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targets for the delivery of therapeutic and imaging agents to the vessels of
solid tumors.
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TEM17 BINDS TO CORTACTIN

A portion of the disclosure of this patent document contains material which is
subject to copyright protection. The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent disclosure, as it appears
in the Patent and Trademark Office patent file or records, but otherwise reserves all

copyright rights whatsoever.

This application claims the benefit of provisional application 60/610,954 filed

September 20, 2004, the disclosure of which is incorporated herein.
FIELD OF THE INVENTION

The invention relates to tumor endothelium and pathogenic angiogenesis. In
particular it relates to diagnostic, imaging, and therapeutic targets for management

and treatment of tumors.
BACKGROUND OF THE INVENTION

Targeting the endothelial cells that line tumor blood vessels is a promising
new strategy for the treatment of cancer (1). However, realization of the full potential
of a vascular directed approach will require the exploitation of new targets that are
expressed predominantly on tumor endothelium (2). In a systematic attempt to
uncover such targets, we recently employed Serial Analysis of Gene Expression
(SAGE) on endothelial cells isolated from human normal or malignant colorectal
tissues. These studies led to the identification of several novel Tumor Endothelial
Markers (TEMs), the most abundant of which was called TEM17 (U.S. Serial No.
09/918,715; also referred to as TEM7 in ref. 3). In situ hybridization studies validated
the expression of TEM17 in the endothelium of colorectal cancer and demonstrated
that TEM17 mRNA was also abundantly expressed in the endothelium of a variety of
other human cancer types including, breast, lung, and brain tumors. Based on the full
length nucleotide sequence, TEM17 appears to be a typical type I transmembrane

protein containing a signal peptide followed by a Nidogen-like domain and a single
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hydrophobic domain (FigurelA). The only other protein that appears to share
significant homology to TEM17 is TEM17-Related (referred to as TEM3 in USSN
09/918,715), another putative cell surface prbtein that also contains a nidogen-like
domain. In situ hybridization revealed that TEM3, like TEM17, was abundantly
expressed in the endothelium of malignant colorectal cancer but was absent or rare in
normal colonic mucosa (4). Surprisingly, the mouse counterpart to human TEM17
could not be found in mouse tumor endothelium, suggesting that this protein may

have evolved a different function during the course of evolution.

There is a continuing need in the art for tools and reagents for diagnosing and

treating tumors and other pathogenic angiogenesis.
BRIEF SUMMARY OF THE INVENTION

In a first embodiment of the invention an isolated and purified TEM171
protein is provided. The protein comprises a nidogen Gl-like domain of TEM17
protein having an amino acid sequence as shown in SEQ ID NO: 1 or variants thereof
having at least 95 % identity with said sequence. TEMI7I protein lacks a signal

peptide, a transmembrane domain, and a plexin-like domain.

In a second embodiment of the invention an isolated and purified TEM17S
protein is provided. The protein comprises a nidogen G1-like domain and a signal
peptide of TEM17 protein having an amino acid sequence as shown in SEQ ID NO: 3
or SEQ ID NO: 15 or variants of either having at least 95 % identity with said

sequence. TEM17S protein lacks a transmembrane domain and a plexin-like domain.

In a third embodiment of the invention a polypeptide of less than 100 amino
acids is provided. The polypeptide comprises an amino acid sequence selected from
the group consisting of: Thr Ala Val Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 5);
Xaa Ala Val Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 6); Thr Xaa Val Ala Leu Tyr
Asp Tyr Gln (SEQ ID NO: 7); Thr Ala Xaa Ala Leu Tyr Asp Tyr Gln (SEQ ID NO:
8); Thr Ala Val Xaa Leu Tyr Asp Tyr Gln (SEQ ID NO: 9); Thr Ala Val Ala Xaa Tyr
Asp Tyr Gln (SEQ ID NO: 10); Thr Ala Val Ala Leu Xaa Asp Tyr Gln (SEQ ID NO:
11); Thr Ala Val Ala Leu Tyr Xaa Tyr Gln (SEQ ID NO: 12); Thr Ala Val Ala Leu
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Tyr Asp Xaa Gln (SEQ ID NO: 13); and Thr Ala Val Ala Leu Tyr Asp Tyr Xaa
(SEQ ID NO: 14).

In a fourth embodiment of the invention a method of delivering a therapeutic
agent to tumor endothelium is provided. A therapeutic agent is administered to a
patient harboring a tumor. The therapeutic agent is linked to a polypeptide which
comprises an amino acid sequence selected from the group consisting of: Thr Ala Val
Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 5); Xaa Ala Val Ala Leu Tyr Asp Tyr Gln
(SEQ ID NO: 6); Thr Xaa Val Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 7); Thr Ala
Xaa Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 8); Thr Ala Val Xaa Leu Tyr Asp Tyr
Gln (SEQ ID NO: 9); Thr Ala Val Ala Xaa Tyr Asp Tyr Gln (SEQ ID NO: 10); Thr
Ala Val Ala Leu Xaa Asp Tyr Gln (SEQ ID NO: 11); Thr Ala Val Ala Leu Tyr Xaa
Tyr Gln (SEQ ID NO: 12); Thr Ala Val Ala Leu Tyr Asp Xaa Gln (SEQ ID NO: 13);
and Thr Ala Val Ala Leu Tyr Asp Tyr Xaa (SEQ ID NO: 14).

In a fifth embodiment of the invention a method of delivering a diagnostic
agent to tumor endothelium is provided. A diagnostic agent is administered to a
patient harboring a tumor. The diagnostic agent is linked to a polypeptide which
comprises an amino acid sequence selected from the group consisting of: Thr Ala Val
Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 5); Xaa Ala Val Ala Leu Tyr Asp Tyr Gln
(SEQ ID NO: 6); Thr Xaa Val Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 7); Thr Ala
Xaa Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 8); Thr Ala Val Xaa Leu Tyr Asp Tyr
Gln (SEQ ID NO: 9); Thr Ala Val Ala Xaa Tyr Asp Tyr Gln (SEQ ID NO: 10); Thr
Ala Val Ala Leu Xaa Asp Tyr Gln (SEQ ID NO: 11); Thr Ala Val Ala Leu Tyr Xaa
Tyr Gln (SEQ ID NO: 12); Thr Ala Val Ala Leu Tyr Asp Xaa Gln (SEQ ID NO: 13);
and Thr Ala Val Ala Leu Tyr Asp Tyr Xaa (SEQ ID NO: 14).

In‘a sixth embodiment of the invention a method is provided for screening for
potential therapeutic agents which inhibit binding of cortactin to TEM17. Binding of
TEM17 to cortactin is compared in the presence and in the absence of a test agent. A
test agent which diminishes amount of binding of TEM17 to cortactin is identified as

a potential therapeutic agent for treating pathological vascularization.
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In a seventh embodiment of the invention a method of screening for potential
therapeutic agents which inhibit binding of cortactin to TEM3 is provided. Binding of
TEMS3 to cortactin is compared in the presence and in the absence of a test agent. A
test agent which diminishes amount of binding of TEM3 to cortactin is identified as a

potential therapeutic agent for treating pathological vascularization.

In an eighth embodiment of the invention a method is provided of screening
for potential therapeutic agents which inhibit the binding of cortactin to TEM17.
Binding of TEM17 to a polypeptide is compared in the presence and in the absence of
the test agent. The polypeptide is less than 100 amino acid residues in length and
comprises the amino acid sequence TAVALYDYQ (SEQ ID NO: 5). A test agent
which diminishes the amount of binding of TEM17 to the polypeptide is identified as

a potential therapeutic agent for treating pathological vascularization.

In a ninth embodiment of the invention a method is provided of screening for
potential therapeutic agents which inhibit the binding of cortactin to TEM3. Binding
of TEMS3 to a polypeptide is compared in the presence and in the absence of the test
agent. The polypeptide is less than 100 amino acid residues in length and comprises
the amino acid sequence TAVALYDYQ (SEQ ID NO: 5). A test agent which
diminishes amount of binding of TEM3 to the polypeptide is identified as a potential

therapeutic agent for treating pathological vascularization.

In a tenth embodiment of the invention an isolated antibody is provided which
binds to a TEM171I protein. The protein comprises a nidogen Gl-like domain of
TEM17M protein but lacks a signal peptide, a transmembrane domain, and a plexin-
like domain. The antibody does not bind to TEM17M.

In an eleventh embodiment of the invention an isolated antibody is provided
which binds to a TEM17S1 or TEM17S2 protein. The protein comprises a nidogen
G1-like domain and a signal peptide of TEM17M protein, but lacks a transmembrane
domain and a plexin-like domain. The antibody does not bind to TEM17M.

In a twelfth embodiment of the invention a method of detecting a serum

protein indicative of pathological angiogenesis is provided. Binding of a serum
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protein to an antibody which binds to a secreted or intracellular form of TEM17 is

determined. Detection of the serum protein is indicative of pathological angiogenesis.

In another embodiment of the invention a method of detecting expression of
TEM171, TEM17S1, or TEM1782 is provided. A body sample is contacted with an
antibody which specifically binds to TEM171, TEM17S1, or TEM17S2, but not to
TEM17M. Antibody bound to the body sample is detected. The presence of bound

antibody indicates pathological angiogenesis.

According to another aspect of the invention another method is provided for
detecting expression of TEM17I, TEM17S1, or TEM17S2. A body sample is
contacted with a nucleic acid primer or probe which hybridizes to a -polynucleotide
according to SEQ ID NO: 2, 4, or 16, but not with a polynucleotide according to SEQ
ID NO: 20. Hybridized primer or probe is detected. The hybridized primer or probe

indicates pathological angiogenesis.

Still another aspect of the invention is an isolated polynucleotide probe or
primer which is at least 95% identical to a sequence selected from the group
consisting of: nucleotides 1-103 of SEQ ID NO: 2, nucleotides 1018-1379 of SEQ ID
NO: 2, nucleotides 2606-2630 of SEQ ID NO: 2, nucleotides 1072-1433 of SEQ ID
NO: 4, nucleotides 2660-2684 of SEQ ID NO: 4, nucleotides 1177-1633 of SEQ ID
NO: 16, nucleotides 1860-1884 of SEQ ID NO: 16, and complements thereof.

These and other embodiments of the invention provide the art with diagnostic,

drug discovery, and therapeutic tools for cancer.
BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A-1D.  Analysis of TEM17 Structure and Expression. Fig. 1A,
Schematic of TEM17 variants. SP; Signal Peptide, NIDO; region sharing similarity to
Nidogen G1 domain, PSI; Plexin-like domain found in Plexins, Semaphorins and
Integrins, TM; Transmembrane domain. The region where IMT7 monoclonal
antibody binds TEM17-M is indicated. To search for TEM binding proteins, alkaline
phosphatase (AP) was fused to the extracellular domain of TEM17 (APT7) or TEM3
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(APT7R). Fig. 1B, Intron/exon structure of the TEM17 gene. Exon 11 has two
alternative splice acceptor sites; splice acceptor 1 (S1) gives rise to E11A and splice
acceptor 2 (S2) gives rise to E11B. * Exon 10, exon 11A and exon 15 all have stop
codons which disrupt the coding sequence (black in inset) of the different TEM17
variants. The secreted form of TEM17 (TEM17-S) uses the stop codon of either exon
10 or 11A, whereas the intracellular form (TEM17-I) uses exon 11A. The previously
described membrane bound form (TEM17-M) uses E11B to initiate transcription,
exon 14 to produce a transmembrane domain, and uses a stop codon in exon 15. Fig.
1C, Immunoprecipitation of TEM17.  Left panel; An 85 kD protein was
immunoprecipitated (IP) from TEM17-M transfected 293 cells (293/T7) but not
control 293 cells using either a monoclonal antibody (IMT7) or a polyclonal antibody
(pAb) against TEM17. IMT7 antibody was used for Immunoblotting (IB). Right
panel; Proteins immunoprecipitated with IMT7 were either untreated, or treated with
N-Glycosidase-F or else a cocktail of glycosidases and then immunoblotted with
IMT7 monoclonal antibody. Fig. 1D, TEM17-M protein is elevated in tumor tissues.
Left panel; Immunoblotting with IMT7 antibody revealed a triplet pattern that was
elevated in tumors compéred to matched normal tissues from five colorectal cancer
patients (two representative cases are shown). A triplet was also elevated in VX2
Jiver tumors of rabbits compared to normal liver tissue. Note that the bottom band of
the triplet (~85 kD) migrates at a position similar to that observed in 293 cells
transfected with TEM17-M.

Figs. 2A-2C. TEM17 expression in tumor vessels. Fig. 2A,
Immunohistochemical staining of TEM17-M in colon, lung and esophageal tumor
tissues. IMT?7 antibody was used to detect TEM17-M and an anti-von Willebrand
factor (VWF) antibody was used as a control for vessel staining. Following the
addition HRP-labeled secondary antibody, sections were stained with DAB (brown).
Bar=50pm. Fig. 2B, Immunofluorescence staining of TEM17 in colon cancer. Co-
localization of TEM17-M staining with the pan-endothelial marker vWF demonstrates
that the endothelial cells are the predominant cell type responsible for the vessel
staining observed by IH. Bar=50uym. Fig. 2C, TEMI17 staining by transmission
Electron microscopy.  Using IMT7 antibody to detect TEM17-M, staining was
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observed predominantly in the tight junctions between endothelial cells (EC), but a
lower level of expression on the luminal surface of tumor endothelium was also

observed (arrowheads). Bar=200nm.

Figs. 3A-3F. TEM17 and TEM3 interact with cortactin. Fig. 3A, The T7R-
AP binding assay (BA) used to identify TEM17/7R interacting proteins. Note that
three bands of approximately 75, 80 and 85 kD were observed in crude extracts
prepared from mouse brain tissue. Fig. 3B, TEM3 binds cortactin. Extracts prepared
from mouse brain were immunoprecipitated with either non-specific IgG control
antibody (IP-IgG) or an anti-cortactin monoclonal antibody (IP-Cor).
Immunoprecipitated proteins the expected size of cortactin were readily detected
when probed with AP-TEM3 fusion protein. Fig. 3C, TEM17 binds cortactin.
Extracts of 293 cells transfected with TEM17-M were immunoprecipitated with either
non-specific IgG antibody (IP-IgG) or anti-TEM17 monoclonal antibody (IP-T7).
Precipitated proteins were immunoblotted with either anti-TEM17 (a-T7) or anti-
cortactin (0-Cor) antibodies. Note that endogenous cortactin in 293 cells migrates as
a doublet of approximately 80 and 85 kD. Fig. 3D, Endogenous TEM17 and
cortactin interact in tumor extracts. TEM17 was observed in cortactin (IP-Cor), but
not control (IP-IgG) immunoprecipitates of extracts derived from rabbit tumor tissue
(Tumor lysates). Note that only the 85 kD product appeared to co-precipitate with
cortactin. Fig. 3E, Cortactin deletion constructs used to map the TEM17/7R binding
domain. The cortactin repeat region is shown in grey and the SH3 domain in black.
Expression of each deletion construct was verified by Immunoblotting with anti-myc
antibodies. Binding of TEM3 to each of the cortactin deletions was measured using
AP-T7R as a probe in the AP binding assay. Fig. 3F, 13-amino acid residue peptides
sparming the region of cortactin responsible for binding TEM17/7R were spotted onto
a membrane and probed with AP-TEM3. The three peptides that gave the strongest

signal are shown along with their minimal consensus (red).
DETAILED DESCRIPTION OF THE INVENTION

We have identified secreted and intracellular forms of TEMI17, a tumor

endothelium marker which is abundantly expressed in the tumor endothelium
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transcriptome. The existence of non-membrane bound forms of TEM17 permits
serum assays of the marker to identify, monitor, and predict tumor growth. We have
also identified a binding partner of TEM17, cortactin. Cortactin binds to TEM17 via
a particular 9 amino acid region. This region can be used to target therapeutic and
diagnostic agents to tumor endothelium. Moreover, the binding interaction between
TEM17 and cortactin can be used in drug discovery assays. Drugs which inhibit the
binding interaction may inhibit the function of one or both of TEM17 and cortactin in
vivo. Cortactin also binds to TEM3 protein, which is homologous to TEM17, and can

be used similarly in drug discovery assays.

Polypeptides according to the présent invention can be full length or portions
of native proteins. Portions comprise anything less than full length proteins, including
proteins that have one amino acid residue less than the full length protein.
Polypeptides may comprise less than 250 amino acid residues, less than 200, less than
150, less than 100, less than 75, less than 50, less than 25, less than 20, or less than 15

amino acid residues.

Those skilled in the art appreciate that there are many established algorithms
available to align two amino acid sequences. The “FASTA” similarity search
algorithm of Pearson & Lipman is a suitable protein alignment method for examining
the level of identity shared by an amino acid sequence disclosed herein and the amino
acid sequence of a putative variant. The FASTA algorithm is described by Pearson &
Lipman, Proc. Nat'l Acad. Sci. USA 85:2444 (1988), and by Pearson, Meth. Enzymol.
183:63 (1990). Briefly, FASTA first characterizes sequence similarity by identifying
regions shared by the query sequence (e.g., SEQ ID NO: 1) and a test sequence that
have either the highest density of identities (if the ktup variable is 1) or pairs of
identities (if ktup=2), without considering conservative amino acid substitutions,
insertions, or deletions. The ten regions with the highest density of identities are then
rescored by comparing the similarity of all paired amino acids using an amino acid
substitution matrix, and the ends of the regions are “trimmed” to include only those
residues that contribute to the highest score. If there are several regions with scores
greater than the “cutoff” value (calculated by a predetermined formula based upon the

length of the sequence the ktup value), then the trimmed initial regions are examined
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to determine whether the regions can be joined to form an approximate alignment
with gaps. Finally, the highest scoring regions of the two amino acid sequences are
aligned using a modification of the Needleman-Wunsch-Sellers algorithm
(Needleman & Wunsch, J. Mol Biol48:444 (1970); Sellers, SIAM J. Appl.
Math.26:787 (1974)), which allows for amino acid insertions and deletions. Preferred
parameters for FASTA analysis are: ktup=1, gap opening penalty=10, gap extension
penalty=1, and substitution matrix=BLOSUMG62. These parameters can be introduced
into a FASTA program by modifying the scoring matrix file ("SMATRIX"), as
explained in Appendix 2 of Pearson, Meth. Enzymol. 1 83:63 (1990).

FASTA can also be used to determine the sequence identity of nucleic acid
molecules using a ratio as disclosed above. For nucleotide sequence comparisons, the
ktup value can range between one to six, preferably from three to six, most preferably
three, with other parameters set as default. Since the DNA sequences shown in the
sequence listing represent double stranded sequences, sequences which hybridize to
or are complementary to or are identical with any of the sequences shown can have

the polarity and sequence of either strand of the double strand.

Variations in percent identity can be due, for example, to amino acid
substitutions, insertions, or deletions. Amino acid substitutions are defined as one for
one amino acid replacements. They are conservative in nature when the substituted
amino acid has similar structural and/or chemical properties. Examples of
conservative replacements are substitution of a leucine with an isoleucine or valine,
an aspartate with a glutamate, or a threonine with a serine. The cortactin binding
region may contain one amino acid substitution, so long as it still retains binding

activity.

Fusion proteins can be made using recombinant DNA techniques. One of the
fusion partners can be a polypeptide comprising a cortactin binding domain. The
other fusion partner can be a diagnostic or therapeutic agent. The diagnostic agent
can be, for example enzyme, such as alkaline phosphatase, or a fluorescent or
bioluminescent protein. Any diagnostic agent can be used which is detectable in the

intended assay. Therapeutic agents can be any that the artisan wanis delivered to



10

15

20

25

WO 2006/034191 PCT/US2005/033479

10

pathologic endothelium. These agents may be cytotoxic agents, such as biological or
chemical toxins. Antibodies or parts of antibodies can be used a therapeutic agents.
Diagnostic or therapeutic moieties can be attached to a polypeptide of the present
invention synthetically, without recourse to recombinant DNA technology. Suitable
chemical linkages will depend on the identity of the moieties to be attached.
However, standard chemical linkages can be used for this purpose. The diagnostic or

therapeutic moieties which are attached synthetically need not be proteins.

Diagnostic and therapeutic agents according to the invention can be delivered
by any means known in the art. The delivery means will depend on the location of the
site of pathological angiogenesis. For example, a skin lesion can be treated topically,
while an internal tumor may be treated systemically.  Suitable means of
administration include without limitation: oral, vaginal, rectal, subcutaneous,
intramuscular, intravenous, intranasal, intrabronchial, intraarterial, intratumoral, and
transdermal. Diagnostic agents are typically chemical moieties which can be detected
from outside the body without invasive procedures. Thus such moieties may be
radioactive moieties which can be detected by appropriate imaging techniques.

Similarly contrast dyes can be used to increase detectability using imaging techniques.

Binding assays of cortactin or cortactin pollypeptides or fusion proteins to
TEM17 or TEM3 or their related polypeptides or fusion proteins can be performed in
vitro or in vivo. Full length proteins can be used or portions which specifically bind
to the opposite binding partner. Fusion proteins or conjugates can be used in such
assays. Any format for determining binding of two proteins can be used. Numerous
binding assays are known in the art. The skilled artisan is able to select the most
convenient assay format for his or her situation. Examples of assays include filter
binding assays, pseudo-western blotting assays, co-immunoprecipitation assays, two-
hybrid assays, fluorescence resonance energy transfer assays, and bioluminescence
resonance energy transfer assays. Any form of TEM17 (e.g., M, S1, S2, I) or TEM3
can be used. Such forms include variants having at least 95 % identity with the

particular sequences disclosed herein.



10

15

20

25

30

WO 2006/034191 PCT/US2005/033479

11

Antibodies according to the invention are able to bind to unique portions of
TEM17 -S1, -S2, or I, relative to TEM17M. Using the information provided in the
present invention regarding structure of these forms of the protein, one can use as an
immunogen, a region of a TEM17 protein which is not contained within TEM17M.
Such regions may be selected from the encoded sequences of: nucleotides 1-103 of
SEQ ID NO: 2, nucleotides 1018-1379 of SEQ ID NO: 2, nucleotides 2606-2630 of
SEQ ID NO: 2, nucleotides 1072-1433 of SEQ ID NO: 4, nucleotides 2660-2684 of
SEQ ID NO: 4, nucleotides 1177-1633 of SEQ ID NO: 16, and nucleotides 1860-
1884 of SEQ ID NO: 16. Alternatively, or in conjunction, one can use such a region
of a TEM17 protein to screen and/or select antibodies. Those of skill in the art will
know numerous antibody binding assays which can be used preparatively or

analytically to obtain antibodies which bind to one protein but not to a second protein.

Antibody-antigen binding assays can also' be readily selected by the skilled
artisan to detect secreted or intracellular forms of TEM17 (-S1, -S2, or -I, for
example) in the blood, plasma, or serum of a patient. Antigen-antibody binding can
also be detected in tissue samples (e.g., immunohistochemically), stool, urine, saliva,
sputum, or other convenient body sample. Similarly, nucleic acid binding or
amplification reactions can be used to determine whether any of the secreted or
intracellular forms of TEM17 are expressed. Such techniques include RT-PCR, in
situ hybridization, or other hybridization or amplification techniques. Suitable probes
and primers which can be employed typically hybridize to, are at least 95 % identical
to, or are complementary to a sequence selected from the group consisting of:

nucleotides 1-103 of SEQ ID NO: 2, nucleotides 1018-1379 of SEQ ID NO: 2,
nucleotides 2606-2630 of SEQ ID NO: 2, nucleotides 1072-1433 of SEQ ID NO: 4,
nucleotides 2660-2684 of SEQ ID NO: 4, nucleotides 1177-1633 of SEQ ID NO: 16,
nucleotides 1860-1884 of SEQ ID NO: 16, and their complements.

Selective delivery of agents to tumor endothelium is a major goal of current
anti-angiogenic approaches to cancer therapy. An ideal marker for such selective
targeting would be highly expressed in tumor endothelium but absent or exceedingly
rare in all non-tumor endothelium of adults. To date few, if any, markers have been

identified that meet such strict criteria. TEM17 is of particular interest in this regard
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because it was the most abundant novel transcript identified in an unbiased screen for
transcripts differentially expressed in tumor endothelial cells and it was predicted to
reside at the cell surface. Using antibodies we demonstrate that the TEM17 protein,
like its mRNA, is overexpressed in human tumor endothelium. We also show that
TEM17-M is glycosylated and present at the cell surface, though most of it appears to

lie in the adhesive junctions between endothelial cells.

In an attempt to identify binding partners for TEM17, we adopted an
approach that involved probing tissue lysates with AP-TEM17 or AP-TEM3 fusion
proteins. Using the AP-TEM17/3 binding assay to guide biochemical purification, we
identified cortactin as a protein capable of binding both TEM17 and TEM3. The
minimal region of cortactin required for TEM17 binding was a 9 amino acid residue
sequence located immediately adjacent to the SH3 domain. This 9 amino acid residue
sequence allows construction of small molecular weight compounds (peptides or

analogs) that can target tumor endothelium for diagnostic or therapeutic purposes.

The identification of a putative intracellular TEM17 variant suggests that a
physiological interaction between TEM17 and cortactin could occur intracellularly.
In support of this view, the cytoplasmic variant of TEM17 contains a Nidogen-like
domain that may be involved in mediating protein-protein interactions (7).
Regardless of whether or not cortactin is a physiological ligand of TEM17 and TEM3,
its 9 amino acid binding domain is a useful tool for directing agents to tumor

endothelium.

The identification of splice variants of TEM17 that are secreted is also of
interest.  For example, there is an urgent need for serum markers that can directly
measure the response to anti-angiogenic therapies. Thus, one can use ELISAs for
detection of circulating TEM17-S1 and TEM17-S2 proteins in patients with cancer
and other diseases involving abnormal angiogenesis. TEM17-S1 and TEM17-52
levels provide useful surrogate markers of angiogenesis which can be measured using

monoclonal antibodies that specifically target the extracellular domain of TEM17-S.
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While the invention has been described with respect to specific examples
including presently preferred modes of carrying out the invention, those skilled in the
art will appreciate that there are numerous variations and permutations of the above
described systems and techniques that fall within the spirit and scope of the invention

as set forth in the appended claims.
EXAMPLES

Example 1

Materials and Methods

TEM17 antibodies.  An anti-TEM17 polyclonal antibody was made by
immunizing rabbits with a recombinant protein encompassing amino acids 23 to 412
of the extracellular region of TEM17-M (Genovac). Serum was tested for anti-
TEM17 reactivity by immunostaining 293 cells transfected with TEM17 plasmid, and
rabbit polyclonal anti-serum was purified using protein A Sepharose.. An Anti-
TEM17 monoclonal antibody (clone IMT?7) was raised against the peptide sequence
NNLSPKTKGTPVHLGTI (SEQ ID NO: 19) that resides in the extracellular region of

TEM17-M, proximal to the transmembrane domain (Imgenex).

Immunohistochemistry. Paraffin sections were deparaffinized, incubated with
proteinase K (Invitrogen), heated at 95°C for 20 min in citrate buffer (pH 6), and
treated with peroxidase blocking reagent (Dako). Sections were incubated with a
polyclonal antibody against vWF (Dako) or monoclonal antibody against TEM17
(clone IMT7) followed by a biotin-conjugated secondary antibody (Pierce). A third
Jayer consisting of HRP-conjugated anti-biotin (Dako) was then followed by
diaminobenzidine (DAB; Sigma) staining. Sections were counterstained with

hematoxylin.

Immunofluorescence. Dual-colour immunofluorescence was performed on
fresh-frozen sections fixed in Leukoperm (Serotec) and stained with anti-TEMI17
monoclonal (IMT?7) and anti-vWF polyclonal (Dako) antibodies. vWF was detected
with a FITC-conjugated anti-rabbit antibody (Jackson Immunoresearch Laboratories),
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and TEM17 was detected using a biotin anti-mouse antibody (Jackson) followed by

rhodamine-streptavidin (Vector).

Immunoelectron Microscopy. Fresh colorectal cancer specimens were fixed
in 4% paraformaldehyde, 0.1% glutaraldehyde in phosphate-buffered saline (PBS)
(pH 7.2) overnight at 40C. Samples were rinsed in PBS, incubated with 0.25% tannic
acid (Mallinckrodt) in PBS for 1 hour, rinsed again, and uncrosslinked glutaraldehyde
was reduced with 50mM NH4C] in PBS. Samples were washed in 0.1M maleate
buffer prior to en bloc staining with 2% uranyl acetate in 0.1M maleate buffer. After a
graded ethanol series, dehydrated samples were infiltrated and embedded with L.R.
white resin. Samples were polymerized in tightly sealed gelatin capsules for 2 days at
40°C. 70-80nm thick sections were cut and picked up on Formvar-coated nickel
grids. After incubating with IMT7 monoclonal antibody and 6nm gold-conjugated
anti-rabbit secondary antibody (Jackson Laboratories), sections were post-fixed with
2% glutaraldehyde and stained with uranyl acetate followed by lead citrate. All grids
were viewed and photographed on a Phillips CM 120 TEM operating at 80 Kv.

Immunoblotting. Samples were separated by SDS-PAGE and transferred to a
PDVF membrane (Millipore). Immunoblots were probed with an anti-TEM17
antibody (IMT7), anti-myc antibody (Sigma) or anti-cortactin antibody (Upstate)
followed by an HRP-conjugated anti-mouse secondary antibody (Jackson), and
visualized using the ECL plus system (Amersham) according to the supplier’s

instructions.

Immunoprecipitation. Extracts from mouse brain tissues (Pelfreez
Biologicals), 293 cells, or 293 cells transfected with TEM17-M were incubated
overnight with the antibodies described above or with or with non-specific rabbit or
mouse IgG as controls. Precipitated proteins were eluted from protein G-agarose
beads (Roche) and detected by Immunoblotting with anti-TEM17 (IMT7) or anti-
cortactin (Upstate) monoclonal antibodies. For deglycosylation, precipitated proteins
were treated with N-glycosidase-F alone or a cocktail containing N-glycosidase-F,
Endo-O-Glycosidase, a-2(3,6,8,9)-Neuraminidase, B(1,4)-Galactosidase and B-N-
Acetylglycosaminidase (Sigma).
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AP-TEM17/3 and cortactin deletion constructs. cDNAs encoding the
extracellular regions of TEM17-M (amino acids 1-423) or TEM3 (amino acids 1-450)
were PCR-amplified and directionally cloned into the AP-Tag5 vector (Genhunter) by
incorporating the restriction enzyme sites Nhel and HindIII (TEM17-M) or Nhel and
BgllI (TEM3) into the PCR forward and reverse primers respectively. The cortactin
deletion constructs were made by PCR amplification from full length human cortactin
cDNA (accession number BC008799). A Sfi-1 restriction site was placed in the
forward primer and an EcoR1 site was place in the reverse primer for directional
cloning into pCMV-Myc (Becton Dickinson). All vectors generated by PCR were

sequence verified to ensure they were mutation free.

AP-TEM17/7R binding assay. Samples were separated by SDS-PAGE and
transferred to a PDVF membrane (Millipore). Membranes were probed directly with
supernatants from 293 transfectants expressing either AP alone (control), AP-TEM17
or AP-TEM3, and then visualized using BCIP/NBT substrate (Sigma). For added
sensitivity, in some experiments anti-AP antibody (Sigma) was added, followed by
HRP-conjugated anti-mouse secondary antibody (Jackson). Blots were visualized on

X-ray film using an ECL detection system (Amersham).

Biochemical purification of cortactin. Using the AP-TEM3 binding assay as a
screen to follow activity, we fractionated protein extracts from 100 mouse brains
(Pelfreez) using anion exchange (Bio-Scale Q20 column, Bio-Rad) followed by cation
exchange (Bio-Scale S20 column, Bio-Rad) chromatography. This was followed by
affinity chromatography using anti-AP beads (Sigma) that had been armed with the
AP-TEM3 fusion protein. Finally, purified extract was loaded onto an SDS-
denaturing gel, stained with Coomassie Blue, and two prominent protein bands that
migrated at about ~75 and 80 kD were gel isolated. Following tryptic digestion and
analysis using mass spectroscopy (Microchemistry and Proteomics analysis facility,

Harvard University) both bands were identified as cortactin.
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Example 2
Characterization of TEM17 gene products

While attempting to clone the full-length human TEMI17 gene by PCR
amplification of cDNA obtained from tumor-derived endothelial cells (3) we noticed
additional PCR products that were larger than expected. Sequencing of these
products revealed that various forms of TEM17 exist in tumor endothelium, each

derived by alternative splicing (Fig. 1A and Table 1).
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Table 1. Exons of the various TEM17 alternative splice variants and structural
domains”

name  Accession’ Exons SP NIDO PSI TM
TEM17-M AF279144 1B 23 456,7,8,9,11B,12,13,14,15 + + + +
TEM17-
S1 AY704670 1B,2,3,4,5,6,7,8,9,11A,12,13,14,15 + + - -
TEM17-
S2 AY704671 1B,2,3,4,5,6,7,8,9,10,11A,12,13,14,15 + + - -
TEM17-1  AY704672 1A,2,3,4,5,6,7,8,9,11A,12,13,14,15 - + - -

9SP; signal peptide; NIDO: nidogen domain; PSI: plexin-like domain found in
Plexins, Semaphorins and Integrins; TM: Transmembrane domain
bGenbank accession number

Comprehensive PCR analyses and comparisons with EST and genomic
sequence allowed us to compile the intron/exon structure of TEM17 shown in Fig.
1B. In one of the transcripts identified, an alternative splice acceptor site resulted in a
new exon (exonl1A) encoding a stop codon prior to the transmembrane domain (Fig
1B). The predicted protein product is a secreted TEM17 molecule (TEM17-S1) with
an intact Nidogen-like domain. Likewise, another novel exon, exon 10, was identified
and found to contain a premature stop codon producing a second secreted form of
TEM17 (TEM17-S2; see Table 1). We also noticed new sequences in the EST
repository which suggested that an alternative exon 1 (called E1A) might exist
upstream of the original exon 1 (called E1B). Indeed, using PCR primers from
sequences within this exon we were able to verify vits expression in ¢cDNA isolated
from tumor-derived endothelium. Sequencing of the amplified cDNA revealed that
exon 1A is used in conjunction with exon E11A such that the predicted product lacks
both a signal peptide and transmembrane domain, and is expected to reside
intracellularly (TEM17-I, see Table 1). To differentiate the various forms of TEM17,

we now refer to the original membrane bound form as TEM17-M.

Endothelial cell surface proteins are attractive targets because of their
accessibility to blood-borne therapeutics. In order to determine whether or not
TEM17-M protein represents a potential target within tumor endothelium, we

generated a monoclonal antibody that would specifically reco gnize TEM17-M but not
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TEM17-1 or TEM17-S. The antibody, called IMT7, was generated against a peptide
sequence just outside the transmembrane domain of TEM17M (Fig. 1A). We also
generated a rabbit polyclonal antibody against the entire extracellular domain of
TEM17-M. Using 293 cells transfected with the gene encoding TEM17-M, we found
that both the monoclonal and polyclonal antibodies were able to immunoprecipitate a
product of ~85 kD (Fig. 1C). The electrophoretic behavior of this polypeptide was
slower than that expected from the 54 kD predicted from its amino acid sequence.
The decreased mobility was apparently due to glycosylation, as treatment with

glycosidase reduced the apparent size by ~20 kD (Fig. 1C).

To determine if the expression of the TEM17 protein, like its mRNA, was
elevated in colorectal tissues, we prepared protein extracts from normal colonic
mucosa or colorectal tumors of five patients. Immunoblotting with TEM17 antibodies
revealed elevated expression of the expected 85 kD product as well as additional 90
kD and 95 kD products in each of the tumor tissues tested (Fig. 1D and data not
shown). The reason for the two larger bands observed in each of the tumor samples is
not clear, but could be due to alternative splicing, post-translational glycosylation, or
ubiquitination. Although the relative abundance of each of the products in the
85/90/95 kD triplet varied between samples, all three were readily
immunoprecipitated from tumor extracts with either the polyclonal or the monoclonal

anti-TEM17 antibodies.
Example 3
Cellular localization of TEM17 protein

To identify the cellular source of the TEM17 protein observed in the human
tumor extracts, we performed a histological survey of various tumor types. As shown
in Fig. 2A, immunohistochemistry revealed a vessel-like pattern of staining in
colorectal cancers, while TEM17 staining was undetectable in the normal colonic
mucosa (data not shown). We observed a similar pattern of staining of tumor vessels
in esophagus, lung and bladder cancers (Fig. 2A and data not shown). To determine

whether the endothelial cells were responsible for the vessel-like patterns of staining,
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we performed co-localization studies with an antibody to the pan-endothelial marker
von Willebrand Factor (VWF). As shown in Fig. 2B, TEM17 staining co-localized
with vWF in tumor endothelium. Finally, we performed transmission electron
microscopy using the same antibodies. TEM17-M was predominantly expressed at
the tight junctions between endothelial cells, although some expression at the luminal

surface was also detected (Fig. 2C).

Because the expression pattern of mTEM17 mRNA was undetectable in the
tumor endothelium of mice (4), we sought other tumor model systems that would
allow us to study TEM17 in the context of tumor angiogenesis in vivo. We found that
the VX2 rabbit tumor system was suitable for this purpose, as a robust triplet of
TEM17 polypeptides was apparent upon Western blotting of an intrahepatic tumor but

not in the adjacent normal liver tissue (Fig 1D).
Example 4
Identification of a TEM17/7R binding protein

To identify TEM17 binding partners, we constructed a fusion protein in which
the extracellular domain of TEM17 was joined to alkaline phosphatase (AP) (AP-T7;
Fig. 1A). Because TEM3 mRNA has been shown to be highly expressed in tumor
endothelium, we also fused its extracellular region to AP (AP-T7R). The AP-TEM
vectors were transfected into mammalian 293 cells, and the secreted fusion proteins
used to probe various tissue extracts using a modified western blotting assay. Protein
extracts were resolved on denaturing gels, transferred to nitrocellulose, and blotted
using AP-T7/T7R fusion proteins. When various tissue extracts were tested in this
assay using AP alone, no binding was detected. However, when probed with either
AP-T7 or AP-T7R, a prominent doublet of 80 and 85 kD was observed in every
mouse and human tissue examined. Brain tissue appeared to be unique in that it
contained a 75 kD product in addition to the 80/85 kD doublet (Fig. 3A). We chose to
use mouse brain for biochemical purification because the products recognized by the
AP-T7 and AP-T7R fusion proteins were particularly abundant in this tissue.
Although similar patterns were observed with both AP-T7 and AP-T7R probes, the
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latter yielded slightly stronger signals and were therefore used for subsequent

screening assays.

Using the modified western blot assay as a screen, we biochemically
fractionated and purified the 75 and 80 kD proteins using a strategy that involved
tandem ion-exchange chromatography, affinity chromatography and preparative SDS-
PAGE. When the 75 and 80 kD bands were excised from the gel and analyzed by
MS/MS Mass spectroscopy, both were independently identified as cortactin.
Interestingly, others have shown that cortactin typically migrates as a doublet of 80/85
kD with the difference in size presumably due to phosphorylation (5). Furthermore,
the additional ~75 kD product observed in brain tissue presumably represents a brain-

specific alternative splice variant that harbors a deletion in the cortactin repeat region

(©).

To verify the interaction between endogenous cortactin and TEM17/3, we
immunoprecipitated cortactin from mouse brain extracts using anti-cortactin
monoclonal antibody and then probed the blot using the AP-TEM3 fusion protein. As
shown in Fig. 3B, AP-TEM3 binds specifically to proteins which are the expected
size of cortactin. To determine if TEM17, like TEM3, could also bind cortactin, the
IMT7 monoclonal antibody was used to immunoprecipitate TEM17 from 293 cells
expressing exogenous TEM17. A strong band of the expected size for endogenous
cortactin was observed in these immunoprecipitates (Fig. 3C). Importantly,
endogenous TEM17 also co-precipitated with cortactin in lysates derived from rabbit
tumor tissues, although only the 85 kD product of the triplet was observed (Fig. 3D).
Thus, cortactin appears to bind both TEM17 and TEM3.

To map the region of cortactin responsible for binding TEM17 and TEM3, we
generated a series of myc-tagged deletion constructs (Fig. 4A). Following exogenous
expression in 293 cells, each of the cortactin deletions could be readily detected using
an anti-myc antibody (Fig. 4A). Probing the same deletion-containing extracts with
the TEM3-AP fusion protein revealed that the minimal sequence required for binding
was in the plexin-like domain immediately adjacent to the SH3 domain. Because the

minimal region required for binding was still more than 100 amino acids, we



WO 2006/034191 PCT/US2005/033479
21
generated a series of overlapping 20 amino acid peptides encompassing this entire
region. When each of these peptides were spotted onto nitrocellulose and blotted with
the AP-TEM3 fusion protein, a minimal 9 amino acid consensus sequence that

appeared to be critical for binding was identified (Fig. 4B).
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We claim:

10.

11.

. Anisolated and purified TEM17I protein which comprises a nidogen G1-like

domain of TEM17 protein having an amino acid sequence as shown in SEQ
ID NO: 1 or variants thereof having at least 95 % identity with said sequence,
wherein said TEM171 protein lacks a signal peptide, a transmembrane domain,
and a plexin-like domain.

An isolated and purified polynucleotide which encodes a TEM171 protein
according to claim 1.

An isolated and purified TEM171 protein according to claim 1 which has the
amino acid sequence shown in SEQ ID NO: 1.

An isolated and purified polynucleotide according to claim 2 which encodes a
TEM17I protein which has the amino acid sequence shown in SEQ ID NO: 1.
An isolated and purified polynucleotide of claim 4 which comprises the
nucleotide sequence shown in SEQ ID NO: 2.

An isolated and purified TEM17S protein which comprises a nidogen G1-like
domain and a signal peptide of TEM17 protein having an amino acid sequence
as shown in SEQ ID NO: 3 or SEQ ID NO: 15 or variants of either having at
least 95 % identity with said sequence, wherein said TEM17S protein lacks a
transmembrane domain and a plexin-like domain.

An isolated and purified polynucleotide which encodes a TEM178S protein
according to claim 6.

An isolated and purified TEM17S protein according to claim 6 which has the
amino acid sequence shown in SEQ ID NO: 3 or SEQ ID NO: 15.

An isolated and purified polynucleotide according to claim 7 which encodes a
TEM17S protein which has the amino acid sequence shown in SEQ ID NO: 3
or SEQ ID NO: 15.

An isolated and purified polynucleotide of claim 9 which comprises the
nucleotide sequence shown in SEQ ID NO: 4 or SEQ ID NO: 16.

A polypeptide of less than 100 amino acids, said polypeptide comprising an
amino acid sequence selected from the group consisting of: Thr Ala Val Ala
Leu Tyr Asp Tyr Gln (SEQ ID NO: 5); Xaa Ala Val Ala Leu Tyr Asp Tyr
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

24

Gln (SEQ ID NO: 6); Thr Xaa Val Ala Leu Tyr Asp Tyr Gln (SEQ ID NO:
7); Thr Ala Xaa Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 8); Thr Ala Val Xaa
Leu Tyr Asp Tyr Gln (SEQ ID NO: 9); Thr Ala Val Ala Xaa Tyr Asp Tyr Gln
(SEQ ID NO: 10); Thr Ala Val Ala Leu Xaa Asp Tyr Gln (SEQ ID NO: 11);
Thr Ala Val Ala Leu Tyr Xaa Tyr Gln (SEQ ID NO: 12); Thr Ala Val Ala
Leu Tyr Asp Xaa Gln (SEQ ID NO: 13); and Thr Ala Val Ala Leu Tyr Asp
Tyr Xaa (SEQ ID NO: 14).

The polypeptide of claim 11, said polypeptide consisting of the amino acid
sequence TAVALYDYQ (SEQ ID NO: 5).

A recombinant fusion protein comprising a first polypeptide which is the
polypeptide of claim 11 and a second polypeptide which is an enzyme.

A recombinant fusion protein comprising a first polypeptide which is the
polypeptide of claim 11 and a second polypeptide which is a therapeutic agent.
The recombinant fusion protein of claim 14 wherein the therapeutic agent is
cytotoxic.

A recombinant fusion protein comprising a first polypeptide which is the
polypeptide of claim 11 and a second polypeptide which is a fluorescent
protein.

A recombinant fusion protein comprising a first polypeptide which is the
polypeptide of claim 11 and a second polypeptide which is a bioluminescent
protein.

A conjugate comprising the polypeptide of claim 11 conjugated to a
diagnostically detectable moiety.

The conjugate of claim 18 wherein the diagnostically detectable moiety isa
radioactive moiety.

A conjugate comprising the polypeptide of claim 11 conjugated to a
therapeutic moiety.

The conjugate of claim 20 wherein the therapeutic moiety is a radioactive
moiety.

A recombinant fusion protein comprising a first polypeptide which is the

polypeptide of claim 12 and a second polypeptide which is an enzyme.
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25.

26.

27.

28.

29.

30.
31.

32.

33.
34.

35.
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A recombinant fusion protein comprising a first polypeptide which is the
polypeptide of claim 12 and a second polypeptide which is a therapeutic agent.
The recombinant fusion protein of claim 23 wherein the therapeutic agent is
cytotoxic.
A recombinant fusion protein comprising a first polypeptide which is the
polypeptide of claim 12 and a second polypeptide which is a fluorescent
protein.
A recombinant fusion protein comprising a first polypeptide which is the
polypeptide of claim 12 and a second polypeptide which is a bioluminescent
protein.
A conjugate comprising the polypeptide of claim 12 conjugated to a
diagnostically detectable moiety.
The conjugate of claim 27 wherein the diagnostically detectable moiety is a
radioactive moiety.
A method of delivering a therapeutic agent to tumor endothelium, comprising
the step of:
administering a therapeutic agent to a patient harboring a tumor, .
wherein the therapeutic agent is linked to the polypeptide of claim 11.
The method of claim 29 wherein the therapeutic agent is a second polypeptide.
The method of claim 29 wherein the therapeutic agent is covalently linked to
the polypeptide.
A method of delivering a diagnostic agent to tumor endothelium, comprising
the step of:
administering a diagnostic agent to a patient harboring a tumor,
wherein the diagnostic agent is linked to the polypeptide of claim 11.
The method of claim 32 wherein the diagnostic agent is a second polypeptide.
The method of claim 32 wherein the diagnostic agent is covalently linked to
the polypeptide.
A method of screening for potential therapeutic agents which inhibit binding
of cortactin to TEM17, comprising the steps of:
comparing binding of TEM17 to cortactin in the presence and in the

absence of a test agent, wherein a test agent which diminishes amount
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40.

41.

42.

43.

44,
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of binding of TEM17 to cortactin is identified as a potential therapeutic
agent for treating pathological vascularization. | A
The method of claim 35 wherein the TEM17 and cortactin are contacted in
Vitro. '
The method of claim 35 wherein the TEM17 and cortactin are expressed on
cells which are contacted.
The method of claim 35 wherein the TEM17 and cortactin are portions of
fusion proteins.
A method of screening for potential therapeutic agents which inhibit binding
of cortactin to TEM3, comprising the steps of:
comparing binding of TEM3 to cortactin in the presence and in the
absence of a test agent, wherein a test agent which diminishes amount
of binding of TEM3 to cortactin is identified as a potential therapeutic
agent for treating pathological vascularization.
The method of claim 39 wherein the TEM3 and cortactin are contacted in
vitro.
The method of claim 39 wherein the TEM3 and cortactin are expressed on
cells which are contacted.
The method of claim 39 wherein the TEM3 and cortactin are portions of
fusion proteins.
A method of screening for potential therapeutic agents which inhibit the
binding of cortactin to TEM17, comprising the steps of:
comparing binding of TEM17 to a polypeptide in the presence and in
the absence of the test agent, wherein the polypeptide is less than 100
amino acid residues in length, said polypeptide comprising the amino
acid sequence TAVALYDYQ (SEQ ID NO: 5) wherein a test agent
which diminishes the amount of binding of TEM17 to the polypeptide
is identified as a potential therapeutic agent for treating pathological
vascularization.
The method of claim 43 wherein the TEM17 and the polypeptide are contacted

in vitro.
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The method of claim 43 wherein the TEM17 and the polypeptide are

expressed on cells which are contacted.

The method of claim 43 wherein the TEM17 and the polypeptide are portions

of fusion proteins.

A method of screening for potential therapeutic agents which inhibit the

binding of cortactin to TEM3, comprising the steps of:
comparing binding of TEM3 to a polypeptide in the presence and in
the absence of the test agent, wherein the polypeptide is less than 100
amino acid residues in length, said polypeptide comprising the amino
acid sequence TAVALYDYQ (SEQ ID NO: 5), wherein a test agent
which diminishes amount of binding of TEM3 to the polypeptide is
identified as a potential therapeutic agent for treating pathological
vascularization.

The method of claim 47 wherein the TEM3 and the polypeptide are contacted

in vitro.

The method of claim 47 wherein the TEM3 and the polypeptide are expressed

on cells which are contacted.

The method of claim 47 wherein the TEM3 and the polypeptide are portions

of fusion proteins.

An isolated antibody which binds to a TEM171 protein which comprises a

nidogen G1-like domain of TEM17M protein but lacks a signal peptide, a

transmembrane domain, and a plexin-like domain, wherein said antibody does

not bind to TEM17M.

The isolated antibody of claim 51 which binds to an epitope encoded by exon

11A.

An isolated antibody of claim 51 which binds to a TEM171I protein which has

the amino acid sequence shown in SEQ ID NO: 1, wherein said antibody does

not bind to TEM17M as shown in SEQ ID NO: 17.

The isolated antibody of claim 53 which binds to an epitope encoded by exon

11A.

An isolated antibody which binds to a TEM17S1 or TEM178S2 protein which

comprises a nidogen G1-like domain and a signal peptide of TEM17M
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67.

68.

28

protein, but lacks a transmembrane domain and a plexin-like domain, wherein
said antibody does not bind to TEM17M.
The isolated antibody of claim 55 which binds to an epitope encoded by exon
10.
An isolated antibody of claim 55 which specifically binds to a TEM1751 OR
TEM1782 protein which has the amino acid sequence shown in SEQ ID NO:
3 or SEQ ID NO: 15, wherein said antibody does not bind to TEM17M as
shown in SEQ ID NO: 17.
The isolated antibody of claim 57 which binds to an epitope encoded by exon
10.
The isolated antibody of claim 57 which binds to an epitope encoded by exon
11A.
A method of detecting a serum protein indicative of pathological angiogenesis,
comprising:
detecting binding of a serum protein to an antibody of any of claims
51-59, wherein detection of the serum protein is indicative of
pathological angiogenesis.
A polynucleotide encoding the recombinant fusion protein of claim 13-17.
The polypeptide of claim 11 wherein the amino acid sequence is Thr Ala Val
Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 5).
The polypeptide of claim 11 wherein the amino acid sequence is Xaa Ala Val
Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 6).
The polypeptide of claim 11 wherein the amino acid sequence is Thr Xaa Val
Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 7).
The polypeptide of claim 11 wherein the amino acid sequence is Thr Ala Xaa
Ala Leu Tyr Asp Tyr Gln (SEQ ID NO: 8).
The polypeptide of claim 11 wherein the amino acid sequence is Thr Ala Val
Xaa Leu Tyr Asp Tyr Gln (SEQ ID NO: 9).
The polypeptide of claim 11 wherein the amino acid sequence is Thr Ala Val
Ala Xaa Tyr Asp Tyr Gln (SEQ ID NO: 10).
The polypeptide of claim 11 wherein the amino acid sequence is Thr Ala Val
Ala Leu Xaa Asp Tyr Gln (SEQ ID NO: 11).
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The polypeptide of claim 11 wherein the amino acid sequence is Thr Ala Val
Ala Leu Tyr Xaa Tyr Gln (SEQ ID NO: 12).
The polypeptide of claim 11 wherein the amino acid sequence is Thr Ala Val
Ala Leu Tyr Asp Xaa Gln (SEQ ID NO: 13).
The polypeptide of claim 11 wherein the amino acid sequence is Thr Ala Val
Ala Leu Tyr Asp Tyr Xaa (SEQ ID NO: 14).
A polypeptide comprising a portion of cortactin consisting of less than 100
amino acids, said polypeptide comprising the amino acid sequence
TAVALYDYQ (SEQ ID NO: 5).
The polypeptide of claim 72 wherein the portion of cortactin consists of less
than 50 amino acids.
The polypeptide of claim 72 wherein the portion of cortactin consists of less
than 25 amino acids.
The polypeptide of claim 72 wherein the portion of cortactin consists of less
than 15 amino acids.
The method of claim 35 wherein the TEM 17 protein is TEM17S1 .
The method of claim 35 wherein the TEM 17 protein is TEM1752.
The method of claim 35 wherein the TEM 17 protein is TEM171L.
The method of claim 35 wherein the TEM 17 prc;tein is TEM17M.
The method of claim 43 wherein the TEM 17 protein is TEM17S1 .
The method of claim 43 wherein the TEM 17 protein is TEM17S2.
The method of claim 43 wherein the TEM 17 protein is TEM17L
The method of claim 43 wherein the TEM 17 protein is TEM17M.
A method of detecting expression of TEM171, TEM1781, or TEM17S2,
comprising:
contacting a body sample with an antibody according to any of claims
51-59;
detecting antibody bound to the body sample, wherein the presence of
bound antibody indicates pathological angiogenesis.
The method of claim 84 wherein the body sample is selected from the group

consisting of: a tissue sample, stool, urine, saliva, sputum.
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86. A method of detecting expression of TEM171, TEM1781, or TEM1782,
comprising
contacting a body sample with a nucleic acid primer or probe which
hybridizes to a polynucleotide according to SEQ ID NO: 2, 4, 16 or
their complements, but not with a polynucleotide according to SEQ ID
NO: 20 or its complement;
detecting hybridized primer or probe, wherein the hybridized primer or
probe indicates pathological angiogenesis.
87. The method of claim 86 wherein the nucleic acid primer or probe hybridizes to
a sequence selected from the group consisting of:
nucleotides 1-103 of SEQ ID NO: 2, nucleotides 1018-1379 of SEQ ID
NO: 2, nucleotides 2606-2630 of SEQ ID NO: 2, nucleotides 1072-
1433 of SEQ ID NO: 4, nucleotides 2660-2684 of SEQ ID NO: 4,
nucleotides 1177-1633 of SEQ ID NO: 16, nucleotides 1860-1884 of
SEQ ID NO: 16, and each of the complements thereof.
88. The method of claim 86 wherein the nucleic acid primer or probe is at least
95% identical to a sequence selected from the group consisting of:
nucleotides 1-103 of SEQ ID NO: 2, nucleotides 1018-1379 of SEQ ID
NO: 2, nucleotides 2606-2630 of SEQ ID NO: 2, nucleotides 1072-
1433 of SEQ ID NO: 4, nucleotides 2660-2684 of SEQ ID NO: 4,
nucleotides 1177-1633 of SEQ ID NO: 16, nucleotides 1860-1884 of
SEQ ID NO: 16, and each of the complements thereof.
89. The method of claim 86 wherein the nucleic acid primer or probe is
complementary to a sequence selected from the group consisting of:
nucleotides 1-103 of SEQ ID NO: 2, nucleotides 1018-1379 of SEQ ID
NO: 2, nucleotides 2606-2630 of SEQ ID NO: 2, nucleotides 1072-
1433 of SEQ ID NO: 4, nucleotides 2660-2684 of SEQ ID NO: 4,
nucleotides 1177-1633 of SEQ ID NO: 16, nucleotides 1860-1884 of
SEQ ID NO: 16, and each of the complements thereof.
90. An isolated polynucleotide probe or primer which is at least 95% identical to

a sequence selected from the group consisting of:
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nucleotides 1-103 of SEQ ID NO: 2, nucleotides 1018-1379 of SEQ ID
NO: 2, nucleotides 2606-2630 of SEQ ID NO: 2, nucleotides 1072-
1433 of SEQ ID NO: 4, nucleotides 2660-2684 of SEQ ID NO: 4,
nucleotides 1177-1633 of SEQ ID NO: 16, nucleotides 1860-1884 of
SEQ ID NO: 16, and each of the complements thereof. .

91. The polynucleotide proEe or primer of claim 90 which is complementary to a

sequence selected from the group consisting of:

nucleotides 1-103 of SEQ ID NO: 2, nucleotides 1018-1379 of SEQ ID
NO: 2, nucleotides 2606-2630 of SEQ ID NO: 2, nucleotides 1072~
1433 of SEQ ID NO: 4, nucleotides 2660-2684 of SEQ ID NO: 4,
nucleotides 1177-1633 of SEQ ID NO: 16, nucleotides 1860-1884 of
SEQ ID NO: 16, and each of the complements thereof.
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9362913

Table of Sequences

TEM 17T
TEM 171
TEM17S1
TEM17S1
cort. bnd.
var.
var.
var.
var.
var.
var.

var.

o N O v A W N R

var.
var. 9
TEM 17S2
TEM 17S2
TEM 17M
TEM 3
immunogen

TEM 17M

Length Type

285
2630
358
2684

© VW W YW VW W YV Y v L

337
2884
500
529
17
6140

Protein
DNA

Protein
DNA

Protein
Protein
Protein
Protein
Protein
Protein
Protein
Protein
Protein
Protein
Protein
DNA

Protein
Protein
Protein

DNA
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<110>

<120>

<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<400>
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936292_1
SEQUENCE LISTING
st. Croix, Brad
vogelstein, Bert
Kinzler, Kenneth
Nanda, Akash
Buckhautls, Phillip

TEM17 BINDS TO CORTACTIN

001107.00571

60/610,954
2004-09-20

20

FastSEQ for Windows Version 4.0
1

285

PRT

Homo sapiens

1

Met Asp Thr Leu Pro Asp Asn Arg Thr Arg val val

1

5 10

Ser Tyr Tyr val Ser Arg Leu Tyr Gly Pro Ser Glu

20 25

Glu Leu Trp val Asp val Ala Glu Ala Asn Arg Ser

35 40

His Thr Ile Leu Ser Asn Thr His Arg Gln Ala Ser
50 55 . 60
ser Phe Asp Phe Pro Phe Tyr Gly His Pro Leu Arg

65

70 75

Ala Thr Gly Gly Phe ITe Phe Met Gly Asp val Ile

85 90

Thr Ala Thr Gln Tyr val Ala Pro Leu Met Ala Asn

100 105

Tyr Ser Asp Asn Ser Thr val val Tyr Phe Asp Asn

115 120

val val GIn Trp Asp His val Tyr Leu Gin Gly Trp
130 135 ) 140
ser phe Thr Phe GIn Ala Ala Leu His His Asp Gly

145

150 155

Ala Tyr Lys Glu Ile Pro Met Ser val Pro Glu Ile

165 170

His Pro val Lys Thr Gly Leu Ser Asp Ala Phe Met

180 185

ser Pro Asp val Pro Glu Ser Arg Arg Arg Ser Ile

195 200

Arg Ile Glu Leu Asp Pro Ser Lys Vval Thr Ser Met
210 215 220
Phe Thr Pro Leu Pro Thr Cys Leu Gln His Arg ser

225

230 235

Met Ser Ser Asp Leu Thr Phe Asn Cys Ser Trp Cys

245 250

Arg Ser Leu Asn Asn Gln Asp Glu Asn Thr Tyr val

260 265

ser Gln GIn Cys His Gly Ser Ser Glu Ser Arg Arg

<210>
<211>
<212>

275 280

2
2630
DNA

Glu
Pro
Gln
45

Arg
Gln
His
Phe
Gly
125
Glu
Arg
Ser
Ile
Phe
205
Ser
Cys
His
Asn

Pro
285

Asp
His
val
val
Ile
Arg
Asn
110
Thr
Asp
ITe
ser
Leu
190
Glu
Ala
Asp
val

Cys
270

Asn
15

Ser
Lys
val
Thr
Met
95

Pro
val
Lys
val
Ser
175
Ash
Tyr
val
Ala
Leu

255
Leu

PCT/US2005/033479

His
Arg
Ile
Leu
Ile
80

Leu
Gly
Phe
Gly
Phe
160
GlIn
Pro
His
Glu
cys
240
GIn

Asp
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<213> Homo

<400> 2

agctggaggt
agacatcaag
aggctctgga
ccctgggcat
cctggccatg
ttatgtgtcc
ggccgaggcc
ggcttcgaga
caccatagca
tactcagtat
agttgtttac
aggctgggaa
tgtctttgec
tgtcaaaacc
atctcggcga
cagcatgtcg
cgcctgcatg
cctcaacaac
cagctcagag
acacctactc
agggatgcca
cctcagcctg
tgaaagggga
gatgctccag
aggcagaggg
acacttcctt
acagcctcac
agaacaacct
tcgtgctggce
accccacatc
tgaagtttcg
agaaggaggg
ctttgaggcc
cccagcatgc
tcgtcagcac
aggaacaaca
ccatgaaaca
tattcctgca
tcatgcegtt
ttttgttaaa
ccaaggacaa
ggttgtcagc
attttaagac
aataaagtcc

<210> 3
<211> 358
<212> PRT
<213> Homo

<400> 3
Met Arg
1
Arg

Gly

Ala Leu

Ser Gly Trp
35
Glu Ser
50

Asp

Arg

GlIn
65
Arg

Leu

Thr Arg

Tyr Gly Pro

sapiens

agctgcctat
aagaatttac
tgggctgceca
gtgtcagagc
gacacgctgc
cgtctctatg
aaccggagcc
gtggtctigt
actggaggct
gtggcgcccc
tttgacaatg
gacaagggca
tataaagaga
ggcctatcgg
aggagcatct
gccgtggagt
tcctcagacc
caggatgaaa
tcaaggcgac
acatgggcag
caaatacctt
gggaccttgg
aggcttcttt
tggctttgac
caggatgtgc
cagcccctat
cacagaagat
gtcccccaag
agtcctcctc
caatgctgcg
cagccaccct
cttcatggag
acagaaaaga
cctgggctga
accccgaata
acctaatctc
gcagaagaac
cctaggctag
tgcaaaacta
gatttatagg
agaagttctg
cccttecttt
ggttctttag
ctttccttgc

sapiens

Glu Leu
5
ser Pro
20
Ala Ala

Pro Gly

Gly Gly
val
85

Glu

val

ser

Trp
Gln
Lys
His
Gly
Glu

Pro

ctgattctgt
agaccggcct
aagggaccgt
cggacaggac
cagataacag
gccccagcga
aagtgaagat
cctttgattt
tcatcttcat
tgatggccaa
ggacagtctt
gtttcacctt
tccctatgtc
atgccttcat
ttgaatatca
tcaccccatt
tgaccttcaa
acacgtatgt
cttgaggatc
atgtggcctt
catcttccgg
ctcctctict
gtcaatccca
cgctatcgcec
gaggacttcc
gatggagacc
gacaccaagt
acaaagggca
gtggcggcca
ctcttcttca
gaccattcca
gctgagcagt
cagttaaagc
gatgagatgg
ttgaagaggg
atcctgtttt
taacataact
gataacttta
actctgggat
aatgaggagg
caaacctccc
cccecgacct
gacattagtc
tccaaaaaaa

Leu Leu

Pro Gly
Thr
40
ser

Gly
val
Thr Leu
Asp Asn

His Ser

val
Ala
val
Glu
Ala
His

Arg

3/12

936292_

ttgagagtcc
tgcecttgttce
gcggggctgg
ccagctgagc
gaccagggtyg
gccccacagc
ccacacaata
ccctttctac
gggggacgtg
cttcaaccct
tgtggttcag
ccaggcagct
tgtcccggaa
gattctcaat
ccgcatagag
gccgacctgce
ctgcagctgg
gaattgcctg
actggagctc
ggtcctgggyg
ggaagtagag
cactatcagc
tcataactct
aggagtggat
aggatgagga
tcaccactac
tgaatcccta
ctcctgtgca
tcatcctggce
tcgagcgtag
cctatgcgga
gctgagaaca
aaagaagaga
tggtttatgg
ggccaaaaaa
gatgcaaggg
aactccattt
gagcactgac
taaaggggaa
tttggctatt
ctggaccctt
aaacataaaa
caccatcttc
aaaaaaaaaa

Leu val
10 )
Gly His

Arg Gly

Pro Asp

Met Asp
75
Ser Tyr
90

Glu Leu

1

gccaagttgg
cacggtcacg
aaccggagag
caggacctgg
gtggaggaca
cgggaactgt
ctctccaaca
gggcatcctc
atccatcgga
ggctactccg
tgggaccacg
ctgcaccatg
atcagctcct
ccatccccgg
ctggacccca
ctgcagcata
tgccatgtcc
gattctcagc
atgcagtcct
agctgggtgg
ggaatgggag
agagagctgt
gtccttttgg
ggactatggc
ccacgactca
ctcctectec
tgcaggagga
cctgggcacc
tggaatttac
acctcaccac
ggtggagccc
ccaagtctcc
agtgactttt
ctccagagct
caaccacatg
ttctcttctg
ttgtttaagg
ataaaacgca
gcatgtaaac
gtcacatgac
gctggtgtcc
gacaaggcaa
ttggtttgct
aaaaaaaaaa

Leu Arg Glu

Asp Glu Gly
30
Asn Arg
45

Thr

Trp

Arg Gln

Thr Leu Pro

Tyr val Ser

Trp val Asp

PCT/US2005/033479
gatttaaatt 60
atgagggccc 120
cccgagagag 180
gtgggggcac 240
accacagcta 300
gggtagatgt 360
cccaccggcea 420
tgcggcagat 480
tgctcacagc 540
acaactccac 600
tttatctcca 660
acggccgceat 720
cccagcatcc 780
atgtgccaga 840
gcaaggtcac 900
ggagctgtga 960
tccagaggtc 1020
agtgtcacgg 1080
gctagcccct 1140
gaaggaaggc 1200
tgcctgacta 1260
tactgaacag 1320
tcctcctgea 1380
tgtgcacagg 1440
gccteecectg 1500
ctcttcatcg 1560
gacggccttc 1620
atcgtgggca 1680
atcaatggcc 1740
tggccagcca 1800
tcgggcecatg 1860
cctttgaaga 1920
cctggectct 1980
gctgctegcet 2040
gattttttat 2100
tgtcttgtaa 2160
ggcctttacc 2220
aaaacaggaa 2280
agctaactgt 2340
agactgttag 2400
agatgtctgc 2460
agcccgeata 2520
ggctctccga 2580

2630

Ala Ala
15
Pro Gly
Arg Ala
Leu Ser
Asp Ash

80
Arg Leu
95
val Ala
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100 105 110
Glu Ala Asn Arg Ser Gln val Lys Ile His Thr Ile Leu Ser Asnh Thr
115 120 125
His Arg Gln Ala Ser Arg val val Leu Ser Phe Asp Phe Pro Phe Tyr
130 135 140
Gly His Pro Leu Arg GIn Ile Thr Ile Ala Thr Gly Gly Phe Ile Phe
145 150 155 160
Met Gly Asp val Ile His Arg Met Leu Thr Ala Thr GIn Tyr val Ala
165 170 175
Pro Leu Met Ala Asn Phe Asn Pro Gly Tyr Ser Asp Asn Ser Thr val
180 185 190
val Tyr Phe Asp Asn Gly Thr val phe val val GIn Trp Asp His val
195 200 205
Tyr Leu GIn Gly Trp Glu Asp Lys Gly Ser Phe Thr pPhe GIn Ala Ala
210 215 220
Leu His His Asp Gly Arg Ile val Phe Ala Tyr Lys Glu Ile Pro Met
225 230 235 240
ser val Pro Glu Ile Ser Ser Ser GIn His Pro val Lys Thr Gly Leu
245 250 255
ser Asp Ala Phe Met Ile Leu Asn Pro Ser Pro Asp val Pro Glu Ser
260 265 270
Arg Arg Arg Ser Ile Phe Glu Tyr His Arg Ile Glu Leu Asp Pro Ser
275 280 285
Lys val Thr ser Mmet Ser Ala val Glu Phe Thr Pro Leu Pro Thr Cys
290 295 300
Leu GIn His Arg Ser Cys Asp Ala Cys Met Ser Ser Asp Leu Thr Phe
305 310 315 320
Asn Cys Ser Trp Cys His val Leu GIn Arg Ser Leu Asn Asn Gln Asp
325 330 335
Glu Asn Thr Tyr val Asn Cys Leu Asp Ser Gln Gln Cys His Gly Ser
340 345 350
Ser Glu Ser Arg Arg Pro
355

<210> 4

<211> 2684

<212> DNA

<213> Homo sapiens

<400> 4

gcggecgeag cctgagccag ggccccctee ctcgtcagga ccggggcage aagcaggccyg 60
ggggcaggtc cgggcaccca ccatgcgagg cgagctctgg ctcctggtge tggtgctcag 120
ggaggctgcc cgggcgctga gcccccagcc cggagcaggt cacgatgagg gcccaggctc 180
tggatgggct gccaaaggga ccgtgcgggg ctggaaccgg agagcccgag agagccctgg 240
gcatgtgtca gagccggaca ggacccagct gagccaggac ctgggtgggg gcaccctggce 300
catggacacg ctgccagata acaggaccag ggtggtggag gacaaccaca gctattatgt 360
gtcccgtctc tatggcccca gcgagcccca cagccgggaa ctgtgggtag atgtggccga 420
ggccaaccgg agccaagtga agatccacac aatactctcc aacacccacc ggcaggcttc 480
gagagtggtc ttgtcctttg atttcccttt ctacgggcat cctctgcggc agatcaccat 540
agcaactgga ggcttcatct tcatggggga cgtgatccat cggatgctca cagctactca 600
gtatgtggcg cccctgatgg ccaacttcaa ccctggctac tccgacaact ccacagttgt 660
ttactttgac aatgggacag tctttgtggt tcagtgggac cacgtttatc tccaaggctg 720
ggaagacaag ggcagtttca ccttccaggc agctctgcac catgacggcc gcattgtctt 780
tgcctataaa gagatcccta tgtctgtccc ggaaatcagc tcctcccagc atcctgtcaa 840
aaccggccta tcggatgect tcatgattct caatccatcc ccggatgtgc cagaatctcg 900
gcgaaggagc atctttgaat atcaccgcat agagctggac cccagcaagg tcaccagcat 960
gtcggccgtg gagttcaccc cattgccgac ctgcctgcag cataggagct gtgacgectg 1020
catgtcctca gacctgacct tcaactgcag ctggtgccat gtcctccaga ggtccctcaa 1080
caaccaggat gaaaacacgt atgtgaattg cctggattct cagcagtgtc acggcagctc 1140
agagtcaagg cgaccttgag gatcactgga gctcatgcag tcctgctagc ccctacacct 1200
actcacatgg gcagatgtgg ccttggtcct ggggagctgg gtgggaagga aggcagggat 1260
gccacaaata ccttcatctt ccggggaagt agagggaatg ggagtgcctg actacctcag 1320
cctggggacc ttggctcctc ttctcactat cagcagagag ctgttactga acagtgaaag 1380
gggaaggctt ctttgtcaat cccatcataa ctctgtcctt ttggtcctcc tgcagatgct 1440
ccagtggctt tgaccgctat cgccaggagt ggatggacta tggctgtgca caggaggcag 1500
agggcaggat gtgcgaggac ttccaggatg aggaccacga ctcagcctcc cctgacactt 1560
ccttcagccc ctatgatgga gacctcacca ctacctccte ctccctcttc atcgacagcc 1620
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‘tcaccacaga
acctgtcccc
tggcagtcct
catccaatgc
ttcgecagcca
agggcttcat
ggccacagaa
atgccctggg
gcacaccccg
aacaacctaa
aacagcagaa
tgcacctagg
cgtttgcaaa
taaagattta
acaaagaagt
cagccccttc
agacggttct
gtccctttcc

<210> 5
<211> 9
<212> PRT
<213>

<400> 5

agatgacacc
caagacaaagd
cctegtggceg
tgcgctcitc
ccctgaccat
ggaggctgag
aagacagtta
ctgagatgag
aatattgaag
tctcatecty
gaactaacat
ctaggataac
actaactctg
taggaatgag
tctgcaaacc
ctttcccecg
ttaggacatt
ttgctccaaa

Homo sapiens

aagttgaatc
ggcactcctg
gccatcatcc
ttcatcgagc
tccacctatg
cagtgctgag
aagcaaagaa
atggtggttt
agggggccaa
ttttgatgca
aactaactcc
tttagagcac
ggattaaagg
gaggtttggc
tcccctggac
acctaaacat
agtccaccat
aaaaaaaaaa

5/12

936292_1

cctatgcagg
tgcacctggg
tggctggaat
gtagacctca
cggaggtgga
aacaccaagt
gagaagtgac
atggctccag
aaaacaacca
agggttctct
atttttgttt
tgacataaaa
ggaagcatgt
tattgtcaca
ccttgctggt
aaaagacaag
cttcttggtt
aaaaaaaaaa

Thr Ala val Ala Leu Tyr Asp Tyr GlIn
1 5

<210> 6

<211> 9

<212> PRT

<213> Homo sapiens

<220>

<221> VARIANT

<222> (D...(9

<223> Xaa = Any Amino Acid

<400> 6

Xaa Ala val Ala Leu Tyr Asp Tyr Gln
1 5

<210> 7
<211> 9
<212> PRT
<213>

<220>
<221>
<222>
<223>

<400> 7

Xaa

Homo sapiens

VARIANT
W...®»

Any Amino

Acid

Thr Xaa val Ala Leu Tyr Asp Tyr Gln
1 5

<210> 8
<211> 9
<212> PRT
<213>

<220>

Homo sapiens

<221> VARIANT
<222> (D...9
<223> Xaa =

<400> 8

Any Amino Acid

aggagacggc
caccatcgtg
ttacatcaat
ccactggcca
gccctcgggce
ctcccctttg
ttttcctgge
agctgctgct
catggatttt
tctgtgtctt
aaggggcctt
cgcaaaaaca
aaacagctaa
tgacagactg
gtccagatgt
gcaaagcccg
tgctggctct
aaaa

PCT/US2005/033479
cttcagaaca 1680
ggcatcgtgc 1740
ggccacccca 1800
gccatgaagt 1860
catgagaagg 1920
aagactttga 1980
ctctcccagce 2040
cgcttcgtca 2100
ttataggaac 2160
gtaaccatga 2220
tacctattcc 2280
ggaatcatgc 2340
ctgtttttgt 2400
ttagccaagg 2460
ctgcggttot 2520
cataatttta 2580
ccgaaataaa 2640

2684
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Tgr Ala Xaa Ala Lgu Tyr Asp Tyr Gln

<210> 9

<211> 9

<212> PRT

<213> Homo sapiens

<220>

<221> VARIANT

<222> (1)...09) ) .
<223> Xaa = Any Amino Acid

<400> 9
Thr Ala val Xaa Lgu Tyr Asp Tyr Gin
1

<210> 10

<211> 9

<212> PRT

<213> Homo sapiens

<220>

<221> VARIANT

<222> (1...(9

<223> Xaa = Any Amino Acid

<400> 10
Tgr Ala val Ala Xga Tyr Asp Tyr Gln

<210> 11
<211> 9

<212> PRT

<213> Homo sapiens

<220>

<221> VARIANT

<222> (D...(9

<223> Xaa = Any Amino Acid

<400> 11
Tgr Ala val Ala Leu Xaa Asp Tyr Gln
5

<210> 12
<211> 9

<212> PRT

<213> Homo sapiens

<220>

<221> VARIANT

<222> (1...09

<223> Xaa = Any Amino Acid

<400> 12
Tgr Ala val Ala Leu Tyr Xaa Tyr Gln
5

<210> 13

<211> 9

<212> PRT

<213> Homo sapiens

<220>
<221> VARIANT
<222> (1D...(9
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. 936292_1
<223> Xaa = Any Amino Acid

<400> 13
Thr Ala val Ala Leu Tyr Asp Xaa Gln
1 5

<210> 14

<211> 9

<212> PRT

<213> Homo sapiens

<220>

<221> VARIANT

<222> (1)... (9 _
<223> Xaa = Any Amino Acid

<400> 14
Tgr Ala val Ala Lgu Tyr Asp Tyr Xaa

<210> 15

<211> 337

<212> PRT

<213> Homo sapiens

<400> 15
Mit Arg Gly Glu Lgu Trp Leu Leu Vval igu val Leu Arg Glu é}a Ala
Arg Ala Leu ggr Pro Gln Pro Gly éga Gly His Asp Glu ggy Pro Gly
ser Gly ;Ep Ala Ala Lys Gly XBP val Arg Gly Trp ﬁgn Arg Arg Ala
Arg ggu Ser Pro Gly His g§1 ser Glu Pro Asp égg Thr GIn Leu Ser
GIn Asp Leu Gly Gly Gly Thr Leu Ala Met Asp Thr Leu Pro Asp Asn
65 70 75 80
Arg Thr Arg val §§1 Glu Asp Asn His ggr Tyr Tyr val Ser ggg Leu
Tyr Gly Pro Ser Glu Pro His Ser Arg Glu Leu Trp val Asp val Ala
100 105 110
Glu Ala Asn Arg Ser GIn val Lys Ile His Thr Ile Leu Ser Asn Thr
115 120 125
Arg Gln Ala Ser Arg val val Leu Ser Phe Asp Phe Pro Phe Tyr
130 135 140
Gly His Pro Leu Arg Gln Ile Thr Ile Ala Thr Gly Gly Phe Ile Phe
145 150 155 160
Met Gly Asp val Ile His Arg Met Leu Thr Ala Thr Gln Tyr val Ala
165 170 175
Pro Leu Met Ala Asn Phe Asn Pro Gly Tyr Ser Asp Asn Ser Thr val
180 185 190
val Tyr Phe Asp Asn Gly Thr val Phe val val GIn Trp Asp His val
195 200 205
Tyr Leu GIn Gly Trp Glu Asp Lys Gly Ser Phe Thr phe GIn Ala Ala
210 215 220
Leu His His Asp Gly Arg Ile val Phe Ala Tyr Lys Glu Ile Pro Met
225 230 235 240
ser val Pro Glu Ile Ser Ser Ser GIn His Pro val Lys Thr Gly Leu
245 250 255
Ser Asp Ala Phe Met ITe Leu Ash Pro Ser Pro Asp val Pro Glu Ser
260 265 270
Arg Arg Arg Ser Ile Phe Glu Tyr His Arg Ile Glu Leu Asp Pro ser
275 280 285
Lys val Thr Ser Met Ser Ala val Glu phe Thr Pro Leu Pro Thr Cys
290 295 300
Leu GIn His Arg Ser Cys Asp Ala Cys Met Ser Ser Asp Leu Thr pPhe
305 310 315 320
Asn Cys ser Trp Cys His val Leu GIn Ser Arg Asp Glu val Ser Pro

His
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cys

<210>
<211>
<212>
<213> Homo

<400> 16
gcggcecgcag
ggggcaggtc
ggaggctgcec
tggatgggct
gcatgtgtca
catggacacg
gtcccgtctc
ggccaaccygg
gagagtaggtc
agcaactgga
gtatgtggcg
ttactttgac
ggaagacaag
tgcctataaa
aaccggccta
gcgaaggagc
gtcggecgtg
catgtcctca
ggtttcaccg
gcctcccaaa
ttacaaagca
atagacccca
cagcagtgtc
tcctgctage
gtgggaagga
ggagtgcctyg
ctgttactga
ttggtcctcc
tggctgtgca
ctcagcctcc
ctcecctcttc
aggagacggc
caccatcgtg
ttacatcaat
ccactggcca
gcecctcgggce
ctcecectttg
ttttcctggce
agctgctgct
catggatttt
tctgtgtett
aaggggcctt
cgcaaaaaca
aaacagctaa
tgacagactg
gtccagatgt
gcaaagcccg
tgctggctct
aaaa

<210>
<211>
<212>
<213>

<400>

16
2884
DNA

17
500
PRT
Homo

17

325

sapiens

cctgagccag
cgggcaccca
cgggcgctga
gccaaaggga
gagccggaca
ctgccagata
tatggcccca
agccaagtga
ttgtcctttg
ggcttcatct
cccctgatgg
aatgggacag
ggcagtttca
gagatcccta
tcggatgect
atctttgaat
gagttcaccc
gacctgacct
tgttagccag
gtactgggat
ttcagcatcc
ggtccctcaa
acggcagctc
ccctacacct
aggcagggat
actacctcag
acagtgaaag
tgcagatgct
caggaggcag
cctgacactt
atcgacagcc
cttcagaaca
ggcatcgtgc
ggccacccca
gccatgaagt
catgagaagg
aagactttga
ctctcccagce
cgcttcgtca
ttataggaac
gtaaccatga
tacctattcc
ggaatcatgc
ctgtttttgt
ttagccaagg
ctgcggttgt
cataatttta
ccgaaataaa

sapiens

ggccccctcc
ccatgcgagg
gcececccagcec
ccgtgcgggy
ggacccagct
acaggaccag
gcgagcccca
agatccacac
atttcccttt
tcatggggga
ccaacttcaa
tctttgtggt
ccttccaggc
tgtctgtccc
tcatgattct
atcaccgcat
cattgccgac
tcaactgcag
gacagtctcg
tacaggcgtg
ttcgcatgag
caaccaggat
agagtcaagg
actcacatgg
gccacaaata
cctggggacc
gggaaggctt
ccagtggctt
agggcaggat
ccttcagecec
tcaccacaga
acctgtcccc
tggcagtcct
catccaatgc
ttcgcagcca
agggcttcat
ggccacagaa
atgccctggg
gcacaccccyg
aacaacctaa
aacagcagaa
tgcacctagg
cgtttgcaaa
taaagattta
acaaagaagt
cagccccttc
agacggttct
gtcecctttcc

8/12
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330

ctcgtcagga
cgagctctgg
cggagcaggt
ctggaaccgg
gagccaggac
ggtggtggag
cagccgggaa
aatactctcc
ctacgggcat
cgtgatccat
ccctggctac
tcagtgggac
agctctgcac
ggaaatcagc
caatccatcc
agagctggac
ctgcctgcag
ctggtgccat
atctcctgac
agccaccacg
actcacagag
gaaaacacgt
cgaccttgag
gcagatgtgg
ccttcatctt
ttggctectc
ctttgtcaat
tgaccgctat
gtgcgaggac
ctatgatgga
agatgacacc
caagacaaag
cctcgtggceg
tgcgctcttc
ccctgaccat
ggaggctgag
aagacagtta
ctgagatgag
aatattgaag
tctcatcctg
gaactaacat
ctaggataac
actaactctg
taggaatgag
tctgcaaacc
ctttccececg
ttaggacatt
ttgctccaaa

Met Arg Gly Glu Leu Trp Leu Leu Val Leu val

ccggggeage
ctcctggtgce
cacgatgagg
agagcccgag
ctgggtgggy
gacaaccaca
ctgtgggtag
aacacccacc
cctctgeggce
cggatgctca
tccgacaact
cacgtttatc
catgacggcc
tccteccage
ccggatgtgce
cccagcaagg
cataggagct
gtcctccaga
ctcatgatcc
cccagccgea
cctcagaaag
atgtgaattg
gatcactgga
ccttggtect
ccggggaagt
ttctcactat
cccatcataa
cgccaggagt
ttccaggatg
gacctcacca
aagttgaatc
ggcactcctyg
gccatcatcc
ttcatcgagc
tccacctatg
cagtgctgag
aagcaaagaa
atggtggttt
agggggccaa
ttttgatgca
aactaactcc
tttagagcac
ggattaaagg
gaggtttggc
tccecctggac
acctaaacat
agtccaccat
aaaaaaaaaa

PCT/US2005/033479

335
aagcaggccyg 60
tggtgctcag 120
gcccaggctc 180
agagccctgg 240
gcaccctggc 300
gctattatgt 360
atgtggccga 420
ggcaggcttc 480
agatcaccat 540
cagctactca 600
ccacagttgt 660
tccaaggctg 720
gcattgtctt 780
atcctgtcaa 840
cagaatctcg 900
tcaccagcat 960
gtgacgcctg 1020
gtagagatga 1080
gcecgectceg 1140
agaagcattt 1200
aatatgtagg 1260
cctggattct 1320
gctcatgcag 1380
ggggagctgg 1440
agagggaatg 1500
cagcagagag 1560
ctctgtcctt 1620
ggatggacta 1680
aggaccacga 1740
ctacctcctc 1800
cctatgcagg 1860
tgcacctggg 1920
tggctggaat 1980
gtagacctca 2040
cggaggtgga 2100
aacaccaagt 2160
gagaagtgac 2220
atggctccag 2280
aaaacaacca 2340
agggttctct 2400
atttttgttt 2460
tgacataaaa 2520
ggaagcatgt 2580
tattgtcaca 2640
ccttgctggt 2700
aaaagacaag 2760
cttcttggtt 2820
aaaaaaaaaa 2880

2884

Leu Arg Glu Ala Ala



i
Arg

Ser
Arg
Gln
65

Arg
TYr
Glu
His
Gly
145
Met
Pro
val
Tyr
Leu
225
ser
Ser
Arg
Lys
Leu
305
Ash
Arg
Gly
Pro
ser
385
Asn
Thr
Ala
Gly
His
465
Tyr

Ala

<210> 18

WO 2006/034191

Ala
Gly
Glu
50

ASp
Thr
Gly
Ala
Arg
130
His
Gly
Leu
Tyr
Leu
210
His
val
Asp
Arg
val
290
Gln
Cys
Tyr
Arg
Asp
370
Ser
Pro
Lys
val
His
450
His
Ala
Glu

Leu
Trp
35

Ser
Leu
Arg
Pro
Ash
115
Gln
Pro
Asp
Met
Phe
195
Gin
His
Pro
Ala
Arg
275
Thr
His
Ser
Arg
Met
355
Thr
Leu
Tyr
Gly
Leu
435
Pro
Trp
Glu

Gln

<211> 529
<212> PRT

Ser
Ala
Pro
Gly
val
Ser
100
Arg
Ala
Leu
val
Ala
180
Asp
Gly
Asp
Glu
Phe
260
Ser
Ser
Arg
Trp
Gln
340
cys
Ser
Phe
Ala
Thr
420
Leu
Thr
Pro
val

cys
500

Pro
Ala
Gly
Gly
val
Glu
Ser
Ser
Arg
Ile
165
Asn
Asn
Trp
Gly
Ile
245
Met
Ile
Met
ser
cys
ot
Glu
Phe
Ile
208
Pro
val
Ser
Ala

Glu
485

Gln
Lys
His
Gly
Glu
Pro
Gln
Arg
Gln
150
His
Phe
Gly
Glu
Arg
230
ser
Ile
Phe
ser
Cys
310
H1s
Trp
Asp
Ser
Asp
390
Gly
val
Ala
Asn
Met

470
Pro

Pro
Gly
val
55

Thr
Asp
His
val
val
135
Ile
Arg
Ash
Thr
Asp
215
Ile
Ser
Leu
Glu
Ala
295
Asp
val
Met
Phe
Pro
375
Ser
Asp
His
Ala
Ala
455
Lys

ser

Gly
Thr
40

Ser
Leu
Asn
Ser
Lys
120
val
Thr
Met
Pro
val
200
Lys
val
ser
ASh
Tyr
280
val
Ala
Leu
Asp
Gln
360
Tyr
Leu
Gly
Leu
Ile
440
Ala
Phe

Gly

Ala
val
Glu
Ala
His
Arg
105
Ile
Leu
Ile
Leu
Gly
185
Phe
Gly
Phe
Gln
Pro
265
His
Glu
Cys
GlIn
Tyr
345
Asp
Asp
Thr
Leu
Gly
425
Ile
Leu
Arg

His
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10

Gly His Asp

Arg
Pro
Met
Ser
90

Glu
His
Ser
Ala
Thr
170
Tyr
val
ser
Ala
His
250
ser
Arg
Phe
Met
Arg
330
Gly
Glu
Gly
Thr
GIn
410
Thr
Leu
Phe
ser

Glu
490

Gly
ASp
Asp
75

Tyr
Leu
Thr
Phe
Thr
155
Ala
Ser
val
Phe
TYyr
235
Pro
Pro
Ile
Thr
Ser
315
cys
Cys
Asp
Asp
Glu
395
ASn
Ile
Ala
Phe
His
475
Lys

Trp
Arg
60

Thr
Tyr
Trp
Ile
Asp
140
Gly
Thr
Asp
Gln
Thr
220
Lys
val
Asp
Glu
Pro
300
Ser
Ser
Ala
His
Leu
380
Asp
Asn
val
Gly
Ile
460
Pro

Glu

Glu
Asn
45

Thr
Leu
val
val
Leu
125
Phe
Gly
Gln
Ash
Trp
205
Phe
Glu
Lys
val
Leu
285
Leu
Asp
ser
Gln
Asp
365
Thr
Asp
Leu
Gly
Ile
445
Glu
Asp

Gly

Gly
30

Arg
Gln
Pro
Ser
Asp
110
Ser
Pro
Phe
Tyr
ser
190
Asp
Gln
Ile
Thr
Pro
270
Asp
Pro
Leu
Gly
Glu
350
ser
Thr
Thr
Ser
Ile
430
Tyr
Arg
His

Phe

15
Pro

Arg
Leu
Asp
Arg
val
Asn
Phe
Ile
val
175
Thr
His
Ala
Pro
Gly
255
Glu
Pro
Thr
Thr
Phe
335
Ala
Ala
Thr
Lys
Pro
415
val
Ile
Arg

Ser

Met
495

PCT/US2005/033479

Gly
Ala
Ser
Ash
80

Leu
Ala
Thr
TYyr
Phe
160
Ala
val
val
Ala
Met
240
Leu
Ser
Ser
cys
Phe
320
Asp
Glu
Ser
Ser
Leu
400
Lys
Leu
Asn
Pro
Thr

480
Glu
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<213> Homo sapiens

<400> 18
Mit Ala Arg

Leu
Gly
His
Trp
65

Ser
Leu
His
Arg
Ile
145
Leu
val
Leu
Ser
Leu
225
Gly
Phe
Asn
Arg
His
305
Glu
Cys
Gln
Ser
Pro
385
Thr
Phe
Leu
Gly
Leu
465
Pro

Trp

Cys
Asp
Thr
50

Lys
val
Asp
Asn
Asp
130
His
Ser
Ala
Thr
val
210
val
Ser
Gly
His
Ile
290
Arg
Met
val
Arg
Gly
370
val
Gln
Pro
Lys
Gly
450
Ile
Thr

Pro

His
Glin
35

Glu
Arg
Gly
Asp
Tyr
115
Leu
Gly
Phe
Thr
Ala
195
Ser
val
Phe
TYyr
Pro
275
Gln
val
Thr
Ser
Cys
355
Cys
Glu
Phe
Thr
Asp
435
Thr
val
ser

Ala

Phe
Phe
20

Ile
Glu
Asn
GlIn
Gly
100
Tyr
Trp
Ile
Asp
Gly
180
Thr
Arg
Gln
Thr
Lys
260
val
Gln
Glu
Pro
ser
340
Ser
Pro
Thr
Arg
ser
420
Asn
Leu
Ala
Ala

Met
500

Pro
5

Phe
Leu
Glu
Leu
Asp
85

Gln
Ile
val
Leu
Phe
165
Gly
GlIn
Asn
Trp
Phe
245
Glu
Lys
Ile
Leu
Leu
325
Gln
Ser
Glu
ser
val
405
Leu
Gly
His
Thr
Ala

485
Lys

Lys
Thr
Asp
val
Asp
70

ser
Asp
ser
Asn
ser
150
Pro
Phe
Tyr
Ser
Asp
230
Gln
Ile
val
Pro
GlIn
310
Pro
Ile
Gly
Glu
ser
390
Leu
Pro
Ala
Ala
Ala
470
Ser

Phe

Ala

Asp
Trp
Glu
Phe
Pro
Asn
Arg
Ile
135
Asn
Phe
Ile
Ile
Thr
215
His
Ala
Pro
Gly
Asn
295
Met
Thr
Gly
Phe
ser
375
Arg
Thr
Thr
Ser
Gly
455
Ile
Ile

Arg

Asp
Gln
Gln
val
Leu
Glu
Asnh
Ile
120
Asp
Thr
Tyr
Tyr
Ala
200
val
val
Thr
val
Leu
280
val
Ser
Cys
Phe
Asp
360
Lys
Thr
Thr
Glu
Thr
440
Leu
Leu
Phe

Arg

Leu
Phe
25

Tyr
Asp
Lys
Pro
Thr
105
Tyr
Gln
His
Gly
Thr
185
Pro
Arg
His
Leu
Leu
265
ser
Arg
Lys
Leu
Asn
345
Arg
Glu
Thr
Thr
Asp
425
Asp
Ile
val
Phe

Gly
505
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Ala
10

Gln
Gly
Ser
Ala
Arg
90

Gln
Gly
Met
Arg
His
170
Gly
Leu
Tyr
Leu
Leu
250
val
Asp
Arg
Ile
Gln
330
cys
His
Lys
Thr
Arg
410
Asp
Asp
val
Thr
Ile

490
ser

Ala
Phe
val
His
val
75

Ser
Ile
Pro
Glu
Gln
155
Phe
Glu
Met
Phe
GlIn
235
Met
Thr
Ala
Arg
Thr
315
Phe
ser
Arg
Met
Thr
395
Arg
Thr
Ser
Gly
val
475
Glu

Gly

Ala
Ala
Thr
Ala
60

Asp
Phe
Glu
Ser
Lys
140
Ala
Leu
val
Ala
Asp
220
Asp
Asp
Gln
Phe
Thr
300
Asn
Ash
Trp
Gln
cys
380
Ile
Ala
Lys
Ala
Ile

460

Tyr
Arg

His

Gly
Asp
GIn
45

TYyr
Thr
Thr
Glu
Asp
125
Asp
Ala
Arg
val
Asn
205
Asn
Asn
Gly
Ile
val
285
Ile
Ile
Arg
Cys
Asp
365
Glu
Gly
val
Ile
Ala
445
Leu
Met
Arg

Pro

val
Gly
Ala
Ser
Asn
Asp
Asp
110
Ser
Lys
Arg
Glu
His
190
Phe
Gly
Tyr
Arg
ser
270
val
Tyr
Ser
Cys
ser
350
Trp
Asn
Ala
Thr
Ala
430
Glu
Ile
TYIr
Pro

Ala
510

Met
15

Lys
Phe
His
Arg
Leu
Thr
Ala
val
val
Ile
175
Arg
Asp
Thr
Asn
Ile
255
Ser
val
Glu
Ala
Gly
335
Lys
val
Thr
Thr
ser
415
Leu
Lys
Leu
His
Ser

495
Tyr

PCT/US2005/033479

Leu
Pro
Pro
Arg
Ala
80

Leu
Asp
Ser
Lys
Asn
160
Thr
Met
Pro
Ala
Leu
240
Ile

Thr

Tyr
val
320
Pro
Leu
Asp
Glu
Thr
400
Gln
His
Lys
val
His
480
Arg

Ala
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Cys

19
17
PRT
Homo

19

<210>
<211>
<212>
<213>

<400>

1
Ile

<210>
<211>
<212>
<213> Homo

<400> 20

gcggccgcag
ggggcaggtc
ggaggctgcc
‘tggatgggct
gcatgtgtca
catggacacg
gtcccgtctce
ggccaaccgg
gagagtggtc
agcaactgga
gtatgtggcg
ttactttgac
ggaagacaad
tgcctataaa
aaccggccta
gcgaaggdagc
gtcggecgtyg
catgtcctca
tggctttgac
caggatgtgc
cagcccctat
cacagaagat
gtcccccaag
agtcctcctc
caatgctgcg
cagccaccct
cttcatggag
acagaaaaga
cctgggctga
accccgaata
acctaatctc
gcagaagaac

20
6140
DNA

cctaggctag

tgcaaaacta
gatttatagg
agaagttctg
cccttecttt
ggttctttag
ctttccttge
aatttggact
gacccactac
ccctgecatat
tagactcaca
tgggaggctg
taattaaaat

sapiens

sapiens

cctgagccag
cgggcaccca
cgggcgctga
gccaaaggga
gagccggaca
ctgccagata
tatggcccca
agccaagtga
ttgtcctttg
ggcttcatct
cccctgatgg
aatgggacag
ggcagtttca
gagatcccta
tcggatgect
atctttgaat
gagttcaccc
gacctgacct
cgctatcgcc
gaggacttcc
gatggagacc
gacaccaagt
acaaagggca
gtggcggcca
ctcttcttca
gaccattcca
gctgagcagt
cagttaaagc
gatgagatgg
ttgaagaggg
atcctgtttt
taacataact
gataacttta
actctgggat
aatgaggagg
caaacctccc
cccccgacct
gacattagtc
tccaactcct
cagttacagg
ctggagatag
gacacaggtt
agctggtcct
aggcaggcgg
gtctctacta

Asn Asnh Leu Ser Pro Lys Thr Lys Gly
5

ggccecctec
ccatgcgagg
gcccccagcec
ccgtgcgggg
ggacccagct
acaggaccag
gcgagcccca
agatccacac
atttcccttt
tcatggggga
ccaacttcaa
tctttgtggt
ccttccaggce
tgtctgtccc
tcatgattct
accaccgcat
cattgccgac
tcaactgcag
aggagtggat
aggatgagga
tcaccactac
tgaatcccta
ctcctgtgea
tcatcctggce
tcgagegtag
cctatgcgga
gctgagaaca
aaagaagaga
tggtttatgg
ggccaaaaaa
gatgcaaggg
aactccattt
gagcactgac
taaaggggaa
tttggctatt
ctggaccctt
aaacataaaa
caccatcttc
tgtctctcaa
ctgtcaatgg
ccagatagcc
aactaaagtc
tggccaggtg
atcacctgaa
aaaatacaaa

11/12
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Glu val glg Pro val Gly Glu E%é Glu Gly phe Ile val ser Glu GIn

Thr Pro
10

ctcgtcagga
cgagctctgg
cggagcaggt
ctggaaccgg
gagccaggac
ggtggtggag
cagccgggaa
aatactctcc
ctacgggcat
cgtgatccat
ccctggctac
tcagtgggac
agctctgcac
ggaaatcagc
caatccatcc
agagctggac
ctgcctgcag
ctggtgccat
ggactatggc
ccacgactca
ctcctectec
tgcaggagga
cctgggcacc
tggaatttac
acctcaccac
ggtggagccc
ccaagtctcc
agtgactttt
ctccagagcet
caaccacatg
ttctcttetg
ttgtttaagg
ataaaacgca
gcatgtaaac
gtcacatgac
gctggtgtcc
gacaaggcaa
ttggtttgct
cgtattggct
tctgctctgt
agatgccctg
aagattgggg
cagtggctca
gtcagaagtt
aaattagctg

525
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val His Leu Gly Thr
15

ccggggcage
ctcctggtgce
cacgatgagg
agagcccgag
ctgggtgggyg
gacaaccaca
ctgtgggtag
aacacccacc
cctctgeggce
cggatgctca
tccgacaact
cacgtttatc
catgacggcc
tccteccagce
ccggatgtgc
cccagcaagg
cataggagct
gtcctccaga
tgtgcacadg
gccteccectg
ctcttcatcg
gacggccttc
atcgtgggca
atcaatggcc
tggccagcca
tcgggcecatg
cctttgaaga
cctggectct
gctgttegcet
gattttttat
tgtcttgtaa
ggcctttacc
aaaacaggaa
agctaactgt
agactgttag
agatgtctgc
agcccgcata
ggctctccga
atgacgcagc
agcagtctca
ctcctggeca
ctgctgcatt
cgcctgtaat
tgagaccagc
ggtgtggtga

aagcaggccg
tggtgctcag
gcccaggctc
agagccctgg
gcaccctggc
gctattatgt
atgtggccga
ggcaggcttc
agatcaccat
cagctactca
ccacagttgt
tccaaggctg
gcattgtctt
atcctgtcaa
cagaatctcg
tcaccagcat
gtgacgcctyg
gatgctccag
aggcagaggg
acacttcctt
acagcctcac
agaacaacct
tecgtgcetggc
accccacatc
tgaagtttcg
agaaggaggg
ctttgaggcc
cccagcatgc
tcgtcagcac
aggaacaaca
ccatgaaaca
tattcctgca
tcatgccgtt
ttttgttaaa
ccaaggacaa
ggttgtcagc
attttaagac
aataaagtcc
aagcagaatg
gagcctcccc
cctttaaagc
ccaggttccc
cccagcactt
ctggccaaca
cgcttgectg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
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tatcccagct
gcagtgagct
Ccaaaaaaaaa
tctgtagetc
ctctcagccc
ctcaaggggy
ccaataactt
agcccagect
tattctgatg
gtacatacct
ttataggcat
aactgcaggt
gcatgggagg
aaagacacca
cctgtggggt
gaagtaccta
ccatgtctcc
aactggatct
cagcactttg
gggcaacaac
gaggctgagc
atcatgccac
aaaaaaaaga
ctctatgaga
aaatccatag
catctgecgc
tgctttgact
gcttcaccgce
aatggttggc
gtgctgtcca
caggtggtaa
cccactgtgt
ttcctcaaat
tgcctggttt
cttcacaaag
ctggttattg
aatgaccctc
atttgctgcc
ccccctgcaa
agctggggag
atggccaggt
gattgcttoa
ttaaaaataa
tgtatgtttg
cacacacagg
agcttggttt
tcaaaaagca
ggctctctct
ggctgcactc
tgatgcggcc
ctggggactg
tctctgcatg
tgtgcaaaag
ggttctgatg
cagctatctg
gcctaaaaagd
ccatgcattt
aaaaaaaaaa

actcaggaag
cagatagtgc
aaaagaaagc
tgaaagccta
ttggggcatg
aaactgcatt
ctgcatcaaa
tccetgggtg
gcctgttcgg
ccaaaggcag
taaagacaag
ggattctgtt
gacttttttt
ggttggagag
ggggaggcgt
cctccttgec
atctggtcat
gtccaataaa
ggaggctgag
aacaaaaatg
caggaggatc
tgtactccag
acggaaaaag
tgcttggttc
gcctctcttg
caaatacatc
gaggccgagg
atcaccaccc
cgagctccca
tggaatcagg
atgctctgcet
cctttagaag
tcagaccctc
atcaagcaga
gataaaccac
gtccaccccc
atgacatgta
attttttact
accagctaaa
ttggtggcaa
gcagtggctc
gctcaggagt
atttttaaaa
tgtgtgtgtt
tattttgttg
gttaaattga
aagtgttcac
cctctagttce
agactccctg
aatctctgtc
agggcaccca
gattctcagt
aaagtgcaaa
gctgctgaac
ctcatcagag
aaaccccagc
ttatctactg
aaaaaaaaaa

ctgagacacg
cactgcactc
agaacctcat
aagaaggtat
ttatcatggg
tttaggcttt
acatgttaca
agcttgctat
tgccgggttt
gacttgcctg
tcgggtgget
gagaggcaaa
gagacagggt
gcacctgcca
aggggtctac
ttgctggact
actccatagc
cgcttatttg
gtgggagggt
ccaggtgtgg
acttgagccc
cctgggtgac
aaatgcttac
tatttttttg
gtgacacatc
cactccccat
catctggaac
cttcctccac
gtgggaaaac
ccacagcagg
ggtgggctgt
cttgaaagga
cttccaccgg
gctgaggecc
ggagcaactg
gaccagattc
taaatgggta
ctggggagaa
tttgataatt
ctttccaagt
acgcctgtag
tcaaggctgc
tttgtgtgtt
tgtatacagc
ctaaagagat
gagataaaca
cactaaagct
ctggaacaga
gccaagcaaa
tccaaaaacc
gccttctaaa
gttaataata
ggatttggag
tccgacttct
gtgctttcct
tgtttactta
tctgaggaca
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agaatcactt
cagcctgggt
ggctatagag
tctctecatc
agggaagtca
gctctcttac
gcctgecatca
gcgcagcecac
actcactgcc
ataaatattt
agagggctcc
gcacctgagt
ctcactgtgt
actacttgct
ggctgcctga
gtcagccagt
taccaagtta
gccaagectg
tgcttgagcec
tggggtgcac
gggaggttga
agagtgagac
attgtcaggg
ggagactttg
tctagtactt
gccactgaca
tttctctgec
tcctgacatt
gtgtgctaga
aactgcccca
gcttccctca
acccaactct
caccccccta
cacgtttcca
gaaaaccatc
ccttacactt
tgactaagaa
gcagccccaa
taaaccccct
caaggtcttg
tcccaggtac
agagagctat
ttatcagggg
cttgtttaat
tggacaaggt
atgacaagag
aaccattcat
ctcacagatt
cctacaccag
tacctgaact
acacaatgta
aaaggaagca
tggcattccg
tcgctgagac
caacctcctg
tattggtctg
tacaataaat

gaacctggga
gacagagcga
ttggcatttt
tgttaaacac
aataagagga
cttgcccttt
agggctttac
atttaccatg
ctgttctgat
ttcctectct
ttgagacata
ggttgggaca
cgcccagggc
ttccctggag
gatgggtgtg
cgcagggccg
acctgctcta
atggctcgtg
caggggtttg
ctgtagtccc
ggctgcagtg
cctgtctccg
atcctgtaga
tccaagtgtt
tttgtcataa
tcctatgggt
tgcaggggct
ctttcccttc
gttggggagt
ctggccattt
ttcagagagc
ttgctgcact
ctccaccctc
actctgattg
agccaagcgt
aactcacttc
gaggctgtga
ctcatcactg
gcccctaaaa
cttagaaagt
ttgggagcct
gatcatccca
tctecctgtac
gttttgagca
tgtagctgtg
ctgccagcca
ctggttgcag
ggcatgaagc
aagagtcagt
taatggtaga
ttcatgtgtt
ttcttttaca
aagatcacca
atgactgtgg
caccacctcc
taaatccctg
ctgagaaagt
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ggcagaggtt 2760
gactccgtct 2820
agccccagct 2880
agtatagtgg 2940
gagaaaagaa 3000
ctactcagaa 3060
cccaacctgc 3120
‘tggggctccc 3180
gtcagtgcct 3240
gaactggatt 3300
cctagcaggg 3360
caggcagctg 3420
aaggatgccc 3480
cctgcatgtg 3540
cacagtgtgt 3600
gccacaagac 3660
aactttggag 3720
cctgtactcc 3780
agaccagctt 3840
agctactagg 3900
gggggtcata 3960
aaaaaaaaaa 4020
caatcattaa 4080
ttggcttaag 4140
acaaacaggc 4200
cagccaggct 4260
agcagcagag 4320
agggatccaa 4380
gagatgagtg 4440
gagacacaca 4500
tctgttacag 4560
gtcctttttc 4620
agctcttecct 4680
tcacttgcat 4740
tcggatgagt 4800
tttctttggce 4860
tctaacattt 4920
ggaaagaact 4980
cttctcacag 5040
ccttcactac 5100
gaggcaggag 5160
ctgcatttgt 5220
agtgtatctg 5280
ataagatatg 5340
ctcaggcttc 5400
accacactat 5460
gcaaggctaa 5520
actgatcagg 5580
gtcacagata 5640
attcaaagat 5700
tagtgtaaac 5760
actcctgctg 5820
cacatacctt 5880
gaacagcctc 5940
aagagaaaca 6000
gaagtaaacc 6060
ctatgctgtc 6120
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