: 192-194 (1992)); a tubulin epitope peptide
(Skinner et al., J. Biol. Chem., 266:15163-15166 (1991)); and the T7 gene 10 protein peptide
tag (Lutz-Freyermuth et al., Proc. Natl. Acad. Sci. USA, 87: 6393-6397 (1990)). In another
embodiment, the chimeric molecule comprises a fusion of the TVM protein with an
immunoglobulin or a particular region of an immunoglobulin. Methods for constructing fusion
proteins are well known in the art, and are described, for example, in LaRochelle ef al., J. Cell
Biol., 139(2): 357-66 (1995); Heidaran et al., FASEB J., 9(1): 140-5 (1995); Ashkenazi et al.,
Int. Rev. Immunol., 10(2-3): 219-27 (1993) and Cheon et al, PNAS USA, 91(3): 989-93
(1994).

[00296] “Contacting,” in another embodiment, refers to directly contacting the target cell with
a composition of the present invention. In another embodiment, “contacting” refers to indirectly
contacting the target cell with a composition of the present invention. Each possibility
represents a separate embodiment of the present invention. In another embodiment, the
composition of the present invention is carried in the subjects’ bloodstream to the target cell. In

another embodiment, the composition is carried by diffusion to the target cell. In another
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embodiment, the composition is carried by active transport to the target cell. In another
embodiment, the composition is administered to the subject in such a way that it directly
contacts the target cell. Each possibility represents a separate embodiment of the present

invention.

[00297] In one embodiment, the term “administering” refers to bringing a subject in contact
with an activecompound of the present invention. In another embodiment, administration is
accomplished in vitro, i.e. in a test tube. In another embodiment, administration is accomplished
in vivo, i.e. in cells or tissues of a living organism. Each possibility represents a separate

embodiment of the present invention.

[00298] In one embodiment, the present invention provides a method for making a codon-
optimized tumor endothelial marker (TEM)-1 comprising transforming a host cell with the
vector comprising a polynucleotide encoding a codon-optimized tumor endothelial marker

(TEM)-1 and culturing said cell under conditions in which TEM-1 is expressed.

[00299] In one embodiment, the present invention provides a human single chain variable
fragment (scl'v) recognizing a TVM. In another embodiment, said scFV is biotinylated. In one

embodiment, the sclv is utilized in localizing TVM-expressing vasculature.

Pharmaceutical Compositions and Methods of Administration

[00300] Pharmaceutical compositions containing compositions of the present invention can
be, in another embodiment, administered to a subject by any method known to a person skilled
in the art, such as parenterally, paracancerally, transmucosally, transdermally, intramuscularly,
intravenously, intra-dermally, subcutaneously, intra-peritonealy, intra-ventricularly, intra-

cranially, intra-vaginally or intra-tumorally.

[00301] In another embodiment of methods and compositions of the present invention, the
pharmaceutical compositions are administered orally, and are thus formulated in a form suitable
for oral administration, i.e. as a solid or a liquid preparation. Suitable solid oral formulations
include tablets, capsules, pills, granules, pellets and the like. Suitable liquid oral formulations
include solutions, suspensions, dispersions, emulsions, oils and the like. In another embodiment
of the present invention, the active ingredient is formulated in a capsule. In accordance with this
embodiment, the compositions of the present invention comprise, in addition to the active

compound and the inert carrier or diluent, a hard gelating capsule.
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[00302] In another embodiment, the pharmaceutical compositions are administered by
intravenous, intra-arterial, or intra-muscular injection of a liquid preparation. Suitable liquid
formulations include solutions, suspensions, dispersions, emulsions, oils and the like. In another
embodiment, the pharmaceutical compositions are administered intravenously and are thus
formulated in a form suitable for intravenous administration. In another embodiment, the
pharmaceutical compositions are administered intra-arterially and are thus formulated in a form
suitable for intra-arterial administration. In another embodiment, the pharmaceutical
compositions are administered intra-muscularly and are thus formulated in a form suitable for

intra-muscular administration.

[00303] In another embodiment, the pharmaceutical compositions are administered topically
to body surfaces and are thus formulated in a form suitable for topical administration. Suitable
topical formulations include gels, ointments, creams, lotions, drops and the like. In another
embodiment, for topical administration, the compositions are prepared and applied as solutions,
suspensions, or emulsions in a physiologically acceptable diluent with or without a

pharmaceutical carrier.

[00304] In another embodiment, the active compound is delivered in a vesicle, e.g. a

liposome.

[00305] In other embodiments, carriers or diluents used in methods of the present invention
include, but are not limited to, a gum, a starch (e.g. corn starch, pregeletanized starch), a sugar
(e.g., lactose, mannitol, sucrose, dextrose), a cellulosic material (e.g. microcrystalline cellulose),
an acrylate (e.g. polymethylacrylate), calcium carbonate, magnesium oxide, talc, or mixtures

thereof.

[00306] In other embodiments, pharmaceutically acceptable carriers for liquid formulations
are aqueous or non-aqueous solutions, suspensions, emulsions or oils. Examples of non-
aqueous solvents are propylene glycol, polyethylene glycol, and injectable organic esters such as
ethyl oleate. Aqueous carriers include water, alcoholic/aqueous solutions, emulsions or
suspensions, including saline and buffered media. Examples of oils are those of animal,
vegetable, or synthetic origin, for example, peanut oil, soybean oil, olive oil, sunflower oil, fish-

liver oil, another marine oil, or a lipid from milk or eggs.

[00307] In another embodiment, parenteral vehicles (for subcutaneous, intravenous,
intraarterial, or intramuscular injection) include sodium chloride solution, Ringer's dextrose,
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dextrose and sodium chloride, lactated Ringer's and fixed oils. Intravenous vehicles include
fluid and nutrient replenishers, electrolyte replenishers such as those based on Ringer's dextrose,
and the like. Examples are sterile liquids such as water and oils, with or without the addition of
a surfactant and other pharmaceutically acceptable adjuvants. In general, water, saline, aqueous
dextrose and related sugar solutions, and glycols such as propylene glycols or polyethylene
glycol are preferred liquid carriers, particularly for injectable solutions. Examples of oils are
those of animal, vegetable, or synthetic origin, for example, peanut oil, soybean oil, olive oil,

sunflower oil, fish-liver oil, another marine oil, or a lipid from milk or eggs.

[00308] In other embodiments, the compositions further comprises binders (e.g. acacia,
cornstarch, gelatin, carbomer, ethyl cellulose, guar gum, hydroxypropyl cellulose,
hydroxypropyl methyl cellulose, povidone), disintegrating agents (e.g. cornstarch, potato starch,
alginic acid, silicon dioxide, croscarmelose sodium, crospovidone, guar gum, sodium starch
glycolate), buffers (e.g., Tris-HCL., acetate, phosphate) of various pH and ionic strength,
additives such as albumin or gelatin to prevent absorption to surfaces, detergents (e.g., Tween
20, Tween 80, Pluronic F68, bile acid salts), protease inhibitors, surfactants (e.g. sodium lauryl
sulfate), permeation enhancers, solubilizing agents (e.g., glycerol, polyethylene glycerol), anti-
oxidants (e.g., ascorbic acid, sodium metabisulfite, butylated hydroxyanisole), stabilizers (e.g.
hydroxypropyl cellulose, hyroxypropylmethyl cellulose), viscosity increasing agents(e.g.
carbomer, colloidal silicon dioxide, ethyl cellulose, guar gum), sweeteners (e.g. aspartame,
citric acid), preservatives (e.g., Thimerosal, benzyl alcohol, parabens), lubricants (e.g. stearic
acid, magnesium stearate, polyethylene glycol, sodium lauryl sulfate), flow-aids (e.g. colloidal
silicon dioxide), plasticizers (e.g. diethyl phthalate, triethyl citrate), emulsifiers (e.g. carbomer,
hydroxypropyl cellulose, sodium lauryl sulfate), polymer coatings (e.g., poloxamers or
poloxamines), coating and film forming agents (e.g. ethyl cellulose, acrylates,
polymethacrylates) and/or adjuvants. Each of the above excipients represents a separate

embodiment of the present invention.

[00309] The compositions also include, in another embodiment, incorporation of the active
material into or onto particulate preparations of polymeric compounds such as polylactic acid,
polglycolic acid, hydrogels, etc, or onto liposomes, microemulsions, micelles, unilamellar or
multilamellar vesicles, erythrocyte ghosts, or spheroplasts.) Such compositions influence, in
another embodiment, the physical state, solubility, stability, rate of in vivo release, and rate of in

vivo clearance.
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[00310] The preparation of pharmaceutical compositions that contain an active component,
for example by mixing, granulating, or tablet-forming processes, is well understood in the art.
The active therapeutic ingredient is often mixed with excipients that are pharmaceutically
acceptable and compatible with the active ingredient. For oral administration, the active agents
are mixed with additives customary for this purpose, such as vehicles, stabilizers, or inert
diluents, and converted by customary methods into suitable forms for administration, such as
tablets, coated tablets, hard or soft gelatin capsules, aqueous, alcoholic or oily solutions. For
parenteral administration, the active agents are converted into a solution, suspension, or
emulsion, if desired with the substances customary and suitable for this purpose, for example,

solubilizers or other substances.

[00311] Each of the above additives, excipients, formulations and methods of administration

represents a separate embodiment of the present invention.

[00312] In one embodiment, the compositions of the present invention are administered,
alone, while in another embodiment, they are administered in combination with other
treatments for tumors that are known in the art. In one embodiment, the compositions of the
present invention are administered one time, prior to the subject demonstrating a sign or
symptom of the tumor. In another embodiment, the compositions of the present invention are
administered one time, subsequent to the appearance of signs or symptoms of tumor or cancer
in the subject. In another embodiment, the compositions of the present invention are
administered to a subject at multiple times before, during, or after diagnosis of a subject with a

tumor, or a combination thereof, which in one embodiment is refered to as boosting.

[00313] “Boosting” refers, in another embodiment, to administration of an additional vaccine
dose to a subject. In another embodiment of methods of the present invention, 2 boosts (or a
total of 3 inoculations) are administered. In another embodiment, 3 boosts are administered. In
another embodiment, 4 boosts are administered. In another embodiment, 5 boosts are
administered. In another embodiment, 6 boosts are administered. In another embodiment, more
than 6 boosts are administered. Each possibility represents a separate embodiment of the present
invention. In one embodiment, the interval between administrations is one week, in another
embodiment, two weeks, in another embodiment, one month, in another embodiment, two
months, in another embodiment, six months, in another embodiment, one year, in another

embodiment two years, in another embodiment, five years, in another embodiment, ten years. In
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one embodiment, the interval is pre-determined, while in another embodiment, a boost is
administered after testing of a subject for serological evidence of lack of immunity, which in
one embodiment, is a seronegative test result, which in one embodiment, is a lack of antibodies
against a TVM to which said subject had prior exposure or with which said subject had been

vaccinated.

[00314] In one embodiment, the methods of the present invention comprise administering an
active composition or compound of the present invention as the sole active ingredient.
However, also encompassed within the scope of the present invention are methods for
chemotherapy that comprise administering the active composition or compound in combination

with one or more therapeutic agents (e.g. anti-tumor agents or cancer chemotherapy agents).

[00315] In one embodiment, the present invention envisions using DNA vaccination as a
means of generating immunity against infectious agents or tumors, or altering immune
responses to various immunological diseases. In one embodiment, DNA vaccination is used in
conjunction with in vivo electroporation of plasmid DNA (DNA-EP), which in one
embodiment, results in increased DNA uptake, in one embodiment, leading to enhanced protein
expression in the injected muscle, and, in one embodiment, a concomitant increase in immune
responses to the target antigen in a variety of species. In one embodiment, replication-defective
recombinant Adenovirus (Ad) is used in conjunction with the vaccines and methods of the
present invention. In one embodiment, adenovirus is safe and induces strong antibody and
cellular antigen-specific immune responses. In one embodiment, the present invention
combines heterologous immunization modalities, which in one embodiment elicits enhanced
immune responses to a target antigen by vaccinating with different vectors encoding the same
immunogen; in one embodiment, such a modality is vaccination regimens using DNA-EP and

Ad vector, which in one embodiment, elicit significant immune responses and antitumor effect.

[00316] The amount of expressible DNA or transcribed RNA to be introduced into a vaccine
recipient will depend partially on the strength of the promoters used and on the immunogenicity
of the expressed gene product. In one embodiment, an immunologically or prophylactically
effective dose of about 1 ng to 100 mg, and preferably about 10 mcg to 300 mcg of a plasmid
vaccine vector is administered directly into muscle tissue. In one embodiment, an effective dose
for recombinant adenovirus is approximately 10%-10" particles and preferably about 10"-10"

particles.
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[00317] The vaccine vectors of this invention may be naked, i.e., unassociated with any
proteins, or other agents which impact on the recipient's immune system. In this case, it is
desirable for the vaccine vectors to be in a physiologically acceptable solution, such as, but not
limited to, sterile saline or sterile buffered saline. Alternatively, it may be advantageous to
administer an agent which assists in the cellular uptake of DNA, such as, but not limited to
calcium ion. These agents are generally referred to as transfection facilitating reagents and
pharmaceutically acceptable carriers. Those of skill in the art will be able to detennine the
particular reagent or pharmaceutically acceptable carrier as well as the appropriate time and

mode of administration.

[00318] The following examples are presented in order to more fully illustrate the preferred
embodiments of the invention. They should in no way be construed, however, as limiting the

broad scope of the invention.

EXAMPLES

[00319] TVM of the present invention are enriched in the vasculature of a wide variety of
tumor cells. Immunohistochemistry-guided laser-capture microdissection was used to identify
genes that were differentially expressed between vascular cells from human epithelial ovarian
cancer and healthy ovaries. Tumor vascular markers (T'VMs) were validated through
quantitative real-time polymerase chain reaction (qRT-PCR) of immunopurified tumor
endothelial cells, in situ hybridization, immunohistochemistry, and Western blot analysis. TVM
expression in tumors and noncancerous tissues was assessed by qRT-PCR and was profiled
using gene expression data. A tumor vascular cell profile of ovarian cancer that was distinct
from the vascular profile of normal ovary and other tumors was described. Twelve novel
ovarian TVMs were validated. These were expressed by immunopurified tumor endothelial
cells and localized to tumor vasculature. Select TVMs were found to be specifically expressed
in ovarian cancer and were absent in all normal tissues tested, including female reproductive
tissues with physiologic angiogenesis. Many ovarian TVMs were expressed by a variety of
other solid tumors. These methods and results, as presented in WO 2007/089513 are

incorporated herein by reference.

EXAMPLE 1: EXPRESSION OF TVMS IN CONTROL AND TUMOR TISSUE

Plasmid constructs
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[00320] pVI1J/TEM-lopt and pV1J/TEM-1 carry the codon usage-optimized and wild-
type cDNA of TEM-1, respectively. All constructs encoding TEM-1 fusion proteins were
generated by fusing TEM-1 ¢cDNA with the N-terminal domain of FrC (TEM-1-DOM).
DOMcoding sequences were obtained by polymerase chain reaction (PCR) amplification
from pRep-TeT.C plasmid as described (Rice et al., 2002. Constructs were amplified with

the following primers:

DOM-s: 5’-TATTCTAGATTCAACACCAATTCCATTTTCTTATTC-3> (SEQ
ID NO: 48)

DOM-a: 5’-TTAGCGGCCGCTAGTTCTGTATCATATCGTAAAGGG-3’ (SEQ
ID NO: 49)

[00321] The amplified DNA was introduced at the 3’ end of the TEM-1 coding sequence,
generating plasmid pV1J/ TEM-1-DOM.

[00322] The codon usage-optimized cDNAs of DOM was synthesized by oligonucleotide
assembly (GENEART, Regensburg, Germany) and cloned in PCR-Script vector
(Stratagene, La Jolla, CA). To generate pV1J/TEM-1-DOMopt, DOMopt was amplified by
PCR with primers DOMopt-s (5’-GTTATCTAGAAGCACCCCCATCCC- 3°) (SEQ ID
NO: 50) and DOMopt-a (5’ -TTAAGATCTCTAAGATCTGGTGTCGTATCTCAGGGG-
3’) (SEQ ID NO: 51). The amplified product was then inserted into the Xbal/Bg/ll sites of
plasmid pV1J/TEM-1opt.

Adenoviral vectors

[00323] Ad/TEM-1lopt and Ad/TEM-1 carry the codon usage-optimized and wild-type
cDNA of TEM-1, respectively. Vectors were constructed as described previously (Mennuni

et al., 2005).
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Detection of TEM-1 expression

[00324] To monitor TEM-1 expression, Hel.a cells were either transfected with the
indicated plasmid or infected with the selected Ad vector. After 48 hr of incubation, whole
cell lysates and culture supernatant were harvested. The TEM-1 fusion protein present in
the cell lysates was detected by Western blot analysis, using a specific antibody for TEM-1
and tetanus toxin. TEM-1 expression in cell lysate or supernatant was also monitored by

enzyme-linked immunosorbent assay (ELISA) (Mennuni ef al., 2005).
Peptides

[00325] Lyophilized TEM-1 peptides were purchased and resuspended in dimethyl
sulfoxide (DMSO) at 40 mg/ml. Pools of 15-amino acid peptides overlapping by 11
residues were assembled as described (Facciabene er al., 2004). The final concentration of
peptides in pool D was 0.8 mg/ml. Immune response to DOM was monitored with peptide

p30 (F947NNFTVSFWILRVPKVSASHIE967) (Rice et al., 2001).
Mouse immunization and tumor challenge

[00326] All animal studies were approved by the institutional animal care and use
committee. Female C57BL/6 mice were purchased from Charles River. C57BL/6 mice
were subjected to two DNA injections in the quadriceps muscle followed by electrical
stimulation as described (Rizzuto et al., 1999). Injections were carried out at 3-week
intervals. Two weeks after the last injection, antibody and cell-mediated immune responses
were analyzed. Mice were also challenged with a subcutaneous injection of 5 x 10° TEM-

1-expressing cells. At weekly intervals, mice were examined for tumor growth.

[00327] Tumor endothelial markers (TEMs) are proteins with transmembrane domains
recognized as robust tumor vascular-specific markers in the human and the mouse. TEM1
(endosialin, CD284), an 80.9kD protein, is specifically expressed in tumor vasculature
(Figure 1) and is absent in normal blood vessels and other adult tissues using the MORADb-
004 antibody (Morphotek, Exton, PA), a humanized monoclonal antibody (Ab) specific to
the TEM1 extracellular domain. TEM1 is also expressed by tumor fibroblasts. TEM1 is
highly expressed by glioblastoma multiforme (GBM), where it localizes strongly to the
endothelium of small and large vessels undergoing angiogenesis (Figure 1), but is absent in
normal brain vessels. It also localizes to pericytes, which are thought to contribute to

angiogenesis. High expression of TEM1 was found in most GBMs and no expression in
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normal tissues (data not shown) using in silico analysis of recent public Affymetrix array
data from approximately 100 GBMs and 44 tissues of 10 normal human donors (GSE3526;
GEQO, NCBI), using methods as described hereinabove.

EXAMPLE 2: DEVELOPMENT OF A MOUSE MODEL OF TUMOR
ENDOTHELIUM EXPRESSING HUMAN (h)TEM1 IN VIVO

[00328] Murine immortalized endothelial cells MS1 and H5V, both from C57BL/6
mouse background, were transduced with hTEMI1 and firefly luciferase (fLuc) using
lentivirus vectors (Figure 2). Successful subcutaneous angiosarcoma grafts were
established in nude mice using flLucpos H5V. MS1 cells also establish angioma grafts with
slow kinetics, which persisted for up to 24 weeks. Furthermore, as can be seen in Figure 3,
hTEM1+ fLucpos MS1 cells admixed with ID8 tumor cells establish fl.ucpos tumors in the
hips of nude mice. Immunohistochemistry against hTEMI1 using MORADb-004
demonstrated clear expression of hTEM1 on the vasculature in tumors enriched with
hTEM1+ MS1 cells (Figure 4) but not in tumors enriched with hTEMI- MS1 cells. This

model allows for testing of human grade tools in vivo in mice.

EXAMPLE 3: PET TARGETING OF TVM USING TVM-SPECIFIC ANTIBODY

[00329] MORADb-004 was labeled with iodine-124, a positron emitter with an ideal half-
life of 4 days. PET studies with ['**I]-labeled antibody demonstrated successful direct
attachment of iodine-124 to antibody, with retention of immunobiologic characteristics
after labeling, as well as specific targeting of tumors expressing hTEM-1 in the above
animal model (Figure 3). Furthermore, titration studies to evaluate the minimum number of
endothelial cells that can be detected by TEM1 PET, showed that two weeks after tumor
injection, TEM1 PET can detect tumors that originally contained 5,000 h"TEM 1+ MS1 cells
(data not shown). These experiments indicate that MORAb-004 binds to tumor vasculature
expressing TEM1 in vivo, where it effectively delivers radiotracers in a very sensitive and

specific manner.

[00330] In one embodiment, a phase I clinical study of TEM1 PET imaging in solid

tumors is being conducted using the radiolabelled MORAD-004 described hereinabove.
[00331] In another embodiment, MORADb-008 (Morphotek), a novel monoclonal antibody
recognizing mouse Tem1 is used in the studies described herein.
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EXAMPLE 4: TUMOR VASCULATURE MARKER VACCINES PROTECT
AGAINST TUMOR GROWTH

Cell lines

[00332] The C57BL/6 syngeneic TC-1 tumor was immortalized and transformed with the c-
Ha-ras oncogene and transformed with TEM-1. TC-1 expresses low levels of TEM-1 and is
highly tumorigenic. TC-1 was grown in RPMI 1640, 10% FCS, 2 mM L-glutamine, 100 U/ml
penicillin, 100 pg/ml streptomycin, 100 pM nonessential amino acids, 1 mM sodium pyruvate,
50 micromolar (mcM) 2-ME, 400 microgram (mcg)/ml G418, and 10% National Collection
Type Culture-109 medium at 37° with 10% COs.

Western blotting

[00333] Bacterial strains were grown in Luria-Bertoni medium at 37°C and were harvested at
the same optical density measured at 600 nm. The supernatants were TCA precipitated and
resuspended in 1x sample buffer supplemented with 0.1 N NaOH. Identical amounts of each
cell pellet or each TCA-precipitated supernatant were loaded on 4-20% Tris-glycine SDS-
PAGE gels (NOVEX, San Diego, CA). The gels were transferred to polyvinylidene difluoride
and probed with an MORAb-004, then incubated with HRP-conjugated anti-mouse secondary
Ab (Amersham Pharmacia Biotech, Little Chalfont, U.K.), developed with Amersham ECL

detection reagents, and exposed to Hyperfilm (Amersham Pharmacia Biotech).
Measurement of tumor growth

[00334] Tumors were measured every other day with calipers spanning the shortest and
longest surface diameters. The mean of these two measurements was plotted as the mean tumor
diameter in millimeters against various time points. Mice were sacrificed when the tumor
diameter reached 20 mm. Tumor measurements for each time point are shown only for

surviving mice.
Effects of TEM-1 on established tumor growth

[00335] Six- to 8-wk-old C57BL/6 mice (Charles River) received 2 x 10° TC-1 cells s.c. on
the left flank. One week following tumor inoculation, the tumors had reached a palpable size of
4-5 mm in diameter. Groups of 8 mice were then treated i.p. with TEM-1, TEM-1-DOM, or

saline on days 7 and 14.
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Statistics

[00336] For comparisons of tumor diameters, mean and SD of tumor size for each group
were determined, and statistical significance was determined by Student’s t test. p < 0.05 was

considered significant.

[00337] Besides being a marker of tumor vasculature, TVMs such as TEM1 appear to be
required for tumor angiogenesis. In human GBM, TEMI is expressed specifically in vessels
undergoing angiogenesis. Its recent role in endothelial cell adhesion to fibronectin and migration
supports an important role in tumor angiogenesis. In fact, TemI-/- mice are healthy, and exhibit
normal wound healing, but they present a striking reduction in tumor growth and metastasis.
Recent experiments showed that Tem1 mRNA was absent in all normal mouse tissues and sharply

upregulated in tumor tissue.

[00338] DNA constructs (Teml-DOM) fusing the full codon-optimized murine 7Teml
sequence with the minimal domain of fragment C of tetanus toxoid, DOM, which comprises two
very powerful universal CD4 epitopes, P2 and P30, able to interact with many different MHC
class II alleles were constructed. Mice were first vaccinated with Tem1-DOM and then injected sc
so they developed TC-1 flank tumors, which express high levels of Teml1 (~1000 fold higher
than background in normal murine tissues by real time PCR. As shown in Figure 5, naive mice
vaccinated with control DNA constructs grew tumors rapidly, while mice vaccinated with
Teml-DOM DNA were 100% protected against tumor growth. Thus, the TVM-based

vaccines prevent the growth of tumors whose vasculature expresses TEM1.

EXAMPLE 5: TUMOR VASCULATURE MARKER VACCINES
ICr release assay

[00339] C57BL/6 mice, 6-8 wk old, were immunized i.p. with TEM-1, TEM-1-DOM, or
saline. Ten days post-immunization, spleens are harvested. Splenocytes are established in
culture with irradiated TC-1 cells (100:1, splenocytes: TC-1) as feeder cells; stimulated in vitro
for 5 days, then used in a standard J1Cr release assay. E:T cell ratios, performed in triplicate, are
80:1, 40:1, 20:1, 10:1, 5:1, and 2.5:1. Following a 4-h incubation at 37°C, cells are pelleted, and
50 pl supernatant is removed from each well. Samples are assayed with a Wallac 1450

scintillation counter (Gaithersburg, MD). The percent specific lysis determined as
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[(experimental counts per minute - spontaneous counts per minute)/(total counts per minute -

spontaneous counts per minute)] x 100.
TC-1-specific proliferation

[00340] C57BL/6 mice are immunized with TVM and boosted by i.p. injection 20 days later
with TVM, TVM-DOM, or control construct. Six days after boosting, spleens are harvested
from immunized and naive mice. Splenocytes are established in culture at 5 x 10°/well in flat-
bottom 96-well plates with 2.5 x 10", 1.25 x 10, 6 x 10°, or 3 x 10’ irradiated TC-1 cells/well
as a source of TVM Ag, or without TC-1 cells or with 10 pg/ml Con A. Cells are pulsed 45 h
later with 0.5 puCi [3H]thymidine/well. Plates are harvested 18 h later using a Tomtec harvester
96 (Orange, CT), and proliferation assessed with a Wallac 1450 scintillation counter. The
change in counts per minute is calculated as experimental counts per minute - no Ag counts per

minute.
Flow cytometric analysis

[00341] C57BL/6 mice are immunized intravenously (i.v.) with TVM and boosted 30 days
later. Three-color flow cytometry for CD8 (53-6.7, PE conjugated), CD62 ligand (CD62L;
MEL-14, APC conjugated), and TVM H-2Db tetramer was performed using a FACSCalibur®
flow cytometer with CellQuest® software (Becton Dickinson, Mountain View, CA).
Splenocytes harvested 5 days after the boost are stained at room temperature (rt) with H-2Db
tetramers loaded with a TVM peptide or a control peptide. Tetramers are used at a 1/200
dilution. Tetramer*, CD8*, CD62L"Y cells were analyzed.

Depletion of specific immune components

[00342] CDS8" cells, CD4" cells and IFN are depleted in TC-1-bearing mice by injecting the
mice with 0.5 mg per mouse of mAb: 2.43, GK1.5, or xmg1.2, respectively, on days 6, 7, 8, 10,
12, and 14 post-tumor challenge. CD4" and CD8" cell populations are reduced by 99% (flow
cytometric analysis). CD25" cells are depleted by i.p. injection of 0.5 mg/mouse anti-CD25
mAb (PC61, provided by Andrew J. Caton) on days 4 and 6. TGF is depleted by i.p. injection of
the anti-TGF- mAb (2G7), into TC-1-bearing mice on days 6, 7, 8, 10, 12, 14, 16, 18, and 20.

Adoptive transfer

[00343] Donor C57BL/6 mice are immunized and boosted 7 days later with the TVM

construct or control. The donor splenocytes are harvested and passed over nylon wool columns
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to enrich for T cells. CD8" T cells are depleted in vitro by incubating with 0.1 pg 2.43 anti-CD8
mAb for 30 min at rt. The labeled cells are then treated with rabbit complement. The donor
splenocytes are >60% CD4" T cells (flow cytometric analysis). TC-1 tumor-bearing recipient
mice are immunized 7 days post-tumor challenge. CD4"-enriched donor splenocytes (10") are

transferred 9 days after tumor challenge to recipient mice by i.v. injection.

EXAMPLE 6: DEVELOPMENT OF TEM1 PET AND RADIO-
IMMUNOTHERAPY FOR GLIOBLASTOMA MULTIFORME (GBM)

[00344] GBM presents special challenges for PET imaging because signals are

attenuated by the skull. to optimize the specific activity of [

I]-antibody, linkers,
which attach the radiohalide to the antibody such as MORAb-004 in a stable manner,
allowing large amounts of radioactivity to be attached to the protein, are used. Thus,
linkers optimize detection (when positron emitters such as iodine-124 are used) or
therapy (when alpha emitters such as astatine-211 are used). The humanized tumor
endothelium xenograft model is adapted to an orthotopic intracranial GBM model.
Human GBM cell lines are screened to select those that permit optimal chimeric
xenografts with hTEM1* MS1 endothelial cells using stereotactically injected intracranial
xenograft models and brain imaging. A syngeneic mouse model of GBM, GL26, is used to
develop a full portfolio of TEM1 expressing models for these studies. Based on the
similarities of this model with human GBM, these tumors are expected to spontaneously
express mouse (m)Teml on the tumor endothelium. If they do not, GL26 cells will be co-
injected together with 2H11 cells which express constitutively murine (m)Teml1. Tumors
injected without mouse endothelial cells or with the immortalized murine endothelial
line MS1 or H5V, which do not constitutively express mouse Teml will be used as
controls. PET studies will be conducted in GBM models as described hereinabove. In
parallel, magnetic resonance imaging and 18F-deoxyglucose (FDG) PET will be
conducted, to compare TEM1-based imaging to conventional imaging modalities. Our
studies will be designed to test the two hypotheses as we have previously done for
ovarian cancer: 1) TEM1 PET can specifically detect orthotopic GBM expressing TEM1;

and 2) it can detect it earlier than conventional FDG PET or MRI.

[00345] Radio-immunotherapy (RIT) represents a major advancement for treating

tumors as it can kill radiosensitive tumor cells but spare the surrounding normal tissue.
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To date, RIT attempts have targeted tumor cell epitopes. Perfusion of radiolabelled Abs
in the extravascular space of brain tumors such as GBM may be severely limited because
of the blood brain barrier (BBB). However, in the present invention, the target is mainly
vascular and can readily be reached by the radio-Ab as shown by PET study. Binding of
radiolabeled antibody to TEM1 causes selective, efficient and localized destruction of the
tumor vasculature, resulting in thrombosis at the tumor bed and tumor necrosis. TEM1-
directed radiotherapy also delivers direct radiation to the surrounding tumor cells, at a
depth depending on their energy. Viable tumor cells located as far as 100 mcm from
vasculature, a depth optimally targeted by alpha-emitting astatine-211, are targeted using
this method. Thus, the present invention provides a highly versatile, selective and
powerful tool targeting cancer vasculature that makes a seamless transition between

diagnosis and therapy.

[00346] Astatine-211 is a halide that decays by alpha emission, permitting delivery of
lethal radiation to tumor vasculature and perivascular tumor cells over a few cell diameters,
without significant radiation delivered to normal cells. Production of astatine-211 is
optimized in the 30 MeV cyclotron at University of Pennsylvania and attached in a
stable manner to antibodies utilizing linkers (Dr Zalutsky), allowing for the production
of a large number of clinic-grade radiometals with therapeutic potential. Among other
available nuclides that may be suitable for GBM therapy are: bismuth-213 (alpha
emitter, 46 minute half-life, generator-produced); copper-67 (beta-emitter, 62 hour half-
life), lutetium-177 (beta emitter, 6 day half-life) as well as alpha emitters like radium-223
and beta-emitters including yttrium-90. MORADb-004 as well as MORADb-008 recognizing
mTem]1 are labeled with astatine-211 to demonstrate the safety and therapeutic efficacy in
the animal models of GBM described hereinabove. Clinical endpoints include survival
and tumor imaging by MRI and FDG PET. Morphologic evaluation of the vasculature
in TEM1" and TEMI- tumors are assessed by phase microscopy, which are
immunostained for mouse CD31 and tissue factor, a marker of early endothelial damage in
vivo. Tumors are evaluated for apoptosis by in situ TUNEL assay and necrosis by H&E
morphology and HMGB-1 immunostaining (necrosis). Systemic toxicity is assessed by

examinination of all organs for thrombosis and tissue necrosis.
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EXAMPLE 7: DEVELOPMENT OF ADDITIONAL ANTIBODIES AGAINST GBM
VASCULATURE

[00347] A large scale data mining effort has been performed to assess the expression of
tumor vascular markers (TVM), recently identified in the Coukos lab, in 44 normal tissues
and 1,300 tumors using data from the Gene Expression Omnibus (#GSE3526 and
#GSE2109, GEO, NCBI). TVM that appear highly specific for tumor vasculature and
suitable for therapy applications have been selected. Recent public Affymetrix array data
from approximately 100 GBMs has been analyzed as well. Many GBMs expressed four
novel TVM: FZD10; ADAMI12; CDCP1; and EGFL6, along with three other TVM:
TEM-7; TEM-7R; and TEM-8. Human scFv recognizing both human and mouse TVM

are isolated.

[00348] A novel yeast expression system, which permits the secretion of biotinylated
scPv (biobodies) and the high throughput sorting of high-affinity antigen-specific scPv
has been developed. In vivo biotinylation occurs through a biotin ligase expressed in the
secreting pathway of diploid yeast, resulting from the mating of scP'v-secreting haploid
with biotin-ligase bearing haploid yeast. Biobodies form tetramers in presence of
streptavidin which significantly increases their affinity (nM range). Biobodies against
ovarian cancer-associated antigens have been generated and used for in vitro functional

assays, serodiagnostic and as a discovery platform.

[00349] To isolate scFv recognizing both human and mouse TVM, recombinant
mouse and human TVM proteins produced by different expression systems and
expressing various tags (biotin, GST or His6), as well as established cell lines (CHO K1,
COS7, 293T, Jurkat T) expressing TVM of interest will be used. The selection strategy
includes several positive selections using gradually decreasing protein concentrations to
select cross-reactive scl'v of high affinity. To minimize nonspecific binding, positively
selected scl'v that also bind to HUVEC cell lines and control cell lines transduced with
empty expression vector are depleted. Selected yeast-display scl'v are then transformed
into biobodies and used to screen CHO K1, COS7, 293T and Jurkat cells expressing the
same tumor vascular marker. Using several cell lines sharing the TVM enhances the
specificity of panning. Finally, identified scP'v are validated in vitfro for affinity and

specificity of binding to cancer vasculature. Validated scl'v are grafted in an Ig frame for
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radiolabeling. New high affinity reagents against at least five TVM for in vivo use are identified
and validated. 30 to 50% of the anti-TVM scPv are validated as biobodies for native TVM
recognition, while at least half of them have to be matured by random mutagenesis to achieve the

high level of affinity necessary for in vivo applications.

EXAMPLE 8: TEM1 mRNA EXPRESSION PATTERN IN NORMAL
ORGANS/TISSUES OR ID8 AND TC1 TUMORS

[00350] TEMI demonstrated a specific tumor expression pattern since mTEM1 mRNA
expression is higher in ID§ and TC1 tumors where expression of the marker was particularly high

in TC1 tumors (Figure 6).

EXAMPLE 9: TEM1-pDOM CODON OPTIMIZED DNA PLASMID MAP

[00351] A TEMI1-pDOM (figure 8) was used in a system for the prevention and treatment of
tumors in mice as indicated in Figure 9. The prophylactic system results in complete tumor
rejection (Figure 10), where no tumor growth was evident with the TEM1-DOM vaccine.
Therapeutic vaccination according the system in Figure 9 results in 50% tumor rejection and

significant tumor delay (see Figure 11).

EXAMPLE 10: IFN-GAMMA INTRACELLULAR STAINING

[00352] In another experiment, mice immunized with TEM1-pDOM demonstrated a higher
percent of CD8" T cells, as opposed to mice immunized with TEM1 or pDOM alone (Figure
12).

[00353] TEMI1-pDOM immunization results in higher T cell infiltration as well (FFigure 13).

EXAMPLE 15: ADOPTIVE TRANSFER PROTOCOL

[00354] A protocol for adoptively transferring CD4+ and CD8+ T cells into irradiated mice
containing TC-1 tumors demonstrates (Figure 14) shows that tumor rejection is mediated by T
cells but not humoral immunity where both CD4+ and CDS8+ cells (isolated as shown in Figure

15) are involved in tumor rejection (Figure 16).
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[00355]  Finally, immunization with TEM1 fusion with minimized domain of tetanus toxin
fragment C (DOM) results in disruption of tolerance. TEM1-pDOM immunization results in E7

HPV cross-priming of splenocytes.

EXAMPLE 16: THERAPEUTIC ADMINISTRATION OF TEM-DOM DNA VACCINE
RESULTS IN A SIGNIFICANT LEWIS LUNG CARCINOMA TUMOR GROWTH
IMPAIRMENT

[00356] Figure 18 shows that therapeutic administration of TEM-Dom DNA vaccine

results in a significant Lewis lung carcinoma tumor growth impairment.

[00357] TEM-Dom DNA vaccine was administered and Lewis lung carcinoma tumor
volume was measured. As shown in Figure 18, carcinoma tumor growth was impaired
significantly in TEM-Dom treatment relative to control. Therefore, it is fully and clearly

demonstrated that TEM-Dom DNA vaccine is effective to inhibit tumor growth.

[00358] Having described preferred embodiments of the invention with reference to the
accompanying drawings, it is to be understood that the invention is not limited to the precise
embodiments, and that various changes and modifications may be effected therein by those
skilled in the art without departing from the scope or spirit of the invention as defined in the

appended claims.
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CLAIMS

WHAT IS CLAIMED IS:

1.

10.

11.

12.

13.

14.

A vaccine comprising a polypeptide comprising a tumor vasculature marker
(TVM) or immunogenic fragment thereof, wherein said vaccine is capable of

abrogating the growth of a tumor whose vasculature expresses said TVM.

The vaccine of claim 1, wherein said TVM is encoded by a nucleic acid sequence

as set forth in SEQ ID NO: 1-37.
The vaccine of claim 1, wherein said tumor is an ovarian tumor.

The vaccine of claim 3, wherein said TVM is encoded by a nucleic acid sequence

as set forth in SEQ ID NO: 1-35.
The vaccine of claim 1, wherein said tumor is a renal tumor.

The vaccine of claim 5, wherein said TVM is encoded by a nucleic acid sequence

as set forth in SEQ ID NO: 36.
The vaccine of claim 1, wherein said tumor is a breast tumor.

The vaccine of claim 7, wherein said TVM is encoded by a nucleic acid sequence

as set forth in SEQ ID NO: 37.
The vaccine of claim 1, wherein said vaccine further comprises an adjuvant.

The vaccine of claim 9, wherein said adjuvant is DOM, FclgG, CT, LTA, or L'TB

or an immunogenic fragment thereof.

The vaccine of claim 10, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).
The vaccine of claim 9, wherein said adjuvant is fused to said polypeptide.

The vaccine of claim 12, wherein said polypeptide comprises a tumor endothelial
marker (TEM)-1 protein or variant thereof fused to the N-terminal domain of

fragment C of tetanus toxoid (DOM).

The vaccine of claim 1, wherein said vaccine additionally comprises one or more

tumor associated antigens.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

The vaccine of claim 14, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

A vaccine comprising a nucleic acid construct comprising a nucleic acid sequence
encoding a tumor vasculature marker (I'VM) or immunogenic fragment thereof,
wherein said vaccine is capable of abrogating the growth of a tumor whose

vasculature expresses said TVM.

The vaccine of claim 16, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-37.
The vaccine of claim 16, wherein said tumor is an ovarian tumor.

The vaccine of claim 18, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-35.
The vaccine of claim 16, wherein said tumor is a renal tumor.

The vaccine of claim 20, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 36.
The vaccine of claim 16, wherein said tumor is a breast tumor.

The vaccine of claim 22, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 37.
The vaccine of claim 16, wherein said vaccine is a DNA vaccine.
The vaccine of claim 16, wherein said vaccine is a recombinant viral vaccine.

The vaccine of claim 25, wherein said recombinant viral vaccine is a recombinant

adenoviral vaccine.

The vaccine of claim 16, wherein said nucleic acid construct further comprises a

nucleic acid sequence encoding an adjuvant.

The vaccine of claim 27, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.
162



WO 2010/037124 PCT/US2009/058852

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

The vaccine of claim 28, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).

The vaccine of claim 27, wherein said adjuvant is fused to said nucleic acid

sequence.

The vaccine of claim 30, wherein said nucleic acid construct comprises a nucleic
acid sequence encoding a tumor endothelial marker (TEM)-1 protein or variant
thereof fused in frame to a nucleic acid sequence encoding the N-terminal domain

of fragment C of tetanus toxoid (DOM).

The vaccine of claim 16, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The vaccine of claim 32, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

A method of immunizing a subject against a tumor, comprising administering to
said subject a vaccine comprising a polypeptide comprising a tumor vasculature
marker (TVM) or immunogenic fragment thereof, wherein said vaccine elicits an
immune response to said TVM, thereby abrogating the growth of a tumor whose

vasculature expresses said TVM.

The method of claim 34, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-37.
The method of claim 34, wherein said tumor is an ovarian tumor.

The method of claim 36, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-35.
The method of claim 34, wherein said tumor is a renal tumor.

The method of claim 38, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 36.
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40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

The method of claim 34, wherein said tumor is a breast tumor.

The method of claim 40, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 37.

The method of claim 34, wherein said vaccine additionally comprises an

adjuvant.

The method of claim 42, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.

The method of claim 43, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).
The method of claim 42, wherein said adjuvant is fused to said polypeptide.

The method of claim 45, wherein said polypeptide comprises a tumor endothelial
marker (TEM)-1 protein or variant thereof fused to the N-terminal domain of

fragment C of tetanus toxoid (DOM).

The method of claim 34, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The method of claim 47, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

The method of claim 34, further comprising the step of boosting said subject with

a second vaccine comprising said polypeptide.

A method of inhibiting the growth of a tumor in a subject, comprising
administering to said subject a vaccine comprising a polypeptide comprising a
tumor vasculature marker (I'VM) or immunogenic fragment thereof, wherein said
vaccine elicits an immune response to said TVM, thereby inhibiting the growth

of a tumor whose vasculature expresses said TVM.
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

The method of claim 50, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-37.
The method of claim 50, wherein said tumor is an ovarian tumor.

The method of claim 52, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-35.
The method of claim 50, wherein said tumor is a renal tumor.

The method of claim 54, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 36.
The method of claim 50, wherein said tumor is a breast tumor.

The method of claim 56, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 37.

The method of claim 50, wherein said vaccine additionally comprises an

adjuvant.

The method of claim 58, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.

The method of claim 59, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).
The method of claim 58, wherein said adjuvant is fused to said polypeptide.

The method of claim 61, wherein said polypeptide comprises a tumor endothelial
marker (TEM)-1 protein or variant thereof fused to the N-terminal domain of

fragment C of tetanus toxoid (DOM).

The method of claim 50, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The method of claim 63, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).
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65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

The method of claim 50, further comprising the step of boosting said subject with

a second vaccine comprising said polypeptide.

A method of inhibiting tumor recurrence in a subject, comprising administering
to said subject a vaccine comprising a polypeptide comprising a tumor
vasculature marker (TVM) or immunogenic fragment thereof, wherein said
vaccine elicits an immune response to said TVM, thereby inhibiting the

recurrence of a tumor whose vasculature expresses said TVM.

The method of claim 66, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-37.
The method of claim 66, wherein said tumor is an ovarian tumor.

The method of claim 68, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-35.
The method of claim 66, wherein said tumor is a renal tumor.

The method of claim 70, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 36.
The method of claim 66, wherein said tumor is a breast tumor.

The method of claim 72, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 37.

The method of claim 66, wherein said vaccine additionally comprises an

adjuvant.

The method of claim 74, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.

The method of claim 75, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).
The method of claim 74, wherein said adjuvant is fused to said polypeptide.

The method of claim 77, wherein said polypeptide comprises a tumor endothelial
marker (TEM)-1 protein or variant thereof fused to the N-terminal domain of

fragment C of tetanus toxoid (DOM).
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79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

The method of claim 66, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The method of claim 79, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

The method of claim 66, further comprising the step of boosting said subject with

a second vaccine comprising said polypeptide.

A method of treating, suppressing the growth of, or decreasing the incidence of a
tumor in a subject, comprising administering to said subject a vaccine comprising
a polypeptide comprising a tumor vasculature marker (TVM) or immunogenic
fragment thereof, wherein said vaccine elicits an immune response to said TVM,
thereby treating, suppressing the growth of, or decreasing the incidence of a

tumor whose vasculature expresses said TVM.

The method of claim 82, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-37.
The method of claim 82, wherein said tumor is an ovarian tumor.

The method of claim 84, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-35.
The method of claim 82, wherein said tumor is a renal tumor.

The method of claim 86, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 36.
The method of claim 82, wherein said tumor is a breast tumor.

The method of claim 88, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 37.

The method of claim 82, wherein said vaccine additionally comprises an

adjuvant.

167



WO 2010/037124 PCT/US2009/058852

91.

92.

93.

94.

95.

96.

917.

98.

99.

100.

101.

102.

The method of claim 90, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.

The method of claim 91, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).
The method of claim 90, wherein said adjuvant is fused to said polypeptide.

The method of claim 93, wherein said polypeptide comprises a tumor endothelial
marker (TEM)-1 protein or variant thereof fused to the N-terminal domain of

fragment C of tetanus toxoid (DOM).

The method of claim 82, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The method of claim 95, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

The method of claim 82, further comprising the step of boosting said subject with

a second vaccine comprising said polypeptide.

A method of overcoming an immune tolerance to a tumor vasculature marker
(TVM) in a subject, comprising administering to said subject a vaccine
comprising a polypeptide comprising a tumor vasculature marker (TVM) or
immunogenic fragment thereof, wherein said vaccine elicits an immune response

to said TVM, thereby overcoming tolerance to said TVM.

The method of claim 98, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-37.
The method of claim 98, wherein said tumor is an ovarian tumor.

The method of claim 100, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-35.
The method of claim 98, wherein said tumor is a renal tumor.
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103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

The method of claim 102, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 36.
The method of claim 98, wherein said tumor is a breast tumor.

The method of claim 104, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 37.

The method of claim 98, wherein said vaccine additionally comprises an

adjuvant.

The method of claim 106, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.

The method of claim 107, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).
The method of claim 106, wherein said adjuvant is fused to said polypeptide.

The method of claim 109, wherein said polypeptide comprises a tumor
endothelial marker (TEM)-1 protein or variant thereof fused to the N-terminal

domain of fragment C of tetanus toxoid (DOM).

The method of claim 98, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The method of claim 111, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

The method of claim 98, further comprising the step of boosting said subject with

a second vaccine comprising said polypeptide.

A method of inhibiting the growth of a tumor in a subject, wherein the
vasculature supplying said tumor comprises a tumor vasculature marker (TVM),

comprising the steps of:
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115.

116.

117.

118.

119.

120.

121.

a. identifying expression of said TVM by said tumor by contacting said
subject with a labeled compound that binds said TVM or a nucleic acid

molecule encoding said TVM;
b. detecting said label;

c. contacting said subject with an antibody to said TVM, wherein said
antibody is labeled with a radionuclide to deliver cytotoxic radiation to

tumor vasculature expressing said TVM; and

d. contacting said subject with said TVM or with a nucleic acid construct

encoding said TVM to induce an immune response against said TVM.

The method of claim 114, wherein the nucleic acid sequence encoding said TVM

is the sequences set forth in SEQ ID NO: 1-37.
The method of claim 114, wherein said TVM is TEM-1.
The method of claim 114, wherein said TVM is TEM-5, TEM-7, or TEM-8.

The method of claim 114, wherein said detecting step is performed using positron

emission tomography (PET) scanning.

The method of claim 118, wherein said detecting step also utilizes computed

tomography (CT) or magnetic resonance imaging (MRI) scanning.
The method of claim 114, wherein said labeled compound is a labeled antibody.

A method of inhibiting tumor recurrence in a subject, wherein the vasculature
supplying said tumor comprises a tumor vasculature marker (I'VM), comprising

the steps of:

a. identifying expression of said TVM by said tumor by contacting said
subject with a labeled compound that binds said TVM or a nucleic acid

molecule encoding said TVM;
b. detecting said label;

c. contacting said subject with an antibody to said TVM, wherein said
antibody is labeled with a radionuclide to deliver cytotoxic radiation to

tumor vasculature expressing said TVM; and
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122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

d. contacting said subject with said TVM or with a nucleic acid construct

encoding said TVM to induce an immune response against said TVM.

The method of claim 121, wherein the nucleic acid sequence encoding said TVM

is the sequences set forth in SEQ ID NO: 1-37.
The method of claim 121, wherein said TVM is TEM-1.
The method of claim 121, wherein said TVM is TEM-5, TEM-7, or TEM-8.

The method of claim 121, wherein said detecting step is performed using positron

emission tomography (PET) scanning.

The method of claim 125, wherein said detecting step also utilizes computed

tomography (CT) or magnetic resonance imaging (MRI) scanning.
The method of claim 121, wherein said labeled compound is a labeled antibody.

A method of treating, inhibiting the growth of, suppressing the growth of, or
decreasing the incidence of a tumor in a subject, wherein the vasculature
supplying said tumor comprises a tumor vasculature marker (I'VM), comprising

the steps of:

a. identifying expression of said TVM by said tumor by contacting said
subject with a labeled compound that binds said TVM or a nucleic acid

molecule encoding said TVM;
b. detecting said label;

c. contacting said subject with an antibody to said TVM, wherein said
antibody is labeled with a radionuclide to deliver cytotoxic radiation to

tumor vasculature expressing said TVM; and

d. contacting said subject with said TVM or with a nucleic acid construct

encoding said TVM to induce an immune response against said TVM.

The method of claim 128, wherein the nucleic acid sequence encoding said TVM

is the sequences set forth in SEQ ID NO: 1-37.
The method of claim 128, wherein said TVM is TEM-1.

The method of claim 128, wherein said TVM is TEM-5, TEM-7, or TEM-8.
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132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

The method of claim 128, wherein said detecting step is performed using positron

emission tomography (PET) scanning.

The method of claim 132, wherein said detecting step also utilizes computed

tomography (CT) or magnetic resonance imaging (MRI) scanning.
The method of claim 128, wherein said labeled compound is a labeled antibody.

A method of targeting a tumor vasculature in a subject having a tumor, the
method comprising the step of contacting said subject with a labeled compound
that binds a) a tumor vasculature marker (TVM) or b) a nucleic acid molecule

encoding said TVM.

The method of claim 135, further comprising the step of detecting said labeled

compound.
The method of claim 135, wherein said labeled compound is an antibody.
The method of claim 135, wherein said labeled compound is a ligand.

The method of claim 135, wherein said labeled compound is labeled with a
radionuclide, thereby delivering cytotoxic radiation to tumor vasculature

expressing said TVM.
The method of claim 139, wherein said radionuclide is Iodine-124.
The method of claim 139, wherein said radionuclide is Astatine-211.

The method of claim 135, wherein said labeled compound is labeled with a

photoactivatable cytotoxic drug or pharmaceutical composition.

The method of claim 142, further comprising the step of contacting said tumor
vasculature with a concentrated light source, thereby delivering said cytotoxic

drug to said tumor vasculature expressing said TVM.

The method of claim 135, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 1-37.
The method of claim 135, wherein said tumor is an ovarian tumor.

The method of claim 145, where said TVM is encoded by a nucleic acid sequence

as set forth in SEQ ID NO: 1-35.
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147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

The method of claim 135, wherein said tumor is a renal tumor.

The method of claim 147, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 36.
The method of claim 135, wherein said tumor is a breast tumor.

The method of claim 149, wherein said TVM is encoded by a nucleic acid

sequence as set forth in SEQ ID NO: 37.

A method of immunizing a subject against a tumor, comprising administering to
said subject a vaccine comprising one or more nucleic acid constructs comprising
a nucleic acid sequence encoding a tumor vasculature marker (TVM) or
immunogenic fragment thereof, wherein said vaccine elicits an immune response
to said TVM, thereby abrogating the growth of a tumor whose vasculature

expresses said TVM.

The method of claim 151, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-37, or a combination thereof.
The method of claim 151, wherein said tumor is an ovarian tumor.

The method of claim 153, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-35, or a combination thereof.
The method of claim 151, wherein said tumor is a renal tumor.

The method of claim 155, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 36.
The method of claim 151, wherein said tumor is a breast tumor.

The method of claim 157, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 37.
The method of claim 151, wherein said vaccine is a DNA vaccine.
The method of claim 151, wherein said vaccine is a recombinant viral vaccine.

The method of claim 160, wherein said recombinant viral vaccine is a

recombinant adenoviral vaccine.
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162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

The method of claim 151, wherein said nucleic acid sequence is under the control
of one or more regulatory sequences which directs the expression of said nucleic

acid sequence in said subject.

The method of claim 151, wherein said nucleic acid construct further comprises a

nucleic acid sequence encoding an adjuvant.

The method of claim 163, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.

The method of claim 164, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).

The method of claim 163, wherein said adjuvant is fused to said nucleic acid

sequence.

The method of claim 166, wherein said nucleic acid construct comprises a nucleic
acid sequence encoding a tumor endothelial marker (TEM)-1 protein or variant
thereof fused in frame to a nucleic acid sequence encoding the N-terminal domain

of fragment C of tetanus toxoid (DOM).

The method of claim 151, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The method of claim 168, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

The method of claim 151, further comprising the step of boosting said subject

with a second vaccine comprising said nucleic acid construct.

A method of inhibiting the growth of a tumor in a subject, comprising
administering to said subject a vaccine comprising one or more nucleic acid
constructs comprising a nucleic acid sequence encoding a tumor vasculature

marker (TVM) or immunogenic fragment thereof, wherein said vaccine elicits an
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172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

immune response to said TVM, thereby inhibiting the growth of a tumor whose

vasculature expresses said TVM

The method of claim 171, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-37, or a combination thereof.
The method of claim 171, wherein said tumor is an ovarian tumor.

The method of claim 173, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-35, or a combination thereof.
The method of claim 171, wherein said tumor is a renal tumor.

The method of claim 175, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 36.
The method of claim 171, wherein said tumor is a breast tumor.

The method of claim 177, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 37.
The method of claim 171, wherein said vaccine is a DNA vaccine.
The method of claim 171, wherein said vaccine is a recombinant viral vaccine.

The method of claim 180, wherein said recombinant viral vaccine is a

recombinant adenoviral vaccine.

The method of claim 171, wherein said nucleic acid sequence is under the control
of one or more regulatory sequences which directs the expression of said nucleic

acid sequence in said subject.

The method of claim 171, wherein said nucleic acid construct further comprises a

nucleic acid sequence encoding an adjuvant.

The method of claim 183, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.

The method of claim 184, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).

The method of claim 183, wherein said adjuvant is fused to said nucleic acid

sequence.
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188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

The method of claim 186, wherein said nucleic acid construct comprises a nucleic
acid sequence encoding a tumor endothelial marker (TEM)-1 protein or variant
thereof fused in frame to a nucleic acid sequence encoding the N-terminal domain

of fragment C of tetanus toxoid (DOM).

The method of claim 171, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The method of claim 188, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

The method of claim 171, further comprising the step of boosting said subject

with a second vaccine comprising said nucleic acid construct.

A method of inhibiting tumor recurrence in a subject, comprising administering
to said subject a vaccine comprising one or more nucleic acid constructs
comprising a nucleic acid sequence encoding a tumor vasculature marker (TVM)
or immunogenic fragment thereof, wherein said vaccine elicits an immune
response to said TVM, thereby inhibiting the recurrence of a tumor whose

vasculature expresses said TVM.

The method of claim 191, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-37, or a combination thereof.
The method of claim 191, wherein said tumor is an ovarian tumor.

The method of claim 193, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-35, or a combination thereof.
The method of claim 191, wherein said tumor is a renal tumor.

The method of claim 195, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 36.

The method of claim 191, wherein said tumor is a breast tumor.
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198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

The method of claim 197, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 37.
The method of claim 191, wherein said vaccine is a DNA vaccine.
The method of claim 191, wherein said vaccine is a recombinant viral vaccine.

The method of claim 200, wherein said recombinant viral vaccine is a

recombinant adenoviral vaccine.

The method of claim 191, wherein said nucleic acid sequence is under the control
of one or more regulatory sequences which directs the expression of said nucleic

acid sequence in said subject.

The method of claim 191, wherein said nucleic acid construct further comprises a

nucleic acid sequence encoding an adjuvant.

The method of claim 203, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.

The method of claim 204, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).

The method of claim 203, wherein said adjuvant is fused to said nucleic acid

sequence.

The method of claim 206, wherein said nucleic acid construct comprises a nucleic
acid sequence encoding a tumor endothelial marker (TEM)-1 protein or variant
thereof fused in frame to a nucleic acid sequence encoding the N-terminal domain

of fragment C of tetanus toxoid (DOM).

The method of claim 191, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The method of claim 208, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

177



WO 2010/037124 PCT/US2009/058852

210.

211.

212.

213.

214.

21s.

216.

217.

218.

219.

220.

221.

222.

223.

The method of claim 191, further comprising the step of boosting said subject

with a second vaccine comprising said nucleic acid construct.

A method of treating, suppressing the growth of, or decreasing the incidence of a
tumor in a subject, comprising administering to said subject a vaccine comprising
one or more nucleic acid constructs comprising a nucleic acid sequence encoding
a tumor vasculature marker (T'VM) or immunogenic fragment thereof, wherein
said vaccine elicits an immune response to said TVM, thereby treating,
suppressing the growth of, or decreasing the incidence of a tumor whose

vasculature expresses said TVM.

The method of claim 211, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-37, or a combination thereof.
The method of claim 211, wherein said tumor is an ovarian tumor.

The method of claim 213, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-35, or a combination thereof.
The method of claim 211, wherein said tumor is a renal tumor.

The method of claim 215, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 36.
The method of claim 211, wherein said tumor is a breast tumor.

The method of claim 217, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 37.
The method of claim 211, wherein said vaccine is a DNA vaccine.
The method of claim 211, wherein said vaccine is a recombinant viral vaccine.

The method of claim 220, wherein said recombinant viral vaccine is a

recombinant adenoviral vaccine.

The method of claim 211, wherein said nucleic acid sequence is under the control
of one or more regulatory sequences which directs the expression of said nucleic

acid sequence in said subject.

The method of claim 211, wherein said nucleic acid construct further comprises a

nucleic acid sequence encoding an adjuvant.
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224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

The method of claim 223, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.

The method of claim 224, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).

The method of claim 223, wherein said adjuvant is fused to said nucleic acid

sequence.

The method of claim 226, wherein said nucleic acid construct comprises a nucleic
acid sequence encoding a tumor endothelial marker (TEM)-1 protein or variant
thereof fused in frame to a nucleic acid sequence encoding the N-terminal domain

of fragment C of tetanus toxoid (DOM).

The method of claim 211, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The method of claim 228, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

The method of claim 211, further comprising the step of boosting said subject

with a second vaccine comprising said nucleic acid construct.

A method of overcoming tolerance to a tumor vasculature marker (T'VM) in a
subject, comprising administering to said subject a vaccine comprising one or
more nucleic acid constructs comprising a nucleic acid sequence encoding a
tumor vasculature marker (I'VM) or immunogenic fragment thereof, wherein said
vaccine elicits an immune response to said TVM, thereby overcoming tolerance

to said TVM.

The method of claim 231, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-37, or a combination thereof.

The method of claim 231, wherein said tumor is an ovarian tumor.
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234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

244.

245.

246.

247.

The method of claim 233, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 1-35, or a combination thereof.
The method of claim 231, wherein said tumor is a renal tumor.

The method of claim 235, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 36.
The method of claim 231, wherein said tumor is a breast tumor.

The method of claim 237, wherein said nucleic acid construct comprises a nucleic

acid sequence as set forth in SEQ ID NO: 37.
The method of claim 231, wherein said vaccine is a DNA vaccine.
The method of claim 231, wherein said vaccine is a recombinant viral vaccine.

The method of claim 240, wherein said recombinant viral vaccine is a

recombinant adenoviral vaccine.

The method of claim 231, wherein said nucleic acid sequence is under the control
of one or more regulatory sequences which directs the expression of said nucleic

acid sequence in said subject.

The method of claim 231, wherein said nucleic acid construct further comprises a

nucleic acid sequence encoding an adjuvant.

The method of claim 243, wherein said adjuvant is DOM, FclgG, CT, LTA, or

LTB or an immunogenic fragment thereof.

The method of claim 244, wherein said adjuvant is the N-terminal domain of

fragment C of tetanus toxoid (DOM).

The method of claim 243, wherein said adjuvant is fused to said nucleic acid

sequence.

The method of claim 246, wherein said nucleic acid construct comprises a nucleic
acid sequence encoding a tumor endothelial marker (TEM)-1 protein or variant
thereof fused in frame to a nucleic acid sequence encoding the N-terminal domain

of fragment C of tetanus toxoid (DOM).
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248.

249.

250.

251.

The method of claim 231, wherein said vaccine additionally comprises one or

more tumor associated antigens.

The method of claim 248, wherein said tumor associated antigen is a Her/2-neu
antigen, High Molecular Weight Melanoma Associated Antigen (HMW-MAA),
carcinoembryonic antigen (CEA), Melanoma-associated antigen (MAGE-A),
Carcinoma-associated mucin (MUC-1), Renal tumor antigen 1 (RAGE),
Breakpoint cluster region protein (BCR), kidney-associated antigen 1; or

Carbonate dehydratase IX (CAIX).

The method of claim 231, further comprising the step of boosting said subject

with a second vaccine comprising said nucleic acid construct.

A method of cross-priming against E7 HPV, the method comprising immunizing
with a nucleic acid encoding TEM1-pDOM, whereby said cross-priming results

in the stimulation of splenocytes against E7 HPV.
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This International Searching Authority found multiple inventions in this intemational application, as follows:

Group J+: claims 1-113, 151-251, drawn to a vaccine comprising a tumor vasculature marker (TMV), and a method of using said
vaccine. The first invention (claims 1-19, 24-37, 42-53, 58-69, 74-85, 90-101, 106-113, 151-154, 159-174, 179-194, 199-214, 219-234,
239-250) encompasses a TMV encoded by SEQ ID NO:1. Should an additional fee(s) be paid, Applicant is invited to elect an additional
SEQ ID NO(s) to be searched. The exact claims searched will depend on the specifically elected SEQ ID NO(s): and binding moieties.
[NOTE: claims 5-8 were excluded from the first invention (Group 1), because they are drawn to a non-elected subject matter.]

Group I+, claims 114-150, drawn to a method comprising a. identifying expression of a TMV by contacting the tumor with a labeled
compound that binds to the TMV or a nucleic acid encoding said TMV. Should an additional fee(s) be paid, Applicant is invited to elect
a TMV(s) to be searched. The exact claims searched will depend on the specifically elected TMV(s).

See Supplemental Sheet

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. E No required additional search fees were timely paid by the applicant. Consequently, this intenational search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-4, 9-19, 24-37, 42-53, 58-69, 74-85, 90-101, 106-113, 151-154, 159-174, 179-194, 199-214, 219-234
and 239-250, restricted to a TMV of SEQ ID NO:1

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

x No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Supplemental Box
Box No. ik

The inventions listed as Groups I+ and {1+ do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Groups I+ does not include the inventive concept of identifying expression of a TMV by contacting the tumor with a labeled compound
that binds to the TMV or a nucleic acid encoding said TMV, as required by Group Il+.

The inventions of Group I+ and Il+ share the technical feature of administering a TMV to a subject. However, this shared technical
feature is obvious over prior art, because 1) US 2006/0083745 A1 by Thorpe, et al. discloses that VCAM-1 and E-selectin are tumor
vasculature markers and their role in treatment of solid tumors(para [0245]); and 2) US 2005/0255118 A1 (Wehner) discloses
*compositions comprising anti-.alpha.4 integrin immunoglobulins or immunoglobulins that bind to an .alpha.4 integrin ligand (e.g.,
MadCAM-1 and VCAM-1) ... for use in inhibiting tumor growth and progression and inhibition of metastases” (ABSTRACT). As said
administering a TMV to a subject agent was known at the time of the invention, this cannot be considered a special technical feature that
would otherwise unify the groups.

The special technical feature of the inventions listed as Group I+ is the specific nucleic acid sequence recited therein. The inventions do
not share a special technical feature, because US 2004/0009154 A1 to Khan, et al. discloses a nucleotide sequence identical to the

claimed SEQ ID NO:1 (Khan, et al., SEQ ID NO: 325). Without a shared special technical feature, the inventions lack unity with one
another.

Group lI+ lacks unity for the reasons set forth for Group I+.

Groups I+ and I+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

Form PCT/ISA/210 (extra sheet) (July 2009)
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