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DESCRIPTION
COMPOSITIONS AND METHODS FOR TREATING PANCREATIC CANCER
This application claims the beneﬁt of U.S. Provisional Application Serial No.60/
555,809 filed March 24, 2004, the contents of which are hereby incorporated by reference

in its entirety.

Technical Field

The present invention relates to the field of biological science, more specifically to

the field of cancer research. In particular, the present invention relates a composition
comprising a nucleic acid capable of inhibiting expression of the genes encoding PCDH]1,
CDH3 or GPR107. In some embodiments, the compound is a small interfering RNA

(siRNA) corresponding to a subsequence from these genes.

Background Art

Pancreatic ductal adenocarcinoma (PDACa) is the fifth leading cause of cancer

death in the western world and has one of the highest mortality rates of any malignancy,
with a 5-year survival rate only 4%. In USA, each year, estimated 30,700 patients are
diagnosed with pancreatic cancer and nearly 30,000 will die of these diseases. The vast
majority of patients are diagnosed at an advanced stage of disease at which it has no
response to current therapies and the patients can survive for few months. Only surgical
resection can offer the possibility of cure, but only 10-20% of patients with PDACa can
undergo potentially curative resection and even after curative surgery, 80-90% of the
patients relapse and die of the disease. Some improvements in surgical outcome or quality
of life occur in patients who also receive chemotherapy including gemcitabine and/or
radiation, although the impéct on long-term survival has been minimal due to the intense
resistance of PDACa to any treatment. At this point, management of most patients focuses
on palliation.

Therefore, establishment of a novel molecular therapy for PDACa and identification
of novel therapeutic molecular targets for PDACa are urgent issues for pancreatic cancer

treatment now.
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Disclosure of the Invention

The present invention based on the surprising discovery that inhibiting expression
of PCDH1, CDH3 or GPR107 is effective in inhibiting the cellular growth of various
cancer cells, including those involved in PDACa. The inventions described in this
application are based in part on this discovery.

The invention provides methods for inhibiting cell growth. Among the methods
provided are those comprising contacting a cell with a composition comprising a small
interfering RNA (siRNA) that inhibits expression of PCDH1, CDH3 or GPR107. The
invention also provides methods for inhibiting tumor cell growth in a subject. Such
methods include administering to a subject a composition comprising a small interfering
RNA (siRNA) that hybridizes specifically to a sequence from PCDH1, CDH3 or GPR107.
Another aspect of the invention provides methods for inhibiting the expression of the
PCDHI, CDH3 or GPR107 gene in a cell of a biological sample. Expression of the gene
may be inhibited by introduction of a double stranded ribonucleic acid (RNA) molecule
into the cell in an amount sufficient to inhibit expression of the PCDH1, CDH3 or GPR107
gene. Another aspect of the invention relates to products including nucleic acid sequences
and vectors as well as to compositions comprising them, useful, for example, in the
provided methods. Among the products provided are siRNA molecules having the
property to inhibit expression of the PCDH1, CDH3 or GPR107 gene when introduced into
a cell expressing said gene. Among such molecules are those that comprise a sense strand
and an antisense strand, wherein the sense strand comprises a ribonucleotide sequence
corresponding to a PCDH1, CDH3 or GPR107 target sequence, and wherein the antisense
strand comprises a ribonucleotide sequence which is complementary to said sense strand.
The sense and the antisense strands of the molecule hybridize to each other to form a
double-stranded molecule. |

As used herein, the term "organism" refers to any living entity comprised of at least
one cell. A living organism can be as simple as, for example, a single eukaryotic cell or as
complex as a mammal, including a human being.

As used herein, the term "biological sample" refers to a whole organism or a subset

of its tissues, cells or component parts (e.g. bodily fluids, including but not limited to blood,
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mucus, lymphatic fluid, synovial fluid, cerebrospinal fluid, saliva, amniotic fluid, amniotic
cord blood, urine, vaginal fluid and semen). "Biological sample" further refers to a
homogenate, lysate, extract, cell culture or tissue culture prepared from a whole organism
or a subset of its cells, tissues or component parts, or a fraction or portion thereof, Lastly,
"biological sample" refers to a medium, such as a nutrient broth or gel in which an
organism has been propagated, which contains cellular components, such as proteins or
nucleic acid molecules.

The invention features methods of inhibiting cell growth. Cell growth is inhibited
by contacting a cell with a composition of a small interfering RNA (siRNA) of PCDHI,
CDH3 or GPR107. The cell is further contacted with a transfection-enhancing agent. The
cell is provided in vitro, in vivo or ex vivo. The subject is a mammal, e.g., a human, non-
human primate, mouse, rat, dog, cat, horse, or cow. The cell is a pancreatic ductal cell.
Alternatively, the cell is a tumor cell ( i.e., cancer cell) such as a carcinoma cell or an
adenocarcinoma cell. For example, the cell is a pancreatic ductal adenocarcinoma cell. By
inhibiting cell growth is meant that the treated cell proliferates at a lower rate or has
decreased viability than an untreated cell. Cell growth is measured by proliferation assays
known in the art.

By the term "siRNA" is meant a double stranded RNA molecule which prevents
translation of a target mRNA. Standard techniques of introducing siRNA into the cell are
used, including those in which DNA is a template from which RNA is transcribed. The
siRNA includes a sense PCDH1, CDH3 or GPR107 nucleic acid sequence, an anti-sense
PCDH1, CDH3 or GPR107 nucleic acid sequence or both. The siRNA may comprise two
complementary molecules or may be constructed such that a single transcript has both the
sense and complementary antisense sequences from the target gene, e.g., a hairpin, which,
in some embodiments, leads to production of micro RNA (miRNA).

The method is used to alter gene expression in a cell in which expression of
PCDH]1, CDH3 or GPR107 .is up-regulated, e.g., as a result of malignant transformation of
the cells. Binding of the siRNA to an PCDH1, CDH3 or GPR107 transcript in the target
cell results in a reduction in PCDH1, CDH3 or GPR107 production by the cell. The length
of the oligonucleotide is at least about 10 nucleotides and may be as long as the naturally-
occurring PCDH1, CDH3 or GPR107 transcript. Preferably, the oligonucleotide is about
19 to about 25 nucleotides in length. Most preferably, the oligonucleotide is less than
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about 75, about 50, or about 25 nucleotides in length. Examples of siRNA
oligonucleotides of PCDH1, CDH3 or GPR107 which inhibit PCDH1, CDH3 or GPR107
expression in mammalian cells include oligonucleotides containing target sequences, for
example, nucleotides of SEQ ID NOs: 22, 23 or 24, respectively.

Methods for designing double stranded RNA having the ability to inhibit gene
expression in a target cell are known. (See for example, US Patent No. 6,506,559, herein
incorporated by reference in its entirety). For example, a computer program for designing’
siRNAs is available from the Ambion website ‘
(http://www.ambion.com/techlib/misc/siRNA_finder.html). The computer program
available from Ambion, Inc. selects nucleotide sequences for siRNA synthesis based on the
following protocol.

Selection of siRNA Target Sites

1. Beginning with the AUG start codon of the transcript, scan downstream for AA
dinucleotide sequences. Record the occurrence of each AA and the 3' adjacent 19
nucleotides as potential siRNA target sites. Tuschl et al., Targeted mRNA
degradation by double-stranded RNA in vitro. Genes Dev 13(24): 3191-7 (1999),
don’t recommend designing siRNA to the 5' and 3' untranslated regions (U TRs)
and regions near the start codon (within 75bases) as these may be richer in
regulatory protein binding sites. UTR-binding proteins and/or translation initiation
complekes may interfere with binding of the siRNA endonuclease complex.

2. Compare the potential target sites to the appropriate genome database (human,
mouse, rat, etc.) and eliminate from consideration any target sequences with
significant homology to othet coding sequences. It is suggested to use BLAST,
which can be found on the NCBI server at: www.ncbi.nlm.nih.gov/BLAST/

3. Select qualifying target sequences for synthesis. Selecting several target sequences
along the length of ’ghe gene to evaluate is typical.

Also included in the invention are isolated nucleic acid molecules that include the
nucleic acid sequence of target sequences, for example, nucleotides of SEQ ID NOs: 22,
23 and 24 or a nucleic acid molecule that is complementary to the nucleic acid sequence of
nucleotides of SEQ ID NOs: 22, 23 and 24. As used herein, an “isolated nucleic acid” is a

nucleic acid removed from its original environment (e.g., the natural environment if
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naturally occurring) and thus, synthetically altered from its natural state. In the present
invention, isolated nucleic acid includes DNA, RNA, and derivatives thereof. When the
isolated nucleic acid is RNA or derivatives thereof, base “t” should be replaced with “u” in
the nucleotide sequences. As used herein, thé term “complementary” refers to
Watson-Crick or Hoogsteen base pairing between nucleotides units of a nucleic acid
molecule, and the term “binding” means the physical or chemical interaction between two
nucleic acids or compounds or associated nucleic acids or compounds or combinations
thereof. Complementary nucleic acid sequences hybridize under appropriate conditions to
form stable duplexes containing few or no mismatches. For the purposes of this invention,
two sequences having 5 or fewer mismatches are considered to be complementary.
Furthermore, the sense strand and antisense strand of the isolated nucleotide of the present
invention, can form double stranded nucleotide or hairpin loop structure by the
hybridization. In a preferred embodiment, such duplexes contain no more than 1 mismatch
for every 10 matches. In an especially preferred embodiment, where the strands of the
duplex are fully complementary, such duplexes contain no mismatches. The nucleic acid
molecule is less than 3851, 3205, or 6840 nucleotides in length for PCDH1, CDH3 or
GPR107, respectively. For example, the nucleic acid molecule is less than about 500,
about 200, or about 75 nucleotides in length. Also included in the invention is a vector
containing one or more of the nucleic acids described herein, and a cell containing the
vectors. The isolated nucleic acids of the present invention are useful for siRNA against
PCDHI1, CDH3 or GPR107, or DNA encoding the siRNA. When the nucleic acids are
used for siRNA or coding DNA thereof, the sense strand is preferably longer than about 19
nucleotides, and more preferably longer than 21 nucleotides.

The invention is based in part on the discovery that the gene encoding PCDH1,
CDH3 or GPR107 is over-expressed in pancreatic ductal adenocarcinoma (PDACa)
compared to non-cancerous pancreatic tissue. The cDNA of PCDH1, CDH3 or GPR107 is
3851, 3205 or 6840 nucleoﬁdes in length. The nucleic acid and polypeptide sequences of
PCDH1, CDH3 or GPR107 are shown in SEQ ID NO: 1 and 2, 3 and 4 or 5 and 6,
respectively. The sequence data are also available via following accession numbers.

PCDHI(CFUPC): L11370, NM_002587

CDH3: X63629, NM_001793

GPR107: NM_032925, NM_020960, (KIAA1624: R39794) AB046844
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Transfection of siRNAs comprising SEQ ID NOs: 22, 23 and 24 resulted in a
growth inhibition of PDACa cell lines. PCDH1 (CFUPC) belongs to the protocadherin
family, the largest subgroup of cadherin superfamily of calcium-dependent cell-cell
adhesion molecules. Many of the protocadherin are highly expressed in the central
nervous system and they are likely to play roles in neuronal circuit development and the
modulation of synaptic transmission (Sano K, Tanihara H, Heimark RL, Obata S,
Davidson M, St John T, Taketani S, Suzuki S. Protocadherins: a large family of cadherin-
related molecules in central nervous system. EMBO J., 12:2249-56, 1993.Frank M, and
Kemler R. Protocadherins. Curr Opin Cell Biol., 14:557-62, 2002). However, PCDH1 is
abundant in pancreatic cancer cells, but not in central nervous system (Figure 3A), and its
function remains unknown.

CDH3 is also a classical member of the cadherin family (Shimoyama Y, Yoshida T,
Terada M, Shimosato Y, Abe O, Hirohashi S. Molecular cloning of a human Ca2+-
dependent cell-cell adhesion molecule homologous to mouse placental cadherin: its low
expression in human placental tissues. J Cell Biol., 109:1787-94. 1989) and they link to
catenins and cytoskeletons through its conserved intracellular domain, mediating signal-
transduction that control cell polarity, differentiation, motility and cell growth (Christofori
G. Changing neighbors, changing behavior: cell adhesion molecules-mediated signaling
during tumor progression. EMBO J., 22, 2318-2323, 2003). However, different form E-
cadherin or N—éadherin, the function of CDH3 still remains unclear. Its expression is
observed in mammary glands and ovary, and loss of expression was reported in breast
cancer and prostate cancer, although the expression of P-cadherin in breast cancer
correlates with poor prognosis (Peralta Soler A, Knudsen KA, Salazar H, Han AC,
Keshgegian AA. P-cadherin expression in breast carcinoma indicates poor survival.
Cancer, 86:1263-1272. 1999).

GPR107 (KIAA1624) is one of the G protein-coupled receptors (GPCR) with seven
transmembranes. A large percentage of today’s prescription drugs target one or more
GPCRs with most major therapeutic area being served to some extent by several GPCR-
based drugs. Clearly, GPCRs are in the highest rank in the terms of drug discovery
potential. GPR107 is expressed without restriction in normal heart, placenta, skeletal
muscle, prostate, testis, ovary, spinal cord as shown in Northern blot analysis (F igure 3C).

This is not abundant in major vital organs, suggesting that targeting for these molecules



10

15

20

25

30

WO 2005/090572 PCT/JP2005/005619

-7 -

would be expected to lead less toxicity in human body.

Methods of inhibiting cell growth
The present invention relates to inhibiting cell growth, i.e, cancer cell growth by

inhibiting expression of PCDH1, CDH3 or GPR107. Expression of PCDH1, CDH3 or
GPR107 is inhibited, for example, by small interfering RNA (siRNA) that specifically
target the PCDH1, CDH3 or GPR107 gene. PCDH1, CDH3 or GPR107 targets include, -
for example, nucleotides of SEQ ID NOs: 22, 23 and 24.

In non-mammalian cells, double-stranded RNA (dsRNA) has been shown to exert a

strong and specific silencing effect on gene expression, which is referred as RNA
interference (RNAi) (Sharp PA. RNAi and double-strand RNA. Genes Dev. 1999 Jan
15;13(2):139-41.). dsRNA is processed into 20-23 nucleotides dsRNA called small
interfering RNA (siRNA) by an enzyme containing RNase III motif. The siRNA
specifically targets complementary mRNA with a multicomponent nuclease complex
(Hammond SM, Bernstein E, Beach D, Hannon GJ. An RNA-directed nuclease mediates
post-transcriptional gene silencing in Drosophila cells. Nature. 2000 Mar
16;404(6775):293- 6; Hannon GJ. RNA interference. Nature. 2002 Jul 1 1;418(6894):244- |
51.). In mammalian cells, siRNA composed of 20 or 21-mer dsRNA with 19
complementary nucleotides and 3’ terminal noncomplementary dimmers of thymidine or
uridine, have been shown to have a gene specific knock-down effect without inducing
global changes in gene expression (Elbashir SM, Harborth J » Lendeckel W, Yalcin A,
Weber K, Tuschl T. Duplexes of 21-nucleotide RNAs mediate RNA interference in
cultured mammalian cells. Nature. 2001 May 24;411(6836):494-8.). In addition, plasmids
containing small nuclear RNA (snRNA) U6 or polymerase III H1-RNA promoter
effectively produce such short RNA recruiting type III class of RNA polymerase III and
thus can constitutively suppress its target mRNA Miyagishi M, Taira K. U6 promoter-
driven siRNAs with four uridine 3' overhangs efficiently suppress targeted gene expression
in mammalian cells.Nat Biotechnol. 2002 May;20(5):497-500. ; Brummelkamp TR,
Bernards R, Agami R. A System for Stable Expression of Short Interfering RNAs in
Marﬁmalian Cells Science. 296(5567):550-553, April 19, 2002.).
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The growth of cells are inhibited by contacting a cell, with a composition
containing a siRNA of PCDHI, CDH3 or GPR107. The cell is further contacted with a
transfection agent. Suitable transfection agents are known in the art. By inhibition of cell
growth is meant the cell proliferates at a lower rate or has decreased viability compared to
a cell not exposed to the composition. Cell growth is measured by methods known in the
art such as, the MTT cell proliferation assay.

The siRNA of PCDHI, CDH3 or GPR107 is directed to a single target of PCDH1,
CDH3 or GPR107 gene sequence. Alternatively, the siRNA is directed to multiple target
of PCDH1, CDH3 or GPR107 gene sequences. For example, the composition contains
siRNA of PCDH1, CDH3 or GPR107 directed to two, three, four, or five or more target
sequences of PCDH1, CDH3 or GPR107. By PCDH1, CDH3 or GPR107 target sequence
is meant a nucleotide sequence that is identical to a portion of the PCDH1 , CDH3 or
GPR107 gene. The target sequence can include the 5° untranslated (UT) region, the open
reading frame (ORF) or the 3’ untranslated region of the human PCDH1, CDH3 or
GPR107 gene. Alternatively, the siRNA is a nucleic acid sequence complementary to an
upstream or downstream modulator of PCDH1, CDH3 or GPR107 gene expression.
Examples of upstream and downstream modulators include, a transcription factor that
binds the PCDH1, CDH3 or GPR107 gene promoter, a kinase or phosphatase that interacts
with the PCDH1, CDH3 or GPR107 polypeptide, a PCDH1, CDH3 or GPR107 promoter
orenhancer.  siRNA of PCDHI » CDH3 or GPR107 which hybridize to target mRNA
decrease or inhibit production of the PCDH1, CDH3 or GPR107 polypeptide product
encoded by the PCDH1, CDH3 or GPR107 gene by associating with the normally single-
stranded mRNA transcript, thereby interfering with translation and thus, expression of the
protein. Thus, siRNA molecules of the invention can be defined by their ability to
hybridize specifically to mRNA or cDNA from a PCDH1, CDH3 or GPR107 gene under
stringent conditions. For the purposes of this invention the terms "hybridize" or "hybridize
specifically" are used to refér the ability of two nucleic acid molecules to hybridize under
"stringent hybridization conditions." The phrase “stringent hybridization conditions”
refers to conditions under which a nucleic acid molecule will hybridize to its target
sequence, typically in a complex mixture of nucleic acids, but not detectably to other
sequences. Stringent conditions are sequence-dependent and will be different in different

circumstances. Longer sequences hybridize specifically at higher temperatures. An
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extensive guide to the hybridization of nucleic acids is found in Tijssen, Technigues in
Biochemistry and Molecular Biology--Hybridization with Nucleic Probes, “Overview of
principles of hybridization and the strategy of nucleic acid assays” (1993). Generally,
stringent conditions are selected to be about 5-10°C lower than the thermal melting point
(Tm) for the specific sequence at a defined ionic strength pH. The Ty, is the temperature
(under defined ionic strength, pH, and nucleic concentration) at which 50% of the probes
complementary to the target hybridize to the target sequence at equilibrium (as the target
sequences are present in excess, at Ty, 50% of the probes are occupied at equilibrium).

Stringent conditions may also be achieved with the addition of destabilizing agents such as

* formamide. For selective or specific hybridization, a positive signal is at least two times

background, preferably 10 times background hybridization. Exemplary stringent
hybridization conditions can be as following: 50% formamide, 5x SSC, and 1% SDS,
incubating at 42°C, or, 5x SSC, 1% SDS, incubating at 65°C, with wash in 0.2x SSC, and
0.1% SDS at 50°C.

The siRNA of the invention is less than about 500, about 200, about 100, about 50,
or about 25 nucleotides in length. Preferably the siRNA is about 19 to about 25
nucleotides in length. Exemplary nucleic acid sequence for the production of PCDH1,
CDH3 or GPR107 siRNA include the sequences of nucleotides of SEQ ID NOs: 22, 23 or
24 as the target sequence, respectively. Furthermore, in order to enhance the inhibition
activity of the éiRNA, nucleotide “u” can be added to 3’end of the antisense strand of the
target sequence. The number of “u”s to be added is at least about 2, generally about 2 to
about 10, preferably about 2 to about 5. The added “u”s form single strand at the 3’end of
the antisense strand of the siRNA. °

The cell is any cell that expresses or over-expresses PCDH1, CDH3 or GPR107.
The cell is an epithelial cell such as a pancreatic ductal cell. Alternatively, the cell is a
tumor cell such as a carcinoma, adenocarcinoma, blastoma, leukemia, myeloma, or
sarcoma. The cell is a pancfeatic ductal adenocarcinoma.

An siRNA of PCDH1, CDH3 or GPR107 is directly introduced into the cells in a
form that is capable of binding to the mRNA transcripts. Alternatively, the DNA encoding
the siRNA of PCDH1, CDH3 or GPR107 is in a vector.

Vectors are produced for example by cloning a PCDH1, CDH3 or GPR107 target

sequence into an expression vector operatively-linked regulatory sequences flanking the
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PCDHI, CDH3 or GPR107 sequence in a manner that allows for expression (by
transcription of the DNA molecule) of both strands (Lee, N.S., Dohjima, T., Bauer, G., Li,
H., Li, M.-J., Ehsani, A.,Salvaterra, P., and Rossi, J. (2002) Expression of small interfering
RNAs targeted against HIV-1 rev transcripts in human cells. Nature Biotechnology 20 :
500-505.). An RNA molecule that is antisense to PCDH1, CDH3 or GPR107 mRNA is
transcribed by a first promoter (e.g., a promoter sequence 3’ of the cloned DNA) and an
RNA molecule that is the sense strand for the PCDH 1, CDH3 or GPR107 mRNA is
transcribed by a second promoter (e.g., a promoter sequence 5° of the cloned DNA). The
sense and antisense strands hybridize in vivo to generate siRNA constructs for silencing of
the PCDH1, CDH3 or GPR107 gene. Alternatively, two constructs are utilized to create
the sense and anti-sense strands of a siRNA construct. Cloned PCDH1, CDH3 or GPR107
can encode a construct having secondary structure, e.g., hairpins, wherein a single
transcript has both the sense and complementary antisense sequences from the target gene.

A loop sequence consisting of an arbitrary nucleotide sequence can be located
between the sense and antisense sequence in order to form the hairpin loop structure. Thus,
the present invention also provides siRNA having the general formula 5 -[A]-[B]-[A’]-3°,
wherein [A] is a ribonucleotide sequence corresponding to a sequence that specfically
hybridizes to an mRNA or a cDNA from PCDH1, CDH3 or GPR107. In preferred
embodiments, [A] is a ribonucleotide sequence corresponding to a sequence selected from
the group consisting of nucleotides of SEQ ID NOs: 22, 23 and 24,

[B] is a ribonucleotide sequence consisting of 3 to 23 nucleotides, and

[A’] is a ribonucleotide sequence consisting of the complementary sequence of [A]

The region [A] hybridizes to {A’], and then a loop consisting of region [B]is
formed. The loop sequence may be preferably about 3 to about 23 nucleotide in length.
The loop sequence, for example, can be selected from group consisting of following
sequences (http://www.ambion.com/techlib/tb/tb_506.html). Furthermore, loop sequence
consisting of 23 nucleotide§ also provides active siRNA (Jacque, J.-M., Triques, K., and
Stevenson, M. (2002) Modulation of HIV-1 replication by RNA interference. Nature 418 :
435-438.).

CCC, CCACC or CCACACC: Jacque, J. M., Triques, K., and Stevenson, M (2002)
Modulation of HIV-1 replication by RNA interference. Nature, Vol. 418: 435-438.
UUCG: Lee, N.S., Dohjima, T., Bauer, G., Li, H., Li, M.-J., Ehsani, A., Salvaterra,
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P., and Rossi, J. (2002) Expression of small interfering RNAs targeted against HIV-1 rev
transeripts in human cells. Nature Biotechnology 20 : 500-505. Fruscoloni, P., Zamboni,
M., and Tocchini-Valentini, G. P. (2003) Exonucleolytic degradation of double-stranded
RNA by an activity in Xenopus laevis germinal vesicles. Proc. Natl. Acad. Sci. USA
100(4): 1639-1644.

UUCAAGAGA: Dykxhoorn, D. M., Novina, C. D., and Sharp, P. A. (2002) Killing
the messenger: Short RNAs that silence gene expression. Nature Reviews Molecular Cell
Biology 4: 457-467.

For example, preferable siRNAs having hairpin loop structure of the present
invention are shown below. In the following structure, the loop sequence can be selected
from group consisting of CCC, UUCG, CCACC, CCACACC, and UUCAAGAGA.
Preferable loop sequence is UUCAAGAGA (“ttcaagaga” in DNA (SEQ ID NO:35)).

GACAUCAAUGACAACACAC-[B]-GUGUGUUGUCAUUGAUGUC (for target
sequence of SEQ ID NO:22)
GGAGACAGGCUGGUUGUUG-[B]-CAACAACCAGCCUGUCUCC (for target
sequence of SEQ ID NO:23)
GUGGCUCUACCAGCUCCUG-[B]-CAGGAGCUGGUAGAGCCAC (for target
sequence of SEQ ID NO:24)

The regﬁlatory sequences flanking the PCDH1, CDH3 or GPR107 sequence are
identical or are different, such that their expression can be modulated independently, or in
a temporal or spatial manner. siRNAs are transcribed intracellularly by cloning the
PCDHI1, CDH3 or GPR107 gene templates into a vector containing, e.g., a RNA
polymerase III transcription unit from the small nuclear RNA (snRNA) U6 or the human
H1 RNA promoter. For introducing the vector into the cell, transfection-enhancing agent
can be used. FuGENE (Roche Diagnostices), Lipofectamine 2000 (Invitrogen),
Oligofectamine (Invitrogen), and Nucleofector (Wako pure Chemical) are useful as the
transfection-enhancing agent.

- Oligonucleotides and oligonucleotides complementary to various portions of

| PCDH1, CDH3 or GPR107 mRNA were tested in vitro for their ability to decrease

production of PCDH1, CDH3 or GPR107 in tumor cells (e.g., using the pancreatic cell line

such as pancreatic ductal adenocarcinoma(PDACa) cell line) according to standard
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methods. A reduction in PCDH1, CDH3 or GPR107 gene product in cells contacted with
the candidate siRNA composition compared to cells cultured in the absence of the
candidate composition is detected using specific antibodies of PCDH1, CDH3 or GPR107
or other detection strategies. Sequences which decrease production of PCDH1 , CDH3 or
GPR107 in in vitro cell-based or cell-free assays are then tested for there inhibitory effects
on cell growth. Sequences which inhibit cell growth in vitro cell-based assay are test in
Vivo in rats or mice to confirm decreased PCDH 1, CDH3 or GPR107 production and

decreased tumor cell growth in animals with malignant neoplasms.

Methods of treating malignant tumors

Patients with tumors characterized as over-expressing PCDH1, CDH3 or GPR107
are treated by administering siRNA of PCDH1, CDH3 or GPR107. siRNA therapy is used
to inhibit expression of PCDH1, CDH3 or GPR107 in patients suffering from or at risk of
developing, for example, pancreatic ductal adenocarcinoma (PDACa). Such patients are
identified by standard methods of the particular tumor type. Pancreatic ductal
adenocarcinoma (PDACa) is diagnosed for example, by CT, MRI, ERCP, MRCP,
computer tomography, or ultrasound. Treatment is efficacious if the treatment leads to

clinical benefit such as, a reduction in expression of PCDH1, CDH3 or GPR107, or a

decrease in size, prevalence, or metastatic potential of the tumor in the subject. When
treatment is applied prophylactically, “efficacious” means that the treatment retards or
prevents tumors from forming or prevents or alleviates a symptom of clinical symptom of
the tumor. Efficaciousness is determined in association with any known method for
diagnosing or treating the particular tumor type.

siRNA therapy is carried out by administering to a patient a siRNA by standard
vectors encoding the siRNAs of the invention and/or gene delivery systems such as by
delivering the synthetic siRNA molecules. Typically, synthetic siRNA molecules are
chemically stabilized to prévent nuclease degradation in vivo. Methods for preparing
chemically stabilized RNA molecules are well known in the art. Typically, such molecules
comprise modified backbones and nucleotides to prevent the action of ribonucleases.
Other modifications are also possible, for example, cholesterol-conjugated siRNAs have
shown improved pharmacological properties. (Song et al. Nature Med. 9:347-351 (2003)).

Suitable gene delivery systems may include liposomes, receptor-mediated delivery systems,
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or viral vectors such as herpes viruses, retroviruses, adenoviruses and adeno-associated
viruses, among others. A therapeutic nucleic acid composition is formulated in a
pharmaceutically acceptable carrier. The therapeutic composition may also include a gene
delivery system as described above. Pharmaceutically acceptable carriers are biologically
compatible vehicles which are suitable for administration to an animal, e. g., physiological
saline. A therapeutically effective amount of a compound is an amount which is capable of
producing a medicaily desirable result such as reduced production of a PCDH1, CDH3 or |
GPR107 gene product, reduction of cell growth, e.g., proliferation, or a reduction in tumor
growth in a treated animal.

Parenteral administration, such as intravenous, subcutaneous, intramuscular, and
intraperitoneal delivery routes, may be used to deliver siRNA compositions of PCDHI,
CDH3 or GPR107. For treatment of pancreatic tumors, direct infusion the celiac artery,
splenic artery, or common hepatic artery, is useful.

Dosages for any one patient depends upon many factors, including the patient's size,
body surface area, age, the particular nucleic acid to be administered, sex, time and route
of administration, general health, and other drugs being administered concurrently.

Dosage for intravenous administration of nucleic acids is from approximately 10° to 10?
copies of the nucleic acid molecule.

The polynucleotides are administered by standard methods, such as by injection
into the interstitial space of tissues such as muscles or skin, introduction into the
circulation or into body cavities or by inhalation or insufflation. Polynucleotides are
injected or otherwise delivered to the animal with a pharmaceutically acceptable liquid
carrier, e.g., a liquid carrier, which is‘aqueous or partly aqueous. The polynucleotides are
associated with a liposome (e.g., a cationic or anionic liposome). The polynucleotide
includes genetic information necessary for expression by a target cell, such as a promoters.

Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonlj understood by one of ordinary skill in the art to which this
invention belongs. Although methods and materials similar or equivalent to those
described herein can be used in the practice or testing of the present invention, suitable
methods and materials are described below. All publications, patent applications, patents,

and other references mentioned herein are incorporated by reference in their entirety. In
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case of conflict, the present specification, including definitions, will control. In addition,

the materials, methods, and examples are illustrative only and not intended to be limiting.

Brief Description of the Drawings

Figure 1 depicts photographs showing the results of validation of over expression of
PCDHI (A) and CDH3 (B) in the PDACa cells by RT-PCR. The microdissected
normal péncreatic ductal epithelial cells (Normal) and vital organs (lung, heart, -
liver, kidney and bone marrow) form the same individual were compared by

semiquantitative RT-PCR.

Figure 2 depicts photographs showing the result of immunohistochemistry in PDACa
tissues. Over-expression of CDH3 protein was observed in pancreatic ductal

adenocarcinoma, but not in normal pancreatic duct.

Figure 3 depicts photographs of Northern blot analysis showing the expression pattern in
normal adult tissues of each target genes for pancreatic cancer. (A) PCDH1, B)
CDH3 and (C) GPR107.

Figure 4 depicts photographs showing the effect of Knocking-down endogenous PCDH1 in
PDACa cell, PK-45P, by siRNA. Figure 4 (A) shows the results of RT-PCR. It
validated knockdown effect of PCDH1 mRNA by transfection of siRNA
expression vector 410si, but not by EGFPsi. The 410si was designed specifically
for PCDH1 mRNA sequence, and EGFP was for EGFP mRNA sequence. RNA
was harvested 48 hours after transfection and analyzed. ACTB was used to
normalize input cDNA. Figure 4 (B) is a photograph showing the results of
Colony formation assay. It showed drastic decrease of colony numbers in the
cells one week after transfection with 41 Osi that was validated to knock down
PCDHLI effectively by RT-PCR. Figure 4 (C) is a bar chart showing the results
MTT assay. It also showed drastic decreased number of the grown cells
transfected with 410si but not by EGFPsi.

Figure 5 depicts photographs showing the effect of Knocking-down endogenous CDH3 in
PDACa cell, KLM-1, by siRNA. Figure 5 (A) shows the results of RT-PCR. It
validated knockdown effect of CDH3 mRNA by transfection of siRNA
expression vectors si24 but not by EGFPsi. The si24 was designed specifically
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for CDH3 mRNA sequence, and EGFPsi was for EGFP mRNA sequence. RNA
was harvested 48 hours after transfection and analyzed. ACTB was used to
normalize input cDNA. Figure 5 (B) is a photograph showing the results of
Colony formation assay. It showed drastic decrease of colony numbers in the
cells one week after transfection with si24 that was validated to knock down
CDH3 effectively by RT-PCR. Figure 5 (C) is a bar chart showing the results
MTT assay. It also showed drastic decreased number of the grown cells
transfected with si24, but not by EGFPsi.

Figure 6 depicts photographs showing the effect of Knocking-down éhdogenous GPR107
in PDACa cell, KLM-1, by siRNA. Figure 6 (A) shows the results of RT-PCR.
It vélidatcd knockdown effect of GPR107 mRNA by transfection of siRNA
expression vectors 1003si, but not by and EGFPsi. The 1003si was designed
specifically for GPR107 mRNA sequence, and EGFPsi was for EGFP mRNA
sequence. RNA was harvested 48 hours after transfection and analyzed. ACTB
was used to normalize input cDNA. Figure 6 (B) is a photograph showing the
results of Colony formation assay. It showed decrease of colony numbers in the
cells one week after transfection with 1003si that was validated to knock down
GPR107 effectively by RT-PCR. Figure 6 (C) is a bar chart showing the results
MTT assay. It also showed decreased number of the grown cells transfected with
1003si, but not by EGFPsi.

Best Mode for Carrying out the Invention

The invention will be further described in the following examples, which do not
limit the scope of the invention described in the claims.
[Example 1] General Methods
Cell lines and tissue specimens

Human Pancreatic cell lines PK45P, KLM1 and MIA-PaCa2 (ATCC Number:
CRL-1420) were obtained from the Cell Resource Center for Biomedical Research,
Institute of Development, Aging and Cancer, Tohoku University. All these cells are
publfcly available.

Isolation of over-expressing genes in PDACa cells by using cDNA microarray
Fabrication of the cDNA microarray slides has been described (Ono K, Tanaka T,
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Tsunoda T, Kitahara O, Kihara C, Okamoto A, Ochiai K, Takagi T, and Nakamura Y.
Cancer Res., 60: 5007-5011, 2000). For each analysis of expression profiles it was
prepared duplicate sets of cDNA microarray slides containing approximately 23,040 DNA
spots, to reduce experimental ﬂuctuation, Briefly, total RNA was purified from PDACa
cells and normal pancreatic duct epithelium microdissected from 18 pancreatic cancer
tissues. T7-based RNA amplification was carried out to obtain adequate RNA for
microarray experiments. Aliquots of amplified RNA from PDACa cells and normal duct
epithelium were labeled by reverse transcription with Cy5-dCTP and Cy3-dCTP,
respectively (Amersham Biosciences). Hybridization, washing, and detection were carried
out as described previously (Ono K, Tanaka T, Tsunoda T, Kitahara O, Kihara C, Okamoto
A, Ochiai K, Takagi T, and Nakamura Y. Cancer Res., 60: 5007-5011, 2000).
Subsequently, among the up-regulated genes, it was focused three genes, PCDH1, CDH3
and GPR107 because its expression ratio was greater than 5.0 in more than 50% of
informative cancers and their expression level in normal vital major organs was relatively
low according to the our previous data of gene expression in 29 normal human tissues
(Saito-Hisaminato A, Katagiri T, Kakiuchi S, Nakamura T, Tsunoda T, Nakamura Y.
Genome-wide profiling of gene expression in 29 normal human tissues with a cDNA
microarray. DNA Res., 9: 35-45, 2002).

Semiquantitative RT-PCR for PCDHI and CDH3

RNA from the microdissected PDACa cells and normal pancreatic ductal epithelial
cells were subject to two-round amﬁliﬁcation by T7-based in vitro transcription (Epicentre
Technologies) and synthesized to single-strand cDNA. It was prepared appropriate
dilutions of each single-stranded cDNA for subsequent PCR amplification by monitoring
B-actin (ACTB) as a quantitative control. The primer sequences the present inventors used
were 5’-AGAAGGAGACCAAGGACCTGTAT-3’ (SEQ.ID.NO.7) and

5’-AGAACTTTATTGTCAGGGTCAAGG-3’ (SEQ.ID.NO.8) for PCDHI,

5’-CTGAAGGCGGCTAACACAGAC-3’ (SEQ.ID.NO.9) and

5’-TACACGATTGTCCTCACCCTTC-3’ (SEQ.ID.NO.10) for CDHS, and

" 5’-CATCCACGAAACTACCTTCAACT-3’ (SEQ.ID.NO.11) and

5’-TCTCCTTAGAGAGAAGTGGGGTG-3’ (SEQ.ID.NO.12) for ACTB. All

reactions involved initial denaturation at 94°C for 2 min followed by 21 cycles (for ACTB)
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or 28-32 cycles (for PCDH1 and CDH3) at 94°C for 30 s, 58°C for 30 s, and 72°C for 1
min, on a GeneAmp PCR system 9700 (PE Applied Biosystems).

Immunohistochemistry ‘

Formalin-fixed and paraffin-embedded PDACa sections were immunostained using
a mouse anti-CDH3 monoclonal antibody (BD Transduction Laboratories) for CDH3
expression. Deparaffinized tissue sections were placed in 10 mM citrate buffer, pH6.0,
and heated to 108°C in an autoclave for 15 minutes for antigen retrieval. Sections were
incubated with a 1:10 dilution or a 1:100 dilution of primary antibody for CDH3,
respectively, in a humidity chamber for an hour at room teinperature, and developed with
peroxidase labeled-dextran polymer followed by diaminobenzidine (DAKO Envision Plus
System; DAKO Corporation, Carpinteria, CA). Sections were counterstained with

hematoxylin. For negative controls, primary antibody was omitted.
Northern blot analysis

.32
Human multiple-tissue Northern blots (Clontech) were hybridized with a [o. P]
dCTP-labeled PCR product amplified by the primers described above. Pre-hybridization,
hybridization and washing were performed according to the supplier’s recommendations.

The blots were auto-radiographed with intensifying screens at -80°C for 5 days.

Construction of psiU6BX Plasmid
The DNA flagment encoding siRNA was inserted into the GAP at nucleotide 485-
490 as indicated (-) in the following plasmid sequence (SEQ ID No: 26).

GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTCCTCTGGAT
CCACTAGTAACGGCCGCCAGTGTGCTGGAATTCGECTTGGGCATCAGCGTTTGAGTAAGA
GCCCGCGTCTGAACCCTCCGCGCCGCCCCGGCCCCAGTGCGAAAGACGCGCAGGCAAAACG
CACCACGTGACGGAGCGTGACCGCGCGCCGAGCECECECCAAGETCGEECAGCAAGAGGE
CCTATTTCCCATGATTCCTTCATATTTGCATATACCATACAAGGCTGTTACAGAGATAAT
TAGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACGTGACCGTACAAAGTA
ATAATTICTTGGGTAGTTTGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCT
TACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGCACCAAA
CACC----—-- TTTTTACATCAGGTTGTTTTTCTGT TTGGTTTTT T TTTTACACCACGTTT
ATACGCCGGTGCACGGTTTACCACTGAAAACACCTTTCATCTACAGGTGATATCTTTTAA
CACAAATAAAATGTAGTAGTCCTAGGAGACGGAATAGAAGCAGGTGEEGCCTAAAGCCGA
ATTCTGCAGATATCCATCACACTGGCEGCCECTCGAGTGAGGCEGAAAGAACCAGCTCGE
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GCTCTAGGGEETATCCCCACGCGCCCTGTAGCGGCCCATTAAGCGCGGCGGGTGTGGCTGE
TTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCT
TCCCTTCCTTTCTCGCCACGTTCGCCGECTTTCCCCGTCAAGCTCTAAATCGGGGGCTCC
CTTTAGGETTCCGATTTAGTGCTTTACGECACCTCGACCCCARAAAACTTGATTAGGETG
ATGGTTCACGTAGTGEGGCCATCGCCCTGATAGACGCTTITTCGCCCTTTGACGTTGGAGT
CCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGG
TCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGC
TGATTTAACAAAAATTTAACGCGAATTAATTCTCTGGARTICTGIGCTCAGTTAGGCTGTIGG
AAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGC
AACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCT
CAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCC
CAGTTCCGCCCATTCTCCGCCCCATGECTGACTAATTTTTTTTATTTATGCAGAGGCCGA
GGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG
CTTTTGCAAAAAGCTCCCGCGGAGCTTGTATATCCATTTTCGGATCTGATCAAGAGACAGG
ATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTITCTCCGGCCGCTIG
GGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGC
CGTGTTCCGGCTGTCAGCEGCAGGGGCGCCCGCTTCTTITTTGTCAAGACCGACCTGETCCGE
TGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACCGACGGGCGT
TCCTTGCGCAGCTGTGCTCGACGTIGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGE
CGAAGTGCCGGEGGCAGGATCTCCTGTCATCTCACCTITGCTCCTGCCGAGAAAGTATCCAT
CATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCA
CCAAGCGAAACATCGCATCGAGCGAGCACCTACTCGGATGGAAGCCGGTCTTGTCGATCA
GGATGATCTGGACGAAGAGCATCAGGCGCTCGCGCCAGCCGAACTGTTICGCCAGGCTCAA
GGCGCGCATGCCCGACGECCAGCATCTCETCETCGACCCATGECGATGCCTGCTTGCCGAA
TATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCCGACTGTGGCCGGCTGGGTCTGGC
GGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGA
ATGGGCTGACCGCTTCCTCGTGCTTTACGEGTATCGCCGCTCCCGATTCGCAGCGCATCGC
CTTCTATCGCCTTCTTCACGAGTTCTTCTGAGCCCEGACTCTGCGGCTTCCGAAATGACCGAC
CAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGG
TTGGGCTTCGGAATCGCTTTTCCGGGACCGCCGGCTGEGATGATCCTCCAGCGCGGGGATCTC
ATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAA
AGCAATAGCATCACAAATTTCACAAATAAAGCATTITTTTITCACTGCATICTAGTTGTGGT
TTGTCCAAACTCATCAATGTATCTTATCATGTCTGTATACCGTCGACCTCTAGCTAGAGC
TTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGARATTGTTATCCGCTCACAATTCCA
CACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTIGGGGTGCCTAATGAGTGAGCTAA
CTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTIGCCAG
CTGCATTAATGAATCGGCCAACGCGCCGGGAGAGGCEGTTTGCCGTATTGGGCGCTCTITCC
GCTTCCTCGCTCACTGACTCGCTGCGCTCGECTCETTCCGCTGCEGGCGAGCGGTATCAGCT
CACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATG
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TCAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTC
CATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGA
AACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCT
CCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTG
GCGCTTTCTCATAGCICACGCTGTAGGTATCTICAGTTCGGTGTAGGTCGTITCGCTCCAAG
CTGGGCTGTCTGCACGAACCCCCCETTCAGCCCCGACCGCTGCGCCTTATCCGGTAACTAT
CGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAAC
AGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTICTTGAAGTGGTGGCCTAAC
TACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTIC
GGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTTTTTTT
GTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTT
TCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGCATTTTGGTCATGAGA
TTATCAAAAAGCGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATC
TAAAGTATATATGAGTAAACTTGGTCTGACAGITACCAATGCTTAATCAGTGAGGCACCT
ATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATA
ACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCA
CGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGCAAGCGCCCAGCGCAGA
AGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGA
GTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGA
GTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTITAGCTCCTTCGGTCCTCCGATCGTT
GTCAGAAGTAAGTTGGECCGCAGTGTITATCACTCATGGTTATGGCAGCACTGCATAATTCT
CTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCA
TTCTGAGAATAGTGTATGCCECGACCCAGTTGCTCTTECCCEECGTCAATACGGGATAAT
ACCGCGCCACATAGCAGAACTTITAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGA
AAACTCTCAAGCGATCTTACCGCTIGTTGAGATCCAGTTCGATGTAACCCACTCGTIGCACCC
AACTGATCTTCAGCATCTTTTACTTICACCAGCGITTCTGGGTGAGCAAAAACAGGAAGG
CARAATCCCGCAARARAGGGAATAAGGCCGACACGGAAATGCTTGAATACTCATACTCTTC
CTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTT
GAATGTATTTAGAAAAATAAACAAATAGGGETTCCGCGCACATTITCCCCGAAAAGTGCCA
CCTGACGTC

snRNA U6 gene is reported to be transcribed by RNA polymerase III, which
produce short transcripts with uridines at the 3° end. The genomic fragment of the snRNA

U6 gene containing the promoter region was amplified by PCR using a set of primers,
5’-GGGGATCAGCGTTTGAGTAA-3’ (SEQ ID No: 27), and

5’-TAGGCCCCACCTCCTTCTAT-3’ (SEQ ID No: 28) and human placental

DNA as a template. The product was purified and cloned into pCR plasmid vector using a
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TA cloning kit according to the supplier’s protocol (Invitrogen). The BamHI, Xhol
fragment containing the snRNA U6 gene was purified and cloned into nucleotide 1257 to
56 fragment of pcDNA3.1(+) plasmid, which was amplified by PCR with a set of primer,
5’-TGCGGATCCAGAGCAGATTGTACTGAGAGT-3’ (SEQ ID No: 29) and

5. CTCTATCTCGAGTGAGGCGGAAAGAACCA-3’ (SEQID No: 30). The ligated

DNA was used for a template of PCR with primers,

5’-TTTAAGCTTGAAGACTATTTTTACATCAGGTTGTTTTTCT-3’ (SEQ ID No: 31)

and

S>-TTTAAGCTTGAAGACACGGTGTTTCGTCCTTTCCACA-3’ (SEQ ID No: 32). The
product was digested with HindIII, which was subsequently self-ligated to produce
psiU6BX vector plasmid. For the control, psiU6BX-EGFP was prepared by cloning
double-stranded oligonucleotides of

5’- CACCGAAGCAGCACGACTTCTTCTTCAAGAGAGAAGAAGTCGTGCT
GCTTC-3’ (SEQ ID No: 33) and

5’- AAAAGAAGCAGCACGACTTCTTCTCTCTTGAAGAAGAAGTCGTGCT
GCTTC -3’ (SEQ ID No: 34) into the Bbsl site in the psiU6BX vector.

SiRNA-expressing constructs

The nuc]eotide sequences of the siRNAs were designed using an siRNA design
computer program available from the Ambion website.
(http://www.ambion.com/techlib/misc/siRNA_ﬁnder.html). Briefly, nucleotide sequences
for siRNA synthesis are selected using the foliowing protocol.

L

Selection of siRNA Target Sites:

1. Starting with the AUG start codon of the each gene transcript, scan downstream
for an AA dinucleotide sequences. The occurrence of each AA and the 3' adjacent 19
nucleotides are recorded as potential siRNA target sites. Tuschl et al. don’t recommend
against designing siRNA to the 5' and 3' untranslated regions (UTRs) and regions near the
start codon (within 75bases) as these may be richer in regulatory protein binding sites.
UTR-binding proteins and/or translation initiation complexes may interfere with binding of
the siRNA endonuclease complex.

2. The potential target sites are compared to the appropriate genome database

(human, mouse, rat, etc.) to eliminate target sequences with significant homology to other
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coding sequences.

3. Qualifying target sequences are selected for synthesis. Several target sequences
along the length of the gene are selected for evaluation.
The oligonucleotides used for siRNAs of PCDH1, CDH3 or GPR107 are shown below.
Each oligionucleotide is a combination of a sense nuclebtide sequence and an antisense
nucleotide sequence of the target sequence. The nucleotide sequences of the hairpin loop
structure and target‘sequence are shown in SEQ ID NO:19 to SEQ ID NO:21 and SEQID "
NO:22 to SEQ ID NO:24, respectively (endonuclease recognition cites are eliminated from
each hairpin loop structure sequence).

Insert sequence of siRNA expression vectors for PCDH1

410si:
5’-CACCGACATCAATGACAACACACTTCAAGAGAGTGTGTTGTCATTGATGTC-
3 (SEQID NO: 13) and
5’-AAAAGACATCAATGACAACACACTCTCTTGAAGTGTGTTGTCATTGATGTC-
3’ (SEQ ID NO:14)

Insert sequence of siRNA expression vectors for CDH3

si24:
5’-CACCGGAGACAGGCTGGTTGTTGTTCAAGAGACAACAACCAGCCTGTCTCC-
3’ (SEQID NO: 15) and
5’-AAAAGGAGACAGGCTGGTTGTTGTCTCTTGAACAACAACCAGCCTGTCTCC-
3’ (SEQ ID NO: 16)

Insert sequence of siRNA expression vectors for GPR107

1003si:
5’-CACCGTGGCTCTACCAGCTCCTGTTCAAGAGACAGGAGCTGGTAGAGCCAC-
3’ (SEQID NO: 17) and
5’-AAAAGTGGCTCTACCAGCTCCTGTCTCTTGAACAGGAGCTGGTAGAGCCAC—
3’ (SEQ ID NO: 18)

Insert sequence of siRNA expression vectors for control

EGFPsi: (control)
5°- CACCGAAGCAGCACGACTTCTTCTTCAAGAGAGAAGAAGTCGTGCTGCTTC
-3’ (SEQ ID NO: 33) and
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5-AAAAGAAGCAGCACGACTTCTTCTCTCTTGAAGAAGAAGTCGTGCTGCTTC-
3’ (SEQ ID NO: 34)

Sequence ID NO of each sequences are listed in Tablel

. . hairpin | target SEQ "y
gene siRNA | effect | insert seq SEQ ID NO SIRNA D NO position
PCDH1 410si + 13 14 19 22 595-613
CDH3 si24 + 15 16 20 23 556—-574
GPR107 | 1003si | + 17 18 21 24 1570-1588
control | EGFPsi - 33 34 25

colony formation / MTT assay

Human PDACa cell lines among PK45P, KLM1 and MIA-PaCa2, were plated
onto 10-cm dishes (5 X 10° cells/dish) and transfected with psiU6BX containing EGFP
target sequence (EGFP) and psiU6BX containing target sequence using Lipofectamine
2000 (Invitrogen) or FuGENE6 (Roche), according to manufacture’s instruction. Cells
were selected by 500 mg/ml Geneticin for one week, and preliminary cells were harvested
48 hours after transfection and analyzed by RT-PCR to validate knockdown effe;ct on
PCDH1, CDH3 and GPR107. The primers of RT-PCR were the same ones described
above. These cells were also stained by Giemsa solution and performed MTT assay to

evaluate the colony formation and the cell number, respectively.

[Example 2] Reduction of the expression of the genes PCDH1, CDH3 or GPR107 and
growth suppression of cancer cells by siRNA

In previous study, it was generated precise expression profiles of PDACa by
combining laser microdissection wiﬂ; genome-wide cDNA microarrays with 27,000 genes
spotted. The present inventors identified more than 200 genes as up-regulated genes in
PDACa cells comparing with the expression pattern of normal pancreatic ductal epithelium
that was thought to be the origin of PDACa (Nakamura T, Furukawa Y, Nakagawa H,
Tsunoda T, Ohigashi H, Murata K, Ishikawa O, Ohgaki, Kashimura N, Miyamoto M,
Hirano S, Kondo S, Katoh H, Nakamura Y, and Katagiri T. Genome-wide cDNA
microarray analysis of gene-expression profiles in pancreatic cancers using populations of
tumor cells and normal ductal epithelium cells selected for purity by laser microdissection.
Oncogene, 2004 Feb 9, Epub ahead of print). Based on these expression profile of PDACa

cells, the present inventors selected three over-expressing genes, and PCDH1 and CDH3
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were validated their overexpression in PDACa by RT-PCR using the cDNA from
microdissected PDACa cells (Figure 1A, B) or immunohistochemistry (Figure 2).

(1) PCDHLI (Protocadherin 1) (Genbank Accession No.NM_002587; SEQ ID No.1, 2)

To investigate the growth or survival effect of PCDH1 on PDACa cells, the present
inventors knocked down their endogenous expression of PCDH1 specifically by
mammalian vector-based RNA interference (RNAi) technique in PDACa cell line. PCDH1
is expressed inrestrictedly in normal heart, placenta, prostate as shown in Northern blot
analysis (Figure 3A). This is not abundant in major vital organs, suggesting that targeting
for these molecules would be expected to lead less toxicity in human body.

The transfection of the siRNA-producing vectors clearly resulted in reduction of
the endogeno'us expression in one designed siRNA, 410si, for PCDH1 (Figure 4A). This
knocking-down effect by the SiRNA on PCDH1 mRNA resulted in drastic growth
suppression in colony formation assay (Figure 4B) and MTT assay (Figure 4C). These
findings strongly suggested that over-expression of PCDH1 in PDACa cells were
associated with cancer cell viability. PCDH1 and other protocadherins are supported to
have homophilic interaction on the cell surface by means of their cadherin domains and
modulate intercellular signal transduction for cytoskeleton conformation, cell motility or
cell growth (Sano K, Tanihara H, Heimark RL, Obata S, Davidson M, St John T, Taketani
S, Suzuki S. Protocadherins: a large family of cadherin-related molecules in central
nervous system. EMBO J., 12:2249-5 6, 1993, Frank M, and Kemler R. Protocadherins.
Curr Opin Cell Biol., 14:557-62, 2002.). According to our data, PCDH1 is likely to
modulate positive signal for pancreatic cancer cell growth through its homophilic

interaction in cell-cell adhesion.

(2) CDH3 (P-cadherin) (Genbank Accession No.NM_001793; SEQ ID No.3, 4)

The present inventors validated CDH3 over-expression in PDACa cells by RT-PCR
(Figure 1B) and immunohistochemistry (Figure 2), and according to the microarray data
and RT-PCR (Figure 1B), CDH3 over-expression was one of the most predominant
patterns among more than 200 up-regulated genes in our PDACa profiles. CDH3 is
expréssed inrestrictedly in normal thymus, prostate, ovary, trachea as shown in Northern
blot analysis (Figure 3B). This is not abundant in major vital organs, suggesting that

targeting for these molecules would be expected to lead less toxicity in human body.
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To investigate the growth or survival effect of CDH3 on PDACa cells, the present
inventors knocked down their endogenous expression of CDH3 specifically by mammalian
vector-based RNA interference (RNAI) technique in PDACa cell line. The transfection of
the siRNA-producing vectors clearly resulted in reduction of the endogenous expression in
one designed siRNA, si24, for CDH3 (Figure 5A). This knocking-down effect by the
siRNA on CDH3 mRNA resulted in drastic growth suppression in colony formation assay
(Figure 5B) and MTT assay (Figure 5C). These findings strongly suggested that over-
expression of CDH3 in PDACa cells were associated with cancer cell viability as well as
cell-cell interaction, and this molecule may involve signal transduction from cell-cell
interaction. PDACa is extremely aggressive and high expression of CDH3 in PDACa may

be associated with their aggressiveness and metastatic potential as well.

(3) GPR107 (G protein-coupled receptor 107) (Genbank Accession No. AB046844; SEQ
ID No.5, 6)

The present inventors identified this orphan GPCR as a target for pancreas cancer,
which function and ligands are unknown. GPR107 is expressed inrestrictedly in normal
heart, placenta, skeletal muscle, testis, ovary, spinal cord as shown in Northern blot
analysis (Figure 3C). To investigate the growth or survival effect of GPR107 on PDACa
cells, the present inventors knocked down their endogenous expression of GPR107
specifically by siRNA in PDACa cell line. The transfection of the siRNA-producing
vectors clearly resulted in reduction of the endogenous expression in one designed siRNA,
1003si, for GPR107 (Figure 6A). This knocking-down effect by the siRNA on GPR107
mRNA resulted in growth suppression in colony formation assay (Figure 6B) and MTT
assay (Figure 6C). These findings strbngly suggested that over-expression of GPR107 in

PDACa cells were associated with cancer cell viability.

In conclusion, the present inventors identified three membrane-type molecules
over-expressed in PDACa cells and all of them are likely to be associated with cancer cell
growth, suggested these membrane-type molecules are ideal molecular targets for deadly

pancreatic cancer treatment.

Industrial Applicability

The present inventors have shown that the cell growth is suppressed by small
interfering RNA (siRNA) that specifically target the PCDH1, CDH3 or GPR107 gene.
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Thus, this novel siRNAs are useful target for the development of anti-cancer
pharmaceuticals. For example, agents that block the expression of PCDH1, CDH3 or
GPR107 or prevent its activity may find therapeutic utility as anti-cancer agents,
particularly anti-cancer agents for the treatment of pancreatic cancer, such as pancreatic
ductal adenocarcinoma (PDACa).

While the invention has been described in detail and with reference to specific
embodiments thereof, it will be apparent to one skilled in the art that various changes and -
modifications can be made therein without departing from the spirit and scope of the

invention.
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CLAIMS

. A method for treating or preventing pancreatic cancer in a subject comprising

administering to said subject a composition comprising a small interfering RNA

(siRNA) that inhibits expression of PCDHI, CDH3 or GPRI07.

. The method of claim 1, wherein said siRNA comprises a sense nucleic acid

sequence and an anti-sense nucleic acid sequence that specifically hybridizes to a
sequence from PCDHI, CDH3 or GPRI07.

. The method of claim 1, wherein the pancreatic cancer is a pancreatic ductal

-adenocarcinoma (PDACa).

. The method of claim 2, wherein said siRNA comprises a ribonucleotide sequence

corresponding to a sequence selected from the group consisting of SEQ ID NOs: 22,
23 and 24 as the target sequence.

. The method of claim 4, wherein said siRNA has the general formula 5°-[A]-[B]-

[A’]-3°, wherein [A] is a ribonucleotide sequence corresponding to a sequence
selected from the group consisting of nucleotides of SEQ ID NOs: 22, 23 and 24.
[B] is a ribonucleotide loop sequence consisting of 3 to 23 nucleotides, and

[A’] is a ribonucleotide sequence consisting of the complementary sequence of [A].

. The method of claim 1, wherein said composition comprises a transfection-

enhancing agent.

. A double-stranded molecule comprising a sense strand and an antisense strand,

wherein the sense strand comprises a ribonucleotide sequence corresponding to a
target sequence selected from the group consisting of SEQ ID NOs: 22, 23 and 24,
and wherein the antisense strand comprises a ribonucleotide sequence which is
complementary to said sense strand, wherein said sense strand and said antisense
strand hybridize to each other to form said double-stranded molecule, and wherein
said double-stranded molecule, when introduced into a cell expressing the PCDH],
CDH3 or GPRI07 gene, inhibits expression of said gene.

. The double-stranded molecule of claim 7, wherein said target sequence comprises

at least about 10 contiguous nucleotides from the nucleotide sequences selected
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from the group of SEQ ID NOs: 1, 3, and 5.

The double-stranded molecule of claim 8, wherein said target sequence comprises
from about 19 to about 25 contiguous nucleotides from the nucleotide sequences

selected from the group of SEQ ID NOs: 1, 3, and 5.

The double-stranded molecule of claim 9, wherein said double-stranded molecule is
a single ribonucleotide transcript comprising the sense strand and the antisense

strand linked via a single-stranded ribonucleotide sequence.

The double-stranded molecule of claim 8, wherein the double-stranded molecule is

an oligonucleotide of less than about 100 nucleotides in length.

The double-stranded molecule of claim 11, wherein the double-stranded molecule

is an oligonucleotide of less than about 75 nucleotides in length.

The double-stranded molecule of claim 12, wherein the double-stranded molecule

is an oligonucleotide of less than about 50 nucleotides in length.

The double-stranded molecule of claim 13, wherein the double-stranded molecule

is an oligonucleotide of less than about 25 nucleotides in length.

The double-stranded polynucleotide of claim 14, wherein the double stranded
molecule is an oligonucleotide of between about 19 and about 25 nucleotides in

length. .
A vector encoding the double-stranded molecule of claim 8.

The vector of claim 16, wherein the vector encodes a transcript having a secondary

structure and comprises the sense strand and the antisense strand.

The vector of claim 17, wherein the transcript further comprises a single-stranded

ribonucleotide sequence linking said sense strand and said antisense strand.

A vector comprising a polynucleotide comprising a combination of a sense strand
nucleic acid and an antisense strand nucleic acid, wherein said sense strand nucleic
acid comprises nucleotide sequence of SEQ ID NOs: 22, 23 and 24, and said
antisense strand nucleic acid consists of a sequence complementary to the sense

strand.

The vector of claim 19, wherein said polynucleotide has the general formula
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5’-[A]-[B]-[A’]-3"
wherein [A] is a nucleotide sequence of SEQ ID NOs: 22, 23 and 24; [B] is a
nucleotide sequence consisting of 3 to 23 nucleotides; and [A’] is a nucleotide

sequence complementary to [A].

5 21. A pharmaceutical composition for treating or preventing pancreatic cancer
comprising a pharmaceutically effective amount of a small interfering RNA
(siRNA) that inhibits expression of PCDHI, CDH3 or GPR107 as an active

ingredient, and a pharmaceutically acceptable carrier..

22. The pharmaceutical composition of claim 21, wherein the SiRNA comprises a
10 nucleotide sequence selected from the group consisting of SEQ ID NOs: 22, 23 and

24 as the target sequence.
23. The composition of claim 22, wherein the siRNA has the general formula
5’-[A]-[B]-[A’]-3°
wherein [A] is a ribonucleotide sequence corresponding to a nucleotide sequence

15 of SEQ ID NOs: 22, 23 and 24; [B] is a ribonucleotide sequence consisting of 3

to 23 nucleotides; and [A’] is a ribonucleotide sequence complementary to [A].
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Thr
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Ala
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Thr

gtg
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gtg
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gtc
Val
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Thr

gct

Ala

gtg
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gte
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acc tgt 1413
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Glu Thr
ccg cta 1509
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Gln Val
495
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gte
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ctg
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Gln

565

aag

Lys

act

Thr

Asn

aac

Asn
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gtg
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gtc
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aag
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ggc

Gly
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tet

Ser

ggc

Gly

tet

Ser

gect
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ggt
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aat

Asn

cte

Leu

ctg
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gac
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gtg

gaa
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gct
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cgg
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gtg
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cgg
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gaa
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aat
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cgg
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gac
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atg
Met
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aag
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gtg

cce
Pro
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Gly
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Gly
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ctg
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Glu
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cga
Arg
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ggce
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atc
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Glu
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Met
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aat

ctg
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agt
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gtg
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gtg

Val

ggc

Gly
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Ser
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ggc
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ggc

Gly
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gca
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atg
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Leu
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Gly
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gtg
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tca
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gtg
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atc
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ggt
Gly
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gtg
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atg
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gac
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age
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aag
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acce

Thr

cct
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gga gac 2037
Gly Asp
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aac ggt 2085
Asn Gly
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ctg age 2133
Leu Ser
gca gtg 2181
Ala Val
atc aat 2229
Ile Asn
tect aac 2277



WO 2005/090572

Val
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Thr
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Asp

cac
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Ser
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Leu

tat

Pro Arg Tyr
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Gly
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gec

Gly

ctg

'Leu
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gce

aac

cge

Ala Asn Arg
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cag
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gce
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Leu

cgt
Arg
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cte

Leu
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ggt

Gly

gee
Ala
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aag
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Gly
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gac acg 2613
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tce aag 2661
Ser Lys
gece gtg 2709
Ala Val
cag cgg 2757
Gln Arg

880
gac ctg 2805
Asp Leu
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agc aaa 2853
Ser Lys
gac gag 2901
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cag ctc
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aaaaaaaaaa aaaaaasaasa aaaaasaaaa aaasaaaaaa aaaaaaaaaa a 38561
210> 2
<211> 1060
<212> PRT
<213> Homo sapiens
<400> 2
Met Asp Ser Gly Ala Gly Gly Arg Arg Cys Pro Glu Ala Ala Leu Leu

1 5 10 15

Ile Leu Gly Pro Pro Arg Met Glu His Leu Arg His Ser Pro Gly Pro

20 25 30

Gly Gly Gln 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
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Pro

65

Tyr

Pro

Thr

Gly

Gln

145

50

Glu

Gly

Tyr

Ser

Asp

130

Asn

Glu Gln

Phe Pro

Leu Arg

100

Ile Asp

115

Pro Cys

Gly Ser

Pro Pro

70

Asp Val

86

Val Asp

Arg Glu

Ile Leu

Pro Arg

150

55

Asn

Gly

Gly

Gly

Glu

135

Leu

14,79

Thr Leu Ile Gly

75

His Leu Tyr Lys

90

Lys Thr Gly Asp

105

Leu Arg Glu Cys

120

Phe Glu Val Ser

Leu Glu Gly Gln

1565
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Ser Leu

Leu Glu

Ile Phe

Gln Asn

125

Ile Thr

140

Ile Glu

Ala

Val

Thr

110

Gln

Asp

Val
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Thr Glu

Leu Pro

Leu Val
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15/79

Ile Asn Asp Asn Thr Pro Asn Phe Ala Ser Pro Val Ile Thr Leu Ala

165 170 175

Ile Pro Glu Asn Thr Asn Ile Gly Ser Leu Phe Pro Ile 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 Gln Glu Leu Phe Gly Leu Gln Val Ala Glu Asp

210 215 220

Gln Glu Glu Lys Gln Pro Gln Leu Ile Val Met Gly Asn Leu Asp Arg

225 : 230 235 240

Glu Arg Trp Asp Ser Tyr Asp Leu Thr Ile Lys Val Gln Asp Gly Gly

245 250 255

Ser Pro Pro Arg Ala Ser Ser Ala Leu Leu Arg Val Thr Val Leu Asp
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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 IleéGly His Ser Val Ile Gln Val Lys Ala

290 ’ 295 300

Asn Asp Ser Asp Gln Gly Ala Asn Ala Glu Ile Glu Tyr Thr Phe His

306 310 315 320

Gln Ala Pro Glu Val Val Arg Arg Leu Leu Arg Leu Asp Arg Asn Thr

325 330 335

Gly Leu Ile Thr Val Gln 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
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Pro

385

Met

Val

Val

Gly

Asp

Arg

370

Thr

Ala

Gln

Val

Ser

450

Tyr

Ala

Ile

Asn

Val

Ala

435

Asp

Glu

Gln

Glu

Ile

Ser

420

Gly

Ser

Lys

Val

Ile

Ser

405

Asp

Asp

Lys

Val

Val Val

375

Arg Gly

390

Glu Asp

Arg Asp

Val Pro

Lys Lys

455

Lys Asp
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Thr Val Lys Asp Met Asn Asp Asn Ala

380

Ile Gly Leu Val Thr His Gln Asp Gly

395 ‘ 400

Val Ala Glu Glu Thr Ala Val Ala Leu

410 415

Glu Gly Glu Asn Ala Ala Val Thr Cys

425 430

Phe Gln Leu Arg Gln Ala Ser Glu Thr

440 445

Tyr Phe Leu Gln Thr Thr Thr Pro Leu

460

Tyr Thr Ile Glu Ile Val Ala Val Asp
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18/79

465 470 475 480

Ser Gly Asn Pro Pro Leu Ser Ser Thr Asn Ser Leu Lys Val Gln Val

485 490 495

Val Asp Val Asn Asp Asn Ala Pro Val Phe Thr Gln Ser Val Thr Glu

" 500 505 510

Val Ala Phe Pro Glu Asn Asn Lys Pro Gly Glu Val Ile Ala Glu Ile

515 520 525

Thr Ala SerAAsp 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 Ile Ser Pro Glu

545 550 555 560

Thr Gly Glu Ile Gln Val Lys Thr Ser Leu Asp Arg Glu Gln Arg Glu

565 070 575



WO 2005/090572 PCT/JP2005/005619

19/79

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 Ile Asp Gly Asp

625 630 635 640

Lys Gly Glu Asn Ala Gln Val Gln Leu Ser Val Glu Gln Asp Asn Gly

645 650 655

Asp Phe Val Ile Gln Asn Gly Thr Gly Thr Ile Leu Ser Ser Leu Ser

660 665 670

Phe Asp Arg Glu Gln Gln Ser Thr Tyr Thr Phe Gln Leu Lys Ala Val
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Thr

Ser
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Ser

Gly
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770
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Gly
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Val

Ser
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Ser

Val Pro Pro
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Ala Ala Glu

740

Ile Ala Gly

Gly Ala Ile

Arg
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Asn

Thr

Asp

Gly

Thr

775
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Ser Ala
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Phe Asp

745

Asn Pro

760

Leu Glu

Tyr

Tyr

Thr

730

Ser

Tyr

Lys

685

Val Gly Val Thr Ile Asn
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Ile Thr Ala Pro Ser Asn

715 720

Arg Leu Gly Glu Thr Val

735

Gly Val Asn Ala Glu Leu

750

Gly Leu Phe Gln Ile Gly

765

Glu Ile Glu Arg Arg His

780
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His Gly Leu His Arg Leu Val Val Lys Val Ser Asp

785

Pro Arg Tyr Gly Thr

805

Ala Asn Arg Thr Leu

820

Pro Leu Asp Ile Asp
835

Gln Arg Gly Asn Ile

850

Ala Leu Leu Ile Ala

865

Glu Ala Lys Ser Gly

790

Ala Leu Val His Leu

810

Leu Glu Thr Leu Leu

825

Ile Ala Gly Asp Pro

840

Leu Phe Gly Val Val

855

Leu Ala Val Leu Val

870

Tyr Gln Ala Gly Lys
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795

Tyr Val

Gly His

Glu Tyr

Gly

860

Arg Tyr
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Glu
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Thr
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Arg
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885 890 895

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 Gln Lys Ser Leu Lys Phe Asn Leu Met Ser Asp

930 935 940

Ala Pro Gly Asp Ser Pro Arg Ile 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 Ile Gln Leu Gln Pro Gln Ser Pro Ser Ala Ser Lys Lys His Gln

980 985 990
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23,779

Val Val Gln Asp Leu Pro Pro Ala Asn Thr Phe Val Gly Thr Gly Asp

995 1000 1005

Thr Thr Ser Thr Gly Ser Glu Gln Tyr Ser Asp Tyr Ser Tyr Arg

1010 1015 1020

Thr Asn Pro Pro Lys Tyr Pro Ser Lys Gln Val Gly Gln Pro Phe

1025 1030 1035

Gln Leu Ser Thr Pro Gln Pro Leu Pro His Pro Tyr His Gly Ala

1040 1045 1050

Tle Trp Thr Glu Val Trp Glu

3

1055 1060

<210> 3
<211> 3205
<212> DNA

<213> Homo sapiens
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<400> 3

aaaggggecaa gagetgageg gaacaccgge ccecgecgtege ggeagetget tcacccectet

. (2560)

24,/79
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ctectgeagcee étg ggg ctc cct cgt gga cct cte geg tet cte cte ctt
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1

ctc cag gtt
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gtc ttc agg
Val Phe Arg
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gag ccc gge
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gag cca gct

Glu Pro Ala

tge tgg

Cys Trp
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Glu Ala

cag gcg
Gln Ala
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Leu Phe

ctg
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gaa
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35
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Ser
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cag tge gcg
Gln Cys Ala
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Val Thr Leu
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Gly Lys Val
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Thr Asp Asn

gece

Ala

gag

Glu

tte
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gCcg
Ala

40

atg

Met

gac

Asp

gag
Glu

25

gga

Gly

ggc

Gly

tte

Phe

10

ceg

Pro

ggc

Gly

tge

Cys

act

Thr

tge cgg geg

Cys Arg Ala

gcg gag cag

Ala Glu Gln

45

cct caa

g88

Pro Gly Gln

60

gtg cgg aat

Val Arg Asn

60

109

157 -

205

253

301
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ggc

Gly

aag

Lys

gtg
Val
110

cag

Gln

ttc

Phe

ttc

Phe

gag

Glu

atc
Tle

95

gtt

Val

aga

Arg

tac

Tyr

get

Ala

aca
Thr

80

tte

Phe

get

Ala

ctg

Leu

agce

Ser

gta
Val

160

65

gtc

Val

cca

Pro

cca

Pro

aat

Asn

atc
Ile
145

gag

cag

Gln

tce

Ser

ata

Ile

cag
Gln

130

acg

Thr

aag

gaa aga

Glu Arg

aaa cgt
Lys Arg

100

tet gte

Ser Val

115

ctc aag

Leu Lys

ggg ccg

Gly Pro

gag aca

Glu Lys Glu Thr

agg

Arg

85

atc

Ile

cct

Pro

tet

Ser

g88

Gly

ggc
Gly

165

25/79

70

tca ctg

Ser Leu

tta cga

Leu Arg

gaa aat

Glu Asn

aat aaa
Asn Lys

135

gca gac
Ala Asp

150

tgg ttg

Trp Leu

aag gaa

agg

Lys Glu Arg

aga cac

Arg His

105

ggC aag

Gly Lys

120

gat aga

Asp Arg

agc ccc

Ser Pro

ttg ttg

90

aag

Lys

ggt

Gly

gac

Asp

cct

Pro

aat

Leu Leu Asn

170

75

aat

Asn

aga

Arg

ccc

Pro

acc

Thr

gag
Glu

155

aag

Lys

PCT/JP2005/005619

cca

Pro

gat

Asp

tte

Phe

aag
Lys

140

ggt

Gly

cca

Pro

ttg

Leu

tgg

Trp

cce
Pro

125

att

Ile

gte

Val

ctg

Leu

349

397

445

493

541

589
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gac

Asp

gag
Glu

190

acce

Thr

ggg

Gly

aca

Thr

get

Ala

tte

Phe

cgg
Arg

175

aat

Asn

gac

Asp

agt

Ser

gce

Ala

tac
Tyr

255

acc

Thr

gag

Glu

ggt

Gly

cag

Gln

gtc

Val

acg
Thr
240

tee

Ser

att

Ile

gag

Glu

gece

Ala

aat

Asn

tta
Leu

225

gat

Asp

atc

Ile

cac

His

att

Ile

tca

Ser

gac
Asp

210

gag

Glu

gag

Glu

cat

His

Cgg

Arg

gce

Ala

gtg
Val

195

cac

His

gga

Gly

gat

Asp

age

Ser

agc

Ser

aag
Lys

180

gag

Glu

aag

Lys

gtc

Val

gat

Asp

caa
Gln

260

aca

Thr

tat

Tyr

gac

Asp

ccc

Pro

cta

Leu

gce
Ala

245

gaa

Glu

ggc

Gly

2679

gag

Glu

ccceC

Pro

aag

Lys

cca
Pro

230

atc

Ile

cca

Pro

acce

Thr

cte

Leu

atg

Met

ttt
Phe

215

ggt

Gly

tac

Tyr

aag

Lys

atc

Ile

ttt

Phe

aac
Asn

200

acce

Thr

act

Thr

acce

Thr

gac

Asp

age

Ser

ggc
Gly

185

atc

Ile

cag

Gln

tct

Ser

tac

Tyxr

cca
Pro

265

gtce

Val

cac

His

tce

Ser

gac

Asp

gtg

Val

aat
Asn

250

cac

His

atc

Ile

gct

Ala

atc

Ile

acc

Thr

atg
Met

235

gE8

Gly

gac

Asp

tece

Ser

PCT/JP2005/005619
gtg tca 637
Val Ser
atc gtg 685
Ile Val

205
ttc cga 733
Phe Arg
220
cag gtg 781 -
Gln Val
gtg gtt 829
Val Val
ctc atg 877
Leu Met
agt ggc 925
Ser Gly
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270

ctg

Leu

gac

Asp

atc

Ile

gag

Glu

acg
Thr

350

tac

Tyr

gac

Asp

atg

Met

ctt

Leu

gce
Ala

335

gte

Val

ctt

Leu

cgg

Arg

gat

Asp

gaa

Glu

ggg

Gly-

" 305

gat
Asp

320

cat

His

act

Thr

ate

Ile

gce

Ala

gtg

Val

gat

Asp

atg

Met

daaa

Lys

290

gac

Asp

aat

Asn

cct

Pro

ctg

Leu

ggce
Gly

370

275

gtc

Val

g8cC

Gly

gac

Asp

gag

Glu

gac
Asp

355

ggt

Gly

cct

Pro

tce

Ser

aat

Asn

aat

Asn

gag

Glu

acce

Thr

get
Ala

325

geca

Ala

340

gee

Ala

gac

Asp

cccC

Pro

gac

Asp

27/79

tac

Tyr

acc
Thr

310

CCC

Pro

gtg

Val

aac

Asn

g8g

Gly

aca

Thr

295

acg

Thr

atg

Met

gg8¢c

Gly

tca

Ser

gac
Asp

375

280

ctg

Leu

gca

Ala

ttt

Phe

cat

His

cca
Pro

360

cat

His

acce

Thr

gtg.

Val

gac

Asp

gag
Glu

345

gCg

Ala

ttt

Phe

atce

Ile

gca

Ala

cce
Pro

330

gtg

Val

tgg

Trp

acc

Thr

cag

Gln

gta
Val

315

cag

Gln

cag

Gln

cgt

Arg

atc

Ile

PCT/JP2005/005619
285
gce aca 973
Ala Thr
300
gtg gag 1021
Val Glu
aag tac 1069
Lys Tyr
agg ctg 1117
Arg Leu
gee acce 1165
Ala Thr
365
acc acc 1213
Thr Thr
380
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cac

His

ttt

Phe

gee

Ala

cac
His

430

gte

Val

tac

Tyr

atc

Ile

cct

Pro

gag

Glu

cct
Pro

415

gtg

Val

gtt

Val

act

Thr

ctg

gag

Glu

gce
Ala

400

ttt

Phe

gag

Glu

gag

Glu

gea

Ala

aga

age

Ser

385

aaa

Lys

gtg

Val

gat

Asp

Val

gaa
Glu

465

gac

Leu Arg Asp

aac

Asn

aac

Asn

ctg

Leu

gtg

Val

cag
Gln

450

gac

Asp

cca

Pro

cag

Gln

cag

Gln

aag

Lys

aat
Asn

435

gag

Glu

cct

Pro

gca

Ala

ggc

Gly

cac

His

cte
Leu

420

gag

Glu

ggC

Gly

gac

Asp

g88

Gly

atc

Ile

ace
Thr

405

cca

Pro

gca

Ala

atc

Ile

aag

Lys

tgg

Trp

28,/79

ctg
Leu

390
ctg

Leu

acce

Thr

cct

Pro

CCC

Pro

gag
Glu

470

cta

aca

Thr

tac

Tyr

tece

Ser

gtg

Val

act
Thr
455

aat

Asn

gcc

acce

Thr

gtt

Val

aca

Thr

ttt
Phe

440

ggg

Gly

caa

Gln

atg

agg

Arg

gaa

Glu

gce
Ala

425

gtc

Val

gag

Glu

aag

Lys

gac

Leu Ala Met Asp

aag

Lys

gtg

Val

410

acc

Thr

cca

Pro

cct

Pro

atc

Ile

cca

Pro

ggt
Gly

395

acce

Thr

ata

Ile

CcCcC

Pro

gtg

Val

agce
Ser

475

gac

Asp

PCT/JP2005/005619
ttg gat 1261
Leu Asp
aac gag 1309
Asn Glu
gtg gtc 1357
Val Val
tce aaa 1405 -
Ser Lvys

445
tgt gtc 1453
Cys Val
460
tac cge 1501
Tyr Axg
agt ggg 1549
Ser G1ly
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cag

Gln

agg

510

cet

Pro

aat

Asn

caa

Gln

ccce

Pro

gte
Val

495

aac

Asn

CCcC

Pro

gac

Asp

age

Ser

cac

His

575

480

aca

Thr

aac

Asn

acc

Thr

cat

His

cct
Pro

560

acce

Thr

get

Ala

atc

Ile

act

Thr

g8C

'Gly

545

gtg

Val

tee

Ser

gtg

Val

tat

Tyr

ggc
Gly

530

cca

Pro

cge

Arg

cct

Pro

ggc

Gly

gaa
Glu

515

acg

Thr

gte

Val

cag

Gln

ttc

Phe

acc
Thr

500

gte

Val

gga

Gly

cet

Pro

gtg

Val

cag
Gln

580

485

cte

Leu

atg

Met

acce

Thr

gag

Glu

ctg
Leu

565

gee

Ala

29/79

gac

Asp

gte

Val

ctt

Leu

cce
Pro

550

aac

Asn

cag

Gln

cgt

Arg

ttg

Leu

ctg
Leu

535

cgt

Arg

atc

Ile

cte

Leu

gag

Glu

gee
Ala

520

cta

Leu

cag

Gln

acg

Thr

aca

Thr

gat
Asp

505

atg

Met

aca

Thr

ate

Ile

gac

Asp

gat
Asp

585

490

gag

Glu

gac

Asp

ctg

Leu

acc

Thr

aag
Lys

570

gac

Asp

cag

Gln

aat

Asn

att

Ile

ate
Ile

5b5

gac

Asp

tca

Ser

PCT/JP2005/005619

ttt

Phe

gga

Gly

gat
Asp

540

tge

Cys

ctg

Leu

gac

Asp

gtg

Val

age
Ser

525

gte

Val

aac

Asn

tet

Ser

atc

Ile

1597

1645

1693

1741

1789

1837
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tac
Tyr

590

ctg

Leu

tect

Ser

tge

Cys

ggt

Gly

ctg

Leu

tgg

Trp

aag

Lys

gac

Asp

gac

Asp

tte
Phe
655

ctg

Leu

670

ccc

Pro

cte

Leu

acg

Thr

aag

caf

His

tge
Cys

640

ate

Ile

gtg

Val

cta

Leu

gca

Ala

ttc‘

Phe

ggce
Gly

625

cat

His

ctc

Leu

ctg

Leu

cte

Leu

gag

Glu

ctg
Leu

610

aac

Asn

ggc

Gly

cct

Pro

ctt

Leu

cCa

Pro

gte
Val

595

aag

Lys

aaa

Lys

cat

His

gtg

Val

ttg
Leu

675

gaa

aac

Asn

cag

Gln

gag

Glu

gte

Val

ctg
Leu

660

ttg

Leu

gat

gag

Glu

gat

Asp

cag

Gln

gaa
Glu

645

g88

Gly

gtg

Val

gac

30/79

gaa

Glu

aca

Thr

ctg
Leu

630

acc

Thr

get

Ala

aga

Arg

acc

ggt

Gly

tat
Tyr

615

acg

Thr

tge

Cys

gtc

Val

aag

Lys

cgt

gac
Asp

600

gac

Asp

gtg

Val

cct

Pro

ctg

Leu

aag
Lys

680

gac

aca

Thr

gtg

Val

ate

Ile

gga

Gly

get
Ala

665

cgg

Arg

aac

Glu Asp Asp Thr Arg Asp Asn

gtg

Val

cac

His

agg

Arg

cce
Pro

650

ctg

Leu

aag

Lys

gte

Val

gte

Val

ctt

Leu

gee
Ala

635

tgg

Trp

ctg

Leu

ate

Ile

ttc

Phe

PCT/JP2005/005619
ttg tcc 1885
Leu Ser

605
tet ctg 1933
Ser Leu
620
act gtg 1981
Thr Val
aag gga 2029 -
Lys Gly
ttc cte 2077
Phe Leu
aag gag 2125
Lys Glu

685
tac tat 2173
Tyr Tyr
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gge gaa

Gly Glu

ctc cac

Leu His

gtg geca
Val Ala

735

aac cca
Asn Pro

750

aac aca

Asn Thr

tat gag

Tyr Glu

gag

Glu

cga
Arg

720

cca

Pro

gat

Asp

gac

Asp

ggc

Gly

g88

Gly

705

ggt

Gly

acc

Thr

gaa

'Glu

cccC

Pro

age
Ser

785

690

ggt

Gly

ctg

Leu

atc

Ile

atc

Ile

aca
Thr

770

ggc

Gly

g8c

Gly

gag

Glu

atc

Ile

ggce
Gly

755

gee

Ala

tce

Ser

gaa

Glu

gce

Ala

cecg
Pro

740

aac

Asn

cecg

Pro

gac

Asp

gag

Glu

agg
Arg

725

aca

Thr

ttt

Phe

ccC

Pro

gece

Ala

3179

gac
Asp

710

cCcg

Pro

CCcC

Pro

ata

Ile

tac

Tyr

geg
Ala

790

695

cag

Gln

gag

Glu

atg

Met

att

Ile

gac
Asp

775

tee

Ser

gac

Asp

gtg

Val

tac

Tyr

gag
Glu

760

acce

Thr

ctg

Leu

tat

Tyr

gtt.

Val

cgt
Arg

745

aac

Asn

cte

Leu

age

Ser

gac

Asp

cte
Leu

730

cct

Pro

ctg

Leu

ttg

Leu

tece

Ser

atc
Ile

715

CcgcC

Arg

CEg

Arg

aag

Lys

gtg

Val

cte
Leu

795

PCT/JP2005/005619
700
acc cag 2221
Thr Gln
aat gac 2269
Asn Asp
cca gcc 2317
Pro Ala
geg get 2365
Ala Ala

765
ttc gac 2413
Phe Asp
780
ace tce 2461
Thr Ser
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32/79

tce gee tce gac caa gac caa gat tac gat tat ctg aac gag tgg ggc
Ser Ala Ser Asp Gln Asp Gln Asp Tyr Asp Tyr Leu Asn Glu Trp Gly
800 805 810
age cge tte aag aag ctg gca gac atg tac ggt gge ggg gag gac gac
Ser Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly Gly Glu Asp Asp
815 820 ) 825

tag gcggccfgcc tgcagggetg gggaccaaac gtcaggeccac agagcatctce
caaggggtct cagttcccece ttcagetgag gacttcggag cttgtcagga agtggecgta
gcaacttgge ggagacagge tatgagtctg acgttagagt ggttgettee ttagecttte
aggatggageg aatgtgggea gtttgacttc agcactgaaa acctctccac ctgggecagg
gttgectcag aggecaagtt tccagaagcece tcttacctge cgtaaaatge tcaaccctigt
gtcctgggee tgggectget gtgactgace tacagtggac tttctetetg gaatggaace
ttcttaggee tcetggtgea acttaatttt tttttttaat getatcettca aaacgttaga

gaaagttctt caaaagtgca gcccagaget getgggecca ctggeegtee tgeatttetg

gtttecagac cccaatgect cccattcgga tggatctetg cgtttttata ctgagtgtsge

2509

2557

2610

2670

2730 -

2790

2850

2910

2970

3030

3090
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33/79

ctaggttgee ccttattttt tattttccet gttgegttge tatagatgaa gggtgaggac 3150

aatcgtgtat atgtactaga acttttttat taaagaaact tttcccagaa aaa=za 3205

210> 4
<211> 829
<212> PRT

<213> Homo sapiens
<400> 4
Met Gly Leu Pro Arg Gly Pro Leu Ala Ser Leu Leu Leu Leu Gln Val

1 5 ‘ 10 - 15

Cys Trp Leu Gln Cys Ala Ala Ser Glu Pro Cys Arg Ala Val Phe Arg

20 25 30

Glu Ala Glu Val Thr Leu Glu Ala Gly Gly Ala Glu Gln Glu Pro Gly

35 40 45

Gln Ala Leu Gly Lys Val Phe Met Gly Cys Pro Gly Gln Glu Pro Ala

50 55 60
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34/79

Leu Phe Ser Thr Asp Asn Asp Asp Phe Thr Val Arg Asn Gly Glu Thr

65 70 75 80

Val Gln Glu Arg Arg Ser Leu Lys Glu Arg Asn Pro Leu Lys Ile Phe

85 90 95

Pro Ser Lys Arg Ile Leu Arg Arg His Lys Arg Asp Trp Val Val Ala

100 105 110

Pro Ile Ser Val Pro Glu Asn Gly Lys Gly Pro Phe Pro Gln Arg Leu

115 120 125

Asn Gln Leu Lys Ser Asn Lys Asp Arg Asp Thr Lys Ile Phe Tyr Ser

130 135 140

Ile Thr Gly Pro Gly Ala Asp Ser Pro Pro Glu Gly Val Phe Ala Val

145 150 155 160
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35/79

Glu Lys Glu Thr Gly Trp Leu Leu Leu Asn Lys Pro Leu Asp Arg Glu

165 170 175

Glu Ile Ala Lys Tyr Glu Leu Phe Gly His Ala Val Ser Glu Asn Gly

180 185 190

Ala Ser Val Glu Asp Pro Met Asn Ile Ser Ile Ile Val Thr Asp Gln

195 200 205

Asn Asp His Lys Pro Lys Phe Thr Gln Asp Thr Phe Arg Gly Ser Val

210 215 220

Leu Glu Gly Val Leu Pro Gly Thr Ser Val Met Gln Val Thr Ala Thr

225 230 235 240

Asp Glu Asp Asp Ala Ile Tyr Thr Tyr Asn Gly Val Val Ala Tyr Ser

245 250 255

Ile His Ser Gln Glu Pro Lys Asp Pro His Asp Leu Met Phe Thr Ile

260 265 270
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His Arg Ser Thr Gly Thr Ile Ser

275 280

Glu Lys Val Pro Glu Tyr Thr Leu

290 295

Gly Asp Gly Ser Thr Thr Thr Ala

305 310

Ala Asn Asp Asn Ala Pro Met Phe

325

Val Pro Glu Asn Ala Val Gly His

340

Asp Leu Asp Ala Pro Asn Ser Pro

355 360

3679

Val Ile Ser Ser

Thr Ile Gln Ala

300

Val Ala Val Val

315

Asp Pro Gln Lys

330

Glu Val Gln Arg

345

Ala Trp Arg Ala

PCT/JP2005/005619

Gly Leu Asp Arg

285

Thr Asp Met Asp

Glu Ile Leu Asp

320

Tyr Glu Ala His

335

Leu Thr Val Thr

350

Thr Tyr Leu Ile

365
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37/79

Met Gly Gly Asp Asp Gly Asp His Phe Thr Ile Thr Thr His Pro Glu

370 375 380

Ser Asn Gln Gly Ile Leu Thr. Thr Arg Lys Gly Leu Asp Phe Glu Ala

385 390 395 400

Lys Asn Gln His Thr Leu Tyr Val Glu Val Thr Asn Glu Ala Pro Phe

405 410 415

Val Leu Lys Leu Pro Thr Ser Thr Ala Thr Ile Val Val His Val Glu

420 425 430

Asp Val Asn Glu Ala Pro Val Phe Val Pro Pro Ser Lys Val Val Glu

435 440 445

Val Gln Glu Gly Ile Pro Thr Gly Glu Pro Val Cys Val Tyr Thr Ala

450 455 460

Glu Asp Pro Asp Lys Glu Asn Gln Lys Ile Ser Tyr Arg Ile Leu Arg

465 470 475 480
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Asp

Ala

Ile

Thr

Gly

545

Val

Pro

Val

Tyr

Gly

530

Pro

Arg

PCT/JP2005/005619

38,/79

Ala Gly Trp Leu Ala Met Asp

485

Gly Thr Leu Asp Arg Glu Asp

500 505

Glu Val Met Val Leu Ala Met

515 520

Thr Gly Thr Leu Leu Leu Thr

535

Val Pro Glu Pro Arg Gln Ile

050

Gln Val Leu Asn Ile Thr Asp

565

Pro Asp Ser Gly Gln Val Thr

490 495

Glu Gln Phe. Val Arg Asn Asn

510

Asp Asn Gly Ser Pro Pro Thr

525

Leu Ile Asp Val Asn Asp His

540

Thr Ile Cys Asn Gln Ser Pro

5bb 960

Lys Asp Leu Ser Pro His Thr

570 575
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39/79

Ser Pro Phe Gln Ala Gln Leu Thr Asp Asp Ser Asp Ile Tyr Trp Thr

580 585 590

Ala Glu Val Asn Glu Glu Gly Asp Thr Val Val Leu Ser Leu Lys Lys

595 600 605

Phe Leu Lyé Gln Asp Thr Tyr Asp Val His Leu Ser Leu Ser Asp His

610 615 620

Gly Asn Lys Glu Gln Leu Thr Val Ile Arg Ala Thr Val Cys Asp Cys

625 630 635 640

His Gly His Val Glu Thr Cys Pro Gly Pro Trp Lys Gly Gly Phe Ile

645 650 655

Leu Pro Val Leu Gly Ala Val Leu Ala Leu Leu Phe Leu Leu Leu Val

660 665 670

Leu Leu Leu Leu Val Arg Lys Lys Arg Lys JIle Lys Glu Pro Leu Leu

675 680 685
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40/79

Leu Pro Glu Asp Asp Thr Arg Asp Asn Val Phe Tyr Tyr Gly Glu Glu

690 695 700

Gly Gly Gly Glu Glu Asp Gln Asp Tyr Asp Ile Thr Gln Leu His Arg

7056 710 715 720

Gly Leu Glu Ala Arg Pro Glu Val Val Leu Arg Asn Asp Val Ala Pro

725 730 735

Thr Ile Ile Pro Thr Pro Met Tyr Arg Pro Arg Pro Ala Asn Pro Asp

740 745 750

§

Glu Tle Gly Asn Phe Ile Ile Glu Asn Leu Lys Ala Ala Asn Thr Asp

755 760 765

Pro Thr Ala Pro Pro Tyr Asp Thr Leu Leu Val Phe Asp Tyr Glu Gly

770 775 780
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41,779

Ser Gly Ser Asp Ala Ala Ser Leu Ser Ser Leu Thr Ser Ser Ala Ser

785 790 795 800

Asp Gln Asp Gln Asp Tyr Asp Tyr Leu Asn Glu Trp Gly Ser Arg Phe

805 810 815

Lys Lys Leu Ala Asp Met Tyr Gly Gly Gly Glu Asp Asp

820 825

<210> 5
<211> 6840
<212> DNA

213> Homo.sapiens

220>
<221> CDS
<222> (2).. (1801)

<223>

<4OQ> 5
g gee get ctg geg cce gte gge tee cee gee tee cge ggt cct agg ctg
Ala Ala Leu Ala Pro Val Gly Ser Pro Ala Ser Arg Gly Pro Arg Leu

1 5 10 15

49
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gee

gcg

Ala Ala

gee

Ala

gtg

Val

tac
Tyr

65

aag

Lys

ttt

Phe

cag

gag

Glu

agg
Arg

50

atg

Met

gat

Asp

tct

Ser

tet

ggc

Gly

cct
Pxro

35

cat

His

gtg

Val

gtg

Val

tct

Ser

gtc

cte
Leu

20

ggc¢

Gly

adaaa

Lys

gtg

Val

act

Thr

tac
Tyr

100

tet

Cge

Arg

ctg

Leu

gtt

Val

aat

Asn

att
Ile

8b

ctg

Leu

gte

ctg

Leu

g8¢C

Gly

cat

His

gtc
Val

70

gga

Gly

gat

Asp

acc

cte

Leu

cge

Arg

ctg
Leu

55

agt

Ser

ttt

Phe

gaa

Glu

ctt

cca

Pro

gtc
Val

40

aac

Asn

age

Ser

age

Ser

gat

Asp

tta

42/79

atg
Met

2b
cat

His

acce

Thr

cte

Leu

cta

Leu

gtg
Val

105

atc

ctg

Leu

cac

His

ttt

Phe

tca

Ser

gac
Asp

90

aat

Asn

cta

ggt

Gly

ctg

Leu

ggc

Gly

ctg
Leu

75

cgt

Arg

tac

Tyr

gac

ttg

Leu

gca

Ala

ttc
Phe
60

aat

Asn

aca

Thr

tgt

Cys

atc

ctg

Leu

cte

Leu

45

tte

Phe

gag

Glu

aag

Lys

att

Ile

tce

cag
Gln

30

aag

Lys

aag

Lys

cct

Pro

aat

Asn

tta

Leu

110

aga

PCT/JP2005/005619
ttg ctg 97
Leu Leu
gat gat 145
Asp Asp
gat ggg 193
Asp Gly
gaa gac 241
Glu Asp

80
gat ggc 289
Asp Gly
95
aag aaa 337
Lys Lys
agt gag 3856
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Gln

gta

Val

ate
Ile

145

gtt

Val

gga

Gly

tce

Ser

ttt

Phe

Ser

aga
Arg

130

ttc

Phe

aac

Asn

aag

Lys

ttt

Phe

aac
Asn

210

Val

115

gta

Val

agc

Sef

cct

Pro

tct

Ser

tet
Ser

195

atc

Ile

Ser

aag

Lys

agg

Arg

gct

Ala

aaa

Lys

180

gtt

Val

agce

Ser

Val

tct

Ser

gat

Asp

teca
Ser

165

aga

Arg

cat

His

act

Thr

Thr

Ccca

Pro

gag
Glu

150

gca

Ala

agt

Ser

aat

Asn

gat

Asp

Leu

cea
Pro

135

daa

Lys

g8cC

Gly

aca

Thr

aat

Asn

gac
Asp

215

43/79

Leu Ile Leu Asp

120

gaa

Glu

gte

Val

aac

Asn

gtg

Val

ggt
Gly

200

caa

Gln

gct

Ala

ctt

Leu

cag

Gln

gat
Asp

185

gg8g

Gly

gaa

Glu

ggt

Gly

ggt

Gly

acce
Thr

170

tca

Ser

gea

Ala

ggcC

Gly

acc

Thr

cag
Gln

155

cag

Gln

aag

Lys

gtg

Val

ctt

Leu

Ile

cag
Gln

140

age

Ser

aag

Lys

gce

Ala

tca

Ser

tac
Tyr

220

Ser

125

tta

Leu

cag

Gln

aca

Thr

atg

Met

ttt
Phe

205

agt

Ser

Arg

cca

Pro

gag

Glu

caa

Gln

gga
Gly

190

cag

Gln

ctt

Leu

PCT/JP2005/005619
Ser Glu
aag atc 433
Lys Ile
cct aat 481
Pro Asn

160
gat ggt 529
Asp Gly
175
gag aaa 577
Glu Lys
ttt ttc 625
Phe Phe
tat ttt 673
Tyr Phe
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cat
His

225

ctt

Leu

gga

Gly

ttt

Phe

gat

Asp

tect
Ser

305

cag

aaa

Lys

gat

Asp

gaa

Glu

ctt

Leu

gta
Val

290

ctt

Leu

g8c

tge

Cys

att

Ile

att

Ile

tct

Ser

ctt

Leu

gag

Glu

cct
Pro

260

g88

Gly

275

ttt

Phe

tce

Ser

tte

aaa

Lys

tig

Leu

cet

gga

Gly

atc
Ile

245

cte

Leu

acce

Thr

atc

Ile

gtg

Val

atc

aaa
Lys

230
aca

Thr

cccC

Pro

atc

Ile

cac

His

tte
Phe

310

gaa

gaa

Glu

gag

Glu

aaa

Lys

tgg

Trp

tgg
Trp

295

cat

His

g8c

ttg

Leu

aag

Lys

tta

Leu

att
Ile

280

ctg

Leu

geca

Ala

tgg

44/79

cca

Pro

aat

Asn

tac
Tyr

265

cat

His

atg

Met

att

Ile

gct

agt

Ser

cet
Pro

250

atc

Ile

atc

Ile

gcg

Ala

gac

Asp

gtt

gac
Asp

235

gac

Asp

tca

Ser

ctt

Leu

gee

Ala

tac
Tyr

315

gtg

aag

agce

Ser

atg

Met

cga

Arg

ctt
Leu

300

cac

His

tac

ttt

Phe

tac

Tyr

gee

Ala

aaa
Lys

285

cct

Pro

tac

Tyxr

tac

aca

Thr

cte

Leu

ttt
Phe
270

cga

Arg

tte

Phe

atc

Ile

ata

PCT/JP2005/005619
ttc age 721
Phe Ser

240
tca gea 769
Ser Ala
255
ttc tte 817
Phe Phe
cgg aat 865
Arg Asn
acc aag 913
Thr Lys
tece tee 961
Ser Ser

320
act cac 1009
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Gln

ctt

Leu

ggc

Gly

tte

Phe

atc
Ile

385

gac

Asp

cca

Pro

Gly

ttg

Leu

tgg

Trp

atg
Met

370

ata

Ile

tet

Ser

gtg

Val

Phe

aaa

Lys

gct

Ala

3bb

att

Ile

gag

Glu

cta

Leu

gtg

Val

Pro

ggg
Gly

340
ttc

Phe

gte

Val

tece

Ser

ttt

Phe

tgg

Trp

Ile

325

gcg

Ala

att

Ile

att

Ile

acce

Thr

ctg
Leu

405

tca

Ser

420

Glu Gly

cta cte

Leu Leu

aag cac

Lys His

cca ctce
Pro Leu

375

gag gag
Glu Glu

390

gtec gac

Val Asp

atc aga

Ile Arg

45/79

Trp Ala Val Val

ttc

Phe

ate
Ile

360
cag

Gln

g8¢C

Gly

ctg

Leu

cat

His

atce
Ile

345

ctt

Leu

gte

Val

acg

Thr

ttg

Leu

tta
Leu

425

330

acce

Thr

tct

Ser

ctg

Leu

act

Thr

tgt
Cys

410

caa

Gln

att

Ile

gat

Asp

gea

Ala

gaa
Glu

395
tgt

Cys

gaa

Glu

Tyr

gca

Ala

aaa

Lys

aat
Asn

380

tat

Tyr

get

Gly

gca

Ala

Tyr

cte

Leu

gac
Asp

365

gta

Val

ggc

Gly

gce

Ala

tca

Ser

Ile

att
Ile

350

ada

Lys

gee

Ala

ttg

Leu

atc

Ile

gca

Ala

PCT/JP2005/005619

Thr

335

g8c¢

Gly

aag

Lys

tac

Tyr

tgg

Trp

cte
Leu

415

aca

Thr

430

His

act

Thr

atc

Ile

atc

Ile

aag
Lys

400

tte

Phe

gat

Asp

1057

1105

11563

1201

1249

1297
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gga

Gly

gca

Ala

cte
Leu

465

att

Ile

tac

Tyr

cte

Leu

ctg

aaa

Lys

gga
Gly

450

ctg

Leu

aca

Thr

gtc

Val

ctc

Leu

gat

ggt
Gly

435

agt

Ser

gee

Ala

get

Ala

ttg

Leu

aaa
Lys

o1b

gaa

gac

Asp

cge

Arg

tet

Ser

get

Ala

att
Ile

500

cte

Leu

acg

agc

Ser

ata

Ile

agce

Ser

att
Ile

485

gtg

Val

gct

Ala

gece

atg

Met

gag

Glu

tgt
Cys

470

aac

Asn

tgt

Cys

gtt

Val

aca

gga

Gly

tet

Ser

455

cct

Pro

tta

Leu

tac

Tyr

cca

Pro

ctg

cct
Pro

440

cge

Arg

cct

Pro

gca

Ala

ata

Ile

tte
Phe

520

gtc

46,79

ctt

Leu

cat

His

gee

Ala

aag

Lys

tac
Tyr

505

cag

Gln

ttc

cag

Gln

ttt

Phe

tca

Ser

ctg
Leu

490

ttc

Phe

tegg

Trp

ttt

cag

Gln

gce

Ala

gtc
Val
475

aaa

Lys

act

Thr

aag

Lys

gtt

aga

Arg

cgg

Arg.

460

tece

Ser

ctt

Leu

agg

Arg

tgg

Trp

cta

gcg
Ala

445

gct

Ala

caa

Gln

ttc

Phe

ate

Tle

cte
Leu

525

acg

aat

Asn

gat

Asp

agg

Arg

aga

Arg

att
Ile

510

tac

Tyr

g88

PCT/JP2005/005619
ctg aga 1345
Leu Arg
ctt gaa 1393
Leu Glu
get ggg 1441
Ala Gly

480
cat tat 1489
His Tyr
495
gca ttt 1637
Ala Phe
cag ctc 15685
Gln Leu
tat aaa 1633
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Leu

tte
Phe

545

gaa

Glu

agt

Ser

ggc

Gly

Asp

530

cgt

Arg

gac

Asp

atg

Met

gag

Glu

Glu Thr

ccg get

Pro Alar

ttg gaa

Leu Glu

aag aaa
Lys Lys

580

tgg gaa
Trp Glu

59b

Ala

tca

Ser

atg
Met

565

gte

Val

ggc

Gly

Thr

gat
Asp

550

gag

Glu

aag

Lys

gee

Ala

47/79

Leu Val Phe Phe Val

535

aac ccc

Asn Pro

tce gtt

Ser Val

aag gtg

Lys Val

gtg tga

Val

tac

gtg

Val

acc
Thr

585

cta

Leu

aca
Thr

570

aac

Asn

caa
Gln

555

aca

Thr

ggc

Gly

PCT/JP2005/005619

Leu Thr Gly Tyr Lys

540

ctt tct cag gaa gaa
Leu Ser Gln Glu Glu

560

tct ggg gtg atg gaa
Ser Gly Val Met Glu

575

tcec gtg gag ccc cag
Ser Val Glu Pro Gln

590

cagagccgac cctgaggatg gcactgtcca

aggaaactgt taacttattc atagtcctat tggacagcag

tattggcacc accgacagtg acaccaggge acatggetgg

tgattttgta ctctctttta tggaaacgat ctgtggetgt

tttcaggegg gaatgggagg gegggcacag ggaggaggag

gagcagctcc tacagtgaac

agcacagtge cgeggaaacc

ttagaggcag ctggatcctc

aggaagagaa aaggaagaat

1681

1729

1777

1831

1891

1951

2011

2071
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tcatttttaa

ttgtgaccce

cgaggtgtct

ggegcgeggag

ggaaagcaaa

gctttgecece

ccagtggtct

tgtggcacag

aaagaaatgt

ccctgacage

tgatcagaat

gtagtattta

taggctagta

tttaggtttc

atgtgtgges

gtetgatget

agtgccattg

gtcaaaaccc

agacccttat

tctttccaac

cécaggtggt

atttttaagt

ccagagcagce

tttgggggaa

agcaaatact

ggatttctaa

48/79

tttttttett
aagtgtagea
ttaggaaatg
cctgtttggg
agtttaggat
tccagatget
aggaaaagaa
gggaggﬁggt
tcaaaaagca
actgtctgge
atggaaagtt
taagtccaag

atagatgaat

cttcattteg

aggacggetg

tctactgagg

agacaaaaat

gtagcacctg

gagagtgacc

ggetgtgatg

tttctgactg

ttatcctgtg

ttcectteat

ttcctcaagg

caaatcatcce

tcaacagact

gagctctaag

gtggagggesg

accctgggac

gaacgaaaac

ccccaggatt

aggacagcag

tcgetgtcag

agatgttgcce

gegttgeetg

gecttgtgget

agcagctggg

ccattaaaaa

tggtcccecat

PCT/JP2005/005619
gtgtatgecag 2131
aaggagggtg 2191
ttaagaagaa 22561
aggtgacttt 2311
cctgeececteg 2371
ctcctgagge 2431
gatcatgece 2491
tgatggatgg 2551
gacatccact 2611
ttgttgtgtt 2671
ggcagaatag 2731
gctttteetg 2791
agtccaagag 2851
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tatgtatgtg

caaaatactt

aacacaggta

gtaggacaag

cccatcaggg

tggagcccac

ccgagggtega

ggecagaaacce

tctececattea

aatgaggaag

ctctgaaggt

cacagctget

aggagaaagg

aagaaagtga

cacagaaact

gccacctaaa

ctcagaaggt

aagcttctta

ccctgectag

gagtcgtggt

acaggatgtg

gaacatggtt

cgggtgttct

gtgatctgce

cacctctegg

taaatgcacc

49/79

gcatgattca
céatgattaa
ttgagcagta
acattgtgac
atgettgggg

gggttgteag

ctetgggagt
gggtcgcact
gttcthctg
ttttctgeac
ttctggetga
cagatatttt

ctaagtgttc

acagtttcac

gttcecettee

ttgcaactca

tgagggetta

ggccagctag

agagccacac

tgttttcteca

cactgtecca

tceccatgeta

tttgattcge

tgtggaggaa

aggcaagcat

acttctggac

tctcagggat

acacttccag

gagagaaaat

aaaggagacc

gtagggttegc

ctgcagggga

cctetggett

agtttgggaa

tettatcette

catetgggtt

gagcaagcge

ccgtgtgtet

ctttttcaag
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tttaggatgg 2911
agcttgaatg 2971
catctgaata 3031
aaaacatgge 3091
ttccaaaage 3151
acaggtacct 3211
agaagggtca 3271
cctgaaaaag 3331
ctaaatgact 3391
ctgtagggtg 3451
cttccecagge 3511
tcccatette 3671
ttcacttggg 3631
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actgtgtgac

gtgcagaaac

ctceteagte

gatgaggcga

gggtcteegt

agtggaggaa

agactggcac

tcacagcatg

gatgagataa

ctggecatgt

gtcaaaacce

ttgaagctet

tgacccacceg

agaagggagt

ataataccag

cttcecctcag

tagactecctt

ggaggtgtce

ctagagagag

gggaacgcca

geecgagtgte

gactgttteca

ctgtattgta

cagcccaaga

ccatcctgtt

ttcatctetg

5079

tggagggage
ttttecgecaga
agggacacat
ggcaagaacg
tcatttcaca
gcaggegtgt
gegttgegte
tgcagtgctg
gaaacaaaga
actggtaaaa
ttgggaaage
ctgtgagtgt

ctcttgegta

atgggaatat
aatgtgtcte
ttgetgttite
aaaggtgtga
tgetgggttt
gtgtggacaa
ttcagattce
gtcctgaccece
tggccacagc
ggcttcaégt
aggtggtggt
gtettetett

aagatgaccg

ttttaacact

aatctgtgac

tcecegeaage

tgaaacctecce

tgcaagecgag

gecgetggage

acgcgtatgt

ttccagagea

cttcctaaca

cagattgatg

tccaagettt

tetectteac

atggagtcca
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ttgtttteet

taccaaagcce

agatgttgtg

ctgctcggaa

gaagccaggce

cgcagcccete

ctgggetcac

gcagtggaca

agcaggtcat

atcaagaaaa

taaaaaatta

gtcatagcceg

aagccaagtg

3691

3751

3811

3871

3931

3991

4051

4111

4171

4231

4291

4351

4411
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gcttcaccag

tgtcatgegg

ggatgcacat

tctgectacg

ctggetgtga

ggaacagtca

gccecatttet

aatatgactc

gatgctcatg

ccagggttte

ccacctegtg

cattccacag

tceectecece

ctgacaagce

tgtttgaatg

agcagaacca

caaaatatcc

aatttaataa

ttgatctgta

tggtcectea

fagtgacttg

gcetgagtca

ccegeectgg

tgggtgagat

ccteceteee

ctecteetet

51,/79

acccteetge
gttaagccet
ttggtggtat
atgtttccte
agtgtgtatg
aatcctgget
gtgctttaaa
taggaggcac
gttgagtﬁtt
acatgtccag
ttccteetge
tettetetee

gceetegecee

agcctgagtt

tgcagtattt

ttatagecttt

tgagaaatct

ctttgetaga

cttaacagtg

atttaagtag

ttgtgaggag

ctttcaagaa

cctgeecagg

gtgatgacct

tcetetgecee

ttaccectcee

tecacagtcca

cagatcggge

gctttgtact

gttgtggact

aaattattte

agtggccaag

cactgecattt

atgettgett

accacttcag

cagcacacag

catcgccecate

tcgeecttee

ccctteceet

PCT/JP2005/005619
ctgggttegt 4471
aaaaaatatc 4531
cctcactgtt 4591
gaaagcgctg 4651
ttggacaata 4711
gacttgatca 4771
tgtaatgttg 4831
cagtgtaaaa 4891
agtgaaatat 4951
ccetgtaagt 5011
tetgetgtet 5071
ccettecccca 5131
tcegeteete 5191
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ctceetecte

gccatettic

aggetttggt

ctaaggagaa

taggectggtc

tccaggeate

atgcattctg

ttagatagtc

ctcatgettc

cacccctget

ttgtaagact

ttaggattca

cttggtatat

cacctectttc

teeeegtgee

gcattgcage

ttttctcaag

ttcctecaca

cagtccttac

geettctecee

fgctgaggtt

atgctgecaa

tcecacactce

cacgtaagcet

gcaagttaat

caaaaagata

52/79

tceteeteet
tattgatcce
gttttctecee
agtggeatac
ctaaaatggg
agaccaagga
ccgtectgaa
gttgg?ccag
gctgctgtac
acacttcacc
aagtccagga
ggettecteg

ttcatccaga

tceeteetee
acataggctc
agcagctgtg
tcatgccaaa
tgtettgttit
agagcatagce
acattttctt
ctccatacac
ttcaaaggaa
ccgctgcftt
tgcetgtgse
ctatagaagt

aagtaccaaa

tceectectet
attctgggta
tgaaagétgc
tattattget
tggtacttaa
gatgcetgtt
tgaggaagge
ccagtagaac
acagatctag
tetetgacce
ctgeggettg
gagactttga

tgttctgaaa
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tccettetet 5251
caccggctaa 5311
attttctaag 5371
ctgggecata 5431
aacagtctac 5491
ggaattgecag 5551
tcttagaaca 5611
agtggaacaa  b671
cacéctgctg 5731
gceecetggee BT791
attcttccet 5851
cttgatgeet 5911
gacccgetet 6971
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tcactccagt

ttgacgctaa

ccagattccce

ttatgcttga

catctcaggce

tggeeteget

ggegttetgg

acagcttatt

cctccagaag

tcacatgggg

tegtgtgace

ggettgeagg

ttttcagtat

tttccectagg

tacttgtcac

cagaggcecac

aaaatagata

cctgtgtgag

acctcgggga

gcagagtcag

ttgaggcaag

gtcagccettt

gctttgacte

tcaaaagaag

tctgtaaata

tttttttaaa

53/79

gtgtttetgg
cacctggaac
ttctgtagee
atgettttag
ggagcacact
cctgtiggag
aatggtcaga
gttttggatt
ggagcacgta
ttcaaacagc
tcagacatat
gecatttgett

acactaatga

cagggegttt

gtagttatcg

cagcgatgcea

atggttcact

gagatggtgc

ttctggcage

atgaaacaga

ttggaggaag

agatactgtt

ttttgcagat

ttaatccaga

teetggttag

tcattgaaga

ttaaaaggca

gtcggeagge

tctgagecetce

geccaggecat

aggagtgaat

agggtgtetg

acagccaact

cagccagatg

acagggtcca

cgtaaattge

aatagtttcg

agattgggat

gtatttatgt

PCT/JP2005/005619
tctacctgag 6031
tgaacatact 6091
tctgegtggt 6151
gggeeccaca 6211
gggeatgget 6271
caggtgggac 6331
cacccacagg 6391
aggeggtgag 6461
gaaatcgtgt 6511
atttgecctag 6571
tttgagggag 6631
gcagaaggag 6691
aaacatacaa 6751
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54,/79

cgtataatgg gtgggggatc cgatcatggt gatgtacggg gtgaattctc ttgeegtgtt 6811
gcaaatgtgt aaaataaaga ttatctgge 6840
<210> 6

<211> 599

<212> PRT

<213> Homo sapiens

<400> 6

Ala Ala Leu Ala Pro Val Gly Ser Pro Ala Ser Arg Gly Pro Arg Leu

1 5 10 a5

Ala Ala Gly Leu Arg Leu Leu Pyo Met Leu Gly Leu Leu Gln Eeu Leu

20 25 30

Ala Glu Pro Gly Leu Gly Arg Val His His Leu Ala Leu Lys Asp Asp

35 40 45

Val Arg His Lys Val His Leu Asn Thr Phe Gly Phe Phe Lys Asp Gly



WO 2005/090572

50

Tyr Met

65

Lys Asp

Phe Ser

Gln Ser

Val Arg

130

Ile Phe

145

Val Val

Val Thr

Ser Tyr

100

Val'Ser

115

Val Lys

Ser Arg

Asn

Ile

85

Leu

Val

Ser

Asp

Val

70

Gly

Asp

Thr

Pro

Glu

150

55,/79

55

Ser Ser Leu Ser Leu

75

Phe Ser Leu Asp Arg

90

Glu Asp Val Asn Tyr

105

Leu Leu Ile Leu Asp

120

Pro Glu Ala Gly Thr

135

Lys Val Leu Gly Gln

155

60

Asn

Thr

Cys

Ile

Gln

140

Ser

Glu

Lys

Ile

Ser

125

Leu

Gln

Pro

Asn

Leu

110

Arg

Pro

Glu

PCT/JP2005/005619

Glu Asp

80

Asp Gly

95

Lys Lys

Ser Glu

Lys Ile

Pro Asn

160
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56,79

Val Asn Pro Ala Ser Ala Gly Asn Gln Thr Gln Lys Thr Gln Asp Gly

165 170 175

Gly Lys Ser Lys Arg Ser Thr Val Asp Ser Lys Ala Met Gly Glu Lys

180 185 : 190

Ser Phe Ser Val His Asn Asn Gly Gly Ala Val Ser Phe Gln Phe Phe

195 200 205

Phe Asn Ile Ser Thr Asp Asp Gln Glu Gly Leu Tyr Ser Leu Tyr Phe

210 215 220

His Lys Cys Leu Gly Lys Glu Leu Pro Ser Asp Lys Phe Thr Phe Ser

225 230 235 240

Leu Asp Ile Glu Ile Thr Glu Lys Asn Pro Asp Ser Tyr Leu Ser Ala

245 250 265

Gly Glu Ile Pro Leu Pro Lys Leu Tyr Ile Ser Met Ala Phe Phe Phe



WO 2005/090572 PCT/JP2005/005619

57,/79

260 265 270

Phe Leu Ser Gly Thr Ile Trp Ile His Ile Leu Arg Lys Arg Arg Asn

275 280 285

Asp Val Phe Lys Ile His Trp Leu Met Ala Ala Leu Pro Phe Thr Lys

290 295 300

Ser Leu Ser Leu Val Phe His Ala Ile Asp Tyr His Tyr Ile Ser Ser

305 310 315 320

Gln Gly Phe Pro Ile Glu Gly Trp Ala Val Val Tyr Tyr Ile Thr His

325 330 335

Leu Leu Lys Gly Ala Leu Leu Phe Ile Thr Ile Ala Leu Ile Gly Thr

340 345 350

Gly Trp Ala Phe Ile Lys His Ile Leu Ser Asp Lys Asp Lys Lys Ile

355 360 365
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58/79

Phe Met Ile Val Ile Pro Leu Gln Val Leu Ala Asn Val Ala Tyr Ile

370 375 380

Ile Ile Glu Ser Thr Glu Glu Gly Thr Thr Glu Tyr Gly Leu Trp Lys

385 390 395 ‘ 400

Asp Ser Leu Phe Leu Val Asp Leu Leu Cys Cys Gly Ala Ile Leu Phe

405 410 415

Pro Val Val Trp Ser Ile Arg His Leu Gln Glu Ala Ser Ala Thr Asp

420 425 430

Gly Lys Gly Asp Ser Met Gly Ero Leu Gln Gln Arg Ala Asn Leu Arg

435 440 445

Ala Gly Ser Arg Ile Glu Ser Arg His Phe Ala Arg Ala Asp Leu Glu

450 455 460

Leu Leu Ala Ser Ser Cys Pro Pro Ala Ser Val Ser Gln Arg Ala Gly
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59/79

465 470 475 480

Ile Thr Ala Ala Ile Asn Leu Ala Lys Leu Lys Leu Phe Arg His Tyr

485 490 495

Tyr Val Leu Ile Val Cys Tyr Ile Tyr Phe Thr Arg Ile Ile Ala Phe

500 505 510

Leu Leu Lys Leu Ala Val Pro Phe Gln Trp Lys Trp Leu Tyr Gln Leu

515 520 525

Leu Asp Glu Thr Ala Thr Leu Val Phe Phe Val Leu Thr Gly Tyr Lys

530 535 . 540

Phe Arg Pro Ala Ser Asp Asn Pro Tyr Leu Gln Leu Ser Gln Glu Glu

545 560 555 560

Glu Asp Leu Glu Met Glu Ser Val Val Thr Thr Ser Gly Val Met Glu

565 570 575
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60,79

Ser Met Lys Lys Val Lys Lys Val Thr Asn Gly Ser Val Glu Pro Gln

580 585 590

Gly Glu Trp Glu Gly Ala Val

210>
211>
212>

213>

<220>

<223>

<400>

agaaggagac caaggacctg tat

<210>
211>
<212>

<213>

595

7
23
DNA

Artificial

An aftificially synthesized primer sequence for RT-PCR

7

8
24
DNA

Artificial

23
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<220>

<223>

<400>

6179

An artificially synthesized primer sequence for RT-PCR

8

agaactttat tgtcagggtc aagg 24

<210>
211>
<212>

<213>

<220>

<223>

<400>

9
21
DNA

Artificial -

An artificially synthesized primer sequence for RT-PCR

9

ctgaaggegg ctaacacaga c ' 21

<210
<211>
<212>
<213>

<220>
<223>

10
22
DNA

Artificial

An artificially synthesized primer sequence for RT-PCR



WO 2005/090572 PCT/JP2005/005619

<400>

62/79

10

tacacgattg tcctcaccet te 22

<210>
<211>
212>

<213>

<220>

<223>

<400>

11
23
DNA

Artificial

An artificially synthesized primer sequence for RT-PCR

11

catccacgaa actaccttca act 23

<210>
211>
<212>

<213>

<220>

<223>

<400>

12
23
DNA

Artificial

An artificially synthesized primer sequence for RT-PCR

12



WO 2005/090572 PCT/JP2005/005619

63,/79

tcteettaga gagaagtggg gtg 23

<210>
<211>
<212>

<213>

<220>

223>

<400>

13
51
DNA

Artificial

An artificially synthesized sequence for siRNA

13

caccgacatc aatgacaaca cacttcaaga gagtgtgttg tcattgatgt c 51

<210>
211>
212>

<213>

<220>

<223>

<400>

14
51
DNA

Artificial

An artificially synthesized sequence for siRNA

14

aaaagacatc aatgacaaca cactctcttg aagtgtgttg tcattgatgt c 51



WO 2005/090572 PCT/JP2005/005619

<210>
<211>
<212>

<213>

<220>

<223>

<400>

64,79

15
51
DNA

Artificial

An artificially synthesized sequence for siRNA

15

caccggagac aggetggttg ttgttcaaga gacaacaacc agcectgtcic ¢ 51

<210>
211>
212>

<213>

<220>

<223>

<400>

16
51
DNA

Artificial

An artificially synthesized sequence for siRNA

16

aaaaggagac aggctggttg ttgtctecttg aacaacaacc agectgtete ¢ 51

<210>

17
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211>
212>

213>

220>

223>

<400>

65/79

51

DNA

Artificial

An artificially synthesized sequence for siRNA

17

caccgtggct'ctaccagctc ctgttcaaga gacaggagct ggtagagcca c¢ 51

210>
211>
212>

213>

220>

223>

<400>

18
51
DNA

Artificial

An artificially synthesized sequence for siRNA

18

aaaagtgget ctaccagete ctgtetettg aacaggaget ggtagageca c 51

210>
211>
212>

19

47

DNA



WO 2005/090572

66,79

<213> Artificial

<220>

<223>

<400>

siRNA hairpin design

19

gacatcaatg acaacacact tcaagagagt gtgttgtcat tgatgtc

<210>

211>

212>,

<213>

<220>

<223>

<400>

20
47
DNA

Artificial

siRNA hairpin design

20

ggagacaggce tggttgttgt tcaagagaca acaaccagcc tgtetce

<210>
<211>
<212

<213>

21
47
DNA

Artificial

PCT/JP2005/005619

47

47
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<220>

<223>

<400>

67/79

siRNA hairpin design

21

gtggctctac cagctcctgt tcaagagaca ggagctggta gagccac 47

<210>
211>
<212>

213>

<220>

<223>

<400>

22
19
DNA

Artificial

An artificially synthesized target sequence for siRNA

22

gacatcaatg acaacacac 19

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

<220>
<223>

23
19
DNA

Artificial

An artificially synthesized target sequence for siRNA
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<400>

68,79

23

ggagacagge tggttgttg 19

<210>
211>
212>

<213>

<220>
<223>

<400>

24
19
DNA

Artificial

An artificiglly'synthesized target sequence for siRNA

24

gtggetetac cageteetg 19

<210>
211>
<212>

<213>

<220>

223>

<400>

25
19
DNA

Artificial

An artificially synthesized target sequence for siRNA

25



WO 2005/090572

gaagcagcac

<210> 26
<211>
<212> DNA

213>

<220>

223>

4863

gacttcttce

Artifieial

vector.

<400> 26

gacggatcgg

ccactagtaa

gceegegtet

caccacgtga

cctatttece

tagaattaat

ataatttctt

gagatctcce

cggccgccag

gaaccctcceg

cggagegtga

atgattcctt

ttgactgtaa

gggtagtttg

69/79

gatcccctat
tgtgctggaa
cgeecgeeeeg
ccgegegeceg
catatttgca
acacaaagat

cagttttaaa

ggtgcactet

ttcggettigg

gcececcagtgg

agcgegegee

tatacgatac

attagtacaa

attatgtttt

An artificially constructed plasmid sequence of

cagtacaatc

ggatcagcegt

aaagacgcgce

aaggtcggge

aaggctgtta

aatacgtgac

aaaatggact

PCT/JP2005/005619
19
siRNA expression
tgetetggat 60
ttgagtaaga 120
aggcaaaacg 180
aggaagaggg 240
gagagataat 300
gtagaaagta 360
atcatatget 420
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taccgtaact

caccttttta

cggtgeacgg

taaaatgtag

cagatatcca

gggggtatee

gcagegtgac

cctttetege

ggttcecgatt

cacgtagtgg

tctttaatag

cttittgattt

aacaaaaatt

tgaaagtatt
catcaggtté
tttaccactg
tagtcctagg
tcacactgge
ccacgegecce
cgctacactt
dacgttcgcc
tagigctita
gccatcgecee
tggactcttg
ataagggatt

taacgcgaat

70/79

tcgatttctt
tttttctgtf
aaaacacctt
agacggaata
ggeecgetega
tgtageggeg
gcecagegecece
ggctt?cccc
cggcacqtcg
tgatagacgg
ttccaaactg
ttgecgattt

taattctgtg

ggctitatat

tggttttttt

tcatctacag

gaaggaggtg

gtgaggegga

cattaagcge

tagecgecccege

gtcaagctet

accccaaaaa

tttttcgecee

gaacaacact

cggectattg

gaatgtgtgt

atcttgtgga

tttacaccac

gtgatatctt

gggectaaag

aagaaccagc

ggecgggtgtg

tecttteget

aaatcggggg

acttgattag

tttgacgttg

caaccctate

gttaaaaaat

cagttagggt

PCT/JP2005/005619

aaggacgaaa 480
gtttatacge 540
ttaacacaaa 600
ccgaattcetg 660
tggggetcta 720
gtggttacge 780
ttetteeett 840
ctccetttag 900
gegtgatggtt 960
gagtccacgt 1020
teggtetatt 1080
gagetgattt 1140
gtggaaagte 1200



WO 2005/090572

cccaggetce

gtgtggaaag

gtcagcaacc

cgeeccattet

ctctgectet

caaaaagctc

atcgtttcge

gaggctattce

ccggetgtea

gaatgaactg

cgcagetgtg

geecggggeasg

tgatgcaatg

ccagcaggcea

tceeccagget

atagtcccge

ccgeeccatg

gagctattce

ccgggagett

atgattgaac

égctatgact

gcgeagggee

caggacgagsg

ctcgacgttg

gatctcetgt

cggeggetge

71/79

gaagtatgca

ccccageagg

ccctaactee

gctgactaat

agaagtagtg

gtatatccat

aagatggatt

gggcacaaca

gceeggttct

cagcgegget

tcactgaage

catctcacct

atacgcttga

aagcatgcat

cagaagtatg

gcccatceeeg

tttttttatt

aggaggettt

tttcggatct

gcacgcaggt

gacaatcggce

ttttgtcaag

atcgtggetg

gggaagggac

tgeteetgee

tcecggetace

ctcaattagt

caaagcatgc

cccctaacte

tatgcagagg

tttggaggcee

gatcaagaga

tctcecggeeg

tgetetgatg

accgacctgt

gccacgacgg

tggetgetat

gagaaagtat

tgcecaticg

PCT/JP2005/005619
cagcaaccag 1260
atctcaatta 1320
cgeeccagtte 1380
ccgaggeege 1440
taggettttg 1500
caggatgagg 1560
cttgggtgga 1620
ccgeegtgtt 1680
ccggtgeecet 1740
gegtteettg 1800
tgggegaagt 1860
ccatcatgge 1920
accaccaage 1980
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gaaacatcge

tctggacgaa

catgccegac

ggtggaaaat

ctatcaggac

tgaccgettc

tcgeettett

acgcccaacce

ttcggaatcg

gagttcttceg

agcatcacaa

aaactcatca

taatcatggt

atcgagcgag

gagcatcagg

ggcgaggatce

ggecegetttt

atagcgttgg

ctegtgettt

gacgagttct

tgccatcacg

ttttccggga

cccaccccaa

atttcacaaa

atgtatctta

catagetgtt

7279

cacgtactcg
ggctegegee
tcgtegtgac
ctggattcat
ctacccgtga
acggtatcge
tctgageggsg
agatttégat
cgccggc?gg
cttgtttatt
taaagcattt
tcatgtetgt

tcctgtgtga

gatggaagcc

agccgaactg

ccatggegat

cgactgtgge

tattgctgaa

cgetecegat

actctggggt

tccaccgecg

atgatcctcc

gcagcttata

ttttcactge

ataccgtcga

aattgttatc

ggtettgticg

ttcgecagge

gcetgettge

cggetggetg

gagettggeg

tcgeagegea

tcgaaatgac

ccttctatga

agegeggega

atggttacaa

attctagttg

cctctagcecta

cgcetcacaat

PCT/JP2005/005619
atcaggatga 2040
tcaaggegeg 2100
cgaatatcat 2160
tggcggaccg 2220
gcgaatggge 2280
tegeetteta 2340
cgaccaageg 2400
aaggttggge 2460
tctcatgetg 2520
ataaagcaat 2580
tggtttgtee 2640
gagettggeg 2700
tccacacaac 2760
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atacgagccg

ttaattgegt

taatgaatcg

tcgetcactg

aaggcggtaa

aaaggcceage

ctececgececcee

acaggactat

ccgaccetge

tctecataget

tgtgtgcacg

gagtccaacc

agcagagcga

gaagcataaa

tgecgeteact

gccaacgege

actcgetgeg

tacggttate

aaaaggccag

ctgacgagca

aaagatacca

cgcttaccgg

cacgctgtag

aaccccecegt

cggtaagaca

ggtatgtagg

73/79

gtgtaaagce
gceegettte
g88gagagsec
cteggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgt?tccc
atacctg}cc
gtatctcagt
tcagcccegac
cgacttatcg

cggtegctaca

tggggtgecet

cagtcgggaa

ggtttgegta

cggetgegge

ggggataacg

aaggccgegt

cgacgctcaa

cctggaaget

gcectttetee

tcggtgtagg

cgcetgegeet

ccactggcag

gagttcttga

aatgagtgag

acctgtegtg

ttgggegete

gagcggtatc

caggaaagaa

tgctggegtt

gtcagaggtg

ccctegtgeg

cttcgggaag

tecgttegete

tatccggtaa

cagccactgg

agtggtggece

PCT/JP2005/005619
ctaactcaca 2820
ccagctgeat 2880
ttcegettee 2940
agctcactca 3000
catgtgagca 3060
tttccatagg 3120
gcgaaacceg 3180
ctectectgtt 3240
cgtggegett 3300
caagetggge 3360
ctatcgtett 3420
taacaggatt 3480
taactacgge 3540



WO 2005/090572

tacactagaa

agagttggta

aagcagcaga

gggtctgacg

aaaaggatct

atatatgagt

gcgatetgte

atacgggagg

ccggetecag

cctgcaactt

agttcgccecag

cgetegtegt

tgatcccceea

gaacagtatt

gctettgate

ttacgcgeag

ctcagtggaa

tcacctagat

aaacttggtc

tatttcegtte

gbttaccatc

atttatcage

tatccgeete

ttaatagttt

ttggtatgge

tgttgtgecaa

74/79

tggtatctge
cggcaaacaa
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccgcagt
aataaacFag
catccagtct
gcgeaacgtt
ttcattecage

aaaagcggtt

gctetgetga

accaccgetg

tctcaagaag

cgttaaggga

taaaaatgaa

caatgcttaa

gcetgactece

getgecaatga

ccagcecggaa

attaattgtt

gtigccattg

tceggttece

agctcctteg

agccagttac

gtagcggttt

atcctttgat

ttttggtecat

gttttaaate

tcagtgagge

ccgtegtgta

taccgcgaga

gggccgageg

gcegggaage

ctacaggcat

aacgatcaag

gtcctcegat

PCT/JP2005/005619

cttcggaaaa
ttttgtttge
ctt?tctacg
gagattatca
aatctaaagt
acctatctca
gataactacg
cccacgeteca
cagaagtggt
tagagtaagt
cgtggtgtca
gcgagttaca

cgttgtcaga

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



WO 2005/090572

agtaagttgg

gtcatgeccat

gaatagtgta

ccacatagca

tcaaggatct

tcttcageat

gccgcaaaaa

caatattatt

atttagaaaa

gte

<210> 27

211> 20
<212> DNA

<213>

ccgecagtgtt

ccgtaagatg

tgecggegace

gaactttaaa

taccgetgtt

cttttacttt

agggaataag

gaagcattta

ataaacaaat

artificial

75/79

atcactcatg
cttﬁtctgté
gagttgetet
agtgctecate
gagatccagt
caccagegtt
ggcgacacgg
tcagggttat

aggggttceg

gttatggecag

actggtgagt

tgeeeggegt

attggaaaac

tcgatgtaac

tctgggtgag

aaatgttgaa

tgtctcatga

cgcacattte

cactgcataa

actcaaccaa

caatacggga

gttctteggg

ccactegtge

caaaaacagg

tactcatact

gcggatacat

cccgaaaagt

PCT/JP2005/005619
ttctcttact 4380
gtcattctga 4440
taataccgeg 4500
gcgaaaacte 4560
acccaactga 4620
aaggcaaaat 4680
cttecettttt 4740
atttgaatgt 4800
gccacctgac 4860

4863
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<2207

<223>

<400>

76/79

An artificially synthesized primer sequence

27

ggggatcage gtttgagtaa 20

<210>
211>
<212>
<213>

<2207

<223>

<400>

28
20
DNA

artificial

An artificially synthesized primer sequence

28

taggccccac ctecttetat 20

<210>
<211>
212>

213>

<220>

29
30
DNA

artificial
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7T7/79

223> An artificially synthesized primer sequence

<400>

29

tgcggatcca gagecagattg tactgagagt 30

<210>
211>
212>

<213>

<220>

223>

<400>

30
29
DNA

artificial

An artificially synthesized primer sequence

30

ctctatecteg agtgaggcgg aaagaacca 29

<210>
211>
<212>
<213>

<220>

<223>

31
40
DNA

artificial

An artificially synthesized primer sequence
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<400>

78/79

31

tttaagcttg aagactattt ttacatcagg tigtttitct

<210>
<211>
<212>

<213>

<220>

<223>

<400>

32
37
DNA

artificial

An artificially synthesized primer sequence

32

tttaagcttg aagacacggt gittcgtcet ttccaca

<210>
211>
<212>

<213>

<220>

223>

<400>

caccgaagca gcacgacttc ttcttcaaga gagaagaagt cgtgetgett c

33
51
DNA

artificial

An artificially synthesized sequence for siRNA

33

PCT/JP2005/005619

40

37

51
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79/79

<210> 34
211> 51
<212> DNA

{213> artificial

<220>

<223> An aftificially synthesized sequence for siRNA

<400> 34

aaaagaagca gcacgacttc ttetetecttg aagaagaagt cgtgetgett ¢ 51

<210> 35
211> 9
<212> DNA

<213> Artificial

<220>

223> An artificially synthesized spacer sequence for siRNA

<400> 35

ttcaagaga 9
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