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METHODS AND COMPOSITIONS FOR PREDICTING
RESPONSE TO ERIBULIN

RELATED APPLICATIONS

This application claims priority to U.S. Provisional Application No. 61/454426,
filed March 18, 2011, the entire contents of which are hereby incorporated by reference
herein.

BACKGROUND OF THE INVENTION

Cancer is a term used to describe a wide variety of diseases that are each
characterized by the uncontrolled growth of a particular type of cell. It begins in a tissue
containing such a cell and, if the cancer has not spread to any additional tissues at the
time of diagnosis, may be treated by, for example, surgery, radiation, or another type of
localized therapy. However, when there is evidence that cancer has metastasized from its
tissue of origin, different approaches to treatment are typically used. Indeed, because it
is not possible to determine the extent of metastasis, systemic approaches to therapy are
usually undertaken when any evidence of spread is detected. These approaches involve
the administration of chemotherapeutic drugs that interfere with the growth of rapidly
dividing cells, such as cancer cells.

Halichondrin B is a structurally complex, macrocyclic compound that was
originally isolated from the marine sponge Halichondria okadai, and subsequently was
found in Axinella sp., Phakellia carteri, and Lissodendoryx sp. A total synthesis of
halichondrin B was published in 1992 (Aicher ez al., J. Am. Chem. Soc. 114:3162-3164,
1992). Halichondrin B has been shown to inhibit tubulin polymerization, microtubule
assembly, beta-tubulin crosslinking, GTP and vinblastine binding to tubulin, and
tubulin-dependent GTP hydrolysis in vitro. This molecule has also been shown to have
anti-cancer properties in vitro and in vivo. Halichondrin B analogs having anti-cancer
activities are described in U.S. Pat. No. 6,214,865 B1.

In particular, eribulin mesylate, a Halichondrin B analog, has been developed as
an anticancer drug. Recently, eribulin mesylate was approved for the treatment of
patients with metastatic breast cancer who have previously received at least two
chemotherapeutic regimens for the treatment of metastatic disease, wherein prior therapy
may have included an anthracycline and/or a taxane in either the adjuvant or metastatic
setting. The ability to predict in advance of treatment whether a cancer patient is likely
to be responsive to an anti-cancer agent can guide selection of appropriate treatment, and
is beneficial to patients. Accordingly, there is a need for methods for and compositions
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useful in, assessing or predicting responsiveness to eribulin in patients having cancer
and, in particular, breast cancer.

SUMMARY OF THE INVENTION

The invention is based, at least in part, on the observation that a low level of
expression, e.g., the absence of expression, of the biomarkers identified herein is
indicative of responsiveness to eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate). Specifically, the absence of expression
or a low level of expression of these biomarkers, including, for example, one or more of
those biomarkers set forth in Table 1, in a subject is indicative that the subject will be
responsive to treatment with eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate).

Accordingly, in one aspect, the present invention provides a method for
determining whether eribulin, an analog thereof, or a pharmaceutically acceptable salt
thereof (e.g., eribulin mesylate), may be used to treat a subject having breast cancer, by
assaying a sample derived from the subject to determine the level of expression in the
sample of a biomarker selected from the group of biomarkers listed in Table 1, wherein
a low level of expression of the biomarker is indicative that eribulin, an analog thereof,
or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), will be effective
in treating the subject having breast cancer. In another aspect, the present invention
provides a method for determining whether eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), may be used to treat a
subject having breast cancer, by determining the level of expression of a biomarker
selected from the group of biomarkers listed in Table 1 in a sample derived from the
subject, wherein a low level of expression of the biomarker is indicative that eribulin, an
analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate),
will be effective in treating the subject having breast cancer. In a further aspect, the
present invention provides a method for predicting whether eribulin, an analog thereof,
or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), may be used to
treat a subject having breast cancer, by determining the level of expression of a
biomarker selected from the group of biomarkers listed in Table 1 in a sample derived
from the subject, and predicting that eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate), will be effective in treating a subject
having breast cancer when there is a low level of expression of the biomarker in the
sample. In one embodiment of the foregoing aspects of the invention, the methods may
further include obtaining a sample from a subject.
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In yet another aspect, the present invention provides a method for determining
the sensitivity of a breast tumor, for example, derived from a subject having breast
cancer, to treatment with eribulin, an analog thereof, or a pharmaceutically acceptable
salt thereof (e.g., eribulin mesylate), by determining the level of expression of a
biomarker selected from the group of biomarkers listed in Table 1 in the tumor, wherein
a low level of expression of the biomarker in the tumor indicates that the tumor is
sensitive to treatment with eribulin, or an analog thereof. In yet another aspect, the
present invention provides a method for determining the sensitivity of a breast tumor, for
example, derived from a subject having breast cancer, to treatment with eribulin, an
analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), by
determining the level of expression of a biomarker selected from the group of
biomarkers listed in Table 1 in the tumor, and identifying the tumor as being sensitive to
treatment with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof
(e.g., eribulin mesylate), when the biomarker is expressed in the tumor at a low level.

In further aspects of the invention, methods are provided for treating a subject
having breast cancer. The methods include identifying a subject having breast cancer in
which a biomarker selected from the group of biomarkers listed in Table 1 is expressed
at a low level, and administering a therapeutically effective amount of eribulin, an
analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), to
the subject. In yet a further aspect, the present invention provides methods of treating a
subject having breast cancer, by assaying a sample derived from the subject to determine
the level of expression in the sample of a biomarker selected from the group of
biomarkers listed in Table 1, and administering a therapeutically effective amount of
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate), to the subject when a low level of expression of the biomarker is detected in
the sample. In one embodiment of the foregoing aspects of the invention, the methods
may further include obtaining a sample from a subject.

In further aspects of the invention, methods are provided for treating 2 subject
having breast cancer that is sensitive to eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof. The methods include identifying a subject having breast cancer
that is sensitive to eribulin, an analog thereof, or a pharmaceutically acceptable salt
thereof, (e.g., a breast cancer in which a biomarker selected from the group of
biomarkers listed in Table 1 is expressed at a low level), and administering a
therapeutically effective amount of eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate), to the subject. In yet a further aspect,
the present invention provides methods of treating a subject having breast cancer that is
sensitive to eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof, by
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assaying a sample derived from the subject to determine the level of expression in the
sample of a biomarker selected from the group of biomarkers listed in Table 1, and
administering a therapeutically effective amount of eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), to the subject when a
low level of expression of the biomarker is detected in the sample. In one embodiment
of the foregoing aspects of the invention, the methods may further include obtaining a
sample from a subject.

In various embodiments, the subject has not been previously treated with
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate). Alternatively, the subject has been previously treated with eribulin, an analog
thereof, or a pharmaceutially acceptable salt thereof. In certain embodiments, the breast
cancer is an Estrogen Receptor (ER) negative breast cancer and/or a Progesterone
Receptor (PR) negative breast cancer and/or a Her-2 negative breast cancer.

In various embodiments, the level of expression of at least 2, at least 3, at least 4
or at least 5 biomarkers selected from the group of biomarkers listed in Table 1 is
determined.

In particular embodiments, a predictive gene signature comprising a sub-
combination of 2 or more biomarkers selected from the group of biomarkers listed in
Table 1 1s used. In various embodiments, the level of expression of at least 2, at least 3,
at least 4 or at least 5 biomarkers selected from the group of biomarkers listed in Table 1
is determined. For example, the predictive gene signature may include at least 2
biomarkers, e.g., DYSF and EDIL3; GNAT1 and ERGIC3; KRT24 and PAPLN,;
MANSCI1 and PDGFB; PCDHI and PDGFB; or PHOSPHO?2 and PSENEN. In another
embodiment, the predictive gene signature may include at least 3 biomarkers, e.g.,
COL7A1, YTHDF1 and ZICS; CKLF, IL10 and TUBB6; CDC20, CFL1 and TMEM?79;
HYAL2, NCBP1 and SNX11; or CEP152, NCBP1 and SATB1. In another
embodiment, the predictive gene signature may include at least 4 biomarkers, e.g.,
APBB2, CCL26, PSENEN and SATB1; ANG, JAM3, KLHLI17 and PAPLN; ITFG3,
MAD2LIBP, NMU and PDGFB; SPTA1, TYROBP, SNX11 and PSENEN; GRAMD4,
GNATI1, TMIGD2 and YTHDF1; or GRAMD4, HYAL2, PHOSPHO?2 and TUBB6. In
another embodiment, the predictive gene signature may include at least 5 biomarkers,
e.g., CCL26, CDC20, ERGIC3, EDIL3 and PCDH1; DYSF, NMU, PHOSPHO?2,
PSENEN and SNX11; APBB2, CKLF, CYP4F3, TUBB6 and YTHDF1; or CEP152,
MAD2LIBP, SPTA1, TMEM?79 and ZICS.

In particular embodiments, the predictive gene signature may include 2 or more
of biomarkers ABI3, ANG, APBB2, CCL26, CDC20, CEP152, CFL1, CKLF, COL7A1l,
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CYP4F3, DYSF, GNAT1, GRAMD4, HYALZ2, IL10, ITFG3, JAM3, KLHL17, KRT24,
MAD2L1BP, MANSC1, MOBKLI1B, NCBP1, NMU, PCDH!, PHOSPHO?2, SPTA]1,
TMIGD2, TYROBP, ZIC5, ERGIC3, PDGFB, PSENEN, SATBI1, SNX11, TMEM79
and YTHDF1, e.g., ABI3 and ANG; APBB2 and CCL26; GNAT1 and GRAMD4; IL10
and ITFG3; MACSCI and MOBKL1B; NMU and PCDH1; or TYROBP and ZICS. In
other embodiments, the predictive gene signature includes at least 3 of the previously
recited biomarkers, e.g., ABI3, ANG and APBB2; CCL26, CKLF and COL7A1; DYSF,
GNAT! and HYAL2; JAM3, KLHL17 and KRT24; NCBP1, NMU and PCDHI,
SPTAL, TMIGD2 and TYROBP; or ZICS5, MAD2LI1BP and CDC20. In other
embodiments, the predictive gene signature includes at least 4 of the previously recited
biomarkers, e.g., ABI3, ANG, APBB2 and CCL26; CEP152, CFL1, CKLF and
COL7AL; KRT24, MANSC1, MOBKLIB and SPTA1; TYROBP, TMIGD2,
PHOSPHO2 and NMU; ABI3, GNATI, KLHLI17 and SPTAL; or CEP152, HYAL2,
PCDH1 and TMIGD2. In yet further embodiments, the predictive gene signature
includes at least 5 of the previously recited biomarkers, e.g., CKLF, COL7Al,
GRAMD4, JAM3 and PCDHI1; APBB2, CEP152, DYSF, IL10 and TYROBP; CYP4F3,
HYAIL2, ITFG3, KLHL17 and KRT24; NCBP1, SPTA1, TMIGD2, IL10 and JAM3; or
CCL26, PHOSPHO?2, SPTA1, TMIGD2 and ZICS5.

In other embodiments, the predictive gene signature may include 2 or more of
biomarkers ERGIC3, PDGFB, PSENEN, SATB1, SNX11, TMEM79 or YTHDFI, or
any sub-combination thereof, e.g., ERGIC3 and PDGFB; ERGIC3 and PSENEN;
ERGIC3 and SATBI; ERGIC3 and SNX11; ERGIC3 and TMEM79; ERGIC3 and
YTHDF1; PDGFB and PSENEN; PDGFB and SATB1; PDGFB and SNX11; PDGFB
and TMEM79; PDGFB and YTHDF1; PSENEN and SATB1; PSENEN and SNX11;
PSENEN and TMEM?79; PSENEN and YTHDF1; SATBI1 and SNX11; SATBI and
TMEM?79; SATBI1 and YTHDF1; SNX11 and TMEM79; SNX11 and YTHDF1; or
TMEM79 and YTHDF1. In other embodiments, the predictive gene signature includes
at least 3 biomarkers, for example, ERGIC3, PDGFB and PSENEN; SATBI, SNX11
and TMEM79; SNX11, TMEM79 and YTHDF1; or ERGIC3, PDGFB and SATBI1. In
further embodiments, the predictive gene signature includes at least 4 biomarkers, for
example, ERGIC3, PDGFB, PSENEN and SATB1; SNX11, TMEM79, YTHDF! and
ERGIC3; or ERGIC3, PDGFB, PSENEN and YTHDF1. In further embodiments, the
predictive gene signature includes at least 5 biomarkers, for example, ERGIC3, PDGFB,
PSENEN, SATBI and SNX11; ERGIC3, PDGFB, PSENEN, SATBI and TMEM79; or
PSENEN, SATBI, SNX11, TMEM79 and YTHDF]1. In yet further embodiments, the
predictive gene signature includes at least 6 biomarkers, for example, ERGIC3, PDGFB,
PSENEN, SATBI, SNX11 and TMEM79; PDGFB, PSENEN, SATBI1, SNX11,



10

15

20

25

30

35

TMEM?79 and YTHDF1; or ERGIC3, PSENEN, SATBI1, SNX11, TMEM?79 and
YTHDFI. In yet another embodiment, the predictive gene signature includes 7
biomarkers, for example, ERGIC3, PDGFB, PSENEN, SATBI, SNX11, TMEM?79 and
YTHDFI.

In various embodiments, the biomarker is not one or more of SPTA1, PAPLN,
PCDHI1, TMIGD?2 and/or KRT24. In a particular embodiment, the biomarker is not
SPTA1, PAPLN, PCDH1, TMIGD2 and KRT24. In one embodiment, the biomarker is
not SPTA1. In another embodiment, the biomarker is not PAPLN. In another
embodiment, the biomarker is not PCDH1. In another embodiment, the biomarker is not
TMIGD?2. In yet another embodiment, the biomarker is not KRT24.

In particular embodiments, the predictive gene signature may include 2 or more
of biomarkers ABI3, ANG, APBB2, CCL26, CDC20, CEP152, CFLI1, CKLF, COL7A1,
CYP4F3, DYSF, GNAT1, GRAMD4, HYAL2, IL10, ITFG3, JAM3, KLHL17,
MAD2L1BP, MANSC1, MOBKLI1B, NCBP1, NMU, PHOSPHO2, TYROBP, ZIC5,
ERGIC3, PDGFB, PSENEN, SATBI, SNX11, TMEM79, YTHDF1, EDIL3 and
TUBBS, e.g., ABI3 and ANG; GRAMD4 and HYAL2; NMU and PHOSPHO2; ZIC5
and PSENEN; or SNX11 and MOBKLIB. In other embodiments, the predictive gene
signature includes at least 3 of the previously recited biomarkers, e. g., APBB2, CDC20
and CKLF; COL7Al, DYSF and GNAT1; NCBP1, SATBI and EDIL3; PSENEN,
DYSF and GNAT1; MANSCI, ZIC5 and CFL1; or CKLF, GRAMD4 and NMU. In
other embodiments, the predictive gene signature includes at least 4 of the previously
recited biomarkers, e.g., ANG, CCL26, CEP152 and JAM3; APBB2, CYP4F3, ITFG3
and TYROBP; CYP4F3, MANSC1, PDGFB and YTHDF1; TUBB6, DYSF,
PHOSPHO?2 and CDC20; or CKLF, KLHL17, HYAL2 and ZIC5. 1In yet further
embodiments, the predictive gene signature includes at least 5 of the previously recited
biomarkers, e.g., [L10, CEP152, COL7A 1, TYROBP and ERGIC3; TMEM79, SNX11,
PSENEN, GNAT1 and GRAMD4; JAM3, SNX11, KLHL17, MOBKL1B and ERGIC3;
or NMU, PHOSPHO2, PDGFB, CFL1 and ANG.

In various methods and or kits of the invention, the biomarker is not ABI3, 1s not
ANG, is not APBB2, is not CCL26, is not CDC20, is not CEP152, is not CFL1, is not
CKLF, is not COL7A1, is not CYP4F3, is not DYSF, is not GNATI, is not GRAMD4,
is not HYAL2, is not IL10, is not ITFG3, is not JAM3, is not KLHL17, is not KRT24, is
not MAD2L1BP, is not MANSC]1, is not MOBKL1B, is not NCBP1, is not NMU, is not
PCDHLI, is not PHOSPHO?2, is not SPTA1, is not TMIGD2, is not TYROBP, is not
ZICS3, 1s not ERGIC3, 1s not PDGFB, is not PSENEN, is not SATBI, is not SNX11, is
not TMEM79, is not EDIL3, is not PAPLN, is not TUBB6 and/or is not YTHDFI.
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In certain embodiments, the biomarker is not expressed at a detectable level. In
another embodiment, the biomarker is expressed at a low level as compared to a control.
Expression can be determined directly or indirectly by any suitable method. In certain
embodiments, the level of expression of the biomarker is determined at the nucleic acid
level using any suitable method. For example, the level of expression of the biomarker
can be determined by detecting cDNA, mRNA or DNA. In particular embodiments, the
level of expression of the biomarker is determined by using a technique selected from
the group consisting of polymerase chain reaction (PCR) amplification reaction, reverse-
transcriptase PCR analysis, quantitative reverse-transcriptase PCR analysis, Northern
blot analysis, RNAase protection assay, digital RNA detection/ quantitation (e.g.,
nanoString) and combinations or sub-combinations thereof.

In certain embodiments, the level of expression of the biomarker can be
determined by detecting miRNA. Specifically, mRNA expression can be assessed
indirectly by assessing levels of miRNA, wherein an elevated level of an miRNA which
controls the expression of an mRNA is indicative of a low level of expression of the
mRNA encoding the biomarker.

In other embodiments, the level of expression of the biomarker is determined at
the protein level using any suitable method. For example, the presence or level of the
protein can be detected using an antibody or antigen binding fragment thereof, which
specifically binds to the protein. In particular embodiments, the antibody or antigen
binding fragment thereof is selected from the group consisting of a murine antibody, a
human antibody, a humanized antibody, a bispecific antibody, a chimeric antibody, a
Fab, Fab’, F(ab’), , ScFv, SMIP, affibody, avimer, versabody, nanobody, and a domain
antibody, or an antigen binding fragment of any of the foregoing. In particular
embodiments, the antibody or antigen binding portion thereof is labeled, for example,
with a label selected from the group consisting of a radio-label, a biotin-label, a
chromophore-label, a fluorophore-label, and an enzyme-label. In certain embodiments,
the level of expression of the biomarker is determined by using a technique selected
from the group consisting of an immunoassay, a western blot analysis, a
radioimmunoassay, immunofluorimetry, immunoprecipitation, equilibrium dialysis,
immunodiffusion, electrochemiluminescence immunoassay (ECLIA), ELISA assay,
immunopolymerase chain reaction and combinations or sub-combinations thereof. In
particular embodiments, the immunoassay is a solution-based immunoassay selected
from the group consisting of electrochemiluminescence, chemiluminescence,
fluorogenic chemiluminescence, fluorescence polarization, and time-resolved
fluorescence. In other embodiments, the immunoassay is a sandwich immunoassay
selected from the group consisting of electrochemiluminescence, chemiluminescence,
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and fluorogenic chemiluminescence. Other assays which rely on agents capable of
detecting the protein, such as those relying upon a suitable binding partner or enzymatic
activity, can also be used (e.g., use of a ligand to detect a receptor molecule).

Samples can be obtained from a subject by any suitable method, and may
optionally have undergone further processing step(s) (e.g., freezing, fractionation,
fixation, guanidine treatment, etc). Any suitable sample derived from a subject can be
used, such as any tissue (e.g., biopsy), cell, or fluid, as well as any component thereof,
such as a fraction or extract. In various embodiments, the sample is a fluid obtained
from the subject, or a component of such a fluid. For example, the fluid can be blood,
plasma, serum, sputum, lymph, cystic fluid, nipple aspirate, urine, or fluid collected
from a biopsy (e.g., lump biopsy). In other embodiments, the sample is a tissue or
component thereof obtained from the subject. For example, the tissue can be tissue
obtained from a biopsy (e.g., lump biopsy), breast tissue, connective tissue, and/or
lymphatic tissue. In a particular embodiment, the tissue is breast tissue, or a component
thereof (e.g., cells collected from the breast tissue). In a particular embodiment, the
component of the breast tissue are breast tissue cells. In another embodiment, the
component of the breast tissue are circulating breast tumor cells.

In onc embodiment, the subject is a human.

In another aspect, the present invention provides a kit for predicting whether
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate), may be used to treat a subject having breast cancer, including reagents for
determining the level of expression of a biomarker selected from the group of
biomarkers listed in Table 1; and instructions for use of the kit to predict whether
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate), may be used to treat a subject having breast cancer. For example, the reagent
for determining the level of expression of the biomarker can be a probe for identifying a
null mutation in the biomarker. The reagent for determining the level of expression of
the biomarker can be a probe for amplifying and/or detecting the biomarker. In yet
another embodiment, the reagent for determining the level of expression of the
biomarker can be an antibody, for example, an antibody specific for the product of the
expression of the wild type or null mutant version of the biomarker.

In a particular embodiment, the kit further includes reagents for obtaining a
biological sample from a subject. In another embodiment, the kit includes a control
sample.

In another aspect, the present invention provides methods for determining
whether eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g.,
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eribulin mesylate), may be used to treat a subject having breast cancer by determining
and/or identifying whether the subject carries at least one gene, selected from the group
of biomarkers set forth in Table 1, which contains a null mutation. In another aspect, the
present invention provides methods for predicting whether eribulin, an analog thereof, or
a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), may be used to treat
a subject having breast cancer by assaying a sample derived from the subject to
determine whether the subject carries at least one gene, selected from the group of
biomarkers set forth in Table 1, which contains a null mutation. In a further aspect, the
present invention provides methods for determining the sensitivity of a breast tumor to
treatment with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof
by determining and/or identifying whether said tumor is characterized by at least one
gene, selected from the group of biomarkers set forth in Table 1, which contains a null
mutation. In yet another aspect, the present invention is directed to methods for treating
a subject having breast cancer with eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof by identifying whether at least one gene, selected from the group
of biomarkers set forth in Table 1, which contains a null mutation and administering a
therapeutically effective amount of eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate) to the subject.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 depicts the high throughput siRNA screening methods in Breast Cancer
Cell Lines performed as described in Example 1.

Figure 2 depicts the identification and selection of certain genes for further
consideration as biomarkers of efficacy of eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof.

Figure 3 depicts the confirmation assays performed as described in Example 1.

Figure 4 depicts the results of the QuantiTect SYBR Assays to determine the
relative quantities of cDNAs after treatment with siRNA as set forth in Example 1.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides methods for determining whether eribulin, an
analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate),
may be used to treat a subject having breast cancer, methods for predicting whether
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
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mesylate), may be used to treat a subject having breast cancer, methods for determining
the sensitivity of a breast tumor to treatment with eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), and methods of
treating a subject having breast cancer. Generally, the methods involve determining the
level of expression of at least one biomarker as set forth in Table 1 in a sample derived
from the subject, wherein a low level of expression of the biomarker is an indication that
eribulin, or an analog thereof may be used to treat breast cancer and/or that the breast
tumor is sensitive to treatment with eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate).

The invention is based, at least in part, on the observation that a low level of
expression, e.g., the absence of expression, of the biomarkers identified herein is
indicative of responsiveness to eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate). As shown herein, siRNA techniques
were employed to “knock down” expression of certain genes and assess the sensitivity of
the resulting knock down cells to eribulin mesylate. Based on the findings from these
studies, low levels of expression of each of the genes set forth in Table 1 was identified
as being associated with the sensitivity of breast cancer cells to treatment with eribulin,
an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate).

Unless otherwise defined herein, scientific and technical terms used in
connection with the present invention shall have the meanings that are commonly
understood by those of ordinary skill in the art. The meaning and scope of the terms
should be clear, however, in the event of any latent ambiguity, definitions provided
herein take precedent over any dictionary or extrinsic definition. Further, unless
otherwise required by context, singular terms, for example, those characterized by “a”
or “an”, shall include pluralities, e.g., one or more biomarkers. In this application, the
use of "or" means "and/or", unless stated otherwise. Furthermore, the use of the term
"including," as well as other forms of the term, such as "includes" and "included", is not
limiting. Also, terms such as "element" or "component" encompass both elements and
components comprising one unit and elements and components that comprise more than
one unit unless specifically stated otherwise.

The phrase “determining whether eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), may be used to treat a
subject having breast cancer” refers to assessing the likelihood that treatment of a
subject with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof
(e.g., eribulin mesylate) will be effective (e.g., provide a therapeutic benefit to the
subject) or will not be effective in the subject. Assessment of the likelihood that
treatment will or will not be effective typically can be performed before treatment with
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eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate), has begun or before treatment is resumed. Alternatively or in combination,
assessment of the likelihood of efficacious treatment can be performed during treatment,
for example, to determine whether treatment should be continued or discontinued. For
example, such an assessment can be performed (a) by determining the level of
expression of a biomarker, for example, a biomarker selected from the group of
biomarkers listed in Table 1, in a sample derived from said subject, wherein a low level
of expression of the biomarker indicates that eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, may be used to treat said subject having breast
cancer, or (b) by assaying a sample derived from said subject to determine the level of
expression in said sample of a biomarker, for example, a biomarker selected from the
group of biomarkers listed in Table 1, wherein a low level of expression of the
biomarker indicates that eribulin, an analog thereof, or a pharmaceutically acceptable
salt thereof, may be used to treat said subject having breast cancer.

The phrase “determining the sensitivity of a breast tumor to treatment with
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof”, as used
herein, is intended to refer to assessing the susceptibility of a breast tumor, e.g., breast
cancer cells, to treatment with eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate). Sensitivity of a tumor can include the
ability of eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g.,
eribulin mesylate), to kill tumor cells, to inhibit the spread and/or metastasis of tumor
cells, and/or to inhibit the growth of tumor cells completely or partially (e.g., slow down
the growth of tumor cells by at least 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or 95%). The assessment can be
performed (i) before treatment with eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate), is begun; (ii) before treatment is
resumed in the subject; and/or during treatment, for example, to determine whether
treatment should be continued or discontinued. For example, such a determination can
be performed (a) by determining the level of expression of a biomarker, e.g., a
biomarker selected from the group of biomarkers listed in Table 1, in said tumor,
wherein a low level of expression of the biomarker in said tumor indicates that said
tumor is sensitive to treatment with eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof, or (b) by determining the level of expression of a biomarker e.g.,
a biomarker selected from the group of biomarkers listed in Table 1, in said tumor, and
identifying said tumor as being sensitive to treatment with eribulin, an analog thereof, or
a pharmaceutically acceptable salt thereof, when said biomarker is expressed in said
tumor at a low level.

11



The term “eribulin” as used herein refers to the art-recognized fully synthetic
macrocyclic ketone analog of halichondrin B. As set forth in U.S. Patent No. 6,214,865,
the entire contents of which are incorporated herein by reference, eribulin has the

5 following structure

“eribulin

and can be generated using techniques as described therein or as described in Kim DS et

al. (November 2009) J. Am. Chem. Soc. 131 (43): 1563641, the entire contents of

which are incorporated herein by reference. Eribulin is also known as ER-086526 and is
10 identified by CAS number 253128-41-5. Eribulin mesylate is also known as E7389.

As used herein, the term “eribulin analog” includes compounds in which one or
more atoms or functional groups of eribulin have been replaced with different atoms or
functional groups. For example, eribulin analogs include compounds having the
following formula (T), which also encompasses eribulin:

15 - )

In formula (I), A is a C,¢ saturated or C,¢ unsaturated hydrocarbon skeleton, the
skeleton being unsubstituted or having between 1 and 13 substituents, preferably
between 1 and 10 substituents, e.g., at least one substituent selected from cyano, halo,
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azido, Q;, and oxo. Each Q, is independently selected from OR;, SR;, SO, R;, OSO; Ry,
NR; Rj, NR; (CO)R;, NR; (COYCO)R;, NR4 (CO)NR; Ry, NR;, (CO)OR;, (CO)OR,,
O(CO)Ry, (CO)NR; R}, and O(CO)NR;, R;. The number of substituents can be, for
example, from 1 to 6, from 1 to &, from 2 to 5, or from 1 to 4. Throughout the disclosure,
numerical ranges are understood to be inclusive.

Each of R, Ry, Ry, Rs, and Re is independently selected from H, C¢ alkyl, Ci.6
haloalkyl, C,.¢ hydroxyalkyl, C,.¢ aminoalkyl, C¢.19 aryl, Ce.10 haloaryl (e.g., p-
fluorophenyl or p-chlorophenyl), Ce.10 hydroxyaryl, C;4 alkoxy-Ce aryl (e.g., Ci.3
alkoxy-Cg aryl, p-methoxyphenyl, 3,4,5-trimethoxyphenyl, p-ethoxyphenyl, or 3,5-
diethoxyphenyl), Cq 10 aryl-C,.¢ alkyl (e.g., benzyl or phenethyl), C; alkyl-Ce 10 aryl,
Ce.10 haloaryl-C,¢ alkyl, Cy.¢ alkyl-Ce.10 haloaryl, (C;.3 alkoxy-C aryl)-Cy.3 alkyl, Cpg
heterocyclic radical, C,. heterocyclic radical-C;.¢ alkyl, Cy.9 heteroaryl, and Cp9
heteroaryl-C,.¢ alkyl. There may be more than one R;, for example, if A is substituted
with two different alkoxy (OR;) groups such as butoxy and 2-aminoethoxy.

Examples of A include 2,3-dihydroxypropyl, 2-hydroxyethyl, 3-hydroxy-4-
perfluorobutyl, 2,4,5-trihydroxypentyl, 3-amino-2-hydroxypropyl, 1,2-dihydroxyethyl,
2,3-dihyroxy-4-perfluorobutyl, 3-cyano-2-hydroxypropyl, 2-amino-1-hydroxy ethyl, 3-
azido-2-hydroxypropyl, 3,3-difluoro-2,4-dihydroxybutyl, 2,4-dihydroxybutyl, 2-
hydroxy-2(p-fluorophenyl)-ethyl, -CH, (CO)(substituted or unsubstituted aryl), -CH,
(CO)(alkyl or substituted alkyl, such as haloalkyl or hydroxyalkyl) and 3,3-difluoro-2-
hydroxypent-4-enyl.

Examples of Q; include -NH(CO)(CO)-(heterocyclic radical or heteroaryl), -
0S80, ~(aryl or substituted aryl), -O(CO)NH-(aryl or substituted aryl), aminoalkyl,
hydroxyalkyl, -NH(CO)(CO)-(ary! or substituted aryl), -NH(CO)(alkyl)(heteroaryl or
heterocyclic radical), O(substituted or unsubstituted alkyl)(substituted or unsubstituted
aryl), and -NH(CO)(alkyl)(aryl or substituted aryl).

Each of D and D' is independently selected from Rz and ORs, wherein R is H,
Cj.z alkyl, or Cy_3 haloalkyl. Examples of D and D' are methoxy, methyl, ethoxy, and
ethyl. In some embodiments, one of D and D' is H.

The value for nis 1 or preferably 0, thereby forming either a six-membered or
five-membered ring. This ring can be unsubstituted or substituted, e.g., where E is Rs or
ORs;, and can be a heterocyclic radical or a cycloalkyl, e.g. where Gis S, CH;, NRg, or
preferably O.

Each of J and J' is independently H, C,¢ alkoxy, or Ci.¢ alkyl; or J and J' taken
together are =CH, or -O-(straight or branched C,.s alkylene)-O-, such as exocyclic
methylidene, isopropylidene, methylene, or ethylene.

Q is Cy.3 alkyl, and is preferably methyl.
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T is ethylene or ethenylene, optionally substituted with (CO)OR7, where R; is H
or C].s alkyl.

Each of U and U' is independently H, C,.¢ alkoxy, or Cy¢ alkyl; or U and U'
taken together are =CH, or -O-(straight or branched C, s alkylene)-O-.

X is H or C .6 alkoxy.

Each of Y and Y’ is independently H or C,.s alkoxy; or Y and Y" taken together
are =0, =CH,, or -O-(straight or branched C,_s alkylene)-O-.

Each of Z and Z' is independently H or C,¢ alkoxy; or Z and Z' taken together
are =0, =CH,, or -O-(straight or branched C,_s alkylene)-O-.

In certain embodiments, the eribulin analogs include compounds having the
following formula (IT):

an

In formuia (IT), the substitutions are defined as follows:

A is a C) saturated or Cy¢ unsaturated hydrocarbon skeleton, said skeleton
being unsubstituted or having between 1 and 10 substituents, inclusive, independently
selected from cyano, halo, azido, oxo, and Q.

Each Q, is independently selected from OR;, SR;, SO,R;, OSO,R;, NRyR;,
NR(CO)R;, NRy(COYCO)R;, NR4(CO)NR,R ;, NR(CO)OR;, (CO)OR;, O(CO)R;,
(CO)NRzR), and O(CO)NRQR]

Each of Ry, R; and R4 is independently selected from H, Cy¢ alkyl, Cy
haloalkyl, C;.¢ hydroxyalkyl, Ci¢ aminoalky!l, Ce.10 aryl, Ce.10 haloaryl, Ce10
hydroxyaryl, C,.3 alkoxy-Ce aryl, Ce.10 aryl-Cy.¢ alkyl, Cy.¢ alkyl-Ce 10 aryl, Ce.10
haloaryl-C ¢ alkyl, C,.¢ alkyl-Ce 10 haloaryl, (C;.5 alkoxy-Cg aryl}-C,.5 alkyl, Cpo
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heterocyclic radical, C,.¢ heterocyclic radical-Cy.¢ alkyl, Cy.o heteroaryl, and Cs.g
heteroaryl-C.¢ alkyl.

Each of D and D’ is independently selected from R; and OR;, wherein R; is H,
C1.3 alkyl, or Cy.3 haloalkyl.

nis Oorl.

E is Rs or ORs, wherein Rs is independently selected from H, C.6 alkyl, Ci.6
haloalkyl, C;.¢ hydroxyalkyl and C,.¢ aminoalkyl.

GisO.

Each of J and J is independently H, C,.¢ alkoxy, or C,6 alkyl; or J and J” taken
together are =CH,.

Q 18 C1.3 alkyl
T is ethylene or ethenylene.

Each of U and U’ is independently H, C,_¢ alkoxy, or Cy¢ alkyl; or U and U’
taken together are =CH,.

X is H or C.6 alkoxy.

Each of Y and Y is independently H or C1.¢ alkoxy; or Y and Y’ taken together
are =0.

Each of Z and Z’ is independently H or C,¢ alkoxy; or Z and Z’ taken together
are =0.

In some embodiments, the eribulin analogs include compounds having the
following formula (IIT):

IS
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wherein A is a C;.¢ saturated or C,.¢ unsaturated hydrocarbon skeleton, the
skeleton being unsubstituted or having between 1 and 13 substituents, e.g., between 1
and 10 substituents selected from cyano, halo, azido, Q;, and oxo;

each Q; is independently selected from OR;, SR, SO-R;, OSO,R;, NRyR;,
NR2(CO)R;, NRy(COYCO)R;, NRy(COINR,R;, NRy(CO)OR;, (CO)OR;, O(CO)R,,
(CO)NR;,R;, and O(CO)NR,R;; and

each of Ry, Ry, and Ry is independently selected from H, Cy.¢ alkyl, Cy.¢
haloalkyl, C,.¢ hydroxyalkyl, C,.c aminoalkyl, Ce 10 aryl, Ce.10 haloaryl, Ce 10
hydroxyaryl, C;.4 alkoxy-Cs aryl, Ce.10 aryl-Cy.¢alkyl, Cy.¢ alkyl-Cs.10 aryl, Cs.10
haloaryl-C,.¢ alkyl, Ci.¢ alkyl-Ce.10 haloaryl, (C;.5 alkoxy-Cg aryl}-Ci.; alkyl, Cy.0
heterocyclic radical, C,.9 heterocyclic radical-Cy.¢ alkyl, Co.9 heteroaryl, and Cy.o
heteroaryl-C;.¢ alkyl.

Hydrocarbon skeletons contain carbon and hydrogen atoms and may be linear,
branched, or cyclic. Unsaturated hydrocarbons include one, two, three or more C--C
double bonds (sp?) or C--C triple bonds (sp). Examples of unsaturated hydrocarbon
radicals include ethynyl, 2-propynyl, 1-propenyl, 2-butenyl, 1,3-butadienyl, 2-pentenyl,
viny! (ethenyl), allyl, and isopropenyl. Examples of bivalent unsaturated hydrocarbon
radicals include alkenylenes and alkylidenes such as methylidyne, ethylidene,

ethylidyne, vinylidene, and isopropylidene. In general, compounds of the invention have

hydrocarbon skeletons ("A" in formula (I)) that are substituted, e.g., with hydroxy,
amino, cyano, azido, heteroaryl, aryl, and other moieties described herein. Hydrocarbon
skeletons may have two geminal hydrogen atoms replaced with oxo, a bivalent carbonyl
oxygen atom (=0), or a ring-forming substituent, such as --O-(straight or branched
alkylene or alkylidene)-O-- to form an acetal or ketal.
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Ci.¢ alkyl includes linear, branched, and cyclic hydrocarbons, such as methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, sec-
pentyl, neo-pentyl, tert-pentyl, cyclopentyl, hexyl, isohexyl, sec-hexyl, cyclohexyl, 2-
methylpentyl, tert-hexyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 1,3-dimethylbutyl, and
2,3-dimethyl but-2-yl. Alkoxy (--OR), alkylthio (--SR), and other alkyl-derived moieties
(substituted, unsaturated, or bivalent) are analogous to alkyl groups (R). Alkyl groups,
and alkyl-derived groups such as the representative alkoxy, haloalkyl, hydroxyalkyl,
alkenyl, alkylidene, and alkylene groups, can be Cy6, Cag, Ci3, Or Cou,

Alkyls substituted with halo, hydroxy, amino, cyano, azido, and so on can have
1, 2,3, 4, 5 or more substituents, which are independently selected (may or may not be
the same) and may or may not be on the same carbon atom. For example, haloalkyls are
alkyl groups with at least one substituent selected from fluoro, chloro, bromo, and iodo.
Haloalkyls may have two or more halo substituents which may or may not be the same
halogen and may or may not be on the same carbon atom. Examples include
chloromethyl, periodomethyl, 3,3-dichloropropyl, 1,3-difluorobutyl, and 1-bromo-2-
chloropropyl.

Heterocyclic radicals and heteroaryls include furyl, pyranyl, isobenzofuranyl,
chromenyl, xanthenyl, phenoxathienyl, 2H-pyrrolyl, pyrrolyl, imidazolyl (e.g., 1-, 2- or
4-imidazolyl), pyrazolyl, isothiazolyl, isoxazolyl, pyridyl (e.g., 1-, 2-, or 3-pyridy}),
pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl, indolyl (e.g., 1-,
2-, or 3-indolyl), indazolyl, purinyl, 4H-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl,
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, pyrrolinyl,
pyrrolidinyl, imidazolidinyl, pyrazolidinyl, pyrazolinyl, piperidyl, piperazinyl, indolinyl,
isoindolinyl, and morpholinyl. Heterocyclic radicals and heteroaryls may be linked to
the rest of the molecule at any position along the ring. Heterocyclic radicals and
heteroaryls can be C,.g, or smaller, such as Cs.¢, Cy.s, or Cz.7.

Aryl groups include phenyl, benzyl, naphthyl, tolyl, mesityl, xylyl, and cumenyl.

It is understood that "heterocyclic radical”, "aryl", and "heteroary!l" include those
having 1, 2, 3, 4, or more substituents independently selected from lower alkyl, lower
alkoxy, amino, halo, cyano, nitro, azido, and hydroxyl. Heterocyclic radicals,
heteroaryls, and aryls may also be bivalent substituents of hydrocarbon skeleton "A" in
formula ().

The term “eribulin analog” includes eribulin prodrugs. The term “eribulin
prodrugs” includes eribulin that has been chemically modified to be inactive or less
active until bioactivation (e.g., metabolism ir vivo) by an enzyme which cleaves the
chemically modified portion of the eribulin prodrug, thereby providing the active form
of eribulin.
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As used herein, the term “eribulin analog” includes all stereoisomers of eribulin
and other compounds of formula (I), including diastereoisomers and enantiomers
thereof. “Stereoisomers” refers to isomers that differ only in the arrangement of the
atoms in space. “Diastereoisomers” refers to stereoisomers that are not mirror images of
each other. “Enantiomers” refers to stereoisomers that are non-superimposable mirror
images of one another. For example, Formula (IV) encompasses eribulin and such
stereoisomers:

MeQ

Iv)

The phrase "pharmaceutically acceptable salt," as used herein, is a salt formed
from an acid and a basic nitrogen group of Eribulin or an eribulin analog. Examples of
such salts include acid addition salts and base addition salts, such as inorganic acid salts
or organic acid salts (e.g., hydrochloric acid salt, sulfuric acid salt, citrate, hydrobromic
acid salt, hydroiodic acid salt, nitric acid salt, bisulfate, phosphoric acid salt, super
phosphoric acid salt, isonicotinic acid salt, acetic acid salt, lactic acid salt, salicylic acid
salt, tartaric acid salt, pantothenic acid salt, ascorbic acid salt, succinic acid salt, maleic
acid salt, fumaric acid salt, gluconic acid salt, saccharinic acid salt, formic acid salt,
benzoic acid salt, glutaminic acid salt, methanesulfonic acid salt, ethanesulfonic acid
salt, benzenesulfonic acid salt, p-toluenesulfonic acid salt, pamoic acid salt (pamoate)),
as well as salts of aluminum, calcium, lithium, magnesium, calcium, sodium, zinc, and
diethanolamine. It will be understood that reference to eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, includes pharmaceutically acceptable salts of
eribulin as well as pharmaceutically acceptable salts of an analog thereof. Examples of
such pharmaceutically acceptable salts include, but are not limited to, a pharmaceutically
acceptable salt of Formula I, a pharmaceutically acceptable salt of Formula I, a
pharmaceutically acceptable salt of Formula ITI or a pharmaceutically acceptable salt of
Formula IV.

In a particular embodiment, eribulin mesylate, a pharmaceutically acceptable salt
form of eribulin is utilized in the methods of the present invention. Eribulin mesylate is
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sold under the trade name HALAVEN®. The chemical name for eribulin mesylate is
11,15:18,21:24,28-Triepoxy-7,9-ethano-12,15-methano-9H, 1 SH-furo[3,2-
iJfuro[2’,3”:5,6]pyrano[4,3-b][1,4]dioxacyclopentacosin-5(4H)-one, 2-[(2S)-3-amino-2-
hydroxypropyl]hexacosahydro-3-methoxy-26-methyl-20,27-bis(methylene)-
,(2R,3R,3aS,7R,8a8,9S,10aR,11S,12R,13aR,13bS,15S,18S,215,24S5,26R, 28R, 29aS)-
methanesulfonate (salt). Eribulin mesylate has the following structure

MeQ

eribulin mesylate

Eribulin mesylate is label indicated for the treatment of patients with metastatic
breast cancer who have previously received at least two chemotherapeutic regimens for
the treatment of metastatic disease, including, for example, therapy with an
anthracycline and a taxane in either the adjuvant or metastatic setting.

As used herein, the term “biomarker” is intended to encompass a substance that
is used as an indicator of a biologic state and includes for example, genes (or portions
thereof), mRNAs (or portions thereof), miRNAs (microRNAs), and proteins (or portions
thereof). A “biomarker expression pattern” is intended to refer to a quantitative or
qualitative summary of the expression of one or more biomarkers in a subject, such as in
comparison to a standard or a control.

Various biomarkers which can be used in the methods described herein are
summarized in Table 1. Table 1 provides gene abbreviations, Gene ID numbers and
accession numbers for transcripts from which encoding nucleotide gene sequences can
be identified. For example, gene ABI3 refers to a Homo sapiens ABI family, member 3.
The nucleotide sequence for human ABI3 transcript variant 1 can be found at Accession
Number NM_016428. Reference to a gene (e.g., ABI3) is intended to encompass
naturally occurring or endogenous versions of the gene, including wild type,
polymorphic or allelic variants or mutants (e.g., germline mutation, somatic mutation)
of the gene, which can be found in a subject and/or tumor from a subject. In some
embodiments, the sequence of the biomarker gene is at least about 80%, at least about
85%, at least about 90%, at least about 91%, at least about 92%, at least about 93%, at
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least about 94%, at least about 95%, at least about 96%, at least about 97%, at least
about 98%, or at least about 99% identical to a sequence identified in Table 1 by
Accession Number or Gene_ID number. For example, sequence identity can be
determined by comparing sequences using NCBI BLAST (e.g., Megablast with default
parameters).

As used herein, the phrase “predictive gene signature” refers to expression levels
of two or more biomarkers of the present invention in a subject that are indicative of
responsiveness to treatment with eribulin, or an eribulin analog. For example, the low
level expression of at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, at least
8, at least O or at least 10 biomarkers from Table 1 in a subject may constitute a gene
signature that indicates that the subject will respond positively to treatment with eribulin,
an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate).
Any sub-combination of 2 or more markers from Table 1 may constitute a predictive
gene signature of the invention. In another example, the expression of at least 1, at least
2, at least 3, at least 4, at least 5, at least 6, at least 7, at least 8, at least 9 or at least 10
biomarkers from Table 1 under particular threshold levels, or any sub-combination
thereof, constitutes a gene signature that indicates that the subject will respond positively
to treatment with eribulin, an analog thereof, or a pharmaceutically acceptable salt
thereof (e.g., eribulin mesylate).

A “low level of expression” of the biomarker, for example, 2 biomarker selected
from the group of biomarkers listed in Table 1, refers to a level of expression of the
biomarker in a test sample (e.g., a sample derived from a subject) that correlates with
sensitivity to eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof
(e.g., eribulin mesylate). This can be determined by comparing the level of expression
of the biomarker in the test sample with that of a suitable control. A “low level of
expression” also includes a lack of detectable expression of the biomarker.

In some embodiments, the level of expression of the biomarker is determined
relative to a control sample, such as the level of expression of the biomarker in normal
tissue (e.g., a range determined from the levels of expression of the biomarker observed
in normal tissue samples). In these embodiments, a low level of expression will fall
below or within the lower levels of this range. In some embodiments, the level of
expression of the biomarker is determined relative to a control sample, such as the level
of expression of the biomarker in samples (e.g., tumor samples, circulating tumor cells)
from other subjects . For example, the level of expression of the biomarker in samples
from other subjects can be determined to define levels of expression which correlate
with sensitivity to treatment with eribulin, an analog thereof, or a pharmaceutically
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acceptable salt thereof (e.g., eribulin mesylate), and the level of expression of the
biomarker in the sample from the subject of interest is compared to these levels of
expression, wherein a comparable or lower level of expression in the sample from the
subject is indicative of a “low level of expression” of the biomarker in the sample. In
another example, the level of expression of the biomarker in samples (e.g., tumor
samples, circulating tumor cells) from other subjects can be determined to define levels
of expression which correlate with resistance or non-responsiveness to treatment with
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate), and the level of expression of the biomarker in the sample from the subject of
interest is compared to these levels of expression, wherein a lower level of expression in
the sample from the subject is indicative of a “low level of expression” of the biomarker
in the sample.

The term “known standard level” or “control level” can refer to an accepted or
pre-determined expression level of the biomarker, for example, a biomarker selected
from the group of biomarkers listed in Table 1 which is used to compare expression
level of the biomarker in a sample derived from & subject. In one embodiment, the
control expression level of the biomarker is the average expression level of the
biomarker in samples derived from a population of subjects. For example, the control
expression level can be the average expression level of the biomarker in breast cancer
cells derived from a population of subjects with breast cancer. The population may be
subjects who have not responded to treatment with eribulin, an analog thereof, ora
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), or the population may
be 2 group of subjects who express the respective biomarker at high or normal levels. In
some embodiments, the control level may constitute a range of expression of the
biomarker in normal tissue, as described above. For example, the control level may
constitute a range of expression of the biomarker in tumor samples from a variety of
subjects having breast cancer, as described above,

As further information becomes available as a result of routine performance of
the methods described herein, population-average values for “control” level of
expression of the biomarkers of the present invention may be used. In other
embodiments, the “control” level of expression of the biomarkers may be determined by
determining expression level of the respective biomarker in a subject sample obtained
from a subject before the suspected onset of breast cancer in the subject, from archived
subject samples, and the like.

Control levels of expression of biomarkers of the invention may be available
from publicly available databases. In addition, Universal Reference Total RNA
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(Clontech Laboratories) and Universal Human Reference RNA (Stratagene) and the like
can be used as controls. For example, qPCR can be used to determine the level of
expression of a biomarker, and an increase in the number of cycles needed to detect
expression of a biomarker in a sample from a subject, relative to the number of cycles
needed for detection using such a control, is indicative of a low level of expression of
the biomarker.

As used herein, the term “subject” or “patient” refers to human and non-human
animals, e.g., veterinary patients. The term “non-human animal” includes vertebrates,
e.g., mammals, such as non-human primates, mice, rabbits, sheep, dog, cat, horse, cow,
or other rodent, ovine, canine, feline, equine or bovine species. In one embodiment, the
subject is a human.

The term “sample” as used herein refers to cells, tissues or fluids isolated from a
subject, as well as cells, tissues or fluids present within a subject. The term “sample”
includes any body fluid (e.g., blood, lymph, cystic fluid, nipple aspirates, urine and
fluids collected from a biopsy (e.g., lump biopsy)), tissue or a cell or collection of cells
from a subject, as well as any component thereof, such as a fraction or extract. In one
embodiment, the tissue or cell is removed from the subject. In another embodiment, the
tissue or cell is present within the subject. Other samples include tears, plasma, serum,
cerebrospinal fluid, feces, sputum and cell extracts. In one embodiment, the sample
contains protein (e.g., proteins or peptides) from the subject. In another embodiment, the
sample contains RNA (e.g., mRNA molecules) from the subject or DNA (e.g., genomic
DNA molecules) from the subject.

As used herein, the term “breast cancer” refers generally to the uncontrolled
growth of breast tissue and, more specifically, to a condition characterized by anomalous
rapid proliferation of abnormal cells in one or both breasts of a subject. The abnormal
cells often are referred to as malignant or "neoplastic cells," which are transformed cells
that can form a solid tumor. The term "tumor" refers to an abnormal mass or population
of cells (i.e., two or more cells) that result from excessive or abnormal cell division,
whether malignant or benign, and pre-cancerous and cancerous cells. Malignant tumors
are distinguished from benign growths or tumors in that, in addition to uncontrolled
cellular proliferation, they can invade surrounding tissues and can metastasize. In breast
cancer, neoplastic cells may be identified in one or both breasts only and not in another
tissue or organ, in one or both breasts and one or more adjacent tissues or organs (e.g.
lymph node), or in a breast and one or more non-adjacent tissues or organs to which the
breast cancer cells have metastasized.
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Eribulin, an analog thereof, or pharmaceutically acceptable salt thereof, can be
used to treat breast cancer, and, accordingly, the methods of the present invention can be
used in breast cancer and in subjects having breast cancer.

In one embodiment, the breast cancer is Estrogen Receptor (ER) negative breast
cancer, Progesterone Receptor (PR) negative breast cancer and/or HER-2 negative breast
cancer. For example, the breast cancer may be Estrogen Receptor (ER) negative and
Progesterone Receptor (PR) negative breast cancer; Estrogen Receptor (ER) negative
and HER-2 negative breast cancer; Progesterone Receptor (PR) negative and HER-2
negative breast cancer; or Estrogen Receptor (ER) negative breast cancer, Progesterone
Receptor (PR) negative breast cancer and HER-2 negative (triple negative) breast
cancer. Assessment of ER, PR and HER-2 status can be done using any suitable
method. For example, HER-2 status can be assessed by immunohistochemistry (IHC)
and/or gene amplification by fluorescence in situ hybridization (FISH), for example,
according to National Comprehensive Cancer Network [NCCN] guidelines.

The breast cancer can be for example, adenocarcinoma, inflammatory breast
cancer, recurrent (e.g., locally recurrent) and/or metastatic breast cancer. In some
embodiments, the breast cancer is endocrine refractory or hormone refractory. The
terms “endocrine refractory” and “hormone refractory™ refer to a cancer that is resistant
to treatment with hormone therapy for breast cancer, e.g., aromatase inhibitors or
tamoxifen. Breast cancers arise most commonly in the lining of the milk ducts of the
breast (ductal carcinoma), or in the lobules where breast milk is produced (lobular
carcinoma). Accordingly, in various embodiments of the invention, the breast cancer
can be ductal carcinoma or lobular carcinoma. Cancerous cells from the breast(s) may
invade or metastasize to any other organ or tissue of the body. For example, cancer cells
often invade lymph node cells and/or metastasize to the liver, brain and/or bone.

In various embodiments of the present invention, the subject may be suffering
from Stage I, Stage II, Stage III or Stage IV breast cancer. The stage of a breast cancer
can be classified as a range of stages from Stage 0 to Stage IV based on its size and the
extent to which it has spread. The following table summarizes the stages, which are well
known to clinicians:
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I Lessthan2cm | No No
I Between 2-5 cm | No or in same side of breast No
I More than 5 cm | Yes, on same side of breast No
v Not applicable | Not applicable Yes

Various aspects of the invention are described in further detail in the following
subsections.

L. Prediction of Responsiveness to Eribulin. an Analog thereof, or a Pharmaceutically
Acceptable Salt thereof (e.g., Eribulin Mesvlate) in Subjects with Breast Cancer

In one aspect, the invention provides a method for determining whether eribulin,
an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate),
may be used to treat a subject having breast cancer and/or for determining the sensitivity
of a breast tumor to treatment with eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate). The methods involve determining the
expression level of at least one biomarker, for example, by assaying a sample derived
from a subject having breast cancer. The identification of low levels of expression of at
least one biomarker is indicative that eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate) may be used for treatment of the breast
cancer and/or that the breast tumor is sensitive to the treatment with eribulin, an analog
thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate).

In the methods of the invention, the expression level of at least one biomarker
selected from the group of biomarkers set forth in Table 1 is assessed, which, as
explained herein, can comprise determining the level of expression of one or more of
these genes (e.g., ABI3, ANG) using various approaches, such as determining in a
suitable sample the presence of certain DNA polymorphisms or null mutations,
determining the leve] of RNA expressed from a gene, including an mRNA exemplified
in Table 1 and/or other transcripts from the gene, or a protein product(s) of any of the
foregoing.
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TABLE 1: BIOMARKERS OF RESPONSIVENESS TO ERIBULIN, AN ANALOG
THEREOF, OR A PHARMACEUTICALLY ACCEPTABLE SALT THEREOF (e.g.,
ERIBULIN MESYLATE)

o AN eI g

Homo sapiens ABI family, member 3

ABI3 51225 NM 016428 1&2 (ABI3), transcript variant 1, mRNA

Homo sapiens angiogenin, ribonuclease,
RNase A family, 5 (ANG), transcript variant
ANG 283 NM_001097577 | 3& 4 2, mRNA

Homo sapiens amyloid beta (A4) precursor
protein-binding, family B, member 2

APBB2 323 NM_ 173075 5&6 (APBB2), mRNA

Homo sapiens chemokine (C-C motif)
CCL28 10344 NM_008072 7&8 ligand 26 (CCL26), mRNA

Homo sapiens cell division cycie 20
CcDC20 991 NM_001255 9& 10 homolog (S. cerevisiae) (CDC20), mRNA

Homo sapiens centrosomal protein 152kDa
CEP152 22995 NM_014985 11 & 12 | (CEP152), mRNA

Homo sapiens cofilin 1 (non-muscie)
CFL1 1072 NM_005507 13 & 14 | (CFL1), mRNA

Homo sapiens chemokine-like factor
CKLF 51192 NM_016326 15 & 16 | (CKLF), transcript variant 3, mRNA

Homo sapiens collagen, type VII, alpha 1
COL7A1 1294 NM_000094 17 & 18 | (COL7A1), mRNA

Homo sapiens cytochrome P450, family 4,
subfamily F, polypeptide 3 (CYP4F3),
CYP4F3 4051 NM_000896 19 & 20 | mRNA

Homo sapiens dysferlin, limb girdle
muscular dystrophy 2B (autosomal
recessive) (DYSF), transcript variant 8,

DYSF 8291 NM_003494 21 & 22 | mRNA
Homo sapiens EGF-like repeats and
EDIL3 10085 NM_005711 23 & 24 | discoidin I-like domains 3 (EDIL3), mRNA
Homo sapiens ERGIC and golgi 3
ERGIC3 51614 NM_015966 25 & 26 | (ERGIC3), transcript variant 2, mRNA

Homo sapiens guanine nucleotide binding
protein (G protein), alpha transducing
activity polypeptide 1 (GNAT1), transcript

GNAT1 2779 NM 000172 27 & 28 | variant 2, mRNA
Homo sapiens GRAM domain containing 4
GRAMD4 23151 NM_ 015124 29 & 30 | (GRAMD4), mRNA
Homo sapiens hyaluronoglucosaminidase 2
HYAL2 8692 NM 003773 31 & 32 | (HYALR), franscript variant 1, mRNA
IL10 3586 NM 000572 33 & 34 | Homo sapiens interleukin 10 (IL10),. mMRNA
Homo sapiens integrin alpha FG-GAP
ITFG3 83986 NM 032039 35 & 36 | repeat containing 3 (ITFG3), mRNA
Homo sapiens junctional adhesion
JAM3 83700 NM 032801 37 & 38 | molecule 3 (JAM3), mRNA
Homo sapiens kelch-like 17 (Drosophila)
KLHL17 339451 NM 198317 39 &40 | (KLHL17), mRNA
KRT24 192666 | NM 019016 41 & 42 | Homo sapiens keratin 24 (KRT24), mRNA

Homo sapiens MAD2L1 binding protein
MAD2L1BP 9587 NM 014628 43 & 44 | (MAD2L1BP), transcript variant 2, mRNA
Homo sapiens MANSC domain containing
MANSCH 54682 NM_018050 45 & 46 | 1 (MANSC1), mRNA

Homo sapiens MOB1, Mps One Binder
kinase activator-like 1B (yeast)
MOBKL1B 55233 NM_018221 47 & 48 | (MOBKL1B), mRNA

NCBP1 4686 NM_002486 49 & 50 | Homo sapiens nuclear cap binding protein
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subunit 1, 80kDa (NCBP1), mRNA

NMU 10874 NM_006681 51 & 52 | mRNA

Homo sapiens neuromedin U (NMU),

PAPLN 89932 NM 173462 53 & 54 | sulfated giycoprotein (PAPLN). mRNA

Homo sapiens papilin, proteoglycan-like

PCDH1 5097 NM_002587 55 & 56 | transctipt variant 1, mRNA

Homo sapiens protocadherin 1 (PCDH1),

PDGFB 5155 NM 002608 57 & 58 | transcript variant 1, mRNA

Homo sapiens platelet-derived growth
factor beta polypeptide (simian sarcoma
viral (v-sis) oncogene homolog) (PDGFB),

PHOSPHO2 | 493911 | NM 001008489 | 59 & 60 | (PHOSPHO2), mRNA

Homo sapiens phosphatase, orphan 2

Homo sapiens presenilin enhancer 2

PSENEN 55851 NM_ 172341 61 & 62 | homolog (C. elegans) (PSENEN), mRNA

Homo sapiens SATB homeobox 1 (SATB1),
SATB1 6304 NM_ 002971 63 & 64 | transcript variant 1, mRNA

Homo sapiens sorting nexin 11 (SNX11),
SNX11 29916 NM 013323 65 & 66 | transcript variant 2, mRNA

Homo sapiens spectrin, alpha, erythrocytic
SPTA1 6708 NM 003126 67 & 68 | 1 (elliptocytosis 2) (SPTA1), mRNA

Homo sapiens transmembrane protein 79
TMEM79 84283 NM_032323 69 & 70 | (TMEM79), transcript variant 1, mRNA

TMIGD2 126259 | NM_144615 71 & 72 | (TMIGD2), mBRNA

Homo sapiens transmembrane and
immunoglobulin domain containing 2

TUBBS6 84617 NM_032525 73 & 74 | mRNA

Homo sapiens tubulin, beta 6 (TUBBS),

TYROBP 7305 NM 198125 75 & 76 | variant 2, mANA

Homo sapiens TYRO protein tyrosine
kinase binding protein (TYROBP), transcript

YTHDF1 54915 NM_017798 77 &78 | 1(YTHDF1) mRNA

Homo sapiens YTH domain family, member

ZIC5

Homo sapiens Zic family member 5 (odd-
85416 NM_033132 79 & 80 | paired homolog, Drosophila) (ZIC5), mRNA

10

15

Each of the accession numbers identified in Table 1, and their corresponding
sequences, are hereby incorporated herein by reference.

In various embodiments, the level of expression of at least 2, 3,4, 5,6, 7, 8,9 or
10 biomarkers selected from the group of biomarkers listed in Table 1 is determined.

In particular embodiments, a predictive gene signature comprising a sub-
combination of 2 or more biomarkers selected from the group of biomarkers listed in
Table 1 is used. In various embodiments, the level of expression of at least 2, at least 3,
at least 4 or at least 5 biomarkers selected from the group of biomarkers listed in Table 1
is determined. For example, the predictive gene signature may include at least 2
biomarkers, e.g., DYSF and EDIL3; GNAT! and ERGIC3; KRT24 and PAPLN;
MANSCI1 and PDGFB; PCDH1 and PDGFB; or PHOSPHO2 and PSENEN. In another
embodiment, the predictive gene signature may include at least 3 biomarkers, e.g.,
COL7A1, YTHDFI and ZIC5; CKLF, IL10 and TUBB6; CDC20, CFL1 and TMEM79;
HYAL2, NCBP1 and SNX11; or CEP152, NCBPI1 and SATBI. In another
embodiment, the predictive gene signature may include at least 4 biomarkers, e.g.,
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APBB2, CCL26, PSENEN and SATB1; ANG, JAM3, KLHL17 and PAPLN; ITFG3,
MAD2L1BP, NMU and PDGFB; SPTA1, TYROBP, SNX11 and PSENEN; GRAMD4,
GNATI, TMIGD2 and YTHDF1; or GRAMD4, HYAL2, PHOSPHO?2 and TUBB6. In
another embodiment, the predictive gene signature may include at least 5 biomarkers,
e.g., CCL26, CDC20, ERGIC3, EDIL3 and PCDHI; DYSF, NMU, PHOSPHO2,
PSENEN and SNX11; APBB2, CKLF, CYP4F3, TUBB6 and YTHDF1; or CEP152,
MAD2LIBP, SPTA1, TMEM79 and ZICS.

In particular embodiments, the predictive gene signature may include 2 or more
of biomarkers ABI3, ANG, APBB2, CCL26, CDC20, CEP152, CFL1, CKLF, COL7Al,
CYP4F3, DYSF, GNAT1, GRAMD4, HYAL?2, IL10, ITFG3, JAM3, KLHL17, KRT24,
MAD2L1BP, MANSCI1, MOBKLI1B, NCBP1, NMU, PCDH1, PHOSPHO2, SPTAI,
TMIGD2, TYROBP, ZICS, ERGIC3, PDGFB, PSENEN, SATB1, SNX11, TMEM79
and YTHDFI, e.g., ABI3 and ANG; APBB2 and CCL26; GNAT1 and GRAMD4; IL10
and ITFG3; MACSCI and MOBKLI1B; NMU and PCDH1; or TYROBP and ZICS. In
other embodiments, the predictive gene signature includes at least 3 of the previously
recited biomarkers, e.g., ABI3, ANG and APBB2; CCL26, CKLF and COL7A1; DYSEF,
GNAT! and HYAL2; JAM3, KLHL17 and KRT24; NCBP1, NMU and PCDH1;
SPTAI, TMIGD2 and TYROBP; or ZIC5, MAD2L1BP and CDC20. In other
embodiments, the predictive gene signature includes at least 4 of the previously recited
biomarkers, e.g., ABI3, ANG, APBB2 and CCL26; CEP152, CFLI1, CKLF and
COL7A1; KRT24, MANSCI, MOBKLI1B and SPTA1; TYROBP, TMIGD2,
PHOSPHO?2 and NMU; ABI3, GNATIL, KLHLI17 and SPTAI; or CEP152, HYAL2,
PCDHI and TMIGD?2. In yet further embodiments, the predictive gene signature
includes at least 5 of the previously recited biomarkers, e.g., CKLF, COL7A1,
GRAMD4, JAM3 and PCDH1; APBB2, CEP152, DYSF, IL.10 and TYROBP; CYP4F3,
HYAL2, ITFG3, KLHL17 and KRT24; NCBP1, SPTA1, TMIGD2, IL10 and JAM3; or
CCL26, PHOSPHO2, SPTA1, TMIGD?2 and ZICS.

In other embodiments, the predictive gene signature may include 2 or more of
biomarkers ERGIC3, PDGFB, PSENEN, SATB1, SNX11, TMEM79 or YTHDF1, or
any sub-combination thereof, e.g., ERGIC3 and PDGFB; ERGIC3 and PSENEN,;
ERGIC3 and SATB1; ERGIC3 and SNX11; ERGIC3 and TMEM79; ERGIC3 and
YTHDF1; PDGFB and PSENEN; PDGFB and SATB1; PDGFB and SNX11; PDGFB
and TMEM?79; PDGFB and YTHDF1; PSENEN and SATB1; PSENEN and SNX11;
PSENEN and TMEM79; PSENEN and YTHDF1; SATB1 and SNX11; SATBI1 and
TMEM79; SATB1 and YTHDF1; SNX11 and TMEM?79; SNX11 and YTHDF]I; or
TMEM?79 and YTHDFI. In other embodiments, the predictive gene signature includes
at least 3 biomarkers, for example, ERGIC3, PDGFB and PSENEN; SATBI, SNX11
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and TMEM79; SNX11, TMEM79 and YTHDF1; or ERGIC3, PDGFB and SATB1. In
further embodiments, the predictive gene signature includes at least 4 biomarkers, for
example, ERGIC3, PDGFB, PSENEN and SATB1; SNX11, TMEM79, YTHDF1 and
ERGIC3; or ERGIC3, PDGFB, PSENEN and YTHDF1. In further embodiments, the
predictive gene signature includes at least 5 biomarkers, for example, ERGIC3, PDGFB,
PSENEN, SATBI and SNX11; ERGIC3, PDGFB, PSENEN, SATB1 and TMEM79; or
PSENEN, SATBI1, SNX11, TMEM79 and YTHDF1. In yet further embodiments, the
predictive gene signature includes at least 6 biomarkers, for example, ERGIC3, PDGFB,
PSENEN, SATBI, SNX11 and TMEM79; PDGFB, PSENEN, SATB1, SNX11,
TMEM?79 and YTHDF1; or ERGIC3, PSENEN, SATBI, SNX11, TMEM79 and
YTHDF1. In yet another cmbodiment, the predictive gene signature includes 7
biomarkers, for example, ERGIC3, PDGFB, PSENEN, SATB1, SNX11, TMEM79 and
YTHDF1.

In various embodiments, the biomarker is not one or more of SPTA1, PAPLN,
PCDHI, TMIGD?2 and/or KRT24. In a particular embodiment, the biomarker is not
SPTAL, PAPLN, PCDHI, TMIGD2 and KRT24. In one embodiment, the biomarker is
not SPTA1. In another embodiment, the biomarker is not PAPLN. In another
embodiment, the biomarker is not PCDH1. In an alternative embodiment, the biomarker
is not TMIGD2. In yet another embodiment, the biomarker is not KRT24,

In particular embodiments, the predictive gene signature may include 2 or more
of biomarkers ABI3, ANG, APBB2, CCL26, CDC20, CEP152, CFL1, CKLF, COL7Al,
CYP4F3, DYSF, GNATI, GRAMD4, HYAL?2, IL10, ITFG3, JAM3, KLHL17,
MAD2L1BP, MANSCI, MOBKL1B, NCBP1, NMU, PHOSPHO2, TYROBP, ZICS,
ERGIC3, PDGFB, PSENEN, SATBI, SNX11, TMEM79, YTHDF1, EDIL3 and
TUBBS, e.g., ABI3 and ANG; GRAMD4 and HYAL2; NMU and PHOSPHO2; ZICS
and PSENEN; or SNX11 and MOBKLIB. In other embodiments, the predictive gene
signature includes at least 3 of the previously recited biomarkers, e.g., APBB2, CDC20
and CKLF; COL7A1, DYSF and GNAT1; NCBP1, SATB1 and EDIL3; PSENEN,
DYSF and GNAT1; MANSCI, ZICS and CFL1; or CKLF, GRAMD4 and NMU. In
other embodiments, the predictive gene signature includes at least 4 of the previously
recited biomarkers, e.g., ANG, CCL26, CEP152 and JAM3; APBB2, CYP4F3, ITFG3
and TYROBP; CYP4F3, MANSC1, PDGFB and YTHDF 1; TUBB6, DYSF,
PHOSPHO? and CDC20; or CKLF, KLHL17, HYAL2 and ZIC3. In yet further
embodiments, the predictive gene signature includes at least 5 of the previously recited
biomarkers, e.g., IL10, CEP152, COL7A1, TYROBP and ERGIC3; TMEM79, SNX11,
PSENEN, GNAT! and GRAMD4; JAM3, SNX11, KLHL17, MOBKL1B and ERGIC3;
or NMU, PHOSPHO2, PDGFB, CFLI and ANG.
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In various methods and or kits of the invention, the biomarker is not ABI3, is not
ANG, is not APBB2, is not CCL26, is not CDC20, is not CEP152, is not CFL1, is not
CKLF, is not COL7A1, 1s not CYP4F3, is not DYSF, is not GNAT1, is not GRAMD4,
is not HYAL2, is not IL10, is not ITFG3, is not JAM3, is not KLHL17, is not KRT24, is
not MAD2L1BP, is not MANSC1, is not MOBKL 1B, is not NCBP1, is not NMU, is not
PCDH], is not PHOSPHO2, is not SPTA1, is not TMIGD?2, is not TYROBP, is not
ZICS, is not ERGIC3, is not PDGFB, is not PSENEN, is not SATBI, is not SNX11, is
not TMEM79, is not EDIL3, is not PAPLN, is not TUBB6 and/or is not YTHDFI.

Any suitable analytical method, can be utilized in the methods of the invention to
assess (directly or indirectly) the level of expression of a biomarker in a sample. In
some embodiments, a difference is observed between the level of expression of a
biomarker, as compared to the control level of expression of the biomarker. In one
embodiment, the difference is greater than the limit of detection of the method for
determining the expression level of the biomarker. In further embodiments, the
difference is greater than or equal to the standard error of the assessment method, and
preferably the difference is at least about 2-, about 3-, about 4-, about 5-, about 6-, about
7-, about 8-, about 9-, about 10-, about 15-, about 20-, about 25-, about 100-, about 500-
or about 1000-fold greater than the standard error of the assessment method. In some
embodiments, the level of expression of the biomarker in a sample as compared to a
control level of expression is assessed using parametric or nonparametric descriptive
statistics, comparisons, regression analyses, and the like.

In some embodiments, a difference in the level of expression of the biomarker in
the sample derived from the subject is detected relative to the control, and the difference
is about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 40%,
about 50%, about 60%, about 70%, about 80%, or about 90% less than the expression
level of the biomarker in the control sample.

The level of expression of a biomarker, for example, as set forth in Table 1, in 2
sample obtained from a subject may be assayed by any of a wide variety of techniques
and methods, which transform the biomarker within the sample into a moiety that can be
detected and/or quantified. Non-limiting examples of such methods inciude analyzing
the sample using immunological methods for detection of proteins, protein purification
methods, protein function or activity assays, nucleic acid hybridization methods, nucleic
acid reverse transcription methods, and nucleic acid amplification methods,
immunoblotting, Western blotting, Northern blotting, electron microscopy, mass
spectrometry, e.g., MALDI-TOF and SELDI-TOF, immunoprecipitations,
immunofluorescence, immunohistochemistry, enzyme linked immunosorbent assays

2%



10

15

20

25

30

35

(ELISAS), e.g., amplified ELISA, quantitative blood based assays, e.g., serum ELISA,
quantitative urine based assays, flow cytometry, Southern hybridizations, array analysis,
and the like, and combinations or sub-combinations thereof.

In one embodiment, the level of expression of the biomarker in a sample is
determined by detecting a transcribed polynucleotide, or portion thereof, e.g., mRNA, or
cDNA, of the biomarker gene. RNA may be extracted from cells using RNA extraction
techniques including, for example, using acid phenol/guanidine isothiocyanate
extraction (RNAzol B; Biogenesis), RNeasy RNA preparation kits (Qiagen) or PAXgene
(PreAnalytix, Switzerland). Typical assay formats utilizing ribonucleic acid
hybridization include nuclear run-on assays, RT-PCR, quantitative PCR analysis, RNase
protection assays (Melton et al., Nuc. Acids Res. 12:7035), Northern blotting and in situ
hybridization. Other suitable systems for mRNA sample analysis include microarray
analysis (e.g., using Affymetrix’s microarray system or Illumina’s BeadArray
Technology).

In one embodiment, the level of expression of the biomarker is determined using
a nucleic acid probe. The term "probe”, as used herein, refers to any molecule that is
capable of selectively binding to a specific biomarker. Probes can be synthesized by one
of skill in the art, or derived from appropriate biological preparations. Probes can be
specifically designed to be labeled, by addition or incorporation of a label. Examples of
molecules that can be utilized as probes include, but are not limited to, RNA, DNA,
proteins, antibodies, and organic molecules.

As indicated above, isolated mRNA can be used in hybridization or amplification
assays that include, but are not limited to, Southern or Northern analyses, polymerase
chain reaction (PCR) analyses and probe arrays. One method for the determination of
mRNA levels involves contacting the isolated mRNA with a nucleic acid molecule
(probe) that can hybridize to the biomarker mRNA. The nucleic acid probe can be, for
example, a full-length cDNA, or a portion thereof, such as an oligonucleotide of at least
about 7, 10, 15, 20, 25, 30, 35, 40, 45, 50, 100, 250 or about 500 nucleotides in length
and sufficient to specifically hybridize under appropriate hybridization conditions to the
biomarker genomic DNA. In a particular embodiment the probe will bind the biomarker
genomic DNA under stringent conditions. Such stringent conditions, for exampile,
hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45° C., followed by
one or more washes in 0.2X SSC, 0.1% SDS at 50-65° C., are known to those skilled in
the art and can be found in Current Protocols in Molecular Biology, Ausubel et al., eds.,
John Wiley & Sons, Inc. (1995), sections 2, 4, and 6, the teachings of which are hereby
incorporated by reference herein. Additional stringent conditions can be found in

30



10

15

20

25

30

35

Molecular Cloning: A Laboratory Manual, Sambrook et al., Cold Spring Harbor Press,
Cold Spring Harbor, N.Y. (1989), chapters 7, 9, and 11, the teachings of which are
hereby incorporated by reference herein.

In one embodiment, the mRNA is immobilized on a solid surface and contacted
with a probe, for example by running the isolated mRNA on an agarose gel and
transferring the mRNA from the gel to 2 membrane, such as nitrocellulose. In an
alternative embodiment, the probe(s) are immobilized on a solid surface, for example, in
an Affymetrix gene chip array, and the probe(s) are contacted with mRNA. A skilled
artisan can readily adapt mRNA detection methods for use in determining the level of
the biomarker mRNA.

The level of expression of the biomarker in a sample can also be determined
using methods that involve the use of nucleic acid amplification and/or reverse
transcriptase (to prepare cDNA) of for example mRNA in the sample, e.g., by RT-PCR
(the experimental embodiment set forth in Mullis, 1987, U.S. Pat. No. 4,683,202), ligase
chain reaction (Barany (1991) Proc. Natl. Acad. Sci. USA 88:189-193), self sustained
sequence replication (Guatelli ez al. (1990) Proc. Natl. Acad. Sci. USA 87:1874-1878),
transcriptional amplification system (Kwoh et al. (1989) Proc. Natl. Acad. Sci. USA
86:1173-1177), Q-Beta Replicase (Lizardi ez al. (1988) Bio/Technology 6:1197), rolling
circle replication (Lizardi ez al. , U.S. Pat. No. 5,854,033) or any other nucleic acid
amplification method, followed by the detection of the amplified molecules. These
approaches are especially useful for the detection of nucleic acid molecules if such
molecules are present in very low numbers. In particular aspects of the invention, the
level of expression of the biomarker is determined by quantitative fluorogenic RT-PCR
(e.g., the TagMan™ System). Such methods typically utilize pairs of oligonucleotide
primers that are specific for the biomarker. Methods for designing oligonucleotide
primers specific for a known sequence are well known in the art.

The expression levels of biomarker mRNA can be monitored using a membrane
blot (such as used in hybridization analysis such as Northern, Southern, dot, and the
like), or microwells, sample tubes, gels, beads or fibers (or any solid support comprising
bound nucleic acids). See, for example, U.S. Pat. Nos. 5,770,722, 5,874,219, 5,744,305,
5,677,195 and 5,445,934, the contents of which as they relate to these assays are
incorporated herein by reference. The determination of biomarker expression level may
also comprise using nucleic acid probes in solution.

In one embodiment of the invention, microarrays are used to detect the level of
expression of a biomarker. Microarrays are particularly well suited for this purpose
because of the reproducibility between different experiments. DNA microarrays provide
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one method for the simultaneous measurement of the expression levels of large numbers
of genes. Each array consists of a reproducible pattern of capture probes attached to a
solid support. Labeled RNA or DNA is hybridized to complementary probes on the

array and then detected by laser scanning. Hybridization intensities for each probe on the
array are determined and converted to a quantitative value representing relative gene
expression levels. See, e.g., U.S. Pat. Nos. 6,040,138, 5,800,992 and 6,020,135,
6,033,860, and 6,344,316, the contents of which as they relate to these assays are
incorporated herein by reference. High-density oligonucleotide arrays are particularly
useful for determining the gene expression profile for a large number of RNA's in a
sample.

Expression of a biomarker can also be assessed at the protein level, using a
detection reagent that detects the protein product encoded by the mRNA of the
biomarker, directly or indirectly. For example, if an antibody reagent is available that
binds specifically to a biomarker protein product to be detected, then such an antibody
reagent can be used to detect the expression of the biomarker in a sample from the
subject, using techniques, such as immunohistochemistry, ELISA, FACS analysis, and
the like.

Other known methods for detecting the biomarker at the protein level include
methods such as electrophoresis, capillary electrophoresis, high performance liquid
chromatography (HPLC), thin layer chromatography (TLC), hyperdiffusion
chromatography, and the like, or various immunological methods such as fluid or gel
precipitation reactions, immunodiffusion (single or double), immunoelectrophoresis,
radioimmunoassay (RIA), enzyme-linked immunosorbent assays (ELISAs),
immunofluorescent assays, and Western blotting.

Proteins from samples can be isolated using a variety of techniques, including
those well known to those of skill in the art. The protein isolation methods employed
can, for example, be those described in Harlow and Lane (Harlow and Lane, 1988,
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York).

In one embodiment, antibodies, or antibody fragments, are used in methods such
as Western blots or immunofluorescence techniques to detect the expressed proteins.
Antibodies for determining the expression of the biomarkers of the invention are
commercially available. For example, ERGIC-3 specific antibodies are commercially
available from Santa Cruz Biotechnology, Inc. (ERGIC-3 (P-16) Antibody and ERGIC-
3 (Y-23) Antibody) and Sigma Aldrich (HPA015968, AV47209, HPA015242,
SAB4502151). PDGFB specific antibodies are commercially available from Santa Cruz
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Biotechnology, Inc. (e.g., PDGF-B (C-5) Antibody and PDGF-B (H-55) Antibody) and
Sigma Aldrich (e.g., HPA011972, SAB2101755 and SAB2900226). PSENEN specific
antibodies are commercially available from Origene (e.g., Catalog No. TA306367) and
Sigma Aldrich (e.g., PRS3981, WH0055851M1, PRS3979 and P5622). Further by way
of example, SATBI antibodies are commercially available from, for example, Abcam
(Catalog No. ab49061, ab92307 and ab70004), Abnova Corporation (Catalog No.
PAB13379), and Aviva Systems Biology (Catalog No. ARP33362_P050). SNX11
antibodies are commercially available from Abcam (Catalog Nos. ab4128, ab67578,
ab76816 and ab76762) and Abnova Corporation (Catalog Nos. PAB6362 and -
H00029916-B01). TMEM79 Antibodies are commercially available from, for example,
Abcam (Catalog No. ab81539) and Sigma Aldrich (Catalog No. SAB2102475). Finally,
YTHDF1 antibodies are commercially available from, for example, Abnova Corporation
(Catalog No. PAB17446), Aviva Systems Biology (Catalog No. ARP57032_P050) and
Santa Cruz Biotechnology (Catalog No. sc-86026).

It is generally preferable to immobilize either the antibody or proteins on a solid
support for Western blots and immunofluorescence techniques. Suitable solid phase
supports or carriers include any support capable of binding an antigen or an antibody.
Well-known supports or carriers include glass, polystyrene, polypropylene,
polyethylene, dextran, nylon, amylases, natural and modified celluloses,
polyacrylamides, gabbros, and magnetite.

One skilled in the art will know many other suitable carriers for binding antibody
or antigen, and will be able to adapt such support for use with the present invention. For
example, protein isolated from cells can be run on a polyacrylamide gel electrophoresis
and immobilized onto a solid phase support such as nitroceliulose. The support can then
be washed with suitable buffers followed by treatment with the detectably labeled
antibody. The solid phase support can then be washed with the buffer a second time to
remove unbound antibody. The amount of bound label on the solid support can then be
detected by conventional means. Means of detecting proteins using electrophoretic
techniques are well known to those of skill in the art (see generally, R. Scopes (1982)
Protein Purification, Springer-Verlag, N.Y.; Deutscher, (1990} Methods in Enzymology
Vol. 182: Guide to Protein Purification, Academic Press, Inc., N.Y.).

Other standard methods include immunoassay techniques which are well known
to one of ordinary skill in the art and may be found in Principles And Practice Of
Immunoassay, 2nd Edition, Price and Newman, eds., MacMillan (1997) and Antibodies,
A Laboratory Manual, Harlow and Lane, eds., Cold Spring Harbor Laboratory, Ch. 9
(1988), each of which is incorporated herein by reference in its entirety.
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Antibodies used in immunoassays to determine the level of expression of the
biomarker, may be labeled with a detectable label. The term "labeled", with regard to
the probe or antibody, is intended to encompass direct labeling of the probe or antibody
by incorporation of a label (e.g., a radioactive atom), coupling (i.e., physically linking) a
detectable substance to the probe or antibody, as well as indirect labeling of the probe or
antibody by reactivity with another reagent that is directly labeled. Examples of indirect
labeling include detection of a primary antibody using a fluorescently labeled secondary
antibody and end-labeling of a DNA probe with biotin such that it can be detected with
fluorescently labeled streptavidin.

In one embodiment, the antibody is labeled, e.g. a radio-labeled, chromophore-
labeled, fluorophore-labeled, or enzyme-labeled antibody. In another embodiment, an
antibody derivative (e.g., an antibody conjugated with a substrate or with the protein or
ligand of a protein-ligand pair (e.g., biotin-streptavidin), or an antibody fragment (e.g. a
single-chain antibody, or an isolated antibody hypervariable domain) which binds
specifically with the biomarker is used.

In one embodiment of the invention, proteomic methods, e.g., mass
spectrometry, are used. Mass spectrometry is an analytical technique that consists of
ionizing chemical compounds to generate charged molecules (or fragments thereof) and
measuring their mass-to-charge ratios. In a typical mass spectrometry procedure, a
sample is obtained from a subject, loaded onto the mass spectrometry, and its
components (e.g., the biomarker) are ionized by different methods (e.g., by impacting
them with an electron beam), resulting in the formation of charged particles (ions). The
mass-to-charge ratio of the particles is then calculated from the motion of the ions as
they transit through electromagnetic fields.

For example, matrix-associated laser desorption/ionization time-of-flight mass
spectrometry (MALDI-TOF MS) or surface-enhanced laser desorption/ionization time-
of-flight mass spectrometry (SELDI-TOF MS) which involves the application of a
biological sample, such as serum, to a protein-binding chip (Wright, G.L., Jr., ez al.
(2002) Expert Rev Mol Diagn 2:549; L1, 1., et al. (2002) Clin Chem 48:1296; Laronga,
C., et al. (2003) Dis biomarkers 19:229; Petricoin, E.F., et al. (2002) 359:572; Adam,
B.L., et al. (2002) Cancer Res 62:3609; Tolson, J., et al. (2004) Lab Invest 84:845;
Xiao, Z., et al. (2001) Cancer Res 61:6029) can be used to determine the expression
level of a biomarker at the protein level.

Furthermore, in vivo techniques for determination of the expression level of the
biomarker include introducing into a subject a labeled antibody directed against the
biomarker, which binds to and transforms the biomarker into a detectable molecule. As
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discussed above, the presence, level, or even location of the detectable biomarker in a
subject may be detected by standard imaging techniques.

In general, where a difference in the level of expression of a biomarker and the
control is to be detected, it is preferable that the difference between the level of
expression of the biomarker in a sample from a subject having breast cancer and being
treated with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof
(e.g., eribulin mesylate), or being considered for treatment with eribulin, an analog
thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), and the
amount of the biomarker in a control sample, is as great as possible. Although this
difference can be as small as the limit of detection of the method for determining the
level of expression, it is preferred that the difference be greater than the limit of
detection of the method or greater than the standard error of the assessment method, and
preferably a difference of at least about 2-, about 3-, about 4-, about 5-, about 6-, about
7-, about 8-, about 9-, about 10-, about 15-, about 20-, about 25-, about 100-, about 500-,
1000-fold greater than the standard error of the assessment method.

In another aspect, the present invention provides methods for determining
whether eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g.,
eribulin mesylate), may be used to treat a subject having breast cancer by determining
and/or identifying whether the subject carries at least one gene, selected from the group
of biomarkers set forth in Table 1, which contains a polymorphism, for example, a
mutation, that results in decreased expression and/or reduced function of the encoded
protein, wherein the presence of a polymorphism in at least one gene is indicative that
eribulin, an analog thereof, or a pharmaceutically acceptable salt there, will be effective
in treating a subject. In another aspect, the present invention provides methods for
predicting whether eribulin, an analog thereof, or a pharmaceutically acceptable salt
thereof (e.g., eribulin mesylate), will be effective in treating a subject having breast
cancer by assaying a sample derived from the subject to determine whether the subject
carries at least one gene, selected from the group of biomarkers set forth in Table 1,
which contains a polymorphism, for example, a mutation, that results in decreased
expression and/or reduced function of the encoded protein, wherein the presence of the
polymorphism in at least one gene in said sample is indicative that eribulin, an analog
thereof, or a pharmaceutically acceptable salt there, may be used to treat said subject. In
a further aspect, a method is provided for predicting whether eribulin, an analog thereof,
or a pharmaceutically acceptable salt thereof, will be effective in treating a subject
having breast cancer, the method comprising determining the presence of a
polymorphism that results in reduced expression and/or function in a gene encoding a
biomarker selected from the group of biomarkers listed in Table 1 in a sample derived
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from said subject, and predicting that eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof, may be used to treat said subject based on the presence of the
polymorphism.

In a further aspect, the present invention provides methods for determining the
sensitivity of a breast tumor to treatment with eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof by determining and/or identifying whether said
tumor contains a polymorphism in at least one gene resulting in reduced expression
and/or function of the encoded protein, wherein the gene is selected from the group of
biomarkers set forth in Table 1. Identification and/or determination that the tumor
contains such a polymorphism is indicative of sensitivity of said tumor to treatment with
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof. In yet another
aspect, the present invention is directed to methods for treating a subject having breast
cancer with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof by
identifying whether a sample derived from said subject has at least one gene, selected
from the group of biomarkers set forth in Table 1, which contains a polymorphism
resulting in reduced expression and/or function of the encoded protein and administering
a therapeutically effective amount of eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate) to the subject when the polymorphism is
identified.

1n another aspect, the present invention provides methods for determining
whether eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g.,
eribulin mesylate), may be used to treat a subject having breast cancer by determining
and/or identifying whether the subject carries at least one gene, selected from the group
of biomarkers set forth in Table 1, which contains a null mutation, wherein the presence
of a null mutation in at least one géne 18 indicative that eribulin, an analog thereof, or a
pharmaceutically acceptable salt there, will be effective in treating the subject. In
another aspect, the present invention provides methods for predicting whether eribulin,
an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate),
may be used to treat a subject having breast cancer by assaying a sample derived from
the subject to determine whether the subject carries at least one gene, selected from the
group of biomarkers set forth in Table 1, which contains a null mutation, wherein the
presence of a null mutation in at least one gene in said sample is indicative that eribulin,
an analog thereof, or a pharmaceutically acceptable salt there, will be effective in
treating the subject. In a further aspect, a method is provided for predicting whether
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof, may be used to
treat a subject having breast cancer, the method comprising determining the presence of
a null mutation in a biomarker selected from the group of biomarkers listed in Table 1 in
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a sample derived from said subject, and predicting that eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, may be used to treat said subject based on the
presence of said null mutation.

In a further aspect, the present invention provides methods for determining the
sensitivity of a breast tumor to treatment with eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof by determining and/or identifying whether said
tumor contains a null mutation in at least one gene, selected from the group of
biomarkers set forth in Table 1. Identification and/or determination that the tumor
contains a null mutation is indicative of sensitivity of said tumor to treatment with
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof. In yet another
aspect, the present invention is directed to methods for treating a subject having breast
cancer with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof by
identifying whether a sample derived from said subject has at least one gene, selected
from the group of biomarkers set forth in Table 1, which contains a null mutation and
administering a therapeutically effective amount of eribulin, an analog thereof, ora
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate) to the subject when a
null mutation is identified.

As used herein, the term “null mutation” refers to a mutation in a genomic DNA
sequence that causes the product of the gene to be non-functional or largely absent. Such
mutations may occur in the coding and/or regulatory regions of the gene, and may be
changes of individual residues, or insertions or deletions of regions of nucleic acids.
These mutations may also occur in the coding and/or regulatory regions of other genes
which may regulate or control the gene and/or the product of the gene so as to cause the
gene product to be non-functional or largely absent. The null mutation may be a
deletion of the native gene or a portion thereof. These sequence disruptions or
modifications may include insertions, missense, frameshift, deletion, or substitutions, or
replacements of DNA sequence, or any combination thereof. For example, the null
mutation may result in the insertion of a premature stop codon. The null mutation
results in functional inactivation of the gene product by, for example, inhibiting its
production partially or completely; disrupting, inhibiting or curtailing the translation of
the protein product, or resulting in a nonfunctional protein. The null mutation may be a
pre-existing mutation in the subject or 2 mutation which arose in a tumor. The presence
of a null mutation in a biomarker can be indicated by a lack of detectable expression of
the biomarker. However, the presence of a null mutation can be determined by other
methods. For example, in such embodiments, a sample of the subject’s DNA may be
sequenced in order to identify the presence of a null mutation. Any of the well-known
methods for sequencing the biomarkers may be used in the methods of the invention,
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such as the methods described in, for example, U.S. Patent No. 5,075,216, Engelke e? al.
(1988) Proc. Natl. Acad. Sci. U.S.A. 85, 544-548 and Wong et al. (1987) Nature 330,
384-386; Maxim and Gilbert (1977) Proc. Nail. Acad. Sci. U.S.A. 74:560; or Sanger
(1977) Proc. Natl. Acad. Sci. U.S.A. 74:5463. In addition, any of a variety of automated
sequencing procedures can be utilized see, e.g., Naeve, C.W er al. (1995) Biotechniques
19:448, including sequencing by mass spectrometry (see, ¢.g., PCT International
Publication No. WO 94/16101; Cohen et al. (1996) Adv. Chromatogr. 36:127-162; and
Griffin et al. (1993) Appl. Biochem. Biotechnol. 38:147-159.

Determining the presence or absence of 2 null mutation in the sample may also
be accomplished using various techniques such as polymerase chain reaction (PCR)
amplification reaction, reverse-transcriptase PCR analysis, single-strand conformation
polymorphism analysis (SSCP), mismatch cleavage detection, heteroduplex analysis,
Southern blot analysis, Western blot analysis, deoxyribonucleic acid sequencing,
restriction fragment length polymorphism analysis, haplotype analysis, serotyping, and
combinations or sub-combinations thereof.

Any suitable sample obtained from a subject having breast cancer can be used to
assess the level of expression, including a lack of expression, of the biomarker, for
example, a biomarker provided in Table 1. For example, the sample may be any fluid or
component thereof, such as a fraction or extract, e.g., blood, plasma, lymph, cystic fluid,
urine, nipple aspirates, or fluids collected from a2 biopsy (e.g., lump biopsy), obtained
from the subject. In a typical situation, the fluid may be blood, or a component thereof,
obtained from the subject, including whole blood or components thereof, including,
plasma, serum, and blood cells, such as red blood cells, white blood cells and platelets.
The sample may also be any tissue or fragment or component thereof, e.g., breast tissue,
connective tissue, lymph tissue or muscle tissue obtained from the subject.

Techniques or methods for obtaining samples from a subject are well known in
the art and include, for example, obtaining samples by a mouth swab or a mouth wash;
drawing blood; or obtaining a biopsy. Isolating components of fluid or tissue samples
(e.g., cells or RNA or DNA) may be accomplished using a variety of techniques.

The sample from the cancer may be obtained by biopsy of the patient’s cancer.
In certain embodiments, more than one sample from the patient’s tumor is obtained in
order to acquire a representative sample of cells for further study. For example, a patient
with breast cancer may have a needle biopsy to obtain a sample of cancer cells. Several
biopsies of the tumor may be used to obtain a sample of cancer cells. In other
embodiments, the sample may be obtained from surgical excision of the tumor. In this
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case, one or more samples may be taken from the excised tumor for analysis using the
methods of the invention.

After the sample is obtained, it may be further processed. The cancer cells may
be cultured, washed, or otherwise selected to remove normal tissue. The cells may be
trypsinized to remove the cells from the tumor sample. The cells may be sorted by
fluorescence activated cell sorting (FACS) or other cell sorting technique. The cells
may be cultured to obtain a greater number of cells for study. In certain instances the
cells may be immortalized. For some applications, the cells may be frozen or the cells
may be embedded in paraffin.

II. Treatment with Eribulin, Analogs Thereof, or Pharmaceutically Acceptable Salts
Thereof (e.g.. Eribulin Mesvlate)

Given the observation that the expression levels of certain biomarkers, for
example, those set forth in Table 1, in a subject having breast cancer influences the
responsiveness of the subject to eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate), a skilled artisan can select an
appropriate treatment regimen for the subject based on the expression levels of the
biomarkers in the subject. Accordingly, the present invention provides methods for
treating a subject having breast cancer by (i) identifying a subject having breast cancer
in which at least one biomarker selected from the group of biomarkers listed in Table 1
has a low level of expression and (ii) administering a therapeutically effective amount of
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate), to the subject . In another aspect, the present invention provides methods for
treating a subject having breast cancer by (i) assaying a sample derived from the subject
to determine the level of expression of at least one biomarker selected from the group of
biomarkers listed in Table 1 and (ii) administering a therapeutically effective amount of
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate) to the subject when a low level of expression of the at least one biomarker is
detected in the sample.

In various embodiments, the subject may have been previously treated with
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate). In other embodiments, the subject may be under consideration for treatment
with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g.,
eribulin mesylate), for the first time. The level of expression of one or more, e.g., at
least 1,2, 3,4,5,6,7, 8,9 or 10, biomarkers identified in Table 1 is determined. If
level of expression of at least one biomarker (e.g., 1,2, 3,4, 5,6,7,8,9 or 10
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biomarkers) is determined to be a low level of expression, treatment with eribulin, an
analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), is
likely to be efficacious. However, it is not necessary that all of the biomarkers assayed
have a low level of expression as compared to the respective control. For example,
while certain biomarkers may be present at normal or high levels of expression,
treatment with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof
(e.g., eribulin mesylate), may be indicated when, for example, a low level of expression
is present for at least 1, at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, at
least 8, at least 9 or at least 10 biomarkers.

When a low level of expression of one or more of the biomarkers of the
invention is found (e.g., due to the presence of a null mutation in the biomarker gene) in
a sample derived from a subject having breast cancer, the subject may be treated with
eribulin, having the foliowing the structure, with a pharmaceutically acceptable salt of
eribulin, or with an eribulin analog or pharmaceutically acceptable thereof.

eribulin

In some embodiments, a pharmaceutically acceptable salt of eribulin is
administered to the subject, such as eribulin mesylate.

The treatment regimen for eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate), that is selected typically includes at least
one of the following parameters and more typically includes many or all of the following
parameters: the dosage, the formulation, the route of administration and/or the
frequency of administration. Selection of the particular parameters of the treatment
regimen can be based on known treatment parameters for eribulin previously established
in the art such as those described in the Dosage and Administration protocols set forth in
the FDA Approved Label for HALAVEN®, the entire contents of which are incorporated
herein by reference. For example, eribulin mesylate can be administered intravenously
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on Days 1 and 8 of a 21 day cycle, for example at a dose of 1.4 mg/mz, or if a dose
reduction is indicated (e.g., for hepatic or renal impairment), at a dose of 0.7 mg/m® or
1.1 mg/m®. Various modifications to dosage, formulation, route of administration and/or
frequency of administration can be made based on various factors including, for
example, the disease, age, sex, and weight of the patient, as well as the severity or stage
of cancer (see, for example, U.S. Patent No. 6,653,341 and U.S. Patent No. 6,469,182,
the entire contents of each of which are hereby incorporated herein by reference).

As used herein, the term "therapeutically effective amount” means an amount of
eribulin, an analog thereof, or a pharmaceutically acceptabie salt thereof (e.g., eribulin
mesylate) as described herein, that is capable of treating breast cancer. The dose of a
compound to be administered according to this invention will, of course, be determined
in light of the particular circumstances surrounding the case including, for example, the
compound administered, the route of administration, condition of the patient, and the
pathological condition being treated, for example, the stage of breast cancer.

For administration to a subject, eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate), typically is formulated into a
pharmaceutical composition comprising eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.
Therapeutic compositions typically should be sterile and adequately stable under the
conditions of manufacture and storage. Pharmaceutical compositions also can be
administered in a combination therapy, i.e., combined with other agents, such as those
agents set forth below (see, for example, U.S. Patent No. 6,214,865 and U.S. Patent No.
6,653,341, the entire contents of each of which are hereby incorporated herein by
reference).

As used herein, "pharmaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologically compatible. Preferably,
the carrier is suitable for parenteral (e.g., intravenous, intramuscular, subcutaneous,
intrathecal) administration (e.g., by injection or infusion). Depending on the route of
administration, the active compound may be coated in a material to protect the
compound from the action of acids and other natural conditions that may inactivate the
compound.

The pharmaceutical compositions may include one or more pharmaceutically
acceptable salts, as defined above.

There are numerous types of anti-cancer approaches that can be used in
conjunction with eribulin, an analog thereof, or a pharmaceutically acceptable salt
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thereof (e.g., eribulin mesylate) treatment, according to the invention. These include, for
example, treatment with chemotherapeutic agents, biological agents (¢.g., hormonal
agents, cytokines (such as interleukins, interferons, granulocyte colony stimulating
factor (G-CSF), macrophage colony stimulating factor (M-CSF), and granulocyte
macrophage colony stimulating factor (GM-CSF)), chemokines, vaccine antigens, and
antibodies), anti-angiogenic agents (e.g., angiostatin and endostatin), radiation, and
surgery, as described in more detail in U.S. Pat. No. 6,653,341 B1 and U.S. Publ. No.
2006/0104984 Al, the teachings of which are incorporated herein by reference in their
entirety.

The methods of the invention can employ these approaches to treat the same
types of cancers as those for which they are known in the art to be used, as well as
others, as can be determined by those of skill in this art. Also, these approaches can be
carried out according to parameters (e.g., regimens and doses) that are similar to those
that are known in the art for their use. However, as is understood in the art, it may be
desirable to adjust some of these parameters, due to the additional use of eribulin, an
analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate),
with these approaches. For example, if a drug is normally administered as a sole
therapeutic agent, when combined with eribulin, according to the invention, it may be
desirable to decrease the dosage of the drug, as can be determined by those of skill in
this art. Examples of the methods of the invention, as well as compositions that can be
used in these methods, are provided below.

Chemotherapeutic drugs of several different types including, for example,
antimetabolites, antibiotics, alkylating agents, plant alkaloids, hormonal agents,
anticoagulants, antithrombotics, and other natural products, among others, can be used in
conjunction with eribulin, an analog thereof, or a pharmaceutically acceptable salt
thereof, according to the invention. Specific, non-limiting examples of these classes of
drugs, as well as cancers that can be treated by their use, are as follows.

Numerous approaches for administering anti-cancer drugs are known in the art,
and can readily be adapted for use in the present invention. In the case that one or more
drugs are to be administered in conjunction with eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), for example, the drugs
can be administered together, in a single composition, or separately, as part of a
comprehensive treatment regimen. For systemic administration, the drugs can be
administered by, for example, intravenous infusion (continuous or bolus). Appropriate
scheduling and dosing of such administration can readily be determined by those of skill
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in this art based on, for example, preclinical studies in animals and clinical studies (e.g.,
phase I studies) in humans.

Many regimens used to administer chemotherapeutic drugs involve, for example,
intravenous administration of a drug (or drugs) followed by repetition of this treatment
after a period (e.g., 14 weeks) during which the patient recovers from any adverse side
effects of the treatment. It may be desirable to use both drugs at each administration or,
alternatively, to have some (or all) of the treatments include only one drug (or 2 subset
of drugs).

Kits of the Invention

The invention also provides compositions and kits for predicting whether
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate), may be used to treat a subject having breast cancer. These kits include
reagents for determining the level of expression of at least one, for example, 1, 2, 3, 4, 5,
6,7, 8,9 or 10, biomarker(s) selected form the group of biomarkers listed in Table 1 and
instructions for use of the kit to predict whether eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), may be used to treat a
subject having breast cancer.

The kits of the invention may optionally comprise additional components useful
for performing the methods of the invention. By way of example, the kits may comprise
reagents for obtaining a biological sample from a subject, a control sample, and/or
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate).

In one embodiment, the reagents for determining the expression level of at least
one biomarker in a biological sample from the subject comprises a nucleic acid
preparation sufficient to detect expression of a nucleic acid, e.g., mRNA, encoding the
biomarker. This nucleic acid preparation includes at least one, and may include more
than one, nucleic acid probe or primer, the sequence(s) of which is designed such that
the nucleic acid preparation can detect the expression of nucleic acid, e.g., mRNA,
encoding the biomarker in the sample from the subject. A preferred nucieic acid
preparation includes two or more PCR primers that allow for PCR amplification of a
segment of the mRNA encoding the biomarker of interest. In other embodiments, the kit
includes a nucleic acid preparation for each of at least 1, 2, 3, 4,5,6,7,8,9 or 10
biomarkers provided in Table 1.
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Alternatively, the reagents for detecting expression levels in the subject of one or
more biomarkers predictive of responsiveness to eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), can comprise a reagent
that detects the gene product of the nucleic acid encoding the biomarker(s) of interest
sufficient to distinguish it from other gene products in a sample from the subject. A
non-limiting example of such a reagent is a monoclonal antibody preparation
(comprising one or more monoclonal antibodies) sufficient to detect protein expression
of at least one biomarker in a sample from the subject, such as a peripheral blood
mononuclear cell sample.

The means for determining the expression level of the biomarkers of Table 1 can
also include, for example, buffers or other reagents for use in an assay for evaluating
expression (e.g., at either the nucleic acid or protein level).

In another embodiment, the kit can further comprise eribulin, an analog thereof,
or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), for treating breast
cancer or another cancer, as described herein in the subject.

Preferably, the kit is designed for use with a human subject.

The present invention is further illustrated by the following examples which
should not be construed as further limiting. The contents of all references, patents and
published patent applications cited throughout this application, as well as the Figures
and the Appendix of sequences provided herein, are expressly incorporated herein by
reference in their entirety.

EXAMPLES

EXAMPLE 1: IDENTIFICATION OF RESISTANCE BIOMARKERS FOR TREATMENT WITH
ERIBULIN

siRNA techniques were employed to “knock down™ expression of certain genes
and assess the sensitivity of the resulting knock down cells to eribulin. Based on these
studies, the expression of those genes set forth in Table 1 were identified as being
associated with the sensitivity of breast cancer cells to treatment with eribulin, an
analog thereof, or a pharmaceutically acceptable salt thereof.
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siRNA Transfection Optimization and Assay Development

Transfection conditions for human breast cancer cell lines MDA-MB-231
(ATCC Catalog No. HTB26™) and BT-549 (ATCC Catalog No. HTB122™) were
optimized using transfection reagent DharmaFect 1 from Dharmacon. The MDA-MB-
231 and BT-549 cell lines have been reported to be Estrogen Receptor (ER) negative,
Progesterone Receptor (PR) negative and HER-2 negative (triple negative). As a non-
targeting negative control we used Silencer Negative Control #1 siRNA from Applied
Biosystems. The siGENOME TOX (siTOX) Transfection Control (Dharmacon), an
RNA duplex designed to induce cell death, was used as a positive control for cell
proliferation assays. A reverse transfection procedure in which siRNA was first mixed
with transfection reagent and then cells were added to the well, was used in all
experiments. Cell viability was compared in cells treated with medium, negative control
siRNA and siTOX reagent combined with different amount of DharmaFect 1. Final
selected transfection conditions were as follows: MDA-MB-231 cells at 0.035 ul of
DharmaFect | per well, while BT-549 cells at 0.05 pul of DharmaFect 1 per well. Assays
and library screening were performed at 50 nM final concentration of siRNAs. Efficacy
of transfection was further confirmed by gPCR with control SMARTpool siRNA
reagents targeting PPIA and GAPDH genes (Dharmacon).

High-throughput siRNA Screening

The whole human genome siRNA library was purchased from Dharmacon. The
library was diluted to 5 uM. Each well contained 4 SMAR Tpool siRNA reagents, each
directed against a particular gene (four siRNAs targeting the same gene in a single well).
More then 18,500 human genes were targeted with this library. 4 ul of each set of
siRNAs from the library plates were transferred to 384-well master plates containing 36
ul OPTI-MEM medium per well. 40 ul of diluted DharmaFect 1 reagent were added to
each well of the master plate and mixed. 10 ul of siRNA and transfection reagent
mixture per well were distributed into five screening plates. After 10 min incubation,
cells in 40pl of growth medium were added to each well. Each screening plate included
several replicates of negative control siRNA, positive control siTOX as well as medium
plus transfection reagent (no siRNA) containing wells. After a 24 hour incubation, 3
screening plates received 10 ul of DMSO diluted in cell growth medium, while 2 repeats
were treated with 10 ul of eribulin mesylate (E7389) in growth medium, yielding a final
concentration corresponding to the ICy, for E7389 for the cell line tested (0.75 nM
E7389 for MDA-MB-231; eribulin was provided in a stock solution of DMSO and
diluted in growth medium) (see Figure 1). Cell viability was determined at 96 hours after

45



10

15

20

25

30

transfection by CellTiter-Glo luminescent assay from Promega. 10 pl of CellTiter-Glo
solution per well were used. Plates were mixed for 2 minutes on a horizontal shaker,
incubated for 10 minutes and read on an EnVision® multilabel plate reader from
PerkinElmer.

Identification of Primarv Hits

Identification of genes with a significant effect on cell sensitivity to E7389 was
performed by a method that was similar to the method described for a paclitaxel siRNA
screen (Whitehurst ez al. (2007) Nature 446:815-819). Briefly, measurement of each
well was normalized by average of medium plus transfection reagent containing
reference wells on a plate (32 wells/plate). The biological replicates were averaged for
DMSO and E7389-treated plates. For each gene, a two sample t-test was performed to
identify significantly different values for wells treated with two different conditions. To
narrow down the hit list, the magnitude of response was taken into account by arranging
all data according to fold change ratio (average E7389/average DMSO) in ascending
order. 364 genes with a fold change among the lowest 5 percentile of the distribution
passed the cut-off level. Then, hypothetical open reading frames and genes encoding
hypothetical proteins were excluded and the analysis was focused on the 240 remaining
genes (see Figure 2).

Confirmation Assavs

siRNA SMARTpools for the 240 selected genes were ordered in ON-
TARGETplus format from Dharmacon. These reagents contain a modified sense strand
to prevent interaction with RISC and favor antisense strand uptake. The antisense strand
seed region is modified to decrease off-target activity and enhance target specificity.
These reagents were used for confirmation secondary screening. To identify common
genes influencing sensitivity of cancer cells to E7389, BT-549 breast cancer cells were
screened with the 240 selected siRNA pools. The screening was performed using the
same protocol as the primary screen with MDA-MB-231 cells, with the final
concentration of eribulin mesylate (E7389) in each well corresponding to the 1Cy, for
BT-549 cells (0.25 nM E7389).

Data analysis showed that the treatment with 40 out of 240 siRNA pools caused

significant differences when comparing E7389-treated wells to carrier-treated wells in
both cell lines (Table 2).
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To confirm specific down-regulation of 40 genes with siRNA pools, quantitative
PCR analysis of targeted mRNAs was performed. MDA-MB-231 and BT-549 cells were
transfected with 40 ON-TARGETpius siRNAs or non-targeting negative control sSiRNA
according to the above protocol. 48 hours later cells were lysed and cDNAs were
synthesized according to the manufacturer’s instructions for use of the TagMan® Gene
Expression Cells-to-CT™ Kit (Applied Biosystems). Relative quantities of remaining
cDNAs after the treatment with siRNAs were evaluated using QuantiTect SYBR Green
PCR Kit with the gene-specific QuantiTect Primer Assays (Qiagen). Results of the
analysis are shown in Figure 4. The following 18 genes were down-regulated more than
50 percent in both tested cell lines: CFL1, NMU, MOBKLI1B, HYAL2, PSENEN,
CYP4F3, ITFG3, EDIL3, YTHDF1, CDC20, CCL26, TMEM79, MANSCI, DYSF,
ERGIC3, GRAMD4, NCBP1, SNX11. 14 genes were down-regulated more than 50
percent in at least one cell line (PDGFB, APBB2, SATB1, MAD2L1BP, TUBBS,
CEP152, KLH17, COL7A1, CKLF, PHOSPHO2, GNATI, ABI3, TYROBP, IL10),
while other 3 genes were down-regulated more than 35 percent in at least one cell line
(ANG, ZIC5, JAM3). Expression of SPTAL, PAPLN, PCDH1, TMIGD2, and KRT24
was either not detectable by this method in MDA-MB-231 cells or didn’t change after
siRNA treatment in BT-549 cells. The foregoing results indicate that down-regulation of
the 40 genes can lead to increased sensitivity to eribulin, an analog thereof, or
pharmaceutically acceptable salt thereof.
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Table 2. List of 40 overlapping genes from the screening of MDA-MB-231 and BT-549
cells. Fold changes (FC) compared to control and associated p-values are depicted.

Gene | MDAME- BT-549
gene D 231

FC t-test FC t-test
PSENEN 55851 | 0.70 | 0.03 | 0.39 | 0.00
PHOSPHO2 | 493911 | 0.56 | 0.04 | 044 | 0.02
CCL26 10344 | 071 | 0.02 | 045 | 0.03
CDC20 991 0.47 | 003 | 047 | 0.03
MAD2LIBP | 9587 | 047 | 0.00 | 048 | 0.01
JAM3 83700 | 0.63 | 0.04 | 0.55 | 0.00
KLHL17 339451 | 0.65 | 0.04 | 0.57 | 0.00
PCDHI 5097 | 0.71 | 0.02 | 0.6l 0.06
ABI3 51225 | 0.66 | 0.04 | 062 | 0.04
TMIGD2 126259 | 0.66 | 0.05 | 0.62 | 0.04
NCBP1 4686 | 0.72 | 0.04 | 0.63 | 0.02
IL10 3586 | 0.72 | 0.02 | 0.64 | 0.05
ANG 283 0.74 | 0.02 | 0.64 | 0.00
KRT24 192666 | 0.69 | 0.01 0.65 | 0.00
TMEM79 84283 | 0.66 | 0.01 | 0.67 | 0.02
PDGFB 5155 | 0.65 | 0.00 | 0.68 | 0.03
SNX11 29916 | 0.68 | 0.05 | 0.68 | 0.05
CFL1 1072 | 0.69 | 0.02 | 0.68 | 0.05
CKLF 51192 | 0.62 | 0.03 | 0.70 | 0.01
TUBB6 84617 | 0.73 | 0.01 0.71 0.01
HYAL2 8692 | 0.67 | 0.02 | 0.71 0.05
TYROBP 7305 | 073 | 0.04 | 0.71 0.01
APBB2 323 0.70 | 0.00 | 0.71 0.02
YTHDF1 54915 | 0.61 | 0.02 | 0.73 | 0.01
CEP152 22995 | 046 | 003 | 0.74 | 0.05
COL7Al 1294 | 0.73 | 0.03 | 0.75 | 0.05
NMU 10874 | 0.67 | 0.00 | 0.76 | 0.05
SPTAI 6708 | 0.38 | 0.03 | 0.76 | 0.02
ERGIC3 51614 | 0.70 | 0.05 | 0.76 | 0.05
SATB! 6304 | 067 | 002 | 0.77 | 0.04
MOBKLI1B | 55233 | 0.74 | 0.03 | 0.77 | 0.01
GNATI 2779 | 066 | 0.04 | 0.78 | 0.03
ITFG3 83986 | 0.73 | 0.05 | 0.78 | 0.05
DYSF 8291 026 | 001 | 0.78 | 0.05
MANSCI 54682 | 0.65 | 0.03 | 078 | 0.05
EDIL3 10085 | 0.65 | 0.01 | 0.79 | 0.05
GRAMD4 23151 } 0.72 | 0.00 | 0.79 ;| 0.01
ZICS 85416 | 0.69 | 0.03 | 0.80 | 0.05
PAPLN 80932 | 0.71 | 0.03 | 0.80 | 0.01
CYP4F3 4051 | 0.74 | 0.02 | 0.81 0.01
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APPENDIX
NUCLEIC ACID AND AMINO ACID SEQUENCES OF BIOMARKERS

mRNA Sequence

TCCTATCCACCCTCCACTCCCCTGTCCCTTGGTGACTCATCCCTGAGCTICCCAAGGARGCCCCCACCCT
CTGCCCTTTCCTICCCGCCTTCCATGAGTGGARAATCCACCTCCGCCCCCTATAGCAGGCCAGCCCCCTTC
CTCCCCAGTCTCCGACCCCATCCCCCAGCCGACCAGTTTCCTCTCCAGGACCAGGGAGCAATCACAGCTG
CCCCGACCTTGGCTTCCTCTGCTGGGTGGGAT TGGGGGCTGGGCCCCCARATGGGCCCCTGGCTTCCCCC
TTCCTCTGGGCAGGGGACAGAGAGACACAGGCTCGGGGAGCAGGACTGACTTCCTCTTIGTCCCGGAATGA
GCATGCCIGCCCTITIGCAAGCAGGTTIGGGTCTCACGCAGAGGAAACCAAAAGCARTAAGAGGGAGGGAR
GGCAGAGCAACCAATCAAGGGCAGGGTGAGACTCAARACGAGCGGGCTCCCTGGGGAGCCAGACAGAGGC
TGGGGGTGATGGCGGAGCTACAGCAGCTGCAGGAGTTTGAGATCCCCACTGGCCGGGAGGCTCTGAGGGG
CAACCACAGTGCCCTGCTGCGGGTCGCTGACTACTGCGAGGACAAC TATGTGCAGGCCACAGACAAGCGG
AAGGCGCTGGAGGAGACCATGGCCTTCACTACCCAGGCACTGGECCAGCGTGGCCTACCAGGTGGGCAACCT
TGGCCGGGCACACTCTGCGCATGTITGGACCTGCAGGGGGCCGCCCTGCGGCAGGTGGAAGCCCGTGTAAG
CACGCTGGGCCAGATGGTGAACATGCATATGGAGAAGGTGGCCCGARGGGAGATCGGCACCTTAGCCACT
GTCCAGCGGCTGCCCCCCGGCCAGAAGGTCATCGCCCCAGAGAACCTACCCCCTCTCACGCCCTACTGCA
GGAGACCCCTCAACTTITGGCTGCCTGGACGACATTGGCCATGGGATCARGGACCTCAGCACGCAGCTGTC
AAGAACAGGCACCCTGTCTCGAAAGAGCATCAAGGCCCCTGCCACACCCGCCTCCGCCACCTTGGGGAGA
CCACCCCGGATTCCCGAGCCAGTGCACCTGCCGGTGGTGCCCGACGGCAGACTCTCCGCCGCCTCCICTG
CGTCTTCCCTGGCCTCGGCCGGCAGCGCCGAAGGTGTCGGTGGGGCCCCCACGCCCAAGGGGCAGGCAGT
ACCTCCAGCCCCACCTCTCCCCAGCTCCTTGGACCCACCTCCTCCACCAGCAGCCGTCGAGGTIGTTCCAG
CGGCCTCCCACGCTGGAGGAGTTGTCCCCACCCCCACCGGACGAAGAGCTGCCCCTGCCACTGGACCTGE
CTCCTCCTCCACCCCTGGATGGAGATGAATTGGGGCTGCCTCCACCCCCACCAGGATTTGGGCCTGATGA
GCCCAGCTGGGIGCCTGCCTCATACTTGGAGAAAGTGGTGACACTGTACCCATACACCAGCCAGARGGAC
AATGAGCTCTCCTTCICTGAGGGCACTGTCATCTGTGTCACTCGCCGCTACTCCGATGGCTGGTGCGAGG
GCGTCAGCTCAGAGGGGACTGGATTCTICCCTGGGAACTATGIGGAGCCCAGCTGCTGACAGCCCAGGGT
TCTCTGGGCAGCTGATGTCTGCACTGAGTGGGTTTCATGAGCCCCARGCCAAAACCAGCTCCAGTCACAG
CTGGACTGGGTCTGCCCACCTCTTGGGCTGTGAGCTGTGTTCTGTICCTTCCTCCCATCGGAGGGAGAAGG
GGTCCIGGGGAGAGAGAATTTATCCAGAGGCCTGCTGCAGATGGGGAAGAGCTGGAAACCAAGAAGTTTG
TCAACAGAGGACCCCTACTCCATGCAGGACAGGGTCTCCTGCTIGCARGTCCCAACTTTGAATARRACAGA
TGATGTCCTGTGACTGCCCCACAGAGATAAGGGGCCAGGAGGGATTGARAGGCATCCCAGTTCTAAGGCT
GCTGCTAATTACAGCCCCCAACCTCCAACCCACCAGCTGACCTAGAAGCAGCATCTTCCCATTTCCTCAG
TACCCACAAAGTGCAGCCCACATTGGACCCCAGACACCCCTCTGCAGCCATTGACTGCAACTTGTTICTTT
TGCCCATTGARARARAARAABRAAARARAL (SEQ ID NO: 1)

Translated protein sequence

MAELQOLQEFEIPTGREALRGNHSALLRVADYCEDNYVQATDKRKALEETMAFTTQALASVAYQVGNLAG
HTLRMLDLQGAALRQVEARVSTLGOMVNMHMEKVARREIGTLATVQRLPPGQKVIAPENLPPLTPYCRRP
LNFGCLDDIGHGIKDLSTQLSRTGTLSRKSIKAPATPASATLGRPPRIPEPVHLPVVPDGRLSAASSASS
LASAGSAEGVGGAPTPKGQAAPPAPPLPSSLDPPPPPAAVEVFQRPPTLEELSPPPPDEELPLPLDLPPP
PPLDGDELGLPPPPPGFGPDEPSWVPASYLEKVVTLYPYTSQKDNELSF SEGTVICVIRRYSDGWCEGV S

SEGTGFFPGNYVEPSC {SEQ ID NO: 2)

mRNA Sequence

TCCAGGTTCACACAACTGGAACCCATCTCCAGGAACAAACAGCTGGAACCCATCTCCCGTTGAAGGGAAR
CTGCCAGATTTTIGTAAGATTICTTCCTCCTGGGAGCCTGTGTIGGARAGAGATGGTGATGGGCCTGGGCGT
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TITGITGTIIGGICITCGIGCTGGGTCTGGGTCTGACCCCACCGACCCTGGCTCAGGATAACTCCAGGTAC
ACACACTTCCTGACCCAGCACTATGATGCCAAACCACAGGGCCGGGATGACAGATACTGTGAAAGCATCA
TGAGGAGACGGGGCCTGACCTCACCCTGCAAAGACATCAACACATTTATTCATGGCAACAAGCGCAGCAT
CAAGGCCATCTGTGAAAACAAGAATGGAAACCCTCACAGAGAAAACCTAAGAATAAGCAAGTCTICITTC
CAGGTCACCACTTGCAAGCTACATGGAGGTTCCCCCTGGCCTCCATGCCAGTACCGAGCCACAGCGEGGT
TCAGAAACGTTGTIGTITGCTTGTGAAAATGGCTTACCTGTCCACTTIGGATCAGTCAATTTTCCGTICGTICC
GTAACCAGCGGGCCCCTGGTCAAGTGCTGGCTCTGCTGTCCTTIGCCTTCCATTTCCCCTCTGCACCCAGA
ACAGTGGTGGCAACATTCATTGCCAAGGGCCCAAAGAAAGAGCTACCTGGACCTTITTGTTTICTGTITGA
CAACATGTTTAATAAATAAAAATGTCTTGATATCAGTAAGAA (SEQ ID NO: 3)

Translated protein sequence
MVMGLGVLLLVFVLGLGLTPPTLAQDNSRYTHFLTQHYDAKPQG
RDDRYCESIMRRRGLTISPCKDINTFIHGNKRS IKAICENKNGNPHRENLRISKSSFQV
TTCKLHGGSPWPPCQYRATAGFRNVVVACENGLPVHLDQSIFRRP (SEQ ID NO: 4)

mRNA Sequence

GCCAAAGCCTGGAGAAGTGGAATCTCGTCAGCGCCGCTCCCTGCGCGGGACTCGCGGAACGGCACTGAGC
ATGCTCAGTTIGCCGGAGCCCGTTCTGGTICTCAAGTAGGAAGCTAGTGCGCTGTAACCGCATCTGATCTGG
GCGCTCCGGGARGGGCGAGACTGGAGCAGAGCCGCTGGGCGCCGGAGCCGAGGCGAGCGCCGLCGCGCACT
ACTGGTTGGAGTTGCTGTGGGTGAGCTGCTGTGGTCTGTAGCCAAGCATGCTIGTGGTCGGATCTGCCCAG
CCGTGGAACAGAAACATTTGCTGGATGGAAAATCCATAAAAGAAAGCTCCTGTGAAAAGCTGAGGCTGAC
AARTAATTTAAGCAAAATCAGATCGATCICTTTGGGCTGCCTGACCTCCTIGGGTGCTTGCTATTAATTAR
CAGACTTTGTGGGGAAAAARAGGAGCTTGCCTTCTGAGCTTTGTACCARAGACCTGGGAAAACTAACCAT
CTCAGICTTTCCTGAGGACTTGGGAACTGCCGAGGCCTCTGCCAATGTIGTTGACTGTCGCTATGGGCTCA
CTGTTGTCCAGGCAGCTCATATTTCAAATTATAACCTATITCCTGCACCATTGCTGACGCCTGGTGATCC
ATGTCAGAAGTACTTCCAGCTGACTCAGGTGTTGACACCTTGGCAGTGTITATGGCCAGCAGCGGAACTA
CAGACGTCACAARTCGGAACAGCCCAGCCACACCACCAAACACCCTTAACCTCCGATCCTCCCACAATGA
ACTGTTGAACGCTGAAATAAAACACACAGAAACCAAGAACAGCACACCTCCCAAATGCAGGAAAAAATAT
GCACTAACTAACATCCAGGCGGCCATGGGCCTCTCGGATCCAGCTGCACAGCCCCTGCTGGGARATGGCT
CTGCCAACATCAAGCTGGTGAAAARATGGGGAGAACCAGCTCCGTAAGGCTGCAGAGCAAGGGCAGCAGGA
CCCCARACAARRMACCTGAGCCCCACTGCAGTCATCAACATAACTTCTGAGAAGTTAGAGGGTARAGAGCCC
CACCCACAGGATTCCTCGAGCTGTGAGATTTTACCCTCCCAGCCCAGGAGAACTAAGAGCTTCCTARATT
ACTATGCAGATCTGGAAACCTCAGCCAGAGAACTAGAGCAGAACCGAGGCAATCACCATGGGACTGCGGA
AGAGAAATCCCAGCCAGTCCAGGGCCAGGCCTCCACCATCATTGGGAATGGCGATTTGCTGCTGCAGAAA
CCAAACAGACCCCAGICCAGCCCTGAAGACGGCCAAGTAGCCACAGTGTCATCCAGCCCAGAAACCAAGA
AGGATCATCCGAAAACAGGGGCCAAAACCGACTGTGCACTGCACCGGATCCAGAACCTGGCACCGAGCGA
TGAGGAGTCCAGCTGGACAACGTTGTCCCAAGACAGTGCCTCACCCAGCTCCCCGGATGAAACAGATATA
TGGAGIGATCACTCATTTCAGACTGATCCAGATTTGCCGCCTGGCTGGAAAAGAGTCAGTGACATTGCCG
GGACCTATTATTGGCACATCCCAACAGGAACGACTCAGTGGGAACGGCCCGTCTCCATCCCAGCAGATCT
CCAGGGTTCTAGGAAAGGGTCACTTAGTTICTGTAACGCCATCTCCCACCCCAGAGAACGAGGATTTGCAT
GCAGCCACTGTTAACCCGGACCCCAGTTTAAAAGAGT TTGAAGGAGCAACCCTACGCTATGCATCTTITIGA
AACTCAGARATGCCCCACACCCTIGATGATGATGATTCTIGTAGTATCAACAGTGACCCAGAAGCCAAGTG
TTTTGCTGTGCGTTCTCTGGGATGGGTAGRGATGGCAGARAGAGGACCTCGCCCCCGGTRARRGTAGTGTT
GCGGTCAACAACTGCATCAGGCAACTTTCCTACTGCAAAAATGACATCCGAGACACAGTCGGGATTTIGGG
GAGAGGGGAAAGACATGTACCTGATCCTGGAGAATGACATGCTCAGCCTGGTGGACCCCATGGACCGCAG
CGTGCTIGCACTCGCAGCCCATCGTCAGCATCCGCGTIGTGGGGCGTIGGGCCGCGACARTGGCCGGGATTTT
GCTTATGTAGCRAGAGATAAAGATACAAGAATTTTGAAATGTICATGTATITCGATGTGACACACCAGCAA
AAGCCATTGCCACAAGTICTCCACGAGATCTGCTCCAAGATTATGGCTGAACGGAAGARTGCCAAAGCGCT
GGCCTGCAGCTCCTTACAGGAAAGGGCCAATGTGAACCTCGATGTCCCTTTGCAAGATTTTCCAACACCE
AAGACTGAGCTGGTCCAGAAGTTCCACGTGCAGTACTTGGGCATGTTACCTGTAGACAAACCAGTCGGAR
TGGATATTTTGAACAGTGCCATAGAARATCTTATGACCTCATCCAACRAGGAGGACTGGCTGTCAGTGAR
CATGAACGTGGCTGATGCCACTGTGACTGTCATCAGTGARAAGAATGAAGAGGAAGTCTTAGTGGAATGT
CGTGTGCGATTCCTGTCCTTCATGGETGTTGGGAAGGACGTCCACACATITGCCTTCATCATGGACACGG
GGAACCAGCGCTTTGAGTGCCACGTTTICTGGTGCGAGCCTAATGCTGGTAACGTGTCTGAGGCGGTGCA
GGCCGCCTGCATGTTACGATATCAGAAGTGCTTIGGTAGCCAGGCCGCCTTCTCAGARAGTTCGACCACCT
CCACCGCCAGCAGATTCAGTAACCAGAAGAGTCACAACCAATGTAAAACGAGGGGTCTTATCCCTCATTG
ACACTTTGAAACAGARACGCCCTGTCACCGAARTGCCATAGCTGCACATGCARARGGACTCGGCTATITTA

50



CCIGAAGATTGACTAGCTACACTAAAGARAATGAACTCCGCCATCCGACCTTCCATCCAGTTGCTGATGC
TTTGTCTTCAGAGAATTTACCCTTAACCAAGCAGTGTTAGACAAGCATGTTCTCTCGTCTTGCCACCATC
ATGTGATATGARAAGAAGCATGAATAATTITITTTITGCTGTAAGTTACATCATGCGCAGTGGAAGGTCTTT
TICTTATTIGTAAATATTGTGAACATTACTTAACTTCACACACACACAGAGAAGAGTGTGGCCCCACCCCT
CCTAGTGAACTAACGCTGCGTCCTTGGAATGAATGATGCGTGAGTTAGTTTCACTGTCTTCTTGGCIGGA
CCIGTCACAAGCAACCTTTAAGTCCTACAGCACTTTIGCCCTGTTTITCAACATIGGAGTAGGCACTGCATA
GCAGATACCATTGAATTGCTGTAAAARTAGGATGGCGAGTTTGTGTTTITAATTITTTCATARAATTGAACC
TGTTGGTTGACARAATTGGCTGTTGGCATCAGTATAGAAACCAACTGGCAGCTTTCCCTGACAAGCICTT
TGACACATGGACACCATTTCATGTCTACAGCTGTTTGTGGGATGTTGGARAAAAATGAAACTTCAAAATT
GATGAAAAACTAAATTCGAGGAATTAAAATCGAACAAAACATAGCCTTTCTTITCCGATGGTTTTCARAC
TGATTIATITITAAAAGAGATTAATAARATCATAATGCATTTTGGGTIGGGACATATTTCAAACTTCTGCCT
TATATTGTACGGTGCAGCTAGAGAATTATAGT TCACTATGGCCATTCTCTACATAAACATTAAGATGAAR
TACTCCTCATCAGCCTITICATCCTTAGITTGAGAATTAGCTGATATGCAATTTGAAGTTGAGGAARTATC
ATTGATATTTCTIATCATGCACGATTATTTTAGATTTCTACCACCGTGTGATTTTTGCTAGTCCATGTGCT
AGAGGTAAACGTTCTGCTGGAATTCTGCATCCAGCTCTATCCCCCTCTGATGCTTTTTGCCCAGAAAGCT
GTCTGTCCATCATGTATTGTCCATGGCAACAAATTACATTAGGTTGAACCTTTICCTTIGATTTTATGTATT
TAATATTAGAATTIGITGGACTCAACTAGATATATITTTTAATTTATATTTTTTICCATTITACTTTGAAG
ATTTGAAATGTTCATACCTGAGCAAAGTCTACACAGGAGTAATGGACTGTTTAACAAGTTTCCCARAACA
GCATTTTCCTGCTCCTTCGTATGTAGGTGAGAAACTTAGCTGGAAAGACATACAAATTTAGACTCTCGTT
GACATIGTICGTITTAAAAGGAAGTIGCTAAGGCGATCAATCTICAATATIAGICTTGTITTACTICTICTTA
ATGTCAAAATTAACATTTACAACATCCAATTATAAAAGTAATGCTTTATGTTTATACACTGCTATGTACT
TGTCAAAATGGTITTCCACATTCTTATCACATCTGAGCCTTACCAGGTAGAGAAGGTACTAAATACACTTT
AGAAGTAAAAATATGAAGTACCGAGAGGCTAAACCCACTGGCCTAAGATCTCACCAAAGTTCATGARAAC
CAGGACTAGGACCCACGGCTCCCAAAGCCCGTTICTTGCTGTGTTGTGCTGCCTCCATATCCGTCAGGAAG
AGCCTTTCCAGAATGATTCTGGGCATATACTAAGAAGAGCAGGTATGGAAAGATCTATTGTCAGGGAATC
TTAGARTTCCCTACACGAGTGGGAGAAAGATGTCCAAATTCCTTACGCAGTGGTATTCATGATGGTGCCC
TATCTAAGTCCAGGACTGTTTTCCTACAGCGTGCCTCAAAAGTGTTGTAGAGGGCAGGATTCTACATTICA
CAGCCTGTTCCATCTACGAGATTTTCCAGATGCTACTTGTGGTAGACATTCCTAACTCATGGTACTIAGC
CACCAGAGATCATGATGGAATGAGTGGGIGGCTTITICTACCTGCCATTCCCTCAGAATTCATGAGGGGTG
GGGGACAGGGGGACCGGAATTGTCTTAGCACCCCAATGTTATGACARAACTATGCTACTTTAGARACGCA
GICTGITITICACCAATTGACATACTACTGATCTGAAGTAACCAGTGCCATCATAAGAAATTACTGCATT
AAGAAAATCCTTGCTGTGCCCTTTGAAAAGCTGTTCAGAAATCATTTACAGTGATCTTICATCTCGGTCG
CTGTAGTGAAACATTTTAGTGTGATAAATTTCAAAATTCTARACAAATTACCCACTTTTATATTGGAAAT
CICTACCAGAACTCCCICTTICATTTTTTAAGGCATACATTTGCTTGTTTTCAAGATCAAGAATTCTGAGC
TAGCTTTAAGTAGCAAACTGATTTATATGTGCAATTATAGGATGCATTARGATGAATGATAGCCTTTACA
TATTGAAAACTTTGCAGACGTITTTGTTTTGAARATGGCATTGTATAGTAAATGCAAARTTAATTTTGTAAA
ATTATGTTARAGAGTATGTTCAGACACTITCTGCCATGGCCAAAAAGTATGTATGAAAGTATGTGTGTAT
TTGTTTIGTAAAAGGATGCCAATGTTTTACCTGATATCTTAGTGACACTTCAGTTATCTATGCATTCTTTA
GATCTGTGATTCGGTAAACAGGCAGCCATGTITCACGATGCCTTCTATGTICTTACCATATTTTTAATTAAC
CTGTTAAATACAGCTTAAAATATTTTTATTTTATTTATTCTATTTTTACTGAAATATACTGCATTATTGT
GITTAATGTATTATCTITCCTGGATATTATCTCCCAGTGTATCCAGATCTAAGTAATCTCAGTIGAACTATA
CATTGCCTAAARAGTGGTTTTGTAATGATTTGTAGTCACATTTCTATTGGGATATGTAGAAGARAAGGCA
AAATGCTTARAGTTCCTTTTATTTTTTAAAAGCAGCTAGATAGACACAGACTTGCCACCTCATACATCTG
CTCCTIGGCAACATCAAGGGGAACGACTAGCCAACATGCCTATGGCTARAAACTTTCCTTTGCAGACTAA
AGCACTGCTTGGTGCTTCGTTTTICTACCCTTCACAACATGTGTGATTTCATCTAAGAGATATATACATG
TACACATGCCCTTTGTTTCCACCTGGATACAAGATCACTCATAGCTAATTAGGACCATTGTTTITTTGTTC
ATCTGTCTTGTTGCATGAAGGGACATTAGACCCATTITCCATTAAAATAAGTTCTIGGTGATAAACTGTGG
CACTGCTACTTCTTTTTAAATCCACTTTATGATTTCAAGATGGACACTTGTAAGATGACTCGACACAAGG
CCATTGCCTGGAAGCCCCAGAGCTTTCCICTGTTTGTATGGCCCGTTCATGTCCCAGGCATTGCAARCACA
AACTCCTCAAGATTTCACCACAACATGACAAGCATTTTCCTAACTGATATTAGCACAATTTAACTAATAA
GCCCCTTCGCTCTCTAGTTGGCCAGGCTTAACCTAATACACATCTAACGTGTGTGCCACACGGCCAGTAG
ARAGTTTAACTTCAGCTTCAGGGCAAAGATACCCACTCACACTGTGTCAACGCAAGCAGTAGTTCCTIGGC
CICCAGAGCAGCTTACTTCCCCTGAAARGAACGCTTIGTTTTCCTTITATGCCCTTITICCTGTTGACCACTT
TTACACATTTAAATGTAATTTGTTGTGAGAATAAATTTAGCTGCATAARACGTTCGGCTCATTTATCTGA
CATCTTAGTCACRTATACAAGGAATAGAAATAGAAACTCGGTGTCTCTAGTTATTTITAARTTATTICTTA
CCTCAGACTTCTTAGARATCACTTTAGTAATGGAGCATTTTGCTTTGATTAGTTACTACATATTTCTGCC
TGGTAAGAACTAGGAAGTAACTTCAAATTTTGAGTAATCACCCTGTACTTATTTGGTGATCAGGAAGGCC
AGCIGGCCTTICCGGACATAGAAGCCTATTITAGTCACCAACTCGAGTCTTITGTAAGCGGTCTTGCTAGGA
TIGTGATATTTTAGCACGAAGAAGTTTATCACTTCCTTTAAGAACCTGACATCAAAGAATAAAGARTAGA
GGTGTACACACACTAAATCCAARRTGARAGGTAACTAGAGAAATCAGTTGAATCTGGTTTAGCTTRACTG
TTAGGCGCAGGAAGGCAGATAAACAGAATTTAAAGTATGTCCCCGCTTTITGTTCATCTTGCACTTCCAC
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AGTGGTITICTICICTAGTICAGTAACAARAATTICATTATGGTTICAGGCATTATATGGTGGTARATAATTTIC
AGATTAARAATGTGTTITGCTATTGGAGTATCTGAATACTAGTAATTTCATTATTTAGAATTTTGCAGCAC
TITTATCTCAAGAAGAAGTCCAAGAATGTAAAATGCCAAATGAAACATGTCAGTGGAATCAATATTCTCC
TTCATTAGAATTICCCTCATATTGCTTITTITITTITITTCTTCAGACAGAGGAGTCTTACTCTGGAGTGCAG
TGGTGTAATTTCAGCTCACCACAACCTCCACCTCCCAAGTTCAAGCAATTCTCGCCTCAGCCTCCTGAGT
AGCTGGGATTACAGGCATGCACCGCCACGCCTGGCCAATTTGTATATTITITAGTAGAGACAGGGTTTICGC
CACGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCCGCCCGCCCCAACCTCCCARAAGTATGT
GAGCCACCACGTCCGGCCTCATATIGCTTTTATCCAARAATTCTTTITCCCTTITTCACTCTACCARAGTATT
TAAATAATCCTGTCCTTCATAGAAGATTCTCAAAGAAGAARACTGCAGTGTAATTAATGAATGGTTTAAT
TCAGAATCTTCATATACTTCTAAAGAGAAAAATAATTTAGTGCCAAATGCATGTTAGGAGATAATCAATG
TAAGTGGCAACARATTGTGACTTCACATGCTACTGTAGAGATCAGAAARTTATCCTARACTATTCCATAR
CAATGAGACAACARTCACAGAAAATACACTTGAAAATAARAATCTCAAGACCAGCTACTTCTGGACAATGG
AATACTTTTCAGTCTGGTATGGTGGAGGGCCCGAAAAGGATAAGGGATTCTTATGATACACAATGGGATT
CTTTACTGAACAATATGTTAAATTAAGCTGCACCGCCTTCCTTGAGGCATGGACTACCCTAACCAACCAG
ATAGAAATCTGGGTGGGATAAGAGGATGAGCCACACGCTATAATTTTAGGGCAAGGAGATAGTGTTTIGAT
TTTCAAAATCAGCAAAATAAGCTGAGCACTTTATATCTTTICTGTACAAGAGTGATAACATGAAGAATTCT
TCTTICAGGGATTTAARATACAATAAGCCTGGTTCAACTATAAAAAGTCTTGTTITCCTTTCTTICATTIGACA
CTTTTIITTTITTITITTITITTTITTITTGAGGCAAGGTCTCACTCTGCTTCCCAGGCTGGAGTGCAGTGGGGC
AATATTGGCTCACTGCAACCTGCACCTCCTGGACTCAAGAGATCCTCGTACCTCAGCCTCCTAAGTAGCT
GGGACTACAGGCGTGICCCACCACACCCAGCTAATITITGTATITTITITTGTAGAGATGGGGTITIGGGGTT
TCGCCATGTTIGTCCAGGCTCGTCTGGAACTCCGGTGCTCAAGTGGCGTGCCCACCTCAGCCTCCCARACT
GCTGAGATTACAGATGTGAGCCACTGCACCCAGCCCACTGACACGTTTTACTGATAAATGTAAATCTAAG
CTAAAATARAAATAATGTATTACCGCTATAATACAATTCACCATTICTCTITTCTCACTTCAAGTAAGAARA
GTAAAAATAGAATATCAGAGCTGAAGTAGACCTAAGTATTCATCTTGAAGAAGATAATATTCTAAAAATC
ATGCCACCTGAATTGAGCATTTAGGAATTTATGTAACATTTICTATACAACTGAATTGCAAAARTAAAACT
TTARATTCAAACTTTAAAAAAARAAARARAAAAAARAAAARAALL (SEQ ID NO: 5)
Translated protein sequence

MSEVLPADSGVDTLAVFMASSGTTDVINRNSPATPPNTLNLRSS
HNELLNAEIKHTETKNS TPPKCRKKYALTNIQAAMGLSDPAAQPLLGNGSANIKLVKN
GENQLRKAAEQGQQDPNKNLSPTAVINITSEKLEGKEPHPQDSSSCEILPSQPRRTKS
FLNYYADLETSARELEQNRGNHHGTAEEKSQPVQGQASTIIGNGDLLLQOKPNRPQSSP
EDGQVATVSSSPETKKDHPKTGAKTDCALHRIQNLAPSDEESSWITLSQDSASPSSPD
ETDIWSDHSFQIDPDLPPGWKRVSDIAGTYYWHIPTGTTQWERPVSIPADLQGSRKGS
LSSVIPSPTPENEDLHAATVNPDPSLKEFEGATLRYASLKLRNAPHPDDDDSCSINSD
PEAKCFAVRSLGWVEMAEEDLAPGKS SVAVNNCIRQLSYCKNDIRDTVGIWGEGKDMY
LILENDMLSLVDPMDRSVLHSQPIVSIRVWGVGRDNGRDFAYVARDKDTRILKCHVER
CDTPAKAIATSLHEICSKIMAERKNAKALACS SLQERANVNLDVPLQDFPTPKTELVQ
KFHVQYLGMLPVDKPVGMDILNSAIENLMTSSNKEDWLSVNMNVADATVIVISEKNEE
EVLVECRVRFLSFMGVGKDVHTFAF IMDTGNQRFECHVFWCEPNAGNVSEAVQOAACML
RYQKCLVARPPSQKVRPPPPPADSVIRRVITNVKRGVLSLIDTLKQKRPVTEMP (SEQ ID NO: 6)

mRNA Sequence

CTGGAATTGAGGCTGAGCCAAAGACCCCAGGGCCGTCTCAGTCTCATARAAGGGGATCAGGCAGGAGGAG
TTTGGGAGAAACCTGAGAAGGGCCTGATTTGCAGCATCATGATGGGCCTCTCCTTGGCCTCTGCTGIGCT
CCTGGCCTCCCICCTGAGTCTICCACCTTGGAACTGCCACACGTGGGAGTGACATATCCAAGACCTGCTGC
TTCCAATACAGCCACAAGCCCCTICCCTGGACCTGGGTGCGAAGCTATGAATTCACCAGTAACAGCTGCT
CCCAGCGGGCTGTGATATTCACTACCAARAGAGGCAAGARAGTCTGTACCCATCCAAGGAAAARATGGGT
GCAAAAATACATTTCTITTACTGAAAACTCCGAAACAATTGTGACTCAGCTGAATTTTCATCCGAGGACGC
TTGGACCCCGCTCTTGGCTCTGCAGCCCTCTGGGGAGCCTGCGGAATCTTTTCTGAAGGC TACATGGACC
CGCTGGGGAGGAGAGGGTGTTTCCTCCCAGAGTTACTTTAATAAAGGTTGTTCATAGAGTTGACTTIGTTC
AT (SEQ ID NO: 7)

Translated protein sequence

MMGLSLASAVLLASLLSLHLGTATRGSDISKTCCFCYSHKPLPW
TWVRSYEFTSNSCSQRAVIFTTKRGKEKVCTHPRKKWVQOKYISLLKTPKQL (SEQ ID NO: 8)
e oo 2 o0 oo saviehs. EE—— e

TpLers
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mRNA Sequence

GAGGCGTAAGCCAGGCGTGTTAAAGCCGGTCGGAACTGCTCCGGAGGGCACGGGCTCCGTAGGCACCAAC
TGCARGGACCCCTCCCCCTGCGGGCGCTCCCATGGCACAGTTCGCGTTCGAGAGTGACCTGCACTCGCTG
CTTCAGCTGGATGCACCCATCCCCAATGCACCCCCTGCGCGCTGGCAGCGCAAAGCCAAGGAAGCCGCAG
GCCCGGCCCCCTCACCCATGCGGGCCGCCAACCGATCCCACAGCGCCGGCAGGACTCCGGGCCGAACTCC
TGGCAAATCCAGTTCCAAGGTTCAGACCACTCCTAGCAAACCTGGCGGTGACCGCTATATCCCCCATCGC
AGTGCTGCCCAGATGGAGGTGGCCAGCTTCCTCCTGAGCAAGGAGAACCAGCCTGARAACAGCCAGACGC
CCACCAAGAAGGAACRTCAGAAAGCCTGGGCTTTGAACCTGAACGGTTTTGATGTAGAGGAAGCCARGAT
CCTTCGGCTCAGTGGAAAACCACARAATGCGCCAGAGGGTTATCAGAACAGACTGAAAGTACTCTACAGC
CAAAAGGCCACTCCTGGCTCCAGCCGGAAGACCTGCCGTTACATICCTTCCCTGCCAGACCGTATCCTGE
ATGCGCCTGAARTCCGAAATGACTATTACCTGAARCCTTGTGGATTGGAGTTCTGGGAATGTACTGGCCGT
GGCACTGGACAACAGTGTGTACCTGTGGAGTGCAAGCTCTGGTGACATCCTGCAGCTTTTGCAAATGGAG
CAGCCTGGGGAARTATATATCCTCTIGTGGCCTGGATCAAAGAGGGCAACTACTTGGCTGTGGGCACCAGCA
GTGCTGAGGTGCAGCTATGGGATGTGCAGCAGCAGAAACGGCTTCGAAATATGACCAGTCACTCTGCCCG
AGIGGGCTICCCTAAGCTGGAACAGCTATATCCTIGTCCAGTGGTTCACGTICTGGCCACATCCACCACCAT
GATGTTCGGGTAGCAGAACACCATGTGGCCACACTGAGTGGCCACAGCCAGGAAGTGTGTGGGCTGCGCT
GGGCCCCAGATGGACGACATTTGGCCAGIGGTGGTAATGATAACTTGGTCARTGTGTGGCCTAGTGCTCC
TGGAGAGGGTGGCTGGGTTCCTCTGCAGACATICACCCAGCATCAAGGGGCTGTCAAGGCCGTAGCATGG
TGTCCCTGGCAGTCCAATGTCCTGGCAACAGGAGGGGGCACCAGTGATCGACACATTCGCATCTGGAATG
TGTGCTCTGGGGCCTGTCTGAGTGCCGTGGATGCCCATTCCCAGGTGTGCTCCATCCTCTGGTICTCCCCA
TTACAAGGAGCTCATCTCAGGCCATGGCTITTGCACAGAACCAGCTAGTTATTTGGAAGTACCCAACCATG
GCCAAGGTGGCTGARCTCARAGGTCACACATCCCGGGTCCTGAGICTGACCATGAGCCCAGATGGGGCCA
CAGTGGCATCCGCAGCAGCAGATGAGACCCTGAGGCTATGGCGCTGTTTTGAGTTGGACCCTGCGCGGLE
GCGGGAGCGGGAGAAGGCCAGTGCAGCCARAAGCAGCCTCATCCACCAAGGCATCCGCTGAAGACCAACT
CATCACCTCAGTTGTITTTTATTITTCTAATAAAGTCATGTICTCCCTTCATGTTTTITTTTTAAARARAAA
AAAARAAAAAAARAAAARA (SEQ ID NO: 9)

Translated protein sequence

MAQFAFESDLHSLLQLDAPIPNAPPARWQRKAKEAAGPAPSPMR
AANRSHSAGRTPGRTPGKSSSKVQTTPSKPGGDRY IPHRSAAQMEVASFLLSKENQPE
NSQTPTKKEHQKAWALNLNGF DVEEAKILRLSGKPONAPEGYQNRLEVLYSQKATPGS
SRKTCRYIPSLPDRILDAPEIRNDYYLNLVDWSSGNVLAVALDNSVYLWSASSGDILQ
LLOMEQPGEYISSVAWIKEGNYLAVGTSSAEVQLWDVOQQOKRLRNMTSHSARVGSLSW
NSYILSSGSRSGHIHBHDVRVAEHHVATLSGHSQEVCGLRWAPDGRHLASGGNDNLVN
VWPSAPGEGGWVPLQTF TQHQGAVKAVAWCPWQSNVLATGGGTSDRHIRIWNVCSGAC
LSAVDAHSQVCSILWSPHYKELISGHGFAQNQLVIWKYPTMAKVAELKGHTSRVLSLT
MSPDGATVASAAADETLRLWRCFELDPARRREREKASAAKSSLIHQGIR (SEQ ID NO: 10)

mRNA Sequence

GCCCACCGGGCGAGCTTCTAGTCGGCGATTGAAGGATGCGAGTGCTCCTTAAGGGCCTCCGCCCCGTGAG
TICGGTTGTGACTAGGAAGGAGCTAGTGGACTAGAGCCAGGGTAAGGGGATCTGCTAGAAGTIGGTICTTC
CGCCAGGACTAGAGTTTCCTCGCGGTAACAGCCTCCGTGGCCTCCGGAGGACCATGTCATTAGACTITGG
CAGTGTGGCACTACCAGTGCAARATGAAGATGAAGAGTATGACGAAGAGGACTATGARAGAGAGARAGAG
TTGCAGCAGTTACTCACAGACCTTCCCCATGACATGCTGGATGACGACCTCTCCTCTCCAGAGCTCCAGT
ATTCGGACTGCAGCGAGGATGGCACAGACGGACAACCACATCATCCTGAGCAATTGGAGATGAGCTGGAA
TGAGCAAATGCTGCCCAAATCTCAAAGTGTAAATGGCTATAATGAARTTCAGAGTTTATATGCTGGAGAA
AAATGTGGTAATGTCIGGGAAGAARATAGAAGTAAAACTGAAGACCGACATCCTGTGTACCATCCTIGAAG
AAGGTGGAGATGAAGGTGGAAGTGGT TATAGTCCTCCAAGTARATGTGARCAGACTGATTTATATCACCT
TCCTGAAAACTTTAGGCCATATACCAATGGTCAGAAGCAGGAATTTAATAACCAAGCAACCAATGTAATT
AAATTTTCAGATCCTCAATGGAACCATTTITCAGGGTCCCAGTIGTCAAGGTTTGGAACCGTATAATAAAG
TGACATATAAACCTTATCAGTCTTCTGCCCAGAATAATGGCTCACCAGCCCAGGAGATAACAGGAAGTGA
CACATTCGAAGGCCTGCAACAACAATTTTTAGGAGCTAATGAGAACTCTGCAGAARATATGCAGATTATT
CAACTTCAGGTTCTTARCARAGCARARGAGAGACAACTGGAGAACTTAATTGARRAGTTARATGARAGTG
AACGTCAARATTCGATATCTGAATCACCAGCTTGTAATAATAAAAGATGAAAAGGATGGTTTGACTCTCAG
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CCTTCGAGAATCACAGAAACTCTTICAGAATGGAAAAGAAAGAGAGATACAGCTTGAAGCTCAAATAAAN
GCACTIGGAGACTCAGATACAAGCATTAAAAGTCAATGAAGAACAGATGATCAAGAAGTCCAGARCAARCTG
AAATGGCTCTGGAAAGCTIGAAGCAGCAGCTGGTGGACCTTCATCATTICTGAATCACTTCAACGAGCTAG
AGAACAGCATGAGAGCATTIGTTATGGGCCTCACAAAGAAGTACGAAGAGCAAGTATTGTCCTITACAAAAG
AATTTGGATGCCACAGTCACCGCACTTAAAGAACAGGAAGACATTTGCTCTCGTCTGAAAGATCACGTGA
AACAACTGGAAAGGAATCAAGAAGCAATCAAGTTAGAAAAGACTGAGATCATTAATAAGTTGACAAGAAG
TCTAGAGGAGAGTCAAAAGCAGTGTGCCCACTIGTTGCAGTCCGGGTCAGTACAAGAGGTGGCTCAGCTA
CAGTTICCAGCTGCAGCAAGCACAGAAGGCACATGCTATGAGTIGCAARCATGAACARGGCTTTGCAAGARAG
AATTAACAGAACTAAAAGATGAAATTTCTCTCTATGAATCTGCTGCAAAACTAGGAATACATCCAAGTGA
CTCAGAAGGAGAATTAAATATAGAACTCACTGAATCGTATGTGGATTTGGGTATTARAAAGGTCAACTGG
AAAAMATCCARAGTTACCAGCATTGTACAAGAAGAAGACCCAAATGAAGAGCTTTCAAAAGATGAGTTCA
TTCTGAAGTTAAAGGCAGAAGTACAGCGTTTGCTGGGTAGCAACTCAATGAAGCGTCATCTGGTGTCTCA
GTITACAAAATGACCTCAAAGACTGTCATAAGAAAATTGAAGATCTCCACCAAGTGAAGAAGGATGAARAA
AGCATTGAGGTTGAGACTAAAACAGATACCTCAGAAAAACCAAAGAATCAATTATGGCCTGAGTICTTCTA
CTTCIGATGTTIGTCAGAGATGATATTCTGCTGCTTAAAAATGAAATTCAAGTTTTACAACAACAAAATCA
GGAACTTAAAGAAACTGAAGGAAAACTGAGAAATACARATCAAGACTTATGTAATCAAATGAGACAAATG
GTACAAGATTITGACCATGACARACAAGAAGCTGTGGATAGGTGTGAAARGGACTTATCAGCAGCACCATG
AAGCCATGAAAACTCAAATACGTGAAAGCCTATTAGCARAGCATGCTTTGGAGAAGCAGCAGCTCTTITGA
GGCTTATGAGAGAACTCATTTGCAACTGAGGTCTGAGTTGGATAAGT TGAATAAGGAGGTGACTGCTGTG
CAGGAATGTTACCTAGAAGTGTGCAGAGAGAAGGATAATCTAGAATTGACTCTCAGGAAGACCACTGAAA
AGGAGCAACAGACTCAGGAGAAGATCARAGAAARACTCATTCAACAGCTTGAAAAGGAGTGGCAGTCTAR
GCTGGATCARACTATAAAGGCAATGAAAARGAAGACCTTAGATTGTGGCAGCCAAACTGACCAAGTAACC
ACCAGTGATGTTATTTCCAAGARAGAGATGGCAATTATGATAGAAGAGCAGAAGTGCACAATCCAGCARA
ACTTAGAACAAGAGAAGGACATAGCCATCAAGGGGGCTATGAAGAAACTCGAAATTGAATTGGAACTCAA
ACATTGTGAAAATATTACCAAACAGGTAGAAATAGCTGTGCAAAATGCTCATCAGCGATGGCTGGGAGAA
CTACCAGAGCTIGGCAGAGTATCAAGCACTITGTGAAGGCAGAACAGAAAARGTGGGAAGAACAGCATGAGG
TCTICTGTGAACARAAGGATATCATTTGCTGTTTCTGAAGCTAAAGAGAARATGGAAGAGTGAGCTTGAAAA
TATGAGGAAAAATATACTTCCTGGAAAGGAATTGGAAGAGAAGATTICATTCTCTTCAGAAGGAACTTGAG
TTAAAGAACGAAGAAGTCCCTGTIGGTCATCAGGGCTGAGTTAGCTAAGGCTCGGAGTGAATGGAACAAAG
AARAGCAAGAAGAAATCCACAGAATCCAAGAACAAAATGAGCARGATTACCGGCAATTTTTAGATGATCA
CCGAAATAARATTAATGAGGTGCTTGCGGCAGC TAAAGAAGACTT TATGAAACAAAAAACTGAACTACTT
CTTCAGAAGGAGACAGAATTACAAACTIGTCTAGACCAGAGTCGTAGAGAATGGACTATGCAGGAAGCCA
AGCGGATCCAACTGGAAATCTATCAGTATGAGGAAGACATCCTGACTGTACTTGGGGTTCTTTTAAGTGA
TACCCAAAAGGAGCACATCAGTGATTCTGAGGACAAGCAGCTITTTGGAAATCATGTCGACTTGTICTICA
ARATGGATGTCTGTGCAATATTTTGAAARAACTAAAGGGCTGCATACAGAAAGCATTTCAAGATACACTTIC
CTCTGCTTGTAGAARACGCTGACCCAGAATGGAAARAGAGAAATATGGCCGAGCTCTCTAAGGATTCTGC
CAGCCAGGGCACTGGCCAAGGAGACCCTGGACCTGCTGCTGGACACCATGCTCAGCCCTTGGCCTTACAA
GCAACAGAAGCAGAAGCTGAAGAGAATAATAAAGT TGTTGAAGAATTAATAGAAGAARACAACGACATGA
AGAATAAATTGGAAGAATTGCAAACACTTTGTAAAACACCACCAAGGTCATTGTCAGCAGGGGCCATTGA
AAATGCTTGCCTGCCATGCAGTGGGGGAGCCT TGGAAGAACTTCGTGGGCAGTACATTAAAGCTGTAAAA
AAAATTAAATGTGACATGCTITCGTTATATTCAGGAGAGTAAGGAACGAGCTGCAGAAATGGTARAAGCAG
AGGTACTGCGAGAACGTCAAGAAACCGCCCGAAAGATGCGCAAATATTATTTGATTTGCCTCCAACAGAT
TTTGCAGGATGATGGAAAAGAAGGGGCTGAGAAAAAGATTATGAATGCTGCTAGCAAACTTGCTACAATG
GCAAAATTACTGGAAACACCTATTITCTAGTAAGTCCCAAAGCAARACTACACAGTCAGCACTGCCCCTAA
CTTCAGAGATGCTGATTGCAGTTARAAAATCAARARGAAATGATGTGAATCAGAAAATACCATGTTGTAT
TGAAAGCAAATCAAATAGTGTAAACACCATCACCAGAACTCTGTGCGAACAAGCTCCCAAGAGGAGGGCA
GCTTGTAACTTACAAAGGCTGTTAGAGAACTCAGAGCATCAGAGCATARAGCATGTGGGATCCAAAGAGA
CACATTTGGAATTCCAGTTTGGGGATGGTAGT TGCAAGCACCTAAACAGTTTGCCAAGGAATGTTTCTCC
TGAGTTTGTTICCTIGTIGAAGGTGAAGGAGGCTITGGTTIGCACARGAAGARAGACCTACTCAGTGATAAT
GGTTCTGAATCACTTCCGCATTCAGCTGCATACCCCTTICTTGGAACCTTAGGAAATARACCCTCACCTA
GATGTACCCCTGGTCCTTCTGARTCAGGATGCATGCATATAACCTTTCGCGATTCTRAATGAAAGACTTGG
TTTAAAAGTATATAAATGCAATCCACTAATGGARAGTGAAARATGCTGCATCTGAGAARAGTCAAGGTTTG
GATGTITCAGGAACCTCCAGTAARAGATGGAGGGGACCTTAGTGACTGCTIGGGCTIGGCCTTCCAGCAGTG
CAACCTTATCCTITTGACAGTCGTGAAGCATCATITGTACATGGTAGGCCACAAGGAACTTTGGAARTACC
AAGTGAATCTGITAAATCCAAACAGTTTICACCATCCGGTTATCTTTCAGATACAGAGGAAAGTARTATG
ATTTGTCAAACAATGAAATGTCAGCGTTATCAAACTCCATACCTGTCAGAAGARACCACGTATTTGGAGC
CAGGAAAGATCAGTGTGAATTGTGGACACCCATCTCGTCATAAGGCTGATAGATTAAAGTCAGATTICAA
AAAACTGAGCAGTACATTACCATICTTCAGTIGTGTCAGCAGCCTTCAAGARAATTAATTGTTCCGCTATCT
AGCCAACAAGATAGTGGCTTTGATAGCCCATTIGTTAATCTAGACTAATTATGGTACAGTATTTAAGRAG
AATCATTAATATATTAACAAAAATGGAAGGGAAGACCTCATACTGAAARAARTTGTGAGCCCTGCCICTT
TTGAGATGTTTTAATAACATCTGTTATATAAGTAAAGCATTCTTCTAAAATTGCTTGAGATATTTATGTT
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GCCTTAATATICCAAAGGCCTGATGGTGTATGTATAATCTGCTTTITGTGTGGTGCTTATTTTIGGTTICT
ARACCATCTATTTTTATACTTATAAATTGACTCACTCTGCAGTGTTAACTTATITAAATAAACTTIGCATA
TGGTCTGTAAAAAARAAA (SEQ ID NO: 11)

Translated protein sequence

MSLDFGSVALPVQNEDEEYDEEDYEREKELQQLLTDLPHDMLDD
DLSSPELQYSDCSEDGTDGQPHHPEQLEMSWNEQMLPKSQSVNGYNEIQSLYAGEKCG
NVWEENRSKTEDRHPVYHPEEGGDEGGSGYSPPSKCEQTDLYHLPENFRPYTNGQKQE
FNNQATNVIKF SDPQWNHFQGPSCQGLEPYNKVTYKPYQSSAQNNGSPAQEITGSDTFE
EGLQQQF LGANENSAENMOIIQLQVLNKAKERQLENLIEKLNESERQIRYLNHQLVII
KDEKDGLTLSLRESQKLFQNGKEREIQLEAQIKALETQIQALKVNEEQMIKKSRTTEM
ALESLKQQLVDLHHSESLQRAREQHESIVMGLTKKYEEQVLSLQOKNLDATVTALKEQE
DICSRLKDHVKQLERNQEAIKLEKTEIINKLTRSLEESQKQCAHLLQSGSVQEVAQLQ
FOLOQAQKAHAMSANMNKALQEELTELKDEISLYESAAKLGIHPSDSEGELNIELTES
YVDLGIKKVNWKKSKVISIVQEEDPNEELSKDEFILKLKAEVORLLGSNSMKRHLVSQ
LONDLKDCHKKIEDLHQVKKDEKS IEVETKTDTSEKPRNQLWPESSTSDVVRDDILLL
KNEIQVLQQONQELKETEGKLRNINQDLCNQMROMVQDFDHDKQEAVDRCERTYQQHH
EAMKTQIRESLLAKHALEKQQLFEAYERTHLOLRSELDKLNKEVTAVQECYLEVCREK
DNLELTLRKTTEKEQQTQEKIKEKLIQQLEKEWQSKLDQTIKAMKKKTLDCGSQTDQV
TTSDVISKKEMAIMIEEQKCTIQQONLEQEKDIAIKGAMKKLEIELELKHCENITKQVE
TAVQNAHQRWLGELPELAEYQALVKAEQKKWEEQHEVSVNKRISFAVSEAREKWKSEL
ENMRKNILPGKELEEKIHSLOKELELKNEEVPVVIRAELAKARSEWNKEKQEEIHRIQ
EQNEQDYRQF LDDHRNKINEVLAAAKEDFMKQKTELLLQKETELQTCLDQSRREWTMQ
EAKRIQLEIYQYEEDILTVLGVLLSDTQKEHISDSEDKQLLEIMSTCSSKWMSVQYFE
KLKGCIQKAFQDTLPLLVENADPEWKKRNMAE LSKDSASQOGTGQGDPGPARGHHAQPL
ALQATEAEAEENNKVVEELIEENNDMKNKLEELQTLCKTPPRSLSAGAIENACLPCSG
GALEELRGQVIKAVKKIKCDMLRYIQESKERAAEMVKAEVLRERQETARKMRKYYLIC
LOQILQODDGKEGAEKKIMNAASKLATMAKLLETPISSKSQSKITQSALPLTSEMLIAV
KKSKRNDVNQKIPCCIESKSNSVNTITRILCEQAPKRRAACNLQRLLENSEHQSIKHV
GSKETHLEFQF GDGSCKELNSLPRNVSPEFVPCEGEGGFGLHKKKDLLSDNGSESLPH
SAAYPFLGTLGNKPSPRCTPGPSESGCMHITFRDSNERLGLKVYKCNPLME SENAASE
KSQGLDVQEPPVKDGGDLSDCLGWPSSSATLSFDSREASFVHGRPQGTLEIPSESVKS
KQFSPSGYLSDTEESNMICQTMKCQRYQTPYLSEETTYLEPGKISVNCGHP SRHKADR
LKSDFKKLSSTLPSSVCQQPSRKLIVPLSSQQODSGFDSPFVNLD (SEQ ID NO: 12)

mRNA Sequence

GGCCGGCGGGAAGACTCCGTTACCCAGCGAGCGAGGCGGCGGCGCAGGGCCAGCGGACTCCATTICCCGT
CGGCTCGCGGTGGGAGCGCCGGAAGCCCGCCCCACCCCTCATTGTGCGGCTCCTACTAAACGGAAGGGGC
CGGGAGAGGCCGCGTTCAGTCGGGTCCCGGCAGCGGCTGCAGCGCTCTCGTCTICTGCGGCTCTCGGTGC
CCTCTCCTTTTCGTTTCCGGAAACATGGCCTCCGGTGTGGCTGTCTCTGATGGTGTCATCAAGGTGTTCA
ACGACATGAAGGTGCGTAAGTCTTCAACGCCAGAGGAGGTGAAGAAGCGCAAGAAGGCGGTGCTCTICTG
CCTGAGTGAGGACAAGAAGAACATCATCCTGGAGGAGGGCAAGGAGATCCTGGTGGGCGATGTGGGCCAG
ACTGTCGACGACCCCTACGCCACCTTTGTCAAGATGCTGCCAGATRAGGACTGCCGCTATGCCCTICTATG
ATGCAACCTATGAGACCAAGGAGAGCAAGAAGGAGGATCTGGTGTTTATCTTCTGGGCCCCCGAGTCTGC
GCCCCTTAAGAGCARAATGATTTATGCCAGCTCCAAGGACGCCATCAAGAAGAAGCTGACAGGGATCAAG
CATGAATTGCAAGCAAACTGCTACGAGGAGGTCAAGGACCGCTGCACCCTGGCAGAGAAGCTGGGGGGCA
GTGCCGTCATCTCCCTIGGAGGGCAAGCCTTTGTGAGCCCCTTCTGGCCCCCTGCCTGGAGCATCTGGCAG
CCCCACACCTGCCCTTGGGGGTTGCAGGCTGCCCCCTTCCTGCCAGACCGGAGGGGC TGGGGGGATCCCA
GCAGGGGGAGGGCAATCCCTTCACCCCAGTTGCCARACAGACCCCCCACCCCCTGGATTTTCCTTCTICCC
TCCATCCCTTGACGGTTCTGGCCTTCCCAAACTGCTTTTGATCTTTTGATTICCTCTTGGGCTGAAGCAGA
CCAAGTTCCCCCCAGGCACCCCAGTTGTGGGGGAGCCTGTATTTITITTITTAACAARCATCCCCATTCCCCAC
CTGGTCCTCCCCCTTCCCATGCTIGCCAACTTCTAACCGCAATAGTGACTCTGTGCTTIGTCTGTTTAGTTC
TGTGTATAARATGGAATGTTGTGGAGATGACCCCTCCCTGTGCTGGCTGGTTCCTCTCCCTTTTCCCCTGG
TCACGGCTACTCATGGAAGCAGGACCAGTAAGGGACCTTCGATTAAAAAAAAAARAGACARTAATAAARARA (SEQ
ID NO: 13)

Translated protein sequence
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MASGVAVSDGVIKVENDMKVRKSSTPEEVEKRKKAVLFCLSEDK

KNIILEEGKEILVGDVGQTVDDPYATFVKMLPDKDCRYALYDATYETKESKKEDLVFI
FWAPESAPLKSKMIYASSKDAIKKKLTGIKHE LOANCYEEVKDRCTLAEKLGGSAVIS
LEGKPL (SEQ ID NO: 14)

mRNA Sequence

ATGCGCGCAAGAGAGCGGGAAGCCGAGCTGGGCGAGAAGTAGGGGAGGGCGGTGCTCCGCCGCGGTGGLG
GTTGCTATCGCITCGCAGAACCTACTCAGGCAGCCAGCTGAGAAGAGTTGAGGGAAAGTGCTGCTGCTGG
GTCTGCAGACGCGATGGATAACGTGCAGCCGAARATAAAACATCGCCCCTTICTGCTTCAGTGTGARAGGC
CACGTIGAAGATGCTGCGGCTGGTIGTITIGCACT TGTGACAGCAGTATGCTGTICTTGCCGACGGGGCCCTTA
TTTACCGGAAGCTTICIGTTCAATCCCAGCGGTCCTTACCAGAAAAAGCCTGTGCATGAAAARAAAGAAGT
TTTGTAATTTTATATIACTTTTTAGTTTGATACTAAGTATTAAACATATTTCTGTATTCTTCCACATATT
TTCTGCAGTTATTTTAACTCAGTATAGGAGCTAGAGGAAGAGATTITCCGAAGTCTGCACCCCGCGCAGAG
CACTACTGTAACTTCCAAGGGAGCGCTGGGAGCAGCGGGATCGGGTTTTCCGGCACCCGGGCCTGGGTGE
CAGGGAAGAATGTGCCGGGATCCGCCTCAGGGATCTTTGAATCTCTTTACTGCCTGGCTGGCCGGCAGLCT
CCG (SEQ ID NO: 15)

Translated protein sequence

MDNVQPKIKHRPFCF SVKGHVKMLRLVFALVTAVCCLADGALIY
RKLLFNPSGPYQKKPVHEKKEVL (SEQ ID NOC: 16)

mRNA Sequence

GATGACGCTGCGGCTTCTGGTGGCCGCGCTCTGCGCCGGGATCCTGGCAGAGGCGCCCCGAGTGCGAGCC
CAGCACAGGGAGAGAGTGACCTGCACGCGCCTITACGCCGCTGACATTGIGTTCTTACTGGATGGCTCCT
CRATCCATTGGCCGCAGCAATTTCCGCGAGGTCCGCAGCTTTCTCGARGGGCTGGTGCTGCCTTTCTCTGG
AGCAGCCAGTGCACAGGGTGTGCGCTTTGCCACAGTGCAGTACAGCGATGACCCACGGACAGAGTTCGGC
CTGGATGCACTIGGCICTGGGGGTGATGTGATCCGCGCCATCCGTGAGC TTAGCTACAARGGGGGGCAACA
CTCGCACAGGGGCTGCAATTCTCCATGTGGCTGACCATGTCTTCCTIGCCCCAGCTGGCCCGACCTGGTGT
CCCCAAGGTCTGCATCCTGATCACAGACGGGAAGTCCCAGGACCTGGTGGACACAGCTGCCCAAAGGCTG
AAGGGGCAGGGGGTCAAGCTATTIGCTGTGGGGATCAAGAATGCTGACCCTGAGGAGCTGAAGCGAGTIG
CCTCACAGCCCACCAGTGACTTCTTCTTCTTCGTCAATGACTTICAGCATCTTGAGGACACTACTGCCCCT
CGTTTCCCGGAGAGTGTGCACGACTGCTGGTGGCGTGCCTGTGACCCGACCTCCGGATGACTCGACCTCT
GCTCCACGAGACCTGGTGCTGTCTGAGCCAAGCAGCCAATCCTTGAGAGTACAGTGGACAGCGGCCAGTG
GCCCTGTGACTGGCTACAAGGTCCAGTACACTCCTCTGACGGGGCTGGGACAGCCACTGCCGAGTGAGCG
GCAGGAGGTGAACGTCCCAGCTGGTGAGACCAGTGTGCGGCTGCGGGGTCTCCGGCCACTGACCGAGTAC
CAAGTGACTGIGATTGCCCTCTACGCCAACAGCATCGGGGAGGCTGTGAGCGGGACAGCTCGGACCACTG
CCCTAGAAGGGCCGGAACTGACCATCCAGAATACCACAGCCCACAGCCTCCTGGTGGCCTGGCGGAGTGT
GCCAGGTGCCACTGGCTACCGTGTGACATGGCGGGTCCTCAGTGGTGGGCCCACACAGCAGCAGGAGCTG
GGCCCTGGGCAGGGTTCAGTGTTGCTGCGTGACTTGGAGCCTGGCACGGACTATGAGGTGACCGTGAGCA
CCCTATTTGGCCGCAGTGTGGGGCCCGCCACTTCCCTGATGGCTCGCACTGACGCTICTGTTGAGCAGAC
CCTGCGCCCGGTCATCCTGGGCCCCACATCCATCCTCCTTTCCTGGAACTTGGTGCCTGAGGLCCGTIGGC
TACCGGTTGGAATGGCGGCGTGAGACTGGCTTGGAGCCACCGCAGAAGGTGGTACTGCCCTCTGATGTGA
CCCGCTACCAGTTGGATGGGCTGCAGCCGGGCACTGAGTACCGCCTCACACTCTACACTCTGCTGGAGGG
CCACGAGGTGGCCACCCCTGCARCCGTGGTTCCCACTGGACCAGAGCTGCCTGTGAGCCCTGTAACAGAC
CTGCAAGCCACCGAGCTGCCCGGGCAGCGGGTGCGAGTGTCCTGGAGCCCAGTCCCTGGTGCCACCCAGT
ACCGCATCATTIGTGCGCAGCACCCAGGGGGTTGAGCGGACCCTGGTGCTTCCTGGGAGTCAGACAGCATT
CGACTTGGATGACGTTCAGGCTGGGCTTAGCTACACTGTGCGGGTIGTCTGCTCGAGTGGGTCCCCGTGAG
GGCAGIGCCAGIGTCCTCACTGTCCGCCGGGAGCCGGARACTCCACTTGCTGTTCCAGGGCTGCGGGETTG
TGGTGTCAGATGCAACGCGAGTGAGGGTGGCCTGGGGACCCGTCCCTGGAGCCAGTGGATTTCGGATTAG
CTGGAGCACAGGCAGTGGTCCGGAGTCCAGCCAGACACTGCCCCCAGACTCTACTGCCACAGACATCACA
GGGCTIGCAGCCTGGAACCACCTACCAGGTGGCTGTGTCGGTACTGCGAGGCAGAGAGGAGGGLCCIGCTG
CAGTCATCGTGGCTCGAACGGACCCACTGGGCCCAGTGAGGACGGTCCATGTGACTCAGGCCAGCAGCTC
ATCTGTCACCATTACCTGGACCAGGGTTCCTGGCGCCACAGGATACAGGGTTTCCTGGCACTCAGCCCAC
GGCCCAGAGARATCCCAGTTGGTTICTGGGGAGGCCACGGTGGCTGAGC TGGATGGACTGGAGCCAGATA
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CIGAGTIATACGGTGCATIGTIGAGGGCCCATGTGGCTGGCGTGGATGGGCCCCCIGCCTICTIGIGETIGTIGAG
GACTGCCCCTGAGCCTGTGGGTCGTGTGTCGAGGCTGCAGATCCTCAATGCTTCCAGCGACGTTCTACGG
ATCACCTGGGTAGGGGTCACTGGAGCCACAGCTTACAGACTGGCCTGGGGCCGGAGTGAAGGCGGCCCCA
TGAGGCACCAGATACTCCCAGGAAACACAGACTCTGCAGAGATCCGGGGTCTCGAAGGTGGAGTCAGCTA
CTCAGTGCGAGTGACTGCACTTGTCGGGGACCGCGAGGGCACACCTGTCTCCATTGTTGTCACTACGCCG
CCTGAGGCTCCGCCAGCCCTGGGGACGCTTCACGTGGTGCAGCGCGGGGAGCACTCGCTGAGGCTGCGCT
GGGAGCCGGTGCCCAGAGCGCAGGGCTTCCTTCTGCACTGGCAACCTGAGGGTGGCCAGGAACAGTCCCG
GGTCCTIGGGGCCCGAGCTCAGCAGCTATCACC TGGACGGGCTGGAGCCAGCGACACAGTACCGCGTIGAGG
CTGAGTGTCCTAGGGCCAGCTGGAGAAGGGCCCTCTGCAGAGETGACTGCGCGCACTGAGTCACCTCGTG
TTCCAAGCATTGAACTACGTGTGGTGGACACCTCGATCGACTCGGTGACTTTGGCCTGGACTCCAGIGTC
CAGGGCATCCAGCTACATCCTATCCTGGCGGCCACTCAGAGGCCCTGGCCAGGAAGTGCCTGGGTICCCCG
CAGACACTTCCAGGGATCTCAAGCTCCCAGCGGGTGACAGGGCTAGAGCCTGGCGTCTCTTACATCTITCT
CCCTGACGCCTGTCCIGGATGGTGTGCGGGGTCCTGAGGCATCTGTCACACAGACGCCAGIGTGCCCCCG
TGGCCTGGCGGATGTGGTGTTCCTACCACATGCCACTCAAGACAATGCTCACCGTGCGGAGGCTACGAGG
AGGGTICCTIGGAGCGTCTGGTGTTGGCACTTGGGCCTCTTIGGGCCACAGGCAGTTCAGGTTGGCCTGCTGT
CTTACAGTCATCGGCCCTCCCCACTGTTCCCACTGAATGGCTCCCATGACCTTGGCATTATCTTGCARAG
GATCCGTGACATGCCCTACATGGACCCAAGTGGGAACAACCTGGGCACAGCCGTGGTCACAGCTCACAGA
TACATGTTGGCACCAGATGCTCCTGGGCGCCGCCAGCACGTACCAGGGGTGATGGTTCTGCTAGTIGGATG
AACCCTTGAGAGGTGACATATTCAGCCCCATCCGTGAGGCCCAGGCTTCTGGGCT TAATGTGGTGATGTT
GGGAATGGCTGGAGCGGACCCAGAGCAGCTGCGTCGCTIGGCGCCGGGTATGGACTCTIGTCCAGACCTTC
TTCGCCGTGGATGATGGGCCAAGCCTGGACCAGGCAGTCAGTGGTCTGGCCACAGCCCTGTGTCAGGCAT
CCTTCACTACTCAGCCCCGGCCAGAGCCCTGCCCAGTGTATTIGTCCAAAGGGCCAGARGGGGGAACCTGG
AGAGATGGGCCTGAGAGGACAAGTTGGGCCTCCTGGCGACCCTGGCCTCCCGGGCAGGACCGGTGCTCCC
GGCCCCCAGGGGCCCCCTGGAAGTGCCACTGCCAAGGGCGAGAGGGGCTTCCCTGGAGCAGATGGGCGTC
CAGGCAGCCCTGGCCGCGCCGGGAATCCTGGGACCCCTGGAGCCCCTGGCCTARAGGGCTCTCCAGGGTT
GCCTGGCCCTCGTGGGGACCCGGGAGAGCGAGGACCTCGAGGCCCAAAGGGGGAGCCGGGGGCTCCCGGA
CAAGTCATCGGAGGTGAAGGACCTGGGCTTCCTGGGCGGARRGGGGACCCTGGACCATCGGGCCCCCCTG
GACCTCGTGGACCACTGGGGGACCCAGGACCCCGTGGCCCCCCAGGGCTICCTGGAACAGCCATGAAGGS
TGACAAAGGCGATCGTGGGGAGCGGGGTCCCCCTGGACCAGGTGAAGGTGGCATTGCTCCTGGGGAGCCT
GGGCTGCCGGGTCTTCCCGGAAGCCCTGGACCCCAAGGCCCCGTTGGCCCCCCTGGARAGAAAGGAGAAA
AAGGTGACTCTGAGGATGGAGCTCCAGGCCTCCCAGGACAACCTGGGTCTCCGGGTGAGCAGGGCCCALG
GGGACCTCCTGGAGCTATTGGCCCCAAAGGTGACCGGGGCTTTCCAGGGCCCCTGGGTGAGGC TGGAGAG
AAGGGCGAACGTGGACCCCCAGGCCCAGCGGGATCCCGGGGGCTGCCAGGGGTTGCTGGACGTCCTGGAG
CCAAGGGTICCTGAAGGGCCACCAGGACCCACTGGCCGCCAAGGAGAGAAGGGGGAGCCTGGTCGCCCTIGE
GGACCCTGCAGTGGTGGGACCTGCTGTTGCTGGACCCAAAGGAGAAAAGGGAGATGTGGGGCCCGCTGGG
CCCAGAGGAGCTACCGGAGTCCAAGGGGAACGGGGCCCACCCGGCTTGGTTCTTCCTGGAGACCCTGGCC
CCAAGGGAGACCCTGGAGACCGGGGTCCCATTGGCCTTACTGGCAGAGCAGGACCCCCAGGTGACTCAGG
GCCTCCTGGAGAGAAGGGAGACCCTGGGCGGCCTGGCCCCCCAGGACCTGTTGGCCCCCGAGGACGAGAT
GGTGAAGTTGGAGAGAAAGGTGACGAGGGTCCTCCGGGTGACCCGGGTTIGCCTGGARRAGCAGGCGAGC
GTGGCCTTCGGGGGGCACCTGGAGTTCGGGGGCCTGTGGGTGARAAGGGAGACCAGGGAGATCCTGGAGA
GGATGGACGAAATGGCAGCCCTGGATCATCTGGACCCAAGGGTGACCGTGGGGAGCCGGGTCCCCCAGGA
CCCCCGGGACGGCTGGTAGACACAGGACCTGGAGCCAGAGAGAAGGGAGAGCCTGGGGACCGCGGACAAG
AGGGTCCTCGAGGGCCCAAGGGTGATCCTGGCCTCCCTGGAGCCCCTGGGGAAAGGGGCATTGAAGGGTT
TCGGGGACCCCCAGGCCCACAGGGGGACCCAGGTGTCCGAGGCCCAGCAGGAGAARAGGGTGACCGGGGT
CCCCCTGGGCTGGATGGCCGGAGCGGACTGGATGGGAAACCAGGAGCCGCTGGGCCCTCTGGGCCGAATG
GTGCTGCAGGCARAGCTGGGGACCCAGGGAGAGACGGGCTTCCAGGCCTCCGTGGAGAACAGGGCCTICCC
TGGCCCCTCTGGTCCCCCTGGATTACCGGGARAGCCAGGCGAGGATGGCAARCCTGGCCTGAATGGARRA
AACGGAGAACCTGGGGACCCTGGAGAAGACGGGAGGAAGGGAGAGAAAGGAGATTCAGGCGCCTCTGGGA
GAGAAGGTCGTGATGGCCCCAAGGGTGAGCGTGGAGCTCCTGEGTATCCTTGGACCCCAGGGGCCTCCAGSG
CCTCCCAGGGCCAGTGGGCCCTCCTGGCCAGGGTTTTCCTGGTGTCCCAGGAGGCACGGGCCCCARGGGT
GACCGTGGGGAGACTGGATCCARAAGGGGAGCAGGGCCTCCCTGGAGAGCCTGGCCTGCGAGGAGAGCCTG
GAAGTGTGCCGAATGTGGATCGGTTGCTGGAAACTGCTGGCATCAAGGCATCTGCCCTGCGGGAGATCGT
GGAGACCTGGGATGAGAGCTCTGGTAGCTTCCTGCCTGTGCCCGAACGGCGTCGAGGCCCCAAGGGGGAC
TCAGGCGAACAGGGCCCCCCAGGCAAGGAGGGCCCCATCGGCTTTICCTGGAGAACGCGGGCTGAAGGGCG
ACCGTGGAGACCCTGGCCCTCAGGGGCCACCTGGTCTGGCCCTTGGGGAGAGGGGCCCCCCCGGGCCTTC
CGGCCTTGCCGGGGAGCCTGGAAAGCCTGGTATTCCCGGGCTCCCAGGCAGGGCTGGGGGTGTGGGAGAG
GCAGGAAGGCCAGGAGAGAGGGGAGAACGEGGAGAGAAAGGAGAACGTGGAGAACAGGGCAGAGATGGLCC
CTCCTGGACTCCCTGGAACCCCTGGGCCCCCCGGACCCCCTGGCCCCAAGGTGTICTGTGGATGAGCCAGG
TCCTGGACTCTCTGGAGAACAGGGACCCCCTGGACTCAAGGGTGCTAAGGGGGAGCCGGGCAGCARTGGT
GACCAAGGTCCCARAAGGAGACAGGGGTGTGCCAGGCATCAAAGGAGACCGGGGAGAGCCTGGACCGAGGEG
GTCAGGACGGCAACCCGGGTCTACCAGGAGAGCGTGGTATGGC TGGGCCTGAAGGGAAGCCGGGTCTGCA
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ID NO:

GGGTCCAAGAGGCCCCCCTGGCCCAGTGGGTGGTCATGGAGACCCTGGACCACCTGGTGCCCCGGGTCTT
GCTGGCCCTGCAGGACCCCAAGGACCTTCTGGCCTGAAGGGGGAGCCTGGAGAGACAGGACCTCCAGGAC
GGGGCCTGACTGGACCTACTGGAGCTGTGGGACTTCCTGGACCCCCCGGCCCTTCAGGCCTTGTGGGTCC
ACAGGGGTCTCCAGGTTTGCCTGGACAAGTGGGGGAGACAGGGAAGCCGGGAGCCCCAGGTCGAGATGGT
GCCAGTGGAAAAGATGGAGACAGAGGGAGCCCTIGGTGTGCCAGGGTCACCAGGTCTGCCTGGCCCTGTCG
GACCTAAAGGAGAACCTGGCCCCACGGGGGCCCCTGGACAGGCTGTGGTCGGGCTCCCTGGAGCARAGGG
AGAGAAGGGAGCCCCTIGGAGGCCTTGCTGGAGACCTGGTGGGTGAGCCGGGAGCCARAGGTGACCGAGGA
CTGCCAGGGCCGCGAGGCGAGAAGGGTGAAGCTGGCCGTGCAGGGGAGCCCGGAGACCCTGGGGAAGATG
GTCAGAAAGGGGCTCCAGGACCCAAAGGTTTCAAGGGTGACCCAGGAGTCGGGGTCCCGEGCTCCLCTGG
GCCTCCTGGCCCTCCAGGTGTGAAGGGAGATCTGGGCCTCCCTGGCCTGCCCGGTGCTCCTGGTGTIGTT
GGGTTCCCGGGICAGACAGGCCCTCGAGGAGAGATGGGTCAGCCAGGCCCTAGTGGAGAGCGGGGTCTGG
CAGGCCCCCCAGGGAGAGAAGGAATCCCAGGACCCCTGGGGCCACCTGGACCACCGGGGTCAGTGGGACCT
ACCTGGGGCCTCTIGGACTCAAAGGAGACAAGGGAGACCCTGGAGTAGGGCTGCCTGGGCCCCGAGGLGAG
CGTGGGGAGCCAGGCATCCGGGGTGAAGATGGCCGCCCCGGCCAGGAGGGACCCCGAGGACTCACGGGGC
CCCCIGGCAGCAGGGGAGAGCGTGGGGAGAAGGGTGATGTTGGGAGTGCAGGACTARAGGGTGACAAGGG
AGACTCAGCTGIGATCCTGGGGCCTCCAGGCCCACGGGGTGCCAAGGGGGACATGGGTGAACGAGGGCCT
CGGGGCTTGGATGGTGACARAGGACCTCGGGGAGACAATGGGGACCCTGGTGACAAGGGCAGCAAGGGAG
AGCCTGGTGACARGGGCTCAGCCGGGTTGCCAGGACTGCGTGGACTCCTGGGACCCCAGGGTCAACCTGG
TGCAGCAGGGATCCCTGGTGACCCGGGATCCCCAGGAAAGGATGGAGTGCCTGGTATCCGAGGAGAAAAA
GGAGATGTTGGCTICAIGGGTCCCCGGGGCCTCAAGGGTGAACGGGGAGTGAAGGGAGCCTGTIGGCCTTIG
ATGGAGAGAAGGGAGACAAGGGAGAAGCTGGTCCCCCAGGCCGCCCCGGGCTGGCAGGACACARAGGAGA
GATGGGGGAGCCTGGTGTGCCGGGCCAGTCGGEGGCCCCTGGCAAGGAGGGCCTGATCGGTCCCAAGGGT
GACCGAGGCTTTGACGGGCAGCCAGGCCCCARGGGTGACCAGGGCGAGARAGGGGAGCGGGGAACCCCAG
GAATTGGGGGCTTCCCAGGCCCCAGTGGAAATGATGGCTCTGCTGGTCCCCCAGGGCCACCTGGCAGTGT
TGGTCCCAGAGGCCCCGAAGGACTTCAGGGCCAGAAGGGTGAGCGAGGTCCCCCCGGAGAGAGAGTGGTG
GGGGCTCCTGGGGTCCCTGGAGCTCCTGGCGAGAGAGGGGAGTAGGGGCGGCCAGGGCCTGCCGGTCCTC
GAGGCGAGAAGGGAGAAGCTGCACTGACGGAGGATGACATCCGGGGCTTTIGTGCGCCARGAGATGAGTCA
GCACTGTGCCTGCCAGGGCCAGTTCATCGCATCTGGATCACGACCCCTCCCTAGT TATGCTGCAGACACT
GCCGGCTCCCAGCTCCATGCTGTGCCTGTIGCTCCGCGTCTCTCATGCAGAGGAGGAAGAGCGGGTACCCC
CTGAGGATGATGAGTACTCTGAATACTCCGAGTATTCTGTGGAGGAGTACCAGGACCCTGAAGCTCCTTG
GGATAGTGATGACCCCTGTTCCCTGCCACTGGATGAGGGCTCCTGCACTGCCTACACCCTGCGCTGGTAC
CATCGGGCTGTGACAGGCAGCACAGAGGCCTGTCACCCTTITTIGICTATGGTGGCTGTIGGAGGGAATGCCA
ACCGTTTTGGGACCCGTGAGGCCTGCGAGCGCCGCTGCCCACCCCGGGTGGTCCAGAGCCAGGGGACAGS
TACTGCCCAGGACTGAGGCCCAGATAATGAGCTGAGATTCAGCATCCCCTIGGAGGAGTCGGGGTCTCAGC
AGAACCCCACTGTCCCTCCCCTTGGTGCTAGAGGCTTGTGTGCACGTGAGCGTGCGTGTGCACGTCCGTT
ATTTCAGTGACTTGGTCCCGTGGGTCTAGCCTTCCCCCCTGTGGACARACCCCCATTIGTGGCTICCTGCCA
CCCTGGCAGATGACTCACTGTGGGGGGGTGGCTGTGGGCAGTGAGCGGATGTGACTGGCGTCTGACCCGC
CCCTTGACCCAAGCCTIGTGATGACATGGTGCTGATTICTGGGGGGCATTAAAGCTGCTGTTTTAAAAGGC (SEQ
17)

Translated protein sequence

MTLRLLVAALCAGILAEAPRVRAQHRERVICTRLYAADIVFLLD

GSSSIGRSNFREVRSFLEGLVLPFSGAASAQGVRFATVQYSDDPRTEFGLDALGSGGD
VIRAIRELSYKGGNTRTGAAILHVADHVFLPQLARPGVPKVCILITDGKSQDLVDTAA
QRLKGQGVKLFAVGIKNADPEELKRVASQPTSDFFFFVNDFSILRTLLPLVSRRVCTT
AGGVPVTIRPPDDSTSAPRDLVLSEPSSQSLRVQWTAASGPVIGYKVQYTPLTIGLGQPL
PSERQEVNVPAGETSVRLRGLRPLTEYQVIVIALYANSIGEAVSGTARTTALEGPELT
IQONTTAHSLLVAWRSVPGATGYRVIWRVLSGGPTQQQELGPGQGSVLLRDLEPGTDYE
VIVSTLFGRSVGPATSLMARTDASVEQTLRPVILGPTSILLSWNLVPEARGYRLEWRR
ETGLEPPQKVVLPSDVTRYQLDGLQPGTEYRLTLYTLLEGHEVATPATVVPTGPELPV
SPVTDLQATELPGQRVRVSWSPVPGATQYRIIVRSTQGVERTLVLPGSQTAFDLDDVQ
AGLSYTVRVSARVGPREGSASVLIVRREPETPLAVPGLRVVVSDATRVRVAWGPVPGA
SGFRISWSTGSGPESSQTILPPDSTATDITGLOPGTTYQVAVSVLRGREEGPAAVIVAR
TDPLGPVRTVHVTQASSSSVT ITWTRVPGATGYRVSWHSAHGPEKSQLVSGEATVAEL
DGLEPDTEYTVHVRARVAGVDGPPASVVVRTAPEPVGRVSRLQILNASSDVLRITWVG
VIGATAYRLAWGRSEGGPMRHQILPGNTDSAEIRGLEGGVSYSVRVTALVGDREGTPV
SIVVITPPEAPPALGTLHVVORGEHSLRLRWEPVPRAQGFLLHWQPEGGQEQSRVLGP
ELSSYHLDGLEPATQYRVRLSVLGPAGEGPSAEVTARTESPRVPSIELRVVDTSIDSV
TLAWTPVSRASSYILSWRPLRGPGQEVPGSPQTLPGISSSQRVIGLEPGVSYIFSLTP
VLDGVRGPEASVIQTPVCPRGLADVVFLPHATQDNAHRAEATRRVLERLVLALGPLGP
QAVQVGLLSYSHRPSPLFPLNGSHDLGIILQRIRDMPYMDPSGNNLGTAVVTAHRYML
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APDAPGRRQHVPGVMVLLVDEPLRGDIFSPIREAQASGLNVVMLGMAGADPEQLRRLA
PGMDSVQTFFAVDDGPSLDQAVSGLATALCQASFTTQPRPEPCPVYCPKGQKGEPGEM
GLRGQVGPPGDPGLPGRIGAPGPQGPPGSATAKGERGFPGADGRPGSPGRAGNPGTPG
APGLKGSPGLPGPRGDPGERGPRGPKGEPGAPGQV IGGEGPGLPGRKGDPGPSGPPGP
RGPLGDPGPRGPPGLPGTAMKGDKGDRGERGPPGPGEGGIAPGEPGLPGLPGSPGPQG
PVGPPGKKGEKGDSEDGAPGLPGQPGSPGEQGPRGPPGAIGPKGDRGFPGPLGEAGEK
GERGPPGPAGSRGLPGVAGRPGAKGPEGPPGP TGRQGEKGEPGRPGDPAVVGPAVAGP
KGEKGDVGPAGPRGATIGVQGERGPPGLVLPGDPGPKGDPGDRGPIGLTGRAGPPGDSG
PPGEKGDPGRPGPPGPVGPRGRDGEVGEKGDEGPPGDPGLPGKAGERGLRGAPGVRGP
VGEKGDQGDPGEDGRNGSPGS SGPKGDRGEPGPPGPPGRLVDTGPGAREKGEPGDRGO
EGPRGPKGDPGLPGAPGERGIEGFRGPPGPQGDPGVRGPAGEKGDRGPPGLDGRSGLD
GKPGAAGPSGPNGAAGKAGDPGRDGLPGLRGEQGLPGPSGPPGLPGKPGEDGKPGLNG
KNGEPGDPGEDGRKGEKGDSGASGREGRDGPKGERGAPGILGPQGPPGLPGPVGPPGQ
GFPGVPGGTGPKGDRGETGSKGEQGLPGERGLRGEPGSVPNVDRLLETAGIKASALRE
IVETWDESSGSFLPVPERRRGPKGDSGEQGPPGKEGP IGFPGERGLKGDRGDPGPQGP
PGLALGERGPPGPSGLAGEPGKPGIPGLPGRAGGVGEAGRPGERGERGEKGERGEQGR
DGPPGLPGTPGPPGPPGPKVSVDEPGPGLSGEQGPPGLKGAKGEPGSNGDQGPKGDRG
VPGIKGDRGEPGPRGQDGNPGLPGERGMAGPEGKPGLQGPRGPPGPVGGHGDPGPPGA
PGLAGPAGPQGPSGLKGEPGETGPPGRGLTGPTGAVGLPGPPGPSGLVGPQGSPGLPG
QVGETGKPGAPGRDGASGKDGDRGSPGVPGSPGLPGPVGPKGEPGPTGAPGQAVVGLP
GAKGEKGAPGGLAGDLVGEPGAKGDRGLPGPRGEKGEAGRAGEPGDPGEDGQKGAPGP
KGFKGDPGVGVPGSPGPPGPPGVKGDLGLPGLPGAPGVVGFPGQTGPRGEMGQPGPSG
ERGLAGPPGREGIPGPLGPPGPPGSVGPPGASGLKGDKGDPGVGLPGPRGERGEPGIR
GEDGRPGQEGPRGLTGPPGSRGERGEKGDVGSAGLKGDKGDSAVILGPPGPRGAKGDM
GERGPRGLDGDKGPRGDNGDPGDRGSKGEPGDKGSAGLPGLRGLLGPQGQPGAARGIPG
DPGSPGKDGVPGIRGEKGDVGFMGPRGLKGERGVKGACGLDGEKGDKGEAGPPGRPGL
AGHKGEMGEPGVPGQSGAPGKEGL IGPKGDRGF DGQPGPKGDQGEKGERGTPGIGGFP
GPSGNDGSAGPPGPPGSVGPRGPEGLQGOKGERGPPGERVVGAPGVPGAPGERGEQGR
PGPAGPRGEKGEAALTEDDIRGFVRQEMSQHCACQGQFIASGSRPLPSYAADTAGSQL
HAVPVLRVSHAEEEERVPPEDDEYSEYSEYSVEEYCDPEAPWDSDDPCSLPLDEGSCT
AYTLRWYHRAVIGSTEACHPFVYGGCGGNANRFGTREACERRCPPRVVQSQGTGTAQD (SEQ ID NO:

mRNA Sequence

AGAAGAAGGGGAGAGGAGGTTGTIGTGGGACAAGGTGCTCCTGACAGAAGGATGCCACAGCTGAGCCTGTC
CTCGCTGGGCCTITITGGCCAATGGCAGCATCCCCGTGGCTGCTCCTGCTGCTGGTTGGGGCCTCCTGGCTC
CTGGCCCGCATCCTGGCCCTGGACCTATACCTTCTATGACAACTGCTGCCGCCTCCGGTGTTTCCCGCAAC
CCCCGAAACGGARTTGGTICTTGGGTCACCTGGGCCTGATTCACAGC TCGGAGGAAGGTCTCCTATACAC
ACAAAGCCTGGCATGCACCTTCGGTGATATGTGCTGC TGGTGGGTGGGGCCCTGGCACGCAATCGTCCGE
ATCTTCCACCCCACCTACATCAAGCCTGTGCTCTTTGCTCCAGCTGCCATTGTACCAAAGGACAAGGTCT
TCTACAGCTTCCTGAAGCCCTGGCTIGGGGGATGGGCTCCTGCTGAGTGCTGGTGARARGTGGAGCCGCCA
CCGTCGGATGCTGACGCCTGCCTTCCATTTCAACATCCTGAAGCCCTATATGAAGATTTTCAATGAGAGT
GTGARCATCATGCATGCCAAGTGGCAGCTCCTGGCCTCAGAGGGTAGTGCCCGTCTGGACATGTTTGAGC
ACATCAGCCTCATGACCTTGGACAGTCTGCAGAAATGTGTCTTCAGCTTIGACAGCCATTGCCAGGAGAA
GCCCAGTGAATATATIGCCGCCATCTIGGAGCICAGTGCCCTTGTGACAARAAGACACCAGCAGATCCTC
CTGTACATAGACTTCCTGTATTATCTCACCCCTGATGGGCAGCGTTTCCGCAGGGCCTGCCGCCTGGTGL
ACGACTTCACAGATGCCGTCATCCAGGAGCGGCGCCGCACCCTCCCTAGCCAGGGTGTTGATGACTTICCT
CCAAGCCAAGGCCARATCCAAGACTTTGGACTTICATTGATGTACTCCTGCTGAGCAAGGATGAAGATGGG
AAGAAGTTGTCCGATGAGGACATAAGAGCAGAAGCTGACACCTTTATGTTTGAGGGCCATGACACCACAG
CCAGTGGTCTCTCCTGGGTCCTGTACCACCTTGCAAAGCACCCGGAATACCAGGAGCGCTGTCGGCAGGA
GGTGCAAGAGCTTCTGAAGGACCGTGAGCCTARAGAGATTGARTGGGACGACCTGGCCCAGCTIGCCCTTC
CTGACCATGTGCATTAAGGAGAGCCTGAGGCTGCATCCCCCAGTCCCTGCCGTCTCTCGCTGCTGCACCC
AAGACATTGTGCTCCCAGACGGCCGGGTCATCCCCAAAGGCATTATCTGCCTCATCAGTGTITTITIGGAAC
CCATCACAACCCAGCCGTGTIGGCCGGACCCTGAGGTCTATGACCCCTTITCGCTTTGACCCARAGRACATC
AAGGAGAGGTCACCTCTGGCTTTTATTCCCTTCTCAGCAGGGTCCAGGAACTGCATCGGGCAGGCGTTCG
CGATGGCGGAGATGAAGGTGGTCCTGGGGCTCACGCTGCTGCGCTTCCGCGTCCTGCCTGACCACACCGA
GCCCCGCAGGAAGCCGGAGCTGGICCTGCGCGCAGAGGGCGGACTTTGGCTGCGGGTGGAGCCCCTGAGC
TGAGTTCTGCAGAGACCCACTCTGACCCCACTAAAATGACCCCTGATTCATCAAAAGTGAGGCCTAGAAT
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TACCCTAAGACCCTGTIICCACAGTICCTGTATTCCATCCTAGATATCTACTCARARTARTTGAGACARGTG
TTCAAACAGAAAGACGCTTGTGCGTIGAATGTTCATGGCAGCCCTATTCACAGTAGCCAAACGATGAAAAC
AACCCCAAGCTATATATTACCAGATGAAAGGATAAACAAAATATGGTCCATCCATACAATGGAGTATTAC
ACAGCCATAAAAAGGAATGAAGCAGTGATCCCCACTACACTGTIGGATGAACCTTGAATGCATGATACTGA
ATGAAAGACATCAGATGCAAAAGGTCACATAGTGTACTGTCCTTTTATATGAAATTTCCAGAACAGGCCA
ATCTGAAGAGATGTATAGTIGGATTGGTGGCTTICAGCAGCTGIGGGGAGGTGGGACTGAGGAGCGACTGC
TAATCAGGATGGGGTITCCTCCTGGGATGGTGAAAATGTTCCGGACCTAGATAGTGATGAAGGTAGCACG
ACACTGIGAGTGCACTAAATGCTATTGAATTGGACACTTTAGAATGGTTGAAATAGTGATTTTTATGTGA
ATTCTACCTAARACATGCTATTACAGCTCATATATACTTTTTCCATCTGGATTCTTCACAAAAGAATATGT
TGTGAGCATCTTTCCATGATATTAAATCATCTTAGGAAACATTATTTTGIGTTCTTCAARATGTGCATGT
TAAGTATTCAAATCAGTCTTAAATTTTTAAAAATATGTAATTTTAGAAAATAATTTARAAGGTTTIGTTT
CAGTTTIGTRAGATTTCTTTTCTGGCACTITAATGGCTTGAGGTATCATTATCAGTTACAAATTGAGTTAT
TCTTCATCAAATGACTITIGGAGTAGAGATITTATTITTTATAGCAATAGATGCACAGATATTICCTIGTAAG
ATACAGGTGTGGTTAGACACTTTTCTAGAACAGGCATGCCCTGCAAACTCCACAGACACTGACTGTTITTT
GICCTATTAAGAAGTAGACCACTGAGAAGGGAGAAGGTGACATTTTAGCTTTCCCAGGTAAAAGTGGTTT
TCATCCTCACACCAATTTTATGGACTGGACGTTAACTCTCTTGCTCAAGGTCACTCTGAGTGGAAGAGTG
GGGATAAATCIGGTTCGTTTGGCATCAGAGGCCATGACTTTTCCTACCACAGAAGTAARTTTTCARAGTAA
GTCTCTGCCCTAGGCACATCAGATCACCTGGGGACCACTCCAGAGTGAGTAGACAAGACTTTGACAGGGG
TGCCTAATTTTTTTTTITTTTTTGAGATGGAGTCTCGCTCTGTTIGCCCA (SEQ ID NO: 19)

Translated protein sequence

MPQLSLSSLGLWPMAASPWLLLLLVGASWLLARILAWTYTFYDN
CCRLRCFPQPPKRNWEFLGHLGLIHSSEEGLLYTQSLACTFGDMCCWWVGPWHAIVRIF
HPTYIKPVLFAPAAIVPKDKVFYSFLEKPWLGDGLLLSAGEKWSRHRRMLTPAFHFNIL
KPYMKIFNESVNIMHAKWQLLASEGSARLDMFEHI SLMTLDSLOKCVFSFDSHCQEKP
SEYIAAILELSALVTKRHQQILLYIDFLYYLTPDGQRFRRACRLVHDFTDAVIQERRR
TLPSQGVDDFLQAKAKSKTLDFIDVLLLSKDEDGKKLSDEDIRAEADTFMFEGHDTTA
SGLSWVLYHLAKHPEYQERCRQEVQELLKDREPKE IEWDDLAQLPFLTMCIKESLRLH
PPVPAVSRCCTQDIVLPDGRVIPKGIICLISVFGTHHNPAVWPDPEVYDPFRFDPKNI
KERSPLAF IPF SAGPRNCIGQAFAMAEMKVVLGLTLLRFRVLPDHTEPRRKPELVLRA
EGGLWLRVEPLS (SEQ ID NO: 20

mRNA Sequence

GCGGCCGCCGCCCAGCCAGGTGCAAAATGCCGTGTCATTGGGAGACTCCGCAGCCGGAGCATTAGATTAC
AGCTCGACGGAGCTCGGGAAGGGCGGCGGGGETGGAAGATGAGCAGAAGCCCCTGTTCTCGGAACGCCGG
CTGACAAGCGGGGTGAGCGCAGCCGGGGCGGEGACCCAGCCTAGCCCACTGGAGCAGCCGGGGGTGECCT
GTTCCCCTTTAAGAGCAACTGCTCTAAGCCAGGAGCCAGAGATTCGAGCCGGCCTCGCCCAGCCAGCCCT
CTCCAGCGAGGGGACCCACAAGCGGCGCCTCGGCCCTCCCGACCTTTCCGAGCCCTCTTITGCGCCCIGGG
CGCACGGGGCCCTACACGCGCCAAGCATGCTGAGGGTCTTICATCCTCTATGCCGAGAACGTCCACACACC
CGACACCGACATCAGCGATGCCTACTGCTCCGCGGTGTTTIGCAGGGGTGAAGAAGAGAACCAAAGTCATC
AAGAACAGCGTGAACCCTGTATGGAATGAGGGATTTGAATGGGACCTCAAGGGCATCCCCCTGGACCAGG
GCTCTGAGCTTICATGIGGTIGGTCAAAGACCATGAGACGATGGGGAGGAACAGGTTCCTGGGGGAAGCCAA
GGTCCCACTCCGAGAGGTCCTCGCCACCCCTAGTCTGTCCGCCAGCTTCAATGCCCCCCTGCTGGACACC
AAGAAGCAGCCCACAGGGGCCTCGCTGGTCCTGCAGGTGTCCTACACACCGCTGCCTGGAGCTGTGCCCC
TGTITCCCGCCCCCTACTCCTCTGGAGCCCTCCCCGACTCTGCCTGACCTGGATGTAGTGGCAGACACAGG
AGGAGAGGAAGACACAGAGGACCAGGGACTCACTGGAGATGAGGCGGAGCCATTCCTGGATCARAGCGGA
GGCCCGGGGGCTCCCACCACCCCAAGGARACTACCTTCACGTICCTCCGCCCCACTACCCCGGGATCARAAR
GAAAGCGAAGTGCGCCTACATCTAGARAGCTGCTGTCAGACAAACCGCAGGATTTCCAGATCAGGGTCCA
GGTGATCGAGGGGCGCCAGCTGCCGGGGGTGAACATCAAGCCTGTGGTCAAGGTTACCGC TGCAGGGCAG
ACCAAGCGGACGCGGATCCACAAGGGAARACAGCCCACTCTTCAATGAGACTCTTTTICTTCAACTIGTITTG
ACTCTCCTGGGGAGCTGTTTGATGAGCCCATCTITATCACGGTGGTAGACTCTCGTTCTCTCAGGACAGA
TGCTCTCCTCGGGGAGTTCCGGATGGACGTGGGCACCATTTACAGAGAGCCCCGGCACGCCTATCTCAGG
AAGTGGCTGCTGCTCTCAGACCCTGATGACTTCTCTGCTGGGGCCAGAGGCTACCTGAARACAAGCCTTT
GIGTGCTGGGGCCTGGGGACGAAGCGCCTCTGGAGAGAARAGACCCCTCTGAAGACAAGGAGGACATTGA
AAGCAACCTGCTCCGGCCCACAGGCGTAGCCCTGCGAGGAGCCCACTTCTIGCCTGAAGGTCTTICCGGGLC
GAGGACTTGCCGCAGATGGACGATGCCGTGATGGACAACGTGAAACAGATCTTTGGCTTCGAGAGTAACA
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AGAAGAACTTGGTGGACCCCTTTIGCTGGAGGTCAGCTTIGCGGGGAARATGCTGTGCAGCAAGATCTIGGA
GAAGACGGCCAACCCTICAGTGGAACCAGAACATCACACTGCCTGCCATGTTTCCCTCCATGTGCGARRAR
ATGAGGATTCGTIATCATAGACTGGGACCGCCTGACTCACAATGACATCGTIGGCTACCACCTACCTGAGTA
TGTCGAAAATCTCTGCCCCTGGAGGAGAAATAGAAGAGGAGCCTGCAGGTGCTGTCAAGCCTTCGAAAGC
CTCAGACTTGGATGACTACCTGGGCTTCCTCCCCACTTTTGGGCCCTGCTACATCAACCTCTATGGCAGT
CCCAGAGAGTTICACAGGCTTCCCAGACCCCTACACAGAGCTCAACACAGGCAAGGGGGAAGGTGTGGCTT
ATCGTGGCCGGCTTCTIGCTCTCCCTGGAGACCAAGCTGGTGGAGCACAGTGARCAGAAGGTGGAGGACCT
TCCTGCGGATGACATCCTCCGGGTGGAGAAGTACCTTAGGAGGCGCAAGTACTCCCTGTTTGCGGCCTTC
TACTCAGCCACCATGCTGCAGGATGTGGATGATGCCATCCAGTTTGAGGTCAGCATCGGGAACTACGGGA
ACAAGTTCGACATGACCTGCCTGCCGCTGGCCTCCACCACTCAGTACAGCCGTGCAGTCTTTGACGGGTG
CCACTACTACTACCTACCCTGGGGTAACGTGARACCTGTGGTGGTGCTGICATCCTACTGGGAGGACATC
AGCCATAGAATCGAGACTCAGAACCAGCTGCTIGGGATTGCTGACCGGCTGGAAGCTGGCCTGGAGCAGG
TCCACCTGGCCCTGAAGGCGCAGTGCTCCACGGAGGACGTGGACTCGCTGGTGGCTCAGCTGACGGATGA
GCTCATCGCAGGCTGCAGCCAGCCTCTGGGTGACATCCATGAGACACCCTCTGCCACCCACCTGGACCAG
TACCTGTACCAGCTGCGCACCCATCACCTGAGCCAAATCACTGAGGCTGCCCTGGCCCTGAAGCTCGGCC
ACAGTGAGCTCCCTGCAGCTCTGGAGCAGGCGGAGGACTGGCTCCTGCGTICTGCGTGCCCTGGCAGAGGA
GCCCCAGAACAGCCTGCCGGACATCGTCATCTGGATGCTGCAGGGAGACAAGCGTGTGGCATACCAGCGG
GTGCCCGCCCACCAAGTCCTCTTCTCCCGGCGGGGTGCCAACTACTGTGGCAAGAATTGTGGGAAGCTAC
AGACAATCTTITCTGAAATATCCGATGGAGAAGGTGCCTGGCGCCCGGATGCCAGTGCAGATACGGGTCAA
GCTGTGGTTIGGGCTCTICAGTGGATGAGAAGGAGT TCAACCAGTTTGCTGAGGGGAAGCTGTICIGICTTT
GCTGAAACCTATGAGAACGAGACTAAGTTGGCCCTTIGTTGGGAACTGGGGCACAACGGGCCTCACCTACC
CCAAGTTTTCTGACGTCACGGGCAAGATCAAGCTACCCAAGGACAGCTTCCGCCCCTCGGCCGGCTGGAC
CTGGGCTGGAGATTGGCTTCGTGTGTCCGGAGAAGACTCTGCTCCATGACATGGACGCCGGTCACCTGAGC
TTCGTGGAAGAGGTGTTTGAGAACCAGACCCGGCTTCCCGGAGGCCAGTGGATCTACATGAGTGACAACT
ACACCGATGTGAACGGGGAGAAGGTGCTTCCCAAGGATGACATTGAGTGCCCACTGGGCTGGAAGTGGGA
AGATGAGGAATGGTCCACAGACCTCAACCGGGCTGTCGATGAGCAAGGCTGGGAGTATAGCATCACCATC
CCCCCGGAGCGGAAGCCGAAGCACTGGGTCCCTGCTGAGARGATGTACTACACACACCGACGGCGGCGLT
GGGTGCGCCTGCGCAGGAGGGATCTCAGCCAAATGGAAGCACTGAARAGGCACAGGCAGGCGGAGGCGGA
GGGCGAGGGCTGGGAGTACGCCTCTCTTTITGGCTGGAAGTTCCACCTCGAGTACCGCAAGACAGATGCC
TTCCGCCGCCGCEGCTGGCGCCGTCGCATGGAGCCACTGGAGAAGACGGGGCCTGCAGCTGTGTTTGCCC
TTGAGGGGGCCCTGGGCGGCGTGATGGATGACAAGAGTGAAGATTCCATGTCCGTCTCCACCTTGAGCTT
CGGTGTGAACAGACCCACGATTTCCTGCATATTCGACTATGGGAACCGCTACCATCTACGCTGCTACATG
TACCAGGCCCGGGACCTGGCTGCGATGGACAAGGACTCTTTTTCTGATCCCTATGCCATCGTCTCCTTCC
TGCACCAGAGCCAGAAGACGGTGGTGGTGAAGAACACCCTTAACCCCACCTGGGACCAGACGCTCAICTT
CTACGAGATCGAGATCTTTIGGCGAGCCGGCCACAGTTGCTGAGCAACCGCCCAGCATTGTGGTGGAGCTG
TACGACCATGACACTTATGGTGCAGACGAGTTTATGGGTCGCTGCATCTGTCAACCGAGTCTGGAACGGA
TGCCACGGCTGGCCTGGTTCCCACTGACGAGGGGCAGCCAGCCGTCGGGGGAGCTGCTGGCCTCTTITGA
GCTCATCCAGAGAGAGAAGCCGGCCATCCACCATATTCCTGGTTTTGAGGTGCAGGAGACATCAAGGATC
CTGGATGAGTCTGAGGACACAGACCTGCCCTACCCACCACCCCAGAGGGAGGCCAACATCTACATGGTTC
CTCAGAACATCAAGCCAGCGCTCCAGCGTACCGCCATCGAGATCCTIGGCATGGGGCCTGCGGAACATGAA
GAGTTACCAGCTGGCCAACATCTCCTCCCCCAGCCTCGTGGTAGAGTGTGGGGGCCAGACGGTGCAGTCC
TGTGTCATCAGGAACCTCCGGAAGAACCCCAACTTTGACATCTGCACCCTCTTCATGGAAGTGATGCTGC
CCAGGGAGGAGCTCTACTGCCCCCCCATCACCGTCAAGGTCATCGATAACCGCCAGTTTGGCCGCCGGCC
TGIGGTGGGCCAGTGTACCATCCGCTCCCTGGAGAGCTICCTGTGTGACCCCTACTCGGCGGAGAGTCCA
TCCCCACAGGGTGGCCCAGACGATGTGAGCCTACTCAGTCCTGGGGAAGACGTGCTCATCGACATTGATG
ACAAGGAGCCCCTCATCCCCATCCAGGAGGAAGAGTTCATCGATTGGTGGAGCAAATTCTTTGCCTCCAT
AGGGGAGAGGGAAAAGTGCGGCTCCTACCTGGAGAAGGATTTTGACACCCTGAAGGTCTATGACACACAG
CTGGAGAATGTGGAGGCCTTTGAGGGCCTGTCTGACTTTTGTAACACCTTCAAGCTGTACCGGGGCAAGA
CGCAGGAGGAGACAGAAGATCCATCTGTGATTGGTGAATTTAAGGGCCTCTTCAAARTTTATCCCCICCC
AGAAGACCCAGCCATCCCCATGCCCCCAAGACAGTTCCACCAGCTGGCCGCCCAGGGACCCCAGGAGTGC
TTGGTCCGTATCTACATTGTCCGAGCATTTGGCCTGCAGCCCAAGGACCCCAATGGARAGTGTGATCCTT
ACATCAAGATCTCCATAGGGAAGAAATCAGTGAGTGACCAGGATAACTACATCCCCTGCACGCTGGAGCC
CGTATTTGGAAAGATGTTCGAGCTGACCIGCACTCTGCCTCTGGAGARGGACCTARAGATCACTCTCTAT
GACTATGACCTCCTCTCCAAGGACGAAAAGATCGGTGAGACGGTCGTCGACCTGGAGAACAGGCTGCTGT
CCAAGTTTGGGGCTCGCTGTGGACTCCCACAGACCTACTGTGTICICTGGACCGAACCAGTGGCGGGACCA
GCTCCGCCCCTCCCAGCTCCTCCACCTCTITCTGCCAGCAGCATAGAGTCAAGGCACCTGTGTACCGGACA
GACCGTGTAATGTTTCAGGATAAAGAATATTCCATTGAAGAGATAGAGGCTGGCAGGATCCCAAACCCAC
ACCTGGGCCCAGTGGAGGAGCGTCTGGCTICTGCATGTGCTTCAGCAGCAGGGCCTGGTCCCGGAGCACGT
GGAGTCACGGCCCCTCTACAGCCCCCTGCAGCCAGACATCGAGCAGGGGAAGCTGCAGATGTGGGTCGAC
CTATTTCCGAAGGCCCTGGGGCGGCCTGGACCTCCCTTCAACATCACCCCACGGAGAGCCAGAAGGTTITT
TCCTGCGTTGTATTATCTGGAATACCAGAGATGTGATCCTGGATGACCTGAGCCTCACGGGGGAGAAGAT
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GAGCGACATTTATGTGAAAGGTIGGATGATTGGCTTTGAAGAACACAAGCAAAAGACAGACGTGCATTAT
CGTTCCCTGGGAGGTGAAGGCAACTTCAACTGGAGGTTCATTTTICCCCTTICGACTACCTGCCAGCTGAGC
AAGTCTGTACCATTGCCAAGAAGGATGCCTTCTGGAGGCTGGACAAGACTGAGAGCAAAATCCCAGCACG
AGTIGGTGTTCCAGATCTGGGACAATGACAAGT TCTCCTTITGATGATTTTCTGGGCTCCCTGCAGCTCGAT
CTCAACCGCATGCCCAAGCCAGCCAAGACAGCCAAGAAGTGCTCCTTGGACCAGCTGGATGATGCTTTCC
ACCCAGAATGGTITIGIGTCCCTITITGAGCAGAAAACAGTGAAGGGCTGGTGGCCCTGTGTAGCAGAAGA
GGGTGAGAAGAARATACTGGCGGGCARGCTGGAAATGACCTTGGAGATTGTAGCAGAGAGTGAGCATGAG
GAGCGGCCTGCTGGCCAGGGCCGGGATGAGCCCAACATGAACCCTAAGCTTGAGGACCCAAGGCGCCCCG
ACACCTCCTTCCTGTGGTTTACCTCCCCATACAAGACCATGAAGTTCATCCTGTGGCGGCGTITCCGGTG
GGCCATCATCCTCTTCATCATCCTCTTCATCCTGCTGCTGTTCCTGGCCATCTTCATCTACGCCTTCCCG
AACTATGCTGCCATGAAGCTGGTGAAGCCCTTCAGCTGAGGACTCTCCTGCCCTGTAGAAGGGGCCGTGG
GGTCCCCTCCAGCATGGGACTGGCCTGCLCTCCTCCGCCCAGCTCGGCGAGC TCCTCCAGACCTCCTAGGL
CTGATTGTCCTGCCAGGGTGGGCAGACAGACAGATGGACCGGCCCACACTCCCAGAGTTGCTARCATGGA
GCTCTGAGATCACCCCACTTCCATCATTTCCTTCTCCCCCAACCCAACGCTTTTTTGGATCAGCTCAGAC
ATATTTCAGTATAAAARCAGTTGGAACCACAAAAAAAANAARARRAARAAAARAAR (SEQ ID NO: 21)

Translated protein sequence

MLRVFILYAENVETPDTDISDAYCSAVFAGVKKRTKVIKNSVNP

VWNEGFEWDLKGIPLDQGSELHVVVKDHETMGRNRFLGEAKVPLREVLATPSLSASEN
APLLDTKKQPTGASLVLQVSYTPLPGAVPLFPPPTPLEPSPTLPDLDVVADTGGEEDT
EDQGLTGDEAEPFLDQSGGPGAPTTPRKLPSRPPPHYPGIKRKRSAPTSRKLLSDKPQ
DFQIRVQVIEGRQLPGVNIKPVVKVTAAGQTKRTRIHKGNSPLFNETLFFNLFDSPGE
LFDEPIFITVVDSRSLRTDALLGEFRMDVGTIYREPRHAYLRKWLLLSDPDDF SAGAR
GYLKTSLCVLGPGDEAPLERKDPSEDKEDIESNLLRPTGVALRGAHFCLKVFRAEDLP
QMDDAVMDNVKQIFGFESNKKNLVDPFVEVSFAGKMLCSKILEKTANPQWNQONITLPA
MFPSMCEKMRIRIIDWDRLTHNDIVATTYLSMSKISAPGGEIEEEPAGAVKPSKASDL
DDYLGFLPTFGPCYINLYGSPREFTGFPDPYTELNTGKGEGVAYRGRLLLSLETKLVE
HSEQRKVEDLPADDILRVEKYLRRRKYSLFAAF YSATMLQODVDDAIQFEVSIGNYGNKF
DMTICLPLASTTQYSRAVFDGCHYYYLPWGNVKPVVVLSSYWEDISHRIETQNQLLGIA
DRLEAGLEQVHLALKAQCSTEDVDSLVAQLTDELIAGCSQPLGDIHETPSATHLDQYL
YOLRTHELSQITEAALALKLGHSELPAALEQAEDWLLRLRALAEEPQNSLPDIVIWML
QGDKRVAYQRVPAHQVLF SRRGANYCGKNCGKLQT IF LKYPMEKVPGARMPVQIRVKL
WEGLSVDEKEFNQFAEGKLSVFAETYENETKLALVGNWGTTGLTYPKFSDVTGKIKLP
KDSFRPSAGWTWAGDWFVCPEKTLLHDMDAGHLSFVEEVFENQTRLPGGOWIYMSDNY
TDVNGEKVLPKDDIECPLGWKWEDEEWSTDLNRAVDEQGWEYSITIPPERKPKHWVPA
EKMYYTHRRRRWVRLRRRDLSQMEALKRHRQAEAEGEGWEYASLFGWKFHLEYRKTDA
FRRRRWRRRMEPLEKTGPAAVFALEGALGGVMDDKSEDSMSVSTLSFGVNRPTISCIF
DYGNRYHLRCYMYQARDLAAMDKDSEFSDPYAIVSF LHQSQKTVVVKNTLNPTWDQTLI
FYEIEIFGEPATVAEQPPSIVVELYDHDTYGADEFMGRCICQPSLERMPRLAWFPLTR
GSQPSGELLASFELIQREKPAIHHIPGFEVQETSRILDESEDTDLPYPPPQREANIYM
VPONIKPALQRTAIEILAWGLRNMKSYQLANISS5PSLVVECGGQTVQSCVIRNLRKNP
NFDICTLFMEVMLPREELYCPPITVKVIDNRQFGRRPVVGQCTIRSLESFLCDPYSAE
SPSPQGGPDDVSLLSPGEDVLIDIDDKEPLIPIQEEEFIDWWSKFFASIGEREKCGSY
LEKDFDTLKVYDTQLENVEAFEGLSDFCNTFKLYRGKTQEETEDPSVIGEFKGLFKIY
PLPEDPAIPMPPROFHQLAAQGPQECLVRIYIVRAFGLOPKDPNGKCDPYIKISIGKK
SVSDQDNYIPCTLEPVFGKMFELTCTLPLEKDLKITLYDYDLLSKDEKIGETVVDLEN
RLLSKFGARCGLPQTYCVSGPNQWRDQLRPSQLLHLF CQQHRVKAPVYRTDRVMF QDK
EYSIEEIEAGRIPNPHLGPVEERLALHVLQQQGLVPEHVESRPLYSPLQOPDIEQGKLQ
MWVDLFPKALGRPGPPFNITPRRARRFFLRCIIWNTRDVILDDLSLTGEKMSDIYVKG
WMIGFEEHKQKTDVHYRSLGGEGNFNWRFIFPFDYLPAEQVCT IAKKDAFWRLDKTES
KIPARVVFQIWDNDKFSFDDFLGSLQLDLNRMPKPAKTAKKCSLDQLDDAFHPEWFVS
LFEQKTVKGWWPCVAEEGEKKILAGKLEMTLE IVAESEHEERPAGQGRDEPNMNPKLE
DPRRPDTSFLWETSPYKTMKF ILWRRFRWAIILFITILFILLLFLATIF IYAFPNYAAMK
LVKPFS (SEQ ID NO: 22)

mRNA Sequence
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AGAAGCCCCGCAGCCGCCGCGCGGAGAACAGCGACAGCCGAGLGCCCGGICCGCCTGTCTGCCGGTGGRT
CTGCCTGCCCGCGCAGCAGACCCGGGGCGGCCGCGGGAGCCCGCGCCCCGCCCGCCGCGCCTCTGCCGGG
ACCCACCCGCAGCGGAGGGCTGAGCCCGLCEGGCGGCTCCCCGGAGCTCACCCACCTCCGLGLGCCGGAGT
GCAGGCAAAAGGGGAGGAAAGGCTCCTCTCTTTAGTCACCACTCTCGCCCTCTCCAAGAATTTGTTTAAC
AAAGCGCTGAGGAAAGAGAACGTCTTCTIGAATTCTTTAGTAGGGGCGGAGTCTGCTGCTGCCCTGCGCT
GCCACCTCGGCTACACTGCCCTCCGCGACGACCCCTIGACCAGCCGGGGTCACGTCCGGGAGACGGGATCA
TGAAGCGCTCGGTAGCCGTCTGGCTCTTIGGTCGGGCTCAGCCTCGGTGTCCCCCAGTTCGGCARAGGTGA
TATTTGTGATCCCAATCCATGTGAAAATGGAGGTATCTGTTTGCCAGGATTGGCTGATGGTTCCTTTITCC
TGTGAGTGTCCAGATGGCTTCACAGACCCCAACTGTTCTAGTGTTGTGGAGGTTGCATCAGATGAAGAAG
AACCAACTTCAGCAGGTCCCTGCACTCCTAATCCATGCCATAATGGAGGAACCTGTGAAATAAGTGAAGC
ATACCGAGGGGATACATICATAGGCTATGTTITGTAAATGTCCCCGAGGATTTAATGGGATTCACTGTCAG
CACAACATAAATGAATGCGAAGTTGAGCCTTGCAAAAATGGTGGAATATGTACAGATCTTGTTGCTAACT
ATTCCTGTIGAGTGCCCAGGCGAATTTATGGGAAGAAATTGTCAATACARATGCTCAGGCCCACTGGGAAT
TGAAGGTGGAATTATATCAAACCAGCAAATCACAGCTTCCTCTACTCACCGAGCTCTTTTTGGACTCCAA
AAATGGTATCCCTACTATGCACGTCTTAATAAGAAGGGGCTTATARATGCGTGGACAGCTGCAGAARATG
ACAGATGGCCGTGGATTCAGATAAATTTGCARAGGAAAATGAGAGTTACTGGTGTGATTACCCAAGGAGC
CAAGAGGATTGGAAGCCCAGAGTATATAAAATCCTACARAATTGCCTACAGTAATGATGGAAAGACTTGG
GCAATGTACAARGTGAARAGGCACCAATGAAGACATGGTGTTTCGTGGAAACATTGATAACAACACTCCAT
ATGCTAACTCTTTCACACCCCCCATAAAAGCTCAGTATGTAAGACTCTATCCCCAAGTTTGTCGAAGACA
TTGCACTITGCGAATGGAACTTCTIGGCTIGTGARCTGTCGGGTIGTICTGAGCCTCTIGGGTATGARATCA
GGACATATACAAGACTATCAGATCACTGCCTCCAGCATCTTCAGAACGCTICAACATGGACATGTTCACTT
GGGAACCAAGGAAAGCTCGGCTGGACAAGCAAGGCARAGTGAATGCCTGGACCTCTGGCCACAATGACCA
GTCACAATGGTTACAGGTGGATCTTCTTGTTCCAACCAAAGTGACTGGCATCATTACACAAGGAGCTAAA
GATTTTGGTCATGTACAGTTTGTTGGCTCCTACAAACTGGCTTACAGCAATGATGGAGAACACTGGACTG
TATACCAGGATGAAAAGCAAAGAARAGATAAGGTTTTCCAGGGAAATTTTIGACAATGACACTCACAGAAA
AAATGTCATCGACCCTCCCATCTATGCACGACACATAAGAATCCTITCCTIGGTICCTGGTACGGGAGGATC
ACATTGCGGTCAGAGCTGCTGGGCTGCACAGAGGAGGAATGAGGGGAGGCTACATTTCACAACCCTCTTC
CCTATTTCCCTAAAAGTATCTCCATGGAATGAACTGTGCAAAATCTGTAGGAAACTGAATGGTTTTITTT
TTITTTTCATGAARAAAGTGCTCARATTATGGTAGGCAACTAACGGTIGTTTITAAGGGGGTCTAAGCCTGC
CTTTTCAATGATTTAATTTGATTTTATTITATCCGTCARATCTCTTAAGTAACAACACATTAAGTGTGAA
TTACTTTITCTICICATIGTTICCTGAATTATICGCATTGGTAGARATATATTAGGGARAGAAAGTAGCCTT
CTTTTTATAGCAAGAGTAAAAAAGTCTCAAAGTCATCAAATAAGAGCAAGAGTTGATAGAGCTTTITACAA
TCAATACTCACCTAATTCTGATAAAAGGAATACTGCAATGTTAGCAATAAGTTTTTITCTTCTGTAATGA
CTCTACGTTATCCTIGITICCCTGIGCCTACCAAACACTGTCAATGTTTATTACAAAATTTTAAAGAAGAA
TATGTAACATGCAGTACTGATATTATAATTCTCATTTTACTTICATTATTTCTAATAAGAGATTATGTGA
CTICTTTITICITTTAGITCIATICTACATTICTIAATATTGTATATTACCTIGAATAATTCAATTITTTTICT
AATTGAATTTCCTATTAGTTGACTAARAGAAGTGTCATGTTTACTCATATATGTAGAACATGACTGCCTA
TCAGTAGATTGATCTGTATTTAATATTCGTTAATTAAATCTGCAGTTTTATTTTTGAAGGAAGCCATAAC
TATTTAATTTCCAAATAATTGCTTCATAAAGAATCCCATACTCTCAGTTIGCACARAAAGAACARAAAATA
TATATGTCTCTTTAAATTTAAATCTTCATTTAGATGGTAATTACATATCCTTATATTITACTTTAAAAAAT
CGGCTTATTTGIITATTTTATAAAAAATTTAGCAAAGAAATATTAATATAGTGCTGCATAGT TTGGCCAA
GCATACTCATCATTTCTTTIGTTCAGCTCCACATTTCCTGTGAAACTAACATCTTATTGAGATTITGAAACT
GGTGGTAGTTTCCCAGGAAGGCACAGGTGGAGTT (SEQ ID NO: 23)

Translated protein sequence

MKRSVAVWLLVGLSLGVPQFGKGDICDPNPCENGGICLPGLADG
SFSCECPDGFIDPNCSSVVEVASDEEEPTSAGPCTPNPCHNGGTCEISEAYRGDTFIG
YVCKCPRGFNGIHCQHNINECEVEPCKNGGICTDLVANYSCECPGEFMGRNCQYKCSG
PLGIEGGIISNQQITASSTHRALFGLOQKWYPYYARLNKKGLINAWTAAENDRWPWIQI
NLQRKMRVTGVITQGAKRIGSPEYIKSYKIAY SNDGKTWAMYKVKGTNEDMVERGNID
NNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELSGCSEPLGMKSGHIQDYQ
ITASSIFRTLNMDMF TWEPRKARLDKQGKVNAWTSGHNDQSQWLQVDLLVPTKVIGII
TQGAKDFGHVQFVGSYKLAYSNDGEHWTVYQDEKQRKDKVFQGNFDNDTHRKNVIDPP
IYARHIRILPWSWYGRITLRSELLGCTEEE (SEQ ID NO: 24)

mRNA Sequence

GTGGCTCCAGGCCGGAAGAGGGAGTCTGTAGGGGCGGGCCGGITGGCGTCCCCTTTCCGGCCGGTCCCCA
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TGGAGGCGCTGGGGAAGCTGAAGCAGTITCGATGCCTACCCCAAGACTTTGGAGGACTTCCGGGTCAAGAC
CTGCGGGGGCGCCACCGTGACCATTGTCAGTGGCCTTCTCATGCTGCTACTGTTCCTGTCCGAGCTGCAG
TATTACCTCACCACGGAGGTGCATCCTGAGCTCTACGTGGACAAGTCGCGGGGAGATAAACTGRAGATCA
ACATCGATGTACTTTTITCCGCACATGCCITGTGCCTATCTGAGTATTGATGCCATGGATGTGGCCGGAGA
ACAGCAGCTGGATGTGGAACACAACCTGTTCAAGCAACGACTAGATAAAGATGGCATCCCCGTGAGCTCA
GAGGCTGAGCGGCATGAGCTIGGGAAAGTCGAGGTGACGGTGTITIGACCCTGACTCCCTGGACCCTGATC
GCTGIGAGAGCTGCTATGGTIGCTGAGGCAGAAGATATCAAGTGCTGTAACACCTGTGAAGATGTGCGGGA
GGCATATCGCCGTAGAGGCTGGGCCTTCAAGAACCCAGATACTATTGAGCAGTIGCCGGCGAGAGGGCTTC
AGCCAGAAGATGCAGGAGCAGAAGAATGAAGGCTGCCAGGTGTATGGCTTCTTGGAAGTCAATAAGGTGG
CCGGRAACTTCCACTTTIGCCCCTGGGAAGAGCTTCCAGCAGTCCCATGTGCACGTCCATGACTTGCAGAG
CTITGGCCTTGACAACATCAACATGACCCACTACATCCAGCACCIGTCATTTGGGGAGGACTATCCAGGC
ATTGTGAACCCCCTGGACCACACCAATGTCACTGCGCCCCAAGCCTCCATGATGTTCCAGTACTTTGTGA
AGGTGGTGCCCACTGTIGTACATGAAGGTGGACGGAGAGGTACTGAGGACAAATCAGTICTCTGTGACCAG
ACATGAGAAGGTTGCCAATGGGCTGTTGGGCGACCAAGGCCTTCCCGGAGTCTTCGTCCTCTATGAGCTC
TCGCCCATGATGGTGRAAGCTGACGGAGAAGCACAGGTCCTTCACCCACTTCCTGACAGGTGTGTGCGCCA
TCATTIGGGGGCATGTICACAGTGGCTGGACTCATCGATTCGCTCATCTACCACTCAGCACGAGCCATCCA
GAAGAAAATTGATCTAGGGAAGACAACGTAGTCACCCTCGGTGCTTCCTCTGTCTICCTCTTITICTCCCTGG
CCTGTGGTTGTCCCCCAGCCTCTGCCACCCTCCACCTCCTCGGTCAGCCCCAGCCCCAGGTTGATAAATC
TATTGATTGATTGTGATAGTAAAAAAAAAAAAAAAAAA (SEQ ID NO: 25)

Translated protein sequence

MEALGKLKQFDAYPKTLEDFRVKTCGGATVIIVSGLLMLLLFLS
ELQYYLTTEVHPELYVDKSRGDKLKINIDVLFPHMPCAYLS IDAMDVAGEQQLDVEHN
LFKQRLDKDGIPVSSEAERHELGKVEVTVFDPDSLDPDRCESCYGAEAEDIKCCNTCE

DVREAYRRRGWAFKNPDTIEQCRREGEF SQKMQEQKNEGCQVYGFLEVNKVAGNFHFAP
GKSFQQSHVHVHDLQSFGLDNINMTHYIQHLSFGEDYPGIVNPLDHTNVTAPQASMME
QYFVKVVPTVYMKVDGEVLRTNQF SVTRHEKVANGLLGDQGLPGVFVLYELSPMMVKL
TEKHRSFTHFLTGVCAIIGGMFTVAGLIDSLIYHSARAIQKKIDLGKTIT (SEQ ID NO: 26)

i R sééﬁéh@é'

AGTTGATTGCAGGTCCTCCTGGGGCCAGAAGGGTGCCTGGGAGGCCAGGTTCTGGGGATCCCCTCCATCC
AGAAGAACCACCTGCTCACTCTGTCCCTICGCCTGCTGCTGGGACCATGGGGGCTGGGGCCAGTGCTIGAG
GAGAAGCACTCCAGGGAGCTGGAAAAGAAGCTGAAAGAGGACGCTGAGAAGGATGCTCGAACCGTGAAGC
TGCTGCTTCTGGGTGCCGGTGAGTCCGGGAAGAGCACCATCGTCAAGCAGATGAAGATTATCCACCAGGA
CGGGTACTCGCTIGGAAGAGTGCCTCGAGTTTATCGCCATCATCTACGGCAACACGTTGCAGTCCATCCTG
GCCATCGTACGCGCCATGACCACACTCAACATCCAGTACGGAGACTCTGCACGCCAGGACGACGCCCGGA
AGCTGATGCACATGGCAGACACTATCGAGGAGGGCACGATGCCCAAGGAGATGTCGGACATCATCCAGCG
GCTGTGGAAGGACTCCGGTATCCAGGCCTGTTTTIGAGCGCGCTTCGGAGTACCAGCTCAACGACTCGGCG
GGCTACTACCTICTCCGACCTGGAGCGCCTGGTAACCCCGGGCTACGTGCCCACCGAGCAGGACGTGCTGC
GCTCGCGAGTCARGACCACTGGCATCATCGAGACGCAGTTCTCCTTCAAGGATCTCAACTTCCGGATGTT
CGATGTGGGCGGGCAGCGCTCGGAGCGCAAGAAGTGGATCCACTGCTTCGAGGGCGTGACCTGCATCATC
TTCATCGCGGCGCTGAGCGCCTACGACATGGTGCTAGTGGAGGACGACGAAGTGAACCGCATGCACGAGA
GCCTGCACCTGTTCAACAGCATCTGCAACCACCGCTACTTCGCCACGACGTCCATCGTGCTCTTCCTTAA
CAAGAAGGACGICTITCITCGAGAAGATCAAGAAGGCGCACCTICAGCATCTIGTTITCCCGGACTACGATGGA
CCCAACACCTACGAGGACGCCGGCAACTACATCAAGGTGCAGTITCCTCGAGCTCAACATGCGGCGCGACG
TGAAGGAGATCTATTCCCACATGACGTGCGCCACCGACACGCAGAACGTCAARTTTGTCTICGACGCTGT
CACCGACATCATCATCAAGGAGAACCTCAAAGACTGTGGCCTCTICTGAGGCCAGGGCCTGTGCTGCAGT
CGGGGACAAGGAGCTTCCGTCTGGCARAGGCCGGGGCACAATTTGCACTCCCCTCAGC TAGACGCACAGAC
TCAGCAATAAACCTTTIGCATCAGGCTCCAGCTGTCCTTTCTTGGTGGAGGACTTAATTATCACAAGTCAT
GGGCATTTATTAAGTGCCCAGTGCTGGGTTGGGCATGAAGTGGGAAGATGGCCCCTCCCAGGARGAAGTA
CCTGGCCTGACRAGGTGGGGCACTCTTGGGGGTATGGGACCAACTCATGGCTTTTCACGGGAGTTGAGGA
GAGAGGAGCTGTGGAAAATATTCACTGGGACAGTCTTGGATCARGAGGGAGTTTTGAGGTGGAGGCTCAT
TCTGGCAGGGACCGTAGTGTCTACCAGCCCCAGAAACATGGGC TTATGGCCACAGGAGTTCAGTGGAGCA
AGAGCAGGGGAGGAGAGACGTGGACAGGTGCCCAAAGCCAGTCGGAGGGCCTGGGCTTTCTCAGAAGGTG
ATGGAGAGTCTTGGAAGCCCTCGAGGCAGGAACATAATTGCAGGGCTGGGATTAGGGTGAGGGAAGTGAG




GCACACTCACCTTGGGTGCAACATITAAGGCGATGCCAAALAATTTAGTAACCAAGGTAARTAATATTAG
GATAATATTTTTAAARATCAAATGAATGCAAAACCCCACAATGAATGARATATCAAAATCCAACAGAGGA
TCAAACAGAGGCATGCTAAGATATATIGGGGC TTGAAGCAAAGGGAARACTATTTGTITGCTATATGITTG
TAGGGATTTTTTGCCAGTTTTARAAATACATGTATCATAAAGTTTACTATCTCAGCCACTTGCCGGTIGTA
TAGTTTGGTGGTGTTAAGTACATTCATAATGT TGTACAACCACCGCAACTGTTCATCTCCAGAACTCCTT
TCCTCTTGTAAAACTGTAACTCTIGTACCCATGAAAARATAACCCCCCATICCTGCCTTICCCCCGGCTICCT
GGCATCCACCATTCTACTTTCCATCTICTATGAATGTGACTGCTCTARGTGCCTCAGATGTGTGGGTCCAT
GAAGTCTTTGICTTTITGCAACTGGCTIATTITCACTTAGCATCATGTCTTCAAGGTTTATTCATGTGTAG
CATATGGCAGAATCTCCTTCCTTTTTAAGGTTGAATAATATTICCATTGTATATATTCCACACTTTGTTTA
TTTATICATCTATTGATGAATGGTTACATCTGCCTITTGGCTATTGTGAATAATGCTGCTATGAACATGG
GIGTACARATCTCTCAAAAAAAAAAARAMAAAL (SEQ ID NO: 27)

Translated protein sequence

MGAGASAEEKHSRELEKKLKEDAEKDARIVKLLLLGAGESGKST
IVKOMKITIHQDGYSLEECLEF IAIIYGNTLQOSILAIVRAMTTLNIQYGDSARQDDARK
LMHMADTIEEGTMPKEMSDIIQRLWKDSGIQACFERASEYQLNDSAGYYLSDLERLVT
PGYVPTEQDVLRSRVKITGIIETQFSFKDLNFRMFDVGGQRSERKKWIHCFEGVICII
FIAALSAYDMVLVEDDEVNRMHESLHLFNSICNHRYFATTS IVLFLNKKDVFFEKIKK
AHLSICFPDYDGPNTYEDAGNYIKVQFLELNMRRDVKEIYSHMTCATDTQNVKFVFDA
VIDIIIKENLKDCGLF (SEQ ID NO: 28)

mRNA Sequence

CGICATGTTAGGGTGAAGCAGAGGACCTCAGTGCTGAACATGCTAAGGAGGTTGGACAAAATCAGGTTCA
GAGGTCACAAGAGAGATGACTTCCTCGATCTAGCGGAGTCTCCAAATGCCTCGGACACCGAATGCAGCGA
CGAAATCCCCCTGAAGGTACCGCGGACCTCGCCCCGGGACAGCGAGGAGCTGAGGGACCCTGCTGGTCCA
GGGACCCTCATCATGGCCACAGGAGTCCAGGACTTTAACCGGACAGAGTTITGATCGACTGAATGAGATCA
AAGGTCACCTGGAAATTGCCTTATTGGAAAAACATTTCTTACAGGAGGAGCTCCGGAAGCTGCGAGAAGA
AACCAACGCGGAGATGCTGCGGCAGGAGCTGGACCGCGAGCGGCAGCGGCGGATGGAGCTGGAGCAGAAG
GTGCAGGAGGTGCTGAAGGCCAGAACCGAGGAGCAGATGGCTCAGCAGCCCCCAARAGGGCAGGCCCAGG
CCAGCAATGGAGCAGAGCGCCGGAGCCAGGGGCTGTCCTCGCGCCTGCAGAAGTGGTTCTACGAGCGGTT
CGGGGAGTACGTGGAGGACTTCCGGTTCCAGCCCGAGGAGAACACTGTGGAGACAGAGGARCCCCTGAGC
GCCCGCAGGTTAACTGAAAATATGAGACGGCTCAAGCGCGGTGCCAAGCCGGTCACTAACTTTGTGAAGR
ACCTCTCTGCCTTATCCGACTGGTACTCCGTCTACACGTCTGCCATTGCCTTCACCGTGTACATGAATGC
CGTGTGGCATGGCTGGGCCATCCCATTGTTCTTATITCTAGCARTTCTGAGGTTATCCCTCAATTACCTC
ATCGCCAGGGGGTGGCGGATACAGTGGAGCATCGTGCCCGAAGTGTCTGAGCCCGTGGAACCTCCAAAGG
AAGACCTGACTGTIGTCTGAGAAGTTCCAGCTGGTGCTGGACGTCGCCCAGAAAGCCCAGAACCTTTICGG
GAAGATGGCTGACATCCTGGAGAAGATCARGAACTTIGTTCATGTGGGTCCAGCCGGAGATCACACAGAAG
CTGTATGTGGCGCTICTIGGGCTGCCTTCCTGGCCTCCTGCTTCTTCCCCTACCGCCTIGGTIGGGGCTTGCCG
TGGGACTCTATGCTGGTATCAAGTTCTICCTCATTGATTTICATCTTTARACGCTGCCCGAGGCTGCGCGC
CAAGTACGACACGCCCTATATCATCTGGAGGAGTCTCCCCACCGACCCGCAGCTCAAGGAGCGCTCCAGE
GCCGCAGTCTCACGCAGGCTGCAGACGACCTCGTCACGGAGCTACGTACCCAGCGCACCGGCLGGLLTGR
GTAAAGAGGAGGACGCCGGTCGCTTCCACAGCACCAAGAAGGGCAATTTCCACGAGATCTTCAATCTGAC
AGAARACGAGCGTCCGCTGGCGGTGTGCGAGAATGGCTGGLCGITGCTGCCTCATCAACAGGGACCGGAAG
ATGCCCACGGACTACATCAGGAACGGGGTIGCTCTACGTCACGGAGAATTACTTGTGCTTCGAAAGCTCCA
AATCTGGGTCCTCAAAGAGGAACAAAGTCATCAAGCTAGTGGACATCACGGACATCCAGAAGTACAAGGT
CCIGTCTIGTCCICCCAGGCTCAGGCATGGGGATIGCCGTGTCGACGCCATCCACCCAGAAACCGCTCGTG
TTTGGTGCCATGGTGCACAGGGATGAGGCCTTCGAGACCATTCTCAGCCAGTACATCAAGATCACCTCAG
CGGCAGCGTCTGGCGGGGACAGCTAGTATTIGACTTGCCCAGGACGTTGCTGGAATTTTCTTTITCTITTT
CTTTTICTTTTITTTTITTTTACGATTTGGTAGTGGAAACAATTGGACATCCTCATGAGCTTTIGCAATAA
TTCTCCTGGACCTGTGGTTCTATTGTGTTGACCTCTGCGTTTTATCGACCAAGAAGGGGCCAGGGCTCAC
AGGGACGGGGGTGCCCCTCTCCCACAGGGCACGTCAGGTGCCTCTGAGGGCCACCCGCAGACTGGGGGAG
GGGGCAGAGGCCLCTCGGGGGCCCGTGGAGAAGACACACAGGACCCCTGGCCCTGCCCTTCTCCGTTCCAG
CCTGGACAGAGABRACCTCTCCAGCCACCCCAAGAGGTTCTCGCAACCTTGTGTCCCGLCTCTCCAGAGELCC
AGAAGCTCGTCCACCACCAAAGCCATAGCTGAAGAGTGCGGGGCCCTTCCTCCTGGGGACAGAAAGATGT
CGTCAAGGAGGGACATIGGGGGCCTTITCACCAACCACCGAGAAACGGGCCTGGCGGCCCTCCTTICCTCTTA
CATGAGACCCTICCTIGTGGCATTTGCCCTIGGTGCCGGGCTGGGEGCCGGGCGCAGTGACCCTGCCTGCGCT
CCACACTCGCTCCACGGGAACAGAGAGGGTGAGAAGGGCCCACCCCTCGCCTGCCCTCAGTGTCTTTIGET
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GGCACCTTCCTITGCTGGCCTCCAGGGCGCTCAGCACCGCGTCTGTAAGGGCCTGCCTGCTGCTCICGGLC
TGACACGCCGGCCAGGAGGTCTGTAGCTGGGGACCAGTAAGGGCACAGGATGGTGCAGGTAAAAGCACAT
CTITTCTCACACTTIGCTCTTTGGAAGGCCCAGGAGAACATCCGCGAAGGCTGTTIGGAGGTGCTCCGAGCA
CTGTGGCATGTCTGGCACATGGCCCCCAGGCTGCGGTTGCCTIGGGTTGGTTGGGGGAGGAAGTGGGGAGG
AGTGTTCCGGGACCATGGTGGCCCAGGCTGCAGCCGCCTTTGGGCCATCCGAGAGGC TCTGGCAGCCCCT
GIGCTITAGGGAGCAACCGTGAGCCGAGCCCAGAGGCCTIGGGCCTGCACTGCCTGCAGCCGACATGCGAC
AGCGTTCCCTCCCCCGCGTGCCTAGCCGETGCCGGTCCGGGCACAGACCCCCCCAGLCCCCCGLCCTIGL LT
CAGGGAAGCCTGGGCTTCCCGGGAACAAGGTGGCATTIGTGGAGGGAGCGCCCGCAGGCCTGGTCTGLTG
GGGCCGCCTGCGCTGGGCTGAAGGGAGGGAAAGGCGGCTTGGGCCTCCTGGAAGGAGGTGGCCACCCLCGL
GGGCCTGCGTGTICTGCTGGGGCGGATCCLGCAGCTCCCTCAGCTIGTCCTGAGTCCCTTIGGGTIGTCGTTG
AGATTGTTIGTTTTTTGAAGAAACAGAAGATTCTATTTTTTACAGCGAGCRAAGCTGGTTTICTIATITITITG
TATCCTTITTCAGATGTAATTTITTATCTITGCTCCGATCCTCATTTIGCTGGTGTGGGTGAGGGATCCGGC
GGCATGGGCTGGTTTCACCCCCTTCACGAGGGGCCGCAGAGTCACACGCTGGTGCCGGGGGTGCTTIGGG
GGGAGCTGCGCCGATCACCAGATTAAGCACATGTCCTATCCCAGGCGGTGGAGCGGAGCCCCLGTGGLCTC
TGGACTGCGCGGACGTTGGCGTCAGGATGACCACACGGCGGCCTTTCCCGAATGGGGACAGAACCCGLTC
TGAGCCGTGGGTCTGGCTCCTGTAGGGGACTGGCTCTCTTGGTGCACCAGGGGAGGGGGACATATCCCAG
TGAACCCCACCTTIGGCGCCTGAGGCAACACAGGGTGGGCACTGACCCACCCCCAGGGGCGGCTGCAGAGG
CAGTGCCCGCAGACAATGGCCACACCTCTCTCCCCAGGGCCCGGCAGTGCCCAAGGATGGGTCCGGGGCC
TCGGGGCCAATGAGCGCCTCTTCCTAGGTGCTGGGAT TCAGTCCCCAAACACAGCGGGAGGGGTCCLTGG
GGCAGATGGGGCTTTACCAGCGTICGGGTIGGTTIAGTITCGAGTICCCTTTTIGTGGAGARAGGGAGATGARAL
CTGACCACGTGCCAGGTGTGGCCGAAGCCCCCAGGGAGGGCCACATTCGGGGAGCGGGGGGTCGGGGGAG
GGCCACCGACTGGCTCTGCTGCCAGCACAGGCCCCTCCCTGGAAGTCCTCGGGAGCGGAGCGCGGATCGG
CACGGGCTCTGGGCTCCCCGTGGAGAGAAGCTGTAGTTTTTACCAAATTGTGTACATCTGGGCAGATGTT
TAATTTCTGTGACTAATCACTGAACTAGACGAATGTTAAATTTTTTATGTCTGAAGCCTGAGTCTATTTT
GGATCTGTAAATAATCATTGCCAGTGTGACTTTTGTITCAACAAAAGGATTGTACTGTATTAAGAACCGAT
GAAAAAAATTICTICCTGTAACATTITTTITTAAGAAAACTTIGTTITGTTTARAGAAAAAGTATTGTATAAATT
ATAATTTTTATTITARATARAACCTAARATGCTTTIGTGCTAAGGCTCARAARAARARRARARAAARARR (SEQ ID
NO: 29)

Translated protein sequence

MLRRLDKIRFRGHKRDDFLDLAESPNASDTECSDEIPLKVPRIS
PRDSEELRDPAGPGTLIMATGVQDFNRTEF DRLNE IKGHLEIALLEKHF LQEELRKLR
EETNAEMLRQELDRERQRRME LEQKVQEVLKARTEEQMAQQPPKGOAQASNGAERRSQ
GLSSRLOKWFYERFGEYVEDFRFQPEENTVETEEPLSARRLTENMRRLKRGAKPVTINFE
VKNLSALSDWYSVYTSAIAF TVYMNAVWHGWAIPLFLFLAILRLSLNYLIARGWRIQW
SIVPEVSEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGKMADILEKIKNLFMWVQPEI
TQKLYVALWAAFLASCFFPYRLVGLAVGLYAGIKFFLIDFIFKRCPRLRAKYDTPYII
WRSLPTDPQLKERSSAAVSRRLQTTSSRSYVPSAPAGLGKEEDAGRFHSTKKGNFHE I
FNLTENERPLAVCENGWRCCL INRDRKMPTDY IRNGVLYVTENYLCFESSKSGSSKRN
KVIKLVDITDIQKYKVLSVLPGSGMGIAVSTPSTQKPLVEGAMVHRDEAFETILSQYI
KITSAAASGGDS (SEQ ID NO: 30)

mRNA Sequence

TTTCCTCTCAGGGGGCAGCAGGARGTGAGGAGARAGGGC TGGGATGGGAGGCGGGAGCGGATGGGAGGGA
ATGGGGTTTATCAAGTCCTCGGCGAGCTGCCCAACGGGCAGCAGCTGGCGCAAGTAGCCTAGCTGGAGAG
GCTCACCCCAGGAAGGAGGGAGGCCACCGACCTACTGGGCCGACGGACTCCCACACAGTTCCTIGAGCTGS
TGCCAGGCAGGTGACACCTCCTGCAGCCCCCAGCATGCGGGCAGGCCCAGGCCCCACCGTTACATTGGCC
CTGGTIGCTGGCGGTGTCATGGGCCATGGAGCTCAAGCCCACAGCACCACCCATCTTCACTGGCCGGCCCT
TTGTGGTAGCGTGGCACGTGCCCACACAGGACTGTGGCCCACGCCTCAAGGTGCCACTGGACCTGAATGC
CTTTGATGTGCAGGCCTCACCTAATGAGGGTTTTGTGAACCAGAATATTACCATCTTCTACCGCGACCGT
‘CTAGGCCTGTATCCACGCTTCGATTICTGCCGGAAGGTCTGTGCATGGTGGTGTGCCACAGAATGTCAGCC
TTTGGGCACACCGGAAGATGCTGCAGAAACGTGTGGAGCACTACATTCGGACACAGGAGTCTGCGGGGLT
GGCGGTCATCGACTGGGAGGACTGGCGACCTGTGTGGGTGCGCAACTGGCAGGACARAGATGTGTATCGC
CGGTTATCACGCCAGCTAGTGGCCAGTCGTCACCCTGACTGGCCTICCAGACCGCATAGTCAAACAGGCAC
AATATGAGTTTGAGTICGCAGCACAGCAGTTCATGCTGGAGACACTGCGTTATGTCAAGGCAGTGCGGLC
CCGGCACCTCTGGGGCTTCTACCTCTTTCCTGACTGCTACAATCATGATTATGTGCAGAACTGGGAGAGC
TACACAGGCCGCTGCCCTGATGTTGAGGTGGCCCGCAATGACCAGCTGGCCTGGCTGTGGGC TGAGAGCA
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CGGCCCTCTTCCCGICTGTCTACCTGGACGAGACACTTIGCTTCCTCCCGCCATGGCCGCARCTTIGIGAG
CTTCCGTGTTCAGGAGGCCCTTCGTGTGGCTCGCACCCACCATGCCARCCATGCACTCCCAGTCTACGTC
TTCACACGACCCACCTACAGCCGCAGGCTICACGGGGCTTAGTGAGATGGACCTCATCTCTACCATTGGCG
AGAGTGCGGCCCTGGGCGCAGCTGGTGTCATCCTCTGGGGTGACGCGGGGTACACCACAAGCACGGAGAC
CTGCCAGTACCTCAAAGATTACCTGACACGGCTGCTGGTCCCCTACGTGGTCAATGTGTCCTGGGCCACC
CAATATTGCAGCCGGGCCCAGTGCCATGGCCATGGGCGCTGTGTGCGCCGCAACCCCAGTGCCAGTACCT
TCCTGCATCTCAGCACCAACAGTTTCCGCCTAGTGCCTGGCCATGCACCTGGTGAACCCCAGCTGCGACC
TGTGGGGGAGCTCAGTTGGGCCGACATTGACCACCTGCAGACACACTTCCGCTGCCAGTGCTACTTGGGC
TGGAGTGGTGAGCAATGCCAGTGGGACCATAGGCAGGCAGCTGGAGGTGCCAGCGAGGCCTGGGCTGGGT
CCCACCTCACCAGTCTIGCTGGCTCTGGCAGCCCTGGCCTTTACCTGGACCTTGTAGGGGTICTCCTGCCTA
GCTGCCTAGCAAGCTGGCCTCTACCACAAGGGCTCTCTTAGGCATGTAGGACCCTGCAGGGGGTGGACAA
ACTGGAGTCTGGAGTGGGCAGAGCCCCCAGGAAGCCCAGGAGGGCATCCATACCAGCTCGCACCCCCCTG
TTCTAAGGGGGAGGGGAAGTCCCTGGGAGGCCCCTTICTCTCCCTGCCAGAGGGGAAGGAGGGTACAGCTG
GGCTGGGGAGGACCTGACCCTACTCCCTTIGCCCTAGATAGTTTATTATTATTATTATTTTGGGGTICICTT
TTGTAAATTAAACATAAAACAATTGCTTCTCTGCTTGGATTITIGT (SEQ ID NO: 31)

Translated protein sequence

MRAGPGPTVILALVLAVSWAMELKPTAPPIFTGRPFVVAWDVPT

QODCGPRLKVPLDLNAFDVQASPNEGFVNQONITIFYRDRLGLYPRFDSAGRSVHGGVPQ
NVSLWAHRKMLQKRVEHYIRTQESAGLAVIDWEDWRPVWVRNWQDKDVYRRLSRQLVA
SRHPDWPPDRIVKQAQYEFEFAAQQFMLETLRYVKAVRPRHLWGFYLFPDCYNHDYVQ
NWESYTGRCPDVEVARNDQLAWLWAESTALFPSVYLDETLASSRHGRNFVSFRVQEAL
RVARTHHANHALPVYVFTRPTYSRRLTGLSEMDLISTIGESAALGAAGVILWGDAGYT
TSTETCQYLKDYLTRLLVPYVVNVSWATQYCSRAQCHGHGRCVRRNPSASTFLHLSTN
SFRLVPGHAPGEPQLRPVGELSWADIDHLQTHF RCQCYLGWSGEQCQWDHRQAAGGAS

mRNA Sequence

ACACATCAGGGGCTTGCTCTTGCAAAACCAAACCACAAGACAGACTTGCAAAAGAAGGCATGCACAGCTC
AGCACTGCTCTGTITGCCTGGTCCTCCTGACTGGGGTGAGGGCCAGCCCAGGCCAGGGCACCCAGTCTGAG
AACAGCTGCACCCACTTCCCAGGCAACCTGCCTAACATGCTTCGAGATCTCCGAGATGCCTTCAGCAGAG
TGAAGACTTTCTTTCAAATGAAGGATCAGCTGGACAACTTGTTGTTAAAGGAGTCCTTGCTGGAGGACTT
TAAGGGTTACCTGGGTTGCCAAGCCTTGICTGAGATGATCCAGTTIITACCTGGAGGAGGTGATGCCCCAA
GCTGAGAACCAAGACCCAGACATCAAGGCGCATGTGAACTCCCTGGGGGAGAACCTGAAGACCCTCAGGC
TGAGGCTACGGCGCTGTCATCGATTTCTICCCTGTGARAACRAGAGCARGGCCGTGGAGCAGGTGAAGAA
TGCCTTTAATAAGCTCCAAGAGARAGGCATCTACAAAGCCATGAGTGAGTTTGACATCTTCATCAACTAC
ATAGAAGCCTACATGACAATGAAGATACGAAACTGAGACATCAGGGTGGCGACTCTATAGACTCTAGGAC
ATAAATTAGAGGTICTICCAAAATCGGATCTGGGGCTCTGGGATAGCTGACCCAGCCCCTTGAGAAACCTTA
TTGTACCTCTCTTATAGAATATTTATTACCTCTGATACCTCAACCCCCATTTCTATTTATTTACTGAGCT
TCTICTIGTGAACGATTTAGAAAGAAGCCCAATATTATAATTTTTTTCAATATTTATTATTTTCACCTGTTT
TTAAGCTGTTTCCATAGGGTGACACACTATGGTATTTGAGTGTTTTAAGATAAATTATAAGTTACATAAG
GGAGGAAAARARATGTTCTTTGGGGAGCCAACAGAAGCTTCCATTCCARGCCTGACCACGCTTTCTAGCT
GTTGAGCTGTTITTCCCTGACCTCCCTCTAATTTATCTTGTCTCTGGGCTTGGGGCTTICCTAACTGCTACA
AATACTCTTAGGAAGAGAAACCAGGGAGCCCCTTTGATGATTARTTCACCTTCCAGTGTCTCGGAGGGAT
TCCCCTAACCTCATTCCCCAACCACTTCATTCTTGARAGCTGTGGCCAGCTTGTTATTTATAACAACCTA
AATTTGGTTCTAGGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTG
GATCACTIGAGGTCAGGAGTTCCTAACCAGCCTGGTCAACATGGTGAAACCCCGTCTCTACTAARRATAC
AARAATTAGCCGGGCATGGTGGCGCGCACCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAAGAGARTTG
CTTGAACCCAGGAGATGGAAGTTGCAGTGAGCTGATATCATGCCCCTGTACTCCAGCCTGGGTIGACAGAG
CAAGACTCTGTCTCAAAAAATAAAAATARAARTAAATTTGGTTCTAATAGAACTCAGTTTTAACTAGAAT
TTATTCAATTCCTCTGGGAATGTTACATTGTTTGTCTGTCTTCATAGCAGATTTTAATTTTGAATARATA
AATGTATCTTATTCACATC (SEQ ID NO: 33)

Translated protein sequence

MHSSALLCCLVLLTGVRASPGQGTQSENSCTHFPGNLPNMLRDL

RDAF SRVKTFFQOMKDQLDNLLLKESLLEDFKGYLGCQALSEMIQF YLEEVMPQAENQD
PDIKAHVNSLGENLKTLRLRLRRCHRFLPCENKSKAVEQVKNAFNKLQERGIYKAMSE
FDIFINVYIEAYMTMKIRN (SEQ ID NO: 34)
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mRNA  Sequence

AGTGACGCCAGGGGGCGGGGCCAGCGGCGCGGTCGGGTGAGAGGCCGCGGCGGCAGGTCCACCTGGGLTT
GCGAAGGCACAGATTCCCCGTCCACAGCTCACGACCAGATGCACCAGCAGGAGTCCACATCGAGGACGETC
CTCCGGGCACTCCCACGACCAGTGACCAGGAGTTAAACTTTGGGATGTGCCCGTGATGTTGGACCACAAG
GACTTAGAGGCCGAAATCCACCCCTTGAAAAATGAAGAAAGAAAATCGCAGGARAATCTGGGARATCCAT
CARAAAATGAGGATARCGTGAAAAGCGCGCCTCCACAGTCCCGGCTCTCCCGGTGCCGAGCGGCGGCGTT
TTTTCTTTCATTGTTICTCTGCCTITTTGTGGTGTTCGTCGTCTCATTICGTCATCCCGTGTCCAGACCGG
CCGGCGTCACAGCGAATGTGGAGGATAGACTACAGTGCCGCTGTTATCTATGACTTTCTGGCTGTGGATG
ATATAAACGGGGACAGGATCCAAGATGTICTTTTITCTTTATAARAARACACCAACAGCAGCARCAATTTCAG
CCGATCCTGIGTGGACGAAGGCTTITCCTICTCCCTIGCACCTTTGCAGCTGCTGTGTCGGGGGCCAACGGT
AGCACGCTCTGGGAGAGACCTGTGGCCCAAGACGTGGCCCTCGTGGAGTGTGCTGTGCCCCAGCCAAGAG
GCAGTGAGGCACCTTCTGCCTGCATCCTGGTGGGCAGACCCAGTTCTTTCATTGCAGTCAACTTGTTICAC
AGGGGAAACCCTGTGGAACCACAGCAGCAGCTTCAGCGGGAATGCGTCCATCCTGAGCCCTCTGCTGCAG
GIGCCTIGATGIGGACGGCGATGGGGCCCCAGACCTGCTGGTICTCACCCAGGAGCGGGAGGAGGTIAGTG
GCCACCTCTACTCCGGCAGCACCGGGCACCAGATTGGCCTCAGAGGCAGCCTTGGTGTGGACGGGGARAG
TGGCTTCCTCCTTCACGTCACCAGGACAGGTGCCCACTACATCCTCTTTCCCTGCGCAAGCTCCCTCTGE
GGCTGCTCTGTGAAGGGTCTCTACGAGAAGGTGACCGGGAGCGGCGGCCCGTTCAAGAGTGACCCGCACT
GGGAGAGCATGCTCAATGCCACCACCCGCAGGATGCTTTCCCACAGCTCTGGAGCAGTGCGCTACCTGAT
GCATGTCCCAGGGAACGCCGGTGCAGATGTGCTTICTTGTGGGCTCAGAGGCCTTICGTGCTGCTGGACGGE
CAGGAGCTGACGCCTCGCTGGACACCCAAGGCAGCCCATGTCCTGAGAARACCCATCTTCGGCCGCTACA
AACCAGACACCTTGGCTGTAGCCGTTGAARACGGAACTGGCACCGACAGACAGATCCTIGTTICTGGACCT
TGGCACTGGAGCCGTCCTGTGTAGCCTAGCCCTCCCGAGCCTCCCTGGGGGTCCACTGTCCGCCAGCCTG
CCGACCGCAGACCACCGCTCAGCCTTCTTICTTCTGGGGCCTCCACGAGC TGGGGAGCACCAGCGAGACGE
AGACCGGGGAGGCCCGGCACAGCCTGTACATGTTCCACCCCACCCTIGCCGCGCGTGCTGCTGGAGCTGGT
CAATGTCTCTACCCACATTGTCGCCTTTGACGCCGTICCTGTTTGAGCCAAGCCGCCACGCCGCCTACATC
CTTCIGACAGGCCCGGCAGACTCAGRGGCACCCGGCCTGGTCTCTGTGATCAAGCACAAGGTGCGGGACC
TTGTCCCAAGCAGCAGGGTGGTCCGCCTGGGTGAGGGTGGGCCAGACAGTGACCAAGCCATCAGGGACCE
GTTCTCCCGGCTIGCGGTACCAGAGTGAGGCGTAGAGGCACGCCAGCCAGAGCCTGTGGAGAGACTCCGCC
TGCTGACACTARACGTCCTIGGGAARGTGGGCCCTTICCCTGGGTCTCTGCACTGACTCCCCCACTCCTGACC
CTGGTGATGGTCGCCACTGGGCAGCAGCAGCCTTACCAGTCCTCCATGATCACACCCAGGGACCTGCATG
GGTGAGGGGACACCCIGGGCCTCTCTCCCGCCCAGCATCCTCCCTGAGTCCCCACACAGGGCCTCACTCT
GCACCCCACCAGGGTCCCGCTCACACCAGGCAGCCTTCATAGTGGTCTCCCTGGCCACCTTGGGCAGAGL
TGGGTCATGCAGCACCCCATCCTTACCCGGTGCCCTCTCCTTIGCCAGCTTCTCCCCAGGCCAGAGCGGCC
ATCGCGTAGAAAGAACCAGGGTGTCCCCGGGACAGGCCGTCCCCCACCCCATCCTGTAGAAGTCCATTCC
CCTTTICCCTCCTGTGCTCTGTCCCCCAAGGAGTCATGGAACTCAGGGTACTGGGCCTCARCGGGAACCT
GAGACAGCTCCAGCTTCGCAGCCCTTCCCGGAGCTACAGGGGEATCCTCTAGCATGGGGGGTGTGACTTG
GTTCCTTTGACCAGGTCCTGTGAGGAAGCCTGGAGCAAGGGTCTCCCCCAGCAGGATGGGTGGGGCCTGL
TCTGGAGCTGAGCCCGTGGCCGCTCACAGGTGTCCTTAGTIGGIGTIGCAGCTGTCTACTGGCTIGCATGTG
CTIGTGAATATCCCAAGGAACTGGCTGTIGGAATGCGTGTTTGGGTCAGTCIGTGCCCTCTCAGTAGACACT
GGAGCTGCTCTGTCCCTGAAGAGGCCCCGTGCCCCAGGCATGGCAAGCGCCTGCCTCTCCCCTICCGRTG
CTCACACGCCCACGCCGTGCCACCCGATGCAGGACTCACCTCTGTGCCTIGCTGCTCCTGAGGCCCAAGS
GCAGCCATGGTGCTCTGTACTGCTCGGGCCGCCCAGGTCACAGAGCCTGAGCTTCGTAGCCAAAGCAGCC
TGATGACCCACCCACCAAGGAAGAAAGCAGAATAAACATTTTITGCACTGCCTGARAAACCCCGGTGGTCA
GGCGTGAGCCTAAAAAAAARAAAAAARAAR (SEQ ID NO: 35)

Translated protein sequence

MLDHKDLEAEIHPLKNEERKSQENLGNPSKNEDNVKSAPPQSRL
SRCRAAAFFLSLFLCLFVVFVVSFVIPCPDRPASQRMWRIDYSAAVIYDFLAVDDING
DRIQDVLFLYKNINSSNNEFSRSCVDEGFSSPCTFAAAVSGANGSTLWERPVAQDVALV
ECAVPQPRGSEAPSACILVGRPSSFIAVNLF TGETLWNHSSSFSGNASILSPLLQVPD
VDGDGAPDLLVLTQEREEVSGHLYSGSTGHQIGLRGSLGVDGESGFLLHVTRTGAHY I
LFPCASSLCGCSVKGLYEKVIGSGGPFKSDPHWESMLNATTRRMLSHSSGAVRYLMHV
PGNAGADVLLVGSEAFVLLDGQELTPRWTPKAAHVLRKPIFGRYKPDTLAVAVENGTG
TDRQILFLDLGTGAVLCSLALPSLPGGPLSASLPTADHRSAFFFWGLHELGSTSETET
GEARHSLYMFHPTLPRVLLELANVSTHIVAFDAVLFEPSRHAAYILLTGPADSEAPGL
VSVIKHKVRDLVPSSRVVRLGEGGPDSDQAIRDRFSRLRYQSEA (SEQ ID NO: 36)
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mRNA Sequence

TAGACCTCAGCTTCCTCTGTCACCATGGTGCCGGCTCGGCTGGGCCCGGCGETCGCCATGGTAACTGGGE
CGGGTCGCAGGGTCCTGGCAGGCTGGGCGCATGCGCGCGGGGACTACAAGCCGCGCCGCGCTGCCGLTGE
CCCCTCAGCAACCCTCGACATGGCGCTGAGGCGGCCACCGCGACTCCGGCTCTGCGCTCGGCTGCCTGAC
TTCTTICCTIGCTGCTGCTTTTCAGGGGCTGCCTGATAGGGGCTGTAAATCTCAAATCCAGCAATCGAACCC
CAGTGGTACAGGAATTTGAAAGTGTGGAACTGTCTTGCATCATTACGGATTCGCAGACARGTGACCCCAG
GATCGAGTGGAAGARAATTCAAGATGAACAAACCACATATGTGTTTTTTGACAACAAARTTCAGGGAGAC
TTGGCGGGTCGTGCAGAAATACTGGGGAAGACATCCCTGAAGATCTGGAATGTGACACGGAGAGACTCAG
CCCTTTATCGCTGTGAGGTCGTTGCTCGARATGACCGCAAGGAAATTGATGAGATTGTGATCGAGTTAAC
TGTGCAAGTGAAGCCAGTGACCCCTIGTCTGTAGAGTGCCGAAGGCTGTACCAGTAGGCAAGATGGCAACA
CIGCACTGCCAGGAGAGTGAGGGCCACCCCCGGCCTCACTACAGCTGGTATCGCAATGATGTACCACTGC
CCACGGATTCCAGAGCCAATCCCAGATTTCGCAATTCTICTTTCCACTTAAACTCTGARACAGGCACTTT
GGTGTTCACTGCTGTTICACAAGGACGACTCTGGGCAGTACTACTGCATTGCTTCCAATGACGCAGGCTCA
GCCAGGTGTGAGGAGCAGGAGATGGAAGTCTATGACCTGAACATTGGCGGAATTATTIGGGGGGGTICTGE
TTGTCCTTGCTGTACTGGCCCTGATCACGTTGGGCATCTGCTGTGCATACAGACGTGGCTACTTCATCAR
CAATAAACAGGATGGAGAAAGTTACAAGAACCCAGGGAAACCAGATGGAGTTAACTACATCCGCACTGAC
GAGGAGGGCGACTTCAGACACAAGTCATCGTITIGTGATCTGAGACCCGCGGTGTGGC TGAGAGCGCACAG
AGCGCACGTGCACATACCTCTGCTAGAAACTCCTGTCAAGGCAGCGAGAGC TGATGCACTCGGACAGAGC
TAGACACTCATTCAGAAGCTTTTCGTTTTGGCCAARGTIGACCACTACTCTTCTTACTCTAACAAGCCAC
ATGAATAGAAGARTTTTCCTCAAGATGGACCCGGTARATATAACCACAAGGAAGCGAAACTGGGTGCGTT
CACTGAGTTGGGTTICCTAATCTGTTTCTGGCCTIGATTCCCGCATGAGTATTAGGGTGATCTTARAGAGTT
TGCTCACGTRARCGCCCGTGCTGGGCCCTGTGAAGCCAGCATGTTICACCACTGGTCGTTCAGCAGCCACS
ACAGCACCATGTGAGATGGCGAGGTGGCTGGACAGCACCAGCAGCGCATCCCGGCGGGAACCCAGAARAG
GCTTCTTACACAGCAGCCTTACTTCATCGGCCCACAGACACCACCGCAGTTTICTTCTTAAAGGCTCIGCT
GATCGGTGTIGCAGTGICCATTGTGGAGAAGCTITTIGGATCAGCATTTIGTARAAACAACCARAATCAG
GAAGGTAAATIGGTTGCTGGAAGAGGGATCTTGCCTGAGGAACCCTGCTIGTCCAACAGGGTGTCAGGAT
TTAAGGAAAACCTTCGTCTTAGGCTAAGTCTGAAATGGTACTGAAATATGCTTTICTATGGGTICTTIGTITT
ATTTTATAAAATTTTACATCTAARTTTTIGCTAAGGATGTATTITGATTAT TGAAAAGAAAATTTCIATT
TAAACTGTAAATATATIGTCATACAATGTTAAATAACCTATTTITTITARAAAAGTTCAACTTAAGGTAGA
AGTTCCAAGCTACTAGTGTTAAATTGGAARATATCAATAATTAAGAGTATTTTACCCAAGGAATCCICTC
ATGGAAGTTTACTGTGATGTTCCTTTTCTCACACAAGTTTTAGCCTITITTCACAAGGGAACTCATACTGT
CTACACATCAGACCATAGTTIGCTTAGGAARCCTTTAAAAATTCCAGTTAAGCAATGTTGARATCAGTTTG
CATCICTICAAAAGARACCTCTICAGGTTAGCTTTGAACTGCCTCTTCCTGAGATGACTAGGACAGTCTIGT
ACCCAGAGGCCACCCAGAAGCCCTCAGATGTACATACACAGATGCCAGTCAGCTCCTGGGGTTGCGCCAG
GCGCCCCCGCTCTAGCTCACTGTTGCCTICGCTGTCTGCCAGGAGGCCCTGCCATCCTTGGGCCCTGGCAG
TGGCTGTGTCCCAGTGAGCTTTACTCACGTGGCCCTTGCTTCATCCAGCACAGCTCTCAGGTGGGCACTG
CAGGGACACTGGTGTCTTCCATGTAGCGTCCCAGCTTTGGGCTCCTGTAACAGACCTCTTTTTIGGTTATG
GATGGCTCACAARATAGGGCCCCCAATGCTATITTTITITITTTAAGTTTGTTTAATTATTTIGTTAAGATT
GTCTAAGGCCAAAGGCAATTGCGAAATCAAGTCTGTCAAGTACAATAACATTTTTAARAGAAARTGGATC
CCACTGTTICCICITTGCCACAGAGAAAGCACCCAGACGCCACAGGCTCTGTCGCATTTCAARACARACCA
TGATGGAGTGGCGGCCAGTCCAGCCTTTTAAAGAACGTCAGGTGGAGCAGCCAGGTGAAAGGCCTGGLCGG
GGAGGAAAGTGAAACGCCTGAATCAAAAGCAGTTTTCTAATTTTGACTTTAAATTTTTCATCCGCCGGAG
ACACTGCTCCCATITGIGGGGGGACATTAGCAACATCACTCAGAAGCCTGTGTTCTTCAAGAGCAGGTGT
TCTCAGCCTCACATGCCCTGCCGTGCTGGACTCAGGACTGAAGTGCTGTAARAGCAAGGAGCTGCTGAGAA
GGAGCACTCCACTGTGTGCCTGGAGAATGGCTCTCACTACTCACCTTGTCTTTCAGCTTCCAGTGTICTTG
GGITITTTATACTTTGACAGCTTTTTTTTAATTGCATACATGAGACTGTGTTGACTITTTTTAGTTATGT
GAAACACTTIGCCGCAGGCCGCCTGGCAGAGGCAGGAAATGCTCCAGCAGTGGCTCAGTGCTCCCIGETG
TCTGCTGCATGGCATCCTGGATGCTTAGCATGCAAGTTCCCTCCATCATTGCCACCTTGGTAGAGAGGGA
TGGCTCCCCACCCTCAGCGTTGGGGATTCACGCTCCAGCCTCCTICTTIGGTTGTCATAGTGATAGGGTAG
CCTTATTGCCCCCTCTITCTTATACCCTAAAACCTTCTACACTAGTGCCATGGGAACCAGGTCTGARAAAG
TAGAGAGAAGTGAAAGTAGAGTCTGGGAAGTAGCTGCCTATAACTGAGACTAGACGGAAAAGGAATACTC
GIGTATTTTAAGATATGAATGTGACTCAAGACTCGAGGCCGATACGAGGCTGTGATTCTGCCTTTGGATG
GATGTITGCTGTACACAGATGCTACAGACTTGTACTAACACACCGTAATTIGGCATTTIGTTTAACCTCATT
TATAAAAGCTTCAARAARACCCAAAARAACCCAAA (SEQ ID NO: 37)

Translated protein sequence

69




MVPARLGPAVAMVTGAGRRVLAGWAHARGDYKPRRAAAGPSATL
DMALRRPPRLRLCARLPDFFLLLLFRGCLIGAVNLKSSNRTPVVQEFESVELSCIITD
SQTSDPRIEWKKIQDEQTTYVFFDNKIQGDLAGRAEILGKTSLEIWNVTRRDSALYRC
EVVARNDRKEIDEIVIELTVQVKPVIPVCRVPKAVPVGKMATLHCQESEGHPRPHYSW
YRNDVPLPTDSRANPRFRNSSFHLNSETGTLVF TAVHKDDSGQYYCIASNDAGSARCE
EQEMEVYDLNIGGIIGGVLVVLAVLALITLGICCAYRRGYF INNKQDGESYKNPGKPD
GVNYIRTDEEGDFRHKSSFVI (SE NO: 38)

mRNA Sequence

AGTGAGCGACACAGAGCGGGCCGCCACCGCCEAGCAGCCCTCCGGLAGTCTCCGCGTCCGTTAAGCCCGC
GGGTCCTCCGLGAATCGGCGETGEGTCCEGCAGCCGAATGCAGCCCCGCAGCGAGCGCCCGGLCGGCAGS
ACGCAGAGCCCGGAGCACGGCAGCCCGGRGCCCGGGCCCGAGGCGCCGCCGCCTCCACCGCCGCAGCCGL
CGGCCCCCGAGGCAGAGCGCACGCGGCCCCGGCAGGCTCGGCCCGCAGCCCCCATGGAGGGAGCCGTIGCA
GCTGCTGAGCCGCGAGGGCCACAGCGTGGCCCACAACTCCAAGCGGCACTACCACGATGCCTTCGTGGCC
ATGAGCCGCATGCGCCAGCGCGGCCTCCTGTGCGACATCGTCCTGCACGTGGCTGCCAAGGAGATCCGTG
CGCACAAAGTGGTGCTGGCCTCCTGCAGCCCCTACTTCCACGCCATGTTCACARATGAGATGAGCGAGAG
CCGCCAGACCCACGTGACGCTGCACGACATCGACCCTCAGGCCTTGGACCAGCTGGTGCAGTTTGCCTAC
ACGGCTGAGATTGTGGTGGGCGAGGGCAATGTGCAGACTCTGCTCCCAGCCGCCAGTCTCCTGCAGCTGA
ATGGCGTCCGAGACGCTTGCTGCAAGTTICTACTGAGTCAGCTCGACCCCTCCAACTGCCTGGGTATCCG
GGGCTTTGCCGATGCGCACTCCTGCAGCGACCTGCTCAAGGCCGCCCACAGGTACGTGCTGCAGCACTTC
GTGGACGTGGCCAAGACCGAGGAGTTTATGCTGCTGCCCCTGARACAGGTTCTGGARCTGGTCTCTAGCG
ACAGCCTGAACGTGCCTTCAGAGGAGGAGGTCTACCGAGCCGTCCTGAGCTGGGTGAAACACGACGTGGA
CGCCCGCAGGCAGCATGTCCCACGGCTCATGARAGTGTGTGCGGCTGCCCTTGCTGAGCCGCGACTTCCTG
CTGGGCCACGTGGATGCCGAGAGCCTGGTGAGGCACCACCCTGACTGCAAGGACCTCCTCATCGAGGCCC
TGAAGTTCCACCTGCTGCCTGAGCAGAGGGGCGTCCTAGGCACCAGCCGCACACGTCCCCGGLCGCTGCGA
GGGGGCCGGGCCTGTIGCTTTTTGCTGTGGGCGGCGGGAGCCTGTTTGCCATCCACGGAGACTGTGAGGCC
TACGACACGCGCACCGACCGCTGGCACGTGGTGGCCTCCATGTCCACGCGCCGGGCCCGGGTGGGAGTGE
CTGCGGTGGGGAACCGGCTCTATGCTGTGGGCGGC TATGATGGGACCTCAGACCTGGCTACCGTGGAGTC
CTACGACCCCGTGACTAACACGTGGCAGCCGGAGGTGTCCATGGGCACAAGGCGAAGCTGCCTGGGTGTG
GCCGCCTTGCATGGACTCCTGTACTCGGCCGGCGGCTATGACGGGGCCTCCTGCCTGAACAGTGCTGAALC
GCTACGACCCCCTGACCGGAACGTGGACGTCCGTCGCTGCCATGAGCACCCGGAGGCGCTATGTGCGAGT
GGCCACGCTTGATGGGAACCTGTATGCTGTGGGCGGCTACGACAGC TCCTCACACCTGGCCACTGTGGAG
AAGTATGAGCCCCAGCTGAACGTGTGGTCGCCCGTGGCGTCCATGCTGAGCCGACGCAGCTCAGCGGGLE
TGGCCGTGCTGGAGGGCTGCCCTGTACGTGGCAGGGGGCAACGACGGCACCAGCTGCCTCAACTCGGTAGA
GAGATACAGTCCARAGGCTGGAGCCTGGGAAAGCGTGGCGCCCATGAATATCCGCAGGAGCACGCATGAC
CTGGTGGCCATGGACGGATGGTTGTACGCCGTGGGGGGTAACGACGGTAGCTCCAGCCTCAACTCCATCG
AGAAGTACAACCCGAGGACCAACAAGTGGGTGGCCGCATCCTGCATGTTCACCCGGCGCAGCAGTIGIGGG
TGTGGCGGTGCTGGAGCTGCTCARTTTCCCGCCGCCATCCTCCCCGACGCTGTCCGTGTCCTCCACCAGC
CTCTGACCCACCTACCACCAGAGGCCTGCAGCCTCCCACATGCCTTAAGGGGACCGTGGCCCCCACCAGG
GACGTCCTGCGCCATCCGTTCACGTICTCTGCATCCATTCCTICATGTCTTITATTTAGTIGTTITATTTATT
TAGTTATTTATCTTATITATTIGAGGGGTGAGGAGTGCCACGGCTGCCCGTTTACACCTITAGCGTCTGGT
CCTCCTGCGTIGTCCTCCCCTCCACTGCCTGCATGGGGGGCGCGGGGAGTGACCAGGCGGGGGCCTCACCE
CCCCAGGGCCGTTGCCTGCTCAGACCTTGCAGGCTGTGGAGCAAGAGGCCCTGGGTCTCTCCAAGCAGCT
GCAGACCCCAGCTCGAATTTTGCACATGGCGGGGTCCCGGGAAGGGTGGGGAGCAGTTGTCCTICCIGTC
GTCGTCTGCCGTGTGCCATCTTTCCTGGATCTIGTAGTGGGTGCACACGCGTGCACTGGGACCCCACACA
GCAATACGAGTCCARCTTAATAAACACATTICTGGGGTTCCTCAAAARRAANARANARAAR (SEQ ID NO:

Translated protein sequence

MOPRSERPAGRTQSPEHGSPGPGPEAPPPPPPQPPAPEAERTRP

ROARPAAPMEGAVQLLSREGHSVAHNSKRHYHDAFVAMSRMRQRGLLCDIVLHVAAKE
IRAHKVVLASCSPYFHAMFTNEMSESRQTHVTLHDIDPQALDQLVQFAYTAEIVVGEG
NVQTLLPAASLLQLNGVRDACCKFLLSQLDPSNCLGIRGFADAHSCSDLLKAAHRYVL
QHFVDVAKTEEFMLLPLKQVLELVSSDSLNVPSEEEVYRAVLSWVKHDVDARRQHVPR
LMKCVRLPLLSRDFLLGHVDAESLVRHHPDCKDLLIEALKFHLLPEQRGVLGTSRIRP
RRCEGAGPVLFAVGGGSLFAIHGDCEAYDTRTDRWHVVASMSTRRARVGVAAVGNRLY
AVGGYDGTSDLATVESYDPVINTWQPEVSMGTRRSCLGVAALHGLLYSAGGYDGASCL
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NSAERYDPLTGIWISVAAMSTRRRYVRVATLDGNLYAVGGYDSSSHLATVEKYEPQVN
VWSPVASMLSRRSSAGVAVLEGALYVAGGNDGTSCLNSVERYSPKAGAWESVAPMNIR
RSTHDLVAMDGWLYAVGGNDGSSSLNSIEKYNPRTNKWVAASCMF TRRSSVGVAVLEL
LNFPPPSSPTLSVSSTSL (SEQ ID NO: 40)

mRNA Sequence

ACTCITCGTCATCACCTICTCCTATTCGCCTGGACAAGCTCATGTTTGCAGGAGCACCATGICTTGCICGT
CTCGCGCCTCCTCCTCCAGGGCTGGAGGCAGCAGCTCAGCCAGGGTGTCTGCTGGTGGAAGCAGCTICAG
CAGTGGAAGCAGATGIGGTCTGGGGGGCAGCTCGGCCCAGGGL TTCCGAGGAGGAGCCAGCAGCTGCAGC
CTGAGTGGGGGGTCTAGCGGTGCTTITTGGGGGCAGCTTTGGAGGGGGCTTTGGTAGCTGC TCAGTAGGGG
GIGGTTTTGGGGGAGCTTCAGGCTCTGGGACAGGATTTGGTGGGGGTTCTAGCTTTGGCGGGGTICTCTGE
ATTTGGCAGGGGTITCTIGGATTCTIGIGGGAGTITCTAGATTCAGCAGTGGTGCTACTGGAGGCTTCTACAGC
TATGGTGGTGGTATGGGAGGTGGTGT IGGCGATGGGGGGCTTTTICTCTGGAGGGGARAAGCARACCATGC
AGAACCTCAATGACCGCTTGGCCAATTACCTAGACAAGGTCAGAGCCCTGGAGGAGGCTAACACTGATCT
GGAGAACAAAATCARGGAGTGGTATGACAAATATGGGCCTGGGTCTGGAGACGGTGGATCGGGAAGAGAT
TATAGCAAATACTATTCAATAATTGAAGATCTCAGAAACCAGATCATTGCTGCCACTGTTGAAARATGCTG
GGATCATTTIGCACATTGACAATGCCAGATIGGCTGCTGATGACTTCAGACTGAAGTATGAGAACGAGCT
GTGTCTCCGGCAGAGCGTGGAGGCTGACATCAATGGCCTGCGGAARGTCCTGGATGACCTGACTATGACC
CGCTCTGACCTGGAGATGCAGATTGAGAGTTTCACCGAGGAGC TAGCCTACCTGAGGAAGAACCACGAGG
AGGAAATGAAGAATATGCAAGGAAGCTCTGGAGGGGAGGTGACCGTAGARAATGAATGCTGCGCCAGGGAC
CGACCTGACCAAATTACTGAATGACATGAGGGCGCAGTACGAGGAGCTGGCTGAGCAARACCGCCGAGAG
GCTGAGGAGCGGTTCAACAAGCAGAGCGCATCACTACAAGCACAAATCTCCACTGATGCTGGGGCAGCCA
CTTCTGCCAAGAATGAGATAACAGAACTAAAACGTACCCTGCAAGCCCTGGAARTTGAGCTTCAGTCCCA
ACTGGCCATGAAAAGCTCCCTGGAGGGAACCCTGGCTGACACAGAAGCTGGCTACGTGGCTCAGCTGTCA
GAAATTCAAACGCAGATCAGTGCCCTGGAGGAGGAGATCTGCCAGATCTGGGGTGAGACTAAATGCCAGA
ACGCAGAGTACAAGCAATTGCTGGACATCAAGACACGCCTGGAGGTGGAGATCGAGACCTACCGCCGCCT
GCTCGATGGAGAGGGAGGTGGTTCTAGT TTTGCAGAATTTGGTGGTAGARACTCAGGATCTGTAAACATG
GGATCCAGGGATCTGGTATCTGGTGACTCAAGATCTGGARAGCTGTTCTGGTCAAGGACGAGATTCAAGCA
AGACTAGAGTGACTAAGACTATCGTAGAGGAGTTIGGTGGATGGCAAGGTTGTCTCGTCTCAAGTCAGCAG
TATTTCTGAGGTGAAAGTTAAATAAGGAACTTCCAGATCAACAAAAGTGTCTTTCAAAGAAAAAAAAATC
AAGAAGGACACAAGCGAAGAAATGGCATCAATCTAGGCATCTTTICTGGATAATTTCAGGAARAGCTTCAG
TCCAGAAATGGATGACTAGCCAACTTTICTIGCATCTTICTIATITCCTCATTAGAATGCTCTIGARRTAGC
TGAATTAACAACTTTGCTTTAATTGTTICTATGCTTCAATAAATTTACTTITTGCAAGTTAARAAARAARA
AAAAAAA (SEQ ID NO: 41)

Translated protein sequence

MSCSSRASSSRAGGSSSARVSAGGSSFSSGSRCGLGGSSAQGER

GGASSCSLSGGSSGAFGGSFGGGFGSCSVGGGF GGASGSGTGF GGGSSFGGVSGFGRG
SGFCGSSRFSSGATGCGEF YSYGGGMGGGVGEDGGLF SGGEKQTMONLNDRLANYLDKVRA
LEEANTDLENKIKEWYDKYGPGSGDGGSGRDYSKYYSITIEDLRNQIIAATVENAGIIL
HIDNARLAADDFRLKYENELCLRQSVEADINGLRKVLDDLTMTRSDLEMQIESFTEEL
AYLRKNHEEEMKNMQGSSGGEVTVEMNAAPGTDLTKLLNDMRAQYEELAEQNRREAEE
RFNKQSASLQAQISTDAGAATSAKNEITELKRTLQALEIELQSQLAMKSSLEGTLADT
EAGYVAQLSEIQTQISALEEEICQIWGETKCONAEYKQLLDIKTRLEVEIETYRRLLD
GEGGGSSFAEFGGRNSGSVNMGSRDLVSGDSRSGSCSGQOGRDSSKTRVTKTIVEELVD
GKVVSSQVSSISEVKVK (SEQ ID NO: 42)

mRNA Sequence

ATTCTAACCGCAAGGAGTAGCGGAGGGGAGGTCGTGATGGCGGCGCCGGAGGCGGAGGTTCTGTCCTCAG
CCGCAGTCCCTGATTTGGAGTGGTATGAGAAGTCCGAAGARACTCACGCCTCCCAGATAGAACTACTITGA
GACAAGCTCTACGCAGGAACCTCTCAACGCTTCGGAGGCCTTITTGCCCAAGAGACTGCATGGTACCAGTG
GIGTTICCTGGGCCTGTIGAGCCAGGAAGGCTGCTGTCAGTTTACTTGTGAACTTCTARAGCATATCATGT
ATCAACGCCAGCAGCTCCCTCTGCCCTATGAACAGCTTAAGCACTTITTACCGARAACCTTCTCCCCAGGT
AGAGGAGATGCTGAAGAAGAAACCTCGGGCCACCACTGAGGTGAGCAGCAGGAAATGCCAACAAGCCCTG
GCAGAACTIGGAGAGTGTCCTCAGCCACCTGGAGGACTTICTTTGCACGGACACTAGTACCGCGAGTGCTGA
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TICTCCTIGGGGGCAATGCCCTARGCCCCAAGGAGTTCTATGAACTCGACTTGICTICIGCTGGCCCCCTA
CAGCGIGGACCAGAGCCTGAGCACAGCAGCTTGTTTGCGCCGTCTCTTICCGAGCCATATTCATGGCTGAT
GCCTTTAGCGAGCTTCAGGCTCCTCCACTCATGGGCACCGTCGTCATGGCACAGGGACACCGCAACTGTG
GAGAAGATTGGTITICGACCCAAGCTCAACTATCGAGTGCCCAGCCGGGGCCATAAACTGACTGTGACCCT
GTCATGTGGCAGACCTITCCATCCGAACCACGGCTTGGGAAGACTACATTTGGTTCCAGGCACCAGTGACA
TTTAAAGGCTICCGCGAGTGAATGAGTGCTTCTTAATCCTARAAACACAATGGCTGAATTATCTTICTCC
ATGTGGCGCTGAATCACCCATCTGGTTTGGAGCTAGAGTTIGCTTCCTGGTGAGAGAGGAAGCAACTCTCC
TICTGGTTIGICTGCCTCCCCTCAGATTTCCTGATAGGCTGATGGCATGTGGCTGTGACTGTGACTGTAAT
CATTGCTGAACAACATCTCTTITGAATCAAAGGTTGATTTTCCCAGAGGGTGCTGGGTCAGGCATTTCTAT
TAGGAGTIGGAAAGCAAAAATGGGTCCATAGACACTCTATGGAGGTGTCCCTTTCTGCTCTTTGCTGTGT
CCTTICAGAATTTITACCAGGAACATAATGTGGATGTGACTTATGAACTTAAATATARAATAARTAGATT
CTTATTATATTTITCCTGARAAAA (SEQ ID NO: 43)
Translated protein sequence

MAAPEAEVLSSAAVPDLEWYEKSEETHASQIELLETSSTQEPLN
ASEAFCPRDCMVPVVFPGPVSQEGCCQF TCELLKHIMYQRQQLPLPYEQLKHFYRKPS
PQAEEMLKKKPRATTEVSSRKCQQALAELESVLSHLEDFFARTLVPRVLILLGGNALS
PKEFYELDLSLLAPYSVDQSLSTAACLRRLFRAIFMADAFSELQAPPLMGTVVMAQGH
RNCGEDWFRPKLNYRVPSRGHKLTVILSCGRPSIRTTAWEDYIWFQAPVIFKGFRE (SEQ ID NO: 44)

mRNA Sequence

AACCACAAALCCCGCCAGGCCGGTGCGGGAGC TGCGGAGCATCCGLCTGCGGTCCTCGCCGAGALCCCCCGL
GCGGATTCGCCGGTCCTTCCCGCGGGCGCGACAGAGCTGTCCTCGCACCTGGATGGCAGCAGGGGCGCCG
GGGTCCTCTCGACGCCAGAGAGAAATCTCATCATCTGTGCAGCCTTCTTAAAGCAAACTAAGACCAGAGG
GAGGATTATCCTITGACCTTTGAAGACCAAAACTAAACTGAAATTTAARATGTTCTTCGGGGGAGAAGGGA
GCTTGACTTACACTTIGGTAATAATTTGCTTCCTGACACTAAGGCTGTCTGCTAGTCAGAATTGCCTCAA
AAAGAGTCTAGAAGATGTTIGTICATTGACATCCAGTCATCTCTTTICTAAGGGAATCAGAGGCAATGAGCCC
GTATATACTTCAACTCAAGAAGACTGCATTAATTICTTGCTGTTCAACAARAAAACATATCAGGGGACAAAG
CATGTAACTTGATGATCTTCGACACTCGAAARACAGCTAGACAACCCAACTGCTACCTATTTTTCTGTCC
CAACGAGGAAGCCTGTCCATTGAAACCAGCAAAAGGACTTATGAGTTACAGGATAATTACAGATTTICCA
TCTITTGACCAGARATTTGCCAAGCCAAGAGTTACCCCAGGAAGATTCTCTICTTACATGGCCAATTTTCAC
AAGCAGTCACTCCCCTAGCCCATCATCACACAGATTATTCAAAGCCCACCGATATCTCATGGAGAGACAC
ACTTTCTCAGAAGTTTIGGATCCTCAGATCACTTGGAGARACTATTTAAGATGGATGAAGCAAGTGCCCAG
CICCTIIGCTITATAAGGAARAAGGCCATTCTCAGAGTTCACAATTTTICCTCTGATCAAGAARTAGCTCATC
TGCTGCCTGAAAATGTGAGTGCGCTCCCAGCTACGGTGGCAGTTGCTTCTCCACATACCACCTCGGCTAC
TCCARAGCCCGCCACCCTTCTACCCACCAATGCTTCAGTGACACCTTCTGGGACTTCCCAGCCACAGCTG
GCCACCACAGCTCCACCTGTAACCACTGTCACTTCTCAGCCTCCCACGACCCTCATTTICTACAGTTITITTA
CACGGGCTGCGGCTACACTCCAAGCAATGGCTACAACAGCAGTTCTGACTACCACCTTTCAGGCACCTAC
GGACTCGAAAGGCAGCTTAGAAACCATACCGTTTACAGAAATCTCCAACCTAACTTTGAACACAGGGAAT
GTGTATAACCCTACTGCACTTTCTATGTCAAATGTGGAGTCTTCCACTATGAATAAAACTGCTTCCIGGE
AAGGTAGGGAGGCCAGTCCAGGCAGTTCCTCCCAGGGCAGTGTTCCAGAARATCAGTACGGCCTTCCATT
TGARARATGGCTTICTTATCGGGTCCCTGCTCTTTGGTGTCCTIGTTCCTGETGATAGGCCTCGTCCTCCTG
GGTAGRATCCTCTICGGAATCACTCCGCAGGARACGTTACTCAAGACTGGATTATTITGATCAATGGGARTCT
ATGTGGACATCTAAGGATGGAACTCGGTGTCTCTTAATTCATTTAGTAACCAGAAGCCCARATGCAATGA
GTTTCTGCTGACTTGCTAGTCTTAGCAGGAGGTTGTATTTTGAAGACAGGAAAATGCCCCCTTICTGCTTT
CCTTTITITITITIGGAGACAGAGTCTIGCTTIGTTGCCCAGECTGGAGTGCAGTAGCACGATCTICGGCT
CTCACCGCAACCTCCGTICICCTGGGTTCAAGCGATTICTCCTGCCTCAGCCTCCTAAGTATCTGGGATTAC
AGGCATGTGCCACCACACCTIGGGTIGATITTITIGTIATITTTAGTAGAGACGGGGTITICACCATGTTGGTICAG
GCTGGICTCARACTCCTGACCTAGTGATCCACCCTCCTCGGCCTCCCARAGTGCTGGGATTACAGGCATG
AGCCACCACAGCTGGCCCCCTTCTGTTTTATG T TTGGTTTTTGAGAAGGRAATGAAGT GGGAACCARRTTA
GGTAATTTTGGGTAATCTGTICTCTAAAATATTAGCTAAAAACAAAGCTCTATGTAAAGTAATARAGTATA
ATTGCCATATAAATTTICAAAATTCAACTGGCTTTTATGCAAAGAAACAGGTTAGGACATCTAGGTTCCAR
TTCATTCACATTCTTGGTTCCAGATAAAATCAACTGTTTATATCAATTTCTAATGGATTTGCTTTTCTTT
TTATATGGATTCCTTTAAAACTTATTCCAGATGTAGTTCCTTCCAATTAAATATTTG (SEQ ID NO: 45)
Translated protein sequence

MFFGGEGSLTYTLVIICFLTLRLSASQNCLKKSLEDVVIDIQSS
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LSKGIRGNEPVYTSTQEDCINSCCSTENISGDKACNLMIFDTRKTARQPNCYLFFCPN
EEACPLKPAKGLMSYRIITDFPSLTRNLPSQELPQEDSLLHGQFSQAVTPLAHHHTDY
SKPTDISWRDTLSQKFGSSDHLEKLFEMDEASAQLLAYKEKGHSQSSQF SSDQEIAHL
LPENVSALPATVAVASPHTTSATPKPATLLPTNASVIPSGTSQPQLATTAPPVTTIVTS
QPPTTLISTVFTRAAATLQAMATTAVLTTITFQAPTDSKGSLETIPFTEISNLTLNTGN
VYNPTALSMSNVESSTMNKTASWEGREASPGS SSQGSVPENQYGLPFEKWLLIGSLLF

GVLFLVIGLVLLGRILSESLRRKRYSRLDYLINGIYVDI (SEQ ID NG: 46)

mRNA Sééuencé

GCGAGGTGGGGTAGGCGGGCAAGGCGGGCGCCGAGGTTTIGCAAAGGCTCGCAGCGGCCAGAAACCLGGLT
CCGAGCGGLGGLGGCCCGGCTTCCGCTGCCCGTGAGCTAAGGACGGTCCGCTCCCTCTAGCCAGCTCCGA
ATCCTGATCCAGGCGGGGGCCAGGGGCCCCTCGCCTCCCCTCTGAGGACCGARGATGAGCTTCCTCTITCA
GCAGCCGCTCTTCTAAARACATTCAAACCARAGAAGAATATCCCTGARGGATCTCATCAGTATGAACTICTT
AAAACATGCAGAAGCAACTCTAGGAAGTGGGAATCTGAGACAAGCTGTTATGTTGCCTGAGGGAGAGGAT
CTCAATGAATGGATTGCTGTGAACACTGTGGATTTCTTTAACCAGATCARCATGTTATATGGAACTATTA
CAGAATTCTGCACTGAAGCAAGCTGTCCAGTCATGTCTGCAGGTCCGAGATATGAATATCACTGGGCAGA
TGGTACTAATATTAAAAAGCCAATCARATGTTCTGCACCAARATACATTGACTATTTGATGACTIGGGTT
CAAGATCAGCTTIGATGATGAAACTCTTITTTCCTTCTAAGATTGGTGTCCCATTTCCCAAARACTTTATGT
CIGTGGCAAAGACTATTCTAAAGCGTCTIGTTCAGGGTTITATGCCCATATTTATCACCAGCACTTITGATTC
TGTGATGCAGCTGCAAGAGGAGGCCCACCTCAACACCTCCTTTAAGCACTTTATTTICTTTGTTCAGGAG
TTTAATCTGATTGATAGGCGTGAGCTGGCACCTCTTCAAGAATTAATAGAGAAACTTGGATCAAAAGACA
GATARATGTTTCTTCTAGAACACAGTTACCCCCTTGCTTCATCTATTGCTAGAACTATCTCATTGCTATC
TGITATAGACTAGTGATACAAACTTTAAGAARACAGGATARARAGATACCCATTGCCTGTGTCTACTGAT
AARARTTATCCCAAAGGTAGGTTGGTGTGATAGTTTCCGAGTAAGACCTTAAGGACACAGCCAAATCTTAA
GTACTGTGTIGACCACICTIGITGTTATCACATAGTCATACTTIGGTITGTAATATGIGATGGTTAACCTIGTA
GCTTATAAATTTACTIATTATTICTTTIACTCATITACTCAGTICATTTICTITACAAGAARATGATTGAATC
TGTTTTAGGTGACAGCACAATGGACATTAAGAATTTCCATCAATAATTTATGAATAAGTTTCCAGAACAA
ATTTCCTAATAACACAATCAGATTIGGTTITTATICTTITATTTTACGAATAAARAATGTATTTTITCAGTAA
AAAAAR (SEQ ID NO: 47)

Translated protein sequence

MSFLFSSRSSKTFKPKKNIPEGSHQYELLKHAEATLGSGNLRQA

VMLPEGEDLNEWIAVNTVDFFNQINMLYGTITEFCTEASCPVMSAGPRYEYHWADGTN
IKKPIKCSAPKYIDYLMIWVQDQLDDETLFPSKIGVPFPKNFMSVAKTILKRLFRVYA
HIYHOHFDSVMOLQEEAHLNTSFKHF IFFVOEFNLIDRRELAPLOQELTEKLGSKDR (SEQ ID NO: 48)

mRNA Sequence

ATTGAGAGGCCACCGGGAAACCATTGAGAAGCCCCGGAGGACCGGCCTGAGCGGAGGCGGAGACTAGAGC
GGCCGCCGGCACGACCCGCCTTCAGGCGTACGACGACCGCGGCCCGGGGGCTCTGAGTGGCCARAGCGGT
GGCACTTTCTGCGTGGCCCCGGAAGGACATAGAGCGGAAGGCGGGAGAAAGAAGTAGCCGGCAGGLCGGAG
GCAGCCCGAGGGGGCGGTTGCATGTGTGCCAGACGTTCGTAGCCCACTGAGCTTCCTCACGCCGGCTGTC
GCAGCGCCTAGCCCCACCCGGCGGCCTCTCCTGCGCTTCCGGGGCCGTGGCGAGCTAGTGCGCCTGCGTG
CCGGCCCATCCGCGCGCCTTGCAGCTGTCCTTGCGTCGGCCAGCGGCCAGACAGTTCCTGCAGCGCTTAC
CGCCTGGCCTCTCGGTTCCGCGGCGCACCGGAGGGCAGCATGTCGCGGCEGGCGGCACAGCGACGAGAALCG
ACGGTGGGCAGCCTCACAAAAGGAGAAAGACCTCTGATGCAAATGAAACTGAAGATCATTTGGAATCTTT
AATATGTAAAGTAGGAGAAAAGAGTGCCTIGCTCTTIGGAGAGCAACCTAGAAGGCTTIGGCTGGTGTTITTG
GAAGCTGATCTTCCTAACTACAAGAGCAAGATCTTAAGGCTTCTTTGTACAGTTGCACGCCTATTACCTG
AGAAGCTGACAATTTATACAACATTAGTIGGACTACTGAATGCCAGGAATTACRATTTIGGTGGAGAATT
TGTAGAAGCCATGATICGTCAACTTARAGAATCATTGARAGCAAACAATTATAATGARGCCGTIGTATTTIC
GTCCGTTTTTTATCTGATCTTGTGAATTGTCATGTGATTGCCGCCCCATCAATGGTTGCTATGTTTGAAA
ATTTIGTAAGCGTAACTICAGGAAGAAGATGTACCTICAGGTIGCGACGAGATIGGTATGTGTATGCATTICT
GICATCTTTGCCCTGGGTTGGAARAGGAGTTGTACGARAAGARAGATGCAGAGATGGACCGCATCTTIGCC
AACACTGAARAGCTATCTTAAAAGACGCCAAAAGACTCATGTACCCATGTTACAGGTATGGACTGCTGATA
AACCACATCCACAAGAAGAGTATTTAGATTGCCTGTGGGCCCAGATTCAGAAATTGAARAAGGATCGCTG

73




49)

GCAGGAACGGCACATCCTAAGACCTTATICTTGCCTITGACAGCATCCTGTGTGAAGCACTGCAGCACAAT
CTGCCTCCTTTTACACCACCTCCTCACACTGAAGATTCAGTGTACCCAATGCCAAGGGTCATCTTCAGAA
TGTTTGATTACACAGATGATCCCGAGGGICCTGTCATGCCAGGGAGTCATTCAGTGGAAAGATTTGTAAT
AGAAGAGAATCTTCACTGCATCATTAAGTCCCACTGGAAGGAAAGGAAGACTTGTGCTGCACAGTTAGTG
AGCTATCCAGGGAAGAACAAGATCCCCTTGAACTACCACATAGTTGAGGTGATCTTTGCAGAGCTGTTTC
AACTICCAGCACCCCCTCACATTGATGTGATGTACACAACACTCCTCATTIGAACTGTGCARACTTCAACC
TGGCTCTCTACCCCAAGTTCTTGCACAGGCAACTGAAATGCTATACATGCGTTTGGACACAATGAACACT
ACCTGTGTAGACAGGTTTATTAATIGGITTICTCATCATCTAAGTAACTICCAGTTCCGTTGGAGCTGGG
AAGATTGGTCAGATTGTCTTAGTCAAGATCCTGAAAGTCCCAAACCGAAGTTTGTAAGAGAAGTTCTAGA
AAAATGTATGAGGTTGTCTTACCATCAGCGTATATTAGATATTGTTCCTCCTACCTTCTCAGCTCTGTGT
CCTGCAAACCCAACCTIGCATTTACAAGTATGGAGATGAAAGTAGCAATTCTCTTCCTGGACATTICTGTTG
CCCTCTIGTTTAGCTGTITGCCTTTAARAAGTAAGGCAACCAATGATGARATCTTCAGCATTCTGARAGATGT
ACCAAATCCTAACCAGGATGATGACGACGATGAAGGATTCAGITTTAACCCATTGARARATAGAARGTCTTT
GTACAGACTCTGCTACACTTGGCAGCCAAATCATTCAGCCACTCCTTCAGTGCTCTTGCARAGTTTCATG
AAGTCTTCAAAACCCTAGCTGAAAGTGATGAAGGAAAGTTACATGTIGCTAAGAGTTATGTTTGAGGTICTG
GAGGAACCATCCACAGATGATTGCTGTACTAGIGGATAAGATGATTCGTACACAAATAGTTGATTGIGCT
GCCGTAGCAAATTGGATCTICTCTTCAGARCTATCTICGTGACTTTACCAGATTGTITIGTITTGGGAARTTT
TGCACTCTACAATTCGTAAGATGAACAAACATGTCCTGAAGATCCAGAAAGAGCTGGAAGAAGC TAAAGA
GAAACTTGCTAGGCAACACAAACGGCGAAGTGATGATGACGACAGAAGCAGTGACAGGAARGACGGGGTT
CTTGAGGAACAAATAGAACGACTTCAGGAAAAAGTGGAATCTGCTCAGAGTGAACAAAAGAATCTTITTICC
TCGTTATATTTCAGCGGTTTATCATGATCTTGACCGAGCACCTAGTACGATGCGAAACTGATGGGACCAG
TGTATTAACACCATGGTATAAGAACTGTATAGAGAGGCTGCAGCAGATCTTCCTACAGCATCACCRAATA
ATCCAGCAGTACATGGTGACCCTGGAGAACCTTCTCTTCACTGCTGAATTAGACCCTCATATCTTGGCCG
TGTTCCAGCAGTITCTGTGCCCTGCAGGCCTAAGGGTCATTTTTTCCTCATGTCAAGGTTTTTTTTGATAT
CTTAAAATAATTTGTICTTATTTTTTGATGGTTTGAATGCTTGCTITCTTIGTAGTATCCTTTCACTTCTTA
AAGGAAACAAAGGGGAAGAGGACAGTGAATGAACATGGCATTACTTTTAATTGCCCTGAARAGCARATAC
TTCCTAACGGCAGTAATGTGACTATGACCATGATATATTATATATGTGACAGATACARATTCTCTGIGAT
CAGTTTGTTATTTTTTITICTCCTTAAGGCACARARATAATTGGTTTGAGGTATGTGAARCACTAGAGGTCA
ACCTTACATAGTATATAGAACTGATGGGTITTACCCAGCTACCCAGTAGCATAACTTTTCACAGCTCGGGE
ATGAATTAACATGGCTGAAATAAAACTAAAAGTATGGTTITTTARACTTTGGCATTTCATGATTTATCATC
TCACTCTACTCTAAAACTGGTGGTTTCTTACTGAAGGTGTTCTCCATTITIGARATTTTATCTTCAAAGTAT
TTTTAAGTAGTATCTITAAGACATGACTIGTTAGTAATAAAAGTGTTACTAGTTGGAAGAGTAGCTCTCA
AATTTGTCTTAATGTAAATCACCTGGGAATCTTTCAAGTTATTTTGAAATTTAAACCACCGTCTGGGGGT
GGAACGCAGACATCCTCAGTAATCCTTAAAGTTTCCCCAGGTGATTCCAGGTTTGGTCACCATTATCTTA
GAGCATCTACTCACTICCTCTAGCCTTGGGGTTATTTGTCCAAGGTCTTGTAGTGAGTTACAGAATACTA
AAGTGGATGTAGAAGTIGGTCAGATTGACTGARACTATACCCTGAATTAGATGTGAGTTTAGATITTTIGTTT
ATATGGAACCTGATCCAAAAAACTACGAAGTCCTGAGCTTGTITCCTGTATAGTACTGATGCTGARATAA
GATGACAGCAGTTTGTAAAATAATACACAAATATGAGGAATTGTCTGACATTCCAAATTTCGAGGATTTT
TAGACTTTTTTCATTAAACCTTAGAAAAAAATTACCAGTAATCCTACAACTACTGGTAGTGTIGTTGTGC
ATTTGCACARAATAGGTATAATTTITITCITATTACATCCCAAGTTTATGATGCATTAAGCGTTTTGCATA
TTITGATATATITTIGCTTTGGTITACCATACATTTTAGTGGCTACAGRAATGTAGTCTGCTTARTARATG
GGAATTCCTAGAATGTITTAAATACCATACTATTITAAGACAAAATACAARATATCCAGARAAATCCAGGTT
GCGTGGCTGGTTAGTAAAGGACTAAAACCCAGGTTCTTGGCTAAATGTTTTCGTTTATACTGTTTATCTT
TCCCATTGCTTAAGCACAGCACAAACTATGTAATTATATATAATTACAGTTGACCCTTGAACAACATGGG
TTTGAACTGTGTGAGTCTCCTITACACACAGGTITTCTTCCACCCCTGAGATGGCAAGACCAGCCCCTITGT
CTTCCTCAGCCTGCTCAACGTGAAGATGATGAGGATGAAGACCTTTATGATGATCCACTTCTACTTATTA
AATAGTAAATATATTTITTTTICTIATGATITTATTTICTTTTCTCTAGCTTCATAAGAATATAGCATATGG
GCTGGGCGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGC TGAGGCGGGCGGATCACAAGGTCA
GGAGATTGAGACCATCCTGGCTAACACAGTGAAACCCTGTCTCTACTARAAACACAAARACTTAGCCAGG
CGTGGTGGTACATGGCTGTAGTCCCAGCTACTIGGGAGGCTGAGACAGGAGAATCGCTTGAACCTGGGAG
GTGGAGGTTTCAGTGAGCCAAGATTGTGCCACTGCACTCCAGCCTGGGTGATGGAGCGAGGCTCTGTICTC
AARAAAGARAARAARTATATAGCATATAACATACAARAATGAGTTTATCARCTGTTTGTTATTIGGTAAGTC
AGCAGTGGGCTATTGGTGGTTAAGTTTTGGGGGAGTCAAARGTTACATGCARATTTTTTACTGTGCGGGE
TIGTCAGCATCCCTAACCCCATGTTGTTCAAGGGTCAACTGTAGTTTAAAATGACTCCTGTCTCAAARAAC
CABRAGGATAACCTITTAAGGGATTGGTAACTTTGACTCAAAACTGCTTTIGTAATCTTITCACAATGTIACTG
AAAAGTGTGGCIAGTTATGTITTGATCCACATTCTAGAGAAATTTGTAGGTTTTRATTICTTTTICTCITGG
TCCTCTCTTCATGTATAATGGTTGCTTTTAACAGCTGTTCGCTGATGTGGTCCTGCTCTGTCCCAGTICTA
GCAGCTTIAGTGTATGGAAAAATIGAACTAGGAATIGAGTTTTGAAGARATAAAGGTGTAAGAGCRAACA
TTCAACAGTTGCTGTCCCCAGTAATGAAGTTICATACAGACAARAGATGGCATGTCACTGTACATCATACC

TTGCAATAARTATTCIGTTARATIGTGCIGGTGCAATTTAACATGCTTTTGTCAAAGTAAR (SEQ ID NO:
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Translated protein sequence

MSRRRHSDENDGGQPHKRRKTISDANETEDHLESLICKVGEKSAC
SLESNLEGLAGVLEADLPNYKSKILRLLCTVARLLPEKLTIYTTLVGLLNARNYNFGG
EFVEAMIRQLKESLKANNYNEAVYLVRFLSDLVNCHVIAAPSMVAMFENFVSVTQEED
VPQVRRDWYVYAFLSSLPWVGKELYEKKDAEMDRIFANTES YLKRRQKTHVPMLQVWT
ADKPHPQEEYLDCLWAQIQKLKKDRWQERHILRPYLAFDSILCEALQHNLPPF TPPPH
TEDSVYPMPRVIFRMFDYTDDPEGPVMPGSHSVERFVIEENLHCITIKSHWKERKICAA
QLVSYPGKNKIPLNYHIVEVIFAELFQLPAPPHIDVMYTTLLIELCKLQPGSLPQVLA
QATEMLYMRLDTMNTTCVDRF INWFSHHLSNF QFRWSWEDWSDCLSQDPESPKPKFVR
EVLEKCMRLSYHQRILDIVPPTFSALCPANPTCIYKYGDESSNSLPGHSVALCLAVAF
KSKATNDEIFSILKDVPNPNQDDDDDEGFSFNPLKIEVFVQTLLHLAAKSF SHSFSAL
AKFHEVFKTLAESDEGKLHVLRVMFEVWRNHPQMIAVLVDKMIRIQIVDCAAVANWIF
SSELSRDFTRLFVWEILHSTIRKMNKHVLKIQKELEEAKEKLARQHKRRSDDDDRSSD
RKDGVLEEQIERLQERVESAQSEQKNLFLVIFQRF IMILTEHLVRCETDGTSVLTPWY
KNCIERLQQIFLQHHQIIQQYMVILENLLFTAELDPHILAVFQQFCALQA (SEQ ID NO: 50)

mRNA Sequence

AGTCCIGTGTCCGGGCCCCGAGGCACAGCCAGGGCACCAGGTGGAGCACCAGCTACGCGTGGCGCAGCGC
AGCGTCCCTAGCACCGAGCCTCCCGCAGCCGCCGAGATGCTGCGAACAGAGAGCTGCCGCCCCAGGTCGC
CCGCCEGACAGGTGGCCGCEGECGTCCCCGLCTCCTGCTGCTGCTGCTGCTGCTCGCCTGGTGCGCGGGCGL
CTGCCGAGGTGCTCCAATATTACCTCAAGGATTACAGCCTGAACAACAGCTACAGTTGTGGAATGAGATA
GATGATACTTIGTTCGICTTTTICTGTCCATTGATTCTCAGCCTCAGGCATCCAACGCACTGGAGGAGCTTT
GCITTATGATTATGGGAATGCTACCARAGCCTCAGGAACAAGATGARAAAGATAATACTAAAAGGTICTT
ATTTCATTATTCGAAGACACAGAAGTTGGGCAAGTCAAATGTTIGTGTCGTCAGTTGTIGCATCCGTTGCTG
CAGCTCGTTCCTCACCTGCATGAGAGAAGAATGAAGAGATTCAGAGTGGACGAAGAATTCCAAAGTCCCT
TIGCRAAGTICAAAGTCGAGGATATITTTTTATTCAGGCCACGGAATGGAAGAAGGTCAGCAGGGTTCATTTA
AAATGGATGCCAGCTAATTTTCCACAGAGCAATGCTATGGAATACAAAARTGTACTGACATTTITGTTTITICT
TCTGAAAARAATCCTTGCTAAATGTACTCTGT TGARAATCCCTGTIGTTGTICAATGTTCTCAGTTGTAACA
ATGTTGTAAATGTTCAATTTGTTGAAARATTAAAAAATCTAAAAATARA (SEQ ID NO: 51)

Translated protein sequence

MLRTESCRPRSPAGQVAAASPLLLLLLLLAWCAGACRGAPILPQ
GLOPEQQLQLWNEIDDTCSSFLSIDSQPQASNALEELCFMIMGMLPKPQEQDEKDNTK
RFLFHYSKTQKLGKSNVVSSVVHPLLOLVPHLHERRMKRFRVDEEFQSPFASQSRGYF
LFRPRNGRRSAGFI (SEQ ID NO: 52)

mRNA Séquence .

GCGTTCCTTGCGGCCCGGCCGACCTCGCGGGLCTTGGGCCTGEECGGGCACCGACGGAGCGGCCCTGGLTG
CAGCCTCCCGGCGCCAGCGAAGACAGGCTGAGATGCGGCTGCTCCTGCTCGTGCCGCTGCTGCTGGCTCC
AGCGCCCGGGTCCTCGGCTCCCARGGTGAGGCGGCAGAGTGACACCTGGGGACCCTGGAGCCAGTGGAGC
CCCTGCAGCCGGACCTGTGGAGGGGGTGTCAGCTTCCGGGAGCGCCCCTGCTACTCCCAGAGGAGAGATG
GAGGCTCCAGCTGCGTGGGCCCCGCCCGGAGCCACCGCTCTTIGTCGCACGGAGAGCTGCCCCGACGGCGL
CCGGGACTTCCGGGCCGAGCAGTGCGCGGAGT TCGACGGAGCEGAGTICCAGGGGCGGCGGTATCGGTGS
CTGCCCTACTACAGCGCCCCARACAAGTGTGAACTGAACTGCATTCCCAAGGGGGAGAACTTCTACTACA
AGCACAGGGAGGCTGTGGTTGATGGGACGCCCTGCGAGCCTGGCAAGAGGGATGTCTGTGTGGATGGCAG
CTGCCGGGTTGTCGGCTGTGATCACGAGCTGGACTCGTCCAAGCAGGAGGACAAGTGTCTGCGGTGTGGG
GGTGACGGCACGACCTGCTACCCCGTCGCAGGCACCTTTGACGCTAATGACCTCAGCCGAGCTIGTGAAGA
ATGTTCGTGGGGAATACTACCTCAATGGGCACTGGACCATCGAGGCGGCCCGEGCCCTGCCAGCAGCCAG
CACCATCCTGCATTACGAGCGGGGTGCTGAGGGGGACCTGGCTCCTGAGCGACTCCATGCCCGGGGCCCC
ACCTCGGAGCCCCTGGTCATCGAGCTCATCAGCCAGGAGCCCAACCCCGGTGTGCACTATGAGTACCACC
TGCCCCTGCGCCGCCCCAGCCCCGGCTTCAGCTGGAGCCACGGCTCATGGAGTGACTGCAGCGCGGAGTG
TGGCGGAGGTCACCAGTCCCGCCTIGEGTGITCTGCACCATCGACCATGAGGCCTACCCCGACCACATGTGC
CAGCGCCAGCCACGGCCAGCTGACCGGCGTTCCTGCAATCTTICACCCTTGCCCGGAGACCAAGCGCTGGA
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AGGCAGGGCCATGGGCACCCTGCTCAGCCTCCTGTGGAGGAGGCTCCCAGTCCCGCTCCGTGTACTGCAT
CTCGTICTGACGGGGCCGGCATCCAGGAGGCCGTGGAGGAGGCTGAGTGTGCCGGGCTGCCTGGGRAGCCC
CCTGCCATTICAGGCCIGTAACCTGCAGCGCTGTGCAGCCTGGAGCCCGGAGCCCTGGGGAGAGTGTICTG
TCAGTTGTGGCGTIGGCGTCCGGAAGCGGAGCGTTACTTIGCCGGGGTGARAGGGGTTCTITGCTCCATAC
CGCAGCGTGCTCCTTGGAAGACCGGCCACCTCTGACTGAGCCCTGTGTGCATGAGGACTGCCCCCTCCTC
AGTGACCAGGCCTGGCATGTTGGCACCTGGGGTCTATGCTCCAAGAGCTGCAGCTCGGGCACTCGGAGGT
GACAGGTCATCTGIGCCATTGGGCCGCCCAGCCACTGCGGGAGCCTGCAGCACTCCAAGCCTGTGGATGT
GGAGCCTTGTAACACGCAGCCCTGTCATCTCCCCCAGGAGGTCCCCAGCATGCAGGATGTGCACACCCCT
GCCAGCAACCCCTGGATGCCGTTGGGCCCTCAGGAGTCCCCTGCCTCAGACTCCAGAGGCCAGTGGTGGE
CAGCCCAGGAACACCCCTCAGCCAGGGGTGACCACAGGGGAGAACGAGGTGACCCCAGGGGCGACCAAGG
CACCCACCTGTCAGCCCTGGGCCCCGCTCCCTCTCTGCAGCAGCCCCCATACCAGCARCCCCTIGCGGTCG
GGCTCAGGGCCCCACGACTGCAGACACAGTCCTCACGGGTGCTGCCCCGATGGCCACACGGCATCTCTCG
GGCCTCAGTGGCAAGGCTGCCCTGGGGCCCCCTGTCAGCAGAGCAGGTACGGGTGCTGCCCTGACAGGGT
ATCTGTCGCTGAGGGGCCCCATCACGCTGGCTGCACAAAGTCGTATGGTGGTGACAGCACCGGGGGCATG
CCCAGGTCAAGGGCAGTGGCTTCTACAGTCCACAACACCCACCAGCCCCAGGCCCAGCAGAATGAGCCCA
GTGAGTGCCGGGGCTCCCAGTTIGGCTGTTGCTATGACAACGTGGCCACTGCAGCCGGTCCTCTTIGGGGA
AGGCTGIGTGGGCCAGCCCAGCCATGCCTACCCCGTGCGGTGCCTGCTGCCCAGTGCCCATGGCTCTITGL
GCAGACTGGGCTGCCCGCTGGTACTTCGTTGCCTCTGTGGGCCAATGTARCCGCTTCTGGTATGGCGGCT
GCCATGGCAATGCCAATAACTTTGCCTCGGAGCAAGAGTGCATGAGCAGCTGCCAGGGATCTCTCCATGG
GCCCCGTCGTCCCCAGCCTGGGGCTICIGGAAGGAGCACCCACACGGATGGTGGCGGCAGCAGTCCIGCA
GGCGAGCAGGAACCCAGCCAGCACAGGACAGGGGCCGCGGTGCAGAGARAGCCCTGGCCTTCTGGTGGTC
TCTGGCGGCAAGACCAACAGCCTGGGCCAGGGGAGGCCCCCCACACCCAGGCCTTTGGAGAATGGCCATG
GGGGCAGGAGCTTGGGTCCAGGGCCCCTGGACTGGGTGGAGATGCCGGATCACCAGCGCCACCCTTCCAL
AGCTCCTCCTACAGGATTAGCTTGGCAGGTGTGGAGCCCTCGTTGGTGCAGGCAGCCCTGGGGCAGTTGG
TGCGGCTCTCCTGCTCAGACGACACTGCCCCGGAATCCCAGGCTGCCTGGCAGAARAGATGGCCAGCCCAT
CTCCTCTGACAGGCACAGGCTGCAGTTCGACGGATCCCTGATCATCCACCCCCTGCAGGCAGAGGACGCG
GGCACCTACAGCTGTGGCAGCACCCGGCCAGGCCGCGACTCCTAGARGATCCAACTTCGCATCATAGGGS
GTGACATGGCCGTGCTGTCTGAGGCTGAGCTGAGCCGCTTCCCTCAGCCCAGGGACCCAGCTCAGGACTT
TGGCCAAGCGGGGGCTGCTGGGCCCCTGGGGGCCATCCCCTCTTCACACCCACAGCCTGCAAACAGGCTG
CGTTTGGACCAGAACCAGCCCCGGGTGGTGGATGCCAGTCCAGGCCAGCGGATCCGGATGACCTGCCGTG
CCGAAGGCTTCCCGCCCCCAGCCATCGAGTGGCAGAGAGATGGGCAGCCTGTCTCTTCTCCCAGACACCA
GCTGCAGCCTGATGGCTCCCTGGTCATTAGCCGAGTIGGCTGTAGARGATGGCGGCTTICTACACCTGIGTC
GCTTTCAATGGGCAGGACCGAGACCAGCGATGGGTCCAGCTCAGAGTTCTGGGGGAGCTGACAATCTCAG
GACTGCCCCCTACTGIGACAGTGCCAGAGGGTGATACGGCCAGGCTATTGTGTGTGGTAGCAGGAGAAAG
TGTGAACATCAGGTGGTCCAGGAACGGGCTACCTGTGCAGGCTGATGGCCACCGTGTCCACCAGTCCCCA
GATGGCACGCTGCTCATTTACAACTTGCGGGCCAGGGATGAGGGCTCCTACACGTGCAGTGCCTACCAGG
GGAGCCAGGCAGTCAGCCGCAGCACCGAGGTGAAGGTGGTCTCACCAGCACCCACCGCCCAGCCCAGGGA
CCCTGGCAGGGACTGCGTCGACCAGCCAGAGCTGGCCAACTGTGATTTGATCCTGCAGGCCCAGCTITGT
GGCAATGAGTATTACTCCAGCTTCTGCTGTGCCAGCTGTTCACGTTTCCAGCCTCACGCTCAGCCCATCT
GGCAGTAGGGATGAAGGCTAGTTCCAGCCCCAGTCCAAAATAGTTCATAGGGCTAGGGAGAAAGGAAGAT
GGACTCTTGGCTTICCICTCTICTGGCTGGCAAAGGGAGTTATCTICTGGAATACATTAGCTCTTTCAAARA
CCCACCCAGTGTTTAGCCTCAACGGCAGCCAGTTACCAGCTTCTCTCTGTAGCCTTCAGCAGTGTTTIGCA
TCTCTGACATAACCACAGGCTGCTGTTTTCAAGAAGAGCAATCTGTTTGGATAAGAAAAACCTTTACTTT
ACAGCTTCCCITTATAATTIGTTACACAGGAATAGTTAAATGCATTITGTTTGTTIGTTTTTTGAGACAGA
GTITTCACTCTIGITGCCCAGGCTGGAGGGCAATGGCGCGATCTCAGCTCACTGCAACCTCCGICTCCTGE
GTTCTTGATTCTCCIGTGTCAGCCTTCTGAGTAGCTAGGATTACAGATGCCTATCACCATGCCTGGGTAA
TTTTTGTATTTITAGITGAGATGGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTTCTGACCTCAGA
TGATCTGCCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCACGCCCAGCCATCAATG
CATTITTTITIATTTITITTITITGAGACAGAGTTICGCACTTICTTIGCCCAGGCTGGAGTACAATGGTGCGAT
CTTGGCTCACTGCAACCTCCACCTCCTGGGTTCAAGCGCTTCTCCAGCCTCAGCCTCCTGAGTAGCTGGE
ATTACAGGTATGTGCCACCATGCCTGGCTAATTTTGTATTTTTAGTAGAGACGGGGTTTCTCCATGTTGG
TCAGACTGGTCTTGAACTCCCGACCTCAGGTAATCCGCCCGCTTCGGCCTCCCAARRTGCTGGGATTAGA
GGTIGTGAGCCACTGTGCCCAGCCCATCAATGTGTTTTAAAGCTAGCTGTCAGGGTTCCACTTAATTTAAA
GCTGGGCAGGGAGATGTGTAATGATTTCAAAGTTAACACCTGTTTGTTTTCTAAAGGGCATGCCAARGTCC
TGCTGTATCAGGGAAGTATICTGTGCTARAATCAGCGATGGTICATTGCTCTAGTCTCICTCACCCTICT
AGGCAGTIGCATCAGTCAGCTCTAARATCTIGGTGCAGAGGGTTAACAGCATAACCCTTGTTGGCAARATGGA
ATAGATGTTAAGACCTCAAATAGGGATTTGGGATGAAACAGCTGCAGTTAGCACTGTTATCTGAGCATGA
AAGAACTGGAAACGCTCCTTACGTCGAGATGTTGGACCTIGAAGCCCTCCTGAGGCCAACATGCAAATCT
GGCTGIGACGGTTCATICTGACACCTGTGTAAAGCTGACCAGCCTGCTCTGTACAGTGACARTGAGGAGCC
CCTCTICTICCTTAAGTAGGAATCTGTGAAGCAARARTGTTITGCTGCCAAAGACARATCAGACTGTCAGTCA
TTAARAACAGCATTAGCAGGATGAGGATAGCAATGGGGAAGGSTTGTGGGCAATGCAGTAACAGGGARAT
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GGCTTCAGARATGGTTITGAGTTGGAAGACAACATTCTTCATCTCTCAGGACTTCTAATTCCTITGATGCTA
AAAGAAGAGGCATGGATTCTATGAGCTTCCAAGTCCCTTTCCACTTTAACCTTICTACAAATCTTTCAGAG
GACTGCCTAGTAGCARAGGTTATTCCTGGACACAGGAAAGACGGGCATTACAGGGACCAARGCTCTGAAA
GGTGACTTTTATTACCAACACACTGGCTGGAAAAGGGACARACCACATCACGGGTGAGTGATACTTCTCA
GTCTTCTCTACTCATTCAACAAAGGAAATGTGGGCTGGGGCAGAGGTCTTTTTTCATTTAATACTGGAAA
AATATTGAAGAGCATCCATGTTCACTTAIGGCTGGITTTGCTATAGAAATTGGAAAATAAAGGCCACTTT
TTTGAAATCCCCAGTTITAATTAAAAAAARAAAAAAAAAAA (SEQ ID NO: 53)

Translated protein sequence

MRLLLLVPLLLAPAPGS SAPKVRRQSDTWGPWSQWSPCSRTCGG
GVSFRERPCYSQRRDGGSSCVGPARSHRSCRTESCPDGARDFRAEQCAEFDGAEFQGR
RYRWLPYYSAPNKCELNCIPKGENFYYKHREAVVDGTPCEPGKRDVCVDGSCRVVGCD
HELDSSKQEDKCLRCGGDGTTCYPVAGIFDANDLSRAVKNVRGEYYLNGHWTIEAARA
LPAASTILHYERGAEGDLAPERLHARGPTSEPLVIELISQEPNPGVHYEYHLPLRRPS
PGFSWSHGSWSDCSAECGGGHQSRLVFCTIDHEAYPDHMCQRQPRPADRRSCNLHPCP
ETKRWKAGPWAPCSASCGGGSQSRSVYCISSDGAGIQEAVEEAECAGLPGKPPAIQAC
NLORCAAWSPEPWGECSVSCGVGVRKRSVICRGERGSLLHTAACSLEDRPPLTEPCVH
EDCPLLSDQAWHVGTWGLCSKSCSSGTRRRQVICAIGPPSHCGSLQHSKPVDVEPCNT
QPCHLPQEVPSMQDVHTPASNPWMPLGPQE SPASDSRGQWWAAQEHPSARGDHRGERG
DPRGDQGTHLSALGPAPSLQQPPYQQPLRSGSGPHDCRHSPHGCCPDGHTASLGPQWQ
GCPGAPCQQSRYGCCPDRVSVAEGPHHAGCTKSYGGDSTGGMPRSRAVASTVHNTHQP
QAQONEPSECRGSQFGCCYDNVATAAGPLGEGCVGQPSHAYPVRCLLPSAHGSCADWA
ARWYFVASVGQCNRFWYGGCHGNANNFASEQECMSSCQGSLHGPRRPQPGASGRSTHT
DGGGSSPAGEQEPSQHRTGAAVQRKPWP SGGLWRQDQQPGPGEAPHTQAFGEWPWGQE
LGSRAPGLGGDAGSPAPPFHSSSYRISLAGVEPSLVQAALGQOLVRLSCSDDTAPESQA
AWQKDGQPISSDRHRLQFDGSLIIHPLOAEDAGTYSCGSTRPGRDSQKIQLRIIGGDM
AVLSEAELSRFPQPRDPAQDFGQAGAAGPLGAIPSSHPQPANRLRLDQNQPRVVDASP
GQRIRMTCRAEGFPPPAIEWQRDGQOPVSSPRHQLQOPDGSLVISRVAVEDGGFYTCVAF
NGQDRDQRWVQLRVLGELTISGLPPTVIVPEGDTARLLCVVAGESVNIRWSRNGLPVQ
ADGHRVHQSPDGTLLIYNLRARDEGSYTCSAYQGSQAVSRSTEVKVVSPAPTAQPRDP
GRDCVDQPELANCDLILQAQLCGNEYYSSFCCASCSRFQPHAQPIWQ (SEQ ID NO: 54)

mRNA Sequence

CGCARAGCCGCCGGGCTGCTGCGCCCAGAGCCAGCCGGAGCCGGAGCCGGAGCCCGAACTGCAGCTCCAG
CCCCAGCCGTGCGGAGCCGCAGCCCAGGCCGGGGCCGGCGGCGGCTCATGGACAGCGGGGCGGGCGGLCE
GCGCTGCCCGGAGGCGGCCCTCCTGATTCTGGGGCCTCCCAGGATGGAGCACCTGAGGCACAGCCCAGGL
CCTGGGGGGCAACGGCTACTGCTGCCCTCCATGCTGCTAGCACTGCTGCTCCTGCTGGCTCCATCCCCAG
GCCACGCCACTCGGGTAGTGTACAAGGTGCCGGAGGAACAGCCACCCAACACCCTCATTGGGAGCCTCGC
AGCCGACTATGGTTTTCCAGATGIGGGGCACCTGTACAAGCTAGAGGTGGGTGCCCCGTACCTTCGLGTG
GATGGCAAGACAGGTGACATTTTCACCACCGAGACCTCCATCGACCGTGAGGGGCTCCGTGAATGCCAGA
ACCAGCTCCCIGGTGARTCCCTIGCATCCTGGAGTTTGAGGTATCTATCACAGACCTCGTGCAGAATGGCAG
CCCCCGGCTGCTAGAGGGCCAGATAGAAGTACAAGACATCAATGACAACACACCCARCTTCGCCTCACCA
GTCATCACTCTGGCCATCCCTGAGAACACCAACATCGGCTCACTCTTCCCCATCCCGCTGGCTTCAGACC
GTGATGCTGGTCCCARCGGTGTGGCATCCTATGAGCTGCAGGCTGGGCCTGAGGCCCAGGAGCTATITGG
GCTGCAGGTGGCAGAGGACCAGGAGGAGAAGCAACCACAGCTCATIGTGATGGGCAACCTGGACCGIGAG
CGCTGGGACTCCTATGACCTCACCATCAAGGTGCAGGATGGCGGCAGCCCCCCACGCGCCAGCAGTGCCC
TGCTGCGTGTCACCGTGCTTGACACCAATGACAACGCCCCCAAGTTTGAGCGGCCCTCCTATGAGGCCGA
ACTATCTGAGAATAGCCCCATAGGCCACTCGGTCATCCAGGTGAAGGCCAATGACTCAGACCAAGGTGCC
AATGCAGAAATCGAATACACATTCCACCAGGCGCCCGAAGTTGTGAGGCGTCTTCTTCGACTGGACAGGA
ACACTGGACTTATCACTGTTCAGGGCCCGGTGGACCGTGAGGACCTAAGCACCCTGCGCTICTCAGTGCT
TGCTAAGGACCGAGGCACCAACCCCAAGAGTGCCCGTGCCCAGGTGGTTGTGACCGTGAAGGACATGAAT
GACAATGCCCCCACCATTGAGATCCGGGGCATAGGGCTAGTGACTCATCARGATGGGATGGCTAACATCT
CAGAGGATGTGGCAGAGGAGACAGCTGTGGCCCTGGTGCAGGTGTCTGACCGAGATGAGGGAGAGAATGC
AGCTGTCACCIGIGTGGTGGCAGGTGATGTGCCCTTCCAGCTGCGCCAGGCCAGTGAGACAGGCAGTGAC
AGCAAGAAGAAGTATTITCCTGCAGACTACCACCCCGCTAGACTACGAGAAGGTCARAGACTACACCATTG
AGATTGTGGCTGTGGACTCTGGCAACCCCCCACTCTCCAGCACTAACTCCCTCAAGGTGCAGETGGTGGA
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CGTCAATGACAACGCACCTGICTTCACTCAGAGIGICACTGAGGTCGCCTTCCCGGAAAACAACAAGCCT
GGTGAAGTGATIGCTGAGATCACTGCCAGIGATGCTGACTCTGGCTCTARTGCTGAGCTGGTTTACTICTC
TGGAGCCTGAGCCGGCTGCTAAGGGCCTCTTCACCATCTICACCCGAGACTGGAGAGATCCAGGTGAAGAC
ATCTCTGGATCGGGAACAGCGGGAGAGCTATGAGT TGAAGGTGGTGGCAGC TGACCGGGGCAGTCCTAGC
CTCCAGGGCACAGCCACTGTCCTTGTCAATGTGCTGGACTGCAATGACAATGACCCCAAATTTATGCTGA
GIGGCTACAACTICTCAGTGATGGAGAACATGCCAGCACTGAGTCCAGTGGGCATGGTGACTGTCATTGA
TGGAGACAAGGGGGAGAATGCCCAGGTGCAGCTCTCAGTGGAGCAGGACAACGGTGACTTTGTTATCCAG
AATGGCACAGGCACCATCCTATCCAGCCIGAGCTTTGATCGAGAGCAACAAAGCACCTACACCTTCCAGC
TGAAGGCAGTGGATGGTGGCGTCCCACCTCGCTCAGCTTACGTTGGTGTCACCATCARTGTGCTGGACGA
GAATGACAACGCACCCTATATCACTGCCCCTTCTAACACCTCTCACAAGCTGCTGACCCCCCAGACACGT
CTTIGGTGAGACGGTCAGCCAGGIGGCAGCCGAGGACTTTGACTCTGGTGTCAATGCTGAGCTGATCTACA
GCATTGCAGGTGGCAACCCTTATGGACTCTTCCAGATTGGGTCACATTCAGGTGCCATCACCCTGGAGAA
GGAGATTGAGCGGCGCCACCATGGGCTACACCGCCTIGGTGGTGAAGGTCAGTGACCGCGGCARGCCCCCA
CGCTATGGCACAGCCTTGGTCCATCTTTATGTCAATGAGACTCTGGCCAACCGCACGCTGCTGGAGACCC
TCCTGGGCCACAGCCTGGACACGCCGCTGGATATTGACATTGC TGGGGATCCAGAATATGAGCGCTCCAA
GCAGCGTGGCAACATICTCTTITIGGTGTGGTIGGCTGGTGTGGTGGCCGTGGCCTTGCTCATCGCCCTGGCG
GTICTTGIGCGCTACTGCAGACAGCGGGAGGCCAAAAGTGGTTACCAGGCTGGTAAGAAGGAGACCAAGG
ACCTGTATGCCCCCAAGCCCAGTGGCAAGGCCTCCAAGGGARACAAAAGCAAAGGCAAGAAGAGCAAGTC
CCCAAAGCCCGTGAAGCCAGTGGAGGACGAGGATGAGGCCGGGCTGCAGAAGTCCCTCAAGTTCAACCTG
ATGAGCGATGCCCCIGGGGACAGTCCCCGCATCCACCTGCCCCTCAACTACCCACCAGGCAGCCCTGACC
TGGGCCGCCACTATCGCTCTAACTCCCCACTGCCTTCCATCCAGCTGCAGCCCCAGTCACCCTCAGCCTC
CAAGAAGCACCAGGTGGTACAGGACCTGCCACCTGCAAACACATTICGTGGGCACCGGGGACACCACGTCC
ACGGGCTCTGAGCAGTACTCCGACTACAGCTACCGCACCAACCCCCCCARATACCCCAGCARGCAGGTAG
GCCAGCCCTTTCAGCTCAGCACACCCCAGCCCCTACCCCACCCCTACCACGGAGCCATCTGGACCGAGGT
GTGGGAGTGATGGAGCAGGTTTACTGTGCCTGCCCGTGTTGGGGGCCAGCCTGAGCCAGCAGTGGGAGGT
GGGGCCTTAGTGCCTCACCGGGCACACGGATTAGGCTGAGTGAAGATTAAGGGAGGGTGTGCTCTIGTGGT
CTCCTCCCTGCCCTCICCCCACTGGGGAGAGACCTGTGATTTGCCAAGTCCCTGGACCCTGGACCAGCTA
CTGGGCCTTATGGGTTGGGGGTGGTAGGCAGGTGAGCGTAAGTGGGGAGGGARATGGGTAAGAAGTCTAC
TCCAAACCTAGGTCTCTATGTCAGACCAGACCTAGGTGCTTCTCTAGGAGGGAAACAGGGAGACCTGGGG
TCCTGTIGGATAACTGAGTGGGGAGTCTGCCAGGGGAGGGCACCTTCCCATTGTGCCTTCTGTGTGTATTG
TGCATTAACCTCTTCCTCACCACTAGGCTITCTGGGGCTGGGTCCCACATGCCCTTGACCCTGACAATAAL
GII‘CTCTATTTITGG AN ARZDADALAARALRADAAAZL AADLADADLAA DAADL Al AADARADRADADAAA
A (SEQ ID NO: 55)

Translated protein sequence

MDSGAGGRRCPEAALLILGPPRMEHLRHSPGPGGQRLLLPSMLL
ALLLLLAPSPGHATRVVYKVPEEQPPNTLIGS LAADYGFPDVGHLYKLEVGAPYLRVD
GKTGDIFTTETSIDREGLRECQNQLPGDPCILEFEVSITDLVQNGSPRLLEGQIEVQD
INDNTPNFASPVITLAIPENTNIGSLFPIPLASDRDAGPNGVASYELQAGPEAQELFG
LQVAEDQEEKQPQLIVMGNLDRERWDSYDLTIKVQDGGSPPRASSALLRVIVLDTNDN
APKFERPSYEAELSENSPIGHSVIQVKANDSDQGANAEIEYTFHQAPEVVRRLLRLDR
NTGLITVQGPVDREDLSTLRF SVLAKDRGTNPKSARAQVVVTIVEDMNDNAPTIEIRGI
GLVTHQDGMANISEDVAEETAVALVQVSDRDEGENAAVTICVVAGDVPFQLRQASETGS
DSKKKYFLQTTTPLDYEKVKDYTIEIVAVDSGNPPLSSTNSLKVQVVDVNDNAPVFTQ
SVTEVAFPENNKPGEVIAEITASDADSGSNAELVYSLEPEPAAKGLFTISPETGEIQV
KTSLDREQRESYELKVVAADRGSPSLOGTATVLVNVLDCNDNDPKFMLSGYNFSVMEN
MPALSPVGMVTVIDGDKGENAQVQLSVEQDNGDFVIQNGTGTILSSLSFDREQQSTYT
FQLKAVDGGVPPRSAYVGVTINVLDENDNAPYITAPSNTSHKLLTPQTRLGETVSQVA
AEDFDSGVNAELIYSTAGGNPYGLFQIGSHSGAITLEKEIERRHHGLHRLVVKVSDRG
KPPRYGTALVHLYVNETLANRTLLETLLGHSLDTPLDIDIAGDPEYERSKQRGNILFG
VVAGVVAVALLIALAVLVRYCRQREAKSGYQAGKKETKDLYAPKPSGKASKGNKSKGK
KSKSPKPVKPVEDEDEAGLQKSLKFNLMSDAPGDSPRIHLPLNYPPGSPDLGRHYRSN
SPLPSIQLQPQSPSASKKHQOVVQDLPPANTFVGTGDTTSTGSEQYSDYSYRTNPPKYP
SKQVGQPFQLSTPQPLPHPYHGAIWTEVWE (SEQ ID NO: 56)
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mRNA Sequence

CCTGCCTGCCTCCCTGCGCACCCGCAGCCTCCCCCGCTGCCTCCCTAGGGCTCCCCTCCGGCCGCCAGCE
CCCATTITTITCATICCCTAGATAGAGATACTTTGCGCGCACACACATACATACGCGCGCARRAAGGAAAAR
AAARARARRARGCCCACCCTCCAGCCTCGCTGCAAAGAGAAAACCGGAGCAGCCGCAGCTCGCAGCTCGC
AGCTCGCAGCCCGCAGCCCGCAGAGGACGCCCAGAGCGGCGAGCGGGCGGGCAGACGGACCGACGGACTC
GCGCCGCGTCCACCTCTCGGCCGGGCCCAGCCGAGCGCGCAGCGGGCACGCCGCGCGCGCGGAGCAGLCCS
TGCCCGCCGCCCGGGCCCCGCGCCAGGGCGCACACGCTCCCGLCCCCCTACCCGGCCCGGGCGGGAGTTT
GCACCTCTCCCTGCCCGGGTGCTCGAGCTGCCGTTGCARAGCCAACTTTGGARAAAGTTTTTTGGGGGAG
ACTTGGGCCTTGAGGTGCCCAGCTCCGCGCTTTICCGATITTGGGGGCCTTITCCAGARAATGTTIGCARARR
AGCTAAGCCGGCGGGCAGAGGAAAACGCCTGTAGCCGGCGAGTGAAGACGAACCATCGACTGCCGTGTTC
CTTTTCCTCTTGGAGGTTGGAGTCCCCTGGGCGCCCCCACACGGCTAGACGCCTCGGCTGGTTCGCGACE
CAGCCCCCCGGCCGTGGATGCTCACTCGGGCTCGGGATCCGCCCAGGTAGCGGCCTCGGACCCAGGTCCT
GCGCCCAGGTCCTCCCCTGCCCCCCAGCGACGGAGCCEGGECCGGEGGLEGCGGCGCCCGGGEGCCATGT
GGGTGAGCCGCGGCTGCAGAGGCCTGAGCGCCTGATCGCCGCGGACCCGAGCCGAGCCCACCCCCCTICCC
CAGCCCCCCACCCTGGCCGCGGGGGCGGLCGCGCTCGATCTACGCGTCCGGGGCCCCGCGEGGCCGEGLCT
GGAGTCGGCATGAATCGCTGCTGGGCGCTCTTCCIGTCTCTCTGCTGCTACCTGCGTCTGGTCAGCGCCG
AGGGGGACCCCATTCCCGAGGAGCTTTATGAGATGCTGAGTGACCACTCGATCCGCTCCTTTGATGATCT
CCAACGCCTGCTIGCACGGAGACCCCGGAGAGGAAGATGGGGCCGAGTTGGACCTGARACATGACCCGCTCC
CACTCTIGGAGGCGAGCTGGAGAGCTTGGCTCGTGGAAGARGGAGCCTGGGTTCCCTGACCATIGCTGAGC
CGGCCATGATCGCCGAGTGCAAGACGCGCACCGAGGTGTICGAGATCTCCCGGCGCCTCATAGACCGCAC
CAACGCCAACTTCCTGGTGTGGCCGCCCTGTGTGGAGGTGCAGCGCTGCTCCGGCTGCTGCAACAACCGL
AACGTGCAGTGCCGCCCCACCCAGGTGCAGCTGCGACCTGTCCAGGTGAGAAAGATCGAGATTGTGCGGA
AGAAGCCAATCTTTARGAAGGCCACGGTGACGCTGGAAGACCACCTGGCATGCARGTGTGAGACAGTGGC
AGCTGCACGGCCTGTGACCCGARGCCCGGGGGGTTCCCAGGAGCAGCGAGCCAAAACGCCCCARACTCGG
GIGACCATTCGGACGGTGCGAGTCCGCCGGCCCCCCAAGGGCAAGCACCGGARATTCAAGCACACGCATG
ACAAGACGGCACTGAAGGAGACCCTTGGAGCC TAGGGGCATCGGCAGGAGAGTGTGTGGGCAGGGTIATT
TAATATGGTATTTGCTGTATTGCCCCCATGGGGTCCTTGGAGTGATAATATTGTTTCCCTCGTCCGICTG
TCTCGATGCCTGATTCGGACGGCCAATGGTGCTTCCCCCACCCCTCCACGTGTCCGTCCACCCTTICCATC
AGCGGGTCTCCTCCCAGCGGCCTCCGGCGTCTTGCCCAGCAGCTCAAGARGAAAAAGAAGGACTGAACTC
CATCGCCATCTICTTCCCTITAACTCCARGAACTIGGGATAAGAGTGTGAGAGAGACTGATGGGGTCGCTC
TTTGGGGGAAACGGGCTCCTTCCCCTGCACCTGGCCTGGGCCACACCTGAGCGCTGTIGGACTGTCCIGAG
GAGCCCTGAGGACCTCTCAGCATAGCCTGCCTGATCCCTGARCCCCTGGCCAGCTCTGAGGGGAGGCACC
TCCAGGCAGGCCAGGCTGCCTCGGACTCCATGGCTAAGACCACAGACGGGCACACAGACTGGAGAAAACC
CCTCCCACGGTGCCCAAACACCAGTCACCTCGTCTCCCTGGTGCCTICTGTGCACAGTGGCTTICTTTICGT
TTTCGITTTGAAGACGTIGGACTCCTICTIGGTGGGTGTGGCCAGCACACCAAGTGGCTGGGTGCCCTCTCA
GGTGGGTTAGAGATGGAGTTTGCTGTTIGAGGTGGC TGTAGATGGTGACCTGGGTATCCCCTGCCTCCTGC
CACCCCTTCCTCCCCACACTCCACTCTGATTCACCTCTTCCTCTIGGTTCCTTTCATCTCTCTACCTCCAC
CCTGCATTTTCCTICTIGTCCTGGCCCTTICAGTCTGCTCCACCAAGGGGCTCTTGAACCCCTTATTAAGGC
CCCAGATGATCCCAGTCACTCCTCTCTAGGGCAGAAGACTAGAGGCCAGGGCAGCAAGGGACCTGCTCAT
CATATTCCAACCCAGCCACGACTGCCATGTAAGGT TGTGCAGGGTGTGTACTGCACAAGGACATTGTIATG
CAGGGAGCACTGTTCACATCATAGATARAGCTGATTTGTATATTTATTATGACAATTTICTGGCAGATGTA
GGTARAGAGGARAAGGATCCTTTTCCTARTTCACACARAGACTCCTTGTGGACTGGCTGTGCCCCTGATG
CAGCCTGTGGCTTGGAGTGGCCAAATAGGAGGGAGACTGTGGTAGGGGCAGGGAGGCAACACTGCTGTCC
ACATGACCTCCATTTCCCAAAGTCCTCTGCTCCAGCAACTGCCCTTCCAGGTGGGTGTIGGGACACCTGGG
AGRAGGTCTCCRAGGGAGGGTGCAGCCCTCTTGCCCGCACCCCTCCCTGCTTGCACACTTCCCCATCTTIT
GATCCTTCTGAGCTCCACCTCTGGTIGGCTCCTCCTAGGAAACCAGCTCGTGGGCTGGGARTGGGGGAGAG
AAGGGAAAAGATCCCCAAGACCCCCTGGGGTGGGATCTGAGCTCCCACCTCCCTTCCCACCTACTGCACT
TTCCCCCTTCCCGCCTTCCARAACCTGCTTICCTICAGTTTGTAAAGTCGCTGATTATATTTITIGGGGGCT
TTCCTITTATTTTTTAAATGTAAAATTTATTTATATICCGTATTTARAGTTGTARAAARARATAACCACA
AAACAAAACCAAATGAAAAAAAARARAAAAAAA (SEQ ID NO: 57)

Translated protein sequence

MNRCWALFLSLCCYLRLVSAEGDPIPEELYEMLSDHSIRSFDDL

QRLLHGDPGEEDGAELDLNMTRSHESGGELESLARGRRSLGSLTIAEPAMIAECKTIRTE
VFEISRRLIDRINANFLVWPPCVEVQRCSGCCNNRNVQCRPTQVQLRPVQVRKIEIVR
KKPIFKKATVILEDHLACKCETVAAARPVTRSPGGSQEQRAKTPQTRVT IRTVRVERP

PKGKHRKFKHTHDKTALKETLGA (SEQ ID NO: 58)
- - ~TWW_ 0010084 rm—
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mRNA Sequence

AACAAGGGAGGTGCTGCAGTTGGCGGTCGGGC TAGAGARGAGAGGCGCCTGCGCTTGCGAGCTGGGCTTG
TGAGTGGGGCTGCCGAGAGGGCAGGCGTGGGGCGAGGCCARAGGACTGAACCCGCAGGAGCGTCACGGGC
GCCGGGGCGGCTIGCCGACGGCGGGACTGGGTTTTCTATCAGATGTTCCACGTAATAATGCTGGAGTTAAG
AAGTTTCCATTATTTTGCTCCAAACCAGAAGACTCTGTTCCCTGTATATAGAATAGGAGTAATATTTIGAA
AACAACTGGCTGATGTITTAAAACTGAAGATTIGTCATGATTGTITTATCCTAATCCCAATGCTGAAGTAAGA
TTGTCTTGGAAATACTAAGTTGGGGTAATCCAAATCTATTTCTGGAACCATGAAAATTTTGCTAGTTITTT
GACTTIGACAATACAARTCATAGATGACAATAGTGACACTIGGATTIGTACAATGTGCTCCCAACARARRAGC
TTICCTATTGAACTACGTGATTCTTATCGAAAAGGATTTTGGACAGAATTTATGGGCAGAGTCTTTAAGTA
TTTGGGAGATAAGGGTGTAAGAGAACATGAAATGARAAGAGCAGTGACATCATTIGCCTTTCACTCCAGGG
ATGGIGGAACTCTICAACTTITATAAGAAAGAATAAGGATAAATTIGACTGCATTATTATTITCAGATTCAA
ATTCGGTICTTCATAGATTGGGTTTTAGAAGCTGCCAGTTTTCATGACATATTTIGATARAGTGTTTACAAA
TCCAGCAGCTTITAATAGCAATGGTCATCTCACTGTTGAAARATTATCATACTCATTICTTIGCAATAGATGC
CCAAAGAATCTTTGCAAAAAGGTAGTTTTGATAGAATTTGTAGATAAACAGTTACAACAGGGAGTGAATT
ATACACAAATIGITTATATTIGGTGATGGTIGGAAATGATGTICTGTCCAGTCACCTTITTTARAGAATGATGA
TGTTGCCATGCCACGGAAAGGATATACCTTACAGAAAACTCTTTCCAGAATGTCTCAAARTCTTGAGCCT
ATGGAATATTCTGITGTAGTTTGGTCCTCAGGTGTIGATATAATTICTCATTTACAATTTCTAATAAAGG
ATTAATATGTCAGCAAAAAAAAAAAAAAA (SEQ ID NO: 59)

Translated protein sequence

MKILLVFDFDNTIIDDNSDTWIVQCAPNKKLP IELRDSYRKGFW
TEFMGRVFKYLGDKGVREHEMKRAVTSLPF TPGMVELFNFIRKNKDKFDCIIISDSNS
VFIDWVLEAASFHDIFDKVF TNPAAFNSNGHL TVENYHTHSCNRCPKNLCKKVVLIEF

VDKQLQQGVNYTQIVYIGDGGNDVCPVIFLKNDDVAMPRKGYTLQKTLSRMSQNLEPM
EYSVVVWSSGVDIISHLQFLIKD (SEQ ID NO: 60)

mRNA Sequence

CTCGCCCAAAGAAGACTACAATCTCCAGGGAAACCTGGGGCGTCTCGCGCAAACGTCCATAACTGAAAGT
AGCTAAGGCACCCCAGCCGGAGGAAGTGAGCTCTCCTGGGGCETGGTIGITCGTGATCCTTGCATCTIGTT
ACTTAGGGTCAAGGCTTGGGTCTTGCCCCGCAGACCCTTGGGACGACCCGGCCCCAGCGCAGCTATGAALC
CTGGAGCGAGTGTCCAATGAGGAGAAATTGAACCTGTGCCGGAAGTACTACCTGGGGGGGTTTGCTTITCC
TGCCTTTTICTICIGGTIGGTCAACATCTICTGGTTCTTCCGAGAGGCCTTCCTTIGTCCCAGCCTACACAGA
ACAGAGCCAAATCAAAGGCTATGTCTGGCGCTCAGCTGTGGGCTTCCICTTCTGGGTGATAGTGCTCACC
TCCTGGATCACCATCTTCCAGATCTACCGGCCCCGCTGGGGTGCCCTTIGGGGACTACCTCTCCTTCACCA
TACCCCTGGGCACCCCCTGACAACTTCTGCACATACTGGGGCCCTGCTTATTCTCCCAGGACAGGCTCCT
TAAAGCAGAGGAGCCTGTCCTGGGAGCCCCTTCTCAAACTCCTAAGACTIGTTTTCATGTCCCACGTTCT
CTGCTGACATCCCCCAATAAAGGACCCTAACTTTCAAAAAAAAAAAAL (SEQ ID NO: 61)

Translated protein seguence

MNLERVSNEEKLNLCRKYYLGGFAFLPFLWLVNIFWFFREAFLV
PAYTEQSQIKGYVWRSAVGFLFWVIVLTSWITIFQIYRPRWGALGDYLSFTIPLGTP (SEQ ID NO: 62)

mRNA Sequence

TTTCTCGCTCGCTCCCGTTCCCCGGACGCGGCGGATGAGCCGGCCCCGCTGGGGAAGGCTCCGGGLGGLE
GCGGGCGGCCGGGAGGAGGCTGCGIGCTCGGGGCTGGGGCTGCGAGCGGGGTGATTTITGTATTAAAATGA
GGAGGAGGAAGAAGAGGCACCCACAGCGGCAGCGGCGGCGGCGGCGGCAGCAGCAGCAGGAGCAGCGGCG
GAGAGGGCTGCAGCCCGGGCGGACGCGCGGAGCCGAGCGGGGCACGGCGECGGCAGCGACAGLCGGLCGGE
ATGAGTCAACTAATAATTTAATGGGGGCAGAGACGGCAGCGAGGGGTAGAGCTAGCGAGGGAGAGAGCGA
GAGAAGCAGCCCCGTCCGGGGACTCGCGCTCACACTCACGCACACACACAAACACACACACACCTCICCC
TGTGCCACCCAGCAACACCCGGCCTCGTCACAACAACAACAGCCGCGGCCGCCCTCTATCCTGCCCGGGE
GCCCAGCCGAAAGCCAGGGCGACTCTAGAGGACGCTGCCCGCCCCCCTCTTTCATTTCGGGAAACTCCTG

80



ATCAGTTTIGTCGGGGTTIICTGGGTITICTTITCCCCCARAGTCCTAGTGCCATTGTIGGTGCTCGTITGTITT
ACCTCGGACTCTGGACGAGTGAGAGCTTGGCGACTTTTIGGGGGGAGGGGGCGGGGAGTTTGTCGCTGCC
TAGGCGGTGGAGGTGGCTGGGGGTGCCTTCTGATCTTCCTCCTCCTCCCCCTCCCCCCGAACCTCTICTC
TCCTCACTTGCTGGGACCCCAGACGCTCACAGCCCCGCGTCAATGGGCAGGGAGAGGGTCCTTIGCGGCTG
TTGTCAGCGAGGGCAGAATCAAAAGTGGCATTTTAGTGCCTTTCCGGGGCTTTTCTCGCGACCCCCTGLC
CCCCACCCTCGCTGICCCCCGCTAGATGCCCTCGTIGGGGGTIGCGAGGCTGTGGGGAARAGTTTAAGGTT
TGITAATATTAGTCGCGATTGTTGGCGAGGGGGGTGGGGGTGATTGGAAGGGAGGCGAGGTGGCCTICCC
AATGCGCGTTATTCGGGGTTATTGAAGAATAATATTGCAAGTGACAGCCAGAAGTAGACTTTCTGTCCTC
ACACCGAAGAACCCGAGTGAGCAGGAGGGAGGGAGAGACGCGAAGAGACCTTTTTTCCTTTTTGGAGACC
TTGTCCGCAGTGATTTITTTITTTTTITTAAGAGAATCCTCAGTCACCACGTCGTTTCCCCAGCACCATCACA
GTGTACAGCTCATAACGGGTTTIGCTITGTTITTITACGATTTCCCCCCAACGAATCACTTGTCAGATCAAT
TTTATCTTCTTCCTCCTCCCTGCTTCCCACTCTCCCCTCCTCCCCATCGCARACCCTGTTCTCTGAGGTT
AGACATTTTACARACCCCTATATGTITGGTTITTCGAATTGTGATTTTTTITTTTARACCCCTTTCTCATGGC
TACTCTTCTAGACGTTITATTTCTGCCCTTCCCCCGCTTAGGGGGGCGGGGGTAGGGGAAAGGAAAATAAT
ACAATTTCAGGGGAAGTCGCCTTCAGGICTGCTGCTTTTTTATTITTTTTITTTITAATTARARAARARRR
GGACATAGAAAACATCAGTCTTGAACTTICTCTTCAAGAACCCGGGCTGCAARGGAARTCTCCTTTGTTTT
TGITATTITATGIGCTIGTICAAGTTTIGAAGTGGTGATCTTTAGACAGTGACTGAGTATGGATCATTTGAAC
GAGGCAACTCAGGGGAAAGAACATTCAGARATGTCTAACAATGTGAGTGATCCGAAGGGTCCACCAGCCA
AGATTGCCCGCCTGGAGCAGAACGGGAGCCCGCTAGGAAGAGGAAGGCTTGGGAGTACAGGTGCAARAAT
GCAGGGAGTGCCTTTAAAACACTCGGGCCATCTGATGAAAACCAACCTTAGGAAAGGAACCATGCTGCCA
GTTTICTGTGTGGTGGAACATTATGAAAACGCCATTGAATATGATTGCAAGGAGGAGCATGCAGAATTTG
TGCTGGTGAGAAAGGATATGCTTTTCAACCAGCTGATCGARATGGCATTGCTGTCTCTAGGTTATTCACA
TAGCTCTGCTGCCCAGGCCAAAGGGCTAATCCAGGTTGGAAAGTGGAATCCAGTTCCACTGTCTTACGTG
ACAGATGCCCCTGATGCTACAGTAGCAGATATGCTTCAAGATGTGTATCATGTGGTCACATTGAAAATTC
AGTTACACAGTTGCCCCAAACTAGAAGACTTGCCTCCCGAACAATGGTCGCACACCACAGTGAGGAATGC
TCTIGAAGGACTTACTGAAAGATATGAATCAGAGTTCATTIGGCCAAGGAGTGCCCCCTTTCACAGAGTATG
ATTTCTTCCATIGTGAACAGTACTTACTATGCAAATGTCTCAGCAGCAARATGTCAAGAATTTGGAAGGT
GGTACAAACATTTCAAGAAGACAAAAGATATGATGGTTGAAATGGATAGTCTTTCTGAGCTATCCCAGCA
AGGCGCCAATCATGTCAATTTTGGCCAGCAACCAGTTCCAGGGAACACAGCCGAGCAGCCTCCATCCCCT
GCGCAGCTCTCCCATGGCAGCCAGCCCTCTGTCCGGACACCTCTTCCAAACCTGCACCCTGGGCTCGTAT
CAACACCTATCAGTCCTCAATTGGTCAACCAGCAGCTGGTGATGGCTCAGCTGCTGAACCAGCAGTATGC
AGTGAATAGACTTTTAGCCCAGCAGTCCTTAAACCAACAATACTTIGAACCACCCTCCCCCTGTCAGTAGA
TCTATGAATAAGCCTTTIGGAGCAACAGGTTTCGACCAACACAGAGGTGTCTTCCGAAATCTACCAGTGGG
TACGCGATGAACTGAAACGAGCAGGAATICTCCCAGGCGGTATTITGCACGTIGTGGCTTTTAACAGAACTCA
GGGCTTGCTTTCAGAARATCCTCCGARAGGAAGAGGACCCCAAGACTGCATCCCAGTCTTTGCTGGTARAC
CTITCGGGCTATGCAGAATTICTTIGCAGTTACCGGAAGCTGAAAGAGACCGAATATACCAGGACGAAAGGG
AAAGGAGCTTGAATGCTGCCTCGGCCATGGGTCCTGCCCCCCTCATCAGCACACCACCCAGCCGTCCTCC
CCAGGTGAAAACAGCTACTATTGCCACTGAAAGGAATGGGAAACCAGAGAACAATACCATGAACATTAAT
GCTTCCATTTATGATGAGATTCAGCAGGAARATGAAGCGTGCTAAAGTGTCTCAAGCACTGTTTGCARAGG
TTGCAGCAACCAAAAGCCAGGGATGGTTGTGCGAGCTGTTACGCTGGAAAGAAGATCCTTCTCCAGAAAR
CAGAACCCTGTGGGAGAACCTCTCCATGATCCGAAGGTTCCTCAGTCTTCCTCAGCCAGAACGTGATGCC
ATTTATGAACAGGAGAGCAACGCGGTGCATCACCATGGCGACAGGCCGCCCCACATTATCCATGTTCCAG
CAGAGCAGATTCAGCAACAGCAGCAGCAACAGCAACAGCAGCAGCAGCAGCAGCAGGCACCGCCGLCTCC
ACAGCCACAGCAGCAGCCACAGACAGGCCCTCGGCTCCCCCCACGGCAACCCACGGTGGCCTCTCCAGCA
GAGTCAGATGAGGAAAACCGACAGAAGACCCGGCCACGAACAAAAATTTCAGTGGAAGCCTTGGGAATCC
TCCAGAGTTTCATACAAGACGTGGGCCTGTACCCTGACGAAGAGGCCATCCAGACTCTGTCTGCCCAGCT
CGACCTTCCCAAGTACACCATCATCAAGTTCTITCAGAACCAGCGGTACTATCTICAAGCACCACGGCAAR
CTGAAGGACAATTCCGGTTTAGAGGTCGATGTGGCAGAATATAAAGAAGAGGAGC TGCTGAAGGATTTGG
AAGAGAGTGTCCAAGATAAAAATACTAACACCCTITTTITTCAGTGARACTAGAAGAAGAGCTGTCAGIGGA
AGGAAACACAGACATTAATACTGATTTGARAGACTGAGATAAAAGTATTTIGTTTCGTTCAACAGTGCCAC
TGGTATTTACTAACAAAATGAARAGTCCACCTTGTCTTCTCTCAGARARCCTTTIGTTGTTCATTGTTIGS
CCAATGAATCTTCARAAACTTGCACAAACAGAAAAGTTGGAAAAGGATAATACAGACTGCACTAAATGTT
TTCCTICIGTTITIACAAACTGCTTGGCAGCCCCAGGTGAAGCATCAAGGATTGTTTGCTATTARAATTTGT
GTTCACGGGATGCACCAARAGTGTGTACCCCGTAAGCATGAARACCAGTGTTTTTTIGTTTITTTTTTTAGTIC
TTATTCCGGAGCCTCAAARCAAGCATTATACCTTICTGTGATTATGATTTCCTCTCCTATAATTATTTICTGT
AGCACTCCACACTGATICTTTGGAAACTTGCCCCTITATTTAAAAAARARRANAGAARRAAANAGAGTTTIGTTA
CTCTATTGTATGTTACAAAAGAACTATAGACTGTGGAATGCAGTTTAAAGATGACATATGCCAACARATG
CCTITGTATIATATGGCACTGCCGTAATTICAAATTTGTTITTATTITTIGGARATAAAAGTTCACTGTACTTT
TTTTTCATTICTCATTGTTACATGATTTTTTAARAAAAAGGAAAAGAAAATGTGAAACACAATTTAGTCCTC
ATTATTTATTTGTAGATCCTGCAGCATCATGTTIGTAATTAATTTTTTGGAAGTTTCCGTTAAATGTAATA
TTGCTTCTCTTGTTACCATACTGATTCTITTCTAT TTATAAATGTATTTTGATGGGCAGTAAAACAAAGT
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GICTTAAAAGTTITTARATAGAGAAAATGIGCTTTACACAGTTIGCCTATARARAGTGCTCTATGTTATCCA
AGCAATTCATACTATAAGCTTCACTCTIATTGTTGTATGCAATTTTTACTATCATGCAAATAAGCTTAGG
TAAATAAAACTAATAGATCACCTTAGAAAATTATGCAATTAATGTGAAAATAATTGATGTTTIGCAATIGTG
TCITCCTTIGGITTACAATCAATTTTARAGCTACATCTGTATAAAATTTCTGTATAARGGTGTATTICTT
TTTTATGAGTTTATGGCTATGARAACAGCTATTTTGTTACAGCTGGCTGTTTTTATAAGTGTATCACAAT
TTTCTITATGCAGARATGTTCTGACTAGGAGTGGTTATTGACTGTAACTACACAATTARARTIGITIGTA
TCGTATGACATGGTAGGGTTTGTCTGCTIATGTGAAGTAACTARAGGAGTCAAAGGATGGCCCTCTCATT
TAGGTGCATGTTAATAACTTIGTIATTTCACTGATTTTAAAAAGAGCAATTGACARGTTACTTGARACACT
GTAAATTTAAATCACAAACACATGCTCATTTTTAAATAGGTATGAAATTTCACAATGAAAATAACCTGTT
TGGTTAACATTTTGCTTAATAAGTAGAGATAGGATGGTCAAAAGACTCTCCGACAAARACAAATCCAGTC
TCTAGCAGTTATIGTTGTTAGAATGGA (SEQ ID NO: 63)

Translated protein sequence

MDHLNEATQGKEBSEMSNNVSDPKGPPAKIARLEQNGSPLGRGR
LGSTGARMOGVPLKHSGHLMK TNLRKGTMLPVFCVVEHYENAIEYDCKEERAEFVLVR
KDMLFNQLIEMALLSLGYSHSSAAQAKGLIQVGKWNPVPLSYVTIDAPDATVADMLQDV
YHVVILKIQLHSCPKLEDLPPEQWSHTTVRNALKDLLKDMNQSSLAKECPLSQSMISS
IVNSTYYANVSARKCQEFGRWYKHFKKTKDMMVEMDS LSELSQQGANHVNF GQOPVPG
NTAEQPPSPAQLSHGSQPSVRTPLPNLHPGLVSTPISPQLVNQQLVMAQLLNQQYAVN
RLLAQQSLNQQYLNHPPPVSRSMNKPLEQQVS TNTEVSSEIYQWVRDELKRAGISQAV
FARVAFNRTQGLLSEILRKEEDPKTASQSLLVNLRAMONFLQLPEAERDRIYQDERER
SLNAASAMGPAPLISTPPSRPPQVKTATIATERNGKPENNTMNINAS IYDE IQQEMKR
AKVSQALFAKVAATKSQGWLCELLRWKEDPSPENRTLWENLSMIRRFLSLPQPERDAI
YEQESNAVHHHGDRPPHI IHVPAEQIQOQQQ0QQ00QQ0QQ0QAPPPPQPQQQPQTGPRL
PPRQPTVASPAESDEENRQKTRPRTKISVEALGILQSFIQDVGLYPDEEAIQTLSAQL
DLPKYTIIKFFONQRYYLKHHGKLKDNSGLEVDVAEYKEEELLKDLEESVQDKNTNTL
FSVKLEEELSVEGNTDINTDLKD (3EQ ID NO: 64)

mRNA Sequence

CCGGCGTCCCAAGTGAGTGGAGGGGGGATCCCGACTCCAGTCCGGGGCCTTGGCCAGCGGAGCCGCGCTA
TTCGGAAGCGGGAATCCCACTCAGAGCCCGGGCCTGTAGGGGCGGGGCGTCCCGGGCACCCGGGATIGGG
GCGTCTCCCGTCGTGCACCGGGGCACCGGCGACTCACCCGGAAGGAGAAGCCGTGATCTGGCTATATGGT
GGGGCGCGGGCGEETIGTCGCTGTGGGGAGCTGGTGCTGTTCTCAGATGTTICCTTCCAATGGGCTTTIGGT
GTAGGATGTCGGAGAACCAAGAACAGGAGGAGGTGAT TACAGTGCGTGTTCAGGACCCCCGAGTGCAGAR
TGAGGGCTCCTGGAACTCTTATGIGGATTATARGATATTCCTCCATACCAACAGCAAARGCCTTTACIGCC
AAGACTTICCTGIGTGCGGCGCCGCTACCGTGAGTTCGTGTGGC TGAGAARGCAGC TACAGAGARATGCTG
GTTTGGTGCCIGTICCTGAACTTCCTGGGAAGTCAACCTTCTICGGCACCTCAGATGAGTTCATTIGAGAA
GCGACGACAAGGTCTGCAGCACTTCCTTGAAAAGGTCCTGCAGAGTGTGGTTCTCCTGTCAGACAGCCAG
TTGCACCTATICCTGCAAAGCCAGCTCTCGGTGCCTGAGATAGAAGCCTGTGTCCAGGGCCGAAGTACCA
TGACTGTGTCTGATGCCATTCTTCGATATGCTATGTCAAACTGTGGCTGGGCCCAGGAAGAGAGGCAGAG
CTCTTCTCACCTGGCTAAAGGAGACCAGCCTAAGAGTTGCTGCTTTICTTCCAAGATCGGGTAGGAGGAGC
TCTCCCTCACCGCCTCCCAGTGAAGARRAGGACCATTTAGAAGTGTGGGCTCCAGTTGTTGACTCTGAGG
TTCCTTCCTTGGAAAGTCCCACTCTCCCACCCCTCTCCTCACCATTATGCTGTGATTTTGGAAGACCCAA
AGAGGGAACCTCCACTCTTCAGTCTGTGAGGAGGGCTGTGGGAGGAGATCATGCTGTGCCTTIGGACCCT
GGTCAGTTAGAAACACTTTIGGAAAAGTGAGCTCTGGGTICTGCTCTGAGATGGTCAGAGARAGATGCGES
CCAGGAGACTTACTCAGGTGGGACTGGGCACAGGGCAGGTATGTGGGAGGCTGGGCTGCTTAGTGICTTC
TAGTCACCTCTIGCTTGGGCTGATTGACAGAGGTCAGTCATTACAGCCCCTTATGCCTCTTCCATGGGAAC
AAATACTGTGCAGATGTTTGTAAGTTAAACATAAGACACAGGGGCTGTTGCTTTTGAACAGAACCCTATA
TTACTCTCCTGGGATCTGAGT TTCTGCAGGTCATTTGTATGTAGGACCAGGAGTATC TCCTCAGGTGACC
AGTTTTGGGGACCCGTATGTGGCAAATTCTAAGCTGCCATATTGAACATCATCCCACTGGGAGTGGTITAT
GTIGTATCCCCATCITGGCTGGCTTCAGTTTTTGCTGTAGCCCTAGAGCACTTIGTTIGIGGGAGGCTGG
CCTCTTGCCTACCTCCTTGCATGGACAGGGGGATGAATATTTACTTTCCCACCTCCTTGCTTTTICTTTC
ACTGATACCACTGAATGGAACTGGTGCTGTGACTCCTGCTGCTGGGGATTTATGTCCCGAGACCTTAGCC
TGGCTGAGTGGAGCCTGAGACCTGCACAACAGCTCATGGTCATGCATGAGAGAGAAGTGGCTGGCCACAG
CCAGAGGGAACAGTAACAGCCCAGGGGCCTTTATTTTGGGAARAGGCTGTCCCGGGCTGTITACTGTICTCTT
CTGGTTATAAAGCAGACATGTGGCCATCTTTTCCGCAGGGTTAGAGTGGGCTCCTTTCTTTTTGGAATCC

82




TTTTCTICTICCTITTGGTAGCAGCTCCCTGCCTCCAGGGCTTCCGCCACCAGCGTICTICTGCTGIGTTGLGT
AGTGCAGTGGGGTGCAAGGGCTITGTITCTGCCTGCCTGAAAGAGAGGGCTCTGGGGATGGAGATGAGAA
ACAACACGCTCTICCTTCAGACAATGAGGCATTCTGTCCTICCTIGCTGCCATTCTTCATCTCCACTGAGAGC
CAGAGCTGGTAGGAGCCGAGTGCCACAGGCATTCTGCATTGCTICTACTCTTAGGTTIGTGTGTGTGATCC
TTCCCCTCCCTGTCGCCCACTCCTCCCTCCTCTGGCTATCCTACCCTGTCTGTGGGCTCTTTTACTACCA
GCCTATGCIGTGGGACTGTICATGGCATTTAGT ICAGAGTGGAGGGGCTTIGGCCTGARATAARATGCAAG
TATTT (SEQ ID NOC: 65)

Translated protein sequence

MGFWCRMSENQEQEEVITVRVQDPRVONEGSWNSYVDYKIFLHT
NSKAFTAKTSCVRRRYREFVWLRKQLORNAGLVPVPELPGKSTFFGTSDEF IEKRRQG
LOHFLEKVLQSVVLLSDSQLHLFLQOSQLSVPE IEACVQGRSTMTVSDAILRYAMSNCG
WAQEERQSSSHLAKGDQPKSCCFLPRSGRRSSPSPPPSEEKDHLEVWAPVVDSEVPSL
ESPTLPPLSSPLCCDFGRPKEGTSTLQSVRRAVGGDHAVPLDPGQLETVLEK (SEQ ID NO: 66)

mRNA Sequence

TATGTCTTCTAAAGATAATGTCGATTGTGTATGGCTGATGGGATTCTAGGACCAAGCAAGAGGTTTTITTT
TTTTCCCCCACATACTTAACGTTICTATATTITCTATTTGAATTCGACTGGACAGTTCCATTTGAATTATT
TCTCTCTCTCTCTCTCTCTGACACATTTTATCTTGCCAGGTTCTAAACCTTTAGGAARAATGGAGCAATT
TCCAAAGGARACCGTTGTGGAGAGCAGTGGGCCAAAGGTITTIGGAAACAGCAGAAGAGATCCAGGAGAGG
CGTCAGGAAGTGTTGACTCGGTATCAAAGT TTCAAGGAGCGGGTCGCTGAGAGGGGTCAGAAGCTTGAGG
ATTCCIATCACTTACAAGTTTTCAAGCGAGATGCAGATGATCTGGGGAAGTGGATCATGGAGAAAGTCAA
TATCTTAACCGATAAGAGCTATGAAGACCCAACTAATATACAGGGGAAATATCAGAAGCATCAATCCCTT
GAAGCAGAGGTGCAAACARAATCAAGACTCATGTICTGAACTGGAARAAACAAGGGAAGARACGATTTACCA
TGGGTCATTCTGCCCACGAAGAAACGAAGGCCCATATAGAGGAGCTACGCCACCTGTGGGACCTGCTIGTT
AGAGCTGACCCTGGAGAAGGGTGACCAGTTGCTGCGGGCCCTGAAGTTCCAGCAGTATGTACAGGAGTGT
GCTGACATCTTAGAGIGGATTGGAGACAAGGAGGCTATAGCGACATCAGTGGAGCTAGGTGAAGACTGGG
AGCGCACCGAAGTTCTGCATAAGAAATTIGAAGACTTCCAAGTGGAGCTGGTAGCTARAGAAGGGAGAGT
TGTTGAAGTGAACCAATATGCCAATGAGTGTGCCGAGGAAAACCATCCTGACCTACCCTTAATTCAGTCT
AAGCAAAATGAGGTGAATGCTGCCTGGGAGCGCCTTCGTGGTTTGGCTCTCCAGAGACAGAAAGCTCTGT
CCAATGCTGCAAACTTACAACGATTCAAAAGGGATGTGACTGAAGCCATCCAGTGGATCAAGGAGAAGGA
ACCTGTACTCACCICTIGAGGACTATGGCAAAGACCTTGTTGCCTCTGAAGGACTGTTITCACAGTCACAAG
GGACTTGAGAGAAATCTTGCTGTCATGAGTGACAAGGTGAAGGAGTTATGTGCTAAAGCAGAGAAGCTGA
CACTTTCCCATCCTTCAGATGCACCTCAGATCCAGGAGATGAAARGAAGATCTGGTCTCCAGCTGGGAGCA
TATTCGTGCCCTGGCCACCAGCAGATATGAARAACTGCAGGCTACTTATTGGTACCATCGATTTTCATCT
GACTTTGATGAACTCTCAGGCTGGATGAACGAGAAGACTGCTGCGATCAATGCTGATGAGCTGCCARCAG
ATGTGGCTIGGTGGAGAAGTTCTGCTGGACAGGCATCAGCAGCATAAGCATGAGATTGACTCTTACGATGA
CCGATTTCAATCTGCTGATGAGACTGGTCAAGACCTCGTGAATGCCAATCATGAAGCCTCTGATGAAGTT
CGGGAAAAGATGGARATACTTGACAACAACTGGACTGCCCTGCTGGAACTGTGGGACGAGCGTCATCGTC
AGTATGAGCAGTGCTTGGACTTTCATCTCTTCTACAGAGACAGTGAGCAAGTGGACAGTTGGATGAGTAG
ACAAGAGGCCTICCTGGAAAACGAGGATCTGGGAARCTCACTGGGCAGTGCAGAAGCCCTTCTTCAGAAG
CATGAAGACTTTGAGGAAGCCTTTACTGCCCAGGAAGAGAAGATCATAACTGTAGACAAGACTGCAACCA
AATTGATIGGTGATGACCATTATGATTCAGAGAACATCAAGGCTATCCGTIGACGGGCTGTTAGCCCGGCG
GGATGCCCTACGTGAARAGGCTGCCACTAGACGTAGATTGC TGARGGAGTCATTGCTTCTGCARARACTG
TATGAGGACTCAGATGACCTAAAGAACTGGATCAACAAGAAGAARAAAGT TGGCAGATGATGAAGATTACA
AGGACATACAGAACTIGAAGAGCAGGGTTCAAAAGCAGCAAGT CTTTGAAAAGGAGT TGGCAGTTAATAR
GACCCAGCTGGAAAACATACAGAARACTGGCCAAGAGATGATTGAGGGTGGTCACTATGCCTCTGACAAT
GTGACCACTCGTCTGAGTGAAGTTIGCCAGCCTCTIGGGAGGAGT TGCTGGAGGC TACAAAACAGAAAGGGA
CCCAGTTGCATGAGGCCAACCAGCAGCTGCAATTTGAAAATAATGCAGAAGATTTGCAGCGCTGGCIGGA
GGATGTTGAGTGGCAAGTCACCTCTGAGGATTATGGGAAAGGCCTGGCCGAGGTACAGAATCGACTCAGS
AAACACGGCCTCCTGGAGTCGGCTGTGGCTGCTCGTCAGGATCAGGTGGATATCCTTACAGACCTGGCTG
CATATTTTGARAGAAATAGGCCATCCTGATTCTAAGGATATAAGGGCAAGGCAAGAGTCCTTGGTATGCCG
ATTTGAAGCTCTGAAARGAGCCACTGGCCACCCGARAGAAGARGCTCTTAGACCTTCTCCATCTGCAGCTG
ATTTGTAGAGACACAGAGGATGAGGAGGCCTGGATCCAAGAGACTGAACCCTCAGCTACTTCCACCTACC
TTGGAAAGGACCTGATTGCTTCCAAARAGCTTCTGAATAGGCATAGAGTCATCCTGGAGAACATTGCCAG
CCATGAACCACGCATTCAAGAGATAACAGAAAGGGGAAACAAAATGGTAGAGGAAGGACACTTTGCTGCA
GAAGATGTGGCCTCTAGGGTCAAGAGTTTGAACCAGRATATGGAGTCTCTCCGTGCTCGAGCTGCTAGGL
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GACAAAATGATICTTGAAGCCAATGTCCAGTTCCAGCAGTACCTGGCTGACCTGCATGAAGCAGARACATG
GATCAGAGAGAAGGAACCTATTGTAGATAATACTAACTATGGTGCTGATGAAGAAGCAGCTGGGGCTICTT
CTAAAGAAGCAIGAGGCCTTTCTATTAGATCTCAATTCATTTIGGAGACAGTATGAAAGCTCTGCGGAATC
AGGCAAACGCCTGCCAGCAACAACAGGCTGCACCAGTGGAGGGAGTTGCTGGAGAACAAAGGGTCATGGC
TTTATATGACTTCCAGGCCCGCAGCCCCCGAGARGTCACCATGAAGAAAGGTGATGTCTTAACGCTGCTC
AGTTCCATCAATAAGGACTGGTGGAAGGTGGAAGCTGCTGATCATCAGGGCATTGTCCCAGCTGTCIATG
TCAGAAGACTGGCCCACGATGAGTICCCGATGCTCCCACAGCGGCGACGAGAAGAGCCAGGARACATCAC
CCAGCGCCAGGAGCAGATTGAGAACCAATACCGCTCCCTICTTIGGATCGGGCAGAAGAACGCAGACGTCGT
CTATTGCAACGTTATAATGAATTTTTATTGGCCTATGAGGCAGGAGACATGCTGGAATGGATTCAAGAGA
AAAAGGCAGAAAACACTGGAGTGGAACTAGATGATGT TTGGGAGCTGCAGARAAAGTTTGATGAGTICCA
AARAGGATTTGAATACCAATGAGCCTCGGCTAAGGGATATCAACAAGGTAGCTGATGATCTACTATTIGARA
GGACTTCTAACACCAGAAGGAGCTCAAATCCGGCAGGAATTGARTTCCCGCTGGGGTTCTTTGCAGAGGC
TTGCAGATGAACAGCGGCAGCTGCTGGGCAGTGCCCATGCTGTTGAAGTGTTITCACAGAGARGCAGATGA
CACGAAGGAGCAGATTGAGAAGAAATGCCAGGCCCTCAGTGCTGCAGACCCTGGCTCAGATCTGTTCAGT
GITCAGGCTCTTCAGCGACGGCATGAGGGCTTTGAARAGGGACCTCGTACCCCTGGGAGATAAGGTGACCA
TACTGGGGGAGACAGCAGAGCGGCTCAGTGAGTCCCATCCAGATGCCACTGAGGACCTGCAGAGACAGAA
AATGGAGCTGAATGAGGCCTGGGAAGACCTGCAGGGGCGTACAAAGGATCGTAAGGAGAGCCTAAATGAG
GCCCAGAAATTICTACCTGTTCCTCAGCARGGCCAGGGATCTGCAGAACTGGATCAGTAGCATTIGGTIGGCA
TGGTATCATCACAGGAGCTGGCCGAAGACTTAACTGGCATAGAGATCTTGCTGGAGAGACATCAGGAGCA
CCGTIGCTGACATGGAGGCAGAGGCTCCCACCTTCCAGGCCT TAGAGGACTICAGTGCAGAACTTATCGAC
AGTGGGCACCATIGCTAGCCCTGAAATTGAAAAAAAGCTTCAAGCTGTCAAGCTAGAGAGAGATGATITGG
AGAAGGCTTGGGAAAAACGCAAGAAGATCCTAGACCAGTGCCTGGAGTIGCAGATGTTCCAGGGGAACTG
TGATCAAGTTIGAGAGCTGGATGGTGGCACGTGAGAATTCCCTGAGGTCAGATGACAAAAGTTCCTTAGAL
AGTCTGGAGGCTTTGATGAAGAAACGGGACGATTTGGACAAAGCAATCACTGCCCAGGAAGGGAAGATCA
CTGACCTAGRACATTTTGCTGAGAGCCTCATTGCTGATGAACACTATGCCAAAGAAGAGATTGCTACGCG
GCTCCAACGTGTACTAGACAGGTGGAAGGCTCTCAAAGCACAACTGATTGATGAGCGGACAAAGCTTGGA
GACTATGCCAACCTAAAACAARTTCTACCGAGACCTTGAGGAGCTGGAAGAATGGATCAGTGAGATGCTGC
CCACAGCCTGTGATGAATCCTACAAAGACGCCACTAACATTCAGAGGAAATACCTGAAACACCAGACCTT
TGCACATGAAGTCGATGGCCGATCTGAGCAGGTGCATGGCGTCATCAACCTGGGGAACTCCCTGATTGAG
TGTAGCGCTTGTGATGGCAATGAAGAGGCCATGAAGGAGCAACTGGAACAGCTGAAGGAACATTGGGATC
ATCTGCTTGAGAGAACAAATGACAAAGGGAAGAAGCTCAATGAGGCCAGICGTCAACAGAGGTTCAACAC
AAGCATCCGGGACTTIGAGTTCTGGCTCTCAGAGGCAGAGACATTGCTGGCCATGARAGATCAGGCCAGS
GACTTGGCTTCAGCAGGAAACCTACTCAAGAAGCATCAGCTATTGGAGAGAGAGATGTTGGCTCGAGAGG
ATGCACTCAAGGACCIGAATACATTGGCTIGAAGATTTGCTICTCCAGCGGGACTTTCAACGTTGATCAGAT
TGTGAAGAAAAAAGATAATGTCAACAAGCGTTTCCTGAATGTCCAAGAATTGGCAGCTGCACACCACGAA
AAATTGAAAGAGGCCTATGCCTIGTTCCAGTTCTTCCAGGATCTAGATGATGAGGAATCCTGGATAGAGG
AGAAGTTGATACGAGTGAGCTCCCAGGACTATGGGAGAGATCTTCAGGGGGTTCAGAACTTGCTGAAGAA
GCACAAACGCCTAGAGGGGGAGCTGGTGGCCCATGAGCCTGCCATCCAGAATGTGCTGGATATGGCAGAG
AAGCTGAAAGACAAGGCTGCTGTGGGGCAAGAGGAGATCCAGTTGCGGCTGGCTCAGTTTGTTGAACACT
GGGAGAAGCTCAAAGAGTTGGCCAAGGCCCGAGGACTTAAGTTGGAAGAATCCCTAGAATACTTGCAATT
CATGCAGAATGCTGAGGAAGAGGAAGCTTGGATCAATGAARAGARTGCTTITGGCTGTCCGAGGAGATTGT
GGAGATACATTAGCTGCTACTCAGAGCTTGCTAATGAAGCATGAAGCTTTGGARAATGACTTTIGCTGTCC
ATGAGACCCGAGTACAAAATGTGTGTGCACAAGGAGAAGACATCCTAAATAAGGTGTTGCAGGAGGAAAG
TCAGAACAAAGAGATTITCTTCCAAGATAGAGGCTCTGAATGAARAGACCCCTTICTCTGGCTAAGGCAATA
GCTGCTTGGAAGTTGCAATTGGAAGACGATTATGCCTTTCAGGAATTCAACTGGAAGGCTGATGTGGTAG
AGGCTTGGATAGCTGATAAGGAAACAARGCCTAAAGACCAATGGCAATGGTGCAGACCTTGGTGACTTICCT
CACTCTTCTGGCARAACAGGACACTCTGGATGCCAGTCTGCAGAGTTTCCAGCAAGAGAGACTTCCCGAG
ATCACTGACCTGAAGGACAAACTGATTTCTGCTCAACACAACCAGTCTARAGCCATTGAAGAGCGTTATG
CCGCTICTGCTGAAGCGCTGGGAACAGTTGCTGGAAGCCTCGGCAGTCCACAGACAGAAATTGCTGGAGAA
ACAGCTGCCTCTACAGAAGGCTGAGGACCTGTTCGTGGAATTTGCACATARGGCTTCAGCTTTGAACAAC
TGGTGTGAAAAGATGGAAGAAAACTTGTCAGAGCCTGTGCACTGTGTCTCCCTGAATGARAATTCGGCAGC
TGCAGAAAGACCATGAGGACTTCTTGGCCTCCCTGGCTAGGGCTCAAGCAGACTTTAAATGTTTGCTIGGA
GCTAGACCAGCAGATTAAGGCCTTAGGTGTGCCTTCCAGCCCTTATACCTIGGTTAACAGTGGAGGTGCTG
GAAAGGACCTGGAAGCACCTATCTGACATCATIGAGGAACGGGAGCAGGAGCTGCARAAGGAAGAGGCAA
GACAGGTCAAGARCTTITGAGATGTGTCAGGAGTTTGAARCAGAATGCCAGTACCTICCTICARTGGATICCT
GGAAACCAGGGCTTACTTTCTGGATGGATCATTIGCTCAAAGAAACAGGAACTCTGGAATCTCAGCTGGAA
GCAAATAAAAGAAARCAGAAGGAGATCCAGGCGATGAAGCGTCAACTAACCAAGATTGTGGACCTGGGGE
ACAACTTGGAAGACGCTCTIGATCCTTGATATCAAATACAGCACCATTGGATTGGCTCAGCAGTGGGACCA
GCTCTACCAGCTTGGGTTGCGGATGCAACACAACCTGGAGCAACAGATCCAGGCCAAGGACATCAAAGGT
GTGAGTGAAGAGACTCTARAGGAATTTAGCACAATCTATAAACACTTTGATGAGAATTTGACAGGGCGCC
TGACTCACAAAGAGTTCCGGTCCTGCCTGAGAGGACTCAATTACTACTTGCCCATGGTGGAGGAGGATGA
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ACATGAGCCCAAGTTIGAGAAGTTICCTGGATGCTGTGGATCCAGGGAGGAAGGGCTATGTCTCACTGGAG
GACTATACTGCTTTCCTGATTGACAAGGAGTCAGAARACATCARGTCCAGTGATGAARATAGAGAATGCCT
TCCAAGCCCTGGCAGAGGGCAAGTCATATATTACCAAAGAAGACATGAAGCAGGCCCTTACCCCAGAGCA
AGTGTCATTCTIGTGCCACACATATGCAGCAATATATGGACCCACGGGGTCGAAGCCATCTCTCTGGCTAT
GACTACGTTGGCTTCACCAATTCCTACTTTGGCAACTAATAAGCAGCTCCTCGTGGATCGTAGAAAATCT
TAGTGICGTGGGAAATTTACTGGGGGGCAAAGAGTACAGGCARATGTGGAAGATAAAGATGGCCTCGTIGT
GTGTGIGIGTIGTGIGIGTGTGTGTIGTGIGIGCTTGTIGTTIGTGTGCATATTACATTTATTGTAGGATICTT
AARARATCTCARGGGIGGGAGATAGAAAGGTTAATAGAGTTGGAGGAGTGGAAGCTATTTTGTATGCAAC
TAGTCACTGCTGAGGGGTGTCARAGTTTCTATTITTIATTIGTTCTGTTTTGCACGTCTTTATCATTTITGC
TTTATTCCGATTATAGAATAAAGTAATTCTTTTTAAAAATATTTTTTGGGGCAAAGTTAAGTAAARTGTT
GAGCTITCTATATTICTGGGAACTGTACTCATATAAGAGTGGGCAGCTAATTTTACTGTAAAGAAGGGCCA
TGGTATAGTAGATAAATAAAATCCAAGGCAATTTTCAAACAATTTTTTTAAACTTTGGAATGTGTTTAAA
TTTARATTTGAAAATARAGATATTTGATTTTICTGGGG (SEQ ID NO: 67)

Translated protein sequence

MEQFPKETVVESSGPKVLETAEEIQERRQEVLTRYQSFKERVAE

RGQKLEDSYHLQVFKRDADDLGKWIMEKVNILTDKSYEDPTNIQGKYQKHQSLEAEVQ
TKSRLMSELEKTREERF TMGHSAHEETKAHIEELRHLWDLLLELTLEKGDQLLRALKF
QQYVQECADILEWIGDKEAIATSVELGEDWERTEVLHKKFEDFQVELVAKEGRVVEVN
QYANECAEENHPDLPLIQSKONEVNAAWERLRGLALQORQKALSNAANLQRFKRDVTEA
IQWIKEKEPVLISEDYGKDLVASEGLFHSHKGLERNLAVMS DKVKELCAKAEKLTLSH
PSDAPQIQEMKEDLVSSWEHIRALATSRYEKLQATYWYHRF SSDFDELSGWMNEKTAA
INADELPTDVAGGEVLLDRHQQHKHE IDSYDDRFQSADETGQDLVNANHEASDEVREK
MEILDNNWTALLELWDERHRQYEQCLDFHLFYRDSEQVDSWMSRQEAFLENEDLGNSL
GSAEALLQKHEDFEEAFTAQEEKIITVDKTATKLIGDDHYDSENIKAIRDGLLARRDA
LREKAATRRRLLKESLLLQKLYEDSDDLKNWINKKKKLADDEDYKDIQNLKSRVQKQQ
VFEKELAVNKTQLENIQKTGQEMIEGGHYASDNVTTRLSEVASLWEELLEATKQKGTQ
LHEANQQLQFENNAEDLQRWLEDVEWQVISEDYGKGLAEVQNRLRKHGLLESAVAARQ
DQVDILTDLAAYFEEIGHPDSKDIRARQESLVCRFEALKEPLATRKKKLLDLLHLQLI
CRDTEDEEAWIQETEPSATSTYLGKDLIASKKLLNRHRVILENIASHEPRIQEITERG
NKMVEEGHF AREDVASRVKSLNQNME SLRARAARRONDLEANVQFQQYLADLHEAETW
IREKEPIVDNTNYGADEEAAGALLKKHEAF LLDLNSFGDSMKALRNQANACQQQQAAP
VEGVAGEQRVMALYDFQARSPREVIMEKGDVLTLLSS INKDWWKVEAADHQGIVPAVY
VRRLAHDEF PMLPQRRREEPGNITQRQEQIENQYRSLLDRAEERRRRLLORYNEFLLA
YEAGDMLEWIQEKKAENTGVELDDVWELQKKF DEF QKDLNTNEPRLRDINKVADDLLF
EGLLTPEGAQIRQELNSRWGSLORLADEQRQLLGSAHAVEVFHREADDTKEQIEKKCQ
ALSAADPGSDLFSVQALQRRHEGFERDLVPLGDKVTILGETAERLSESHPDATEDLQR
QKMELNEAWEDLQGRTKDRKESLNEAQKFYLF LSKARDLQNWISSIGGMVS SQELAED
LTGIEILLERHQEHRADMEAEAPTFQALEDFSAELIDSGHHASPEIEKKLQAVKLERD
DLEKAWEKRKKILDQCLELQMFQGNCDQVESWMVARENSLRSDDKSSLDSLEALMKKR
DDLDKAITAQEGKITDLEHFAESLIADEHYAKEETIATRLQRVLDRWKALKAQLIDERT
KLGDYANLKQFYRDLEELEEWISEMLPTACDESYKDATNIQRKYLKHQTFAHEVDGRS
EQVHGVINLGNSLIECSACDGNEEAMKEQLEQLKEHWDHLLERTNDKGKKLNEASRQQ
RFNTSIRDFEFWLSEAETLLAMKDQARDLASAGNLLKKHQLLEREMLAREDALKDLNT
LAEDLLSSGTFNVDQIVKKKDNVNKREFLNVQE LAAAHHEKLKEAYALFQFFQDLDDEE
SWIEEKLIRVSSQDYGRDLQGVQONLLKKHKRLEGELVAHEPAIQNVLDMAEKLKDKAA
VGQOEEIQLRLAQFVEHWERKLKELAKARGLKLEESLEYLOFMONAEEEEAWINEKNALA
VRGDCGDTLAATQSLLMKHEALENDFAVHETRVONVCAQGEDILNKVLOQEESQNKEIS
SKIEALNEKTPSLAKAIAAWKLQLEDDYAFQEFNWKADVVEAWIADKET SLKTNGNGA
DLGDFLTLLAKQDTLDASLQSFQQERLPEITDLKDKLISAQHNQSKAIEERYAALLKR
WEQLLEASAVHRQKLLEKQLPLQKAEDLFVEF AHKASALNNWCEKMEENLSEPVHCVS
LNEIRQLQKDHEDFLASLARAQADFKCLLELDQQIKALGVPSSPYTWLTVEVLERTWK
HLSDIIEEREQELQOKEEARQVKNFEMCOEFEQNASTFLOQWILETRAYFLDGSLLRETG
TLESQLEANKRKQKE IQAMKRQLTKIVDLGDNLEDALILDIKYSTIGLAQOWDQLYQL
GLRMQOHNLEQQIQAKDIKGVSEETLKEFSTIYKHF DENLTGRLTHKEFRSCLRGLNYY
LPMVEEDEHEPKFEKFLDAVDPGRKGYVSLEDYTAFLIDKESENTIKSSDEIENAFQAL

)
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mRNA Sequence

AGGTTTTGAGACACAGGTAAAGGGAGGGAGACAGAGAGAAATACTTGCAGAGCCAGCAGGTAGCTGGGCA
GCTCCTTCCCGGACGGACGGATGGACAGACGCTGGGGACCCTCCACTCCATATGGAAAGATGACATGACC
TTGTGGTAGATCCCAGAACTGAGGCCCCAGGATGACAGAACAGGAGACCCTGGCCCTACTGGAAGTGAAG
AGGTCTGATTCCCCAGAGAAGAGCTCACCCCAGGCCTTGGTTCCCAATGGCCGGCAGCCAGAAGGGGAAG
GTGGGGCCGAATCCCCGGGAGCTGAGTCCCTCAGAGTGGGGTCTTCAGCTGGATCTCCCACAGCCATAGA
GGGGGCTGAGGATGGTCTAGACAGCACAGTAAGTGAGGCTGCCACCTTGCCCTGGGGGACTGGCCCTCAG
CCCAGIGCTCCGTITCCCGGATCCCCCTGGCTGGCGGGACATTGAACCAGAGCCCCCTGAGTCAGRACCAC
TTACCAAGCTAGAGGAGCTGCCCGAAGACGATGCCAACCTGCTGCCTGAGAAAGCGGCCCGTGCCTICGT
GCCTATTGACCTACAGTGCATTGAGCGGCAGCCCCAAGAAGACCTTATCGTGCGCTGTGAGGCAGGCGAG
GGCGAGTGCCGAACCTTCATGCCCCCCCGGGTCACCCACCCCGACCCCACTGAGCGCAAGTGGGCTGAGG
CAGTGGTGAGGCCGCCTGGCTGTTCCTGTGGGGGC TGCGGGAGCTGTGGAGACCGTGAGTGGCTAAGGGC
TGTGGCCTCCGTIGGGAGCCGCACTCATTCTCTTCCCTTGCCTACTATACGGGGCATATGCCTTCCTGCCG
TTTGATGTCCCACGGCTGCCCACCATGAGTTCCCGCCTGATCTACACACTGCGCTGCGGGGTCTTTGCCA
CCTTCCCCATIGIGCIGGGGATCCTGGTIGTACGGGCTGAGCCTGTTATGCTTTTCIGCCCTTICGGCCCTT
TGGGGAGCCACGGCGGEAGGTGGAGATCCACCGGCGATATGTGGCCCAGTCGGTCCAGCTCTTTATICTC
TACTTCTTCAACCTGGCCGTGCTITCCACTTACCTGCCCCAGGATACCCTCAAACTGCTCCCTCTGCTCA
CTGGTCTCTTTGCCGICTCCCGGCTGATCTACTGGCTGACCTTTGCCGTGGGCCGCTCCTTCCGAGGCTT
CGGCTACGGCCTGACGTTTCTGCCACTGCTGTCGATGCTGATGTGGAACCTCTACTACATGTTCGTGGTG
GAGCCGGAGCGCATGCTCACTGCCACCGAGAGCCGCCTGGACTACCCGGACCALCGCCCGCTCGGCCTCCG
ACTACAGGCCCCGCCCLTGGEGCTGAGCCTCTCCGCCCICGCCCTCGGAGTAGGGGGTAGCGGCTTGGGT
CTGACACATCTTITGAACCTTGTGGCCAGGCCTGGACTTCGCCCCCAGGCCTAGGACCGCGGTGGGTGGAA
CCCTGCTACTGCCCCAACAGGGACTCCAATCAATCGGAGTTCTCCCCTTGCCGGAGCTGCCCTTCACCTT
- TGGGGCCCGAGACAGTCATAAGGGATGGACTTAGTTTTCTTGCAGGGAAAAAGGTGGACAGCCGTIGTITTIC
TTAAGGATGCTGAGGGCATGGGGCCAGGACCAGGGGAGAGGCACAGCTCCTTCCTGAGCAGCCTCTCACC
ACTGCCACAAGGCTCCCTAATGCTGGTCTCTGCTCCACTCCCCGGCTTCCCGTGAGGCAGGAGGCAGAGC
CACAGCCAAGGCCCTGACCACTTICTGTGCCAGTIGTCTAAGCAGAGCGCCTCAGGGACGC TGGARAATGCC
TTAAGGATAGAGGCTGGGCATCACATCAAATGGGACTGTGGTGTTTGGTGAAAACCTTCCTGAGGATCTG
GATTCAGGACCCTCCATGACTGGCCTATITACTGT TTACAGCTGGCCAGTGCAGAGCTGCTGCTICTITTA
CCTITTITTAGGCCCCTGTAACTTCCCACCTTTAAACTGCCCAGAAGGCATGCCTCTCCCACAGGAAGAGGG
GAGCAGACAGGGAAATCTGCCTACCAAGAGGGGTGTIGTGTIGTCTTTGTGCCCACACGTGGTGGCTGGGGA
GTGCCTGGATGGTIGCGGTGGTTGATGTTAACCTAGTIGTGTIGTGTGTIGTIGIGTGTGIGTGIGTIGTGTGTIGT
GTGTGTGTGTAACAATAAATTACTACCAGTCAAAAAAAAAAAARAA (SEQ ID NO: 69)

Translated protein sequence

MTEQETLALLEVKRSDSPEKSSPQALVPNGROPEGEGGAESPGA
ESLRVGSSAGSPTAIEGAEDGLDSTVSEAATLPWGIGPQPSAPFPDPPGWRDIEPEPP
ESEPLTKLEELPEDDANLLPEKAARAFVPIDLQCIERQPQEDLIVRCEAGEGECRTFM
PPRVTHPDPTERKWAEAVVRPPGCSCGGCGSCGDREWLRAVASVGARLILFPCLLYGA
YAFLPFDVPRLPTMSSRLIYTLRCGVFATFPIVLGILVYGLSLLCFSALRPFGEPRRE
VEIHRRYVAQSVQLFILYFFNLAVLSTYLPQDTLKLLPLLTGLFAVSRLIYWLTFAVG
RSFRGFGYGLTFLPLLSMLMWNLYYMFVVEPERMLTATESRLDYPDHARSASDYRPRP
WG (SEQ ID NO: 70)

i ”,sééﬁéﬁee”A

GGAAGTICTGTCAACTGGGAGGGGGAGAGGGGGGTGATGGGCCAGGARTGGGGTCCCCGGGCATGGTGCTG
GGCCTCCTGGTGCAGATCTGGGCCCTGCAAGAAGCCTCAAGCTTGAGCGTGCAGCAGGGGCCCAACTTGC
TGCAGGTGAGGCAGGGCAGTCAGGCGACCCTGGTCTGCCAGGTGGACCAGGCCACAGCCTGGGAACGGCT
CCGTGTTAAGTGGACAAAGGATGGGGCCATCCTGTGTCAACCGTACATCACCAACGGCAGCCTCAGCCTG
GGGGTCTGCGGGCCCCAGGGACGGCTCTCCTGGCAGGCACCCAGCCATCTCACCCTGCAGCTGGACCCTG
TGAGCCTCAACCACAGCGGGGCGTACGTGTGCTGGGCGGCCGTAGAGAT TCCTGAGTTGGAGGAGGCTGA
GGGCAACATAACAAGGCTCTTTGTGGACCCAGATGACCCCACACAGAACAGAAACCGGATCGCAAGCTTC
CCAGGATTCCTCTTCGTGCTGCTGGGGGTGGGAAGCATGGGTGTGGCTGCGATCGTGTGGGGTGCCTGGT
TCTGGGGCCGCCGCAGCTGCCAGCAAAGGGACTCAGGTAACAGCCCAGGAAATGCAT TCTACAGCAACGT
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CCTATACCGGCCCCGGGGGGCCCCAAAGAAGAGTGAGGACTGCTCTGGAGAGGGGAAGGACCAGAGGGGC
CAGAGCATTTATTCAACCTCCTTCCCGCAACCGGCCCCCCGCCAGCCGCACCTGGCGTCAAGACCCTGCC
CCAGCCCGAGACCCTGCCCCAGCCCCAGGCCCGGCCACCCCGTICTICTATGGTCAGGGTCTCTCCTAGACC
AAGCCCCACCCAGCAGCCGAGGCCAARAAGGGTTCCCCAARAGTGGGAGAGGAGTGAGAGATCCCAGGAGAC
CTCAACAGGACCCCACCCATAGGTACACACAAAAAAGGGGGGATCGAGGCCAGACACGGTGGCTCACGLCC
TGTAATCCCAGCAGTTTIGGGAAGCCGAGGCGGGTGGAACACTTGAGGTCAGGGGTTIGAGACCAGCCTGG
CTTGAACCTGGGAGGCGGAGGTTGCAGTGAGCCGAGATTGCGCCACTGCACTCCAGCCTGGGCGACAGAG
TGAGACTCCGICTCAAAAAAAACAAARAGCAGGAGGATTIGGGAGCCTGTCAGCCCCATCCTGAGACCCCG
TCCTCATTTCTGTAATGATGGATCTCGCTCCCACTTTCCCCCAAGAACCTAATAAAGGCTTGTGAAGAAA
AAGCAAAAAAAAAAAAAAAAAR (SEQ ID NO: 71)
Translated protein sequence

MGSPGMVLGLLVQIWALQEASSLSVQQGPNLLQVRQGSQATLVC

QVDQATAWERLRVKWIKDGAILCQPYITNGSLSLGVCGPQGRLSWQAPSHLTLQLDPV
SLNHSGAYVCWAAVE IPELEEAEGNITRLFVDPDDPTONRNRIASFPGF LFVLLGVGS
MGVAAIVWGAWFWGRRSCQQRDSGNSPGNAFYSNVLYRPRGAPKKSEDCSGEGKDQRG
QSIYSTSFPQPAPRQPHLASRPCPSPRPCPSPRPGHPVSMVRVSPRPSPTQQPRPKGFE

mRNA Sequence

GGGCACGAGGGCAGAGCCAGTTCCTAGCGCAGAGCCGCGCCCGCCATGAGGGAGATCGTGCACATCCAGE
CGGGCCAGTGCGGGAACCAGATCGGCACCAAGTTTTGGGAAGTGATCAGCGATGAGCACGGCATCGACCC
GGCCGGAGGCTACGTGGGAGACTCGGCGCTGCAGC TGGAGAGAATCAACGTCTACTACAATGAGTCATCG
TCTCAGAAATATGTGCCCAGGGCCGCCCTGGTGGACTTAGAGCCAGGCACCATGGACAGCGTGCGGTICTG
GGCCTTTTGGGCAGCTTTTCCGGCCTGACAACTTCATCTTTGGCCAGACGGGTGCAGGGARCAACTGGGC
GAAAGGGCACTACACGGAGGGCGCGGAGCTGGTGGACGCAGTGCTGGACGTGGTGCGGAAGGAGTGCGAG
CACTGCGACTGCCTGCAGGGCTTCCAGCTCACGCACTCGCTGGGCGGCGGCACGGGCTCAGGCATGGGCA
CGCTGCTCATCAGCARGATCCGTGAGGAGTTCCCGGACCGCATCATGAACACCTICAGCGTCATGCCCTC
GCCCAAGGTGTCGGACACGGTGGTGGAGCCCTACAATGCCACACTGTCGGTGCACCAGCTGGTGGAGAAT
ACAGACGAGACCTACTGCATCGACAACGAGGCGCTCTATGACATCTGCTTCCGCACTCTGAAGCTGACAR
CGCCCACCTACGGGGACCTCAACCACCTGGTGTCCGCCACCATGAGTGGGGTCACCACCTCGCTGCGCTT
CCCGGGCCAGCTCAATGCTGACCTGCGCAAGC TGGCGGTGAACATGGTGCCCTTCCCGCGCCTGCACTTC
TTCATGCCTGGCTTCGCGCCGCTCACCAGCCGCGGCAGCCAGCAGTACCGGGCCCTGACCGTGCCCGAGT
TCACCCAGCAGATGTTCGACGCCAGGAACATGATGGCCGCCTGCGATCCGCGCCATGGCCGCTACCTIGAC
CGTGGCCACCGIGTTCCGCGGGCCCATGTCCATGAAGGAGGTGGACGAGCAGATGCTGGCCATCCAGAGT
AAGAACAGCAGCTACTTCGTGGAGTGGATTCCCAACAACGTGAAGGTGGCCGTGTGCGACATCCCGCCCC
GCGGCCTGAAGATGGCCTCCACCTTCATCGGCAACAGCACGGCCATCCAGGAGCTGTTCAAGCGCATCTC
CGAGCAGTTICTCAGCCATGTTCCGGCGCAAGGCCTICCTGCACTGGTTCACGGGTGAGGGCATGGATGAA
ATGGAGTTCACCGAGGCGGAGAGCAACATGAACGACCTGGTATCCGAGTACCAGCAGTACCAGGATGCCA
CCGCCRATGACGGGGAGGAAGCTTTTGAGGATGAGGAAGAGGAGATCGATGGATAGTCGGRATAGAGCCG
CCCCAACTCAGATCCTACAACACGCAAGTTCCTTCTTGAACCCTGGTGCCTCCTACCCTATGGCCCTGAA
TGGTGCACTGGTTTAATTGIGTTGGTGTCGGCCCCTCACAAATGCAGCCAAGTCATGTAATTAGTCATCT
GGAACAAAGACTAARAACAGCAGAGAATTGCGGGTTCTACCCAGTCAGAAGATCACACCATGGAGACTTT
CTACTAGAGGACTTGAAAGAGAACTGAGGGGCCACAAAATAARCTTCACCTTCCATTAAGTGTTCAAGCA
TGTCTGCAAATTAGGAGGGAGTTAGAAACAGTCTTITTCATCCTTTGTGATGAAGCCTGARATTGTGCCG
TGTTGCCTTATATGAATATGCAGTATGGGACTTTGAAATAATGATTCATAATAARATACTAAACGTGTGT
CTTCAAAAAAAAAAAAAMAAAAA (SEQ ID NO: 73)
Translated protein sequence

MREIVHIQAGQCGNQIGTKFWEVISDEHGIDPAGGYVGDSALQL
ERINVYYNESSSQKYVPRAALVDLEPGTMDSVRSGPFGQLFRPDNF IFGQTGAGNNWA
KGHYTEGAELVDAVLDVVRKECEHCDCLQGFQLTHSLGGGTGSGMGTLLISKIREEFP
DRIMNTFSVMPSPRVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLT
TPTYGDLNHLVSATMSGVTTSLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSR
GSQQYRALTVPELTQQMFDARNMMAACDPRHGRYLTVATVFRGPMSMKEVDEQMLAIQ
SKNSSYFVEWIPNNVKVAVCDIPPRGLKMASTF IGNSTAIQELFKRISEQFSAMFRRK

AFLHWF TGEGMDEMEF TEAESNMNDLVSEYQQYODATANDGEEAFEDEEEEIDG (SEQ ID NO: 74)
TTYRoER | 7305 7 198125 | Hom TRD protein Ty e
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mRNA Sequence

AGACTTCCTCCTTCACTTGCCTGGACGCTGCGCCACATCCCACCGGCCCTTACACTGTGGTGTCCAGCAG
CATCCGGCTTCATGGGGGGACTTGAACCCTGCAGCAGGCTCLCTGCTCCTGCCTCTCCTGCTGGCTGTAAG
TGGTCTCCGTCCTGTCCAGGCCCAGGCCCAGAGCGATTGCAGTTGCTCTACGGTGAGCCCGGGCGTGCTG
GCAGGGATCGTGATGGGAGACCTGGTGCTGACAGTGCTCATTIGCCCTGGCCGTGTACTTCCTGGGCCGGC
TGGTCCCTCGGGGGCGAGGGGCTGCGGAGGCGACCCGGAAACAGCGTATCACTGAGACCGAGTCGCCTTA
TCAGGAGCTCCAGGGTCAGAGGTCGGATGTCTACAGCGACCTCAACACACAGAGGCCGTATTACAAATGA
GCCCGAATCATGACAGTCAGCAACATGATACCTGGATCCAGCCATTCCTGAAGCCCACCCTGCACCTCAT
TCCAACTCCTACCGCGATACAGACCCACAGAGTGCCATCCCTGAGAGACCAGACCGCTCCCCARTACTCT
CCTAAAATAAACATGAAGCACAAAARACAAAAARAAAARAAARAALZA (SEQ ID NO: 75)

Translated protein sequence

MGGLEPCSRLLLLPLLLAVSGLRPVQOAQAQSDCSCSTVSPGVLA
GIVMGDLVLTVLIALAVYFLGRLVPRGRGAAEATRKQRITETESPYQELQGQRSDVYS
DLNTQRPYYK (SEQ ID NO: 76)

mRNA Sequence

GCGTGCACGCTGACGCCGCGCAGTCTCGTCCCCTGCCGCCGCCGTCGCCGCTGCTGTCGCCGCCGCCGLT
GCCATTGGAGTCGACGCCTCCTCAGTGCGTCCGCGTCCCGGGCTCACCGCCGCTGCCGCCTCGCCAGRGG
CCCGCGCGCCCAGCAGCCGCCGCCGCCGLCCGGLCGGLGCCCGGGGAATTGGCGGCGGGGCCEGGGEGLLE
CGCGAGCTAGGGTGACAGGCCCGGCCTCTAGGGGAGGCCCGAGCCEGCGEGCECCCCGGCCCLCGCGTICTA
GTTGTTCATGAAGCATGTCGGCCACCAGCGTGGACACCCAGAGAACAAAAGGACAAGATAATAAAGTACA
AAATGGTTCGTTACATCAGAAGGATACAGTTCATGACAATGACTTTGAGCCCTACCTTACTGGACAGTCA
AATCAGAGTAACAGTTACCCCTCAATGAGCGACCCCTACCTGTCCAGCTATTACCCGCCGTCCATTGGAT
TTCCTTACTCCCTCAATGAGGCTCCGTGGTCTACTGCAGGGGACCCTCCGATTCCATACCTCACCACCTA
CGGACAGCTCAGTAACGGAGACCATCATITTATGCACGATGCIGTTTTTGGGCAGCCTGGGGGCCTGGEE
AACAACATCTATCAGCACAGGTTCAATTITTTCCCTIGAAAACCCTGCGTICTCAGCATGGGGGACAAGTG
GGTCTCAAGGTCAGCAGACCCAGAGCTCCGCGTATGGGAGCAGCTACACCTACCCCCCGAGCTCCCTIGGG
TGGCACGGTGGTTGATGGGCAGCCAGGCTTTCACAGCGACACCCTCAGCAAGGCCCCCGGGATGAACAGC
CTGGAGCAGGGCATGGTTGGCCTGAAGATTGGGGACGTCAGCTCCTCCGCCEGTCAAGACGGTGGGCTICTG
TCGTCAGCAGCGTGGCACTGACTGGTGTCCTTTCTGGCAACGGTGGGACARATGTGAACATGCCAGTTTC
AAAGCCGACCTCGTGGGCTGCCATTGCCAGCAAGCCTGCAAAACCACAGCCTAAAATGAAAACAAAGAGC
GGGCCTGTCATGGGGGETGGGCTGCCCCCTCCACCCATARAGCATARCATGGACATTIGGCACCTGGGATA
ACAAGGGGCCTGTGCCGAAGGCCCCAGTCCCCCAGCAGGCACCCTCTCCACAGGC TGCCCCACAGCCCCA
GCAGGTGGCTCAGCCTCTCCCAGCACAGCCCCCAGCTTTIGGCTCAACCGCAGTATCAGAGCCCTCAGCAG
CCACCCCAGACCCGCTGGGTTGCCCCACGCAACAGAAACGCGGCGTTTGGGCAGAGCGGAGGGGCTGGCA
GCGATAGCAACTCTCCTGGAAACGTCCAGCCTAATTCTGCCCCCAGCGTCGAARTCCCACCCCGTCCTITGA
AAAACTGAAGGCTGCTCACAGCTACAACCCGAAAGAGTTTGAGTGGAATCTGAAAAGCGGGCGTGTGTTC
ATCATCAAGAGCTACTCTGAGGACGACATCCACCGCTCCATTAAGTACTCCATCTGGTGTAGCACAGAGC
ACGGCAACAAGCGCCTGGACAGCGCCTTCCGCTGCATGAGCAGCAAGGGGCCCCTCTACCTGCICTICAG
CGTCARTGGGAGTGGGCATTTTTGTGGGGTGGCCGAGATGAAGTCCCCCGTGGACTACGGCACCAGTGCC
GGGGTCTGGTCTCAGGACAAGTGGAAGGGGAAGTTTGATGTCCAGTGGATTTTTGTTAAGGATGTACCCA
ATAACCAGCTCCGGCACATCAGGCTGGAGAATAACGACAACARACCGGTCACAAACTCCCGGGACACCCA
GGAGGTGCCCTTAGARAAAAGCCAAGCAAGTGCTGAAAATTATCAGTTCCTACAAGCACACAACCTCCATC
TTCGACGACTTTGCTCACTACGAGAAGCGCCAGGAGGAGGAGGAGETGGTGCGCAAGGAACGGCAGAGTC
GAAACAAACAATGAGGGCGAACCAGTTTCTTACATGTTCTAACGTTTGACTTTGAARACAGTITARAACA
CGTGTGCTTGGTCAGCTCCAGTGTGTCGTCCCGTGCGGGGETTGAGTGTTGCATCTTTGCCTITTCTTIGTC
GTTGATTTTTGCCCAGATGGATCTGCATTTATTTIGTACTTITTTCTATGTATTATAATCCTGTAGAAGTCA
CTAATAAAGGAGTATITTTTTTGTCAGCTTATCAATCAGACTGATCTARTGTGAAATGTAAGTATCCTTA
R CARAGCATCTATTTTGGCAGAARTTGTGTTCTTAART TCAGTCATTTGATATTCTGTGAGACTTCA
TATTICTCATCCCTTIATTGCTITTTAGCAAACATAAGAAACCATGAGTCATTTTGTCATTTAGAGTATT
CTGATARAATCTCTTGAAAATACTGARATCAAAAGGTTAATGATTITTTITGTTCATICTGATTTIGTCATTT
TATTATCTGTTATCGGTCTAAAGTGCTAATTTACCCATTTIGATTTTTCTGCTAGACAGATAACTTTTAAT
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TITTCAAATTIGGCAGACACTTITITITITTITTITIGARAATCTTICCTICCAGATCTGTIGCCCACTIGAR
CAGCCACCCGTCCCTCACTGTCCTGGTGTCCGATTGGGCTGGATGGETGTIGGGGCATGATGTGTGGAGGA
ACTGGAAGGTGCTTTAGGTCTGGTTCAGGGTCGGGCATICTITGTTGTTTGCACATCTTITTTAAATTITTA
CACCTTTTICTTAAGAATTCTAATGCCGTCTTAAGTTITTTATACCAATAATGCTGAGCTTTAAGTGTAGGA
TCTGGTAGTACAGACAGTGTGATGGATGATGCTGCIGGTTGTARATTTCATCGTGTGTGTCTAATTTTTT
TICCTGTIGAATGGGTAAARACARAACARAACTTTITTTAGAAGATGAATTTGCTGTCATGITTIGIGGA
ATGAGGGACCGTTGAGCTCACTACCACCIGGAGTTIGAGTTGAAGCATGAAAATGGTGCCCATGCCTGAC
GCTCCAGCGCCTGGATCTGCACGTGCCCTTGTAGAGGATCCTTACCGTCCTAGAGAGCAGACGCTTICTG
AAAACTACTTGCTCCRAAAGACCCTCTGAGTTAACGTTTCAGCTGTATCATTAGACTTGTATTTAGAGCG
TGTCACTTCCTCTGAACTGTTACTGCCTGAATGGAGTCCTGGACGACATTIGGGTTTTTCCTCTAGGAGAA
TACAAGCCTTAATAARCAATACTATTTAGCAAARAAARAAARAAARAAAAARAAARR (SEQ ID NO:

77)

Translated protein sequence

MSATSVDTQRTKGQDNKVQONGSLHQKDTVHDNDFEPYLTGQSNQ
SNSYPSMSDPYLSSYYPPSIGFPYSLNEAPWSTAGDPPIPYLTTYGQLSNGDHHFMHD
AVFGQPGGLGNNIYQHREFNFFPENPAF SAWGT SGSQGQQTQSSAYGSSYTYPPSSLGG
TVVDGQOPGFHSDTLSKAPGMNSLEQGMVGLKIGDVSSSAVKIVGSVVSSVALTGVLSG
NGGTNVNMPVSKPTSWAATASKPAKPQPKMKTKSGPVMGGGLPPPP IKHNMDIGTWDN
KGPVPKAPVPQOAPSPQAAPQPQQVAQPLPAQPPALAQPQYQSPQQPPQTRWVAPRNK
NAAFGQSGGAGSDSNSPGNVQPNSAPSVESHPVLEKLKAAHSYNPKEFEWNLKSGRVFE
ITIKSYSEDDIHRSIKYS IWCSTEHGNKRLDSAFRCMSSKGPVYLLFSVNGSGHFCGVA
EMKSPVDYGTSAGVWSQDKWKGKF DVQWIFVKDVPNNQLRHIRLENNDNKPVINSRDT
QEVPLEKAKQVLKIISSYKHTTSIFDDFAHYEKRQEEEEVVRKERQSRNKQ (SEQ ID NO: 78)

mRNA Sequence

GCGGCCGCAAGCACGGGGGCGAATCCCCGCTGGGTCGAGGGCCTGAACGGGAGCCAATCGAGCAGCCGAG
GCTACTGCCAATCACGCGGCTCCCTCCAATCCCACCCGTGCCATTITICCARAATCTCGGTCCCACTGTGCA
GCTCAAATGTGGIGTTCACTCTGCCAATCGCTGGAGGATAGAGTGGGAACAGGAATAAGCAGAGTTAAGA
GGCCAGGACAAAAGAAGTTAAAGAGCGCCCAATACATACATGT TTT TGAAGGCGGGCAGAGGGAATAAAG
TCCCCCCAGTGAGGGTCTATGGGCCTGATTGTGTAGTTCTGATGGAGCCCCCTTTGAGCARGAGGAACCC
GCCAGCGCTGAGATTAGCGGATTTGGCAACGGCTCAGGTCCAGCCGCTTCAGAATATGACAGGCTTCCCG
GCGCTGGCCGGCCCGCCCGCCCACTCCCAACTCCGGGCCGCCETCGCGCACCTCCGCCTGCGGGACCTGE
GCGCTGACCCCGGCGTGGCCACCACTCCGCTCGGACCCGAGCACATGGCCCAGGCGAGCACGCTGGGCCT
CAGCCCTCCCTCCCAGGCGTTCCCGGCACACCCGGAGGCTCCGGCAGCCGCCGCCCGTGCTGCAGCCTTG
GTCGCGCACCCCGGCGCGGGCAGCTACCCCTGCGGCGGGEGGCAGCAGTGGCGCGCAGCCCTCCGCGLCCC
CGCCCCCAGCCCCTCCTCTTCCTCCCACCCCTTCACCCCCTCCCCCTCCCCCGCCTCCTCCTCCTCCTGE
CCTICTCGGGCTACACCACCACCAACAGTGGCGGCGGCGGCAGCAGCGGCAAAGGCCACAGCAGGGACTTC
GTCCTCCGGAGGGACCTTTCCGCCACGGCCCCCGCGGCGGCCATGCACGGGGCCCCGCTCGGAGGGGAGC
AGCGGTCCGGCACCGGCTCCCCCCAGCACCCGGCCCCGCCTCCCCACTCGGCCGGCATGTTCATCTCCGC
CAGCGGCACCTACGCGGGCCCGGACGGCAGCGGCGGCCCGGCGCTCTTCCCCGCGCTGCACGACACGCCE
GGGGCCCCAGGLGGCCACCCGCACCCGCTCAACGGCCAGATGCGCCTGGGGCTGGCGGCGGCAGCGECAG
CCGCGGCGGCTGAGCTGTACGGCCGCGCCGAACCGCCCTITCGLGCCGCGCTCTGGGGACGCGCACTACGG
GGCGGTTGCGGCCGCAGCGGCGEGCCGCCCTGCACGGCTACGGAGCCGTGAACTTAAACCTGAACCTGGEG
GCTGCGGCGGCCGCAGCAGCGGCCGGGCLCCGGGCCCCACCTGCAGCACCACGCGCCGCLCCCCGGCELCGL
CGCCGCCGCCGGCGCCCGCGCAGCACCCGCACCAGCACCACCCCCACCTCCCAGGGGCGGCTGGGGCCTT
CCIGCGCTACATGCGGCAGCCAATCAAGCAGGAGCTCATCTGCAAGTGGATCGACCCCGACGAGCTGGCC
GGGCTGCCGCCGCCGCCGCCECCGLCGCCECCGCCGCLGCCACCGLCCCLGGCCEGGCGGCGCCAAGCCCT
GCTCCARAACTTTCGGCACCATGCACGAGCTGGTGAATCACGTCACGGTGGAGCACGTGGGAGGCCCCGA
GCAGAGCAGCCACGTCTGCTTCTGGGAGGACTGTCCGCGCGAGGGCAAGCCCTTCAAGGCCARATACAAG
CTCATCAACCACATCCGCGTGCACACCGGCGAGAAGCCCTTTCCCTGCCCTTTCCCCGGCTGCGGCAAGR
TCTTCGCGCGCTCCGAGAACCTCAAGATCCACAAGCGTACTCATACAGGGGARRAGCCTTTCARATGTGA
ATTTGATGGCTGIGACAGGAAGTTTGCCAATAGCAGTGATCGGAAGARAACATTCCCATGTCCACACCAGT
GACAAGCCCTACTACTGCAAGATTCGAGGCTGTGACAAATCCTACACTCACCCAAGCTCCCTGAGGAAGC
ACATGAAGATTCACTGCAAGTCCCCGCCACCTTCTCCAGGACCCCTTGGTTACTCATCAGTGGGGACTCC
AGTGGGCGCCCCCTTETCCCCTGTGCTGGACCCAGCCAGGAGTCACTCCAGCACTCTGTCCCCTCAGGTG
ACCAACCTCAATGAGTGGTACGTTTGCCAGGCCAGTGGGGCCCCCAGCCACCTCCACACCCCTTCCAGCA
ACGGAACCACCTCTGAGACTGAAGATGAGGAAATTTACGGGAACCCTGAAGTTGTGCGGACGATACATTA
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GAATTTATTATIAATAATAATAAGTGAAATAATAAGTGGGAGTCCTTGGACCACATCCTAACCTGAGACA
ATGCCGAGCCTGAGACAAACCCGTGACTCAGACTTGCCACCGGGTICTARTTAGCCCTATTTATTCAGTAT
GAAACCCTATGGIGTITTGTACATTTAATTAATTTAATTAAGATATTTIGGGCTTTTTTITTITITTITTICTT
AAAAAACAAACAAARRACAACCAAGCTGGACTTGTACATTGCAGGAGGATGGGGCTGGGGGCAAATTGTA
CCAAGGAARATGAATGGAGAGATTAGTTAATGGCGATACACACTGCCGATGCAATATATATATATATATA
TATATACATATATATATATATTATTTTITITTAAAAGGGGGAGARAAAGAGCATTAAGTCAGAACTTAACA
CAGCACCAAGGCCCTCTGCATTTCCCAGAGTGCCTCTCAAATGCCTTTGACACCATACCATGGGCTGCTT
TTGAGCCTCCTIGTTGGACCCTARTTCTGCCAAGGCCTCTTGATTGTARACCACACACCTGCTGCATTIGC
CAACAGATCCTGTTCCGTACCTGTGTCCAAARACATTTGTAAAAACCCTTTGAGTTTAATATTTGTAATT
TTTAATTTCCACTCTTTTATTACTGATCTTAGCTTAATACAATATTTTTATACAGGATTATTTCTTCAGT
ATCCTACIGIGTIGATTITTAAAAARAGATGCAGCAACCTTAATATATCTCCATATCTTIGTGCTACTGIGAT
TGTTCAAGCAAAAGTGGAGAGAAGARAAGCTGCTGCAARAGACAACTGTGARACTGTGATATTTTATAAA
ATAGAAGAAATTCAAGTGCTTICTITTICCTATATGTTITITITTITITTTITATCTGAATTICTCAGATACTGC
CTCCTAACTGIGTCCAAACTTCTTGTGTAATAAAGAGATTCTGTTTTCGATCCTAAGTICTTTGGGATGC
CAACATTCACAGTCAAGTCTTGAGGAGGTIGIGATGATGGCATCATGCCTATTTTTTTIGGAAAGCTGTTGT
TTTTAAAACAGGCCAACACCTCTTITTATACTGTTGTATCAGCCTITTAAAAAGTCTATTTTTCAATGCCT
GAAACTGCATTTTAATGCATTTTCTTCCACCTGAGCACTGAGCACACCARACTGGAATCCATITGAAAAT
GACAGTGTGTGAAGTGTATGATTTACATTAAAAGAGGGGAGGGAGTTGCCATACATATTARAAATTTTTA
AAAGGTTTATAGTTACCACCAAACACTGATGAATGTGTGACCTTTGCCAGAGCTGTCAAGCTAGGATAAA
AAAGGTCAAGGACCTAGGACAATAACTCTITAGTICGATTTATTITTCGGTIGGTACAACACATCTICCIGTIGC
AARATGTAGTCCATCAGAAACATCCTACAGATACACTAAAGAGCACTAATTTATCCTTAGAGACCCCGAA
GACACCCCCTCCCCAGGGTTTGTAGAAATTIGTTTIGTGTIGCTGTGAGTGGTTGATGTAGTCTTGTCATT
GTTAATAACTTGTATGTGAACACTATTATTIGTACAGTTGAATTAATTTATTTTCAGACATCATCCTTTT
TTTTTTTCTTTCCTGGAAGAGTTCAAAGCACACCAAAGAATTATATTATACATTTTGGTGAAAGATTGTC
ATTTATGATCCATGGTTTATTTAAAAAAAAAAGGAAAGAAAATGGAAAAATATATTTTTAAGCTTACTTG
AATGAACAACGTAATGTGAAAACCAAGACTCTTCCTIGCATGTICTTITITGCATTIGTGTTGATAAGATTIAT
ATATAGTTTATAGATATATTATATTACTAGTACAGTGCATGGTGCTGTCACTTGGARAGCCTTTCAATGT
TGTCTICAGATTGTTGTGATGAATATGAAACATGCAGACCCTCCTTTATARAGAAAARAGACCTTAAAACT
TGAATATGAGATAATTTTACATTTTARAAGTTTATTTGATTTICATATTATTCACTTTCARAGCCCTITTC
AAATAGAAAAGGTATGAACTTTTGGGGGGATAATTTATGTATCGTAAACTTATTAGAACAAAATATICCT
GATGTATAATGAGTTGITTTATTTATACAACTTITICAATGGTAGTITTGCACTATTICTTTATTATGCTAC
AGGTTTATTTATTATGAAACARAGGAATATGTATTTTATGTATTTTACCATGCATAGGTTAACTCTTITGC
CACAGATTTATTGGTTCTTGATACACCTARAATAAAAAARRATGTGTACCTCCAATAGAGAGCAAGCAAG
AATGATTATGAAGTAACARATTTAATAAAGGTATTCTTGTTATTATTAAAAAAAAAA (SEQ ID NO:

79)

Translated protein sequence

MFLKAGRGNKVPPVRVYGPDCVVLMEPPLSKRNPPALRLADLAT
AQVQPLONMTGFPALAGPPAHSQLRAAVAHLRLRDLGADPGVATTPLGPEHMAQASTL
GLSPPSQAFPAHPEAPAAAARAAALVAHPGAGSYPCGGGSSGAQPSAPPPPAPPLPPT
PSPPPPPPPPPPPALSGYTTTNSGGGGSSGKGHSRDFVLRRDLSATAPARAMHGAPLG
GEQRSGTGSPQHPAPPPHSAGMF ISASGTYAGPDGSGGPALFPALHDTPGAPGGHPHP
LNGQMRLGLAARAAAAAAELYGRAEPPFAPRSGDAHYGAVAAAAAAATLHGYGAVNLNL
NLAAAAAAAANGPGPHLOQHHAPPPAPPPPPAPAQHPHQHHPHLPGAAGAFLRYMRQPI
KQELICKWIDPDELAGLPPPPPPPPPPPPPPPAGGAKPCSKTFGTMHELVNHVIVEHV
GGPEQSSHVCFWEDCPREGKPFKARYKLINHIRVHTGEKPFPCPFPGCGRVFARSENL
KIHKRTHTGEKPFKCEF DGCDRKFANSSDRKKHSHVHTSDKPYYCKIRGCDKSYTHPS
SLRKHMKIHCKSPPPSPGPLGYSSVGTPVGAPLSPVLDPARSHSSTLSPQVTNLNEWY
VCQASGAPSHLHTPSSNGITSETEDEEIYGNPEVVRTIH (SEQ ID NC: 80)
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CLAIMS

What is claimed is:

L. A method for determining whether eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, may be used to treat a subject having breast
cancer, the method comprising

determining the level of expression of a biomarker selected from the group of
biomarkers listed in Table 1 in 2 sample derived from said subject, wherein a low level
of expression of the biomarker is indicative that eribulin, an analog thereof, or a

pharmaceutically acceptable salt thereof, will be effective in treating said subject.

2. A method for determining whether eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, may be used to treat a subject having breast
cancer, the method comprising

assaying a sample derived from said subject to determine the level of expression
in said sample of a biomarker selected from the group of biomarkers listed in Table 1,
wherein a low level of expression of the biomarker is indicative that eribulin, an analog
thereof, or a pharmaceutically acceptable salt thereof, will be effective in treating said
subject.

3. A method for predicting whether eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, may be used to treat a subject having breast
cancer, the method comprising

determining the level of expression of a biomarker selected from the group of
biomarkers listed in Table | in a sample derived from said subject, and

predicting that eribulin, an analog thereof, or a pharmaceutically acceptable salt
thereof, will be effective in treating a subject having breast cancer when said sample is

determined to have a low level of expression of said biomarker.

4, A method for determining the sensitivity of a breast tumor to treatment
with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof, the
method comprising
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determining the level of expression of a biomarker selected from the group of
biomarkers listed in Table 1 in said tumor, wherein a low level of expression of the
biomarker in said tumor indicates that said tumor is sensitive to treatment with eribulin,
an analog thereof, or a pharmaceutically acceptable salt thereof.

5. A method for determining the sensitivity of a breast tumor to treatment
with eribulin, an analog thereof, or 2 pharmaceutically acceptable salt thereof, the
method comprising

determining the level of expression of a biomarker selected from the group of
biomarkers listed in Table 1 1n said tumor, and

identifying said tumor as being sensitive to treatment with eribulin, an analog
thereof, or a pharmaceutically acceptable salt thereof, when there is determined to be a
low level of expression of said biomarker in said tumor,

6. The method of claim 4 or 5, wherein a sample of the breast tumor is
obtained from a subject having breast cancer.

7. A method of treating a subject having breast cancer, the method
comprising
identifying a subject having breast cancer in which a biomarker selected from the

group of biomarkers listed in Table 1 has a low level of expression, and

administering a therapeutically effective amount of eribulin, an analog thereof, or
a pharmaceutically acceptable salt thereof, to said subject.

8. A method of treating a subject having breast cancer, the method
comprising

assaying a sample dérived from said subject to determine the level of expression
in said sample of a biomarker selected from the group of biomarkers listed in Table I,
and

administering a therapeutically effective amount of eribulin, an analog thereof, or
a pharmaceutically acceptable salt thereof, to said subject when a low level of
expression of the biomarker is detected in said sample.
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9. The method of any one of claims 1-8, wherein the pharmaceutically
acceptable salt of eribulin is eribulin mesylate.

10.  The method of any one of claims 1-3 or 6-8, wherein said subject has not
been previously treated with eribulin, an analog thereof, or 2 pharmaceutically
acceptable salt thereof.

11.  The method of any one of claims 1-3 or 6-8, wherein said subject has
been previously treated with eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof.

12. The method of any one of claims 1-3 or 6-8, wherein said breast cancer is
an Estrogen Receptor (ER) negative breast cancer.

13.  The method of any one of claims 1-3 or 6-8, wherein said breast cancer is
a Progesterone Receptor (PR) negative breast cancer.

14.  The method of any one of claims 1-3 or 6-8, wherein said breast cancer is
a HER-2 negative breast cancer.

15.  The method of any one of claims 1-3 or 6-8, wherein said breast cancer is
an Estrogen Receptor (ER) negative and Progesterone Receptor (PR) negative breast
cancer.

16.  The method of any one of claims 1-3 or 6-8, wherein said breast cancer is
an Estrogen Receptor (ER) negative and HER-2 negative breast cancer.

17.  The method of any one of claims 1-3 or 6-8, wherein said breast cancer is
a Progesterone Receptor (PR) negative and HER-2 negative breast cancer.
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18.  The method of any one of claims 1-3 or 6-8, wherein said breast cancer is
an Estrogen Receptor (ER) negative, Progesterone Receptor (PR) negative and HER-2
negative breast cancer.

19.  The method of any one of claims 1-8, wherein at least 2 biomarkers
selected from the group of biomarkers listed in Table 1 have a low level of expression

20.  The method of any one of claims 1-8, wherein the level of expression of
at least 3 biomarkers selected from the group of biomarkers listed in Table 1 have a low
level of expression.

21.  The method of any one of claims 1-8, wherein the level of expression of
at least 4 biomarkers selected from the group of biomarkers listed in Table 1 have a low
level of expression.

22.  The method of any one of claims 1-8, wherein the level of expression of
at least 5 biomarkers selected from the group of biomarkers listed in Table 1 have a low
level of expression.

23. The method of any one of claims 1-8, wherein there is a low level of
expression of said biomarker as compared to a control.

24. The method of claim 23, where said biomarker is not expressed at a
detectable level.

25.  The method of any one of claims 1-8, wherein the level of expression of
said biomarker is determined at the nucleic acid level.

26.  The method of claim 25, the level of expression of said biomarker is
determined by detecting cDNA.
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27. The method of claim 25, the level of expression of said biomarker is
determined by detecting mRNA or miRNA.

28.  The method of claim 25, the level of expression of said biomarker is
determined by detecting DNA.

29. The method claim 25, wherein the level of expression of said biomarker
is determined by using a technique selected from the group consisting of polymerase
chain reaction (PCR) amplification reaction, reverse-transcriptase PCR analysis,
quantitative reverse-transcriptase PCR analysis, Northern blot analysis, RNAase
protection assay, digital RNA detection/ quantitation, and combinations or sub-
combinations thereof.

30.  The method of any one of claims 1-8, wherein the level of expression of
said biomarker is determined at the protein level.

31.  The method of claim 30, wherein the presence of the protein is detected
using an antibody or antigen binding fragment thereof, which specifically binds to the
protein.

32.  The method of claim 31, wherein the antibody or antigen binding
fragment thereof is selected from the group consisting of a murine antibody, a human
antibody, a humanized antibody, a bispecific antibody, a chimeric antibody, a Fab, Fab’,
F(ab”),, ScFv, SMIP, affibody, avimer, versabody, nanobody, a domain antibody, and an
antigen binding fragment of any of the foregoing.

33. The method of claim 31, wherein the antibody or antigen binding fragment
thereof is labeled.

34. The method of claim 33, wherein the antibody or antigen binding fragment
thereof is labeled with a label selected from the group consisting of a radio-label, a
biotin-label, a chromophore-label, a fluorophore-label, and an enzyme-label.
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35.  The method of claim 28, wherein the level of expression of said
biomarker is determined by using a technique selected from the group consisting of an
immunoassay, a western blot analysis, a radioimmunoassay, immunofluorimetry,
immunoprecipitation, equilibrium dialysis, immunodiffusion, electrochemiluminescence
immunoassay (ECLIA), ELISA assay, immunopolymerase chain reaction and
combinations or sub-combinations thereof.

36.  The method of claim 35, wherein the immunoassay is a solution-based
immunoassay selected from the group consisting of electrochemiluminescence,
chemiluminescence, fluorogenic chemiluminescence, fluorescence polarization, and
time-resolved fluorescence.

37.  The method of claim 35, wherein the immunoassay is a sandwich
immunoassay selected from the group consisting of electrochemiluminescence,
chemiluminescence, and fluorogenic chemiluminescence.

38.  The method of any one of claims 1-3, 6 or §, wherein said sample
comprises a fluid, or component thereof, obtained from said subject.

39.  The method of claim 38, wherein the fluid is selected from the group
consisting of blood, lymph, serum, plasma, cystic fluid, nipple aspirates, urine, sputum,
and fluid collected from a biopsy.

40.  The method of any one of claims 1-3, 6 or &, wherein the sample
comprises a tissue, or component thereof, obtained from said subject.

41.  The method of claim 40, wherein said tissue is selected from the group
consisting of breast tissue, connective tissue, lymphatic tissue, tissue obtained from a
biopsy and tissue obtained from a lump biopsy.

42.  The method of claim 40, wherein the tissue is breast tissue or a
component thereof.
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43, The method of claim 42, wherein said component of said breast tissue
comprises breast tissue cells.

44.  The method of claim 43, wherein said breast tissue cells are circulating
breast tumor cells.

45.  The method of any one of claims 1-3 or 6-8, wherein said subject is a
human subject.

46. A kit for predicting whether eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, may be used to treat a subject having breast
cancer, the kit comprising

reagents for determining the level of expression of 2 biomarker selected from the
group of biomarkers listed in Table 1; and

instructions for use of the kit to predict whether eribulin, an analog thereof, ora
pharmaceutically acceptable salt thereof, may be used to treat a subject having breast
cancer.

47.  The kit of claim 46, wherein the pharmaceutically acceptable salt of
eribulin is eribulin mesylate.

48.  The kit of claim 46, wherein the reagent for determining the level of
expression of the biomarker is a probe for identifying a null mutation in the biomarker.

49.  The kit of claim 46, wherein the reagent for determining the level of
expression of the biomarker is a probe for amplifying and/or detecting the biomarker.

50.  The kit of claim 46, wherein the reagent for determining the level of
expression of the biomarker is an antibody.
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51.  The kit of claim 46, further comprising reagents for obtaining a biological
sample from a subject.

52.  The kit of claim 46, further comprising a control sample.
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<110> Eisai R&D Management Co., Ltd.et al.
<120> METHODS AND COMPOSITIONS FOR PREDICTING RESPONSE TO ERIBULIN
<130> 117824-12320

<140> NEW APPLICATION
<141> Concurrently Herewith

<150> 61/454,426
<151>2011-03-18

<160> 80

<170> PatentIn version 3.5
<210> 1

<211> 2129

<212> DNA

<213> Homo sapiens

<400> 1
tcctatccac cetecactee cetgteectt ggtgacteat cectgagcett cccaaggaag 60

cccccaccct ctgeccttte cteeegectt ccatgagtgg aaaatccace tccgccccct 120
atagcaggcc ageccccttc ctecccagte tccgacceca tececcagece gaceagtttc 180
ctctccagga ccagggagca atcacagetg ccecgacctt ggettectet getgggtggg 240
attgggggct gggeccccaa atgggeccct ggcetteeeec ttectetggg caggggacag 300
agagacacag gctcggggag caggactgac ticetettgt cccggaatga geatgectge 360
cctttgcaag caggtttggg tetcacgcag aggaaaccaa aagcaataag agggagggaa 420
ggcagagcaa ccaatcaagg gcagggtgag actcaaaacg agcgggctcc ctggggagcc 480

agacagaggc tgggggtgat ggcggagcta cagcagetge aggagttiga gatccccact 540
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ggccgggagg ctetgagggg caaccacagt gecctgetge gggtegetga ctactgcgag 600

gacaactatg tgcaggecac agacaagegg aaggegetgg aggagaccat ggecttcact 660
acccaggceac tggecagegt ggectaccag gtgggcaacc tggeegggea cactetgege 720
atgttggacc tgcagggggc cgcecctgegg caggtggaag ceegtgtaag cacgetggge 780
cagatggtga acatgcatat ggagaaggtg gcccgaaggg agatcggeac cttagccact 840
gtccageggc tgeeeeeegg ccagaaggte atcgecccag agaacctace cectetcacg 900
ccctactgca ggagaccect caactttgge tgectggacg acattggeca tgggatcaag 960
gacctcagca cgcagetgtc aagaacagge accctgtctc gaaagagcat caaggecect 1020
gccacacceg cetecgecac ctiggggaga ccaccecgga ttcccgagece agtgeacctg 1080
ccggtggtge ccgacggeag acteteegee gectectetg cgtetteect ggecteggee 1140
ggcagegeeg aaggtgtcgg tggggeccee acgeccaagg ggcaggeage acctccagee 1200
ccacctctee ccagetectt ggacceacct cetecaccag cagecgtega ggtgttccag 1260
cggcctecca cgetggagga gttgtececa cececcacegg acgaagaget gecectgeca 1320
ctggacctge ctectectee aceectggat ggagatgaat tggggetgee tccaccceca 1380
ccaggatttg ggcctgatga geccagetgg gtgectgect catacttgga gaaagtggty 1440
acactgtacc catacaccag ccagaaggac aatgagctct ccttctctga gggcactgtc 1500
atctgtgtca ctcgeegcta ctcegatgge tggtgegagg gegtcagetc agaggggact 1560
ggattcttce ctgggaacta tgtggagcecc agetgetgac ageccagggc tetctgggeca 1620
gctgatgtct gcactgagtg ggtitcatga gecccaagee aaaaccaget ccagtcacag 1680
ctggactggg tctgcecacce tettgggcetg tgagetgtgt tetgtecttc cteccatcgg 1740

agggagaagg ggtcctgggg agagagaatt tatccagagg cetgetgcag atggggaaga 1800
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gctggaaacc aagaagtttg tcaacagagg acccctactc catgcaggac agggtetect 1860

getgcaagte ccaactttga ataaaacaga tgatgtectg tgactgcece acagagataa 1920
ggggccagga gggattgaaa ggcatcccag ttctaagget getgetaatt acagecccca 1980
acctccaacc caccagctga cctagaagca geatctteee atttectcag tacccacaaa 2040
gtgcagecca cattggacce cagacacccee tetgeageca ttgactgeaa cligttettt 2100
tgcccattga aaaaaaaaaa aaaaaaaaa 2129

<210> 2

<211> 366

<212> PRT

<213> Homo sapiens

<400> 2

Met Ala Glu Leu Gln GIn Leu GIn Glu Phe Glu lle Pro Thr Gly Arg
1 5 10 15

Glu Ala Leu Arg Gly Asn His Ser Ala Leu Leu Arg Val Ala Asp Tyr
20 25 30

Cys Glu Asp Asn Tyr Val Gin Ala Thr Asp Lys Arg Lys Ala Leu Glu
35 40 45

Glu Thr Met Ala Phe Thr Thr Gin Ala Leu Ala Ser Val Ala Tyr GIn
50 55 60

Val Gly Asn Leu Ala Gly His Thr Leu Arg Met Leu Asp Leu GIn Gly
65 70 75 80

Ala Ala Leu Arg Gin Val Glu Ala Arg Val Ser Thr Leu Gly GIn Met
85 90 95
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Val Asn Met His Met Glu Lys Val Ala Arg Arg Glu lle Gly Thr Leu
100 105 110

Ala Thr Val GIn Arg Leu Pro Pro Gly Gin Lys Val lle Ala Pro Glu
115 120 125

Asn Leu Pro Pro Leu Thr Pro Tyr Cys Arg Arg Pro Leu Asn Phe Gly
130 135 140

Cys Leu Asp Asp lle Gly His Gly lle Lys Asp Leu Ser Thr GIn Leu
145 150 155 160

Ser Arg Thr Gly Thr Leu Ser Arg Lys Ser lle Lys Ala Pro Ala Thr
165 170 175

Pro Ala Ser Ala Thr Leu Gly Arg Pro Pro Arg lle Pro Glu Pro Val
180 185 190

His Leu Pro Val Val Pro Asp Gly Arg Leu Ser Ala Ala Ser Ser Ala
195 200 205

Ser Ser Leu Ala Ser Ala Gly Ser Ala Glu Gly Val Gly Gly Ala Pro
210 215 220

Thr Pro Lys Gly Gin Ala Ala Pro Pro Ala Pro Pro Leu Pro Ser Ser
225 230 235 240

Leu Asp Pro Pro Pro Pro Pro Ala Ala Val Glu Val Phe Gin Arg Pro
245 250 255

Pro Thr Leu Glu Glu Leu Ser Pro Pro Pro Pro Asp Glu Glu Leu Pro
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260 265 270

Leu Pro Leu Asp Leu Pro Pro Pro Pro Pro Leu Asp Gly Asp Glu Leu
275 280 285

Gly Leu Pro Pro Pro Pro Pro Gly Phe Gly Pro Asp Glu Pro Ser Trp
290 295 300

Val Pro Ala Ser Tyr Leu Glu Lys Val Val Thr Leu Tyr Pro Tyr Thr
305 310 315 320

Ser GIn Lys Asp Asn Glu Leu Ser Phe Ser Glu Gly Thr Val lle Cys
325 330 335

Val Thr Arg Arg Tyr Ser Asp Gly Trp Cys Glu Gly Val Ser Ser Glu
340 345 350

Gly Thr Gly Phe Phe Pro Gly Asn Tyr Val Glu Pro Ser Cys
355 360 365

<210> 3

<211> 742

<212> DNA

<213> Homo sapiens

<400> 3
tccaggttca cacaactgga acccatctcc aggaacaaac agctggaacc catctccegt 60

tgaagggaaa ctgccagatt tttgtaagat tettcctect gggagectgt gttggaagag 120
atggtgatgg gcctgggcgt titgtigttg gtcttcgtge tgggtetgag tetgacccca 180
ccgaccctgg ctcaggataa ctccaggtac acacacttce tgacccagea ctatgatgee 240

aaaccacagg gccgggatga cagatactgt gaaagcatca tgaggagacg gggectgacc 300
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tcaccctgca aagacatcaa cacatttatt catggcaaca agcgcageat caaggecatc 360
tgtgaaaaca agaatggaaa ccctcacaga gaaaacctaa gaataagcaa gtettctttc 420
caggtcacca cttgcaaget acatggaggt tcceectgge ctecatgeca gtaccgagee 480
acagcggggt tcagaaacgt tgttgttgct tgtgaaaatg gettacctgt ccacttggat 540
cagtcaatit tccgtegtee gtaaccageg ggeccctggt caagtgcetgg ctetgetgte 600
cttgecttce atttceecte tgcacccaga acagtggtgg caacattcat tgccaaggge 660
ccaaagaaag agctacctgg acctttigtt ttctgtttga caacatgttt aataaataaa 726
aatgtcttga tatcagtaag aa 742 |
<210> 4
<211> 147
<212> PRT
<213> Homo sapiens
<400> 4

Met Val Met Gly Leu Gly Val Leu Leu Leu Val Phe Val Leu Gly Leu
1 5 10 15

Gly Leu Thr Pro Pro Thr Leu Ala Gln Asp Asn Ser Arg Tyr Thr His
20 25 30

Phe Leu Thr GIn His Tyr Asp Ala Lys Pro Gin Gly Arg Asp Asp Arg
35 40 45

Tyr Cys Glu Ser lle Met Arg Arg Arg Gly Leu Thr Ser Pro Cys Lys
50 55 60

Asp lle Asn Thr Phe lle His Gly Asn Lys Arg Ser lle Lys Ala lle
65 70 75 80
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Cys Glu Asn Lys Asn Gly Asn Pro His Arg Glu Asn Leu Arg lle Ser
85 90 95

Lys Ser Ser Phe GIn Val Thr Thr Cys Lys Leu His Gly Gly Ser Pro
100 105 110

Trp Pro Pro Cys Gin Tyr Arg Ala Thr Ala Gly Phe Arg Asn Val Val
115 120 125

Val Ala Cys Glu Asn Gly Leu Pro Val His Leu Asp Gin Ser lle Phe
130 135 140

Arg Arg Pro
145

<210>5

<211> 8935

<212> DNA

<213> Homo sapiens

<400> 5
gccaaagcct ggagaagtgg aatctegtca gegecegctee ctgegeggga ctegeggaac 60

ggcactgagc atgctcagtt gccggagcecc gttetggtet caagtaggaa getagtgege 120
tgtaaccgca tetgatetgg gegetccggg aagggegaga ctggageaga geegetggge 180
gccggageceg aggegagege cgegegeace actggttgga gttgetgtgg gtgagetget 240
gtggtctgta gccaagcaty ctgtggtcgg atetgcccag cegtggaaca gaaacattty 300
ctggatggaa aatccataaa agaaagctce tgtgaaaage tgaggctgac aataatttaa 360

gcaaaatcag atcgatctct ttgggetgec tgacctectt gggtgcttge tattaattaa 420
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cagactttgt ggggaaaaaa aggagcttgc ctictgagct ttgtaccaaa gacctgggaa 480

aactaaccat ctcagtcttt cctgaggact tgggaactge cgaggcectct gccaatgtgt 540
tgactgtcge tatgggcetca cigttgtcca ggcagctcat atttcaaatt ataacctatt 600
tcctgcacca ttgetgacge ctggtgatee atgtcagaag tacttccage tgactcaggt 660
gttgacacct tggcagtgtt tatggccage agcggaacta cagacgtcac aaatcggaac 720
agcccageca caccaccaaa cacccttaac ctecgatect cccacaatga actgttgaac 780
gctgaaataa aacacacaga aaccaagaac agcacaccic ccaaatgcag gaaaaaatat 840
gcactaacta acatccagge ggccatgggc ctetcggate cagetgeaca geeectgetg 900
ggaaatggct ctgccaacat caagcetggty aaaaatgggg agaaccagct ccgtaagget 960
gcagagcaag ggcagcagga ccccaacaaa aacctgagec ccactgcagt catcaacata 1020
acttctgaga agttagaggg taaagagccc cacccacagg attcctcgag ctgtgagatt 1080
ttaccctccc agcccaggag aactaagagce ttectaaatt actatgcaga tetggaaace 1140
tcagccagag aactagagca gaaccgaggc aatcaccatg ggactgcgga agagaaatce 1200
cagccagtcc agggcecaggc ctecaccatc attgggaatg gegatttget getgcagaaa 1260
ccaaacagac cccagtccag ccctgaagac ggccaagtag ccacagtgtc atccageccca 1320
gaaaccaaga aggatcatcc gaaaacaggg gccaaaaccy actgtgcact gcaccggatc 1380
cagaacctgg caccgagcga tgaggagtce agctggacaa cgttgtccca agacagtgec 1440
tcacccagct ccccggatga aacagatata tggagtgatc actcatttca gactgatcca 1500
gatttgcege ctggetggaa aagagtcagt gacatigecg ggacctatta ttggcacatc 1560
ccaacaggaa cgactcagtg ggaacggccc gtctccatce cagcagatct ccagggtict 1620

aggaaagggt cacttagttc tgtaacgcca tctcccacce cagagaacga ggatttgcat 1680
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gcagccactg ttaacccgga ccccagttta aaagagttty aaggagcaac cctacgetat 1740

gcatctttga aactcagaaa tgceccacac cctgatgatg atgattcttg tagtatcaac 1800
agtgacccag aagccaagtg ttttgetgtg cgttctctgg gatgggtaga gatggcagaa 1860
gaggacctcg cccecggtaa aagtagtgtt gecggtcaaca actgcatcag geaactttcc 1920
tactgcaaaa atgacatccg agabacagtc gggatttggg gagaggggaa agacatgtac 1980
ctgatcctgg agaatgacat getcagcectg gtggacceca tggaccgeag cgtgetgcac 2040
tcgcagecca tegtcageat cegegtgtgg ggegtgggece gegacaatgg cegggatitt 2100
gcttatgtag caagagataa agatacaaga attttgaaat gtcatgtatt tcgatgtgac 2160
acaccagcaa aagccattgc cacaagtctc cacgagatct getccaagat tatggetgaa 2220
cggaagaatg ccaaagcegcet ggectgeage tecttacagg aaagggcecaa tgtgaaccte 2280
gatgtcectt tgcaagattt tccaacacca aagactgage tggtccagaa gttccacgty 2340
cagtacttgg gcatgttacc tgtagacaaa ccagtcggaa tggatatttt gaacagtgcc 2400
atagaaaatc ttatgacctc atccaacaag gaggactggce tgtcagtgaa catgaacgty 2460
gctgatgcca ctgtgactgt catcagtgaa aagaatgaag aggaagtctt agtggaatgt 2520
cgtgtgcgat tectgtectt catggatgtt gggaaggacg tecacacatt tgecttcatc 2580
atggacacgg ggaaccagcg ctttgagtge cacgttttct ggtgcgagcece taatgetggt 2640
aacgtgtctg aggcggtgca ggecegcctgce atgttacgat atcagaagtg cttggtagec 2700
aggccgectt ctcagaaagt tcgaccacct ccaccgecag cagattcagt aaccagaaga 2760
gtcacaacca atgtaaaacg aggggtctia tccetcatty acacttigaa acagaaacge 2820
cctgtcaccg aaatgccata getgcacatg caaaaggact cggctattta cctgaagatt 2880

gactagctac actaaagaaa atgaactccg ccatccgacc ttccatceag ttgetgatge 2940
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tttgtcttca gagaatttac ccttaaccaa gcagtgttag acaagcatgt tetctegtct 3000

tgccaccatc atgtgatatg aaaagaagca tgaataattt tttttgctgt aagttacatc 3060
atgcgcagtg gaaggtcttt ticttattgt aaatattgtg aacattactt aacticacac 3120
acacacagag aagagtgtgg ccccaccect cctagtgaac taacgcetgeg tecttggaat . 3180
gaatgatgcg tgagttagtt tcactgtctt cttggctgga cctgtcacaa gcaaccttta 3240
agtcctacag cactttgccc tgttttcaac attggagtag gcactgcata gcagatacca 3300
ttgaattgct gtaaaaatag gatggcgagt ttgtgtttta atttttcata aaattgaacc 3360
tgttggttga caaaattgge tgttggcatc agtatagaaa ccaactggea getttceetg 3420
acaagctctt tgacacatgg acaccatttc atgtctacag ctgtttgtgg gatgtiggaa 3480
aaaaatgaaa cttcaaaatt gatgaaaaac taaattcgag gaattaaaat cgaacaaaac 3540
atagcctttc ttttccgatg gttttcaaac tgattatttt taaaagagat taataaaatc 3600
ataatgcatt ttgggtggga catatttcaa acttctgect tatattgtac ggtgcageta 3660
gagaattata gttcactatg gccattctct acataaacat taagatgaaa tactcctcat 3720
cagcctttca tecttagttt gagaattage tgatatgcaa tttgaagttg aggaaatatc 3780
attgatattt ctatcatgca cgattatttt agatttctac caccgtgtga tttttgctag 3840
tccatgtgct agaggtaaac gttctgetgg aatictgcat ccagctctat ceeectetga 3900
tgctitttgc ccagaaagct gtctgtecat catgtattgt ccatggcaac aaattacatt 3960
aggttgaacc tttccttgat tttatgtatt taatattaga atttgtigga ctcaactaga 4020
tatatttttt aatttatatt ttttccattt tactttgaag atttgaaatg ttcatacctg 4080

agcaaagtct acacaggagt aatggactgt ttaacaagtt tcccaaaaca gcattttcct 4140

getecttcgt atgtaggtga gaaacttage tggaaagaca tacaaattta gactctegtt 4200
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gacatigtcg ttttaaaagg aagttgctaa ggcgatcaat cicaatatta gtcttgtita 4260

cticttctta atgtcaaaat taacatttac aacatccaat tataaaagta atgctttatg 4320
tttatacact gctatgtact tgtcaaaatg gtttccacat tcttatcaca tctgagectt 4380
accaggtaga gaaggtacta aatacacttt agaagtaaaa atatgaagta ccgagagget 4440
aaacccactg gectaagate tcaccaaagt tcatgaaaac caggactagg acccacgget 4500
cccaaagecc gttcttgetg tgttgtgctg cetecatate cgtcaggaag agectttcca 4560
gaatgattct gggcatatac taagaagagc aggtatggaa agatctattg tcagggaatc 4620
ttagaattcc ctacacgagt gggagaaaga tgtccaaatt ccttacgcag tggtattcat 4680
gatggtgecc tatctaagtc caggactgtt ttcctacage gtgectcaaa agtgttgtag 4740
agggcaggat tctacatica cagcectgttc catctacgag attttccaga tgctacttgt 4800
gotagacatt cctaactcat ggtacttage caccagagat catgatggaa tgagtgggty 4860
gettttctac ctgecattce ctcagaatic atgaggggty ggggacaggg ggaccggaat 4920
tgtcttagca ccecaatgtt atgacaaaac tatgctactt tagaaacgea gtetgtttt 4980
caccaattga catactactg atctgaagta accagtgcca teataagaaa ttactgcatt 5040
aagaaaatcc ttgctgtgcc ctttgaaaag ctgttcagaa atcatttaca gtgatctttc 5100
atctcggtcg ctgtagtgaa acattttagt gtgataaatt tcaaaatict aaacaaatta 5160
cccactttta tattggaaat ctctaccaga actccctctt cattitttaa ggcatacatt 5220
tgctigtttt caagatcaag aattctgage tagctttaag tagcaaactg atttatatgt 5280
gcaattatag gatgcattaa gatgaatgat agcctttaca tattgaaaac tttgcagacg 5340
ttttgttttg aaaatggcat tgtatagtaa atgcaaatta attttgtaaa attatgttaa 5400

agagtatgtt cagacactit ctgccatggc caaaaagtat gtatgaaagt atgtgtgtat 5460
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ttgtttgtaa aaggatgcca atgttttacc tgatatctta gtgacacttc agttatctat 5520

gcaticttta gatctgtgat tcggtaaaca ggcagccatg ticacgatge ctictatgtc 5580
ttaccatatt tttaattaac ctgttaaata cagcttaaaa tatttttatt ttatttattc 5640

tatttttact gaaatatact gcattatigt gttaatgtat tatctitcct ggatattatc 5700
tcccagtgta teccagatcta agtaatctca gtgaactata cattgectaa aaagtggtit 5760
tgtaatgatt tgtagtcaca ttictattgg gatatgtaga agaaaaggca aaatgcttaa 5820
agttectttt attttttaaa agcagctaga tagacacaga cttgccacct catacatcty 5880
ctecttggea acatcaaggg gaacgactag ccaacatgcec tatggctaaa aactttectt 5940
tgcagactaa agcactgctt ggtgcttcgt ttttctacce ticacaacat gtgtgatttc 6000
atctaagaga tatatacatg tacacatgcc ctitgtttcc acctggatac aagatcactc 6060
atagctaatt aggaccattg ttttttgttc atctgtcttg ttgcatgaag ggacattaga 6120
cccatttcca ttaaaataag ttcttggtga taaactgtgg cactgctact tctttttaaa 6180
tccactitat gatttcaaga tggacactty taagatgact cgacacaagg ccattgecty 6240
gaagccccag agctttecte tgtttgtatg gecegttcat gtcccaggea ttgcaacaca 6300
aactcctcaa gatttcacca caacatgaca agcattttce taactgatat tagcacaatt 6360
taactaataa gccccttcgc tetctagtty gccaggcetta acctaataca catctaacgt 6420
gtgtgccaca cggccagtag aaagtttaac ttcagcettca gggcaaagat acccactcac 6480
accgtgtcaa cgcaagcagt agttcctgge ctccagagea gcettacttce cctgaaagaa 6540
cgctttgttt tectttatge cctiticetg ttgaccactt ttacacattt aaatgtaatt 6600
tgttgtgaga ataaatttag ctgcataaaa cgttcggctc atttatctga catcttagtc 6660

acatatacaa ggaatagaaa iagaaactcg gtgtctctag ttattittaa attattctta 6720
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cctcagactt cttagaaatc actttagtaa tggagcattt tgctitgatt agttactaca 6780

tatttctgcc tggtaagaac taggaagtaa cticaaattt tgagtaatca ccctgtactt 6840
atttggtgat caggaaggcc agctggectt ccggacatag aagcectattt agtcaccaac 6900
tcgagtcttt tgtaagcggt cttgctagga tigtgatatt ttagcacgaa gaagtttatc 6960
acttccttta agaacctgac atcaaagaat aaagaataga ggtgtacaca cactaaatcc 7020
aaaatgaaag gtaactagag aaatcagttg aatctggtit agcttaactg ttaggcgcag 7080
gaaggcagat aaacagaatt taaagtatgt ccccgctttt tgttcatctt gcacttccac 7140
agtgatitct ctctagtcag taacaaaatt tcattatggt ticaggcatt atatggtggt 7200
aaataatttc agattaaaaa tgtgtttgct attggagtat ctgaatacta gtaatttcat 7260
tatttagaat tttgcagcac ttttatctca agaagaagtc caagaatgta aaatgccaaa 7320
tgaaacatgt cagtggaatc aatattctce ticattagaa ttccctcata ttgetttttt 7380
tttttttctt cagacagagg agtcttactc tggagtgcag tggtgtaatt tcagetcacc 7440
acaacctcca cctcccaagt tcaagcaatt ctegectcag cetectgagt agetgggatt 7500
acaggcatgc accgccacgce ctggccaatt tgtatatttt tagtagagac agggtttcgc 7560
cacgttggcce aggetggtet cgaacteetg acctcaggtg atcegecege cecaacctee 7620
caaagtatgt gagccaccac gtccggectc atattgettt tatccaaaat tettttcect 7680
tttcactcta ccaaagtatt taaataatcc tgtccttcat agaagatict caaagaagaa 7740
aactgcagtg taattaatga atggtttaat tcagaatctt catatacttc taaagagaaa 7800
aataatttag tgccaaatgc atgttaggag ataatcaatg taagtggcaa caaattgtga 7860
cttcacatgc tactgtagag atcagaaaat tatcctaaac tattccataa caatgagaca 7920

acatcacaga aaatacactt gaaaataaaa atctcaagac cagctacttc tggacaatgg 7980
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aatacttttc agtctggtat ggtggagggc ccgaaaagga taagggatic ttatgataca 8040

caatgggatt ctttactgaa caatatgtta aattaagctg caccgecttc cttgaggcat 8100
ggactaccct aaccaaccag atagaaatct gggtgggata agaggatgag ccacacgcta 8160
taattttagg gcaaggagat agtgtttgat tttcaaaatc agcaaaataa gctgagcact 8220
ttatatcttt ctgtacaaga gtgataacat gaagaatict tcticaggga tttaaaatac 8280
aataagcctg gttcaactat aaaaagtctt gtttcctttc ttcattgaca cttttttt 8340

ttttttttt tttttgaggc aaggtctcac tetgcttcce aggetggagt gcagtgggge 8400
aatattggct cactgcaacc tgcacctcct ggactcaaga gatcctegta cctcagectc 8460
ctaagtagct gggactacag gegtgtccca ccacacccag ctaattittg tatttittgt 8520
agagatgggg ttttggggtt tegccatgtt gtccaggcete gtetggaact ceggtgetca 8580
agtggcgtgc ccaccteagc cteccaaact getgagatta cagatgtgag cecactgcace 8640
cagcccactg acacgtttta ctgataaatg taaatctaag ctaaaataaa aataatgtat 8700
taccgctata atacaattca ccattctett tictcacttc aagtaagaaa gtaaaaatag 8760
aatatcagag ctgaagtaga cctaagtatt catcttgaag aagataatat tctaaaaatc 8820
atgccacctg aattgagcat ttaggaattt atgtaacatt tctatacaac tgaattgcaa 8880
aaataaaact ttaaaticaa actttaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 8935
<210> 6

<211>736

<212> PRT

<213> Homo sapiens

<400> 6

Met Ser Glu Val Leu Pro Ala Asp Ser Gly Val Asp Thr Leu Ala Val
1 5 10 15
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Phe Met Ala Ser Ser Gly Thr Thr Asp Val Thr Asn Arg Asn Ser Pro
20 25 30

Ala Thr Pro Pro Asn Thr Leu Asn Leu Arg Ser Ser His Asn Glu Leu
35 40 45

Leu Asn Ala Glu lle Lys His Thr Glu Thr Lys Asn Ser Thr Pro Pro
50 55 60

Lys Cys Arg Lys Lys Tyr Ala Leu Thr Asn lle GIn Ala Ala Met Gly
65 70 75 80

Leu Ser Asp Pro Ala Ala Gin Pro Leu Leu Gly Asn Gly Ser Ala Asn
85 90 95

lle Lys Leu Val Lys Asn Gly Glu Asn GIn Leu Arg Lys Ala Ala Glu
100 105 110

Gin Gly GIn GIn Asp Pro Asn Lys Asn Leu Ser Pro Thr Ala Val lle
115 120 125

Asn lle Thr Ser Glu Lys Leu Glu Gly Lys Glu Pro His Pro Gin Asp
130 135 140

Ser Ser Ser Cys Glu lle Leu Pro Ser Gin Pro Arg Arg Thr Lys Ser
145 150 155 160

Phe Leu Asn Tyr Tyr Ala Asp Leu Glu Thr Ser Ala Arg Glu Leu Glu
165 170 175

Gln Asn Arg Gly Asn His His Gly Thr Ala Glu Glu Lys Ser GIn Pro
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180 185 190

Val GIn Gly GIn Ala Ser Thr lle lle Gly Asn Gly Asp Leu Leu Leu
195 200 205

GlIn Lys Pro Asn Arg Pro Gin Ser Ser Pro Glu Asp Gly Gin Val Ala
210 215 220

Thr Val Ser Ser Ser Pro Glu Thr Lys Lys Asp His Pro Lys Thr Gly
225 230 235 240

Ala Lys Thr Asp Cys Ala Leu His Arg lle GIn Asn Leu Ala Pro Ser
245 250 255

Asp Glu Glu Ser Ser Trp Thr Thr Leu Ser GIn Asp Ser Ala Ser Pro
260 265 270

Ser Ser Pro Asp Glu Thr Asp lle Trp Ser Asp His Ser Phe Gin Thr
275 280 285

Asp Pro Asp Leu Pro Pro Gly Trp Lys Arg Val Ser Asp lle Ala Gly
290 295 300

Thr Tyr Tyr Trp His lle Pro Thr Gly Thr Thr Gin Trp Glu Arg Pro
305 310 315 320

Val Ser lle Pro Ala Asp Leu GIn Gly Ser Arg Lys Gly Ser Leu Ser
325 330 335

Ser Val Thr Pro Ser Pro Thr Pro Glu Asn Glu Asp Leu His Ala Ala
340 345 350
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Thr Val Asn Pro Asp Pro Ser Leu Lys Glu Phe Glu Gly Ala Thr Leu
355 360 365

Arg Tyr Ala Ser Leu Lys Leu Arg Asn Ala Pro His Pro Asp Asp Asp
370 375 380

Asp Ser Cys Ser lle Asn Ser Asp Pro Glu Ala Lys Cys Phe Ala Val
385 390 395 400

Arg Ser Leu Gly Trp Val Glu Met Ala Glu Glu Asp Leu Ala Pro Gly
405 410 415

Lys Ser Ser Val Ala Val Asn Asn Cys lle Arg Gin Leu Ser Tyr Cys
420 425 430

Lys Asn Asp lie Arg Asp Thr Val Gly lie Trp Gly Glu Gly Lys Asp
435 440 445

Met Tyr Leu lle Leu Glu Asn Asp Met Leu Ser Leu Val Asp Pro Met
450 455 460

Asp Arg Ser Val Leu His Ser GIn Pro lle Val Ser lle Arg Val Trp
465 470 475 480

Gly Val Gly Arg Asp Asn Gly Arg Asp Phe Ala Tyr Val Ala Arg Asp
485 490 495

Lys Asp Thr Arg lle Leu Lys Cys His Val Phe Arg Cys Asp Thr Pro
500 505 510

Ala Lys Ala lle Ala Thr Ser Leu His Glu lle Cys Ser Lys lle Met
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515 520 525

Ala Glu Arg Lys Asn Ala Lys Ala Leu Ala Cys Ser Ser Leu GIn Glu
530 535 540

Arg Ala Asn Val Asn Leu Asp Val Pro Leu Gin Asp Phe Pro Thr Pro
545 550 555 560

Lys Thr Glu Leu Val GIn Lys Phe His Val GIn Tyr Leu Gly Met Leu
565 570 575

Pro Val Asp Lys Pro Val Gly Met Asp lle Leu Asn Ser Ala lle Glu
580 585 590

Asn Leu Met Thr Ser Ser Asn Lys Glu Asp Trp Leu Ser Val Asn Met
595 600 605

Asn Val Ala Asp Ala Thr Val Thr Val lle Ser Glu Lys Asn Glu Glu
610 615 620

Glu Val Leu Val Glu Cys Arg Val Arg Phe Leu Ser Phe Met Gly Val
625 630 635 640

Gly Lys Asp Val His Thr Phe Ala Phe lle Met Asp Thr Gly Asn Gin
645 650 655

Arg Phe Glu Cys His Val Phe Trp Cys Glu Pro Asn Ala Gly Asn Val
660 665 670

Ser Glu Ala Val GIn Ala Ala Cys Met Leu Arg Tyr Gln Lys Cys Leu
675 680 685
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Val Ala Arg Pro Pro Ser GIn Lys Val Arg Pro Pro Pro Pro Pro Ala
690 695 700

Asp Ser Val Thr Arg Arg Val Thr Thr Asn Val Lys Arg Gly Val Leu
705 710 715 720

Ser Leu lle Asp Thr Leu Lys GIn Lys Arg Pro Val Thr Glu Met Pro
725 730 735

<210> 7

<211> 562

<212> DNA

<213> Homo sapiens

<400> 7
ctggaattga ggctgagcca aagaccccag ggcecgtetca gtctcataaa aggggatcag 60

gcaggaggag tttgggagaa acctgagaag ggcctgattt gcagcatcat gatgggecte 120
teettggect ctgetgtget cetggectece ctectgagte tecaccttgg aactgeccaca 180
cgtgggagtg acatatccaa gacctgctge ttccaataca geccacaagec cettecctgg 240
acctgggtgce gaagctatga attcaccagt aacagetgct cccagegggce tgtgatattc - 300
actaccaaaa gaggcaagaa agtctgtacc catccaagga aaaaatgggt gcaaaaatac 360
atttctttac tgaaaactcc gaaacaattg tgactcagct gaattttcat ccgaggacge 420
ttggaccecg ctettggete tgcageecte tggggagect geggaatctt tictgaagge 480
tacatggacc cgctggggag gagagggtgt ttcctcccag agttacttta ataaaggtty 540
ttcatagagt tgacttgttc at 562

<210> 8
<211> 94
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<212> PRT

<213> Homo sapiens

<400> 8

Met Met Gly Leu Ser Leu Ala Ser Ala Val Leu Leu Ala Ser Leu Leu
1 5 10 15

Ser Leu His Leu Gly Thr Ala Thr Arg Gly Ser Asp lle Ser Lys Thr
20 25 30

Cys Cys Phe GIn Tyr Ser His Lys Pro Leu Pro Trp Thr Trp Val Arg
35 40 45

Ser Tyr Glu Phe Thr Ser Asn Ser Cys Ser GIn Arg Ala Val lle Phe
50 55 60

Thr Thr Lys Arg Gly Lys Lys Val Cys Thr His Pro Arg Lys Lys Trp
65 70 75 80

Val GIn Lys Tyr lle Ser Leu Leu Lys Thr Pro Lys Gin Leu
85 90

<210>9

<211> 1697

<212> DNA

<213> Homo sapiens

<400> 9
gaggcgtaag ccaggegtgt taaagceggt cggaactgct ccggagggea cgggetecgt 60

aggcaccaac tgcaaggacc cctceeectg cgggegetee catggeacag ttegegttcg 120
agagtgacct gcactegctg cttcagetgg atgcacccat ccecaatgea cecectgege 180

gctggcageg caaagecaag gaagecgeag geeeggecce cteacceatg cgggeegeca 240
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accgatccca cagegecgge aggactccgg gecgaactce tggcaaatce agticcaagg 300

ttcagaccac tcctagcaaa cetggeggtg accgetatat cececccatege agtgetgece 360
agatggaggt ggccagcttc ctcctgagca aggagaacca gectgaaaac agccagacge 420
ccaccaagaa ggaacatcag aaagcctggg ctttgaacct gaacggtttt gatgtagagg 480
aagccaagat ccttcggetc agtggaaaac cacaaaatgc geccagagggt tatcagaaca 540
gactgaaagt actctacagc caaaaggcca ctcetggcete cagecggaag acctgeegtt 600
acattecttc cctgecagac cgtatcetgg atgegectga aatccgaaat gactattace 660
tgaacctigt ggattggagt tctgggaatg tactggecgt ggcactggac aacagtgtgt 720
acctgtggag tgcaagctct ggtgacatce tgcagctitt gcaaatggag cagectgggg 780
aatatatatc ctctgtggec tggatcaaag agggceaacta cttggetgtg ggcaccagca 840
gtgctgaggt geagcetatgg gatgtgcage agcagaaacg gettcgaaat atgaccagtc 900
actctgceeg agtgggctee ctaagetgga acagctatat cetgtccagt ggttcacgtt 960
ctggccacat ccaccaccat gatgttcggg tagcagaaca ccatgtggee acactgagtg 1020
gccacagcca ggaagtgtgt gggetgeget gggcecccaga tggacgacat tiggecagty 1080
gtggtaatga taactfggtc aatgtgtggc ctagtgctce tggagagggt ggctgggttc 1140
ctetgcagac attcacccag catcaagggg ctgtcaaggce cgtagcatgg tgtcectgge 1200
agtccaatgt cctggcaaca ggagggggea ccagtgateg acacattcge atctggaatg 1260
tgtgctctgg ggectgtctg agtgeegtgg atgeccattc ccaggtgtge tecateetet 1320
ggtcteceeca ttacaaggag ctcatctcag gecatggcett tgcacagaac cagetagtta 1380
tttggaagta cccaaccatg gccaaggtgg ctgaactcaa aggtcacaca tccegggtce 1440

tgagtctgac catgagccca gatggggeca cagtggceatc cgcagcagea gatgagacec 1500
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tgaggctatg gegetgtttt gagttggace ctgcgeggeg gegggagegg gagaaggeca

gtgcagccaa aagcagcctc atccaccaag geatcegetg aagaccaacc catcacctea
gttgtttttt atttttctaa taaagtcatg tctcecttca tgtttttitt ttaaaaaaaa 1680

aaaaaaaaaa aaaaaaa 1697

<210> 10

<211> 499

<212> PRT

<213> Homo sapiens

<400> 10

Met Ala Gin Phe Ala Phe Glu Ser Asp Leu His Ser Leu Leu GIn Leu
1 5 10 15

Asp Ala Pro lle Pro Asn Ala Pro Pro Ala Arg Trp GIn Arg Lys Ala
20 25 30

Lys Glu Ala Ala Gly Pro Ala Pro Ser Pro Met Arg Ala Ala Asn Arg
35 40 45

Ser His Ser Ala Gly Arg Thr Pro Gly Arg Thr Pro Gly Lys Ser Ser
50 55 60

Ser Lys Val GiIn Thr Thr Pro Ser Lys Pro Gly Gly Asp Arg Tyr lle
65 70 75 80

Pro His Arg Ser Ala Ala GIn Met Glu Val Ala Ser Phe Leu Leu Ser
85 90 95

Lys Glu Asn GIn Pro Glu Asn Ser GIn Thr Pro Thr Lys Lys Glu His
100 105 110
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Gln Lys Ala Trp Ala Leu Asn Leu Asn Gly Phe Asp Val Glu Glu Ala
115 120 125

Lys lle Leu Arg Leu Ser Gly Lys Pro Gin Asn Ala Pro Glu Gly Tyr
130 135 140

Gln Asn Arg Leu Lys Val Leu Tyr Ser GIn Lys Ala Thr Pro Gly Ser
145 150 155 160

Ser Arg Lys Thr Cys Arg Tyr lle Pro Ser Leu Pro Asp Arg lle Leu
165 170 175

Asp Ala Pro Glu lle Arg Asn Asp Tyr Tyr Leu Asn Leu Val Asp Trp
180 185 190

Ser Ser Gly Asn Val Leu Ala Val Ala Leu Asp Asn Ser Val Tyr Leu
195 200 205

Trp Ser Ala Ser Ser Gly Asp lle Leu Gin Leu Leu GIn Met Glu Gin
210 215 220

Pro Gly Glu Tyr lle Ser Ser Val Ala Trp lle Lys Glu Gly Asn Tyr
225 230 235 240

Leu Ala Val Gly Thr Ser Ser Ala Glu Val GIn Leu Trp Asp Val GIn
245 250 255

Gin GIn Lys Arg Leu Arg Asn Met Thr Ser His Ser Ala Arg Val Gly
260 265 270

Ser Leu Ser Trp Asn Ser Tyr lle Leu Ser Ser Gly Ser Arg Ser Gly
Page 23



Sequence_Listing.txt
275 280 285

His lle His His His Asp Val Arg Val Ala Glu His His Val Ala Thr
290 295 300

Leu Ser Gly His Ser GIn Glu Val Cys Gly Leu Arg Trp Ala Pro Asp
305 310 315 320

Gly Arg His Leu Ala Ser Gly Gly Asn Asp Asn Leu Val Asn Val Trp
325 330 335

Pro Ser Ala Pro Gly Glu Gly Gly Trp Val Pro Leu GIn Thr Phe Thr
340 345 350

Gln His GIn Gly Ala Val Lys Ala Val Ala Trp Cys Pro Trp GIn Ser
355 360 365

Asn Val Leu Ala Thr Gly Gly Gly Thr Ser Asp Arg His lle Arg lle
370 375 380

Trp Asn Val Cys Ser Gly Ala Cys Leu Ser Ala Val Asp Ala His Ser
385 390 395 400

Gln Val Cys Ser lle Leu Trp Ser Pro His Tyr Lys Glu Leu lle Ser
405 410 415

Gly His Gly Phe Ala GIn Asn GIn Leu Val lle Trp Lys Tyr Pro Thr
420 425 430

Met Ala Lys Val Ala Glu Leu Lys Gly His Thr Ser Arg Val Leu Ser
435 440 445
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Leu Thr Met Ser Pro Asp Gly Ala Thr Val Ala Ser Ala Ala Ala Asp
450 455 460

Glu Thr Leu Arg Leu Trp Arg Cys Phe Glu Leu Asp Pro Ala Arg Arg
465 470 475 480

Arg Glu Arg Glu Lys Ala Ser Ala Ala Lyé Ser Ser Leu lle His GIn
485 490 495

Gly lle Arg

<210> 11

<211> 5478

<212> DNA

<213> Homo sapiens

<400> 11
gcccaccggg cgageticta gtcggegatt gaaggatgeg agtgctectt aagggectec 60

gceccgtgag ttegatigtg actaggaagg agetagtgga ctagagecag ggtaagggga 120
tctgctagaa gttggtcttc cgccaggact agagtttect cgeggtaaca gectecgtgg 180
cctccggagg accatgtcat tagactttgg cagtgtggea ctaccagtge aaaatgaaga 240
tgaagagtat gacgaagagg actatgaaag agagaaagag ttgcagcagt tactcacaga 300
ccttccecat gacatgetgg atgacgacct ctecteteca gagetecagt attcggactg 360
cagcgaggat ggcacagacg gacaaccaca tcatccfgag caattggaga tgagctggaa 420
tgagcaaatg ctgcccaaat ctcaaagtgt aaatggctat aatgaaattc agagtttata 480
tgctggagaa aaatgtggta atgtctggga agaaaataga agtaaaactg aagaccgaca 540

tectgtgtac catcctgaag aaggtggaga tgaaggtgga agtggttata gtcctccaag 600
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taaatgtgaa cagactgatt tatatcacct tcctgaaaac tttaggccat ataccaatgg 660
tcagaagcag gaatttaata accaagcaac caatgtaatt aaattttcag atcctcaatg 720
gaaccatttt cagggtccca gttgtcaagg tttggaaccg tataataaag tgacatataa 780
accttatcag fcttctgeee agaataatgg ctcaccagee caggagataa caggaagtga 840
cacattcgaa ggcctgcaac aacaattttt aggagctaat gagaactctg cagaaaatat 900
gcagattatt caacttcagg ttcttaacaa agcaaaagag agacaactgg agaacttaat 960
tgaaaagtta aatgaaagtg aacgtcaaat tcgatatctg aatcaccage ttgtaataat 1020
aaaagatgaa aaggatggtt tgactctcag ccttcgagaa tcacagaaac tctttcagaa 1080
tggaaaagaa agagagatac agcttgaagc tcaaataaaa gcactggaga ctéagataca 1140
agcattaaaa gtcaatgaag aacagatgat caagaagtcc agaacaactg aaatggetct 1200
ggaaagcttg aagcagcagc tggtggacct tcatcattct gaatcacttc aacgagetag 1260
agaacagcat gagagcattg ttatgggcct cacaaagaag tacgaagagc aagtatigtc 1320
cttacaaaag aatttggatg ccacagtcac cgcacttaaa gaacaggaag acatttgctc 1380
tcgtctgaaa gatcacgtga aacaactgga aaggaatcaa gaagcaatca agttagaaaa 1440
gactgagatc attaataagt tgacaagaag tctagaggag agtcaaaagc agtgtgccca 1500
cttgttgcag tccgggtcag tacaagaggt ggctcageta cagttccage tgcagcaage 1560
acagaaggca catgctatga gtgcaaacat gaacaaggct tigcaagaag aattaacaga 1620
actaaaagat gaaatttctc tctatgaatc tgctgcaaaa ctaggaatac atccaagtga 1680
ctcagaagga gaattaaata tagaactcac tgaatcgtat gtggatttgg gtattaaaaa 1740
ggtcaactgg aaaaaatcca aagttaccag caftgtacaa gaagaagacc caaatgaaga 1800

gctticaaaa gatgagttca tictgaagtt aaaggcagaa gtacagcegtt tgctgggtag 1860
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caactcaatg aagcgtcatc tggtgtctca gttacaaaat gacctcaaag actgtcataa 1920
gaaaattgaa gatctccacc aagtgaagaa ggatgaaaaa agcattgagg ttgagactaa 1980
aacagatacc tcagaaaaac caaagaatca attatggcct gagtcticta ctictgatgt 2040
tgtcagagat gatattctgc tgcttaaaaa tgaaattcaa gttttacaac aacaaaatca 2100
ggaacttaaa gaaactgaag gaaaactgag aaatacaaat caagacttat gtaatcaaat 2160
gagacaaatg gtacaagatt ttgaccatga caaacaagaa gctgtggata ggtgtgaaag 2220
gacttatcag cagcaccatg aagccatgaa aactcaaata cgtgaaagcec tattagcaaa 2280
gcatgctttg gagaagcagc agctctttga ggcttatgag agaactcatt tgcaactgag 2340
gtctgagttg gataagttga ataaggaggt gactgctgtg caggaatgtt acctagaagt 2400
gtgcagagag aaggataatc tagaattgac tctcaggaag accactgaaa aggagcaaca 2460
gactcaggag aagatcaaag aaaaactcat tcaacagctt gaaaaggagt ggcagtctaa 2520
gctggatcaa actataaagg caatgaaaaa gaagacctta gattgtggca gccaaactga 2580
ccaagtaacc accagtgatg ttatttccaa gaaagagatg gcaattatga tagaagagca 2640
gaagtgcaca atccagcaaa acttagaaca agagaaggac atagccatca agggggctat 2700
gaagaaactc gaaattgaat tggaactcaa acattgtgaa aatattacca aacaggtaga 2760
aatagctgtg caaaatgctc atcagcgatg gctgggagaa ctaccagagce tggcagagta 2820
tcaagcactt gtgaaggcag aacagaaaaa gtgggaagaa cagcatgagg tctctgtgaa 2880
caaaaggata tcatttgctg ttictgaagc taaagagaaa tggaagagtg agcttgaaaa 2940
tatgaggaaa aatatacttc ctggaaagga attggaagag aagattcatt ctcticagaa 3000
ggaacttgag ttaaagaacg aagaagtccce tgtggtcatc agggctgagt tagctaagge 3060

tcggagtgaa tggaacaaag aaaagcaaga agaaatccac agaatccaag aacaaaatga 3120
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gcaagattac cggcaatttt tagatgatca ccgaaataaa attaatgagg tgcttgegagc 3180
agctaaagaa gactttatga aacaaaaaac tgaactactt cttcagaagg agacagaatt 3240
acaaacttgt ctagaccaga gtcgtagaga atggactatg caggaagcca agcggatcca 3300
actggaaatc tatcagtatg aggaagacat cctgactgta cttggggttc ttttaagtga 3360
tacccaaaag gagcacatca gtgattctga ggaCaagcag ctittggaaa tcatgtcgac 3420
ttgttctica aaatggatgt ctgtgcaata tittgaaaaa ctaaagggct gcatacagaa 3480
agcatttcaa gatacacttc ctetgettgt agaaaacgct gacccagaat ggaaaaagag 3540
aaatatggcc gagctctcta aggattctge cagccaggge actggccaag gagaccctgg 3600
acctgcetget ggacaccatg ctcagecctt ggecttacaa gcaacagaag cagaagetga 3660
agagaataat aaagtigttg aagaattaat agaagaaaac aacgacatga agaataaatt 3720
ggaagaattg caaacacttt gtaaaacacc accaaggtca tigtcagcag gggccattga 3780
aaatgcttge ctgccatgca gtgggagage ctiggaagaa cttcgtggge agtacattaa 3840
agctgtaaaa aaaattaaat gtgacatgct tcgttatatt caggagagta aggaacgage 3900
tgcagaaatg gtaaaagcag aggtactgcg agaacgtcaa gaaaccgcecc gaaagatgeg 3960
caaatattat ttgatttgcc tccaacagat tttgcaggat gatggaaaag aaggggctga 4020
gaaaaagatt atgaatgctg ctagcaaact tgctacaatg gcaaaattac tggaaacacc 4080
tatttctagt aagtcccaaa gcaaaactac acagtcagea ctgeccctaa cticagagat 4140
gctgattgca gttaaaaaat caaaaagaaa tgatgtgaat cagaaaatac catgttgtat 4200
tgaaagcaaa tcaaatagtg taaacaccat caccagaact ctgtgcgaac aagctcccaa 4260
gaggagggca gcttgtaact tacaaaggct gttagagaac tcagagcatc agagcataaa 4320

gcatgtggga tccaaagaga cacattigga attccagttt ggggatggta gttgcaagca 4380
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cctaaacagt tigccaagga atgttictce tgagtttgtt ccttgtgaag gtgaaggagg 4440
ctttggttty cacaagaaga aagacctact cagtgataat ggttctgaat cacttccgca 4500
ttcagctgcea tacccctttc ttggaacctt aggaaataaa ccctcaccta gatgtaccece 4560
tggtccttct gaatcaggat gcatgcatat aacctttcge gattctaatg aaagacttgg 4620
tttaaaagta tataaatgca atccactaat ggaaagtgaa aatgctgcat ctgagaaaag 4680
tcaaggtttg gatgticagg aacctccagt aaaagatgga ggggacctta gtgactgctt 4740
gggctggect tccageagtg caaccttate ctitgacagt cgtgaagcat catttgtaca 4800
tggtaggcca caaggaactt tggaaatacc aagtgaatct gttaaatcca aacagttttc 4860
accatccggt tatctttcag atacagagga aagtaatatg atttgtcaaa caatgaaatg 4920
tcagcgttat caaactccat acctgtcaga agaaaccacq tatttggage caggaaagat 4980
cagtgtgaat tgtggacacc catctcgtca taaggctgat agattaaagt cagatttcaa 5040
aaaactgagc agtacattac catcttcagt gtgtcagcag ccticaagaa aattaattgt 5100
tccgctatct agccaacaag atagtggcett tgatagecca titgttaate tagactaatt 5160
atggtacagt atttaagaag aatcattaat atattaacaa aaatggaagg gaagacctca 5220
tactgaaaaa aattgtgagc cctgcctctt ttgagatgtt ttaataacat ctgttatata 5280
agtaaagcat tcttctaaaa ttgcttgaga tatttatgtt gccttaatat tccaaaggee 5340
tgatggtgta tgtataatct gettttgtgt ggtgcttatt titggttict aaaccatcta 5400
tttttatact tataaattga ctcactctge agtgttaact tatttaaata aacttgcata 5460
tggtctgtaa aaaaaaaa 5478

<210> 12
<211> 1654
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<212> PRT

<213> Homo sapiens

<400> 12

Met Ser Leu Asp Phe Gly Ser Val Ala Leu Pro Val GIn Asn Glu Asp
1 5 10 15

Glu Glu Tyr Asp Glu Glu Asp Tyr Glu Arg Glu Lys Glu Leu GIn GIn
20 25 30

Leu Leu Thr Asp Leu Pro His Asp Met Leu Asp Asp Asp Leu Ser Ser
35 40 45

Pro Glu Leu GIn Tyr Ser Asp Cys Ser Glu Asp Gly Thr Asp Gly GlIn
50 55 60

Pro His His Pro Glu GIn Leu Glu Met Ser Trp Asn Glu GIn Met Leu
65 70 75 80

Pro Lys Ser GIn Ser Val Asn Gly Tyr Asn Glu lle GIn Ser Leu Tyr
85 90 95

Ala Gly Glu Lys Cys Gly Asn Val Trp Glu Glu Asn Arg Ser Lys Thr
100 105 110

Glu Asp Arg His Pro Val Tyr His Pro Glu Glu Gly Gly Asp Glu Gly
115 120 125

Gly Ser Gly Tyr Ser Pro Pro Ser Lys Cys Glu Gin Thr Asp Leu Tyr
130 135 140

His Leu Pro Glu Asn Phe Arg Pro Tyr Thr Asn Gly GIn Lys GIn Glu
145 150 155 160
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Phe Asn Asn GIn Ala Thr Asn Val lle Lys Phe Ser Asp Pro GIn Trp
165 170 175

Asn His Phe GIn Gly Pro Ser Cys GIn Gly Leu Glu Pro Tyr Asn Lys
180 - 185 190

Val Thr Tyr Lys Pro Tyr GIn Ser Ser Ala Gin Asn Asn Gly Ser Pro
195 200 205

Ala GIn Glu lle Thr Gly Ser Asp Thr Phe Glu Gly Leu GIn Gin GIn
210 215 220

Phe Leu Gly Ala Asn Glu Asn Ser Ala Glu Asn Met Gin lle lle GIn
225 230 235 240

Leu GIn Val Leu Asn Lys Ala Lys Glu Arg GIn Leu Glu Asn Leu lle
245 250 255

Glu Lys Leu Asn Glu Ser Glu Arg Gin lle Arg Tyr Leu Asn His GIn
260 265 270

Leu Val lle lle Lys Asp Glu Lys Asp Gly Leu Thr Leu Ser Leu Arg
275 280 285

Glu Ser GIn Lys Leu Phe GIn Asn Gly Lys Glu Arg Glu lle GIn Leu
290 295 300

Glu Ala Gin lle Lys Ala Leu Glu Thr Gin lle Gin Ala Leu Lys Val
305 310 315 320
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Asn Glu Glu GIn Met lle Lys Lys Ser Arg Thr Thr Glu Met Ala Leu
325 330 335

Glu Ser Leu Lys GIn GIn Leu Val Asp Leu His His Ser Glu Ser Leu
340 345 350

Gln Arg Ala Arg Glu Gin His Glu Ser lle Val Met Gly Leu Thr Lys
355 360 365

Lys Tyr Glu Glu GIn Val Leu Ser Leu Gin Lys Asn Leu Asp Ala Thr
370 375 380

Val Thr Ala Leu Lys Glu Gln Glu Asp lle Cys Ser Arg Leu Lys Asp
385 390 395 400

His Val Lys Gin Leu Glu Arg Asn GIn Glu Ala lle Lys Leu Glu Lys
405 410 415

Thr Glu lle lle Asn Lys Leu Thr Arg Ser Leu Glu Glu Ser GIn Lys
420 425 430

Gln Cys Ala His Leu Leu Gin Ser Gly Ser Val GIn Glu Val Ala GIn
435 440 445

Leu GIn Phe GIn Leu GIn Gin Ala GIn Lys Ala His Ala Met Ser Ala
450 455 460

Asn Met Asn Lys Ala Leu GIn Glu Glu Leu Thr Glu Leu Lys Asp Glu
465 470 475 480

lle Ser Leu Tyr Glu Ser Ala Ala Lys Leu Gly lle His Pro Ser Asp
485 490 495
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Ser Glu Gly Glu Leu Asn lle Glu Leu Thr Glu Ser Tyr Val Asp Leu
500 505 510

Gly lle Lys Lys Val Asn Trp Lys Lys Ser Lys Val Thr Ser lle Val
515 520 525

GIn Glu Glu Asp Pro Asn Glu Glu Leu Ser Lys Asp Glu Phe lle Leu
530 535 540

Lys Leu Lys Ala Glu Val Gin Arg Leu Leu Gly Ser Asn Ser Met Lys
545 550 555 560

Arg His Leu Val Ser GIn Leu GIn Asn Asp Leu Lys Asp Cys His Lys
565 570 575

Lys lle Glu Asp Leu His GIn Val Lys Lys Asp Glu Lys Ser lle Glu
580 585 590

Val Glu Thr Lys Thr Asp Thr Ser Glu Lys Pro Lys Asn Gin Leu Trp
595 600 605

Pro Glu Ser Ser Thr Ser Asp Val Val Arg Asp Asp lle Leu Leu Leu
610 615 620

Lys Asn Glu lle GIn Val Leu GIn GIn GIn Asn GIn Glu Leu Lys Glu
625 630 635 640

Thr Glu Gly Lys Leu Arg Asn Thr Asn Gin Asp Leu Cys Asn Gin Met
645 650 655
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Arg GIn Met Val GIn Asp Phe Asp His Asp Lys GIn Glu Ala Val Asp
660 665 670

Arg Cys Glu Arg Thr Tyr Gin GIn His His Glu Ala Met Lys Thr Gin
675 680 685

lle Arg Glu Ser Leu Leu Ala Lys His Ala Leu Glu Lys GIn GIn Leu
690 695 700

Phe Glu Ala Tyr Glu Arg Thr His Leu GIn Leu Arg Ser Glu Leu Asp
705 710 715 720

Lys Leu Asn Lys Glu Val Thr Ala Val GIn Glu Cys Tyr Leu Glu Val
725 730 735

Cys Arg Glu Lys Asp Asn Leu Glu Leu Thr Leu Arg Lys Thr Thr Glu
740 745 750

Lys Glu Gln GIn Thr GIn Glu Lys lle Lys Glu Lys Leu lle GIn Gin
755 760 765

Leu Glu Lys Glu Trp Gln Ser Lys Leu Asp Gin Thr lle Lys Ala Met
770 775 780

Lys Lys Lys Thr Leu Asp Cys Gly Ser Gin Thr Asp GIn Val Thr Thr
785 790 795 800

Ser Asp Val lle Ser Lys Lys Glu Met Ala lie Met lle Glu Glu GIn
805 810 815

Lys Cys Thr lle GIn GIn Asn Leu Glu Gin Glu Lys Asp lie Ala lle
820 825 830
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Lys Gly Ala Met Lys Lys Leu Glu lle Glu Leu Glu Leu Lys His Cys
835 840 845

Glu Asn lle Thr Lys GIn Val Glu lle Ala Val GIn Asn Ala His GIn
850 855 860

Arg Trp Leu Gly Glu Leu Pro Glu Leu Ala Glu Tyr Gin Ala Leu Val
865 870 875 880

Lys Ala Glu GIn Lys Lys Trp Glu Glu Gin His Glu Val Ser Val Asn
885 890 895

Lys Arg lle Ser Phe Ala Val Ser Glu Ala Lys Glu Lys Trp Lys Ser
900 905 910

Glu Leu Glu Asn Met Arg Lys Asn lle Leu Pro Gly Lys Glu Leu Glu
915 920 925

Glu Lys lle His Ser Leu GIn Lys Glu Leu Glu Leu Lys Asn Glu Glu
930 935 940

Val Pro Val Val lle Arg Ala Glu Leu Ala Lys Ala Arg Ser Glu Trp
945 950 955 960

Asn Lys Glu Lys Gin Glu Glu lle His Arg lle GIn Glu GIn Asn Glu
965 970 975

Gln Asp Tyr Arg Gln Phe Leu Asp Asp His Arg Asn Lys lle Asn Glu
980 985 990
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Val Leu Ala Ala Ala Lys Glu Asp Phe MetLys Gin Lys Thr Glu Leu
995 1000 1005

Leu Leu GIn Lys Glu Thr Glu Leu GIn Thr Cys Leu Asp GIn Ser
1010 1015 1020

Arg Arg Glu Trp Thr Met GIn Glu Ala Lys Arg lle Gin Leu Glu
1025 1030 1035

lle Tyr Gin Tyr Glu Glu Asp lle Leu Thr Val Leu Gly Val Leu
1040 1045 1050

Leu Ser Asp Thr Gin Lys Glu His lle Ser Asp Ser Glu Asp Lys
1055 1060 1065

Gln Leu Leu Glu lle Met Ser Thr Cys Ser Ser Lys Trp Met Ser
1070 1075 1080

Val GIn Tyr Phe Glu Lys Leu Lys Gly Cys lle GIn Lys Ala Phe
1085 1090 1095

GIn Asp Thr Leu Pro Leu Leu Val Glu Asn Ala Asp Pro Glu Trp
1100 1105 1110

Lys Lys Arg Asn Met Ala Glu Leu Ser Lys Asp Ser Ala Ser Gin
1115 1120 1125

Gly Thr Gly Gin Gly Asp Pro Gly Pro Ala Ala Gly His His Ala
1130 1135 1140

GIn Pro Leu Ala Leu GIn Ala Thr Glu Ala Glu Ala Glu Glu Asn
1145 1150 1155
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Asn Lys Val Val Glu Glu Leu lle Glu Glu Asn Asn Asp Met Lys
1160 1165 1170

Asn Lys Leu Glu Glu Leu GIn Thr Leu Cys Lys Thr Pro Pro Arg
1175 1180 1185

Ser Leu Ser Ala Gly Ala lle Glu Asn Ala Cys Leu Pro Cys Ser
1190 1195 1200

Gly Gly Ala Leu Glu Glu Leu Arg Gly Gln Tyr lle Lys Ala Val
1205 1210 1215

Lys Lys lle Lys Cys Asp Met Leu Arg Tyr lle GIn Glu Ser Lys
1220 1225 1230

Glu Arg Ala Ala Glu Met Val Lys Ala Glu Val Leu Arg Glu Arg
1235 1240 1245

Gln Glu Thr Ala Arg Lys Met Arg Lys Tyr Tyr Leu lle Cys Leu
1250 1255 1260

Gln GIn lle Leu GIn Asp Asp Gly Lys Glu Gly Ala Glu Lys Lys
1265 1270 1275

lle Met Asn Ala Ala Ser Lys Leu Ala Thr Met Ala Lys Leu Leu
1280 1285 1290

Glu Thr Pro lle Ser Ser Lys Ser Gin Ser Lys Thr Thr GIn Ser
1295 1300 1305
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Ala Leu Pro Leu Thr Ser Glu Met Leu lle Ala Val Lys Lys Ser
1310 1315 1320

Lys Arg Asn Asp Val Asn GIn Lys lle Pro Cys Cys lle Glu Ser
1325 1330 1335

Lys Ser Asn Ser Val Asn Thr lle Thr Arg Thr Leu Cys Glu Gin
1340 1345 1350

Ala Pro Lys Arg Arg Ala Ala Cys Asn Leu GIn Arg Leu Leu Glu
1355 1360 1365

Asn Ser Glu His Gln Ser lle Lys His Val Gly Ser Lys Glu Thr
1370 1375 1380

His Leu Glu Phe GIn Phe Gly Asp Gly Ser Cys Lys His Leu Asn
1385 1390 1395

Ser Leu Pro Arg Asn Val Ser Pro Glu Phe Val Pro Cys Glu Gly
1400 1405 1410

Glu Gly Gly Phe Gly Leu His Lys Lys Lys Asp Leu Leu Ser Asp
1415 1420 1425

Asn Gly Ser Glu Ser Leu Pro His Ser Ala Ala Tyr Pro Phe Leu
1430 1435 1440

Gly Thr Leu Gly Asn Lys Pro Ser Pro Arg Cys Thr Pro Gly Pro
1445 1450 1455

Ser Glu Ser Gly Cys Met His lle Thr Phe Arg Asp Ser Asn Glu
1460 1465 1470
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Arg Leu Gly Leu Lys Val Tyr Lys Cys Asn Pro Leu Met Glu Ser
1475 1480 1485

Glu Asn Ala Ala Ser Glu Lys Ser GIn Gly Leu Asp Val GIn Glu
1490 1495 1500

Pro Pro Val Lys Asp Gly Gly Asp Leu Ser Asp Cys Leu Gly Trp
1505 1510 1515

Pro Ser Ser Ser Ala Thr Leu Ser Phe Asp Ser Arg Glu Ala Ser
1520 1525 1530

Phe Val His Gly Arg Pro GIn Gly Thr Leu Glu lle Pro Ser Glu
1535 1540 1545

Ser Val Lys Ser Lys GIn Phe Ser Pro Ser Gly Tyr Leu Ser Asp
1550 1555 1560

Thr Glu Glu Ser Asn Met lle Cys GIn Thr Met Lys Cys Gin Arg
1565 1570 1575

Tyr GIn Thr Pro Tyr Leu Ser Glu Glu Thr Thr Tyr Leu Glu Pro
1580 1585 1590

Gly Lys lle Ser Val Asn Cys Gly His Pro Ser Arg His Lys Ala
1595 1600 1605

Asp Arg Leu Lys Ser Asp Phe Lys Lys Leu Ser Ser Thr Leu Pro
1610 1615 1620

Page 39



Sequence_Listing.txt
Ser Ser Val Cys Gin GIn Pro Ser Arg Lys Leu lle Val Pro Leu
1625 1630 1635

Ser Ser GIn GIn Asp Ser Gly Phe Asp Ser Pro Phe Val Asn Leu
1640 1645 1650

Asp

<210> 13

<211> 1260

<212> DNA

<213> Homo sapiens

<400> 13
ggccggeggg aagacteegt tacccagega gegaggegge ggegeaggge cageggacte 60

catttccegt cggetegegg tgggagegee ggaageecge cecacceccte attgtgegge 120
tcctactaaa cggaagggge cgggagaggce cgcgticagt cgggtceegg cageggetge 180
agcgcteteg tettetgegg cteteggtge cetetecttt tegtttccgg aaacatggee 240
tceggtgtag clgtetctga tggtgteate aaggtgtica acgacatgaa ggtgegtaag 300
tcttcaacge cagaggaggt gaagaagcge aagaaggegg tgctctictg cctgagtgag 360
gacaagaaga acatcatcct ggaggagggc aaggagatce tggtgggega tgtgggecag 420
actgtcgacg acccctacge cacctitgtc aagatgctge cagataagga ctgecgetat 480
gccectetatg atgcaaccta tgagaccaag gagagcaaga aggaggatet ggtgtttate 540
ttctgggece cegagtetge gececttaag agcaaaatga tttatgccag ctccaaggac 600
gccatcaaga agaagctgac agggatcaag catgaattgc aagcaaactg ctacgaggag 660

gtcaaggacc gcetgcaccct ggcagagaag ctggggggea gtgecgteat cteeetggag 720
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ggcaagcctt tgtgagceecc ttetggeece ctgectggag catetggeag cececacacct 780

gccecttggag gttgcaggct geececttee tgecagaceg gaggggcetgg ggggatccca 840
gcagggggag ggcaatccct tcaccecagt tgccaaacag accceccace cectggattt 900
tecttcteee tecateectt gacggtictg gectteccaa actgcettitg atcttttgat 960
tectettggg ctgaageaga ccaagttcee cccaggeacc ceagttgtgg gggagectgt 1020
atttttttta acaacatccc cattccecac ctggtectee cectteecat getgecaact 1080
tctaaccgca atagtgactc tgtgctigtc tgtttagttc tgtgtataaa tggaatgtty 1140
tggagatgac cccteectgt geeggetggt tecteteect tttceectgg tcacggetac 1200
tcatggaagc aggaccagta agggacctic gattaaaaaa aaaaaagaca ataataaaaa 1260
<210> 14

<211> 166

<212> PRT

<213> Homo sapiens

<400> 14

Met Ala Ser Gly Val Ala Val Ser Asp Gly Val lle Lys Val Phe Asn
1 5 10 15

Asp Met Lys Val Arg Lys Ser Ser Thr Pro Glu Glu Val Lys Lys Arg
20 25 30

Lys Lys Ala Val Leu Phe Cys Leu Ser Glu Asp Lys Lys Asn lle lle
35 40 45

Leu Glu Glu Gly Lys Glu lle Leu Val Gly Asp Val Gly GIn Thr Val
50 55 60

Asp Asp Pro Tyr Ala Thr Phe Val Lys Met Leu Pro Asp Lys Asp Cys
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65 70 75 80

Arg Tyr Ala Leu Tyr Asp Ala Thr Tyr Glu Thr Lys Glu Ser Lys Lys
85 90 95

Glu Asp Leu Val Phe lle Phe Trp Ala Pro Glu Ser Ala Pro Leu Lys
100 105 110

Ser Lys Met lle Tyr Ala Ser Ser Lys Asp Ala lle Lys Lys Lys Leu
115 120 125

Thr Gly lle Lys His Glu Leu GIn Ala Asn Cys Tyr Glu Glu Val Lys
130 135 140

Asp Arg Cys Thr Leu Ala Glu Lys Leu Gly Gly Ser Ala Val lle Ser
145 150 155 160

Leu Glu Gly Lys Pro Leu
165

<210> 15

<211> 633

<212> DNA

<213> Homo sapiens

<400> 15
atgcgcgcaa gagageggga agecgagetg ggegagaagt aggggagggc gatgetcege 60

cgcggtggeg gttgetateg cttcgcagaa cetactcagg cagecagetg agaagagtty 120
agggaaagtg ctgctgcetgg gtctgcagac gegatggata acgtgcagee gaaaataaaa 180
catcgeecct tetgeticag tgtgaaagge cacgtgaaga tgetgegget ggtgtttgeca 240

cttgtgacag cagtatgctg tcttgccgac ggggecctta titaccggaa gettctgtic 300
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aatcccageg gtecttacca gaaaaagcct gtgcatgaaa aaaaagaagt titgtaattt 360
tatattactt tttagtttga tactaagtat taaacatatt tctgtattct tccacatatt 420
tictgcagtt attttaactc agtataggag ctagaggaag agatttccga agtctgcacc 480
ccgegeagag cactactgta acttccaagg gagegetggg agcageggga tegggttttc 540
cggcaccegg gectggatgg cagggaagaa tgtgeeggga teegecteag ggatetttga 600
atctctttac tgcetggetg gecggeagcet ccg 633
<210> 16
<211> 67
<212> PRT
<213> Homo sapiens
<400> 16

Met Asp Asn Val GIn Pro Lys lle Lys His Arg Pro Phe Cys Phe Ser
1 5 10 15

Val Lys Gly His Val Lys Met Leu Arg Leu Val Phe Ala Leu Val Thr
20 25 30

Ala Val Cys Cys Leu Ala Asp Gly Ala Leu lle Tyr Arg Lys Leu Leu
35 40 45

Phe Asn Pro Ser Gly Pro Tyr GIn Lys Lys Pro Val His Glu Lys Lys
50 55 60

Glu Val Leu
65

<210> 17
<211> 9169
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<212> DNA
<213> Homo sapiens

<400> 17
gatgacgctg cggcttctgg tggeegegcet ctgegeeggg atectggeag aggegeeceg 60

agtgcgagcec cagcacaggg agagagtgac ctgcacgege ctttacgeeg ctgacattgt 120
gttcttactg gatggctcct catccattgg cecgeageaat ttecgegagg teegeagett 180
tctcgaaggg ctggtgctge ctttctctgg agcagecagt gcacagggtg tgegetttge 240
cacagtgcag tacagcgatg acccacggac agagttcgge ctggatgeac ttggetctgg 300
gggtgatgtg atccgegeca teegtgagcet tagctacaag gggggcaaca ctegcacagg 360
ggctgcaatt ctccatgtgg ctgaccatgt cttcctgeee cagetggece gacetggtgt 420
ccccaaggtc tgcatectga tcacagacgg gaagtcccag gacctggtgg acacagetge 480
ccaaaggctg aaggggcagg gggtcaagct atttgetgtg gggatcaaga atgctgacce 540
tgaggagctg aagcgagttg cctcacagec caccagtgac ticticttct tegtcaatga 600
cttcagcatc ttgaggacac tactgcccct cgtttccecgg agagtgtgea cgactgetgg 660
tggcgtgect gtgacccgac ctecggatga ctegacctet getccacgag acctggtget 720
gtctgagcca agcagecaat ccttgagagt acagtggaca geggecagtg geectgtgac 780
tggctacaag gtccagtaca ctectetgac ggggcetggga cagecactge cgagtgageg 840
gcaggaggtg aacgtcccag ctggtgagac cagtgtgegg ctgeggggte tccggecact 900
gaccgagtac caagtgactg tgaitgccct ctacgccaac agcatcgggg aggetgtgag 960
cgggacagct cggaccactg ccctagaagg gccggaactg accatccaga ataccacage 1020
ccacagcctc ctggtggect ggcggagtgt gccaggtgee actggcetace gtgtgacatg 1080

gcgggtectc agtggtggge ccacacagea gcaggagetg ggecetggge agggttcagt 1140

Page 44



Sequence_Listing.txt
gttgetgegt gacttggage ctggeacgga ctatgaggtg accgtgagea cectatttgg 1200

ccgcagtgtg gggeccgeca cttcectgat ggetegeact gacgcttetg ttgagcagac 1260
cctgegececg gtcateetgg geeecacatce catectectt tectggaact tggtgectga 1320
ggcecgtgge taccggtigg aatggeggeg tgagactgge ttggagecac cgcagaaggt 1380
ggtactgccece tetgatgtga ceegetacca gttggatggg ctgcageegg geactgagta 1440
ccgectcaca ctctacacte tgctggaggg ccacgaggtg gecacceectg caaccgtggt 1500
tcccactgga ccagagctge ctgtgagece tgtaacagac ctgcaageca ccgagetgee 1560
cgggcagegg gtgegagtgt cetggagecc agteeetggt gecacceagt accgeatcat 1620
tgtgcgcage acccaggggg ttgageggac cetggtgett cetgggagtc agacageatt 1680
cgacttggat gacgticagg ctgggcttag ctacactgtg cgggtotetg ctcgagtggg 1740
tcceegtgag ggeagtgeca gtgtecteac tgtccgecgg gagecggaaa ctecacttge 1800
tgttccaggg ctgcggattg tggtgtcaga tgcaacgcga gtgaggatgg cctggggace 1860
cgtceetgga gecagtggat tteggattag ctggageaca ggeagtggte cggagtccag 1920
ccagacactg cccccagact ctactgccac agacatcaca gggctgeage ctggaaccac 1980
ctaccaggtg gctgtgtcgg tactgcgagg cagagaggag ggcecctgcetg cagtcategt 2040
ggctcgaacg gacccactgg geccagtgag gacggtecat gtgactcagg ccageagete 2100
atctgtcacc attacctgga ccagggttce tggcgecaca ggatacaggg tttectggca 2160
ctcagcccac ggcccagaga aatcecagtt ggtttctggg gaggecacgg tggetgaget 2220
ggatggactg gagccagata ctgagtatac ggtgcatgtg agggceccatg tggetggegt 2280
ggatgggecce cctgectetg tggttgtgag gactgecect gagectgtgg gtegtatgte 2340

gaggctgcag atcctcaatg cttccagcga cgtictacgg atcacctggg taggggtcac 2400
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tggagccaca gettacagac tggcctgggg ccggagtgaa ggeggeccca tgaggcacca 2460

gatactccca ggaaacacag actctgcaga gatccggggt ctcgaaggtg gagtcageta 2520
ctcagtgcga gtgactgcac ttgtcgggga ccgcgaggge acacctgtct ceatigttgt 2580
cactacgeeg cctgaggete cgecagecct ggggacgctt cacgtggtge agegegggga 2640
gcactcgetg aggetgegcet gggagecggt geccagageg cagggcttee tictgecactg 2700
gcaacctgag ggtggccagg aacagtceeg ggtcetgggg cccgagcetea geagetatca 2760
cctggacggg ctggagcecag cgacacagta ccgegtgagg ctgagtgtee tagggecage 2820
tggagaaggg ccctctgcag aggtgactge gegeactgag teacctegtg ticcaagcat 2880
tgaactacgt gtggtggaca cctcgatcga cteggtgact ttggectgga ctecagtgtc 2940
cagggcatcc agctacatcc tatectggeg gecactcaga ggecectggee aggaagtgee 3000
tgggtcceeg cagacacttc cagggatetc aagetcccag cgggtgacag ggcetagagee 3060
tggcgtctet tacatcttct ceetgacgcece tgtectggat gatgtgegag gtectgagge 3120
atctgtcaca cagacgccag tgtgccececg tggectggeg gatgtggtgt tectaccaca 3180
tgccactcaa gacaatgctc accgtgcgga ggctacgagg agggtectgg agegtetggt 3240
gttggcactt gggectetty ggecacagge agttcaggtt ggectgetgt cttacagtca 3300
tcggcectee ccactgttce cactgaatgg cteccatgac cttggceatta tettgcaaag 3360
gatccgtgac atgecctaca tggacccaag tgggaacaac ctgggcacag cegtggtcac 3420
agctcacaga tacatgttgg caccagatgc tcctgggege cgecageacg taccaggggt 3480
gatggttctg ctagtggatg aacccttgag aggtgacata ttcageccca tecgtgagge 3540
ccaggcttct gggcttaatg tggtgatgtt gggaatggct ggagcggacce cagageaget 3600

gegtegettg gegeegggta tggactcetgt ccagaccttc ttegeegtgg atgatgggee 3660
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aagcctggac caggcagtca gtggtetgge cacagecectg tgtcaggeat cettcactac 3720

tcagcccegg ccagagcecct geccagtgta tigtccaaag ggccagaagg gggaacctgg 3780
agagatgggc ctgagaggac aagttgggce tectggegac cetggectce cgggcaggac 3840
cggtgctece ggeccccagg ggececctgg aagtgecact gccaagggeg agaggggett 3900
ccctggagcea gatgggegte caggcagece tggecgegee gggaateetg ggacceetgg 3960
agcccctgge ctaaagggct ctccagggtt gectggecect cgtggggace cgggagageg 4020
aggacctcga ggcccaaagg gggagecggg ggetcecgga caagtcateg gaggtgaagg 4080
acctgggctt cctgggegga aaggggacce tggaccateg ggeceecctg gacctegtgg 4140
accactgggg gacccaggac cccgtggecc cccagggctt cetggaacag ccatgaaggg 4200
tgacaaaggc gatcgtgggg ageggggtee cectggacca ggtgaaggtg geattgetee 4260
tggggagcct gggctgecgg gtettccegg aagecctgga cceccaaggec cegttggeee 4320
ccctggaaag aaaggagaaa aaggtgactc tgaggatgga getccaggcee tcccaggaca 4380
acctgggtct ccgggtgage agggeccacg gggacctect ggagctattg geccccaaagg 4440
tgaccggggce tttccaggge cectgggtga ggctggagag aagggegaac gtggacceee 4500
aggcccageg ggatcceggg ggetgecagg ggttgetgga cgtectggag ccaagggtee 4560
tgaagggcca ccaggaccca ctggcecgeca aggagagaag ggggagectg gtcgeeetgg 4620
ggaccctgca gtggtgggac ctgctgttge tggacccaaa ggagaaaagg gagatgtggg 4680
gceegetggg ceccagaggag ctaccggagt ccaaggggaa cggggeccac ceggettggt 4740
tcttcctgga gaccctggee ccaagggaga cectggagac cggggtecca ttggecttac 4800
tggcagagca ggacccccag gtgactcagg gectectgga gagaagggag accetgggeg 4860

gecetggeece ccaggacctg ttggececcg aggacgagat ggtgaagitg gagagaaagg 4920
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tgacgagggt cctccgggtg accegggttt gectggaaaa gcaggegage gtggecticg 4980

gggggcacct ggagttcggg ggcctgtggg tgaaaaggga gaccagggag atcctggaga 5040
ggatggacga aatggcagcc ctggatcatc tggacccaag ggtgaccgtg gggagecggg 5100
tcceecagga cececegggac ggctggtaga cacaggacct ggagecagag agaagggaga 5160
gcetggggac cgeggacaag agggtectcg agggeccaag ggtgateetg gecteectgg 5220
agccecctggg gaaaggggcea ttgaagggtt tcggggacce ccaggeccac agggggacce 5280
aggtgtccga ggeccageag gagaaaaggg tgaccggggt ceeectggge tggatggeeg 5340
gagcggactg gatgggaaac caggagcecgc tgggceectct gggecgaatg gtgctgcagg 5400
caaagctggg gacccaggga gagacgggct tccaggectc cgtggagaac agggectcecc 5460
tggccecctet ggteeccectg gattaccggg aaagecagge gaggatggcea aacctggeet 5520
gaatggaaaa aacggagaac ctggggacce tggagaagac gggaggaagg gagagaaagg 5580
agattcaggc gcctctggga gagaaggtceg tgatggecce aagggtgage gtggagetec 5640
tggtatcctt ggaccccagg ggectecagg ceteccaggg cecagtgggec ctectggeca 5700
gggttttcct ggtgtcccag gaggeacggg ceccaagggt gacegtgggg agactggatc 5760
caaaggggag cagggcctce ctggagageg tggectgega ggagagectg gaagtgtgee 5820
gaatgtggat cggttgctgg aaactgctgg catcaaggcea tetgeectge gggagatcgt 5880
ggagacctgg gatgagagct ctggtagett cetgectgtg cccgaacgge gtcgaggeee 5940
caagggggac tcaggcgaac agggcceccce aggcaaggag ggecccateg gettteetgg 6000
agaacgcggg ctgaagggceg accgtggaga cectggeect caggggecac ctggtetgge 6060

ccttggggag aggggecccce cegggectte cggecttgee ggggagectg gaaagectgg 6120

tattcccggg ctcccaggea gggetgagag tatgggagag gcaggaagge caggagagag 6180
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gggagaacgg ggagagaaag gagaacgtgg agaacagggc agagatggec ctectggact 6240

ccetggaacce cetgggecce ceggaccecc tggecccaag gigtetgtgg atgagecagg 6300
tcetggacte tetggagaac agggaccecc tggactcaag ggtgctaagg gggageeggg 6360
cagcaatggt gaccaaggtc ccaaaggaga caggggtgtg ccaggcatca aaggagaccg 6420
gggagagcct ggaccgaggg gtcaggacgg caacccgggt ctaccaggag agegtggtat 6480
ggctgggect gaagggaage cgggtetgea gggtccaaga ggeccecctg geccagtggg 6540
tggtcatgga gaccctggac cacctggtge ccegggtctt getggecectg caggaccecca 6600
aggacctict ggcctgaagg gggagectgg agagacagga cctccaggac ggggectgac 6660
tggacctact ggagetgtgg gacttcctgg acceceegge cettcaggec tigtgggtee 6720
acaggggtct ccaggtttgc ctggacaagt gggggagaca gggaagecgg gagecccagg 6780
tcgagatggt gccagtggaa aagatggaga cagagggage cetggtgtge cagggtcacc 6840
aggtetgect ggecctgteg gacctaaagg agaacctgge cccacggggg cecctggaca 6900
ggctgtggtc gggceteectg gagcaaaggg agagaaggga geecctggag gecttgetgg 6960
agacctggtg ggtgagecgg gagecaaagg tgaccgagga ctgccaggge cgegaggega 7020
gaagggtgaa gctggcegtg caggggagece cggagaccct ggggaagatg gtcagaaagg 7080
ggctccagga cccaaaggtt tcaagggtga cccaggagtc ggggteeegg geteeectgg 7140
gecteetgge cetecaggty tgaagggaga tetgggecte cetggectge ceggtgetee 7200
tggtattgtt gggttccegg gtcagacagg cectcgagga gagatgggte agecaggeee 7260
tagtggagag cggggtctgg caggececce agggagagaa ggaatcccag gaccectggg 7320

gecacctgga ccaccggggt cagtgggacc acctggggec tetggactca aaggagacaa 7380

gggagaccct ggagtaggge tgecctgggee ccgaggegag cgtggggage caggeatceg 7440

Page 49



Sequence_Listing.ixt
gggtgaagat ggcegececg gecaggaggg accccgagga ctecacgggge cecctggecag 7500

caggggagag cgtggggaga agggtgatgt tgggagtgca ggactaaagg gtgacaaggg 7560
agactcagct gtgatcctgg ggcctccagg cccacggggt gccaaggggg acatgggtga 7620
acgagggcct cggggcettgg atggtgacaa aggacctcgg ggagacaatg gggacectgg 7680
tgacaagggc agcaagggag agcctggtga caagggctca gecgggttge caggactgeg 7740
tggactcctg ggaccccagg gtcaacctgg tgcagcaggg atceetggtg acccgggatc 7800
cccaggaaag gatggagtgce ctggtatccg aggagaaaaa ggagatgttg gettcatggg 7860
tccceggggc ctcaagggtg aacggggagt gaagggagcc tgtggcectty atggagagaa 7920
gggagacaag ggagaagetg gtccccecagg ccgeeceggg ctggcaggac acaaaggaga 7980
gatgggggag cctggtgtgc cgggecagte gggggceccct ggcaaggagg gectgatcgg 8040
tcccaagggt gaccgaggct ttgacgggea gecaggecce aagggtgace agggcgagaa 8100
aggggagegg ggaaccccag gaattggggg cttcccagge cccagtggaa atgatggete 8160
tgctggtcee ccagggecac ctggeagtgt tggtcccaga ggecccgaag gacttcaggg 8220
ccagaagggt gagcgaggtc cccccggaga gagagtggtg ggggetectg gggteectgg 8280
agctcctgge gagagagggg agcaggggeg gecagggcect gecggtecte gaggcgagaa 8340
gggagaagct gcactgacgg aggatgacat ccggggcttt gtgcgccaag agatgagtca 8400
gcactgtgec tgccagggec agttcatcge atctggatca cgaccectee ctagttatge 8460
tgcagacact gceggetece agcetecatgce tgtgectgtg ctecgegtct ctcatgcaga 8520
ggaggaagag cgggtacccc ctgaggatga tgagtactct gaatactccg agtattctgt 8580
ggaggagtac caggaccctg aagctcctty ggatagtgat gaccectgtt ceetgecact 8640

ggatgagggc tcctgcactg cotacaccet gegetggtac catcgggetg tgacaggcag 8700
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cacagaggcc tgtcaccctt ttgtctatgg tggctgtgga gggaatgceca accgttitgg 8760

gacccgtgag gectgegage geegetgece acceegggtg giccagagee aggggacagg 8820
tactgcccag gactgaggcec cagataatga getgagattc agcatceect ggaggagtcg 8880
gggtctcagce agaaccccac tgteccteec cttggtgeta gaggcttgtg tgcacgtgag 8940
cgtgegtgtg cacgteegtt atttcagtga cttggtceeg tgggtetage cticceeect 9000
gtggacaaac ccccattgtg getectgeca cectggeaga tgactcactg tggggggatg 9060
gctgtgggcea gtgageggat gtgactggeg tetgaccege cecttgacce aagectgtga 9120
tgacatggtg ctgattctgg ggggcattaa agctgctgtt ttaaaagge 9169

<210> 18

<211> 2944

<212> PRT

<213> Homo sapiens

<400> 18

Met Thr Leu Arg Leu Leu Val Ala Ala Leu Cys Ala Gly lle Leu Ala
1 5 10 15

Glu Ala Pro Arg Val Arg Ala Gin His Arg Glu Arg Val Thr Cys Thr
20 25 30

Arg Leu Tyr Ala Ala Asp lle Val Phe Leu Leu Asp Gly Ser Ser Ser
35 40 45

lle Gly Arg Ser Asn Phe Arg Glu Val Arg Ser Phe Leu Glu Gly Leu
50 55 60

Val Leu Pro Phe Ser Gly Ala Ala Ser Ala Gin Gly Val Arg Phe Ala
65 70 75 80
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Thr Val GIn Tyr Ser Asp Asp Pro Arg Thr Glu Phe Gly Leu Asp Ala
85 90 95

Leu Gly Ser Gly Gly Asp Val lle Arg Ala lle Arg Glu Leu Ser Tyr
100 105 110

Lys Gly Gly Asn Thr Arg Thr Gly Ala Ala lle Leu His Val Ala Asp
115 120 125

His Val Phe Leu Pro Gin Leu Ala Arg Pro Gly Val Pro Lys Val Cys
130 135 140

lle Leu lle Thr Asp Gly Lys Ser GIn Asp Leu Val Asp Thr Ala Ala
145 150 155 160

Gln Arg Leu Lys Gly Gin Gly Val Lys Leu Phe Ala Val Gly lle Lys
165 170 175

Asn Ala Asp Pro Glu Glu Leu Lys Arg Val Ala Ser Gln Pro Thr Ser
180 185 190

Asp Phe Phe Phe Phe Val Asn Asp Phe Ser lle Leu Arg Thr Leu Leu
195 200 205

Pro Leu Val Ser Arg Arg Val Cys Thr Thr Ala Gly Gly Val Pro Val
210 215 220

Thr Arg Pro Pro Asp Asp Ser Thr Ser Ala Pro Arg Asp Leu Val Leu
225 230 235 240

Ser Glu Pro Ser Ser Gin Ser Leu Arg Val Gin Trp Thr Ala Ala Ser
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245 250 255 ‘

Gly Pro Val Thr Gly Tyr Lys Val Gin Tyr Thr ro Leu Thr Gly Leu
260 265 20

Gly GIn Pro Leu Pro Ser Glu Arg Gin Glu Val Asn Val Pro Ala Gly
275 280 285

Glu Thr Ser Val Arg Leu Arg Gly Leu Arg Pro wﬁ\r Glu Tyr Gin
290 295 300 e

Val Thr Val lle Ala Leu Tyr Ala Asn Ser lle GnyGfu Ala Val Ser
305 310 315 320

Gly Thr Ala Arg Thr Thr Ala Leu Glu Gly Pro Glu Leu Thr lle GIn
325 330 335

Asn Thr Thr Ala His Ser Leu Leu Val Ala Trp Arg Ser Val Pro Gly
340 345 350

Ala Thr Gly Tyr Arg Val Thr Trp Arg Val Leu Ser Gly Gly Pro Thr
355 360 365

GIn GIn GIn Glu Leu Gly Pro Gly GIn Gly Ser Val Leu Leu Arg Asp
370 375 380

Leu Glu Pro Gly Thr Asp Tyr Glu Val Thr Val Ser Thr Leu Phe Gly
385 390 395 400

Arg Ser Val Gly Pro Ala Thr Ser Leu Met Ala Arg Thr Asp Ala Ser
405 410 415
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Val Glu Gin Thr Leu Arg Pro Val lle Leu Gly Pro Thr Ser lle Leu
420 425 430

Leu Ser Trp Asn Leu Val Pro Glu Ala Arg Gly Tyr Arg Leu Glu Trp
435 440 445

Arg Arg Glu Thr Gly Leu Glu Pro Pro Gin Lys Val Val Leu Pro Ser
450 455 460

Asp Val Thr Arg Tyr GIn Leu Asp Gly Leu GIn Pro Gly Thr Glu Tyr
465 470 475 480

Arg Leu Thr Leu Tyr Thr Leu Leu Glu Gly His Glu Val Ala Thr Pro
485 490 495

Ala Thr Val Val Pro Thr Gly Pro Glu Leu Pro Val Ser Pro Val Thr
500 505 510

Asp Leu GIn Ala Thr Glu Leu Pro Gly Gin Arg Val Arg Val Ser Trp
515 520 525

Ser Pro Val Pro Gly Ala Thr GIn Tyr Arg lle lle Val Arg Ser Thr
530 535 540

Gin Gly Val Glu Arg Thr Leu Val Leu Pro Gly Ser GIn Thr Ala Phe
545 550 555 560

Asp Leu Asp Asp Val GIn Ala Gly Leu Ser Tyr Thr Val Arg Val Ser
565 570 575

Ala Arg Val Gly Pro Arg Glu Gly Ser Ala Ser Val Leu Thr Val Arg
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580 585 590

Arg Glu Pro Glu Thr Pro Leu Ala Val Pro Gly Leu Arg Val Val Val
595 600 605

Ser Asp Ala Thr Arg Val Arg Val Ala Trp Gly Pro Val Pro Gly Ala
610 615 620

Ser Gly Phe Arg lle Ser Trp Ser Thr Gly Ser Gly Pro Glu Ser Ser
625 630 635 640

GIn Thr Leu Pro Pro Asp Ser Thr Ala Thr Asp lle Thr Gly Leu GIn
645 650 655

Pro Gly Thr Thr Tyr GIn Val Ala Val Ser Val Leu Arg Gly Arg Glu
660 665 670

Glu Gly Pro Ala Ala Val lle Val Ala Arg Thr Asp Pro Leu Gly Pro
675 680 685

Val Arg Thr Val His Val Thr GIn Ala Ser Ser Ser Ser Val Thr lle
690 695 700

Thr Trp Thr Arg Val Pro Gly Ala Thr Gly Tyr Arg Val Ser Trp His
705 710 715 720

Ser Ala His Gly Pro Glu Lys Ser Gin Leu Val Ser Gly Glu Ala Thr
725 730 735

Val Ala Glu Leu Asp Gly Leu Glu Pro Asp Thr Glu Tyr Thr Val His
740 745 750
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Val Arg Ala His Val Ala Gly Val Asp Gly Pro Pro Ala Ser Val Val
755 760 765

Val Arg Thr Ala Pro Glu Pro Val Gly Arg Val Ser Arg Leu GIn lle
770 775 780

Leu Asn Ala Ser Ser Asp Val Leu Arg lle Thr Trp Val Gly Val Thr
785 790 795 800

Gly Ala Thr Ala Tyr Arg Leu Ala Trp Gly Arg Ser Glu Gly Gly Pro
805 810 815

Met Arg His GIn lle Leu Pro Gly Asn Thr Asp Ser Ala Glu lle Arg
820 825 830

Gly Leu Glu Gly Gly Val Ser Tyr Ser Val Arg Val Thr Ala Leu Val
835 840 845

Gly Asp Arg Glu Gly Thr Pro Val Ser lle Val Val Thr Thr Pro Pro
850 855 860

Glu Ala Pro Pro Ala Leu Gly Thr Leu His Val Val GIn Arg Gly Glu
865 870 875 880

His Ser Leu Arg Leu Arg Trp Glu Pro Val Pro Arg Ala GIn Gly Phe
885 890 895

Leu Leu His Trp GIn Pro Glu Gly Gly GIn Glu GIn Ser Arg Val Leu
900 905 910

Gly Pro Glu Leu Ser Ser Tyr His Leu Asp Gly Leu Glu Pro Ala Thr
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915 920 925

Gln Tyr Arg Val Arg Leu Ser Val Leu Gly Pro Ala Gly Glu Gly Pro
930 935 940

Ser Ala Glu Val Thr Ala Arg Thr Glu Ser Pro Arg Val Pro Ser lle
945 950 955 960

Glu Leu Arg Val Val Asp Thr Ser lle Asp Ser Val Thr Leu Ala Trp
965 970 975

Thr Pro Val Ser Arg Ala Ser Ser Tyr lle Leu Ser Trp Arg Pro Leu
980 985 990

Arg Gly Pro Gly GIn Glu Val Pro Gly Ser Pro Gin Thr Leu Pro Gly
995 1000 1005

lle Ser Ser Ser GIn Arg Val Thr Gly Leu Glu Pro Gly Val Ser
1010 1015 1020

Tyr lle Phe Ser Leu Thr Pro Val Leu Asp Gly Val Arg Gly Pro
1025 1030 1035

Glu Ala Ser Val Thr GIn Thr Pro Val Cys Pro Arg Gly Leu Ala
1040 1045 1050

Asp Val Val Phe Leu Pro His Ala Thr GIn Asp Asn Ala His Arg
1055 1060 1065

Ala Glu Ala Thr Arg Arg Val Leu Glu Arg Leu Val Leu Ala Leu
1070 1075 1080
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Gly Pro Leu Gly Pro Gin Ala Val GIn Val Gly Leu Leu Ser Tyr
1085 1090 1095

Ser His Arg Pro Ser Pro Leu Phe Pro Leu Asn Gly Ser His Asp
1100 1105 1110

Leu Gly lle lle Leu GIn Arg lle Arg Asp Met Pro Tyr Met Asp
1115 1120 1125

Pro Ser Gly Asn Asn Leu Gly Thr Ala Val Val Thr Ala His Arg
1130 1135 1140

Tyr Met Leu Ala Pro Asp Ala Pro Gly Arg Arg GIn His Val Pro
1145 1150 1155

Gly Val Met Val Leu Leu Val Asp Glu Pro Leu Arg Gly Asp lle
1160 1165 1170

Phe Ser Pro lle Arg Glu Ala Gln Ala Ser Gly Leu Asn Val Val
1175 1180 1185

Met Leu Gly Met Ala Gly Ala Asp Pro Glu Gin Leu Arg Arg Leu
1190 1195 1200

AlaPro Gly Met Asp Ser Val GIn Thr Phe Phe Ala Val Asp Asp
1205 1210 1215

Gly Pro Ser Leu Asp GIn Ala Val Ser Gly Leu Ala Thr Ala Leu
1220 1225 1230

Cys GIn Ala Ser Phe Thr Thr Gin Pro Arg Pro Glu Pro Cys Pro
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1235 1240 1245

Val Tyr Cys Pro Lys Gly GIn Lys Gly Glu Pro Gly Glu Met Gly
1250 1255 1260

Leu Arg Gly GIn Val Gly Pro Pro Gly Asp Pro Gly Leu Pro Gly
1265 1270 1275

Arg Thr Gly Ala Pro Gly Pro Gin Gly Pro Pro Gly Ser Ala Thr
1280 1285 1290

Ala Lys Gly Glu Arg Gly Phe Pro Gly Ala Asp Gly Arg Pro Gly
1295 1300 1305

Ser Pro Gly Arg Ala Gly Asn Pro Gly Thr Pro Gly Ala Pro Gly
1310 1315 1320

Leu Lys Gly Ser Pro Gly Leu Pro Gly Pro Arg Gly Asp Pro Gly
1325 1330 1335

Glu Arg Gly Pro Arg Gly Pro Lys Gly Glu Pro Gly Ala Pro Gly
1340 1345 1350

Gln Val lle Gly Gly Glu Gly Pro Gly Leu Pro Gly Arg Lys Gly
1355 1360 1365

Asp Pro Gly Pro Ser Gly Pro Pro Gly Pro Arg Gly Pro Leu Gly
1370 1375 1380

Asp Pro Gly Pro Arg Gly Pro Pro Gly Leu Pro Gly Thr Ala Met
1385 1390 1395
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Lys Gly Asp Lys Gly Asp Arg Gly Glu Arg Gly Pro Pro Gly Pro
1400 1405 1410

Gly Glu Gly Gly lie Ala Pro Gly Glu Pro Gly Leu Pro Gly Leu
1415 1420 1425

Pro Gly Ser Pro Gly Pro GIn Gly Pro Val Gly Pro Pro Gly Lys
1430 1435 1440

Lys Gly Glu Lys Gly Asp Ser Glu Asp Gly Ala Pro Gly Leu Pro
1445 1450 1455

Gly GIn Pro Gly Ser Pro Gly Glu GIn Gly Pro Arg Gly Pro Pro
1460 1465 1470

Gly Ala lle Gly Pro Lys Gly Asp Arg Gly Phe Pro Gly Pro Leu
1475 1480 1485

Gly Glu Ala Gly Glu Lys Gly Glu Arg Gly Pro Pro Gly Pro Ala
1490 1495 1500

Gly Ser Arg Gly Leu Pro Gly Val Ala Gly Arg Pro Gly Ala Lys
1505 1510 1515

Gly Pro Glu Gly Pro Pro Gly Pro Thr Gly Arg Gln Gly Glu Lys
1520 1525 1530

Gly Glu Pro Gly Arg Pro Gly Asp Pro Ala Val Val Gly Pro Ala
1535 1540 1545

Val Ala Gly Pro Lys Gly Glu Lys Gly Asp Val Gly Pro Ala Gly
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1550 1555 1560

Pro Arg Gly Ala Thr Gly Val GIn Gly Glu Arg Gly Pro Pro Gly
1565 1570 1575

Leu Val Leu Pro Gly Asp Pro Gly Pro Lys Gly Asp Pro Gly Asp
1580 1585 1590

Arg Gly Pro lle Gly Leu Thr Gly Arg Ala Gly Pro Pro Gly Asp
1595 1600 1605

Ser Gly Pro Pro Gly Glu Lys Gly Asp Pro Gly Arg Pro Gly Pro
1610 1615 1620

Pro Gly Pro Val Gly Pro Arg Gly Arg Asp Gly Glu Val Gly Glu
1625 1630 1635

Lys Gly Asp Glu Gly Pro Pro Gly Asp Pro Gly Leu Pro Gly Lys
1640 1645 1650

Ala Gly Glu Arg Gly Leu Arg Gly Ala Pro Gly Val Arg Gly Pro
1655 1660 1665

Val Gly Glu Lys Gly Asp GIn Gly Asp Pro Gly Glu Asp Gly Arg
1670 1675 1680

Asn Gly Ser Pro Gly Ser Ser Gly Pro Lys Gly Asp Arg Gly Glu
1685 1690 1695

Pro Gly Pro Pro Gly Pro Pro Gly Arg Leu Val Asp Thr Gly Pro
1700 1705 1710
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Gly Ala Arg Glu Lys Gly Glu Pro Gly Asp Arg Gly Gln Glu Gly
1715 1720 1725

Pro Arg Gly Pro Lys Gly Asp Pro Gly Leu Pro Gly Ala Pro Gly
1730 1735 1740

Glu Arg Gly lle Glu Gly Phe Arg Gly Pro Pro Gly Pro GIn Gly
1745 1750 1755

Asp Pro Gly Val Arg Gly Pro Ala Gly Glu Lys Gly Asp Arg Gly
1760 1765 1770

Pro Pro Gly Leu Asp Gly Arg Ser Gly Leu Asp Gly Lys Pro Gly
1775 1780 1785

Ala Ala Gly Pro Ser Gly Pro Asn Gly Ala Ala Gly Lys Ala Gly
1790 1795 1800

Asp Pro Gly Arg Asp Gly Leu Pro Gly Leu Arg Gly Glu GIn Gly
1805 1810 1815

Leu Pro Gly Pro Ser Gly Pro Pro Gly Leu Pro Gly Lys Pro Gly
1820 1825 1830

Glu Asp Gly Lys Pro Gly Leu Asn Gly Lys Asn Gly Glu Pro Gly
1835 1840 1845

Asp Pro Gly Glu Asp Gly Arg Lys Gly Glu Lys Gly Asp Ser Gly
1850 1855 1860

Ala Ser Gly Arg Glu Gly Arg Asp Gly Pro Lys Gly Glu Arg Gly
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1865 1870 1875

Ala Pro Gly lle Leu Gly Pro Gin Gly Pro Pro Gly Leu Pro Gly
1880 1885 1890

Pro Val Gly Pro Pro Gly Gin Gly Phe Pro Gly Val Pro Gly Gly
1895 1900 1905

Thr Gly Pro Lys Gly Asp Arg Gly Glu Thr Gly Ser Lys Gly Glu
1910 1915 1920

Gln Gly Leu Pro Gly Glu Arg Gly Leu Arg Gly Glu Pro Gly Ser
1925 1930 1935

Val Pro Asn Val Asp Arg Leu Leu Glu Thr Ala Gly lle Lys Ala
1940 1945 1950

Ser Ala Leu Arg Glu lle Val Glu Thr Trp Asp Glu Ser Ser Gly
1955 1960 1965

Ser Phe Leu Pro Val Pro Glu Arg Arg Arg Gly Pro Lys Gly Asp
1970 1975 1980

Ser Gly Glu GIn Gly Pro Pro Gly Lys Glu Gly Pro lle Gly Phe
1985 1990 1995

Pro Gly Glu Arg Gly Leu Lys Gly Asp Arg Gly Asp Pro Gly Pro
2000 2005 2010

Gln Gly Pro Pro Gly Leu Ala Leu Gly Glu Arg Gly Pro Pro Gly
2015 2020 2025
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Pro Ser Gly Leu Ala Gly Glu Pro Gly Lys Pro Gly lle Pro Gly
2030 2035 2040

Leu Pro Gly Arg Ala Gly Gly Val Gly Glu Ala Gly Arg Pro Gly
2045 2050 2055

Glu Arg Gly Glu Arg Gly Glu Lys Gly Glu Arg Gly Glu Gin Gly
2060 2065 2070

Arg Asp Gly Pro Pro Gly Leu Pro Gly Thr Pro Gly Pro Pro Gly
2075 2080 2085

Pro Pro Gly Pro Lys Val Ser Val Asp Glu Pro Gly Pro Gly Leu
2090 2095 2100

Ser Gly Glu GIn Gly Pro Pro Gly Leu Lys Gly Ala Lys Gly Glu
2105 2110 2115

Pro Gly Ser Asn Gly Asp GIn Gly Pro Lys Gly Asp Arg Gly Val
2120 2125 2130

Pro Gly lle Lys Gly Asp Arg Gly Glu Pro Gly Pro Arg Gly Gin
2135 2140 2145

Asp Gly Asn Pro Gly Leu Pro Gly Glu Arg Gly Met Ala Gly Pro
2150 2155 2160

Glu Gly Lys Pro Gly Leu Gin Gly Pro Arg Gly Pro Pro Gly Pro
2165 2170 2175

Val Gly Gly His Gly Asp Pro Gly Pro Pro Gly Ala Pro Gly Leu
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2180 2185 2190

Ala Gly Pro Ala Gly Pro GIn Gly Pro Ser Gly Leu Lys Gly Glu
2195 2200 2205

Pro Gly Glu Thr Gly Pro Pro Gly Arg Gly Leu Thr Gly Pro Thr
2210 2215 2220

Gly Ala Val Gly Leu Pro Gly Pro Pro Gly Pro Ser Gly Leu Val
2225 2230 2235

Gly Pro GIn Gly Ser Pro Gly Leu Pro Gly GIn Val Gly Glu Thr
2240 2245 2250

Gly Lys Pro Gly Ala Pro Gly Arg Asp Gly Ala Ser Gly Lys Asp
2255 2260 2265

Gly Asp Arg Gly Ser Pro Gly Val Pro Gly Ser Pro Gly Leu Pro
2270 2275 2280

Gly Pro Val Gly Pro Lys Gly Glu Pro Gly Pro Thr Gly Ala Pro
2285 2290 2295

Gly GIn Ala Val Val Gly Leu Pro Gly Ala Lys Gly Glu Lys Gly
2300 2305 2310

Ala Pro Gly Gly Leu Ala Gly Asp Leu Val Gly Glu Pro Gly Ala
2315 2320 2325

Lys Gly Asp Arg Gly Leu Pro Gly Pro Arg Gly Glu Lys Gly Glu
2330 2335 2340
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Ala Gly Arg Ala Gly Glu Pro Gly Asp Pro Gly Glu Asp Gly GIn
2345 2350 2355

Lys Gly Ala Pro Gly Pro Lys Gly Phe Lys Gly Asp Pro Gly Val
2360 2365 2370

Gly Val Pro Gly Ser Pro Gly Pro Pro Gly Pro Pro Gly Val Lys
2375 2380 2385

Gly Asp Leu Gly Leu Pro Gly Leu Pro Gly Ala Pro Gly Val Val
2390 2395 2400

Gly Phe Pro Gly GIn Thr Gly Pro Arg Gly Glu Met Gly GIn Pro
2405 2410 2415

Gly Pro Ser Gly Glu Arg Gly Leu Ala Gly Pro Pro Gly Arg Glu
2420 2425 2430

Gly lle Pro Gly Pro Leu Gly Pro Pro Gly Pro Pro Gly Ser Val
2435 2440 2445

Gly Pro Pro Gly Ala Ser Gly Leu Lys Gly Asp Lys Gly Asp Pro
2450 2455 2460

Gly Val Gly Leu Pro Gly Pro Arg Gly Glu Arg Gly Glu Pro Gly
2465 2470 2475

lle Arg Gly Glu Asp Gly Arg Pro Gly Gin Glu Gly Pro Arg Gly
2480 2485 2490

Leu Thr Gly Pro Pro Gly Ser Arg Gly Glu Arg Gly Glu Lys Gly
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2495 2500 2505

Asp Val Gly Ser Ala Gly Leu Lys Gly Asp Lys Gly Asp Ser Ala
2510 2515 2520

Val lle Leu Gly Pro Pro Gly Pro Arg Gly Ala Lys Gly Asp Met
2525 2530 2535

Gly Glu Arg Gly Pro Arg Gly Leu Asp Gly Asp Lys Gly Pro Arg
2540 2545 2550

Gly Asp Asn Gly Asp Pro Gly Asp Lys Gly Ser Lys Gly Glu Pro
2555 2560 2565

Gly Asp Lys Gly Ser Ala Gly Leu Pro Gly Leu Arg Gly Leu Leu
2570 2575 2580

Gly Pro Gin Gly GIn Pro Gly Ala Ala Gly lle Pro Gly Asp Pro
2585 2590 2595

Gly Ser Pro Gly Lys Asp Gly Val Pro Gly lle Arg Gly Glu Lys
2600 2605 2610

Gly Asp Val Gly Phe Met Gly Pro Arg Gly Leu Lys Gly Glu Arg
2615 2620 2625

Gly Val Lys Gly Ala Cys Gly Leu Asp Gly Glu Lys Gly Asp Lys
2630 2635 2640

Gly Glu Ala Gly Pro Pro Gly Arg Pro Gly Leu Ala Gly His Lys
2645 2650 2655
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Gly Glu Met Gly Glu Pro Gly Val Pro Gly GIn Ser Gly Ala Pro
2660 2665 2670

Gly Lys Glu Gly Leu lie Gly Pro Lys Gly Asp Arg Gly Phe Asp
2675 2680 2685

Gly Gin Pro Gly Pro Lys Gly Asp GIn Gly Glu Lys Gly Glu Arg
2690 2695 2700

Gly Thr Pro Gly lle Gly Gly Phe Pro Gly Pro Ser Gly Asn Asp
2705 2710 2715

Gly Ser Ala Gly Pro Pro Gly Pro Pro Gly Ser Val Gly Pro Arg
2720 2725 2730

Gly Pro Glu Gly Leu GIn Gly GIn Lys Gly Glu Arg Gly Pro Pro
2735 2740 2745

Gly Glu Arg Val Val Gly Ala Pro Gly Val Pro Gly Ala Pro Gly
2750 2755 2760

Glu Arg Gly Glu GIn Gly Arg Pro Gly Pro Ala Gly Pro Arg Gly
2765 2770 2775

Glu Lys Gly Glu Ala Ala Leu Thr Glu Asp Asp lle Arg Gly Phe
2780 2785 2790

Val Arg GIn Glu Met Ser Gin His Cys Ala Cys Gin Gly GIn Phe
2795 2800 2805

lle Ala Ser Gly Ser Arg Pro Leu Pro Ser Tyr Ala Ala Asp Thr
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2810 2815 2820

Ala Gly Ser GIn Leu His Ala Val Pro Val Leu Arg Val Ser His
2825 2830 2835

Ala Glu Glu Glu Glu Arg Val Pro Pro Glu Asp Asp Glu Tyr Ser
2840 2845 2850

Glu Tyr Ser Glu Tyr Ser Val Glu Glu Tyr GIn Asp Pro Glu Ala
2855 2860 2865

Pro Trp Asp Ser Asp Asp Pro Cys Ser Leu Pro Leu Asp Glu Gly
2870 2875 2880

Ser Cys Thr Ala Tyr Thr Leu Arg Trp Tyr His Arg Ala Val Thr
2885 2890 2895

Gly Ser Thr Glu Ala Cys His Pro Phe Val Tyr Gly Gly Cys Gly
2900 2905 2910

Gly Asn Ala Asn Arg Phe Gly Thr Arg Glu Ala Cys Glu Arg Arg
2915 2920 2925

Cys Pro Pro Arg Val Val GIn Ser GIn Gly Thr Gly Thr Ala GIn
2930 2935 2940

Asp

<210> 19
<211> 2988
<212> DNA
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<213> Homo sapiens

<400> 19
agaagaaggg gagaggagat tgtgtgggac aaggtgctce tgacagaagg atgccacagc 60

tgagcctgtc ctegetgggce ctttggecaa tggeageate ceegtggetg cteetgetge 120
tggttggggce ctectggcte ctggecegea tectggectg gacctatace tictatgaca 180
actgctgeeg ccteeggtgt ttcccgeaac cecccgaaacg gaattggtic ttgggtcace 240
tgggccetgat tcacagceteg gaggaaggte tectatacac acaaagectg geatgcacct 300
tcggtgatat gtgctgetgg tggatagggce cetggeacge aategtecge atettccace 360
ccacctacat caagectgtg ctetttgctc cagetgecat tgtaccaaag gacaaggtet 420
tctacagctt cctgaagecc tggetggggg atgggctect getgagtget ggtgaaaagt 480
ggagccgceca ccgtcggatg ctgacgectg cettecattt caacatcetg aagecctata 540
tgaagatttt caatgagagt gtgaacatca tgcatgccaa gtggcagetc ctggectcag 600
agggtagtge cegtetggac atgtttgage acatcagect catgaccttg gacagtctge 660
agaaatgtgt cttcagctit gacagccatt gccaggagaa geccagtgaa tatatigecg 720
ccatcttgga geteagtgec cttgtgacaa aaagacacca geagatecte ctgtacatag 780
acttcctgta ttatctcacc cctgatggge agegtttceg cagggcectge cgectggtge 840
acgacttcac agatgccgtc atccaggage ggegecgeac ceteectage cagggtgtty 900
atgacttcct ccaagccaag gecaaatcca agactitgga cticattgat gtactectge 960
tgagcaagga tgaagatggg aagaagtigt ccgatgagga cataagagca gaagctgaca 1020
cctttatgtt tgagggecat gacaccacag ccagtggtet ctectgggte ctgtaccacc 1080
ttgcaaagca cccggaatac caggagegct gtcggcagga ggtgcaagag ctictgaagg 1140

accgtgagec taaagagatt gaatgggacg acctggcecca getgecctte ctgaccatgt 1200
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gcattaagga gagcctgagg ctgcatccce cagteectge cgtetetege tgetgcacce 1260
aagacatigt gctcccagac ggecgggtea tccccaaagg cattatetge ctcatcagtg 1320
ttittggaac ccatcacaac ccagecgtgt ggecggaccc tgaggtctat gaccectitc 1380
getttgacce aaagaacatc aaggagaggt cacctetgge ttttattcec tictcagcag 1440
ggcccaggaa ctgcatcggg caggegticg cgatggegga gatgaaggtg gtectgggge 1500
tcacgctget gegcettcege gtectgectg accacaccga gecccgeagg aagecggage 1560
tggtcetgeg cgcagaggge ggactttgge tgegggtgga geeectgage tgagtictige 1620
agagacccac tctgacceca ctaaaatgac ccctgatica tcaaaagtga ggectagaat 1680
taccctaaga ccctgttcca cagtcctgta ttccatccta gatatctact caaaataatt 1740
gagacaagtg ttcaaacaga aagacgcttg tgcgtgaatg ticatggcag ccctattcac 1800
agtagccaaa cgatgaaaac aaccccaagc tatatattac cagatgaaag gataaacaaa 1860
atatggtcca tccatacaat ggagtattac acagccataa aaaggaatga agcagtgatc 1920
cccactacac tgtggatgaa ccttgaatgc atgatactga atgaaagaca tcagatgcaa 1980
aaggtcacat agtgtactgt ccttttatat gaaatitcca gaacaggcca atctgaagag 2040
atgtatagtg gattggtggc tttcagcagc tgtggggagg tgggactgag gagegactge 2100
taatcaggat gggotttcct cctgggatgg tgaaaatgtt ccggacctag atagtgatga 2160
aggtagcacg acactgtgag tgcactaaat gctattgaat tggacactit agaatggtty 2220
aaatagtgat tittatgtga attctaccta aacatgctat tacagctcat atatactttt 2280
tccatctgga ticticacaa aagaatatgt tgtgagcatc titccatgat attaaatcat 2340
cttaggaaac attatittgt gttcticaaa atgtgcatgt taagtattca aatcagtctt 2400

aaatttttaa aaatatgtaa tittagaaaa taatttaaaa ggttttgttt cagttigtaa 2460
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gatttctttt ctggcactit aatggcttga ggtatcatta tcagttacaa attgagttat 2520
tcttcatcaa atgactitty gagtagagat titattttta tagcaataga tgcacagata 2580
ticctgtaag atacaggtgt ggttagacac ttttctagaa caggcatgec ctgcaaactc 2640
cacagacact gactgtttt gtcctattaa gaagtagacc actgagaagg gagaaggtga 2700
cattttagct ticccaggta aaagtggttt tcatcctcac accaatttta tggactggac 2760
gttaactctc ttgctcaagg tcactctgag tggaagagty gggataaate tggttegttt 2820
ggcatcagag gccatgactt ttcctaccac agaagtaatt ttcaaagtaa gtetetgcec 2880
taggcacatc agatcacctg gggaccactc cagagtgagt agacaagact ttgacagggg 2940
tgcctaattt titttttttt ttgagatgga gtetegctcet gttgeeca 2988
<210> 20
<211> 520
<212> PRT
<213> Homo sapiens
<400> 20

Met Pro GIn Leu Ser Leu Ser Ser Leu Gly Leu Trp Pro Met Ala Ala
1 5 10 15

Ser Pro Trp Leu Leu Leu Leu Leu Val Gly Ala Ser Trp Leu Leu Ala
20 25 30

Arg lle Leu Ala Trp Thr Tyr Thr Phe Tyr Asp Asn Cys Cys Arg Leu
35 40 45

Arg Cys Phe Pro GiIn Pro Pro Lys Arg Asn Trp Phe Leu Gly His Leu
50 55 60
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Gly Leu lle His Ser Ser Glu Glu Gly Leu Leu Tyr Thr GIn Ser Leu
65 70 75 80

Ala Cys Thr Phe Gly Asp Met Cys Cys Trp Trp Val Gly Pro Trp His
85 90 95

Ala lle Val Arg lle Phe His Pro Thr Tyr lle Lys Pro Val Leu Phe
100 105 110

Ala Pro Ala Ala lle Val Pro Lys Asp Lys Val Phe Tyr Ser Phe Leu
115 120 125

Lys Pro Trp Leu Gly Asp Gly Leu Leu Leu Ser Ala Gly Glu Lys Trp
130 135 140

Ser Arg His Arg Arg Met Leu Thr Pro Ala Phe His Phe Asn lle Leu
145 150 155 160

Lys Pro Tyr Met Lys lle Phe Asn Glu Ser Val Asn lle Met His Ala
165 170 175

Lys Trp GIn Leu Leu Ala Ser Glu Gly Ser Ala Arg Leu Asp Met Phe
180 185 190

Glu His lle Ser Leu Met Thr Leu Asp Ser Leu GIn Lys Cys Val Phe
195 200 205

Ser Phe Asp Ser His Cys GIn Glu Lys Pro Ser Glu Tyr lle Ala Ala
210 215 220

lle Leu Glu Leu Ser Ala Leu Val Thr Lys Arg His Gin GIn lle Leu
225 230 235 240
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Leu Tyr lle Asp Phe Leu Tyr Tyr Leu Thr Pro Asp Gly Gin Arg Phe
245 250 255

Arg Arg Ala Cys Arg Leu Val His Asp Phe Thr Asp Ala Val lle Gin
260 265 270

Glu Arg Arg Arg Thr Leu Pro Ser Gin Gly Val Asp Asp Phe Leu Gin
275 280 285

Ala Lys Ala Lys Ser Lys Thr Leu Asp Phe lle Asp Val Leu Leu Leu
290 295 300

Ser Lys Asp Glu Asp Gly Lys Lys Leu Ser Asp Glu Asp lle Arg Ala
305 310 315 320

Glu Ala Asp Thr Phe Met Phe Glu Gly His Asp Thr Thr Ala Ser Gly
325 330 335

Leu Ser Trp Val Leu Tyr His Leu Ala Lys His Pro Glu Tyr Gin Glu
340 345 350

Arg Cys Arg GIn Glu Val GIn Glu Leu Leu Lys Asp Arg Glu Pro Lys
355 360 365

Glu lle Glu Trp Asp Asp Leu Ala GIn Leu Pro Phe Leu Thr Met Cys
370 375 380

lle Lys Glu Ser Leu Arg Leu His Pro Pro Val Pro Ala Val Ser Arg
385 390 395 400
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Cys Cys Thr GIn Asp lle Val Leu Pro Asp Gly Arg Val lle Pro Lys
405 410 415

Gly lle lle Cys Leu lle Ser Val Phe Gly Thr His His Asn Pro Ala
420 425 430

Val Trp Pro Asp Pro Glu Val Tyr Asp Pro Phe Arg Phe Asp Pro Lys
435 440 445

Asn lle Lys Glu Arg Ser Pro Leu Ala Phe lle Pro Phe Ser Ala Gly
450 455 460

Pro Arg Asn Cys lle Gly GIn Ala Phe Ala Met Ala Glu Met Lys Val
465 470 475 480

Val Leu Gly Leu Thr Leu Leu Arg Phe Arg Val Leu Pro Asp His Thr
485 490 495

Glu Pro Arg Arg Lys Pro Glu Leu Val Leu Arg Ala Glu Gly Gly Leu
500 505 510

Trp Leu Arg Val Glu Pro Leu Ser
515 520

<210> 21

<211> 6914

<212> DNA

<213> Homo sapiens

<400> 21
geggecegeceg cccagecagg tgcaaaatge cgtgteattg ggagacteeg cagecggage

attagattac agctcgacgg agetcgggaa gggeggegag ggtggaagat gagcagaage
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ccetgtictc ggaacgecegg ctgacaageg gggtgagege agecggggeg gggacccage 180

ctagcccact ggagcageeg ggggtggecce gtteeccttt aagageaact getctaagee 240
aggagccaga gattcgagcee ggectegeee agecagcecct ctccagegag gggacccaca 300
agcggcegect cggeccteee gacctttceg agecctettt gegecetggg cgcacgggge 360
cctacacgceg ccaagcatgc tgagggtctt catcctetat geccgagaacg tccacacace 420
cgacaccgac atcagcgatg cctactgetc cgeggtgttt gcaggggtga agaagagaac 480
caaagtcatc aagaacagcg tgaaccctgt atggaatgag ggatttgaat gggacctcaa 540
gggcatcecc ctggaccagg getetgagcet tcatgtggtg gtcaaagacce atgagacgat 600
ggggaggaac aggttcctgg gggaagccaa ggtcccactc cgagaggtee tcgecaccee 660
tagtctgtce gecagcttca atgeccecct getggacace aagaageage ccacagggge 720
ctegetggte ctgcaggtgt cctacacacce getgectgga getgtgecec tgttecegee 780
ccctactect ctggagecect cececgactcet gectgacetg gatgtagtgg cagacacagg 840
aggagaggaa gacacagagg accagggact cactggagat gaggcggagc cattcctgga 900
tcaaagcgga ggcecgggygg cteccaccac cccaaggaaa ctaccttcac gtectecegee 960
ccactaccce gggatcaaaa gaaagcgaag tgegectaca tctagaaage tgctgtcaga 1020
caaaccgcag gatttccaga tcagggteca ggtgatcgag gggegecage tgecgggggt 1080
gaacatcaag cctgtggtca aggttaccge tgcagggeag accaagegga cgeggatcca 1140
caagggaaac agcccactct tcaatgagac tettticttc aactigtttg actctcctgg 1200
ggagctgttt gatgagecca tetttatcac ggtggtagac tetegtictc tcaggacaga 1260
tgctetecte ggggagttce ggatggacgt gggeaccatt tacagagage cccggcacge 1320

ctatctcagg aagtggctge tgctetcaga cectgatgac tictetgetg gggecagagg 1380
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ctacctgaaa acaagecttt gtgtgctggg gectggggac gaagegectc tggagagaaa 1440

agacccctct gaagacaagg aggacattga aagcaacctg ctccggecca caggegtage 1500
cctgcgagga gececactict gectgaaggt cttccgggee gaggacttge cgcagatgga 1560
cgatgcegtg atggacaacg tgaaacagat ctitggctic gagagtaaca agaagaactt 1620
ggtggacccc tttgtggagg tcagetttge ggggaaaatg ctgtgcagea agatcttgga 1680
gaagacggcc aaccctcagt ggaaccagaa catcacactg cctgecatgt ttecctccat 1740
gtgcgaaaaa atgaggatic gtatcataga ctgggaccgce ctgactcaca atgacatcgt 1800
ggctaccacc tacctgagta tgtcgaaaat ctetgcecct ggaggagaaa tagaagagga 1860
gectgeaggt getgtcaage cttcgaaage ctcagacttg gatgactace tgggettecet 1920
ccccactttt gggecctgcet acatcaacct ctatggcagt cccagagagt tcacaggett 1980
cccagacccc tacacagagc tcaacacagg caagggggaa ggtgtggcett ategtggeeg 2040
gettetgete teectggaga ccaagetggt ggageacagt gaacagaagg tggaggacct 2100
tcctgeggat gacatectee gggtggagaa gtaccttagg aggegeaagt actecctgtt 2160
tgcggecttc tactcageca ccatgetgca ggatgtggat gatgecatee agtttgaggt 2220
cagcatcggg aactacggga acaagttcga catgacctge ctgecgetgg ccteccaccac 2280
tcagtacagc cgtgcagtct ttgacgggtg ccactactac tacctaccet ggggtaacgt 2340
gaaaccigtg gtggtgctgt catcctactg ggaggacatc agecatagaa tcgagactca 2400
gaaccagctg cttgggattg ctgaccgget ggaagetgge ctggageagg tecacctgge 2460
cctgaaggeg cagtgctcca cggaggacgt ggactegetg gtggcetcage tgacggatga 2520
gctcatcgea ggetgeagec agectetggg tgacatccat gagacaccct ctgecaccca 2580

cctggaccag tacctgtacc agctgegcac ccatcacctg agccaaatca ctgaggetge 2640
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cctggecctg aagetcggec acagtgaget cectgeagct ctggageagg cggaggacty 2700

getectgegt ctgegtgecce tggcagagga gecccagaac agectgecgg acategtcat 2760
ctggatgctg cagggagaca agegtgtgge ataccagegg gtgeecgeee accaagtect 2820
ctictccegg cggggtgeca actactgtgg caagaatigt gggaagctac agacaatctt 2880
tctgaaatat ccgatggaga aggtgectgg cgcccggatg cecagtgcaga tacgggtcaa 2940
gctgtggttt gggctctcag tggatgagaa ggagttcaac cagtttgctg aggggaaget 3000
gtctgtcttt gctgaaacct atgagaacga gactaagttg gececttgtig ggaactgggg 3060
cacaacgggc ctcacctacc ccaagttttc tgacgtcacg ggcaagatca agctacccaa 3120
ggacagcttc cgeceetegg ceggetggac ctgggetgga gattggttcg tatgtccgga 3180
gaagactctg ctccatgaca tggacgecgg tcacctgage ticgtggaag aggtgtitga 3240
gaaccagacc cggcttcccg gaggecagtg gatctacatg agtgacaact acaccgatgt 3300
gaacggggag aaggtgcttc ccaaggatga cattgagtge ccactggget ggaagtggga 3360
agatgaggaa tggtccaqag acctcaaccg ggctgtcgat gagcaaggct gggagtatag 3420
catcaccatc cccccggagce ggaagecgaa geactgggtce cetgetgaga agatgtacta 3480
cacacaccga cggeggegct gggtgegect gcgcaggagg gatctcagee aaatggaage 3540
actgaaaagg cacaggcagg cggaggcgga gggcgagggc tgggagtacg cetetetttt 3600
tggctggaag ttccacctcg agtaccgcaa gacagatgec ttccgeegece geegetggeg 3660
ccgtcgeatg gagecactgg agaagacggg gectgcagcet gtgtttgece ttgaggggge 3720
cctgggeggce gtgatggatg acaagagtga agattccatg tecgteteca cettgagett 3780
cggtgtgaac agacccacga tttcctgceat attcgactat gggaaccget accatctacg 3840

ctgctacatg taccaggecce gggacctgge tgcgatggac aaggactctt tttctgatcc 3900
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ctatgccatc gtctecttce tgcaccagag ccagaagacg gtggtggtga agaacaccct 3960

taaccccacc tgggaccaga cgctcatctt ctacgagatc gagatcetttg gcgagecgge 4020
cacagttgct gagcaaccgc ccagcattgt ggtggagctg tacgaccatg acacttatgg 4080
tgcagacgag tttatgggtc gctgcatctg tcaaccgagt ctggaacgga tgccacgget 4140
ggcctggttc ccactgacga ggggcageca geegtcggag gagetgetgg cetettttga 4200
gctcatccag agagagaagc cggcecatcca ccatatteet ggttttgagg tgcaggagac 4260
atcaaggatc ctggatgagt ctgaggacac agacctgccc tacccaccac cccagaggga 4320
ggccaacatc tacatggtic ctcagaacat caagccageg ctccagegta ccgecatcga 4380
gatcctggea tggggectge ggaacatgaa gagttaccag ctggecaaca tetectcecce 4440
cagcctcgtg gtagagtgtg ggggccagac ggtgeagtee tgtgtcatca ggaacctceg 4500
gaagaacccc aacttfgaca tctgcaccct cticatggaa gtgatgctgc ccagggagga 4560
getctactge ccceccatea cegtcaaggt catcgataac cgecagtttg gecgecggee 4620
tgtggtgggc cagtgtacca tecgeteect ggagagcettc ctgtgtgace cctactcgge 4680
ggagagtcca tccecacagg gtggeecaga cgatgtgage ctactcagte ctggggaaga 4740
cgtgctcate gacattgatg acaaggagce cctcatceee atccaggagg aagagttcat 4800
cgattggtgg agcaaattct ttgcctccat aggggagagg gaaaagtgeg getectacet 4860
ggagaaggat tttgacaccc tgaaggtcta tgacacacag ctggagaatg tggaggectt 4920
tgagggccty tetgactttt gtaacacctt caagcetgtac cggggcaaga cgcaggagga 4980
gacagaagat ccatctgtga ttggtgaatt taagggcctc ttcaaaattt atccectccc 5040
agaagaccca gccateccca tgeccccaag acagttccac cagetggeeg cccagggace 5100

ccaggagtgc ttggtccgta tetacattgt ccgageattt ggectgcage ccaaggacce 5160
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caatggaaag tgtgatcctt acatcaagat ctccataggg aagaaatcag tgagtgacca 5220

ggataactac atcccctgea cgetggagec cgtatttgga aagatgttcg agetgacctg 5280
cactctgect ctggagaagg acctaaagat cactctctat gactatgacc tectctccaa 5340
ggacgaaaag atcggtgaga cggtcgtcga cctggagaac aggctgctgt ccaagtttgg 5400
ggctcgetgt ggactcccac agacctactg tgtctctgga ccgaaccagt ggecgggacca 5460
geteegececc teccagctee tecacctett ctgeccageag catagagtca aggeacetgt 5520
gtaccggaca gaccgtgtaa tgtttcagga taaagaatat tccattgaag agatagagge 5580
tggcaggatc ccaaacccac acctgggeee agtggaggag cgtetggete tgeatgtget 5640
tcagcagcag ggcctggtce cggagceacgt ggagtcacgg cecctetaca gececctgca 5700
gccagacatc gagcagggga agetgcagat gtgggtegac ctatttccga aggecetggg 5760
geggcctgga ceteccttca acatcaccee acggagagcec agaaggttt tectgegtty 5820
tattatctgg aataccagag atgtgatcct ggatgacctg agectcacgg gggagaagat 5880
gagcgacatt tatgtgaaag gttggatgat tggctttgaa gaacacaagc aaaagacaga 5940
cgtgcattat cgttccetgg gaggtgaagg caacttcaac tggaggtica tittccectt 6000
cgactacctg ccagctgagc aagtctgtac cattgccaag aaggatgcect tctggagget 6060
ggacaagact gagagcaaaa tcccagcacg agtggtgttc cagatctggg acaatgacaa 6120
gttctectit gatgatittc tgggcteect gecagetegat ctcaaccgea tgeccaagee 6180
agccaagaca gccaagaagt getecttgga ccagetggat gatgctticc acccagaatg 6240
gtttgtgtcc ctttttgage agaaaacagt gaagggcetgg tggecctgtg tagcagaaga 6300
gggtgagaag aaaatactgg cgggcaagct ggaaatgacc ttggagattg tagcagagag 6360

tgagcatgag gagcggcctg ctggecaggg ccgggatgag cccaacatga accctaaget 6420
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tgaggaccca aggcgcecceg acacctectt cetgtggttt acctceccat acaagaccat 6480

gaagttcatc ctgtggcgge gtttccggtg ggecatcatc ciettcatea tecteticat 6540
cctgetgcetg ttectggeca tettcatcta cgectteecg aactatgetg ccatgaaget 6600
ggtgaagccc ttcagetgag gactcteetg cectgtagaa ggggecegtgg ggteecctec 6660
agcatgggac tggcctgect cetcegecca getcggegag ctectecaga cetectagge 6720
ctgattgtcc tgccagggtg ggcagacaga cagatggacce ggcccacact cccagagtty 6780
ctaacatgga gctctgagat caccccactt ccateatttc cttctcccee aacccaacge 6840
ttttttggat cagctcagac atatticagt ataaaacagt tggaaccaca aaaaaaaaaa 6900
aaaaaaaaaa aaaa 6914

<210> 22

<211> 2080

<212> PRT

<213> Homo sapiens

<400> 22

Met Leu Arg Val Phe lle Leu Tyr Ala Glu Asn Val His Thr Pro Asp
1 5 10 15

Thr Asp lle Ser Asp Ala Tyr Cys Ser Ala Val Phe Ala Gly Val Lys
20 25 30

Lys Arg Thr Lys Val lle Lys Asn Ser Val Asn Pro Val Trp Asn Glu
35 40 45

Gly Phe Glu Trp Asp Leu Lys Gly lie Pro Leu Asp Gin Gly Ser Glu
50 55 60

Leu His Val Val Val Lys Asp His Glu Thr Met Gly Arg Asn Arg Phe
Page 81



Sequence_Listing.txt
65 70 75 80

Leu Gly Glu Ala Lys Val Pro Leu Arg Glu Val Leu Ala Thr Pro Ser
85 90 95

Leu Ser Ala Ser Phe Asn Ala Pro Leu Leu Asp Thr Lys Lys Gin Pro
100 105 110

Thr Gly Ala Ser Leu Val Leu GIn Val Ser Tyr Thr Pro Leu Pro Gly
115 120 125

Ala Val Pro Leu Phe Pro Pro Pro Thr Pro Leu Glu Pro Ser Pro Thr
130 135 140

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

Glu Asp Gln Gly Leu Thr Gly Asp Glu Ala Glu Pro Phe Leu Asp GIn
165 170 175

Ser Gly Gly Pro Gly Ala Pro Thr Thr Pro Arg Lys Leu Pro Ser Arg
180 185 190

Pro Pro Pro His Tyr Pro Gly lle Lys Arg Lys Arg Ser Ala Pro Thr
195 200 205

Ser Arg Lys Leu Leu Ser Asp Lys Pro Gin Asp Phe Gin lle Arg Val
210 215 220

Gin Val lle Glu Gly Arg GIn Leu Pro Gly Val Asn lle Lys Pro Val
225 230 235 240
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Val Lys Val Thr Ala Ala Gly GIn Thr Lys Arg Thr Arg lle His Lys
245 250 255

Gly Asn Ser Pro Leu Phe Asn Glu Thr Leu Phe Phe Asn Leu Phe Asp
260 265 270

Ser Pro Gly Glu Leu Phe Asp Glu Pro lle Phe lle Thr Val Val Asp
275 280 285

Ser Arg Ser Leu Arg Thr Asp Ala Leu Leu Gly Glu Phe Arg Met Asp
290 295 300

Val Gly Thr lle Tyr Arg Glu Pro Arg His Ala Tyr Leu Arg Lys Trp
305 310 315 320

Leu Leu Leu Ser Asp Pro Asp Asp Phe Ser Ala Gly Ala Arg Gly Tyr
325 330 335

Leu Lys Thr Ser Leu Cys Val Leu Gly Pro Gly Asp Glu Ala Pro Leu
340 345 350

Glu Arg Lys Asp Pro Ser Glu Asp Lys Glu Asp lle Glu Ser Asn Leu
355 360 365

Leu Arg Pro Thr Gly Val Ala Leu Arg Gly Ala His Phe Cys Leu Lys
370 375 380

Val Phe Arg Ala Glu Asp Leu Pro Gin Met Asp Asp Ala Val Met Asp
385 390 395 400

Asn Val Lys Gin lle Phe Gly Phe Glu Ser Asn Lys Lys Asn Leu Val
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405 410 415

Asp Pro Phe Val Glu Val Ser Phe Ala Gly Lys Met Leu Cys Ser Lys
420 425 430 :

lle Leu Glu Lys Thr Ala Asn Pro Gin Trp Asn Gin Asn lle Thr Leu
435 440 445

Pro Ala Met Phe Pro Ser Met Cys Glu Lys Met Arg lle Arg lle lle
450 455 460

Asp Trp Asp Arg Leu Thr His Asn Asp lle Val Ala Thr Thr Tyr Leu
465 470 475 480

Ser Met Ser Lys lle Ser Ala Pro Gly Gly Glu lle Glu Glu Glu Pro
485 490 495

Ala Gly Ala Val Lys Pro Ser Lys Ala Ser Asp Leu Asp Asp Tyr Leu
500 505 510

Gly Phe Leu Pro Thr Phe Gly Pro Cys Tyr lle Asn Leu Tyr Gly Ser
515 520 525

Pro Arg Glu Phe Thr Gly Phe Pro Asp Pro Tyr Thr Glu Leu Asn Thr
530 535 540

Gly Lys Gly Glu Gly Val Ala Tyr Arg Gly Arg Leu Leu Leu Ser Leu
545 550 555 560

Glu Thr Lys Leu Val Glu His Ser Glu Gln Lys Val Glu Asp Leu Pro
565 570 575
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Ala Asp Asp lle Leu Arg Val Glu Lys Tyr Leu Arg Arg Arg Lys Tyr
580 585 590

Ser Leu Phe Ala Ala Phe Tyr Ser Ala Thr Met Leu GIn Asp Val Asp
595 600 605

Asp Ala lle GIn Phe Glu Val Ser lle Gly Asn Tyr Gly Asn Lys Phe
610 615 620

Asp Met Thr Cys Leu Pro Leu Ala Ser Thr Thr GIn Tyr Ser Arg Ala
625 630 635 640

Val Phe Asp Gly Cys His Tyr Tyr Tyr Leu Pro Trp Gly Asn Val Lys
645 650 655

Pro Val Val Val Leu Ser Ser Tyr Trp Glu Asp lle Ser His Arg lle
660 665 670

Glu Thr Gin Asn Gin Leu Leu Gly lle Ala Asp Arg Leu Glu Ala Gly
675 680 685

Leu Glu GIn Val His Leu Ala Leu Lys Ala GIn Cys Ser Thr Glu Asp
690 695 700

Val Asp Ser Leu Val Ala GIn Leu Thr Asp Glu Leu lle Ala Gly Cys
705 710 715 720

Ser GIn Pro Leu Gly Asp lle His Glu Thr Pro Ser Ala Thr His Leu
725 730 735

Asp GIn Tyr Leu Tyr GIn Leu Arg Thr His His Leu Ser GIn lle Thr
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740 745 750

Glu Ala Ala Leu Ala Leu Lys Leu Gly His Ser Glu Leu Pro Ala Ala
755 760 765

Leu Glu GIn Ala Glu Asp Trp Leu Leu Arg Leu Arg Ala Leu Ala Glu
770 775 780

Glu Pro GIn Asn Ser Leu Pro Asp lle Val lle Trp Met Leu Gin Gly
785 790 795 800

Asp Lys Arg Val Ala Tyr GIn Arg Val Pro Ala His Gin Val Leu Phe
805 810 815

Ser Arg Arg Gly Ala Asn Tyr Cys Gly Lys Asn Cys Gly Lys Leu GIn
820 825 830

Thr lle Phe Leu Lys Tyr Pro Met Glu Lys Val Pro Gly Ala Arg Met
835 840 845

Pro Val Gin lle Arg Val Lys Leu Trp Phe Gly Leu Ser Val Asp Glu
850 855 860

Lys Glu Phe Asn Gln Phe Ala Glu Gly Lys Leu Ser Val Phe Ala Glu
865 870 875 880

Thr Tyr Glu Asn Glu Thr Lys Leu Ala Leu Val Gly Asn Trp Gly Thr
885 890 895

Thr Gly Leu Thr Tyr Pro Lys Phe Ser Asp Val Thr Gly Lys lle Lys
900 905 910
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Leu Pro Lys Asp Ser Phe Arg Pro Ser Ala Gly Trp Thr Trp Ala Gly
915 920 925

Asp Trp Phe Val Cys Pro Glu Lys Thr Leu Leu His Asp Met Asp Ala
930 935 940

Gly His Leu Ser Phe Val Glu Glu Val Phe Glu Asn GIn Thr Arg Leu
945 950 955 960

Pro Gly Gly Gin Trp lle Tyr Met Ser Asp Asn Tyr Thr Asp Val Asn
965 970 975

Gly Glu Lys Val Leu Pro Lys Asp Asp lle Glu Cys Pro Leu Gly Trp
980 985 990

Lys Trp Glu Asp Glu Glu Trp Ser Thr Asp Leu Asn Arg Ala Val Asp
995 1000 1005

Glu GIn Gly Trp Glu Tyr Ser lle Thr lie Pro Pro Glu Arg Lys
1010 1015 1020

Pro Lys His Trp Val Pro Ala Glu Lys Met Tyr Tyr Thr His Arg
1025 1030 1035

Arg Arg Arg Trp Val Arg Leu Arg Arg Arg Asp Leu Ser GIn Met
1040 1045 1050

Glu Ala Leu Lys Arg His Arg GIn Ala Glu Ala Glu Gly Glu Gly
1055 1060 1065

Trp Glu Tyr Ala Ser Leu Phe Gly Trp Lys Phe His Leu Glu Tyr
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1070 1075 1080

Arg Lys Thr Asp Ala Phe Arg Arg Arg Arg Trp Arg Arg Arg Met
1085 1090 1095

Glu Pro Leu Glu Lys Thr Gly Pro Ala Ala Val Phe Ala Leu Glu
1100 1105 1110

Gly Ala Leu Gly Gly Val Met Asp Asp Lys Ser Glu Asp Ser Met
1115 1120 1125

Ser Val Ser Thr Leu Ser Phe Gly Val Asn Arg Pro Thr lle Ser
1130 1135 1140

Cys lle Phe Asp Tyr Gly Asn Arg Tyr His Leu Arg Cys Tyr Met
1145 1150 1155

Tyr GIn Ala Arg Asp Leu Ala Ala Met Asp Lys Asp Ser Phe Ser
1160 1165 1170

Asp Pro Tyr Ala lle Val Ser Phe Leu His GIn Ser Gln Lys Thr
1175 1180 1185

Val Val Val Lys Asn Thr Leu Asn Pro Thr Trp Asp GIn Thr Leu
1190 1195 1200

lle Phe Tyr Glu lle Glu lle Phe Gly Glu Pro Ala Thr Val Ala
1205 1210 1215

Glu GIn Pro Pro Ser lle Val Val Glu Leu Tyr Asp His Asp Thr
1220 1225 1230
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Tyr Gly Ala Asp Glu Phe Met Gly Arg Cys lie Cys Gin Pro Ser
1235 1240 1245

Leu Glu Arg Met Pro Arg Leu Ala Trp Phe Pro Leu Thr Arg Gly
1250 1255 1260

Ser GIn Pro Ser Gly Glu Leu Leu Ala Ser Phe Glu Leu lle Gin
1265 1270 1275

Arg Glu Lys Pro Ala lle His His lle Pro Gly Phe Glu Val Gin
1280 1285 1290

Glu Thr Ser Arg lle Leu Asp Glu Ser Glu Asp Thr Asp Leu Pro
1295 1300 1305

Tyr Pro Pro Pro Gin Arg Glu Ala Asn lle Tyr Met Val Pro Gin
1310 1315 1320

Asn lle Lys Pro Ala Leu GIn Arg Thr Ala lle Glu lle Leu Ala
1325 1330 1335

Trp Gly Leu Arg Asn Met Lys Ser Tyr GIn Leu Ala Asn lle Ser
1340 1345 1350

Ser Pro Ser Leu Val Val Glu Cys Gly Gly GIn Thr Val GIn Ser
1355 1360 1365

Cys Val lle Arg Asn Leu Arg Lys Asn Pro Asn Phe Asp lle Cys
1370 1375 1380

Thr Leu Phe Met Glu Val Met Leu Pro Arg Glu Glu Leu Tyr Cys
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1385 1390 1395

Pro Pro lle Thr Val Lys Val lle Asp Asn Arg GIn Phe Gly Arg
1400 1405 1410

Arg Pro Val Val Gly GIn Cys Thr lle Arg Ser Leu Glu Ser Phe
1415 1420 1425

Leu Cys Asp Pro Tyr Ser Ala Glu Ser Pro Ser Pro GIn Gly Gly
1430 1435 1440

Pro Asp Asp Val Ser Leu Leu Ser Pro Gly Glu Asp Val Leu lle
1445 1450 1455

Asp lle Asp Asp Lys Glu Pro Leu lle Pro lle GIn Glu Glu Glu
1460 1465 1470

Phe lle Asp Trp Trp Ser Lys Phe Phe Ala Ser lle Gly Glu Arg
1475 1480 1485

Glu Lys Cys Gly Ser Tyr Leu Glu Lys Asp Phe Asp Thr Leu Lys
1490 1495 1500

Val Tyr Asp Thr GIn Leu Glu Asn Val Glu Ala Phe Glu Gly Leu
1505 1510 1515

Ser Asp Phe Cys Asn Thr Phe Lys Leu Tyr Arg Gly Lys Thr Gin
1520 1525 1530

Glu Glu Thr Glu Asp Pro Ser Val lle Gly Glu Phe Lys Gly Leu
1535 1540 1545
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Phe Lys lle Tyr Pro Leu Pro Glu Asp Pro Ala lle Pro Met Pro
1550 1555 1560

Pro Arg Gin Phe His GIn Leu Ala Ala Gin Gly Pro GIn Glu Cys
1565 1570 1575

Leu Val Arg lle Tyr lle Val Arg Ala Phe Gly Leu GIn Pro Lys
1580 1585 1590

Asp Pro Asn Gly Lys Cys Asp Pro Tyr lle Lys lle Ser lle Gly
1595 1600 1605

Lys Lys Ser Val Ser Asp Gin Asp Asn Tyr lle Pro Cys Thr Leu
1610 1615 1620

Glu Pro Val Phe Gly Lys Met Phe Glu Leu Thr Cys Thr Leu Pro
1625 1630 1635

Leu Glu Lys Asp Leu Lys lle Thr Leu Tyr Asp Tyr Asp Leu Leu
1640 1645 1650

SerLys Asp Glu Lys lle Gly Glu Thr Val Val Asp Leu Glu Asn
1655 1660 1665

Arg Leu Leu SerLys Phe Gly Ala Arg Cys Gly Leu Pro Gin Thr
1670 1675 1680

Tyr Cys Val Ser Gly Pro Asn GIn Trp Arg Asp GIn Leu Arg Pro
1685 1690 1695

Ser GIn Leu Leu His Leu Phe Cys GIn GIn His Arg Val Lys Ala
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1700 1705 1710

Pro Val Tyr Arg Thr Asp Arg Val Met Phe GIn Asp Lys Glu Tyr
1715 1720 1725

Ser lle Glu Glu lle Glu Ala Gly Arg lle Pro Asn Pro His Leu
1730 1735 1740

Gly Pro Val Glu Glu Arg Leu Ala Leu His Val Leu GIn GIn GIn
1745 1750 1755

Gly Leu Val Pro Glu His Val Glu Ser Arg Pro Leu Tyr Ser Pro
1760 1765 1770

Leu GIn Pro Asp lle Glu GIn Gly Lys Leu GIn Met Trp Val Asp
1775 1780 1785

Leu Phe Pro Lys Ala Leu Gly Arg Pro Gly Pro Pro Phe Asn lle
1790 1795 1800

Thr Pro Arg Arg Ala Arg Arg Phe Phe Leu Arg Cys lle lle Trp
1805 1810 1815

Asn Thr Arg Asp Val lle Leu Asp Asp Leu Ser Leu Thr Gly Glu
1820 1825 1830

Lys Met Ser Asp lle Tyr Val Lys Gly Trp Met lle Gly Phe Glu
1835 1840 1845

Glu His Lys GlIn Lys Thr Asp Val His Tyr Arg Ser Leu Gly Gly
1850 1855 1860
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Glu Gly Asn Phe Asn Trp Arg Phe lle Phe Pro Phe Asp Tyr Leu
1865 1870 1875

Pro Ala Glu Gln Val Cys Thr lle Ala Lys Lys Asp Ala Phe Trp
1880 1885 1890

Arg Leu Asp Lys Thr Glu Ser Lys lle Pro Ala Arg Val Val Phe
1895 1900 1905

Gln lle Trp Asp Asn Asp Lys Phe Ser Phe Asp Asp Phe Leu Gly
1910 1915 1920

SerLeu GIn Leu Asp Leu Asn Arg Met Pro Lys Pro Ala Lys Thr
1925 1930 1935

Ala Lys Lys Cys Ser Leu Asp GIn Leu Asp Asp Ala Phe His Pro
1940 1945 1950

Glu Trp Phe Val Ser Leu Phe Glu Gin Lys Thr Val Lys Gly Trp
1955 1960 1965

Trp Pro Cys Val Ala Glu Glu Gly Glu Lys Lys lle Leu Ala Gly
1970 1975 1980

Lys Leu Glu Met Thr Leu Glu lle Val Ala Glu Ser Glu His Glu
1985 1990 1995

Glu Arg Pro Ala Gly GIn Gly Arg Asp Glu Pro Asn Met Asn Pro
2000 2005 2010

Lys Leu Glu Asp Pro Arg Arg Pro Asp Thr Ser Phe Leu Trp Phe
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2015 2020 2025

Thr Ser Pro Tyr Lys Thr Met Lys Phe lle Leu Trp Arg Arg Phe
2030 2035 2040

Arg Trp Ala lle lle Leu Phe lle lle Leu Phe lle Leu Leu Leu
2045 2050 2055

Phe Leu Ala lle Phe lle Tyr Ala Phe Pro Asn Tyr Ala Ala Met
2060 2065 2070

Lys Leu Val Lys Pro Phe Ser
2075 2080

<210> 23

<211> 2974

<212> DNA

<213> Homo sapiens

<400> 23
agaagceceg cagecgecge geggagaaca gegacagecg agegeeeggt cegectgtet 60

gceggtggat ctgeetgeee gegeageaga cceggggegg cegegggage cegegeceeg 120
ceegeegege ctetgecggg acccaceege ageggaggge tgageecegee ggeggeteee 180
cggagcetcac ccacctcege gegecggage gcaggcaaaa ggggaggaaa ggctectcte 240
tttagtcacc actctcgecc tetccaagaa titgtttaac aaagegetga ggaaagagaa 300
cgtcttcttg aattctttag taggggcgga gtetgetget gecctgeget gecacctegg 360
ctacactgce ctccgegacg accectgace agecggggte acgtccggga gacgggatca 420
tgaagcgcte ggtagecgte tggetettgg tegggetcag coteggtgte ceccagttcg 480

gcaaaggtga tatttgtgat cccaatccat gtgaaaatgg aggtatctgt ttgccaggat 540
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tggctgatgg ttecttttce tgtgagtgtc cagatggctt cacagaccee aactgticta 600
gtgttgtgga ggttgcatca gatgaagaag aaccaacttc agcaggtccc tgcactccta 660
atccatgcca taatggagga acctgtgaaa taagtgaagc ataccgaggg gatacattca 720
taggctatgt ttgtaaatgt ccccgaggat ttaatgggat tcactgtcag cacaacataa 780
atgaatgcga agttgagcct tgcaaaaatg gtggaatatg tacagatctt gttgctaact 840
attcctgtga gtgcccagge gaatttatgg gaagaaattg tcaatacaaa tgetcaggee 900
cactgggaat tgaaggtgga attatatcaa accagcaaat cacagctice tctactcacc 960
gagctctitt tggactccaa aaatggtatc cctactatge acgtcttaat aagaagggge 1020
ttataaatgc gtggacagct gcagaaaatg acagatggcc gtggattcag ataaatttgc 1080
aaaggaaaat gagagttact ggtgtgatta cccaaggagc caagaggatt ggaagcccag 1140
agtatataaa atcctacaaa attgcctaca gtaatgatgg aaagacttgg gecaatgtaca 1200
aagtgaaagg caccaatgaa gacatggtgt ticgtggaaa cattgataac aacactccat 1260
atgctaactc tttcacaccc cccataaaag ctcagtatgt aagactctat ccccaagttt 1320
gtcgaagaca ttgcactttg cgaatggaac ticttggctg tgaactgteg ggtigttctg 1380
agectctggg tatgaaatca ggacatatac aagactatca gatcactgcec tccageatet 1440
tcagaacgct caacatggac atgttcactt gggaaccaag gaaagctcgg ctggacaage 1500
aaggcaaagt gaatgcctgg acctetggee acaatgacca gtcacaatgg ttacaggtgg 1560
atcttcttgt tccaaccaaa gtgactggca tcattacaca aggagctaaa gattttggtc 1620
atgtacagtt tgttggctec tacaaactgg cttacagcaa tgatggagaa cactggacty 1680
tataccagga tgaaaagcaa agaaaagata aggttttcca gggaaatttt gacaatgaca 1740

ctcacagaaa aaatgtcatc gaccctccca tctatgcacg acacataaga atecttectt 1800
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ggtcctggta cgggaggatc acattgcggt cagagetget gggetgcaca gaggaggaat 1860
gaggggaggc tacatttcac aaccctcttc cctatticcc taaaagtatc tccatggaat 1920
gaactgtgca aaatctgtag gaaactgaat ggtttititt ttititicat gaaaaagtgc 1980
tcaaattatg gtaggcaact aacggtgttt ttaagggggt ctaagectgce ctttcaatg 2040
atttaatttg attttatttt atccgtcaaa tctcttaagt aacaacacat taagtgtgaa 2100
ttacttttct ctcatigttt cctgaattat tcgcattggt agaaatatat tagggaaaga 2160
aagtagcctt ctitttatag caagagtaaa aaagtctcaa agtcatcaaa taagagcaag 2220
agttgataga gcttttacaa tcaatactca cctaattctg ataaaaggaa tactgcaatg 2280
ttagcaataa gtttttttct tctgtaatga ctetacgtta tectgtitce ctgtgectac 2340
caaacactgt caatgtttat tacaaaattt taaagaagaa tatgtaacat gcagtactga 2400
tattataatt ctcattttac tttcattatt tctaataaga gattatgtga cticttittc 2460
ttttagttct attctacatt cttaatattg tatattacct gaataattca atttttttct 2520
aattgaattt cctattagtt gactaaaaga agtgtcatgt ttactcatat atgtagaaca 2580
tgactgccta tcagtagatt gatctgtatt taatattcgt taattaaatc tgcagttita 2640
tttttgaagg aagccataac tatttaattt ccaaataatt gcticataaa gaatcccata 2700
ctctcagttt gcacaaaaga acaaaaaata tatatgtctc tttaaattta aatcttcatt 2760
tagatggtaa ttacatatcc ttatatttac tttaaaaaat cggcttattt gtttatttta 2820
taaaaaattt agcaaagaaa tattaatata gtgctgcata gtttggccaa geatactcat 2880
catttctttg ttcagctcca catttcctgt gaaactaaca tcttattgag atttgaaact 2940

gatggtagtt tcccaggaag gcacaggtgg agtt 2974
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<210> 24
<211> 480
<212> PRT
<213> Homo sapiens

<400> 24

Met Lys Arg Ser Val Ala Val Trp Leu Leu Val Gly Leu Ser Leu Gly
1 5 10 15

Val Pro GIn Phe Gly Lys Gly Asp lle Cys Asp Pro Asn Pro Cys Glu
20 25 30

Asn Gly Gly lle Cys Leu Pro Gly Leu Ala Asp Gly Ser Phe Ser Cys
35 40 45

Glu Cys Pro Asp Gly Phe Thr Asp Pro Asn Cys Ser Ser Val Val Glu
50 55 60

Val Ala Ser Asp Glu Glu Glu Pro Thr Ser Ala Gly Pro Cys Thr Pro
65 70 75 80

Asn Pro Cys His Asn Gly Gly Thr Cys Glu lle Ser Glu Ala Tyr Arg
85 90 95

Gly Asp Thr Phe lle Gly Tyr Val Cys Lys Cys Pro Arg Gly Phe Asn
100 105 110

Gly lle His Cys GIn His Asn lle Asn Glu Cys Glu Val Glu Pro Cys
115 120 125

Lys Asn Gly Gly lle Cys Thr Asp Leu Val Ala Asn Tyr Ser Cys Glu
130 135 140
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Cys Pro Gly Glu Phe Met Gly Arg Asn Cys Gin Tyr Lys Cys Ser Gly
145 150 155 160

Pro Leu Gly lle Glu Gly Gly lle lle Ser Asn Gin Gin lle Thr Ala
165 170 175

Ser Ser Thr His Arg Ala Leu Phe Gly Leu GIn Lys Trp Tyr Pro Tyr
180 185 190

Tyr Ala Arg Leu Asn Lys Lys Gly Leu lle Asn Ala Trp Thr Ala Ala
195 200 205

Glu Asn Asp Arg Trp Pro Trp lle GIn lle Asn Leu Gln Arg Lys Met
210 215 220

Arg Val Thr Gly Val lle Thr GIn Gly Ala Lys Arg lle Gly Ser Pro
225 230 235 240

Glu Tyr lle Lys Ser Tyr Lys lie Ala Tyr Ser Asn Asp Gly Lys Thr
245 250 255

Trp Ala Met Tyr Lys Val Lys Gly Thr Asn Glu Asp Met Val Phe Arg
260 265 270

Gly Asn lle Asp Asn Asn Thr Pro Tyr Ala Asn Ser Phe Thr Pro Pro
275 280 285

lle Lys Ala GIn Tyr Val Arg Leu Tyr Pro GIn Val Cys Arg Arg His
290 295 300

Cys Thr Leu Arg Met Glu Leu Leu Gly Cys Glu Leu Ser Gly Cys Ser
305 310 315 320
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Glu Pro Leu Gly Met Lys Ser Gly His lle GIn Asp Tyr Gin lle Thr
325 330 335

Ala Ser Ser lle Phe Arg Thr Leu Asn Met Asp Met Phe Thr Trp Glu
340 345 350

Pro Arg Lys Ala Arg Leu Asp Lys GIn Gly Lys Val Asn Ala Trp Thr
355 360 365

Ser Gly His Asn Asp GIn Ser GIn Trp Leu GIn Val Asp Leu Leu Val
370 375 380

Pro Thr Lys Val Thr Gly lle lle Thr GIn Gly Ala Lys Asp Phe Gly
385 390 395 400

His Val GIn Phe Val Gly Ser Tyr Lys Leu Ala Tyr Ser Asn Asp Gly
405 410 415

Glu His Trp Thr Val Tyr GIn Asp Glu Lys GIn Arg Lys Asp Lys Val
420 425 430

Phe GIn Gly Asn Phe Asp Asn Asp Thr His Arg Lys Asn Val lle Asp
435 440 445

Pro Pro lle Tyr Ala Arg His lle Arg lle Leu Pro Trp Ser Trp Tyr
450 455 460 :

Gly Arg lle Thr Leu Arg Ser Glu Leu Leu Gly Cys Thr Glu Glu Glu
465 470 475 480

Page 99



Sequence_Listing.ixt
<210> 25
<211> 1368
<212> DNA
<213> Homo sapiens

<400> 25 ‘
gtggctccag geccggaagag ggagtctgta ggggegggec ggetggegte cectiteeg 60

ccggtcccca tggaggegcet ggggaagetg aageagttcg atgectacce caagactity 120
gaggacticc gggtcaagac ctgcggggge gecaccgtga ceattgtcag tggecttcte 180
atgctgctac tgttectgtc cgagetgeag tattacctca ccacggaggt geatcctgag 240
ctctacgtgg acaagtcgcg gggagataaa ctgaagatca acatcgatgt actttttccg 300
cacatgcctt gtgectatct gagtattgat gccatggatg tggccggaga acageagetg 360
gatgtggaac acaacctgtt caagcaacga ctagataaag atggcatcce cgtgagetca 420
gaggctgage ggcatgaget tgggaaagtc gaggtgacgg tgtttgaccce tgactcecty 480
gaccctgatc getgtgagag ctgctatggt getgaggcag aagatatcaa gtgetgtaac 540
acctgtgaag atgtgcggga ggcatatcge cgtagaggcet gggecttcaa gaacccagat 600
actattgagc agtgccggeg agagggcttc agccagaaga tgcaggagca gaagaatgaa 660
ggctgccagg tgtatggctt cttggaagtc aataaggtgg ccggaaactt ccactttgce 720
cctgggaaga gcettccagea gteccatgtg cacgtecatg acttgcagag ctttggectt 780
gacaacatca acatgaccca ctacatccag cacctgtcat ttggggagga ctatccagge 840
attgtgaacc ccctggacca caccaatgtc actgcgecce aagectccat gatgticcag 900
tactttgtga aggtggtgcc cactgtgtac atgaaggtgg acggagaggt actgaggaca 960
aatcagtict ctgtgaccag acatgagaag gttgccaatg ggctgttggg cgaccaagge 1020

cticccggag tettegtect ctatgagcte tegeccatga tggtgaaget gacggagaag 1080
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cacaggtcct tcacccactt cctgacaggt gtgtgegeca tcattggggg catgttcaca 1140

gtggctggac tcatcgattc geteatctac cactcageac gagecatcca gaagaaaatt 1200
gatctaggga agacaacgta gtcaccctcg gtgettecte tgtetectct tictcectgg 1260
ccigtggttg tcceecagec tetgecacce tecaccteet cggtcageee cagecccagg 1320
ttgataaatc tattgattga tigtgatagt aaaaaaaaaa aaaaaaaa 1368
<210> 26

<211> 383

<212> PRT

<213> Homo sapiens

<400> 26

Met Glu Ala Leu Gly Lys Leu Lys GIn Phe Asp Ala Tyr Pro Lys Thr
1 5 10 15

Leu Glu Asp Phe Arg Val Lys Thr Cys Gly Gly Ala Thr Val Thr lle
20 25 30

Val Ser Gly Leu Leu Met Leu Leu Leu Phe Leu Ser Glu Leu GIn Tyr
35 40 45

Tyr Leu Thr Thr Glu Val His Pro Glu Leu Tyr Val Asp Lys Ser Arg
50 55 60

Gly Asp Lys Leu Lys lle Asn lle Asp Val Leu Phe Pro His Met Pro
65 70 75 80

Cys Ala Tyr Leu Ser lle Asp Ala Met Asp Val Ala Gly Glu Gin Gin
85 90 95

Leu Asp Val Glu His Asn Leu Phe Lys GIn Arg Leu Asp Lys Asp Gly
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100 105 110

lle Pro Val Ser Ser Glu Ala Glu Arg His Glu Leu Gly Lys Val Glu
115 120 125

Val Thr Val Phe Asp Pro Asp Ser Leu Asp Pro Asp Arg Cys Glu Ser
130 135 140

Cys Tyr Gly Ala Glu Ala Glu Asp lle Lys Cys Cys Asn Thr Cys Glu
145 150 155 160

Asp Val Arg Glu Ala Tyr Arg Arg Arg Gly Trp Ala Phe Lys Asn Pro
165 170 175

Asp Thr lle Glu GIn Cys Arg Arg Glu Gly Phe Ser Gin Lys Met GIn
180 185 190

Glu GIn Lys Asn Glu Gly Cys GIn Val Tyr Gly Phe Leu Glu Val Asn
195 200 205

Lys Val Ala Gly Asn Phe His Phe Ala Pro Gly Lys Ser Phe GIn GIn
210 215 220

Ser His Val His Val His Asp Leu GIn Ser Phe Gly Leu Asp Asn lle
225 230 235 240

Asn Met Thr His Tyr lle Gin His Leu Ser Phe Gly Glu Asp Tyr Pro
245 250 255

Gly lle Val Asn Pro Leu Asp His Thr Asn Val Thr Ala Pro GIn Ala
260 265 270
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Ser Met Met Phe Gln Tyr Phe Val Lys Val Val Pro Thr Val Tyr Met
275 280 285

Lys Val Asp Gly Glu Val Leu Arg Thr Asn Gin Phe Ser Val Thr Arg
290 295 300

His Glu Lys Val Ala Asn Gly Leu Leu Gly Asp GIn Gly Leu Pro Gly
305 310 315 320

Val Phe Val Leu Tyr Glu Leu Ser Pro Met Met Val Lys Leu Thr Glu
325 330 335

Lys His Arg Ser Phe Thr His Phe Leu Thr Gly Val Cys Ala lle lle
340 345 350

Gly Gly Met Phe Thr Val Ala Gly Leu lle Asp Ser Leu lle Tyr His
355 360 365

Ser Ala Arg Ala lle Gin Lys Lys lle Asp Leu Gly Lys Thr Thr
370 375 380

<210> 27

<211> 2483

<212> DNA

<213> Homo sapiens

<400> 27
agttgattgc aggtcctect ggggcecagaa gggtgectgg gaggecaggt tetggggate 60

ccctecatee agaagaacca cetgcteact ctgteccttc gbctgctgct gggaccatgg 120
gggctggggc cagtgctgag gagaagcact ccagggagct ggaaaagaag ctgaaagagg 180

acgctgagaa ggatgetcga accgtgaage tgetgettct gggtgecggt gagtccggga 240
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agagcaccat cgtcaagcag atgaagatta tccaccagga cgggtactcg ctggaagagt 300
gcctcgagtt tatcgecatc atctacggcea acacgttgea gtccateetg gecategtac 360
gcgcecatgac cacactcaac atccagtacg gagactctge acgccaggac gacgeccgga 420
agctgatgca catggcagac actatcgagg agggcacgat gcccaaggag atgtcggaca 480
tcatccageg getgtggaag gacteeggta tecaggectg ttttgagege gectcggagt 540
accagctcaa cgactcggeg ggctactacc tctccgacct ggagegcectg gtaacccegg 600
getacgtgee caccgageag gacgtgetge getcgegagt caagaccact ggcatcatcg 660
agacgcagtt ctccttcaag gatctcaact tccggatgtt cgatgtggge gggeageget 720
cggagcegcaa gaagtggate cactgcttcg agggegtgac ctgcatcatc ttcatcgecgg 780
cgctgagcegce ctacgacatg gtgctagtgg aggacgacga agtgaaccge atgcacgaga 840
gcctgeacct gttcaacagc atctgcaacc accgctactt cgccacgacg tecatcgtge 900
tcttccttaa caagaaggac gteticttcg agaagatcaa gaaggegceac ctcageatet 960
gtttcccgga ctacgatgga cccaacacct acgaggacge cggcaactac atcaaggtge 1020
agttcctcga getcaacatg cggegegacg tgaaggagat ctattcccac atgacgtgeg 1080
ccaccgacac gcagaacgtc aaatttgtct tcgacgcetgt caccgacatc atcatcaagg 1140
agaacctcaa agactgtggc ctcttctgag gccagggcct gtgetgcagt cggggacaag 1200
gagcttcegt ctggcaagge cggggceacaa tttgcactcee cetcagetag acgcacagac 1260
tcagcaataa acctttgcat caggctceag ctgtectttc ttggtggagg acttaattat 1320
cacaagtcat gggcatttat taagtgccca gtgetggatt gggcatgaag tgggaagatg 1380
geccctecca ggaagaagta cctggectga caaggtgggg cactettggg ggtatgggac 1440

caactcatgg ctittcacgg gagttgagga gagaggagct gtggaaaata ttcactggga 1500
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cagtcttgga tcaagaggga gttttgaggt ggaggctcat tctggcaggg accgtagtgt 1560
ctaccagccc cagaaacatg ggcttatgge cacaggagtt cagtggagca agagcagggg 1620
aggagagacg tggacaggtg cccaaagcca gtcggagggc ctgggctttc tcagaaggty 1680
atggagagtc ttggaagecc tcgaggcagg aacataattg cagggcetggg attagggtga 1740
gggaagtgag gcacactcac cttgggtgca acatttaagg cgatgccaaa aaatttagta 1800
accaaggtaa ataatattag gataatattt ttaaaaatca aatgaatgca aaaccccaca 1860
atgaatgaaa tatcaaaatc caacagagga tcaaacagag gcatgctaag atatattggg 1920
gcttgaagca aagggaaaac tattigttge tatatgtttg tagggatitt tigccagttt 1980
taaaaataca tgtatcataa agtttactat ctcagccact tgceggtgta tagtttggty 2040
gtgttaagta cattcataat gtigtacaac caccgcaact gttcatctce agaactectt 2100
tectettgta aaactgtaac tetgtaccea tgaaaaaata accecccatt cetgectice 2160
cccggctect ggeatccacc attetacttt ccatctetat gaatgtgact getctaagty 2220
cctcagatgt gtgggtccat gaagtctitg tetitttgca actggcttat ttcacttage 2280
atcatgtctt caaggtitat tcatgtgtag catatggcag aatctecttc cittttaagg 2340
ttgaataata ttccattgta tatattccac acttigttta titattcatc tatigatgaa 2400
tggttacatc tgccttttgg ctattgtgaa taatgctgct atgaacatgg gtgtacaaat 2460
ctctcaaaaa aaaaaaaaaa aaa 2483
<210> 28
<211> 350
<212> PRT

<213> Homo sapiens

<400> 28
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Met Gly Ala Gly Ala Ser Ala Glu Glu Lys His Ser Arg Glu Leu Glu
1 5 10 15

Lys Lys Leu Lys Glu Asp Ala Glu Lys Asp Ala Arg Thr Val Lys Leu
20 25 30

Leu Leu Leu Gly Ala Gly Glu Ser Gly Lys Ser Thr lle Val Lys GIn
35 40 45

Met Lys lle lle His Gin Asp Gly Tyr Ser Leu Glu Glu Cys Leu Glu
50 55 60

Phe lle Ala lle lle Tyr Gly Asn Thr Leu Gln Ser lie Leu Ala lle
65 70 75 80

Val Arg Ala Met Thr Thr Leu Asn lle GIn Tyr Gly Asp Ser Ala Arg
85 90 95

Gin Asp Asp Ala Arg Lys Leu Met His Met Ala Asp Thr lie Glu Glu
100 105 110

Gly Thr Met Pro Lys Glu Met Ser Asp lle lle GIn Arg Leu Trp Lys
115 120 125

Asp Ser Gly lle GIn Ala Cys Phe Glu Arg Ala Ser Glu Tyr Gin Leu
130 135 140

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

Pro Gly Tyr Val Pro Thr Glu GIn Asp Val Leu Arg Ser Arg Val Lys
165 170 175
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Thr Thr Gly lle lle Glu Thr Gin Phe Ser Phe Lys Asp Leu Asn Phe
180 185 190

Arg Met Phe Asp Val Gly Gly Gin Arg Ser Glu Arg Lys Lys Trp lle
195 200 205

His Cys Phe Glu Gly Val Thr Cys lle lie Phe lle Ala Ala Leu Ser
210 215 220

Ala Tyr Asp Met Val Leu Val Glu Asp Asp Glu Val Asn Arg Met His
225 230 235 240

Glu Ser Leu His Leu Phe Asn Ser lle Cys Asn His Arg Tyr Phe Ala
245 250 255

Thr Thr Ser lle Val Leu Phe Leu Asn Lys Lys Asp Val Phe Phe Glu
260 265 270

Lys lle Lys Lys Ala His Leu Ser lle Cys Phe Pro Asp Tyr Asp Gly
275 280 285

Pro Asn Thr Tyr Glu Asp Ala Gly Asn Tyr lle Lys Val GIn Phe Leu
290 295 300

Glu Leu Asn Met Arg Arg Asp Val Lys Glu lle Tyr Ser His Met Thr
305 310 315 320

Cys Ala Thr Asp Thr GIn Asn Val Lys Phe Val Phe Asp Ala Val Thr
325 330 335
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Asp lle lle lle Lys Glu Asn Leu Lys Asp Cys Gly Leu Phe
340 345 350

<210> 29

<211> 4337

<212> DNA

<213> Homo sapiens

<400> 29
cgtcatgtta gggtgaagca gaggacctca gtgcigaaca tgctaaggag gttggacaaa 60

atcaggttca gaggtcacaa gagagatgac ttcctcgatc tagcggagtc tccaaatgec 120
tcggacaccg aatgcagcga cgaaatccce ctgaaggtac cgeggacctc gececgggac 180
agcgaggagc tgagggaccc tgetggtcca gggaccctca tcatggecac aggagtccag 240
gactttaacc ggacagagtt tgatcgactg aatgagatca aaggtcacct ggaaattgcc 300
ttatiggaaa aacatttctt acaggaggag ctccggaage tgcgagaaga aaccaacgcg 360
gagatgctgc ggcaggaget ggaccgegag cggcageggce ggatggaget ggagcagaag 420
gtgcaggagg tgctgaagge cagaaccgag gagcagatgg ctcagcagee cccaaaaggg 480
caggcccagg ccagcaatgg agcagagege cggagecagg ggctgtecte gegeetgcag 540
aagtggttct acgagceggtt cggggagtac gtggaggact teceggttcca geccgaggag 600
aacactgtgg agacagagga acccctgage gecegeaggt taactgaaaa tatgagacgg 660
ctcaagegeg gtgecaagcec ggteactaac ittgtgaaga acctctetge cttatccgac 720
tggtactceg tctacacgtc tgecattgece ticaccgtgt acatgaatge cgtgtggeat 780
ggctgggcca teccattgtt cttatticta gcaattctga ggttatcect caattacctc 840
atcgccaggg ggtggeggat acagtggage atcgtgceeg aagtgtetga geeegtggaa 900

cctccaaagg aagacctgac tgtgtctgag aagttccage tggtgetgga cgtegeccag 960
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aaagcccaga accltttcgg gaagatggct gacatcctgg agaagatcaa gaacttgttc 1020

atgtgggtcc agccggagat cacacagaag ctgtatgtgg cgctetggge tgecttectg 1080
gectectgct tettceecta cegectggtg gggcttgeeg tgggactcta tgetggtate 1140
aagttcttce tcattgatit catctttaaa cgctgcccga ggetgegege caagtacgac 1200
acgccctata tcatctggag gagtetecee accgaccege agetcaagga gegetccage 1260
gcegeagtet cacgcagget gcagacgace tegtcacgga getacgtace cagegeaceg 1320
geeggectgg gtaaagagga ggacgeeggt cgcttccaca gcaccaagaa gggceaatitc 1380
cacgagatct tcaatctgac agaaaacgag cgtccgetgg cggtgtgega gaatggetgg 1440
cgctgetgec tcatcaacag ggaccggaag atgeccacgg actacatcag gaacggggtg 1500
ctctacgtca cggagaatta ctigtgcttc gaaagctcca aatctgggtc ctcaaagagg 1560
aacaaagtca tcaagctagt ggacatcacg gacatccaga agtacaaggt cctgtctgtc 1620
ctcccaggct caggcatggg gattgeegtg tcgacgecat ccacccagaa accgetegty 1680
tttggtgcca tggtgcacag ggatgaggcce ttcgagacca tictcageca gtacatcaag 1740
atcacctcag cggcagegtc tggcggggac agctagtatt gacttgccca ggacgttget 1800
ggaattttct tittctittt ctitttcttt tittittit acgatttggt agtggaaaca 1860

attggacatc ctcatgagct tttgcaataa ttctcctgga cetgtggtc tattgtgttg 1920
acctctgegt tttatcgacc aagaaggggce cagggctcac agggacgggg gtgeceetet 1980
cccacagggce acgtcaggfg cctctgaggg ccaccegeag actgggggag ggggcagagg 2040
ccetcggggg cecgtggaga agacacacag gaccectgge cetgecectte teegttccag 2100
cctggacaga gaaacctctc cagecaccee aagaggttct cgcaaccttg tgtecegetc 2160

tccagaggcc agaagctcgt ccaccaccaa agcecataget gaagagtgeg gggceccttce 2220

Page 109



Sequence_Listing. txt
tcctggggac agaaagatgt cgtcaaggag ggacatgggg gectttcace aaccaccgag 2280

aaacgggcct ggcggecctc ctteetetta catgagacce tectgtggcea titgeectty 2340
gtgceggget ggggeegggce geagtgaccc tgectgeget cecacactege tccacgggaa 2400
cagagagggt gagaagggcce cacccctege ctgecctcag tgtetttggt ggcaccttce 2460
ttgctggect ccagggegcet cageaccgeg tetgtaaggg cetgectgcet geteteggee 2520
tgacacgccg gecaggaggt ctgtagetgg ggaccagtaa gggcacagga tggtgecaggt 2580
aaaagcacat ctttctcaca ctttgctctt tggaaggecc aggagaacat ccgcgaagge 2640
tgttggaggt gctccgagea ctgtggeatg tetggcacat ggeccecagg ctgeggttge 2700
ctgggttggt tgggggagga agtggggagyg agtgttccgg gaccatggtg geccaggety 2760
cagccgcctt tgggecatce gagaggcetct ggcageccct gtgetttagg gagcaaccgt 2820
gagccegagec cagaggcectg ggectgeact gectgcagec gacatgegac agegttcect 2880
ccceegegtg cetageeggt geeggteegg geacagacce ceccagececc cgeectgeee 2940
cagggaagcc tgggcttcce gggaacaagg tggcatttgt ggagggageg ccegecaggee 3000
tggtctgctg gggecgectg cgetgggetg aagggaggga aaggeggcett gggectectg 3060
gaaggaggtg gccacccege gggectgegt gtetgetggg geggateecg cageteecte 3120
agcttgtect gagtcecttg ggtgtegttg agatigtigt tttttgaaga aacagaagat 3180
tctatttttt acagcgagcea agetgatttt cttatttttg tatccttttt cagatgtaat 3240

ttttatcttt gctccgatec teatttgetg gtgtgggtga gggatcegge ggeatggget 3300
ggtttcacce ccttcacgag gggecgceaga gtcacacget ggtgecgggg gtgetitggg 3360
gggagcetgeg cecgatcacca gattaageac atgtectatc ccaggeggtg gageggagee 3420

ceegtggete tggactgege ggacgttgge gtcaggatga ccacacggeg gectitcccg 3480
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aatggggaca gaaccegcte tgagecegtgg gtctggetee tgtaggggac tggetetett 3540

ggtgcaccag gggaggggga catatcccag tgaaccccac cttggegect gaggcaacac 3600
agggtgggca ctgacccacce cccaggggeg getgcagagg cagtgeccge agacaatgge 3660
cacacctctc tccccaggge ceggeagtge ccaaggatgg gtccggggcee teggggecaa 3720
tgagcgcctc ttectaggtg ctgggattca gtccccaaac acagegggag gggtecctgg 3780
ggcagatggg gctttaccag cgtcgggtgg tttagttcga gteccttttg tggagaaagg 3840
gagatgaaaa ctgaccacgt gccaggtgtg gccgaagece ccagggaggg ccacattcgg 3900
ggagegggag gtcgggggag ggecaccgac tggcetetget geccageacag geeeeteeet 3960
ggaagtcctc gggagcggag cgecggategg cacgggetet gggeteceeg tggagagaag 4020
ctgtagtttt taccaaattg tgtacatctg ggcagatgtt taatttctgt gactaatcac 4080
tgaactagac gaatgttaaa ttttttatgt ctgaagcctg agtctatttt ggatctgtaa 4140
ataatcattg ccagtgtgac ttitgticaa caaaaggatt gtactgtatt aagaaccgat 4200
gaaaaaaatt ctcctgtaac attitittaa gaaaacttg titgtttaaa gaaaaagtat 4260
tgtataaatt ataattttta tttaaataaa cctaaaatgc titgtgctaa ggctcaaaaa 4320
aaaaaaaaaa aaaaaaa 4337

<210> 30

<211> 578

<212> PRT

<213> Homo sapiens

<400> 30

Met Leu Arg Arg Leu Asp Lys lle Arg Phe Arg Gly His Lys Arg Asp
1 5 10 15

Asp Phe Leu Asp Leu Ala Glu Ser Pro Asn Ala Ser Asp Thr Glu Cys
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20 25 30

Ser Asp Glu lle Pro Leu Lys Val Pro Arg Thr Ser Pro Arg Asp Ser
35 40 45

Glu Glu Leu Arg Asp Pro Ala Gly Pro Gly Thr Leu lle Met Ala Thr
50 55 60

Gly Val Gln Asp Phe Asn Arg Thr Glu Phe Asp Arg Leu Asn Glu lle
65 70 75 80

Lys Gly His Leu Glu lle Ala Leu Leu Glu Lys His Phe Leu GIn Glu
85 90 95

Glu Leu Arg Lys Leu Arg Glu Glu Thr Asn Ala Glu Met Leu Arg GIn
100 105 110

Glu Leu Asp Arg Glu Arg Gin Arg Arg Met Glu Leu Glu Gin Lys Val
115 120 125

Gin Glu Val Leu Lys Ala Arg Thr Glu Glu GIn Met Ala GIn GIn Pro
130 135 140

Pro Lys Gly GIn Ala Gin Ala Ser Asn Gly Ala Glu Arg Arg Ser GIn
145 150 . 155 160

Gly Leu Ser Ser Arg Leu Gin Lys Trp Phe Tyr Glu Arg Phe Gly Glu
165 170 175

Tyr Val Glu Asp Phe Arg Phe GIn Pro Glu Glu Asn Thr Val Glu Thr
180 185 190
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Glu Glu Pro Leu Ser Ala Arg Arg Leu Thr Glu Asn Met Arg Arg Leu
195 200 205

Lys Arg Gly Ala Lys Pro Val Thr Asn Phe Val Lys Asn Leu Ser Ala
210 215 220

Leu Ser Asp Trp Tyr Ser Val Tyr Thr Ser Ala lle Ala Phe Thr Val
225 230 235 240

Tyr Met Asn Ala Val Trp His Gly Trp Ala lle Pro Leu Phe Leu Phe
245 250 255

Leu Ala lle Leu Arg Leu Ser Leu Asn Tyr Leu lle Ala Arg Gly Trp
260 265 270

Arg lle Gin Trp Ser lle Val Pro Glu Val Ser Glu Pro Val Glu Pro
275 280 285

Pro Lys Glu Asp Leu Thr Val Ser Glu Lys Phe Gln Leu Val Leu Asp
290 295 300

Val Ala GIn Lys Ala GIn Asn Leu Phe Gly Lys Met Ala Asp lle Leu
305 310 315 320

Glu Lys lle Lys Asn Leu Phe Met Trp Val GIn Pro Glu lle Thr Gin
325 330 335

Lys Leu Tyr Val Ala Leu Trp Ala Ala Phe Leu Ala Ser Cys Phe Phe
340 345 350

Pro Tyr Arg Leu Val Gly Leu Ala Val Gly Leu Tyr Ala Gly lle Lys
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355 360 365

Phe Phe Leu lle Asp Phe lle Phe Lys Arg Cys Pro Arg Leu Arg Ala
370 375 380

Lys Tyr Asp Thr Pro Tyr lle lle Trp Arg Ser Leu Pro Thr Asp Pro
385 390 395 400

Gln Leu Lys Glu Arg Ser Ser Ala Ala Val Ser Arg Arg Leu GIn Thr
405 410 415

Thr Ser Ser Arg Ser Tyr Val Pro Ser Ala Pro Ala Gly Leu Gly Lys
420 425 430

Glu Glu Asp Ala Gly Arg Phe His Ser Thr Lys Lys Gly Asn Phe His
435 440 445

Glu lle Phe Asn Leu Thr Glu Asn Glu Arg Pro Leu Ala Val Cys Glu
450 455 460

Asn Gly Trp Arg Cys Cys Leu lle Asn Arg Asp Arg Lys Met Pro Thr
465 470 475 480

Asp Tyr lle Arg Asn Gly Val Leu Tyr Val Thr Glu Asn Tyr Leu Cys
485 490 495

Phe Glu Ser Ser Lys Ser Gly Ser Ser Lys Arg Asn Lys Val lle Lys
500 505 510

Leu Val Asp lle Thr Asp lle GIn Lys Tyr Lys Val Leu Ser Val Leu
515 520 525
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Pro Gly Ser Gly Met Gly lle Ala Val Ser Thr Pro Ser Thr GIn Lys
530 535 540

Pro Leu Val Phe Gly Ala Met Val His Arg Asp Glu Ala Phe Glu Thr
545 550 555 560

lle Leu Ser Gin Tyr lle Lys lle Thr Ser Ala Ala Ala Ser Gly Gly
565 570 575

Asp Ser

<210> 31

<211> 2005

<212> DNA

<213> Homo sapiens

<400> 31
tttcctctca gggggcagea ggaagtgagg agaaaggget gggatgggag gecgggagegg 60

atgggaggga atggggtita tcaagtcetc ggcgagetge ccaacgggcea geagetggeg 120
caagtagcct agctggagag getcacccca ggaaggaggg aggecaccga cctactgggc 180
cgacggactc ccacacagtt cctgagetgg tgccaggeag gtgacacctc ctgcagecce 240
cagcatgcgg gcaggceccag gecccaccgt tacattggece ctggtgetgg cggtgtcatg 300
ggccatggag ctcaagceeca cagcaccacc catcttcact ggceggecct tigtggtage 360
gtgggacgtg cccacacagg actgtggece acgcectcaag gtgccactgg acctgaatge 420
ctitgatgtg caggcctcac ctaatgaggg ttttgtgaac cagaatatta ccatcticta 480
ccgegaccgt ctaggectgt atccacgett cgattctgee ggaaggtetg tgcatggtgg 540

tgtgccacag aatgtcagcece tttgggcaca ccggaagatg ctgcagaaac gtgtggageca 600
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ctacattcgg acacaggagt ctgcggggct ggeggtcate gactgggagg actggcgacc 660
totgtgggtg cgcaactgge aggacaaaga tgtgtatcge cggttatcac gecagetagt 720
ggccagtegt caccctgact ggectccaga ccgeatagte aaacaggceac aatatgagtt 780
tgagttcgca gcacagceagt tcatgctgga gacactgegt tatgtcaagg cagtgeggee 840
ccggcaccte tggggettct acctctttce tgactgctac aatcatgatt atgtgcagaa 900
ctgggagagc tacacaggcc getgecctga tgttgagatg geeccgeaatg accagetgge 960
ctggetgtgg getgagagea cggecctcett ceegtetgte tacctggacg agacacttge 1020
ttccteeege catggecgea acttigtgag cttcegtgtt caggaggccc ttegtgtgge 1080
tcgcacccac catgecaacc atgcactcee agtctacgte ttcacacgac ccacctacag 1140
ccgcaggctc acggggctta gtgagatgga cetcatctet accattggeg agagtgegge 1200
cctgggcegcea getggtgtea tectetgggg tgacgegggg tacaccacaa gcacggagac 1260
ctgccagtac ctcaaagatt acctgacacg getgetggte cectacgtgg tcaatgtgte 1320
ctgggccacc caatattgca geegggececa gtgecatgge catgggegct gtgtgegeeg 1380
caaccccagt gccagtacct tectgcatet cagecaccaac agtttcegee tagtgectgg 1440
ccatgcacct ggtgaaccce agetgegacc tgtgggggag cicagtiggg ccgacattga 1500
ccacctgcag acacacttcc getgecagtg ctacttggge tggagtggtg agcaatgecca 1560
gtgggaccat aggcaggcag ctggaggtgc cagcgaggec tgggetgggt cccacctcac 1620
cagtctgetg getetggeag cectggectt tacetggace ttgtagggot ctectgecta 1680
getgectage aagetggect ctaccacaag ggctetcetta ggcatgtagg accetgcagg 1740
gggtggacaa actggagtct ggagtgggca gageccecag gaageccagg agggeatcca 1800

taccagctcg cacccccctg ttctaagggg gaggggaagt ceetgggagg cecettetct 1860
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ccetgccaga ggggaaggag ggtacagetg ggetggggag gacctgacce tacteectty 1920
ccctagatag titattatta ttattatttt ggggtctctt ttgtaaatta aacataaaac 1980
aattgcttct ctgcttggat tttgt 2005
<210> 32
<211> 473
<212> PRT
<213> Homo sapiens
<400> 32

Met Arg Ala Gly Pro Gly Pro Thr Val Thr Leu Ala Leu Val Leu Ala
1 5 10 15

Val Ser Trp Ala Met Glu Leu Lys Pro Thr Ala Pro Pro lle Phe Thr
20 25 30

Gly Arg Pro Phe Val Val Ala Trp Asp Val Pro Thr GIn Asp Cys Gly
35 40 45

Pro Arg Leu Lys Val Pro Leu Asp Leu Asn Ala Phe Asp Val GIn Ala
50 55 60

Ser Pro Asn Glu Gly Phe Val Asn GIn Asn lle Thr lle Phe Tyr Arg
65 70 75 80

Asp Arg Leu Gly Leu Tyr Pro Arg Phe Asp Ser Ala Gly Arg Ser Val
85 90 95

His Gly Gly Val Pro GIn Asn Val Ser Leu Trp Ala His Arg Lys Met
100 105 110
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Leu GIn Lys Arg Val Glu His Tyr lle Arg Thr GIn Glu Ser Ala Gly
115 120 125

Leu Ala Val lle Asp Trp Glu Asp Trp Arg Pro Val Trp Val Arg Asn
130 135 140

Trp Gin Asp Lys Asp Val Tyr Arg Arg Leu Ser Arg Gin Leu Val Ala
145 150 155 160

Ser Arg His Pro Asp Trp Pro Pro Asp Arg lle Val Lys GIn Ala GIn
165 170 175

Tyr Glu Phe Glu Phe Ala Ala Gln GIn Phe Met Leu Glu Thr Leu Arg
180 185 190

Tyr Val Lys Ala Val Arg Pro Arg His Leu Trp Gly Phe Tyr Leu Phe
195 200 205

Pro Asp Cys Tyr Asn His Asp Tyr Val Gin Asn Trp Glu Ser Tyr Thr
210 215 220

Gly Arg Cys Pro Asp Val Glu Val Ala Arg Asn Asp Gln Leu Ala Trp
225 230 235 240

Leu Trp Ala Glu Ser Thr Ala Leu Phe Pro Ser Val Tyr Leu Asp Glu
245 250 255

Thr Leu Ala Ser Ser Arg His Gly Arg Asn Phe Val Ser Phe Arg Val
260 265 270

Gln Glu Ala Leu Arg Val Ala Arg Thr His His Ala Asn His Ala Leu
275 280 285
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Pro Val Tyr Val Phe Thr Arg Pro Thr Tyr Ser Arg Arg Leu Thr Gly
290 295 300

Leu Ser Glu Met Asp Leu lle Ser Thr lle Gly Glu Ser Ala Ala Leu
305 310 315 320

Gly Ala Ala Gly Val lle Leu Trp Gly Asp Ala Gly Tyr Thr Thr Ser
325 330 335

Thr Glu Thr Cys GIn Tyr Leu Lys Asp Tyr Leu Thr Arg Leu Leu Val
340 345 350

Pro Tyr Val Val Asn Val Ser Trp Ala Thr GIn Tyr Cys Ser Arg Ala
355 360 365

Gin Cys His Gly His Gly Arg Cys Val Arg Arg Asn Pro Ser Ala Ser
370 375 380

Thr Phe Leu His Leu Ser Thr Asn Ser Phe Arg Leu Val Pro Gly His
385 390 395 400

Ala Pro Gly Glu Pro Gin Leu Arg Pro Val Gly Glu Leu Ser Trp Ala
405 410 415

Asp lle Asp His Leu GIn Thr His Phe Arg Cys GIn Cys Tyr Leu Gly
420 425 430

Trp Ser Gly Glu GIn Cys GIn Trp Asp His Arg Gin Ala Ala Gly Gly
435 440 445
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Ala Ser Glu Ala Trp Ala Gly Ser His Leu Thr Ser Leu Leu Ala Leu
450 455 460

Ala Ala Leu Ala Phe Thr Trp Thr Leu
465 470

<210> 33

<211> 1629

<212> DNA

<213> Homo sapiens

<400> 33
acacatcagg ggcttgctct tgcaaaacca aaccacaaga cagactigca aaagaaggca 60

tgcacagctc agcactgctc tgttgectgg tectectgac tggggtgagg gecageccag 120
gccagggcac ccagtctgag aacagctgca cccacttcee aggcaacctg cctaacatge 180
ttcgagatct ccgagatgcece ticagcagag tgaagacttt ctitcaaatg aaggatcage 240
tggacaactt gttgttaaag gagtccttge tggaggactt taagggttac ctgggttgcc 300
aagccttgic tgagatgatc cagttttacc tggaggaggt gatgccccaa getgagaace 360
aagacccaga catcaaggcg catgtgaact ccctggggga gaacctgaag accctcagge 420
tgaggctacg gegctgteat cgatttctic cctgtgaaaa caagagcaag gecgtggage 480
aggtgaagaa tgcctttaat aagctccaag agaaaggcat ctacaaagcece atgagtgagt 540
ttgacatctt catcaactac atagaagcct acatgacaat gaagatacga aactgagaca 600
tcagggtggc gactctatag actctaggac ataaattaga ggtctccaaa atcggatcty 660
gggctctggg atagetgacc cagecccttg agaaacctta ttgtacctct cttatagaat 720
atttattacc tctgatacct caacccccat tictatttat ttactgaget tetctgtgaa 780

cgatttagaa agaagcccaa tattataatt titttcaata tttattattt tcacctgttt 840

Page 120



Sequence_Listing.txt
ttaagctgtt tccatagggt gacacactat ggtatttgag tgtittaaga taaattataa 900

gttacataag ggaggaaaaa aaatgtictt tggggagcca acagaagctt ccaticcaag 960
cctgaccacg ctttctaget gttgagetgt tttecctgac ctecctctaa tttatcttgt 1020
ctctgggctt ggggcttect aactgctaca aatactctta ggaagagaaa ccagggagee 1080
cctitgatga ttaattcacc ttccagtgtc tcggagggat teccectaacc teattccecca 1140
accacttcat tcttgaaagc tgtggccage tigttattta taacaaccta aatttggtic 1200
taggcecggge geggtggete acgectgtaa teccageact ttgggagget gaggegggtg 1260
gatcacttga ggtcaggagt tcctaaccag cetggtcaac atggtgaaac cecgtetcta 1320
ctaaaaatac aaaaattagc cgggcatggt ggcgegeacc tgtaatccca getactiggg 1380
aggctgaggc aagagaattg cttgaaccca ggagatggaa gttgcagtga getgatatca 1440
tgcecectgta ctecagecty ggtgacagag caagactclg tclcaaaaaa taaaaataaa 1500
aataaatttg gtictaatag aactcagttt taactagaat ttaticaatt ccictgggaa 1560
tgttacattg tttgtctgtc ttcatagcag attttaattt tgaataaata aatgtatctt 1620

attcacatc 1629

<210> 34

<211> 178

<212> PRT

<213> Homo sapiens

<400> 34

Met His Ser Ser Ala Leu Leu Cys Cys Leu Val Leu Leu Thr Gly Val
1 5 10 15

Arg Ala Ser Pro Gly Gin Gly Thr GIn Ser Glu Asn Ser Cys Thr His
20 25 30
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Phe Pro Gly Asn Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala Phe
35 40 45

Ser Arg Val Lys Thr Phe Phe Gin Met Lys Asp GIn Leu Asp Asn Leu
50 55 60

Leu Leu Lys Glu Ser Leu Leu Glu Asp Phe Lys Gly Tyr Leu Gly Cys
65 70 75 80

Gln Ala Leu Ser Glu Met lle GIn Phe Tyr Leu Glu Glu Val Met Pro
85 90 95

Gln Ala Glu Asn GIn Asp Pro Asp lle Lys Ala His Val Asn Ser Leu
100 105 110

Gly Glu Asn Leu Lys Thr Leu Arg Leu Arg Leu Arg Arg Cys His Arg
115 120 125

Phe Leu Pro Cys Glu Asn Lys Ser Lys Ala Val Glu GIn Val Lys Asn
130 135 140

Ala Phe Asn Lys Leu GIn Glu Lys Gly lle Tyr Lys Ala Met Ser Glu
145 150 155 160

Phe Asp lle Phe lle Asn Tyr lle Glu Ala Tyr Met Thr Met Lys lle
165 170 175

Arg Asn

<210> 35
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<211> 2970
<212> DNA
<213> Homo sapiens

<400> 35
agtgacgcca gggggcgagg ccageggege ggtcggatga gaggecgegg cggeaggtec 60

acctgggctt gcgaaggcac agattcceeg tccacagetc acgaccagat gcaccagcag 120
gagtccacat cgaggacgtc ctccgggeac tcccacgacce agtgaccagg agttaaactt 180
tgggatgtgc ccgtgatgtt ggaccacaag gacttagagg ccgaaatcca ceccttgaaa 240
aatgaagaaa gaaaatcgca ggaaaatctg ggaaatccat caaaaaatga ggataacgty 300
aaaagcgcgc ctccacagte ccggctetee cggtgécgag cggcggcgtt tittctttca 360
ttgtttctet gecttttigt ggtgttegte gicteatteg teatceegtg tecagaccgg 420
ccggegtcac agcgaatgtg gaggatagac tacagtgecg cigttatcta tgactticty 480
gctgtggatg atataaacgg ggacaggatc caagatgtic titttcttta taaaaacacc 540
aacagcagca acaatttcag ccgatcectgt gtggacgaag gettttecte tecctgcace 600
tttgcagctg ctgtgtcggg ggccaacgge agcacgctct gggagagacc tgtggcccaa 660
gacgtggccec tcgtggagtg tgctgtgece cagecaagag geagtgagge accttctgee 720
tgcatcctgg tgggcagacce cagtictttc attgcagtca actigticac aggggaaacc 780
ctgtggaacc acagcagcag cttcagcggg aatgegteca teetgagecc tetgetgcag 840
gtgcctgatg tggacggega tggggceccca gacctgetgg ttctcaccea ggagegggag 900
gaggttagtg gccacctcta ctecggeage accgggeacc agattggect cagaggcage 960
cttggtgtgg acggggaaag tggcticete cticacgtca ccaggacagg tgcccactac 1020
atcctctttc cetgegeaag ctecctetge ggetgetetg tgaagggtct ctacgagaag 1080

gtgaccggga geggeggecc gttcaagagt gaccegeact gggagagceat getcaatgee 1140
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accacccgea ggatgcetttc ccacagctct ggageagtge getacctgat geatgtccca 1200
gggaacgcceg gtgcagatgt gettctigtg ggctcagagg cettegtget getggacggg 1260
caggagctga cgcctegetg gacacccaag geagceccatg tcctgagaaa acccatettc 1320
ggccgctaca aaccagacac cttggctgta gccgttgaga acggaactgg caccgacaga 1380
cagatcctgt ttctggacct tggcactgga gccgtcctgf gtagcctagce cctccegage 1440
cteeetgggg gtecactgte cgecagectg cecgaccgeag accaccgete agecttctic 1500
ttctggggcce tccacgaget ggggageace agcgagacgg agaccgggga ggeecggeac 1560
agcctgtaca tgttccacce caccctgeeg cgegtgetge tggagetgge caatgtetet 1620
acccacattg tcgectttga cgecgtectg tttgagccaa gecgecacge cgectacatc 1680
cttctgacag gecceggeaga ctcagaggea ceeggectgg tetctgtgat caagcacaag 1740
gtgcgggacc ttgtcccaag cagcagggtg gtccgectgg gtgagggtag gecagacagt 1800
gaccaagcca tcagggaccg gttctceegg ctgeggtace agagtgaggce gtagaggcac 1860
gccagcecaga gectgtggag agacteegcece tgetgacact aaacgtcetg ggaagtggge 1920
ccttceetgg gtetetgeac tgactceece actectgacc ctggtgatgg tegecactgg 1980
gcagcagcag ccttaccagt cctecatgat cacacccagg gacctgeatg ggtgagggga 2040
caccctgggce ctetetceeg cecageatcec teectgagte ceccacacagg gecteactet 2100
gcaccccacc agggtcecge tcacaccagg cagecttcat agtggtetee ctggecacet 2160
tgggcagagc tgggtcatge agcaccecat cettaccegg tgeectetee ttgecagett 2220
ctceecagge cagageggec atcgegtaga aagaaccagg gtgtcecegg gacaggecgt 2280
cccccaccecc atcetgtaga agtcecattee cetttteect cetgtgcetet gtcccccaag 2340

gagtcatgga actcagggta ctgggcctca acgggaacct gagacagctc cagettcgca 2400
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gececttceeg gagetacagg gggatectet ageatggggg gtgtgacttg gttectttga 2460
ccaggtcctg tgaggaagcec tggagcaagg gtctccecca gecaggatggg tggggeetge 2520
tctggagetg ageccgtggce cgcetcacagg tgtecttagt ggtgtigeag cigtetactg 2580
getgcatgtg ctgtgaatat cccaaggaac tggetgtgga atgegtattt gggteagtet 2640
gtgccctcte agtagacact ggagctgctc tgtccctgaa gaggecccegt gccccaggeca 2700
tggcaagcegce ctgectetee cetteeggty ctcacacgee cacgecegtge caccegatge 2760
aggactcacc tctgtgectt getgetectg aggeccaagg geagecatgg tgetetgtac 2820
tgctcgggee geccaggtea cagagcectga gettegtage caaageagcec tgatgaccca 2880
cccaccaagg aagaaagcag aataaacatt tttgcactgc ctgaaaaacc ccggtggtca 2940
ggcgtgagcc taaaaaaaaa aaaaaaaaaa 2970
<210> 36
<211> 552
<212> PRT
<213> Homo sapiens
<400> 36

Met Leu Asp His Lys Asp Leu Glu Ala Glu lle His Pro Leu Lys Asn
1 5 10 15

Glu Glu Arg Lys Ser Gin Glu Asn Leu Gly Asn Pro Ser Lys Asn Glu
20 25 30

Asp Asn Val Lys Ser Ala Pro Pro GIn Ser Arg Leu Ser Arg Cys Arg
35 40 45

Ala Ala Ala Phe Phe Leu Ser Leu Phe Leu Cys Leu Phe Val Val Phe
50 55 60
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Val Val Ser Phe Val lle Pro Cys Pro Asp Arg Pro Ala Ser GIn Arg
65 70 75 80

Met Trp Arg lle Asp Tyr Ser Ala Ala Val lle Tyr Asp Phe Leu Ala
85 90 95

Val Asp Asp lle Asn Gly Asp Arg lle Gin Asp Val Leu Phe Leu Tyr
100 105 110

Lys Asn Thr Asn Ser Ser Asn Asn Phe Ser Arg Ser Cys Val Asp Glu
115 120 125

Gly Phe Ser Ser Pro Cys Thr Phe Ala Ala Ala Val Ser Gly Ala Asn
130 135 140

Gly Ser Thr Leu Trp Glu Arg Pro Val Ala GIn Asp Val Ala Leu Val
145 150 155 160

Glu Cys Ala Val Pro GIn Pro Arg Gly Ser Glu Ala Pro Ser Ala Cys
165 170 175

lle Leu Val Gly Arg Pro Ser Ser Phe lle Ala Val Asn Leu Phe Thr
180 185 190

Gly Glu Thr Leu Trp Asn His Ser Ser Ser Phe Ser Gly Asn Ala Ser
195 200 205

lle Leu Ser Pro Leu Leu GIn Val Pro Asp Val Asp Gly Asp Gly Ala
210 215 220
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Pro Asp Leu Leu Val Leu Thr GIn Glu Arg Glu Glu Val Ser Gly His
225 230 235 240

Leu Tyr Ser Gly Ser Thr Gly His GIn lle Gly Leu Arg Gly Ser Leu
245 250 255

Gly Val Asp Gly Glu Ser Gly Phe Leu Leu His Val Thr Arg Thr Gly
260 265 270

Ala His Tyr lle Leu Phe Pro Cys Ala Ser Ser Leu Cys Gly Cys Ser
275 280 285

Val Lys Gly Leu Tyr Glu Lys Val Thr Gly Ser Gly Gly Pro Phe Lys
290 295 300

Ser Asp Pro His Trp Glu Ser Met Leu Asn Ala Thr Thr Arg Arg Met
305 310 315 320

Leu Ser His Ser Ser Gly Ala Val Arg Tyr Leu Met His Val Pro Gly
325 330 335

Asn Ala Gly Ala Asp Val Leu Leu Val Gly Ser Glu Ala Phe Val Leu
340 345 350

Leu Asp Gly GIn Glu Leu Thr Pro Arg Trp Thr Pro Lys Ala Ala His
355 360 365

Val Leu Arg Lys Pro lle Phe Gly Arg Tyr Lys Pro Asp Thr Leu Ala
370 375 380

Val Ala Val Glu Asn Gly Thr Gly Thr Asp Arg Gin lle Leu Phe Leu
385 390 395 400
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Asp Leu Gly Thr Gly Ala Val Leu Cys Ser Leu Ala Leu Pro Ser Leu
405 410 415

Pro Gly Gly Pro Leu Ser Ala Ser Leu Pro Thr Ala Asp His Arg Ser
420 425 430

Ala Phe Phe Phe Trp Gly Leu His Glu Leu Gly Ser Thr Ser Glu Thr
435 440 445

Glu Thr Gly Glu Ala Arg His Ser Leu Tyr Met Phe His Pro Thr Leu
450 455 460

Pro Arg Val Leu Leu Glu Leu Ala Asn Val Ser Thr His lle Val Ala
465 470 475 480

Phe Asp Ala Val Leu Phe Glu Pro Ser Arg His Ala Ala Tyr lle Leu
485 490 495

Leu Thr Gly Pro Ala Asp Ser Glu Ala Pro Gly Leu Val Ser Val lle
500 505 510

Lys His Lys Val Arg Asp Leu Val Pro Ser Ser Arg Val Val Arg Leu
515 520 525

Gly Glu Gly Gly Pro Asp Ser Asp Gin Ala lle Arg Asp Arg Phe Ser
530 535 540

Arg Leu Arg Tyr GIn Ser Glu Ala
545 550
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<210> 37
<211> 3675
<212> DNA
<213> Homo sapiens

<400> 37
tagacctcag cttcctetgt caccatggtg ccggetegge tgggeecgge ggtcgecatg 60

gtaactgggg cgggtcgcag ggtectggea ggetgggege atgegegegg ggactacaag 120
cegegeegeg ctgeegetgg cecctcagea accctegaca tggegetgag geggecaccg 180
cgactccggce tetgegeteg getgectgac tictteetge tgetgetttt caggggetge 240
ctgatagggg ctgtaaatct caaatccagce aatcgaacce cagtggtaca ggaatttgaa 300
agtgtggaac tgtcttgcat cattacggat tcgcagacaa gtgaccccag gatcgagtgg 360
aagaaaattc aagatgaaca aaccacatat gtgtttitty acaacaaaat tcagggagac 420
ttggcgggte gtgcagaaat actggggaag acatccetga agatetggaa tgtgacacgg 480
agagactcag ccctttatcg ctgtgaggtc gttgctcgaa atgaccgcaa ggaaattgat 540
gagattgtga tcgagttaac tgtgcaagtg aagccagtga ccectgtetg tagagtgccg 600
aaggctgtac cagtaggcaa gatggcaaca ctgcactgcc aggagagtga gggeccaccce 660
cggcctcact acagctggta tcgcaatgat gtaccactge ccacggattc cagagccaat 720
cccagatttc gcaattcttc tttccactta aactctgaaa caggeacttt ggtgttcact 780
gctgttcaca aggacgactc tgggcagtac tactgcattg cttccaatga cgcaggetca 840
gccaggtgtg aggagcagga gatggaagtc tatgacctga acattggegg aattattggg 900
ggggttctgg ttgtecttge tgtactggee ctgatcacgt tgggeatetg cigtgcatac 960
agacgtggct acttcatcaa caataaacag gatggagaaa gttacaagaa cccagggaaa 1020

ccagatggag ttaactacat ccgcactgac gaggagggceg acttcagaca caagtcatcg 1080
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tttgtgatct gagaccegeg gtgtggctga gagegceacag agegeacgtg cacataccte 1140

tgctagaaac tectgtcaag gcagegagag ctgatgcact cggacagage tagacactca 1200
ttcagaagct tttcgttttg gccaaagttg accactactc ttcttactct aacaagecac 1260
atgaatagaa gaattttcct caagatggac ccggtaaata taaccacaag gaagcgaaac 1320
tgggtgegtt cactgagttg ggttcctaat ctgtttctgg cetgattcee gcatgagtat 1380
tagggtgatc ttaaagagtt tgctcacgta aacgcecgtg ctgggecctg tgaageccage 1440
atgttcacca ctggtcgttc agcagccacg acagcaccat gtgagatgge gaggtggetg 1500
gacagcacca gcagcegcatc ccggegggaa cccagaaaag gettcttaca cageagectt 1560
acttcatcgg cccacagaca ccaccgeagt ticttcttaa aggctctget gatcggtgtt 1620
gcagtgtcca ttgtggagaa gctttttgga tcagcatitt gtaaaaacaa ccaaaatcag 1680
gaaggtaaat tggttgctgg aagagggatc ttgcctgagg aaccctgcett gtccaacagg 1740
gtgtcaggat ttaaggaaaa ccticgtctt aggctaagtc tgaaatggta ctgaaatatg 1800
ctittctatg ggtctigtt attttataaa attttacatc taaatttttg ctaaggatgt 1860

attttgatta ttgaaaagaa aattictatt taaactgtaa atatattgic atacaatgtt 1920
aaataaccta tttttttaaa aaagttcaac ttaaggtaga agttccaage tactagtgtt 1980
aaattggaaa atatcaataa ttaagagtat tttacccaag gaatcctctc atggaagttt 2040
actgtgatgt tectitictc acacaagtit tagcctittt cacaagggaa ctcatactgt 2100
ctacacatca gaccatagtt gcttaggaaa ccttaaaaa ticcagttaa gcaatgttga 2160
aatcagtttg catctcttca aaagaaacct ctcaggttag ctttgaactg cctcttectg 2220
agatgactag gacagtctgt acccagaggc cacccagaag ccctcagatg tacatacaca 2280

gatgccagtc agctcctggg gttgegecag gegeceeege tetageteac tgttgecteg 2340
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ctgtctgcca ggaggccectg ceatecttgg geectggeag tggetgtgte ccagtgaget 2400

ttactcacgt ggcccttget tcatccagea cagetetcag gtgggeactg cagggacact 2460
ggtgtcttce atgtagegtc ccagctttgg getectgtaa cagacctctt titggttatg 2520
gatggctcac aaaatagggc ccccaatget attitttitt titaagtitg tttaattatt 2580
tgttaagatt gtctaaggcc aaaggcaatt gcgaaatcaa gtctgtcaag tacaataaca 2640
tttttaaaag aaaatggatc ccactgticc tctttgccac agagaaagca cccagacgee 2700
acaggctctg tcgcatttca aaacaaacca tgatggagtg gcggcecagte cagectitta 2760
aagaacgtca ggtggagcag ccaggtgaaa ggcctggegg ggaggaaagt gaaacgcctg 2820
aatcaaaagc agttttctaa ttttgacttt aaatttttca tccgccggag acactgetcc 2880
catttgtggg gggacattag caacatcact cagaagectg tgttcticaa gagcaggtgt 2940
tctcagcecte acatgecctg cegtgetgga ctcaggactg aagtgetgta aagcaaggag 3000
ctgctgagaa ggagcactce actgtgtgcece tggagaatgg ctctcactac tcacctigtc 3060
tttcagcttc cagtgtcttg ggttttttat actttgacag ctttttttta attgcataca 3120

tgagactgtg ttgacttttt ttagttatgt gaaacacttt gccgcaggece gectggcaga 3180
ggcaggaaat gctccageag tggctcagtg cteectggtg tetgetgeat ggeatectgg 3240
atgcttagca tgcaagttce ctccatcatt gecaccttgg tagagaggga tggetcccca 3300
ccctcagegt tggggattca cgcetccagec tecttcttgg ttgtcatagt gatagggtag 3360
ccttattgee cectettctt ataccctaaa accttctaca ctagtgecat gggaaccagg 3420
tctgaaaaag tagagagaag tgaaagtaga gtctgggaag tagctgecta taactgagac 3480
tagacggaaa aggaatactc gtgtatttta agatatgaat gtgactcaag actcgaggcc 3540

gatacgaggc tgtgattctg cctttggatg gatgttgctg tacacagatg ctacagactt 3600

Page 131



Sequence_Listing.txt
gtactaacac accgtaattt ggcatttgtt taacctcatt tataaaagct tcaaaaaaac 3660

ccaaaaaaac ccaaa 3675

<210> 38

<211> 355

<212> PRT

<213> Homo sapiens

<400> 38

Met Val Pro Ala Arg Leu Gly Pro Ala Val Ala Met Val Thr Gly Ala
1 5 10 15

Gly Arg Arg Val Leu Ala Gly Trp Ala His Ala Arg Gly Asp Tyr Lys
20 25 30

Pro Arg Arg Ala Ala Ala Gly Pro Ser Ala Thr Leu Asp Met Ala Leu
35 40 45

Arg Arg Pro Pro Arg Leu Arg Leu Cys Ala Arg Leu Pro Asp Phe Phe
50 55 60

Leu Leu Leu Leu Phe Arg Gly Cys Leu lle Gly Ala Val Asn Leu Lys
65 70 75 80

Ser Ser Asn Arg Thr Pro Val Val GIn Glu Phe Glu Ser Val Glu Leu
85 90 95

Ser Cys lle lle Thr Asp Ser Gln Thr Ser Asp Pro Arg lle Glu Trp
100 105 110

Lys Lys lle GIn Asp Glu GIn Thr Thr Tyr Val Phe Phe Asp Asn Lys
115 120 125
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lle GIn Gly Asp Leu Ala Gly Arg Ala Glu lle Leu Gly Lys Thr Ser
130 135 140

Leu Lys lle Trp Asn Val Thr Arg Arg Asp Ser Ala Leu Tyr Arg Cys
145 150 155 160

Glu Val Val Ala Arg Asn Asp Arg Lys Glu lle Asp Glu lle Val lle
165 170 175

Glu Leu Thr Val GIn Val Lys Pro Val Thr Pro Val Cys Arg Val Pro
180 185 190

Lys Ala Val Pro Val Gly Lys Met Ala Thr Leu His Cys Gln Glu Ser
195 200 205

Glu Gly His Pro Arg Pro His Tyr Ser Trp Tyr Arg Asn Asp Val Pro
210 215 220

Leu Pro Thr Asp Ser Arg Ala Asn Pro Arg Phe Arg Asn Ser Ser Phe
225 230 235 240

His Leu Asn Ser Glu Thr Gly Thr Leu Val Phe Thr Ala Val His Lys
245 250 255

Asp Asp Ser Gly GIn Tyr Tyr Cys lle Ala Ser Asn Asp Ala Gly Ser
260 265 270

Ala Arg Cys Glu Glu Gin Giu Met Giu Val Tyr Asp Leu Asn lle Gly
275 280 285

Gly lle lle Gly Gly Val Leu Val Val Leu Ala Val Leu Ala Leu lle
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290 295 300

Thr Leu Gly lle Cys Cys Ala Tyr Arg Arg Gly Tyr Phe lle Asn Asn
3056 310 315 320

Lys GIn Asp Gly Glu Ser Tyr Lys Asn Pro Gly Lys Pro Asp Gly Val
325 330 335

Asn Tyr lle Arg Thr Asp Glu Glu Gly Asp Phe Arg His Lys Ser Ser
340 345 350

Phe Val lle
355

<210> 39

<211> 2581

<212> DNA

<213> Homo sapiens

<400> 39
agtgagcgac acagagcggg ccgccaccgce cgageagecc tceggeagte teegegteeg 60

ttaagcecgce gggtecteeg cgaateggeg gtgggtecgg cagecgaatg cageccegeca 120
gcgagegecc ggecggeagg acgcagagee cggageacgg cagecegggg ccegggeceg 180
aggcgcegec gectecaceg cegeageege cggeecccga ggcagagege acgeggecee 240
ggcaggctcg geeegeagec cccatggagg gageegtgea getgetgage cgegagggee 300
acagcgtgge ccacaactcc aagcggcact accacgatge cttegtggee atgagecgca 360
tgcgecageg cggecteety tgegacateg tectgeacgt ggetgccaag gagateegty 420
cgcacaaagt ggtgctggec tectgeagec cetacticca cgecatgtic acaaatgaga 480

tgagcgagag ccgccagacc cacgtgacge tgcacgacat cgaccctcag gectiggace 540
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agctggtgea gtttgectac acggcetgaga ttgtggtgag cgagggeaat gtgcagactc 600
tgctcecage cgecagtcete ctgcagetga atggegteeg agacgcttge tgcaagtttc 660
tactgagtca gctcgaccec tccaactgec tgggtatceg gggetttgee gatgegeact 720
cctgcagega cetgetcaag gecgeccaca ggtacgtget geageactte gtggacgtgg 780
ccaagaccga ggagtttatg ctgctgecce tgaaacaggt tetggaactg gtctctageg 840
acagcctgaa cgtgcctica gaggaggagg tctaccgagce cgtectgage tgggtgaaac 900
acgacgtgga cgcccgcagg cagcatgtce cacggetcat gaagtgtgtg cggetgeect 960
tgctgageeg cgactteetg ctgggecacg tggatgccga gagectggtg aggecaccace 1020
ctgactgcaa ggacctcctc atcgaggcecc tgaagttcca cetgetgect gagcagaggg 1080
gegtectagg caccagecegce acacgtccee ggegetgega gggggeeggg cetgtgettt 1140
ttgctgtggg cggcgggagc ctgtttgeca tccacggaga ctgtgaggec tacgacacge 1200
gcaccgaccg ctggcacgtg gtggcecteca tgtccacgeg cecgggeecgg gtgggagtgg 1260
ctgcggtggg gaaccggcte tatgetgtgg geggetatga tgggacetca gacctggeta 1320
ccgtggagtc ctacgaccee gtgactaaca cgtggcagee ggaggtgtce atgggcacaa 1380
ggcgaagctg cetgggtatg gecgecttge atggactect gtactcggee ggeggcetatg 1440
acggggcctc ctgectgaac agtgctgaac getacgacce cetgaccgga acgtggacgt 1500
ccgtegetge catgageace cggaggegcet atgtgegagt ggecacgett gatgggaace 1560
tgtatgctgt gggeggctac gacagetect cacacctggce cactgtggag aagtatgage 1620
cccaggtgaa cgtgtggtcg ccegtggegt ceatgetgag ccgacgeage tcagegggeg 1680
tggcegtgct ggagggtgec ctgtacgtgg cagggggcaa cgacggeacce agetgectca 1740

actcggtaga gagatacagt ccaaaggctg gagcectggga aagegtggeg cccatgaata 1800
Page 135



Sequence_Listing.txt
tccgcaggag cacgeatgac ctggtggeca tggacggatg gttgtacgee gtggggggta 1860
acgacggtag ctccagcctc aactccatcg agaagtacaa cccgaggace aacaagtggg 1920
tggccgeate ctgcatgttc acceggegea geagtgtggg tatggegatg ctggagetge 1980
tcaatttcce gecgecatee teceecgacgce tgteegtgte ctecaccage ctetgaccca 2040
cctaccacca gaggectgcea gecteccaca tgecttaagg ggaccegtgge ceccaccagg 2100
gacgtcctge gecateegtt cacgtetetg catccattce ttcatgtett tatttagtty 2160
ttatttatt tagttatita tcttatttat tgaggggtga ggagtgccac ggctgeccgt 2220
ttacaccttt agegtctggt ccteetgegt gtecteeect cecactgectg catgggggge 2280
gcggggagtg accaggeggg ggcctcaccg ccccagggcece gttgectget cagacettge 2340
aggctgtgga gcaagaggcc ctgggtctet ccaagcaget gcagacceca getcgaattt 2400
tgcacatggc ggggtcccgg gaagggtggg gagceagttgt cettectgte gtegtetgee 2460
gtgtgccate tttcctggat ctigtagtgg gtgcacacge gtgeactggg accccacaca 2520
gcaatacgag tccaacttaa taaacacatt tctggggtic cicaaaaaaa aaaaaaaaaa 2580
a 2581
<210> 40
<211> 642
<212> PRT
<213> Homo sapiens
<400> 40

Met GIn Pro Arg Ser Glu Arg Pro Ala Gly Arg Thr GIn Ser Pro Glu
1 5 10 15

His Gly Ser Pro Gly Pro Gly Pro Glu Ala Pro Pro Pro Pro Pro Pro
20 25 30
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Gln Pro Pro Ala Pro Glu Ala Glu Arg Thr Arg Pro Arg Gin Ala Arg
35 40 45

Pro Ala Ala Pro Met Glu Gly Ala Val Gin Leu Leu Ser Arg Glu Gly
50 55 60

His Ser Val Ala His Asn Ser Lys Arg His Tyr His Asp Ala Phe Val
65 70 75 80

Ala Met Ser Arg Met Arg Gin Arg Gly Leu Leu Cys Asp lle Val Leu
85 90 95

His Val Ala Ala Lys Glu lle Arg Ala His Lys Val Val Leu Ala Ser
100 105 110

Cys Ser Pro Tyr Phe His Ala Met Phe Thr Asn Glu Met Ser Glu Ser
115 120 125

Arg GIn Thr His Val Thr Leu His Asp lle Asp Pro Gln Ala Leu Asp
130 135 140

Gln Leu Val GIn Phe Ala Tyr Thr Ala Glu lle Val Val Gly Glu Gly
145 150 155 160

Asn Val GIn Thr Leu Leu Pro Ala Ala Ser Leu Leu Gin Leu Asn Gly
165 170 175

Val Arg Asp Ala Cys Cys Lys Phe Leu Leu Ser Gin Leu Asp Pro Ser
180 185 190

Page 137



Sequence_Listing.txt
Asn Cys Leu Gly lle Arg Gly Phe Ala Asp Ala His Ser Cys Ser Asp
195 200 205

Leu Leu Lys Ala Ala His Arg Tyr Val Leu GIn His Phe Val Asp Val
210 215 220

Ala Lys Thr Glu Glu Phe Met Leu Leu Pro Leu Lys Gin Val Leu Glu
225 230 235 240

Leu Val Ser Ser Asp Ser Leu Asn Val Pro Ser Glu Glu Glu Val Tyr
245 250 255

Arg Ala Val Leu Ser Trp Val Lys His Asp Val Asp Ala Arg Arg Gin
260 265 270

His Val Pro Arg Leu Met Lys Cys Val Arg Leu Pro Leu Leu Ser Arg
275 280 285

Asp Phe Leu Leu Gly His Val Asp Ala Glu Ser Leu Val Arg His His
290 295 300

Pro Asp Cys Lys Asp Leu Leu lle Glu Ala Leu Lys Phe His Leu Leu
305 310 315 320

Pro Glu Gin Arg Gly Val Leu Gly Thr Ser Arg Thr Arg Pro Arg Arg
325 330 335

Cys Glu Gly Ala Gly Pro Val Leu Phe Ala Val Gly Gly Gly Ser Leu
340 345 350

Phe Ala lle His Gly Asp Cys Glu Ala Tyr Asp Thr Arg Thr Asp Arg
355 360 365
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Trp His Val Val Ala Ser Met Ser Thr Arg Arg Ala Arg Val Gly Val
370 375 380

Ala Ala Val Gly Asn Arg Leu Tyr Ala Val Gly Gly Tyr Asp Gly Thr
385 390 395 400

Ser Asp Leu Ala Thr Val Glu Ser Tyr Asp Pro Val Thr Asn Thr Trp
405 410 415

Gln Pro Glu Val Ser Met Gly Thr Arg Arg Ser Cys Leu Gly Val Ala
420 425 430

Ala Leu His Gly Leu Leu Tyr Ser Ala Gly Gly Tyr Asp Gly Ala Ser
435 440 445

Cys Leu Asn Ser Ala Glu Arg Tyr Asp Pro Leu Thr Gly Thr Trp Thr
450 455 460

Ser Val Ala Ala Met Ser Thr Arg Arg Arg Tyr Val Arg Val Ala Thr
465 470 475 480

Leu Asp Gly Asn Leu Tyr Ala Val Gly Gly Tyr Asp Ser Ser Ser His
485 490 495

Leu Ala Thr Val Glu Lys Tyr Glu Pro GIn Val Asn Val Trp Ser Pro
500 505 510

Val Ala Ser Met Leu Ser Arg Arg Ser Ser Ala Gly Val Ala Val Leu
515 520 525
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Glu Gly Ala Leu Tyr Val Ala Gly Gly Asn Asp Gly Thr Ser Cys Leu
530 535 540

Asn Ser Val Glu Arg Tyr Ser Pro Lys Ala Gly Ala Trp Glu Ser Val
545 550 555 560

Ala Pro Met Asn lle Arg Arg Ser Thr His Asp Leu Val Ala Met Asp
565 570 575

Gly Trp Leu Tyr Ala Val Gly Gly Asn Asp Gly Ser Ser Ser Leu Asn
580 585 590

Ser lle Glu Lys Tyr Asn Pro Arg Thr Asn Lys Trp Val Ala Ala Ser
595 600 605

Cys Met Phe Thr Arg Arg Ser Ser Val Gly Val Ala Val Leu Glu Leu
610 615 620

Leu Asn Phe Pro Pro Pro Ser Ser Pro Thr Leu Ser Val Ser Ser Thr
625 630 635 640

Ser Leu

<210> 41

<211> 1897

<212> DNA

<213> Homo sapiens

<400> 41
actcttcgte atcacctcte ctattcgect ggacaagctc atgtttgcag gagcaccatg 60

fettgetegt ctegegecte ctectccagg getggaggea geagetcage cagggtgtet 120
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gctggtggaa geagcticag cagtggaage agatgtggte tggggggceag ctcggeccag 180

ggcttccgag gaggagcecag cagcetgcage ctgagtggag gatetagegg tgcttttggg 240
ggcagctttg gagggggctt tggtagetge tcagtagggg gtggttttgg gggagettca 300
ggctctggga caggatttgg tgggggttct agettiggeg gggtetetgg atttggcagg 360
ggttctggat tctgtgggag tictagattc agcagtggtg ctactggagg ctictacage 420
tatggtggtg gtatgggagg tggtatigge gatggggggc tittctctgg aggggaaaag 480
caaaccatgc agaacctcaa tgaccgcttg gecaattace tagacaaggt cagagecctg 540
gaggaggcta acactgatct ggagaacaaa atcaaggagt ggtatgacaa atatgggect 600
gggtctggag acggtggatc gggaagagat tatagcaaat actattcaat aattgaagat 660
ctcagaaacc agatcattgc tgccactgtt gaaaatgctg ggatcatitt gcacattgac 720
aatgccagat tggctgctga tgacttcaga ctgaagtatg agaacgagcet gtgtctccgg 780
cagagcgtgg aggctgacat caatggectg cggaaagtce tggatgacct gactatgacc 840
cgctctgacc tggagatgca gattgagagt ttcaccgagg agctagecta cctgaggaag 900
aaccacgagg aggaaatgaa gaatatgcaa ggaagctctg gaggggaggt gaccgtagaa 960
atgaatgctg cgccagggac cgacctgacc aaattactga atgacatgag ggcgcagtac 1020
gaggagctgg ctgagcaaaa ccgecgagag getgaggage ggticaacaa gcagagegeca 1080
tcactacaag cacaaatctc cactgatgct ggggcageca ctictgccaa gaatgagata 1140
acagaactaa aacgtaccct gcaagccctg gaaattgage ttcagtceca actggecatg 1200
aaaagctccc tggagggaac cctggetgac acagaagcetg getacgtgge tcagetgtca 1260
gaaattcaaa cgcagatcag tgccctggag gaggagatct gecagatetg gggtgagact 1320

aaatgccaga acgcagagta caagcaattg ctggacatca agacacgect ggaggtggag 1380
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atcgagacct accgecgect getcgatgga gagggaggty gttctagttt tgcagaattt 1440

ggtggtagaa actcaggatc tgtaaacatg ggatccaggg atctggtatc tggtgactca 1500
agatctggaa gctgttctgg tcaaggacga gattcaagca agactagagt gactaagact 1560
atcgtagagg agttggtgga tggcaaggtt gtctcgtctc aagtcagceag tatttctgag 1620
gtgaaagtta aataaggaac ttccagatca acaaaagtgt ctticaaaga aaaaaaaatc 1680
aagaaggaca caagcgaaga aatggcatca atctaggcat ctttctggat aatttcagga 1740
aaagcttcag tccagaaatg gatgactagc caacttttct geatcttctt atttcctcat 1800
tagaatgctc ttgaaatagc tgaattaaca actttgcttt aattgttict atgcttcaat 1860
aaatttactt ttgcaagtta aaaaaaaaaa aaaaaaa 1897

<210> 42

<211> 525

<212> PRT

<213> Homo sapiens

<400> 42

Met Ser Cys Ser Ser Arg Ala Ser Ser Ser Arg Ala Gly Gly Ser Ser
1 5 10 15

Ser Ala Arg Val Ser Ala Gly Gly Ser Ser Phe Ser Ser Gly Ser Arg
20 25 30

Cys Gly Leu Gly Gly Ser Ser Ala GIn Gly Phe Arg Gly Gly Ala Ser
35 40 45

Ser Cys Ser Leu Ser Gly Gly Ser Ser Gly Ala Phe Gly Gly Ser Phe
50 55 60

Gly Gly Gly Phe Gly Ser Cys Ser Val Gly Gly Gly Phe Gly Gly Ala
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65 70 75 80

Ser Gly Ser Gly Thr Gly Phe Gly Gly Gly Ser Ser Phe Gly Gly Val
85 90 95

Ser Gly Phe Gly Arg Gly Ser Gly Phe Cys Gly Ser Ser Arg Phe Ser
100 105 110

Ser Gly Ala Thr Gly Gly Phe Tyr Ser Tyr Gly Gly Gly Met Gly Gly
115 120 125

Gly Val Gly Asp Gly Gly Leu Phe Ser Gly Gly Glu Lys Gin Thr Met
130 135 140

Gln Asn Leu Asn Asp Arg Leu Ala Asn Tyr Leu Asp Lys Val Arg Ala
145 150 165 160

Leu Glu Glu Ala Asn Thr Asp Leu Glu Asn Lys lle Lys Glu Trp Tyr
165 170 175

Asp Lys Tyr Gly Pro Gly Ser Gly Asp Gly Gly Ser Gly Arg Asp Tyr
180 185 190

Ser Lys Tyr Tyr Ser lle lle Glu Asp Leu Arg Asn Glin lle lle Ala
195 200 205

Ala Thr Val Glu Asn Ala Gly lle lle Leu His lle Asp Asn Ala Arg
210 215 220

Leu Ala Ala Asp Asp Phe Arg Leu Lys Tyr Glu Asn Glu Leu Cys Leu
225 230 235 240
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Arg Gln Ser Val Glu Ala Asp lle Asn Gly Leu Arg Lys Val Leu Asp
245 250 255

Asp Leu Thr Met Thr Arg Ser Asp Leu Glu Met Gin lle Glu Ser Phe
260 265 270

Thr Glu Glu Leu Ala Tyr Leu Arg Lys Asn His Glu Glu Glu Met Lys
275 280 285

Asn Met GIn Gly Ser Ser Gly Gly Glu Val Thr Val Glu Met Asn Ala
290 295 300

Ala Pro Gly Thr Asp Leu Thr Lys Leu Leu Asn Asp Met Arg Ala Gin
305 310 315 320

Tyr Glu Glu Leu Ala Glu GIn Asn Arg Arg Glu Ala Glu Glu Arg Phe
325 330 335

Asn Lys GIn Ser Ala Ser Leu GIn Ala Gin lle Ser Thr Asp Ala Gly
340 345 350

Ala Ala Thr Ser Ala Lys Asn Glu lle Thr Glu Leu Lys Arg Thr Leu
355 360 365

Gin Ala Leu Glu lle Glu Leu GIn Ser GIn Leu Ala Met Lys Ser Ser
370 375 380

Leu Giu Gly Thr Leu Ala Asp Thr Glu Ala Gly Tyr Val Ala Gin Leu
385 390 395 400

Ser Glu lle GIn Thr Gin lle Ser Ala Leu Glu Glu Glu lle Cys GIn
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405 410 415

lle Trp Gly Glu Thr Lys Cys GIn Asn Ala Glu Tyr Lys GIn Leu Leu
420 425 430

Asp lle Lys Thr Arg Leu Glu Val Glu lle Glu Thr Tyr Arg Arg Leu
435 440 445

Leu Asp Gly Glu Gly Gly Gly Ser Ser Phe Ala Glu Phe Gly Gly Arg
450 455 460

Asn Ser Gly Ser Val Asn Met Gly Ser Arg Asp Leu Val Ser Gly Asp
465 470 475 480

Ser Arg Ser Gly Ser Cys Ser Gly GIn Gly Arg Asp Ser Ser Lys Thr
485 490 495

Arg Val Thr Lys Thr lle Val Glu Glu Leu Val Asp Gly Lys Val Val
500 505 510

Ser Ser GIn Val Ser Ser lle Ser Glu Val Lys Val Lys
515 520 525

<210> 43

<211> 1283

<212> DNA

<213> Homo sapiens

<400> 43
attctaaccg caaggagtag cggaggggag gtcgtgatgg cggegecgga ggeggaggtt 60

ctgtcctcag cegeagtece tgatttggag tggtatgaga agtccgaaga aactcacgec 120

tcccagatag aactacttga gacaagcetct acgcaggaac ctctcaacge ttcggaggee 180
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ttttgcccaa gagactgcat ggtaccagtg gtgtttcetg ggcctgtgag ccaggaagge 240
tgctgtcagt ttacttgtga acttctaaag catatcatgt atcaacgcca geagetecct 300
ctgecctatg aacagcttaa geactittac cgaaaacctt cteccccagge agaggagatg 360
ctgaagaaga aacctcgggc caccactgag gtgagcagca ggaaatgcca acaageectg 420
gcagaactgg agagtgtcct cagccacctg gaggacttct ttgcacggac actagtaccg 480
cgagtgctga ttctectigg gggcaatgec ctaageccca aggagttcta tgaactcgac 540
ttgtctctge tggeccecta cagegtggac cagagectga gecacageage tigtitgcge 600
cgtctettcc gagecatatt catggctgat gectttageg agcettcaggc tectecactc 660
atgggcaccg tcgtcatgge acagggacac cgcaactgtg gagaagattg gtticgacce 720
aagctcaact atcgagtgcce cageceggggc cataaactga ctgtgacccet gtcatgtgge 780
agaccttcca tccgaaccac ggcttgggaa gactacattt ggttccagge accagtgaca 840
tttaaaggct tccgecgagtg aatgagtgct tettaatcct aaaaacacaa tggctgaatt 900
atctttctce atgtggegct gaatcaccca tetggtttgg agctagagtt gettectggt 960
gagagaggaa gcaactctcc ttetggttgt ctgecteeee teagatttee tgataggetg 1020
atggcatgtg gctgtgactg tgactgtaat cattgctgaa caacatctct tigaatcaaa 1080
ggttgatitt cccagagggt getgggtcag geatttctat taggagtigg aaagcaaaaa 1140
tgggtccata gacactctat ggaggtgtce ctttctgete tttgetgtgt cctttcagaa 1200
tttttaccag gaacataatg tggatgtgac ttatgaactt aaatataaaa taaatagatt 1260
cttattatat tttccigaaa aaa 1283

<210> 44
<211> 274
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<212> PRT

<213> Homo sapiens

<400> 44

Met Ala Ala Pro Glu Ala Glu Val Leu Ser Ser Ala Ala Val Pro Asp
1 5 10 15

Leu Glu Trp Tyr Glu Lys Ser Glu Glu Thr His Ala Ser Gin lle Glu
20 25 30

Leu Leu Glu Thr Ser Ser Thr GIn Glu Pro Leu Asn Ala Ser Glu Ala
35 40 45

Phe Cys Pro Arg Asp Cys Met Val Pro Val Val Phe Pro Gly Pro Val
50 55 60

Ser GIn Glu Gly Cys Cys GIn Phe Thr Cys Glu Leu Leu Lys His lle
65 70 75 80

Met Tyr Gin Arg GIn GIn Leu Pro Leu Pro Tyr Glu GIn Leu Lys His
85 90 95

Phe Tyr Arg Lys Pro Ser Pro GIn Ala Glu Glu Met Leu Lys Lys Lys
100 105 110

Pro Arg Ala Thr Thr Glu Val Ser Ser Arg Lys Cys GIn Gin Ala Leu
115 120 125

Ala Glu Leu Glu Ser Val Leu Ser His Leu Glu Asp Phe Phe Ala Arg
130 135 140

Thr Leu Val Pro Arg Val Leu lle Leu Leu Gly Gly Asn Ala Leu Ser
145 150 155 160
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Pro Lys Glu Phe Tyr Glu Leu Asp Leu Ser Leu Leu Ala Pro Tyr Ser
165 170 175

Val Asp Gin Ser Leu Ser Thr Ala Ala Cys Leu Arg Arg Leu Phe Arg
180 185 190

Ala lle Phe Met Ala Asp Ala Phe Ser Glu Leu GIn Ala Pro Pro Leu
195 200 205

Met Gly Thr Val Val Met Ala GIn Gly His Arg Asn Cys Gly Glu Asp
210 215 220

Trp Phe Arg Pro Lys Leu Asn Tyr Arg Val Pro Ser Arg Gly His Lys
225 230 235 240

Leu Thr Val Thr Leu Ser Cys Gly Arg Pro Ser lle Arg Thr Thr Ala
245 250 255

Trp Glu Asp Tyr lle Trp Phe GIn Ala Pro Val Thr Phe Lys Gly Phe
260 265 270

Arg Glu

<210> 45

<211> 2297

<212> DNA

<213> Homo sapiens

<400> 45
aaccacaaaa cccgecaggce cggtgeggga getgeggage atcegetgeg gtectegeceg
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agacccccge geggattege cggtecttee cgegggegeg acagagetgt cetcgeacct 120

ggatggcagc aggggcegeceg gggtectetc gacgecagag agaaatctéa tcatctgtgc 180
agcctictta aagcaaacta agaccagagg gaggattatc ctigacctit gaagaccaaa 240
actaaactga aatttaaaat gttcttcggg ggagaaggga gettgactta cactttggta 300
ataatttgct tcctgacact aaggctgtct getagtcaga attgectcaa aaagagtcta 360
gaagatgttg tcattgacat ccagtcatct cttictaagg gaatcagagg caatgagcce 420
gtatatactt caactcaaga agactgcatt aattcttgct gttcaacaaa aaacatatca 480
ggggacaaag catgtaactt gatgatctic gacactcgaa aaacagctag acaacccaac 540
tgctacctat ttttctgtcc caacgaggaa gectgtccat tgaaaccage aaaaggactt 600
atgagttaca ggataattac agattttcca tctttgacca gaaatttgcc aagccaagag 660
ttaccccagg aagattctct cttacatgge caattticac aagcagtcac tceectagee 720
catcatcaca cagattattc aaagcccacc gatatctcat ggagagacac actttctcag 780
aagtttggat cctcagatca ctiggagaaa ctatttaaga tggatgaagc aagtgcccag 840
ctecttgett ataaggaaaa aggcecattct cagagttcac aattttcetc tgatcaagaa 900
atagctcatc tgctgcctga aaatgtgagt gegetcecag ctacggtgge agttgettet 960
ccacatacca ccteggctac tccaaagece gecaccctte tacccaccaa tgettcagty 1020
acaccttctg ggacttccca gecacagetg gecaccacag ctecacctgt aaccactgtc 1080
acttctcagc ctcccacgac ceteatttct acagttttta cacgggetge ggctacacte 1140
caagcaatgg ctacaacagc agttctgact accacctttc aggcacctac ggactcgaaa 1200
ggcagcttag aaaccatacc gtttacagaa atctccaacc taactttgaa cacagggaat 1260

gtgtataacc ctactgcact ttctatgtca aatgtggagt cttccactat gaataaaact 1320
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gcttcetggg aaggtaggga ggcecagtcea ggeagttcct cccagggceag tgttccagaa 1380

aatcagtacg gccttccatt tgaaaaatgg cticttatcg ggtcectgct ctitggtgtc 1440
ctgttcctgg tgataggcct cgtectectg ggtagaatec tetcggaate actcegcagg 1500
aaacgttact caagactgga ttatttgatc aatgggatct atgtggacat ctaaggatgg 1560
aactcggtgt ctcttaattc atttagtaac cagaagccca aatgcaatga gtttctgetg 1620
acttgctagt cttagcagga ggttgtattt tgaagacagg aaaatgcece ctictgettt 1680
cetttttttt ttttggagac agagtcttge tttgttgcce aggetggagt gcagtagcac 1740
gatctcggct ctcaccgeaa ceteegtete ctgggttcaa gegatictee tgectcagee 1800
tcctaagtat ctgggattac aggcatgtge caccacacct gggtgatttt tgtattttta 1860
gtagagacgg ggtttcacca tgttggtcag getggtetea aactectgac ctagtgatce 1920
acccteeteg gecteccaaa gtgetgggat tacaggeatg agecaccaca getggeceee 1980
tictgtttta tgtttggtit ttgagaagga atgaagtggg aaccaaatta ggtaatitty 2040
ggtaatctgt ctctaaaata ttagctaaaa acaaagcetct atgtaaagta ataaagtata 2100
attgccatat aaatttcaaa attcaactgg cttttatgca aagaaacagg ttaggacatc 2160
taggttccaa ttcattcaca ttcttggtic cagataaaat caactgtita tatcaatttc 2220
taatggattt gettttcttt ttatatggat tectttaaaa cttattccag atgtagttcc 2280
ttccaattaa atatttg 2297

<210> 46

<211> 431

<212> PRT

<213> Homo sapiens

<400> 46
Met Phe Phe Gly Gly Glu Gly Ser Leu Thr Tyr Thr Leu Val lle lle
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1 5 10 15

Cys Phe Leu Thr Leu Arg Leu Ser Ala Ser GIn Asn Cys Leu Lys Lys
20 25 30

Ser Leu Glu Asp Val Val lle Asp lle GIn Ser Ser Leu Ser Lys Gly
35 40 45

lle Arg Gly Asn Glu Pro Val Tyr Thr Ser Thr GIn Glu Asp Cys lle
50 55 60

Asn Ser Cys Cys Ser Thr Lys Asn lle Ser Gly Asp Lys Ala Cys Asn
65 70 75 80

Leu Met lle Phe Asp Thr Arg Lys Thr Ala Arg Gin Pro Asn Cys Tyr
85 90 95

Leu Phe Phe Cys Pro Asn Glu Glu Ala Cys Pro Leu Lys Pro Ala Lys
100 105 110

Gly Leu Met Ser Tyr Arg lle lle Thr Asp Phe Pro Ser Leu Thr Arg
115 120 125

Asn Leu Pro Ser GIn Glu Leu Pro GIn Glu Asp Ser Leu Leu His Gly
130 135 140

Gln Phe Ser Gin Ala Val Thr Pro Leu Ala His His His Thr Asp Tyr
145 150 155 160

Ser Lys Pro Thr Asp lle Ser Trp Arg Asp Thr Leu Ser GIn Lys Phe
165 170 175
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Gly Ser Ser Asp His Leu Glu Lys Leu Phe Lys Met Asp Glu Ala Ser
180 185 190

Ala GlIn Leu Leu Ala Tyr Lys Glu Lys Gly His Ser GIn Ser Ser GIn
195 200 205

Phe Ser Ser Asp Gin Glu lle Ala His Leu Leu Pro Glu Asn Val Ser
210 215 220

Ala Leu Pro Ala Thr Val Ala Val Ala Ser Pro His Thr Thr Ser Ala
225 230 235 240

Thr Pro Lys Pro Ala Thr Leu Leu Pro Thr Asn Ala Ser Val Thr Pro
245 250 255

Ser Gly Thr Ser GIn Pro GIn Leu Ala Thr Thr Ala Pro Pro Val Thr
260 265 270

Thr Val Thr Ser Gin Pro Pro Thr Thr Leu lle Ser Thr Val Phe Thr
275 280 285

Arg Ala Ala Ala Thr Leu GIn Ala Met Ala Thr Thr Ala Val Leu Thr
290 295 300

Thr Thr Phe GIn Ala Pro Thr Asp Ser Lys Gly Ser Leu Glu Thr lle
305 310 315 320

Pro Phe Thr Glu lle Ser Asn Leu Thr Leu Asn Thr Gly Asn Val Tyr
325 330 335

Asn Pro Thr Ala Leu Ser Met Ser Asn Val Glu Ser Ser Thr Met Asn
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340 345 350

Lys Thr Ala Ser Trp Glu Gly Arg Glu Ala Ser Pro Gly Ser Ser Ser
355 360 365

Gln Gly Ser Val Pro Glu Asn Gln Tyr Gly Leu Pro Phe Glu Lys Trp
370 375 380

Leu Leu lle Gly Ser Leu Leu Phe Gly Val Leu Phe Leu Val lle Gly
385 390 395 400

Leu Val Leu Leu Gly Arg lle Leu Ser Glu Ser Leu Arg Arg Lys Arg
405 410 415

Tyr Ser Arg Leu Asp Tyr Leu lle Asn Gly lle Tyr Val Asp lle
420 425 430

<210> 47

<211> 1336

<212> DNA

<213> Homo sapiens

<400> 47
gcgaggtggg gtaggcggge aaggegggceg ccgaggtttg caaaggeteg cageggecag 60

aaacccggct ccgageggeg geggeeegge ttecgetgee cgtgagetaa ggacggtecg 120
cteectetag ccagetcega atcctgatce aggegggggce caggggeccce tegectceece 180
tctgaggacce gaagatgagc ttectctica gcagecgctc tictaaaaca ticaaaccaa 240
agaagaatat ccctgaagga tctcatcagt atgaactctt aaaacatgca gaagcaactc 300
taggaagtgg gaatctgaga caagctgtta tgttgcctga gggagaggat ctcaatgaat 360

ggattgctgt gaacactgtg gatticttta accagatcaa catgttatat ggaactatta 420
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cagaattctg cactgaagca agctgtccag tcatgtctge aggtccgaga tatgaatatc 480
actgggcaga tggtactaat attaaaaagc caatcaaatg tictgcacca aaatacatty 540
actattigat gactigggtt caagatcagc ttgatgatga aactctttit cctictaaga 600
ttggtatcce atttcccaaa aactttatgt ctgtggcaaa gactaticta aagegtetgt 660
tcagggttta tgcccatatt tatcaccage actttgatic tgtgatgcag ctgcaagagg 720
aggeccacct caacacctcc tttaagcact ttatttictt tgttcaggag tttaatctga 780
ttgataggceg tgagcetggea cetcticaag aattaataga gaaacttgga tcaaaagaca 840
gataaatgtt tctictagaa cacagttacc cccttgctic atctattgct agaactatct 900
cattgctatc tgttatagac tagtgataca aactttaaga aaacaggata aaaagatacc 960
cattgcctgt gtctactgat aaaattatcc caaaggtagg ttggtgtgat agtttccgag 1020
taagacctta aggacacagc caaatcttaa gtactgtgtg accactcttg ttgttatcac 1080
atagtcatac ttggttgtaa tatgtgatgg ttaacctgta gcttataaat ttacttatta 1140
ttcttttact catttactca gtcattictt tacaagaaaa tgattgaatc tgttttaggt 1200
gacagcacaa tggacattaa gaatttccat caataattta tgaataagtt tccagaacaa 1260
atttcctaat aacacaatca gattggtitt attcttttat tttacgaata aaaaatgtat 1320
ttttcagtaa aaaaaa 1336
<210> 48
<211> 216
<212> PRT
<213> Homo sapiens
<400> 48

Met Ser Phe Leu Phe Ser Ser Arg Ser Ser Lys Thr Phe Lys Pro Lys
1 5 10 15
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Lys Asn lle Pro Glu Gly Ser His GIn Tyr Glu Leu Leu Lys His Ala
20 25 30

Glu Ala Thr Leu Gly Ser Gly Asn Leu Arg Gin Ala Val Met Leu Pro
35 40 45

Glu Gly Glu Asp Leu Asn Glu Trp lle Ala Val Asn Thr Val Asp Phe
50 55 60

Phe Asn GIn lle Asn Met Leu Tyr Gly Thr lle Thr Glu Phe Cys Thr
65 70 75 80

Glu Ala Ser Cys Pro Val Met Ser Ala Gly Pro Arg Tyr Glu Tyr His
85 90 95

Trp Ala Asp Gly Thr Asn lle Lys Lys Pro lle Lys Cys Ser Ala Pro
100 105 110

Lys Tyr lle Asp Tyr Leu Met Thr Trp Val GIn Asp GIn Leu Asp Asp
115 120 125

Glu Thr Leu Phe Pro Ser Lys lle Gly Val Pro Phe Pro Lys Asn Phe
130 135 140

Met Ser Val Ala Lys Thr lle Leu Lys Arg Leu Phe Arg Val Tyr Ala
145 150 155 160

His lle Tyr His GIn His Phe Asp Ser Val Met GIn Leu GIn Glu Glu
165 170 175
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Ala His Leu Asn Thr Ser Phe Lys His Phe lle Phe Phe Val Gin Glu
180 185 190

Phe Asn Leu lle Asp Arg Arg Glu Leu Ala Pro Leu GIn Glu Leu lle
195 200 205

Glu Lys Leu Gly Ser Lys Asp Arg
210 215

<210> 49

<211> 5381

<212> DNA

<213> Homo sapiens

<400> 49
attgagaggc caccgggaaa ccattgagaa geccecggagg accggectga gcggaggegg 60

agactagagc ggccgccggc acgacccgcc ttcaggegta cgacgaccge ggcecggggg 120
ctctgagtgg ccaaagegge ggcacttict gegtggecce ggaaggacat agageggaag 180
gcgggagaaa gaagtagecg gcaggeggag gcageccgag ggggeggttg catgtgtgee 240
agacgttcgt agcccactga gettectcac gecggetgte geagegecta gececacceg 300
geggcctete ctgegettce ggggecgtgg cgagetagtg cgectgegtg ceggeccate 360
cgegegcectt gcagetgtee ttgegtcgge cageggecag acagtteetg cagegettac 420
cgectggect cteggttceg cggegeaceg gagggeagcea tgtcgeggeg geggecacage 480
gacgagaacg acggtgggca gcctcacaaa aggagaaaga cctctgatge aaatgaaact 540
gaagatcatt tggaatcttt aatatgtaaa gtaggagaaa agagtgcctg ctctttggag 600
agcaacctag aaggcttgge tggtgttttg gaagctgate ttectaacta caagagcaag 660

atcttaaggc ttctitgtac agttgcacge ctattacctg agaagctgac aatttataca 720
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acattagttg gactactgaa tgccaggaat tacaattttg gtggagaatt tgtagaagecc 780

atgattcgtc aacttaaaga atcattgaaa gcaaacaatt ataatgaagc cgtgtattty 840
gtcegtittt tatctgatcet tgtgaattgt catgtgattg ccgecccate aatggttget 900
atgtttgaaa attttgtaag cgtaactcag gaagaagatg tacctcaggt gcgacgagat 960
tggtatgtgt atgcattict gtcatctttg ccctgggtty gaaaggagtt gtacgaaaag 1020
aaagatgcag agatggaccg catctttgcc aacactgaaa getatcttaa aagacgccaa 1080
aagactcatg tacccatgtt acaggtatgg actgctgata aaccacatcc acaagaagag 1140
tatttagatt gectgtggge ccagattcag aaattgaaaa aggatcgetg gcaggaacgg 1200
cacatcctaa gaccttatct tgcctttgac ageatcctgt gtgaagcact gcagcacaat 1260
ctgcectectt ttacaccacc tcctcacact gaagaticag tgtacccaat gccaagggte 1320
atcttcagaa tgtttgatta cacagatgat cccgagggtc ctgtcatgce agggagtcat 1380
tcagtggaaa gatttgtaat agaagagaat cttcactgca tcattaagtc ccactggaag 1440
gaaaggaaga ctigtgctgc acagttagtg agctatccag ggaagaacaa gatcccctty 1500
aactaccaca tagttgaggt gatctttgca gagcetgtttc aacttccage acccectcac 1560
attgatgtga tgtacacaac actcctcatt gaactgtgca aacttcaacc tggctctcta 1620
ccccaagtic ttgcacagge aactgaaatg ctatacatge gtttggacac aatgaacact 1680
acctgtgtag acaggtttat taattggttt tctcatcatc taagtaactt ccagttcegt 1740
tggagctggg aagattggtc agattgtctt agtcaagatc ctgaaagtcc caaaccgaag 1800
tttgtaagag aagtictaga aaaatgtatg aggtigtctt accatcagceg tatattagat 1860
attgttccte ctacctictc agetctgtgt cctgcaaacce caacctgeat ttacaagtat 1920

ggagatgaaa gtagcaattc tcticctgga cattctgttg cectetgttt agetgttgec 1980
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tttaaaagta aggcaaccaa tgatgaaatc ttcagcattc tgaaagatgt accaaatcct 2040

aaccaggatg atgacgacga tgaaggattc agttttaacc cattgaaaat agaagtcttt 2100
gtacagactc tgctacactt ggcagccaaa teattcagee actecticag tgetetigeca 2160
aagtttcatg aagtcticaa aaccctagct gaaagtgatg aaggaaagtt acatgtgcta 2220
agagttatgt ttgaggtctg gaggaaccat ccacagatga ttgctgtact agtggataag 2280
atgattcgta cacaaatagt tgattgtgct gccgtagcaa attggatctt ctcticagaa 2340
ctatctcgtg actttaccag attgtttgtt tgggaaattt tgcactctac aattcgtaag 2400
atgaacaaac atgtcctgaa gatccagaaa gagctggaag aagctaaaga gaaacttget 2460
aggcaacaca aacggcgaag tgatgatgac gacagaagca gtgacaggaa agacggggtt 2520
cttgaggaac aaatagaacg acttcaggaa aaagtggaat ctgctcagag tgaacaaaag 2580
aatcttttce tcgttatatt tcageggttt atcatgatet tgaccgagea cetagtacga 2640
tgcgaaactg atgggaccag tgtattaaca ccatggtata agaactgtat agagaggctg 2700
cagcagatct fcctacagca tcaccaaata atccagcagt acatggtgac cctggagaac 2760
cttctcttca ctgctgaatt agaccctcat atcttggecg tgttccagcea gttctgtgee 2820
ctgcaggect aagggtcatt titicctcat gtcaaggttt titttgatat cttaaaataa 2880

tttgtcttat tttttgatgg tttgaatgct tgctttcttg tagtatectt tcactictta 2940

aaggaaacaa aggggaagag gacagtgaat gaacatggca ttacttttaa ttgccctgaa 3000
aagcaaatac ttcctaacgg cagtaatgtg actatgacca tgatatatta tatatgtgac 3060
agatacaaat tctctgtgat cagtttgtta tittttttct ccttaaggca caaaataatt 3120
gatttgaggt atgtgaaaca ctagaggtca accttacata gtatatagaa ctgatgggtt 3180

tacccagcta cccagtagea taactttica cagetcgggg atgaattaac atggetgaaa 3240
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taaaactaaa agtatggttt ttaaactttg gcatttcatg atttatcatc tcactctact 3300

ctaaaactgg tggttictta ctgaaggtgt tctccatttg aaattttatc ticaaagtat 3360
ttttaagtag tatctttaag acatgacttg ttagtaataa aagtgttact agttggaaga 3420
gtagctctca aatttgtctt aatgtaaatc acctgggaat ctttcaagtt attttgaaat 3480
ttaaaccacc gtctggggat ggaacgcaga catcctcagt aatccttaaa gtttccccag 3540
gtgattccag gtttggtcac cattatctta gageatetac teacttcetc tagecttggg 3600
gttatttgtc caaggtcttg tagtgagtta cagaatacta aagtggatgt agaagtggtc 3660
agattgactg aaactatacc ctgaattaga tgtgagttta gattttgttt atatggaacc 3720
tgatccaaaa aactacgaag tcetgagctt gtttcetgta tagtactgat getgaaataa 3780
gatgacagca gtttgtaaaa taatacacaa atatgaggaa tigtctgaca ttccaaattt 3840
cgaggatttt tagacttttt tcattaaacc ttagaaaaaa attaccagta atcctacaac 3900
tactggtagt gttgttgtgc atttgcacaa aataggtata attttttctt attacatccc 3960
aagtttatga tgcattaagc gtittgcata ttttgatata ttttigcttt ggtttaccat 4020
acattttagt ggctacagaa tgtagtctgc ttaataaatg ggaattccta gaatgtitaa 4080
ataccatact atttaagaca aaatacaaaa tatccagaaa aatccaggtt gcgtggetgg 4140
ttagtaaagg actaaaaccc aggttcttgg ctaaatgttt tcgtttatac tgtttatctt 4200
tcccattget taagcacage acaaactatg taattatata taattacagt tgacccttga 4260
acaacatggg tttgaactgt gtgagtctce ttacacacag gttttcttcc acccctgaga 4320
tggcaagacc agccccttgt cticctcage ctgctcaacg tgaagatgat gaggatgaag 4380
acctttatga tgatccactt ctacttatta aatagtaaat atattttttt cttatgattt 4440

tattttcttt tetctagett cataagaata tagcatatgg getgggegcea gtggetcacg 4500
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cctgtaatce cageactttg ggaggctgag gecgggceggat cacaaggtca ggagatigag 4560

accatcetgg ctaacacagt gaaaccctgt ctctactaaa aacacaaaaa cttagccagg 4620
cgtggtggta catggctgta gtcccagcta cttgggaggce tgagacagga gaatcgetty 4680
aacctgggag gtggaggttt cagtgagcca agattgtgce actgcactce agectgggty 4740
atggagcgag gctctgtctc aaaaaagaaa aaaaatatat agcatataac atacaaaatg 4800
agtttatcaa ctgttigtta ttggtaagtc agcagtgggc tattggtggt taagttttgg 4860
gggagtcaaa agttacatgc aaatttttta ctgtgcgggg tgtcagcatc cctaacccca 4920
tgttgttcaa gggtcaactg tagtttaaaa tgactcctgt ctcaaaaaac caaaggataa 4980
cctttaaggg attggtaact ttgactcaaa actgcttigt aatctttica caatgtacty 5040
aaaagtgtgg ctagttatgt ttgatccaca tictagagaa atttgtaggt tttaatttct 5100
tttctcttgg tectetcttc atgtataatg gttgctttta acagctgttc getgatgtgg 5160
tectgetetg teecagteta geagctitag tgtatggaaa aattgaacta ggaattgagt 5220
tttgaagaaa taaaggtgta agagcaaaca ttcaacagtt gctgtcccca gtaatgaagt 5280
tcatacagac aaaagatggc atgtcactgt acatcatacc tigcaataaa tattctgtta 5340
aattgtgctg gtgcaattta acatgctttt gtcaaagtaa a 5381

<210> 50

<211>790

<212> PRT

<213> Homo sapiens

<400> 50

Met Ser Arg Arg Arg His Ser Asp Glu Asn Asp Gly Gly Gin Pro His
1 5 10 15

Lys Arg Arg Lys Thr Ser Asp Ala Asn Glu Thr Glu Asp His Leu Glu
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20 25 30

Ser Leu lle Cys Lys Val Gly Glu Lys Ser Ala Cys Ser Leu Glu Ser
35 40 45

Asn Leu Glu Gly Leu Ala Gly Val Leu Glu Ala Asp Leu Pro Asn Tyr
50 55 60

Lys Ser Lys lle Leu Arg Leu Leu Cys Thr Val Ala Arg Leu Leu Pro
65 70 75 80

Glu Lys Leu Thr lle Tyr Thr Thr Leu Val Gly Leu Leu Asn Ala Arg
85 90 95

Asn Tyr Asn Phe Gly Gly Glu Phe Val Glu Ala Met lle Arg GIn Leu
100 105 110

Lys Glu Ser Leu Lys Ala Asn Asn Tyr Asn Glu Ala Val Tyr Leu Val
115 120 125

Arg Phe Leu Ser Asp Leu Val Asn Cys His Val lle Ala Ala Pro Ser
130 135 140

Met Val Ala Met Phe Glu Asn Phe Val Ser Val Thr GIn Glu Glu Asp
145 150 155 160

Val Pro GIn Val Arg Arg Asp Trp Tyr Val Tyr Ala Phe Leu Ser Ser
165 170 175

Leu Pro Trp Val Gly Lys Glu Leu Tyr Glu Lys Lys Asp Ala Glu Met
180 185 190
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Asp Arg lie Phe Ala Asn Thr Glu Ser Tyr Leu Lys Arg Arg Gin Lys
195 200 205

Thr His Val Pro Met Leu GIn Val Trp Thr Ala Asp Lys Pro His Pro
210 215 220

Gin Glu Glu Tyr Leu Asp Cys Leu Trp Ala Gin lle GIn Lys Leu Lys
225 230 235 240

Lys Asp Arg Trp Gin Glu Arg His lle Leu Arg Pro Tyr Leu Ala Phe
245 250 255

Asp Ser lie Leu Cys Glu Ala Leu GIn His Asn Leu Pro Pro Phe Thr
260 265 270

Pro Pro Pro His Thr Glu Asp Ser Val Tyr Pro Met Pro Arg Val lle
275 280 285

Phe Arg Met Phe Asp Tyr Thr Asp Asp Pro Glu Gly Pro Val Met Pro
290 295 300

Gly Ser His Ser Val Glu Arg Phe Val lle Glu Glu Asn Leu His Cys
305 310 315 320

lle lle Lys Ser His Trp Lys Glu Arg Lys Thr Cys Ala Ala Gin Leu
325 330 335

Val Ser Tyr Pro Gly Lys Asn Lys lle Pro Leu Asn Tyr His lle Val
340 345 350

Glu Val lle Phe Ala Glu Leu Phe GIn Leu Pro Ala Pro Pro His lle
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355 360 365

Asp Val Met Tyr Thr Thr Leu Leu lle Glu Leu Cys Lys Leu Gln Pro
370 375 380

Gly Ser Leu Pro Gin Val Leu Ala Gin Ala Thr Glu Met Leu Tyr Met
385 390 395 400

Arg Leu Asp Thr Met Asn Thr Thr Cys Val Asp Arg Phe lle Asn Trp
405 410 415

Phe Ser His His Leu Ser Asn Phe Gin Phe Arg Trp Ser Trp Glu Asp
420 425 430

Trp Ser Asp Cys Leu Ser GIn Asp Pro Glu Ser Pro Lys Pro Lys Phe
435 440 445

Val Arg Glu Val Leu Glu Lys Cys Met Arg Leu Ser Tyr His Gin Arg
450 455 460

lle Leu Asp lle Val Pro Pro Thr Phe Ser Ala Leu Cys Pro Ala Asn
465 470 475 480

Pro Thr Cys lle Tyr Lys Tyr Gly Asp Glu Ser Ser Asn Ser Leu Pro
485 490 495

Gly His Ser Val Ala Leu Cys Leu Ala Val Ala Phe Lys Ser Lys Ala
500 505 510

Thr Asn Asp Glu lle Phe Ser lle Leu Lys Asp Val Pro Asn Pro Asn
515 520 525
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Gln Asp Asp Asp Asp Asp Glu Gly Phe Ser Phe Asn Pro Leu Lys lle
530 535 540

Glu Val Phe Val GIn Thr Leu Leu His Leu Ala Ala Lys Ser Phe Ser
545 550 555 560

His Ser Phe Ser Ala Leu Ala Lys Phe His Glu Val Phe Lys Thr Leu
565 570 575

Ala Glu Ser Asp Glu Gly Lys Leu His Val Leu Arg Val Met Phe-Giu
580 585 590

Val Trp Arg Asn His Pro Gin Met lle Ala Val Leu Val Asp Lys Met
595 600 605

lle Arg Thr Gin lle Val Asp Cys Ala Ala Val Ala Asn Trp lle Phe
610 615 620

Ser Ser Glu Leu Ser Arg Asp Phe Thr Arg Leu Phe Val Trp Glu lle
625 630 635 640

Leu His Ser Thr lle Arg Lys Met Asn Lys His Val Leu Lys lle Gin
645 650 655

Lys Glu Leu Glu Glu Ala Lys Glu Lys Leu Ala Arg GIn His Lys Arg
660 665 670

Arg Ser Asp Asp Asp Asp Arg Ser Ser Asp Arg Lys Asp Gly Val Leu
675 680 685

Glu Glu Glin lle Glu Arg Leu GIn Glu Lys Val Glu Ser Ala GIn Ser
Page 164



Sequence_Listing.txt
690 695 700

Glu GIn Lys Asn Leu Phe Leu Val lle Phe Gin Arg Phe lle Met lle
705 710 715 720

Leu Thr Glu His Leu Val Arg Cys Glu Thr Asp Gly Thr Ser Val Leu
725 730 735

Thr Pro Trp Tyr Lys Asn Cys lle Glu Arg Leu GIn GIn lle Phe Leu
740 745 750

GlIn His His GIn lle lle GIn Gin Tyr Met Val Thr Leu Glu Asn Leu
755 760 765

Leu Phe Thr Ala Glu Leu Asp Pro His lle Leu Ala Val Phe GIn Gin

770 775 780
Phe Cys Ala Leu GIn Ala
785 790
<210> 51
<211> 818
<212> DNA

<213> Homo sapiens

<400> 51
agtcctgtgt ccgggeeceg aggcacagee agggeaccag gtggageacc agetacgegt 60

ggcgcagcege agegteccta gcaccgagec tecegeagee gecgagatge tgecgaacaga 120
gagetgeege cecaggtege cecgeeggaca ggtggeegeg gegteeeege tectgetget 180
getgetgetg ctegeetggt gegegggcge ctgccgaggt getecaatat tacctcaagg 240

attacagcct gaacaacagc tacagttgtg gaatgagata gatgatactt gttcgtcttt 300
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tetgtccatt gattctcage ctcaggeatc caacgcactg gaggagctit getttatgat 360
tatgggaatg ctaccaaagc ctcaggaaca agatgaaaaa gataatacta aaaggttctt 420
atttcattat tcgaagacac agaagttggg caagtcaaat gttgtgtcgt cagttgtgca 480
tcegttgetg cagcetegttc ctcacctgea tgagagaaga atgaagagat tcagagtgga 540
cgaagaattc caaagtccct ttgcaagtca aagtcgagga tattttttat tcaggccacg 600
gaatggaaga aggtcagcag ggttcattta aaatggatgc cagctaattt tccacagage 660
aatgctatgg aatacaaaat gtactgacat titgttitct tctgaaaaaa atecttgeta 720
aatgtactct gttgaaaatc cctgtgtigt caatgtictc agttgtaaca atgttgtaaa 780
tgttcaattt gttgaaaatt aaaaaatcta aaaataaa 818
<210> 52
<211> 174
<212> PRT
<213> Homo sapiens
<400> 52

Met Leu Arg Thr Glu Ser Cys Arg Pro Arg Ser Pro Ala Gly Gin Val
1 5 10 15

Ala Ala Ala Ser Pro Leu Leu Leu Leu Leu Leu Leu Leu Ala Trp Cys
20 25 30

Ala Gly Ala Cys Arg Gly Ala Pro lie Leu Pro Gin Gly Leu Gin Pro
35 40 45

Glu GIn GIn Leu Gin Leu Trp Asn Glu lle Asp Asp Thr Cys Ser Ser
50 55 60
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Phe Leu Ser lle Asp Ser GIn Pro GIn Ala Ser Asn Ala Leu Glu Glu
65 70 75 80

Leu Cys Phe Met lle Met Gly Met Leu Pro Lys Pro GIn Glu GIn Asp
85 90 95

Glu Lys Asp Asn Thr Lys Arg Phe Leu Phe His Tyr Ser Lys Thr Gin
100 105 110

Lys Leu Gly Lys Ser Asn Val Val Ser Ser Val Val His Pro Leu Leu
115 120 125

Gln Leu Val Pro His Leu His Glu Arg Arg Met Lys Arg Phe Arg Val
130 135 140

Asp Glu Glu Phe GIn Ser Pro Phe Ala Ser GIn Ser Arg Gly Tyr Phe
145 150 155 160

Leu Phe Arg Pro Arg Asn Gly Arg Arg Ser Ala Gly Phe lle
165 170

<210> 53

<211> 5849

<212> DNA

<213> Homo sapiens

<400> 53
gegttecttg cggeccggece gacctegegg gettgggect gggegggeac cgacggageg 60

gecectggcetg cagectceeg gegecagega agacaggcetg agatgegget geteetgete 120
gtgecgctge tgetggetee agegeceggg tecteggete ccaaggtgag geggcagagt 180

gacacctggg gaccctggag ccagtggagc ccetgcagee ggacctgtgg agggggtgte 240
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agcttccggg agegceccctg ctactcccag aggagagatg gaggceteeag ctgegtggge 300

ccegeecgga gecaccgete tigtegecacg gagagetgee cecgacggege cegggactic 360
cgggccgage agtgegegga gttcgacgga geggagtice aggggeggeg gtatcggtgg 420
ctgcectact acagegecce aaacaagtgt gaactgaact geattcccaa gggggagaac 480
tictactaca agcacaggga ggctgtggtt gatgggacge cctgegagece tggcaagagg 540
gatgtctgtg tggatggcag ctgccgggtt gtcggctgtg atcacgaget ggactcgtce 600
aagcaggagg acaagtgtct gcggtgtggg gatgacggea cgacctgeta cceegtegeca 660
ggcacctttg acgctaatga cctcagecga getgtgaaga atgttcgtgg ggaatactac 720
ctcaatgggce actggaccat cgaggeggcee cgggecctge cagcagecag caccatectg 780
cattacgage ggggtgctga gggggacctg gecectgage gactecatge ccggggecee 840
acctcggagc cectggtcat cgagetcate agccaggagce ccaacceegg tgtgcactat 900
gagtaccacc tgeecctgeg cegecccage cecggettca getggageca cggetcatgg 960
agtgactgca gegeggagty tggeggaggt caccagtcee geetggtgtt ctgcaccatc 1020
gaccatgagg cctacccega ccacatgtge cagegecage cacggecage tgaccggegt 1080
tcetgcaate ttcaccettg cccggagace aagegetgga aggcagggcec atgggeacee 1140
tgctcagect cetgtggagg aggcteccag tecegeteeg tgtactgeat ctegtetgac 1200
ggggccggcea teccaggaggce cgtggaggag getgagtgtg ccgggctgee tgggaageee 1260
cctgecattc aggectgtaa cetgcagege tgtgcagect ggageecgga geectgggga 1320
gagtgttctg tcagttgtgg cgttggcgtc cggaagegga gegttacttg ccggggtgaa 1380
aggggttctt tgctccatac cgcagegtgce tecttggaag accggecacc tetgactgag 1440

ccetgtgtge atgaggactg ceccctecte agtgaccagg cctggceatgt tggecacctgg 1500
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ggtctatgct ccaagagctg cagetcggge actcggaggce gacaggtcat cigtgecatt 1560

gggccgcecca gecactgegg gagectgeag cactccaage ctgtggatgt ggagecttgt 1620
aacacgcagc cctgtcatct ccceccaggag gteecccagea tgcaggatgt gcacacceet 1680
gccagcaacc cetggatgec gttgggecct caggagteee ctgectcaga ctccagagge 1740
cagtggtggg cagcccagga acacccctca gecaggggty accacagggg agaacgaggt 1800
gaccccaggg gegaccaagg cacccacctg tcagecectgg geeecgetec cictetgcag 1860
cagcccccat accagcaace cetgeggteg ggetcaggge cccacgactg cagacacagt 1920
cctcacgggt getgeceega tggecacacg geateteteg ggecteagtg geaaggetge 1980
cetggggecc cetgtcagea gageaggtac gggtgetgee ctgacagggt atetgteget 2040
gaggggcccc atcacgcetgg ctgcacaaag tcgtatgg{g gtgacagcac cgggggeatg 2100
cccaggtcaa gggcagtggc ttctacagtc cacaacacce accagceccca ggeccagcag 2160
aatgagccca gtgagtgeeg gggcteccag titggetgtt getatgacaa cgtggecact 2220
gcagceeggte ctettgggga aggcetgtgtg ggecagecca gecatgecta cecegtgegg 2280
tgcctgetge cecagtgecca tggctctige gcagactggg ctgeeegcetg gtacttegtt 2340
gectetgtgg gecaatgtaa cegcettetgg tatggeggct gecatggeaa tgccaataac 2400
tttgcetcgg agcaagagty catgagceage tgccagggat ctetccatgg geceegtegt 2460
ccceagectg gggcttetgg aaggagéacc cacacggatg gtggcggceag cagtcctgca 2520
ggcgagcagg aacccagceca gcacaggaca ggggeegcegg tgcagagaaa geeetggeet 2580
tctggtggtc tetggeggea agaccaacag cetgggecag gggaggecce ccacacccag 2640

gectitggag aatggecatg ggggeaggag ctigggteca gggeccctgg actgggtgga 2700

gatgccggat caccagegcee acccttccac agetectect acaggattag ctiggcaggt 2760
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gtggagccct cgttggtgca ggcagecctg gggeagttgg tgeggctete ctgetcagac 2820

gacactgcce cggaatccca ggetgecetgg cagaaagatg gecageccat ctectetgac 2880
aggcacaggc tgcagttcga cggatccctg atcatccace ceetgcagge agaggacgeg 2940
ggcacctaca getgtggcag cacceggeca ggecgegact cccagaagat ccaacttcge 3000
atcatagggg gtgacatggc cgtgctgtet gaggetgage tgageegett cectcageee 3060
agggacccag ctcaggactt tggccaageg ggggcetgetg ggeecctggg ggecatcecece 3120
tcttcacacc cacagcectgce aaacaggctg cgtttggacc agaaccagee ccgggtggty 3180
gatgccagtc caggccageg gatccggatg acctgeegtg ccgaaggcett cececgecceca 3240
gccatcgagt ggcagagaga tgggceagect gtetettcte ccagacacca getgcageet 3300
gatggctcce tggtcattag ccgagtggct gtagaagatg geggcticta cacetgtgtc 3360
gctttcaatg ggcaggaccg agaccagcega tgggtccage tcagagtict gggggagetg 3420
acaatctcag gactgccccc tactgtgaca gtgccagagg gtgatacgge caggctattg 3480
totgtggtag caggagaaag tgtgaacatc aggtggtcca ggaacgggcet acctgtgcag 3540
gctgatggee acegtgtcca cecagteecca gatggcacge tgcteattta caacttgecgg 3600
gccagggatg agggctecta cacgtgcagt gectaccagg ggagecaggce agtcageege 3660
agcaccgagg tgaaggtggt ctcaccagca cccaccgecc ageccaggga cectggcagg 3720
gactgcgtcg accagccaga getggecaac tgtgatttga tectgecagge ceagetttgt 3780
ggcaatgagt attactccag ctictgctgt gccagcetgtt cacgtttcca gectecacget 3840
cagcccatct ggcagtaggg atgaaggcta gttccagecc cagtccaaaa tagttcatag 3900
ggctagggag aaaggaagat ggactctigg cticctetet ctggetggea aagggagtta 3960

tcttctggaa tacattagct ctticaaaaa cccacceagt gtttagectc aacggcagee 4020
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agttaccagc ttetetetgt agecttcage agtgtttgea tetctgacat aaccacagge 4080

tgctgtitic aagaagagca atctgtttgg ataagaaaaa cctttacttt acagcticcc 4140
tttataattt gttacacagg aatagttaaa tgcatttgtt tgtttgtttt ttgagacaga 4200
gtttcactct tgttgcccag getggagggc aatggegega tetcagetea ctgcaaccte 4260
cgtctcetgg gttcttgatt ctectgtgte agecttctga gtagctagga ttacagatge 4320
ctatcaccat gcetgggtaa tttttgtatt tttagttgag atggggttic accatgttgg 4380
ccaggctggt ctcgaacttc tgacctcaga tgatctgece gectcagect cccaaagtge 4440
tgggattaca ggcatgagcc accacgcecca gecatcaatg catttttttt attttttttt 4500
tgagacagag tttcgcactt cttgcccagg ctggagtaca atggtgegat cttggctcac 4560
tgcaacctcc acctectggg ttcaagegct tetccagect cagectectg agtagetggg 4620
attacaggta tgtgccacca tgcctggcta attttgtatt tttagtagag acggggtitc 4680
tccatgttgg tcagactggt cttgaactce cgacctcagg taatcegece gecteggect 4740
cccaaaatgc tgggattaga ggtgtgagcec actgtgccca geccatcaat gigttttaaa 4800
gctagetgtc agggttccac ttaatttaaa getgggcagg gagatgtgta atgatticaa 4860
agttaacacc tgtttgtttt ctaaagggca tgccaagtee tgctgtatca gggaagtatt 4920
ctgtgctaaa atcagcgatg gttcattgct ctagtctete tcaccettct aggcagtgca 4980
tcagtcagct ctaaatctgg tgcagagggt taacagcata accctigttg gcaaaatgga 5040
atagatgtta agacctcaaa tagggatttg ggatgaaaca gctgcagtta gcactgttat 5100
ctgagcatga aagaactgga aacgctectt acgtcgagat gttggacctt gaagcectce 5160
tgaggccaac atgcaaatct ggcetgtgacg gttcatctga cacctgtgta aagctgacca 5220

gectgctetg tacagtgaca atgaggagcc cetctcttce ttaagtagga atctgtgaag 5280
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caaaatgttt gctgccaaag acaaatcaga ctgtcagtca ttaaaaacag cattagcagg 5340

atgaggatag caatggggaa gggttgtggg caatgcagta acagggaaat ggcticagaa 5400
atggtttgag ttggaagaca acattctica tctctcagga ctictaattc cttgatgcta 5460
aaagaagagg catggattct atgagcttcc aagtcectit ccactttaac cttctacaaa 5520
tctttcagag gactgcctag tagcaaaggt tattcctgga cacaggaaag acgggcatta = 5580
cagggaccaa agctctgaaa ggtgactttt attaccaaca cactggetgg aaaagggaca 5640
aaccacatca cgggtgagtg atacttctca gtcttctcta ctcaticaac aaaggaaatg 5700
tgggctgggg cagaggtctt tittcattta atactggaaa aatatigaag agcatccatg 5760
ttcacttatg gctggttttg ctatagaaat tggaaaataa aggccacttt tttgaaatcc 5820
ccagtttaat taaaaaaaaa aaaaaaaaa 5849

<210> 54

<211> 1251

<212> PRT

<213> Homo sapiens

<400> 54

Met Arg Leu Leu Leu Leu Val Pro Leu Leu Leu Ala Pro Ala Pro Gly
1 5 10 15

Ser Ser Ala Pro Lys Val Arg Arg GIn Ser Asp Thr Trp Gly Pro Trp
20 25 30

Ser GIn Trp Ser Pro Cys Ser Arg Thr Cys Gly Gly Gly Val Ser Phe
35 40 45

Arg Glu Arg Pro Cys Tyr Ser GIn Arg Arg Asp Gly Gly Ser Ser Cys
50 55 60
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Val Gly Pro Ala Arg Ser His Arg Ser Cys Arg Thr Glu Ser Cys Pro
65 70 75 80

Asp Gly Ala Arg Asp Phe Arg Ala Glu GIn Cys Ala Glu Phe Asp Gly
85 90 95

Ala Glu Phe Gin Gly Arg Arg Tyr Arg Trp Leu Pro Tyr Tyr Ser Ala
100 105 110

Pro Asn Lys Cys Glu Leu Asn Cys lle Pro Lys Gly Glu Asn Phe Tyr
115 120 125

Tyr Lys His Arg Glu Ala Val Val Asp Gly Thr Pro Cys Glu Pro Gly
130 135 140

Lys Arg Asp Val Cys Val Asp Gly Ser Cys Arg Val Val Gly Cys Asp
145 150 155 160

His Glu Leu Asp Ser Ser Lys Gin Glu Asp Lys Cys Leu Arg Cys Gly
165 170 175

Gly Asp Gly Thr Thr Cys Tyr Pro Val Ala Gly Thr Phe Asp Ala Asn
180 185 190

Asp Leu Ser Arg Ala Val Lys Asn Val Arg Gly Glu Tyr Tyr Leu Asn
195 200 205

Gly His Trp Thr lle Glu Ala Ala Arg Ala Leu Pro Ala Ala Ser Thr
210 215 220

lle Leu His Tyr Glu Arg Gly Ala Glu Gly Asp Leu Ala Pro Glu Arg
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225 230 235 240

Leu His Ala Arg Gly Pro Thr Ser Glu Pro Leu Val lle Glu Leu lle
245 250 255

Ser GIn Glu Pro Asn Pro Gly Val His Tyr Glu Tyr His Leu Pro Leu
260 265 270

Arg Arg Pro Ser Pro Gly Phe Ser Trp Ser His Gly Ser Trp Ser Asp
275 280 285

Cys Ser Ala Glu Cys Gly Gly Gly His GIn Ser Arg Leu Val Phe Cys
290 295 300

Thr lle Asp His Glu Ala Tyr Pro Asp His Met Cys GIn Arg Gin Pro
305 310 315 320

Arg Pro Ala Asp Arg Arg Ser Cys Asn Leu His Pro Cys Pro Glu Thr
325 330 335

Lys Arg Trp Lys Ala Gly Pro Trp Ala Pro Cys Ser Ala Ser Cys Gly
340 345 350

Gly Gly Ser GIn Ser Arg Ser Val Tyr Cys lle Ser Ser Asp Gly Ala
355 360 365

Gly lle GIn Glu Ala Val Glu Glu Ala Glu Cys Ala Gly Leu Pro Gly
370 375 380

Lys Pro Pro Ala lle Gin Ala Cys Asn Leu GIn Arg Cys Ala Ala Trp
385 390 395 400
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Ser Pro Glu Pro Trp Gly Glu Cys Ser Val Ser Cys Gly Val Gly Val
405 410 415

Arg Lys Arg Ser Val Thr Cys Arg Gly Glu Arg Gly Ser Leu Leu His
420 425 430

Thr Ala Ala Cys Ser Leu Glu Asp Arg Pro Pro Leu Thr Glu Pro Cys
435 440 445

Val His Glu Asp Cys Pro Leu Leu Ser Asp GIn Ala Trp His Val Gly
450 455 460

Thr Trp Gly Leu Cys Ser Lys Ser Cys Ser Ser Gly Thr Arg Arg Arg
465 470 475 480

Gln Val lle Cys Ala lle Gly Pro Pro Ser His Cys Gly Ser Leu GIn
485 490 495

His Ser Lys Pro Val Asp Val Glu Pro Cys Asn Thr Gin Pro Cys His
500 505 510

Leu Pro GIn Glu Val Pro Ser Met Gin Asp Val His Thr Pro Ala Ser
515 520 525

Asn Pro Trp Met Pro Leu Gly Pro GIn Glu Ser Pro Ala Ser Asp Ser
530 535 540

Arg Giy GIn Trp Trp Ala Ala GIn Glu His Pro Ser Ala Arg Gly Asp
545 550 555 560

His Arg Gly Glu Arg Gly Asp Pro Arg Gly Asp GIn Gly Thr His Leu
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565 570 575

Ser Ala Leu Gly Pro Ala Pro Ser Leu GIn GIn Pro Pro Tyr Gin Gin
580 585 590

Pro Leu Arg Ser Gly Ser Gly Pro His Asp Cys Arg His Ser Pro His
595 600 605

Gly Cys Cys Pro Asp Gly His Thr Ala Ser Leu Gly Pro GIn Trp Gin
610 615 620

Gly Cys Pro Gly Ala Pro Cys GIn GIn Ser Arg Tyr Gly Cys Cys Pro
625 630 635 640

Asp Arg Val Ser Val Ala Glu Gly Pro His His Ala Gly Cys Thr Lys
645 650 655

Ser Tyr Gly Gly Asp Ser Thr Gly Gly Met Pro Arg Ser Arg Ala Val
660 665 670

Ala Ser Thr Val His Asn Thr His Gin Pro Gin Ala GiIn GIn Asn Glu
675 680 685

Pro Ser Glu Cys Arg Gly Ser GIn Phe Gly Cys Cys Tyr Asp Asn Val
690 695 700

Ala Thr Ala Ala Gly Pro Leu Gly Glu Gly Cys Val Gly Gin Pro Ser
705 710 715 720

His Ala Tyr Pro Val Arg Cys Leu Leu Pro Ser Ala His Gly Ser Cys
725 730 735
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Ala Asp Trp Ala Ala Arg Trp Tyr Phe Val Ala Ser Val Gly Gin Cys
740 745 750

Asn Arg Phe Trp Tyr Gly Gly Cys His Gly Asn Ala Asn Asn Phe Ala
755 760 765

Ser Glu GIn Glu Cys Met Ser Ser Cys GIn Gly Ser Leu His Gly Pro
770 775 780

Arg Arg Pro Gin Pro Gly Ala Ser Gly Arg Ser Thr His Thr Asp Gly
785 790 795 800

Gly Gly Ser Ser Pro Ala Gly Glu Gin Glu Pro Ser GIn His Arg Thr
805 810 815

Gly Ala Ala Val Gin Arg Lys Pro Trp Pro Ser Gly Gly Leu Trp Arg
820 825 830

Gin Asp Gin GIn Pro Gly Pro Gly Glu Ala Pro His Thr Gin Ala Phe
835 840 845

Gly Glu Trp Pro Trp Gly GIn Glu Leu Gly Ser Arg Ala Pro Gly Leu
850 855 860

Gly Gly Asp Ala Gly Ser Pro Ala Pro Pro Phe His Ser Ser Ser Tyr
865 870 875 880

Arg lle Ser Leu Ala Gly Val Glu Pro Ser Leu Val GIn Ala Ala Leu
885 890 895

Gly GIn Leu Val Arg Leu Ser Cys Ser Asp Asp Thr Ala Pro Glu Ser
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900 905 910

Gln Ala Ala Trp GIn Lys Asp Gly Gin Pro lle Ser Ser Asp Arg His
915 920 925

Arg Leu GIn Phe Asp Gly Ser Leu lle lle His Pro Leu Gin Ala Glu
930 935 940

Asp Ala Gly Thr Tyr Ser Cys Gly Ser Thr Arg Pro Gly Arg Asp Ser
945 950 955 960

Gln Lys lle GIn Leu Arg lle lle Gly Gly Asp Met Ala Val Leu Ser
965 970 975

Glu Ala Glu Leu Ser Arg Phe Pro Gin Pro Arg Asp Pro Ala Gin Asp
980 985 990

Phe Gly GIn Ala Gly Ala Ala Gly Pro Leu Gly Ala lle Pro Ser Ser
995 1000 1005

His Pro Gln Pro Ala Asn Arg Leu Arg Leu Asp GIn Asn GIn Pro
1010 1015 1020

Arg Val Val Asp Ala Ser Pro Gly Gin Arg lle Arg Met Thr Cys
1025 1030 1035

Arg Ala Glu Gly Phe Pro Pro Pro Ala lle Glu Trp Gin Arg Asp
1040 1045 1050

Gly GIn Pro Val Ser Ser Pro Arg His GIn Leu GIn Pro Asp Gly
1055 1060 1065
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Ser Leu Val lle Ser Arg Val Ala Val Glu Asp Gly Gly Phe Tyr
1070 1075 1080

Thr Cys Val Ala Phe Asn Gly GIn Asp Arg Asp GiIn Arg Trp Val
1085 1090 1095

Gln Leu Arg Val Leu Gly Glu Leu Thr lle Ser Gly Leu Pro Pro
1100 1105 1110

Thr Val Thr Val Pro Glu Gly Asp Thr Ala Arg Leu Leu Cys Val
1115 1120 1125

Val Ala Gly Glu Ser Val Asn lle Arg Trp Ser Arg Asn Gly Leu
1130 1135 1140

Pro Val Gin Ala Asp Gly His Arg Val His GIn Ser Pro Asp Gly
1145 1150 1155

ThrLeu Leu lle Tyr Asn Leu Arg Ala Arg Asp Glu Gly Ser Tyr
1160 1165 1170

Thr Cys Ser Ala Tyr Gin Gly Ser GIn Ala Val Ser Arg Ser Thr
1175 1180 1185

Glu Val Lys Val Val Ser Pro Ala Pro Thr Ala GIn Pro Arg Asp
1190 1195 1200

Pro Gly Arg Asp Cys Val Asp Gin Pro Glu Leu Ala Asn Cys Asp
1205 1210 1215

Leu lle Leu GIn Ala GIn Leu Cys Gly Asn Glu Tyr Tyr Ser Ser
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1220 1225 1230

Phe Cys Cys Ala Ser Cys Ser Arg Phe GIn Pro His Ala Gin Pro
1235 1240 1245

lle Trp Gin
1250

<210> 55

<211> 3851

<212> DNA

<213> Homo sapiens

<400> 55
cgcaaagcceg ccgggcetget gegeccagag ccageeggag ccggagecgg ageccgaact 60

gcagctccag ccccagecegt geggageege ageecaggec ggggeeggeg geggetcatg 120
gacagcgggg cgggeggcecg gegetgeceg gaggeggecc tectgattet ggggectcee 180
aggatggagc acctgaggea cageccagge cetggggggce aacggctact getgeectee 240
atgctgctag cactgcetgct cetgetggcet ccatceccag gecacgecac tegggtagty 300
tacaaggtgc cggaggaaca gccacccaac accetcattg ggagectege agecgactat 360
ggttttccag atgtggggea cctgtacaag ctagaggtgg gtgcecegta cettegegty 420
gatggcaaga caggtgacat tttcaccacc gagacctcca tcgaccgtga ggggetcegt 480
gaatgccaga accagcteee tggtgateee tgeatcetgg agtttgaggt atctatcaca 540
gacctcgtge agaatggcag ccceeggcetyg ctagagggec agatagaagt acaagacatc 600
aatgacaaca cacccaactt cgcctcacca gtcatcactc tggccatcce tgagaacacc 660
aacatcggct cactcttcce catceegcetg gettcagacc gtgatgetgg tcccaacggt 720

gtggcatcct atgagctgca ggctgggect gaggceccagg agctatttgg getgcaggtg 780
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gcagaggacc aggaggagaa gcaaccacag ctcattgtga tgggcaacct ggaccgtgag 840
cgctgggact cctatgacct caccatcaag gtgcaggatg gecggeagcecc cccacgegee 900
agcagtgccc tgctgegtgt cacegtgctt gacaccaatg acaacgecce caagtttgag 960
cggcectect atgaggecga actatctgag aatageccca taggecacte ggtcatccag 1020
gtgaaggcca atgactcaga ccaaggtgce aatgcagaaa tcgaatacac attccaccag 1080
gcgececgaag ttgtgaggeg tetteticga ctggacagga acactggact tatcactgtt 1140
cagggcccgg tggaccgtga ggacctaage accetgeget tetcagtgcet tgetaaggac 1200
cgaggcacca accccaagag tgecegtgee caggtggttg tgaccgtgaa ggacatgaat 1260
gacaatgccc ccaccattga gatccgggge atagggetag tgactcatca agatgggatg 1320
gctaacatct cagaggatgt ggcagaggag acagetgtgg ccctggtgea ggtgtctgac 1380
cgagatgagg gagagaatgc agctgtcacc tgtgtggtgg caggtgatgt geecttccag 1440
ctgcgecagg ccagtgagac aggeagtgac agcaagaaga agtatttect gcagactace 1500
acccegctag actacgagaa ggtcaaagac tacaccattg agattgtgge tgtggactct 1560
ggcaaccccc cactetccag cactaactce ctcaaggtge aggtggtgga cgtcaatgac 1620
aacgcacctg tcttcactca gagtgtcact gaggtcgect tcccggaaaa caacaagect 1680
ggtgaagtga ttgctgagat cactgccagt gatgctgact ctggctctaa tgctgagety 1740
gtttactctc tggagcectga gecggetget aagggectet tcaccatetc acccgagact 1800
ggagagatcc aggtgaagac atctctggat cgggaacagce gggagagceta tgagttgaag 1860
gtggtggcag ctgaccgggg cagtectage ctccagggcea cagecactgt cettgtcaat 1920
gtgctggact gcaatgacaa tgaccccaaa tttatgctga gtggetacaa ctictcagtg 1980

atggagaaca tgccagcact gagtccagtg ggcatggtga ctgtcattga tggagacaag 2040
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ggggagaatg cccaggtgca gcetctcagtg gagcaggaca acggtgactt tgttatccag 2100
aatggcacag gcaccatcct atccagectg agcetttgatc gagagcaaca aagcacctac 2160
accttccagc tgaaggcagt ggatggtgge gtcccacctc getcagetta cgttggtgtc 2220
accatcaatg tgctggacga gaatgacaac gcaccctata tcactgeccc ttctaacace 2280
tctcacaagc tgctgaccee ccagacacgt cttggtgaga cggtcageca ggtggcagee 2340
gaggactttg actctggtgt caatgctgag ctgatctaca geattgcagg tggcaaccct 2400
tatggactct tccagattgg gtcacattca ggtgccatca ccctggagaa ggagattgag 2460
cggcegecacc atgggetaca cegectggtg gtgaaggtca gtgaccgegg caagecccca 2520
cgctatggca cagecttggt ccatctttat gtcaatgaga ctetggecaa ccgeacgety 2580
ctggagacce tcctgggceca cagectggac acgecgetgg atattgacat tgetggggat 2640
ccagaatatg agcgctccaa gcagegtgge aacattctct ttggtgtggt ggctggtgtg 2700
gtggeegtgg ccttgeteat cgecetggeg gticttgtge getactgcag acagegggag 2760
gccaaaagtg gttaccaggc tggtaagaag gagaccaagg acctgtatge ccccaagece 2820
agtggcaagg cctccaaggg aaacaaaagc aaaggcaaga agagcaagtc cccaaagecc 2880
gtgaagccag tggaggacga ggatgaggec gggctgcaga agtccctcaa gttcaaccty 2940
atgagcgatg cccetgggga cagteecege atccacctge cectcaacta cccaccagge 3000
agccctgacc tgggecgeca ctategcetet aactceccac tgecttecat ccagetgecag 3060
ccecagteac cetcagecte caagaagceac caggtggtac aggacctgece acctgcaaac 3120
acattcgtgg gcaccgggga caccacgtee acgggcetctg agcagtactc cgactacagc 3180
taccgcacca acccecccaa atacceccage aagcaggtag gecagecctt tcagetcage 3240

acaccccage cectacceca ceectaccac ggagecatet ggaccgaggt gtgggagtga 3300
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tggagcaggt ttactgtgcce tgccegtgtt gggggecage ctgagecage agtgggéggt 3360
ggggccttag tgcctcaccg ggcacacgga ttaggctgag tgaagattaa gggagggtgt 3420
getetgtggt ctecteeetg cecteteece actggggaga gacctgtgat ttgeccaagte 3480
cctggaccct ggaccagcta ctgggectta tggattgggg gtggtaggca ggtgagegta 3540
agtggggagg gaaatgggta agaagtctac tccaaaccta ggtctctatg tcagaccaga 3600
cctaggtgct tctctaggag ggaaacaggg agacctgggg teetgtggat aactgagtgg 3660
ggagtctgce aggggaggge accticecat tgtgectict gtgtgtattg tgcattaacc 3720
tettecteac cactaggctt ctggggetgg gteccacatg cecttgaccee tgacaataaa 3780
gttctctatt titggaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3840
aaaaaaaaaa a . 3851
<210> 56
<211> 1060
<212> PRT
<213> Homo sapiens
<400> 56

Met Asp Ser Gly Ala Gly Gly Arg Arg Cys Pro Glu Ala Ala Leu Leu
1 5 10 15

lle Leu Gly Pro Pro Arg Met Glu His Leu Arg His Ser Pro Gly Pro
20 25 30

Gly Gly GIn Arg Leu Leu Leu Pro Ser Met Leu Leu Ala Leu Leu Leu
35 40 45

Leu Leu Ala Pro Ser Pro Gly His Ala Thr Arg Val Val Tyr Lys Val
50 55 60
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Pro Glu Glu GIn Pro Pro Asn Thr Leu lle Gly Ser Leu Ala Ala Asp
65 70 75 80

Tyr Gly Phe Pro Asp Val Gly His Leu Tyr Lys Leu Glu Val Gly Ala
85 90 95

Pro Tyr Leu Arg Val Asp Gly Lys Thr Gly Asp lle Phe Thr Thr Glu
100 105 110

Thr Ser lle Asp Arg Glu Gly Leu Arg Glu Cys Gin Asn Gin Leu Pro
115 120 125

Gly Asp Pro Cys lle Leu Glu Phe Glu Val Ser lle Thr Asp Leu Val
130 135 140

Gln Asn Gly Ser Pro Arg Leu Leu Glu Gly GIn lle Glu Val GIn Asp
145 150 155 160

lle Asn Asp Asn Thr Pro Asn Phe Ala Ser Pro Val lle Thr Leu Ala
165 170 175

lle Pro Glu Asn Thr Asn lle Gly Ser Leu Phe Pro lle Pro Leu Ala
180 185 190

Ser Asp Arg Asp Ala Gly Pro Asn Gly Val Ala Ser Tyr Glu Leu Gln
195 200 205

Ala Gly Pro Glu Ala GIn Glu Leu Phe Gly Leu GIn Val Ala Glu Asp
210 215 220
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GIn Glu Glu Lys GIn Pro GIn Leu lle Val Met Gly Asn Leu Asp Arg
225 230 235 240

Glu Arg Trp Asp Ser Tyr Asp Leu Thr lle Lys Val Gin Asp Gly Gly
245 250 255

Ser Pro Pro Arg Ala Ser Ser Ala Leu Leu Arg Val Thr Val Leu Asp
260 265 270

Thr Asn Asp Asn Ala Pro Lys Phe Glu Arg Pro Ser Tyr Glu Ala Glu
275 280 285

Leu Ser Glu Asn Ser Pro lle Gly His Ser Val lle GIn Val Lys Ala
290 295 300

Asn Asp Ser Asp GIn Gly Ala Asn Ala Glu lle Glu Tyr Thr Phe His
305 310 315 320

Gln Ala Pro Glu Val Val Arg Arg Leu Leu Arg Leu Asp Arg Asn Thr
325 330 335

Gly Leu lle Thr Val Gin Gly Pro Val Asp Arg Glu Asp Leu Ser Thr
340 345 350

Leu Arg Phe Ser Val Leu Ala Lys Asp Arg Gly Thr Asn Pro Lys Ser
355 360 365

Ala Arg Ala GIn Val Val Val Thr Val Lys Asp Met Asn Asp Asn Ala
370 375 380

Pro Thr lle Glu lle Arg Gly lle Gly Leu Val Thr His Gln Asp Gly
385 390 395 400
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Met Ala Asn lle Ser Glu Asp Val Ala Glu Glu Thr Ala Val Ala Leu
405 410 415

Val GIn Val Ser Asp Arg Asp Glu Gly Glu Asn Ala Ala Val Thr Cys
420 425 430

Val Val Ala Gly Asp Val Pro Phe GIn Leu Arg GIn Ala Ser Glu Thr
435 440 445

Gly Ser Asp Ser Lys Lys Lys Tyr Phe Leu GIn Thr Thr Thr Pro Leu
450 455 460

Asp Tyr Glu Lys Val Lys Asp Tyr Thr lle Glu lle Val Ala Val Asp
465 470 475 480

Ser Gly Asn Pro Pro Leu Ser Ser Thr Asn Ser Leu Lys Val GIn Val
485 490 495

Val Asp Val Asn Asp Asn Ala Pro Val Phe Thr Gin Ser Val Thr Glu
500 505 510

Val Ala Phe Pro Glu Asn Asn Lys Pro Gly Glu Val lle Ala Glu lle
515 520 525

Thr Ala Ser Asp Ala Asp Ser Gly Ser Asn Ala Glu Leu Val Tyr Ser
530 535 540

Leu Glu Pro Glu Pro Ala Ala Lys Gly Leu Phe Thr lle Ser Pro Glu
545 550 555 560
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Thr Gly Glu lle GIn Val Lys Thr Ser Leu Asp Arg Glu Gin Arg Glu
565 570 575

Ser Tyr Glu Leu Lys Val Val Ala Ala Asp Arg Gly Ser Pro Ser Leu
580 585 590

Gln Gly Thr Ala Thr Val Leu Val Asn Val Leu Asp Cys Asn Asp Asn
595 600 605

Asp Pro Lys Phe Met Leu Ser Gly Tyr Asn Phe Ser Val Met Glu Asn
610 615 620

Met Pro Ala Leu Ser Pro Val Gly Met Val Thr Val lle Asp Gly Asp
625 630 635 640

Lys Gly Glu Asn Ala GIn Val Gin Leu Ser Val Glu GIn Asp Asn Gly
645 650 655

Asp Phe Val lle GIn Asn Gly Thr Gly Thr lle Leu Ser Ser Leu Ser
660 665 670

Phe Asp Arg Glu Gln GIn Ser Thr Tyr Thr Phe Gln Leu Lys Ala Val
675 680 685

Asp Gly Gly Val Pro Pro Arg Ser Ala Tyr Val Gly Val Thr lle Asn
690 695 700

Val Leu Asp Glu Asn Asp Asn Ala Pro Tyr lle Thr Ala Pro Ser Asn
705 710 715 720

Thr Ser His Lys Leu Leu Thr Pro Gin Thr Arg Leu Gly Glu Thr Val
725 730 735
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Ser Gin Val Ala Ala Glu Asp Phe Asp Ser Gly Val Asn Ala Glu Leu
740 745 750

lle Tyr Ser lle Ala Gly Gly Asn Pro Tyr Gly Leu Phe Gin lle Gly
755 760 765 ‘

Ser His Ser Gly Ala lle Thr Leu Glu Lys Glu lle Glu Arg Arg His
770 775 780

His Gly Leu His Arg Leu Val Val Lys Val Ser Asp Arg Gly Lys Pro
785 790 795 800

Pro Arg Tyr Gly Thr Ala Leu Val His Leu Tyr Val Asn Glu Thr Leu
805 810 815

Ala Asn Arg Thr Leu Leu Glu Thr Leu Leu Gly His Ser Leu Asp Thr
820 825 830

Pro Leu Asp lle Asp lle Ala Gly Asp Pro Glu Tyr Glu Arg Ser Lys
835 840 845

GIn Arg Gly Asn lle Leu Phe Gly Val Val Ala Gly Val Val Ala Val
850 855 860

Ala Leu Leu lle Ala Leu Ala Val Leu Val Arg Tyr Cys Arg Gin Arg
865 870 875 880

Glu Ala Lys Ser Gly Tyr Gin Ala Gly Lys Lys Glu Thr Lys Asp Leu
885 890 895
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Tyr Ala Pro Lys Pro Ser Gly Lys Ala Ser Lys Gly Asn Lys Ser Lys
900 905 910

Gly Lys Lys Ser Lys Ser Pro Lys Pro Val Lys Pro Val Glu Asp Glu
915 920 925

Asp Glu Ala Gly Leu GIn Lys Ser Leu Lys Phe Asn Leu Met Ser Asp
930 935 940

Ala Pro Gly Asp Ser Pro Arg lle His Leu Pro Leu Asn Tyr Pro Pro
945 950 955 960

Gly Ser Pro Asp Leu Gly Arg His Tyr Arg Ser Asn Ser Pro Leu Pro
965 970 975

Ser lle GIn Leu GIn Pro Gln Ser Pro Ser Ala Ser Lys Lys His GIn
980 985 990

Val Val Gin Asp Leu Pro Pro Ala Asn Thr Phe Val Gly Thr Gly Asp
995 1000 1005

Thr Thr Ser Thr Gly Ser Glu GIn Tyr Ser Asp Tyr Ser Tyr Arg
1010 1015 1020

Thr Asn Pro Pro Lys Tyr Pro Ser Lys Gln Val Gly Gin Pro Phe
1025 1030 1035

Gin Leu Ser Thr Pro Gln Pro Leu Pro His Pro Tyr His Gly Ala
1040 1045 1050

lle Trp Thr Glu Val Trp Glu
1055 1060
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<210> 57

<211> 3393

<212> DNA

<213> Homo sapiens

<400> 57
cetgectgec tecetgegea ceegeagect ceecegetge cteectaggg cteeectecg 60

gccgecageg cecatttttc attccctaga tagagatact ttgegegeac acacatacat 120
acgcgcgcaa aaaggaaaaa aaaaaaaaaa agcccaccct ccagectege tgcaaagaga 180
aaaccggagc agecgeaget cgcagetege agetegeage ccgeageeeg cagaggacge 240
ccagageggc gagegggegg geagacggac cgacggacte gegecgegte cacctgtegg 300
ccgggeccag ccgagegege agegggeacg cegegegege ggageageceg tgecegeege 360
ccgggeceeg cgecagggeg cacacgetee cgeceeecta ceeggecegg gegggagttt 420
gcacctctee ctgceegggt getcgagctg cegttgcaaa gecaacttty gaaaaagttt 480
tttgggggag acttgggect tgaggtgece ageteegege tttcegattt tgggggectt 540
tccagaaaat gttgcaaaaa agctaagceg gegggcagag gaaaacgcect gtagecggeg 600
agtgaagacg aaccatcgac tgccgtgtic cttttcctct tggaggttgg agtceectgg 660
gegeccccac acggetagac gecteggcetg gttcgegacg cagececeeg geegtggatg 720
ctcactcggg ctcgggatce geeccaggtag cggectcgga cecaggtect gegeccaggt 780
ccteeectge ceeccagega cggageeggyg gecgggggeg geggegeeeg ggggecatge 840
gggtgageeg cggetgcaga ggectgageg cetgatcgee geggacecga gecgagecca 900
cceccctece cageccceca cectggeege gggggeggeg cgetegatet acgegteegg 960

ggcceeegegg ggeegggecc ggagteggea tgaategetg ctgggegete tiectgtete 1020
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tctgetgeta cetgegtetg gtcagegecg agggggaccc cattccecgag gagctttatg 1080

agatgctgag tgaccactcg atccgetcct tigatgatct ccaacgectg ctgcacggag 1140
accccggaga ggaagatggg geegagttgg acctgaacat gaccegetee cactetggag 1200
gcgagetgga gagcttgget cgtggaagaa ggagectggg ttecetgacce attgetgage 1260
cggccatgat cgccgagtge aagacgcegea ccgaggtgtt cgagatetee cggegectca 1320
tagaccgcac caacgccaac tteetggtgt ggecgecctg tgtggaggtg cagegetget 1380
ccggetgetg caacaaccge aacgtgcagt geccgecccac ccaggtgcag ctgegacctg 1440
tccaggtgag aaagatcgag attgtgcgga agaagccaat ctttaagaag geccacggtga 1500
cgctggaaga ccacctggea tgcaagtgtg agacagtgge agetgeacgg cetgtgacee 1560
gaagcccggg gggttcccag gagcagegag ccaaaacgec ccaaactcgg gtgaccatic 1620
ggacggtgceg agtccgecgg ccccccaagg gcaageaccg gaaattcaag cacacgecaty 1680
acaagacggc actgaaggag acccttggag cctaggggca tcggcaggag agtgtgtggg 1740
cagggttatt taatatggta tttgctgtat tgcccccatg gggtectigg agtgataata 1800
ttgtttceet cgteegtetg tetegatgec tgattcggac ggecaatggt gettccccca 1860
cccctecacg tgteegteca cecttccate agegggtetc cteccagegg ceteeggegt 1920
cttgceccage agctcaagaa gaaaaagaag gactgaactc catcgecate ttetteeett 1980
aactccaaga acttgggata agagtgtgag agagactgat ggggtcgcte tttgggggaa 2040
acgggctect tcecctgeac ctggectggg cecacacctga gegetgtgga ctgtectgag 2100
gagecctgag gaccictcag catagectge ctgatcectg aaccectgge cagctétgag 2160
gggaggcacc fccaggcagg ccaggetgec tcggactcea tggctaagac cacagacggg 2220

cacacagact ggagaaaacc cctcccacgg tgecccaaaca ccagtcacct cgtetcectg 2280
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gtgcctetgt gcacagtggc ticttitegt tttcgttttg aagacgtgga ctectettgg 2340

tgggtgtggce cagcacacca agtggcetggg tgccctetca ggtgggttag agatggagtt 2400
tgctgttgag gtggctgtag atggtgacct gggtatccec tgecteetge caccecttce 2460
tccecacact ceactetgat tecacctctte ctetggttee titcatetct ctacctccac 2520
cctgceatttt cctcttgtee tggeecttca gtetgetcca ccaaggggct cttgaaccee 2580
ttattaaggc cccagatgat ccecagtcact cetetctagg gcagaagact agaggecagg 2640
gcagcaaggg acctgctcat catattccaa cccagecacg actgecatgt aaggttgtge 2700
agggtgtgta ctgcacaagg acattgtatg cagggagcac tgttcacatc atagataaag 2760
ctgatttgta tatttattat gacaatttct ggcagatgta ggtaaagagg aaaaggatcc 2820
ttttcctaat tcacacaaag actccttgtyg gactggcetgt gecectgatg cagectgtgg 2880
cttggagtgg ccaaatagga gggagactgt ggtaggggca gggaggcaac actgetgtcc 2940
acatgacctc catttcccaa agtectetge tccagcaact geecttccag gtgggtgtgg 3000
gacacctggg agaaggtctc caagggaggg tgcagceccte tigececgeac cecteectge 3060
ttgcacactt ccccatcttt gatecttctg agetccacct ctggtggcte ctectaggaa 3120
accagctcgt gggctgggaa tgggggagag aagggaaaag atccccaaga cccectgggg 3180
tgggatctga geteccacct cecttcecac ctactgeact ticceecttc cegecttcca 3240
aaacctgctt ccticagttt gtaaagtcgg tgattatatt tttgggggct ticcttttat 3300

tttttaaatg taaaatttat ttatattccg tatttaaagt tgtaaaaaaa aataaccaca 3360
aaacaaaacc aaatgaaaaa aaaaaaaaaa aaa 3393

<210> 58

<211> 241
<212> PRT
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<213> Homo sapiens

<400> 58
Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg
1 5 10 15

Leu Val Ser Ala Glu Gly Asp Pro lle Pro Glu Glu Leu Tyr Glu Met
20 25 30

Leu Ser Asp His Ser lle Arg Ser Phe Asp Asp Leu Gin Arg Leu Leu
35 40 45

His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met
50 55 60

Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg
65 70 75 80

Arg Ser Leu Gly Ser Leu Thr lle Ala Glu Pro Ala Met lle Ala Glu
85 90 95

Cys Lys Thr Arg Thr Glu Val Phe Glu lle Ser Arg Arg Leu lle Asp
100 105 110

Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin
115 120 125

Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val GIn Cys Arg Pro Thr
130 135 140

Gln Val Gin Leu Arg Pro Val Gin Val Arg Lys lle Glu lle Val Arg
145 150 155 160
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Lys Lys Pro lle Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu
165 170 175

Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser
180 185 190

Pro Gly Gly Ser GIn Glu GIn Arg Ala Lys Thr Pro Gin Thr Arg Val
195 200 205

Thr lle Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg
210 215 220

Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly
225 230 235 240

Ala

<210> 59

<211> 1149

<212> DNA

<213> Homo sapiens

<400> 59
aacaagggag gtgctgcagt tggeggtcgg getagagaag agaggegect gegettgega 60

gctgggcetty tgagtgggge tgeccgagagg geaggegtgg ggcgaggeca aaggactgaa 120
cccgcaggag cgtcacggge geeggggegg ctgecgacgg cgggactggg ttttctatca 180
gatgttccac gtaataatgc tggagttaag aagtttccat tattttgctc caaaccagaa 240
gactctgttc cctgtatata gaataggagt aatatttgaa aacaactggce tgatgtttaa 300

aactgaagat tgtcatgatt gtttatccta atcccaatge tgaagtaaga tigtcttgga 360
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aatactaagt tggggtaatc caaatctatt tctggaacca tgaaaatttt gctagttitt 420
gactttgaca atacaatcat agatgacaat agtgacactt ggattgtaca atgtgctccc 480
aacaaaaagc ttcctattga actacgtgat tcttatcgaa aaggattttg gacagaattt 540
atgggcagag tctttaagta tttgggagat aagggtgtaa gagaacatga aatgaaaaga 600
gcagtgacat cattgccttt cactccaggg atggtggaac tcttcaactt tataagaaag 660
aataaggata aatttgactg cattattatt tcagattcaa attcggtctt catagattgg 720
gttttagaag ctgccagttt tcatgacata tttgataaag tgtttacaaa tccagcaget 780
tttaatagca atggtcatct cactgttgaa aattatcata ctcaticttg caatagatgc 840
ccaaagaatc ttigcaaaaa ggtagtttty atagaatttg tagataaaca gttacaacag 900
ggagtgaatt atacacaaat tgtttatatt ggtgatggtg gaaatgatgt ctgtccagtic 960
acctttttaa agaatgatga tgttgccatg ccacggaaag gatatacctt acagaaaact 1020
ctttccagaa tgtctcaaaa fcttgagect atggaatatt ctgtigtagt ttggtcctca 1080
ggtgtigata taattictca tttacaattt ctaataaagg attaatatgt cagcaaaaaa 1140
aaaaaaaaa 1149
<210> 60
<211> 241
<212> PRT
<213> Homo sapiens
<400> 60

Met Lys lle Leu Leu Val Phe Asp Phe Asp Asn Thr lle lle Asp Asp
1 5 10 15

Asn Ser Asp Thr Trp lle Val GIn Cys Ala Pro Asn Lys Lys Leu Pro
20 25 30
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lle Glu Leu Arg Asp Ser Tyr Arg Lys Gly Phe Trp Thr Glu Phe Met
35 40 45

Gly Arg Val Phe Lys Tyr Leu Gly Asp Lys Gly Val Arg Glu His Glu
50 55 60

Met Lys Arg Ala Val Thr Ser Leu Pro Phe Thr Pro Gly Met Val Glu
65 70 75 80

Leu Phe Asn Phe lle Arg Lys Asn Lys Asp Lys Phe Asp Cys lle lle
85 90 95

lle Ser Asp Ser Asn Ser Val Phe lle Asp Trp Val Leu Glu Ala Ala
100 105 110

Ser Phe His Asp lle Phe Asp Lys Val Phe Thr Asn Pro Ala Ala Phe
115 120 125

Asn Ser Asn Gly His Leu Thr Val Glu Asn Tyr His Thr His Ser Cys
130 135 140

Asn Arg Cys Pro Lys Asn Leu Cys Lys Lys Val Val Leu lle Glu Phe
145 150 155 160

Val Asp Lys GIn Leu GIn GIn Gly Val Asn Tyr Thr Gin lle Val Tyr
165 170 175

lle Gly Asp Gly Gly Asn Asp Val Cys Pro Val Thr Phe Leu Lys Asn
180 185 190
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Asp Asp Val Ala Met Pro Arg Lys Gly Tyr Thr Leu Gln Lys Thr Leu
195 200 205

Ser Arg Met Ser GIn Asn Leu Glu Pro Met Glu Tyr Ser Val Val Val
210 215 220

Trp Ser Ser Gly Val Asp lle lle Ser His Leu Gln Phe Leu lle Lys
225 230 235 240

Asp

<210> 61

<211> 678

<212> DNA

<213> Homo sapiens

<400> 61
ctcgcccaaa gaagactaca atctccaggg aaacctgggg cgtetcgege aaacgtccat 60

aactgaaagt agctaaggca ccccagecgg aggaagtgag ctcteetggg gegtgattgt 120
tcgtgatect tgcatctgtt acttagggtc aaggettggg tettgeceeg cagacectty 180
ggacgacccg geecccagege agetatgaac ctggagegag tgtccaatga ggagaaatty 240
aacctgtgcc ggaagtacta cctggggggg tttgcttice tgectttict ctggttggtc 300
aacatcttct ggttcticcg agaggccttc cttgtcccag cctacacaga acagagccaa 360
atcaaaggct atgtctggcg ctcagctgtg ggcttectet tetgggtgat agtgetcace 420
tcctggatca ceatcttcca gatctaccgg ceeegetggg gtgeccttgg ggactacctc 480
tccttcacca tacceetggg caccecctga caacttctge acatactggg geectgetta 540

ttctcccagg acaggctcect taaagcagag gagcectgtee tgggagceccc tictcaaact 600
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cctaagactt gttttcatgt cccacgtict ctgctgacat cccccaataa aggaccctaa 660

ctttcaaaaa aaaaaaaa 678

<210> 62

<211> 101

<212> PRT

<213> Homo sapiens

<400> 62
Met Asn Leu Glu Arg Val Ser Asn Glu Glu Lys Leu Asn Leu Cys Arg
1 5 10 15

Lys Tyr Tyr Leu Gly Gly Phe Ala Phe Leu Pro Phe Leu Trp Leu Val
20 25 30

Asn lle Phe Trp Phe Phe Arg Glu Ala Phe Leu Val Pro Ala Tyr Thr
35 40 45

Glu GIn Ser GIn lle Lys Gly Tyr Val Trp Arg Ser Ala Val Gly Phe
50 55 60

Leu Phe Trp Val lle Val Leu Thr Ser Trp lle Thr lle Phe Gin lie
65 70 75 80

Tyr Arg Pro Arg Trp Gly Ala Leu Gly Asp Tyr Leu Ser Phe Thr lle
85 90 95

Pro Leu Gly Thr Pro
100

<210> 63
<211> 5556
<212> DNA
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<213> Homo sapiens

<400> 63
tttctegcete geteecgttc cccggacgeg geggatgage cggecceget ggggaagget 60

cegggeggeg gegggeggee gggaggagge tgegtgeteg gggetgggge tgcgageggg 120
gtgattttgt attaaaatga ggaggaggaa gaagaggcac ccacagcgge ageggeggeg 180
gcggeggeag cagcageagg agcageggeg gagagggetg cageceggge ggacgegegg 240
agccgagegg ggcacggegg cggcagegac ageggecggg atgagtcaac taataattta 300
atgggggcag agacggcage gaggggtaga getagcgagg gagagagega gagaagcage 360
ccegtecggg gactegegcet cacactcacg cacacacaca aacacacaca cacctetcce 420
tgtgccacce agcaacacce ggectegtca caacaacaac ageegeggec gecctctate 480
ctgeeeggag geccagecga aagecaggge gactetagag gacgetgece geceeectet 540
ttcatttcgg gaaactcctg atcagttttg tcggggtttc tgggtttctt ticccccaaa 600

gtcctagtge cattgtggtg ctegttgttt acctcggact ctggacgagt gagagcettgg 660

cgacttttty gggggagggg gcggggagtt tgtcgetgee taggeggtgg aggtggetgg 720
gggtgectte tgatcttect cetecteeee ctecceecga accteticte tectcactty 780

ctgggacccc agacgetcac ageceegegt caatgggeag ggagagggte ctigeggetg 840
ttgtcagcga gggcagaatc aaaagtggca ttttagtgcc tttccggggc tittctegeg 900
accccctgec ccecaccctce getgteeeee getagatgee ctegttgggg gtgegagget 960
gtggggaaaa gtitaaggtt tgttaatatt agtcgcgatt gtiggcgagg gggatggggg 1020
tgatiggaag ggaggcgagg tggccticce aatgegegtt attcggggtt attgaagaat 1080
aatattgcaa gtgacagcca gaagtagact tictgtcctc acaccgaaga acccgagtga 1140

gcaggaggga gggagagacg cgaagagacc ttttttectt tttggagacc tigtccgcag 1200
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tgattttttt tittttaaga gaatcctcag tcaccacgte gtttccccag caccatcaca 1260
gtgtacagct cataacgggt titgctttgt ttttacgatt tccccccaac gaatcactty 1320
tcagatcaat tttatcttct tectecteee tgetteccac teteeectee teeccatcge 1380
aaaccctgtt ctctgaggtt agacatttta caaaccccta tatgttggtt ttcgaattgt 1440
gattttittt ttaaacccct ttctcatgge tactcticta gacgtttatt tetgeecttc 1500
cceegettag gg99gcgggg gtaggggaaa ggaaaataat acaatttcag gggaagtcge 1560
cttcaggtct getgctittt tatttttttt tttttaatta aaaaaaaaaa ggacatagaa 1620
aacatcagtc ttgaactict cttcaagaac ccgggctgca aaggaaatct cetttgtitt 1680
tgttatttat gtgctgtcaa gttttgaagt ggtgatcttt agacagtgac tgagtatgga 1740
tcatttgaac gaggcaactc aggggaaaga acattcagaa atgtctaaca atgtgagtga 1800
tccgaagggt ccaccageca agattgeecg cetggageag aacgggagec cgetaggaag 1860
aggaaggctt gggagtacag gtgcaaaaat gcagggagty cctttaaaac actcgggcca 1920
tctgatgaaa accaacctta ggaaaggaac catgctgcca gttttctgtg tggtggaaca 1980
ttatgaaaac gccattgaat atgattgcaa ggaggagcat gcagaatttg tgctggtgag 2040
aaaggatatg cttttcaacc agctgatcga aatggcattg ctgtctctag gttattcaca 2100
tagctctget gcccaggeca aagggctaat ccaggttgga aagtggaate cagttccact 2160
gtcttacgtg acagatgecc ctgatgcetac agtagcagat atgcticaag atgtgtatca 2220
totggtcaca ttgaaaattc agttacacag ttgccccaaa ctagaagact tgectccecga 2280
acaatggtcg cacaccacag tgaggaatgc tctgaaggac ttactgaaag atatgaatca 2340
gagttcattg gccaaggagt gececctttc acagagtatg atttcttcca ttgtgaacag 2400

tacttactat gcaaatgtct cagcagcaaa atgtcaagaa tttggaaggt ggtacaaaca 2460
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tttcaagaag acaaaagata tgatggttga aatggatagt ctttctgagc tatcccagca 2520
aggcgccaat catgtcaatt tiggccagcea accagttcca gggaacacag ccgagcagee 2580
tccatceect gegeagctct cecatggeag ccagecctct gtccggacac ctettccaaa 2640
cctgcaccct gggetegtat caacacctat cagtcctcaa ttggtcaacc agecagetggt 2700
gatggctcag ctgctgaacc agcagtatge agtgaataga ctittagcce agcagtectt 2760
aaaccaacaa tacttgaacc accctccecc tgtcagtaga tctatgaata agectttgga 2820
gcaacaggtt tcgaccaaca cagaggtgtc ttccgaaatc taccagtggg tacgcgatga 2880
actgaaacga gcaggaatct cccaggeggt atttgcacgt gtggctitta acagaactca 2940
gggcttgctt tcagaaatce tccgaaagga agaggaccee aagactgcat cceagtettt 3000
gctggtaaac cttcgggcta tgcagaattt ctigcagtta ccggaagetg aaagagaccg 3060
aatataccag gacgaaaggg aaaggagctt gaatgctgee tcggecatgg gtectgecee 3120
cctcatcage acaccaccca gecgtectee ccaggtgaaa acagctacta tigecactga 3180
aaggaatggg aaaccagaga acaataccat gaacattaat gcttccattt atgatgagat 3240
tcagcaggaa atgaagcgtg ctaaagtgtc tcaagcactg tttgcaaagg ttgcagcaac 3300
caaaagccag ggatggtigt gcgagctgtt acgctggaaa gaagatectt ctccagaaaa 3360
cagaaccctg tgggagaacc tctccatgat ccgaaggttc cteagtcttc ctcagccaga 3420
acgtgatgcc atttatgaac aggagagcaa cgcggtgcat caccatggeg acaggecgee 3480
ccacattatc catgttccag cagagcagat tcagcaacag cagcagcaac agcaacagca 3540
gcagcagcag cagcaggeac cgecgectee acagecacag cagcagecac agacaggece 3600
tcggcetecee ccacggeaac ccacggtgge ctetecagea gagtcagatg aggaaaaccg 3660

acagaagacc cggccacgaa caaaaatttc agtggaagcec ttgggaatce tccagagttt 3720
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catacaagac gtgggcctgt accctgacga agaggccatce cagactctgt ctgecccaget 3780
cgaccttcce aagtacacca tcatcaagtt ctttcagaac cagcggtact atctcaagca 3840
ccacggcaaa ctgaaggaca attccggtit agaggtcgat gtggcagaat ataaagaaga 3900
ggagctgctg aaggatttgg aagagagtgt ccaagataaa aatactaaca cecttttttc 3960
agtgaaacta gaagaagagc tgtcagtgga aggaaacaca gacattaata ctgatttgaa 4020
agactgagat aaaagtattt gtttcgttca acagtgccac tggtatttac taacaaaatg 4080
aaaagtccac ctigtctict ctcagaaaac ctitgttgtt cattgtitgg ccaatgaatc 4140
ttcaaaaact tgcacaaaca gaaaagttgg aaaaggataa tacagactgc actaaatgtt 4200
ttectetgtt ttacaaactg cttggcagec ccaggtgaag catcaaggat tgtttggtat 4260
taaaatttgt gttcacggga tgcaccaaag tgtgtaccce gtaagcatga aaccagtgtt 4320
ttttgttttt titttagttc ttattccgga gectcaaaca agceattatac ctictgtgat 4380
tatgatttcc tctectataa ttatttctgt agcactccac actgatcttt ggaaactige 4440
cccttattta aaaaaaaaaa agaaaaaaaa gagtttgtta cictattgta tgttacaaaa 4500
gaactataga ctgtggaatg cagtttaaag atgacatatg ccaacaaatg ccttgtatta 4560
tatggcactg ccgtaattca aatttgtttt tattttggaa ataaaagttc actgtacttt 4620
tttttcattc tcattgttac atgatttttt aaaaaaagga aaagaaaatg tgaaacacaa 4680
tttagtcctc attatttatt tgtagatcct gcagceatcat gttgtaatta atttttigga 4740
agtttccgtt aaatgtaata ttgctictct tgttaccata ctgaticttt tctatttata 4800
aatgtatttt gatgggcagt aaaacaaagt gicttaaaag ttitaaatag agaaaatgty 4860
ctttacacag ttgcctataa aaagtgctct atgttatcca agcaattcat actataaget 4920

tcactcttat tgttgtatgc aatttttact atcatgcaaa taagcttagg taaataaaac 4980
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taatagatca ccttagaaaa ttatgcaatt aatgtgaaaa taattgatgt tigcaatgty 5040
tettcctttg gtttacaatc aattttaaag ctacatctgt ataaaatttc tgtataaagg 5100
tgtatttctt ttttatgagt ttatggctat gaaaacagct attttgttac agetggetgt 5160
ttttataagt gtatcac;aat tttctitatg cagaaatgtt ctgactagga gtggttatty 5220
actgtaacta cacaattaaa attgtttgta tcgtatgaca tggtagggtt tgtctgctta 5280
tgtgaagtaa ctaaaggagt caaaggatgg cccteteatt taggtgeatg ttaataactt 5340
gttatttcac tgattttaaa aagagcaatt gacaagttac ttgaaacact gtaaatitaa 5400
atcacaaaca catgctcatt tttaaatagg tatgaaattt cacaatgaaa ataacctgtt 5460
tggttaacat tttgcttaat aagtagagat aggatggtca aaagactctc cgacaaaaac 5520
aaatccagtc tctagcagtt atgttgttag aatgga 5556
<210> 64
<211> 763
<212> PRT
<213> Homo sapiens
<400> 64

Met Asp His Leu Asn Glu Ala Thr Gin Gly Lys Glu His Ser Glu Met
1 5 10 15

Ser Asn Asn Val Ser Asp Pro Lys Gly Pro Pro Ala Lys lle Ala Arg
20 25 30

Leu Glu GIn Asn Gly Ser Pro Leu Gly Arg Gly Arg Leu Gly Ser Thr
35 40 45

Gly Ala Lys Met GIn Gly Val Pro Leu Lys His Ser Gly His Leu Met
50 55 60
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Lys Thr Asn Leu Arg Lys Gly Thr Met Leu Pro Val Phe Cys Val Val
65 70 75 80

Glu His Tyr Glu Asn Ala lle Glu Tyr Asp Cys Lys Glu Glu His Ala
85 90 95

Glu Phe Val Leu Val Arg Lys Asp Met Leu Phe Asn GIn Leu lle Glu
100 105 110

Met Ala Leu Leu Ser Leu Gly Tyr Ser His Ser Ser Ala Ala Gin Ala
115 120 125

Lys Gly Leu lle GIn Val Gly Lys Trp Asn Pro Val Pro Leu Ser Tyr
130 135 140

Val Thr Asp Ala Pro Asp Ala Thr Val Ala Asp Met Leu Gln Asp Val
145 150 155 160

Tyr His Val Val Thr Leu Lys lle Gin Leu His Ser Cys Pro Lys Leu
165 170 175

Glu Asp Leu Pro Pro Glu Gin Trp Ser His Thr Thr Val Arg Asn Ala
180 185 190

Leu Lys Asp Leu Leu Lys Asp Met Asn Gin Ser Ser Leu Ala Lys Glu
195 200 205

Cys Pro Leu Ser GIn Ser Met lle Ser Ser lle Val Asn Ser Thr Tyr
210 . 215 220
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Tyr Ala Asn Val Ser Ala Ala Lys Cys GIn Glu Phe Gly Arg Trp Tyr
225 230 235 240

Lys His Phe Lys Lys Thr Lys Asp Met Met Val Glu Met Asp Ser Leu
245 250 255

Ser Glu Leu Ser GIn GIn Gly Ala Asn His Val Asn Phe Gly GIn GIn
260 265 270

Pro Val Pro Gly Asn Thr Ala Glu GIn Pro Pro Ser Pro Ala Gln Leu
275 280 285

Ser His Gly Ser GIn Pro Ser Val Arg Thr Pro Leu Pro Asn Leu His
290 295 300

Pro Gly Leu Val Ser Thr Pro lle Ser Pro GIn Leu Val Asn GIn Gln
305 310 315 320

Leu Val Met Ala GIn Leu Leu Asn GIn GIn Tyr Ala Val Asn Arg Leu
325 330 335

Leu Ala GIn GIn Ser Leu Asn GIn GIn Tyr Leu Asn His Pro Pro Pro
340 345 350

Val Ser Arg Ser Met Asn Lys Pro Leu Glu GIn GIn Val Ser Thr Asn
355 360 365

Thr Glu Val Ser Ser Glu lle Tyr GIn Trp Val Arg Asp Glu Leu Lys
370 375 380

Arg Ala Gly lle Ser GIn Ala Val Phe Ala Arg Val Ala Phe Asn Arg
385 390 395 400
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Thr Gin Gly Leu Leu Ser Glu lle Leu Arg Lys Glu Glu Asp Pro Lys
405 410 415

Thr Ala Ser GIn Ser Leu Leu Val Asn Leu Arg Ala Met Gin Asn Phe
420 425 430

Leu Gin Leu Pro Glu Ala Glu Arg Asp Arg lle Tyr GIn Asp Glu Arg
435 440 445

Glu Arg Ser Leu Asn Ala Ala Ser Ala Met Gly Pro Ala Pro Leu lle
450 455 460

Ser Thr Pro Pro Ser Arg Pro Pro Gin Val Lys Thr Ala Thr lle Ala
465 470 475 480

Thr Glu Arg Asn Gly Lys Pro Glu Asn Asn Thr Met Asn lle Asn Ala
485 490 495

Ser lle Tyr Asp Glu lle GIn GIn Glu Met Lys Arg Ala Lys Val Ser
500 505 510

Gin Ala Leu Phe Ala Lys Val Ala Ala Thr Lys Ser Gin Gly Trp Leu
515 520 525

Cys Glu Leu Leu Arg Trp Lys Glu Asp Pro Ser Pro Glu Asn Arg Thr
530 535 540

Leu Trp Glu Asn Leu Ser Met lle Arg Arg Phe Leu Ser Leu Pro Gin
545 550 555 560
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Pro Glu Arg Asp Ala lle Tyr Glu Gin Glu Ser Asn Ala Val His His
565 570 575

His Gly Asp Arg Pro Pro His lle lle His Val Pro Ala Glu Gin lle
580 585 590

GIn GIn GIn GIn GiIn GIn GIn Gin GiIn GIn GIn GIn GIn GIn Gin Ala
595 600 805

Pro Pro Pro Pro GIn Pro Gin GIn Gin Pro Gin Thr Gly Pro Arg Leu
610 615 620

Pro Pro Arg Gin Pro Thr Val Ala Ser Pro Ala Glu Ser Asp Glu Glu
625 630 635 640

Asn Arg GIn Lys Thr Arg Pro Arg Thr Lys lle Ser Val Glu Ala Leu
645 650 655

Gly lie Leu GIn Ser Phe lle GIn Asp Val Gly Leu Tyr Pro Asp Glu
660 665 670

Glu Ala lle GIn Thr Leu Ser Ala GIn Leu Asp Leu Pro Lys Tyr Thr
675 680 685

lle lle Lys Phe Phe Gin Asn Gin Arg Tyr Tyr Leu Lys His His Gly
690 695 700

Lys Leu Lys Asp Asn Ser Gly Leu Glu Val Asp Val Ala Glu Tyr Lys
705 710 715 720

Glu Glu Glu Leu Leu Lys Asp Leu Glu Glu Ser Val Gin Asp Lys Asn
725 730 735
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Thr Asn Thr Leu Phe Ser Val Lys Leu Glu Glu Glu Leu Ser Val Glu
740 745 750

Gly Asn Thr Asp Ile Asn Thr Asp Leu Lys Asp
755 760

<210> 65

<211> 2315

<212> DNA

<213> Homo sapiens

<400> 65
ccggegtcece aagtgagtgg aggggggate ccgactceag tecggggect tggeccagegg 60

agccgcegcta ttcggaageg ggaateccac tcagageecg ggectgtagg ggeggggegt 120
cccgggceacc cgggattggg gegteteeeg tegtgecaceg gggeaccgge gactcacceg 180
gaaggagaag ccgtgatctg gctatatggt ggggegegag cggtgteget gtggggaget 240
ggtgctgtic tcagatgttt ccttccaatg ggcttttggt gtaggatgtc ggagaaccaa 300
gaacaggagg aggtgattac agtgcgtgtt caggacccce gagtgcagaa tgagggetcc 360
tggaactctt atgtggatta taagatattc ctccatacca acagcaaagc ctttactgcc 420
aagacttect gtgtgcggeg cegetacegt gagttcgtgt ggctgagaaa geagetacag 480
agaaatgctg gtttggtgec tgttcetgaa cttectggga agteaacctt cticggcace 540
tcagatgagt tcattgagaa gcgacgacaa ggtctgcagc acticcttga aaaggtcctg 600
cagagtgtgg ttctcetgte agacagcecag ttgcacctat tectgcaaag cecagetetcg 660
gtgcctgaga tagaagccty tgtccaggge cgaagtacca tgactgtgte tgatgecatt 720

cttcgatatg ctatgtcaaa ctgtggctgg gcccaggaag agaggeagag ctettctcac 780
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ctggctaaag gagaccagcce taagagttgc tgctttctic caagatcggg taggaggage 840

tcteecteac cgecteccag tgaagaaaag gaccatttag aagtgtggge tecagttgtt 900
gactctgagg ttecticett ggaaagtece actctcecac cectetecte accattatge 960
tgtgatttty gaagacccaa agagggaacc tccactctic agtctgtgag gagggcetgtg 1020
ggaggagatc atgctgtgec tttggaccct ggtcagttag aaacagtttt ggaaaagtga 1080
gctetggatt ctgctetgag atggtcagag aagatgeggg ccaggagact tactcaggtg 1140
ggactgggca cagggcaggt atgtgggagg ctgggetgcet tagtgtettc tagtcacctc 1200
tgcttgggct gattgacaga ggtcagtcat tacagcccct tatgectctt ccatgggaac 1260
aaatactgtg cagatgtttg taagttaaac ataagacaca ggggctgttg ctittgaaca 1320
gaaccctata ttactctcct gggatctgag ftictgcagg teatttgtat gtaggaccag 1380
gagtatctcc tcaggtgacc agttttgggg acccgtatgt ggcaaatict aagetgccat 1440
attgaacatc atcccactgg gagtggttat gttgtatcce catcttgget ggcttcagtt 1500
tttgctgtag ccctagagca ctttgtttgt gggaggcetgg cetettgect acctecttge 1560
atggacaggg ggatgaatat ttactttccc acctccttge ttittctttc actgatacca 1620
ctgaatggaa ctggtgctgt gactectget getggggatt tatgtcecga gaccttagee 1680
tggctgagtg gagectgaga cetgcacaac agctcatggt catgcatgag agagaagtgg 1740
ctggccacag ccagagggaa cagtaacagce ccaggggect ttattttggg aaaggcetgtc 1800
ccgggctgtt actgtetett ctggttataa agcagacaty tggecatctt ttccgcaggg 1860
ttagagtggg ctectttctt tttggaatcc tttctictc cttiggtage agetecectge 1920
ctccagggct tcegecacca gegtetetge tgtgttgege agtgeagtgg ggtgcaaggg 1980

ctttgtttct gectgectga aagagagggc tetggggatg gagatgagaa acaacacget 2040
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ctecticaga caatgaggca ttetgtectc ctgetgecat tettcatete cactgagage 2100

cagagctggt aggagecgag tgccacagge attctgeatt getetactet taggtitgty 2160
totgtgatce ttecectecc tgtegeccac tecteectec tetggetate ctaceetgte 2220
tgtgggctct titactacca gectatgetg tgggactgte atggeattta gttcagagty 2280
gaggggctit ggcctgaaat aaaatgcaag tattt 2315

<210> 66

<211> 270

<212> PRT

<213> Homo sapiens

<400> 66

Met Gly Phe Trp Cys Arg Met Ser Glu Asn Gin Glu Gin Glu Glu Val
1 5 10 15

lle Thr Val Arg Val GIn Asp Pro Arg Val GIn Asn Glu Gly Ser Trp
20 25 30

Asn Ser Tyr Val Asp Tyr Lys lle Phe Leu His Thr Asn Ser Lys Ala
35 40 45

Phe Thr Ala Lys Thr Ser Cys Val Arg Arg Arg Tyr Arg Glu Phe Val
50 55 60

Trp Leu Arg Lys GIn Leu GIn Arg Asn Ala Gly Leu Val Pro Val Pro
65 70 75 80

Glu Leu Pro Gly Lys Ser Thr Phe Phe Gly Thr Ser Asp Glu Phe lle
85 90 95

Glu Lys Arg Arg GIn Gly Leu GIn His Phe Leu Glu Lys Val Leu Gin
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100 105 110

Ser Val Val Leu Leu Ser Asp Ser GIn Leu His Leu Phe Leu GIn Ser
115 120 125

GIn Leu Ser Val Pro Glu lle Glu Ala Cys Val Gin Gly Arg Ser Thr
130 135 140

Met Thr Val Ser Asp Ala lle Leu Arg Tyr Ala Met Ser Asn Cys Gly
145 150 155 160

Trp Ala GIn Glu Glu Arg GIn Ser Ser Ser His Leu Ala Lys Gly Asp
165 170 175

Gln Pro Lys Ser Cys Cys Phe Leu Pro Arg Ser Gly Arg Arg Ser Ser
180 185 190

Pro Ser Pro Pro Pro Ser Glu Glu Lys Asp His Leu Glu Val Trp Ala
195 200 205

Pro Val Val Asp Ser Glu Val Pro Ser Leu Glu Ser Pro Thr Leu Pro
210 215 220

Pro Leu Ser Ser Pro Leu Cys Cys Asp Phe Gly Arg Pro Lys Glu Gly
225 230 235 240

Thr Ser Thr Leu GIn Ser Val Arg Arg Ala Val Gly Gly Asp His Ala
245 250 255

Val Pro Leu Asp Pro Gly Gin Leu Glu Thr Val Leu Glu Lys
260 265 270
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<210> 67
<211> 8017
<212> DNA
<213> Homo sapiens

<400> 67
tatgtctict aaagataatg tcgatigtgt atggctgatg ggattctagg accaagcaag 60

aggtittttt tittccceca catacttaac gtttctatat tictatttga attcgactgg 120

acagttccat tigaattatt tctctctete tetctctetg acacatttta tetigeccagg 180

ttctaaacct ttaggaaaaa tggagcaatt tccaaaggaa accgttgtgg agagecagtgg 240
gccaaaggtt ttggaaacag cagaagagat ccaggagagg cgtcaggaag tgttgacth 300
gtatcaaagt ttcaaggagc gggtcgctga gaggggtcag aagctigagg attcctatca 360
cttacaagtt ttcaagcgag atgcagatga tctggggaag tggatcatgg agaaagtcaa 420
tatcttaacc gataagagct atgaagaccc aactaatata caggggaaat atcagaagca 480
tcaatccctt gaagcagagg tgcaaacaaa atcaagactc atgtctgaac tggaaaaaac 540
aagggaagaa cgatttacca tgggtcattc tgcccacgaa gaaacgaagg cccatataga 600
ggagctacgc cacctgtggg acctgctgtt agagetgace ctggagaagg gtgaccagtt 660
getgegggec ctgaagttce agcagtatgt acaggagtgt gctgacatct tagagtggat 720
tggagacaag gaggctatag cgacatcagt ggagctaggt gaagactggg agcgcaccga 780
agttctgcat aagaaatttg aagacttcca agtggagcetg gtagctaaag aagggagagt 840
tgttgaagtg aaccaatatg ccaatgagtg tgccgaggaa aaccatcctg acctaceett 900
aattcagtct aagcaaaatg aggtgaatgc tgcctgggag cgecticgtg gtttggetct 960
ccagagacag aaagctctgt ccaatgcetge aaacttacaa cgattcaaaa gggatgtgac 1020

tgaagccatc cagtggatca aggagaagga acctgtactc acctctgagg actatggcaa 1080
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agaccttgtt gcctetgaag gactgttica cagtcacaag ggacttgaga gaaatctige 1140
tgtcatgagt gacaaggtga aggagttatg tgctaaagca gagaagctga cactttccca 1200
tccttcagat gcacctcaga tccaggagat gaaagaagat ctggtctcca getgggagea 1260
tattcgtgcc ctggecacca gecagatatga aaaactgcag getacttatt ggtaccatcg 1320
attttcatct gactttgatg aactctcagg ctggatgaac gagaagactg ctgcgatcaa 1380
tgctgatgag ctgccaacag atgtggctgg tggagaagtt ctgctggaca ggcatcageca 1440
gcataagcat gagattgact cttacgatga ccgatttcaa tctgetgatg agactggtca 1500
agacctcgtg aatgccaatc atgaagcctc tgatgaagtt cgggaaaaga tggaaatact 1560
tgacaacaac tggactgcce tgctggaact gtgggacgag cgtcatcgtc agtatgagca 1620
gtgcttggac tttcatctct tctacagaga cagtgagcaa gtggacagtt ggatgagtag 1680
acaagaggcec ttcctggaaa acgaggatct gggaaactca ctgggcagtg cagaagecct 1740
tcttcagaag catgaagact tigaggaagc ctttactgce caggaagaga agatcataac 1800
tgtagacaag actgcaacca aattgattgg tgatgaccat tatgattcag agaacatcaa 1860
ggctatcegt gacgggcetgt tageceggeg ggatgeccta cgtgaaaagg ctgecactag 1920
acgtagattg ctgaaggagt cattgctict gcaaaaactg tatgaggact cagatgacct 1980
aaagaactgg atcaacaaga agaaaaagtt ggcagatgat gaagattaca aggacataca 2040
gaacttgaag agcagggttc aaaagcagca agtcttigaa aaggagttgg cagttaataa 2100
gacccagctg gaaaacatac agaaaactgg ccaagagatg attgagggtg gtcactatge 2160
ctctgacaat gtgaccactc gictgagtga agttgccage cictgggagg agtigetgga 2220
ggctacaaaa cagaaaggga cccagttgca tgaggccaac cagcagcetge aatttgaaaa 2280

taatgcagaa gatttgcagc getggetgga ggatgttgag tggcaagtca cetctgagga 2340
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ttatgggaaa ggcctggeeg aggtacagaa tcgactcagg aaacacggcec tectggagtc 2400
ggctgtggcet getegtcagg atcaggtgga tatccttaca gacctggetg catattttga 2460
agaaataggc catcctgatt ctaaggatat aagggcaagg caagagtcct tggtatgccg 2520
atttgaagct ctgaaagagc cactggccac ccgaaagaag aagctcttag acctictcca 2580
tctgcagctg atttgtagag acacagagga tgaggaggcec tggatccaag agactgaacc 2640
ctcagcetact tccacctace ttggaaagga cctgattget tccaaaaagc tictgaatag 2700
gcatagagtc atcctggaga acattgccag ccatgaacca cgcaticaag agataacaga 2760
aaggggaaac aaaatggtag aggaaggaca ctttgctgca gaagatgtgg cctctagggt 2820
caagagtttg aaccagaata tggagtctct ccgtgctcga getgetagge gacaaaatga 2880
tcttgaagcce aatgtccagt tccageagta cetggetgac ctgcatgaag cagaaacaty 2940
gatcagagag aaggaaccta tigtagataa tactaactat ggtgctgatg aagaagcagc 3000
tggggctctt ctaaagaage atgaggcctt tctattagat ctcaattcat tiggagacag 3060
tatgaaagct ctgcggaatc aggcaaacgce ctgccagcaa caacaggetg caccagtgga 3120
gggagttgct ggagaacaaa gggtcatggc tttatatgac ttccaggecc gcagecceceg 3180
agaagtcacc atgaagaaag gtgatgtctt aacgctgctc agttccatca ataaggacty 3240
gtggaaggtg gaagctgctg atcatcaggg cattgtccca getgtetatg tcagaagact 3300
ggcccacgat gagttccega tgctcccaca geggegacga gaagagecag gaaacatcac 3360
ccagcgcecag gagcagattg agaaccaata ccgetecctc ttggatcggg cagaagaacg 3420
cagacgtcgt ctattgcaac gttataatga atttttattg gcctatgagg caggagacat 3480
gctggaatgg attcaagaga aaaaggcaga aaacactgga gtggaactag atgatgttty 3540

ggagctgcag aaaaagtttg atgagttcca aaaggatttg aataccaatg agectegget 3600
Page 214



Sequence_Listing.txt
aagggatatc aacaaggtag ctgatgatct actatttgaa ggactictaa caccagaagg 3660
agctcaaatc cggcaggaat tgaattcceg ctggggtict tigcagaggc ttgcagatga 3720
acagcggcag ctgetgggea gtgeccatge tgtigaagtg tttcacagag aagcagatga 3780
cacgaaggag cagattgaga agaaatgcca ggccctcagt getgcagace ctggctcaga 3840
tctgttcagt gttcaggcetc ttcagegacg geatgagggce tttgaaaggg acctegtace 3900
cctgggagat aaggtgacca tactggggga gacagcagag cggctcagtg agtcccatcc 3960
agatgccact gaggacctgc agagacagaa aatggagctg aatgaggect gggaagacct 4020
gcaggggcgt acaaaggatc gtaaggagag cctaaatgag gcccagaaat tetacctgtt 4080
cctcagcaag gccagggatce tgcagaactg gatcagtage attggtggea tggtatcatc 4140
acaggagctg gccgaagact taactggcat agagatcttg ctggagagac atcaggagca 4200
ccgtgctgac atggaggceag aggcteccac cttccaggcec ttagaggact tcagtgcaga 4260
acttatcgac agtgggcacc atgctagcce tgaaattgaa aaaaagcttc aagetgtcaa 4320
gctagagaga gatgatttgg agaaggctty ggaaaaacgc aagaagatcc tagaccagty 4380
cctggagttg cagatgticc aggggaactg tgatcaagtt gagagctgga tggtggcacg 4440
tgagaattcc ctgaggtcag atgacaaaag ttccttagac agtctggagg ctttgatgaa 4500
gaaacgggac gatttggaca aagcaatcac tgcccaggaa gggaagatca ctgacctaga 4560
acattttgct gagagcctca ttgctgatga acactatgcc aaagaagaga ttgctacgcg 4620
gctccaacgt gtactagaca ggtggaaggc tctcaaagca caactgattg atgagcggac 4680
aaagcttgga gactatgcca acctaaaaca atictaccga gacctigagg agctggaaga 4740
atggatcagt gagatgctgce ccacagectg tgatgaatce tacaaagacg ccactaacat 4800

tcagaggaaa tacctgaaac accagacctt tgcacatgaa gtcgatggec gatctgagca 4860
Page 215



Sequence_Listing.txt
ggtgcatggc gtcatcaacc tggggaactc cctgattgag tgtagegctt gtgatggcaa 4920
tgaagaggcc atgaaggagc aactggaaca gctgaaggaa cattgggate atctgetiga 4980
gagaacaaat gacaaaggga agaagctcaa tgaggccagt cgtcaacaga ggttcaacac 5040
aagcatccgg gactttgagt tetggctetc agaggcagag acattgetgg ccatgaaaga 5100
tcaggccagg gacttggctt cagcaggaaa cctactcaag aagcatcage tattggagag 5160
agagatgttg gctcgagagg atgcactcaa ggacctgaat acattggctg aagatitget 5220
ctccageggg actttcaacg ttgatcagat tgtgaagaaa aaagataatg tcaacaagcg 5280
tttcctgaat gtccaagaat tggcagetge acaccacgaa aaattgaaag aggcectatge 5340
cttgttccag ticticcagg atctagatga tgaggaatce tggatagagg agaagttgat 5400
acgagtgagc tcccaggact atgggagaga tcttcagggg gttcagaact tgctgaagéa 5460
gcacaaacgc ctagaggggg agetggtgge ccatgagcect gecatccaga atgtgetgga 5520
tatggcagag aagctgaaag acaaggctge tgtggggcaa gaggagatee agttgegget 5580
ggctcagttt gttgaacact gggagaagct caaagagtty gccaaggece gaggacttaa 5640
gttggaagaa tccctagaat acttgcaatt catgcagaat gctgaggaag aggaagcetty 5700
gatcaatgaa aagaatgctt tggctgtccg aggagatigt ggagatacat tagetgctac 5760
tcagagcttg ctaatgaagc atgaagctit ggaaaatgac tttgctgtce atgagacccg 5820
agtacaaaat gtgtgtgcac aaggagaaga catcctaaat aaggtgttgc aggaggaaag 5880
tcagaacaaa gagatttctt ccaagataga ggctctgaat gaaaagaccce ctictcigge 5940
taaggcaata gctgctigga agttgcaatt ggaagacgat tatgectttc aggaaticaa 6000
ctggaaggct gatgtggtag aggcttggat agctgataag gaaacaagcec taaagaccaa 6060

tggcaatggt gcagaccttg gtgacttcct cacticttctg gcaaaacagg acactctgga 6120
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tgccagtctg cagagtttcc agcaagagag acttcccgag atcactgacc tgaaggacaa 6180
actgatttct gctcaacaca accagtctaa agccattgaa gagegttatg ccgetetget 6240
gaagegctgg gaacagttge tggaagcctc ggcagtccac agacagaaat tgctggagaa 6300
acagctgcct ctacagaagg ctgaggacct gttcgtggaa tttgcacata aggcttcage 6360
tttgaacaac tggtgtgaaa agatggaaga aaacttgfca gagcectgtge actgtgtctc 6420
cctgaatgaa attcggcagc tgcagaaaga ccatgaggac ttettggect cectggetag 6480
ggctcaagca gactttaaat gtttgctgga getagaccag cagattaagg ccttaggtgt 6540
gecttccage cettatacct ggttaacagt ggaggtgcetg gaaaggacct ggaagcacct 6600
atctgacatc attgaggaac gggagcagga gctgcaaaag gaagaggcaa gacaggtcaa 6660
gaactttgag atgtgtcagg agtttgaaca gaatgccagt accttccttc aatggatcct 6720
ggaaaccagg gcttactttc tggatggatc attgctcaaa gaaacaggaa ctctggaatc 6780
tcagctggaa gcaaataaaa gaaaacagaa ggagatccag gcgatgaage gtcaactaac 6840
caagattgtg gacctggggg acaacttgga agacgctctg atccttgata tcaaatacag 6900
caccattgga ttggctcagc agtgggacca gcetctaccag ctigggtige ggatgcaaca 6960
caacctggag caacagatcc aggccaagga catcaaaggt gtgagtgaag agactctaaa 7020
ggaatttagc acaatctata aacactttga tgagaatttg acagggcgcec tgactcacaa 7080
agagttccgg tcetgectga gaggactcaa ttactacttg cccatggtgg aggaggatga 7140
acatgagccc aagtttgaga agttcctgga tgctgtggat ccagggagga agggcetatgt 7200
ctcactggag gactatactg ctttcctgat tgacaaggag tcagaaaaca tcaagtccag 7260
tgatgaaata gagaatgcct tccaagccct ggcagagggc aagtcatata ttaccaaaga 7326

agacatgaag caggccctta ccccagagea agtgtcatte tgtgccacac atatgcagca 7380
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atatatggac ccacggggtc gaagccatct ctetggetat gactacgttg geticaccaa 7440
ttcctactit ggcaactaat aagcagctce tcgtggatcg tagaaaatct tagtgtcgtg 7500
ggaaatttac tggggggcaa agagtacagg caaatgtgga agataaagat ggcctcgtgt 7560
gtatgtgtgt gtgtotgtgt gtgtgtgtat getigtgttt gtgtgcatat tacatitatt 7620
gtaggatctt aaaaaatctc aagggtggga gatagaaagg ttaatagagt tggaggagtg 7680
gaagctattt tgtatgcaac tagtcactgc tgaggggtgt caaagtitct atttitattt 774Q
gttctgtttt gcacgtcttt atcattttgc tttattccga ttatagaata aagtaattct 7800
ttttaaaaat attttttggg gcaaagttaa gtaaaatgtt gagctictat atttctggga 7860
actgtactca tataagagtg ggcagctaat titactgtaa agaagggcca tggtatagta 7920
gataaataaa atccaaggca attttcaaac aattttttta aacttiggaa tgtgtttaaa 7980
tttaaattty aaaataaaga tatttgattt tctgggg 8017
<210> 68
<211> 2419
<212> PRT
<213> Homo sapiens
<400> 68

Met Glu GIn Phe Pro Lys Glu Thr Val Val Glu Ser Ser Gly Pro Lys
1 5 10 15

Val Leu Glu Thr Ala Glu Glu lle GIn Glu Arg Arg GIn Glu Val Leu
20 25 30

Thr Arg Tyr Gin Ser Phe Lys Glu Arg Val Ala Glu Arg Gly Gin Lys
35 40 45
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Leu Glu Asp Ser Tyr His Leu Gin Val Phe Lys Arg Asp Ala Asp Asp
50 55 60

Leu Gly Lys Trp lle Met Glu Lys Val Asn lle Leu Thr Asp Lys Ser
65 70 75 80

Tyr Glu Asp Pro Thr Asn lle GIn Gly Lys Tyr Gin Lys His GIn Ser
85 90 95

Leu Glu Ala Glu Val GIn Thr Lys Ser Arg Leu Met Ser Glu Leu Glu
100 105 110

Lys Thr Arg Glu Glu Arg Phe Thr Met Gly His Ser Ala His Glu Glu
115 120 125

Thr Lys Ala His lle Glu Glu Leu Arg His Leu Trp Asp Leu Leu Leu
130 135 140

Glu Leu Thr Leu Glu Lys Gly Asp GIn Leu Leu Arg Ala Leu Lys Phe
145 150 155 160

Gln GIn Tyr Val GIn Glu Cys Ala Asp lle Leu Glu Trp lle Gly Asp
165 170 175

Lys Glu Ala lle Ala Thr Ser Val Glu Leu Gly Glu Asp Trp Glu Arg
180 185 190

Thr Glu Val Leu His Lys Lys Phe Glu Asp Phe Gin Val Glu Leu Val
195 200 205

Ala Lys Glu Gly Arg Val Val Glu Val Asn Gin Tyr Ala Asn Glu Cys
210 215 220
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Ala Glu Glu Asn His Pro Asp Leu Pro Leu lle Gin Ser Lys GIn Asn
225 230 235 240

Glu Val Asn Ala Ala Trp Glu Arg Leu Arg Gly Leu Ala Leu GIn Arg
245 250 255

GIn Lys Ala Leu Ser Asn Ala Ala Asn Leu GIn Arg Phe Lys Arg Asp
260 265 270

Val Thr Glu Ala lle GIn Trp lle Lys Glu Lys Glu Pro Val Leu Thr
275 280 285

Ser Glu Asp Tyr Gly Lys Asp Leu Val Ala Ser Glu Gly Leu Phe His
290 295 300

Ser His Lys Gly Leu Glu Arg Asn Leu Ala Val Met Ser Asp Lys Val
305 310 315 320

Lys Glu Leu Cys Ala Lys Ala Glu Lys Leu Thr Leu Ser His Pro Ser
325 330 335

Asp Ala Pro GIn lle GIn Glu Met Lys Glu Asp Leu Val Ser Ser Trp
340 345 350

Glu His lle Arg Ala Leu Ala Thr Ser Arg Tyr Glu Lys Leu GIn Ala
355 360 365

Thr Tyr Trp Tyr His Arg Phe Ser Ser Asp Phe Asp Glu Leu Ser Gly
370 375 380
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Trp Met Asn Glu Lys Thr Ala Ala lle Asn Ala Asp Glu Leu Pro Thr
385 390 395 400

Asp Val Ala Gly Gly Glu Val Leu Leu Asp Arg His Gln GIn His Lys
405 410 - 415

His Glu lle Asp Ser Tyr Asp Asp Arg Phe Gin Ser Ala Asp Glu Thr
420 425 430

Gly GIn Asp Leu Val Asn Ala Asn His Glu Ala Ser Asp Glu Val Arg
435 440 445

Glu Lys Met Glu lle Leu Asp Asn Asn Trp Thr Ala Leu Leu Glu Leu
450 455 460

Trp Asp Glu Arg His Arg Gin Tyr Glu GIn Cys Leu Asp Phe His Leu
465 470 475 480

Phe Tyr Arg Asp Ser Glu GIn Val Asp Ser Trp Met Ser Arg Gin Glu
485 490 495

Ala Phe Leu Glu Asn Glu Asp Leu Gly Asn Ser Leu Gly Ser Ala Glu
500 505 510

Ala Leu Leu GIn Lys His Glu Asp Phe Glu Glu Ala Phe Thr Ala GIn
515 520 525

Glu Glu Lys lle lle Thr Val Asp Lys Thr Ala Thr Lys Leu lle Gly
530 535 540

Asp Asp His Tyr Asp Ser Glu Asn lle Lys Ala lle Arg Asp Gly Leu
545 550 555 560
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Leu Ala Arg Arg Asp Ala Leu Arg Glu Lys Ala Ala Thr Arg Arg Arg
565 570 575

Leu Leu Lys Glu Ser Leu Leu Leu GIn Lys Leu Tyr Glu Asp Ser Asp
580 585 590

Asp Leu Lys Asn Trp lle Asn Lys Lys Lys Lys Leu Ala Asp Asp Glu
595 600 605

Asp Tyr Lys Asp lle GIn Asn Leu Lys Ser Arg Val GIn Lys GIn GIn
610 615 620

Val Phe Glu Lys Glu Leu Ala Val Asn Lys Thr GIn Leu Glu Asn lle
625 630 635 640

Gln Lys Thr Gly GIn Glu Met lle Glu Gly Gly His Tyr Ala Ser Asp
645 650 655

Asn Val Thr Thr Arg Leu Ser Glu Val Ala Ser Leu Trp Glu Glu Leu
660 665 670

Leu Glu Ala Thr Lys GIn Lys Gly Thr GIn Leu His Glu Ala Asn Gin
675 680 685

Gln Leu GIn Phe Glu Asn Asn Ala Glu Asp Leu GIn Arg Trp Leu Glu
690 695 700

Asp Val Glu Trp Gln Val Thr Ser Glu Asp Tyr Gly Lys Gly Leu Ala
705 710 715 720
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Glu Val GIn Asn Arg Leu Arg Lys His Gly Leu Leu Glu Ser Ala Val
725 730 735

Ala Ala Arg GIn Asp GIn Val Asp lle Leu Thr Asp Leu Ala Ala Tyr
740 745 750

Phe Glu Glu lle Gly His Pro Asp Ser Lys Asp lle Arg Ala Arg GIn
755 760 765

Glu Ser Leu Val Cys Arg Phe Glu Ala Leu Lys Glu Pro Leu Ala Thr
770 775 780

Arg Lys Lys Lys Leu Leu Asp Leu Leu His Leu GIn Leu lle Cys Arg
785 790 795 800

Asp Thr Glu Asp Glu Glu Ala Trp lle Gin Glu Thr Glu Pro Ser Ala
805 810 815

Thr Ser Thr Tyr Leu Gly Lys Asp Leu lle Ala Ser Lys Lys Leu Leu
820 825 830

Asn Arg His Arg Val lle Leu Glu Asn lle Ala Ser His Glu Pro Arg
835 840 845

lle GIn Glu lle Thr Glu Arg Gly Asn Lys Met Val Glu Glu Gly His
850 855 860

Phe Ala Ala Glu Asp Val Ala Ser Arg Val Lys Ser Leu Asn GlIn Asn
865 870 875 880

Met Glu Ser Leu Arg Ala Arg Ala Ala Arg Arg Gin Asn Asp Leu Glu
885 890 895
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Ala Asn Val GIn Phe Gin Gin Tyr Leu Ala Asp Leu His Glu Ala Glu
900 905 910

Thr Trp lle Arg Glu Lys Glu Pro lle Val Asp Asn Thr Asn Tyr Gly
915 920 925

Ala Asp Glu Glu Ala Ala Gly Ala Leu Leu Lys Lys His Glu Ala Phe
930 935 940

Leu Leu Asp Leu Asn Ser Phe Gly Asp Ser Met Lys Ala Leu Arg Asn
945 950 955 960

Gln Ala Asn Ala Cys GIn GIn GIn GIn Ala Ala Pro Val Glu Gly Val
965 970 975

Ala Gly Glu GIn Arg Val Met Ala Leu Tyr Asp Phe GIn Ala Arg Ser
980 985 990

Pro Arg Glu Val Thr Met Lys Lys Gly Asp Val Leu Thr Leu Leu Ser
995 1000 1005

Ser lle Asn Lys Asp Trp Trp Lys Val Glu Ala Ala Asp His Gin
1010 1015 1020

Gly lle Val Pro Ala Val Tyr Val Arg Arg Leu Ala His Asp Glu
1025 1030 1035

Phe Pro Met Leu Pro Gin Arg Arg Arg Glu Glu Pro Gly Asn lle
1040 1045 1050
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Thr GIn Arg Gin Glu Gin lle Glu Asn GIn Tyr Arg Ser Leu Leu
1055 1060 1065

Asp Arg Ala Glu Glu Arg Arg Arg Arg Leu Leu GIn Arg Tyr Asn
1070 1075 1080

Glu Phe Leu Leu Ala Tyr Glu Ala Gly Asp Met Leu Glu Trp lle
1085 1090 1095

Gln Glu Lys Lys Ala Glu Asn Thr Gly Val Glu Leu Asp Asp Val
1100 1105 1110

Trp Glu Leu Gin Lys Lys Phe Asp Glu Phe GIn Lys Asp Leu Asn
1115 1120 1125

Thr Asn Glu Pro Arg Leu Arg Asp lle Asn Lys Val Ala Asp Asp
1130 1135 1140

Leu Leu Phe Glu Gly Leu Leu Thr Pro Glu Gly Ala Gin lle Arg
1145 1150 1155

GlIn Glu Leu Asn Ser Arg Trp Gly Ser Leu Gin Arg Leu Ala Asp
1160 1165 1170

Glu GIn Arg GIn Leu Leu Gly Ser Ala His Ala Val Glu Val Phe
1175 1180 1185

His Arg Glu Ala Asp Asp Thr Lys Glu GIn lle Glu Lys Lys Cys
1190 1195 1200

Gin Ala Leu Ser Ala Ala Asp Pro Gly Ser Asp Leu Phe Ser Val
1205 1210 1215
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Gin Ala Leu GIn Arg Arg His Glu Gly Phe Glu Arg Asp Leu Val
1220 1225 1230

Pro Leu Gly Asp Lys Val Thr lle Leu Gly Glu Thr Ala Glu Arg
1235 1240 1245

Leu Ser Glu Ser His Pro Asp Ala Thr Glu Asp Leu GIn Arg GIn
1250 1255 1260

Lys Met Glu Leu Asn Glu Ala Trp Glu Asp Leu GIn Gly Arg Thr
1265 1270 1275

Lys Asp Arg Lys Glu Ser Leu Asn Glu Ala GIn Lys Phe Tyr Leu
1280 1285 1290

Phe Leu Ser Lys Ala Arg Asp Leu GIn Asn Trp lle Ser Ser lle
1295 1300 1305

Gly Gly Met Val Ser Ser GIn Glu Leu Ala Glu Asp Leu Thr Gly
1310 1315 1320

lle Glu lle Leu Leu Glu Arg His GIn Glu His Arg Ala Asp Met
1325 1330 1335

Glu Ala Glu Ala Pro Thr Phe Gin Ala Leu Glu Asp Phe Ser Ala
1340 1345 1350

Glu Leu lle Asp Ser Gly His His Ala Ser Pro Glu lle Glu Lys
1355 1360 1365
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Lys Leu Gln Ala Val Lys Leu Glu Arg Asp Asp Leu Glu Lys Ala
1370 1375 1380

Trp Glu Lys Arg Lys Lys lle Leu Asp GIn Cys Leu Glu Leu Gin
1385 1390 1395

Met Phe GlIn Gly Asn Cys Asp Gin Val Glu Ser Trp Met Val Ala
1400 1405 1410

Arg Glu Asn Ser Leu Arg Ser Asp Asp Lys Ser Ser Leu Asp Ser
1415 1420 1425

Leu Glu AlaLeu MetLys Lys Arg Asp Asp Leu Asp Lys Ala lle
1430 1435 1440

Thr Ala Gin Glu Gly Lys lle Thr Asp Leu Glu His Phe Ala Glu
1445 1450 1455

Ser Leu lle Ala Asp Glu His Tyr Ala Lys Glu Glu lle Ala Thr
1460 1465 1470

Arg Leu Gin Arg Val Leu Asp Arg Trp Lys Ala Leu Lys Ala GIn
1475 1480 1485

Leu lle Asp Glu Arg ThrLys Leu Gly Asp Tyr Ala Asn Leu Lys
1490 1495 1500

Gln Phe Tyr Arg Asp Leu Glu Glu Leu Glu Glu Trp lle Ser Glu
1505 1510 1515

Met Leu Pro Thr Ala Cys Asp Glu Ser Tyr Lys Asp Ala Thr Asn
1520 1525 1530
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lie GIn Arg Lys Tyr Leu Lys His Gin Thr Phe Ala His Glu Val
1535 1540 1545

Asp Gly Arg Ser Glu GIn Val His Gly Val lle Asn Leu Gly Asn
1550 1555 1560

Ser Leu lle Glu Cys Ser Ala Cys Asp Gly Asn Glu Glu Ala Met
1565 1570 1575

Lys Glu Gin Leu Glu GIn Leu Lys Glu His Trp Asp His Leu Leu
1580 1585 1590

Glu Arg Thr Asn Asp Lys Gly Lys Lys Leu Asn Glu Ala Ser Arg
1595 1600 1605

GlIn GIn Arg Phe Asn Thr Ser lle Arg Asp Phe Glu Phe Trp Leu
1610 1615 1620

Ser Glu Ala Glu Thr Leu Leu Ala Met Lys Asp GIn Ala Arg Asp
1625 1630 1635

Leu Ala Ser Ala Gly Asn Leu Leu Lys Lys His GIn Leu Leu Glu
1640 1645 1650

Arg Glu Met Leu Ala Arg Glu Asp Ala Leu Lys Asp Leu Asn Thr
1655 1660 1665

Leu Ala Glu Asp Leu Leu Ser Ser Gly Thr Phe Asn Val Asp GIn
1670 1675 1680
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lle Val Lys Lys Lys Asp Asn Val Asn Lys Arg Phe Leu Asn Val
1685 1690 1695

GIn Glu Leu Ala Ala Ala His His Glu Lys Leu Lys Glu Ala Tyr
1700 1705 1710

Ala Leu Phe GIn Phe Phe GIn Asp Leu Asp Asp Glu Glu Ser Trp
1715 1720 1725

lle Glu Glu Lys Leu lle Arg Val Ser Ser GIn Asp Tyr Gly Arg
1730 1735 1740

Asp Leu GIn Gly Val GIn Asn Leu Leu Lys Lys His Lys Arg Leu
1745 1750 1755

Glu Gly Glu Leu Val Ala His Glu Pro Ala lle GIn Asn Val Leu
1760 1765 1770

Asp Met Ala Glu Lys Leu Lys Asp Lys Ala Ala Val Gly Gin Glu
1775 1780 1785

Glu lle GIn Leu Arg Leu Ala GIn Phe Val Glu His Trp Glu Lys
1790 1795 1800

Leu Lys Glu Leu Ala Lys Ala Arg Gly Leu Lys Leu Glu Glu Ser
1805 1810 - 1815

Leu Glu Tyr Leu GIn Phe Met Gln Asn Ala Glu Glu Glu Glu Ala
1820 1825 1830

Trp lle Asn Glu Lys Asn Ala Leu Ala Val Arg Gly Asp Cys Gly
1835 1840 1845
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Asp Thr Leu Ala Ala Thr GIn Ser Leu Leu Met Lys His Glu Ala
1850 1855 1860

Leu Glu Asn Asp Phe Ala Val His Glu Thr Arg Val Gin Asn Val
1865 1870 1875

Cys Ala GIn Gly Glu Asp lle Leu Asn Lys Val Leu GIn Glu Glu
1880 1885 1890

Ser GIn Asn Lys Glu lle Ser Ser Lys lle Glu Ala Leu Asn Glu
1895 1900 1905

Lys Thr Pro Ser Leu Ala Lys Ala lle Ala Ala Trp Lys Leu GIn
1910 1915 1920

Leu Glu Asp Asp Tyr Ala Phe GIn Glu Phe Asn Trp Lys Ala Asp
1925 1930 1935

Val Val Glu Ala Trp lle Ala Asp Lys Glu Thr Ser Leu Lys Thr
1940 1945 1950

Asn Gly Asn Gly Ala Asp Leu Gly Asp Phe Leu Thr Leu Leu Ala
1955 1960 1965

Lys GIn Asp Thr Leu Asp Ala Ser Leu GIn Ser Phe GIn GIn Glu
1970 1975 1980

Arg Leu Pro Glu lle Thr Asp Leu Lys Asp Lys Leu lle Ser Ala
1985 1990 1995
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GIn His Asn GIn Ser Lys Ala lle Glu Glu Arg Tyr Ala Ala Leu
2000 2005 2010

Leu Lys Arg Trp Glu GIn Leu Leu Glu Ala Ser Ala Val His Arg
2015 2020 2025

GIn Lys Leu Leu Glu Lys GIn Leu Pro Leu GIn Lys Ala Glu Asp
2030 2035 2040

Leu Phe Val Glu Phe Ala His Lys Ala Ser Ala Leu Asn Asn Trp
2045 2050 2055

Cys Glu Lys Met Glu Glu Asn Leu Ser Glu Pro Val His Cys Val
2060 2065 2070

Ser Leu Asn Glu lle Arg GIn Leu Gin Lys Asp His Glu Asp Phe
2075 2080 2085

Leu Ala Ser Leu Ala Arg Ala GIn Ala Asp Phe Lys Cys Leu Leu
2090 2095 2100

Glu Leu Asp GIn GIn lle Lys Ala Leu Gly Val Pro Ser Ser Pro
2105 2110 2115

Tyr Thr Trp Leu Thr Val Glu Val Leu Glu Arg Thr Trp Lys His
2120 2125 2130

Leu Ser Asp lle lie Glu Glu Arg Glu Gin Glu Leu Gln Lys Glu
2135 2140 2145

Glu Ala Arg GIn Val Lys Asn Phe Glu Met Cys GIn Glu Phe Glu
2150 2155 2160
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GIn Asn Ala Ser Thr Phe Leu GIn Trp lle Leu Glu Thr Arg Ala
2165 2170 2175

Tyr Phe Leu Asp Gly Ser Leu Leu Lys Glu Thr Gly Thr Leu Glu
2180 2185 2190

Ser GIn Leu Glu Ala Asn Lys Arg Lys GIn Lys Glu lle GIn Ala
2195 2200 2205

Met Lys Arg Gin Leu Thr Lys lle Val Asp Leu Gly Asp Ash Leu
2210 2215 2220

Glu Asp Ala Leu lle Leu Asp lle Lys Tyr Ser Thr lle Gly Leu
2225 2230 2235

Ala GIn GIn Trp Asp Gin Leu Tyr GIn Leu Gly Leu Arg Met GIn
2240 2245 2250

His Asn Leu Glu GIn Gin lle GIn Ala Lys Asp lle Lys Gly Val
2255 2260 2265

Ser Glu Glu Thr Leu Lys Glu Phe Ser Thr lle Tyr Lys His Phe
2270 2275 2280

Asp Glu Asn Leu Thr Gly Arg Leu Thr His Lys Glu Phe Arg Ser
2285 2290 2295

Cys Leu Arg Gly Leu Asn Tyr Tyr Leu Pro Met Val Glu Glu Asp
2300 2305 2310
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Glu His Glu Pro Lys Phe Glu Lys Phe Leu Asp Ala Val Asp Pro
2315 2320 2325

Gly Arg Lys Gly Tyr Val Ser Leu Glu Asp Tyr Thr Ala Phe Leu
2330 2335 2340

lle Asp Lys Glu Ser Glu Asn lle Lys Ser Ser Asp Glu lle Glu
2345 2350 2355

Asn Ala Phe Gln Ala Leu Ala Glu Gly Lys Ser Tyr lle Thr Lys
2360 2365 2370

Glu Asp MetLys GIn Ala Leu Thr Pro Glu GlIn Val Ser Phe Cys
2375 2380 2385

Ala Thr His Met GIn GIn Tyr Met Asp Pro Arg Gly Arg Ser His
2390 2395 2400

Leu Ser Gly Tyr Asp Tyr Val Gly Phe Thr Asn Ser Tyr Phe Gly
2405 2410 2415

Asn

<210> 69

<211> 2215

<212> DNA

<213> Homo sapiens

<400> 69
aggtittgag acacaggtaa agggagggag acagagagaa atactigcag agccagcagg 60

tagctgggea getecttcce ggacggacgg atggacagac getggggace ctecactcca 120
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tatggaaaga tgacatgacc ttgtggtaga tcccagaact gaggccccag gatgacagaa 180

caggagaccc tggccctact ggaagtgaag aggtctgatt ccccagagaa gagctcacce 240
caggccttgg ttcccaatgg ccggeageca gaaggggaag gtggggecga atceceggga 300
gctgagtecc tcagagtggg gicttcagct ggatctceca cagecataga gggggetgag 360
gatggtctag acagcacagt aagtgaggct gccaccttge cetgggggac tggeectcag 420
cceagtgcete cgticcegga teeeeetgge tggegggaca ttgaaccaga geceectgag 480
tcagaaccac ttaccaagct agaggagctg cccgaagacg atgccaacct getgectgag 540
aaagcggccc gtgecttegt gectattgac ctacagtgca ttgagcggcea gecccaagaa 600
gaccttatcg tgcgctgtga ggcaggegag ggegagtgec gaaccttcat geccececegg 660
gtcacccacc ccgaccecac tgagegeaag tgggetgagg cagtggtgag geegectgge 720
tgttcctgty ggggctgegg gagetgtgga gaccgtgagt ggctaaggge tgtggectece 780
gtgggagecg cacteattct ctteecttge ctactatacg gggeatatge cttcetgecg 840
tttgatgtcc cacggcetgec caccatgagt tceegectga tetacacact gegetgeggg 900
gtctttgcca cettececat tgtgetgggg atectggtgt acgggétgag cctgttatgc 960
ttttctgece tteggecectt tggggageca cggegggagg tggagateca cecggegatat 1020
gtggcccagt cggtecaget ctitattetc tacttcttca acctggecgt getttccact 1080
tacctgccce aggataccct caaactgcte cetetgctea ctggtetett tgeegtetee 1140
cggctgatct actggctgac ctitgecgtg ggeegetect tecgaggctt cggetacgge 1200
ctgacgtttc tgccactgcet gtegatgetg atgtggaacc tctactacat gttcgtggtg 1260
gagccggagc geatgctecac tgccaccgag agecgectgg actaccegga ccacgeccge 1320

tcggecteeg actacaggec cegecectgg ggetgagect cteegeecte geecteggag 1380
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tagggggtag cggettgggt ctgacacatc tttgaacctt gtggccaggce ctggacttcg 1440

ccoccaggec taggaccgeg gtgggtggaa cectgetact gecccaacag ggactccaat 1500
caatcggagt tctceecttg cecggagetge cettcacctt tggggeccga gacagtcata 1560
agggatggac ttagttttct tgcagggaaa aaggtggaca gecgtgtttc ttaaggatge 1620
tgagggcatg gggccaggac caggggagag geacagetcc ttcctgagea geetetcace 1680
actgccacaa ggctecctaa tgetggtete tgctecacte cecggcttee cgtgaggeag 1740
gaggcagagc cacagccaag gecctgacca ctictgtgec agttgtctaa gcagagegee 1800
tcégggacgc tggaaatgcc ttaaggatag aggctgggca tcacatcaaa tgggactgty 1860
gtgtttggtg aaaaccttce tgaggatctg gattcaggac cctecatgac tggectattt 1920
actgtttaca gctggccagt gcagagctgc tgctctttta cctttttagg ccectgtaac 1980
ttcccacctt taaactgcec agaaggeatg cetetcccac aggaagaggg gagcagacag 2040
ggaaatctgc ctaccaagag gggtgtgtgt gtetttgtge ccacacgtgg tggctgggga 2100
gtgcctggat ggtgeggtag ttgatgttaa cctagtgtgt gtgtatatgt gtgtatgtgt 2160
gtotgtatgt gtgtgtgtgt aacaataaat tactaccagt caaaaaaaaa aaaaa 2215
<210> 70

<211> 394

<212> PRT

<213> Homo sapiens

<400> 70

Met Thr Glu GIn Glu Thr Leu Ala Leu Leu Glu Val Lys Arg Ser Asp
1 5 10 15

Ser Pro Glu Lys Ser Ser Pro GIn Ala Leu Val Pro Asn Gly Arg Gin
20 25 30
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Pro Glu Gly Glu Gly Gly Ala Glu Ser Pro Gly Ala Glu Ser Leu Arg
35 40 45

Val Gly Ser Ser Ala Gly Ser Pro Thr Ala lle Glu Gly Ala Glu Asp
50 55 60

Gly Leu Asp Ser Thr Val Ser Glu Ala Ala Thr Leu Pro Trp Gly Thr
65 70 75 80

Gly Pro Gln Pro Ser Ala Pro Phe Pro Asp Pro Pro Gly Trp Arg Asp
85 90 95

lle Glu Pro Glu Pro Pro Glu Ser Glu Pro Leu Thr Lys Leu Glu Glu
100 105 110

Leu Pro Glu Asp Asp Ala Asn Leu Leu Pro Glu Lys Ala Ala Arg Ala
115 120 125

Phe Val Pro lle Asp Leu GIn Cys lle Glu Arg Gin Pro GIn Glu Asp
130 135 140

Leu lle Val Arg Cys Glu Ala Gly Glu Gly Glu Cys Arg Thr Phe Met
145 150 155 160

Pro Pro Arg Val Thr His Pro Asp Pro Thr Glu Arg Lys Trp Ala Glu
165 170 175

Ala Val Val Arg Pro Pro Gly Cys Ser Cys Gly Gly Cys Gly Ser Cys
180 185 190

Gly Asp Arg Glu Trp Leu Arg Ala Val Ala Ser Val Gly Ala Ala Leu
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195 200 205

lle Leu Phe Pro Cys Leu Leu Tyr Gly Ala Tyr Ala Phe Leu Pro Phe
210 215 220

Asp Val Pro Arg Leu Pro Thr Met Ser Ser Arg Leu lle Tyr Thr Leu
225 230 235 240

Arg Cys Gly Val Phe Ala Thr Phe Pro lle Val Leu Gly lle Leu Val
245 250 255

Tyr Gly Leu Ser Leu Leu Cys Phe Ser Ala Leu Arg Pro Phe Gly Glu
260 265 270

Pro Arg Arg Glu Val Glu lle His Arg Arg Tyr Val Ala GIn Ser Val
275 280 285

Gln Leu Phe lle Leu Tyr Phe Phe Asn Leu Ala Val Leu Ser Thr Tyr
290 295 300 -

Leu Pro GIn Asp Thr Leu Lys Leu Leu Pro Leu Leu Thr Gly Leu Phe
305 310 315 320

Ala Val Ser Arg Leu lle Tyr Trp Leu Thr Phe Ala Val Gly Arg Ser
325 330 335

Phe Arg Gly Phe Gly Tyr Gly Leu Thr Phe Leu Pro Leu Leu Ser Met
340 345 350

Leu Met Trp Asn Leu Tyr Tyr Met Phe Val Val Glu Pro Glu Arg Met
355 360 365
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Leu Thr Ala Thr Glu Ser Arg Leu Asp Tyr Pro Asp His Ala Arg Ser
370 375 380

Ala Ser Asp Tyr Arg Pro Arg Pro Trp Gly
385 390

<210>71

<211> 1282

<212> DNA

<213> Homo sapiens

<400> 71
ggaagtctgt caactgggag ggggagaggg gggtgatggg ccaggaatgg ggtecceggg 60

catggtgetg ggecteetgg tgcagatctg ggecctgcaa gaagectcaa gectgagegt 120
gcagcagggg cccaacttge tgcaggtgag gcagggeagt caggegacce tggtetgcca 180
ggtggaccag gccacagect gggaacggct cegtgttaag tggacaaagg atggggecat 240
cctgtgtcaa ccgtacatca ccaacggceag cctcagectg ggggtetgeg ggeeccaggg 300
acggctctee tggcaggceac ccagecatet cacectgeag ctggacectg tgagectcaa 360
ccacagceggg gegtacgtgt getgggegge cgtagagatt cetgagttgg aggaggetga 420
gggcaacata acaaggctct ttgtggaccc agatgaccce acacagaaca gaaaccggat 480
cgcaagcttc ccaggattce tettcgtget getgggggty ggaageatgg gtgtggetge 540
gatcgtgtgg ggtgcctggt tetggggeeg cegeagetge cagcaaaggg actcaggtaa 600
cagcccagga aatgcattct acagcaacgt cctataccgg ccccgggggg ccccaaagaa 660
gagtgaggac tgctctggag aggggaagga ccagaggggc cagagcattt attcaacctc 720
cttccegeaa ceggeccece gecagecgea cetggegtea agacecetgee ccagececgag 780

accctgecece ageeccagge ceggecacce cgtctetatg gtcagggtct ctectagace 840
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aagccccacc cagcagecga ggeccaaaagg gttccccaaa gtgggagagg agtgagagat 900
cccaggagac ctcaacagga ccccacceat aggtacacac aaaaaagggg ggatcgagge 960
cagacacggt ggctcacgcc tgtaatccca geagtttggg aagccgaggce gggtggaaca 1020
cttgaggtca ggggtttgag accagcctgg cttgaacctg ggaggcggag gttgcagtga 1080
gccgagattg cgecactgea ctecagectg ggecgacagag tgagactceg tetcaaaaaa 1140
aacaaaaagc aggaggattg ggagcctgte agccccatee tgagacceceg tecteatttc 1200
tgtaatgatg gatctcgcete ccactttcce ccaagaacct aataaaggcet tgtgaagaaa 1260
aagcaaaaaa aaaaaaaaaa aa 1282
<210> 72
<211> 282
<212> PRT
<213> Homo sapiens
<400> 72

Met Gly Ser Pro Gly Met Val Leu Gly Leu Leu Val Gin lle Trp Ala
1 5 10 15

Leu GIn Glu Ala Ser Ser Leu Ser Val GIn Gin Gly Pro Asn Leu Leu
20 25 30

Gln Val Arg GIn Gly Ser Gin Ala Thr Leu Val Cys Gin Val Asp GIn
35 40 45

Ala Thr Ala Trp Glu Arg Leu Arg Val Lys Trp Thr Lys Asp Gly Ala
50 55 60

lle Leu Cys GIn Pro Tyr lle Thr Asn Gly Ser Leu Ser Leu Gly Val
65 70 75 80
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Cys Gly Pro GIn Gly Arg Leu Ser Trp Gin Ala Pro Ser His Leu Thr
85 90 95

Leu GIn Leu Asp Pro Val Ser Leu Asn His Ser Gly Ala Tyr Val Cys
100 105 110

Trp Ala Ala Val Glu lle Pro Glu Leu Glu Glu Ala Glu Gly Asn lle
115 120 125

Thr Arg Leu Phe Val Asp Pro Asp Asp Pro Thr GIn Asn Arg Asn Arg
130 135 140

lle Ala Ser Phe Pro Gly Phe Leu Phe Val Leu Leu Gly Val Gly Ser
145 150 155 160

Met Gly Val Ala Ala lle Val Trp Gly Ala Trp Phe Trp Gly Arg Arg
165 170 175

Ser Cys GIn GIn Arg Asp Ser Gly Asn Ser Pro Gly Asn Ala Phe Tyr
180 185 190

Ser Asn Val Leu Tyr Arg Pro Arg Gly Ala Pro Lys Lys Ser Glu Asp
195 200 205

Cys Ser Gly Glu Gly Lys Asp GIn Arg Gly GIn Ser lle Tyr Ser Thr
210 215 220

Ser Phe Pro GIn Pro Ala Pro Arg Gin Pro His Leu Ala Ser Arg Pro
225 230 235 240
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Cys Pro Ser Pro Arg Pro Cys Pro Ser Pro Arg Pro Gly His Pro Val
245 250 255

Ser Met Val Arg Val Ser Pro Arg Pro Ser Pro Thr Gin Gin Pro Arg
260 265 270

Pro Lys Gly Phe Pro Lys Val Gly Glu Glu
275 280

<210>73

<211> 1843

<212> DNA

<213> Homo sapiens

<400> 73
gggcacgagg gcagagccag ttcctagege agagecgege ccgecatgag ggagatcgty 60

cacatccagg cgggcecagtg cgggaaccag atcggcacca agttttggga agtgatcage 120
gatgagcacg gcatcgaccc ggceggaggc tacgtgggag actcggeget gcagetggag 180
agaatcaacg tctactacaa tgagtcatcg tctcagaaat atgtgcccag ggecgeecty 240
gtggacttag agccaggcac catggacagce gtgeggtctg ggcecttttgg geagcttttc 300
cggcctgaca acttcatctt tggccagacg ggtgcaggga acaactggge gaaagggcac 360
tacacggagg gcgcggaget ggtggacgea gtgetggacy tggtgcggaa ggagtgegag 420
cactgcgact gectgcaggg cttccagete acgcactcge tgggeggegg cacgggetca 480
ggcatgggea cgetgetcat cagcaagatc cgtgaggagt tcccggaceg catcatgaac 540
accttcageg tcatgecctc geccaaggty tecggacacgg tggtggagece ctacaatgec 600
acactgtcgg tgcaccagct ggtggagaat acagacgaga cctactgcat cgacaacgag 660

gegctctatg acatctgctt cegeactctg aagetgacaa cgeccaccta cggggaccte 720
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aaccacctgg tgtccgecac catgagtggg gtcaccacct cgetgegett cccgggecag 780

ctcaatgctg acctgcgeaa getggeggtg aacatggtge cetteeegeg cetgeacttc 840
ttcatgcetg gettcgegee getcaccage cgeggeagec ageagtaceg ggeectgace 900
gtgcecegage tcacccagea gatgttcgac gecaggaaca tgatggeegce ctgegatceg 960
cgccatggec getacctgac cgtggecacc gtgticcgeg ggeccatgte catgaaggag 1020
gtggacgagc agatgctggc catccagagt aagaacagca getacttcgt ggagtggatt 1080
cccaacaacg tgaaggtggc cgtgtgcgac atccegecce geggectgaa gatggectee 1140
accttcatcg gcaacagcac ggccatccag gagctgttca agegeatctc cgageagtic 1200
tcagccatgt tccggegeaa ggecttectg cactggtica cgggtgaggg catggatgaa 1260
atggagttca ccgaggcgga gagcaacatg aacgacctgg tatccgagta ccagcagtac 1320
caggatgcca ccgecaatga cggggaggaa gettitgagg atgaggaaga ggagatcgat 1380
ggatagtcgg aatagagcceg ccccaactca gatcctacaa cacgcaagtt ceticttgaa 1440
ccetggtgee tectacecta tggeectgaa tggtgcactg gtttaatigt gttggtgtcg 1500
gcecctcaca aatgcagceca agtcatgtaa ttagtcatct ggaacaaaga ctaaaaacag 1560
cagagaattg cgggtictac ccagtcagaa gatcacacca tggagacttt ctactagagg 1620
acttgaaaga gaactgaggg gccacaaaat aaacttcacc ttccattaag tgttcaagca 1680
tgtctgcaaa ttaggaggga gttagaaaca gtctititca tcctitgtga tgaagectga 1740
aattgtgccg tgttgectta tatgaatatg cagtatggga ctitgaaata atgattcata 1800
ataaaatact aaacgtgtgt cttcaaaaaa aaaaaaaaaa aaa 1843

<210> 74

<211> 446
<212> PRT
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<213> Homo sapiens

<400> 74
Met Arg Glu lle Val His lle GIn Ala Gly GIn Cys Gly Asn Gin lle
1 5 10 15

Gly Thr Lys Phe Trp Glu Val lle Ser Asp Glu His Gly lle Asp Pro
20 25 30

Ala Gly Gly Tyr Val Gly Asp Ser Ala Leu GIn Leu Glu Arg lle Asn
35 40 45

Val Tyr Tyr Asn Glu Ser Ser Ser GIn Lys Tyr Val Pro Arg Ala Ala
50 55 60

Leu Val Asp Leu Glu Pro Gly Thr Met Asp Ser Val Arg Ser Gly Pro
65 70 75 80

Phe Gly Gin Leu Phe Arg Pro Asp Asn Phe lle Phe Gly GIn Thr Gly
85 90 95

Ala Gly Asn Asn Trp Ala Lys Gly His Tyr Thr Glu Gly Ala Glu Leu
100 105 110

Val Asp Ala Val Leu Aép Val Val Arg Lys Glu Cys Glu His Cys Asp
115 120 125

Cys Leu GIn Gly Phe GIn Leu Thr His Ser Leu Gly Gly Gly Thr Gly
130 135 140

Ser Gly Met Gly Thr Leu Leu lle Ser Lys lle Arg Glu Glu Phe Pro
145 150 155 160
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Asp Arg lle Met Asn Thr Phe Ser Val Met Pro Ser Pro Lys Val Ser
165 170 175

Asp Thr Val Val Glu Pro Tyr Asn Ala Thr Leu Ser Val His Gin Leu
180 185 190

Val Glu Asn Thr Asp Glu Thr Tyr Cys lle Asp Asn Glu Ala Leu Tyr
195 200 205

Asp lle Cys Phe Arg Thr Leu Lys Leu Thr Thr Pro Thr Tyr Gly Asp
210 215 220

Leu Asn His Leu Val Ser Ala Thr Met Ser Gly Val Thr Thr Ser Leu
225 230 235 240

Arg Phe Pro Gly GIn Leu Asn Ala Asp Leu Arg Lys Leu Ala Val Asn
245 250 255

Met Val Pro Phe Pro Arg Leu His Phe Phe Met Pro Gly Phe Ala Pro
260 265 270

Leu Thr Ser Arg Gly Ser GIn GIn Tyr Arg Ala Leu Thr Val Pro Glu
275 280 285

Leu Thr GIn GIn Met Phe Asp Ala Arg Asn Met Met Ala Ala Cys Asp
290 295 300

Pro Arg His Gly Arg Tyr Leu Thr Val Ala Thr Val Phe Arg Gly Pro
305 310 315 320

Met Ser Met Lys Glu Val Asp Glu GIn Met Leu Ala lle GIn Ser Lys
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325 330 335

Asn Ser Ser Tyr Phe Val Glu Trp lle Pro Asn Asn Val Lys Val Ala
340 345 350

Val Cys Asp lle Pro Pro Arg Gly Leu Lys Met Ala Ser Thr Phe lle
355 360 365

Gly Asn Ser Thr Ala lle GIn Glu Leu Phe Lys Arg lle Ser Glu GIn
370 375 380

Phe Ser Ala Met Phe Arg Arg Lys Ala Phe Leu His Trp Phe Thr Gly
385 390 395 400

Glu Gly Met Asp Glu Met Glu Phe Thr Glu Ala Glu Ser Asn Met Asn
405 410 415

Asp Leu Val Ser Glu Tyr GIn GIn Tyr Gin Asp Ala Thr Ala Asn Asp
420 425 430

Gly Glu Glu Ala Phe Glu Asp Glu Glu Glu Glu lle Asp Gly
435 440 445

<210>75

<211> 605

<212> DNA

<213> Homo sapiens

<400> 75
agacttcctc cttcacttge ctggacgctg cgecacatce caccggecct tacactgtgg 60

tgtccagcag catceggctt catgggggga cttgaaccct gcagecaggcet cetgetectg 120

cctetectge tggetgtaag tggteteegt cetgtecagg ceccaggecca gagegattge 180
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agttgetcta cggtgagecee gggegtgctg gcagggateg tgatgggaga cetggtgetg | 240
acagtgctca ttgccctgge cgtgtacttc ctgggeegge tggteecteg ggggegaggg 300
gctgeggagg cgacccggaa acagegtate actgagaccg agtegectta tcaggagetc 360
cagggtcaga ggtcggatgt ctacagcgac ctcaacacac agaggccgta ttacaaatga 4;20
geccgaatca tgacagtcag caacatgata cctggatcca gecattcctg aagcccacce 480
tgcacctceat tccaactcct accgegatac agacccacag agtgecatee ctgagagace 540
agaccgctce ccaatactct cctaaaataa acatgaagca caaaaacaaa aaaaaaaaaa 600
aaaaa 605
<210> 76
<211> 112
<212> PRT
<213> Homo sapiens
<400> 76

Met Gly Gly Leu Glu Pro Cys Ser Arg Leu Leu Leu Leu Pro Leu Leu
1 5 10 15

Leu Ala Val Ser Gly Leu Arg Pro Val Gin Ala Gin Ala GIn Ser Asp
20 25 30

Cys Ser Cys Ser Thr Val Ser Pro Gly Val Leu Ala Gly lle Val Met
35 40 45

Gly Asp Leu Val Leu Thr Val.Leu lle Ala Leu Ala Val Tyr Phe Leu
50 55 60

Gly Arg Leu Val Pro Arg Gly Arg Gly Ala Ala Glu Ala Thr Arg Lys
65 70 75 80
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Gin Arg lle Thr Glu Thr Glu Ser Pro Tyr GIn Glu Leu GIn Gly Gin
85 90 95

Arg Ser Asp Val Tyr Ser Asp Leu Asn Thr Gin Arg Pro Tyr Tyr Lys
100 105 110

<210> 77

<211> 3277

<212> DNA

<213> Homo sapiens

<400> 77
gcgtgcacge tgacgecgeg cagtetegte cectgeegee geegtegeeg ctgetgtege 60

cgecegecgece gecattggag tegacgecte ctcagtgegt cegegteeeg ggetcacege 120
cgetgecgee tegecagggg ccecgegegee cageagecge cgecgecgee cggeeggege 180
ccggggaatt ggcggegggg cceggggeeg cgegagetag ggtgacaggce ceggecteta 240
ggggaggecec gagecggegg gegeecegge ceegegteta gttgttcatg aageatgtcg 300
gccaccagcg tggacaccca gagaacaaaa ggacaagata ataaagtaca aaatggttcg 360
ttacatcaga aggatacagt tcatgacaat gactttgagc cctaccttac tggacagtca 420
aatcagagta acagttaccc ctcaatgage gaccectacce tgtccagcta ttacccgeeg 480
tccattggat ticcttacte cctcaatgag geteegtggt ctactgcagg ggacectceg 540
attccatacc tcaccaccta cggacagctc agtaacggag accatcattt tatgcacgat 600
gctgttttty ggcagectgg gggectgggg aacaacatct atcagcacag gttcaatttt 660
ttccctgaaa accetgegtt ctcagcatgg gggacaagty ggtctcaagg tcagcagace 720

cagagctccg cgtatgggag cagctacacc taccceeega geteeetggg tggcacggty 780
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gttgatgggc agccaggctt tcacagegac accetcagea aggecceegg gatgaacage 840

ctggagcagg gcatggttgg cctgaagatt ggggacgtca getecteege cgtcaagacg 900
gtgggctetg tegtcageag cgtggceactg actggtgtec ttictggcaa cggtgggaca 960
aatgtgaaca tgccagtttc aaagccgacce tegtgggctg ccattgecag caagectgca 1020
aaaccacagc ctaaaatgaa aacaaagagc gggcctgtca tggggagtag getgeceect 1080
ccacccataa agcataécat ggacattggc acctgggata acaaggggcc tgtgeccgaag 1140
gcccecagtee cecageagge acccteteca caggcetgece cacagececa geaggtgget 1200
cagcctctce cagcacagec cccagetttg getcaaccge agtatcagag cectcagcag 1260
ccaccccaga ccegetgggt tgecccacge aacagaaacg cggegtttgg gcagagegga 1320
ggggctggca gcgatagcaa ctetectgga aacgtccagc ctaattctge ccccagcgtc 1380
gaatcccacc cegtecttga aaaactgaag getgetcaca getacaacce gaaagagttt 1440
gagtggaatc tgaaaagcgg gegtgtgttc atcatcaaga getactctga ggacgacatc 1500
caccgctcca ttaagtactc catctggtgt agcacagagce acggcaacaa gegectggac 1560
agcgccttce getgcatgag cagcaagggg cccgtctacce tgctcttcag cgtcaatggg 1620
agtgggcatt tttgtggagt ggccgagatg aagtcceeeg tggactacgg caccagtgee 1680
ggggtctggt ctcaggacaa gtggaagggg aagtttgatg tccagtggat tittgttaag 1740
gatgtaccca ataaccagct ccggcacatc aggetggaga ataacgacaa caaaccggtc 1800
acaaactccc gggacaccca ggaggtgecc ttagaaaaag ccaagcaagt gctgaaaatt 1860
atcagttcct acaagcacac aacctccatc ttcgacgact ttgetcacta cgagaagege 1920
caggaggagg aggaggtggt gcgcaaggaa cggcagagtc gaaacaaaca atgagggcega 1980

accagtttct tacatgttct aacgtttgac tttgaaaaca gtttaaaaca cgtgtgetty 2040
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gtcagctcca gtgtgtegtc ccgtgeggag gttgagtgtt geatettige cttettgtc 2100

gttgattttt gcccagatgg atctgcatt atttgtactt tttctatgta ttataatcct 2160
gtagaagtca ctaataaagg agtattttt ttgtcagctt atcaatcaga ctgatctaat 2220
gtgaaatgta agtatcctta aaaacaaagc atctatttty gcagaaattg tgttcttaaa 2280
ttcagtcatt tgatattctg tgagacttca tatttctcat cectttattg ctitttagca 2340
aacataagaa accatgagtc attitgtcat ttagagtatt ctgataaaat ctctigaaaa 2400
tactgaaatc aaaaggttaa tgatttittg ttcattctga titgtcatit tattatctgt 2460
tatcggtcta aagtgctaat ttacccattt gatttttctg ctagacagat aacttttaat 2520
ttttcaaatt tggcagacac fttttttt tttttgaaaa tctttccttc cagatctgtt 2580
gcccactgaa cagecacccg teecteactg tectggtate cgattggget ggatgatgtt 2640
ggggcatgat gtgtggagga actggaaggt getttaggte tggttcaggg tcgggeattc 2700
tttgttgttt gcacatcttt ttaaatttta cacctitict taagaattct aatgcegtct 2760
taagttttta taccaataat gctgagcﬁt aagtgtagga tctggtagta cagacagtgt 2820
gatggatgat gctgctggtt gtaaatttca tcgtgtgtgt ctaatttttt ttcctgtiga 2880
atgggtaaaa acaaaacaaa acttttttta gaagatgaat ttgctgtcat gttttgtgga 2940
atgagggacc gttgagctca ctaccacctg gagtttgagt tgaagcatga aaatggtgcc 3000
catgcctgac getccagegce ctggatetge acgtgecctt gtagaggatce cttacegtce 3060
tagagagcag acgctttctg aaaactactt gctccaaaag accctctgag ttaacgtttc 3120
agctgtatca ttagacttgt atttagagcg tgtcacttce totgaactgt tactgectga 3180
atggagtcct ggacgacatt gggttttcc tctaggagaa tacaagectt aataaacaat 3240

actatttagc aaaaaaaaaa aaaaaaaaaa aaaaaaa 3277
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<210> 78

<211> 559

<212> PRT

<213> Homo sapiens

<400> 78

Met Ser Ala Thr Ser Val Asp Thr Gin Arg Thr Lys Gly Gin Asp Asn
1 5 10 15

Lys Val GIn Asn Gly Ser Leu His GIn Lys Asp Thr Val His Asp Asn
20 25 30

Asp Phe Glu Pro Tyr Leu Thr Gly Gin Ser Asn GIn Ser Asn Ser Tyr
35 40 45

Pro Ser Met Ser Asp Pro Tyr Leu Ser Ser Tyr Tyr Pro Pro Ser lle
50 55 60

Gly Phe Pro Tyr Ser Leu Asn Glu Ala Pro Trp Ser Thr Ala Gly Asp
65 70 75 80

Pro Pro lie Pro Tyr Leu Thr Thr Tyr Gly Gin Leu Ser Asn Gly Asp
85 90 95

His His Phe Met His Asp Ala Val Phe Gly Gin Pro Gly Gly Leu Gly
100 105 110

Asn Asn lle Tyr GIn His Arg Phe Asn Phe Phe Pro Glu Asn Pro Ala
115 120 125

Phe Ser Ala Trp Gly Thr Ser Gly Ser Gin Gly Gin Gin Thr GIn Ser
130 135 140
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Ser Ala Tyr Gly Ser Ser Tyr Thr Tyr Pro Pro Ser Ser Leu Gly Gly
145 150 155 160

Thr Val Val Asp Gly GIn Pro Gly Phe His Ser Asp Thr Leu Ser Lys
165 170 175

Ala Pro Gly Met Asn Ser Leu Glu Gin Gly Met Val Gly Leu Lys lle
180 185 190

Gly Asp Val Ser Ser Ser Ala Val Lys Thr Val Gly Ser Val Val Ser
195 200 205

Ser Val Ala Leu Thr Gly Val Leu Ser Gly Asn Gly Gly Thr Asn Val
210 215 220

Asn Met Pro Val Ser Lys Pro Thr Ser Trp Ala Ala lle Ala Ser Lys
225 230 235 240

Pro Ala Lys Pro Gin Pro Lys Met Lys Thr Lys Ser Gly Pro Val Met
245 250 255

Gly Gly Gly Leu Pro Pro Pro Pro lle Lys His Asn Met Asp lle Gly
260 265 270

Thr Trp Asp Asn Lys Gly Pro Val Pro Lys Ala Pro Val Pro Gln Gin
275 280 285

Ala Pro Ser Pro Gin Ala Ala Pro Gin Pro Gin Gin Val Ala Gin Pro
290 295 300

Leu Pro Ala Gin Pro Pro Ala Leu Ala Gin Pro GIn Tyr Gin Ser Pro
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305 310 315 320

GIn GIn Pro Pro GIn Thr Arg Trp Val Ala Pro Arg Asn Arg Asn Ala
325 330 335

Ala Phe Gly GIn Ser Gly Gly Ala Gly Ser Asp Ser Asn Ser Pro Gly
340 345 350

Asn Val GIn Pro Asn Ser Ala Pro Ser Val'GIu Ser His Pro Val Leu
355 360 365

Glu Lys Leu Lys Ala Ala His Ser Tyr Asn Pro Lys Glu Phe Glu Trp
370 375 380

Asn Leu Lys Ser Gly Arg Val Phe lle lie Lys Ser Tyr Ser Glu Asp
385 390 395 400

Asp lle His Arg Ser lle Lys Tyr Ser lle Trp Cys Ser Thr Glu His
405 410 415

Gly Asn Lys Arg Leu Asp Ser Ala Phe Arg Cys Met Ser Ser Lys Gly
420 425 430

Pro Val Tyr Leu Leu Phe Ser Val Asn Gly Ser Gly His Phe Cys Gly
435 440 445

Val Ala Glu Met Lys Ser Pro Val Asp Tyr Gly Thr Ser Ala Gly Val
450 455 460

Trp Ser Gin Asp Lys Trp Lys Gly Lys Phe Asp Val Gin Trp lle Phe
465 470 475 480
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Val Lys Asp Val Pro Asn Asn Gin Leu Arg His lle Arg Leu Glu Asn
485 490 495

Asn Asp Asn Lys Pro Val Thr Asn Ser Arg Asp Thr GIn Glu Val Pro
500 505 510

Leu Glu Lys Ala Lys GIn Val Leu Lys lle lle Ser Ser Tyr Lys His
515 520 525

Thr Thr Ser lle Phe Asp Asp Phe Ala His Tyr Glu Lys Arg Gin Glu
530 535 540

Glu Glu Glu Val Val Arg Lys Glu Arg Gin Ser Arg Asn Lys Gin
545 550 555

<210>79

<211> 4607

<212> DNA

<213> Homo sapiens

<400> 79
gcggecgeaa geacggggge gaatceecge tgggtcgagg gectgaacgg gagecaatcg 60

agcagccgag getactgeca atcacgeggc teectecaat ceccaceegtg ceatttccaa 120
aatctcggte ccactgtgca getcaaatgt ggtgttcact ctgccaateg ctggaggata 180
gagtgggaac aggaataagc agagttaaga ggccaggaca aaagaagtta aagagcgece 240
aatacataca tgtttttgaa ggcgggcaga gggaataaag tcceeccagt gagggtetat 300
gggcctgatt gtgtagttct gatggagece cctﬁgagca agaggaaccc gccagegetg 360
agattagcgg atttggcaac ggctcaggtc cagceegctic agaatatgac aggcettcceg 420

gegetggeeg geeegeeege ceacteecaa ctecgggeeg cegtegegea ceteegectg 480
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cgggacctgg gegcetgacee cggegtggec accacteege tcggaccega geacatggee 540
caggcgagca cgetgggcect cageccteee teccaggegt tececggeaca ceccggagget 600
ccggeageeg cegeeegtge tgeagectty gtcgegeace cecggegeggg cagetaccee 660
tgeggeggag geageagtgg cgegeagecc tecgegeeee cgeeeccage cecteetett 720
ccteccacce cttcaceeee teeeeeteee cegectecte cteeteetge cetetcggge 780
tacaccacca ccaacagtgg cggeggegge agcageggea aaggecacag cagggactic 840
gtcctcegga gggaccttic cgecacggee ceecgeggegg ceatgeacgg ggeceegete 900
ggaggggage ageggteegg caccggetee ceecageace cggeccegec tececacteg 960
gceggcatgt teatctecge cageggeace tacgegggee cggacggeag cggeggeceg 1020
gegctettce cegegetgea cgacacgeeg ggggeeceag geggecacce geaceegete 1080
aacggccaga tgegeetggg getggeggeg gecageggeag cegeggegge tgagetgtac 1140
ggcecgegeeg aaccgeectt cgegeegegce tetggggacg cgeactacgg ggeggtigeg 1200
gccgeagegg cggecgecct geacggetac ggagecgtga acttaaacct gaacctggeg 1260
gctgeggegg cecgeageage ggeegggece gggeeccace tgcagcacea cgegeecgeee 1320
CCgYegeCge CgeCgeegee ggegecegey cageaccege accageacea ccoccaccte 1380
ccaggggcgg ctggggectt cetgegetac atgcggeage caatcaagea ggagetcatc 1440
tgcaagtgga tecgaccecega cgagetggec gggetgecge cgeegeegee geegeegeeg 1500
ccgecgecgce caccgeeece ggecggegge gecaagecct getccaaaac ttteggecace 1560
atgcacgagc tggtgaatca cgtcacggtg gagcacgtgg gaggcecccga gcagageage 1620
cacgtctgct tctgggagga ctgtccgege gagggeaagc ccttcaagge caaatacaag 1680

ctcatcaacc acatccgegt gcacaccgge gagaagcecct tteeetgeee titeccegge 1740
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tgcggcaagg tettegegeg ctecgagaac ctcaagatce acaagegtac tcatacaggg 1800
gaaaagcctt tcaaatgtga atttgatggc tgtgacagga agtttgccaa tagcagtgat 1860
cggaagaaac attcccatgt ccacaccagt gacaagecct actactgcaa gattcgagge 1920
tgtgacaaat cctacactca cccaagetce ctgaggaagce acatgaagat tcactgcaag 1980
tccecgecac cttctccagg accecttggt tactcatcag tggggactce agtgggegee 2040
cecttgteee ctgtgetgga cccagecagg agtcactcea geactetgte cectcaggtg 2100
accaacctca atgagtggté cgtitgccag gecagtgggg cccccageca cetccacace 2160
ccttccagca acggaaccac ctctgagact gaagatgagg aaatttacgg gaaccctgaa 2220
gttgtgcgga cgatacatta gaatttatta ttaataataa taagtgaaat aataagtggg 2280
agtccttgga ccacatecta acctgaga;ca atgccgagec tgagacaaac ccgtgactca 2340
gacttgccac cgggtctaat tagccctatt tattcagtat gaaaccctat ggtgtttgta 2400
catttaatta atttaattaa gatatttggg ctttttttt tittttictt aaaaaacaaa 2460
caaaaaacaa ccaagctgga cttgtacatt gcaggaggat ggggetgggg geaaattgta 2520
ccaaggaaaa tgaatggaga gattagttaa tggcgataca cactgccgat gcaatatata 2580
tatatatata tatatacata tatatatata ttattttttt taaaagggg‘g agaaaaagag 2640
cattaagtca gaacttaaca cagcaccaag gecctctgea tttcccagag tgectctcaa 2700
atgcctttga caccatacca tgggetgctt ttgagectec ttgttggacc ctaattctge 2760
caaggcctct tgattgtaaa ccacacacct gctgcattge caacagatec tgttccgtac 2820
cigtgtccaa aaacatttgt aaaaaccctt tgagtttaat atttgtaatt tttaatttcc 2880
actcttttat tactgatctt agcttaatac aatattttta tacaggatta tticttcagt 2940

atcctactgt gtgatittaa aaaaagatgc agcaacctta atatatctce atatcttgtg 3000
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ctactgtgat tgttcaagca aaagtggaga gaagaaaagc tgctgcaaaa gacaactgty 3060
aaactgtgat attttataaa atagaagaaa ticaagtgct tictttttce tatatgtttt 3120
ftitttttta tctgaatict cagatactge ctectaactg tgtccaaact tettgtgtaa 3180
taaagagatt ctgttticga tcctaagtic tttgggatge caacattcac agtcaagtct 3240
tgaggaggty tgatgatggc atcatgccta tttttttgga aagctgtigt tittaaaaca 3300
ggccaacacc tcttttatac tgttgtatca gectittaaa aagtctattt ttcaatgect 3360
gaaactgcat tttaatgcat tttcttccac ctgagcactg agcacaccaa actggaatce 3420
atttgaaaat gacagtgtgt gaagtgtatg atttacatta aaagagggga gggagttgcc 3480 |
atacatatta aaaattttta aaaggtttat agttaccacc aaacactgat gaatgtgtga 3540
cctitgccag agetgtcaag ctaggataaa aaaggtcaag gacctaggac aataactctt 3600
agtcgattta ttttcggttg gtacaacaca tctcctgtge aaaatgtagt ccatcagaaa 3660
catcctacag atacactaaa gagcactaat ttatccttag agaccecgaa gacacceect 3720
ccccagggtt tgtagaaatt tgttttgtgt getgtgagty gttgatgtag tettgtcatt 3780
gttaataact tgtatgtgaa cactattatt tgtacagttg aattaattta ttttcagaca 3840
tcatcctttt ttttttictt tcctggaaga gttcaaagca caccaaagaa ttatattata 3900
cattttggtg aaagattgtc atttatgatc catggtitat {taaaaaaaa aaggaaagaa 3960
aatggaaaaa tatattttta agcttacttg aatgaacaac gtaatgtgaa aaccaagact 4020
cttcctgcat gtctittttg cattgtgttg ataagattat atatagttta tagatatatt 4080
atattactag tacagtgcat ggtgctgtca cttggaaagc ctttcaatgt tgtcttcaga 4140
ttgttgtgat gaatatgaaa catgcagacc ctectttata aagaaaaaga ccttaaaact 4200

tgaatatgag ataattttac attttaaaag titatttgat tttcatatta ticactttca 4260
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aagccctttc aaatagaaaa ggtatgaact tttgggggga taatttatgt atcgtaaact 4320
tattagaaca aaatattcct gatgtataat gagttgtttt atttatacaa ctttttcaat 4380
ggtagtttgc actattcttt attatgctac aggtttattt attatgaaac aaaggaatat 4440
gtattttatg tattttacca tgcataggtt aactctttge cacagattta ttggttcttg 4500
atacacctaa aataaaaaaa aatgtgtacc tccaatagag agcaagcaag aatgattatg 4560
aagtaacaaa tttaataaag gtattcttgt tattattaaa aaaaaaa 4607
<210> 80
<211> 663
<212> PRT
<213> Homo sapiens
<400> 80

Met Phe Leu Lys Ala Gly Arg Gly Asn Lys Val Pro Pro Val Arg Val
1 5 10 15

Tyr Gly Pro Asp Cys Val Val Leu Met Glu Pro Pro Leu Ser Lys Arg
20 25 30

Asn Pro Pro Ala Leu Arg Leu Ala Asp Leu Ala Thr Ala GIn Val Gin
35 40 45

Pro Leu GIn Asn Met Thr Gly Phe Pro Ala Leu Ala Gly Pro Pro Ala
50 55 60

His Ser Gin Leu Arg Ala Ala Val Ala His Leu Arg Leu Arg Asp Leu
65 70 75 80

Gly Ala Asp Pro Gly Val Ala Thr Thr Pro Leu Gly Pro Glu His Met
85 90 95
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Ala Gin Ala Ser Thr Leu Gly Leu Ser Pro Pro Ser Gin Ala Phe Pro
100 105 110

Ala His Pro Glu Ala Pro Ala Ala Ala Ala Arg Ala Ala Ala Leu Val
115 120 125

Ala His Pro Gly Ala Gly Ser Tyr Pro Cys Gly Gly Gly Ser Ser Gly
130 135 140

Ala GIn Pro Ser Ala Pro Pro Pro Pro Ala Pro Pro Leu Pro Pro Thr
145 150 155 160

Pro Ser Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Ala Leu Ser
165 170 175

Gly Tyr Thr Thr Thr Asn Ser Gly Gly Gly Gly Ser Ser Gly Lys Gly
180 185 190

His Ser Arg Asp Phe Val Leu Arg Arg Asp Leu Ser Ala Thr Ala Pro
195 200 205

Ala Ala Ala Met His Gly Ala Pro Leu Gly Gly Glu Gin Arg Ser Gly
210 215 220

Thr Gly Ser Pro Gin His Pro Ala Pro Pro Pro His Ser Ala Gly Met
225 230 235 240

Phe lle Ser Ala Ser Gly Thr Tyr Ala Gly Pro Asp Gly Ser Gly Gly
245 250 255
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Pro Ala Leu Phe Pro Ala Leu His Asp Thr Pro Gly Ala Pro Gly Gly
260 265 270

His Pro His Pro Leu Asn Gly Gin Met Arg Leu Gly Leu Ala Ala Ala
275 280 285

Ala Ala Ala Ala Ala Ala Glu Leu Tyr Gly Arg Ala Glu Pro Pro Phe
290 295 300

Ala Pro Arg Ser Gly Asp Ala His Tyr Gly Ala Val Ala Ala Ala Ala
305 310 315 320

Ala Ala Ala Leu His Gly Tyr Gly Ala Val Asn Leu Asn Leu Asn Leu
325 330 335

Ala Ala Ala Ala Ala Ala Ala Ala Ala Gly Pro Gly Pro His Leu Gin
340 345 350

His His Ala Pro Pro Pro Ala Pro Pro Pro Pro Pro Ala Pro Ala Gin
355 360 365

His Pro His Gin His His Pro His Leu Pro Gly Ala Ala Gly Ala Phe
370 375 380

Leu Arg Tyr Met Arg Gin Pro lle Lys Gin Glu Leu lle Cys Lys Trp
385 390 395 400

lie Asp Pro Asp Glu Leu Ala Gly Leu Pro Pro Pro Pro Pro Pro Pro
405 410 415

Pro Pro Pro Pro Pro Pro Pro Pro Ala Gly Gly Ala Lys Pro Cys Ser
420 425 430
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Lys Thr Phe Gly Thr Met His Glu Leu Val Asn His Val Thr Val Glu
435 440 445

His Val Gly Gly Pro Glu GIn Ser Ser His Val Cys Phe Trp Glu Asp
450 455 460

Cys Pro Arg Glu Gly Lys Pro Phe Lys Ala Lys Tyr Lys Leu lle Asn
465 470 475 480 '

His lle Arg Val His Thr Gly Glu Lys Pro Phe Pro Cys Pro Phe Pro
485 490 495

Gly Cys Gly Lys Val Phe Ala Arg Ser Glu Asn Leu Lys lle His Lys
500 505 510

Arg Thr His Thr Gly Glu Lys Pro Phe Lys Cys Giu Phe Asp Gly Cys
515 520 525

Asp Arg Lys Phe Ala Asn Ser Ser Asp Arg Lys Lys His Ser His Val
530 535 540

His Thr Ser Asp Lys Pro Tyr Tyr Cys Lys lle Arg Gly Cys Asp Lys
545 550 555 560

Ser Tyr Thr His Pro Ser Ser Leu Arg Lys His Met Lys lle His Cys
565 570 575

Lys Ser Pro Pro Pro Ser Pro Gly Pro Leu Gly Tyr Ser Ser Val Gly
580 585 590
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Thr Pro Val Gly Ala Pro Leu Ser Pro Val Leu Asp Pro Ala Arg Ser
595 600 605

His Ser Ser Thr Leu Ser Pro GIn Val Thr Asn Leu Asn Glu Trp Tyr
610 615 620

Val Cys Gin Ala Ser Gly Ala Pro Ser His Leu His Thr Pro Ser Ser
625 630 635 640

Asn Gly Thr Thr Ser Glu Thr Glu Asp Glu Glu lle Tyr Gly Asn Pro
645 650 655

Glu Val Val Arg Thr lle His
660
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