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DESCRIPTION

Title of Invention

THERAPEUTIC AGENT FOR BILE DUCT CANCER

Technical Field

[0001] The present invention relates to a therapeutic agent for bile duct
cancer comprising a monocyclic pyridine derivative or a pharmacologically
acceptable salt thereof having an FGFR inhibitory activity.

Background Art

[0002] The compound represented by the formula (I) is known as
5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yl)oxy )}-6-(2-
methoxyethoxy)-N-methyl-1H-indole-1-carboxamide. It has been reported
that the compound represented by the formula (I) has an inhibitory activity on
fibroblast growth factor receptors (FGFRs) 1, 2 and 3 and has a cell growth
suppressing activity in gastric cancer, lung cancer, bladder cancer and
endometrial cancer (Patent Literature 1).

[0003] [Chemical Formula 1]
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[0004] Bile duct cancer is low in incidence, but is known as a tumor with
poor prognosis. The main therapeutic method for the bile duct cancer is
surgical extirpation of the bile duct, but in many cases cancer cells cannot be
completely removed. In such a case, a combined administration of
gemcitabine and cisplatin is carried out after the surgery (Non Patent
Literature 1).
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[0005] Patent Literature 1: US 2014-235614

Non Patent Literature :
[0006] Non Patent Literature 1: Celina Ang, "Role of the fibroblast growth
factor receptor axis in cholangiocarcinoma", Journal of Gastroenterology and
Hepatology, vol.30, p.1116-1122, 2015.

Summary of Invention

Technical Problem

[0007] However, a sufficient therapeutic activity cannot be obtained by the so
far reported therapeutic agents for bile duct cancer.

Solution to Problem

[0008] In view of such a situation, the present inventors have conducted
intensive studies and as a result, have found that the compound represented by
the formula (I) is effective for the treatment of bile duct cancer, and have
completed the present invention.

[0009] That is, the present invention provides the following [1] to [12]:

[1] A therapeutic agent for bile duct cancer comprising
5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yloxy)-6-(2-
methoxyethoxy)-N-methyl-1H-indole-1-carboxamide represented by the
formula (I) or a pharmaceutically acceptable salt thereof.

[Chemical Formula 2]
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[2] The therapeutic agent according to [1], wherein the bile duct cancer is
intrahepatic bile duct cancer.
[3] A pharmaceutical composition for the treatment of bile duct cancer,
comprising
5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-y1)oxy)-6-(2-
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methoxyethoxy)-N-methyl-1H-indole-1-carboxamide represented by the
formula (I) or a pharmaceutically acceptable salt thereof as an active
ingredient.

[4] The pharmaceutical composition according to [3], wherein the bile duct
cancer is intrahepatic bile duct cancer.

[5] A method for treating bile duct cancer, comprising administering to a
patient a pharmacologically effective amount of
5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yl)oxy)-6-(2-
methoxyethoxy)-N-methyl-1H-indole-1-carboxamide represented by the
formula (I) or a pharmaceutically acceptable salt thereof.

[6] The method according to [5], wherein the patient has been confirmed to
have a gene encoding FGFR 2-fusion protein before the administration.

[7] The method according to [6], wherein the gene encoding the FGFR
2-fusion protein is FGFR2-AHCYL1, FGFR2-BICC1 typel, FGFR2-BICC1
type2, FGFR2-TXLNA or FGFR2-KCTD].

[8] The method according to any one of [S] to [7], wherein the bile duct cancer
is intrahepatic bile duct cancer.

[9]
5-((2-(4-(1-(2-Hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yl)oxy)-6-(2
-methoxyethoxy)-N-methyl-1H-indole-1-carboxamide represented by the
formula (I) or pharmaceutically acceptable salts thereof for the treatment of
bile duct cancer.

[10] The compound or pharmaceutically acceptable salts thereof according to
[9], wherein the bile duct cancer is intrahepatic bile duct cancer.

[11] Use of
5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yl)oxy)-6-(2-
methoxyethoxy)-N-methyl-1H-indole-1-carboxamide represented by the
formula (I) or pharmaceutically acceptable salts thereof for the preparation of a
therapeutic agent for bile duct cancer.

[12] The use according to [11], wherein the bile duct cancer is intrahepatic bile
duct cancer.

Advantageous Effects of Invention

[0010] According to the present invention, the therapeutic agent which may
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be effective for the treatment of bile duct cancer can be provided.

Brief Description of the Drawings

[0011] [Figure 1] Figure 1 is a schematic diagram illustrating structures of
FGIFR2-BICC1 typel and type2 genes.

[Figure 2] Figure 2 is a diagram showing the results of Western blot analysis
of proteins obtained by culturing mouse fibroblast cell line NIH3T3
transfected with various FGFR2 fusion genes.

[Figure 3] Figure 3 is a diagram showing the results of Western blot analysis
of proteins obtained by culturing NIH3T3 cell line transfected with FGFR2
fusion genes.

[Figure 4] Figure 4 is a diagram showing the results of analysis of proteins
obtained by culturing NIH3T3 cell line transfected with various FGFR2 fusion
genes.

[Figure 5] Figure 5 is a diagram showing the activity of FGFR inhibitors on
the growth capacity of NIH3T3 cell line transfected with FGFR2 fusion genes.
[Figure 6] Figure 6 is a graph showing the activity of FGFR inhibitors on the
growth capacity of NIH3T3 cell line transfected with FGFR2 fusion genes.
[Figure 7] Figure 7 is a diagram showing the activity of FGFR inhibitors on
the growth capacity of NIH3T3 cell line transfected with FGFR2 fusion genes.
Description of Embodiments

[0012] One embodiment of the present invention is a therapeutic agent for
bile duct cancer comprising
5-((2+(4~(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yl)oxy)-6-(2-
methoxyethoxy)-N-methyl-1H-indole-1-carboxamide represented by the
formula (I) or a pharmaceutically acceptable salt thereof.

[Chemical Formula 3]
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[0013] In the present specification, examples of pharmacologically
acceptable salts may include salts with inorganic acids, salts with organic acids
or salts with acidic amino acids.

[0014] Suitable examples of salts with inorganic acids include salts with
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid and phosphoric
acid.

[0015] Suitable examples of salts with organic acids include salts with
carboxylic acids such as acetic acid, succinic acid, fumaric acid, maleic acid,
tartaric acid, citric acid, lactic acid, stearic acid and benzoic acid, and salts with
sulfonic acids such as methanesulfonic acid, ethanesulfonic acid and
p-toluenesulfonic acid.

[0016] Suitable examples of salts with acidic amino acids include salts with
aspartic acid and glutamic acid.

[0017] A preferred pharmacologically acceptable salt 1s a succinate or
maleate, and a more preferred salt is a succinate. As the pharmacologically
acceptable salt, a salt containing succinic acid 1.5 times on a mass basis more
than the compound represented by the formula (I) (1.5 succinate) is
particularly preferable.

[0018] The compound represented by the formula (I) or pharmacologically
acceptable salts thereof according to the present invention can be produced by
the process described in the Patent Literature 1.

[0019] In the present specification, the term "biliary duct" is used
synonymously with "biliary tract". That is, bile duct cancer refers to
intrahepatic bile duct cancer, extrahepatic bile duct cancer, cystic duct cancer,
gallbladder cancer or duodenum papilla cancer. The bile duct cancer also
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include these cancers metastasized to sites other than the bile duct. The
therapeutic agent for bile duct cancer of the present invention is particularly
effective against intrahepatic bile duct cancer.

[0020] The therapeutic agent for bile duct cancer of the present invention
may be in the form of a preparation for oral administration, for example, a
solid preparation such as a tablet, a granule, a subtle granule, a powder or a
capsule, or a solution, a jelly or a syrup. The therapeutic agent for bile duct
cancer of the present invention may also be in the form of a preparation for
parenteral administration such as an injection, a suppository, an ointment or a
cataplasm.

[0021] When preparing the preparation for oral administration, a
pharmaceutically acceptable carrier such as an excipient, a binder, a
disintegrator, a lubricant and a colorant may be added as appropriate to the
compound represented by the formula (I) or a pharmaceutically acceptable salt
thereof. The preparation such as a tablet, a granule, a powder and a capsule
may also be coated as appropriate.

0022} When preparing an injection (such as for intravenous administration,
intramuscular administration, subcutaneous administration or intraperitoneal
administration), a pharmaceutically acceptable carrier such as a pH adjuster, a
buffer, a suspending agent, a solubilizing agent, an antioxidant, a preservative
(an antiseptic agent) or an isotonizing agent may be added as appropriate to
the compound represented by the formula (I) or a pharmaceutically acceptable
salt thereof, and then the injection may be prepared by the conventional
method. The injection may also be lyophilized to provide a lyophilized
preparation which is dissolved before use.

[0023] When preparing an external preparation, a base material may be
added to the compound represented by the formula (I) or a pharmaceutically
acceptable salt thereof, and the above-mentioned pharmaceutically acceptable
carrier such as a preservative, an stabilizer, a pH adjuster, an antioxidant or a
colorant may be then added thereto as appropriate, and thereafter, for example,
a transdermal preparation (such as an ointment or a patch), an eye dropper, a
nasal preparation, or a suppository may be prepared by the conventional
method.
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[0024] Examples of base materials which can be used include various
materials usually used in pharmaceuticals, quasi drugs, cosmetics and the like.

[0025] The therapeutic agent for bile duct cancer of the present mvention can
be prepared with the compound represented by the formula (I) or a
pharmacologically acceptable salt thereof according to the method described
in the Japanese Pharmacopoeia 16th edition.

[0026] The dosage of the compound represented by the formula (I) or a
pharmacologically acceptable salt thereof in the therapeutic agent for bile duct
cancer of the present invention can be appropriately selected depending on the
severity of the symptoms, the age, sex, body weight and differential sensitivity
of the patient, the method of administration, time of administration, interval of
administration, the type of pharmaceutical preparation, and the like. The
therapeutic agent for bile duct cancer of the present invention, when
administered orally, can be administered so that the dosage of the compound
represented by the formula (I) or a pharmacologically acceptable salt thereof is
100 pg to 10 g per day, preferably 500 ug to 10 g per day, more preferably 1
mg to 5 g per day for an adult (body weight: 60kg). The therapeutic agent
for bile duct cancer of the present invention can be administered in 1 to 3
divided portions daily.

[0027] According to the present invention, a method for treating bile duct
cancer, comprising administering to a patient the compound represented by the
formula (I) or a pharmaceutically acceptable salt thereof can be provided. It
is preferable that the subject for administration is a patient with bile duct
cancer, it is more preferable that the subject is a patient with intrahepatic bile
duct cancer, and it is particularly preferable that the subject is a patient with
bile duct cancer having a gene encoding FGFR 2-fusion protein (FGFR2
fusion gene).

[0028] The FGFR2 fusion gene refers to a gene in which the FGFR2 and a
particular other gene are fused, and examples of the FGFR2 fusion gene
include FGFR2-BICCI1 typel, FGFR2-BICC1 type2 (SEQ ID NO: 5),
FGFR2-TXLNA (SEQ ID NO: 1), FGFR2-AHCYLI1, FGFR2-CCDC6,
FGFR2-KCTD1 (SEQ ID NO: 3), FGFR2-MGEAS, FGFR2-TACCS,
FGFR2-PPHLNI, FGFR2-KIAA1598, FGFR2-CCAR1, FGFR2-NOL4 and
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FGFR2-PARK2. Herein, as shown in Figure 1, FGFR2-BICC1 typel refers
to a gene having FGFR2 fused to the 5' terminal side of KHKH sequence of
BICC1 gene, while FGFR2-BICC1 type2 refers to a gene having FGFR2
fused to the 5' terminal side of SAM region (sterile a motif) of BICC1 gene.
FGFR2-BICC1 typel encodes a peptide consisting of 1,574 amino acids,
whereas FGFR2-BICC1 type2 encodes a peptide consisting of 835 amino
acids (SEQ ID NO: 6). BICCI typel was also referred to as BICC1 until
BICCI type2 was discovered.

[0029] As the patient with bile duct cancer, the patient having
FGFR2-AHCYL1, FGFR2-BICCI  typel, FGFR2-BICC1 type2,
FGFR2-TXLNA or FGFR2-KCTDI1 is preferable, the patient having
FGFR2-BICC1 type2, FGFR2-TXLNA or FGFR2-KCTD1 is more
preferable, and the patient with FGFR2-BICC1 type2 is particularly
preferable.

[0030] Before administering the therapeutic agent for bile duct cancer of the
present invention, it may be diagnosed whether the subject to be administered
has the FGFR2 fusion gene. The method for diagnosing the presence or
absence of the FGFR2 fusion gene may be a genetic diagnosis commonly

used.

Examples

[0031] The present invention will be described in greater detail by the
following examples.

[0032] Production Example 1: Production of
5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yl)oxy)-6-(2-
methoxyethoxy)-N-methyl-1H-indole-1-carboxamide 1.5 succinate

(hereinafter also referred to as Compound A)
[Chemical Formula 4]
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2.93 g of

5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yl )oxy )-6-(2-
methoxyethoxy)-N-methyl-1H-indole-1-carboxamide was weighed out in an
eggplant flask, 60 mL of ethanol was added thereto, and the reaction mixture
was heated to 70°C while stirring in an oil bath to dissolve it. Succinic acid
(1.23 g) was added, then the heating of the oil bath was stopped, and the
reaction mixture was slowly cooled. The reaction mixture was stirred at
room temperature for about 2 hours, and further stirred at 5°C for one hour.
The resulting solid was collected by filtration to obtain Compound A (3.70 g).

TH-NMR Spectrum (600MHz, CD;0D) & (ppm): 1.96-2.10 (4H, m),
2.52 (6H, s),2.93 (1H, m), 2.96 (3H, s), 3.01 (2H, m), 3.16 (2H, t, ] = 5.4 Hz),
3.22 (3H, s), 3.56 (2H, t, ] = 4.7 Hz), 3.61 (2H, m), 3.87 (2H, t, ] = 5.4 Hz),
414 2H,t,J=4.6 Hz), 6.61 (1H, d,J=3.6 Hz), 6.68 (1H, dd, J = 5.8, 2.3 Hz),
737 (1H,s),7.42 (2H, d,J =83 Hz), 7.58 (1H, d,J =3.6 Hz), 7.73 (1H, d, J =
2.2 Hz),7.88 2H, d,J=8.3 Hz), 8.08 (1H, s), 8.15 (1H, d, ] = 5.8 Hz).

BC-NMR Spectrum (100MHz, solid state) & (ppm): 27.1, 28.3, 29.7,
34.8,38.0,41.3, 54.0, 57.3, 59.7, 60.9, 72.1, 72.5, 103.3, 104.2, 108.5, 116.9,
126.9, 128.6, 134.5, 136.7, 140.7, 1494, 151.3, 155.1, 169.5, 170.1, 175.6,
179.9, 183.7.
[0033] Construction of the FGFR2 fusion genes

c¢DNAs of three types of FGFR2 fusion genes (FGFR2-BICC1 type2
(SEQ ID NO: 5), FGFR2-TXLNA (SEQ ID NO: 1), FGFR2-KCTD1 (SEQ
ID NO: 3)) were prepared from cancer tissues from a patient with biliary tract
cancer, respectively. A nucleotide sequence encoding a FLAG epitope tag
was ligated to the N-terminal of the resulting cDNA of each FGFR2 fusion
gene in accordance with the reading frame of translation, and cloned in a
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pMXs retrovirus vector to construct a retrovirus. Herein, the above ligated
FGFR2 fusion gene is also referred to as "wild-type FGFR2 fusion gene".
The peptide sequence of the FLAG epitope tag is HN-DYKDDDDK-COOH
(molecular weight: 1,012Da).

Herein, the polynucleotide sequences of each ¢cDNA of FGFR2,
TXLNA and KCTD1 correspond to SEQ ID NOs: 7, 9 and 11, respectively,
and the sequences of the peptides encoded by FGFR2, TXILNA and KCTD1
correspond to SEQ ID NOs: 8, 10 and 12, respectively.

[0034] Next, a retrovirus having the wild-type FGFR2 fusion gene in which
two amino acids in the region encoding FGFR2 kinase were further mutated
was constructed. The mutation means that the tyrosine which is a residue at
position 568 was replaced by phenylalanine (Y568F) and the tyrosine which is
a residue at position 569 was replaced by phenylalanine (Y569F). Herein,
the gene obtained by subjecting the wild-type FGFR2 fusion gene to the
above-mentioned mutation is also referred to as "KD mutant FGFR2 fusion
gene"

[0035] Each of these retroviruses was infected to a mouse immortalized
fibroblast cell line NIH3T3 cell to transfect the wild-type FGFR2 fusion gene
or the KD mutant FGFR2 fusion gene into the cell, to obtain a cell line stably
expressing the protein encoded by each fusion gene.

c¢DNA cloning:

pMXs vector (CellBiolabs), Plat-Eretrovirus packaging cell line (CellBiolabs)
[0036] Test Example 1: Immunoblot analysis

First, the wild-type FGFR2 fusion gene or KD mutant FGFR2 fusion
gene was transfected into the mouse fibroblast cell line NIH3T3 using the
retrovirus, and the obtained cell line was cultured in a liquid culture medium.
The cultured cell line was subjected to serum starvation, and then treated with
a culture medium containing an FGFR inhibitor before extracting the total
proteins. Herein, the protein encoded by FGFR2-BICC1 type2, the protein
encoded by FGFR2-TXLNA and the protein encoded by FGFR2-KCTD]1 are
shown in SEQ ID NOs: 6, 2 and 4, respectively.

[0037] For the obtained total proteins, the downstream signal of the fusion
gene was analyzed by Western blot analysis using various antibodies.

10
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Apparatus:

WesternBreeze chemilumiscent immunodetection kit (Lifetechnologies)
FGFR mbhibitors:

BGJ398 (82183, Selleck Chemicals), stored in 10 mM DMSO solution
PD173074 (S1264, Selleck Chemicals), stored in 10 mM DMSO solution
Compound A (stored in 20 mM DMSO solution)

Antibodies:

FLAG (#635691, Clontech Laboratories, Inc.)

phospho FGFR-Y653/654 (#3476, Cell Signaling Technology Japan, K.K.)
phospho AKT1-S473 (#4060, Cell Signaling Technology Japan, K.K.)
AKT-pan (#4691, Cell Signaling Technology Japan, K.K.)

phospho STAT3-Y705 (#9145, Cell Signaling Technology Japan, K.K.)
STAT3 (#610189, Becton Dickinson and Company)

phospho MAPK-T202/Y204 (#9106, Cell Signaling Technology Japan, K.K.)
MAPK (#4695, Cell Signaling Technology Japan, K.K.)

beta-actin (#A5441, Sigma-Aldrich Co. LLC).

Antibody array:

PathScan RTK signaling antibody array (Chemiluminescent Readout) (#7982,
Cell Signaling Technology Japan, K.K.)

[0038] The obtained results are shown in Figure 2. As shown in Figure 2, it
was found that the phosphorylation of the MAPK gene (activation of the
MAPK gene) occurred depending on the FGFR2 kinase activity. That is, the
NIH3T3 cell transfected with the FGFR2 fusion gene had anchorage
independent growth capacity. In Figure 2, "wild" means the wild-type
FGFR?2 fusion gene, and "KD" means the KD mutant FGFR2 fusion gene.
[0039] Next, the NIH3T3 cell line transfected with the FGFR2 fusion gene
was subjected to Western blot analysis after adding the FGFR inhibitor to the
cell line (the final concentration of the FGFR mhibitor: 0.2 uM or 0.5 uM) and
extracting the total proteins similarly.

[0040] The obtained results are shown in Figure 3.  As shown in Figure 3,
by treatment with the FGFR inhibitor, phosphorylation of FGFR was
suppressed, and the phosphorylation of MAPK was significantly suppressed.
In Figure 3, "BG" refers to BGJ398, "PD" refers to PD173074, and "E9"

11
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refers to Compound A. Specifically, for example, "BG-0.2" means that
BGJ398 was added so that the final concentration was 0.2 uM.
[0041] Furthermore, the total proteins were similarly extracted from the
NIH3T3 cell line not transfected with the FGFR2 fusion gene and from the
NIH3T3 cell line transfected with the FGFR2-BICC1 type2, FGFR2-TXLNA
or FGFR2-KCTDI1. 90 pg of the total proteins extracted was used to analyze
the expressed protein with the PathScan (R) array.
[0042] As shown in Figure 4, the phosphorylated Akt (pAkt-S473),
phosphorylated MAPK (pMAPK-T202/Y204) and phosphorylated S6
ribosomal protein (pS6-S235/236) were detected.
[0043] Test Example 2: Colony formation assay

Using the following apparatus, the activity of FGFR inhibitors on the
transformation capacity of FGFR2 fusion polypeptide was evaluated. That is,
the NIH3T3 cell line transfected with the FGFR2 fusion gene was seeded in a
soft agar culture medium (the concentration of agar in the culture medium: 4
mg/mL), and an FGFR inhibitor was added to the culture medium (the final
concentration of the FGFR inhibitor: 0.2 pM), and the anchorage independent
colony forming capacity was evaluated.
Apparatus:
CytoSelect 96-Well Cell Transformation Assay kit (CBA-130, CellBiolabs)
FGFR inhibitors:
BGJ398 (52183, Selleck Chemicals), stored in 10 mM DMSO solution
PD173074 (S1264, Selleck Chemicals), stored in 10 mM DMSO solution
Compound A (stored in 20 mM DMSO solution)
[0044] The obtained results are shown in Figure 5 and Figure 6. As shown
in Figure 5 and Figure 6, among the FGFR2 fusion genes, the anchorage
independent growth of the NIH3T3 cells transfected with the FGFR2-TXI.NA
and FGFR2-KCTDI1 was significantly suppressed by the addition of the
FGFR inhibitor. ~ On the other hand, the anchorage independent growth of the
NIH3T3 cell transfected with FGFR2-BICC1 type2 was little suppressed
when using BGJ398 or PD173074 as an FGFR inhibitor, while it was
significantly suppressed when using Compound A as an FGFR inhibitor. In
Figure 5 and Figure6, "BG" refers to BGJ398, "PD" refers to PD173074, and

12
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"E9" refers to Compound A.
[0045] As shown in Figure 7, when BGJ398 or PD173074 was mcreased so
that the final concentration was 1.0 pM, the anchorage independent growth
was suppressed. In Figure 7, "BG" refers to BGJ398, and "PD" refers to
PD173074.
[0046] Test Example 3: Calculation of ICsy values by Colony formation
assay

Various NIH3T3 cell lines transfected with the FGFR2 fusion gene
were cultured and maintained with D-MEM (Wako Pure Chemical Industries)
culture medium containing 10% FBS and penicillin/streptomycin (Wako Pure
Chemical Industries) in a 5% CO, incubator (37°C). To each well of a
96-well plate (Sumitomo Bakelite) was added 50 pL of D-MEM medium
(SIGMA) (containing 10% FBS and penicillin/streptomycin) containing
0.66% agar culture medium (DIFCO Agar Noble, Japan Becton Dickinson).
The cell suspension prepared so that the cell number was 4 x 10* cells/mL
(prepared so that the cell number of FGFR2-TXINA expressing cells was 8 x
10* cells/mL) was mixed with 0.66% agar medium solution in equal amounts,
and the layers of 50 uL each of the resulting mixture were piled up and set by
cooling at 4°C for about 30 minutes. After returning the plate to room
temperature, layers of 50 pl. each of 0.66% agar medium solution were
further piled up. 50 pL of Compound A diluted with DMEM culture
medium containing 10% FBS was added to each well, and cultured in the 5%
CO; incubator (37°C) for 14 days. 10 pL of cytometry kit (Cell Counting
Kit-8, DOJINDO LABORATORIES) was added to each well and cultured in
the 5% CO, incubator (37°C) for 1 to 2 hours to result in color development.
Absorbance at 450nm was measured by a multi-label reader (ARVO,
PerkinElmer, Inc.). The absorbance in the presence of Compound A was
determined assuming that the absorbance in the absence of Compound A was
100% and the absorbance of the well free of cells was 0%. The
concentration of Compound A necessary to inhibit cell growth by 50% (I1Cs
value) was determined and shown in Table 1.
[0047] [Table 1]

13
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Name of Cell Line [Cso (nM)
FGFR2-BICCI type?2 17.3
FGFR2-TXLNA 13
FGFR2-KCTD1 5.0

[0048] Test Example 4: Antitumor activity in subcutaneously transplanted
model mice
(1) Preparation of subcutaneously transplanted model mice

The NIH3T3 cell line transfected with each FGFR2 fusion gene
(FGFR2-BICC1 type2, FGFR2-KCTDI1, FGFR2-TXILNA) was cultured in
DMEM culture media containing 10% FBS and penicillin/streptomycin.

D-PBS (-) (Wako Pure Chemical Industries) was added to the
obtained culture media so that the cell number was 1 x 107 cells/mL to prepare
each cell suspension.

100 puL each of these cell suspensions was transplanted
subcutaneously in the right flank region of 7-week-old nude mice (strain:
BALB/cAJcl-nu/nu, female, CLEA Japan, Inc.) to prepare FGFR2-BICC1
type2 transplant model mice, FGFR2-KCTD]1 transplant model mice and
FGFR2-TXLNA transplant model mice. Six days after the transplantation,
the width and length of the tumor were measured with a digital caliper (trade
name: Digimatic (TM) Caliper, Mitutoyo Corporation). The tumor volume
was calculated based on the width and length of the tumor by the following
calculation formula.

Tumor volume (mm?) = length (mm) x width (mm) x width (mm)/2
(2) Preparation of Compound A solution

Compound A was dissolved in water for injection and stored at 4°C
under protection from light until just before administration. The solution was
prepared so that the dosage of Compound A was 6.25, 12.5, 25 and 50 mg/kg
when administered to a mouse at a dose of 20 mL/kg.

(3) Administration of drug solution

Based on the tumor volume on the first day of administration, the

mice were grouped so that mean values of the tumor volume of the groups

were nearly equal to each other.  The number of mice per group was 5. The

14
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Compound A solution was continuously administered orally to the mice in the
Compound A administration group once a day at a dosage of 20 mL/kg. On
the other hand, only the solvent (water for injection) was similarly
administered to the mice in the control group. The Administration was
carried out to FGFR2-BICC1 type2 or FGFR2-KCTD1 transplant model mice
for 7 days and to FGFR2-TXILNA transplant model mice for 11 days.

On the first day and the last day of the administration, body weight
was measured for each mice in the control group and the Compound A
administration group. The ratio of the body weight on the last day to the
body weight on the first day (relative body weight: RBW) was calculated.
When the RBW of the Compound A administration group/the RBW of the
control group was 0.9 or more, the dosage was judged as safe. The
corresponding dosage was 6.25, 12.5, 25 and 50 mg/kg.

The tumor volume was also measured on the last day of
administration. ~ Percentage of the tumor volume of the mice in the
Compound A administration group to the tumor volume of the mice in the
control group (T/C) (%) was calculated.

[0049] The results of T/C (%) in each transplant model mice was shown in
Table 2 to Table 4.

[Table 2]
FGFR2-BICCT1 type 2 transplant model mice
Compound A T/C (%)
6.25 mg/kg 80"
12.5 mg/kg 71"
25 mg/kg 68"
50 mg/kg 52"

Statistically significant *: p<0.05 **: p<0.01
[0050] [Table 3]
FGFR2-TXLNA transplant model mice

15



Compound A T/C (%)
6.25 mg/kg 54
12.5 mg/kg 43"

25 mg/kg 157

50 mg/kg 6"

Statistically significant **: p<0.01

[0051] [Table 4]

FGFR2-KCTDI transplant model mice

Compound A T/C (%)
6.25 mg/kg 89

12.5 mg/kg 56

25 mg/kg 39"

50 mg/kg 19"

Statistically significant *: p<0.05 **: p<0.01

16
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CLAIMS

1. A therapeutic agent for bile duct cancer comprising
5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yloxy)-6-(2-
methoxyethoxy)-N-methyl-1H-indole-1-carboxamide represented by the
formula (I) or a pharmaceutically acceptable salt thereof.

[Chemical Formula 1]

\o/ﬁ oyN/H
N

(o)
T
()

Ho >N

2. The therapeutic agent according to claim 1, wherein the bile duct
cancer is intrahepatic bile duct cancer.

3. A pharmaceutical composition for the treatment of bile duct cancer,
comprising
5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yl Joxy)-6-(2-
methoxyethoxy)-N-methyl-1H-indole-1-carboxamide represented by the
formula (I) or a pharmaceutically acceptable salt thereof as an active
ingredient.

[Chemical Formula 2]

\oﬂ OyN/H
N

(o)
)
0O

o
|
N
: )
Ho >N
4. The pharmaceutical composition according to claim 3, wherein the

17
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bile duct cancer is intrahepatic bile duct cancer.

5. A method for treating bile duct cancer, comprising administering to a
patient a pharmacologically effective amount of
5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yloxy)-6-(2-

methoxyethoxy)-N-methyl-1H-indole-1-carboxamide represented by the
formula (I) or a pharmaceutically acceptable salt thereof.

[Chemical Formula 3]

\o/\ OYN/H
N

(@)
)
(@)

Ho N~
6. The method according to claim 5, characterized in that the patient has
been confirmed to have a gene encoding FGFR 2-fusion protein before the
administration.
7. The method according to claim 6, wherein the gene encoding the
FGFR 2-fusion protein is FGFR2-AHCYL1, FGFR2-BICCI typel,
FGFR2-BICCTI type2, FGFR2-TXLNA or FGFR2-KCTDI1.
8. The method according to any one of claims 5 to 7, wherein the bile
duct cancer is intrahepatic bile duct cancer.
9.

5-((2-(4-(1-(2-Hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yl)o
xy }-6-(2-methoxyethoxy )-N-methyl- 1 H-indole- 1 -carboxamide represented by
the formula (I) or a pharmaceutically acceptable salt thereof for the treatment
of bile duct cancer.
[Chemical Formula 4]

18
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o = |
N7 N
H )
Ho >N
10. The compound or a pharmaceutically acceptable salt thereof

according to claim 9, wherein the bile duct cancer is intrahepatic bile duct

cancer.
11. Use of
5-((2-(4-(1-(2-hydroxyethyl)piperidin-4-yl)benzamide)pyridin-4-yl)oxy )-6-(2-

methoxyethoxy)-N-methyl-1H-indole-1-carboxamide represented by the
formula (I) or a pharmaceutically acceptable salt thereof for the preparation of
a therapeutic agent for bile duct cancer.

[Chemical Formula 5]
/
o ONNH
/\c) h?/
10
0]

0] = |
N N
: 0)
Ho >N
12. The use according to claim 11, wherein the bile duct cancer is

intrahepatic bile duct cancer.

19
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SEQUENCE LISTING

<110> NATIONAL CANCER GENTER
<120> THERAPEUTIC AGENT AGAINST CHOLANGIOCARCINOMA
<130> 150134

<160> 14

<170> PatentIn version 3.5

210> 1

211> 2832

<212> DNA

<213> Homo sapiens

<400> 1

atgstcaget ggggtegtit catcetgectg gtogtggtea ccatggeaac cttgteoctg 60
gecoggeeoct cottcagtit agttgaggat accacattag agccagaagg agcaccatac 120
tggaccaaca cagaaaagat ggaaaagegg ctocatgetg tgeotgegge caacactgte 180
aagtttcget goccageogg ggggaaccca atgecaacca tgeggtgget gaaaaacggg 240
aaggagitta agcaggagca tcgeattgga ggotacaagg tacgaaacca goactggage 300
ctcattatgg aaagtgtggt cccatctgac aagggaaatt atacctgtgt ggtggagaat 360
gaatacgggt ccatcaatca cacgtaccac ctggatgitg tggagegatc gectoaccgg 420
cccatectec aagecggact gecggeaaat gecteccacag tggtoggagg agacgtagag 480
tttgtetgea aggtttacag tgatgeccag ccocacatec agtggatcaa geacgtggaa 540
aagaacggea gtaaatacgg geocgacggg ctgeoctace tcaaggttet caagcactcg 600
gggataaata gitccaatge agaagtgety getctgtica atgtgaccga ggeggatget 660
gegggaatata tatgtaaggt ctccaattat atagggeagg ccaaccagtc tgoctggete 120
actgtectge caaaacagea agegectgga agagaaaagg agattacage ttccccagac 780
tacctggaga tagccattta ctgcataggg gtcttcttaa tecgectgtat ggtggtaaca 840
gtecateotgt gocgaatgaa gaacacgace aagaagecag acttcageag ccagecgget 900
gtgcacaagc tgaccaaacg tatcccoctg cggagacagg taacagtttc ggetgagtcee 960
agotectoca tgaactccaa cacccegetg gtgaggataa caacacgoct ctcttcaacg 1020
geagacacce ccatgetgge aggggtetec gagtatgaac ttocagagga cccaaaatgg 1080
gagtttccaa gagataaget gacactggge aagcccctgg gagaaggtte ctttgggcaa 1140

R— (1)



gtggtoatgg
goceptgaaga
atggagatga
acacaggatg
tacctecgag
gaggagcaga
gagtacttgg
acagaaaaca
gactattaca
ctgtttgata
gagatcttca
ctgetgaagg
atgatgaggg
gaagacttgg
Cgggagragg
attcagectge
gagctggetg
gacaaagtct
geccaggaga
aaagaggcag
aagcaacage
agcagegagg
aagetggaga
cttgagatgg
atccaacgge
agggtacagg
aggecagagg

tacccaggag

cggaageagt
tgttgaaaga
tgaagatgat
ggoccteteta
CCCEgaggece
tgaccttcaa
cttcccaaaa
atgtgatgaa
aaaagaccac
gagtatacac
ctitaggeeg
aaggacacag
actgttggca
atcgaattct
aggagaageg
agatggaaca
agaggctcaa
tcaaacacaa
tgctaaagga
tagagtccca
ttgecotata
tattcaccac
aagaaaccac
ctgaggagaa
tggagaaget
acctgagtge
ggecotgegse

caccgageac

FP15-0134-00_Sequence Listing. txt

gggaattgac
tgatgccaca
tgggaaacac
tgtcatagtt
acccgggatg
ggacttegte
atgtattcat
aatagcagac
caatgggogg
tcatcagagt
ctocgcoectac
aatggataag
tgoagtgece
cactctcaca
caaggaggte
gcacaatgag
gaagctgatt
ggacctacaa
ggcagaagag
gaggatgtgt
cacagagaag
attcaagcag
catgtaccgg
aacagtoecge
gtgeogggcea
tggtegeocag
tcaagcacce

agaagcatca

aaagacaagc
gagaaagacc
aagaatatca
gagtatgect
gagtactcet
tcatgeacct
cgagatttag
tttggactcg
cttccagica
gatgtetget
ccagggattc
ccagccaact
tcccagagac
accaatgagg
acctegeact
cgecaacteca
gagcagtatg
cagcagoetgg
Cggcaccage
gagctgatga
tttgaggagt
gagatggaaa
tcecgetges
gataaagaac
ctgcagacag
ggctocctea
ageteccceca

ggccagactg

ccaaggagec
tttotgatot
taaatcttot
ctaaaggecaa
atgacattaa
accagetggce
cagccagaaa
ccagagatat
agtggatgge
ccttcggegt
ccgtggagga
gecaccaacga
caacgttcaa
aagaaggtgt
tccaggtgac
agctgegeca
agctgogega
tggatgecaa
gEgagaagea
agcagcaaga
tccagaacac
agatgactaa
agagcagcaa
tggagggecet
agcgeaatga
ctgacagtgg
gggtcacaga

ggcctcaaga

R—=(2)

ggtcacegteg
getgteagag
tggagectge
ccteogagaa
cogtgttect
cagaggcatg
tgttttgeta
caacaatata
tccagaagce
gttaatgteg
actttttaag
actgtacatg
geagttggta
ECagcgegece
actgaatgac
agagaacatg
ggagcatate
getccageag
tttictectg
gacccacctg
actttccaaa
gaagatcaag
caaggeoctg
gcaggtaaaa
cctgaacaag
ccotgagagg
agegecttge

goccacctceo

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
2760
2820
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geccagggect ag 2832

Q10> 2

211> 943

212> PRT

213> Homo sapiens

<400> 2

?et Val Ser Trp gly Arg Phe Ile Cys %gu Val Val Val Thr ?gt Ala

Thr Leu Ser Leu Ala Arg Pro Ser Phe Ser Leu Val Glu Asp Thr Thr
20 25 30

Leu Glu Pro Glu Gly Ala Pro Tyr Trp Thr Asn Thr Glu Lys Met Glu
35 40 45

Lys Arg Leu His Ala Val Pro Ala Ala Asn Thr Val Lys Phe Arg Cys
50 55 60

Pro Ala Gly Gly Asn Pro Met Pro Thr Met Arg Trp Leu Lys Asn Gly
65 70 75 80

Lys Glu Phe Lys GIn Glu His Arg Ile Gly Gly Tyr Lys Val Arg Asn
85 90 95

Gln His Trp Ser Leu Ile Met Glu Ser Val Val Pro Ser Asp Lys Gly
100 105 110

Asn Tyr Thr Cys Val Val Glu Asn Glu Tyr Gly Ser

[le Asn His Thr
115 120 125

Tyr His Leu Asp Val Val Glu Arg Ser Pro His Arg Pro Ile Leu Gln
130 135 140

Ala Gly Leu Pro Ala Asn Ala Ser Thr Val Val Gly Gly Asp Val Glu
145 150 155 160

Phe Val Cys Lys Val Tyr Ser Asp Ala Gln Pro His Iie GIn Trp Ile
165 170 175

Lys His Val Glu Lys Asn Gly Ser Lys Tyr Gly Pro Asp Gly Leu Pro
180 185 190

N—2(3)



Tyr Leu Lys
195

Val Leu Ala
210

Cys Lys Val
225

Thr Val Leu

Ala Ser Pro

Leu [le Ala
275

Thr Thr Lys
290

Thr Lys Arg
305

Ser Ser Ser

Leu Ser Ser

Glu Leu Pro
355

Leu Gly Lys
370

Glu Ala Val
385

Val Leu

Leu Phe

Ser Asn

Pro Lys
245

Asp Tyr
260

Cys Met

Lys Pro

[le Pro

Met Asn

325

Thr Ala
340
Glu Asp

Pro Leu

Gly Tle

FP15-0134-00_Sequence Listing. txt

Lys His Ser Gly Ile Asn Ser Ser Asn Ala Glu

200 205

Asn Val Thr Glu Ala Asp Ala Gly Glu
215 220

Tyr Ile Gly GIn Ala Asn Gin Ser Ala
230 235

Gin GIn Ala Pro Gly Arg Glu Lys Glu
250

Leu Glu Ile Ala Ile Tyr Cys lle Gly
265 270

Val Val Thr Val Ile Leu Cys Arg Met
280 285

Asp Phe Ser Ser GlIn Pro Ala Val His
295 300

Leu Arg Arg Gln Val Thr Val Ser Ala
310 315

Ser Asn Thr Pro Leu Val Arg Ile Thr
330

Asp Thr Pro Met Leu Ala Gly Val Ser
345 350

Pro Lys Trp Glu Phe Pro Arg Asp Lys
360 365

Gly Glu Gly Cys Phe Gly GlIn Val Val
375 380

Asp Lys Asp Lys Pro Lys Glu Ala Val
390 395

Ata Val Lys Met lLeu Lys Asp Asp Ala Thr Glu Lys Asp Leu

405

410

R—(4)

Tyr

Trp

[le

255

Val

Lys

Lys

Glu

Thr

335

Glu

Leu

Met

Thr

Ser
415

[le

Leu

240

Thr

Phe

Asn

Leu

Ser

320

Arg

Tyr

Thr

Ala

Val

400

Asp



Leu Val

Ile Ile

Ile Val
450

Arg Arg
465

Glu Glu

Ala Arg

Leu Ala

Ala Asp
530

Lys Thr

545

Leu Phe

Val Leu

Pro

Lys
610

Asp

Cys
625

Trp

Ser

Asn

435

Glu

Pro

GIn

Thr

Asp

Met

Val

595

Pra

His

FP15-0134-00_Sequence Listing. txt

420

Leu Leu Gly Ala

Tyr Ala Ser Lys
455

Pro Gly Met Glu
470

Met Thr Phe Lys
485

Met Glu Tyr Leu
500

Arg Asn Val Leu

Gly Leu Ala Arg
535

Asn Gly Arg Leu
550

Arg Val Tyr Thr
565

Trp Glu [le Phe
580

Glu Glu Leu Phe

Ala Asn Gys Thr
615

Ala Val Pro Ser
630

Cys Thr GIn Asp
440

Gly Asn Leu Arg

Tyr Ser Tyr Asp
475

Asp Leu Val Ser
490

Ala Ser GlIn Lys
505

Val Thr Glu Asn
520

Asp Ile Asn Asn

Pro Val Lys Trp
555

His GIn Ser Asp
570

Thr Leu Gly Gly
585

Lys Leu Leu Lys
600

Asn Glu Leu Tyr

Gin Arg Pro Thr
635

Gly Pro
445

Glu Tyr
460

[le Asn
Gys Thr
Cys Ile

Asn Val
525

[le Asp
540

Met Ala
Val Trp
Ser Pro

Glu Gly
605

Met Met
620

Phe Lys

R—(5)

Glu Met Glu Met Met k§g Met Ile Gly Lys His Lys Asn

430

Leu Tyr Val

Leu Arg Ala

Arg Val Pro
480

Tyr GlIn Leu
495

His Arg Asp
510

Met Lys lle

Tyr Tyr Lys

Pro Glu Ala
560

Ser Phe Qly
575

Tyr Pro Gly
590

His Arg Met

Met Arg Asp

Gln Leu Val
640
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Glu Asp Leu Asp Arg Ile Leu Thr Leu Thr Thr Asn Glu Glu Glu Gly
645 650 655

Val Gin Arg Ala Arg Glu Glu Glu Glu Lys Arg Lys Glu Val Thr Ser
660 665 670

His Phe Gin Val Thr Leu Asnh Asp Ile GIn Leu Gin Met Glu Gin His
675 680 685

Asn Glu Arg Asn Ser Lys Leu Arg Gin Glu Asn Met Glu Leu Ala Glu
630 695 700

Arg Leu Lys Lys Leu [le Glu GIn Tyr Glu Leu Arg Glu Glu His lle
705 710 715 720

Asp Lys Val Phe Lys His Lys Asp Leu Gin Gin Gln Leu Val Asp Ala
725 730 735

Lys Leu GIn Gin Ala Gin Glu Met lLeu Lys Glu Ala Glu Glu Arg His
740 745 150

Gin Arg Glu Lys Asp Phe Leu Leu Lys Glu Ala Val Glu Ser GIn Arg
755 760 765

Met Gys Glu Leu Met Lys Gln Gin Glu Thr His Leu Lys Gln Gin Leu
770 115 780

Ala Leu Tyr Thr Glu Lys Phe Glu Giu Phe Gin Asn Thr Leu Ser Lys
785 790 795 800

Ser Ser Glu Val Phe Thr Thr Phe Lys GlIn Glu Met Glu Lys Met Thr
805 810 815

Lys Lys Ile Lys Lys Leu Glu Lys Glu Thr Thr Met Tyr Arg Ser Arg
820 825 830

Trp Glu Ser Ser Asn Lys Ala Leu Leu Glu Met Ala Glu Glu Lys Thr
835 840 845

Val Arg Asp Lys Glu Leu Glu Gly Leu Gin Val Lys lle Gin Arg Leu
850 855 860

R— ()
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Glu Lys Leu Cys Arg Ala Leu GIn Thr Glu Arg Asn Asp Leu Asn Lys

865

87

0

875

880

Arg Val Gin Asp %gg Ser Ala Gly Gly Gin Gly Ser Leu Thr Asp Ser

890

895

Gly Pro Glu Arg Arg Pro Glu Gly Pro Gly Ala GIn Ala Pro Ser Ser
900 905 910

Pro Arg Val Thr Glu Ala Pro Cys Tyr Pro Gly Ala ggg Ser Thr Glu

915

920

Ala Ser Gly GIn Thr Gly Pro GIn Glu Pro Thr

930

210> 3

211> 2826
<212> DNA
Q213

<400> 3
atgegtcagoet

geceggecect
tccggagatg
aacaagagag
cctgoggeea
cggtgectea
cgaaaccage
acctgtgtegg
gagegatege
gtcggaggag
tggatcaagc
aaggttctea
gtgaccgagg

aaccagtectg

Homo sapiens

ggegtogttt
cctteagttt
atgaggatga
caccatactg
acactgtcaa
aaaacgggaa
actggagect
tggagaatga
cteaccggee
acgtagagtt
acgtggaaaa
agoactcggg
cggatgctegg

cctggctcac

935

catctgeetg
agttgaggat
caccgatggt
gaccaacaca
gtttegetge
ggagtttaag
cattatggaa
atacgggtce
catcctecaa
tgtcotgeoaag
gaacggcagt
gataaatagt
ggaatatata

tgtectgeca

gtegtggtca
accacattag
goggaagatt
gaaaagatgg
CCageocgegsy
caggagcatc
agtgtggtice
atcaatcaca
gocggactge
gtttacagtg
aaatacggge
tccaatgeag
tgtaaggtct

agacagcaag

Ser Ala Arg Ala

940

ccatggeaac
agccagaaga
ttgtcagtea
aaaagoggcet
ggaacccaat
goattggagg
catctgacaa
cgtaccacct
cggeaaatge
atgcccagee
ccgacgggct
aagtgctgge
ccaattatat

cgeotggaag

=M

cttgteocte
tgecatcotea
gaacagtaac
ccatgetgts
gocaaccatg
ctacaaggta
gggaaatiat
geatgttete
ctccacaglg
ccacatccag
gecctaccte
tctgttcaat
agggeaggce

agaaaaggag

60
120
180
240
300
360
420
480
540
600
660
120
180
840



attacagett
geetgtatge
ttcagcagee
acagttteeg
acacgeotct
ccagaggace
gaaggttgct
aaggaggegs
tetgatetgg
aatcttettg
aaaggcaacc
gacattaacc
cagctggcca
gccagaaatg
agagatatca
tggatggcte
ttogegetat
gtggaggaac
accaacgaac
acgttcaage
agtcggecca
caaggcatcce
ggegegccaca
ggaagacttt
attgacagag
cteattectg
cttcageecea

tcaaggecct

ccccagacta
tggtaacagt
agecggetgt
ctgagtccag
cttcaacggce
caaaatggga
ttgggeaagt
tcacogtggc
tgtcagagat
gagccotgcac
tccgagaata
gtegttectea
gaggcatgga
ttttggtaac
acaatataga
cagaagccct
taatgtggga
tttttaaget
tgtacatgat
agttggtaga
atatgtcaag
ctactccage
tgtacaccag
ttgatggtac
atggacagat
atgatttcaa
tgttgttega

gtgagtgcet

FP15-0134-00_Sequence Listing. txt
gecatttact geoataggeggt cttcettaatce

cctggagata
catcotgtec
gcacaagetg
ctectecatg
agacaccece
gtttccaaga
geteatggeg
cgtgaagatg
ggagatgatg
acaggatggg
cctecgagec
ggagcagatg
gtacttgget
agaaaacaat
ctattacaaa
gittgataga
gatctteact
gctgaaggaa
gatgagggac
agacttggat
acctctgate
acaactcaca
cagectggee
agagcccatt
gttcagatat
ggactacact
gatggaaaga

cgtogtegcgt

cgaatgaaga acacgaccaa gaagccagac

accaaacgta
aactccaaca
atgetggeag
gataagctga
gaagcagtgg
ttgaaagatg
aagatgatig
cctetetatg
cggaggeeoac
accttcaagg
tcccaaaaat
gtgatgaaaa
aagaccacea
gtatacactc
ttaggggeot
ggacacagaa
tgttggeatg
cgaattctca
actagatcce
aaatccaatg
accctcacca
gttttggaca
atcttgaatt
ttgttatatg
tggaagoagg

gtggcceccag

R—2 (@)

tccceootgeg
coecgetggt
gggtetocga
cactgggcaa
gaatigacaa
atgccacaga
ggaaacacaa
tcatagttga
cogggatgga
acttggtetc
gtattcatcg
tagcagactt
atgggoggct
atcagagtga
cgoccctacce
tggataagece
cagtgeccte
ctctcacaac
ctgcatctce
cgectgteca
aataccctga
gtctcaaaca
ttctacgaac
aagaggcaaa
acagagaaac

accteggaga

gagacaggta
gaggataaca
gtatgagett
geecotggga
agacaagcece
gaaagacctt
gaatatcata
gtatgectot
gtactectat
atgcacctac
agatttagea
tggactegece
tecagtcaag
tgtetggtee
agggattocc
agccaactgce
ccagagacca
caatgaggac
actgaacaac
cattgatgte
atccagaate
gcactatttc
atccaaacte
atattitcag
tggtogattt

aaggatcacg

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



ctaageggtg
aactoctgtca
gectactgtc
atcgtgegect
cgggaactga
gactaa
210> 4
211> 941
212> PRT
<213> Homo
400> 4
Met Val Ser
1

Thr Leu Ser
Leu Glu Pro
35
Asp Gly Ala
50

Pro Tyr Trp
65

Pro Ala Ala

Met Pro Thr

His Arg lle
115

FP15-0134-00_Sequence Listing. txt
acaaatcctt gatagaagaa gtatttccag agatcggcga cgtgatgtegt

atgcaggetg gaatcacgac tcgacgeacg tcatcaggtt tocactaaat
acctcaactc agtccaggtc ctcogagaget tgcagcaaag aggatttgaa
cctgtgepeg aggagtagac tcgtcccagt tcagegaata cgtocttegg

ggoggacgee cegtgtacce tecgtecatee ggataaagea agagectetg

sapiens
Trp gly Arg Phe lle

Leu Ala Arg Pro Ser
20

Glu Asp Ala Ile Ser
40

Glu Asp Phe Val Ser
55

Thr Asn Thr Glu Lys
70

Asn Thr Val Lys Phe
85

Met Arg Trp Leu Lys
100

Gly Gly Tyr Lys Val
120

Cys Leu
10

Phe Ser
25

Ser Gly

Glu Asn

Met Glu

Arg Cys
90

Asn Gly
105

Arg Asn

Met Glu Ser Val Val Pro Ser Asp Lys Gly

130

135

o

Val Val Val

Leu Val Glu

Asp Asp Glu
45

Ser Asnh Asn
60

Lys Arg Leu
75

Pro Ala Gly

Lys Glu Phe

Gln His Trp

125

Asn Tyr Thr

140

A

R (9)

Thr Met Ala
15

Asp Thr Thr

30

Asp Asp Thr

Lys Arg Ala

His Ala Val
80

Gly Asn Pro

95

Lys GIn Glu
110

Ser Leu Jle

Cys Val Val

2580
2640
2700
2760
2820
2826



Glu Asn
145

Glu Arg Ser Pro His
165

Arg

Thr Val
180

Ala Ser Val Gly

Ala Gin Pro His

195

Ser Asp

Gly Ser Lys Tyr Gly Pro

210

Asn Ser
230

Ser Gly lle

Val Thr Glu Ala Asp Ala

245

Gin Ala Gln

260

[le Gly Asn

Gln Ala Pro Gly

275

Arg Glu

Ile Ala Ile Tyr Cys

290

Glu

Val
305

Thr Val lle Cys

310

Leu

Pro Ala
325

Phe Ser Ser Gin

Gln Val Thr Val

340

Arg Arg

Asn Thr Pro Leu Val Arg
355

FP15-0134-00_Sequence Listing. txt

155

Glu Tyr Gly Ser Ile Asn His Thr Tyr His Leu Asp Val Val
150

Pro Ile Leu Gin Ala Gly Leu

170

Gly Asp Val Glu Phe Val
185

Ile GIn Trp Ile Lys

200

Asp Gly Leu Pro

215

Ser Asn Ala Glu
Gly Glu Tyr Ile
250

Ser Ala Trp Leu

Lys Glu
280

lle Gly

295

Arg Met

Val His

Ser Ala

[le Thr
360

[le Thr

Val Phe

Lys Asn

Lys Leu

Glu Ser

Thr Arg

His

Leu
220

Tyr

Val
235

Leu

Cys Lys

Thr Val

Ala Ser

Leu

Thr
315

Thr Lys

330

Ser Ser

Leu Ser

~N—2(10)

Cys

Val

205

Lys

Ala

Val

Ley

Pro

285

Ala

Lys

Arg

Ser

Ser
365

160

Pro Ala Asn
175

Lys Val Tyr
190

Glu Lys Asn
Val Leu Lys

Leu Phe Asn
240

Ser Asn Tyr
255

Pro Lys Gln
270

Asp Tyr Leu
Cys Met Val

Lys Pro Asp
320

[le Pro Leu
335

Met Asn Ser
350

Thr Ala Asp



Thr Pro Met
370

Lys Trp Glu
385

Glu Gly Cys

Lys Asp Lys

Asp Asp Ala
435

Met Met Lys
450

Ala Cys Thr
465

Lys Gly Asn

Glu Tyr Ser

Lys Asp Leu
515

Leu Ala Ser
530

Leu Val Thr
545

Arg Asp Ile

Leu Pro Val

v FP15-0134-00_Sequence Listing. txt
Leu Ala Gly g$é Ser Glu Tyr Glu Leu Pro Glu Asp Pro

Phe Pro Arg Asp Lys Leu
390

Phe Gly GIn Val Val Met
405

Pro Lys Glu Ala Val Thr
420 425

Thr Glu Lys Asp Leu Ser
440

Met Ile Gly Lys His Lys
455

GIn Asp Gly Pro Leu Tyr
470

Leu Arg Glu Tyr Leu Arg
485

Tyr Asp lle Asn Arg Val
500 505

Val Ser Cys Thr Tyr GIn
520

380

Thr Leu Gly
395

Ala Glu
410

Ala
Val Ala Val
Asp Leu Val

Ile
460

Asn Ile

Val Ile
475

Val

Ala Arg Arg
490

Pro Glu Glu

Leu Ala Arg

Lys

Val

Lys

Ser

445

Asn

Glu

Pro

Gln

Gly
525

Gin Lys Cys éég His Arg Asp Leu Ala Ala

Glu Asn Asn Val Met Lys
550

Asn Asn Ile Asp Tyr Tyr
565

Lys Trp Met Ala Pro Glu
580 585

540

Ile Ala Asp
555

Lys Lys Thr
570

Ala Leu Phe

R—T(11)

Phe

Thr

Asp

Pro Leu Gly
400

Gly Ile Asp
415

Met Leu
430

Lys

Glu Met Glu

Gly

Leu Leu

Ser
480

Tyr Ala

Pro Gly
495

Met

Met Thr
510

Phe

Met Glu Tyr

Arg Asn Val

Gly Leu Ala

560

Asn Gly
575

Arg

Arg Val
590

Tyr



Thr

Phe

Phe

625

Thr

Ser

Leu

Leu

Thr

105

Gly

Glu

Asp

Arg

His

Thr

610

Lys

Asn

Gln

Thr

[le

690

Pro

Gly

Ser

Ser

Tyr
170

Asp Phe

785

Leu

GIn

Ser

Leu Gly

Leu Leu

Glu Leu

Pro
660

Arg

Leu Thr

675

Thr Arg

Ala Gln
His Met
Arg Ile
740
Leu Lys
755

lle Leu

Lys Asp

Pro Met
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Asp Val Trp Ser Phe Gly Val Leu

Gly Ser
615

Lys Glu
630

Gly

Tyr Met Met

645

Thr Phe Lys

Thr Asn Glu

Ser Pro Ala
695

Leu Thr
710

Lys

Tyr Thr Ser

725

Gly Arg Leu

GIn His Tyr

Asn Phe Leu
775

Tyr Thr Leu

790

Leu Leu
805

600

His

Met

GIn

Asp

680

Ser

Ser

Ser

Phe

Phe

760

Arg

Leu

Met

Arg

Arg

Leu

665

Ser

Pro

Asn

Leu

Asp

145

[le

Thr

Tyr

Glu

Pro Tyr Pro Gly lle Pro

620

Met Asp Lys
635

Asp Cys Trp
650

Val Glu Asp

Arg Pro Asn

Leu Asn Asn
700

Ala Pro Val
715

Ala Thr
730

Leu

Gly Thr Glu

Asp Arg Asp

Leu
780

Ser Lys

Glu Glu
795

Ala

Arg Trp Lys

810

R—(12)

Met

605

Val

Pro

His

Leu

Met

685

GIn

His

Thr

Pro

Leu

Lys

Trp Glu Ile

Glu Glu Leu

Ala Asn Cys
640

Ala Val Pro
655

Asp Arg lle
670

Ser Arg Pro

Gly Ile Pro

[le Asp Val
720

Lys Tyr Pro
735

[le Val Leu
750

Gin Met Phe

Ile Pro Asp

Tyr Phe Gin
800

Asp Arg Glu
815



820
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Thr Gly Arg Phe Ser Arg Pro Cys Ség Cys Leu Val Val Arg Val Ala

830

Pro Asp %gg Gly Glu Arg [le Thr Leu Ser Gly Asp Lys Ser Leu lle

840

Glu Glu Val Phe Pro Glu éég Gly Asp Val Met

850

845

Cys Asn Ser Val Asn

860

Ala Gly Trp Asn His g%S Ser Thr His Val Ile Arg Phe Pro Leu Asn

865

875

880

Gly Tyr Cys His Leu Asn Ser Val Gin Val Leu Glu Arg Leu GiIn Gin

885

890

Arg Gly Phe Glu Ile Val Gly Ser Cég Gly Gly

900

895

Gly Val Asp Ser Ser

910

GIn Phe Ser Glu Tyr Val Leu Arg Arg Glu Leu Arg Arg Thr Pro Arg
920 925

915

Val Pro Ser Val Ile Arg Ile Lys GIn Glu.Pro

930

210> 5

211> 2508
<212> DNA
<213> Homo

400> 5
atggtcaget

geocggececot
tggaccaaca
aagttteget
aaggagttta
ctcattatgg
gaatacgggt
cccatectcee

tttetctgca

sapiens

geggtegttt
cotteagttt
cagaaaagat
gCecagecge
agcaggagea
aaagtgtggt
ccatcaatca
aageeggact

aggtttacag

935

catctegcctg
agttgaggat
ggaaaagegg
ggggaaccea
tcgoattgga
cccatctgac
cacgtaccac
goccggeaaat

tgatgeccag

gtcgtggtcea
accacattag
ctccatgetg
atgccaacca
ggctacaagg
aagggaaatt
ctggatgttg
gectccacag

cceccacateo

Leu Asp
940

ccatggcaac
agccagaagg
tgeotgegge
tgeggtgect
tacgaaacca
atacctgtgt
teggagegate
tggteggagy
agtggatcaa

~R—3(13)

cttgtecetg
agcaccatac
caacactgte
gaaaaacggg
gcactggage
getggagaat
gectcacogg
agacgtagag

geacgiggaa

60
120
180
240
300
360
420
480
540



aagaacggea
geggataaata
ggggaatata
actgtectge
tacctggaga
gteatcotgt
gtgcacaage
agctectcca
geagacacceo
gagtttccaa
gtggteates
geegtgaaga
atggagatga
acacaggatg
tacctccgag
gaggagcaga
gagtacttgg
acagaaaaca
gactattaca
ctgtttgata
gagatcttea
ctgctgaagg
atpatgageg
gaagacttgg
cgetocaaca
aatggaattg
aaacaaaaca

tcgectgacag

gtaaatacgg
gitccaatgc
tatgtaaggt
caaaacagca
tagccattta
gecgaatgaa
tgaccaaacg
tgaactccaa
ccatgetgge
gagataagct
cggaageagt
tgttgaaaga
tgaagatgat
ggooctotota
CCCEEagECe
tgaccttcaa
cttcccaaaa
atgtgatgaa
aaaagaccac
gagtatacac
ctttaggees
aaggacacag
actgttggea
atcgaattct
gtegtgagea
gacctggaag
aatcaacgga

gaagcaatgg
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geeegacgge
agaagtgetg
ctecaattat
agcgcetgga
ctgcataggg
£aacacgace
tatcccoctg
cacccogetg
aggggtctce
gacactggge
gggaatigac
tgatgccaca
tgggaaacac
tgtcatagtt
accogggatg
ggacttggte
atgtattcat
aatagcagac
caatgggoeg
tcatcagagt
ctegecctac
aatggataag
tgcagtgcce
cactctcaca
cttgggaget
tcatagtgaa
acactatctc

ctgtaactta

ctgoectace
getotgttea
atagggcagg
agagaaaagg
gtottettaa
aagaagccag
Ccggagacagg
gtgaggataa
gagtatgaac
aageccetgg
aaagacaage
gagaaagace
aagaatatca
gagtatgeot
gagtactcet
tcatgcacet
cgagatttag
tttggacteg
cttecagtea
gatgtetegt
ccagggatte
ccagccaact
tcccagagac
accaatgagg
ggaagogaat
tttgcagett
agcagtagea

aatagctectt

tcaaggttct
atgtgaccga
ccaaccagtc
agattacage
tegeotgtat
acttcagcag
taacagtttce
caacacgect
ttccagagga
gagaaggttg
ccaaggagec
ttictgatet
taaatcttet
ctaaaggcaa
atgacattaa
accagetgege
cagccagaaa
ccagagatat
agtggatggc
cotteggget
ccgtggagga
gcaccaacga
caacgttcaa
geteatccat
ctgataactg
ctattggcag
attacatgga

tcaaaggttc

R—(14)

caagcactoeg
ggoggatgct
tgcoctggete
ttccccagac
ggtggtaaca
ccagecgget
ggctgagtoe
ctcttcaacg
cccaaaatgg
ctitgggcaa
getcacecgty
ggtgtoagag
tggagectec
cctecgagaa
ccgtgttoct
cagaggcatg
tgttttegta
caacaatata
tccagaageo
gttaatgteg
actttttaag
actgtacatg
gecagttggta
gteectttea
gagagaccga
ccctaagogt
ctgeatttee

tgacctecct

600

660

720

180

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
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gagctcttca geaaactggg cctgggeaaa tacacagatg ttttccageca acaagagate

gatcttcaga cattcctcac tctcacagat caggatctga aggagetggeg aataactact
tttgetecca ggaggaaaat getgettgea atticagaac taaataaaaa ccgaagaaag
ctttttgaat cgccaaatge acgcacctet ttectggaag gtpgagcpag tggaaggcta
ccccgtcagt atcactcaga cattgetagt gtcagtggee getggtag

210> 6

211> 835

<212> PRT _

<213> Homo sapiens

<400> 6

Met Val Ser Trp gly Arg Phe lle Cys %gu Val Val Val Thr ?gt Ala

1

Thr Leu Ser Leu Ala Arg Pro Ser Phe Ser Leu Val Glu Asp Thr Thr
20 25 30

Leu Glu Pro Glu Gly Ala Pro Tyr Trp Thr Asn Thr Glu Lys Met Glu
35 40 45

Lys Arg Leu His Ala Val Pro Ala Ala Asn Thr Val Lys Phe Arg Gys
50 55 60

Pro Ala Gly Gly Asn Pro Met Pro Thr Met Arg Trp Leu Lys Asn Gly
65 10 75 80

Lys Glu Phe Lys GIn Glu His Arg Ile Gly Gly Tyr Lys Val Arg Asn
85 90 95

Gln His Trp Ser Leu Ile Met Glu Ser Val Val Pro Ser Asp Lys Gly
100 105 110

Asn Tyr Thr Cys Val Val Glu Asn Glu Tyr Gly Ser Ile Asn His Thr
115 120 125

Tyr His Leu Asp Val Val Glu Arg Ser Pro His Arg Pro Ile Leu Gin
130 135 140

Ala Gly Leu Pro Ala Asn Ala Ser Thr Val Val Gly Gly Asp Val Glu
145 150 155 160

R—(15)

2280
2340
2400
2460
2508
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Phe Val Cys Lys Val Tyr Ser Asp Ala Gin Pro His Ile Gin Trp lle
165 170 175

Lys His Val Glu Lys Asn Gly Ser Lys Tyr Gly Pro Asp Gly Leu Pro
180 185 190

Tyr Leu Lys Val Leu Lys His Ser Gly Ile Asn Ser Ser Asn Ala Glu
195 200 205

Val Leu Ala Leu Phe Asn Val Thr Glu Ala Asp Ala Gly Glu Tyr Ile
210 215 220

Cys Lys Val Ser Asn Tyr Ile Gly Gin Ala Asn Gin Ser Ala Trp Leu
225 230 235 240

Thr Val Leu Pro Lys Gin Gin Ala Pro Gly Arg Glu Lys Glu Iie Thr
245 250 255

Ala Ser Pro Asp Tyr Leu Glu lle Ala Ile Tyr Cys [ie Gly Val Phe
260 265 270

Leu Ile Ala Cys Met Val Val Thr Val Ile Leu Oys Arg Met Lys Asn
275 280 285

Thr Thr Lys Lys Pro Asp Phe Ser Ser GIn Pro Ala Val His Lys Leu
290 295 300 .

Thr Lys Arg Ile Pro Leu Arg Arg Gin Val Thr Val Ser Ala Glu Ser
305 310 315 320

Ser Ser Ser Met Asn Ser Asn Thr Pro Leu Val Arg lle Thr Thr Arg
325 330 335

Leu Ser Ser Thr Ala Asp Thr Pro Met Leu Ala Gly Val Ser Glu Tyr
340 345 350

Glu Leu Pro Glu Asp Pro Lys Trp Glu Phe Pro Arg Asp Lys Leu Thr
355 360 365

Leu Gly Lys Pro Leu Gly Glu Gly Cys Phe Gly Gin Val Val Met Ala
370 375 380

R—2(16)



Glu Ala Val Gly Ile Asp
385 390

Ala Val Lys Met Leu Lys
405

Leu Val Ser Glu Met Glu
420

[le Ile Asn Leu Leu Gly
435

Ile Val Glu Tyr Ala Ser
450

Arg Arg Pro Pro Gly Met
465 470

Glu Glu GIn Met Thr Phe
485

Ala Arg Gly Met Glu Tyr
500

Leu Ala Ala Arg Asn Val
515

Ala Asp Phe Gly Leu Ala
530

Lys Thr Thr Asn Gly Arg
545 550

Leu Phe Asp Arg Val Tyr
565

Val Leu Met Trp Glu lle
580

Ile Pro Val Glu Glu Leu
595
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Lys Asp Lys Pro Lys Glu Ala Val Thr Val

Asp Asp Ala Thr
410

Met Met Lys Met
425

Ala Cys Thr Gin
440

Lys Gly Asn Leu

455

Glu Tyr Ser Tyr

Asp Leu Val
430

Lys

Ala Ser Gin
505

Leu

Val Thr Glu
520

Leu

Arg Asp lle Asn

535

Leu Pro Val Lys

Thr His Glin Ser

570

Phe Thr Leu Gly

585

Phe Lys Leu Leu

600

A e

395

Glu Lys

[le Gly
Asp Giy
Arg Glu
460
Cys
Lys Cys
Asn Asn
Asn
Trp Met
Asp Val
Gly

Ser

Lys Glu

> (7

400

Asp Leu Ser Asp
415

Lys His Lys Asn
430

Pro Leu Tyr Val
445
Tyr Leu Arg Ala

Asn Arg Val Pro
480

Thr Tyr Gin Leu
495

[le His Arg Asp
510

Val Met Lys Ile
525

Asp Tyr Tyr Lys

Ala Pro Glu Ala
560

Trp Ser Phe Gly
575

Pro Tyr Pro Gly
590

Gly His Arg Met
605
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Asp Lys Pro Ala Asn Cys Thr Asn Glu Leu Tyr Met Met Met Arg Asp
610 615 620

Gys Trp His Ala Val Pro Ser Gin Arg Pro Thr Phe Lys Gin Leu Val
625 630 635 640

Glu Asp Leu Asp Arg [le Leu Thr Leu Thr Thr Asn Glu Gly Ser Ser
645 650 655

Met Ser Leu Ser Arg Ser Asn Ser Arg Glu His Leu Gly Gly Gly Ser
660 665 670

Glu Ser Asp Asn Trp Arg Asp Arg Asn Gly Ile Gly Pro Gly Ser His
675 680 685

Ser Glu Phe Ala Ala Ser Ile Gly Ser Pro Lys Arg Lys Gin Asn Lys
690 695 700

Ser Thr Glu His Tyr Leu Ser Ser Ser Asn Tyr Met Asp Cys [le Ser
705 710 715 720

Ser Leu Thr Gly Ser Asn Gly Gys Asn Leu Asn Ser Ser Phe Lys Gly
725 730 735

Ser Asp Leu Pro Glu Leu Phe Ser Lys Leu Gly Leu Gly Lys Tyr Thr
140 745 750

Asp Val Phe GIn Gin GIn Glu Ile Asp Leu Gln Thr Phe Leu Thr Leu
755 160 765

Thr Asp Gin Asp Leu Lys Glu Leu Gly [le Thr Thr Phe Gly Ala Arg
770 175 780

Arg Lys Met Leu Leu Ala lle Ser Glu Leu Asn Lys Asn Arg Arg Lys
785 790 795 800

Leu Phe Glu Ser Pro Asn Ala Arg Thr Ser Phe Leu Glu Gly Gly Ala
805 810 815

Ser Gly Arg Leu Pro Arg Gin Tyr His Ser Asp lle Ala Ser Val Ser
820 825 830

~N—1(18)



Gly Arg Trp
835

210> 7

Q211> 4657
212> DNA
<213> Homo

400> 7
gecggegget

BECEaggeag
coctggeocgg
CCCCEagEce
tggaggcaac
cgegggegte
BBCECCEECE
ggetegtegc
gagegttgeo
gcaggctgaa
cgtccacatg
gtegtttecat
tcagtttagt
ctcaaccaga
aagatgccge
cagtgcttat
atgcttgtac
cagatgccat
gtgagaacag
ggetecatge
caatgeccaac

gaggctacaa

sapiens

ggaggagage
CECECLCLLC
cgoggegact
geagettgee
gocaagectg
atgccegegs
aagacccaag
tttctecate
attcaagtga
gpcattgege
gagatatgga
ctegcctgegic
tgaggatace
agtgtacgty
cgtgatcagt
tggggagtac
tgccagtagg
ctcatccgga
taacaacaag
tegtgectgeg
catgoggteg

ggtacgaaac

FP15-0134~-00_ Sequence Listing. txt

gegglggaga
cgeccacaaag
gotctocgee
tgegegetet
agtcecttict
toctecgcag
gaccactctt
ccgacccacg
ctgeageage
gtagtccatg
agaggaccgg
gtggtcacea
acattagage
getgegecag
tggactaagg
ttgcagataa
actgtagaca
gatgatgagg
agagcaccat
gocaacactg
ctgaaaaacg

cagcactgga

ECCEagceEg
ctegggegee
ctggoggges
gagcottcge
tectotegtt
cctggggtac
ctgogtttegg
CEEEECECEE
agegecageg
cocgtagagg
ggatiggtac
tggcaacctt
cagaagagec
gegagtogot
atggggteca
agggegeeas
gtgaaacttg
atgacaccga
actggaccaa
tcaagttteg
ggaaggagtt
gceteoattat

CEEBCEECEE
geggggetge
ccggecgega
aactocgegag
ccccaaatece
gegtgaagec
agttgectece
ggacaacaca
cctoggttoc
aagtgtgeag
cgtaaccatg
gtecctggece
accaaccaaa
agaggtgege
cttggggcce
gectagagac
gtacttcatg
tgetgeggaa
cacagaaaag
ctgeccagee
taagcaggag

ggaaagtgte

~N—(19)

gtgeggageg
atgoggogta
ECCCCELREE
caaagtttgg
gagggcagee
cgggaggett
C£Caacceog
ggtcgeggag
tgagccecace
atgggattaa
gtcagetggg
cggocctect
taccaaatct
tgecctpttiga
aacaatagga
teceggoctet
gtgaatgtca
gattttgtea
atggaaaage
£8£Le£4acc
catcgeattg

gtcccatetg

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

1020
1080
1140
1200
1260
1320



acaagggaaa
acctggatgt
atgcctocac
agccccacat
ggetgeccota
tggotetgtt
atatagggca
gaagagaaaa
gggtettett
ccaagaageo
tgcggagaca
tggtgaggat
ccgagtatga
gcaagecocet
acaaagacaa
cagagaaaga
acaagaatat
ttgagtatge
tggagtactc
tgtcatgeac
atcgagattt
actttggact
ggcttecagt
gtgatgtetg
acccagggat
agccagecaa
ccteccagag

caaccaatga

ttatacctgt
tegtggagega
agtggtegea
ccagtggate
cotcaaggtt
caatgtgacc
ggocaaccag
ggagattaca
aatcgeotgt
agacttcage
ggtaacagtt
aacaacacgc
acttccagag
gggagaaget
goccaaggag
cotttetgat
cataaatctt
ctectaaagge
ctatgacatt
ctaccagetg
agcagccaga
cgocagagat
caagtggatg
gtectteggg
tcecgtggag
ctgcaccaac
accaacgtte

ggaatacttig
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gtagtggaga atgaatacgg gtccatcaat

tegecteace
ggagacgtag
aagcacgtgg
ctcaageact
gaggeggatg
tctgcotgee
gcttccccag
atggtggtaa
agecageogg
teggetgagt
ctotettcaa
gacccaaaat
tgotttggee
geggtocaceg
ctggtegtoag
cttggagect
aacctccgag
aaccgtgtte
gecagaggea
aatgttttgg
atcaacaata
gctccagaag
gtgttaatgt
gaacttttta
gaactgtaca
aagcagttgg

gacctcageos

ggcccateet
agtttegtetg
aaaagaacgg
cggggataaa
ctggggaata
tcactgteot
actacctgga
cagtcatcct
ctgtgcacaa
ccagetocte
cggcagacac
gggagtttce
aagtggtcat
tggecgtgaa
agatggagat
gcacacagga
aatacctceg
ctgaggagea
tggagtactt
taacagaaaa
tagactatta
cectgtttea
gggagatctt
agctgetgaa
tgatgatgag
tagaagactt

aacctctecga

ccaagcegga
caaggtttac
cagtaaatac
tagttccaat
tatatgtaag
gccaaaacag
gatagccatt
gtegccgaatg
getgaccaaa
catgaactcce
cececatgetg
aagagataag
ggcggaagea
gatgttgaaa
gatgaagatg
tgggcotete
d4gCCCELgagy
gatgaccttic
ggetteccaa
caatgtgatg
caaaaagacc
tagagtatac
cactttaggg
ggaaggacac
ggactgtteg
ggatcgaatt

acagtattca

~—2(20)

cacacgtacc
ctgecggoaa
agtgatgece
BEECCCEAcE
gecagaagtge
gtctecaatt
caagegeetg
tactgcatag
aagaacacga
cgtatcccee
aacacccege
geaggggtot
ctgacacteg
gtgggaatty
gatgatgcca
attgggaaac
tatgtecatag
coacceggga
aaggacttigg
aaatgtattc
aaaatageag
accaatggge
actcatcaga
ggctogecoct
agaatggata
catgecagtgce
ctoactctca

cctagttacce

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



ctgacacaag
cttacgaace
ctgtgtetge
accatgccte
tggaaaagta
aggaggagaa
acctgeegte
ccttgttaat
atgcagtata
atatatttac
aaaattggtc
ttaatttica
ttaatttatt
atttaagtgg
aactagttat
atgaagtttt
taaatgccce
ctgtcattac
tcttaaaaga
tgtgeticte
gtattctett
ttaggatctt
tggggatacg
aaagatccag
gtattgtett
agattacact
ttttatactg

tcacgeaact

aagttettgt
atgecttecet
ctgteccceaa
ccagagottg
atcagcatat
gaaggtttct
cgtactggct
tttgtaataa
taggtgcteg
aaggagttat
tetetttttt
ccgageagag
aataaattgg
catttctatg
cagatcecttt
gatttatttig
atattaaaag
gtcaacgeaa
tgecttaate
totggeoagot
cagtgaattt
caagtcccat
tecatetttt
ccteatacct
ttgetttgea
gatcttatgt
acaataaaaa

tattttttta
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tcttcaggag
cagtatccac
acaggacage
ttgtctecac
gtgtaaagat
ggagcagteg
gtggaccagt
ttggagaaga
atgtatgtaa
tttttgtatt
taatagetat
gtggaaaaat
taatatacaa
caggcageac
gaaaagagaa
tgtttaaatg
aactcattca
cgtctaactg
cattecttga
ggcottetge
tgataatgge
catagaaaat
taagggattg
acatcagaca
aacacccact
gttacaaaat
tgtttctaca

ataaaaaaaa

atgattctgt
acataaacgg
actgggaace
ttgtatatat
ttatacagtt
actgccacaa
aggactcaag
tttatgtcag
atatattcaa
gattitaaat
ttegctaaatg
acttttgett
aacaattaat
agcagactag
tatttacaat
ctgetgteag
taggaaggte
gacttcccaa
ggacagacct
ttotgagttyg
ttecagacte
tgaaacacag
ctttcatcta
aaatatcgce
cactttgcaa
tggagaaagt
gatattaatg

daaaaaa

tttttcteoca
cagtgttaaa
tagctacact
ggatcagagg
gaaaacttgt
gecaccatgt
gtggacgtec
cacacactta
attatgtata
ggatgtccca
ctgticttac
tcagggaaaa
catttatagt
ttaatctatt
atatgactaa
acgattgtte
ttteattttg
gataaatggt
tagttgaaat
cacattaatc
tttegogtty
agttgttetg
attetggeag
gttgttectt
tagcegtgea
atttaataaa

ttaacaagac

R— 20

gaccccatge
acatgaatga
gagcagggag
agtaaataat
aatcttccce
aacccotete
gttetgeott
cagagcacaa
aatatatatt
atgcacctag
acataatttc
tggtataacg
tttttttgta
gettggactt
tttggeggaaa
ttagacctce
gtgtgeaace
accagegtco
gatagcagaa
agattagect
gagacgectg
ctgatagttt
gacctcacca
ctgtactaaa
agatgaatgc
acctgttaat

aaaataaatg

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4657



210> 8
Q211> 822
212> PRT
<213> Homo

<400, 8
?et Val Ser

Thr Leu Ser

Leu Glu Pro
35

Val Tyr Val
50

Lys Asp Ala
65

Pro Asn Asn
Ala Thr Pro

Val Asp Ser
115

Ser Ser Gly
130

Ser Glu Asn
145

Lys Met Glu

Phe Arg Cys

FP15-0134-00_Sequence Listing. txt

sapiens
Trp gly Arg Phe lle

Leu Ala Arg Pro Ser
20

Glu Giu Pro Pro Thr
40

Ala Ala Pro Gly Glu
55

Ala Val lle Ser Trp
70

Arg Thr Val Leu Ile
85

Arg Asp Ser Gly Leu
100

Glu Thr Trp Tyr Phe
120

Asp Asp Glu Asp Asp
135

Ser Asn Asn Lys Arg
150

Lys Arg Leu His Ala
165

Pro Ala Gly Gly Asn
180

Cys %eu Val Val Val Thr
0

Phe Ser Leu Yal Glu Asp
25 30

Lys Tyr GIn Ile Ser Gin
45
Ser Leu Glu Val Arg Cys
60
Tmlysé?)MyValms

Gly Glu Tyr Leu Gin Ile
90

Tyr Ala Cys Thr Ala Ser
105 110

Met Val Asn Val Thr Asp
125

Thr Asp Gly Ala Glu Asp
140

Ala Pro Tyr Trp Thr Asn
155

Val Pro Ala Ala Asn Thr
170

Pro Met Pro Thr Met Arg
185 190

~—(22)

Met Ala
15

Thr Thr
Pro Glu
Leu Leu
Leu Gly

80

Lys Gly

95

Arg Thr

Ala lle

Phe Val

Thr Glu
160

Val Lys
175

Trp Leu



Lys Asn Gly Lys Glu
195

Val Arg Asn Gln His
210

Asp Lys Gly Asn Tyr
225

Asn His Thr Tyr His
245

Ile Leu Gin Ala Gly
260

Asp Val Glu Phe Val
275

GIn Trp Ile Lys His
290

Gly Leu Pro Tyr Leu
305

Asn Ala Glu Val Leu
325

Glu Tyr Ile Cys Lys
340

Ala Trp Leu Thr Val
355

Glu Ile Thr Ala Ser
370

Gly Val Phe Leu Ile
385

Met Lys Asn Thr Thr
405

Phe

Trp

Thr

230

Leu

Leu

Cys

Val

Lys

310

Ala

Val

Leu

Pro

Ala

390

Lys

FP15-0134-00_Sequence Listing. txt

Lys GIn Glu His Arg Ile

200

Ser Leu lle
215

Cys Val Val

Asp Val Val

Pro Ala Asn
265

Lys Val Tyr
280

Glu Lys Asn
295

Val Leu Lys

Leu Phe Asn

Ser Asn Tyr
345

Pro Lys GIn
360

Asp Tyr Leu
375

Cys Met Val

Lys Pro Asp

Met Glu

Glu Asn

235

Glu
250

Arg

Ala Ser

Ser Asp

Gly Ser

His Ser

315

Val
330

Thr

Gly

Gin Ala

Glu lle

Val Thr

395

Phe
410

Ser

Gly Gly Tyr
205

Ser Val Val Pro

220

Glu Tyr Gly Ser

Ser Pro His Arg

255

Thr Val Val Gly

270

Ala GIn Pro His

285

Lys Tyr Gly Pro

300

Gly Ile Asn Ser

Ala Asp Ala
335

Glu

GIn Ala Asn GIn

350

Pro Gly Arg Glu

365

Ala
380

Ite Tyr Cys

Val Ile Leu Cys

GIn Pro Ala
415

Ser

R—3(23)

Lys

Ser

Pro

Gly

Ile

Asp

Ser

320

Gly

Ser

Lys

Ile

Arg

400

Val



His Lys Leu

Ala Glu Ser

435

Thr Thr
450

Arg

Ser Glu
465

Tyr

Lys Leu Thr

Val Met Ala

Val Thr

Leu Ser Asp

530

His Lys Asn

545

Leu Tyr Val

Leu Arg Ala

Arg Val Pro

595

Tyr Gin
610

Leu

His Arg Asp
625

Thr

420

Ser

Leu

Glu

Leu

Glu

500

Ala

Leu

Ile

[ie

Arg

580

Glu

Ala

Leu

Lys

Ser

Ser

Leu

Ala

Val

Val

Ie

Val

565

Arg

Glu

Arg

Ala

Ser

Ser

Pro

470

Lys

Val

Lys

Ser

Asn

550

Glu

Pro

GIn

Gly

Ala
630

FP15-0134-00_Sequence Listing. txt
Arg Ile Pro Leu Arg Arg Gin Val Thr Val Ser

Met Asn
440

Thr Ala
455

Glu Asp

Pro Leu

Gly Ile

Met Leu
520

Glu Net
535

Leu Leu

Tyr Ala

Pro Gly

Met Thr
600

Met Glu
615

Arg Asn

425

Ser Asn Thr Pro

Asp Thr Pro Met
460

Pro Lys Trp Glu
475

Gly Glu Gly Cys
490

Asp Lys Asp Lys
505

Lys Asp Asp Ala

Glu Met Met Lys
540

Gly Ala Cys Thr
555

Ser Lys Gly Asn
570

Met Glu Tyr Ser
585

Phe Lys Asp Leu

Tyr Leu Ala Ser
620

Val Leu Val Thr
635

R—(24)

430

Leu Val Arg lle
445

Leu Ala Gly Val

Phe Pro Arg Asp
480

Phe Gly GIn Val
495

Pro Lys Glu Ala

510

Thr
525

Glu Lys Asp

Met Ile Gly Lys

Gin Asp Gly Pro

560

Arg Glu Tyr
575

Leu

Asp Ile Asn
590

Tyr

Val
605

Ser Cys Thr

Gln Lys Cys lle

Glu Asn Asn Val

640



FP15-0134~00_Sequence Listing. txt
Met Lys 1le Ala Asp Phe Gly Leu Ala Arg Asp Ile Asn Asn Ile Asp
645 650 655

Tyr Tyr Lys Lys Thr Thr Asn Gly Arg Leu Pro Val Lys Trp Met Ala
660 665 670

Pro Glu Ala Leu Phe Asp Arg Val Tyr Thr His GIn Ser Asp Val Trp
675 680 685

Ser Phe Gly Val Leu Met Trp Glu Ile Phe Thr Leu Gly Gly Ser Pro
690 695 700

Tyr Pro Gly Ile Pro Val Glu Glu Leu Phe Lys Leu Leu Lys Glu Gly
705 710 715 120

His Arg Met Asp Lys Pro Ala Asn Cys Thr Asn Glu Leu Tyr Met Met
125 ' 730 735

Me

~

Arg Asp Cys Trp His Ala Val Pro Ser Gln Arg Pro Thr Phe Lys
740 145 750

GIn Leu Val Glu Asp Leu Asp Arg Ile Leu Thr Leu Thr Thr Asn Glu
755 760 765

Glu Tyr Leu Asp Leu Ser Gin Pro Leu Glu GIn Tyr Ser Pro Ser Tyr
770 775 780

Pro Asp Thr Arg Ser Ser Cys Ser Ser Gly Asp Asp Ser Val Phe Ser
785 790 795 800

Pro Asp Pro Met Pro Tyr Glu Pro Cys Leu Pro GIn Tyr Pro His lle
805 810 815

Asn Gly Ser Val Lys Thr
820

210> 9

Q211> 1706

212> DNA

<213> Homo sapiens

<400> 9
gaggtggegga agecatcgga cgtoggeggt gaggatcettc tcoctgaccca geoatcgetea 60

= (25)



tcacaatgaa
gecccaggaca
ctgecagtaga
aagccagaac
tggaagacat
gggoacageg

ggaatgggga

atccaaacac
cacaggagaa
tgaatactct
tgetggagega
agctggteca
gcaagcttga
gtegtgcageg
tgacactgaa
gccaagagaa
gegagegagca
ccaagcteca
aggattttct
aagagaccca
acacacttte
ctaagaagat
goaacaagge
gectgeaggt
atgacctgaa
gtggecctga
cagaagcgec

aagageocceac

gaaccaagac
accggaagea
agcagaaggt
ggcteagtet
actgagcaca
tgageeggot
gectgaaccea
agaagagatc
£aaaaaagec
gagtacccca
gcaccggaat
agagaaggac
gagectatgc
E8CCCEREAE
tgacattcag
catggagetg
tatcgacaaa
goaggeocag
cctgaaagag
cctgaagcaa
caaaagecageo
caagaagetg
cctegcttgag
aaaaatccaa
caagagggta
gaggagecca
ttgctaccca

ctecgeeagg

FP15-0134-00_Sequence Listing. txt

aaaaagaacg
ggaccCgagy
cccggoagea
gegggeooctte
tactgtgteg
gaacccgaag
actccagtag
cggcagagtg
aaggettteg
gaggagaage
tcacagaage
cacctgogeg
cgtgagetge
gaggaggaga
ctgcagatgg
gotgagaggce
gtettcaaac
gagatgctaa
geagtagagt
cagettgece
gaggtattca
gagaaagaaa
atggetgagg
cggetggaga
caggacctga
gaggggoctg
ggagcaccga

gectag

geggetgecaa
gagcccagga
gccaggetco
gtgatgtcte
acaataacca
atgcagagaa
tcaatggaga
acgaggtegg
ggaaggagat
tggetgetot
agatgaaget
gtgagcacag
agcggeacaa
agegeaagga
aacagcacaa
tcaagaaget
acaaggacct
aggaggcaga
cccagaggat
tatacacaga
ccacattcaa
ccaccatgta
agaaaacagt
agctgtgecg
gtectggtge
ggegotocaage

gcacagaage

acaatccaat
£CELECCCAge
teggaageeg
tgaggagetyg
gELEELCCCO
gtoceggace
gaaggaacce
agaccgagac
cacgttgetg
gtgcaagaag
cctacagaaa
caaggcogte
ccgeteocte
ggtgaccteg
tgagcgoaac
gattgagcag
acaacagcag
agageggeac
gtgtgagetg
gaagtttgag
geaggagatg
coggteeecgg
ccgggataaa
ggcactgeag
ccagggetee
acccagetce

atcaggccag

N—(26)

ccaaaaagca
caggeggete
gaggggecte
agecgecaac
ggegaggatg
tatgtggcaa
tccaaggeeg
catcgaaggc
atgcagacat
tatgctgaac
aagcagagoc
ctggeccgea
aaggaagaag
cacttccagg
tccaagetge
tatgagetgc
ctggtggaty
cagcgggaga
atgaagcage
gagttccaga
gaaaagatga
tgggagagea
gaactggagg
acagagegcea
ctcactgaca
cccagggtea

actgggecte

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
1706



210> 10
211> 546
212> PRT
<213> Homo

<400> 10

Met

1

Lys

Arg

Ser

Ser

65

Asp

Glu

Ser

Val

GIn

Lys Asn

Ser Ser

Pro Ser
35

Gin Ala
50

Gly Ala

Ile Leu

Asp Gly

Arg Thr

15

Asn Gly
130

Arg Gin

Lys Lys

Thr Leu

sapiens
GIn Asp
5

Pro Gly
20

GIn Ala
Pro Arg
Leu Arg
Ser Thr

85

GIn

—

Tyr Val
Glu Lys
Ser Asp

Lys Al
1

»
(S e\

Asn Thr
180

FP15-0134~-00_Sequence Listing. txt

Lys Lys Asn Gly ?6a Ala Lys Gln Ser ?gn Pro

GIn Pro Glu Ala
25

Ala Pro Ala Val
40
Lys Pro Glu Gly
55

Asp Val Ser Glu
70

Tyr Cys VYal Asp

Gly Glu Pro Ala
105

Ala Arg Asn Gly
120

Glu Pro Ser Lys
135

Glu Val Gly Asp
150

Lys Gly Leu Gly

Leu Ser Thr Pro
185

Gly Pro Glu Gly Ala GlIn Glu

30

Glu Ala Glu Gly Pro Gly Ser

45

Ala GIn Ala Arg Thr Ala Gin
60

Glu Leu Ser Arg Gin Leu Glu
80

75

90

Glu Pro Glu Asp ?

la
10

Asn Asn GIn Gly Gly ggo Gly

Glu Lys

Glu Pro Glu Pro Thr Pro Val

125

Gly Asp Pro Asn Thr Glu Glu
140

Arg Asp His Arg Arg Pro Gin

155

160

Lys Glu Ile Thr Leu Leu Met

170

175

Glu Glu Lys Leu Ala Ala Leu

R—(27)

190



Cys

Gln

Asp

225

Leu

Glu

Val

Glu

Leu

305

Glu

Val

Glu

Ser

Leu

Lys

Net

210

His

Glu

Glu

Thr

Ala

His

Asp

Arg

GIn

370

Gin

Ser

Lys

195

Lys

Leu

Ser

Gly

Ser

215

His

Glu

[le

Ala

Arg

Leu

Lys

Tyr

leu

Arg

Leu

Val

260

His

Asn

Arg

Asp

Lys

340

GIn

Met

Ala

Ser

Leu GIn

Gly Glu
230

Cys Arg
245

Gln Arg

Phe GIn

Glu Arg

Leu Lys
310

Lys Val
3725

Leu Gln

Arg Glu

Cys Glu

Leu Tyr

390

Ser Glu
405

FP15-0134-00_Sequence Listing. txt
Ala Glu Leu Leu Glu Glu His Arg Asn Ser GlIn

Lys

215

His

Glu

Ala

Val

Asn

295

Lys

Phe

GlIn

Lys

Leu

375

Thr

Val

200

Lys

Ser

Leu

Arg

Thr

280

Ser

Leu

Lys

Ala

Asp

360

Met

Glu

Phe

205

Gin Ser GlIn Leu Val GIn Glu

220

Lys Ala Val Leu Ala Arg Ser

235

GIn Arg His Asn
250

Glu Glu Glu Glu
265

Leu Asn Asp Ile

Lys Leu Arg Gin
300

Ile Glu GIn Tyr
315

His Lys Asp Leu
330

GIn Glu Met Leu
345

Phe Leu Leu Lys

Lys GIn Gin Glu
380

Lys Phe Glu Glu
395

Thr Thr Phe Lys
410

~R—3(28)

Arg Ser

Lys Arg
270

GIn Leu
285

Glu Asn

Glu Leu

Gln GIn

Lys Glu

350

Glu Ala
365

Thr His

Phe GIn

Leu

255

Lys

Gln

Met

Arg

Ala

Val

Leu

Asn

Lys

Lys

Lys

240

Lys

Glu

Met

Glu

Leu

Giu

Giu

Lys

Thr
400

Gln Glu Met Glu

415



FP15-0134-00_Sequence Listing. txt

Lys Met Thr Lys Lys Ile Lys Lys
420 425

Arg Ser Arg Trp Glu Ser Ser Asn Lys
435 440

Glu Lys Thr Val Arg Asp Lys Glu Leu
450 455

GIn Arg Leu Glu Lys Leu Cys Arg Ala
465 470

Ala

Glu

Leu

Leu Glu Lys Glu Thr Thr Met Tyr
430

Leu Leu Glu Met Ala Glu
445

Gly Leu Gin Val Lys [le
460

GIn Thr Glu Arg Asn Asp

475

480

Gly Gly GIn Gly Ser Leu

l.eu Asn Lys Arg Val Gin Asp Leu Ser
485

Thr Asp Ser Géy Pro Glu Arg Arg

500

Pro Ser Ser Pro Arg Val Thr Glu Ala

515

Ser Thr Glu Ala Ser Gly GIn Thr Gly Pro
530 535

Arg Ala
545

Q210> 11

211> 3431

<212> DNA

213> Homo sapiens

400> 11
atggcgagaa tgectggeag

ECCECCECCE cogocgagaa
CECLECCLECC geeacagecy
gaggaggagg acgagatcca
ggaggtegeg gectggagea
tgggacgage ccotggagee

catatgatca atatggacca

520

cggggactet
caatggggag
tccgeactac
ggaggtgeag
ggacgaggag
cgaggacteg

£aLCECCEGE

Ala
490

Pro Glu

505

Pro

aacaccagecg
CgEEgCEags
tgcagegegg
ataacggegs
gaggaggaag
gecggggagg

ctggagecceg

540

CEEECELCAE
gCEagcEoeg
gegaggagea
acgaggagga
aggaggagat
agctggagece

dggCgCCece

R—(29)

495

Giy Pro Giy Ala GIn Ala
51
Cys Tyr Pro Gly Ala Pro
525

Gin Glu Pro Thr Ser Ala

cgeccageget
CECERBEREEC
ggaggaagag

ggaggaggac

ggggotggac

cgagooggtc

gegactegetg

60
120
180
240
300
360
420



£CECCCCEEE
Cagcgeceeg
cgeatettee
aaggggeces
cagctetaca
gagccooegt
ctgacgetgg
aagcaagcca
aacacgccct
CECEECCECE
gacggtogea
tegtggagca
acgggeacecg
ctotgeaagg
tacgagaaca
geggecaage
ctcaacagca
geegaggetoe
£accaccace
caggtcgggc
tteggetegs
gagectgteg
gaagccaatg
cccacccagg
ccactgaaca
cacattgatg
gaatccagaa

cagcactatt

coegogeteg
dgCELECceCy
gggagtacct
tgtgcegegt
gcaagtegte
actgccgoac
ccgoggtoat
tcacgegege
tegggotget
agaaccagceg
agttegicta
agaagegees
agttctgece
cgttetteca
aagccategg
tetecaagac
tegegggeat
tgaacggggce
gCCCCCALEs
ccgacgtgaa
gggaaatcty
atgeggtgst
ggcacagaag
acagtcggec
accaaggcat
tgegoggcea
tcggaagact

tcattgacag

FP15-0134-00_Sequence Listing. txt

gCCETCCCEEE
getgagegag
gagcgagaag
gotgegetee
gctecatcage
gotcgaccte
ccgecaagetc
cgacctgege
caacaaggtc
tgagttggag
cttcaagtce
Cgagagecage
ctacgccage
EOEECCCCEE
caagaacttg
ctacaccaac
tggcaccaag
ggcacggeac
geoctogetg
atccgagget
cggeeccact
getggtttee
caccaattct
caatatgtca
ccctacteea
catgtacacc
ttttgatggt

agatggacag

gacggeteeg
aacaccCgge
gCcgoagageo
ttctatgccg
atccgeaget
accaaggacc
gaggagcage
aagctgtaca
tggttcgaga
gaggactctt
ctogggocct
gacgaggaga
ttcgteaagt
gaccactgeca
ctaggcacte
cactgcatog
ctggegectege
cactcccace
gggaacactt
gCgrccaage
tcececcaaaa
gtgaaacacg
cccacaatag
agacctctga
gcacaactca
agcagectgg
acagagecca

atgttcagat

agctggacce
tggecacceg
cggacttega
aggecegete
cectcaaccg
ccgagetgeg
gCECCEEECC
cctecagegt
cgtgcatgta
ttgegctegc
accacaagtc
acttgecccg
acctgtcgaa
gcgagegcea
ggatgcagat
gegoegtete
GCECCCCEca
accecececac
acatcctece
gegecctgta
gactttgtat
accccctgee
tttcacctge
tecactagate
caaaatccaa
ccacectcac
ttgttttigga

atatcttgaa

~— 3 (30)

cgacgtgetg
ctacgecegtg
gaccatggac
caaaagegge
ctacctcaat
cagegecaac
ggtggtgcag
cttcagecace
cttetgtace
catggacgag
gogetegteg
catgtatgag
acgcaaccct
tgtgacctgg
gctetecaag
catcgocdog
gggotgetac
ccatecctee
caaagacagc
cgagtetgtg
ccgecocteg
tettotteca
tattgtttee
ceotgeatet
tgcogectgte
caaataccct
cagtctcaaa

ttttctacga

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1660
1620
1680
1740
1800
1860
1920
1980
2040
2100



acatccaaac
aaatattttc
actggtcgat
gaaaggatca
gacgtgatet
tttecactaa
agaggatttg
tacgteectic
caagagectc
ataactcaaa
gtaaaatcga
aacaattgga
caaaaggtag
gatggeogty
gtgaggacac
teetttgtet
caagtttgtt
cagaaaaacc
gtacagaagt
tgatcagttt
getgetttee
aaaataaggt
tetttttgaa
210> 12

211> 865
<212> PRT
WARY,
<400> 12

tccteattee
agcttcagec
tttcaagece
cgctaagegg
gtaactctgt
atggctactg
aaatcglggg
ggogggaact
tggactaaat
caaaaaaggg
ataaaagaca
atagtgatat
gaaatgcaaa
aagtgtectg
agtctecctta
ttetttitee
tgtatatgga
ctcatgagca
cacacttttt
tgccaagegeg
tacaattttt
ctgtgtgaaa

d

Homo sapiens

FP15-0134-00_Sequence Listing. txt
tgatgatttc aaggactaca ctttgttata

catgttgtig
ctgtgagtge
tgacaaatce
caatgcagge
tcaccteoaac
ctectgtege
gaggcggaceg
ggacatattt
acatttatgt
catttatate
cctcaaggte
aaagaaaaaa
ggeotteoga
cagtttccat
ttttttttta
ggttecacgt
cattgcaaag
tgtecaccte
ccagaattat
caaattttat

cacacatgtg

gagatggaaa
ctegtegtge
ttgatagaag
tggaatcacg
teagtccagg
ggaggagtag
ccocgtgtac
cttatgcaaa
geagtteggga
caatagagac
taaaaaatat
aaaaaaggtg
ggectotgac
tgccaacaac
aaaaaacaaa
ctttectttag
atgttagaca
acagatgtga
tecttigttag
aatgtattaa

gggptgagge

gatggaagca
gtgtggccee
aagtatttce
actcgacgca
tectegagag
actegtecca
cctecgteat
aaggaaaaca
cagcaaacca
cacacctgta
ataaatatat
acagecgeag
aaataaacaa
agccatccat
acaaacaaaa
gcagggacca
tgaaatttia
actttacttt
aattgcteca
atacaataaa

tggattaaag

tgaagaggca
ggacagagaa
agacctcgga
agagatogge
cgtcatcagg
gttgecagecaa
gttcagcgaa
ccggataaag
¢acacaacca
agtcctggac
ttcatatggg
atatatatgt
ttggtectgt
gecatgagtg
atttettttt
caccttgaat
ggcaggactt
aatgtagttt
gttttaaaac
gttcaagtct
ctetegtttaa
tgaaatttitt

Tet Ala Arg Met gro Gly Ser Gly Asp ?%s Asn Thr Ser Ala Gly Gly

~—2(31)

15

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3431



Ser Ala Ser

Glu Gly Glu
35

His Tyr Cys
50

Glu Ile GIn
65

Gly Gly Gly
Met Gly Leu

Glu Glu Leu
115

Ala Ala Leu
130

Arg Gly Gly
145

GIn Arg Pro
Arg Tyr Ala

Ser Pro Asp
195

Arg Ser Phe
210

Lys Ser Ser
225

Ala

20

Arg

Ser

Glu

Gly

Asp

100

Glu

Glu

Pro

Glu

Phe

Tyr

leu

FP15-0134-00_Sequence Listing. txt

Ala Ala Ala Ala Ala Glu Asn Asn Gly Glu Arg Gly
30

25

Gly Ala Gly Gly Arg
40
Ala Gly Glu Glu Glu
55

Val Gin Ile Thr Gly
70

Leu Glu Glu Asp Glu
85

Trp Asp Glu Pro Leu
105

Pro Glu Pro Val His
120

Pro Glu Ala Pro Pro Arg Leu Leu Ala Pro

135

Pro Gly Asp Gly Ser
150

Arg Ala Arg Leu Ser
165

Arg lle Phe Arg Glu
185

Glu Thr Met Asp Lys
200

Ala Glu Ala Arg Ser
215

Gly
Glu
Asp
Glu
90

Glu

Met

Glu
Glu
170
Tyr
Gly

Lys

Arg

Glu

Glu

75

Glu

Pro

ile

Leu

165

Asn

Leu

Ala

Ser

[te Ser Ile Arg Ser Ser Leu

230

235

Arg His Ser Arg Pro

45

Glu Glu Glu
60

Glu Asp

Glu Glu Glu Glu Asp

80

Glu Glu Glu Glu Glu

95

Glu Asp Ser Ala Gly

110

Asn Met Asp
125

Gin Ser

Arg Ala
140

Val Leu
160

Asp Pro Asp

Ala Thr
175

Thr Arg Leu

Ser Glu Lys Ala Gin

190

Leu Cys Arg Val Leu

205

Gly GlIn Leu Tyr Ser
220

Asn Arg Tyr Leu Asn
240

R—(32)



Glu

Arg

Gln

Leu

Gly

305

Arg

Ala

Pro

Ser

Phe

385

Leu

Asp

Thr

Thr

Pro Pro
Ser Ala

Gly Ala
275

Arg Lys
290

Leu Leu

Gly Arg

Met Asp

Tyr His
355

Ser Asp

370

Cys Pro

Cys Lys

Val Thr

Arg NMet
435

Asn His
450

Tyr Cys Arg
245

Asn Leu Thr

260

Gly Pro Val

Leu Tyr Thr

Asn Lys

Glu Asn
325

Gln

Glu Asp
340

Gly

Lys Ser Arg

Glu Glu Asn

Tyr Ala Ser
390

Ala Phe Phe
405

Trp Tyr Giu
420

Gin Met Leu

Cys lle Gly

FP15-0134-00_Sequence Listing. txt

Thr Leu Asp Leu Thr Lys Asp Pro Glu Leu

250

Leu Ala Ala Val Ile Arg

Val

Ser

295

Trp

Arg

Arg

Ser

Leu

375

Phe

GIn

Asn

Ser

Ala
455

265

GIn Lys Gin Ala
280
Ser Val Phe Ser

Phe Glu Thr Cys
315

Glu Leu Glu Glu
330

Lys Phe Val Tyr
345

Ser Ser Trp Ser
360

Pro Arg Met Tyr

Val Lys Tyr Leu
395

Arg Pro Arg Asp
410

Lys Ala Ile Gly
425

Lys Ala Ala Lys
440

Val Ser lle Ala

Ile
Thr
300
Met
Asp
Phe
Lys
Glu
380
Ser
His
Lys

Leu

Lys

Thr

285

Asn

Tyr

Ser

Lys

Lys

365

Thr

Lys

Cys

Asn

Ser

445

Thr
460

~—2(33)

Leu

255

Leu Glu Glu
270

Arg Ala Asp

Thr Pro Phe

Phe Cys Thr
320

Phe Gly Leu
335

Ser Leu Gly
350

Arg Ala Glu

Gly Thr Glu

Arg Asn Pro
400

Ser Glu Gly
415

Leu Leu Gly
430

Lys Thr Tyr

Asn Ser Ile



Ala

Thr

Thr

Glu

Glu

545

Glu

Pro

Met

Gin

625

His

Thr

Pro

Gly

Glu

His

Tyr

[le

Pro

Leu

Val

Ser

610

Gly

Ie

Lys

Ile

FP15-0134-00_Sequence Listing. txt

Ile Gly Thr 5%8 Leu Gly Ser Pro Ala Pro GIn Gly Cys Tyr

Ala Leu Asn Gly Ala Ala Arg
485

Pro Ser His His His Arg Pro
500 505

Ile Leu Pro Lys Asp Ser Gln
515 520

Ala Pro Lys Arg Ala Leu Tyr
535

Cys Gly Pro Thr Ser Pro Lys
550

Val Asp Ala Val Val Val Val
565

Leu Pro Glu Ala Asn Gly His
580 585

Ser Pro Ala 1lle Val Ser Pro
595 600

Arg Pro Leu Ile Thr Arg Ser
615

Ile Pro Thr Pro Ala Gin Leu
630

Asp Val Gly Gly His Met Tyr
645

Tyr Pro Glu Ser Arg lle Gly
660 665

Val Leu Asp Ser Leu Lys GlIn
675 680

475

His His Ser
490

Gin Pro Pro

His His

Ser Leu
510

Val Gly Pro Asp Val

Glu Ser Val
540

Arg Leu Cys
555

Ser Val Lys
570

Arg Ser Thr

Thr Gln Asp

Pro Ala Ser
620

Thr Lys Ser
635

Thr Ser Ser
650

Arg Leu Phe

His Tyr Phe

R—(34)

525

Phe Gly

Ile Arg

His Asp

Asn Ser
590

Ser Arg
605

Pro Leu

Asn Ala

leu Ala

Asp Gly
670

Ile Asp
685

480

Pro Pro
495

Gly Asn

Lys Ser

Ser Gly

Pro Ser
560

Pro Leu
575

Pro Thr

Pro Asn

Asn Asn

Pro Val
640

Thr Leu
655

Thr Glu

Arg Asp



FP15-0134-00_Sequence Listing. txt

Gly Gin Met Phe Arg Tyr [le Leu Asn Phe Leu Arg Thr Ser Lys Leu

690

Leu

105

Lys

Glin

Val

Ser
770

Lys

Asn Ser

185

Phe Pro

Arg Leu

Val Asp

Thr
850

Arg

Asp
865

<2105
Q211>
212>
213>

<400>

155

Leu

Val

Leu

Glin

Ser
835

Pro

13
5486
DNA
Homo

13

695

Ile Pro Asp Asp g?g Lys Asp Tyr Thr Leu

160

[le Glu Glu Val Phe
775

Asn Ala Gly Trp Asn
790

Asnh Gly Tyr Cys His
805

GIn Arg Gly Phe Glu
820

Ser Gin Phe Ser Glu
840

Arg Val Pro Ser Val
855

sapiens

715

Tyr Phe Gin %Sg Gin Pro Met Leu lLeu Glu

130

Asp Arg Glu Thr Gly Arg Phe Ser Arg Pro
740 745

Arg Val Ala Pro Asp Leu Gly Glu Arg Ile

Pro Glu Ile

His Asp Ser
795

Leu Asn Ser
810

Ile Val Gly
825

Tyr Val Leu

Ile Arg Ile

100

Leu Tyr Glu Glu Ala
720

Met Glu Arg Trp Lys
135

Cys Glu Cys Leu Val
750

Thr Leu Ser Gly Asp
765

Gly Asp Val Met Cys
780

Thr His Val Ile Arg
800

Val Gin Val Leu Glu
815

Ser Cys Gly Gly Gly
830

Arg Arg Glu Leu Arg
845

Lys GIn Glu Pro Leu
860

~N—2 (35)



atggecgece
gagegeagea
ctgcacagee
atgttacaag
atggaggaaa
aagaaagatc
atgatcatgt
catacagaac
gaaaccggat
aaccaggtat
gagetgette
cctgatccta
tttaaacage
actagtgoetg
tcagetattic
ggtegaaatg
cctgatcececa
gtetgtetts
aaggaagaaa
ttcatcagta
gagcgaaatg
gegggttacca
agcctggata
accaccttat
tcagtcagtc
ccacttgeta
tctactgece

acagctceoat

agggagagee
ccgactecco
cggagtggag
ctgetgetga
caaatacgca
cccatattaa
ctgtctitaga
attcacatgt
gecatatcea
ctatagecggg
ctttggtgoet
attccceccte
gtteccgaat
tgaaggaage
ctgtgagcac
ggagcaacat
gtaatccaca
caaggcaata
ttgaagtaga
ttaaaccaaa
ccttaaatat
tagcaaccag
tettagette
ctctgaacac
ctttgcaaag
atacttcaag
aagccacatt

ctecocotos
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goggogeagt cgpacccegg ctecaacage

cggctacotg
agtgecogge
cgaggagege
agggaaages
gatigetige
getttctega
cacaaaaage
aatcggcaaa
ctttccagat
acaaccagca
gatgttigag
tattcagcat
gtatggtget
aactgccatg
acaactagat
caaacatatc
aaagaaatct
toetcatgggt
tccacaattc
gecccaaacag
gtatgaagca
tccateccca
agcaggeott
ttcaacaacc
tccaagttot
tgoccacaggt
aactaatatt

teggcttgact

tccgaggacg
ttcogegtgg
agaagtggee
ccatcaaaac
aagaaagaag
aatcgagteca
ggtggcoaaca
tccaacagga
ggagtagaat
ctaccaatig
atatcacaaa
actgtcatag
ctgttagaac
attgcagete
atgcagagaa
accgtctacce
tegtettectc
attgegeagt
ccaagcaagt
aggaaatgte
gcatcctgece
ggactcactg
ccaaactcac
ggtacaccca
ttttctgcta
ttgttgtetg

cotgttgatg

acttggtcge
acaggaagaa
aagacttttt
tgaagatecgg
atgttaaaga
cactgaagat
atattaaaaa
ataaccaagc
ctgecogagt
ctggaattot
cgtacaatat
tacgaggstce
atcttgeotgg
aacatcatet
caggtgctcea
tccagggeac
ttgtgttgat
tgatggaaca
ctgtgattgt
tccteggact
ctgeeggect
gactaggtet
tettgaatge
gecccacatt
taccacacct
gagtgeecac

tcecatatcaa

~R—1%(36)

GCggeecgace
acttgaggee
tcaaaagatc
agecaaatce
agccaaggaa
ggatgttteca
agtgatggaa
agaaaaaagc
tagaattcgg
tcaaccggtt
ttcagtatca
tcagaataac
gagcttagea
ctttatgatg
gatccacttt
cattgagtct
gtttgatatg
gottgatgte
gaaaagtgtt
tgaaagcagt
ggcatgtece
tttgggacce
tcttaatage
atgggcacce
tatgattcca
ctatgggcac

cagtatgcag

60

180
240
300
360
420
480
540
600
660
120
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



accgaaggea
tatggtgcaa
cogtecatee
tgtaatgatg
ggtgacttiga
gaactattige
cctgaactga
getgeagaga
tcatcatatg
gctatgttaa
ctgggttttt
gtgtectata
tccaacagtc
ggaattggac
caaaacaaat
ctgacaggaa
ctettcagea
cttcagacat
getgocagga
tttgaatcge
cgteoagtate
acatgcccege
caccatcctt
actttatggc
aaatatggat
tttatttoct
tttitttttt

tagaagtiat

aaaaaatctc
tatccactte
agacaagtgg
cttttgttga
aacagatgat
aaggcacgaa
gtgctaccga
gggeageage
tcaacatgcea
agaaaccagt
ctaaatccat
agcccacaat
gtgageactt
ctggaagtca
caacggaaca
gcaatggetg
aactgggect
tccteactet
ggaaaatget
caaatgcacg
actcagacat
tgactaactg
agcactetgg
aaaaaggaag
tactttttta
gtttttattt
ttttttactt
tttgtttget
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tectgcttta aatgpgacatg cacagtctce agatataaaa

atcacttgga
gtctgageag
agtaggeatg
gtgtecctee
aaactcacac
aagccctttg
tgcccagcaa
ggcatttgac
ggtgacggag
gccagetgaa
gacaaccact
gegaggtgga
tagtgaattt
ctatctcage
taacttaaat
gggcaaatac
cacagatcag
gettgeaatt
cacctettte
tgctagtgte
taaagtggac
gtgtetggta
aagagagaga
aaatggcégt
acctatataa
aaaatgaagg

tgttttgttt

gaaaaagtgc
acatctecca
cctegaagte
aaggtttect
ttacacagca
gotgacaaga
aactccgaaa
tatgaacaga
gtcagaacge
actatcaagg
tatgagggcet
agegaatctg
gcagettcta
agtagcaatt
agctetttea
acagatgttt
gatctgaagg
tcagaactaa
ctggaagety
agtggoecget
acaggagatg
tcaggaccaa
agatgttett
tggacagaat
catatgcact
atgaattgac

gggtatttgg

tgagtgcaaa
aatcaagcce
cttcocatte
gtgccaaaag
ctgacaggtt
aggctccagg
gggoccacct
agaagctatt
ccacaaatac
agttgagaag
catccatgtc
ataactggag
ttggcagece
acatggactg
aaggttctga
tccagcaaca
agetgggaat
ataaaaaccg
gagcgagtgg
ggtagcagea
tatgaacagc
agcattttat
atgatgtcat
ttgcaatata
gatgattttt
atctggegatg
ggatttttaa

~N—T @7

tcacggggat
cactigaaget
tgggaatgct
geagacagtg
gctctcagac
gagtgagege
tgetocacgg
agccaccaaa
ctggagtegc
ggccaateoat
cctttcacgg
agaccgaaat
taagcgtaaa
catttecteg
cctecctgag
agagatcgat
aactactttt
aagaaagett
aaggetacce
ccotottgee
cttcacagea
tcgcacctgt
acagaacace
aggatagggc
ttrttttttt
ccagaagact

aaaataatca

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2830
2940
3000
3060
3120
3180
3240
3300
3360



aagtggaatt
ttotaattite
ctaatatgtt
tgaaatggta
tgagtccact
agcaatggac
taaccctttg
tgtotggags
aaacttttat
tagagattta
atttaaaaag
gattacaatc
aaaccgtate
agcctcocagg
tttttaagty
aacattgttt
gaagaaacac
tgttagaaaa
atgttcagta
aggcattaga
acttgcctga
aggcattttg
atagataatg
ttaagctaaa
tectgtgeat
attgtattaa
tgttcaacaa

aatcttggag

ttetggtact
ttgtectatyg
ggtacagata
ctggatctta
tgcttetgga
ctagttcaca
cagtegtcat
caaagggctg
ttttagatat
tggtagagaa
acaaataatc
cttatcatgt
tgtotgettig
gtggcagtte
getagagtca
cctgggtett
taaagtgect
ctttcccata
gtcaagattt
taagcatata
cacttttcca
cacacagaaa
ggectgteat
ctaagcctta
atgtgtacaa
tgcatcatge
ctecagtactc

ctetttticce
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getttaaaat
gaagttctcg
agagttagte
gtttetgtge
ccaattctgt
gtaataggtg
acttagetge
ttttttagta
tataagcata
tggacgacat
atctgacaag
acacgttage
aagtagactt
ataaagacag
ttattacaat
ttcagagatc
ttetttettc
ggaaatgtig
tctacatgga
caagaattgg
tggetgagte
cattctecact
aaaattatca
tctgettaag
atggtcatgt
taaacatgta
taaatgttet

agetgtctac

aattattgtg
ctgtetecat
acatttttct
agaatattet
ttcatgtatg
caaagaaaga
tgectgtaat
tattgecact
cagtacataa
tcaataactg
acagcactgt
tatgtteoegt
atgtttgttg
ctaagttectg
cttatactgt
ttatagattt
aaagcaatat
tcaagttacce
cataaaccac
gtacttttat
tgaccattac
ttaaaaaate
attataactg
gatgttgaac
ggatcatgtg
gtacaggtta
tatgotttta

catgeatttg

gtctttcage
cteteteatt
gactgecatea
gtgatittgg
ttagecatect
ccaaatggac
gctaaaatga
aaaggacatt
ttgatgaaat
gagooccgaga
tgccattata
atggccacag
agaatgaaca
aaggaaaaaa
gaaagtccaa
atgaagtgtt
tatttccaag
tgtactgiaa
tcteoacgtgce
acaaatatgg
agtaagaaca
gtattggtta
géaccgaggg
tgaatcacte
atgatcatcc
acaataccag
ataagacctt

cgacaggagsg

~N—<(38)

actttacacg
tttgtgteac
aacttttatt
gaaatgtaag
agaaacacct
tttgeagtat
ttttaatggt
tatttatate
tgatatttac
ttgtcacttt
aggagaaata
gactttceotg
gepcttattity
aaaatatatc
gaaatcaggc
tttaatccat
tatattaatt
agagttattt
tcteageaga
gataagaaat
agaattgaag
ccttgaaggc
actgeecottt
cctttactcea
atcttattte
atttatgtec
cccagataat

aagatgtaat

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040



gaatatgcag
cccacttaaa
ctetoacttt
tatatgatgc
aataatgact
ttgtectttt
attttictaa
ctettgetat
210> 14
211> 974
<212> PRT
<213> Homo
<400> 14
?et Ala Ala

Gly Ser Asn
Asp Asp Leu
35
Glu Arg Phe
50

Ala Ala Glu
65

Met Glu Glu

Gly Ala Lys

Glu Asp Val
115

FP15-0134-00_Sequence Listing. txt

tattaagttg atttatgaac
ttagattaag tagggtggct

ctcttgatec

acaaaatatt ttgatgattt

ggttatctgt
agtgattitt
ctgaatcaat

daaaaaadaaa addaaa

sapiens

Gin gly Glu Pro Gly

Ser Glu Arg Ser Thr
20

Val Ala Gly Ala Thr
40

Arg Val Asp Arg Lys
55
Gly Lys Gly Arg Ser
70

Thr Asn Thr Gin Ile
85

Ser Lys Lys Asp Pro
100

Lys Glu Ala Lys Glu
120

aatgaaggea

aaatatagaa
ticcaaaaac

tgttacatga

agtgctttega tatgecaaag ggaaaactgt
aaaaataaat aaaaacactg gaaattcttt
atatgacact acagtataca gagttgtigt
gaataaatgt taacttttaa tctgegoctt
cagatacaga ttgtattttt ctgtgggttt
gagagatgga attaacattg aaaatgggaa

aaaataaatt tatataaccc ctttgtattg

Tyr Leu Ala Ala GIn
10

Asp Ser Pro Val Pro
25

Leu His Ser Pro Glu
45

Lys Leu Glu Ala Met
60
Gly Glu Asp Phe Phe
75

Ala Trp Pro Ser Lys
90

His [le Lys Val Ser
105

Met 1le Met Ser Val
125

R—(39)

Asp Pro
15

Ser

Gly Ser Glu

30

Trp Ser Glu

Leu Gin Ala

Gln Lys 1le

80

Leu Lys [le
95

Lys Lys

S p—
[ev )

Leu Asp Thr

5100
5160
5220
5280
5340
5400
5460
5486



130

Ser His Val
145

Glu Thr Gly

Ala Glu Lys

Glu Ser ?

Phe

Ser Pro Ser

225

Phe Lys Gln

Ser Gin Asn

His Leu

275

Glu

Asp lle

290

Leu

Ser Asn lle

305

Pro Asp Pro

Thr Tle Glu

[le Gly Lys
150

Cys His Ile

165

Ser Asn GlIn
180

Arg Val Arg

Pro lle Ala

Ile Gin His
230

Arg Ser Arg

245

Asn Thr
260

Ser

Ala Gly Ser

Ala Ala GIn

[le
310

Lys His

Ser Asn Pro
325

Ser Val Cys
340
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Lys Ser Asn Arg Val Thr Leu Lys Met Asp Val ?26 His Thr Glu His

135

Gly Gly

His Phe
Ser

Val

Arg
200

Ile

fle

[ie Ser

Met Tyr

Ala Val

Ala
280

Leu

His
295

His
Met GIn
Gln Lys

Leu Ala

Asn Asn [le Lys

155

Pro Asp Ser Asn

170

[le Ala Gly GIn

185

Glu Leu Leu Pro

Val
220

Leu GIn Pro

Gin Thr Tyr Asn

235

Gly Ala Thr Val

250

Lys Glu Gly Thr

265

Ser Ala Ile Pro

Leu Phe Met Met

300

Arg Thr Gly Ala

315

Lys Ser Thr Val

330

Arg Gin Tyr Leu
345

~— (40)

Lys Val Met Glu
160

Arg Asn Asn Gln
175

Pro Ala Gly Val
190

Leu Val Leu Met
205

Pro Asp Pro Asn

Ile Ser Val Ser

240

lle Val Arg Gly
255

Ala Met Leu
270

Leu

Val Ser Thr
285

Gln

Gly Arg Asn Gly

Gln 1le His Phe

320

Tyr Leu Gin Gly
335

Met Gly Cys Leu

350



Pro Leu Val
355

Gln Phe lle
370

Lys Pro Lys
385

Glu Arg Asn
Leu Glu Ser

Cys Pro Ala
435

Gly Leu Gly
450

Leu Asn Thr
465

Ser Val Ser
Leu Trp Ala

Ala Ile Pro
515

Asn lle Leu
530

Pro Pro Pro
545

Thr Glu Gly

Leu

Ala

Pro

Ala

Ser

420

Gly

Leu

Ser

Pro

Pro

500

His

Leu

Gly

Lys
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Met Phe Asp Met Lys Glu Glu Ile Glu Val Asp

360

Gln Leu Met Glu Gin

Lys

375

GIn Pro Ser
390

Leu Asn Met Tyr

405

Gly Val Thr lle

Leu

Thr

Thr

Leu

485

Leu

Ser

Leu

Lys
565

Ala Cys Pro
440

Gly Leu Gly
455

Thr Pro Asn
470

GIn Ser Pro

Leu Ala Asn

Met [le Pro
520

Gly Val Pro
535

Thr Pro Val
550

[le Ser Ala

Lys

Glu

Ala

425

Ser

Leu

Ser

Ser

Thr

505

Ser

Thr

Asp

Ala

Leu

Ser

Ala

410

Thr

Leu

Leu

Leu

Ser

490

Ser

Thr

Tyr

Val

Leu
570

365

Asp Val Phe
380

Val
395

[le Val

Arg Lys Cys

Ser Pro Ser

Ile Leu
445

Asp

Gly Pro Thr

460

Leu Asn Ala
475

Gly Thr Pro

Ser Ala Thr

Ala GIn Ala

525

Gly His Thr

540

His
555

[le Asn

Asn Gly His

~N—(41)

Ile Ser
Lys Ser

Leu Leu
415

Pro Ala
430

Ala Ser
Thr Leu
Leu Asn
Ser Pro
495
Gly Phe
510
Thr Leu
Ala Pro

Ser Met

Ala Gin
575

Pro

[le

Val

400

Gly

Ser

Ala

Ser

Ser

480

Thr

Ser

Thr

Ser

GIn

560

Ser



Pro Asp

Val Leu

Glu GIn
610

Phe Val
625

Gly Asp

Arg GIn

Ser Thr

Pro Leu
690

Ala Ala
705

Ser Ser

Leu Ala

Thr Pro

Ala Glu

170

Pro Thr
785

[le

Ser

595

Thr

Glu

Leu

Thr

Asp

675

Ala

Ala

Tyr

Thr

Thr

755

Thr

Met

Lys Tyr

580

Ala Asn

Ser Pro
Val Gly

Gln
645

Lys

Val
660

Glu

Arg Leu

Asp Lys

Ala Gln

Val Asn

125

Lys Ala

140

Asn Thr

Ile Lys

Thr Thr

His

Lys

Met

630

Met

Leu

Leu

Lys

OD

Met

Met

Trp

Glu

Thr
790
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Gly Ala Ile Ser Thr Ser Ser Leu Gly Glu Lys

Gly

Ser

615

Pro

Met

Leu

Ser

Asn

GIn

Leu

Ser

leu

175

Tyr

Asp

600

Ser

Arg

Cys

GIn

Asp

680

Pro

Ser

Ala

Lys

Arg

Glu

585

Pro Ser lle

Pro Thr Giu

Ser Pro Ser
635

Pro Ser Lys
650

Gly Thr Lys
665

Pro Glu Leu

Gly Ser Glu

Glu Arg Ala
715

Phe Asp Tyr
730

Lys Pro Val
745

Leu Gly Phe

Arg Ala Asn

Gin
Gly
620
His
Val
Asn
Ser
Arg
700
His
Glu
Val

Ser

His
780

Thr

605

Cys

Ser

Ser

Ser

Ala

685

Ala

Leu

Gln

Thr

Lys

165

Val

Gly Ser Ser Met Ser

795

~—2(42)

590

Ser Gly Ser

Asn Asp Ala

Gly Asn Ala
640

Cys Ala Lys
655

His Leu His
670

Thr Glu Ser

Ala Glu Arg

Ala Pro Arg

120

Lys Leu
735

Lys

Glu
750

Val Arg
Ser Met Pro
Ser

Tyr Lys

Ser Arg
800

lLeu



Ser Asn Ser Arg

Arg Asp Arg Asn
820

Ser Ile Gly Ser
835

Leu Ser Ser Ser
850

Asn Gly Cys Asn
865

Leu Phe Ser Lys

Gln Glu Ile Asp
900

Lys Glu Leu Gly
915

Ala Ile Ser Glu
930

Asn Ala Arg Thr
945

Arg GIn Tyr His

Glu

805

Gly

Pro

Asn

Leu

Leu

885

Leu

Ile

Leu

Ser

Ser
965
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His Leu Gly Gly G;y Ser Glu Ser Asp A?g Trp
810 8

Ile Gly Pro Gly Ser His Ser Glu Phe Ala Ala
825 830

Lys Arg Lys GIn Asn Lys Ser Thr Glu His Tyr
840 845

Tyr Met Asp Cys Ile Ser Ser Leu Thr Gly Ser
85h 860

Asn Ser Ser Phe Lys Gly Ser Asp Leu Pro Glu
870 875 880

Gly Leu Gly Lys Tyr Thr Asp Val Phe Gin Gin
890 895

Gln Thr Phe Leu Thr Leu Thr Asp GIn Asp Leu
905 910

Thr Thr Phe Gly Ala Arg Arg Lys Met Leu Leu
920 925

Asn Lys Asn Arg Arg Lys Leu Phe Glu Ser Pro
935 940

Phe Leu Giu Gly Gly Ala Ser Gly Arg Leu Pro
950 955 960

Asp Ile Ala Ser Val Ser Gly Arg Trp
970

R—(43)



