Descri pti on PREVENTI VE/ THERAPEUTI C AGENT FOR CANCER
Technical Field The present invention relates to novel
preventive /renedy agents for cancer, agents for
pronmoting the apoptosis in cancer cells, and agents
for inhibiting cancer cell gromh. Specifically, the
present invention relates to preventive/ renedy agents
for cancer conprising substances that control the
expression and/or actiVigligesigibavel target

proteins, agents for pronoting the apoptosis in cancer
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agents for cancer conprising substances that can
detect the expression of the target proteins or genes

encodi ng the proteins. Fyrt.her, .t.h present invention
relates to preventivquégﬂ&ﬁ?H%ﬁié¥%mer using the

target proteins aqr the nuclejc, acids_en 3; . remed
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substance that pronotes _the apoptosis, in_cancer. I
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advance in nol ecul ar biol ogy study has engﬁged t
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growth or malignant alteration. By clarifying the
Spalcddulcan tyar déte pireasnte d iventHO G Hhd t he
function thereof, there has - 1 initiated an |
drevesidiget/rematy Aganhevipnerperaionny kgingsubstances that
target-based renedy which |eads to a renedy by
CRMAAl WY dififression and/or activities of novel target
proteins, agents for promoting the apoptosis in cancer cells,
and ageﬁts for inhibiting cancer cell growth. The present
invention also relates to diagnostic agents for cancer
comprising substances that can detect the expression of the
target proteins or genes encoding the proteins. Further, the
presentinventionrelatesto;ueventive/remedyforcancerusing
the target proteins or the nucleic acids encoding the proteins,

and to a method of screening for the substance that promotes

the apoptosis in cancer cells and/or inhibits cell growth.

Background Art
Rapid advance in molecular biology study has enabled the
elucidation of the molecular mechanism of cancer celi growth
or malignant alteration. By-clarifying the molecular target

involved in the mechanism and the function thereof, there has



function, and devel oped new nol ecul ar target-based
medi ci nes such as Herceptin, G eevec, Iressa, and the
i ke, and thus acconplished certain achi evenent.
However, since the nedicines are consistently limted
on the effectiveness, it is still an inportant task
to search a novel drug devel opnent target nol ecule
for treating cancer. It is predicted that a cancer
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observed in a certaln can i t, becqnmes
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function, (iii) eliciting inmmne response of host to
tahrgepr sodiesulet EOXAL reRd 1 Nga FaNGeTe, patients

di agnosed to be antigen negative can _inmediately
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el imnate any concern of inposing a superfluous burden
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expression profile analysis would greatly contribute
gedelnl e@tharldi apnoskakefia, it is reportedly possible to
classify leukemia by gene expression profiles. By clarifying
the gene expression profile of each cancerous tissue and
accumulating its classification, it is considered possible to
predict responsiveness to a particular cancer therapy or
discover a novel drug development target protein for a
particular cancer. Specifically, where enhanced expression of
a certain protein is observed in a certain cancer, it becomes
possible to induce an anti-tumor activity in patients newly
diagnosed to be antigen positive, by means of (i) reducing its
expression level, (ii) suppressing its function, (iii)
eliciting immune response of host to the protein, etc. At the
same time, patients diagnosed to be antigen negative can

immediately switch over to another cancer therapy, assuming to

eliminate any concern of imposing a superfluous burden on



cancer and devel opnent of nol ecul ar target-based

drugs. Desnobcollin-3 gene is a gene isolated from

human bl adder cancer cell line HT-1376 cDNA library

in 1994. The Desnocollin-3 gene conprises a
Desnocol I i n-3a gene (Refseq Accession No. NM 001941)

and a Desnocol lin-3b gene (Refseq Accession No. NM
024423) which is a splicing variant thereof, and
pehéedes . pris eiuwh,cohpi$ Sixpe et ahanotheuei@r(mmqproflle
Accession No. NP 001932) and 839 ami no acids (Refseq
afatgsisomouNd. g INROTIAY £bnt niksyrec tbveb yeChbaridizfdreesis of a
Desnocol I in-3a gene and Desnocol | i n-3b gene may be
cgnroerahhy cetrelbpleht 8f mbkeountek| targpr-basetledrugs.
nouse gene (Ref Seq Accession No. NM 007882) which is

honol pgemscd D1 1hes [RsTesl 4 igentaigenatbastrdreiuman bladder
cl oned, and encodes a protein conprising 895 am no

cahibes cbRef §§ﬁeAﬁ@E§§vencbhA NPB84298)in. 15be . nopise
gene has about 78% honol ogy in a base sequence and
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referred to as Desnocol lin). Desnocollin
gene and Desmocollin-3b gene may be generally referred to as

Desmocollin-3). Further, a mouse gene (RefSeq Accession No.
NM 007882) which is homologous to the Desmocollin-3a gene has
been cloned, and encodes a protein comprising 895 amino acids
(RefSeq Accession No. NP_031908) . The mouse gene has about 78%
homology in a base sequence and about 78% homology in an amino
acid sequence, to the Desmococllin-3a gene. The proteins
encoded by Desmocollin-3a gene and the Desmocollinnsb gene
belong to a Desmocollin family and amino acid sequencés from
the first amino acid to the 831 amino acid are the same but amino
-acid sequences from the 832 amino acid to C terminal which is
an intracellular region are different from each other. The
Desmocollin family is a molecular group belonging to a cadherin

superfamily, which is comprised of three subfamily of



is one of main constituent nol ecul es of desnpbsone, and
serves as an intercellul ar adhesi on nol ecul e out si de
the cell. Desnocollin is a single transnmenbrane

nmol ecul e and has four extracellular subdonai ns

EC1- EC4 highly-conserved in its extracellular region.
Functional difference between Desnocollin-3a and
Desnocol Iin-3b is not apparent. However,

DESHABE 0k § h1 Papdinsiso Vi i 2R Peeineicod 1hel-Gnghagetinafter,
Pl akogl obi n and Pl akophilin famlies, but
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intercellular mechanical bond, but also a functlon of
Demhecol binfda bheds it phogenEsPEobeinst PedgrasRg t
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mammary gl and epithelial tissue conprising two
witlyesslof Pyhkophillined, epst eidehced| at phgsent.

myoepi thelial cells,

Desmocollin forms a trans-interaction outside the cell.

However,

Counter molecules of the trans-interaction includes various
bonds such as heterophilic interaction, homophilic interaction,
etc., but generally it is considered that heterophilic
interaction between Desmoglein which is also a main constituent
molecule and Desmocollin is dominant. Furthermore,
Desmocollinmolecular binds tomolecules belonging to armadillo
family, Plakoglobin and Plakophilin, and then interacts with
intermediate filaments via the binding within the cell.
Recently, it is reported that Desmocollin has not only
a fﬁnction as a molecule getting involved in an intercellular
mechanical bond, but also a function of molecules for the
morphogenesis of a tissue or determining positional

relationship betweenrindividual cells within the tissue. For



Desnocol lin-3 is expressed only in nyoepithelial cells
at a basal side (Desnocollin-2 is expressed in both

| ayers, and Desnocollin-1 does not expressed in any
layer), and it is disclosed that the inhibition of
its function breaks the positional relationship of
both cells (Nat. Cell Biol. (2001), 3: 823-830).
Regar di ng t he relationship bet ween Desnocollin-3 and a
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Co-029, NAG 2 and Talla-1) bel ongi ng to tetraspanln
3uBRF-eadd)y. and am no acid sequence of proteins
encoded by these genes an indicator, and encodes a
pr ot eiRegeaimics ithe 2@4aambnshap|bstweea Degapspglin-3 and a
Accession No. NP 055214). Furthernore, a nobuse gene
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Desmocollin-3 in breast cancer cell line is decreased compared
with in normal cell (Int J Oncol. (2001}, 19(1): 169-174).
Furthermore, Desmocollin-3 is reported as useful for the
diagnosis of lung cancer (Publication No. WO 2002/86443) and
useful for discovering breast cancer, ovary cancer or the like
(Publication No. WO 2003/000012). However, these usefulness
is only analogized from a gene expression analysis, and a
particular case proving the assumption has not yet been
clarified.

TMASF13 gene (RefSeq Acbession No. NM 014399) is a gene
found from an EST library by applying a homology to sequence
of ten genes (CDY9, CD37, CD53, CD63, CD81, CD82, CD151, Co-0223,
NAG-2 and Talla-1) belonging to tetraspanin superfamily and

amino acid sequence of proteins encoded by these genes an

indicator, and encodes a protein comprising 204 amino acids
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gene has been cloned from cDNA of nopuse tissue origin,
and encodes a protein conprising 204 am no aci ds
(Ref Seq Accession No. NP 079635) . The nobuse gene has
about 88% honol ogy in a base sequence and about 96%
honol ogy in an am no acid sequence, to the TMASF13
gene. TMASF13 al so known as NET-6 belongs to a
tetraspanin superfam |y which is tetra-transnenbrane
- (melfseul Rcckapiiby Rod WB @Xp2rd4ed tFudihdmeate,zed momse gene
cell menmbrane. TMASF13 is reported as one of proteins

(re€bul A@feddton et ant i 0BF3H9)canteh (Phbmotalions o TMASF13
WO 2000/ 53756), and one of genes useful for the

gd8beRhk0BeBh BNBASH €2BMEEDRA biemblke tfBebki eatigdn, and
No. US 2002/081609). However, these usefulness is
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003261). Furthernore, a nouse gene (RefSeq Accession
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gene has been cloned from cDNA of npuse tissue
detégt hen amll eaneses(Rulpristatijpn No. WO 2000/53756), and one
of genes useful for the detection of breast cancer or the like
(Publication No. US 2002/081609). However, these usefulness
is only analogized from a gene expression analysis, and a
particular case proving the assumption has not yet been
clarified. Since TM4SF1l3 level is decreased in an estrogen
receptor-negative high grade breast cancer and the ectopic
expression thereof has an inhibition effect against growth and
infiltration of a cancer, TMASF13 is also reported as a breast
cancer inhibition gene, thus the position of this gene in
cancers is still unknown.

TM4SF6 gene (RefSeqg Accession No. NM 003270) is a gene

isolated from human fetal lung cDNA library, and encodes a

protein comprising 245 amino acids (RefSeq Accession No.

NP_003261). Furthermore, a mouse gene (RefSeq Accession No.



conprising 245 am no aci ds (Ref Seq Accessi on No.

NP_062630). The npuse gene has about 87% honol ogy in

a base sequence and about 93% honol ogy in an am no

aci d sequence, to the TMASF6 gene. TMISF6 bel ongs to

a tetraspanin superfamly which is

tetra-transnenbrane nolecule famly and is expected to

be Ilocalized on a cell nmenbrane. The TMASF6 gene is

NMe PAo6Ed ) aghdrd b Hdmeo Lspdus tor BMASES géne hae been cloned
di agnosi s of cancers (Publication No. WO 2003/057160),

famech abdifobfuseiuse gdsesel oripie,dhaghesicodels a eaodein
cancer or the like (Publication No. WO 2001/ 22920).

cdaperdeingt @5 Hachol aesds t (ReEdq ivcadgianalagiNeed62630) .
froma gene expression analysis, a particular case
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LY- 6K gene (Ref Seq Accessi on No. 017527) is a gene
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assunmption has no - 7 been clarified,
fgpstcl}n%g&lagn@[sltsn@ﬁc%/mqsor{Publlcatlon No. WO 2003/057160),

and one of useful genes for the diagnosis of a colon cancer or
the like (Publication No. WO 2001/22920). However, the
usefulness thereof is only analcgized from a gene expression
analysis, a particular case proving the assumption has not yet
been clarified.

LY~-6K gene (RefSeq Accession No. NM 017527) is a gene
isolated from head and neck mucosal cancer cell line UM-SCC-22A
cDNA and encodes a protein comprising 223 amino acids (RefSeq
Accession No. NP_059997). LY-6K is also known as HSJ001348 and
is a molecule belonging to LY-6 family.

LY-6K gene is reported as a useful gene for themdiagnosis
of prostate cancer (Publication No. WO 2002/30268) and luﬁg
cancer (Publication No. WO 2002/86443). However, the
usefulness thereof is only analogized from a gene expression

analysis, a particular case proving the assumption has not yet



As described above, a safe novel nedicine which | eads
to a growth inhibition of cancer cells by targeting
the nolecule specifically expressed in a cancer cel

is desired. Ina cancer cell, many genes of which the
expression significantly varies is known, but there
are still many to be elucidated to find anong them

whi ch gene and expressi on product thereof can be the

g ;@anent target for treating cancer.
b%%@ofé?%é?é the object of the invention is to

identify a theP!ES%@QLQP_%?”t 8 thbenkeugl target of

a cancer nol ecular targe ased treatnent, to provide

a preyentiyvel s '9aeld YorRANGER BYnEORAI Ok liebls to

the e Br%%%‘f%lhb%%%é?%%tei %n 0 é?]l?e target nol ecul e,
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use of the target lLecule. In opﬂﬁn to solve t
spgpégépﬁélb'rw@%s’e?ﬁg apFég‘éﬁF cg éﬁtcg(?sslllr?acg'e E'ﬁ a cancer

ext ensi ve investugatLons and as a result, . ]sco%:reqaries
cgldenmaBNERIRS £LHHACH ERRIRPTIRT LA & &)

i n cancer tissues. Further, they found that ﬁﬁR fo on
isHenapenebutrithene arg Hahlcemany| o Bt FLI IR ﬁPQﬁﬂe‘aé among
that the gene can be the target for a cancer d
themy evitivie/gesecand dxpraid iqroRprogist FhekaPbc@migLhe drug
found the TMASF13 influences on the relationship wth
demedspmanel targetmibri xrbgtingecaoceny wWAeaoT@diRglyn, the

and acconplished the clarification of a part of
oBgEkiNgE Nk amivenitich iefts hslgenefy @ nahesnde Wukeheran be

i nvestigation was carried out based on these

thendbAas .t drhpsteby 4 Raricevent desul appt ek thesed treatment,
to provide a preventive/remedy approach for cancer by
controlling the expression or function of the target molecule,
and to provide a method of screening for the substance having
cancer preventive/remedy activity with the use of the target
molecule.

In order to solve the foregoing problems, the present
inventors made extensive investigations and as a result,
discovered a gene showing a significantly increased expression
in cancer tissues. Further, they found that siRNA for the gene
inhibits a cancer cell growth, thus proved that the gene can
be the target for a cancer preventive/remedy. In addition, the
inventors have found the TM4SF13 influences on the relationship

with an extracellular matrix by interacting with integrin, and

accomplished the clarification of a part of working mechanism



invention. That is, the invention provides: (1) An
agent for pronoting the apoptosis in cancer cells
and/or inhibiting the gromh of cancer cells, which
conpri ses an antibody against a protein conprising
the sane or substantially the sane am no acid
sequence as the am no acid sequence represented by
SEQID NGO 2 or SEQID NO 4, or against partia

oephé dferidecesincé 2y . TagrY iaveatdigagiba 43 @hovisd out
which 1s for preventive/renmedy for cancer, (3) An

bagent oﬁ%h@é@f@iﬁ@gn%&e BRORSIOF  tthd MrRAMMRIr LAdmpleted the
and/or inhibiting the growth of cancer cells, which

i1GOEREl SRS an antisense pol ynucl eotide conprising a
base sequence or a part of the base sequence, wherein

the bage.sequepre §fuERARPbATERLF oSSl Substantial |y

conpl I ment ar{ ase sequence o pol ynucl eoti de
din Lotel 'i%g hac %§§ 13288008 r cells and/or
(0588 2l PHR e chG R 418 0EEn 0 oo
,am.no, _aci d_. sequen represent ed 2 SEQ |,
e Tl R 1 e
whi,ch .is for reventiyvel/renedy.for, .cancer, és% .
B ROy I TIHOF R GRBRF 6180 e ARRE oL BPpELantially
and/ or inhibiting_the grow h of cancer ceILa, whi ch
thenprmeedminos agdfafEEUERSE RRNFBP: 8MLRR BXKpHeSERAYRTCE
and/or activity of a 9 rotein conprising the same or . 1
reppssantedilby $HQ I8NG: ahickoSERI P Nsqderfee agaimfd partia
am no acid sequence represented by SEQ I D NO
peptide thereof,
(2) The agent according to (1) above, which is for
preventive/remedy for cancer,
(3) An agent for promoting the apoptosis in cancer cells and/or
inhibiting the growth of cancer cells, which comprises an
antisense polynucleotide comprising a base sequence or a part
of the base sequence, wherein the base sequence is complimentary
or substantially complimentary to a base sequence of
polynucleotide encoding a protein which includes the same or
substantially the same amino acid sequence as the amino acid
séquence represented by SEQ ID NO: 2 or SEQ ID NO: 4,
(4) The agent according to (3) above, which is for
preventive/remedy for cancer,
(5) An agent for promoting the apoptosis in cancer cells and/or

inhibiting the growth of cancer cells, which comprises a

substance that inhibits the expression and/or activity of a



2 or SEQID NO 4, (6) The agent according to (5)

above, which is for preventive/renedy for cancer, (7)

A net hod of pronoting the apoptosis in cancer cells

and/or inhibiting the gromh of cancer cells, the

met hod conprises inhibiting the expression and/ or

activity of a protein conprising the sane or

substantially the same am no acid sequence as the, .
p RSt &0n 2ehPrs equgrate sepe egeatbdt apt SEQLY DhgGan® agino acid

SEQ D NO 4, (8) The method according to (7) above,

sdiShcd B @he BREMBNEEVE/ semBetycé arepommaTted By BEQ &P NO:
a substance that inhibits the expression and/or

2 3§ igﬁéyI@fN@: pgotein conprising the same or
substantially the sane amno acid sequence as the

e s P S et for pr oot i ng

e Ean bt reiedt £8F1€8n09h) “the use according to (9)
B R e e e i e
SSRSEREE1 e’ Sy 8 2 AP LELEEY, L48 eiSH: comprises
Y i Ty

o 0ee Eh 22 L L, SOTRLL AT L RHE opidd abl
sggﬁgi?@gw mseegumigaéggr ggcelgttaggeb%/epsge eIzIPte!\glbyZ S‘HQ ID NO:
2 or SEQ ID NO: 4,

(8) The method according to (7) above, which is for
preventive/remedy for cancer,

(9) Use of a substance that inhibits the expression and/or
activity of a protein comprising the same or substantially the
same amino acid sequence as the amino acid sequence represented
by.SEQ ID NO: 2 or SEQ ID NO: 4, to manufacture an agent for
| promoting the apoptosis in cancer cells and/or inhibiting the
growth of cancer cells,

{(10) The use according to (9) above, wherein the agent for
promoting the apoptosis in cancer cells and/or inhibiting the
growth of cancer cells is for preventive/remedy for cancer,
(11) A method of screening for a substance that promoﬁes the

apoptosis in cancer cells and/or inhibits the growth of cancer

cells, the method includes using a protein comprising the same
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pepti de thereof, (12) The method according to (11)
above, wherein the protein conprising the sane or
substantially the same am no acid sequence as the
am no acid sequence represented by SEQID NO 2 or
SEQ ID NO 4, or partial peptide thereof, is provided
in the formof a cell capable of producing the
protein or the partial peptide, (13) The nethod )
oCadssli et il (1l 2heabave amicwparsdssdananes agsthg amifp acid
one selected froma group consisting of antibodies _
safakAsk raprEmied LYNPEQSIYOL h2 cgafBQOFD NO: 4, or partial
substantially the same am no acid sequence as the
p@ LhQea¢hdrssgyence represented by SEQID NO 2 or
QID NO 4, or against partial peptide thereof, and .
(R9) YPHE! fOELIE £ECORANEytHE IOt eibbwey, phlapeic] el geotein
including a part of the base sequence, (14) The nethod
 di ( agev hekiks1f0thkheamecaagnbngcid
cﬁ%ﬁggg%ﬁgvéﬁ?i%é%?e%gdsugggg?gnce or cancer, (15) An
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rt1ng the growh of cancer cells, which

2SEIPELS o g S9bSHATGRFh 8L SOPL1eL Sl oxpresiidvited in

_ mpri‘s ubstantiallythe
tPehudont S bhT SBOAPBAS PEoRNG 88 TcPPPkPARSh PREpartial

between the protein and integrin, (16) The agent
prgpEdfBing to (15) above, wherein the substance - 11

that controls the interactign between the'prOtfintherusing
(d3apiiesnaghodirecanming teult)afbPae T FIIE 1S AR io

aci d sequence as the o ) . .
any one selected from a group consisting of antibodies against

a protein comprising the same or substantially the same amino
acid sequence as the amino acid sequence represented by SEQ ID
NO: 2 or SEQ ID NO: 4, or against partial peptide thereof, and
polynucleotide encoding the protein or polynucleotide
including a part of the base sequence,

(14) The method according to (11) above, which is for the
screening for a preventive/remedy substance for cancer,

(15) An agent for promoting the apoptosis in cancer cells and/or
ihhibiting the growth of cancer cells, which comprises a
substance that controls the expression of a protein comprising
the same or substantially the same amino acid sequence as the
amino acid sequence represented by SEQ ID NO: 6 and/or the
. interaction between the protein and integrin,

(16) The agent according to (15) above, wherein the substance

- 11 -



am no acid sequence represented by SEQ ID NO 6 and
integrin 1is a neutralizing anti body agai nst the

protein, (17) The agent according to (15) above,

wherei n the substance that controls the expression of

the protein conprising the same or substantially the

sane am no acid sequence as the amno acid sequence
represented by SEQ 1D NO 6 is an antisense
tBQ'I:VBHﬁ{: 861 k dehé NTh tish f@k Por aset ey dritee pa10te iga comprising
the base sequence, the base sequence being

g@”?&ﬁé‘fe@f alb anSibstarteakbecamphoneot drsequence as the
ase sequence of polynucl eotide encoding the protein,

a&lé)) IEEdaQS EeﬁEEOEQbPSséﬂtéé%ymeIDW & mrchdntegrin
stance at controls the interaction between the

rotegﬂtgg SEH gﬂgntﬁggd H§alhstUkskapirodldin, t he same

mno acl équence as t ani no aci d sequence
B
tggﬁi. agent f%q'g}?d gﬁ ?ilﬁhégggepli%{rf}%n?ggﬁtlng the same
ogg;&zg{cgn;h%l 3o 2houe: (st old) 4 heosusbalCene! difno acid

n_conprising t

sane or substantially the s m_nq aci d as
seREearen & eREeFSISEu e éEPe&Pni"Qm é‘?ﬁ%%%%%%s

is the protein or partial peptide thereof
ppdlyymgdieottidee i nAinda R Rl &3 85 §SFPEPERNOT ¢ RARE of the base
partial peptide, - 12 (21) The agent accordua? to
sebfipnaieqy ehenbiase isequencephaide CATIR:

cancer,

substantially complementary to a base sequence of

polynucleotide encoding the protein,

(18) The agent according to (15) above, wherein the substance
that controls the interaction between the protein comprising
the same or substantially the same amino acid sequence as the
amino acid sequence represented by SEQ ID NO: 6 and integrin
is a non-neutralizing antibody against the protein,

(19) The agent according to (18) above, wherein the antibody
is an agonist antibody,

(20) The agent according to (15) above, wherein the substance
that controls the expression of the protein comprising the same
or substantially the same amino acid sequence as the amino acid
sequence represented by SEQ ID NO: 6 is the protein or partial
peptide thereof, or a polynucleotide that encodes the protein

or the partial peptide,

- 12 -



(22) A nethod of pronoting the apoptosis in cancer
cells and/or inhibiting the growth of cancer cells,
the nethod conprises controlling the expression of a
protein conprising the same or substantially the sanme
am no acid sequence as the am no acid sequence
represented by SEQ ID NO 6 and/or the interaction

t n the protein and integrd.n, .(23) The npet.ho

ot et 2SR, iy i tioes R i For
preventi¥$yrened for cancer, (24) Use of a substance
Breyentde’ fiededye f8¥pP88683m of a protein conprising

t he same or_ substantially the same ami no acid

(edudmethed PhPERRGEL RE ithesBRBRRREL P it E8BREECHY! SEGI/ or
AD NO 6 and/or the interaction between the protein
izhd biifiegr ithe gdoW#bnwﬁa@ﬁ@p@raﬁeddéhttﬁwwnﬁmi#%iiqﬁgprlses
the apoptosis in cancer cells and/or inhibiting the
cgnéwel 1dhgcbihe exxped ¢ s on( %) a Trreotten gosprdisdga thezsgme or
above, wherein the agent for pronoting the apoptosis
substanténldgl ktheandherambhobatidgs¢dpeence cvgt thof amino acid
cancer cells is for preventivel/renmedy for cancer,
ségaenAenetebedsehtedr BgNSEQ Tor N@:sébshayoe thet interaction
pronotes the apoptosis in cancer cells and/or

beBbebht ¢hehprotewhhagll ¢asegringel I's, the method
conprises using a protein conprising the same or

(29bstaBt hdkhydt Becs2BRndMEBO (20 d aBRGHeNGAiah ke for
amno acid sequence represented by SEQ ID NO 6, or

L al ' = 13 27) A t hod
ppa{r&hghves?%hggg) %gggggﬁcm - (27) A netho

according to rein the protein

(S3TWdSbBY biBsEaEe YhatiSherb1 8lihs 18- 880PoA B protein

comprising the same or substantially the same aminoc acid
sequence as the amino acid sequence represented by SEQ ID NO:
6 and/or the interaction between the protein and integrin, to
manufacture an agent for promoting the apoptosis in cancer cells
and/or inhibiting the growth of cancer cells,

(25) The use according to (24) above, wherein the agent for
promoting the apoptosis in cancer cells and/or inhibiting the
growth of cancer cells is for preventive/remedy for cancer,
(26) A method of screening for a substance that promotes the
- apoptosis in cancer cells and/or inhibits the growth of cancer
cells, the method comprises using a protein comprising the same
or substantially the same amino acid sequence as the amino acid
seguence represented by SEQ ID NO: 6, or partial peptide

thereof,

- 13 -



sequence as the am no acid sequence represented by SEQ
IDNO 6, or partial peptide thereof, is provided in

the formof a cell capable of producing the protein

or the partial peptide, (28) The nethod according to

(27) above, conprises further using any one sel ected
froma group consisting of antibodies against a

protein conprising the sane or substantially the sane

(8 n3 mathddsaqoendéngstbhd2&ii abouei dwbegaancséhe protein
represented by SEQID NO 6, or against partia
cpsptﬁdénghéheoéamendrpsh?ahahemalmg tbacedmagamhpo acid
protein or polynucleotide including a part of the
sbgaensecae nde: HErdreobhcid?28pqlibaceet épreaentedilng SEQ ID NO:
(26) above, which is for the screening for a

6PréY paktY 8/ IesPElyd S Whshrand® §8/preasichid in(Se formebliatdcell
of screening for a substance that pronotes the

c§?9B§85b§ peosaagﬁ? £8t! pravdifr ok nPhbi partha19pepthde,
cancer cells he met hod conprises using a protein

(§9mrue%hé19hw%c%%%m tSY2Fh A Al | ¥ohBe18R¥EF M HEr using

acl d sequence as th mno acid sequence represented
6
<Ry TR bk PEILAGEL A Eipon ssasoss

L B L B TR OB ANE LY 12q ggne amino
aﬁg"??a%aqa%gﬂcgs%:%ﬁce A S otk P Sy v o
b L SoLTheL 2 celly Sapab e of HLOELAR LIS e cotsae
elé >2 1r-1r<_.!;1 ethrgs;ggge?_%cgé dplonlgyriuoc].(esoogltr?eb(:)l.\r/l%luvc\ﬂln%haI §a£€ rc:f the
base sequence thereof,

(29) The method according to (26) above, which is for the
screening for a preventive/remedy substance for cancer,

(30) A method of screening for a substance that promotes the
apoptosis in cancer cells and/or inhibits the growth of cancer
cells, the method comprises using a protein comprising the same
or substantially the same amino acid sequence as the amino acid
sequence represented by SEQ IDNO: 6 or partial peptide thereof,
and integrin,

(31) The method according to (30) above, wherein the protein
comprising the same or substantially the same amino acid
sequence as the amino acid sequence represented by SEQ ID NO:

6 or partial peptide thereof, and/or integrin is provided in

the formof a cell capable of producing the protein or the partial

- 14 -



screening for a preventive/renedy substance for
cancer, (33) An agent for pronoting the apoptosis in
cancer cells and/or inhibiting the gromh of cancer
cells, which conprises an antibody against a protein
conprising the sanme or substantially the sanme am no
acid sequence as the am no acid sequence represented
by SEQID NO 8 or SEQID NGO 10, or against partia
ppeptddeahbépeofinté84inThe agent according to (33)
above, which is for preventive/renedy for cancer

(63%) TAe agaod cicquwdiyig ngot HBOapapbeei, s whidancer for the
cells and/or inhibiting the growth of cancer cells,
soheehingnporsaspaaventlive£psRed9! youetanted€or cancer,
conprising a base sequence or a part of the base

(38flUeNS enﬂhﬁhﬁbﬂohbﬁiH@&ﬂmﬁ&ﬁé?ﬁé@ib%JP@HHbéﬁ%Eﬁﬂyhnd/or
or subsfantially conplinmentary to a base sequence of

iRRIYDHELGO e g%'?ﬁ,&q"l NGr acRheLE BeMisCh JHHdESmp REses an

same or “substantially the same amino acid sequence as
=hEPRdly Bty RN REL ERP, S DYl Byl afe oty
t%%mé% e\mérg J)Safc(ﬂi gé eerpé% vg/sr ettﬁe ya&?ﬁoC%ﬂ’ sequence
7) Kh agent™ f or "prondting the apopt oSS I'n cancer
it ehe aonp v SE0a D oP s el B o g7 rF gl parcial
. ] i ; . —
engSSﬁ%g%¥g€ or activity of a protein conprising

PeRel S bstantially the sane amino acid 15

sequence as the amno acid sequence represented by SEQ
(3P Nehe zgent sesorsdipy B9 (33) above, which is for

preventive/remedy for cancer,

(35) An agent for promoting the apoptosis in cancer cells and/or
inhibiting the growth of cancer cells, which comprises an
antisense polynucleotide comprising a base sequence or a part
of the base sequence, wherein the base sequence is complimentary
or substantially complimentary to a base sequence of
polynuclectide encoding a protein which includes the same or
substantially the same amino acid sequence as the amino acid
seguence represenfed by SEQ ID NO: B or SEQ ID NO: 10,

{36) The agent according to (35) above, which is for
preventive/remedy for cancer,

(37) An agent for promoting the apoptosis in cancer cells and/or
inhibiting the growth of cancer cells, which comprises a
substance that inhibits the expression and/or activity of a

protein comprising the same or substantially the same aminoc acid

- 15 -
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(38) The agent according to (37) above, which is for
preventive/ renedy for cancer, (39) A nethod of
pronoting the apoptosis in cancer cells and/or
inhibiting the growth of cancer cells, the nethod
conprises inhibiting the expression and/or activity
of a protein conprising the sane or substantially the
same am no acid sequence as the anmino acid sequence

segperserd2dhey aBEQol BN se@uencSE@Rp NI tad by $FR ID NO:
The nethod according to (39) above, which is for

8 pcevebdi Ve/Menedy, f or cancer, (41) Use of a substance
that inhibits the expression and/or activity of a

(PBPLEhe £PEHE | ScEGrd ey Sevre(T) salbstantwiaitly thefosane
am no acid sequence as the amno acid sequence

pFEPEREERE Lemdy SESY | EaMdr 8 or SEQ ID NO 10, to

manuf acture an agent for pronoting the apoptosis in

( §9f‘ ‘?Xelrneﬁl%li Soiaﬁgfbﬁlbt'lﬁt}' Ohd i %tpttl& i Of AWdh@fr ¢@Naerand/or
use accordi ng (41) above, wherein

1ﬁ@ %ﬁ&ﬁ%} %#t? téfgcé f‘ PS) Sthd REPKRES éﬁﬁﬁﬁlses

e grow cancer cells is for
&€ o)

l&%‘%ﬁ#ﬁ%e& éﬁ?@*’#%mﬁ"’&“ﬁ%’e %%"ﬁ% P é’a%o%%%ls?s

in cancer | s._.and/or_i,nh | bits f e
o 0, i s B2 AEaltY iEiiane il St

t he sane substantially the ane ani no .

s<BiRIR & e henERIHEnGC A0 SPICE R AT g’é’eﬁ’F@dID NO:

by SEQID NO 8 or SEQ ID NO 10, or partial peptide
8 (Her ID NO: 10,

{40) The method according to (39) above, which is for
preventive/remedy for cancer,

(41) Use of a substance that inhibits the expression and/or
activity of a protein comprising the same or substantially the
same amino acid sequence as the amino acid sequence represented
by SEQ ID NO: B8 or SEQ ID NO: 10, to manufacture an agent for
'promoting the apoptosis in cancer cells and/or inhibiting the
growth of cancer cells,

(42) The use according to (41) above, wherein the agent for
promoting the apoptosis in cancer cells and/or inhibiting the
growth of cancer cells is for a preventive/remedy for cancer,
(43) A method of screening for a substance that promotes the
apoptosis in cancer cells and/or inhibits the growth of cancer
cells, the method comprises using a protein comprising the same

or substantially the same amino acid sequence as the amino acid
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(44) The nethod according to (43) above, wherein the
protein conprising the same or substantially the sane

am no acid sequence as the am no acid sequence
represented by SEQID NGO 8 or SEQID NO 10, or

partial peptide thereof, is provided in the formof a
cell capable of producing the protein or the partia
peptide, (45) The nethod according tQ ) aboye, .
SEEREPCEERER SR BYeEQ ARNGRE 8&5&4 iﬁ lﬁ-oﬁnga Y Bagtial
consi sting of antibodies against a protein conprising

pepéidgnéhgreedipst antially the same anino acid

sequence as the am no acid sequence represented by SEQ |
(KB) Woe BebhoSEX¢CXAing R o3 Jaghiawa, phenedn 8§ pgetein
thereof, and polynucleotide encoding the protein or
cpobynsdhgothdesinel ati aybatpakiadflyt kbebgsmesanippcacid
(46) The nethod according to (43) above, which is for
sthaeenser 2gnilng #fnomea apriey satjieackr eeptgssnbed drie EHDID NO:
cancer, and the |like. The protein conprising the sane
806 VRS TaNkoal 1§, tde peattd alapepeoidei therguEnde gperavigled in
am no acid sequence represented by SEQ ID NO 2, SEQ

thP f¥2m 4r a3 1 PaPeb 16,0 55D HbCNaYy theopr&Eédin bk tHe partial

10, and the pol ynucl eotide encoding the protein are
pape¢htically expressed in cancer tissue, thus can be a
diragnosis marker for cancer. Further, an anti body

(?Egiﬂ'ﬁ:{ m&@ﬁ?ﬁaﬁdgﬂg&ig nd Q_Q'ﬁiisﬁ'ﬂé\?e pebpesleat fet ROr using

pol ynucl e a 7 substance that
S0P PRI RE SRS R AL AR L niBodics againat
aplglec\zlteg{ﬂ Vceonllprreingsidr}/g the same or substantially the same amino
acid sequence as the amino acid sequence represented by SEQ ID
NO: 8 or SEQ ID NO: 10, or against partial peptide thereof, and
polynucleotide encoding the protein or polynucleotide
including a part of the base sequence,

(46) The method according to (43) above, which is for the
screening for a preventive/remedy substance for cancer, and the
like.

" The protein comprising the same or substantially the same
amino acid sequence as the amino acid sequence represented by
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8 or SEQ
ID NO: 10, and the polynucleotide encoding the protein are
‘specifically expressed in cancer tissue, thus can be a diagnosis

marker for cancer. Further, an antibody against the protein,

an antisense polynucleotide to the polynucleotide, and a
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agents for cancer (e.g., colon cancer, breast cancer,
lung cancer, prostate cancer, esophageal cancer,
gastric cancer, liver cancer, biliary tract cancer,
spl een cancer, renal cancer, bl adder cancer, uterine
cancer, ovary cancer, testicular cancer, thyroid
cancer, pancreatic cancer, brain tunor, blood tunor,
etc.) (preferably as preventive/renedy agents for
supebance dtedr contyrdschhe AXPEIBIPR ANGH L prREdVATy of the
cancer, ovary cancer, pancreatic cancer, etc.),,
pageais, fcan be grfts Iy usedpt ot £xampleanasrPreyertive/remedy
agents for inhibiting cancer cell growh, or the
adgelkies fFar tdmnger hee apovesolon i caresepr Qrggst cancer, lung
pol ynucl eotide, antibody and the |like are useful for

caideeNipupdtoitd caicvente sephayedy carmsganoadtoric cancer,
cancer (e.g., colon cancer, breast cancer, |ung

1 DR @ancirQ S £l £a 0pREatE Eatphngepleeantaicer gashailccancer,
cancer, liver cancer, biliary tract cancer, spleen

bLREEF cahBB2l 1a1EHe chhaddslovaaiceincelt citieBe icalearcancer,
ovary cancer, testicular cancer, thyroid cancer,

t S ;e HANGRhc ritaic chueRr, Brag9f tufBE, Bléod tumox,
preferably for a preventivel/renedy substance for

eéﬁ?@i?rgfgﬁgﬁlga r&ROREE ve / FOMOAy GRIATR s £OF BFeds® cancer,
ca : anc

nc ovary r, pancreati c cancer, etc.), a

)
W RSHNSE PR Nl SO | Ry | saster
oA S Le SRS P S U5 GRS fpodqgts 5o
BEPREl B $SLD0CVALL 945 BRNGSL, LLRRNE S IR Sox e
like. Further, the above-mentioned protein, polynucleotide,
antibody and the like are useful for screening for a
preventive/remedy substance for cancer (e.g., colon cancer,
breast cancer, lung cancer, prostate cancer, esophageal cancer,
gastric cancer, liver cancer, biliary tract cancer, spleen
'cancer, renal cancer, bladder cancer, uterine cancer, ovary
cancer, testicular cancer, thyroid cancer, pancreatic cancer,
brain tumor, blood tumor, etc.) (preferably for a
preventive/remedy substance for breast cancer, lung cancer,
coloncancer,prostatecancer,ovérycancer,pancreaticcancer,
etc.), a substance promoting the apoptosis in cancer cells, a
substance inhibiting the growth of cancer cells, or the like.
Brief Description of the Drawingé

Fig. 1 shows a gene expression profile of Democollin-3
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FIG 2 shows a result of admnistering si RNA for a
Denocol i n-3 gene. Fig 2A shows that the cell growth
of human |ung cancer cell line is inhibited by
adm nistering the siRNA; Fig 2B shows that the | evel
of NMRNA expression of the Denocollin-3 gene is reduced
by administering the si RNA; and Fig. 2C shows that
the expression level of a Denocollin-3 protein is
pregaced by adimgi saeibug tamcer RNbSsEEgor8génomBNAs and
gene expression profile of TMASF13 prepared by using
n¥aghbusiagnaernkl ssigsaei gr hgiiRNABNASsd nei ghbori ng
normal tissue origin mMRNAs. Fig. 4 shows a result of

adm nisg er2 nghewRNA Fo5u Bt TdH SIdidi n peber i1k gs 4RNA hDos a
that the cell growth of human breast cancer «cell |ine

Déﬁobabwhtg e 2dEHiY Sheshdes thats tR¥Ace BNy ot MBE human
shows that the | evel "of mMRNA expression of the TMASF13

lgﬁge‘ca{r}:t:h et %@li‘ieg RY AdTnR 34 @kNGy tAen SA Ve r i@ the siRNA;

F13 protein is Iocallzed on a

Ffﬁ_m% ﬁ&%«& EﬁgPrEIHS 1568 !)fflgRNQAﬁkpfégéﬂbﬁgof the

uorescence stail ni ng an romatic fi gure

h an
oFREre L hb rieits 1 SRk, Y AR miEeraa et SIRMR; and
t 3 (I.._ T F13- 3XFLA
FtBorde of 9s e R Ve R oo 1in-
t t th t T. TMASF13-3xFLAG V.
RS RELR el b ERLR Beb e TS LR

TNHSFEEI PGS S RN CBEEF S5 AN o Sof STl Y13 Brepared
by using various cancer tissue origin mRNAs and neighboring
normal tissue origin mRNAs.

Fig. 4 shows a result of administering siRNA for a TM4SF13
gene. Fig 4A shows that the cell growth of human breast cancer
cell line is inhibited by administering the siRNA; and Fig 4B
shows that the level of mRNA expression of the TM4SF13 gene is
reduced by administering the siRNA.

Fig. 5 shows that a TM4SF13 protein is localized on a
cytoplasmic membrane. From left, DAPI staining,
imﬁunofluorescence staining and a chromatic figure combining
them are shown, respectively.

FIG. 6 shows that the TM4SF13 protein interacts with an
integrin-a3 (T: TM4SFl3-3xFLAG, V: empty vector (control)).

FIG. 7 shows that the TM4SF13 protein interacts with an

integrin-a5 (T: TM4SF13-3xFLAG, V: empty vector {control)}.
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of culturing the cell on a plate coated with
fibronectin, and the |ower panels show a result of
culturing the cell on a plate coated with |am nin.
Fromleft, a TMASF13 expressing cell, a LacZ
expressing cell and a nontransfectant (NT) are shown.
Best Mode for Carrying Qut the Invention A protein
used in the present invention is a protein co rising
the sBh®. 0f Shbies arhe aesphrkogamhanganceha Fell by the
sequence as the am no acid sequence represented by SEQ
exprésion o fFSEQMABFNG prot SHY | FhOupper $EQES Nmpw & pesult
SEQ ID NO 10 (hereinafter these proteins are
of ol ttunekng aftey ed 1t onas pglete proateidwaoftht Aébporsehin, and
invention). The protein of the present invention may
the lawepahels s56% al edsand pfirddlitad fripirheetél] drf erplate
exanpl e, hepatocytes, splenocytes, nerve cells, glia

c68t:& witi£ Aldnfirdfn .PapebRaBe fHPNE THRITFAB @&pbressing cell, a
nmesangi al cells, Langerhans' cells, epidermc cells,

LEP: tEebials LRG| Se1 DD Eta KSht SanerElot et | iTLEAES, shown.

snoot h" muscle“cells, fibroblasts, fibrocytes,

myocyt es Bgfsg:te ﬁia?’el $or gg#%gm%’ '0%(‘%:((:) I%P%: InviREsiephages,

T cells, nat u er mast cells,
ettt PR 4 RO HARH R g, protein
T LR Sor USRS PR e fpnacta
B MRS TCIE I o KN R T e
2. 5D O Yir GECAP W0ds e WhGr S0sH0% BepPobhfeto No: 10

present [for ' .
(hereinafter these proteins are sometimes referred to as the

protein of the present invention). The protein of the present
invention may be any protein isolated and purified from cells
[for example, hepatocytes, splenocytes, nerve cells, glial
cells, B cells of pancreas, bone marrow cells, mesangial cells,
ﬁangerhans' cells, epidermic cells, epithelial cells, goblet
cells, endothelial cells, smooth muscle cells, fibroblasts,
fibrocytes, myocytes, fat cells, immune cells {e.g.,
macrophages, T cells, Bcells, natural killer cells, mast cells,
neutrophils, basophils, eosinophils, monocytes),
megakaryocytes, synovial cells, chondrocytes, bone cells,
osteoblasts, osteoclasts, mammary cells, or interstitial
cells; or the corresponding precursor ce\lls, stem celis, cancer

cells, etc.] of human and other warm-blooded animals (e.g.,
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exanpl e, brain or each part of brain (e.g., olfactory
bul b, anygdal oi d nucl eus, basal ganglia, hippocanpus,

t hal amus, hypot hal anmus, cerebral cortex, medulla

obl ongata, cerebellum, spinal cord, hypophysis,

stomach, pancreas, kidney, liver, gonad, thyroid,

gal | - bl adder, bone marrow, adrenal gl and, skin,

nmuscle (e.g., snooth nuscle, skeletal nuscle), lung
g¥ddIe0PhE e d thaMOuFget CRECKED, |LaRRd ti nEusRe nSharpP. “bovine,
small intestine), blood vessel, heart, thynus,

sdplieen, eSabmaral @mﬂyatlsguanﬂlelpers%caﬂlﬁlm present [for
prostate, testis, ovary, placenta, uterus, bone,
ekam@ﬂe,awrpdaeotieaah perg. ofwhireénadepgse pil€sgsory bulb,
brown adi pose tissue) , etc. ] . The protein may al so
ahgygaafpeddenncleuec hbasadl hyengyibhehippdcbyppasghéhadamus,
synthesis or cell-free translation system or a

hiypet kbl aans , iE@tshra Diceditesd heddlda dblairjact askrebellum),
whi ch the nucleic acid conprising a base sequence

?ﬁﬁ@qlEﬁrhheh$ESﬁEyHEB§|QEBﬁa@H‘n@aﬁ@kéa§?QHQﬂﬁ@ylSllver,
ransfect ed e am no acid sequence whish is

goHRat ay iy, {;Qiflsﬁﬂsddéfﬂ %réc;héirz.s@ﬂuga%enai ésmad, skin,
represented by”SEQ D NO' 2, D NO

m@scPEQ(LDy sﬁo% n S gg&oskéﬁetagchugemarrmﬁgamd

sequences F]aVI ng nore

JBLELSEAbLY tﬁﬁgfttggé%nggvéogvlgg avaﬁtegpigepégpegaghx

Yo OF fpre eve nor e

TETH R ML L T
igﬁ enBE7iR aﬁaLybﬂégﬁiEgﬁefgatégéeﬁQEEﬁm>gﬁar%EcPFﬁFentar
uterus bone, joint, adipose tissue (e.g., white adipose tissue,
brown adipose tissue), etc.]. The proteinmay alsobe a protein
biochemically synthesized by a chemical synthesis or cell-free
translation system, or a recombinant protein produced from a

transfectant in which the nucleic acid comprising a base
sequence encoding the above-mentioned amino acid sequence is
transfected. |
The amino acid sequence whish is substantially the same
amino acid sequence as that represented by SEQ ID NO: 2, SEQ
ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8 or SEQlID NO: 10, includes
amino acid sequences having about 50% or more homology,
preferably about 60% homology or more, more preferably about
70% or more homology, even more preferably about 80% or more

homology, particularly preferably about 90% or more homology
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6, SEQID NG 8 or SEQID NG 10, and the Ilike.

Herein, the "~ Honology' neans a ratio (% of the sane
amino acid and simlar amno acid residue to the

total overlapped ami no acid residue, in the best

al i gnnent when two am no aci d sequences are aligned

with the use of a mathenmatical al gorithm comonly
known in the technical field (preferably, the )
antgeest hprebesaby sabout hikctdomose hapelegyonécothe amino
both side of the sequence for the best alignnent).
aThd segwence nshewn dry SEQIDANOE e er SEQ oLD &P :arfi,nSEL LB NO:
simlar in its physiochem cal properties, and the

6exaiQ| BB NOc| 8ider SEMA NG 1d,asgid itde ilike.salerein, the
group such as aromatic ami no acid (Phe, Trp, Tyr),
‘HbinpbhaiyC gm0 aacatlio ((A)aoflghe shme, aihhd,aquod and similar
amno acid (An, Asn), basic amno acid (Lys, Arg,
athi B8 aditd e idleNo atidl toGal, oPep) appdll imiat dcid residue,
i ncluding a hydroxyl group (Ser, Thr) , amno acid
iR@HNBedt A dnméh dGnehat vb @nind hdidequdites Mrle) aligned
and the like.” A substitution by such simlar am no

Wg‘?f‘ & He uREPEE £ thaltRellats 2A a@?_@?%hﬁnfbéﬁﬁor@i‘%ﬂ&idﬁﬁ? in the

protein (thus 1s a conservafive anm no aci

cQURSLLLIEODG {1, RRRGHLL £, OXOUD! £ 801 i COUSEINALL Ve

amno aci ron 1 In the techni cal

48 Shar P08 F BAF 5P S P BB IBHIEBL] LLalpce cor
o B = R % ST SR S SHSO R lBers o
G D SO O 2 3 RARERLS L O LS = an e
<=_=xce]a:rtllzp)>ln=iJ ss iinngcl%cyeo rgon'lai%%y ascci(c):irsi rc]: aaslsglofriietdh TnNgB!sagléAgloup such
as aromatic amino acid (Phe, Trp, Tyr), aliphatic aminc acid
(Ala, Leu, Ile, Val), polar amino acid (Gln, Asn), basic amino
acid (Lys, Arg, His), acidic amino acid (Glu, Asp), amino acid
including a hydroxyl group (Ser, Thr), amino acid having a short
side chain(Gly, Ala, Ser, Thr, Met), and the like. A
substitution by such similar amino acid is expected to give no
change in the phenotype of protein (thus is a conservative amino
acid substitution). A specific example of the conservative
amino acid substitution is well-known in the technical field,
and is disclosed in various documents (for example, refer Bowie
et al, Science, 247: 1306-1310 (1990}).

Homology of the amino acid sequences in the present

specification can be calculated under the following conditions
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(National Center for Biotechnology Information Basic
Local Alignnent Search Tool). O her algorithmfor
determi ning honology of the am no acid sequence is
exenplified by an algorithmdisclosed in Karlin et
al, Proc. Natl. Acad. Sci. USA, 90: 5873-5877 (1993)
[this algorithmis incorporated in NBLAST and XBLAST
program (version 2.0) (Altschul et al, Nucleic Acids

(Reexpedtaidf:r 3402¢ D7) Xpp sanraladdoweidn ma 6Tl ¥ SedloHuM 627
Needl eman et al, J. Mdl. Biol., 48: 444-453 (1970)

£1 Thé i ngl-0 0y has i 8g i) tiempabaesconi g GARqridgmaNCBA BLAST
GCG software package]; an algorithmdisclosed in

(WYELSnANAc ML BT £o A E8echiolddy 1TnfdaRs) i pThBassic Local

algorithmis incorporated in ALIGN program (version
221 QAndft CHed SR 361 ) of & HL SRfHEIen adgiEdrmining

software package]; an algorithmdisclosed in Pearson

h(?r&%g%gy I[D tﬁ_ﬁcthe l\?ﬁl}.n? Acafly %ﬁueﬁ@d@b_’éxé’rﬂﬁﬂi@ﬂé@ by an

1S algorithmis corporated in an FASTA

- PSEL Ml TR S Rt ooe e, niglca . osn,
o8k Faty £ SRUERIC LS e A R g AR LA™
anbXPIST REPREBE BRI POl Bt Y, T AT ot e
Revent26555hor 8403 D8I ELTS dnontovBth o ot pas ity,
T oS5 o S 248 TSGR conis

identity and nost preferably about 95% or nore
alglentthmy,is tinedrpamated do ¢ SARUPFOITSRoWR By CSEQPPHEvare

NG 2, SEQ ID NO
package]; an algorithm disclosed in Myers and Miller, CABIOS,
4: 11-17 (1988) [This algorithm is incorporated in ALIGN program
(version 2.0) which is a part of a CGC sequence alignment
software package]; an algorithmdisclosed in Pearsonet al. Proc.
Natl. Acad. Sci. USA, 85: 2444-2448 (1998) [This algorithm is
incorporated in an FASTA program in a GCG software package],
etc., and these may be also preferably used.

More preferably, the amino acid sequence which is
substantially the same amino acid sequence as that represented
by SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8 or
SEQ ID NO: 10, includes amino acid sequences having about 50%
or more identity, preferably about 60% or more identity, more

preferably about 70% or more identity, even more preferably

about 80% or more identity, particularly preferably about 90%
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4, SEQID NO 6, SEQID NO 8 or SEQID NGO 10. The
protein used in the present invention is a protein
conprising substantially the sane am no acid sequence
as the amno acid sequence represented by SEQ I D NO:
2, SEQIDNGC 4, SEQIDNO 6, SEQID NO 8 or SEQID
NGO 10, and having an activity substantially
equi valent to the protein conprising the amno acid

o5 egientde el v aadtress hprSEQrabl @bt 968 ¢ipmyoe identity,
SEQ IDNGO 6, SEQID NO 8 or SEQ ID NO 10. As the

t & Uhed antird) |aciell Wegletie abibwni by SBQCEDbEG: abpov@EQ 1D NO:
there are, for exanple, the ligand binding activity,

4 ArEE@i ohato: té AnSEyCtD Qi : @it TEEd i kae. NOhel 0.
substantlally eqU|vaIent is wused to nean that the

nat urgg, of rtd?:%ﬁ?t\.:'s\@dt @sths Pﬁébéﬂteﬂhvehﬂlbﬁri‘@ ®fprotein
quality (e.g., physiologically or pharmacol ogically).

cc;gf ll{f ﬁfﬁéﬁ’éﬁ thle sRinet ahinef abR8 spheERBE as the
veﬁ% are pre era |y equival ent, but differences

arrgtr% | VI d E%%{h}éﬁcfeaf%gfé?é%fgia@( %P&g‘iﬁl N8t ihes® 1D NO: 4,

ies times, preferably

SE?C?E@@}CQ % t%%#g&)jd"eg orngﬁﬁ lff\l?f e{@bgﬁd%aélr'i&a% act1v1ty

ar ~wei protein, and t
A o “@Baﬁgemfcnawmgwﬁi
aqil SHEHANE TPReReTIEaLaral B PR e NBd 1D BET E sEQ

described later, conprises screenin for a conpound ,
IR AR i hiTHQ sIB HO: B ol3EQ kR M9: tH protein used in

the invention, or salts thereof. Exanples of th%

pr otAsi hhaﬁd:suarttw@lﬂnegqmvaﬁvéﬁt%wvﬂy described above,

there are, for example, the ligand binding activity, and signal
transduction, and the like. The substantially equivalent is
used to mean that the nature of the activities is equivalent
in terms of quality (e.g., physiologically or
pharmacologically). Thus, the activities of the protein of the
present invention are preferably equivalent, but differences
in quantitative factors such as a level of these activities(e.g.,
about 0.01 to 100 times, preferably about 0.1 to 10 times, more
preferably 0.5 to 2 times), a molecular weight of the protein,
and the like may be present and allowable.
The activity such as the ligand binding activity and

signal transduction can be assayed by publicly known methods,
for exémple, it can be assayed by the method to be described

later, comprises screening for a compound that inhibits the
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i ncl ude so-call ed nuteins such as proteins having (i)

the am no acid sequence represented by SEQ ID NO 2,
SEQID NO 4, SEQ IDNO 6, SEQID NG 8 or SEQID

NO 10, of which 1 or 2 or nore (e.g., about 1 to

about 50, preferably about 1 to about 30, nore

preferably about 1 to about 10 and nuch nore

preferably several (1 to 5, 4, 3 or 2)) ami no acids

agitd vddivep B Ehe(Prgte e ugecntn thel tneepiteRe Orreﬁ%%%@@&eof
by SEQID NO 2, SEQID NO 4, SEQ ID NO 6, SEQI

NO 8Esmmgies| DENChe1proteimhbighdlisr theopraseat mventlon
(e.g., about 1 to about 50, preferably about 1 to
mbduntﬂe’s@e 0@ bed pm:feermbsychtawpmte@naﬁcammg) {andthe amino
much nore preferably several (1 to 5, 4, 3 or 2))
agfidngequictscarepaddedtedi biy) SEQeIbido a,ciSEQ sHyMNnce, SEQ
represented by SEQ 1D NO 2, SEQID NO 4, SEQ ID NG

10, NOEQ | BEYOIDSN®Y 5b6@ SEQND NI, 10n whivHidh Ar o2 DPror more
nore (e.g., about 1 to about 50, preferably about 1
(£Qgah0oathod0.1 FB Do §berFkd e POy abodi@ ak@bbdltad®, more

much nore preferably several (1 to 5, 4, 3 or 2))

p2BrBPaReLASHALE 1 PSYBAR 10 é(ﬁd&diftrﬁﬂbﬂe f‘l:.cféjrablhy several
sequence represent ed by SEQ ID NGO 2, SE(S)

(?EQO ED EIO 3 or 5{%@ IEQMI}% é?bﬂi Id%l%@edlo (11 \Mi‘ﬂec'&mlno

out 1Sto about 50, preferably

SB A B e Ry SETANG, 2ng 0N, s
Eog ,a%gwm za:“bémmmbxgme (RS, 625 & more

(Prifler t8tpotdr o apetts S0000he 4RIt BbREscY oLHDRBbyAS, more

the position of .its insertion,
preferably about 1 to about 10 and much more preferably several

(1to 5, 4, 3or 2)) amino acids are added; (iii) the amino acid
sequence represented by SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO:
6, SEQ ID NO: 8 or SEQ ID NO: 10, in which 1 or 2 or more (e.g.,
about 1 to about 50, preferably about 1 to about 30, more

preferably about 1 to about 10 and much more preferably several
(1 to 5, 4, 3 or 2)) amino acids are inserted; (iv) the amino
acid sequence represented by SEQ ID NO: 2, SEQ ID NO: 4, SEQ
ID NO: 6, SEQ ID NO: 8 or SEQ ID NO: 10, in which 1 or 2 or more
(e.g., about 1 to about 50, preferably about 1 to about 30, more
| preferably about 1 to about 10 and much more preferably several
(1 to 5, 4, 3 or 2)}) amine acids are substituted by other amino
acids; or (v) a combination of these amino acid sequences; and

the like.
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del etion, or substitution is not particularly |imted.
Pref erabl e exanples of the protein used in the present
i nvention include hunman Desnocol | in-3a conprising the
am no acid sequence represented by SEQ ID NO 2
(Refseq Accession No. NP 001932) or the honol og
t hereof (for exanple, nouse honolog registered as
Ref seq Accession No. NP_031908 in CGenBank) .in %er
namwréfﬁ?,rehm e @S9 mesnensiepAiSs g Sare nidsg eted or
acid sequence represented by SEQ ID NO 4 (Refseq )
sUlezteidslted Re. desir Drgd #bovsr, the prwHl p odeibBfingprtion,
ot her mammal s, human TMASF13 conprising the am no
desile trl aveq uen carbrsdpiragsimre dl hyn SEQantB auda sl ¥ Reimgdepd -
Accessi on No. NP055214) or the honol og thereof (for
exanpirefariide koaampdegsr edi sher pdobsiRefiSed e cehsipresent
No. NP-07 9635 in GenBank) in other mammal s, human .
1 ARG A livid e huntdie DR nic el dch -S3e=0) W drseipvae SiEhTet exinino
by SEQID NO 8 (RefSeq Accession No. NP 003261) or

aditeskaiehes tdeF@aint éd PNSEQNENNBL S2 (RedsetxRopkesion No.
nouse honol og regi stered as Ref Seq Accession No. NP

NP PB4 oEepBaNkdmo BEY tHEMIbLA Y10l EQBRPLE|, o€ homolog
amno acid sequence represented by SEQID NO 10

rﬁi{%ﬁéﬁ“&%ﬁﬁéﬁ%ﬁ%@%@@%) MY dhedwm @enBank) in

n the present

ot‘cl'loe‘%:c.}nfa.}nﬁ?gi OB 4 c?é@f‘l)?rg-d%kﬁ%ﬁ'd 48% i@ €he amino acid

represen I N accoraance w e conventi‘onal way of

SSERAIREFPRIE ] B T d AT (B A on No.
NI A L S BRneach e ntor R SR dagnan
TD'1t4hSeE‘]E%r (():toglipr]}iggggr 1I:§(Ia ngm{gg aacr?;cp Ose%%ie%cseeggggggented by SEQ
IDNO: 6 (RefSeq Accession No. NP_055214) or the homolog thereof
(for example, mouse homolog registered as RefSeq Accession No.
NP 079635 in GenBank) in other mammals, human TM4SF6 comprising
the amino acid sequence represented by SEQ »ID NO: 8 (RefSeq
Accession No. NP_003261) or the homolog thereof in other mammals
(for example, mouse homolog registered as RefSeq Accession No.
NP_062630 in GenBank), and human LY-6K comprising the amineo acid
sequence represented by SEQ ID NO: 10 (RefSeqg Accession No.
NP_059997) or the homolog thereof in other mammals.

In the present specification, the proteins and peptides
are represented in accordance with the conventional way of

describing peptides, that is, the N-terminus (amino terminus)

at the left hand and the C-terminus {carboxyl terminus) at the
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represented by SEQID NO 2, SEQID NGO 4, SEQ ID NO
6, SEQ IDNO 8 or SEQID NO 10, the CGterm nus may
be in any form of a carboxyl group (-COOH),
carboxylate (-COO), an anmde (-CONH2) or an ester
(-COOR). Herein, exanples of Rin the ester include a
ClL 6 al kyl group such as nmet hyl , ethyl, n-propyl,

i sopropyl, n-butyl, etc.; a C3_9 cycloal kyl group

r8yRe r%%d:yC'Iﬁp@iE‘é Bﬂrot@i@i QQ@d)&.n thetptresalﬁﬁnjs&my:ln which
group such as phenyl, a-naphthyl, etc.; a C7_14

géi‘ﬁ!ﬁé §H€ hpﬁétélﬁ h@&?ﬁbr% irg atky| agi RUPacedgsequence
enzyl, p henet hyl , etc. or a-naphthyl - Cl 2 al kyl

rQEBPé' erﬂ:‘ é?”ﬂﬁ’*ﬁd‘wémtéﬁd IEN®: 4, SEQ ID NO: 6, SEQ
val oyl oxy t yI group and the |ike. Were the

IBr[Q el c%'zseéjﬁuépr%ﬁ o : prlq)se@he: PRRLHQRUGORESY Be id any form

oxyI gro a carboxyl ate) at a posrtion other

= 1
REPR SO é%i’ﬁé‘%%%%ﬁé”%?“)*??t S e
I | uded within t t d th t
P08k GF AR GIOWID oster in this case may be

t he C—tern1na| esters d scrlb aboye, etc
Furt HSFRAR, GRS 3?1& gefersagcinde,g Cr-s alkyl
present invention_also |nclude thoie wher ei n

JEAMPOS el UPS e EREL, NERY hi MATPEIRN rae?apragvﬁmeg ~butyl,
(e.g., nethionine residue) is_ protected wth

ebe ot ex Carg CyEdop Ly lgorouwp GG &8 CYGAERE Sy “cygighexyl,
Cl 6 al kanoyl, e.g., fornyl group, acetyl group,

et C; )a cs_tlhm:glv\lgeoeprsudte aN-plremyhalo-maphithyls eteaved| Cr-14

invivo and the - 27 glutam ne residue thus forned
atslpyr oghoh ass nat pienyheGe, ahkyki graupubet gt uehenzyl,
(e.g., -OH -SH, am no group, imdazole

phenethyl, etc. or a-naphthyl-C;; alkyl group such as
a-naphthylmethyl, etc.; pivaloyloxymevthyl group and the like.
Where the protein used in the present invention contains
a carboxyl group (or a carboxylate) at a position other than
the C-terminus, the carboxyl group may be amidated or esterified
and such an amide or ester is also included within the protein
used in the present invention. Examples of the ester in this
case may be the C-terminal estefs described above, etc.
Furthermore, examples of the protein used in the present
invention also include those wherein the amino group at the
N-terminal amino acid fesidues (e.g., methionine residue) is
protected with a protecting group (e.g., a Ci-s acyl group such
as a Cj-¢ alkanoyl, e.g., formyl group, acetyl group, etc.);

those wherein the N-terminal region is cleaved in vivo and the
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group, indole group, guanidino group, etc.) on the
side chain of an amno acid in the nolecule is
protected with a suitable protecting group (e.g., a
Cl_6 acyl group such as a Cl-6 al kanoyl group, e.g.,
fornmyl group, acetyl group, etc.), or conjugated
proteins such as so-called gl ycoproteins having sugar
chains; etc. The partial peptide of the proteipn used

Ii amndig reasiiue i%tﬁ%ﬁ‘%%%é’%ﬁg]ﬁgﬁ Rila 7 d:rsﬂfse
as it is a peptide having a partial amno acid | |

wheRidh Ge SBPSEREUBREL 62 0 usePHm SHe pREBENITOVRN ditidazole
descri bed above and has the activity substantially .

grsp,valnstotlet grobpt ofanhdipe aroup usdE i nopheheretdetchain
i nvention described above. Herein, the "activity

ofs alps banhivab tydetmitied ewil'eandand st heoteptedswhehta onudable
above. The "activity substantially equivalent' can

praltsrtisqgzaued(¢ Ng 8, SA0E MadWkEIgroap Bnchhes @a€e ¢aflkanoyl
protein used in the present invention as above

grtRil,i engd., FermeXadithes, tHRits/lageoupgdepep) | des conjugated
containing, e.g., at least 20 or nore, preferably 50

prt I subBl &s NSl @By g19coprori®s AHE¢AngD$®gar chains;
preferably 100 or nore and nost preferably 150 or

etdre amno acids, in the constituent amno acid
sequence of the protein used in the present

i nve'ﬁlieopar@igi ég%$3%ééfl tﬂ@%dfg‘@ei'ﬁeﬁjsé@ frlﬂechhe present

present nventi o peptides contal ning the

sr RS Ay B BesBilDn udnd 4, 1858 BpTRIE naing
a é}ﬁ%gg%ﬁin%oaggg sneyq%%n%%r (e)fq:rheé‘ %G:%Qleg.nsggeecﬁ ?_ln éﬁetporesent
invention described above and has the activity substantially
equivalent to that of the protein used in the present invention
described above. Herein, the ‘activity substantially
equivalent’ means the same as mentioned above. The ‘activity
substantialiy equivalent’ can also be assayed in a same manner
as in the case of protein used in the present inventibn as above
mentioned.

For example, there are used peptides containing, e.g.,
at least 20 or more, preferably 50 or more, more preferably 70
or more, much more preferably 100 or more and most preferably
150 or more amino acids, in the constituent amino acid sequence
of the protein used in the present invention, etc.

The partial peptide used in the present invention may be

peptides containing the amino acid sequence, of which 1 or 2
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or 2)) amno acids may be deleted; to which 1 or 2 or

nore (preferably about 1 to about 20, nore preferably

about 1 to about 10 and nuch nore preferably severa

(1 to5, 4, 3 or 2) ) amno acids nmay be added; in

which 1 or 2 or nore (preferably about 1 to about 20,

nore preferably about 1 to about 10 and nuch nore

preferably several (1 to 5, 4, 3 or 2)) am no acids
ofB}bhe (presertpdy sbonth Wiicchbdéubr2® coreppeeferably about

(preferably about 1 to about 20, nore preferably

1abeUWbdut o @hoid mlsh sedopsl ferablyr ekeeablly (1stwebal 4, 3
(1 to 5, 4, 3 or 2)) amno acids nay be substituted by

oPLPE] ARG ACidS mdyp bdeddrétdd) BEPiitsh usesl i éhemore
present invention, the C-termnus may be in any form

B PSP B ROt R € ppevbaly nd ki ot
1037 ) o SRESESLLI SR (RLEL) 4550 1) N
2ER00 oy T B Rer Lo e R ORI A PR (RPPF 8L BB about
1 5 BapEh G Bere re Coranky Aron SatButolo d puch nore
R REHRLY rRRTRY B, Uiy beof S 19 Dk diiie (RrA0E J1gY be
R Ry eSS 507 G Rl S SR LS P Uamou
present invention also includes those wherein the
2@niesegrrrferablhabony 1 fpahantndl . ARABI R P TeRT gEREablY
(e.g., nethionine residue) is protected with a
seratatt (Ingogbpub; I leasd) hhembne acidwmagr Bengpbstituted by
other amino acids.

In the partial peptide used in the present invention, the
C-terminus may be in any form of a carboxyl group (-COOH), a
carboxylate (-CO0”), an amide (-CONH;) or an ester (-COOR} .
Herein, as the ‘R’ in ester, same ones as in the protein used
in the present invention can be exemplified. Where the partial
peptide of the present invention contains a carbo:;yl group (or
a carboxylate) at a position other than the C-terminus, the
carboxyl group may be amidated or esterified and such an amide
or ester is also included within the partial peptide of the
present invention. Examples of the ester in this case may be
the same as C-terminal esters described above, etc.

Furthermore, the partial peptide used in the present

invention also includes those wherein the amino group at the
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region is cleaved in vivo and the glutam ne residue

thus formed is pyroglutam nated; those wherein a

substituent on the side chain of an amno acid in the

nol ecule is protected wwth a suitable protecting

group, or conjugated peptides such as so-called

gl ycopepti des having sugar chains; etc.,.as in the

protein used in the present invention described above.
NFbhermpnil almireptdddel ueed duest lfe.pt eseathiouénei pashdye) is

al so be used as an antigen for producing anti bodi es.
pEHEPESE Qiith Hbrotechahy gtoRepthdseudesiréin tthe N-terminal

present invention, nay be a free form or salt form
rébloh S &t EVEatEEOUNRAYD akd@ R §SePAmEREUddikhld @hus formed

unl ess otherw se specified). As the salts, salts wth

igiy%%&}ﬂgéa&?i'da}‘tﬁﬁ%tﬂc%@ aHYed$ hesfbstitleheaBhCthe side
acl ds, |

organi c acids, etc.) or bases (e.g., alkal

cﬂgir?l?gg%ﬁ Samf d&%l%ld(li)rﬁ S RD o WS Ol 091 Sl d dcted with a

accep e acl tron salts can be used. Exanples

: aerd | salts ‘can be used B
sfie P Sheden s Siond™ f b e g e AR Ssuch as
hyd ' i d,, .sul fuyri id), i, t LC
ot 1 G et etan e Vo e Phalply Bef 3°8e74n the
PERELn 4399 i HRE PRRATEE ATVERCAR (9ot th e e

ol ¢
aci d, nethanesul fonic acid, benzenesul fopnic acid) and
nay also

the ITheeparhiaprensiiciqeegdiin thePsrseot 1rveRht?

may be manufactured by publicly known _nethods used to
beutsdd as Fotatigg L97 e edraind raiieitRb dded

animal cells or tissues described above.

SpeciThec pirogeimanoel its pastink Raptdsld ysgdein the present
invention, maybe a free form, or salt form (it is true throughout
the present specification unless otherwise specified)}. As the
salts, salts with physiologically acceptable acids (e.g.,
inorganic acids,.organic acids, etc.) or bases (e.g., alkali
metalsalts,etc.),preferablyphysiologicallyacceptableacid
addition salts can be used. Examples of such salts include
salts with inorganic acids {e.g., hydrochloric acid, phosphoric
acid, hydrobromic acid, sulfuric acid), salts with organic
acids (e.g., acetic acid, formic acid, propionic acid, fumaric
acid, maleic acid( succinic acid, tartaric acid,.citric acid,
malic acid, oxalic acid, benzoic acid, methanesulfonic acid,
benzenesulfeonic acid) and the like.

The protein used in the present invention may be

manufactured by publicly known methods used to purify a protein
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honogeni zed in the presence of surfactant, and then
crude tissue extract fraction obtained is subjected
to chromat ography techni qgues such as reverse phase
chr omat ogr aphy, ion exchange chromatography, affinity
chromat ogr aphy and the |i ke, thereby the proteins
used in the present invention can be prepared. The
protein used in the present invention or its partia
£PERtILEE &Y he riabliaciad edibpipoblisl prikhbasuastdegrribed
for peptide synthesis. For the nethods for peptide
a5y hesipec iffalcaX8/ 1P Infammadiildie it isehieds phase lsymtaresi s
or liquid phase synthesis may be wused. That is, the

hc &l - 88BN G5 ?&e@@h@@ ACk@efhboaneprandonshidruide tissue
e protein or s partial peptide used in the

eﬁ%fﬁé@ fQH@f%%ogbﬁé conpensad vkt dd tHe elRpdhatdgraphy

ere e pro uct contalns protecting groups,

S5 PSR 19, BERHPRe S1¢ PTRISALR g [ hon cxchange

ern-(pepti Iicly krown nethods for
Céﬁ%§§¥$§¥%§€%gggf'l ép%ékgﬂaeggkgﬁpgpéﬁéqg%%ﬁg&?r°H§§reby
b BT B OO0 ol S e o
$8PLgﬁ%;gggyéggfsgeﬁggﬁaﬁﬁgéhgggn@pfgg?nglﬁé6%?at%bﬁértlal
p&‘ﬁé@?ﬁag' é%nifﬁéigfﬁw.exeﬁi iyyaﬂc%gﬁr@gﬁ RS for
pégﬁggz synthesis.

For the methods for peptide synthesis, for example,
either solid phase synthesis or liquid phase synthesis may be
used. That is, the partial peptide or amino acids that can
constitute the protein or its partial peptide used in the
present invention are condensed with the remaining part. Where
theproductcontainsprotectinggroups,theseprotectinggroups
are removed to give the desired protein (peptide). Publicly
known methods for condensation and elimination of the
protecting groups are, for example, described in (i) to (v)
below.

(i) M. Bodanszky & M.A. Ondetti: Peptide Synthesis,
Interscience Publishers, New York (1966)
(ii) Schroeder & Luebke: The Peptide, Academic Press, New York

(1965)

(iii) Nobuo Izumiya, et al.: Peptide Gosei-no-Kiso to Jikken
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(iv) Haruaki Yajima & Shunpei Sakaki bara: Sei kagaku

Ji kken Koza (Biochem cal Experinent) 1, Tanpakushitsu
no Kagaku (Chem stry of Proteins) 1V, 205 (1977) (v)
Haruaki Yajima ed.: Zoku |yakuhin no Kai hatsu (A
sequel to Devel opnent of Pharnmaceuticals), Vol. 14,
Pepti de Synthesis, published by H rokawa Shoten The

rotein (peptide) obtained in the above manner , _be
(BRF1FF RRANRFPIHIBRES RE aP%?fb%Ee PR ERESA S Jom Rk Vied by
such as solvent extraction, distillation, colum
Marrzrmteyr aph9/5) 1i qui d chr omat ogr aphy and
recrystal lization. Wen the protein (peptide) obtained
(i) Hhosuakdv¥ahrhédthunpel fakakibarpsrigikagakghIpkken Koza
converted into an appropriate salt by a publicl .
( Bdrmvhrenust b @xpe riitnentrd di f Teapaspshdbsuars KayaMea/Cthﬂestry
protein (peptide) is obtained in a salt form it can

obhePratonmures k eIV, &b a(¥3E8 formor other different salt
formby a publicly known nethod or its nodification.

(V10 HalaasSira g 1inBeadpr OtZeik Dyakthipand ikdilaphi d& segdel to
in the present invention, or am des thereof,

DSATHE R [9F rikdhbabueicasisns vbat atp mestidorsynthesis,
protein synthesis may be wusually used. Exanples of

puBIGIHLS B\ divd e et hyl  resin, hydroxymet hyl
resin, benzhydrylam ne resin, am nonethyl resin,

4- be | : )
§- ooty pRenpaleone) E88kigg 1y the shove mamner may

beg'gpx%g.g%%\éggnhggﬁ ggis%ég Il%mél kﬁ%%haghggﬁl:mﬁoﬁeﬁéfhods such
as solvent extraction, distillation, ceolumn chromatography,
liquid chromatography and recrystallization.

When the protein {peptide)} obtained by the above methods
is in a free form, it can be converted into an appropriate salt
by a publicly known method or its modification; conversely when
the protein (peptide) is obtained in a salt form, it can be
converted into a free form or other different salt form by a
publicly known method or its modification.

To synthesize the protein or its partial peptide used in
the present invention, or amides thereof, commercially
available resins that are used for protein synthesis may be
usually used. Examples of such resins inciude chloromethyl
resin, hydroxymethyl resin, benzhydrylamine resin,

aminomethyl resin, 4-benzyloxybenzyl alcohol resin,

4-methylbenzhydrylamine resin, PAM resin,
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4-(2', 4" -di met hoxyphenyl - hydr oxynet hyl ) phenoxy resin,
4- (2', 4'-di met hoxyphenyl - Fnoc- am noet hyl ) phenoxy
resin, etc. Using these resins, amno acids, in which
a-am no groups and functional groups on the side
chains are appropriately protected, are condensed on
the resin in accordance with the sequence of the
obj ective protein according to various condensation
4 ey oo ymethy bist inkmiren i t deebapidopetnel fREWE, the
reaction, the protein or partial peptide is excised
pélyacryhamidsiresind, at the sane tinme, the protecting
groups are renoved. Then, intranol ecul ar disulfide
4 00; 4 brdimek haagiheny 1-shyqerf pnetsy 1 rplendxh| sesin,
di luted solution to obtain the objective protein or
4pazt ol -papdtdexyshenyil dfsod-han bodetinnl) ephrtexyaresan, etc.
of the protected am no acids descri bed above, a

pyPhd elve M AINMAL g nceagerlsS anakhabheaf kiR oy eblips and
synthesis may be used, and carbodiimdes are

FRREL 1 S B Youd &deratd 6 dex admh B%s A réUppropriately

car bodi i mdes i ncl ude DCC

=@l S | IgH 4 in i dance with the
pﬁ?ﬂ(}t %d, oa‘l{éé%n% L e resin in accor

N am nopr opyl ) carbodi i m de, etc.

S{%‘%{‘S&% tnéf" 2%!11.[% Irbn%e?%t{:ievcv‘ﬁe té{?@@@iﬁ Sacd S PUES LaL DSRS0

a racem zation inhibitor
. HOBt t ] { t
cqfidieation me RroreRr Rl ghy RIeR A TR Yy’ D ArRbe prd of
CHE TSROy Y BB s PRSP IwBaPhs C8at gt REedatrom

thus activated protected am ho acids to the resin

the resananhat (e $ame fimeat BhE RF O ESd Q0I AR T 8 T8 T FRoved-

Then, intramolecular disulfide bond-forming reaction is

performed in a highly diluted solution to obtain the cbjective
protein or partial peptide, or amides thereof.

For condensation of the protected amino acids described
above, a variety of activation reagents available for brotein
synthesis may bé used, and carbodiimides are particularly
preferable. Examples of such carbodiimides include DCC,
N,N'-diisopropylcarbodiimide,
N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide, etc. For
activation by these reagents, the protected amino acids in
combination with a racemization inhibitor (e.g., HOBt, HOOBt)
may be added directly to the resin, or the protected amino acids
may be previously activated in the form of symmetric acid

“anhydrides, HOBt esters or HOOBt esters, followed by adding the
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or condense themw th the resin may be appropriately

chosen from solvents that are known to be usable for

protei n condensation reactions. Exanples of such

solvents are acid am des such as

N, N- di met hyl f or mami de, N, N-di et hyl acet am de,

N- et hyl pyrrolidone, etc.; hal ogenated hydrocarbons

such as nmethylene chloride, chloroform etc.;
taligohet svauel psotéetéluanorbhacblls ebcthesukbdni des

such as di nethyl sul foxide, etc.; ethers such as

PYT i dbdibverth X0 ud i tiiaiatiedtheepeot ectietdr ahéao acids

such asacetonitrile, propionitrile, etc.; esters such

o@%@ﬂs@ﬁﬁéﬁkﬁtrﬂ:mﬂr%ﬁ b ab@&ﬁproﬁflﬂ’@@l?mlicai@ from

m xtures of these solvents. e reaction tenperature

sb§v?ﬂ Qlf’r(é@taexley knoAS R HEamdlte rf%i?cgﬁrks'ﬁ@% &Qnaénsatlon
cab

app eto proteln bi nding reactions and
sel n P4 P! th'a\fn dedd&uch as
r?%gg%%¥ he"ac |va %ﬁfﬁogg%? nggrégaf?%%s afé use(‘JIJc

n9gn g an_exgess o& # he

el %x%ﬁomam%éam Nei-SufabfyfabbPBRLac S

reacy i whep .t he copdensat t
NEBACBHCEVTERL KPP B ShRDT cbeloBSmPERd W £bEhplbns! Bicn as

condensatlon reaction w thout repoval ? h g h as
mpEly EeRF nghlgF bdps. SheRCTAE coRbiEnsaf 1 oA P 5%y BYC

insufficient even after _repeating the rgact E 1foxid
tuhEbueredthaneb, aGcty sHdfaxdppratueh an dhngEByfgulfoxide,

anhydri de or acetylimdazole to avoid any possible
ebéf etthers Bech s pyréfinee adi¥ane prateahvsir furane ete./

functional groups that should not be - 34 involved
nitrihes sexbtd Dacetontis rtle; tprepienittible, epeot ttigrp such

groups, elimnation of the protecting groups, .
asaicithatli aveodté hethyl acetate, etc.; or appropriate mixtures
of these sclvents. The reaction temperature is appropriately
chosen from the range known to be applicable to protein binding
reactions and is usually selected in the range of approximately
-20°C to 50°C. The activated amino acid derivatives are used
generally in an excess of 1.5 to 4 times. The condensation is
examined using the ninhydrin reaction; when the condensation
is insufficient, the condensation can be completed by repeating
the condensation reaction without removal of the protecting
groups. When the condensation is yet insufficient even after
‘repeating the reaction, unreacted amino acids are acetylated
with acetic anhydride or acetylimidazole to avoid any possible

effect on the subsequent reaction.

Protection of the functional groups that should not be
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functional groups involved in the reaction, and the

like may be appropriately chosen from publicly known

groups and publicly known neans. Exanples of the

protecting groups used to protect the starting am no

groups include Z, Boc, t-pentyloxycarbonyl,

i sobor nyl oxycar bonyl , 4-net hoxybenzyl oxycar bonyl ,

d-zZ, Br-Z, adanmantyl oxycarbonyl, trifluoroacetyl, .
iphé hee@\in ther mydctidh nift the headtsingphangirials, protecting

di phenyl phosphi not hi oyl , Fnoc, etc. A carboxyl group

gE@HpHE efialieciadrbyf thelprotedying esbotipsf,i sativat {omof the
the formof linear, branched or cyclic alkyl esters

f@ﬁcﬁﬂ?né‘i Kyf@uﬁs glnvd@éa/ lin ethkylreapiaRyl,, abdt Yhe like may
utyl, cyclopentyl, cyclohexyl, cycloheptyl,

b@é %&ilatea.ﬁﬁg@é‘ﬁ ¥rom &Eﬁliclﬁrk%'ol% ?rou s and publicly

icatio e.g., esterification in orm of

Y, 4-ni trobenzyl ester, 4-nethoxybenzyl
kﬁg§% rllegzrj-échlorobenzyl ester, benzhydryl ester, etc.),

DS (5,5 EE ke B UG A v orotecy the
s E 50 i ge %?%?é%fwiﬁ%@ﬁg‘? or S5 n%?f%%‘rbmyl

3 00 YL LSRR O BB LT A G Tl BT~
QAR et SRERY b, BT DT A Lk eh A FoRRY L

derived fromcarbonic acid - such as

Zﬂutmmﬂmmmewbuwl@twmw HRbepl, ofmoc, etc.
Exanpl es of a group appropriately used for the
et herdi fdaxiidxyl group can be protected by, e.g., alkyl

esterification {in the form of linear, branched or cyclic alkyl
esters of the alkyl, e.qg., methyl, ethyl, propyl, butyl, t-butyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 2-adamantyl,
etc.), aralkyl esterification (e.g., esterification in the form
of benzyl ester, 4-nitrobenzyl ester, 4-methoxybenzyl ester,
4-chlorobenzyl ester, benzhydryl ester, etc.}, phenacyl
esterification, benzyloxycarbonyl hydrazidation,
t-butoxycarbonyl hydrazidation, trityl hydrazidation, or the
like.

The hydroxyl group of serine can be protected through,
for example, its esterification or etherification. Examples
of groups appropriately used for the esterification include a-
lower (Ci-¢} alkanoyl group, such as acetyl group, an aroyl group

such as benzoyl group, and a group derived from carbonic acid
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i ncl ude benzyl group, tetrahydropyranyl group, t-butyl
group, etc. Exanples of groups for protecting the
phenol i ¢ hydroxyl group of tyrosine include Bzl,
Cl2-Bzl, 2-nitrobenzyl, Br-Z,. t-butyl, etc. Exanples
of groups used to protect the imdazole noiety of

hi sti di ne include Tos, 4-nethoxy-2,3,6-trimnethyl-

benzenesul fonyl, DNP, benzyl oxynethyl, Bym Boc, Trt,
sWrbcas kerzylexytarhonite QR4 %gqug%rli?ﬁr&%ecq;%p, stc.

groups, there are wused catalytic reduction under, _. .

E o bee o fasgtbop appatcmrq'@*eesﬁmc»tsecbffoa the gigrifrgation
as Pd-bl ack or Pd-carbon; an acid treatnent wth

imahydis MemApldgogen, ftetorahiedrompy hamek @ Howm.c tabpgyl group,
trifluoronethanesul fonic acid, trifluoroacetic acid,

ef.a mxture solution of these acids; a treatnent
with a base such as diisopropyl ethyl am ne,

tri etgpdrgsl & o fPyRBupSI fEr Protm qreirmy ithe; phedotitomydroxyl
with sodiumin liquid ammonia, etc. The elimnation

gRbug Ner REPEESEA NG e Be 1t he136Bd1] r pandendbenzyl, Br-2,
descri bed above is carried out generally at a

£t atyre of approximately -20C to 40C. In the acid
treatnent, it is efficient to add a cation scavenger

such ﬂ?ﬁﬂﬁ%ﬁg??ﬁ??! \asé?& h%_(?j:{l‘boﬁfgc.@c tReCiR$8bzole moiety

p-cresol, utanedithiol, 1,

o SHRNSHI B o RS ORSRy 205 creinecmt,
béﬁ%ﬁééé@&%%%gﬂfﬁhﬁ%%ﬁg%%%}igg§ﬁbfﬁyi?nﬁﬁﬁg ﬁgc? Trt, Fmoc,
etc.

To eliminate (split off) the protecting groups, there are
usedcatalyticIeductionunderhydrogengasflmwinthepresence
of a catalyst such as Pd-black or Pd-carbon; an acid treatment
with anhydrous hydrogen fluoride, methanesulfonic acid,
trifluoromethanesulfonic acid, trifluorcacetic acid, or a
mixture solution of these acids; a treatment with a base such
as diisopropylethylamine, triethylamine, piperidine or
piperazine; reduction with sodium in liquid ammonia, etc. The
elimination of the protecting group by the acid treatment
described above is carried out generally at a temperature of
approximately -20°C to 40°C. In the acid treatment, it is
efficient to add a cation scavenger such as anisole, phenol,
thioanisole, m-cresol, p-cresol, dimethylsulfide,

1,4-butanedithiol, 1,2~ethanedithiol, etc. Furthermore,
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Fornyl group used as the protecting group of the

i ndole of tryptophan is elimnated by the aforesaid
acid treatnent in the presence of 1,2-ethanedithiol,
1,4-butanedithiol, etc. as well as by a treatnent
with an alkali such as a dilute sodi um hydroxi de
solution, dilute amonia, etc. Exanples of t he

act i vat ed carboxyl groups in the start . materi al
2 i et iRt ¥pRheRY #ﬁ\@w rY thA ing gggup for the

acti vat ed esters [esters with al cohol S g

ipkdr aRie ofdphitislineia, I@rrtqv%maobﬁ%%men with thiophenol.
2, 4-di ni trophenol, cyanonethyl al cohol,

Foymy r@monsemthe I3k EeGEiRE i gAY of the indole of
N- hydroxypht hal i m de, HOBt)]. As exanple of the

t gt i opha 1saaimllgabejqbby1 bhe M@@eramdwgcwdtweaﬂmenmgn the
correspondi ng phosphoric anides are enployed. In

pEasdies ofel fiee thorn e th 1% hg 1t Hebatrbdes ichibhe efesi medwell
protein or partial peptide, for exanple, the

afiboay boxytm@nOwl thain blikagardoty aker dl hat e apidiameaydroxide
is first protected by am dation; the peptide

sd IOt SH N)dChaid) drnddte, exdended from the amino group
side to a desired length. Subsequently, a protein or

par t isglanRARId ge. tHé”aZﬁ@h.GQt@B' d’afﬁlﬁ(ﬂ gt86hbNth §heUPtarting
of the NFterm nal a-am no group of the peptide chain

pept % | nldvﬁ gﬁ{ee% ﬁ%ﬁﬁ%{gﬁ% ég}?%%%ﬁbde?'heaudes’
acq‘_f aést %#hfgslte%so . has, Pedh £! 1éﬂe§at ed, ar e

ure WO pro el ns or pept are -

ah zﬂsedéo'h%daaa. SURERUE R —
c;}ar}l%mseat ylaglgg oE.I, ki::edn;t.trophenol HONB, N-hydroxysuccimide,
N-hydroxyphthalimide, HOBt)]. As example of the activated
amino groups in the starting material, the corresponding
phosphoric amides are employed.

In another method for obtaining the amides of the desired
protein or partial peptide, for example, the a-carboxyl group
of the carboxy terminal amino acid is first protected by
amidation; the peptide (protein) chain is then extended from
the amino group side to a desired length. Subsequently, a
protein or partial peptide, in which only the protecting group
of the N-terminal o-amino group of the peptide chain has been
eliminated, and a protein or partial peptide, in which only the

protecting group of the C-terminal carboxyl group has been

eliminated, are manufactured. The two proteins or peptides are
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above. After the protected protein or peptide obtained

by the condensation is purified, all the protecting

groups are elimnated by the nethod descri bed above

to give the desired crude protein or peptide. This

crude protein or peptide is purified by various known

purification neans. Lyophilization of the major

fraction gives the amde of the desired protein or
coefdnged it prapaned lod cbeespliventpr desrnibedpabeyge, The

for exanple, the a-carboxyl group of the carboxy _
déei il NJf B8R nepedenkaision vedendied arethe ¢egier ag described

al cohol to prepare the amno acid ester, which is
ab&Fd oOvedthy PheGeEIE@st &d Pirodle ihoot st e cdittiadmest by the

the am dated protein or peptide above to give the
cOE3di ok i GES I flL0F Q! &AL Whdapisttect e guasiupsilare

pepti de of the protein used in the present invention
efﬁlﬁ.rpﬁté@w AHM LR HYE Cle@RYibadt BBoReOtBi giveethéndesired

€ present” invention with an appropriate peptidase.

Fu e Ly wsed g eSRt iy Y ipdptdide is
Crp%#% irk%\ o%%ﬁi%?%%ﬁ? gg%sa:%gg@"ge manuf act ur gg@by

cul turi a_transf i1 nuc h{Eization
p%{ﬁ%g& Kgr%gﬁg%q%v%ﬁlé_ﬁ (2N AImBRh KT iaﬁ%hﬂ

and y separating an

uri fying t pratein.or patti -pepLid f i

Bt e Rl L oTh S 3% el BBt ERernEhg; A% a8 protedn

protein used in the present invention or its partia
ohgtRtde may be DNA or RNA, or DNA/RNA chinera, and

preferably is DNA. 38, In addition, the .

pol ViRUBFEBRFaEhmesheTa fasdR Rt InRg Pptide, for example,

singl e-strand. The doubl e-strand may include a, s
the a-carboxyl group of the carboxy ferminal amino acid is

condensed with a desired alcohol to prepare the amino acid ester,

which is followed by procedures similar to the preparation of
the amidated protein or peptide above to give the desired
esterified protein or peptide.

The partial peptide of the protein used in the present
invention can be manufactured by cleaving the protein used in
the present inventibn with an appropriate peptidase.

Further, the protein used in the present invention or
partial peptides thereof can also be manufactured by culturing
a transformant containing polynucleotide encoding the same and
then by separating and purifying the protein or partial peptide
from the obtained culture. The polynucleotide encoding the
protein used in the present invention or its partial peptide

may be DNA or RNA, or DNA/RNA chimera, and preferably is DNA.
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doubl e-stranded DNA, a doubl e-stranded RNA, and DNA:

RNA hybrid. The single-strand may include a sense

strand (that is, coding strand) and an anti sense

strand (that is, non-coding strand). The

pol ynucl eoti de encodi ng the protein used in the

present invention or its partial peptide can be

exenplified by genom c DNA, genomi c DNA |ibrary, cDNA
Imad%qnom%wowqm%.@x beurarflowRMg i rand, or

siman, horse, sw ne, sheep, goat, canine, feline,
singreesstpiand + aThendovb lersband maystiacludet@ ) cells

[for exanple, hepatocytes, splenocytes, nerve cells, _
dwiblad - sietdraje PDNA| lasdofib banst easded &N, nand BNA¢ BNRAs1ybrid.

nmesangi al cells, Langerhans' cells, epidermc cells,
Tiepistihefliedls ta@inds maygbht Bhide el Issnsendatrbeld 4kheelis, coding

snooth nmuscle cells, fibroblasts, fibrocytes,
st and hAtaselténséd Bavendgthat (e, gnonfasd bphagesand) .

T cells, Becells, natural killer cells, mast cells,

neut meRhido3 yritRaItilde eeRYdiokNithe esded in the

nmegakar yocytes, synovial cells, chondrocytes, bone

piedrt ineéhr%%};gﬁ21;@55%9%@%@9@@@4& peebksmpPified by

Interstitia or the correspondi ng precursor
i em ; Qﬂﬁcﬁr'bx‘\aex] L [ﬁ@]?-c%érigfe@%om an
g%ﬁ%%%%éﬁ&heﬁgﬁgtc(:ce $are present [for exanple, o

brai.-n or each part of brain.(e | f

et &l Boafy BEPLfsh cpusaly MGLEEY QA sheep,
t hal anus, h f hal amys, cecebral, cortex, a

IU oRGHLAS CHY CHOT AR Bt Al 2o HCURsoPRY S g, hamster,
stomach ancreas, kidpey, liver, - onad

ety o HLS Q4 S H0RiLF . PBBASORIEF W, SR eY Lot uRgzve cells,
skin, nuscle, lung, gastrointestinal tract (e.g., )

glizdgeelhses? iaed lsnaf pancreas, bone marrow ce 1s, mesangial

cells, Langerhans' cells, epidermic cells, epithelial cells,
goblet cells, endothelial cells, smooth muscle cells,
fibroblasts, fibrocytes, myocytes, fat cells, immune cells
(e.g., macrophages, T cells, Bcells, natural killer cells, mast
cells, neutrophils, basophils, eosinophils, monocytes),
megakaryocytes, synovial cells, chondrocytes, bone cells,
ostecblasts, osteoclasts, mammary cells, or interstitial
cells; or the corresponding precursor cells, stem cells, cancer
cells, etc.]; or any tissues where such cells are present [for
example, brain or each part of brain (e.g., olfactory bulb,
amygdaloid nucleus, basal ganglia, hippocampus, thalamus,
hypothalamus, cerebral cortex, medulla oblongata, cerebellum),

spinal cord, hypophysis, stomach, pancreas, kidney, liver,
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smal | intestine), blood vessel, heart, thynus, spleen,
subrmandi bul ar gl and, peripheral blood, prostate,
testis, ovary, placenta, uterus, bone, joint, adipose
tissue (e.g., white adipose tissue, brown adi pose
tissue), skeletal nuscle, etc.], synthetic DNA etc.

The genom ¢ DNA and cDNA encoding the protein used in
the present invention or its partial peptide can be
gatigdcthyraim) idaldd i deelry evrs machakin Riegndlbgland, skin,

(hereinafter, abbreviate to "PCR') and Reverse _
MU ES,CL Pk ASers tRGR niteatdinadf t wact dbboevikarge dntestine and
"RT-PCR') with the use of each genonic DNA fraction,

srd1d tigfad stV )0 BIRNA fueaid1gn hatsensr edhyrfusomsidieen,
above-described cells or tissues as a tenpl ate.

sUBHdMEbuldiegd8AaM e Alih A DDt d,heeptdbeiavary,

used In the present invention or 1ts partial peptide

J | v cl fr I3 d.y.ar whit
p%%‘?ﬁ%ﬁxﬁfé Hohe,ClieH | RGO G JMA (d.yy.gr white

ar'y which-are prepared by inserting the

anP@?ggsgpg%ﬁ&r‘f agl}.lgo @ngi.%%%t‘gj , SRAQabécie, etc.],

prepar e above-descri cells or tissues
o i BRI ShECtBhontld S430LARNCON hctiing che
P s b s AR BB b 0B peptice
R

base sequence hybridi zabl e tao DNA conpri Si t he base
(@@mﬁfg:errepﬁ@?éﬁﬁféet&tqd'mtﬁ}' )sehd FERRF ¢, Ggptase”

NO 3, SEQIDNO 5, SEQID NO 7 or  SEQ ID NO 9
PG dberrighfseri ngehretbabe tﬁ%HSTaHERéﬁcBE?th“}f use of each
genomic DNA fraction, and total RNA or mRNA fraction prepared
from the above-described cells or tissues as a template.
Further, the genomic DNA and cDNA encoding the protein used in
thepresentinventionoritspartialpeptidecanberespectively
cloned from genomic DNA library and cDNA library which are
prepared by inserting the fragment of genomic DNA, and total
RNA or mRNA prepareci from the above-described cells or tissues
into an appropriate vector, in accordance with a colony or
plague hybridization assay or PCR method. The vector used for
the library may be any of bacteriophage, plasmid, cosmid,
phagemid and the like.

Examples of the DNA encoding the protein used in the

present invention may be any of DNA COmprising'a base sequence

hybridizable to DNA comprising the base sequence represented
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protein which has the activity substantially
equivalent to the protein conprising the amno acid
sequence represented by SEQ ID NO 2, SEQ ID NO 4,
SEQID NO 6, SEQIDNO 8 or SEQID NO 10. As the
DNA that is hybridizable to the base sequence
represented by SEQ ID NO Jr SEQID NGO 3, SEQ ID NO
5, SEQ ID NO 7 or SESIDNQ 9 under high_strin ot
by oFER tFBHA0: theSEQ dPeNEipPoy SEQ FBrN@iaﬁpl%‘@Q@R&s ¢ ot
conprising base sequences having about 50% or nore
SEQnEP 0¥ Praidemigh i enes o roeRftid LAshAnsdBRGRI T 2
preferably about 70% or nore honol ogy, even nore
pYwiedin athliyhabasttIB0esbi vty esWesbrngial by equdinadieng to the
preferably about 90% or nore honol ogy, and nost
pisied o atdmp rdEldmtg 8660 aninomeldeeguepce repragepied by SEQ
sequence represented by SEQID NO 1, SEQID NO 3,
IR 2 NGED, II5KQ:| B, NOEQ7 T0r NSEQS) DSEQ: ID. NO HodrodogSEQ ID
of the base sequences in the present specification,
ndorigxanpl e, can be cal cul ated under the follow ng
conditions (an expectation value = 10; gaps are

al | oved;tHd vy ith@t= iGNhyBRtiel &80 to theTbadR! eequence

score = -3) using a honbl ogy scoring al gorithm NCBI
%&T ANad ilRnale et fb: hor sBooteckae! 99yskafosmebi of), SEQ
t asl ce LocaIHyA]\I [ &S?rent Sear ch t2TooI ). Asgt he ot her

18T % LIS rlﬂﬁﬁrg%?ﬁg%g_ﬁ i eHEecoﬁ’&J?ﬁlions, there

sequence, sane ones as escri bed honol ogy
scori algorithns faor, th ' i.d. .
anit S A 1 R B dhences

habveincga‘ra Icﬁg 50(% o?:ymgrl:'lg llr{o%{a/lolignﬁwﬁreferably about 60% or more

homology, more preferably about 70% or more homology, even more
préferably about 80% or more homology, particularly preferably
about 90% or more homology, and most preferably about 95% or
more homology, to the base sequence represented by SEQ ID NO:
1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7 or SEQ ID NO: 9.
Homology of the base sequences in the present
specification, for example, can be calculated under the
following conditions (an expectation value = 10; gaps are
allowed; filtering = ON; match score = 1; mismatch score = -3)
using a homology scoring algorithm NCBI BLAST (National Center
for Biotechnology Information Basic Local Alignment Search
Tool). As the other algorithm for determining homology of the

base sequence, same ones as the above-described homology

scoring algorithms for the amino acid sequence are preferably
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nmet hods or by nodifications thereof, for exanple, by
the nmethod described in Ml ecular Coning, 2nd ed.
(J. Sanmbrook et al., Cold Spring Harbor Lab. Press,
1989) . A commercially available library can also be
used according to the instructions of the attached
manuf acturer's protocol. The hybridization can be
carried out nore preferably under high stringent
e¥IMit 1F B35 The high stringent conditions used herein
are, for exanple, those in a sodlun1concentr
aboutThen hybrdglimat iosr 6R8r BB G2REHEE 28T (kY %%&Y genown
tenperature of about 50 to 70C, preferably about_ 60
me th@&dTor by padiifdwadi.onsybheBeohi Tox SHAEPLE oY FRednethod
sodi um sal t-concentration at about 19 nMat a
desnpidsed Ure Mufl eahvdatr €30ndng,m3sd pelef éF eBambrpekeet al.,
skilled in the art can sinply regulate the condition
CoTd SprdegiHacbat Lahgennys sy 18pB opra epemprchandyrmyallable
concentration of hybridization solution, tenperature
1 rdwprdagi aakibobe ﬁ@@@tadﬁbrd&rﬂj)etocQheehﬁs’atuoh;ons of the
| ength of probe, nunmber of msnmatch, tine for

a ARl Zaid o d1aacd o, px&ﬁ'ldcdlp.l’lC&’hbr aybetidiehtieshicag be
solution, tenperature for washing, etc. Preferable

c &R Qﬁltoﬁnotrjée %e%ﬁﬁ@?‘ (fdtRenPyRt £ A siget ¢dnditeions.

present invention i ncludé DNA conprising the base

sequ%e&rd%g{ %‘ﬁ:‘lﬁl%%n*{y FRAIDNMNT vl rAGHRSSift

he honol og thereof (for exanple

%@@Sﬁh%@ éansgggo%ﬁgrg%o Selet3edofcsesplan No o my,
Tl A Aﬁl@;gg S0 S BDEEB50LEEuPY oBERORE 50 to

70°C, preferably about 60 to 65°C. In particular,

hybridization conditions in a sodium salt -concentration at
about 19 mM at a temperature of about 65°C are most preferred.
Those skilled in the art can simply regulate the condition to
a desired stringency by appropriately changing a concentration
of hybridization solution, temperature of hybridization
reaction, probe concentration, length of probe, number of
mismatch, time for hybridization reaction, salt concentration
of washing solution, temperature for washing, etc.
Preferable éxamples of the DNA encoding the protein used
in the present invention include DNA comprising the base
sequence represented by SEQ ID NO: 1 (Refseqg Accession No.
NM 001941) or the homolog thereof (for example, mouse homolog

registered as RefSeq Accession No. NM 007882 in GenBank) in
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thereof in other manmal s, DNA conprising the based
sequence represented by SEQ ID NO 5 (Ref Seq
Accession No. NM 014399) or the honol og thereof (for
exanpl e, nouse honol og regi stered as Ref Seq Accession
No. NM 025359 in GenBank) in other manmals, DNA
conprising the base sequence represented by SEQ I D NO

7 Ref Seq Accessi on No., NM 003270) or_ the honol o
o BoFTER s DURHOTRE LI LRI G S BiCenF B ragented by
Ref Seq. Accession No. NM Q19656 in GenBank? i n ot hﬁ{
SERMRING: BNARedS54 ArRESERenplSe N Qathdd) r2pridRemamploy
by SEQID NO 9 (RefSeq Accession No. NM17527) or
theredondt st heveresmaks ot GamRR)SLngrfde based sequence
pol ynucl eotide (e.g., DNA) encoding the parti al
repmsanted ThSHEY dDeNR:ubedRefiSetcApresarenNwerld dghl 4399}
may be any polynucleotide so long as it contains the
obhade bemuéngetikaredf npforn kexapg@lie, ainopept hokobdy titegistered
protein used in the present invention described
asiBe¥Seq Hecems i tlloe oM de2 5By dnseehBarnky iof ogbaomaunals,
DNA, genomic DNA library, cDNA derived fromthe cells

DN Gonlprasiesy desCbhkedsahaeaAcecbbpresbnaey BerSE@AID NO: 7
fromthe cells and tissues descri bed above, and

(FEAHE e BN A o ANl NRMDYA3eN09db At hd en gt 1@l t e d £le( for
of the protein used i the present invention, there

exdaAR! RRbe HINAPRI MRy st LYY HIF Y AR ddidn No.

base sequence of the base sequence represented by SEQ

NMS@&% G&bn%qﬂo%ﬁ%ngot@mh%nWS SHNAEEm J.QQ\il.ggAf%hQ "base

contal ning a base sequence
oL SR 00 M RSO R S8
NM%Ol%%??I)DOWthe homolog therecf in other mammals.

The polynucleotide (e.g., DNA) encoding the partial
peptide of the protein used in the present invention may be any
polynucleotide so long as it contains the base sequence encoding
the partial peptide of the protein used in the present invention
described above. The polynucleotide may also be any of genomic
DNA, genomic DNA library, cDNA derived from the cells and
tissues described above, cDNA library derived from the cells
and tissues described above, and synthetic DNA.

As the DNA encoding the partial peptide of the protein
used in the present invention, there is employed, for example,
DNA containing a partial base sequence of the base sequence
represented by SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ

ID NO: 7 or SEQ ID NO: 9; or DNA containing a base sequence
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5 SEQID NG 7 or SEQID NG 9 under high stringent
conditions, and also encoding a peptide which has the
activity substantially equivalent to the protein used
in the present invention. The DNA hybridizable to the
base sequence represented by SEQID NO 1, SEQ I D NO
3, SEQIDNGO 5 SEQIDNO 7 or SEQID NG 9
represent the sanme neani ng as descri bed above.

hyoridiezablane podynwt et e ndrigdd combisgs sihe ipaf
conditions as descri bed above can be used. For

s ednoe ¢ refp riaidés e byeAEQJED (NG A, 05BQNTRISKY i3n BR@ ID NO:
present invention and its partial peptide (hereinafter

5 SGEE! I DD NBret BEoef BrNged otwndesr tiighpsot éhgeot d¢dmeditions,
present invention in the description of cloning of

an A3 s BRGRAdIGhd 8 PertdR dndch ReisrtfxpEes siien)subdtariiNelly
can be either anplified by PCR using synthetic DNA

eI VEIShiC ¥ 2hBi ?Boﬁeﬂﬁrﬁs&ﬁ {henRapeesenguentention. The
encodi ng the protein of the present invention, or the

D@ﬁgb?igﬁggglﬁ%&% BRRE YU Alfe SebREseaRebeny SEQ 1D NO:

cte ridization wth those | abeled wt

1,2%?@%0??3 Sgﬂ? E?Ll\'l& S%d Jh.g;l\lcenﬁg%@lbﬁié: grrepresent

_ re regidn o e protern the ~presSen
oA Wi N 4 R Y BB el
P Ao AR orDLEh paapast e rays as d&idkiped

hybri di zation is carried out using comercially

abgrg 18R &9 usedy, the procedures may be conducted in

- 44 accordance with the protoco] described, in thg )
att aépedclppippuefi s that encode the protein used in the

present invention and its partial peptide {hereinafter
sometimes merely referred to as the protein of the present
invention in the description of cloning of DNAs encoding the
same and their expression), the DNA can be either amplified by
PCR using synthetic DNA primers containing a part of the base
sequence encoding the protein of the present invention, or the
DNA inserted into an appropriate vector can be selected by‘
hybridization with those labeled with DNA fragment or synthetic
DNA that encodes a part or entire region of the protein of the
present invention. The hybridization can be carried out, for
example, according to the method déscribed in Molecular Cloning,
2nd ed. (J. Sambrook et al., Cold Spring Harbor Lab. Press, 1989).
Where the hybridization is carried out using commercially

‘available library, the procedures may be conducted in
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Conversion of the base sequence of DNA can be effected
by publicly known nethods such as the CDA-LA PCR
net hod, the Gapped dupl ex nethod, the Kunkel nethod,
etc., or nodification thereof, using PCR, a publicly
known kit avail abl e as MutanTM super Express Km
(Takara Bio) or MutanTM K (Takara Bio) , etc. The
cl oned DNA encoding the protein can be used as it is
ackepedaheg wipdn he poseterql idesipsibred] imfihe thifg%@'tqcé)n
with a restriction enzyne or after addition of a
instkectideg et 0. The DNA may contain ATG as a
translation initiation codon at the 5 end thereof
and AN velk@A o ofAGhas baskr aaghiahtencfeDNhnasndpe effected
codon at the 3" end thereof. These translation

b]Lr};'sdﬁﬁt&m J@thn hRVUHJRS iseehCcadopEenBPAaL.AOPOR meldecd, the
y using ‘an appropriate synthetic DNA adapter. The

G%cﬁt%lfﬁ QR xV&ESERLG] Ahd REGnREQI AL PO, IR Rr 8gafddification

n can be nmanufactured, for exanple, by

ent _ f ‘
tﬁagééﬁék?%{ﬁﬁFﬁ%ﬁi;é?b#ﬁ#%é}fﬂﬂﬁﬂﬁn Eamdhe RMe as

enco 0 present invention, and

t.henml i gat i the ALEN G Wh t t aAPRIPRTLRESa Bio),
M"gxap’?’ esgggﬁr\%cﬁlgers down 'ftream glg? oér}rotﬁgr a?‘n t hg 2
vector. Exanples of the vector include plasmds
ifevived formE.  coli (e.g., pBR322, pBR325, pUCL2,

pUC13), plasm ds derive fromBaci |l us suptili oy s

(o o e PpSgn ybaraichas tRE BEG i SHEE (i pgyic io

fromyeast (e.g., pSH19, pSH15), bacteri ophages, such .
deperd A JPONPEIPOSRI ARF Yf AR Then 5113 tigR with a

vacci ni a . .
restriction enzyme or after addition of a linker thereto. The

DNA may contain ATG as a translation initiation codon at the
5’ end thereof and TAA, TGA or TAG as a translation termination
codon at the 3’ end thereof. These translation initiation and
termination codons may also be added by using an appropriate
synthetic DNA adapter.

The expression vector for the protein of the present
invention can be manufactured, for example, by excising the
desired DNA fragment from the DNA encoding the protein of the
present invention, and then ligating the DNA fragment with an
appropriate expression vector downstream a promoter in the
vector.

Examples of the vector include plasmids derived form E.
coli (e.g., pBR322, pBR325, pUCl2, pUCl3), plasmids derived

from Bacillus subtilis (e.g., pUB110, pTP5, pCl94), plasmidsr
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virus, baculovirus, etc. as well as pAl -11, pXT1,

pRc/ CW, pRc/ RSV, pcDNA |/ Neo, etc. The pronoter used

in the present invention may be any pronoter if it

matches well with a host to be used for gene

expression. For exanple, when aninmal cells are used as

the host, exanples of the pronoter are SRa pronoter,

SV40 pronoter, LTR pronoter, CW pronoter, HSV-TK
daxriorad diroretyeastArteng .t hpAH1PL PSHDE bf dpapteriephages such

CW (cytonegal ovirus) pronoter, SRa pronoter, etc.
adViepnhaet eeta. pfanita Danuisdssehen abl et souseds asvaccinia

host, preferred exanples of the pronoter are trp

VIO IR cul REL U tEE . 4RI il -DMPL pXIFonRe/[CMV,
| pp pronoter, T7 pronoter, etc. \Wen bacteria of the

eRISy Basd NS e disask@s the host, preferred exanple
pof t he at%irom)ter are SPOL pronoter, SPQO2 pronoter

penpl@{eo?ifggﬂoteg GsedVieD HRAYrdserits ahwnh il kst be any

preferre anpl es of the pronoter are PHO5 pronoter,

pr.%%&{zo'ﬂ e EACHELTRE wAPH 2 HNPUS belifsedVk gene
ct ce 0

i nse I's” are used as the st, preferred exanples

of 418 Jr o ' l rd gy PIRY 8L afdlsed as the host
3 rroer}sos(lerrf' e 8% ?%ng%%&t %@%ﬂt%ﬁ%rﬁée ggregm ng exanpl es, ’

t he expressjion vector nm urther optio Iby c '
AR o NP EPRPE PR AT T PT CROREy AV AAAPEvRRCeL, LTR

signal, a_selection mark ng?mo rﬁggicqgion origin
PRI ra f B RQQWQFQiésiggér iBERP R 46 S Sva0ori )

etc. Exanples of the selection marker | c{ude 1ovirus)

di hy dmengl Bhem, dduis Reefaradinhpiiie ShetFnegalo

abbrevi ated as )
promoter, SRa promoter, etc. When bacteria of the genus
Escherichia is used as a host, preferred examples of the
promoter are trp promoter, lac promoter, recA promoter, AP
promoter, lpp promoter, T7 promoter, etc. When bacteria of the
genus Bacillus is used as the host, preferred example of the
promoter are SPOl1 promoter, SPO2 promoter, penP promoter, etc.
When yeast is used as the host, preferred examples of the
promoter are PHO5 promoter, PGK promoter, GAP promoter, ADH

promoter, etc. When insect cells are used as the host,

preferred examples of the promoter are polyhedrin promoter, P10

promoter, etc.

In addition to the foregoing examples, the expression
vector may further optionally contain an enhancer, a splicing
signal, a poly A addition signal, a selection marker, Svao

replication origin (hereinafter sometimes abbreviated as
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dhfr) gene [nethotrexate (MIX) resistance], anpicillin
resi stant gene (hereinafter sonetines abbreviated as
Anpr), neonycin resistant gene (hereinafter sonetines
abbreviated as Neor, (418 resistance), etc. In
particul ar, when dhfr gene is used as the selection
mar ker using dhfr gene-deficient Chinese hanster

STRGF U i ok BREPHAD. IO (H0B SE1AF LLaTSMBrkE s drliaNes

that matches with a host is added to e N-te

dyvdrpiohatierrdyctare blﬁ%g%h@af%%eﬁﬂme&ﬁmeﬁqab@Faﬁamted as
sequence that can be used are PhoA signal sequence,

dighipA g9ialmefdipierroe tet T Xh it Periant el rofal!méﬂg]ewg
Escherichia is used as the host; a- arTyI ase si gnal
resiglaTde, gembtheﬂﬂm@méom@ hateviafird as Amp®),
bacteria of the genus Bacillus is used as the host;

névifay i g mels iséquéengene Ursinpfitier soqesines abbrevihabed as
yeast is used as the host; and insulin signal

NesFQueaLe, resistaidey Ortsi.gndh pacuenckar anthidrodhfr gene is
nol ecul e signal sequence, etc. when aninal cells are

udiibdsashé e 1keation hagreet uyiny dn\ds ggnthdefeciont Chinese
contai ning the DNA encoding the protein of the

haMRSN led INENTHHAN dH s 10AS Iddifd efhn (133SI nedllectoad on a
be manuf act ur ed. Exanpl es of the host, which may be

| ged £ redf GulAGineri @ bel onging to t he genus

scherichia, bacteria belonging to the genus

EZC' lsll,fulzete%¥§% £Y fé]%%. aﬁngguePEtéﬁlgﬂ (ﬂaé:?bﬁlaesaﬁ'ﬂt‘fﬁl a host
:st%ld%ﬂz%{ 1P §e tﬂle—t%%li%us of the protein of the present
invention. The signal sequence that canbe used are PhoA signal
sequence, OmpA signal sequence, etc. when bacteria of the genus
Escherichia is used as the host; a-amylase signal sequence,
subtilisin signal sequence, etc. when bacteria of the genus
Bacillus is used as the host; MFa signal sequence, SUCZ signal
sequence, etc. when yeast is used as the host; and insulin signal
sequence, o-interferon signal sequence, antibody molecule
signal sequence, etc. when animal cells are used as the host,
respectively.

Using the vector containing the DNA encoding the protein
of the present invention thus constructed, transformants can
‘be manufactured. Examples of the host, which may be employed,

are bacteria belonging to the genus Escherichia, bacteria

belonging to the genus Bacillus, yeast, insect cells, insects,
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Escherichia include Escherichia coli K12 DH [Proc.
Natl. Acad. Sci. U S A, 60, 160 (1968)], JMLO3

[ Nucl ei ¢ Acids Research, 9, 309 (1981)], JA221

[ Journal of Mblecular Biology, 120, 517 (1978)],
HB101 [ Journal of WMol ecul ar Bi ol ogy, 41, 459 (1969)],
C600 (Cenetics, 39, 440 (1954)], etc. Exanples of the

r | o ng to the genus Bacillus include

ag?ﬁ |E§l§§bt??Fs M 114 [GEne 24, 255 (1983)] 207-21

[Jour Bloche str 95, .8 198
L2 our S8k s PRSI b o el 3858 38160 o gre s

Eégﬁ?%g@i%ﬁ%‘r\%e@%%%% iR veLdThI2 EFCHRRC - At -ahcad-

astoris et ¢ l.es _of ect _cells i
S$ Jri Ii’n P, clr@pevtl%ﬁﬁdep@y.lg%iuapa,saeaﬂfegﬂp fepearcn,
Q% derived from md-intestine of
Fl'r3r dﬂ-Ig@éﬂdrnIJAZ?IFLghJWV@a#M%Mql%ﬂ%glﬂl&ﬁYreééo 517
of Trichoplusia ni, cells derived from Manestr
(bPBBX] cé@lokéﬂpgra@luw%@uorhe@ml&gt Bg%ﬁ%’adba%@t £€1969) 1,
and for the virus BnNPV, Bombyx nori N cell (BnmN
C@Qﬂlﬁﬁenﬂt10$kaﬂble%4®f(1$ﬁﬂE§, e®e¢! which can be used
are Sf9 cell (ATCC CRL1711), Sf21 cell (both cells
ar e dbsmpleEsdoifntMalgioterlia belehgahg, té ithéd genpus3dBacillus
213-217 (1977)), etc. As the insect, for exanple, a
inclhuwde BhcBAdhyxsubtiliamMiliel Usede] MagdR 53 (aB83)], 207-21
Nat ure, 315, 592 (1985)]. Exanples of animal cells

[Jgtiide ¢f Bidthailst3as 195 CQr 319848 1 C&d. Vero,

Chi nese hanster ovary cerT'(herelnafter sinmply

r ef efRghd1@ 28 f G deh hii ndbfdatanersdsfddd earetiQigelAn22,
AH22R", NAB?—llA; DKD-5D, 20B-12, Schizosaccharomyces pombe
NCYC1913, NCY¥C2036, Pichia pastoris KM71l, etc.

Examples of insect cells include, for the virus AcNPV,
‘Spodoptera frugiperda cell (Sf cell), MGl cell derived from
mid-intestine of Trichoplusia ni, High Five™ cell derived from
egg of Trichoplusia ni, cells derived from Mamestra brassicae,
cells derived from Estigmena acrea, etc.; and for the virus
BmNPV, Bombyx mori N cell (BmN cell}, etc. Examples of the Sf
cell which can be used are Sf9 cell (ATCC CRL1711), Sf21 cell
(both cells are described in Vaughn, J. L. et al., In Vivo, 13,
213-217 (1977)), etc.

As the insect, for example, a larva of Bomb&x mori can
be used [Maeda et al., Nature, 315, 592 (1985}].

Examples of animal cells include simian cell C0S-1, C0S-3,
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(hereinafter sinply referred to as CHO (dhfr-) cell),

mouse L cell, nouse AtT-20, nouse nyel oma cell, nouse
ATDCS cell, rat GH3, human FL cell, human 293 cell
human HelLa cell, etc. Bacteria belonging to the genus

Escherichia can be transforned, for exanple, by the
met hod described in Proc. Natl. Acad. Sci. U S A
69, 2110 (1972), Gene, 17, 107 (1982), etc. . Bacteria
COEt Dnglerp + Chinesrehansey |9RLE febe (harrinphisr SlmPlY
for exanple, by the nmethod described in Ml ecul ar
reEmered GeneascEHO68el111 (dlim) geexecde\féa?étereianf:ﬁ@ cell
transforned, for exanple, by the nethod described in

{ st dhirgkst e Enzrpiqd seferted tdses IGO0 (WY ) Pedd), mouse L
Natl. Acad. Sci. U S A, 75, 1929 (1978), etc. Insect

c&¥El) movsd ReTERS, Caoube myehsforaeid,, fousexAFPLS, cell, rat
according to the nmethod described in Bio/ Technol ogy,

GI3, Humdd(FO&H11 ettumaANizgd £l Hawerbdidkansé ol meetc.
for exanpl e, accordlng to the nethod described in

Sai bg K33kl (HedldndEg RREMHY lgemAX st heiSitth i @ 1be
Sai bo Kogaku Ji kken Protocol (New Cell . Engineering

NeGodd 1.
%ﬁms a akoge%t %y?ggéﬁ%%ﬁﬁg%f&ﬂ%sﬁ thg mat

c%ci"”%fc r ”és ‘ég.ri%d (\ffﬁﬁb)th@eﬁépﬁeﬁ&l@ﬁ (Y88DY! Setc.
coding 'f

earing t e pfotein can be obt ai ned.

et 0o U ) S o
can er(grtﬁ#) Pl o?é:?én%'ﬁ’e? l‘x':';} %Egdmét?hod lde%lgrq.ﬁg%fjﬁﬂrﬂ!olecular
& General Genetics, 168, 111 (1979), etc.

Yeast can be transformed, for example, by the method
described in Methods in Enzymology, 194, 182-187 (1991), Proc.
Natl. Acad. Sci. U.S.A., 75, 1929 (1978), etc.

Insect cells or insects can be transformed, for example,
according to the method described in Bio/Technology, 6,
47-55(19288), etc.

Animal cells can be transformed, for example, according
to the method described in Saibo Kogaku (Cell Engineering},
extra issue 8, Shin Saibo Kogaku Jikken Protoccol (New Cell
.Engineering Experimental Protocol), 263-267 (1995) (published
by Shujunsha), or Virology, 52, 456 (1973).

Thus, the transformants transformed with the expression

vectors bearing the DNAs encoding the protein can be obtained.

Where the host is bacteria belonging to the genus
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materials required for growmh of the transformant such
as carbon sources, nitrogen sources, inorganic
materials, and the like. Exanples of the carbon
sources include glucose, dextrin, soluble starch,
sucrose, etc.; exanples of the nitrogen sources
i ncl ude inorganic or organic materials such as
ammoni um salts, nitrate salts, corn steep liquor,
Eq@grmmmrgla:as:emhe M%ﬁﬂ@d{lus,sw@ezmaé@@ rMaGtaGHn be
extract, etc.; and, exanples of the inorganic
appategriaite lar evdaiuriesmichlzorliigmids owidimm which contains
di hydr ogenphosphat e, magnesi um chl oride, etc. In
maaﬁhtalwrequema fext g aovish ofi thet nansgoonehtprusbasprbon
factors etc. al so be added to the nedium

sdtrefesy, ahh&troﬁdnoéoﬁb@eﬁﬁdﬂmgamlcad]aumr&dllso abduths like.
to about preferred exanpl e of the nediumfor

ExiiWd RE e 8P ilitlandinid de igleicgannys dextrin,
EsCherichia is M nedium supplenmented with gl ucose

[; elQidls o8ftHexpet r6gshsdurces
%@g&??&%ﬂ%ﬂ%%fﬁk%s ColﬁglL Ssp(rjl r?g Harbg? *

ind Qirea'iﬁé¥9a Ylor ii-gr %&%atéfu&fSesiﬁﬁ{ ¥%s amabeiGadalts,

suc ic acld can be added to the

d| gem?ﬁi'@er eb %gﬁg %rt hge{}EQHQt a kil CheBtlsxtract,

%aéierla e genus Escheri chi a

are used as the host nsfor I th
sy raP® chzf'&é)’ute"fft%rat ) "4 Fdr aqg%uté % # L%JZ Jf the
hours. |If necessary, the_ cultur be ae ed or
inghaekticy MSET IS &4 EFLHE .Cﬁ?eﬁloci%g. 750
nus Bacillus are used as tQSlhost e éra %foE@gtHon'

d11 Wl R gRes 1um lorlde,

yeast extracts, vitamins, growth promoting factors etc. may
also be added to the medium. Preferably, pH of the medium is
adjusted to about 5 to about 8.

A preferred example of the medium for culturing the
bacteria belonging to the genus Escherichia is M9 medium
supplemented with glucose and Casamino acids [Miller, Journal
of Experiments in Molecular Genetics, 431~433, Cold Spring
Harbor Laboratory, New York, 1972]. If necessary, a chemical
such as 3p-indolylacrylic acid can be added to the medium
thereby to activate the promoter efficiently.

Where the bacteria belonging to the genus Escherichia are
used as the host, the transformant is usually cultivated at
about 15 to 43°C for about 3 to 24 hours. If necessary, the

culture may be aerated or agitated.
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about 30 to 40C for about 6 to 24 hours. If necessary,

the culture can be aerated or agitated. Were yeast

is used as the host, the transformant is cultivated,

for exanple, in Burkholder's mniml medium]|[Proc.

Nat|. Acad. Sci. U S. A, 77, 4505 (1980)] or in SD

medi um suppl enmented with 0.5% Casam no aci ds [ Proc.

Natl. Acad. Sci. U S A, 81, 5330 (19845]. .

Pref eWBBEg, thel RACt el AekR PRI ddf (e gonysafaGilgus are
to 8. In general, the transformant is cultivated at
usledurs20heohsst, f heabsansfarmgn2ifogndtured generally at
necessary, the culture can be aerated or agitated.

atbere 3Dnsect02el fsr oabows ettt st hmwes as Ifhaekgssary, the
the transformant is cultivated in, for exanple,
chlaaeeschnskbet aebhtdednogNagiteted95, 788 (1962)) to

whi ch an appropriate additive such as inactivated 10%
bovi ngheee upeast afidedsed Paef enhabhyst pHebé thansfdimant is
is adjusted to about 6.2 to about 6.4. Normally, the
chiignshecaantor sxamblieyat @ Guaitkhdleidr '37/fininal akemiduns [Proc.
days to about 5 days and, if necessary, the culture

Neeh . be-3qraked. ofy. it at eq, YBere (apgon eel ba 8pemedium
enpl oyed as the host, fhe="transformant is cul tured

i L HTnoBLaEE! NBroabawt B, eaR0¥sci .
SFQF%\FﬂégsuéﬁgW%@? InFese (%ane, Q’lgti,%go gfﬁgs%g]‘f SYEv i

OTECRU 1 AR R0, BE0BL{ap B 4, R0
RELNE DS AR S e T

cgigivgﬁg&eggbégéugk58ftéh§5q§df$¥négbut 24 to 72 hours. If

necessary, the culture can be aerated or agitated.

Where insect cells or insects are used as the host, the
transformant is cultivated in, for example, Grace's Insect
Medium (Nature, 195, 788 (1962)) to which an appropriate
additive such as inactivated 10% bovine serum is added.
Preferably, pH of the medium is adjﬁsted,to about 6.2 to about
6.4. Normally, the transformant is cultivated at about 27°C
for about 3 days to about 5 days and, if necessary, the culture
can be aerated or agitated.

_ Where animal cells are employed as the host, the
transformant is cultured in, for example, MEM medium containing
about 5 to 20% fetal bovine serum [Science, 122, 501 (1952)],
DMEM medium [Virology, B, 396 (1959)], RPMI 1640 medium [The

Journal of the American Medical Association, 199, 519 (1967)1],
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adjusted to about 6 to about 8. The transformant is
usually «cultivated at about 30C to about 40C for

about 15 to 60 hours and, if necessary, the culture

can be aerated or agitated. As described above, the
protein of the present invention can be produced in

the transformant, on the cell nenbrane of the
transformant, or outside the transformant. The.pratei

199 mesipwme dEFOCGeRAIRG OF AR BOCLELY: g?’éd t&‘ﬁd%l%&"gl"gl
purified fromthe culture described apbove, far . .
Meddime, B3 hel 920 lowPhg - prigketRi a1y vkl ofghe medium is
protein of the present invention is extracted fr.om
adjestssk &oi abentcél ke abovhed culThy &raned paan: g gsually
cell is collected after culturing by a publicly known
ondith e tandat satspen 38J G ho aabapp P i G0t akAdted S tRH0 hours
bacteria or cell is then disrupted by nmethods such as
amld, r 40 miecaisisary,a theeairttnre wanhbey serpgredand/ ggitated.
freeze-thaw cycling, followed by centrifugation,

filtraki @sceilSed abawegduhe mreltkei xifi the mfesente invention
protein. The buffer used for the procedures nay

c@Pnbal Brodubeat ehntHeNeE i @b rvaet), aon Whea «wyll membrane of
guani di ne hydrochloride, or a surfactant such as

ﬁﬂg QRS rLRERE, ShC outheRiet RBePHFaRisEorimantecreted in
the culture broth, the supernatant can be separated,

af ter Tﬁgrﬁ)f@ﬁcé:ﬁ‘ o tﬁ@ﬁr‘égetdtvi‘hbeﬂtiﬁh%ﬂ B separated and

bacteria ‘or ce to col'l ect the supernatant by a

pgllil:glfii%ldy £KDQWh e TR4Red e &;e%é?%bierﬁ:aﬂg%,eif%roéxﬁﬁﬁle, by the

resent rnvention contal ne

following procedures.

When the protein of the present invention is extracted
from the bacteria or cells of the culture, the bacteria or cell
is collected after culturing by a publicly known method and
suspended in an appropriate buffer. The bacteria or cell is
then disrupted by methods such as ultras;:nication, a treatment
with lysozyme and/or freeze-thaw cycling, followed by
centrifugation, filtration, etc. to produce crude extract of
the protein. The buffer used for the procedures may contain
a protein denaturant such as urea or guanidine hydrochloride,
or a surfactant such as Triton X-100™, etc. When the protein
is secreted in the culture broth, the supernatant can be
separated, after completion of the cultivation, from the
bacteria or cell to collect the supernatant by a publicly known

method.
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supernatant or the extract thus obtained can be
purified by appropriately conbining the publicly
known met hods for separation and purification. Such
publicly known methods for separation and
purification include a nethod utilizing difference in
solubility such as salting out, solvent
precipitation, etc.; a nethod mainly utilizing, ) h
di f f efeNGR-dieinifeatleapresegtt isysmtionicanfsiiged in the
ultrafiltration, gel filtration, SDS-polyacrylam de
s%?% £lesty aphoriasisxt ict jthus netwihed idaribg purified by
?erence In electric charge such as ion exchangé3
h nSifing anethash idly i kown dedtflerdsceor
a Q#éﬁgiéﬁggyg%?inity'%uch as affinity chronatographya c
etc.;.a t L ik B . di &f.&R sl idl hjahosmhobtbpdg Lo
S%%%ﬁa%%°?g§%?§grﬁgﬁgse hi'gh performance 1iquid
chr onat ogr aphy. i SET1Gh udd | 4 | géigodli G £X Enimeg
S?PF?%B%?%C? ?cp%éﬁégc%ﬁgﬁ?as i%oelectrofocusing
el ectrophoresi s; .and. the_| ke e i HE PEP) essleént he
dbf%%%%@g?n%%nf?%ﬁb%ﬂﬁéyo #éﬁ as, Peleidls !

ained 1sinafree form
oo bLEE kB haud R g FEASeps cegrence in
IS e R s
AEGEANIELEN MO R

produced by the reconbi nant can_be treated prL.j :
methafit atil heipgr diE€arenae mptﬁlﬁﬁtﬁbﬁrSEFFgFesggésgg on

protein-nodi fying enzynme so that the protei,n.can b
esthhagkedhromatography, etc.; a method utilizing difference

in specific affinity such as affinity chromatography, etc.; a
method utilizing difference in hydrophobicity such as reverse

phase high performance liquid chromatography, etc.; & method

utilizing difference in iscelectric point such as
jsoelectrofocusing electrophoresis; and the like.

When the protein of the present invention thus obtained
is in.a free form, the protein can be converted into the salt
by publicly known methods or modifications thereof. On the
other hand, when the protein is obtained in the form of a salt,
it can be converted into the free form or in the form of a
different salt by publicly known methods or modifications
thereof.

The protein produced by the recombinant can be treated,

ptior to or after the purification, with an appropriate .
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to addition of an appropriate nodification or renoval
of a partial polypeptide. Exanples of the
protei n-nmodi fying enzyne include trypsin,
chynotrypsin, arginyl endopeptidase, protein Kkinase,
gl ycosi dase and the |ike. The presence of the thus
produced protein of the present invention can be
deternmi ned by an enzyne i nmunoassay or western
pkbbetnngodéEngng epesne ise ahaitbblly. prtee it stad Reygehiected
in the present invention or its partial peptide can
tbeadgnthesni eEdabyaphropniatermodifhctbionnon remevel of a
use of a cell-free protein translation system
paotpal Sidlypeaithide. r Bkampllesydf the gated e iwhewtdigering enzyme
|lysate, E. coli l|lysate, etc. and RNA whi ch
ife1naspongss i, Bﬂeqneneggsmg,taﬂgmm easlopeiptiplaatey. protein

The protein or its partial peptide can also be

k§MQEQeS?Z§QOQYda§eC§hH trheerikanscription/translation
system further conprising RNA pol ynerase with the use

of DNfhennedidite B%lmé“ﬂlidb BrobieeBapibBé iRt the BBesent
a tenplate. For the cell-free protein (transcription

ié%%ﬁ{:fgﬁltcﬁatd dBE &é‘féﬁ@necp B?{Eﬁ ehalying fﬁﬁﬁbﬁ@@.&@a?'&swestern

nown per enpl oyed. In

b g££i8gareﬁnécco§§&gff Shéﬁt£§ extract solution can

e pre ihg 10 a ne ol di sclosed in Pratt
t "T :
2 Pl ecalSUSE B b BRAAELLA iy B3e fgBeese
198 th | abl |l at
oREEHEF i Be o PR Ao Rar vinen G resi%tiwr‘?gg&h the
extract s%§ten1 nanufactured - 54 b¥ Pronme F) Sbb .
USROG TR D LTEERePTBHE L) STER SR PatY 5F &8 Con r1¥1hg Labbi

reticulocyte lysate, wheat germ lysate, E. coli lysate, etc.,
and RNA which corresponds to DNA encoding the same as a template.
The protein or its partial peptide can also be synthesized by
a cell-free transcription/translation system further
comprising RNA polymerase with the use of DNA encoding
calmodulin or its partial peptide as a template. For the
cell—fréé protein (transcription /) translation system,
commercially available ones and a method known per se can be
émployed‘ In particular, the Escherichia coli extract
solution can be prepared according to a method disclosed in
Pratt J.M. et al, "Transcription and Tranlation", Hames B.D.
and Higgins 8.J. edition, IRL Press, Oxford 179-209 (1984). As
the commercially available cell lysate, Escherichia coli

derived lysates such as E. coli 830 extract system {manufactured
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by Roche), etc.; rabbit reticulocyte derived |ysates
such as Rabbit Reticul ocyte Lysate System

(manuf actured by Pronega), etc.; and wheat germ
derived | ysates such as PROTElI OST" 2( manuf act ured by
TOYOBO), etc., can be exenplified. Anong them the
wheat germ|ysate is preferably used. As the nethod
of manufacturi ng wheat germ | ysate, for exanple,

methods _di i t 18i®h tevat(mamufactured
bi’?%]-”o”f%g?ge%’%l(‘ %)5,0% é??gésﬁhﬁ. Ho et ?{s Met h.

Enzympl ., 96, 38-5 9963 ; Pee@ My oytess sAch as
by §?gg€ﬁvo?§8eViE%8P%% ?ﬁ%l%§%§%¥%eg§ﬂghesi299a bat ch
nmet hod (Pratt, J

e L, ' ; mega) ,
Rabipditn Bedcu 8prprgggs?8ts éggé){ﬁﬁﬁﬁféﬁﬁuﬁ@@WQQ Promega)

et nh synthesis system (Spirin

atie-amans abiert Gy pTaeeh VeSS L oudly

i's continuously
supplied,in a reaction syst ialysis i 1ified.
aaqmpﬁq”m%a%%%do%?m%%| 8¥§|'ércél o‘ll’%é%‘e’@ s
Soci ety of Japan, WDE)); a doubl.e I%¥§rrg%

NS

tho
HRROTEREBTMEhoheheabed arB et YS3T2d P I Resdy s the

core kit instruction manual, manufactured by_T d
reertch dcho £ Inaean et st ek B RE fI IR 1YpRERdA9T 8%‘?‘“?@?%“‘" ®
nmet hod whi ch conprises supplying RNA tenpl at _agin
dEishossbigyJebnbten Bib. €t Alo NAHEhad% FBRGLPoN 1957)
system according to necessity, and elimnating 8906 to
Syfthesi zedi. @t adgr Meed .mEnaymal - ac86r dPRGoPo (1998) . etc.,

necessity (Japanese Patent Laid-Open No. 2000-333673)

ééglggaéﬁﬁgbygmg anti body agai nst the protein used in
the present “ - 55 invention or against its partia

pepti dgs GheystBaféLrdevice for the protein synthesis, a batch
method (Pratt, J.M. et al, (1984) mentions above); continuous
cell-free protein synthesis system (SpirinA.S. et al, Science,
242, 1162-1164 (1988)) in which an amino acid, energy source,
etc. is continuously supplied in a reaction system; dialysis
(Kikawa, et al, 21st Annual méeting of the Molecular Biology
' Society of Japan, WID6)); a double layer method (PROTEIOS™
Wheat germ cell-free protein synthesis core kit instruction
ménual, manufactured by TOYOBO) , and the like can be exemplified.
In addition, a method which comprises supplying RNA template,
amino acid, energy source, etc., into a synthesis reaction
system according to necessity, and eliminating a synthesized
or degraded material according to necessity (Japanese Patent
L.aid-Open No. 2000-333673) can be used.

The antibody against the protein used in the present
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soneti nes abbreviated as "anti body of the present

i nvention") can be any of polyclonal or nonocl ona
anti body, as long as it recognizes the protein of the
present invention or its partial peptide. The isotype
of the antibody is not particularly limted, but it
is preferably 1gG IgMor IgA particularly

preferably 1gG The antibody of the ﬁresggt |nve%%i%n
ingensiosubjreagainst| ikpt RAESH2LaRePEAGeadDPECHRE SR
| east a conplenmentality determ ning reg;on Q&ERS fo%. )
sepetiifmesatbhreetated 25 ( aatd bogvnaf nghe PuSE R gEEn o
antigen; in addition to the whole anti bady nol ecul e, \
chhebaninpady priyclborlexamanockmal pnidhosy sfsnlgry as 1t
Fab, Fab', or F(ab')2, a genetically engineered )
reebgugate thelmmitleisocthths mufeents dRVeRE 108 AF bld'd%/Partlal
or diabody, or a derivative thereof nodified with a
pepleail.e TRy Dgopypéedn tiséabntibkody astnoh, pauthcatarly
pol yet hyl ene glycol (PEG, or the Iike, and the |ike.

11hetaat i Bady ia0aisnpirelrbeaplqt digt, udet or tIgd,ppeseicularly
I nvention or against its partial peptide (hereinafter

Lpgs, teerely referred to as the protein of the
p%%gggﬁt ?hvgﬁiion in the description of antibody) can

be m@g&agﬁeisgdgcw [d@rlet TRVBAdI0h PsOHICiNdiTE to
anti body or antisera known per se. Hereinafter, a

LBGEREGSHEn SIS, B SRR, et gkpadicataiey
d%ﬁ%&%@%%ﬁg'Qeg%%ngﬁ%ﬂﬂ)b%%r b%%c&%&c%ﬁﬁ@aE@adﬁhﬂying and

- 'binding to the target antigen; in addition to the whole antibody
molecule, the antibody may, for example, be a fragment such as
Fab, Fab’, or F(ab’)z, a genetically engineered conjugate
molecule such as scFv, scFv-Fc, minibody, or diabody, or a
derivative thereof modified with a molecule having protein
stabilizing action, such as polyethylene glycol (PEG), or the
like, and the like.

The antibody against the protein used in the present
invention or against its partial peptide (hereinafter sometimes
merely referred to as the protein of the present invention in
the description of antibody) can be manufactured according to
a method of producing an antibody or_antisera known per se.

Hereinafter, a preparation method of immunogen of an

antibody of the present invention and a production method of

the antibody will be described.
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As an antigen used to prepare the anti body of the
present invention, any antigen such as the
above-nentioned protein of the present invention or
its partial peptide, or a (synthetic) peptide having
1 or 2 or nore antigenic determ nants, which are the
sane as in the above-nentioned protein of the present
invention or its partial peptide, etc. nmay be used
(hereinafter these anti ens e sonetinmes nerely
ref er feH PEeRRT2HECAN? g%% l%%ﬁthe present invention).

The aforesaid protein of the pre LRV BRUOSE Athd bsesent
partiAb grepntdsendas 9@ to BFegsﬁﬁp%T%g, akxg) prgggred from

war m bl ooded ani mal tissues or, cel.ls_ of edidiiein of
iheknt ivaysany cintiaen siqh aspbhp Ay ymEnovvn rretﬁl?ods

or with nodifications, (b) chemcally.synt ' BYetic)
tBbb &b ¥nk novwenipisg ioaelggrgqqré's}%l M&%,ugf%ngm etic

peptide synthesizer, etc., (c) produyced b uri
drlidrshay iagtl beaz ionymOkA aﬂi’e%%fﬁgc %ﬁ‘ﬁ&r@%ﬂggkgf hvg'i‘ﬂch are

present invention or its partial peptide, or £
Hieochen Gal lah Y hasiveehentdmnast IRAE S4d) (?fe%%dipﬁéesen
protein of the present invention or its p

: , . b(eeaételdalhereinafter
.%%g{tdi%@araig§?a&@ha1 byptibdeg e& cehiy A%
%ranscrlptlon/ ransl ation system (a) Were the tigen
r ot ei&r&tgf eg,@eagées%ﬁﬁ&timwmeimm sefespadde 2 bRPtHY
597 B'coded ani mal tissues or cells, the tissues or

cells are ho Lz o@nd then the crude extract
c(ﬁ'ighe plf‘%?%?gne raction, soluble fraction) can be

al so ysed pel o8 %}t@iﬁi&@nthélﬁmsm’tﬁ vigtwentimn or its
ti ssudtiea AT Rid extracted with an acid, a
' A 0.2l : h red from
S:rtfgiapéﬁtfdeacgghgé; BLE- examPle hea) prepa
imian, rat,
warm-blooded animal tissues or cells of human, simlal,

mouse, chicken, etc., by publicly knownlmethods or with

i i n
modifications, (b) chemically synthesized by publicly know

i i i tc.
peptide synthesis methods using a peptide synthesizer, r

(c} produced by culturing a tJ_:ansformant bearing DNA encoding

. . . d
‘protein of the present invention or its partial peptide, or (d)
. . . i n
biochemically synthesized from nucleic acid encoding protel
1 3 1 ) te
of the present invention or its partial peptide as a templa

by using a cell-free transcription/ translation system.

(a) Where the protein of the present invention is prepared
i i r
from the warm-blooded animal tissues ©Or cells, the tissues O
cells are homogenized, and then the crude extract (e.d.,

i . se
membrane fraction, soluble fraction) can be also used per

i i re
as an antigen. Alternatively, the tissues Or cells a
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extract solution can be purified and isolated by a

conbi nation of salting-out, dialysis, gel filtration,

chr omat ogr aphy techni ques such as reverse phase

chr omat ogr aphy, ion exchange chromatography, affinity
chromat ography and the |ike. Thus obtained protein of

the present invention can be used as per se as an

i mmunogen, and can al so be used as the inmunogen in N
the formof a partial pepti pag g i6HIIY ted. , and the
edégﬁ&d@%ﬁ@hthdﬁ}ﬁﬁlg'ﬁgﬁﬁfggggg5§fc. (b) Where the

antigen of the present inventiofn I 16R¥EBy a combination
esdtariatabbjutipg %%tbt?ePPElgéEf‘i %é%sﬁ?g’é ar e, ¥ or

exanpl e, a peptide having the sane .structl,emdstddiaphy
oF aladitinf-cuite st 1syi rﬁ?énfﬁ%’%r&}fﬁ"rf#e from

natural material by the above nethod ' on exchange
&Raal fauoed Isya,chaapem‘r%iés%d?rhaaﬁ%ichgoglagéaﬁagpyﬁo%g

am no acid sequences, which are the sane ] td th
astons i) AR e o T
more amno acids in an optional regiqn of thﬁ a;hq as per
i di segusRseeni dhehwr greisent( ApVERELET B aRti gén of

e present invention is produced wusing th

e R '
g@wsggggithdﬂgggﬁ;waﬁﬁncantaﬂ§0DNR sgfdbaspEBauETRInPEe 17
accordance w th publicly known CI°Q%QSnéﬁgggggﬁﬁéegﬁadation

. bed ot
éﬁ??f??{'%gaﬁbn?%gggg?eﬁéaﬁ:, Col?!fje Spring Harbor Lab.

Press, .1 . ] ex&he cloning techniques include
pg3ng ﬁegﬁg%iP%E&high DNAS encoding the antigen are

, , L : d
i sol at ed om.C LiAhr Iyoﬁkﬁéﬁw@gem&zaWﬁmtuﬁqh%@repare
usi ng 6ﬁ%§p€3§#§'ed on the basis of the gene

SedeisS v encedl { nelegi Dsell tire,pfogegxample, 2
phg@ﬁ p&ﬁy,agge(fy%gﬂﬁggﬁog%legb% s p

peptide having the same structure as the protein of the present
invention purified from natural material by the above method
(a), specifically, a peptide caontaining 1 or 2 or more amino
acid sequences, which are the same amino acid sequences
consisting of 3 or more, preferably 6 or more amino acids in
an optional region of the amino acid sequence of the protein.
(c) Where the antigen of the present jnvention is produced
using tﬁe DNA~-bearing transfcrmants, the DNA can be produced
jn accordance with publicly known cloning techniques [e.g., the
method described in Molecular Cloning 2nd ed., (J. Sambrook et
al., Cold Spring Harbor Lab. Press, 1989), etc.]. The cloning
technigues include (1) a method in which.DNAs encoding the
antigen are isolated from cDNA library by a hybridization method

i i the gene sedquence
using DNA probes designed on the basils of g ,
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in which DNAs encodi ng the antigen are produced from
CDNA as a tenplate by PCR using DNA priners designed
based on the gene sequence encodi ng the protein of
the present invention, and the DNA are inserted into
an expression vector suitable for a host. |ncubating
the transformants which is obtained from host by
being transforned with the expression vector, in

appropriate medium _the desir L ge{bsARnke (2) a method
eabbdingdhg gromedn af ol PF?SSSQ AN d g o ARn

transcription/translation systemis i JdZed from cDNA as
iewhedhf DRAsyenfeding nEh e rAHNRNC Y™ Ts ilﬁnfg an

expression vector incorporatjn t.hat Qdesoh ene gene
zABbihpeate (Hp PG aspng, D&h REHIP i l\@éatcg?%v\hergi n

t he is placed under t’he control of t rnS,PQnd the
JURTIRS eABOdihg tlikpro&pan Qh&hei REFSSRE ¢ %g-gt%é%ﬁ iy

that was prepared by the sane nethod as_ (¢ host.
%agelt{mgécptiirﬁmhgaaaﬁphm&ﬁ% EJFSt&’Sg%_I ?@gg@ﬁ 2
pol yner ase mat chi ng e promoter and its t b

AR Al HdTRSIns £ sttt alert petttR HigH trom oSt BY
ransiation reaction with the nRNA as tge teé lgfggropriate
usi ng .a Fm,&e& lwifttee e arplrasisdon ¥SERRY (.97
ké‘?&r?(gcttr romE.  coli, rabbit reticul ocyt esc,1 wheat

erm etg. ), Heaht k§ef apahebecobtanReC - By
Hee L né’“% aébfsdcantige

alt concentration and the |ike

. . . i tem is
appropriately, . the; tmhanserhpsEoipt banf toanahdtifg SY°
tr ansl ) gﬁeﬁe%cc{éﬁ‘&ntﬁ:an also be carried out in the

T R AT e
A R it i Kot
Fz?fl:'rotrl glxample, an expression vector wherein the DNA is placed
under the control of the 77 or SPé promoter and the like, and
the 1like) as the template, that was prepared by the same method
as (c) above, and a.transcription reaction mixture comprising
an RNA polymerase matching the promoter and its substrates
(NTPs); and thereafter performing a translation reaction with
the mRNA as the template using a known cell-free translation
‘system (e.g.. extract fromE. coli, rabbit reticulocytes, wheat
germ, etc.), and the like can be mentioned. By adju_sting the
salt concentration and the like appropriately, the
transcription reaction and the translation reaction can also
pbe carried out in the same react?ion mixture at one time.

i t
As the immunogen, a whole proteiln nolecule of the presen

i i i uence of
invention or a peptide having a partial amino ac:.d.seq
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am no acid sequence, those conprising 3 or nore
continuous amno acid residues, preferably those
conprising 4 or nore, nore preferably 5 or nore,

still nore preferably 6 or nore continuous amno acid
resi dues, can be nentioned. Alternatively, as

exanpl es of the am no acid sequence, those conprising

20 or less continuous am no acid residues, preferably
t hose conpri sing

18 or less, norg.p, Bbd ol T her partial
thesprosein|mabeeupe Fa b9 V8- o ﬁ |%}§£8ﬁ%0ntl nuous

am no acid residues, can be mentl o POLAE PRuehs amino
sl eseaaid sequengen S QRREOPRE {511 nfgrgeévrer al

resi dues) may be substituted with a s tJ tau P rRYP more
8.0 resiQums, hyredeydabdivo (L0 S& é"o)m ]'F‘ﬁ'%dpept%:}fje used

as the i mmunogen has an amno acid u e
ore.continuous
Shamatiy §rﬂ B

¥al 1RG5 @remb oe 5 eateirid] mene PrFat no aci

- “sequences. Warm bl ooded ani mal cel | s itself

agﬂﬁﬂ{c?sa%ﬂch%eﬁcﬁl@,n ain thee mendsianed ny 5ﬁxaé:glﬂe%y§oas
e used directly as the antigen of the present

dPBE Afe bhﬁn%cﬁ&d)beqdedceanth@e ggp\pglstlﬂngO or less
can e used the naturally occurring cells

descrljgp s iR a@PaVRasicRldss praﬁstebﬂrﬁ'dt}wsq ﬁ:gmprlsing 18
S as déscrlbed in (c) above, etc. Hosts used

bly 12
for. the transtormbipny mBYyobelesy, caiils a@qeoﬁﬁeggra
‘?ﬁe];)e e The E’elel s col I ect ed from human, siman, rat

rmuse harrster%ﬂ%w}érg dmmﬁwaﬂwbmmwed' A
N|H8T3 Bal b3T3, FMBA, L929,

SP2/O P3UL, B16, P t bgshiskes Netgral lyto several
peEhiiPPng Rﬁ?ﬁwebﬁg‘ggg ag?ﬁ?mals ell's or transforned

postannog nenabp Sues SPp Sy Son W b ioup (097
Cys, hydroxyl group, etc.). The peptide used as the immunogen
has an amino acid sequence comprising one to several such
partial amino acid sequences.

Warm-blooded animal cells itself which express the
protein of the present invention can also pe used directly as
the antigen of the present invention. As the Warm-blooded
animal cells, there can be used the naturally occurring cells
as described in (a) above, cells transformed by the methods as

' descrlbed in (c) above, etc. Hosts used for the transformation
may be any cells as long as they are the cells collected from
human, simian, rat, mouse, hamster, chicken etc. and preferably
usea are HEK293, CO0s7, CHO-K1, NIH3T3, Balb3T3, FM3A, 1,929,

gp2/0, P3U1, Blé, P388, or the like. Naturally occurring

* m- imal
warm-blooded animal cells or transformed warm blooded anil
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be injected to i mune ani mal as a suspension of the
cells in a nmediumused for tissue culture (e.g., RPM
1640) or buffer (e.g., Hanks' Bal anced Salt
Sol ution). Inmmunization may be done by any nethod, as
long as it can stinulate anti body production, and
preferably used are intravenous injection,
intraperitoneal injection, intranmuscular injection,, can
2YDUANCANS dhie3e! LRE pti T Bheigeesdtt dmgention,

cﬁ gent Thventi on permt direct use for immunization

in,an_ipsql uoil] f O {fhaPSad QNG uEparsias of the cells in
waﬁﬂﬁSﬁgﬁgc??yJ{ en an antigen of |ow nol ecul ar puster
wei ght (i.e.,. nole rofEh e ebaps, RPMIDA &d0) s Py
ahﬁ@%ﬁﬂmoﬁﬁﬁdoﬁ%rt%lsgéek%/%r%l anti geni ¢ deterninants in N
the nol ecul ¢ thereaf exaiRk8on)d Pamhinizpepondeay L€
(6 9t-he HERESe| hag.lan{:ﬁg %rgg'ge)ﬁt invention) is wused, it

can be used for immunizationJn hef ¥Rl adec @midody
deoen Yo 2o FGHHEE ¢ 8‘Sai§’lrfigt %bgl gtcarri er because these
antigens are nornmal | apten cul erlcd injection,
prodngenciand PAS é“blléallﬁeer, rge nligtﬁ;ﬁrr ally occurring

or synthetic polymer can be ysed. APl £ i@¥n t he
inetnape 1 i coedr Ainde G Qe AN ESHR :‘ai baﬁfr(ri nrHJjI of a

manmal such as bovine, rabbit, or human, thyroglobulin
@fbcietareom  SuEctEsPboRY e or rabbit, oval bum n of

chi cken etc., henogl obin of a mammal . such Vi{fect use
r abbi thehwimrigeor ofhsbg, PrREFRS énVFHﬁéPgh%%D&gegndlin

(KLH) and the like can be used. As exanples of the. st has
@ptﬂﬁm@im&mrinmrimwﬂu@tléﬁe@%ff%geyﬁér gongr 8s it ha
copol ymers of pol yam no acids, polystyrenes, . ght (i.e.,
MRk YAGESh Sei ty; Gherpahyantigen qfol PBreple SHAT Hed Hife

I' ke, and the |ike can be ' to several
rolecular weight about 3,000 or less) having only one

antigenic determinants in the molecule thereof (for example,
a partial peptide of thé protein of the present invention) is
used, it can be used for immunization in the form of a complex
bound or adsorbed to a suitable carrier because these antigens
are normally hapten molecules of low immunogenicity. AS the
carrier, anaturally occurring or synthetic polymer can be used.
As examples of the naturally occurring polymer, serum albumin
of a mammal such as bovine, rabbit, or human, thyroglobulin of
a mammal such as bovine or rabbit, ovalbumin of chicken etc.,
hemoglobin of a mammal such as bovine, rabbit, human, or sheep,
keyhole limpet hemocyanin (KLH) and the like can be used. As
examples of the synthetic polymer, various latexes of polymers

or copolymers of polyamino acids, polystyrenes, pplyacryls,
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mentioned. A mxing ratio of the carrier to the hapten

may be in any ratio of any type, as long as the

anti body can be efficiently produced to the antigen

bound or adsorbed to the carrier. The above described
natural ly occurring or synthetic high nol ecul ar

carrier conventionally used to produce an anti body

agai nst a hapten nay be used in a wei ght ratioﬂg& 0.%n be
to 100 based on_ 1 t Tk iangl dfhet e cC
Pﬁ&ﬁFéﬁygﬁd Pﬂgyeﬁ?P?E??ég %g?i€§§ of condensing

agents can be used. Exanples of the condensing

m&g@ﬁ?@ﬁdmhich are advantageously enpl oyed, are _
R By g B B HE il foPgnt et dromaiydbecin 20
x;ua%;zzr;gg;@&{;?%:yﬁoz»@ga%;f?g%”%ﬁgfg??xif?anz;ea;fsgcmzj
groups w each other; diisocyana 0 ScSHEDeAS e
e i ittt
"’2‘%??&5*3?’Z‘éf‘é‘é’?‘é‘?”t‘é’ifgéﬂ%‘imﬁﬁﬁ%ggﬁgir§ngf§5§;§;§§mt .
%ﬂ;ﬂ:;izz*ﬁa?*s’:;;ﬁf“f;?*i&“:ss.gfﬁ’a?i;’?‘iﬁﬁg%f‘hg‘; e L on 1
@b o) Kl e enca welghe LTSI Inilnig W dm o

Gt @en activated ester reagent having dithiopyridyl
group (e.g., N-succinimdyl

3- ( 2- Pygj A inliPbET ERé Cnsteer SPEPEhecearyier s VATETY OF
then reduced“to i'ntroduce the thiol group, whereas

in
888&Qﬁéing agents can be used. Examples of the condenslng

agents, which are advantageously employed, are diazonium
compounds such as bis-diazotized benzidine capable of
crosslinking tyrosines, histidines or tryptophans; dialdehyde
compounds such as glutaraldehyde, etc. capable of crosslinking
amino groups with each other; diisocyanate compounds such as
toluene-2, 4-diisocyanate, etc.; dimaleimide compounds such as
N,N'—o—phenylenedimaleimide, etc. capable of crosslinking
thiol groups with each other; maleimide activated ester
compounds capable of crosslinking an amino group with a thiol
- group; carbodiimide compounds capable of ecrosslinking an amino
| group with a carboxyl group; etc. Tn the crosslinking Qf amino
groups with each other, one amino group is reacted with an
activated ester reagent having dithiopyridyl group (e.qg.,

N-succinimidyl 3-(Z—pyridyldithio)propionate (SPDP), etc.)
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am no group is introduced with a mal ei mde group using
a maleimde activated ester reagent, and the two
groups nmay be reacted with each other. (2)
Preparation of nonocl onal antibody (a) Preparation of
nonocl onal anti body producing-cell An antigen of the
present invention is adm nistered as 1is, or along
with a carrier or a diluent, to a war m bl ooded ani nal

afth tﬁléd e el £Bd rndchary theotitol RERIP 1 HESHERROTROT ST

Suc Intr aperl toneal injection, intravenous

c EHE%Baﬁéédl wient aomalehniddegkarp using a
apﬁﬁgcpkggpan the like. |In order to increase antibod

Od“‘” VI LE¥ivBeRq! B8t e AdREAGOIE Atarmh, L dwej gFoups may be
éfig Juvant or Freund's inconplete adjuvant nmay

be ad ere g is normally performed about
r@ﬂGtF %FI %h'gg %?al with one tinme every 1 to 6
weeks

sinjaﬁgéspgégggggiggfokhﬁoH@EﬂbHEQoﬂﬁdlbbdgal used,

anr'ne, guinea pigs, mice, rats,

hansters, _ sheep, .goat ndnéehbel nproancmag—cell
nent i dﬁédPr;QPlaﬁ&GQ np f“gﬁgFEg é?gbl eto uge a manmal

of the sane species s t he iR O dRimiristered as
avoi dAnhansigsheRfof %n??e?eg Jf’%%g%/ prooducti on,

mce and rats are generally fer b d ng oded animal
igener atliomy @i WpAGAIONAT Ghth ‘%o)g 1%1 %’eéjgrgt Mrcial

i mruni zation to humans is ethi al |, ulbthblsi Such as
4 ef siabl enahhéngtmtﬁ?ﬁ‘?lb&ﬁpcg*crt%oéj %r‘;efs??% hi
invention targets a human, (i) to obtaln a

Bt d ey hyne &8 lnjﬂﬂ#ﬁqnﬁu}QﬁqﬂHﬁﬂPQﬁn*Q&)y pr oduci ng
ani mal (e.g., nouse)
subcutaneous injecticn, intradermal injection and the like.

In order to increase antibody productivity upon the
administration, Freund’s complete adjuvant or Freund’s
incomplete adjuvant may pe administered. Dosing is normally
performed about two to 10 times in total, with one time every
1 to 6 weeks. As examples of the warm-blooded animal used,
simians, rabbits, canine, guinea pigs, mice, rats, hamsters,
sheep, goats, donkeys and chickens can be mentioned. Although
it is preferable to use a mammal of the same species as the
recipient in order to avoid the problem of anti-Ig antibody
production, mice and réts are generally preferably used for
generating a monoclonal antibody.

Since artificial immunization to humans is ethically
difficult, it is preferable, when the antibody of the presen;

invention targets a human, (i) to obtain a human antibody by
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produced according to a nmethod described below, (ii)

to produce a chineric antibody, humani zed anti body or
fully human anti body according to a nethod descri bed
below, or (iii) to obtain a human antibody using in
conbination the in vitro i muni zation nmethod and cell
imortalization with virus, human-human (or -nouse)

hybri doma production techni que, phage display nethod )
and the like. Note th he idAuiihg0 anifdni Zat.igon mouse
lmﬁéélél@naapélﬁlaﬁ‘ean%@gédgr g)fgr gbllybgs a nethod for

obt ai ni ng an anti gen_agai.ns LLgsen ddhat(ilis to produce
puwsiuaiﬁldea‘éﬁﬁrﬁ%??%&ﬁ'%%opér gsgfn,é:ilﬁn l'arge anounts

for the purpose of preparing _a non-NUgRFEy11y human antibody
aaoh imé & HlerankddoCint hB }Zﬁ‘g@é’l}slgﬁ:f eré is the

possibility of obtaining,an . antibod | N$h Mtain a human
addgEmd bo amebhoéﬁﬁsﬁéd*?eﬁlr%ﬁt%ﬁé%% gs ,;uppressed

by ordinary inmmunization, because it,.is |.bLE§ 8n method
htiaisupnusdnti bodemking tdemkBant? o Hhit ? eﬁhg% f %en
nanogram to mcrogram order, because inmuni [ —mouse)
LU0 S nino reeMdrzalt iogayd thapa rigr BERER Egégénggr%mou
the animal cells used in the in vitro |,

ni zatipn th

Dt YoRbesyt fn sty PBAGPTSRSEPYs e ROfnd the

' ke, isolated from peripheral blood, spleen, yrg%h 1so be
pege. a%g@ecﬂait_keheoﬁnwhmmmmxwwb\?@-td@scjcrci et
war m bl ooded animals (preferably nmouse or rat%_can be inst
mn?gﬁf‘?ﬁerggiy%@lﬁtﬂdﬁ fidre obdsd ndinanBlis BNEAIFG 292
Ber i e spleen is extirpated from an about 4- tg_ﬁdlarge
12- week- 0 ' 3rdp3pl gpacyi efiaukbt sep PRI
?Pn‘%’éﬁl?\?]{’gﬂgﬂagﬁ opriate medium[e.g., Dul becco's

AN > ' an apdgpdmderived
AR L i R

antibody, because there is the possibility of obtaining an

antibody against an antigen for which antibody production is
suppressed by ordinary immunization, pecause it is possible to
obtain an antibody with an amount of antigen on the nanogram
ﬁo microgram order, because immunization completes in several
days, and for other reasons.

As the animal cells used in the in vitro immunization
methed, lymphocytes, preferably B-lymphocytes and the like,
isolated from peripheral blood, spleen, lymph node and the like
of a human and the above-described warm-blooded animals
(preferably mouse or rat) can be mentioned. For example, in
the case of mouse or rat cells, the spleen is extirpated from
an about 4- to 12—week—-oldlanimal, and splenocytes are separated

i ified
and rinsed with a appropriate medium [e.g., Dulbecco’s modifie
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like], after which the splenocytes are suspended in an

anti gen-cont ai ni ng nedi um suppl enented with fetal calf
serum (FCS; about 5 to 20% and cultured using a CQ2

i ncubator and the like for about 4 to 10 days.

Exanpl es of the antigen concentration include, but

are not limted to, 0.05to 5 g. It is preferable to
prepare a cul ture supernatant of thym)cytes8 oféan and the
ani.nal _of t hegwiafie Ribhailsophedtunplamts FBEuned vl
E\ﬁ@ell?smeg%u%ge according to a conventi onal nedfegoo_l, and

t, dd the Natants @ rides terdiare sSispeaded 18! an
]d%eai'c&ﬁetro%g@'t%g %tha tr?;/m)cyte cul ture supernat anltf

injin vitrq i.mrunj Is Qf;phuERaneetl githtfetsal call serum
B@Ttéfgé?r‘b'kﬂoélq'tad‘nﬁ‘é"rgf é?%lgﬂﬁmnfgati on by adding, to the 3
medi um  several _kinds_of LResssHEhaago} Lirsubator an
(HCSy, ahoud: S55¢ ?@ﬁé a&%dcgﬁggﬁike, ang i f necessary,

an adj uvant substance (e.g. r gsldi eepbirde handntigen
thae)lke GiRF AR He %te‘licge%ay N prepgri ng a

nmonocl onal anti body, it is possi

ext st ok o A B e diEsS 587 0905780 5 k-
e e s o phebth: SHLEDEH pEp Lo b enmocytes
s mmyomrost Sapaf S PR ARSI o 2 wecks
e o o banceSaef b ¥ g0 ehe
after 4 to 10 days of cultivation after in vitro
%HBEBEE@&h@DtbOtheomeﬂbuman;ibo?y-producing cells; and
using the isolated cells with - 65 nyel oma ce] | S'ufture
measurgipat of SEr&NTADtubbdyot pbbainan Heymocyte ¢
supernatant in in vitro immunization of human cells, it is
preferable to perform immunization by adding, to the medium,
several kinds of cytokines such as IL-2, IL-4, IL-5, and IL-6
and the like, and if necessary, an adjuvant substance (e.g.,
muramyldipeptide and the like) along with the antigen.

In preparing a monoclonal antibody, it is possible to
establish an antibody-producing hybridoma by selecting an
individual or cell population showing an elevated antibody
titer from among antigen-immunized warm-blooded animals (e.g.,
mice, rats) or animal cells (e.g., human, mouse, rat),
respectively; collecting spleens OT lymph nodes at 2 to 5 days
after the final immunization or collecting the cells after 4

\ , . . . . te
to 10 days of cultivation after in vitro immunization to isola

antibody-producing cells; and fusing the isolated cells with
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performed by, for exanple, reacting a | abel ed antigen

and an antiserum and thereafter determ ning the

activity of the |abel bound to the antibody. Although

the nmyeloma cells are not subject to limtation, as

| ong as they are capable of producing a hybridoma that
secretes a | arge anmount of anti body, those that do not
produce or secrete the antibody per se are \ be

¢yéi5ﬁéﬂéé;1§M t B geasueemeptedEr spremgrReHPedY { Hbker ¢fa"
1gh cell fusion efficiency. To facilitate hybridoma q

§E¥fﬁ¥ﬁéﬁhb§} doy REehpnahl echeting a tabelef agtiggp and an
S sensitive to HAT (hypoxant hi ne, am nopterin,

%@ﬁ;@%@:ﬁ &St 520D 5T b tehei mnget iy elctiy 1541 ¢£ the label
-1, 1, SP2/0, AP-1 and the |ike can be

Pt A RGPS ona the | ke ban be menti oned:
1500 v udh RIS AT C R T TE can be
5 4ORRORN CHEY hBEC FORBLarol ot he. et hod of - Koonl er
BPGRBLEP 5 JORER AYPURG GF v (G Endar cvi T i A
(he |1 ke can be_IETLLauod, agg EEG sbdectib kosregeacer
e
Fandaatabbilobr Lbone SFOaa i, b6 PR ATAIA §oahen® °o
:;).ci)nteotflca)l? (o engitive o WAT (hypoxanthing, aminopterin,

thymidine) . Asexamplesofthemmusemyelomacells,NS-l,P3Ul,
Sp2/0, AP-1 and the like can be mentioned; as examples of the
rat myeloma cells, R210.RCY3, ¥3-Ag 1.2.3 and the like can be
mentioned; as examples of the human myeloma cells, SKo-007, GM
1500-6TG-2, LICR-LON-HMyZ, uc729-6 and the like can be
mentioned.

Fusion operation can be performed according to a known
method, for example, the method of Koehler and Milstein [Nature,
256, 495 (1975)]. As a fusion promoter, polyethylene glycol
(PEG), Sendai virus and the like can be mentioned, and PEG and
the like are preferably used. Although the molecular weight
'of PEG is not subject to limitation, PEG1000 to PEG6000, which
are of low toxicity and relatively low viscosity, are preferable.

As examples of the PEC concentration, about 10 to 80%,
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for diluting PEG various buffers such as serumfree
medium (e.g., RPM 1640), conplete nmedi um conpri sing
about 5 to 20% serum phosphate buffered saline
(PBS), and Tris buffer can be wused. DVSO (e.g., about
10 to 20% can al so be added as desired. As exanples
of the pH of the fusion solution, about 4 to 10,
preferably about 6 to 8 can be nentioned. The ratio by
nunber of anti body-producing cells (splenocytes) and
pryEévabplyelbeut SOptefEiamblopmbemenyiamedt Ab theesolution
20:1, and the cell fusion can be efficiently perforned
fby dhrtubihgoREGPr vatiguatb20fens 400G h paef seabhyfate 30dium
to 37C, normally for 1 to 10 minutes. An
(&nd | poRIMPI 640} Ngorfyel ét ¢ imed DA Ebmer beiwptabaed Hyto 20%
i nfecting anti body-producing cells with a virus

sE€BRRP Igh HphdteA beEPEFEAGsA VIR OPHE:S had THDS LAlfifze: can be
the cells. As such viruses, for exanple, Epstein-Barr

uddd) \oMsds (8N4, | R dutko 830 PP ZBNA1 859 addédaddesired.
the majority of persons have immunity because they

adave BYels heen 'Jlfggfs%dtﬁgit ?PE%E ¥bliHeibh, 288bout 4 to 10,

asynptomatic infe on o nfectious nmononucl eosis,
PREERIE AR ST I AR AT et b

e S Ly A, BT P SR A SR LY
RS oGP e P 543 B3 e TPREM iy Slbou
GAOTEI RIS L e A L S
b;tiitcibta?:ion normally at 20 to 40°C, preferably at 30 to 37°C,
normally for 1 to 10 minutes.

An antibody-producing cell line can also be obtained by
infecting antibody-producing cells with a virus capable of
transforming lymphocytes to immortalize the cells. As such
viruses, for example, Epstein-Barr (ER) virus and the like can
be mentioned. Although the majority of persons have immunity
because they have ever been infected with this virus in an
asymptomatic infection of infectious mononucleosis, vifion is
also produced when the ordinary EB virus is used; therefore,
appropriate purification must be performed. As an EB system
free from the possibility of viral contamination, it is also
preferable to use a recombinant EB virus that retains the

capability of immortalizing B lymphocytes but lacks the

capability of replicating virion (for example, deficiency of
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lytic infection state and the |like). Since
mar noset - derived B95-8 cells secrete EB virus, B
| ynphocytes can be easily transfornmed by using a
culture supernatant thereof. An antibody-producing B
cell line can be obtained by, for exanple, culturing
these cells using a nedium supplenmented with serum
and peni ci [l1in/streptonmycin (P/S) (e.g., RPM 1640) or

serum.free medium supplenmented with a cell growth

SP YR PEEPt £7F Lot iqy dkenchprtant s%e%h@rarﬁtate to
y filtration or centrifugation and the |ike,

dish ditFehinay statenersodreplddsding B | ynphocyt es
at a suitable concentration (e.g., about 107
cel | s/ REpCeamarmpsabatdenyvedeBo8us peakl 9 rsewrens BB atirus, B
20 to 40C, preferably at 30 to 37C, normally for
&H@@POGY$eﬁocanhb@rgaSWhgnthanaﬁormedlbgdysmngdaccngture
cells are provided as m xed | ynphocytes, it is
pupkenatibett therevf oudnyaneibudyfprpdnboagt®eeedy line can be
allowwng themto forman -E rosette with, for
- ekbtaphed spedpreeybhpdeyt@sl twithdg hddekeell @ WP a3SRedium
transformati on frequency of EB virus, because the

sappletgnebdpei 8ANSe hareadd! psaﬁm@ﬂwﬁ/%réﬁtsm?b?ht (P/S)
cytotoxicity to cells infected with EB virus IS

absg. , IRIBEI1H 2 )t Or 564 &6im HFEDReYE & érﬁéhtfé& wilf a cell
target antigen by m xing sheep erythrocytes,

SN ER UBA Yt HPU e n
prit body- pE%gu{:thq négegh%n%%o t%s?: lﬁ] g‘ge‘p"é?ﬂéff‘yﬁgsu?‘ﬁmatant

Eﬁsfiiﬁré‘@i g &rde fi/fl.gi%gja(ﬁl?ta %% li:%’a rB]'QuspendJ.ng

I ke. Furt her nor e, eca

t}ﬂmyér?é lf’i‘cgcgyfﬁxocf)cﬁ?% n%y]r%ﬁ;g%ng the ant gselyltarl)le

arge excess s
concentration (e.g., about 10’ cells/mL), and incubating the

suspension normally at 20 to 40°C, preferably at 30 to 37°C,
normally for about 0.5 to 2 hours. When human
antibody-producing cells are provided as mixed lymphocytes, it
is preferable t-o previously remove T lymphocytes by allowing
them to form an E rosette with, for example, sheep erythrocytes
and the like, to increase transformation frequency of EB virus,
because the majority of persons have T lymphocytes which exhibit
cytotoxicity to cells infected with EB virus. It is also
possible to select lymphocytes specific for the target antigen
by‘mixing sheep erythrocytes, previously bound with a soluble
antigen, with antibody-producing B lymphocytes, and separating
the rosette using a density gradient of Percoll and the like.

Furthermore, because antigen-specific B lymphocytes are capped
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present 1gG on the surface, mxing with sheep

erythrocytes bound wth anti-1gG antibody results in

the formation of rosette only by antigen-nonspecific

B | ynphocytes. Therefore, by collecting a | ayer of

cells that don't formrosette fromthis mxture using

a density gradient of Percoll and the like, it is

possi ble to select antigen-specific B |ynphocytes.

Hoyreadiciintg oy asecgehi D TELLE SRYLEP &CAY

capability of proliferating ?nfi nitel yﬁﬁy titS%Het}F no longer

tr s 196 iodthe 80r B8 cBaGki f 4spdi Wit Y

nmyel oma cells in order fo stlab ylsusét?laelrég> %ﬁ%ﬁ)ﬂrgé’@@s bound

At egY i Se§E At oAy Lok cells, the

sanme as thoge descPi%l%Ied a%%%@sié{aﬁﬁ%efyuﬁagﬁ%ﬁiﬂ%%tte only
aeHikenand et r I perforned using a

%ge’ai um for anlnrggﬁgggrfﬂ?sg( g?’g‘g?‘ggﬁkﬁgfm e O 5

£813% r r free ppdium sppplenented with ,

S &E@hg ]féé%e olfmce.lﬁ.ﬁ gﬁgka@%t 4 nggptte from this

gro ors, W
{n?y[g nLhine, amnopterin, . thymdine). As exanples, )
0 tﬁé@cég%gﬁt?é{% %f9 Gh Fercodd appt ggienllke’ it
d 'gi ng, abput 0.1 M about 0.4 M and about

3?0&@%3? ﬁd‘?‘?h%e Tke, ankigertFRer{ficdh bamphocybesd.

For | ect icagﬁ:,a human- nouse hybri doma, ouabain

resi st al? EiiFiRedyrsasretsing el e Haviing scque med ethe
sensifjve to ouabain than nouse cell lines, it is

TR bHL Y PlePreilifeaatings dofiodtie lychy| shéytransformation
addi ng. ouabai n at about 10-7 to 10-3 Mto the nedium

a0 R Lagkdugesy witbomausket orshpnahengdl 6mi OcéFEs in order
feeder <cells or culture supernatants of certain

tel9tablas sust Higedde antfibodyelderetiing l22ganits Celhks the

species having a lifetine limted so

myeloma cells, the same as those described above can be useéed.

Hybridoma screening and breeding are normally performed

using a medium for animal cells (e.g., RPMI1640) containing 5
to 20% FCS or a serum-free medium supplemented with cell growth
factors, with the addition of HAT (hypoxanthine, aminopterin,
thymidine}. As examples of the concentrations of hypoxanthine,‘
aminopterin and thymidine, about 0.1 mM, about 0.. 4 pM and about
0.016 mM and the like, respectively, can be mentioned. For |
selecting a human-mouse hybridoma, ouabain resistance can be
used. As human cell lines are more sensitive to ouabain than
mouse cell lines, it is possible to eliminate unfused human
cells by adding ouabain at about 10”7 to 10~3 M to the medium.

In selecting a hybridoma, it is preferable to use feeder

cells or culture supernatants of certain cells. As the feeder
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that it dies after hel ping the enmergence of hybridoma,
cells capable of producing | arge anounts of a growth
factor useful for the energence of hybridonma with
their proliferation potency reduced by irradiation
and the like, and the like are used. For exanple, as

the nouse feeder cells, splenocytes, macrophage,
bl ood, thynocytes and the |Iike can be nentioned; as

E@EIQU'EH‘ al%%%‘é%l%ccégh.i S&i@%q%aﬁreldng %ggég%%fnnég gﬁ:r_ted SO

cells and can

e PR, ST MR R cpRB RSO oV et faman el 1

supernatants “of

¢ f tabl i shed cel
TR B %ﬁ’@&%rq&ﬁ‘%@%ﬁérgsaﬂ? IS s gperar

lected b tin a fluyorescein-I|abel ed antigen
%gﬁﬁ?eo??%éﬁ % th%'fae‘é{f‘FErthes‘é"pBFﬁf-ilﬁ@r?ﬁéon potency

4Hﬁ%igat bi n to t he antigen using
k3 tApreanddihe éékﬁeraf(d:ACS)llk@l agrlei ysed. For
case, efforts for cloning can be | essened
XIS c ast Epepeenssefaedey re o sri@Enqutthee siamrophage,
anti body agai nst the target antigen can be directly
bdgosgket égYmPGFt%oﬁnﬂgtlae hyitke demabehmaénpiodedesas the human
nmonocl onal anti body agai nst the target antigen,
feedesuse ks hqusr fpime bel hised! mbhohscpeafrecable 49d the like
renove am nopterin as soon as possi ble Dbecause it

capHbdimentimngdcel Asfamumplensof Itthd Beltasel Qirdistperaddant,
rats, amnopterin can be renoved 2 weeks after fusion

pandary Z¢QlthegosdpbesausatBOSE kel aBBveekksc#iBed various
within 10 to 14 days.

cells and culture supernatants of various established cell
lines can be mentioned.

Moreover, a hybridoma can also be selected by reacting
a fluorescein-labeled antigen with fusion cells, and thereaftér
separating the cells that bind to the antigen using a
fluorescence-activated cell sorter (FACS). In this case,
efforts for cloning can be lessened significantly because a
hybridoma that produces an antibody against the target antigen
can be directly selected.

For cloning a hybridoma that produces a monoclonal
antibody against the target antigen, various methods can be
used.

It is preferable to remove aminopterin as soon as possible

because it inhibits many cell functions. In the case of mice

and rats, aminopterin can be removed 2 weeks after fusion and
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However, a human hybridoma is normally nmaintained in a
medi um suppl enmented with am nopterin for about 4 to 6
weeks after fusion. It is desirable that hypoxanthine
and thym di ne be renoved nore than one week after the
renoval of am nopterin. That is, in the case of nobuse
cells, for exanple, a conplete nedium(e.g., RPM 1640
suppl enented with 10% FCS) suppl emented wth
hypoxant hi ne and thym dine (HI) is, added or changed
b#g%a%caa?% %Pﬁermm%?%é%%%té%et%lﬁhllaaﬁé o1 o] days.
fusion, visible clones enmerge. Provided that the ,
Hevaver era dumaro hybragomachs HRFHdbly Meifthaingd dmpgnpedium
of antibody in the culture supernatant can be
suppbemented whhBurnipepterin heornmbeut of bat b beRgkEamtter
be perfornmed by, for exanple, a nethod conprising
fagtemg tTe sy e soreb Lec dihady dypoxentitiae ans £hypliidine be
phase (e.g., mcroplate) to which the target antigen
removedanomvatthan tdrer emfekoafites phet reinovpépof deminopterin.
(including the partial am no acid sequence used as the
Tlept tipe)in sedsadecdfdmbase! yedlswi fbracrample),a complete
subsequently adding an anti-i nmunogl obulin (1gG '

medt 1irld q@y, g(.@nREMI 1 600\supRQaimsit dd0t 8B 0 dCh) oguBPl emented
animal of the sane species as the animl from which

wite Bidaiddh A | BRI MGG HES! b aHBedd8ki ¥REhasged 7

used) or protein A which had been |abeled with a

td ol QBG4 VLr SR SEANGS ( € a®out185to 131 hay3Hartd® fusion,

enzyme “(e.g., (3-galactosidase, (3-glucosidase,
Bbils BTcRlGeL g5°, pRURULRRg: B Afipguer o clone has
rJechhoercF Sa%%rlrjti:r] % IImll,uotrheeS Ca?ritonurinzs’Oc%1 ia%%’:ﬁp@&f ):i’.n the culture
supernatant can be measured.

A measurement of the amount of antibody can be performed
by, for example, a method_comprising adding the hybridoma
culture supernatant to a solid phase (e.g., microplate)} to which
the target antigen or a derivative thereof or its partial
peptide (including the partial amino acid sequence used as the
epitope) ié adsorbed directly or with a carrier, subsequently
adding an anti-immunoglobulin (IgG) antibody (an antibody
against IgG derived from an animal of the same species as the
animal from which the original antibody-producing cells are
~derived is used) or protein A, which had been labeled with a
radioactive substance (e.g., *?*1, '¥'1, 3H, *C), enzyme (e.g.,
- Pp-galactosidase, P-glucosidase, alkaline phosphatase,

peroxidase, malate dehydrogenase), fluorescent substance
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| um nescent substance (e.g., lumnol, |um no

derivative, luciferin, lucigenin) and the |ike, and
detecting the anti body against the target antigen
(epitope) bound to the solid phase, a nethod

conprising addi ng the hybridoma cul ture supernat ant

to a solid phase to which an anti-1gG anti body or
protein Ais adsorbed, adding the target antigen, or

a derivative thereof, or its partial peptide |abeled

G -t t tfel'me@qaawa,nglag@msc&gn deothiloeyanpdee , and
detecting the anti body against the target antigen
JedintespeEn th suis tamcehd es gl. i, d lphdsel ,adanihell degivative,
Although limting dilution is normally used as the
lalcdifiexd nyel hodigeninhiargl thenhilsf ampdetantingdthergntibody
usi ng FACS (described above) are al so possible.

aGhanistgthy tdrgdt agtidiehulépitops) oyel tor tkd fiid phase,
exanpl e, the followi ng procedures, which, however,

admetROH E£6mPeisPN§tid@Th@ScHd 'H}lﬁﬂgiom@%lﬂmlt@ sﬁbernatant
anti body is neasured as descri bed above, and positive

t¥eh | So Bf @ PRl RCt8dwnh BEh ot ea%tawfg@obﬁt&%@@ror GdtSein A is

are previously added to a 96-wel|” pl ate. s "are

aagbkﬁég?ga?t?]?mg o{rrl‘r?ﬁ %%tr'glécﬁdé{neg?bh' Vér & Née%é%%‘%lve thereof,

suspenae et e “nedi um

ofaPes HIRLI) Webt s 484 51681 80143 ¢ Bhel BBl AL Ring agent as
déé???ﬂéao%}%%é%ﬁ%%%f%eg?ﬁﬁlviﬁm593 ?8 v SoaFERE the rarget
agkifrie(rpifreheboind ”gheomglia.PﬁaﬁsnaPﬁﬁﬁgﬁeeﬂﬁke-

suspen3|on is diluted to cells/nm - and
ot her Jmtetr-?%gfcolsm%wg/w%wrrhés c%??@alahé Used 2t the

cloning method, cloning using soft agar and cloning using FACS
(described above) are also possible. Cloning by limiting
dilution can be performed by, for example, the following
procedures, which, however, are not to be construed as limiting.
The amount of antibody is measured as described above,
and positive wells are selected. Selected suitable feeder
cells are previously added to a 96-well plate. Cells are
collected from the antibody-positive wells and suspended in
complete medium (e.g., RMPI1640 supplemented with 10% FCS and
P/S) to obtain a density of 30 cells/mL; 0.1 mL (3 cells/well)
of this suspension is added to the well plate with feeder cells
édded thereto; the remaining cell suspension is diluted to 10
cells/mL and soWn to other wells (1 cell/well)in the same way;

the still remaining cell suspension is diluted to 3 cells/mL
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cultured for about 2 to 3 weeks until a visible clone
appears, Wwhen the anobunt of antibody is neasured to
sel ect positive wells, and the selected cells are
recloned in the sane way. In the case of human cells,
cloning is relatively difficult, so that a plate in

which cells are seeded at 10 cells/well is al so
prepared Al t hough a nonocl onal anti body pr oduci ng
bri doma can be obtained norpal |y two time
a%%b%?%.ﬁ@ other cwelbs (B} T bL e )reérlh@n 1% are

regularly for several nore nonths to conflrmthe

CoTEBFee(BoR ROOSST 2 115 MEBKASTRBRL o VAGHDHecH L PREIRRERT S
or invivo. As a nethod of in vitro culture, a nethod
whemhiestmeunty cfdart 1jody dsimepsired forerl epapositive wells,
ant i body- produci ng hybri doma obtai ned as descri bed

amdboviee felputedwidlls are nedllonddedpi e shmecwhly. In the
density at, for exanple, about 105 to 106 cells/ni,

cavel aff htman veldserchonime FCIedatdemtlvatdidliicodt, bec that
menti oned. As a nethod of in vivo culture, for

a @Xbdite ein awhibdote1 Togxrd Sdaedaeditatapsl i dallesiwegll is also
injecting a mneral oil to a nouse (a nouse that is

présd RSP Al ithloRigh & lndrt 1A1BNEnst badp-protiieing hybridoma
hybri doma) to i nduce plasmacytom ( MOPC),

cér{‘tﬁe‘?‘%ﬁéﬂ{@&ﬂﬂdﬂnéﬂf@;)} NGy Boite s B toudOoretd s Of is
hybrldona to the nousé5 to 10 days |ater, and

I{{—‘&ﬁ}é RE ARGddE et:b.thLngrf%j P‘ﬂelé{ﬁg:%' §eve2r$Pm5re months

ater, “can e nment rification of the
I t %ﬂ; and purification of the
t%cﬂ%%: iglﬁ'gl %té a%glylﬁ%p can be perfornmed according

to aH%/%tJ):lil askré:%vﬁn b%Etcl?ﬁq:ureJ in vitro or in vivo.

As a method of in vitro culture, a method comprising
. gradually scaling up a monoclonal antibody-producing hybridoma

obtained as described above, from a well plate, while keeping
the cell density at, for example, about 10° to 10° cells/mL,
and gradually lowering the FCS concentration, can be mentioned.

As a method of in viveo culture, for example, a method
comprising intraperitoneally injecting a mineral oil to a mouse
(a mouse that is histocompatible with the parent strain of the
hybridoma) to induce plasmacytoma (MOPC), intraperitoneally
injecting about 10° to 10’ cells of hybridoma to the mouse5 to
10 days later, and collecting ascites fluid under anesthesia
2 to 5 weeks later, can be mentioned.

(b)Purification of the monoclonal antibody

Separation and purification of the monoclonal antibody
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exanpl e, separation and purification nethod of

i mmunogl obulin [e.g., salting-out, alcoho

precipitation, isoelectric point precipitation,

el ectrophoresi s, adsorption-desorption with an ion
exchanger (e.g., DEAE, QEAE), ultracentrifugation, ge
filtration, specific purification conprising

selectively collecting the antibody by neans of an

antj gen-cqupl ed solid,, phase or active adsor
cEhoheaBeriorurd ACoPrpiBiorn & PahEChy EpBiE haERb, for
| inkage to obtajn the antihody, .and the .like]l. As .
eH@YBLFh et RAA e O ARGhBRF bRLFEEAGT B%R?l%%ﬁfﬁékﬂ%aa%@ﬁ“lm
by culturing a hybridoma in or outside the Iivin% bodg .
{6t gar SRthingovded AFIRAL PEREIRALALdG g 18R ARG -FoGyPoint
fromthe body fluid or culture thereof. \Wen using |
prheinhthbbdy, cfladterquiessais nedperphipprdeggrption with an
preventive / remedy, since the antibody is required to
ibavexahahgenoleagt i vPERE, | OERE) neebtraegntoisngathen, gel
the level of antitunor activity of provided

fibbeatbon| apecbédy. plihiéfiaationmoomprisingyseiachbively
assayed by conparing the cancer cell growth or

cbhUeeting the apopilosds, by Mddiss pfeaaneatagenabsapdied solid
of antibody. In a preferred node of enbodi nent, since

phB8eabt | HOWcOf ve tABs PRGNS UdY &Y ipYidteiniPedrapratein G,
phar maceuti cal product having humans as the subject

affl AUSLHESLE PhG O el pitge e HHHiROGhe @htlib@dy, and the

present 1 nvention (preferably a nonocl onal anti body)
liﬁe%: 74 an antibody whose risk of show ng
antigenicity when

As described above, a monoclonal antibody can be produced
by culturing a hybridoma in or outside the living body of a
warm-blooded animal, and harvesting an antibody from the body
fluid or culture thereof.

When using the antibody of the present invention for
cancer preventive / remedy, since the antibody is required to
have antitumor activity, it is necessary to examine the level
of antitumor activity of provided monoclonal antibody. The
antitumor activity can be assayed by comparing the cancer cell
growth or induction of apoptosis, in the presence and absence
of antibody.

In a preferred mode of embodiment, since the antibody of
the present invention is used as a pharmaceutical product having

humans as the subject of administration thereof, the antibody

of the present invention (preferably a monoclonal antibody) is
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adm ni stered to a human has been reduced; to be
specific, the antibody is a fully human anti body, a
humani zed anti body, a nouse-hunman chineric anti body
and the like, particularly preferably a fully human
anti body. A humani zed anti body and a chineric

anti body can be prepared by genetic engi neering

t echnol ogy according to the nethod descri bed bel ow.
aAl ahoigbdyawhobkyrbskaof ashowdny sabigesdcbeypwhenced
fromthe above-described human- human (or -nouse)

abibiii §08Bedi to i huiles habl Beéh PEQILSEE; ito WY BPedific, the
human anti body- produci ng animal (e.g., nouse) or the

aRbageddi $8| 3y £aR1 ROoRuMSS CAhPELLBE) 0N hiimaRi 888 &Rtibody, a
stably supply the antibody in Iarge anounts at | ow

m819§é5hu1(1é91 Eﬁfxﬁéﬁl&' Qﬁtlﬂg &di?”&?cﬁ'ﬁhé‘niﬂ?&d %A?ti'él?ﬁarly

herein, a chineric ant neans an antl
PHESEIBLLE, AEpiy r‘ﬁﬁﬂfar@% (5 2 EpkSATER Bhteal anc
f*r*?{‘he Lt I?Qd%é?%ﬁéf?% RFURIEESY %”%%f?%ﬁﬁfféemg

‘ir’%y raecﬁo n S JFﬁ? é?eatlt}ﬂps ue gfﬁ‘]_:[ou?o (Although

an_ani peci es per tt|n eas aration
a ﬁf@v I e o"i‘fé‘m%?fi AR AR rg%riar?%%%qﬁ%?fﬁ o5
the constant regions are preferably derived fromthe,
SRS TR TRARRAN ~RIPRAN 0T AnRUGHD| P BHdeRRy 1T 1S
met hod of preparing a chineric antibody, 75 the
defi Tl AERTIRICS ALUS g arhunan aptibedyrpreduging animal

partially
(e.g., mouse) or the phage display method described below in

order to stably supply the antibody in large amounts at low
costs.

(i) Preparation of chimeric antibody

As used herein, “a chimeric antibody” means an antibody
wherein the segquences of the variable regions of the H chain
and L chain (Vy and V) thereof are derived from a mammalian
species, and wherein the sequences of the constant regions (Cy
and C.) are derived from anocther mammalian species. The
sequences of the variable regions are preferably derived from,
for example, an animal species permitting easy preparation of
a hybridoma, such as mouse, and the sequences of the constant
regions are preferably derived from the recipient mammalian
species.

As examples of the method of preparing a chimeric antibody,
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nodi fi ed nethod thereof and the |ike can be nentioned.
To be specific, first, mRNA or total RNA is prepared
from a nonocl onal anti body- produci ng hybridoma (for
exanpl e, nouse-nouse hybri doma) obtai ned as descri bed
above, according to a conventional nethod, to

synt hesi ze cDNA. DNAs that encode VH and VL are
anplified and purified by PCR according to a

R ST RR 810 PN, 8, B, T pgareistly
i §i he _.b d
eI BL A it & AR L B S el opedy, o be

the sense prinmers, and ol i DNAs that _ hypridize to

SPAEL BhGe FE o EElA SRatoLAL IR 1R&TRAASAY FEPD o foh8olonal
sequences of CH and CL, respectively, as the antisense

aptipedy-preduciny hybrifena gl 97 cR¥FHP by, MOISYIQYse
1991)]. In the same manner, DNAs that encode, CH and

hylbr ddemahpbhbt 2 buednas pies¢rtaed f alpvan FRECHIEpAred 2
fromlynphocytes and the |ike of other mammal (e.g.,

comven} ibya Réidid Vi casyntHesime VDNAnd RYAs ghat encode Vy
| igated together, respectively, using a conventiona

anetWodre amp ik ezhianet ipm i Tilead oYDNC Rt asthidigyg ¢ a
chain DNA obtained are inserted into respective

COPPERPi bR E BXPHES Sk Drh ViElsé ocBNA (dsr tea anghplavect 0ssng
conprising pronoters that have  transcription activity

aﬁbﬁrﬁbggeélﬁrizﬁ‘élss CEfbS, eX@tiSEe NVl DB DKERS | somprisheg the
I ke (e.g., CW pronoter, SV40 pronoter and the

b & &dqudite Pt BakogRcefe fheeimPnahatoguemyedOf Vi and
inserted into separate vectors, and nmay be inserted

v RSB LA, ol d Y s Slsgrn chac
‘hybridize to the base sequences that encode the N-terminal
sequences of Cy and C;, respectively, as the antisense primer
(see, for example, Bio/Technology, 9: 88-89, 1991)]. 1In the
samenmnner,DNAsthatencodeCHandCLareamplifiedandpurified
from an RNA prepared from lymphocytes and the like of other
mammal (e.g., human) by RT-PCR. Vy and Cy, and Vy and Cg, are
ligated together, respectively, using a conventional method,
and the chimeric H chain DNA and chimeric L chain DNA obtained
are inserted into respective appropriate expression vectors
(for example, vectors comprising promoters that have
transcription activity in CHO cells, COS cells, mouse myeloma
cells and the like (e.g., CMV promoter, SV40 promoter and the

like}]. The DNAs that encode the two chains may be inserted

into separate vectors, and may be inserted into a single vector
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and chinmeric L chain expression vector (s) obtained.

As the host «cells, animal cells, for exanple, Chinese
hanster ovary (CHO cells, siman-derived COS-7

cells, Vero cells, rat-derived GHS cells and the

l'ike, in addition to the above-descri bed nouse

myel oma cells, can be nentioned. For the

transformation, any nethod applicable to animal cells
iearerikenus eHost ¢dll ¢ afrerernaes f@inehwi ehaligc thaperatilbbhain
method and the like. It is possible to isolate a

a6 8l dEi et 0D @Bl Mok x 3k & HOSLY vB¥-t 6l EYIdbiG iRl .hoak the host
cells in a nmedium suitable thereto for a given period,

calds thelRaf t@e_rllcsol lr@Gt LREAMPIE, CthidE So HERIA 3 rdNdCHO)
purifying it in the sane nanner as described above.

é%igr n.':altlﬁlvaerl—)ﬂelflv | co8l§0-POES] %?otge dPé a'r%ta-derlved GHS

i meric nmonoclonal anti body easily | ar ge

céi‘?gnéﬁ%uce ] Jgﬂllé;, An £ “t%”%ﬁ‘é”hﬁo@@' HEEérl}é@HCHouse

ar e prO conven |Ona od usi ng germ

h b h k
ny§Lofa dre I MU b HER: S8n g8y | Mo 30 ¢ 8hstB 'af‘iﬂ Bhol? any
naEiGd FHRI %%tﬁi?gir?ai@%ﬁhsgwﬁﬁfﬁa rad ) PR E8Perence

accunulated Fur t her nor e, is also _paossible t

IHBER; TP aelaﬁtmaocrmmsﬁgpdaﬁp%m k3K ar &é 18 possible
anmounts fromthe seeds, |eaves and the |ike of

te l&edgdsi @ Primmric EP@BG&@B%WQTS#WW&@FH}%W%ﬁ'—he host
and el ectroporation into protoplast, the particle gun

cerbl fioth ahdnediwectwl taklectheprto | FRRA THYeR PeEiede and
like, with cells of a plant such as corn, rice,

thwhesa fteoyioddectdng bbacnoltasre hephosatent|and porifying it
which 77 a transgenic techni que has been established,

imnthevwdiante mmnner as described above. Alternatively, it is

also possible to obtain a chimeric monoclonal antibedy easily
and in large amounts from milk or eggs of transgenic animals
which are produced by a conventional method using germ line
cells of an animal such as bovine, goat, or chicken as the host
cells, for which a transgenic technique has been established
and a know.—how 'of mass propagation as a domestic animal
(domestic fowl) has been accumulated. Furthermcore, it is also
possible to obtain a chimeric monoclonal antibody in large
amounts from the seeds, leaves and the like of a transgenic plant}
- produced by using microinjection and electroporation into
protoplast, the particle gun method and Ti-vector method for
intact cells and the like, with cells of a plant such as corn,

rice, wheat, soybean, or tobacco as the host cells, for which
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cultured in large anounts as a major crop. Wen the

chi meri c nonocl onal anti body obtained is digested

with papain, Fab is obtained; when the sane is

digested wth pepsin, F(ab')2 is obtained. It is also

possi bl e to make scFv by ligating DNAs that encode

mouse VH and VL via a suitable |linker, for exanple,

DNA that encodes a peptide consisting of 1 to 40
aaptans@enis, tephei gaia@bhys Joéen 3@swath hbshed dsandowleich is

preferably 5 to 20 amno acids [e.g., [Ser-(dy)nin

cOLthE&EH I Berge dmbhstanas nd egeforfeoopd to 10, nis
an integer from1 to 5) and the like]. Furthernore,

it 1 SyiRas St Sl fndBke morBel dindy JnBdy btdigad i g
DNA t hat encodes CH3 via a suitable linker thereto,

byl .t
d?(é et & A g acgé(ggfn, ¥eald ?Qto'bﬁglg% mén@:'?l‘éogﬁﬁe% diydsted

U|table i nker thereto,

wg@gg@gﬁéglgucp ar}Ltg %%q:)élq% g£cul e nDdlfl ed (coupl ed)

IC en |nee I Ng can e EXDTESSEd in a

mcr rqggkgpgiﬁggﬁfiﬂ% £ 22 ak8r§¥§@SB S%ElhgeouAs that

contr pronoter o) pro

ant i bod ecul n | ar ge tS..
SRR Ho e U Yind 1012 % THLET tieldl%e o TPRoexanple, DNA
downstream of one fronnter in, tag@quand troduced d
that £ECodeFia PePdR rCaRitiRg ¥Qr V“’ acids,
nonoci stroni ¢ gene expressi on When an a S
pERIREABEY [t DRoaPRBOAAC IS arftP N HLS L aRARY PuEEd20 amino
with Cys using nol ecul e nodeling, a diner nanmed as |
agbdy [ d.or nifb i Blhanlimosr rfdﬁgé’dﬂh'lsedﬂilul(fﬂi 4 BBnynteger

between - 78 the two chains. .
from 0 to 10, n is an integer from 1 to 5) and the like].

Furthermore, it is possible to make a minibody monomer by
ligating DNA that encodes Cy3 via a suitable linker thereto,
or make a scFv-Fc by ligating DNA that encodes Cy full length
via a suitable linker thereto. The DNA encoding such an
antibody molecule modified (coupled) by genetic engineering can
be expressed in a microorganism such as E. coli or yeast under
the control of a suitable promoter, to produce the antibody
molecule in large amounts.

When DNAs encoding mouse Vy and V., are inserted into the

downstream of one promoter in tandem and introduced into E. coli,

a dimer named as Fv is formed by monocistronic gene expression.
When an appropriate amino acid in the FRs of Vy and Vi is
substituted with Cys using molecule modeling, a dimer named as

dsFv is formed via the intermolecular disulfide bond between

- 78 -



(i1) Humani zed anti body As used herein, "a humani zed
anti body" neans an anti body wherein the sequences of
all regions present in the variable region, other
than the conplenentality determ ning region (CDR),
[i.e., framework region (FR) in constant region and
variable region] are derived froma human, and
wherein only the sequence of CDR is derived from

tioterceia®) | an species. The other rmamalian
species is preferably an ani mal species, for exanple,

mouse;and Hildadi e aMtibody ch production of
hybri domas can be easily performed. As exanpl es of

the nggdqfxepéﬁﬁ’?r‘id"ﬁuﬁaﬁﬁlﬁﬁﬂi Zeei bedy ¥ edihs hheantibody
met hods described 1n US Patent Nos. 5, 225, 539,

w}?r%xgelgjﬁla g%?e n%‘ﬁ%g‘s‘:?% o%ngﬁ' Qgﬁggﬁg preBahti &h |bt’he variable

erefromand the |i ke can be

(et on ?‘ T v :‘r&’l : t& Qﬁifn He @nv DR}
r%ﬁﬁ?%eag FS&ﬁgBhgﬁgﬁ%ml¥%%§#%§$2§ a%peg@es (%ﬁgg? teor),

nmouse)_are isqglated in %& S b ndNeariable
(L v SRS ot TR 1 R oGy CaT Eef eqibhynd Yaria

sequencing, is agorne by a conventional g
rREtHY SRee BREPS L e uein eOR TR EOIR, paliot AAE pegpence

by plied Biosystens and the I|ike),, and the ba
o b e S ranien ReaToAGEHEEo BT 28, FHe L8 0onEa Other

therefrom are anal yzed using a known _anti bod 1
majeRflcvRTe SRECABESES ProfesaRApl A aRAPAL ILRGHESe fpL¥ampP e,

Kabat et al., "Sequences of Proteins of | munol ogi ca
mdugee@st theeliked wihh wBiphparedentien ¢ldvbyigegas can be

Human Servi ces, Public Health -79 Service, NIH 5th
exgily gperfi@8dadand the |ike] to determ ne the

As examples of the method of preparing a humanized

antibody, the methods described in US Patent Nos. 5,225,539,
5,585,089, 5,693,761 and 5,693,762 or partially modified
methods therefrom and the 1like can be mentioned. To be specific,
DNAs that encode Vy and Vg derived from a non-human mammalian
species (e.g., mouse) are isolated in the same manner as with
the above-described chimeric antibody, after which sequencing
is performed by a conventional method using an automated DNA
sequencer (e.g., manufactured by Applied Biosystems and the
like), and the base sequences obtained or deduced amino acid
Sequences therefrom are analyzed using a known antibody
sequence database [for example, Kabat database (see Kabkat et

al., “Sequences of Proteins of Immunological Interest”, edited

by US Department of Health and Human Services, Public Health
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CDR and FR of the two chains. A base sequence wherein

the CDR encoding region of a base sequence that

encodes the L chain and H chain of a human anti body
havi ng an FR sequence simlar to the determned FR
sequence [e.g., human x type L chain subgroup | and

human H chain subgroup Il or Il (see Kabat et al.

1991 (supra))] is substituted with the determ ned

Seasd cee ENC & thhatli t oo pded9 1 hen@DFhefl ikedt herdelrgymine the
species, is designed, and the base sequence is

CORVAAGFR RO theagwendlsaixis abaubade seqdénbasdssreamdhe CDR
sequence conplenentary to the base sequence is divided

eh@baihgagsend:s off aahmild sdnieacélthasancniddizhet hayhain and
alternately overlap with the aforenentioned

Hf ERETENGS - a | Auhsn POSSi b @y it v GRS YR siybendeatsimilar to
encode VH and VL havi ng human-derived FR and a CDR

rd 0 JAN sB6RGH t? SY,UHES| 2uBGrou

RO 3501 00e B0 6 RREGRTE t 9ol s BAiEa SoBgroup
h 'ﬂkﬂ ? | 5 9B41-08pt PEM, B 13CG0LEaREEMdN a1., 1991
Id%%%en |5g% cﬁg Ho%gg&*ngporder to tSansfer a CDR

deriv g forom.an tge nﬁ%{' n ' ' that
(ﬁﬁﬁﬁﬁ? 3% &Y @Eﬁ. nggﬁwz. régauﬁ?c %ﬂ%%}_}eéi Bﬁ%?g sequence tha
efficientl it Is.preferable to use PCR- asﬁg A
<BPPEEE d PR e A heT, ghama T Aded s o 16, 5S pfly 3nd the
the sequential CDR grafting_nethod describ
b33 T RO Rce BPTEaEs O Rpout 20 fo 40 bases,

HEI - 5- 227970 and the |ike can be nentioned. It ig  vided
apdsai peEueRce JIRBRIeRANTarytq 1k hans SERISRCpEndivide
_that produces a humani zed antibody by ligating the
inhasEwaamegniet obNaBorhA0 tent@drasey sRdthAt tdenhad tepaately

encode human-derived CH and CL, 80 respectively, in
ovaelaspmel tariter aforsmentilonesbdveguentsibelit is possible to
construct DNAs that encode Vg and Vy, having human-derived FR
and a CDR derived from another mammalian species by synthesizing
individual fragments using a DNA synthesizer, and hybridizing
and ligating them in accordance with conventional methods. In
order to transfer a CDR derived from another mammalian species
into human-derived Vy and Vi more quickly and more efficiently,
it is preferable to use PCR-based site directed mutagenesis.
As examples of such a method, the sequential CDR grafting method
described in Japanese Patent Unexamined Publication No.
HEI-5-227970 and the like can be mentioned. It is possible to
obtain cells or transgenic animal/plant that produces a

humanized antibody by ligating the thus-obtained DNAs that

encode Vy and Vy to DNAs that encode human-derived Cy and Ci,
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chimeric anti body, and introducing the |igated product
into suitable host cells. A humani zed anti body, |ike
a chineric antibody, can be nodified to scFv,
scFv-Fc, mnibody, dsFv, Fv and the |ike by using
genetic engi neering techni ques; and they can be
produced in a mcroorgani smsuch as E. coli or yeast
by using a suitable pronoter. The technol ogy for i
rpsppatingly,hﬂnahhee&hmanmdnnﬁr(ﬁﬂ1Wi&bsﬁhﬁeaéSBﬁréﬁscrlbed
to, for exanple, preparing a nonoclonal antibody that
chénebecpanteballyy addi hnstededing thet hégasatnproduct into
species for which no hybridoma production technol ogy

siasabeenhestabkisbed. For exanple, animals wdely
propagated as donestic animals (donestic fow s) such

as boximenaditE® astasidy, d0de =kt ittdirdkeantdibddyet can be
ani mal s such as canine and felines, and the |like can

mB8i FRALi PHek @S, themslRy eqli ndBlodRl, 8B€¢, ePv 4ndithe like by

reparation of fully human anti body using human

uggﬁg?ﬁéﬂr@ @ﬂ%iiﬁ%e@ihgﬁ{:egﬁﬂiﬁgég ; e theluBsh B glroduced

gene I°'s 1 ntroduced into a non-human

) .bl.ood i ' ; i a sui e
1 iRt Bhelld ) EDS 190908y using a suitabl

that this aninmal-is imunized wwth an antigen, a
PREMBR®Anti body is produced in place of the antibody

derived fromthe anipal. _Therefore,. provi
ani moiie ERCBRO TP EE, ErEPEArah s ot BERAAASY, gfiflodly can
roduci ng_a hybridoma has been estaplished, is - 81 . .
2556° P51 Soq 41 HPE CFaTRI FESSRT R 3 Mg onal antibody

monocl onal o . .
that can be preferably administered to another animal speciles

for which no hybridoma production technology has been
established. For example, animals widely propagated as
domestic animals {domestic fowls) such as bovine, swine, sheep,
goat, and chicken, and pet animals such as canine and felines,
and the like can be mentioned as the subject animal species.

(iii) Preparation of fully human antibody using human
antibody-producing animal

Provided that a functional human Ig gene is introduced
into a non-human warm-blooded animal having the endogenous
immunoglobulin (Ig) gene knocked out (KO) therein, and that this
animal-is immunized with an antigen, a human antibody is
produced in place of the antibody derived from the animal.
Therefore, provided that an animal such as mice, for which a

_technique for producing a hybridoma has been established, is
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anti body by the sane nethod as the conventional nethod
used to prepare a nouse nonocl onal antibody. First,

some of the human nonocl onal antibodies, that were
generated by using a human antibody-produci ng nouse

(see Imunol. Today, 17: 391-397, 1996) obtai ned by
crossing a nouse transfected with m nigenes of the

human 1g H chain and L chain using an ordinary
usednsgéniie peFglibilechni goguiirehaafmddye hwmenemgnpgdonal
endogenous nouse | g gene has been inactivated using
aabibpdynby \tHeOshmeme hied a5 ¢hal cenggntionelimétixdd used to
stage, and to date production of anti-human | g human
paapabedy mddaldAnohaslontlbeenibepp! t i rdigt ebmeAbfjerliec human
Inc. [trade nane: XenoMouse (see Nat. Genet., 15:
mdA6c160al198¢ibb8i el eBhabowebe9¢8nt28taadbiyhasihyke) human
and Medarex Inc. [trade name: Hu-Mab Mouse (see Nat.

aﬁ’t@b&@gngkoduéﬂhgsﬂéugél (s&890immldinolPat eplialp. 17: 391-397,
5,545,806 and thé 1like)] established Tg m ce

1§§§P35k9€£_ﬁ§jed\’!ﬂ§‘ VR iRy AIACEsd W s L8NG 43 RIndgenes

yeast artificial chronoSonme (YAC) vector, thus

o213 hifahhfg B OYEA! ofc gsﬁ% | DO &8 Ry #:grgﬁégenic

repertoire. wever, ecause t n g gene,

TRyt RE RS 8L SRR IR R Pabhe 19 gene
ut .80 Kki nds,.of abou

conmbi nation of ab V_4fra nt
n TR P e e eits AR B ST Rl o o ready
, encqdes the antigen, binding site, the full | epgth
17 RdiBIFATSS SR n Age! 58 SRSGUPERISLRACE PR AREHF BHBEB R human
for the H chain, about 2 Mo (2nd chronosone) for the
anfike@y n(HARRY) hestnogobeen \pepodhgdehr onosome) for

the XL chain. To reproduce the
Later, Abgenix Inc. [trade name: XencMouse (see Nat.

Genet., 15: 146-156, 1997; US Patent No. 5,939,598 and the
like)] and Medarex Inc. [trade name: Hu-Mab Mouse (see Nat.
Biotechnel., 14: 845-851, 1996; US Patent No. 5,545,806 and the
like)] established Tg mice transfected with even a larger human
Ig gene using a yeast artificial chromosome (YAC} vector, thus
enabling the production of human antibodies of richer
repertoire. However, because the human Ig gene, for example,
in the case of the H chain, exhibits its diversity as the VDJ
exon, which is a variable combination of about 80 kinds of V
fragments, about 30 kinds of D fragments and 6 kinds of J
fragments, encodes the antigen binding site, the full length
thereof is as large as about 1.5 Mb (1l4th chroﬁosome) for the

H chain, about 2 Mb (2nd chromosome) for the kL chain, and about
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di verse anti body repertoire in another animl species

as in human, it is desirable to introduce the ful

| ength of each Ig gene. However, DNA that is

insertable into a conventional transfection vector
(plasmd, cosmd, BAC, YAC and the like) is normally
several kb to several hundred kb in length, and it

ha been difficult to introduce_t full length

ed 28 eheobgavaRt i & Chéchh dhatfor L1 %@-’f% #9 the

a t ransgeni, ni mal whi ch,conpri es i nser
JAVETEE DRALPRAY ASPEFEPRFScdPeGUOtRER 2HRIaY: §F°les as in
(Nat. Cenet., 16: 133-143, 1997) pr.epar ed
himannglt Hes Aesinabder honimeredycydhe ﬁgﬂlln%?faaﬁe ?15 egch Ig
natural fragnment of a human chronosone harboring the
GPgegeH@WEFﬁGF)DNﬁtéhatnéasénﬁﬁrﬁﬁééﬁréﬁ5§0ﬁ1EOPTGPtlonal
nouse]. That is, first, a human-nouse hybrid cel
tnaosﬁgchmnanvent@nomm, owsreid 4 RGN anshideng 1ke)
conprising the H chain gene and the 2nd chronosone
isomprmzl hg tdwendl kbato sgnerabdnimdrasekbdini léngthoand it
exanpl e, a drug-resistance narker and the like, is
hasdated diviiftilcud ts pionthherdducat tlom fiulii behgth(efglg genes by
col cem d) for about 48 hours to prepare a m crocel

thbysdivenionad seviet fiué foa@sodehi shiidg agneirisgenic animal,
t hereof are envel oped in nuclear nenbrane, and the

wEDERNESRIESs &4 6 riJdrtadif @d cll BhedapRUSeE &3 feeltli 1l¥ed egg.
the. m cronucl ear fusion nmethod. A hybrid ES cel

ret ai fbmgy§ e eochépﬁqm@esGQﬁétng fd"el§!§ﬂ§@3| Q BLNepLepared

fragnents thereof is selected using a ne I um

a GRS & m#;%orﬁ%/@h%gfu leEEEthCﬁMnahs fﬁh%‘}o'd%tc‘ing a

a nouse olIn € Sa manner as W

nRESPA 31 2O e A Y Y S e A Pid ¢he Ig gene
(hCF) into a mouse [transchromosomic (TC) mouse]. That is,
first, a human-mouse hybrid cell having human chromosomes in
which the 14th chromosome comprising the H chain gene and the
2nd chromosome comprising the xL chain gene, both labeled with,
for example, a drug-resistance marker and the like, is treated
with a spindle formation inhibitor (e.g., colcemid) for about
48 hours to preparé a microcell wherein one to several
chromosomes or fragments thereof are enveloped in nuclear
membrane, and the chromosomes are introduced intoc a mouse ES
cell by the micronuclear fusion method. A hybrid ES cell
~retaining the chromosomes having the huﬁtan Ig gene or fragments
thereof is selected using a medium containing a drug, and the

cell is microinjected into a mouse embryo in the same manner
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chinmera is selected anong the chineric mce obtained,

with coat color as the index, and the like, to

establish a TC nouse strain carrying the human 14th
chronmosone fragnment (TC(hCF14)) and a TC nouse strain
carrying the human 2nd chronosone fragnent

(TC(hCF2)). After establishing nouse strains wherein

t he, endogenous H chain gene and xL chain gene are )
aRnBtkRdtRRtPrenakgfekan \Peﬁg ?ry REALNGRY KRREPEt gf) Iempy Line
a_conventional nmethod, it is possible to establish a
chbusEasty gederaedneny theechbierigmiee ebtgéped, with coat
nodi fi cations (double TG/ KO by repeating the _
celossinghef indexe ansuthetlidens toreahaldbiish RalCimpusmptrain
nmet hod as that for producing an ordinary nouse
capngihgnahe dnmisrody tihs chppinbedme of vagoemt o TWIHCF14) ) and a
mouse established as described above, it is possible
TComobtai atrabnaohdkrgebngpehefl hambnndndnohpomosaime fragment
ant i body- produci ng hybridoma. However, there is the
(decambreeK) of rfteomesstefdl tdieitey mdwse bd a4 iy bihetoeds the
than that with the ordi nary nouse, because hCF2

eﬁ@@?@ﬁBﬁQQHtQﬁaiﬁ §BAENaH8NEL | ShalRt §bhE LPel RRoBREECOUL,
cell's. On the other hand, because the aforenenti oned

PR ER PR O T GO Qe Bk s PRl hod

I'ed a as a

e . @ ul he _ |
lgilvst’e%gisltsg'béq%ﬂie\éa SE861 144 o TSR LB K ‘E%S%ﬂg B g, Tour

kzgﬁggroga Qne ﬂggﬁffﬁgéf‘?géh£§5ﬁﬁlg #8%{6& .ng' E%geating the
Iversrt and i nadequat e response 10 antigen cause
Cit garrief €$'¥ agout %O@&of the H chain gene). And
TPE XA n 78 St abYy Tet3dth@d - 84 in the nouse
cells_because it is.inserted in npuse, chronosone .
Provi ecf that the same met?lod as tf’lat rPc))r preoducing an
ordinary mouse monoclonal antibody is applied to a double TC/KO
mouse established as described above, it is possible to obtain
an antigen-specific human monoclonal antibody-producing
hybridoma. However, there is the drawback of a lower efficiency
to obtain hybridomas than that with the ordinary mouse, because
hCF2 containing the kL chain gene is unstable in the mouse cells.
On the other hand, because the aforementioned Hu-Mab
mouse has a s{:ructure wherein the variable region cluster are
doubled although it has about 50% of the kL chain gene, it
exhibits a k chain diversity equivalent to that with full length
{on the other hand, HuMab mouse exhibits a low H chain diversity

and inadequate response to antigen because it carries only about

10% of the H chain gene). And the x chain is stably retained
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via a YAC vector (1gx-YAC). Making use of this

advantage, it is possible to get the efficiency for
obt ai ni ng hybridomas and affinity of antibody to

antigen that are equivalent to those wth the

ordi nary nmouse, by crossing a TC(hCF14) nouse with a

Hu- Mab nouse to establish a nouse that stably retains

both hCF14 and |gx- YAC (trade nane: KM nouse).
iuthBehe®se,cdlld Hedas@epdssibl tnderesd abl msluse khmamosome
anti body- produci ng animal in which the XL chain gene

vig §UddkctiransbrciRe) t 0 MBS UseChrt figi diaBraftage, it
human anti body repertoire nore conpletely. Such an

18N 9Bk 11688 &) §atbenORifHIREGndYY FBEOSES Wi g Hybridinas and
in which the human 22nd chronosone or a fragnment

ale?Lfl?L@ Bar bRt i Bgad Neo Mnclfdh 98Ne 4% IdHilieduesd tidthose

e Ssanme manner as descri bed above [ TC(hCF22)], and

w%_&ﬁi%ﬁ%réﬂ?afiﬁﬁ%&d;gyl E‘f‘ogg?}ﬁg[ ggﬁ%fﬁ@ﬁﬁl Ul with a

NOUSE Or or can e obtai ned by,

fo xanpl e, constructi 1§ Cl ‘
Hira SRR FRAC e B o Ra R ity Sk Faips farh noF1e
and_the XL chain locus, and introducing it into a
apgulgx-¢at| (grate Bﬁ%?écﬁlﬂoi“‘??sig: 1086- 1090, 2000).
When an anti body of the esent ipventjon is used as
medi CFHEFh%ﬁm%é'rbbﬂylﬁfgiﬁ% B?%%‘erijﬁ@eﬁ??%]ﬂf’r? & Ruman
desirably a nmonoclonal antibody, but_ it may be a
apbibetnarodreibadninglesn winech whendleherin geng s prther
invention is a polyclonal antibody, it is not |
tnanegsatgdt sousechpBEruskathendisespe, hpmapi aBEiPRaY
a human anti body-produci ng animal is produced in the
repertphnaaroreigompietielyr i Kut-man e indlhganalsg hrpbtained
species for which no
by producing a TC mouse in which the human 22nd chromosome or

a fragment thereof harboring the AL chain gene is introduced
in the same manner as described above [TC (hCF22) ], and crossing
the mouse with the above-described double TC/KO mouse or KM
mouse, or can also be obtained by, for example, constructing
a human artificial chromosome (HAC) comprising both the H chain
locus and the AL chain locus, and introducing it into a mouse

cell (Nat. Biotechnol., 18: 1086-1090, 2000).

When an antibody of the present invention is used as a
| medicine, an antibody of the present invention is desirably a
monoclonal antibody, but it may be a polyclonal antibody. When
the antibody of the present invention is a polyclonal antibody,
it is not necessary to use hybridoma; thereforé, provided that

a human antibody-producing animal is produced in the same manner
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techni que for preparing a hybridoma has been
established but a transgenic techni gue has been
establ i shed, preferably an ungul ate such as bovi ne,
it is also possible to produce a human antibody in
| arger anmounts at | ow costs (see, for exanple, Nat.

Bi ot echnol ., 20: 889-894, 2002). The human pol ycl onal
anti body thus obtained can be purified by collecting
abl dedcribsdi dbsvé| using nih kanbpgl aspleches | fe, which no

preferably mlk or egg, of the human
tashh bady - 0 deroepegr ang realhybini domeabhaat bernweshabhéshed but
same purification techniques as descri bed above. (ivV)

aPEERREGENDE Béchul e hgRbest | dotlybLisshed phageferably an
di spl ay human anti body |ibrary Another approach to

uﬁ%@ﬂé‘@@ EﬁJJHJEISYbWﬁ@Q ant ibagysd podsitlehod pisodigce a human
phage di splay. This met hod someti mes encounters cases

ahPiybhe Grﬁlaygakl,ﬁﬁbm@s 4@ PORdcs N EedYcask iekatpde, Nat.

site ©other than CDRs; for this reason, a fem1reports

B%t&?ﬁ%ﬁlof 8§l @'chtﬂz@@zj N Ghiditiiars A8 Alchal

aval t he ot hand,” however, the nethod has

agg {137 suglet Fndd eﬁ 2 o%&ffffeépsgn §ll’%&@ing blood,

erlved fom t ani mal
d f f t t
a%ﬁ’a‘?%% rﬁfp“i}&‘:@% Ha g8 Pkg EYer@rpEY I or ega,
oB bR anSh Py s PH Ry Sn 1t by 1 neRhRaat b0 Bep the
not I|n1ted to, for exanpl s descri bed

S B RITLE BORL POR [ObEHN BIURS RS | Heet T Aba: AReE bt Lo

[imtation,
(iv) Preparatlon of fully human antibody using phage

display human antibody library

Another approach to produce a fully human antibody is a
method using phage display. This method sometimes encounters
cases in which a mutation due to PCR is introduced into a site
other than CDRs; for this reason, a few reports of cases of HAHA
production in clinical stage are available. On the other hand,
however, the.method has advantages such as no risk of
cross-species viral infection derived from the host animal and
the indefinite specificity of the antibody (antibodies against
forbidden clone, sugar chain and the like can also be easily
prepared) .

The method of preparing a phage display human antibody
library include, but are not limited to, for example, the

methods described below.
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filament ous phage (Ff bacteriophage) is normally
preferably used. As the nethod of presenting a
foreign protein on the phage surface, a nethod
conpri sing expressing and presenting the foreign
protein as a fusion protein with any of the coat
proteins g3p, and g6p to g9p on the coat protein can
be nentioned; and a method conprising fusing the
for elmmmmlm phageaersed erminatl sWiiiRcftpimit afsipn.
is often used. As the phage display vector, 1) one in
f iharadnt dhes f ol @ien( DENeadise T ivphapekedi $ maerealby rpotferably
fusion gene with the coat protein gene of the phage
ugenomMas tRe mdithed ¢f prebencaaty spforeiiga pprogseint enl tdve phage
t he phage surface to be presented as a fusion protein

sk fdcd Nes TREEhON PsMbLi ding)exPi@ssinghind phesgening the
encodlng the fusion protein is inserted separately

f(‘;f@f&r‘i be oweli -4 ¥ Rer id@in ﬁ‘:SEShH Witah9 ol LW ddag proteins
fusion protein and the wld-type coat protein to be

ST P A o Mty o
a ﬁ%%ﬁ%ﬁ cérq?rf%ﬁﬁ{ego@uggﬂg%ﬂé féreig g:?tgiq%l‘ﬂ £ t"l’leh@-l-@@fmlnal

e coat gene t

jg‘# ‘Lfﬁ35hwg Gﬁ%ar%v:f tesn tu% 4 €XR t‘?’t? tﬂ?‘teagfeua':f.gﬁlay vector,

ype coat pro
I h K
LR el W is aaedfg%?i%%%%?l”soflﬁ %ec*”%f“ the Sprm of

i's, used for the preparation qf an ant rar
fyzion geng Hithetha Pk PfPteH?egeasa‘bhﬁql% Pk’r’ge gghm“e' to
infection is lost when a Ilarge foreign prohel nis
a¥lpve@llaghg spati pretoins cHrE$%%%d FEs thepehagy ggrface to
et al. (Carr. 87 Opin. Biotechnol., 11. 445-449,
b@mpegmecb@sngnfu@n@@ protein with the foreign protein, 2)

one in which the gene encoding the fusion protein is inserted
separately from the wild-type coat protein gene to allow the
fusion protein and the wild-type coat protein to be expressed
simultaneously, and 3) one in which an E. colihaving a phagemid
vector harboring the gene that encodes the fusion protein is
infected with a helper phage having the wildwtype coat protein
gene to produce phage particles that express the fusion protein
and the wild-type coat protein simultaneously, and the like can
be mentioned. However, a phage display vector of the type 2)
or 3) is used for the preparation of an antibody library, because
in the case of 1), the capability of infeci:ion is lost when a
large foreign protein is fused.

As a specific vector, those described by Holt et al. (Curr.
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exanpl es. For exanple, pCESl (see J. Biol. Chem, 274:
18218- 18230, 1999) is an Fab-expressi ng phagem d

vector wherein DNA encodi ng the xL chain constant
region allocated to downstream of the g3p signa

pepti de, and DNA encoding CH3, His-tag, c-nyc tag,

and the anber stop codon (TAG followed by the ng
codi ng sequence, allocated to downstream of the g
OpiignaBipégchael - arélarﬂéﬁg%@9un%%90ih%a%oh?r%$nB¥°%%% as
| actose pronoter. When this is introduced to an E
esaiplaavi parexanmie, MAER] offesab iBigheddamy e
the g3p coat protein, but when it is expressed in the
16828518380 ailP 9N dis he Hatkesxpare shingpphagemhdwechior wherein
anber nutation, a soluble Fab antibody is produced.

DRRdenasding §E5waﬂi£ﬁ$i¢@n@m@r&@gﬂ@ctaﬂloémed to
exanple, pHENL (J. Mol. Biol., 222: 581-597, 1991)

dewbstheahi k£ Bhe ¢3edsidbanvbepeids, exedphes efcoedeng CH3,
hel per phage, ML3-K07, VCSML3 and the |ike can be

HIBRthgNedlmANEads aRQIeS apibgGesebpitadory §IAD), £81lowed by

vector that is "designed so that a sequence conprising

tﬁ@engésaﬁ% e, COODPECASd | Pk edods A& 06 tHige g3p
end of the an |body gene and the 5 end of the
éﬁg g S f 1
o4 +ta eous y%g%dggggg %taeﬁn&%ﬁoﬁm?n e floF)m 8ne actose

t
plfcﬁr%&%]r er%t % Qﬁls 1asn€ﬁ 90@&8&8% H a\% 'lgg'g% %ﬂ%%n amber

e coat proternon age surface
oA GO i SHE e o o

l%hiléieﬁﬁagggﬁg r%&wgoHSngl strain atntgiethlenflke, wlfucrim do not

have an amber mutation, a soluble Fab antibody is produced. And
as the scFv-expressing phagemid vector, for example, pHEN1 (J.
Mol. Biol., 222: 581-597, 1991) and the like are used.

Meanwhile as examples of the helper phage, M13-KO7,
VCSM13 and the like can be mentioned.

And as another phage display vector, a vector that is
designed so that a sequence comprising the cysteine-encoding
codon is linked to each of the 3’ end of the antibody gene and
the 5’ end of the coat protein gene to express the two genes
simultaneously and separately (not in the form of a fusion
protein), and to present the antibody onto the coat protein on
the phage surface via S-S bonds between the introduced cysteine
residues (CysDisplay™ technology of Morphosys AG) and the like,

can be mentioned.
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nai ve/ non-i nmuni zed |ibrary, a synthetic library, an

i mmuni zed library and the |ike can be nentioned. The
nai ve/ non-i nmuni zed library is a |ibrary obtained by
acquiring the VH and VL genes retai ned by a nornal
human by RT-PCR, and randomy cloning theminto the
above-descri bed phage display vector. Normally, nRNA
derived from | ynphocytes of peripheral blood, bone
marrofs tbAskindnaf Rempnkanbibadkol #aFaTkundn, and
the like are used as the tenplate. A library prepared

ny vedhnoot-imupizep) J yaany 1 gNF RN SAEE ARRBATY \iHi dfminized

class switch due to antigen sensitization is not
lubdergobnd, the dikedcaY henmebkasvsdsuch as clinica
history, is particularly called a naive library.

Repr eshatrat i weeinon-timendr lwead ¥ 1bfra@gnis iadydbranyidgined by
Technol ogy (see J. Mdl. Biol. , 222: 581-597, 1991;

ablai riByailee pahd Vilden89 3etbd netid9% b, ndireal homanybpRT-PCR,
Medi cal Research Council (see Annu. Rev. | nmunol.

a;ka ré%aofhi? ci884hg them hhhbatheo&baﬂxd@sr:mb(aetegmge
Bi ol . Chem, 1999 ?supra) Proc. Natl. Acad. Sci

d9§§1a§4ve39@% 7aﬂ@rméiE§D R tderl v&& ffémliymphocytes of

tioned. A synthetic I brary is obtained by

_7 pﬁgrlzfgﬁgl\ég 1.(56‘@“5 glar%'ivt | gh&f1adHd Q@;@ylgﬁaeof & normal

stltutlnga pOTtIOHO

h%rrﬁging ear}fcp t%g?glq.q:e )fg%%%edknagt}{e% 1l§f’éry prepared

enco |ng

RSV A OSBRI, S0t
e EDAbe s SPLesSion 89, STl ol AN SRR 1 avose
V gene biases such as clinical history, is particularly called
a naive library. Representatively, the library of Cambridge
Antibody Technology (see J. Mol. Biol., 222: 581-597, 1991; Nat.
Biotechnol., 14: 309-314, 1996), the library of Medical
Research Council (see Annu. Rev. Immunol., 12: 433-455, 1294),
the library of Dyax Corp. (see J. Biol. Chem., 1999 (supra)i
Proc. Natl. Acad. Sci. USA, 14: 7969-7974, 2000) and the like
can be mentioned.

A synthetic library is obtained by selecting a functional
particular antibody gene in human B cells, and substituting a
portion of antigen-binding region in a V gene fragment, for
example, CDR3 and the like, with DNAs enceoding a random amino
acid sequence of appropriate length, to construct a library.

It is recognized to be excellent in antibody expression
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with the conbination of the VH and VL genes, which
produce functional scFv and Fab, since the begi nning.
Representatively, the HUCAL |ibrary of Mrphosys AG

(see J. Mot. Biol., 296: 57-86, 2000), the library of

Bi ol nvent (see Nat. Biotechnol., 18: 852, 2000), the
library of Crucell (see Proc. Natl. Acad. Sci. USA,

92: 3938, 1995; J. Immunol. Methods, 272: 219-233,

eXFa8) eang arvbskaké iy ecamsn Lbaekloyary sanMe egnstructed
library is a library obtained by preparing an nRNA
wiltamthgnpbobyhasionl béctbd ¥iomnd VumgEmesuciwhbdshg produce
patient w th cancer, autoi mune di sease, infectious

fdngeasaaandckheandi k‘abor sanceciktheebegafinyagei nati on,
having an el evated bl ood antibody titer against the

REpHE8ENRALEGRMNY, Ahd AQOROUMYY 2 1y oD Meayhes yaaG t(kee J. Mol.
| Tke which are“artificially inmunized with the target

Bl genghy Shﬁséboy@o@lﬁscﬁh@%liﬁﬁy g0 BilgTHRictA! i(@Re Nat.
met hdd, i n the same nanner as with the above-descri bed

aggtc\é%%ﬂ ' % bbgw yth@rlqbaagw bYi dguédel VB ®roc.

genes cénstruct a Iibrary. It is

Ngggs'}fi’é d. Obt ,lgﬂf esf 39%?' rfghanty b?ﬂb{uﬁﬁn o fBds, 272:

i“6s o tive smal | st ze because

23522550 2008 hestelFRE nék%ﬁ%%' sieeb bl

Lre Bt i 5 b%erg aCELATA Y I my Brgpaios
o5 SRR oDy oL LU AU eL ol SUB0ES o pacien
wlol%x3 naos, Pha ce)il)mngpxg &Egegggbeg.n%fec thg gsdggggggag}/ld the

ibhi sanaeE, add ’

like or a recipient of vaccination, having an elevated blood
antibody titer against the target antigen, or from human
lymphocytes and the like which are artificially immunized with
the target antigen by the above-described in vitro immunization
method, in the same manner as with the above-described
naive/non-immunized library, and amplifying the Vy and V;, genes
by RT-PCR, to construct a library. It is possible to obtain
the desired antibody even from such libraries of relatively
sﬁall size because the desired antibody gene is contained in
the library already at the beginning.

The wider the diversity of the library is, the bettex:

actually, however, an appropriate library size is about 10® to

10! clones, taking into consideration of the number of phages

handlable in the following panning operation (10 to 10%
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anplify clones in ordinary panning (100 to 1, 000
phages/clone) it is possible to screen for an

anti body normally having a Kd value on the order of
10-9 with a library of about 108 cl ones. The process
for selecting an anti body against the target antigen
by the phage display nethod is referred to as panni ng.

To be specific, for exanple, a phage presenting an
BARORGeN PSPk I EUEIE, Gy a0 BERErErEd by rabadtiong™d

a series of operations of bringing an )
aapliigencleomeniin 9Edinary PanNniRg (Jag DiLgr PPPPhAgesfcione) /

contact with each other, washing out the unbound
ighageposhibbaftersatern fpn Aa BBLABOPHaDRIRALAY (having a Kd
carrier, and infecting the phage to E. coli to 8
valogagat thetordabouf 1 ovith ianddbraxy ofieabapti b9 fcdones.
i mmobi lizing the antigen, various carriers used in

or di nZhy prdcges-fant sbddytingcan ant itedyabfjanhsy the target
chr omat ogr aphy, for exanple, insoluble
apeliyeaceharnslgm sy Hisplaganesitod dex trederraddto as panning.
cellul ose, synthetic resins such as polystyrene,

TROb¥AGHB-ARi de, 1 exSinpleona PhakfeC paRlsainging alnes,
menbr anes, colums, beads and the |[ike conprising

a%dFen Lok |i£%@aﬂ£‘fb$&ﬂf@s b S AR bE'ﬁﬁféﬁting a series

resonance (S sensor chips, and the |like can be

oft B%leggfgongogft H?iﬂg%ﬁ@ e i ém%éﬁlﬂﬁrﬁ&f‘llﬁ'é@ i rier and
rp , ne |

ads I'on may be uséd, "and a nmethod using a chemn ca
SRR Eirt ' 1AL i 0tel BB bLRER? AAOkERS S e
BB B3 SR ST B i, erom oo
cataiers dnaifEkcihg%%he phade S £, BoLFUS pitphdite it,
about 3to 5 times. As the carrier for immobilizing the antigen,
various carriers used in ordinary antigen-antibody reactions
or affinity chromatography, for example, insoluble
polysaccharides such as agarose, dextran, and cellulose,
synthetic resins such as polystyrene, polyacrylamide, and
silicon, or microplates, tubes, membranes, columns, beads and
the like comprising glass, metal and the like, and surface
plasmon resonance (SPR) sensor chips, and the like can be
mentioned. For the antigen immobilization, physical
adsorption may be used, and a method using a chemical bond used
to insolubilize and immobilize a protein or enzyme and the like
is also acceptable. For example, a biotin-(strept)avidin

system and the like are preferably used. When the endogenous
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a peptide, it is necessary to pay special attention to
prevent nmasking of the portion used as the epitope by
conjugating with the carrier. For washing the unbound
phage, a bl ocking solution such as BSA solution (1 to
2 tines), a PBS containing a surfactant such as Tween
(3 to 5 tines) and the like can be used sequentially.
There is also a report nentionin%kthat Ee Ufe OL uch as
ligagydat hpgf figra 1919y afd afe K@ F@aﬁ) PR e 1Ot
t he washing. For elution of the specific phage, an
a peptiide,git i® negergarycHP Gax S@&C&alaﬁat?ﬁélgflk%‘i Rrgvent
normal |y used; cleavage with a specific_ protease (for

maekdmy of theawr Haquused andthe fRddeps e ¢eyhigaring with
cl eavage site can be introduced into the |inkage site |

tHeetaweeher t heFanwasbilyg gbeainbrundphagsr ppdeekingapdution
In this case, E. coli infection and propagation are

suePsss Bisa sykutidn dllitd heiceat) , HPBSetont iy asywfagiant
the formof a fusion protein because the wld-type

suePRd s Mweledi 03 its Premes) echdohehei lseichade obetls®quentially.
el uted phage), conpetitive elution with a sol uble

THatd 981y a RpiiOReBYibadHg it @heSase hdndiftate buffer
exanpl e, in the aforenmenti oned CysDi splaylm the

' cifie phagereanphe roLaNLHadhNg. For elution
(pﬁqgas%%t%i@%gi%he an?i body and the coat prot gi n by

o ShAReR e 08 B0l Sy et et
oo R TRk Al (MR T TR Y gl
oA Syl 00 R FORS g oo
clggv%b@ggit%hggg l?é eisnetnrtoic{]lﬂ:et eln%r(])t It%eenl‘:SLHEgﬁIe' fite between
the antibody gene and the coat protein gene. In this case, E.
coli infection and propagation are possible even if all the coat
protein is expressed in the form of a fusio.n protein because
the wild-type coat protein is presented on the surface of the
eluted phage), competitive elution with a soluble antigen, or
elution by reduction of $-S bond (for example, in the
aforementioned CysDisplay™, the antigen-specific phage can be
recovered by dissociating the antibody and the coat protein by
usiﬁg a suitable reducing agent after performing panning.) is
also possible. When elution has been performed with an acid,
the eluate is neutralized with Tris and the like, and the eluted

phage is then infected to E. coli, which is cultured; after which -

the phage is recovered by a conventional method.
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is concentrated by panning, the phage is infected to

E. coli and the cells are sown onto a plate to
performcloning. The phage is again collected, and
the antigen binding activity is confirmed by the
above-descri bed anti body titer assay (e.g., ELISA
RIA, FIA and the Iike) or a neasurenent utilizing FACS

or SPR._.lsolation and purifij .an . j .
From Bifdetoute ehagtREget et bid itk 485 0L PEEY antibody
.antigen-specifji ant i body nb erformed b f.or \
13, SOPCE NGRS BaRBET of RO RERVR O &t 1R Grehrite Er coli
stop.codon_at the linker site of the antibody genge

8217 theo CBI4E A6t BPHNGERESaE PRELPhEGePer Lprm,cToning. The
vector, infectirfhéhe<£2age to an E. colji, that does, |, .
Phageniveadam FoRGHTDN gnel he ppsigenshingding@ftivity 1s
produce and secrete soluble antibody nolecules in
cenfiigmeshbor thaeakeuevdesrysbag ankibedy tikey afzay (e.9..
| ysozyme and the |ike, collecting the extracellular
ELI%&:, i BAA, aREA ;and fofiend iksi) ngrt Acneagerement futsatdoimg FACS
techni que as descri bed above. Provided that the

o §PRag or c-myc tag has been introduced in advance,

the antibody can easily be purified by using | MAC, an

anti - tsopatisnt ehddpuedfioatand dtiiethekentibhedy from the

cl eavage with a specific protease is utilized in

seaeaited phlgeaglbobhedyha®l peelsernts thepanttieen-sprctilfdc
phage surface by an action of the protease, so that

ahRe1eay £8H P PRI meNbhe PoF i1y, REchonsing 4 Rector
same purification operation as above nentioned. - 93
iﬁg?ﬁggggQQh%ggnfQﬁbQEog%Sbn%o@dﬁub%ytﬁ%”@ﬁn&ﬁ&iQQQE of the
antibedy gene and the coat protein gene as the phage display
vector, infecting the phage to an E. ceoli that does not have
amber mutation (e.g., HB2151 strain) to produce and secrete
soluble antibody molecules in periplasm or the medium, lysing
the cell wall with lysozyme and the like, collecting the
extracellular fractidn, and purifying using the same
purification technique as described above. Provided that the
His-tag or c-myc tag has been introduced in advance, the
antibody can easily be purified by using IMAC, an anti-c-myc
antibody column and the like. When cleavage with a specific
protease is utilized in panning, the antibody'molecule is
separated from the phage surface by an action of the protease,

so that the desired antibody can be purified by performing the

same purification operation as above mentioned.
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a human anti body- produci ng ani mal and a phage di spl ay
human antibody library can also be applied to the
production of a nonoclonal antibody derived from
anot her ani mal species. For exanple, animals wdely
propagated as donestic aninmals (donestic fow s) such
as bovine, sw ne, sheep, goat, and chicken, and pet

ani na uc ani,ne and, feli dthe lik an, be .
rent SR Sk P A SIS & s hiFm A St G ing
mal s, e util ation of  an ni zed | brar
2B hEanr 2t PogY BERANCEnEnSRinat o Rdg, BBRAE L Sb1aY human

obl ens_concerning artificial _imunization with the
aBéﬁB@FYaﬁﬂpﬁéﬁy g3 plépabst fBRLAEApbPyENBNRFOEHEEBBRYOL 2
The Eg ycl onal antibody of the present invention can
mgeochaRal aan ke b \daritiac fyornenmt et Hytignagk species. For
nodi fications thereof. For exanple, a warnm bl ooded
exaNpREe, | animadni védelyt hrapagahed n@geﬂOI(lpisbi-ei andmals
pepti de antigen) per se, or wwth a conplex of
(domeabiyerfomic)aseah risdvopime eswihey ngceam goatiprard chicken,
simlar to the nmethod descri bed above for the
anmnd e tacnira lef soehoss armalinanrind ddiléae, Tiawd prlosludike can be
contai ning the anti body against the protein of the

m@t E5enNé d laRVENE isQb jies tCohimel egelri e@. t hen nENHNW@ERG animals,
animal followed by separation and purification of the

tROt 9Dz at Toh NG CONPL M zédMUNOBLRy a8l 1f6Fé | €Ffective
protein used to inmmunize a warm bl ooded ani mal, the

bddPes @i el A8 fURILEPNARL ﬁf@ofgrﬁ% Egn'é@tr'rﬁn%fartlflc1al

carrier proteinto hapten nay be any type and’in any

ﬂPza@f’o qp%]@stﬁ@et o%;{ I?ffl ciently produced
to t apten |nnu I ze y crossllnklng to the
car r ' (e'or) Pi’gfjgjrgtlon of polyclonal antibody
The polyclonal antibody of the present invention can be
manufactured by publicly known methods or modifications thereof.
For example, a warm-blooded animal is immunized with an
immunogen (protein or peptide antigen) per se, or with a complex
of immunogen and a carrier protein formed in a manner similar
to the method described above for the manufacture of monoclonal
antibodies. The product containing fhe antibody against the
protein of the present invention is collected from the immunized
animal followed by separation and purification of the antibody.
In the complex of immunogen and carrier protein used to
immunize a warm-blooded animal, the type of carrier protein and

the mixing ratio of carrier protein to hapten may be any type

and in any ratio, as 1long as the antibody is efficiéntly produced
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For exanpl e, bovine serum al bum n, bovi ne

thyrogl obulin or henbcyanin is coupled to hapten in a
carrier-to-hapten weight ratio of approximately 0.1
to 20, preferably about 1 to 5. A variety of
condensation agents can be used for the coupling of
carrier protein to hapten. d utaral dehyde,

carbodiimde, naleim,de activated,ester and actjyv .
tQoPer harbe s LRLAPAN HEOFhR SR iRa P Ghe cAft &R ibeein.
di t hi opyri dyl group are us f.or the.coupling. .The..
F@én&éﬁ@@@ﬁonbﬁW&&GcFEFgma&ﬁgﬁﬂéperb&VFBemgb¥Fgﬁ&8E@&ln or
animals either solely or together with carriers or

hemogaand nt &S epeP1ed £a RFPTERN1Prd GIftF Yok tthaRIRR mpight
the adm nistration. 1In order to potentiate the

raftichody appsgsdmately Qpdntehd0.agfedesebdy gpout 1 to S.
conpl ete Freund's adjuvant or inconplete Freund's

adj uvAnvamhgteofidabnidensationThgents apst bat hgadi §or the
usual |y made once every about 1 to 6 weeks and about 2
coapllngt bfesairrikat protEhe pol habteal. aBlubavgldehyde,
collected fromthe blood, ascites, etc., preferably
chirbodiiaiBegofadbindtes hoeddedednester amdunictédalted ester
the net hod descri bed above. The pol ycl onal anti body

rebbehtisNcdi d e Mt 6Ab 1her a@s ayedli th hypyhbdghoup are used
procedure as the assay of antibody titer of the

Fart kBer eBLpesngl bed above. The separation and
purification o t he pol ycl onal anti body can be

gﬁgr i fﬂe%déﬂé%‘@rﬁ%aﬁc g‘QﬁmiB_@.%tEE%dsl?@@fa&’iﬂ—@looded
purtfication of | nogl obul i ns 95 perforned as
2hTmb1e SEPRLA AL BNE PUESEL £AE WA P LA RHs08R di1uents to
the site that can produce the antibody by the administration.
In order to potentiate the antibody productivity upon the
administration, complete Freund’s adjuvant or incomplete
Freund’s adjuvant may be administered. The administration is
usually made once every about 1 to 6 weeks and about 2 to 10
times in total.

The polyclonal antibody can be collected from the blood,
ascites, etc., preferably from the blood of warm-blooded animal
immunized by the method described above.

The polyclonal antibody titer in antiserum can be assayed,
by the same procedure as the assay of antibody titer of the
antiserum described above. The separation and purification of

the polyclonal antibody can be carried out, following the method

for the separation and purification of immunoglobulins
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anti bodi es descri bed herei nabove. The pol ynucl eoti de
havi ng the base sequence conplenentary to the target
regi on of target polynucleotides, that is, the
pol ynucl eoti des hybridi zable to target
pol ynucl eoti des, can be denoted to be "antisense' to
the target polynucleotides. The anti sense
ol.ynucl.eotide having_a_conpl o]
oBRsbeReT S F it ranele i, S8 R e far ion of mopoclonal

thereqf to, a base sequence, of the pol ynucl eoti de
apL1fo0ipRadeREFAPRY! PEFS IR0 DNAS t hat encode t he
protein of the present inventiopn are sonetines
coIIe@F?VBP}YPEFi?PEHd?oﬂﬁglFﬁeQEﬁwpﬁFetﬁ%qﬂ?gggnt
invention in the description of antisense .
CpBPYRBEREREY Iy )tha BT g8k cBREiORRE fradiaathPetYPHE leotides,

resent invention, can be any antisense
tgétyﬁaelébﬁiﬂ@}yaﬁcﬂ@ﬁgldgsiéYhééd&zéBﬁﬁl§ﬁeﬁ?£9§tor
substantially conpl enentary base sequence or a part
pohgneolepbidashazan beqiemekedita he walbiAaiisalt fadhe target
(e.g., DNA) that encodes the protein of the present
pohyentilentidad.i s capable of suppressing the

expression of the polynucl eotide. The base sequence

subst oiné | @i s @ode [ipmws Vedtol ddddNAg @ comp lemesd@iry or
i nvention may include, for exanple, a base sequence

siB¥tAgt 2R0UY Jdifie RemdTit £r ) BaRleOg¥queneé asrbl yaabaitereof to
80% or nore honol ogy, nore preferably about 90% or

a4 e NURIAGBE ANEHADSE1 Pheé PEGPL de a0 . STHRO heReenafter
honol ogy, for the region overlapping to the base

t ESY s %?E’El @H@@&@rﬂhéngrBESi% ¢he pBEseh b8 FRE YN are
Invention (1.e., conplenentary strand to the DNA
sometimes collectively referred to as the DNA of the present
invention in the description of antisense polynucleotide)) that
encodes the protein of the present invention, can be any
antisense polynucleotide, as long as it has a complementary or
substantially complementary base sequence or a part thereof to
a base sequence of the polynucleotide (e.g., DNA) that encodes
the protein of the present invention, and is capable of
suppressing the expression of the polynucleotide.

The base sequence substantially complementary to the DNA
of the present invention may include, for example, a base
sequence having about 70% or more homology, preferably about
80% or more homology, more preferably about 90% or more homology

and most preferably about 95% or more homology, for the region

overlapping to the base sequence complementary to the DNA of
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of the present invention), and the like. The term
“honol ogy' has the sanme neaning as the case of the
DNA of the present invention nentioned above.
Especially in the entire base sequence of the
conpl enentary strand to the DNA of the present
invention, preferred are (a) an antisense

L EEVELRE" TR oo M S, TP e ova

R R AT Eﬁﬁujrbg%// {’fglet"ﬁsrm *homology’

benentar strand of the base_seguence whic

h@ﬁgg EsSEMe RERRIATNAF FRGi BﬁseontEEepP'ﬂ%‘e?ﬁ BPetHEesent
present invention (e.g., the base sequence around the

ipHept 4PRoReRBEBASd| APPWR - cdawPetiahty sehddie entire base
pol ynucl eotide directed to translation inhibition and

seayenfre ghtthseasappengntisrectixendda theaditol7 ghreopresent
nore honol ogy, preferably about 80% or nore honol ogy,

invest porf ersflerradoute (80%roantrbsenheps lomucleb ikt having
preferably about 95% or nore honology, to the

albonpl édendaryose riacrdo bdgy hepeaferabbpsabosegii@hcer ahore
the DNA of the present invention having intron, in

hthel 6§ e draé fpireFera®lnohpbut! 0% i cke nib e tload Lo yRNAD most
degradati on by RNaseH, respectively. Specific exanples

preEtsle] pnasdit SEHS o P ahyFelChefdlsgy, cont ehdi dgmphémentary
entire or part of a base sequence conplenentary or

s SHERd I tRE IPa SLIRLEERAE ﬂfﬁ’l dp ehE%dE%S@né ﬁq%%&ﬁﬁnal region
represented by SEQID NO 1, SEQID NG 3, SEQ ID NO

oPthefh ét%i\poﬂt réggeth.Mné)loﬂ?r(%f %g?béﬂ%e se sequence

antlsense polyn ot| cont al ni ng ntir

aPéur?@rEh@flﬁl@%&?%&]&?) mﬁg‘fé‘é% yof aﬁ@fsgl‘?gg

polynuclectide directed to translation inhibition and (b) an
antisense polynucleotide having about 70% or more homology,
preferably about 80% or more homology, more preferably about
90% or more homology and most preferably about 95% or mcre
homology, to the complementary strand of the entire base
sequence of the DNA of the present invention having intron, in
the case of antisense polynucleotide directed to RNA
degradation by RNaseH, respectively.

Specific exampies include an antisense polynucleotide
containing the entire or part of a base sequence complementary
or substantially complementary to the base sequence represented
by SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7 or

SEQ IDNO: 9, preferably an antisense polynucleotide containing
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sequence represented by SEQID NGO 1, SEQ ID NO 3,
SEQIDNO 5 SEQIDNO 7 or SEQID NGO 9. The

anti sense pol ynucl eoti de having a conpl enentary or
substantially conpl enmentary base sequence or a part
thereof to a base sequence of the DNA of the present
invention (hereinafter it will also be called as the

tggté&e{kzee R pdrt £91h 460 cgec{'l.ﬂeg\cbé EXﬁBftlﬁx‘Rgﬁggﬂga%g the base

esi gnée synthesi zed on asIs*o
nce_information o I or, i tified. .
SR R oL TRk Yo e VRS drn SR ERLTon, s8R 4R NO:
ant.j.sense _pol ynucl [ n inhibit replication or
Sexéhésgﬁoﬂ8:o¥ ?ﬁeggéngﬁ @ﬁéogrng the protein of the

invention (hereinaftef wll also sinply called as the
‘gene5@F3PH§1§P§§§nP°iﬁ08ﬁ%?851§e.hav AdFREPy eMgRtary or
anti sense_ pol ynucl eoti de of the present invention is
suhpEaEt Fabl ¥ GoFrRRnentaisc PREEFSIIRRRGE éne RATY fbereof to
present invention (MRNA or primary transcript) to
a paificppeduerce ofntle NG ¢htdecrre syt dnveatdonophereinafter
(translation to a protein) of said mRNA or is capable
ipfwibd@ilso hg aatiled awrtheoldntigenise petynusdeotide af the
gene of the present invention via interaction wth
1SN bl icaine Hevdlé dni dgived gk sy thiee igedsentt hanbargtiisopf the
Pol ynucl eoti des conpl enentary to the sel ected
bsag uespesnad Yo rmsisiosn ab£dcldidd tde et fidde
present invention and polynucleotides specifically
prytisigmileidp DR\ 5 See g Lskent tihddier gane Gudhhean

present invention are useful in _ _
afPiddd pehGAGELabLiAE d41e ihRikhi¥oraii d4t M b expression

expression of 98 the gene of the present invention,
o PR &ndS 8hitbdify {HE€ protein of the invention (hereinafter
will also simply called as the ‘gene of the present invention’).
Accordingly, an antisense polynucleotide of the present
invention is hybridizable to RNA transcribed from a gene of the
present invention (mRNA or primary transcript) to inhibit the
synthesis (processinéﬁ or function (translation to a protein)
of said mRNA or is capable of mcdulating and/or controlling the
expression of a gene of the present invention via interaction
with RNA associated with the gene of the present invention.
Polynucleotides complementary to the selected sequences of RNA
associated with the gene of therpresent invention and
polynucleotides specifically hybridizable to RNA associated

with the gene of the present invention are useful in

modulating/controlling the in vivo and in vitro expression of
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treatnment or diagnosis of diseases, etc. Target region
of an antisense pol ynucl eotide of the present
invention is not particularly limted inits length as
long as the translation into a protein of the present
invention is inhibited as a result of hybridization
of an antisense polynucleotide, and it nay be a whol e
q e,pr p i of n '
B HENECoR CReCREbpaht IROLAPESN?! IR ENGROERT FUE the
309Uk 8?38§a§{49§§s' 89%%%&5‘995 Of%@'\"* or whol e
sequence of earfy transcription pfoduct. In
consiferation of a sinple synthesis d an antigen
or obl SIS o1 TRRHURI ST A RO IRT R apbtir Lo 18 4f the
bases, particul arly about 15 to 30_bases is .
PRPRPRE VN HRD i PQT RAT fi AR % Fré}“égs.d ipjts length as
specific, in the genes of the present invention, the _
lehg @iy thadi vl ol 1otocnPretpideobdihe pegegns, 1gvention
.end untranslated region, translation initiation
1gobRnibhbled it 2oyl ¢ c@f drybrigizatior| of im antisense
term nation codon, 3' end untranslated region, 3 end
Pobynwelertidegi ard Bt reay Pria prholeoiequence her | keartial
may be selected as preferred target regions of an
sequenen of mBYAyenwddinig ddhe photighnartyich lvem begéxemphi/fied
be selected as a target in the genes of the present
by rav ehioirdn stFandesfnabeut a0 badeD gkt 1ohgt bergadeof mRNA
can be exenplified as the target region. Further, the

o MH RN MR @ £ ad £y of rddciAsieit prd gt j ooy
be a pol ynucleotide in which the translation into a

cafHildRifhdior BF B §6Ap by Jprbiidl 7d RGdvahhafBNeficproblen,
protein - 99 of the présent invention or with early
o ITRIMI TSI i RORPYSSing about 10 to 40 bases, particularly
about 15 to 30 bases is preferable, but it is not limited thereto.
In specific, in the genes of the present invention, the 5’ end
hairpin loop, 5’ end 6-base-pair repeats, 5’ end untranslated
region, translation initiation coc_ion, protein coding region,
ORF translation termination codon, 3’ end untranslated region,
3" end palindrome region, 3’ end hairpin loop, and the like,
may be selected as preferred target regions of an antisense
pelynucleotide, though any other region may be selected as a
target in the genes of the bresent invention. For example, an
intron-part of the gene can be exemplified as the target region.
Further, the antisense polynucleotide of the present

invention may be a polynucleotide in which the translation into

a protein is inhibited by hybridizing with mRNA of a protein
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and it may as well as be the polynucl eoti de capabl e of
formng a triplex by binding with the doubl e-stranded
DNA which is the gene of the present invention and
inhibiting the transcription of RNA Moreover, it may
be a pol ynucl eotide form ng a DNA: RNA hybrid and
directing the degradation by RNaseH To prevent

4B SRELO0ILL Y R Iyl B3, PUBN 201 JUS) 8ASG G proauct,

Ic acidresidue osSp

I, id h ; h . |
a'ﬁ‘gf &ﬁ%%‘%gaﬁt 8’%&&;.32 tée_tti'ﬂt?ﬁf’ﬁ?ﬁ{lg %ﬁiﬁﬂéiﬁwg&eﬁ; forming
apmﬁ)gléthggoﬁgmrdqiggﬁbﬁt%m%sg%a%ded DNA which is the

phosphorodi t hionate, etc, Al so, the sugar o
9eRERY T PEESPRT Bakenmirn ésd 4ehiRjtbag i censpyiption
chemically nodified structure such as _

of' BB petMpeavedn, i6tray Prea pedemmaliectisls faraing a DNA: RNA
purine) may al so be chem cally nodified and may be
hybyidnengniddmrelsfbngdihesdegraMationt hynRNgseHe base
sequence represented by SEQ ID NO 1, SEQ ID NO 3,

SEQ | DoNere®entSEQgddd iNG withr aSE@Ritl NG ficibeanpledease,
of the antisense pol ynucl eoti des incl ude
epal. yntbkephbdphoednt achingegidaexypbosphase) of each

pol ynucl eoti des containing Dribose, any other type

natlpotyddctreticess it wites ate Mndiwesidleslghualpdtice may
or pyrimdine base, or other polyners containing

béOBpﬁﬂﬁEEQEEQGWQEHKEHQﬁicéflg-modEQﬂH&r?hébeoric acid
avai |l abl e protein nucleic acids and synthetic

i T G
phOEPHLHEH: ENRENLPE, POLYM™® B s0, the sugar (deoxyribose) in
each nucleotide may be replaced by a chemically modified
structure such as 2'-C-methylation, etc. The base part
(pyrimidine, purine) may also be chemically modified and may
be any one which hybridizes to DNA containing the base sequence
represented by SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID ﬁo: 5, SEQ
ID NO: 7 or SEQ ID NO: 9.

Examples of the antisense polynucleotides include
polynucleotides containing 2-deoxy-D-ribose, polynucleotides
containing D-ribose, any other type of polynucleotides which
are N-glycosides of a purine or pyrimidine base, or other
polymers containing non-nucleotide backbones (e.g-.,

commercially available protein nucleic acids and synthetic

sequence-specific nucleic acid polymers) or other polymers
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contai n nucl eoti des having such a configuration that
allows base pairing or base stacking, as is found in
DNA or RNA) , etc. The antisense pol ynucl eoti des nay
be doubl e-stranded DNA, singl e-stranded DNA,
doubl e- stranded RNA, single-stranded RNA or a DNA: RNA
hybrid and nmay further i ncl ude unnodi fi ed

{)o nu%rfq?tr; des (or di fgtt%e}g%g!%lfgo%cfotl des t?% I?%ermers

exanpl e, those mnth | abel s known in the art,
%ntfﬂléawclrﬁ;qtrmeaﬁ SR Vi R e%tq%‘%lg‘f%@&%'i it allows

substitution of one or nore naturally occurring

hare podirdeg dy hans staskisgueastipfeund fn DNA or RNA), etc.

i ntranol ecul ar nodi fications of nucl eotides such as

Tteo an vl aein seu rshlatry el datrldae nae e  douh¥gtstranded DNA,
phosphonat es, phosphotriesters, phosphoram dat es,
sciarddavet trsa ndxidc DNAandouly heset wendied Rged ihghkagbraoded RNA
sul fur-containing linkages (e.g., phosphorothioates,

d s [DNIC:RNA Niyiaties, aid may thosthémvimgl ude denmodvdd fiied
groups such as proteins (nucl eases, nucl ease

PRI dI¥ et 1 dedxi (0%, uafbbh@deasol sygnatlpepiddes, those with
poly-L-lysine, etc.), saccharides (e.qg./

DIRNGTAGE RAbKHCSype £10F hodl BOE8LYLHE, | FbLIBRINMI, Sthose with
(e.g., "acridine, psoralen, etc.), { hose cont ai ni ng

1%%% & Yrdulrf i i% 1 ’tHHataa:.ltS tHRALIGIHY Gap®! Hheth PtAY

oxli atlve net s, etc.), those contalnlng al Kyl ati ng
S)?l ner i c nuc g’i’cgz}c IJ%?{(]:' d (e&f Qkf (e
ng&iU&aelATYeOasﬁﬁ‘f%%%féﬁé%%ti%% elf% A B Erose i
1n rJ]:ta"f‘nlo ecu a%nrlngdlglcg :[LCIJIDIS o} eot:.cfes such as those with
uncharged linkages (e.g., methyl phosphonates,
phosphotriesters, phosphoramidates, carbamates, etc.) and
those with charged linkages or sulfur-containing linkages (e.g.,
phosphorothicates, phosphorodithioates, etc.), those having
side chain groups such as proteins (nucleases, nuclease
~inhibitors, toxins, antibodies, signal peptides,
poly-L-lysine, etc.), saccharides (e.g., monosaccharides,
etc.), those with intercalators (e.g., acridine, psoralen,
etc.), those containiné chelators (e.g., metals, radioactive
metals, boron, oxidative metals, etc.}, those containing
alkylating agents, those with modified 1inkages (e.g., o
anomeric nucleic acids,_etc.), and the like. Herein the terms

‘nuclecside’, ‘nucleotide’ and ‘nucleic acid’ are used to refer
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bases, but also other heterocyclic bases, which have
been nodified. Such nodifications may incl ude
net hyl ated purines and pyrimdines, acylated purines
and pyrimdines or other heterocyclic rings. Mdified
nucl eoti des and nodified nucleotides also include
nodi fications on its sugar noiety, wherein, for

exanpl e, one or nore hydroxyl groups nmay,optionally. . .
EHAGLBEL 5 UL RAE WP PR AL Ot bY ohPS) PURHTE| Ty Einidine
group(s), etc., or may be conyverted into th
basRRt | BRal ab%%u%%h%aéhg%%roa%%%,b%ﬁ?ﬁes‘:’hb%‘tkﬁae"e been
l'i ke, The antisense pol ynucl eotide of the present .
negiehed on Such RALTHRAtdONS ABY APE4UAGPeFRYLRFRC purines
(RNA, DNA). Specific exanples of the nodified nucleic
ardipyBimidbues naacylate@dunines japdrrgptpidines or other
t hi ophosphate derivatives of nucleic acids and those
heesictpntic or tegs adModdf isgk mussl qedl dasc [agsh impsligfitiate s
or oligonucl eoside am des. The antisense
nyol geiticd et 4 teo af nd hede pradifit caniens i om Thm $egar moiety,
nodi fied, for exanple, based on the follow ng design,
whddin S folbyetamplessong dieoratateidwll groups alaiy opyiahally
the anti sense pol ynucl eoti de, enhancing the cel

b uRAIIdIted @i thhg Rldsansadnlynuenestipratic group (s),
increasing the affinity of the nucleic acid to the

et @l IS L hSEBRE e ed0 indohitBefuh8¥€bnar groups such as
mnimzing the toxicity, if any, of the antisense

u ide. f . ch nodifications are known
etlﬁ‘géxtysﬂ, cleaid e %LNBE}?/Q Of 5, jad!S

e art, as disclosed 1n J. Kawakam , et al.

ot B, AESoat BBl 08 frydfiton 1o
RN]P?,Q%NAeté:r a modified nucleic acid (RNA, DNA). Specific
examples of the modified nucleic acid are, but not limited to,
sulfur and thiophosphate derivatives of nucleic acids and those
resistant to degradation such as polynucleoside amides or
oligonucleoside amides. The antisense polynucleotide of the
present invention can be modified, for example, based on the
following design, that is, by increasing the intracellular
stability of the antisense polynucleotide, enhancing the cell
permeability of the antisense polynucleotide, increasing the
affinity of the nucleic acid to the targeted sense strand to
a higher level, or minimizing the toxicity, if any, of the
antisense polynucleotide. Many of such modifications are

known in the art, as disclosed in J. Kawakami, et al., Pharm.

Tech. Japan, Vol. 8, pp. 247 oxr pp. 395, 1992; Antisense Research
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The anti sense pol ynucl eoti de of the present. i nvention
may contain altered or nodified sugars, bases or

I i nkages. The antisense pol ynucl eotide may al so be
provided in a specialized formsuch as |iposones,

m crospheres, or may be applied to gene therapy, or
may be provided in conbination with attached

uch att d noi et.i | ude pol ycations
%ﬂﬁ: %3& S|ﬁ§&? S§Ct15§E% &6@ neutralizers of
t he ph phate backb ro I C _noieties such
as | i pRELRetgpnse pR KBHSEFBFg‘g &Bﬁ%ﬁr&s&“& igygnjionmay
t hat enhance the interaction with cell nenbranes or
QQﬁG@é&S@lﬁﬁFgﬁeoéfmPﬁéflﬁﬁbﬁ&Q@récl@aspﬁepérﬁé@kages The
exanples of the lipids to be attached are
agfidisenser ppiyprchert ide imass alkerleepravigled ¢ epearilized
chl oroformate, cholic acid, etc.). These noieties my
fiosm swchsediposohesauti aiesphexeat orteagbeoapslieddeso gene
thereof and may al so be attached thereto through a
thagepysugar magr bei ptrosmoledc inakconbdhatsdpde wiithkagéached
O her noieties may be capping groups specifically

mpliatedsat $iheh HttcHed mdetdlest hacladel poyest toh® such as
prevent degradation by nucl eases such as exonucl ease,

pBNgs@siakCctheUChceappi BBagyeupeutrallidersbot ahe natsphate
limted to, hydroxyl protecting groups known in t

babkbonéncwdhgarebnsghé ﬁ@getgéspgh}éﬁt )Y Qmﬁlals.yqel g.,
tetraetﬁylene gl ycol and the like. In addition, theé

I f t
pﬁBEFﬁS@iBJ.BQ yEHBh@QEéQ@%Q E'EE B’@ﬁ? apflﬁﬁéﬂ LHB

i ncludes a ri bozyme capabl speci y cleaving

1nté9§ct&88 hﬂEﬁ@éil%@fuﬁ?Qn@ bPciHEedakl GBth¥e of the

transcripti
nucleic acid. Preferred examples of the lipids to be attached

are cholesterols or derivatives thereof (e.g., cholesteryl
chloroformate, cholic acid, etc.). These moieties may be
attached to the nucleic acid at the 3’ or 5’ ends thereof and
may also be attached thereto through a base, sugar, or
intramolecular nucleoside linkage. Other moieties may be
capping groups specifically placed at the 3’ or 5’ ends of the
nucleic acid to prevent degradation by nucleases such as
exonuclease, RNase, etc. Such capping groups include, but are
not limited to, hydroxyl protecting groups known in the art,
including glycols such as polyethylene glycol, tetraethylene
glycol and the like.

In addition, the antisense polynucleotide of the present

invention includes a ribozyme capable of specifically cleaving
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products) coding region of mRNA which encodes the
protein of the present invention or an early
transcription product. “ribozynme' is RNA having
enzymatic activity for cleaving nucleic acid, but
since recently it is discovered that the oli goDNA
havi ng a base sequence of the enzymatic activity site
al so has the activity for cleaving nucleic acid, E

theedBRernapedinfEani of AnSoufne age§am& ﬁgapsﬁala 1Pp
has a sequence specific enzymatic activity fo

prbduvta) podiegcreagion ofR e igh enesstesy the protein of
hi gh-generality includes self-splicing RNA which can

the poeadntninméstitousrRuA sachyatrensergption product.
virusoid, etc., and hamrer-head type or hairpin type
‘aibokymnn 1sThHAhhavﬁngheadymypeceahtbvttyeﬁ@ynﬁiﬁ@Vlng
activity at about 40 bases, and it is possible to

nGpeeiti gakilly pheayenesl yetbatnyr get ismBNAcbyered that the
conpl enmentary arrangi ng several bases (about 10 bases

ol DgbBlAIHawind el Bag8dse QiRELWE thetlditz it ihadtiyixy site
hamrer - head structure. This type of ribozynme has a

al¥bt Rt adyateoe thator FaRinPNdIR iR werid, atget ptesent
as its substrate is only RNA. Wien nRNA of protein of

éQSl Ei@ﬁ@f&n' Ql’§8t 1281 h @& &FpNA S§d f1dhg dublehalr andeduence

tructure, target sequence can be fornmed into a

séﬁﬁ?kfcsé§gggaPXcu L2y DU Ed: EROZYIRSCRUBLECMaERG.

r|ved romyv nuc el c

REGBE ALY R8Pty géggN@§g§La§gggg§ﬁ&egfeghgelfégaﬂlc1ng
R FRLCR oo cBRofonad: i) SRSt eHechiBuadcppgs vizetd:

ri bozynme, 104 the rlbozyme& be h)ﬁbrld rlg gme Known
v;_magﬁéq:l, %hean@llﬁm@%—hea type or’hairpin are .

The hammer-head type exhibits enzymatic activity at about 40
bases, and it is possible to spec1f1cally cleave only the target
mRNA by complementary arranging several bases (about 10 bases
in total) of both ends adjacent to the part having a hammer-head
structure. This type of ribozyme has a further advahtage that
genomic DNA is never targeted as its substrate is only RNA. When
mMRNA of protein of the present invention forms itself a

double-stranded structure, the target sequence can be formed
into a single-strand by using hybrid ribozyme ccupled with RNA
motif derived from viral nucieic acid which specifically binds
to RNA helicase [Proc. Natl. Acad. Sci. USA, 98 (10): 5572-5577
(2001)]. Also, in a case where ribozyme is used in the form

of an expression vector having DNA which encodes the ribozyme,
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sequence of nodified tRNA so as to pronote transport
to cytoplasmof a transcriptional product [Nucleic
Acids Res., 29 (13): 2780-2788 (2001)]. In the
present specification, the antisense polynucleotide
of the present invention is also defined to include
so-call ed si RNA which is doubl e-stranded RNA

conmprising oligoRNA conpl e ar arti al
theqnéReayBe eelag?@ J{E JEEE %% ﬁtusf‘i Go&plies with the
early transcription roducts in mMRNA of the protein
seﬂueﬁeeppés@ﬁﬁlfheéngﬁgﬁ 5P earFy PFaﬁQEP|EFPB§P°rt to
products and a strand conplementary to the oli goRNA
cYheplpRBromanbranscsbpthpned mIedudh éNP@#@ﬁ@eA‘GRM%eS ’
in which nRNA conplenentary to the RNA introduced is
(d8Yyrad@80bY7BAt (BAULI g short-stranded mRNA into a

cell, is known to occur in nematode, an insect,

pl antInetle, phesent t gpecificatbor; roee ahbisehse
phenonmenon al so occurs in animal cells [Nature, 411
pb68RatleotDde488 (REBOprEsent imventktby nisedlas dafined to
alternative technology of ribozynme. siRNA can be

iABPLARFARIIV dESi MR rhakht e dbable-stikahded FRNA|uenpeising
informati on of target nRNA by using a comercially

oRY@bRAR! CorPf dei€a £ P th a FAALiHESiSfesnce |dF idodag@ntegion

Thé anti sense ol i gonucl eotide of the present invention

(8R€r5h bPZY %sfcﬁm@erpre%qqrf%ﬁmseetﬁﬂmdﬂ PG oRUcHs9etin mRNA

sequence MRNA or early transcription product on

°%¥@142§%"2¢_ﬁ§50?fWﬁ%%%n?”fﬁ‘@éa%ﬁ‘n"%%t 7oy EEdHSERSption
pPdBLO8S' 2hA%," LB SRPLERBILRLY c SPGUEBCENY! bYiLBRNA. The

phenomenon of so-called RNA interference (RNAi) in which mRNA
complementary‘tokthe RNA introduced is degraded by introducing
short-stranded mRNA into a cell, is known to occur in nematode,
an insect, plant, etc., but after it is confirmed that the
phenomenon also occurs in animal cells [Nature, 411 (6836):
494-498 (2001)1, it is widely used as an alternative technology
of ribozyme. siRNA can be appropriately designed on the basis
of base sequence information of target mRNA by using a
commercially available software (e.g., RNAi Designer;
Invitrogen).

The antisense oligonucleotide of the present invention
and ribozyme can be prepared by determining a target sequence
of mRNA or early transcription product on the basis of a cDNA

sequence or genomic DNA sequence of the gene of the present
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use of a commercially avail abl e DNA/ RNA aut omati c
synt hesi zer (Applied Biosystens, Becknman, etc.)-.
si RNA can be prepared according a process conprising
synt hesi zing a sense strand and an anti sense strand
respectively with the DNA/RNA automatic synthesi zer,
denaturing in a suitable annealing-buffer solution at

.about 90 to 95 C for,about, 1 m nute, and annealin t
13580E 190, (FHBYCEhER L ABALLEE FUMBLABS By AoGRITLrGH th the

| onger doubl e-stranded, pol ynucl epti de can he pre ed.
UgECcHE di ﬁ@m@rgla&#acégélgé%? i %%@R% ﬁ%@é‘}%ﬁ%wg%e“wr
conpl enentary oligonucleotides in an alternately
(Bpggﬂﬁépﬁﬁgsﬁﬁﬁﬁ@ﬁ; Bafkean ngtene - ol FHM F2R b derepared
and ligating with ligase. Alternatively, siRNA can be
adesrghad a peiocassst compris Epgtsiasihesi z g RNREDSH RKand and
in which a sense strand and an antisense strand are _
ahi akedsehaeaskirakdr refpsatiubly wihht hhef BNAERWApRutomatic
about 3 to 10 bases) , and that it can be subjected
siathpedeessi dgnbyurangeiayaesditebler ahhealikg-bnféar
animal cell to which the RNA is introduced. Further,
s6il RNAoABYE Ry pRGtDWYSPP et B ot lexhmelss] and/eoherling
i n which DNAs encodi ng a sense strand and an

aBHHBAANSE & randc &R HPPet 1008ty Bbudls.r esperiditeidigl longer
I1l  pronoter such as U6 or Hl, or an expression

d¥E61 8L st PadbaHb PN uENERdi AW 3 B sépapdd adidfding to a
conpri ses the sense strand and the antisense strand
prEégg Lbf E'Eiﬁé% n’cﬁe’s’ﬂ%&?ﬁ CoOphpPbm@htaly! I
pronot er, BRa"ex re¥3|ng t he 3ector I'n an anhi mal cell

o} BHORLEESLEALEVAY A8 o1 DE-AOLLEENSGRIKRRL CRRRAELD'

I'nventi on can exam n
aﬁﬂggf;gé”@ﬁéso ggg\'pnlllgfeotides, and ligating with ligase.

Alternatively, siRNA can be designed such that it is synthesized
as RNA {s.hRNA) in which a sense strand and an antisense strand
are linked via a linker of suitable length (for example, about
3 to 10 bases), and that it can be subjected for processing by
an enzyme dicer or the like in an animal cell to which the RNA
is introduced. Further, siRNA may be formed by preparing an
expression.vector-in.which DNAs encoding a sense strand and an
antisense strand are under control of respective Pol III

promoter such as U6 or Hl, or an expression vector in which DNA
encoding an RNA strand, which comprises the sense strand and
the antisense strand linked via a linker, is under control of
Pol III promoter, and expressing the vector in an animal cell.

Inhibitory activity of the antisense polynucleotide of
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gene of the present invention is introduced, in vivo
or in vitro gene expression systemof the present
invention, or in vivo or in vitro protein translation
system of the present invention. Hereinafter, the use
of protein of the present invention or its partia
peptide (hereinafter, sonetines nerely abbrevi ated as

protein of the present .invention' ncodln
CHRPESREBE MHETHETeREn R BRERSROGBY Erapait TapsFerients td%nicn

peptide (hereinafter, sonetines nerel bbreVJated as ..
gepRre bthe REEHEBRE AtV Sntim itarfﬂ)tr%ﬁﬂ‘$’ dyPofL¥HEr 10 vitro
present invention described above, and anti sense,
geoleyrHprestign Fifstere ofr Eherpresenk i déibr PRedn vivo or
above, will be explained. The protein of the present
1mnventboprca®11be:nmtaiaézsum syistexs efnbhk @regent dnvention.
expression is increased in cancer tissue. In other

wor ds Hetrké npfeee], nthes useebiil pastai martkbhefprezent ynvention
di agnosi s in cancer tissue, judgnent of synptomatic

o S8 Pariewar ipept ideedhetriednadit edi, s cave timegr eegiedy.

In specific, by the inhibition of expression and/or

aBBlrieViil <of aRespReRklinno?. th ph@seatd ihYehi ioh’t)he DNA
pr otei n of t he present i nvention, an apopt 0SisS in

gpgh kr&tBiANBEthe Q@éﬁtoiniéﬂtiﬁn(ﬁﬁlﬁtsfpartial
|nh| I te erefore a medi cine conprising the

p@%tt'lﬁ‘%njﬁegg&%QEEEEMé&ﬁ‘e@f.mé@%é&rﬁﬁﬁbbr'eﬂ‘iﬁﬁbdoas ‘DNA of

bod e preSent invention, or substance

SR L A

Above ul ar cofpound) can be

d@gﬁg&iﬁggﬁpg %28?% ?%gl%eﬁ%%SB&inuéfgo@£89t6f”fhé'bresent

invention described above, will be explained.

The protein of the present invention can be used as a
disease marker as its expression is increased in cancer tissue.
In other words, the protein is useful as a marker for early
diagnosis in cancer tissue, judgment of symptomatic disease
severity, prediction of disease progression.

In specific, by the inhibition of expression and/or
activity of Desmocollin-3, TM4SF6, and LY-6K of the protein of
thepresentinvention,anapoptosisincancercellsispromoted,
growth of cancer cells is inhibited. Therefore, a medicine
comprising the antisense polynucleotide of the present
invention, antibody of the present invention, or substance
inhibiting the expression and/or activity of protein described

above (e.g., low molecular compound) can be used as an agent
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the growm h of cancer cells, that is, it can be used as
preventive /renmedy agents for cancer (e.g., colon

cancer, breast cancer, lung cancer, prostate cancer,
esophageal cancer, gastric cancer, |iver cancer,

biliary tract cancer, spleen cancer, renal cancer,

bl adder cancer, uterine cancer, ovary cancer,

testicular cancer, thyraoid, cancer, pancreati,C, cCancet, ., .
£BFpPFORORDIY T IROPIREAS éflc?ﬁ)m%%?g-‘reg'ﬁa"o d/or infiibiting
Ereventive /remedy agents for breast cancer, Iuna
thangepwthopbncannetr ceblsst Hhat tfincik, CalaP§ BERCeRS
pancreatic cancer, etc.). In the present
pspeentival remedy agentsafies cagser (¢ <9 us€81PB GaRggirebreast
cells directing to turn cancerous in the future.
cahéSF13lung caheenctpwpshatet egncarangsephpgeal cancer,
relations between the integrin and an extracell ul ar
gBBtEis canpengnli¢ésrcarzampl biliabyobeect npangaini Apleen
etc.). There is reported that expression of the
chAtegl i Behslctasety, rplladddrt caacen) i ghaninegcadeesuchvary
as a growh rate and netastasis in in vivo of cancer
c6RbLS, @d¥tiduhas cb@a%@xknemgrbmatcemweir,nbe@rdn@éﬁﬂwsancerr
with i1ts |l|igand such as fibronectin, |amnin, thereby

bPE?MSttﬁrTbﬁ,”BQBBérﬂumdﬂl 8tkN) B rasteasd sl yif peesenelive/ remedy
cancer cells such as basal nenbrane invasion or the

| aé'ehﬁs E@fg;eféa%}g epAcksd §haL EER@r, YA daficer, prostate
upp wth h

: resse ) I 'gh expression of the integrin, and
cig%%s%&o%%ﬁm chiRE LAY oafeP, BT M1 e present
. 2005 :280(19),19027-1 s . e
SEORLFLFRFRGR (| RATE, { FORCBr Wat, b Sty ipglugpeoelts

directing to turn cancerous in the future.

TM4SF13 can interact with integrin and change relations
beltween the integrin and an extracellular matrix component (for
example, fibronectin, laminin, etc.). There is reported that
expression of the integrin is closely related to a malignant
grade such as a growth rate and metastasis in in vivo of cancer
cells, and it has been known that the integrin binds with its
ligand such as fibronectin, laminin, thereby plays an important
role in metastasis process of cancer cells such as basal
membrane invasion or the like. There is reported that HER-2
signal is suppressed with high expression of the integrin, and
thus growth, tumorigenicity of colon cancer are reduced (Mol
Biol Cell. 1995 ;6(6) :725-740., J Biol Chem.

2005 ;280(19):19027-19035).
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expression of TMASF13 and/or an interaction of the

protein and integrin, the apotosis in cancer cells is

pronoted and growh of cancer cells is suppressed,

therefore, a nedicine conprising the antisense

pol ynucl eoti de of the present invention, antibody of

the present invention, or substance controlling the

expression of fhe abov rotein and/or i nteract.i oqﬁqg th

the Bm%W%Jdlwt {bitdag,, BARMPIGY, Of the Like) the
ol ynucl eotide, etc. can be used as an agent fo

eﬁpéﬁﬁﬁnﬁg @ﬁ@%%é‘i’é PR addderegyion &%d'f‘la? protein and

inhibiting the growth of cancer cells, that is, it can
ipsedsan, ahpraneiresve/imereareagealsst bf REpRre] @ngl growth
colon cancer, breast cancer, lung cancer, prostate

of ararerer cedphageabpprassed, Gwereioreandiedi¢inecomprising
cancer, biliary tract cancer, spleen cancer, rena
thamnrisdﬂsmpelynanmeotide@ﬁthegaasemiimmemyi@mnaetibody
testicul ar cancer, thyroid cancer, pancreatic cancer,

olir ahe puepentbliaednttsn;, oet seupstpnetecahkyplling the
preventive/ renedy agents for breast cancer, |ung

e&BREEEioAOLENthEeaRBBKe pteaéaheaﬁamser1neuaa¢t¢ancef the
pancreatic cancer, etc.). (1) Pharnaceutica

Qgﬁgih%dwlﬁﬁédg?PHy(eOf Lhenpriesent Foﬂ.? Yiaallieot iHee etc.) can
anti body (neutraI|Z|ng antlbody) 0 e present

bk Y& 53N; J?Sa%rpcgkflo‘i Bf:orﬂgt'iﬁ?lﬂl?é Q?o@%h's‘i‘st ¥n Qfarié}-ﬁ: cells

proteln resent 1 nventlon herefore can

aﬂafﬁrafnﬁqb{§¢“$ ItlnngogaﬁBQPtgéifs'rkﬁéﬁui it can

agen cancer cel |l “growt
bé”gsgreVS”ﬁk¥$é£€¥$Q¥ré%S&§ a8énE§”£8£ cancer (e.g., coclon

cancer, breast cancer, lung cancer, prostate cancer, esophageal
cancer, gastric cancer, liver cancer, biliary tract cancer,
spleen cancer, renal cancer, bladder cancer, uterine cancer,
ovary cancer, testicular cancer, thyroid cancer, pancreatic
cancer, brain tumor, blood tumor, etc.) {(preferably,
preventive/remedy agents for breast cancer, lung cancer, colon
cancer, prostate cancer, ovary cancer, pancreatic cancer,
etc.).

{1) Pharmaceutical comprising antibody of the present
invention

The antibody (neﬁtralizing antibody) of the present
invention is capable of neutralizing activity of the protein
of the present invention, therefore can be used as an agent for

promoting apoptosis in cancer cells, agent for inhibiting
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(e.g., colon cancer, breast cancer, |lung cancer,

prostate cancer, esophageal cancer, gastric cancer,

|iver cancer, biliary tract cancer, spleen cancer,

renal cancer, bladder cancer, uterine cancer, ovary
cancer, testicular cancer, thyroid cancer, pancreatic
cancer, brain tunor, blood tunor, etc.) (preferably,
preventive/ renmedy agents for breast cancer, |ung

cenperrcetdl gnovhheeand presyeiel vanteredy\g§nE afekrcancer
pancreatic cancer, etc.). The term'neutralizing in

(¢ he., pretent cangen; i breast dednged, t buggveancer, prostate
anti body- dependent cell-nediated cytotoxicity

cactéwj t gsé¢phifeatt cancgy, gasupieneanceepehifedr cancer,
cytotoxicity activity (CDC activity), inhibition of

bl byt Stgotl canceancesleeh | satoen) raéhaht camcer, bladder
activity in the narrow sense) , induction of an

cAREPE OSiiber £hé . cakbet, | bvaEedcdhiesef OfestSi Babat hedigces,
a possibility that TMASF13 act to pronote or inhibit

thPlo£8! daftoM pARPANAI Y Ahdeis ®EinoRERBE, 0bleed! tumor,
peri phery (e.g., organs, cancer types, etc.) as

edESer( %‘%e@%%?i@*, p P&y &t ib POy erh Oy DM Br6AB RRA s Wancer,

one of neutral rzing antibody or non-neutralizing

lv?xﬂc%i OQNe £ pr@é?&@?&%ﬂ??gg %II?&%@QEé b?%ﬂ% r JEPRIEY NaBer,

envi r onnen e phery. e present
R A T e R
PESATH HOSETHOR B et P TR SraveT onbr oo Bt
ol LS eSS rA e LR e 110, SHRPT ER8L8% SEISELSy, °°

complement-dependent cytotoxicity activity (CDC activity),
inhibition of growth signal in cancer cells (neutralization
activity in the narrow sense), induction of an apoptosis, etc.
(not limited thereto).

Since there is a possibility that TM4SF13 act to promote
or inhibit the cell growth depending on the environment of cell
periphery (e.g., organs, cancer types, etc.) as described above,
an antibody for TM4SF13 can be any one of neutralizing antibody
or non-neutralizing antibody (preferably, agonist antibody)
depending on the environment of cell periphery. In the present
invention, the term ‘non-neutralizing antibody’ means that the
antibody does not inhibit the interaction of TM4SF13 and
integrin, or inhibit TM4SF13 to such an extent of maintaining

the interaction of TM4SF13 and integrin necessary for
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stabilization and increased | evel of TMASF13 by the

anti body, TMISF13 nol ecul es may exert the desired
activity as a whole, even if the activity of each

TMASF13 nolecule is partially inhibited. As a result,

the anti body does not appear to neutralize TMASF13.

In the present invention, the agonist antibody neans

an anti body increasing the interaction of TMASF13 and
suppegsisingThengeavenesve Whededy Napaly féiethe Bpove

di seases and the pronoting agent conprising the _
saabiilddwntabnt Aed pieserrsed rhesretli of AMESFbH-Rwthe gprgibody,
can be adm nistered as they are in the formof liquid
TMUGFAGamblasnles msyphme macehs | dedinshpodiitiidns agf a whole,
sui tabl e preparations to human or manmals (e.g.,

ekahs i fr bk hetishegporsennn, THAGFIS, mbékbtndée danpaetially
siman, etc.), orally or parenterally (e.qg.,

ihRtbavascul ALl y, rSHRLY] aFREUShYibedE - doed htotndppedy to

of the present invention may be adm nistered in

nkli$ehh i 28" TR FRS . adf 19 6F s &8t alnPORE DPI ) atlge agonist
pharmaceuti cal conposition.” The pharnmaceutica

|
a%ﬁ%%ﬁ ggnsu?ﬁsaB‘BELbEB?a%ﬁEE‘Q'a%.h@t kBB HRYeraBtabA @f

t
armacol ogi ca accep e carriér, diluent or

LRient. W, anti body of the present invention
T§%§%§§|Fnﬁhébggégﬁguch a pharmaceutical conposition

is prvided in the form of phar tigal :
pr epa?g?i%%v%‘bﬂ‘é oY oa? ﬁ%gg%%gr Eﬁ?ear%?ve diseases and
adm ni stration. Exanples.of the,co siti,on fo

thar BAPBPARNG. SUPRT PRSP COF ARG iPRIGCPAnFRS Present
irplgrglpxgg.ggll ggg ’losv}'l—ptpooxsilct' gguldegén be administered as they are in

the form of liquid preparations, or as pharmaceutical
compositions of suitable preparations to human or mammals (e.g.,
rats, rabbits, sheep, swine, bovine, feline, canine, simian,
etc.), orally or parenterally (e.g., intravascularly,
subcutaneously, etc.).

The antibody of the present invention may be administered
in itself, or may be administered as an appropriate
pharmaceutical composition. The pharmaceutical composition
used for the administration may contain a pharmacologically
acceptaEle carrier, diluent or excipient with the antibody of
the present invention and salt thereof. Sucha phérmaceutical
composition is provided in the form of pharmaceutical
preparations suitable for oral or parenteral administration.

Examples of the composition for parenteral
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etc. The injectable preparations may include dosage

forms such as intravenous, subcutaneous,

i ntracut aneous and i ntranmuscul ar injections, drip

i nfusions, etc. These injectable preparations may be
prepared by nethods publicly known. For exanple, the

i njectabl e preparations nay be prepared by

di ssol vi ng, suspending or enulsifying the antibody of
aidmé niiségatti onnweet iLlog edsablebpdenpsee ionsy hupgresd tories,
thereof in a sterile aqueous nmediumor oily nmedi um
etanvenbé dmgldot akdedpréparabj ens maysin@budé dogggeoferms such
medi um for injections, there are, for exanple, :

aghy sit@lhegneals, saubrataaeouset dnitcasaltaneons eoxt ai ni ng

gl ucose and other auxiliary agents, etc., which may

iB@ rafmee cul agonBHeatieAsy thipniagneiphsat etc. These

sol ubi li zi ng agent such as an al cohol (e.g.,

igtharable preph¥akiohal mb§ e prepaR¥HEBe Gkybods publicly
pol yet hyl ene glycol), a nonionic surfactant J[e.g.,

sor e ( Y | OB )
A e s i T b
AP B9 RStV Qlidnged or SRRRER by, o Meatuony

olubilizing agent .such | zoat

SAPLARALELER: Yl RS NRY DL R e WY whereos
preferably filled in an approptiate Qul '
1812 st SanedhsieaTwi Y SR vheL PR Meifventtina1ly used
prepared by blending the antibody descrihed abave Of  here
LPRe1BAPEE1PRSr edtS it ABIRAMA | um gR&ed NGE-LONS,
suppositories, For exanple, the conpositiqn for .oral .
azém AP5t PERTBLE, TSI nEratEal s hdr A dofonic solution

preparations, specifically, tablets .
containing glucose and other auxiliary agents, etc., which may

be used in combination with an appropriate solubilizing agent
such as an alcchol (e.g., ethanol), a polyalcohol (e.g.,

propylene glycol, polyethylene glycol), a nonionic surfactant
[e.g., polysorbate 80, HCO-50 (polyoxyethylene (50 mol) adduct
of hydrogenated castor oil)], etc. As the bily medium, there
are employed, e.g., sesame oil, soybean oil, etc., which may
be used in combination with a solubilizing agent such as benzyl
benzoate, benzyl alcohol, etc. The injection thus prepared is
preferably filled in an appropriate ampoule. The suppository
used for rectal administration may be preparéd by blending the
antibody described above or the salts thereof with conventional

bases for suppositories.

For example, the composition for oral administration
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(i ncluding dragees and filmcoated tablets), pills,
granul es, powdery preparations, capsules (including
soft capsul es), syrup, enulsions, suspensions, etc.
Such a conposition is manufactured by publicly known
nmet hods and may contain a carrier, a diluent or

exci pient conventionally used in the field of

pharmaceutical preparations. Exanples of the carrier
icLuslas Fodne Por LEQH SRR GhRTT Gtotte SREGHCHC A1 1Y, tablets

sucrose, nagnesi um stearate, etc. Agvanﬁageorfly, thel
pieluhiang deageesnpedifiloncaaded FaPrdRtey alPoride franutes,
use descri bed above are prepared into , pharnmaceutic
mralsmapnepe t6 tiens umapsdes sUndading isold Rsies)
the active ingredients. Such unit dose preparations, ,

g ynodpyd emufloy i convaa Ny U patresl et s, qﬁQ-Is§u§gp§uF@@P°Slt1°n 15
injections (anpoul es), suppositories, etc. The anount
nefnufize tamd g pubddrtly kedwn segéodsaihy mByteoBpOLINg carrier,
per dosage unit form it is preferred that the

Antilhedit desesidied el rivermoriralisd uged in cHOEgd of
especially in the formof injection, and in 10 to 250

oHb i cdute lihgirdpiri ioie. desemplleshefaghet carrier or
descri bed above containing the antibody of the

%¥6¥§¥Enﬂ PY¥ENE L BNe FBYa M a R dE B8 rERY Nsus b €L tmdghesium
e adm ni stered, target disease, conditions, route of

ad st rakdon, etc. For exanple, when used for the
purpose ' of treating/preventing breast cancer in

o peprt BT B RE ipnibed cor
ﬁ§¥¥%égré¥xgg é%a]'ééézﬁgggrfgééngﬂg¥e are prepared into
pharmaceutical preparations with a unit dose suited to fit a
dose of the active ingredients. Such unit dose preparations
include, for example, tablets, pills, capsules, injections
(ampoules), suppositories, etc. The amount of the antibody
contained is generally 5 to 500 mg per dosage unit form; it is
preferred that the antibody described above is contained in 5
to 100 mg especially in the form of injection, and in 10 to 250
mg for the other forms. |

The dose of the agent described above containing the
antibody of the present invention may vary depending upon
subject to be administered, target disease, conditions, route
of administration, etc. For example, when used for the purpose

of treating/preventing breast cancer in adult, it is

advantageous to administer the antibody of the present
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body wei ght, preferably about 0. 1 to about 10 ng/ kg

body wei ght and nore preferably about 0. 1 to about 5
ng/ kg body weight, about 1 to 5 tines/day, preferably
about 1 to 3 tines/day. In other parenteral and ora

adm ni stration, the agent can be admnistered in a

dose corresponding to the dose given above. vwen t he
condition is especially severe, the dose ma

invensasedi rtvavenons ko inedesadE abaut fhdla ?.a@&a'} 29 mg/ kg
the present invention may be admnistered in itself,
borlyneyidgiet Admefiestadrlotakeutrl dppeopeeat d 0 mg/kg body welight
pharmaceutical conposition. The pharmaceutica

atdmst prefierabag dmyutt Delaunabost rfang dhg edycepight, gbout
phar macol ogi cally acceptable carrier, diluent, or

1e¥61 Pitdide SMddy,t bee&eﬁcabmgyammthezcsal tsmesédapf . In other
Such a conposition is provided in the form of

pakahrecayt headl cRhePakalinges ratibabl ehkongentl can be
parenteral adm nistration (e.g., intravascular

aklh 9 5keRedS YRCHIANROUS r redip@eidigiy tet Ehe.ddP€lyiven above.

conp03|t|on descri bed above nay further contain other

@e\éﬁe%%aﬁ%%% E@J 885ekhaY 16A4eTeddy 2BCHDBe may be

raction wth the anti body escri bed above due to

1%L%g%'g A DR, thaeceﬁa;@e@m of the present
PAvVERton nay used conblnatlon wi th ot her

drugs for Ie dministered
cycl o ta]:}‘?ogv rff Qe%&Q%Q{%%égﬁ bea inistere

anta onlsts (e. nethotrexate or i
ig dtyelf anPFi@ﬁ&rbgnﬁﬁﬂﬂgﬁﬁ5§ reg 85 a g#f %ﬂlate
SQ&@%E%;&ggpﬁ;;ngoééiﬁ&@;?Qg derj yed,antitunpr 9805 8¢ i on

used for the administration may contain a pharmacologically
acceptable carrier, diluent, or excipient with the antibody or
the salts thereof. Such a composition is provided in the form
of pharmaceutical preparations suitable for oral or parenteral
administration (e.g., intravascular injection, subcutaneous
injection, etc.).

Each composition described above may further contain
other active components unless they cause any adverse
interaction with the antibody described above due to blending.

Furthermore, the antibody of the present invention may
be used in combination with other drugs, for example, alkylating
agents (e.g., cyclophosphamide, ifosfamide, etc.}, metabolic
antagonists (e.g., methotrexate, 5-fluorouracil, etc.},

antitumor antibiotics (e.g., mitomycin, adriamycin, etc.),
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Taxol, etc.), cisplatin, carboplatin, etoposide,
irinotecan, etc. The anti body of the present

i nvention and the substance described above may be

adm ni stered sinultaneously or at staggered tines to

the patient. (2) Pharmaceutical conprising antisense

pol ynucl eoti de The anti sense pol ynucl eoti de of the
present invention which is capable of binding .
planpeeettard iyt 1 oueet egesdrs el gn, proeicitigfe + Ndndesine,
gene of the present invention and suppressing the
Texpiesston) of ci fel gfene, icadoplatdre, artdpesidsypprégetecan,
the in vivo functions or actions of the protein or

e@iene ohe tdier IBaHeRit thevppesentt invaduien apupitds substance
cancer cells. Thus, the antisense pol ynucleotide can

dadkeeibeduasdvasmadl) BECAHmAAR stRreADEiRG1dRARbASLY bR at
cancer cells, agent for inhibiting cancer cel

sgglg heg2RdrREC¥ENEh¥eLheneey .agent for cancer (e.g.,

n cancer, breast cancer, lung cancer, prostate

Canceﬁg)e%§§¥ﬁg@%#$éé§5*§om Sl £ANGRNsd p¥8ynucleotide

cancer, rary cancer, spleen cancer, réna
cance bl agder ' capc a :
Cooti BuFar chnears PoEinutlEbLigerar ehe B1BEUnETERTEN  ion
rain, tunor, bl oad tupor etq. ref.eraply P
oBiBhekt AP RIS SE,P RIS cpBiplghsaf d12Pb % srapscription
| ung cancer, col on cancer, prostate cancer, _ovar .
PEQREEE, Opahlif c387€ i ,Prgetsce.*}t. SETEROT, S0, PUPRE s sing
anti sense polynucl eotide of the present jnvention as h
thepPEPEREFYEN/ Of chRRyIRRS MR dRFiC PpFess the

115 apoptosis, an agent for inhibiting gromh as
inbowe §eBetipeg or actions of the proteinor gene of the present

invention to induce apoptosis in cancer cells. Thus, the
antisense polynucleotide can also be used as an agent for
promoting apoptosis in cancer cells, agent for inhibiting
cancer cell growth, and preventive/remedy agent for cancer
(e.g., colon cancer, breast cancer, lung cancer, prostate
cancer, esophageal cancer, gastric cancer, liver cancer,
‘biliary tract cancer, spleen cancer, renal cancer, bladder
cancer, uterine cancer, ovary cancer, testicular cancer,
thyroid cahcer, pancreatic cancer, brain tumor, blood tumor,
etc.) (preferably, preventive/remedy agents for e.g., breast
cancer, lung cancer, colon cancer, p;ostate cancer, ovary
cancer, pancreatic cancer, etc.).

For the use of the antisense polynucleotide of the present

invention as a preventive / remedy agent, an agent for promoting
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and the like, it can be prepared into pharnmaceutica
preparations by publicly known nethods, which are
provided for admnistration. In addition, for
exanpl e, the antisense pol ynucl eotide can be
adm ni stered al one, or the antisense pol ynucl eoti de
can be inserted into an appropriate vector such as
retrovirus vector, adenovirus vector,
apdphosi susamssgeiatfar vinhipitdaogrostd, as ghgvendgscribed
adm ni stered. The anti sense polynucleotlde may be
aadnthésleked dtatéy be paeparedainhyotphapmanevtigal
manmal (e.g., rat, rabbit, sheep, sw ne, bovine,
pf:ébhﬁ&tiﬁﬁ@ib’},epuhﬂ.l.ﬁcaly lehowr) ndthcalsgowhénhi analprovided for
manner. The anti sense pol ynucl eotide may al so be

adfthipkskgrednas it stands, or may be prepared in
pharmaceuti cal preparations together with a

physi ph o el 10h, FHERAMA LarhieehngtiieBnge puiivhualyotide
substance to pronDte its uptake, which are then

cBABd ag} mgtgxeae@foaan ¥ thBr Suighs éns & fstRicIgittide can

as a ogel catheter. Alternatively, the "antisense

bgﬁln%%% | Ca %ﬂlgg Eaé/ %[ff%%c%BE%Lﬁfh a8 sttovii£hector,

to the trachea as an
a%%%?%%%%ﬁrﬁgtrcé f(Heéiya{y%hh prdlonglng X geFtFr( etc.,
250 chERT SuRE0: el B goe bl A ULAKE, S AL EORIoc B8 nay be
a%ﬁi%?r%ﬁ%g%gc%aqaallﬁryesar%%%seﬁﬁ%%&%?%afbPefpaffa%%ans)(e 5.

together, with a carrier such as Jiposone, etc. and the

rat ] g@bhtepsheeP of¥ iRg, BEViRG: rﬁthlélEedc?ﬂﬂ'Pﬁveer‘H‘s’EWEtc )

in a conventional manner. The antisense polynucleotide may
alsc be administered as it stands, or may be prepared in
pharmaceutical preparations together with a physiologically
acceptable carrier such as auxiliary substance to promote its
uptake, which are then administered by gene gun or through a
catheter such as a hydrogel catheter. Alternatively, the
antisense polynucleotide may be prepared into an aerosol, which
is topically administered into the trachea as an inhaler.
Further for the purposes of improving pharmacokinetics
in the body, prolonging a half-life, and improving‘
intracellular uptake efficiency, the antisense polynucleotide
described above may be administered alone, or may be prepared
into pharmaceutical preparations (injectable preparations)

together with a carrier such as liposome, etc. and the
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subcut aneously, etc. A dose of the antisense

pol ynucl eoti de nmay vary depending on target disease,

subject to be adm nistered, route for adm nistration,
etc. For exanple, where the antisense polynucleotide
of the present invention is adm nistered for the

pur pose of treating breast cancer, the antisense

pol ynucl eotide is generally adm nistered to an adult
fepaka oty waiyghle) admind staired dogeagensyedty 0.1 to

100 nmg. In addition, the pol ynucl eotide having a base

SeRReRoulslat, eteqdes the protein of the present
invention or a part of the base sequence (al so

r ef er pedbd& oFSthé ana seplsyerps] goid leot De trlay pasgempending
invention') and the antisense pol ynucl eotide of the

I 838%et! RMYUSR) R jRICEO e bés adndh 1%tk Otrictee for
probe ™ (or priner) for diagnosis to exam ne the states

a%lﬁni%)i%[t‘i%%ii%?\, U d.hepgengxhpibe PRESENENENYARLEEASEN
tissues or cel'ls. (3) Screening for drug candi dat es

pfcﬁr n%icﬁ_%"ﬁ:ﬁd-ghgf F?:rh%tséfé]s&fxt LG AL 30N 5 lHfRNiIs¥R Hed For the
I'n gly expre When

reasin ed 1'n cancer tissues. e
expressi and/.or_,act i\ % gﬁé ALL i3 nucleotide

SEE %ﬁgrEQ-%%Rgpl?ro aeslénégg?é rgi’%] nhi g?%ed, pg)r ¥
,eXpr essi of TNMSFéS r,opei n_and/ ' ' ofuht) in
1h eB?E?gﬁH AARLPAS GFEH g?e??sa%%%érgﬁ@:%gq%%%gfg%f% )
in .cancer cell is inguge%phgggreb cancer cell growh
3 galdiyi gosgd oL phonds Sré, offfounds or their salts
that inhibit the expression and/or Q%iyity g)fsathe ce
DesnoéBl pAdisiomutie petynugheotide glayiRd & RasgSequen
t he conpounds or their salts that controls |
that encodes the protein of the present invention or a part of
the base sequence (also referred to as ‘sense polynucleotide
of the present invention’) and the antisense polynucleotide of
the present invention may also be used as a nucleotide probe
(or primer) for diagnosis to examine the states of expression
of the gene of the present invention in tissues or cells.

(3) Screening for drug candidates for disease
The protein of the present invention is increasingly

expressed in cancer tissues. When expression and/or activity
of the Desmocollin-3, TM4SF6 and LY-6K proteins are/is
inhibited, or expression of TM4SF13 protein and/or interaction
of the protein and integrin are/is controlled, apoptosis in
cancer cell is induced, whereby cancer cell growth is inhibited.

Therefore, the compounds or their salts that inhibit the

expression and/or activity of the Desmocollin-3, TM4SF6 and
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expression of the TMASF13 protein and/or interaction

of the protein and integrin are useful as agents for
pronoting apoptosis in cancer cells, agents for

i nhi biting cancer cell growth, and preventive/renedy
agents for cancer (e.g., colon cancer, breast cancer,

| ung cancer, prostate cancer, esophageal cancer,

gastric cancer, liver cancer, biliary tract cancer,
LypbHEeproaates, dernde campennds| addee Carseet s theti pentrols
cancer, testicular cancer, thyroid cancer, pancreatic
eqpReekiolr afnthbumMr sSFhBopdotatinr andlor) ihpeehetabhypf the
preventive/ remedy agents for breast cancer, |ung

ptBREehH, afal 9AtEaREART arBr ASEELE a@aagéhtsofarypeaméeing
pancreatic cancéer, etc.). Accordingly, the protein of

EYﬁtBE§§eﬂﬁ éQH@@f'égllé[x§§HH¥§|fd¥'3nh£%ﬁ§&@ga&6ncer cell

I's useful as a reagent for screening for the

g%%ﬁ?%?ngé?oé % #1@ ) Smd Alad ¥ Di do st RGN RHT(@SY.ONcolon

e protein” of the present

cgg%é%gt g as@é&n&ér tlléﬁ?llgpv%%zgéc% n%%é%gs lt%:bﬁé)é/f d@§o?hageal

screenlng eir
t hat h b / h
BPEEr nOBPEEHE PBEERC LLRGRnCROReS nBkkEEYY hERsk Rageer.
[ characteri zed | that th teln of the resenEancer
spleeht FoncrLs veehel BRRGRA & FERNSTg pseripe ’

compounds or their salts that inhibits the activi
t8BLERBLRF OERRAES Fh@rBFQSEﬁPcanvBﬁPFBEa %chaeg?Freﬁraln
broadlg into follow ngs; - 118 a-1) a nethod o
tusapar PhgodcEmpry Gicréoﬁﬁfééeﬁﬁgigrnpﬁﬁventlve/remEdY

agents for breast cancer, lung cancer, colon cancer, prostate
cancer, ovary cancer, pancreatic cancer, etc.}.

Accordingly, the protein of the present invention
(Desmocollin-3, TM4SF6 and LY-6K) is useful as a reagent for
screening for the compounds or their salts that inhibit the
expression and/or activity of the protein of the present
invention.

That is, the present invention provides a method of
screening for the compounds or their salts that inhibit the
expression and/ or activity of the protein of the present
invention, in which the method is characterized in that the
protein of the present invention is used.

The method of screening for the compounds or their salts
that inhibits the activities of the protein of the present

invention is classified broadly into followings;
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the present invention in the presence and absence of a

test conpound, and (a-2) a nethod of culturing a cel

capabl e of producing the protein of the present

invention in the presence of and absence of test

conmpound, and conparing activity of the protein of the

present invention under two different conditions. The

protein of the present invention used in the screening

rtihoda( Rethoabof ecompabind sat it ettt wnulf pugd ¥ateatl tprotein of

using the above-nentioned nmethod of producing the

HHO g et tiherdprasentin ivhepireeme idsl parstenade of a test

pepti de. The cell capable of producing the protein of
JUrREedng i nvention used in the screening nethod

(a-2) above is not particularly [imted, as |long as

(d-4)S ?I REPRBAEO6 £ OLALE 1 r 1RG N b opHeshpib I@lo£ @ toducing the

naturally expressing the protein, or a biologica

4 et _ |
£l o%t%a#ﬁ?ﬁ éﬁ*eﬁgg:g%%ﬂ% E%(%‘?‘r% tzg&;: #81{ ggg %Jﬁér%enﬁ%? ggs?nd absence
o&i?l‘é\%ﬁ%ﬂg}ouéa”%ﬂn’@% mp%%lg.ragl g%ﬁ:(.)g%@fr dHeneehkdtein of the

m noh- human t1ssue, or gan,
S I R S0 1 R gt e

o0 O 450 St LU Do bl o el SUEEHTEI coYeening
SRR ot PARSYE! LB BLOLSL RO PEERELy vong che

genetic engineerigg nment i oned above can be
o

abesepiemté@ned nebhoghef ragiugingnFha PIein ofchhgpresent
COs7 cells, CHO cells, HEK293
invention or its partial peptide.

The cell capable of producing the protein of the present
invention used in the screening method (a-2) above is not
particularly limited, as long as it is a human or other
warm-blooded animal cell naturally expressing the protein, or
a biological specimen (e.g., blood, tissue, organ, etc.)
containing thereof. Examples include human breast cancer-cell
line MCF7, T47D, etc. For the cells derived from non-human
‘animal blood, tissue, organ, etc., these may be isolated from.
an organism and then cultured, or a test substance may be
administered to an organism and then those biclogical specimen
may be isolated‘after a given period of time.

As the cells capable of producing the protein of the
present invention, various transformants prepared by the

genetic engineering mentioned above can be exemplified.
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cells, etc. are used as the host. Exanples of the test
conpound i nclude proteins, peptides, non-peptide
conmpounds, synthetic conpounds, fernentation

products, cell extracts, plant extracts, animal tissue
extracts, and the like. These may be either a novel
substance or well-known substance. The activity of
the protein of the present invention in the screening

prerBedbaf, (aninahledd s suahsay @by celds, exibied, ls, HEK293
bringing (i) the protein of the present invention or

ckilhy, t Bec. paebeiBeaf ashenpr Regnt invention and a test
compound, into contact with the warm bl ooded ani nal

cel | kRawpi &b dihenéelelst @mpwinsiasaldespretdirnd egepyides,
the protein of the present invention, and then

n@ﬁﬁﬁgbﬂgﬁéhEoﬁgbhnEEQM%QnQEeEEep&Qﬁ%éunaﬁﬁUfékﬂ@ntation
celTs.

e assay for the activity of the protein of

pgggueEgs%ﬂhgjQ%EP&&QQ,%E#H?%i%%é@%@Pgnqﬁkm%ﬁéguééx%iacts,

OVE “tan be carried y assaying the cell growth
or sayl t (s [ ' e I
B FREGHARRy (e ORRE dThE Fiholer R riRay o
vggn an apogéogis cell death) is used as an
wehhrkRPER SUPREAP G uct i on | evel of apoptosis (cel
death). i s assessed after c | et] the follow.n . .
pr oce)s’]%%saci}"fl‘é’t@b it%& Bregggni ?11: ;gl%ﬁriefoqnet FEYEOHon 1
culture or buffer solutign, adding a test conqund 1
thersorrennaagElpd per@d) eaPPKEILE Pi5aYRE RE IR FER™PLE
oxi dation stress (e.g., H202 addition) or the |ike,

bahngingn(i) tiw prot@imeingheRr o8enf e finn @ (11) the

normal Iy at about 20 to 40 C .
protein of the present invention and a test compound, into

contact with the warm-blooded animal cell in which the cell
growth signal is activated by the protein of the present
invention, and then assaying the cell growth or apoptosis
induction in cells. The assay for the activity of the protein
of the present invention in the screening method of (a-1) above
can be carried.out by assaying the cell growth or assaying the
apoptosis.induction in cells capable of producing the protein
of the present invention.

When an apoptosis (cell death) is used as an indicator,
the induction level of apoptosis (cell death) is assessed after
completing the following processes of suspending a cell in a
suitable medium culture or buffer solution, adding a test
compound {(or not be added) thereto, stimulating the cells with

oxidation stress (e.g.,-Hﬂh addition) or the like, and then
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and preferably about 30 to 37 C for about 6 to 72
hours. Apoptosis (cell death) can be exam ned by
detecting nenbrane bl ebbing, reduction of cell size,
chromatin condensation, DNA fragnmentation, etc., with
t he nor phol ogi cal observation of using, for exanple,
optical m croscope, phase contrast m croscope,
fluorescence m croscope, etc. For exanple, cells are

iifn?zc 0 ﬁg%pi:g?n&géélﬂgé lscﬁlr\],\g'i%%’ nB?ﬁa@@F{aﬂ@@b&ﬂi ke to 40 °C

es’ or menbra | ebbed cells were counted

3 BB SRR, B e atplend o5 g ons.

ield, 1s calculated. The
cells_were observed. i.n er e dgayer ageecting
nunbeﬁPBPtPﬁ6§e(SBEérgga%ﬁgscg%b%gi%ggmgg a cgll deat h
i nduction ratio. In addition, the.cel]l.__de :
ROk LRI G at B CHER 86 B 4 ﬁlrﬁeﬁg%?’%é’mégalél
cells using a dye such as trypan blue,_ er rosi {cal
cNeglemsiat i afos PHA £ 5gReR{cH ki £ 1 -acgé‘éﬁe&%é“?’?" Hotdgica
orange, ethidiumbromde, etc., and fhepn counting th
anserena tdforc elfl wsasgngfar W%@%E%%péptW%f d‘é’tcf%osf%&e’ ‘Phase
al so be counted by staining DNA using fluorescent 9&%
cafn tRAR, mHoeThsIoR33 £l USieSCenRe THET MRS n§ the
cells in which chromatin is condensated using a ded
SRS 0pe ]l LsAl terimatibatled, inme bpoprekt #1latgFet Fop abrade
rati o can be assayed by adding dUTP which is | abelled

i 1Ths ek Rher pllattesestenemdyenevbl ébbed geblyfwere counted
term nal deoxynucl eotidyl transferase (TdT), to 3

BN PE £ aesBassE, BN £IHAEL( Feifod)deaahdedduin imgotné cell
nunber of |ntense1y stained cells by using a |ight

T VRS GARGa11 %k e 1d, Uese 82 BGR alfedl. OSThpece DL s there | daserved
in several fields and average number of those observed was
obtained as a cell death induction ratioc. In addition, the cell
death induction ratio can be derived by staining the dead cells
using a dye such as trypan blue, erythrosine B, Negrosin, eosine
Y, fluorescein diacetate, acridine orange, ethidium bromide,
etc., and then counting the number of cells using a microscope.
The cells may also be counted by staining DNA using fluorescent
dye of DAPI, Hoechst 33342 etc., and then counting the cells

in which chromatin is condensated using a microscope.

Alternatively, the apoptbsis induction ratio can be assayed by
adding dUTP which is labelled with biotin or fluorescent dye
with the use of terminal deoxynucleotidyl transferase (TdT),

to 3’ end of fragmented DNA (TUNEL method), and counting the

number of intensely stained cells by using a light microscope,
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The apoptosis induction ratio can be assayed by

counting the nunber of cells reduced in size or

fragnented by assessing the cell size distribution

with the use of a particle-size neasuring apparatus

(e.g., Coulter multisizer). The cell death induction

rati o can al so be assayed by identifying the

alive/dead cells by detecting the reduction in cel

S h%8e s dendgmenicaioisenpent erapbet dtike .body by using flow

cytonmetry (FACS). Further, apoptosis can be .

bi OCh%%cﬁéﬁt@§i§cﬂrﬂﬂlc&)&orﬁxhtaotd:ang reheespyeddly DRRANting

froma ce using a conventional nmethod, and carrying

e pAngl S SRREBARL 10 SRS refkhgnehtudibpRBRSing
ragnentation using a densitonmeter or the like. The '

5 lod52 1) JNUGARAO otk Rheaswy of by pamasialiang e
e sorbance decrease in 570 to 630nm using a

nicr%%!ate r ead

[ 1t 1tisizer). The cell
A5 '?aa?yﬁa%[‘ﬁ azol%-2- )F'O)u- 2,65r- éltimphenyl tetrazolium

brom d T) i d - . "
B AS Lo Seh S ERR AR TR B Py g ying whe

the activity of the protei.n of .t Ve 101 ze/
3} wafsleqst e&dnce ot ‘fegsethzeﬁlrgpotl}ln%%‘?egil nﬁl 5t ted about

20% or nore, preferably 30%.o0r re, r tomet
raemeardi i G I SRR Aok DAY dORST P (5 ThSYtometey
activity of the protein in the absence of a test

E&AFund, the test conpound can be selected as a
substance which inhibits the activit

of the&yrtdeent agapt@ftisogan bpPioch ig.r{aelfjlhyg rgefcetiteﬁie by
substance inhibiting the expression ) )
extracting chromosomal DNA from a cell using a conventional
method, and carrying out a gel electrophoresis to measure the
level of DNA fragmentation using a densitometer or the like.
The cell death induction ratio can be assayed by measuring the
absorbance decrease in 570 to 630nm using a microplate reader
as 3—(4,5—dimethyl—thiazol-2—yl)—2,5—dipheny1 tetrazolium
bromide (MTT) is reduced to formazan by alive cells.

For example, in the screening method (a-1) above, when
the activity of the protein of the present invention in the
presence of test compound is inhibited about 20%‘or more,
‘preferably 30% or more, and more preferably about 50% or more
as compared to the activity of the protein in the absence of
a test compound, the test compound can be selected as a substance

which inhibits the activity of the protein of the present

invention.
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of the protein of the present invention

(Desnocol in-3, TMASF6 and LY-6k) pronotes apoptosis

in cancer cells and/or inhibits growth of cancer

cells, thereby is useful for .preventive /renmedy for
cancer. The substance controlling (pronotion or

i nhibition) the expression of the TMASF13 protein al so
pronotes apoptosis in cancer cells and/or inhibits ,
gr owt Asottatert @borel, | she supstameq snhibifingdyhe expression
preventive/remedy for cancer. In other words, the

offr *ehemrotmenprfoth@pmmnaﬁgnalonetwmmolserye?n Ag4SF6
for a substance that pronotes apoptosis in cancer

anel L¥- ahd/pmommﬁninagpgpunmdw1ofceaqeercekﬂ$sandﬁﬂi‘anhlblts
substance for preventive /remedy for cancer, in which
girb@thed hedncesr bl Sctheredd 1% uskdiultfer gxpnremii(m /okemedy
a protein in cells capable of producing the protein

fofr thacRresenhe i HVOHEtA0Ge | GonELEDRIRE (Promet poesence

of and absence of test conpound. The expression | evel
19&115'1%165‘?“%@ e@brktBgipheseihe TMYSITM 3 pRogaANLLl so promotes.
assayed at a transcriptional |level by detecting nRNA

EB?ESQE W E hegrmﬁ aH&WE UGlaeitdeg bybEh dizabh et @ells,

ynuc eot| e encoding the protein of the present

t%%h%%g ﬁ OPIHEQSFLCon?aP%'&bH@%%/‘igﬁgbg e8¢ Chhakrl.s,

ning a base seqUence encodlng

Lre PIR! StBef| yhPEa DT ERE Dok ONENT hOBNRRON *a JED! bPYFSdes o

or a par ée sequence

oe SR PSS 8 2GR N80 oo o
e Lo ALY SN LYELY, L BRPLE"Sl Sl o/ 16 ana o
sggts?:ghlcggfcglh grgggggllge(}fregnggyp%c?rs ggg‘lcer, in which the method
is characterized in that the expression of a protein in cells
capable of producing the protein of the present invention is
compared in the presence of and absence of test compound.
The expression level of the protein of the present-
invention can be assayed at a transcriptional level by detecting
mRNA thereof with the use of polynucleotide hybridizable to
polynucleotide encoding the protein of the present invention
under high stringent conditions (that is, polynucleotide
containing a base sequence encoding the protein of the present
invention above mentioned or a part of the base sequence (also
- referred to as ‘sense polynucleotide of the present invention’)

or the antisense polynucleotide of the present invention).

Alternatively, the expression level can be assayed at a
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invention with the use of an anti body of the present
i nvention nentioned above. Accordingly, the present
i nvention nore specifically provides: (b) a method of
screening for a substance that pronbotes apoptosis in
cancer cells and/or inhibits growth of cancer cells,
and a substance for preventive /remedy for cancer, in

which the nethod_is characterized in that a ceIL
tzapabréionapr davuelngyt ABtepFoP8i Rh8f PFAESpReSENEE Present
invention is cultured in the presence of and absence
iprensiencohpy e uasdof mn arsdhedyf oRrIe PFesENginvgation
protein of the present invention obtained under two
nmghffienedt abowdi ti ons are neasured and conpared using

sense or antisense polynucl eotide of the present

i nvendi¢omrdiamglly( chha petbent oinveneton ngoferspecifically
substance that pronotes apoptosis in cancer cells
pabdigestnhibits growh of cancer cells, and a

substance for preventive/ remedy for cancer, in which

the Bf hoehdthosharasteekaeflgi fot hatsudsaelce apakl promotes
produci ng the protein of the present invention is

afHbLYE €6 inNcdEe PRIQARCENG fbr ARH i BREENFOWH L bEdancer cells,
conmpound, and the anmount of protein of the present

ah§VE3ub reaﬂ Lagpedy Maslaly 198y kd Bf ot €8AdEY] OYS whalch the

neasur e conpared using an ant’l body of t he pr esent

mgﬁ%gﬁgsogggkgc{:gflyéﬁ 't'ih%t"E aﬂ%ql. ES 9bekeNgr ?%cfcﬂ*)c:lng the

ve, sanme cells use or t e scree
pgcg{:?frga tzbtrz% ?ﬁbroe\éseen & nﬁrg ntthléajng;_}Lgt g:'iﬁft%Tr%l&I Xnuﬁﬁg Brefence
of and absence of test compound, and the amount of mRNA encoding
the protein of the present invention obtained under two
different conditions are measured and compared using sense or
antisense polynucleotide of the present invention; and,

{c) a method of screening for a substance that promotes
apoptosis in cancer cells and/or inhibits growth of cancer cells,
and a substance for preventive/remedy for cancer, in which the
method is characterized in that a cell capable of producing the
protein of the present invention is cultured in the presence
of and absence of test compound, and the amount of protein of
the present invention obtained under two different conditions
are measured and compared using an antibody of the present
invention.

In the screening method according teo (b) and (c) above,

same cells used for the screening method (a-2) above can be
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the present invention. For exanple, a quantification
of NMRNA of the protein of the present invention or
the protein can be specifically carried out as the
following: (i) normal or di sease nodel non-human

war m bl ooded ani mal (for exanple, nouse, rat, rabbit,
sheep, swi ne, bovine, feline, canine, siman, bird,
etc.) is admnistered with a nedicine (for exanple,

pENF=2abiljt 86EEUKE s LelAagapablecafiGerodygeing tre protein of
applied with a physicocheni cal stress (for exanple,

£HY, p%gieYI% io¥ea®Aonl.Schaem a), and after a given
period of tinme, blood, particular organs (for

exanpkg, @xBhal8, & duathlifiddtidieyy mREA of sshepratein of
cells 1solated fromorgans are obtai ned. nRNA of the

t@%?éfé@eﬁ %fapgn@’i%giet% +hBWRHHBH EQRTR §88cificd DBy carried

al ne can be for éxanple, quantified by a

[ oces C Lisi.ng.extracting nRNA fromcells etc.
ogécgfd%HS ggalﬁﬁk% I'ly used nethod and by neans of,

for e agpl Cim Thgﬁqlﬁee?rs%‘ﬁéﬁgl %ﬁ%—ﬁ\%n&lfﬁwgéﬁlﬁﬁogaed animal

carryi'n anal'ysi's nown per se.

On the other hand, the protein of the prese ; feline,
CARAO A RS O Sk S A T

or by a various imunoassay pethod described ] £
caai gl SInian APETEn G ahf AT rpeocfﬁ‘}hg%ae‘g%“gé&hg‘ or
encoding the protein of the present invention_s or
eixampdeu c SNF-§ et ard@ukiBcdr diFRS rt GABGARSH ATSHE

met hod, and the protein of the present invention or ny
apRNA edne btih rey phiys Lgosheimd crAcs tERes | (fQhexampisg UV, active
transformant can be quantified and analyzed in the
osgenyaisehaenia), and after a given period of time, blood,
particular organs (for example, a brain, a liver, a kidney),
or tissues or cells isolated from organs are obtained.

mRNA of the protein of the present invention contained
in the obtained cell can be for example, quantified by a process
comprising extracting mRNA from cells etc. according to
normally used method and by means of, for example, RT-PCR, or
also can be quantified by carrying out a Northern blot analysis
known per se. On the other hand, the protein of the present
invention can be quantified by a Western blot analysis or by
a various immunoassay method described below in detail.
(ii} A transformant to which polynucleotide encoding the

protein of the present invention is introduced is prepared

according to above-mentioned method, and the protein of the

present invention or mRNA encoding the protein included in the
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as in the (i) above. A screening for a substance which
nodi fi es the expression anount of the protein of the
present invention can be carried out as the

followi ng: (i) anmount of nMRNA which encodes the

protein of the present invention or the anount of

protein of the present invention included in the cell
isolated froman aninmal is quantified and analyzed, a
tghviefiorinamtofapdrd qdanttfiefd3ndianalarzadis %laeg@ame manner
after, preferably 1 hour to 2 days after, nore
aQrQhetablxil tbova4 hours after) of adninistering a

test conmpound to the normal or di sease nodel

non- hy sy af iR keedegdupst antehafnrempd0 firbiilieesxpyession
24 hours before, preferably 30 mnutes to 12 hours

aﬂ%ﬁﬂf:eof PR & ﬂ@gﬁr@@ﬂtﬂlet PrésbAyr snveioi®) cm bkt earried
(30 mnutes to 3 days after, preferably 1 hours to 2

oflayssakher folRbGingteferably 1 to 24 hours after) a
given tinme of period for applying a nmedicine or

physi ?Eg%ﬂo‘ﬁ%t (?% Fn?ﬁﬁ Wi @QH&BH@E@H@ﬂroE@fﬁbf the present

concurr CI ne or physiocheni cal

iggrfgsgﬁﬁnggrt BEe20dhi: B brbkedioys oAb BEBACAE th9ention

resen ntion contalned or the

t t It
AP LHaPer R %‘e&&gﬁf»?ﬁ*@%@* é}émga R éﬁua‘i‘*&&fmd and
t est dt di
apAGYEPansPoBRURT CLREa BRI L R it Tl T sy 1, g dave
i ncubat i nggfor a given period of tinme

agtesy, Ppe é@laby houg 8O AYS AEEeT,. r(nﬁg pl,:%feéﬁlasbly 1 to

preferabl 2 to 3 days after
24 hours after) of administering a test compound to the normal

or disease model non-human warm-blooded animal before (30
minutes to 24 hours before, preferably 30 minutes to 12 hours
before, more preferably 1 to 6 hours before) or after (30 minutes
to 3 days after, preferably 1 hours to 2 days after, more
preferably 1 to 24 hours after) a given time of period for
applying a medicine or physiochemical stress, or administering
them concurrently with the medicine or physiochemical stress
to the animal; or

(ii) aﬁount of mRNA of the protein of the present invention
contained or the amount of protein of the present invention in
a transformant is quantified and analyzed, after adding a test
compound to a medium culture when culturing the transformant
.according to an ordinary method and incubating for a given

period of time (1 to 7 days after, preferably 1l to 3 days after,
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Exanpl es of the test conpound incl ude pepti des,

proteins, non-peptide conpounds, synthetic conpounds,
fermentation products, etc., and these conpounds nay
be novel conpounds or publicly known conpounds.
Quantification for the protein of the present
invention in the screening nethod (c) above
specifically includes, for exanple: (i) a nethod

conpri si_n npet it e zeaegtery .t he antibody of the
mﬁF@sEﬁFfﬁﬁegg ign?gagsgﬁgle fluid, and a | abel ed fortm_ns
of the protein havediver, papdides, proteins,
deterﬁ‘i“ﬁf"ﬁgestq{fggpét%%sgﬁg%gi n of the present .

I nvention that binds tqQ iRahbundigr deyrremtation
IR Y R

e present ~ invention in the
sanple fluid; and (|

a 1 R $eNBovel compounds OX
miatiatmeslsi-y BRACHH ‘T’?uﬁ)%lﬁ y &rﬁact))i ng a sanple

fluid, the imobilized, anti body of the present
publeit 1 rkrerwra GERGWYdS -and a | abel ed form of anot her

anti body of the present |nvention LERE if¥ention
amuntoWeadt ficayi oro £orhEne P T OH’ tcﬁf;qlh% ?I i zi ng

carrier, thereby to quantify the protei t des, for
D asents d it meitiochd ©3 aRpPY Sf ﬁgsg}%}tﬁaﬁig PBc1udes

guantification nmethod of (ii) above, two species of
apihppdies are desirably the ones that each recognizes

the "different part in the protein of fhe present,

h
i nvent i p. 2 Rt hek angherisken opreekt FHERYY reedghi ngthe
the N-termnal region of the protein of the

RSB s Lnospedonel g e 297y B b
form of the protein of the present invention, and determining
the labeled protein of the present invention that binds to the
antibody, thereby to quantify the protein of the present
invention in the sample fluid; and

(ii) a method comprising simultaneously or continuously
reacting a sample fluid, the immobilized antibody of the present
invention on a carrier, and a labeled form of another antibody
of the present invention, and measuring the amount (activity)
of the label on the immobilizing carrier, thereby to quantify
the protein of the present invention in the sample fluid.

In the quantification method of'(ii) above, two species
of antibodies are desirably the ones that each recognizes the
different part in the protein of the present invention. For

i i ~terminal region of
example, when one antibody recognizes the N

i i in
‘the protein of the present invention, another antibody reacting
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invention is used. Exanples of |abeling agents, which
are enployed for the aforesaid neasuring nethods
usi ng | abeling agents, are radioisotopes, enzynes,
fluorescent substances, |um nescent substances, etc.
Exanpl es of radioisotopes are [1251]. [13 1] , [39d],
[14C], etc. Preferred exanples of the enzynes are
those that are stable and have a hi gher specific

activity, which _ingclugde, of the protein of the present
WétBaFEEt sggﬁgé??g-g%gcogidase, a?kaline phosphat ase,
per oxi dase, mal gte dehydrogenase, etc. Exanples of the

ipvgstéeSBehf BBStances include fl uorescanine,
fl uorescein iu%gt hi, 0 y.anr};gtag fLC. wEXaAPA LS evfplidyed for the
t § i’ '

| umi nB5aBRies umnol, a |umno
derivative, luciferin

| uci geni.n, 73nkU EBDIr area
alfiorieisaifs meaptis}agi BRSPSt g‘l%lh ylgégﬁé‘e‘g gg@amﬁlpl fo

f or

bi ndi ng of an anti body qr antigen,t BeksnNg1agenescent
rislildisctapeise BREYEESwhdd YOFES FBFe%HBS#gthe pr esent

invention is localized in a cell,, .a L._h gERBi E, (33117,
SisAiaees, bgtsus EFrRmMmE T &1 §aﬁﬁ°&ﬁ°§§bﬁgp$?§t§' F

buffer, and then breaking cells by ulfrasoni i those
Preczelichavetyc! imugfenred qxsi“ll’s‘@oe?/ o‘%a%eng%ﬁ?%éé%e °
protein of the present invention is secreted '%%f?‘“%hich
dihe: cald .steallle aiild Uraves wpdvighamiSRES agvity,

necessary, the quantification can be carried out after

SEPA gﬂgai‘ﬁétgyﬁ.ﬂéyép@—td’ﬂﬂl@sﬂ@%;oﬁlkﬂéigﬁgg?ﬂphatase,

I'nvent | froma honogenate or a cell-culture

é%ggifﬁgégv-mdfhﬁﬁkﬂéﬁyﬂmogenaseuzﬁncceﬁmaygﬁeﬁeéggg&e
S a speclinen as long as the |abel - 128 detection is |,
f&ﬁgéggé%nt substances include flucrescamine, fluoresceln
igothiocyanate, etc. Examples of the luminescent substances
are luminol, a luminol derivative, luciferin, lucigenin, etc.
Furthermore, a biotin- (strepto)avidin system may be used as
well for binding of an antibody or antigen to a labeling agent.
As the sample fluid, when the protein of thg present
invention is localized in & cell, a cell homogenate obtained
by suspending cells in an app]_:opriate puffer, and then breaking
cells by'ultrasonication, freeze-thaw cycling, etc., is used,
and when the protein of the present invention is secreted
outside the cell, cell culture supernatant is used. If
necessary, the quantification can pe carried out after
separating and purifying the protein of the present invention

from a homogenate or a cell-culture supernatant. In addition,

i 1
an intact cell can be used as a specimen as long as the labe
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The quantification nmethod of the protein of the
present invention using the antibody of the present
invention is not particularly limted. Any
quantification nmethod may be used, so long as the
amount of an anti body, antigen or antibody-antigen
conpl ex corresponding to the anount of antigen in a
sanple fluid can be detected by chem cal or physica

ansg ., and _t ] t of the antigen can be cal cul ated
S

curve prepared from standard

sol ut i pns_cont aiNi. 0g; KNow 1y o sheoprobeimmt §&e present
For shgﬁ %%a%%§%£é%%% od, for exanple, nephronetry,

the conpetitive, nethod;,1he &AM RiddentEriventiqhds not
i3Sk HétlﬂngHgtgggél?é gui tably used and in terns

pogag@f _s%Iaensi tivity.and specifigitohriidatiorPnetabdeday de used,
o QéWQﬁﬁ%%?egthgsﬁgﬁ%ﬁaiﬁw nmet hod descri bed
later. In the imobilizatio fs | J@R% igfen or
sontliciings, ENSyIRAIE Td20t pritak Sy be used.
éiéﬁégftgﬁg?y’ chem cal binding| t.ﬁheamountofantigen
ey ”%ﬁqﬁ@ﬁp%ﬁfqqﬁﬁﬁﬁﬁ%%éﬁ%%ﬂﬁstabiIization
of proteins enzymss, ete /myphe q% o) hvsical means
SxanpimsLoft el coarhe detARtRRY IS ot Phy
pol ysacchari des such as agarose dextr %Ir.ldxﬂ gS$tandard
ME thesymbhet iaf tbsi apt LgRH FL ESI ?/%ef?/‘ffg%%?&
pol yacryl ani de, silicone, etc.; or glass;.and the - .nounts
b Ke plreptahredmmthndarﬁ@gqu;@qmgfﬁ% g é‘?ft Wi i
of the present invention is reacted w t£ 35‘3'%3(':3%1 1
Lk UiKe (phi D@6y, rRactsum) art lspad metadhei%d TSI of
another antibody of the present invention (secondary. .o 4
{i&gﬁ{:bﬁ@%r angd kempenunt vermethod, the it OBELLRE /
Zber “on T he i nmobi l'izing carrier is measured, =, terms of
the sandwich method, etc. are suitably used and in te
'} l ’
sensitivityandspecificity,itlspreferradtouse,forexamp e
the sandwich method described later.
Intheimmobilizathm1ofantigensorantibodies,phy31cal
adéorption.may be used. Alternatively, chemical binding that
is conventionally used for immobilization/stabilization of
proteins, enzymes, etc. may be used as well. Examples of the
carrier include insoluble polysaccharides such as agarose,
dextran,cellulose,etc.;syntheticresinssuchas;mdystyrene,
polyacrylamide, silicone, etc.; oI glass; and the llkei
In the sandwich methbd, the immobilized antibody of the
present invention is reacted with a sample fluid {primary

reaction), then with a labeled form of another antibody of the

i unt or
present invention (secondary reaction), and the amol
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wher eby the anount of the protein of the present
invention in the sanple fluid can be quantified. The
order of the primary and secondary reactions may be
reversed, and the reactions may be perforned

sinmul taneously or at staggered tinmes. The nmethods of
| abel i ng and i nmmobilization can be perfornmed by the
nmet hods descri bed above. In the i Mmmunoassay by the

aéﬁﬁ&wﬁ%ﬁh%%bef he, ahLihedhbises d@rearmiehi iszexhrred,

€S IS not necessarily one species,

but a m xture of t et €% Preashitbofyenayon in
whereRedheg @lmoéq’&:nﬁ&g?g% |(§1€?%gse t he ?reasur ement
sensitivity. The anti body_pf o]t RrddV ot LR sAtmary
the sl ddid Fafe SU?P%%Qéﬁé ghwotﬁerlihan t he

sandwi ch nethod such as in the conpetitiug ethedions may
an@emqﬁnﬁﬂﬁﬁatrﬁia&tﬁéﬂﬁo‘ﬂ?yr\’eepﬁFgﬁggg@,’ 5%&3\;& in the
conpetitive assay, the protein of th . Th thods
bé peerftd mmed ﬁl@u%gﬁ%@é‘l? Yicd %Eﬁ%é‘glga?%e e{gf‘?%% m of the
protein of the present invention are reac thods
ofdnglsd 1 inyeind agmphiiiaatiaRtGanie PEREGRfEd hy, fhe metho

| abel ed antigen (F) is separated from  an . d
daBtirbpdy- Abowd. | abelde AFMURORSERY OF fﬁ?’?eEEP FLGh) method,
and the |[|abeled anount of B or Fis deterninﬁgbd.es is not
thBesebyhé@y Giant iEby tiveobplk bred pIofapRéedr 2_EHPOT
invention in the sanple fluid. The present reaction ies
nBBbhad riing! vHesspediaw diphasaimsuredof ntyhih MAHfe SPEC
B/ F separation is carried out by using a soluble

ANEhRIMBG ﬁa@nb@nbhéﬂdyf@ﬂdemsmpgepot?eﬁnyﬁgﬁéﬁgFﬁ@o
or a Secondary - 130 antibody against the antibody
eI n N RAdh vakG.. and a

The antibody of the present invention can also be used
in measuring system other than the sandwich method such as in
the competitive method, the immunometric method, nephrometry,
etc.

Iin the competitive assay, the protein of the present
invention in a sample fluid and a jabeled form of the protein
of the present invention are reacted competitively against an
antibody, an unreacted labeled antigen (F) is separated from
anantibody—boundlabeledantigen (B) (B/Fseparation),andthe
labeled amount of B or F is determined, thereby to quantify the
protein of the present invention in the sample fluid. The
present reaction method includes a liguid phase method in which

the B/F separation is carried out by using a soluble antibody

as an antibody ana using polyethylene glycel or a secondary
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solid phase nethod in which a solid-phased antibody is
used as a primary antibody (direct nethod) or a
soluble antibody is used as a prinary anti body and a
sol i d- phased anti body is used as a secondary anti body
(indirect method). In the i munonetric assay, the
protein of the present invention in a sanple fluid
and a solid phased protein of the present invention

T PIPIPE ¥hée§ﬁ%f€%%“§t iR i ik Fe 7 and 2
s ichenBPEsEREnod UoRPRER 7170 s gd g iBsgYaLs bed as
a?ééiééa?%o%fySLq?fﬁé%%g&% S crE el e 316 BBy, 5 used
st % Be RAEYDBAFAbOdH RORS T0iE COTAE Ph ATt SR o woed as
solid phase is then separated fromthe |iquid phase.

aTtserceaidaary, anttd badabdiiagizesinfethosly of the phases

is nmeasured to determne the antigen level in E
sanplénfthed1mmnnDMetmephﬁ§ﬁ§Vvyth?hﬁraﬁﬁaﬁtogft e present
i nsol ubl e sediment, which is produced as a result of
ifrferaritdrgen- ansaoty flaid iand ai Rodigephased rpgptein of the
solution, is neasured. Even when the amount of a

;ﬁrecgeei’tnmfreﬁhgoﬁ aeeobmpavini rehy ineaxtsahpi th & gi gen gmount
small and only a small anount.of the sedinent is

AEARGE] @ FREAr of NERET MELBYdyt £l Yowed Imeereparating the
scattering and the like can be suitably used. For

et s pm gl o 1 e
i?l%n%:efotﬂ 4 aogample fluid and an excess amount of labeled form
of the antibody are reacted, then a solid phased protein of the
present invention is added to allow an unreacted labeled form
of the antibody to bind to the solid phase, and the solid phase
is then separated from the liquid phase. Thereafter, the
labeled amount in any of the phases is measured to determine
the antigen level in the sample fluid.

In the nephrometry, the amount of insoluble sediment,
which is produced as a result of the antigen-antibody reaction
in a gel or in a solution, is measured. Even when the amdunt
of a protein of the present invention in a sample fluid is small
and only a small amount of the sediment is obtained, a laser
nephrometry utilizing laser scattering and the like can be
suitably used.

For applying each of these immunological methods to the
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particul ar conditions or procedures is not required.
The system for assaying the protein of the present
invention may be established by applying the usua
techni cal concern of those skilled in the art, in
addition to the usual conditions and operating nethod
for the respective nmethods. For the details of these
general technical neans, reference can be nade to the

qﬁféhlt@.‘f‘lﬁgtﬁ.%ﬁ' RIChAD G EKE prds¥nteianeheioseeanyigeddhiing of
rie . "Rad |0|nnunoassay" (Kodansha, published in

pég‘gﬁl}:ullé“rr QHMdiltl s &k ﬁ%@é&hrég tike not required. The

|0|nnunoassay ( Kodans publ i shed in 1979), Eiji

s%%ggﬁﬁs oin g%??eﬁ%d"§¥g%978) Eiji Isﬁn§a¢gvegfian ey
b B it 'rﬁ‘*‘é“i‘g]gﬁg{%&;%@éhué&&ﬂ €l de9ekHEBRh D those
ST TR, 3552 A Lol g oeBbtieds anc
op#%ﬁ%éﬂé%ﬁ%% 5 oy e8Pk ey EnOfh o O Ve dggails

| nmunochem cal Technlgues Par t é?g [ b|d Vbl é% to the

of| FRer® IRIALE] TPEERACdcReEPar T be ma
| munoassays)), ibid., Vol. 92 (Innunochenlca

fradhmMingeseyibgrs BndVBRBEFenal Anti bodi es and Genera
| munoassay Methods)), ibid., Vol. 121 "
(Innuﬁochenampleﬁeﬁﬁmddﬁ@@pqh¥uﬁruer ﬁ@br,ggg501mmunoassay
Technol ogy and Monocl onal Antibodies))(all publlshed
(EpdAnatian pult Estsed Rubl 984) nd)irasihd. Irket ipd-af§eguel to the
manner, the production anmount of protein of - 132
Rtaﬂ&oﬁ!ﬁ@&ﬁbh ssAyentKaderigha, pebllishedbion 3R i fEEbL Wisha kawa,
a good
et al. ed. "Enzyme immunoassay" (Igakushoin, published in 1978),
Eiji Ishikawa, et al. ed. "Immunoenzyme assay" (2nd ed.)
(Igakushoin, published in 1982), Eiji Ishikawa, et al. ed.
"Immunoenzymeassay“(3rded.)(Igakushoin,publishedin3987),
Methods in ENZYMOLOGY, Vol. 70 {Immunochemical Techniques (Part
A)), ibid., Vol. 73 (Immunochemical Techniques (Part B}), ibid.,
Vol. 74 .(Immunochemical Technigques (Part C)), ibid., Vol. 84
(Inmunochemical Techniques (Part D: Selected Immunoassays) ).
ibid., Vol. 92 (Immunochemical Techniques (Part E: Monoclenal
Antibodies and General Immunoassay Methods)), ibid., Vol. 121
(Immunochemical Techniques (Part I: Hybridoma Technology and
Monoclonal Antibodies)) (all published by Academic Press
Publishing), etc.

In the above manner, the production amount of protein of
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sensitivity by using the antibody of the present

i nvention. For exanple, in the screening nmethod of (b)

and (c) , when the expression anount (the amount of

MRNA or protein) of the protein of the present

i nvention (Desnocollin-3, TMASF6 and LY-6K) in the

presence of test conpound is inhibited by about 20%
nore, preferably 30% or nore, and nore preferably

or
Q 0964 S 3% GOBBAI efah bd hmamtirfiss] srith a good
tﬁ%ﬂ%%?sln ﬁ%gra ggﬁ%e of a test conpound, the test
co und, can b e d i Bod9 UBSt eReeprabentt ingention.
S?ﬂgygig}ggsggnsgsﬁéhgﬁgr%?E%n o? t he pf%sent
i nvention. As .des

L 4 HO&tANGB) and (c), when
cont r BP¥ iSRG G Pi%ﬁ?jéﬁﬁg%n i it?%n) theqeih?ession

of the TMASF13 protein ,and [ [ fnbhef th

thpobBPRORREOT ERUITH LFES BRI Qf TR 3 pedceiniher the

cancer cells and/or inhibits.qgro of JieYexc d
PFﬁé?éByOfi§h838F8FeFBrlﬁygggﬁapviﬁggﬁéaéi?gﬁ génggﬁst an

The screening for substance, controlling_ t.he & j t
L¥ 6Khei TNIBEEF 9FaRa8 ©Lc 5ASECEEPPTRY o (M BRLGE y0Bou

way as the screening for the substance inhibiti thepout
20%pressimn prefegpabdehdP® Rl Mok BPgtIH%r% e‘-”s,eeén‘i‘t"Ir‘laq’1‘Jj e

i nvention described above. In the screening nethod,
50kesT bees xas exFip@reshbarithg GXBLAFSHPT arw%bﬁ.na € absence

un

of protein) of the protein of the present invention . .
o THM SEE3) compbhadpr thentessf coaprupgneinge §eLecte

i nhi bited or increased by about 20% or nore, ) the
sPbafanabl ¥ nBA¥ied ngThhe, expressdopr ofeithisl PrAtedn Sdo

or nore, as conpared to the 133 expression anount in
Jrlag cakseneenefidnhe test compound, the test

As described above, the substance controlling (promotion
or inhibition) the expression of the TM4SF13 protein and/or the
interaction of the protein and integrin also promotes apoptosis
in cancer cells and/or inhibits growth of cancer cells, thereby
is useful for preventive/remedy for cancer.

The screening for substance controlling the expression
of the TM4SF13 protein can be carried out in a similar way as
the screening for the substance inhibiting the expression of
the other proteins of the present invention described above.
In the screening method, when the expression amount (amount of
MRNA or amount of protein) of the protein of the present
invention (TM4SF13) in the presence of test compound is

.inhibited or increased by about 20% or more, preferably 30% or

more, or more preferably about 50% or more, as compared to the
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conmpound can be selected as a substance controlling
the expression of the protein of the present

i nvention. The present invention also provides a

met hod of screening for a substance for pronoting the
apotosis in cancer cells and/or inhibiting the growth
of cancer cells, and a preventive/renedy substance
for cancer, the method is characterized by conparing

c ROVEE S Boh MRt 1ANCIRE aBMERERS0E hat ebstvidipdutichgtthe test
in the presence and absence of the test conpound. The

cbbEEAG LR BE tbeedMSHIS »rotisstantet Benprebkiyg the
Invention and integrin is detected and neasured by a

S i 9f o PROOPFESERE t BhvONTidh] SA
egéﬁgéﬁéﬁ%i%ﬁegﬂeﬁﬁﬁﬁﬁgégr%gnt Aggay), tmn-hybr?d

hag, _ EAGS (F - . .
met ?J%Eﬁ; Pécgé?e%l’% J‘.Jr%&iff@r? %ls%cﬁ}:é(\?%&@'s @ChétBOA U8 reening

SPR asima Résonance), uorescent i nmagi ng
accordi to FRET (Fl n « En
£ AT UPTESRRF TORaP BOYEE S ot an A 2T r Srecs oy ande 1S
met hods sed,thereon etc but is t
apdfe¥ eﬂngﬁ\é‘:é?g, Llﬁﬁdgf?w%yo ecé\ﬁcgegng{:%ggg’ c%\%gb? e of
detecting,a protein-proteip interactio :
PRRYEREL B/ Beredyi ﬁab?ﬁ%nc? nFRF acenERE an’t“ﬁél“%‘g%?‘g oF
the effect given to a function of ,integrjin led.b MEE?IB
charaeberisndoby TRABPABIRG GREVYRTRF t ARFRF %ﬁhﬂ? °Frar§(

al so be used. Accqrd[nglx, the present inventionfnghe test

pspeeinichth yintpaninids theipgesense AndiaRipyge ot the te
screening for a substance that pronotes

compound.

The interaction of the TM4SF13 protein of the present
invention and integrin is detected and measured by a generally
used assays of immunoprecipitation, ELISA (Enzyme-Linked
Immunosorbent Assay), two-hybrid method, FACS (Fluorescence
activated cell sorting), SPR (Surface Plasma Resonance),
fluorescent imaging according to FRET (Fluorescence Resonance
Energy Transfer), DPI (Dual Polarization Interferometry) and
methods based thereon etc., but the method is not limited
thereto, and it may be any methods capable of detecting a
protein—protein interaction. Also, a method of detecting the
interaction on the basis of the effect given to a function of
integrin led by the interaction of TM4SF13 proteinwith integrin,
may also be used.

Accordingly, the present invention more specifically

provides,
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apoptosis in cancer cells and/or inhibits growth of

cancer cells and a preventive/renedy substance for
cancer, in which the nethod is characterized in that

a TMASF13 protein and integrin were kept in the

presence and absence of test conpound and then the

| evel of interaction of the TMASF13 protein with

integrin under two different conditions is neasured

and C@Hgaé efbthbdISiENgcrassing foe aratubetmndes thabepgromotes
above. For exanple, a neasurenent of the interaction

aPE EBgisEW§§%§ePrc@l§!snaﬁc§/ &P nprH edestgrowenbfararmer cells
nPegrln can be carried out as described bel ow

eci ficablyivEl S dfebs adfdedrjnia which the
aﬁ?x%ungth¥égééée@ﬁ%gF%%ﬁggﬁgE?nfegrin, arbréduztl

mlglggﬁglof ! :ﬁjiéa(maté: t5d M4 Enat{}a%g:%gﬂhgg‘tﬁ?réfb%‘iﬁ Redyih8egrin

using an ag anti body,

WEREAATET . ENA Ry B pagp g o Elsr) EiSpi amd chen

reat, a protein to be

t agged may_be inteqgrin. %i'% t 'ﬁﬁ%& A wEMSFABegrin
the gﬁg%}b%% Y- eF 8ot B a*é < Iﬂgtl%ﬁ% re col(r%{ A %&ng d
the TMASF13 protein, integrip, and a test L Ssin
unda e A EEBFoRR AN Hie b4 PR BTN EREEg Y Bsing
with integrin is quantified and anal yzed using ELI SA
anysaf whechetbeest dearthb8A 8RPYBody (I abel ed |

anti body) for integrin. Hereat, roles of the . £ the
ant i bBdkesxaoplehea ThaZFusenaat Pht ERR; Anheyagkion ©
reversed to one another. (iii) in yeast two-hybrid b
THMYSFaB) protefncoft tize TSFIS:  irpentpien gl dffegrin can be
integrin are used either as bait or prey, the

carried out as described below specifically.

(i) a test compound is added in a mixture of tagged TM4SF13
and integrin, a product immunoprecipitated with an
anti-integrin antibody is signal detected using an labeled
anti-tag antibody, and the interaction of the protein with
integrin is quantified and analyzed. Hereat, a protein to be
tagged may be integrin.

(ii) the antibody for TM4SF13 is adsorbed to a solid~phase,
a mixture containing the TM4SF13 protein, integrin, and a test
compound is added thereto, and the interaction of TM4SF13
protein with integrin is quantified and analyzed using ELISA
assay which detects with an antibody (labeled antibedy) for
integrin. Hereat, roles of the antibodies for the TM4SF13 and

integrin may be reversed to one another.

(1ii) in yeast two-hybrid system, in which the TM4SF13
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interaction of the TMASF13 protein and integrin is
guantified and analyzed in the presence of a test
compound. (vi) in the presence of a test conpound, a
cell expressing the TMASF13 or integrin is mxed wth
respectively labeled integrin or TMASF13, a | abel ed
cell is detected using FACS, and the interaction of
the protein and integrin is quantified and analyzed.

O, (v)_int ence Yed deHe e denid; dheprey, the
PHR é“H?o el %ﬁ integrinit is adsorbed to a netal

iﬁﬁ%%%?%nor? g)%qﬁigl% Tl?l@é?ié‘%f@@eﬂﬁ drte ipteyetin asdquantified

ntified a anal yzed using SPR 1In
athadRt Yo A B SO TR T har o TEet ol the L b5t
Cr anshi Ok RBr b PAERE SEoo" At EENICCRRBanant S Beaniy oe
honTHERE] Beot GREDEABAD L nEREERCr L Hppare, C oLy tabeled
fernmentation products_and

he.like. . d
iorehorn o Buas P St dee Lot Cat 1 nelRsEEATRY LG FACS, an

Exanpl es of |abeling agents, which are emlo fe s d
thbeinté paettonl afedber PRELRANNBRS RTTH 1ABS %ﬁﬁ%nft‘lfmd an

agents, are radioisotopes, enzynes, fluorescent
asdbgkadcesor) um nescent substances, etc. Exanples of
radi oi sotopes are [1251], [131l]

PrefeQﬁ?dnﬂ&&ﬂp&&SenﬁeﬂW@aénzynggﬁgp%ggagg%ﬁé&%g%fg%rotein
that are stable and have a higher specific acti&i%%é
oMiigRegrinit is adsorbed to a metal surface, an
interaction of the protein and integrin is quantified and
analyzed using SPR.

In addition, such measurement can be performed by
guantifying and anaiyzing the effect of thg test compound on
a function of integrin (e.d., signal transmission, binding to
an ECM component).

Examples of the test compound include peptides, proteins,
non-peptide compounds, synthetic compounds, fermentation
products and thé like. These may be either a novel substance
or well-known substance.

Examples of labeling agents, which are employed for the
aforesaid measuring methods using labeling agents, are
radioisotopes, enzymes, fluorescent substances, luminescent

ﬂ s s 125 131
substances, etc. Examples of radioisotopes are [ 11, [7711,

(4], [*c}], etc. Preferred examples of the enzymes are those
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i nclude (i-gal actosi dase, P-gl ucosi dase, al kaline

phosphat ase, peroxi dase, nal ate dehydrogenase, etc.

Exanpl es of the fluorescent substances include

fl uorescam ne, fluorescein isothiocyanate, etc.

Exanpl es of the |um nescent substances are lumnol, a

| um nol derivative, luciferin, lucigenin, etc.

Furthernore, a biotin-(strepto)avidin system may be hj.ch

used as 1] for, Rindi ng 1pfqrdy apddidtiyc arctntiitgen wo-©
that A& ﬁ%ﬁ%ggeen‘—’% d %‘%ﬂé Fﬂe ihdi vi dual nethods are

applied to_the present ,i | 5 es,egg'kagigg chespleltase,
inohle ﬁoaé}asﬁeﬁéﬁiasﬁ: %rﬁr;l ; ﬂeél%si(e are not required.

A nmeasur enment_ syst for | Ns4ak Ot @ixAniplicay adt ithe
pegx bdawy 413 "eo‘g%y‘gﬁ%?%a%aa usual techni cal

concern fromthose skilled in athine Adgi bdbpdsd@in
f isopésconidi $RpFHSAARES ob’%?g‘f‘?% nfﬁ?ﬁ%%cf or the

respective nethods. For detail u IEsecggReEdbstances
ibethinbcmnaheangtcgempi‘ee%ﬁ kgp‘gb%‘é‘{sg of the Iike

can be used for -reference. As descr.i b ¥ &n, etc.
air Bt Bumiio bn aoflumbeoinderigat hyon gi‘}?’afﬁeg‘d%r?ft %‘r%ilr?%? an

be quantified with good sensitivity. _Fo X I 18ed as
rFlipenédhosel eanbigt ABt-HEHE e%@hai’hgxpn?gﬁ{ég?‘i g‘%?oge ©
TMASF13 protein and integrin in the presenc f -4 £.
e TPESAG il iinh bl dre chndri Hioslyr @B AR LR EEUR %%loj'rrﬁfggen
nore, preferably about 30% or nore, and no

e
t
pr ef egabhYtREOLHd DOYdoal mmdagmm]&pc{ &9 jthe presen
interaction of TMASF13 protein and integrin in the

i } the
3HRGR98:0! ghBELngoTROUpdcia benamsis sompodrer el o U7
IOJ.fke are not required. A measurement system for
protein—protein interacticn may be established by applying a
usual technical concern from those skilled in the art, in
addition to usual conditions and operation method for t?‘xe
respective methods. For details about these general technical
means, general remarks, books or the like can be used for
reference.

As described above, the interaction of the TM4SF13
protein and integrin éan be quantified with good sensitivity.

For example, in the (d) screening method, when the
interaction of TM4SF13 protein and integrin in the presence of
test compound is inhibited or increased by about 20% or more,
preferably about 30% or more, and more preferably about 50% or

more, as compared to the interaction of TM4SF13 proteln and

integrin in the absence of test compound, the test compound can

- 137 -



TMASF13 protein and integrin. The screening kit of the
present invention conprises the protein of the
present invention or its partial peptide

(hereinafter, nerely referred to as protein of the
present invention'). The protein of the present
invention may be isolated and purified by any nethod
descri bed above, or may be provided in the formof a

bef%éle(é%&“a@ opdeg AnjHEl GRldol 1gapphite dintEmedidiong of

he protein or partial peptide of the invention as

Tﬁ%ﬁﬁﬁ%rB?Hﬂé¥H“¥nd”¥%€%§E%§ﬂing kit of the present

i‘on can further. “conprise the antibody, or the

sense.or _ant | sense AOMUGL eplddlent Qhvdhie ibheseRprises the

i nve bove, thereby neasures the

expressi on anmount of_ the tejn.in | S tCia@ offde
P’ﬁ?tc?d‘dbicfé the, RIS r%ncﬁéq{%eoq{p:befsgnt%eié}vent i o%ébThe

screening kit can optionally .co [ o dud F¥esent
(hﬁléﬁ:lmar@%‘iﬁf@@qv%s‘?ﬁﬁeg”b &t %a@gﬁtﬁ%ﬁ% eagent , ik

| abel ing detection reagent, and the Like. in.addiiionp
inventeorboy e Thfe PEOSFEE QgeﬁPﬁ.Pfﬁ§e§ﬁb§§§ﬁ?§l%%hr% ©

may be a free fromor a salt for that iinhihits
1 eodrteast ool pRULELeddRY \ﬂftsymSFLPﬁlenz‘%?S’f e B o fiay be

present invention, which can be obtaifed q¥ t he 1 cell)
psevisted nip thee hierorof he @@ eefHgRRPoYde Hpima

invention, is useful as a safe and lowtoxic . the
capth Danshtpsemic sy adent proteiproroeaRgia hRERLEIE Th

cancer cells, agents for inhibiting cancer cell - 138

it ToRras awevenéneiomeddy agent for cancer (e.g.
col on

The screening kit of the present invention can further
comprise the antibody, or the sense or antisense polynucleotide
of the present invention mentioned above, thereby measures the
expression amount of the protein in cells capable of producing
the proteiﬁ of the present invention.

The screening kit can optionally comprise reaction buffer,
blocking buffer,. washing buffer, labeling reagent, labeling
detection reagent, and the like, in addition to the above
mentioned agents.

The substahce (which may be a free from or a salt form)-
that inhibits the expression and/or activity of the protein of
the present invention, which can be obtained by the screening
method or the screening kit of the invention, ;s useful as a
safe and low toxic medicament such as agents for promoting

apoptosis in cancer cells, agenis for inhibiting cancer cell
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cancer, breast cancer, lung cancer, prostate cancer,
esophageal cancer, gastric cancer, liver cancer,
biliary tract cancer, spleen cancer, renal cancer,

bl adder cancer, uterine cancer, ovary cancer,
testicul ar cancer, thyroid cancer, pancreatic cancer,
brain tunor, blood tunor, etc.) (preferably as
preventive /renedy agents for breast cancer, |ung

For C2 SRANCEL / r ShEST A GeONESS ,carvaey banger ,colon
g%@ﬂ%ﬁe%fi% %@%%er, et%. ).ivwere the conpound or its

s e Sh Qfqtdihcsr gepk gt srianed gresophageal
c%%?égh?%%%ﬁ%é%#g%%b prgsenf:invgntion is wused as the

cagﬁ%%zn%géﬁgifvggﬁé¥ / If@@gycgﬁégflb@ﬁlﬁ@@yetrihe cancer,

hé sarts can be converted into

pharnaceuticeuqﬁﬂ reparatlong jiiyf Ceauestl opgbrimaneancer,
Spé?e%@%?%]f’ t aclorﬁ?&g%etrlo"o%’ olar orai administration

includes solid or.liquid preparati S Lijcabh :

' dSPEftet Ncreatic

OFGEYeﬁﬁnc?FncF%ﬂFhﬁug?ﬁggggcgﬁHaﬁbgﬁé%oat%ﬁ tabl%ts),

pills, granules, pomfer r epar at i ons, L&S1y as
cgngerudPEgiBoFEmeEpsh %§§,Eu§ FUp?k%nﬁ|é§g%§§ Y

suspensi ons, etc. Such a conposition is f act z?d olon
phgvenblivel yeradwarit e rae T CANTS T4 g‘?’?‘?u%ﬁ’ég e

di l uent, or excipient conventionally used _in Lheégﬁgéi
cahcephaprestat e capnprEp AATOIERNISTanPAEE 16 Tive ’

carrier or excipient for tablets are |actose, starch,
egsdCr pse, magnesi um stearate, etc. Exanples of the
conposition for parenteral 139 admnistration are, th
i nj echnbte prepasmpbond, osuppsssebEfegbtained by using the
screening method or screening kit of the present invention is
used as the agents for preventive/remedy described above, the
compound and the salts can be converted into pharmaceutical
preparations in a conventional manner.

For example, the composition for oral administration
includes solid or liquid preparations, specifically, tablets
(including dragees and £ilm-coated tablets), pills, granules,
powdery preparations, capsules {including soft capsules),
syrup, emulsions, suspensions, etc. Such a composition is
manufactured by publicly known methods and contains a carrier,
diluent, or excipient conventionally used in the field of
pharmaceutical preparations. Examples of the carrier or
excipient for tablets are lactose, starch, sucrose, magnesium

- stearate, etc.

Examples of the composition for parenteral
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etc. The injectable preparations may include dosage
forms such as intravenous, subcutaneous,

i ntracut aneous, and intranuscul ar injections, drip
i nfusions, intraarticular injections, etc. These

i njectabl e preparations may be prepared by nethods
publicly known, for exanple, by dissolving,
suspendi ng, or emul sifying the conmpounds or their

alts descrl bed 4 € e U ssuEph et aries,
GRS AT otk APt ot dbre Sed

conve onal l'y used for injections. As

the agueous : Qi dd€agé dorms such
e%‘kanﬁ 9§F g IC%paf il P8 i nld g

I ne, an isotonic solution

containin Iuco r &888} Sand et C
aghi eREAESD us% %%%%E%at?lgﬁfﬁﬁé{%n ap{oro%rlate

sol ubi l'i zi ng agent such e. & peneh)
latr§@P§@P%%ﬁo¥nQ%cblonﬁfd%§+%n €£%?£ p%ngét hyl ene *

ycol a nonionic r f act.ant
1H@€P5©<)Dn€po¢9’éxlyéﬁl'lrﬁﬂr9:urﬂé‘:( qu}?)]l% pa%cﬁjc 0 &{g P B9

hydr ogenat ed castor oil) et c. t he )
prbpaeediyy eﬂphe%dmkehg:ly kpeWhe ﬁs’i exa g%%éa Oi F,Eblv:mg

etc whi ch may be used in conblnatlo wi th .
s&ebahdhngyngragmnissﬁyhngstbénE?WPBEﬂ§8a95 tﬁ%ﬁ% palts

al cohol, etc. The injection thus prepared IS us#alhédium
débbkﬁﬂednabbvappnoprsaeellanﬁéuﬁéusTﬂé diyppBEi Pry

used for rectal adm nistration may be prepared b

bheadiRenkhe yoosea fet: dnjecsiondt s dhepagugpggdiedivm for
wi th conventional bases for suppositories.

ﬁﬁ\é@%&%ﬁ%ouﬁhéret Bee phes reseantpbel muriesiagisal gline, an
or parenteral use described above are prefared

15'&‘t%né,%0sogﬁ‘@im%ﬁthiahngr@pﬁnﬁe and ofiltdr auyhiiagyggents,
etc., which may be used in combination with an‘appropriate
solubilizing agent such as an alcohol (e.g., ethanol), a
polyalcchol (e.g., propylene glycol, polyethylene glycel), 2
nonionic surfactant {e.g.., polysorbate 80, HCO-50
(polyoxyethylene (50 mol) adduct of hydrogenated castor oil) ],
etc. As the oily medium, there are employed, e.g., sesame oil,
soybean oil, etc., which may be used in combination with a
solubilizing agent such as benzyl benzoate, benzyl alcohol, etc.
The injection thus prepared is usually filled in an appropriate
ampoule. The suppository used for rectal administration may
be prepared by blending the compound or its salt described above
with conventional bases for suppositories.

Advantageously, the pharmaceutical compositions for oral

i into
~ or parenteral use described above are prepared
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dose of the active ingredients. Such unit dose
preparations include, for exanple, tablets, pills,
capsul es, injections (ampoul es), suppositories, etc.
The amount of the aforesaid conpound contained is
generally 5 to 500 ng per dosage unit form and it is
preferably 5 to 100 ng especially in the form of
injection, and 10 to 250 ng for the other forms. Each

pREARAS: Lt Dfa TeSkdparec iy evirtty of untitedosensaihedothefit a
active conponents unl ess they cause any adverse

dé %@%Poﬁﬂ@%d@ﬂx}é tihgyre@Ieourd dsaehi beilt above pirepaxations
endi ng. Since the pharmaceutical preparation thus

iﬁ%ﬁ&@@edféf eﬁﬁmﬁléﬁdtéEWéEQXiﬁdlié,Céﬁpﬁmﬂes, injections
adm ni I

Stered orally or parenterally to human or a

d j 2 ! .
LA olies) puisene Eabuntabll thostesreses

feline, canine, sim an,
chi npanzee, et C-g)* th¥y FR dofhgelumit form;
CP YUY CORTAF D, ﬁg%ggﬁggggﬁy?%s effect, targetg
di sease, subpect, fto be_adm histe S&% o4 i @fthe form of
aB@dnthhi $F (BES %Fagi%.gﬁg?qg%gé%%e% %% t%g Subst ance
that inhibits_the e essi pn_and/ or I Wi of the
1?ﬂ%ﬁ%+ﬂnofa?ﬂe16pF%s€ﬁ§ W%vg%Yi ei%tgéélféiﬁs'
adm ni stered for the purpose o treatin r tai
cancefach RORRRH RN oclle“ff)cc%ﬁ% tal?%v%&mlgi]g ‘S‘?}z%r i Mt
the adult (as 60 kg body wei ght generall% in 3 gaély
odosr aotiwgovempencrbs 1001985 PReYeranfy aBBuiictH o
50 ng, and nore preferablg about, 1.0 to 20 qg. Igl din
ipterattiah vediti thetcompernd dessinidied ghs¥eqfug fre blending.
i nhibition substance may vary depending - 141 on a '
subj eginde tee aohm rmatentical preparibion cthes cobigEped 1s
t he
safe and low toxic, it can be administered orally or
parenterally to human or a warm-blooded animal (e.g., mouse,
rat,rabbit,sheep,swine,bovine,horse,bird,feline,canine,
simian, chimpanzee, etc.).

The dose of the compound or its salt may vary depending
onitseffect,targetdisease,subject1u:beadministered,route
of administration, etc. For example, when the substance that
inhibits the expression and/or activity of the protein of the
present invention is orally administered for the purpose of

treating breast cancer, the compound or its salt is administered
to the adult (as 60 kg body weight) generally in a daily dose
of about 0.1 to 100 mg, preferably about 1.0 to 50 mg, and more

preferably about 1.0 to 20 mg. In parenteral administration,

a single dose of the inhibition substance may vary depending
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substance that inhibits the expression and/or the
activity of the protein of the present invention is
generally adm nistered in the formof an injectable
preparation to the adult (as 60 kg body weight) for
the purpose of treating breast cancer, it is
advant ageous to adm ni ster the conpound or its salt in
a single dose of about 0.01 to about 30 nmg,
orpaed s ity tabioetadhibi ste resout apgehyli sarpeppEc. When the
preferably about 0.1 to about 10 ng a day, by o
subYeaideonhhe LANLBI t & eshorxpFes sdcme anddpirathe pret jggity of
the correspondi ng dose as converted per 60 kg wei ght
tHprbeeiadsF tihet piesdent H)nBreginos tscgemerd L T padididetered
The anti body of the present invention can specifically

i 88RIMAS bFeaRr ohebptablEhpropesevionnventhemdutiusias 60
can be used for quantifying the protein of the

<EAERGISHONEILER U e ukdeathy prasomancer, i
Tl L o e R Shed above o
o4 B, SECRAIR 3 OiLE oL B BeBcelabls cbout 0.1
tc'g%g%:lr%is%%( 81%3 3%61: %gogfgegrgﬁi?gaﬁougi @!Pgi&aébout 10 mg

asma, ufrine, biopsy, etc.)
collected,froma test warmbl.ooded i ' :
a ge¥nd¥alndefr1eg fhFRNGRE g:eosdl?&'ngF? Eeé%eo]{ gﬁ%ﬁ‘.gg étﬁw%cws'
present invention t hereby the t hod be us f
thy ggegspgdinghdase &S aFgl Vé‘%’iﬁec?cﬁeli hegjaiq?ﬁmwneg'a@%aygn be
when increase in protein of the - 142 present
admiveirgtiegied.n t he specinen is detected, it can be

(4) Diagnostic agent for cancer

The antibody of the present invention can specifically
recognize the protein of the present invention, thus can be used
for quantifying the protein of the present invention in a test
fluid. Thus, in the method of screening for the substance that
inhibits expression of the protein of the present invention in
which the antibbdy of the invention mentioned above is used,
an expression level of the protein of the present invention in
animal can be examined by ‘carrying out an immunoassay using a
biological specimen (e.g., blood, plasma, urine, biopsy, etc.)
collected from a test warm-blooded animal instead of using a
cell capable of producing the protein of the present invention,
thereby the method can be used for diagnosis of cancer. As a

result of the immunoassay, when increase in protein of the
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di agnosed that as to suffer fromcancer (e.g., colon
cancer, breast cancer, lung cancer, prostate cancer,
esophageal cancer, gastric cancer, |iver cancer,

biliary tract cancer, spleen cancer, renal cancer,

bl adder cancer, uterine cancer, ovary cancer,

testicular cancer, thyroid cancer, pancreatic cancer,
brain tunmor, blood tunor, etc.) , or have a_risk to
pee¥shepihhention ihethet speciseni Lardgtepiedsi i ¢/R P
sense or antisense pol ynucleotide of the invention
d9BBhbeBatt BROVEs aso auffshe farompicameer 4@ - JabnEPARR] EHNCEIs
(géne abnornmality) of the DNA or nRNA encoding the
PREQLEI b Rfe 1t NELRG @8Rl i, NyESE t Dire ankemaresmphatdral cancer,
war m bl ooded " ani mal (e.g., rat, nouse, hanster

gL800L L, cSHEEP, 99@br &¥hBEr, boviaey boase, captene, spleen
cani he, siman, chinpanzee, bird, etc.) can be

te e ’ ghekypHaLeetl i deersnesebnteas ovary
ngég%é gFg§EOE§ﬁgég@eﬁ?gfor detecting anplification of

ngéggg : 5%%12%%@1?(%516 Y r?,g Fﬂg%ideé&n ce ) Gapirdatiilachycer,

agent ancer. The pol ynucl eoti de
encodi ng the _protein of e pr Qe id¥88k €0 dd¥velop them
bEFtPeLHENGH RS f‘?{gglgﬁgé %%?V)n'ﬁgﬁzgt Vde is not
particularly limted as long as it has a length
ipe&her é4EYE®a probe or priner (for exanple, about 15
bases or nore). The

e sina ek, e EhE G e B o s
e o e e, BB p ek g B an
a%l:l?)?:tmlatl?ittlyv?gelqlé F;%I?iorlzl)n%r\)l-istigpoqfsggg’DNA or mRNA encoding the
protein of the present invention in human or other warm-blooded
animal (e.g., rat, mouse, hamster, rabbit, sheep, goat, swine,
bovine, horse, feline, canine, simian, chimpanzee, bird, etc.)
can be detected. Therefore, the polynucleotide is useful as
a gene diagnostic agent for detecting amplification of DNA or
overexpression of mRNA, etc., and particularly as a diagnostic
agent for cancer. The polynucleotide encoding the protein of
the present invention or corresponding antisense
polynucleotide is not particularly limited as long as it has
a length required as a probe or primer (for example, about 15
bases or more).

The above-described gene diagnosis in which the sense or

antisense polyﬁucleotide of the invention is used can be

performed by, for example, the publicly known Northern
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all el e-specific PCR PCR-SSOP assay, DGCE assay, RNase
protection assay, PCR-RFLP assay, etc. For exanple, as
a result of Northern hybridization or quantitative
RT-PCR for RNA fraction extracted fromthe cells of a
war m bl ooded ani mal , when increase expression of
protein of the present invention is detected, it can
be di agnhosed as to suffer fromcancer (e.g., colon

ancer,_.breast & 5+  HERT -ORING EBCRMSSIMtaes sEgncer
hé%‘olpcﬁlaigaeta]f o% o %Lfaq{ﬁet_rat 1\5.‘@1

ncer, gastric cancer, |iver cancer,
bjljary tract cta‘_x[}:%:er £ LANGET DA A s LANCERNase
a%i%iﬁﬁgb?ﬁéﬁﬁﬁ, %ngﬁggéancer, ovary cancer,
testicul ar_cancer, 1t i C&lpc pancreatic cancer,
PEREEFE RS SN o dd} Lﬁ%ﬁrlg) éjse%:%ﬂ), of have a risk to

devel op themin the future.. (5 Eﬁﬂﬁﬂﬁﬁﬁyq{ idization or
conprEQs MRFaR S @%ith rtﬁsqlhié prr esent i nvé%?‘:lon Si nce

the protein of the present_inventian, g8esel1l
qmmntgm*@xye A% Bk S RNA Fraction € fractRE FTO € s

S a cancer

vaccine to activate the i mune system.in i.ent i .
of e ererm—-Bdoodegpniémad pWaen A TR SRy (%‘Pir{%%ts ;N §£WhEbtein

i mmunot her apy, which involves culturin ojent,.
o ANt hg eprgpese ritriven toem st degectegandt lng‘ %gl. Pé?glnﬁsed as
the presence of protein of the present _invention tq lung
tal duhf dhEromocanget f (& fg. pretlenncange ndF ARt iSRG S He
cells back into the body of a patient, can prefe[ablé cer
cBBcersefrodbatdesdnters esbpbageal uearaebackaFhEyCt RRNCCT
body, can induce and activate cytotoxic T cells

1508¢iddcd0 Bitanegrt i cantegerspieanepgnegrkiygnal cancer,
cancer cells.

bladdercancer,uterinecancer,ovarycancer,testicularcancer,
thyroid cancer, pancreatic cancer, brain tumor, blcod tumor,
etc.), or have a risk to develop them in the future.

(5) Pharmaceutical comprising the protein of the present
invention

Since the protein of the present invention is
overexpressed in cancer, the protein can be used as a cancer
vaccine to activate the immune system in patients with cancer.

For example, the so-called adoptive immunotherapy, which
involves culturing potent antigen presenting cells {e.qg.,
dendritic cells) in the presence of protein of the present
invention to allow them to engulf the protein and then putting
the cells back into the body of a patient, can preferably be

used. The dendritic cells, returned back into the body, can

induce and activate cytotoxic T cells specific to a cancer
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The protein of the present invention can also be
adm nistered to a mammal (e. g. human, sim an, nouse,
rat, rabbit, swi ne) safely, for exanple, as a vaccine
preparation to prevent or treat a cancer (e.g., colon
cancer, breast cancer, lung cancer, prostate cancer,
esophageal cancer, gastric cancer, |iver cancer,
biliary tract cancer, spleen cancer, renal cancer,
aI?tl-égd%gL"r}g?Pc c%&rltﬁjfjf:)% ol d c;%%%?'r%aﬁgrggii’ c cancer,

brain,.tunor,. bl ood-t r )invE: IMARCHAIE also be
g el e et

prep al 1y Contains the protein of the
resent inyention_an ySi [ 1| Rla®, rabbit,
AR ?re‘éﬁe}f?ﬁa E‘WF‘gr &f 'r%g'l ﬁ%@éﬂg SI‘;L;I‘)A&L ua?h qggl??(iggr stch
as water, _saline i ncludin hysik ] j , t
SHiAebisaEsly, ToF i PRSP Mg r T eb preven

et hanol ), etc. The vaccine preparatio & regl,
opckeRat iy EINEEL cOHRVENL | THEPD ?'ﬁ%%lr’ogb]?r%gnﬂ?a%%‘??ﬁ'g ad

vaccine preparation. In general,.the protej . th
C@ﬂ@%%ntpr®$b®¥¢0ﬁ39§eﬁis%%ﬁﬁ%ﬁﬁ?ﬁlsﬂ%%%%ﬁ@d&g%eé}é Cancer,

physi ol ogically acceptable carrier. Alternatively,

liver peoiceim biliaey fresdneaneden P Sina? tHer rénal cancer,
physi ol ogi cal |y acceptable carrier may be se aragghy ncer

bpadfer edncard ibenime cedcer , SBRIYRENGEEciRFtIcUlar cancet,
preparation may be further fornulated with, for 4t

t By 26DH ecarnde ) paracte Bl.g cardeany huaimy FRBLRTdePgEPd tUmeT,
serum albunin, etc.), a preservative (e.g.

etBiyerosal, etc.), a - 145 soothing agent (e.g.,
gl ucose, benzyl alcohol, etc.), in _

The vaccine preparation usually contains the protein of
thepresentinventionandjaphysiologicallyacceptablecarrier.
Such carrier includes a liquid carrier such as water, saline
(including physiological saline), buffer (e.g., phosphate
buffer), alcohol (e.g., ethanol), etc.

The vaccine preparation can be prepared according to a
conventional method of manufacturing a vaccine preparation.

‘In general, the protein of the present invention is
dissolvedcn:suspendedleaphysiologicallyacceptablecarrier.
Aiternatively, the protein of the present invention and the
physiologically acceptable carrier may be separately prepared
and then mixed at use.

The vaccine preparation may be further formulated with,

for example, an adjuvant (e.g., aluminum hydroxide gel, serum

albumin, etc.), a preservative (e.g., thimerosal, etc.), a
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addition to the protein of the present invention and
the physiologically acceptable carrier. Furthernore,
the vaccine preparation may al so be formnmulated with,
for exanple, a cytokine (e.g., an interleukin such as
interleukin-2, an interferon such as interferon-y) to
enhance the production of the antibody to the protein
of the present invention. Wen used as a vaccine

sgggggﬁgtgﬁgnttW@,ggptgiﬁcaéethBenﬂyesamtOhDWEHBtOn)ﬂa?n
e used Ini1ts active form or may be denatured to

han e fAft | Leht¥f The Bretehn efveheiopresdnthe
aﬁﬁ%gﬁﬁﬁokgnggebggggﬁg?ured usuglly by heating or

p#ﬁg{%?rtgh:ggl\émagggﬁﬁl%%@%@lg%‘%@Iﬂre'rng fgethefRoge, the vaccine

ydrochl oride, and urea). The
t hus- obt ai ned vacci.ne | S FOWel@NpA e3ndl cytokine
PR&EYageGALP e 2 4GRS g?é’ﬁggg?%agﬁ'q nj ect abl e form
e.g., subcutaneoqusl intr Y, interferon such
(enBr ardR eOIEEFEFY Pg‘{‘% fagaﬁ€él n%o %Jrl 2edF M Hass of
cancer cells. The dose of the proteip.of t t £
aisnipheraroaryesto GaNSIEeNG Gngﬁ"?gF &Pd g:%}gée,ea%gﬁbody ©
subject to be adm nistered, a rqute for
thgnprosedat oén ther PrepentedB¥EIEFor subcut aneous

adm ni stration of the protein of the present inventi Q¥ ¢he
t o anWhaduheedi 8f éa?i%‘éfFllE%CP‘R"gP%’fﬁﬁ/l‘g%‘l grit§ 3]?101%'{1&&
injectable form the single dose is normall abog: may be
pekemny tinvamuitm3o@ype usest diaity ASdeL60 Yy ©F

about 300 ng. The adm nistration of the vaccine, £ the
Jeparaid @o mhdree dire ectdgendwddy -or Thet Bratelnyg

times in total approximtely in about every 2 weeks to
ﬁiéﬂ@ﬁﬂ“invention may be denatured usually by heating or
treating with a protein-denaturing agent (e.g., formalin,
guanidine hydrochloride, and urea) .

The thus-obtained vaccine preparation is low toxic and
may usually be administered in an injectable form, e.g.,
subcutaneously, intracutaneously, intramuscularly, or
topically into or near a mass of cancer cells.

The dose of the protein of the present invention varies
depending on a target disease, a subject to be administered,
a route for administration, etc. For example, for subcutaneous
administration of the protein of the present invention to an
adult with cancer (60 kg body weight) in an injectable form,
the single dose is normally about 0.1 mg to about 300 mg,
preferably about 100 mg to about 300 mg. The administration

of the vaccine preparation may be carried out once, or 2 to 4
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to increase the production of the antibody. Since the
TMASF13 can act suppressively against certain Kkind of
cancer by interacting with integrin as described
above, TMISF13 protein or its partial peptide can be
used as an agent for inducing apoptosis in cancer
cells/ inhibiting gromh of the cancer cells,
accordingly can be used as a preventive/renmedy agent

{3 AT, AP0 St memormene
b hede 6 E-LCBEH & ol 1o o

SrECOEMIL SBRRIBHES i 8, BUERLR 1Rl sy costetn
ot ek o PSS Gl SRUERERE 24 doocpiped shoe
el SOV ! 02 L BP0 g g A8 aent
ool 000 0.5 S shout AR By o ene
B ot s oy e i P! SFEVpYc EfRLpemeay

parenteral and oral adm nistration, the agent can be
agéAt nfstecedcen.a dose corresponding to the dose

gi ven above. Wien the condition is especially severe,

the dpre TRWSIES imestesivecbmdder giang ied PRELiEendst PERPared

(6) Pharmaceutical containing polynucl eotide encoding .
iﬁté4§haﬂ$@é§ﬂéﬁcal preparations similarly to the antibody of
the present invention mentioned above. The dose of TMASF13 may
vary depending upon subject to be administered, target disease,
conditions, route of administration, etc. For example, when
used for the purpose of treating/preventing, e€.9., breast
cancer in adult, it is advantageous to administer the protein
in a dose of usually about 0.01 to about 20 mg/kg body weight,
prefefably about 0.1 to about 10 mg/kg body weight, and more
preférably about 0.1 to about 5 mg/kg body weight, for about
1 to 5 times/day, preferably about 1 to 3 times/day, by
intravenous injection. In other parenteral and oral
administration, the agent can be administered in a dose
corresponding to the dose given above. When the condition is
especially severe, the dose may be increased according to the

condition.

(6) Pharmaceutical containing polynucleotide encoding
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Simlarly, the polynucleotide encoding the TMASF13 or

its partial peptide can be used al so as agents for

i nducing apoptosis in cancer cells/inhibiting growh

of cancer cells, thereby it can be used as a

preventive/ renedy agent for cancer. The

pol ynucl eoti de can be adm nistered in the form (for

exanpl e, expression vector) that is under a contro
TMs@IR appropriate pronoter (that is, a pronoter

having a pronoter activity in a cell of subject to be

adni nyistiaredly ,PERé Qoainnc 1He iRl ymesd brog tie TM4SBLS or its
prepared i nto pharmaceutical preparations simlarly

pd £ i4e %ér?ﬂ%‘%rqusé/%&cﬁiﬁﬁ £ ddwntprivaeninducing

I nvent i descri bed above. A dose of the

aééﬁﬁqgﬁé‘%Hié&%c%QCEQh&g/IM%§El%iaa ?Eéwtﬁaéfié&ncer cells,

e ray vary depending on targef di sease, subject

tltéérae?pg\f ggnj:%;]%ee{l?%d dd %;ﬁﬁé?én@ij%ﬁféﬁé IxfenteE6r dhticer.

e€re € po cl eot1 de encodl ng. TMASF13 or
its partial tide is 1.1, St
s B R Ao br O BE R R TR Vet g o Sanple,
encodi hg TMASF1 r its part.ial ' i n ‘
oA Ut (ARG T AR Pé‘ﬁ‘e%gabggﬁ‘%%i %ﬁt‘?ﬁi%@é’aﬂate
daily dose of .about 0.1 to 100 . (7). DNA tr LG s
PERORAT TR dfent PHIBAEEEIATNY o b g NbsinaaGa Ly in 2
mammel bearing DNA encoding the exogenous protgin of
celhle of exuhiiedthvientboradpey ?Fé?q)erplg%%‘?réé? ed K€ t he
exogenous DNA of the present jnvention) or its
pokynurkedNAld stamethenmrenatd e khariacentical 4g

t he exogenous variant DNA of the present inventian
preparations similarly to the antisense polynucleotide of the

present invention described above.

A dose of the polynucleotide encoding TM4SFl3 or its
partial peptide may vary depending on target disease, subject
tb be administered, route for administration, etc. For example,
where the polynucleotide encoding TM45F13 or its partial
peptide is administered for the purpose of treating breast
cancer, the polynucleotide encoding TM4SFl3 or its partial
peptide is generally administered to an adult (60 kg body
weight) in a daily dose of about 0.1 to 100 mg.

(7) DNA transgenic animal

Thepresentinventionprovidesarunrhumannmmmalbearing
DNA encoding the exogenous protein of the present invention
(hereinafter abbreviated as the exogenous DNA of the present

invention) or its variant DNA (sometimes simply referred to as
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That is, the present invention provides: (1) A
non- human manmal bearing the exogenous DNA of the
present invention or its variant DNA, (2) The manmmal
according to (1), wherein the non-human manmal is a
rodent; (3) The manmmal according to (2), wherein the
rodent is nouse or rat; and, (4) A reconbinant vector
containing the exogenous DNA of the present invention
tHY dicyeniiisafta rOMA tamiAC aifalthe pireseptedsivegtion)a
mammal ; etc. The non- human manmmal bearing the
exogengys iDNAteh pheseptesarentivanpironidesits vari ant
DNA (hereinafter sinply referred to as the DNA

(it fﬁ@?&?ﬁi&nﬁ{'}nﬁﬁ}nﬂfbé@@m@ a3RNbxofeNensiDNY ofathdgresent
3repare by transfecting a desired DNA into an

inl{iréfn ltd io%:eq.lt%ggraﬁafn%tﬂ[\m;zeq €gg, a spermatozoon, a
ermnal Cell containing a prinordial germ nal cel

g

her eof ' f181 aQh ¥ rbfnt fe GEKYO@RIM Gammal
(étg & Ilnﬁmingé ége(\)/%#iég%e% e(0119 ‘a noﬁ- hﬂrran manmal (nore
J__Egrefer bly in the single cell or fertilized cel

ttad& ‘general |y before the 8-cell phase), by
t andard neans, h as,th al ¢i ,
(Dndhe BeriRl BhFOEIRBBh, (Phe TTSBPEL, on SO, e mouse

aggl utination nethod, the mcroinjection nethod, the

opa@abicladgun met hod, the DEAE-dextran nethod, etc.

Also, it is possible to transfect the desir
U@xd@éﬁ@@@béﬂﬂn@fVﬁﬁéoﬁrSQBFFlpﬁQQnFﬁﬁnegoiﬁ gg?n?%Aan the

somatic cell, a living organ, a_tissue cell, or the .
prdédent invention or itsgvar%.ant DNA and capaLle SF expressing

in a mammal; etc.

The non-human mammal bearing the exogenous DNA of the
present invention or its variant DNA (hereinafter simply
referred to as the DNA transgenic animal of the present
invention) can be prepared by transfecting a desired DNA into
an unfertilized egg, a fertilized egg, a spermatozoon, a
germinal cell containing a primordial germinal cell thereof,
or the like, preferably in the embryogenic stage in the
development of a non-human mammal (more preferably in the single
cell or fertilized cell stage and generally before the 8-cell
phase), by standard means, such as the calcium phosphate method,
the electric pulse method, the lipofection method, the
agglutination method, the microinjection method, the particle
gun method, the DEAE-dextran method, etc. Also, it is possible

to transfect the desired exogenous DNA of the present invention
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by the DNA transfection nmethods, and utilize the
transformant for cell culture, tissue culture, etc.
In addition, these cells nay be fused with the
above-descri bed germnal cell by a publicly known
cell fusion nethod to prepare the DNA transgenic
animal of the present invention. Exanples of the
non- human mamal that can be used include bovine,

iBpLng ‘50 L 293t . 4 NakRIHS organi, ng t fsdueneeldui ppsLhe like
|5‘| g, ansters, mce, rats, etc. Above all, preferred

are. r ts i be8, (8n8. ut £o7Hd /tthes ttraimns formant
SBERob L Gyong RN bieRtes (and

or a pure line and for a cross

IR RS W SR

rarn, etc.), rats (Wstar, SD,

5 ol 1A e b

and easy to breed, froma
standpoint of creatin mdﬁe}i i r?]lﬁ P& HicSBRAG ransgenic
PubErheiys knpHR £6 %6 Hﬁilﬁﬁﬁ?e %‘?gro %?écan be
expressed in the mammals include the aforesaid
ardmaiuredh themRaeseuddiVen R The exogenous DNA of
the present invention refers to th SNAO% tﬂq__f d include
pr eseBxamples p6thehRPRBUBARIIU hit0F tard” &t FaETed
frommamual s, not the DNA of the present invention. .. i
Hdﬁ’iefeernbwinepcﬂmedowlt#@bﬂ&rﬁh&ﬁﬁﬁnﬁmﬁ%}e 1¢,T4uinea pig,
variant DNA of the present invention incl udesdt hose dents
HastlddNg filcem vatsat eba. (dhpve mllat PERLEELEY) 2FR 11T :
base sequence of the original DNA of the present te. for
ddpEtd Oy midd (e .aneCichiTEal/I6y soasny e BBRLI AGTRHBm ¢
base addition, deletion, . .
a pure line and for a cross line, B6C3F; strain, BDF, strain,
B6D2F; strain, BALB/c strain, ICR strain, etc.), rats (Wistar,
SD, etc.) or the like, since they are relatively short in
ontogeny and life cycle and easy to breed, from a standpoint
of creating model animals for disease.

"Mammals" in a recombinant vector that can be expressed
in the mammals include the aforesaid non-human mammals, human,
etc.

The exogenous DNA of the present invention refers to the
DNA of the present invention that is once isolated and extracted
from mammals, not the DNA of the present invention inherently
possessed by the non-human mammals.

The variant DNA of the present invention includes those

resulting from variation (e.g., mutation, etc.) in the base

sequence of the original DNA of the present invention,
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substitution with other bases, etc. and al so incl udes
abnormal DNA. The abnormal DNA is intended to nean
DNA t hat expresses the abnormal protein of the
present invention and exenplified by the DNA that
expresses a protein for suppressing the function of
the normal protein of the present invention. The
exogenous DNA of the present invention may be any_one

y
of tho ri a; FENFRbmobasbeadahbigpeciiehions
SB?C%\PI‘?J%?grgﬁggsﬁégﬂslﬁom Itnhe t ar get aniq?ﬁlld Igbnormal
transfecting i Lhe qyesant ahserir &f
SPE@ E_{i};gé?nqﬁiltf}?ot% Bhsésp

animal, 1t Is generally advantageous to
use the DNA as a DNA construct in which the DNAis

DNfgat ed downstream a pronoter capabl e of expressing

the DNA in the tar ani dE9r +8XAEPh DHNA rtHate expsesses
of t FRAsHRR? ttﬁg{ H‘asnm]a';}m of the present

invention, a DNA . tr nj | né &t 1 6% RIS seenpld fied
tbrAebRormal et aﬂ??g‘%t P‘gﬁg?ggg i gh Tevel , can be

prepared by microinjectin a . Ads itRy he function
byetite DNActkal eXpFRSSE 7 P%Ottﬁael un‘gm of (n?he
present invention downstream varioys .pl 1S, Whi ch

of &hecapairiad Frosgiresd fge RE A dér T ved Trom

various mammals (e. g. , rabbits, canine,:felilehe any one
gui neahei gBogbnnes ANA of ke REESFNT éPX?ﬁtﬁégr’ﬁ% The

J%mr@gég\xeﬂpigfesﬁe Qérfclmllq ;/a'em;zg{]ﬁ]glg(gp ld.%/h%h %gapr%eggggéfciQQ dde or a
gi(zﬂgﬂzggéﬁgapg@glrﬁé;@? £hhg:0$;q;t£§:qti§:a'1§ﬁglxgﬁg)ggﬁt@%cjcing the
151 invention, there are Escherichia coli-derived, .. s
[&\Ilﬁscﬁ OShe present invention into the target animal, it 1s
generally advantageous to use the DNA as a DNA construct inwhich
the DNA is ligated downstream a promoter capable of expressing
the DNA in the target animal. For example, in the case of
transfecting the human DNA of the present invention, a DNA
transgenic mammal that expresses the DNA of the present
invention to a high level, can be pfepared by_microinjecting
a DNA construct (e.g.., vector, etc.) ligated with the human DNA
of the present invention downstream various promoters which are
capable of expressing the DNA derived from various mammals (e.g.,
rabbits, canine, feline, guinea pigs, hamsters, rats, mice,
eté. ) bearing the DNA of the present invention highly homologous
" to the human DNA, into a fertilized egg of the target non-human

mammal {e.g., mouse fertilized egg) .

As expression vectors for the protein of the present
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Baci |l us subtilis-derived plasm ds, yeast-derived

pl asm ds, Dbacteriophages such as A phage,

retroviruses such as Ml oney |eukema virus, etc.,

and ani mal viruses such as vaccinia virus,

bacul ovirus, etc. O these vectors, Escherichia

coli-derived plasmds, Bacillus subtilis-derived

pl asm ds, or yeast-derived glasnidg, etc. are X
ipveheiah| ytheed. aEzafptherbthinccel jréppiepd phpsmids,

regul ating the DNA expression described above include,
BaEL1pasnBubLS 10k -DbiAi dedi phasmidem yeagtederivgd plasmids,
siman virus, cytonegal ovirus, Ml oney |eukenia
pY¥EtE8iopRayel USuchBaane \pHagmr netmesimsiesowiuchs as Moloney

etc.), and (ii) pronoters derived fromvarious nmammals
16Q¥ERNa vinaldi k. saridgnihel vieuses swech psggccinia virus,

hansters, rats, mce, etc.), for exanple, pronoters
bQEufh@EghE; Lpsul igF LhesHrepbokis, Hderimstdsecoli-derived

eryt hropor etin, endothelin, nmuscular creatine kinase,

p%%%ﬁkdgibﬁ&khiiﬁf?%%ﬁkﬁlEEQBSEﬂveQ|ﬁlébﬁﬁﬂ@? or

ransferase;  p et-derived growth factor O,

y%é%?%%@s%éégeggéggg?g Ké%c.?QEE?E?QfE¥QS§y'u@@d.'|,

"protein ase (31 subunit,

71 cERRBPLeTrBF, R ae B ReRabe £t o oL BEIg ehasoun

atri a ndo recept or

tyrosi ne kinase, (generall. br eyl at Ti : ived
e§BHFEﬁFBBt%%%?E&P%§@E8¥Fn’é“faf‘f%%é%;r@% A e.%sﬁ%)én%%éieme
(Na, K- ATPase) , neurofil anment |ight chain .
fRemaViEHERSNdEng ¢ SaRdaR| X1THSy aFVgBF'SPEELﬁX%EUF" Moloney
tissue inhibitor, MAC class | antigen (K 2L), Hirag. .o
leukeniad¥pansnePChydrygy| BaBMagyy LYRIT1 ¥3 rife, BOtASS ’
(TPO, peptide chain elongation factor | a (EF- 1"’2 .
etc.), and (ii) promoters derived from various mamm 1s (human,

rabbits, canine, feline, guinea pigs, hamsters, rats, mice,
etc.), for example, promoters of albumin, insulin II, uroplakin
1I, elastase, erythropoietin, endothelin, muscular creatine
kinase, glial fibrillary acidic protein, glutathione

S-transferase, platelet-derived growth factor B, keratins K1,
K10 and K14, collagen types I and II, cyclic AMP-dependent

protein kinase BI subunit, dystrophin,rtartarate—resistant

alkaline phosphatase, atrial natriuretic factor, endothelial
receptor tyrosine kinase (generally abbreviated as Tie2),
sodium-potassium adenosine triphosphorylation enzyme
(Na,K-ATPase), neurofilament light chain, metallothioneins I
and iIA, metalloproteinase I tissue inhibitor, MHC class I

antigen (H-2L), H-ras, renin, dopamine B-hydroxylase, thyrqid
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(3 actin, a and 1i nyosin heavy chains, nyosin |ight
chains 1 and 2, nyelin basic protein, thyroglobulins,
Thy-1, i mmunogl obulins, H chain variable region (VNP),
serum anyl oid conponent P, nyogl obin, troponin C

snoot h nmuscle a actin, preproencephalin A

vasopressin, etc. Anong them cytonegal ovirus

pronoters, human peptide chain elongation factor |a 100
oL EExk Al 7 PRSI pegtimcaBdncal ohgat {andqupr 1o (BF-1a),
pronbters, etc., which are capable of high expresglo%_ 4
in the i ReRi9f &hdaes, Myefsdmablighttdieains 1 an
Bv%%‘fjo?s\gagégrll?gr%}s&bovg hgve a sequence that

ter m.nates Lh REShH Pth9Rogllobleidesi Tog-dessenger
2RNﬂyeﬁ%Bt%8% bE:rgansgénicganinal (generally terned a Loid
termnator);. _for_ I A PRIveatenofvenrh davum amylol
THEHNPE, Q%Pé&Pﬁrr%sgéggﬁg%{kuious Egnnals, and

preferably SV40 term nator Lhe sim AR Yiusdsd edld actin,
COR® O %he“ﬂ? 9%FH'a & %%ﬁ%’?drs1ﬁe pur pose of

i ncreasing_the expression f. th S| AREn§XQHEAPUS
H@QRQH?WEQHQ§i%“ V3PF°PH§Ssﬁf?c?ﬁgﬁ si gnal and

enhancer  regi on of each DNA a porti of -G IldrPation
Qﬁtqm$@%M%m§Wﬁ1Pq9%ﬁqﬁ£f%ﬁgﬁwﬁgﬁéﬁﬁﬁ%%(%t t he deh
upstream of the pronoter region, or. hetwe ters,
farcart b (BRyilon pRAAMEBETS: Pmna??‘gﬁ&mﬁ‘gé’%ﬁ&g? pomoter
the 3' downstream of the translational.regi le bod
atenendittighupom pappblesofThedhr SKRFSEFLRAL L ethS Wte Pody
the normal protein of the present invention can be
o grefemsedhe entire genonmic DNA or - 153 its

portion from DNA of |iver, kidney, thyroid cell or
Preferably, the vectors described above %ave a sequence

that terminates the transcription of the desired messenger RNA
in the DNA transgenic animal (generally termed a terminator);
for example, a sequence of each DNA derived from viruses and
various mammals, and preferably gv40 terminator of the simian
virus and the like are used.

Tn addition, for the purpose of increasing the expression
of the desired exogenous DNA to a higher level, the splicing
signal and enhancer region of each DNA, a porticn of tbe intron
of an eukaryotic DNA may also be ligated at the 3’ upstream of
the promoter region, or between the promoter region and the
translational region, or at the 3’ downstream of the
translational region, depending upon purposes.

The translational region for the normal protein of the

present invention can be cbtained as the entire genomic DNA or
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fibroblast origin fromhuman or various mamuals (e.g.,
rabbits, canine, feline, guinea pigs, hansters, rats,
mce, etc.) and of various comercially avail abl e
genom c DNA |ibraries, or obtained by using cDNA
prepared by a publicly known nethod from RNA of

liver, kidney, thyroid cell or fibroblast origin as a
startlng material. Al so, an exogenous abnormal DNA can
ike pereduecdram DNA ot amveu:r,amuaeyonahyn:@gﬂoﬁell or
t hrough nutation of the translational region of

QBRI R0 £1 i 10 Firainesind i om vdwei ow mbsmed st {@slies rabbits,
descri bed above by point nutagenesis. The

damanel, atfé@'ﬂﬁkebl\g\ﬁiﬁéacﬁﬂggﬁ pamPesesl, yates, mice, etc.) and
convent i onal engi neering technique, in which the

QI?.N'% LS ouls! 9RLGE EQUNSLF a3l RS 10l gensalid DNaMOtibraaies, or
€Sired, upstream'the translation termnation

i L e
S?”ﬁp'%%ESklgﬂegs gPSi&Céﬁﬁ 1 &4 fiﬁ%éﬁﬁééﬁldﬁibln as a

ein such t hat

gertainl %@I@r g t%%g%[artaheeggﬁma{;ag %ﬁﬁ%ﬁnéi‘dDNA can be

act that the
xo enous

DNA of rese | nventl :
petigerhrRat e i taer PRRASHR whre b e RN rftation
transfectlon neans that all fs of th
o Eha It SAMAL AR FOheneb00TTaL TRRETH EREprERek Fom the
invention in all of the germnal cells and sonatic .,
aedlliss arhddsemes Hescanbssh @ReVsr bivh @oamthdiv esis.

i nherits the exogenous DNA of the present invention
al so ﬂhﬁetIEQSénbgene&sr@EAOQfCﬁﬁeb&r§§éﬁﬁr995 y a

invention in all of the germ nal cells and somatic
dgivemtional DNA englneerlng technique, in which the DNA is

ligated downstream the aforesaid promoter and if desired,
upstream the translation termination site, as a DNA construct
capable of being expressed in the transgenic animal.

The exogenous DNA of the present invention is transfected
at the fertilized egg cell stage in a manner such that the DNA
is certainly present in all the germinal cells and somatic cells
of the target mammal. The fact that the exogenous DNA of the
present invention is present in the germinal cells of the animal
prepared by DNA transfection means that all offspring of the
prepared animal will maintain the exo.genous DNA of the present
invention in all of the germinal cells and somatic cells thereof.
The offspring of the animal that‘ inherits the exogenous DNA of

the present invention also have the exogenous DNA of the present
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t hereof. The non-human manmmal in which the nornal
exogenous DNA of the present invention has been
transfected can be passaged as the DNA-bearing ani mal
under ordinary rearing environnment, by confirmng
that the exogenous DNA is stably retai ned by
crossing. By the transfection of the exogenous DNA of
the present invention at the fertilized egg cel
isia8S ort he DNA i reiqrathinad e ldecegwl igpmatigicalds
germ nal and somatic cells of the target manmal. The
tHdoft hat the exogenous DNA of the present invention
I's excessively present in the gernminal cells of the

pr epaifd (2R TRk kehmanansaf @RLEANtheansrhdhtexdgenous DNA
exogenous DNA of the present invention is excessively

rese i I 3 te@hlsTeanddsernt be passaged
O%e%F§B%FS§P? %??é%??ﬁﬁ %ﬁg?%e prepared ani mal. The

aﬁo &&%bgggﬁgéga%ﬁg*@% HadD e rsRgareSrehbahgi dibel tdmment,

e present invéntion have
excessjvel y the exagen 5&@& o6 Preasly | Feveinsd by
by rFQaIPflr“b]f‘Yq h@jé@%r%a%ygc% s éa)mD somatic cell's
thereof. It is possible to obtain honbzygous animals

CHEFHYthe transfected DNA in both honol ogous
chronbsones and bree

d nal and fennl fandn '
so t i thie tERBSEEGELRD HEV%h?rﬁﬁ?qﬁ@éhéﬁPﬁgi?gggbg?%rgéent
non- human manmal bearjing the noyal DNA t e :
invempionmt the frytllasgess ?%Lf?ﬁtgggm gf‘ﬁvﬁe}‘inel? ﬁosnﬁﬁgémed
tg&ﬁ:’ﬁgﬁﬁ’ﬁ m?;]: iqaf_n r1]::}1%] glei\xiglnhlaggdngxmgzggt ggh.ﬁ.}é of the

target mammal. The fact that the exogenous DNA of the present
invention is excessively present in the germinal cells of the
prepared animal after transfection means that the exogenous DNA
of the present invention is excessively present in all of the
germinal cells and somatic cells of all offspring of the
prepared animal. The offspring of the aﬁimal of the species
that inherits the exogenous DNA of the present invention have
excessively the exogenous DNA of the present invention in all
of the germinal cells and somatic cells thereof.

It is possible to obtain homozygous animals having the
transfected DNA in both homolegous chromosomes and breed male
and female of the animal so that all the progeny'have this DNA
in excess.

haanon-huménnammalbearingthenormalDNAofthepresent

invention, the normai DNA of the present invention has expressed
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the function of the protein of the present invention

by accelerating the function of endogenous nor nal

DNA. Therefore, the animal can be utilized as a
pat hol ogi ¢ nodel aninmal for such a disease. For

exanpl e, using the normal DNA transgenic ani mal of

the present invention, it is possible to elucidate the
nmechani sm of hyperfunctlon in the function of the . .
aPr at Righolevéhe meésemy evagmally seyelep pyPrAtygiEden 12
mechani sm of the disease associated with the protein

ok EhacRiesesl itheeprioteinand tbei presengatsvRdKicy LY
treat these diseases. Furthernore, since a mamal
accanehaetied vhé Funke icexeg esalisyerarumhobNAL JNA he Therefore,
present invention exhibits a synptom of the increased

theOk £l fa Plea e RItaSGNed BYENpacholl bydrateds anfipal for such
animal 1's usable for screening test of agents for

p(ﬁf%lggéé ng/ Etc{{:e@khﬁ 1di SEASRS tASSHCIA EONA t hatsigenic animal

ern of sent invention, for exanple, agents

&ot Rr ey n@g/ﬁjl;,%qlttllre,gl 0% LB CarC Rl ucddpte the
I ancer breast cancer, |lung cancer, prostate

Cagﬁc?eg,ﬁ s Elygetrrfuﬁ?@(igh :Lgaﬁflé' Eufh@PE6R  of | tN&protein of

cancer, spleen cancer renal

cancer, bladder Gancer t ri OVRAIShaTAKEof th
thee RS ARty HFEOn tam it cale sk g o

ancer, ancreatlc

Gancer, brain Lumr. bl opd Lumpe,. GGl (edh: Ciriint ion

exo6gernous

abnor mal DNA of the pr esent |nver¥§1t| on cﬁ]ésn be %assaged
anddére irsrestligateedigty tQoidigd o SRE { ear i ng

animal by 156 confirm ng stable retent
exogeﬁ‘@u};hmo\r% ClLHESS %gmammael transfec‘% df w:t.l?:‘:ﬁ the

exogenous normal DNA of the present invention exhibits a symptom
of the increased protein of the present invention liberated,
the animal is usable for screening test of agents for
preventing/treating diseases associated with the protein of the
present invention, for example, agents for preventing/treating,
for example, cancer (e.g., colon cancer, breast cancer, lung
cancer, prostate cancer, esophageal cancer, gastric cancer,
liver cancer, biliary tract cancer, spleen cancer, renal cancer,
bladdercancer,uterinecancer,ovarycancer,testicularcancer,
thyroid cancer, pancreatic cancer, brain tumor, blood tumor,
etc.).

On the other hand, a non-human mammal having the exogenous
abnormal DNA of the present invention can be passaged under

normal breeding conditions as the DNA-bearing animal by
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Furt hernore, the exogenous DNA of interest can be
utilized as a starting material by inserting the DNA
into the plasm d described above. The DNA construct
with a pronoter can be prepared by conventional DNA
engi neering techniques. The transfection of the
abnormal DNA of the present invention at the

fertilized egg cell stage is preserved to be present )
inall . of th j | G FSeRatd:oridies DNAtWEa crossing.

9%aﬁiﬁmﬁﬂ§hﬁ§?slgﬁéﬁl act that the abnormal DNA of the .
resent invention,i SePha d4f intereetnicaal bealt sl bted as

éﬁﬁ? &F@dtgﬁiﬁﬁFagﬁ%gr DNA transfection neans that

all of the offspri,ng of. t repangd pehiimlo Rawe gleesmid

B AR DR Wt %%%ﬁfelsne%erﬁn@gnti oninall of the

germ nal and somat|cC l's. N QkhsRr bRgmltelr can be

d&ﬂﬂ#ih@@t499qﬁmaggh3u®%éNE°8§% hg%pﬁgsent FESéntion

wi |l have the abnor nmal of the JHYEAIEHN The

prepdtediby ronjens iRpal % g ?%eofc‘gf?e 2‘?3 A al

honmozygous ani mal having the intraqduced P, N; ReERtion at

maﬂmmmruyﬁmwagaﬁ@eogcg r BE; ang by

crossing these male and fermal e ani nals | t i 11

oité Cuitig ot cbe bl StaGeel §iBFSIRE B BéPresent ina

non-human mammal Dbearing the abnormal DNA of the. .. he

OF esieat génviamd 1 amd tsmmatbio gl L DL Fhe f@HFeEs BRI

invention has expressed to a high level, and /may.

eyepturald ¥ ndexphopmaheDNA wic thenpragent \Pé'“f%}Helory is present

i nadaptability to the protein of the present

igvgﬂgigfﬁﬁyngnhbbllhngfthhefpnepbcﬁé éﬂi@ﬂéoﬁgﬁﬁﬁsDNA
nor mal . Therefore, the animal can be utilized as a

E?Zns?é&@%ﬂ%&aﬂgdehaar&xml of orhes i spudinge &fe theoprepared
exanple, using

animal have the abnormal DNA of the present invention in all
of the germinal and somatic cells. Such an offspring that
inherits the exogenous DNA of the present invention will have
the abnormal DNA of the present invention in all of the germinal
and somatic cells. A homozygous animal having the introduced
DNA on both of homologous chromosomes can be acquired, and by
.crossing these male and female animals, all the offspring can
be bred to retain the DNA.

In a non-human mammal bearing the abnormal DNA of the
present invention, the abnormal DNA of the present invention
has expressed to a high level, and may eventually develop the
function inactive type inadaptability to the protein of the

present invention by inhibiting the functions of endogenous

normal DNA. Therefore, the animal can be utilized as a
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t he abnormal DNA transgenic animal of the present
invention, it is possible to elucidate the
pat hol ogi cal nmechani sm of the function inactive type
i nadaptability to the protein of the present
invention and to investigate how to treat the di sease.
More specifically, the ani mal expressing the abnornal
DNA of the present invention at a high level is .
pEXRECbEHcnbdeel waimad fomsueh a dlisleasiedat EOF irkample, using
mechani sm of the functional inhibition (dom nant _
+RBYabhyenel f BGA )t ©in sgewi cren it aifh the PrESSABndPNENLLION.
protein of the present invention in the function
1ENBSthYEs tRe tidiadaptidaitie tiieopathel pgical meghammism of the
present invention. Since a mammal bearing the .
£ARRes BR! 18XpEsRRUS yEAAI ahdabeabllésgntoi khenpirotiednows the
a synptom of the increased protein of the present

pitr(%\égm:i P&éﬁpféﬁtaqgi +bhen /8L FBGata@mdie tal Soeak vt edsease.

Serve 10r screening test of agents

prevepting/.t J the hEugtdAne kpaeks ¥Rg tHeeabnormal DNA
i nada ?58%3%%?%% %ﬁ%ongtein of thg pr esent

Olfgﬁggﬁﬁfqgéﬁrﬁ?rlcrg\?gxg@ign ﬂ%vgl?.ghvfé{rgﬂeﬁy ageddsed Ao serve

on cancer, ast cancer, |ung
cancer,

a§aﬁcgpdepr&g$% %%ﬁ%%&%e%pﬁg%. 3993 SH¢the fAaRitiichal

iary tract cancer, spleen

, | ¢ . bl add ' -
oyt d Ao Battc HPIRt SARCBE T CCE hy P 5 & iy P¥¥ein by

. _ roid cancer,
o Sne ey e ert AP RARG sp i lggncton
ﬁ&ﬁfv@&%h&ﬁgp@;ﬂ%; tI:vef Q:rh%s%rgogeqvnelgf Phe present
iﬁvention.

Since a mammal bearing the abnormal exocgenous DNA of the
present invention shows a symptom of the increased protein of
thepresentinventionliberated,theanimalcanlxaalsoexpected
to serve for screening test of agents preventing/treating the
function inactive type inadaptability of the protein of the
present invention, for example, preventive/remedy agents for
cancer (e.g., colon cancer, breast cancer, lung cancer,
prostate cancer, esophageal cancer, gastric cancer, liver
cancer, biliary tract cancer, spleen cancer, renal cancer,
bladdercancer,uterinecancer,ovarycancer,testicularcancer,
thyroid cancer, pancreatic cancer, brain tumor, blood tumor,
etc.).

Other potential applications of two kinds of the DNA
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further include, for exanple: (i) Use as a cell source
for tissue culture; (ii) Elucidation of the relation
to a peptide that is specifically expressed or
activated by the protein of the present invention, by
direct analysis of DNA or RNA in tissues of the DNA
transgeni c ani mal of the present invention or by

anal ysis of the peptide tissues expressed by the DNA

(il B GRAN 12 thian Ghicert] teidns ider iasetsfibeed above
i'ssues that are usually cultured only with

RRTiTed % Rt SR T aSle cul ture techni duer (1v)

o T 8 el AR, QAT le? o

G AP AP I gt ot e

S S ol A i BT P gr o ene

E!Pnlgaeﬁr;tpilt g?m%m%'%gl g%eé Jgf%%g%%}ab?ynﬁlﬁgg%?%lgﬁéﬁ £ XRR in tissues

;;%ﬁkcgﬁ%gfgramﬁ&?% ggj:eﬁtfﬂ?n f%?r%%_w%%Fion or by

Smpps cs8Ccha Rebl 40 & HeSWRo SRR TSed HEY pf IS VA

e e bastierg s o6 L pedrLREdsEogp] Pissuss

as the research and therapy of any secondary dLseaseils in

AsSOGra gdunitly ciburédeordiseash difficulty, using ceL s

tissues bearing the DNA cultured by a standard tissue culture

technique;

(iv) Screening for a drug that enhances the functions of cells

using the cells described in (iii) above; and,

(v) Isolation and purification of the variant protein of the

present invention and preparation of an antibody thereto.
Furthermore, clinical conditions of a disease associated

wit the protein of the present invention, including the function

inactive type inadaptability to the protein of the present

invention can be determined by using the DNA transgenic animal

of the present invention. Also, pathological findings on each

organ in a model of a disease associated with the protein of

the present invention can be obtained in more detail, leading

to the development of a new method for treatment as well as the

research and therapy of any secondary diseases associated with
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It is also possible to obtain a free DNA-transfected
cell by wthdrawi ng each organ fromthe DNA
transgeni c animal of the present invention, mncing
the organ and degrading with a proteinase such as
trypsin, etc., and to culture the cells or to
establish the line of cultured cells. Furthernore, the
DNA transgenic aninmal of the present invention can

3 W seadedentify cells capable of producing the
protein of the present invention, and to study the

associrat { 9 1Wd PoapoPLesis pbtbfihea dindeabiBntransfected cell
propagati on or the mechani sm of signal transduction in

ﬁp}“ﬁ%‘éthEQ%ﬁEésﬁ& 02 gaMSPesh ATy DRRNOramsgeyi ¢ evigerl, of the
hus, the transgeni c ani mal can provi de an

S ecti ue y&seaneh Ml eralnd Urddie Mdtagradingierith a
present invention and for investigation of the

érlrjoecettii[{ga}%ea%glcg Egc{:rgsgiﬁﬁjfetg 0, dgvelep calduwe the tékls or

of "di seases” associated w th the protein of
SRR ETRY LR PR LA e, sy che DN
PSSt AT LG Iy b ersfea ot honcscy
oolibsepsh e SAashe RIS ol ot b ot encion,
e i 1o ekl BRARERE) Spfot b b e O Aesacion
oherppesation o GMs BACRABAAG The BRAL FERRHRITELof 1n these
animal of the present invention_or a vector cagpable
p&opﬁxtfesitq;ﬁﬂa@e@xoggMo@gngpm@liggothqﬁeq e ¢« Lhe DNA
i nventi on. .
transgenic animal can provide an effective research material
for the protein of the present invention and for investigation
of the function and effect thereof.

To develop a drug for the treatment of diseases associated
with the protein of the present invention, including the
function inactive type inadaptability to the protein of the
present invention, using the DNA transgenic animal of the
present invention, an effective and rapid method for screening
cmnbeprovidedbyusingthenwthodforinspectionandthenmthod
for quantification, etc. described above. It is also possible
to investigate and develop a method for DNA therapy for the
treatment of diseases associated with the protein of the present

inventiocn, using the DNA transgenic animal of the present

invention or a vector capable of expressing the exogenous DNA

- 160 -



(8) Knockout animal The present invention provides a
non- human manmal enbryonic stemcell bearing the DNA
of the present invention inactivated and a non-human
manmal deficient in expressing the DNA of the present
i nvention. Thus, the present invention provides: (1) A
non- human manmal enbryonic stemcell in which the DNA
of the present invention is inactivated; (2) The

onj.c m; taggording to (1), wherein the DNA
% 5 agFfﬁébgdlgsgbhtroducing a reporter gene (e.g.,

3-gal.act gsi dase rived from Escherichia coli
ES)gTHg?egﬂPﬁgﬁP%ggggﬁ?gelI according to (1) , mhic%

is resistant to neo i, N e Phemsihe Mameiall
gicor%%%gstsﬁfg,lﬁﬁ%%éh%nt%ébvﬁg%§hgﬁgﬁghghnal is a

ngmé %)@thg:gﬁgbgﬁgglﬁﬁgzéﬁ@( @ﬁhl o PCERE dh Pl drer (¥vention

A" non- human nmanmal
deficient in expressing the -DNA,o : 85€8kpressing the
iinaarirvaded ﬂﬁér%ir%?r{ﬂé’%BNAmFE"nF%a%?#g%f%rg% ?’7) The
non- human manmmal according to (6), wherein the DNA is
DNFacaf vdte d1nseHs dmVaRF 1 eport er gene
(e.g.,(3-gal actosi dase gene derived from Escherichia
col i ) Tther,eitheamtasenty dpiandloy&FeV < Hpabl e of
bei ng expressed under control of a prongoter .for t £
DA r0hohhRupreseanma hvesht yenia gren §plingh W%r‘%‘% DNA ©
mammal according to (6), which is a rodent;
the present invention is inactivated;

(2) The embryonic stem cell according to (1), wherein the DNA
is inactivated by introducing a reporter gene {(e.g.,
B-galactosidase gene derived from Escherichia coli);

(3) The embryonic stem cell according to (1), which is resistant
to neomycin;

(4) The embryonic stem cell according to (1), wherein the
non-human mammal is a rodent;

(5) The embryonic stem cell according to (4), wherein the rodent
is mouse;

(6} A non-human mammal deficient in expressing the DNA of the
present invention, wherein the DNA is inactivated;

(ﬁ)-The non-human mammal according to (6), wherein the DNA is
inactivatedbyinsertingaireportergene(e.g.,ﬁ—galactosidase
gene derived from Escherichia coli) therein and the reporter
gene is capable of being expressed under control of a promoter

for the DNA of the present invention;
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(9) The non-human manmal according to (8), wherein the
rodent is nouse; and, (10) A nethod of screening for

a conmpound that pronotes or inhibits the pronoter
activity to the DNA of the present invention, or salt

t hereof, which conprises admnistering a test

conpound to the mammal of (7) and detecting expression

of the reporter gene. The non-hunman nmammal _enbryon
(sa)emrmehbnr—huwhncmamalchobﬁllwé'-%r@enf“’mﬁ@eﬁ Bnr"dent'
IS inactivated refers to a non-human nmanmal gonlc

69 e Mhee hont-hatasuppmes $ esceded big |ta \(8of t"héreln he rodent
non- human mammal to express the DNA by artificially
eitdidw; dd®, DNA of the present invention carried by

the mammal , or in which the DNA has no substantia

el 'A%né&&%pfﬁsé?cfé@lmq)tﬁbm a afortgeud esteait promotes or
I nvention (hereinafter sonmetines referred to as the

fpakous _%ﬁqﬁ&ﬁ‘efr&&@ﬁhtﬂmttmmﬂy of the present
substantially 1inactivating the activities of the

%&é&.{b f 51hes£itrest.eﬂ@reéf‘vqmi&ﬂ dyadmenDiering a

ereinafter mere y referred to S cell). As the

no:?t n 'E%Qﬂ l’ﬁ ?O%X@V.Pl@ﬁd e tdRsGhidedpression of
a echni ques

ove or artificially nmutating the

rpreesent i nvention include deletion of a
Tt %POEE? of“the DNA sequence and insertion of or

substltutlon i th ot her
By thest RARaDY HBRE, m?rﬁgafrl}%blf l%,\aﬁ%ﬁeefliggﬂeﬁiem the DNA

g%]le;}teqnfﬁfgfleg\é%%t I_'L?'lgenm% on lg Y acgte{jvagé)é ree% %o Q¥non-human

mammal embryonic stem cell that suppresses the ability of the.

non-human mammal to express the DNA by artificially mutating
the DNA of the present invention carried by the mammal, or in
which the DNA has no substantial ability to express the protein
of the present invention (hereinafter sometimes referred to as
the knockout DNA of the present invention) by substantially
inactivating the activities of the protein of the present .
invention encoded by- the DNA (hereinafter merely referred to

as ES cell).

As the non-human mammal, the same examples as described
above apply.

Techniques for artificially mutating the DNA of the
present invention include deletion of a part or ‘all of the DNA
sequence and insertion of or substitution with other DNA, by

genetic engineering. By these mutations, the knockout DNA of
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the reading franme of a codon or by disrupting the
function of a pronoter or exon. Specifically, the
non- human mamral enbryonic stemcell in which the DNA
of the present invention is inactivated (hereinafter
merely referred to as the ES cell wth the DNA of the
present invention inactivated or the knockout ES cel

of the present invention) can be obtained by, for

xanpl Lt qducing Hd\prs naed, et kegampDA by shifting
t%@qﬁ%ﬁ%%méolnq{s‘{ruc?g; %3 i sol gti ng the DNA of the

resent .inventign t desiiedispopt bngethesfomettion of
t&?ﬁ&é%&,@ 'ﬁglé‘rgt?%g?zf rug res?st ant gene such as a
neonycin resi stant gene or a hygromnycin resistant

HEFEMOLGT 25 &SMt'er gene such as | acz
($3- gaSp,egﬁsfl actos| dasg ;ggﬁgg flgé—ﬁa}nan(ﬁmnﬁéim@rﬂﬁf‘i/&ﬂc stem cell

acet yl f tc.rnto 1ts exon “site

thereby to disable the functians Ql 4 tivated
igondridiettde Wi%e’f{}l‘? R %8 1s‘§{fur§2r%§ah that "2¢

term nates gene transcription (e.d., RO i} kPRAbNA of
Gigredinafier wenelimEefAEF6H B%t%&%e Ee:i@(’o#}és/fl ?ﬁ%lsﬁ
inhibiting the synthesis of conplete nessen 11 of
teimel pevesrendal iny efdsioro inag @ teeh € X( ﬁg‘?eiﬁgggé}lggﬁsnp??/ °
referred to as a targeting vector) , .to afhrorg:)as&gfe

e thwedangetnwention) byen &g, obtRRRFA LY LOF © ’
reconbi nati on. The thus-obtained ES cells are ted b
AP egiethd & DNa sowahdrnanyhgi DN SEAUERSSy SPES LR Y
a DNA sequence on or near the DNA of the present

{SVENLi QG B8e BNRrobetherptes&IR fmueytien Fhat atpRpdesired
sequence on the targeting vector and anot her DNA

I\?\ﬁﬂ (8n NRatmbh Nepbb¥e 9be s heipsesthng 18 Sd;ugvéggighant gene
ich 1's not used in preparing the targeting vector

such as a neomycin resistant gene or a hygromycin resistant gene,
or a reporter gene such as lacZ (Pp-galactosidase gene) or cat
(chloramphenicol acetyltransferase gene), etc. into its exon
site thereby to disable the functions of exon, or constructed
by insertiﬁg a DNA sequence that terminates gene transcription
(e.g., polyA additiocnal signal, etc.) in the intron between
exons, thus inhibiting the synthesis of complete messenger RNA
and eventually destroying the gene (hereinafter simply referred
to as a targeting vector}, to a chromosome of the target animal
by, e.g., homologous recombination. The thus-obtained ES
cells are subjected to the southern hybridization analysis with
a DNA sequence on or near the DNA of the present invention as

a probe, or to PCR analysis with a DNA sequence on the targeting

vector and another DNA sequence near the DNA of the present

- 163 -



as prinmers, to select the knockout ES cell of the

present invention. The parent ES cells to inactivate
the DNA of the present invention by honol ogous

reconmbi nation, etc. nmay be of a strain already

establi shed as descri bed above, or may originally be
established in accordance with a nodification of the
known nethod by Evans and Kaufman. For exanple, in
theRash ahitauss n&S weld in puepanting theitaxgsiibrg vector
practice to use ES cells of the 129 strain. However,

2 MAddiel | domaundaoianl inrakEnaims del otk i grgsent
exanpl e, those established fromthe C57BL/6 nobuse or
Iiy% o mouse (F1 between C57BL/ 6 and DBA/ 2) wherein
the ow ovum avail ability of the C57BL/6 nouse has

been il §uBns s USPN RO haBe DOALS cHBWNISOS the present

prefe use e purpose of obtaining a pure

i{fgvgqega:?igqjﬁ ylcﬁéllpélat\émgé?ls ;%%c&h?ﬁ{aﬁ {oninelegi fal bdFekiStrain

ve strain and for ofher

aglu:.[g%g:{sy]efﬂ%éhtg SR %@%gicsri%%\éagbgggouﬁr!Ha&hélfigiﬂli‘ﬁfﬂly be

s generated using ES cells

obtained therefrom the gengtic ba k
SRR aS At HOTINCR TR o AL B BARk 5F gy o™
wth the C57BL/ 6 npbuse, since its backgrou i

nétehh PHLEBRRBAAS Kau FHBR- aboB &P HRItD Lty ARt ag%c?aassq”'.f St mouse

that ovum availability per animal is high _and o [
E®heestls,| reustersilis Hith ¢ SESOE@OnS PrBlCErlegc;tr?t usg kg gefls of
days after fertilization are conmonly used. .Besides d
Enbrpesstrain. 16loweraresabEg taeledfBynglogisag. Rapkgroun
stage and cultured until the

is obscure, for example, those established from the C57BL/6

mouse or the BDF; mouse (F; between C57BL/6 and DBA/2) wherein
the low ovum availability of the C57BL/6 mouse has been improved
by crossing with DBA/2, may be preferably used, for the purpose
of obtaining a pure line of ES cells with the clear immunological
genetic background instead of above strain and for other
purposes. The BDF; mouse is advantageous in that, when a
pathologic model mouse is generated using ES cells obtained
therefrom, the genetic background can be changed to that of the
C57BL/6 mouse by back-crossing with the C57BL/6 mouse, since
its backgrouhd is of the CS57BL/6 mouse, as well as being
advantageous in.that ovum availability per animal is high and
ova are robust.

In establishing ES ﬁells, blastocysts at 3.5 days after

fertilization are commonly used. Besides, embryos are
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bl ast ocyst stage, and then the enbryos can be used to

efficiently obtain a | arge nunber of early stage

enbryos. Although the ES cells used nmay be of either

sex, male ES cells are generally nore convenient for

generation of a germ cell line chinmera. It is also

desirable that sexes are identified as soon as

possi bl e to save pai nstaking culture procedure. 1 th
OLo PRt dentd £heat-icen106tahe &1 callkured wleil the

pgﬁggggggﬁagofn %%?%h a gene in the sex-determ ning

regiLaon _on ft Y- SO hieS caBR bk ednbyet eeBCRo

oG L TR

as an exanple. Wen this method
AR At PR B B R Ry e
106 CBIFBOUBACEBR grS Lo PepRiad e o RUEhEE S08 jnate B8
cadin e gerbna L adanorel Gopbrioil, s GEREAEISEf 2 sormn
Ry iawngb gt BFoioples dBnanaoill EhefoReHsR pr°

n-can

achi eved by, for exanple, . confirmation _af the.
infendtirfdress resSasp tafe RoSFkdieh Feifoda stk g3 Arure
desirable that the chronosone nunber of the obtained

S aelure.be 100% of the normal nunber. However, when

it is difficult to obtain the cells having th norngld_ the
nunbeMet@fodmfomnésteuuéfwaﬁhygiQ%rth@p§$ &A§-ondnclude

etc. inthe cell establishnent, it is desjirable that h
AdiendeB iaelWhiich agajene| imethe -seb63ie tarmi HoKgaredk on the
(e.g., in a nouse cell having the nunber of

Y-chromosome is amplified by the PCR process and detected, as
an example. When this method is used, about one colony of ES
cells {about 50 cells) is sufficient for sex—determination
analysis,whileconventionalkaryotypeanalysisrequiresabout
106 cells; therefore, the first selection of ES cells at the
early stage of culture can be based on sex identification, and
male cells can be selected early, which saves a significant
amount of labor at the early stage of culture.

Also; second selection can be achieved by, for example,
confirmation of the number of chromoscmes by the G-banding
method. It is usually desirable that the chromosome number of
the obtained ES cells be 100% of the normal number. However,
when it is difficult to obtain the cells having the normal number
of chromosomes due to physical operations, etc. in the cell

establishment, it is desirable that the ES cell is again cloned
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chronosones being 2n = 40) after knockout of the gene
of the ES cells. Al though the enbryonic stem cel
l'ine thus obtained wusually shows a very high growth

potential, it nust be subcultured with great care,
since it tends to lose its ontogenic capability. For
exanpl e, the enbryonic stemcell I|ine is cultured at

about 37C in a carbon dioxide incubator (preferably

t %aCﬁE)QgﬁldE@ZEh.dQe@ d 95% giouss &8 Dxyayeing Be number of

carbon di oxi de and 90% ai r) in the presence of LIF (1

cé?:a]’r}%%%?no sluﬁaréli)ngoanaﬂpﬁgpr bLaterf pedekosel b shelgearse of the

asts,” treated with a trypsin/EDTA sol ution

E1(gg)or I[ly 0.001 to 0.5% trypsin/0.1 to about 5 niV
‘ﬁ&fﬁﬁr‘ef erably about 0.1%trypsin/l nM EDTA) at the

time Qf passage,to 1.0 s Sepad! ee3i1nglie L ethuss obtained
whi ch Elotuﬁzln%&eat%g& 5 fl?"egﬁile;f;h prepar eld f eeder

cells. This passage.i.s.noJ it ask e
Uiy ShoYS 4G ALSh tqwrrﬁévl\'hyén cel i sae%r gﬁgbserved
at the passage and found to be  nor ' i
suhrerfirach ik great e 158G ulr@eq%%%%aiaé}?oonseed.lts

Were ES cells are allowed to reach_ a hi I Vel 11
ardrgETER reRRAL 1 6l 1br mERE! £X2HY SgattZ’ ie%%sr 3312&?%&“1 ce

under appropriate conditiops, it is ossi‘?l el . ©
Thirfe dree ol ach@ tESbouE| PY°Follad| CALORR| 1?%‘2%,”%%‘%“ or
exanpl e, parietal and visceral muscles, cardi xvgen, 5%
(ruseferaply Hes | caebgm dipxBamndntP 2 i Qluf W) *Y9en
Nat ure, 292, 154, 1981; G R Martin, Proc. Natl. 10000
Acasbn Sioxide 266 90k Six) irgthespresepge; off LiE (1 to

Doet schman et al ., Journal of .

U/ml) on appropriate feeder cells such as STO fibroblasts,
treated with a trypsin/EDTA solution (normally 0.001 to 0.5%
trypsin/0.1 to about 5 mM EDTA, preferably about 0.1% trypsin/1
mM EDTA) at the time of passage to obtain separate single cells,
which are then plated on freshly prepared feeder cells. This
passage is normally conducted every 1 to 3 days; it is desirable
that when cells are observed at the passage and found to be
morphologically abnormal in culture, ‘the cell culture is
abandoned.

Where ES cells are allowed to reach a high density in
mono-layers or to form cell aggregates in suspension under
approériate conditions, it is possible to differentiate the ES
cells to various cell types, for example, parietal and visceral

muscles, cardiacmuscle or the like [M. J. Evans and M. H. Kaufman,

Nature, 292, 154, 1981; G. R. Martin, Proc. Natl. Acad. Sci.
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Enbryol ogy and Experinental Morphol ogy, 87, 27, 1985].
The cells deficient in expression of the DNA of the
present invention, which are obtained by
differentiating ES cells of the present invention,
are useful for cytologically studying the protein of
the present invention in vitro. The non-human manmmal
deficient in expression of the DNA of the present

i nventi C e i@%qt;i i ed.f et dhaile tarilngl Jomyrnal of
dng'aglr’i %’t ﬁ’le%%ﬁl\b& I'evel in the subject animal by a

blicl kno t d Mdidd | @MpP@T,.Ng B . The
Ry S e it
san?%?ﬂ%Epl £s :ivrg(r;efxl%%%vs%icﬂpmﬁ"th\@ oA esPate tprddent

ient 1n expression of the DNA
of the present invention,. the El\lél ol DBt iRELRENES cells of
INFASH Bh d‘g’d%al?ﬁoEbgﬁfmﬁy P ans?egt?ng a ta?geti ng
vector, prepared as described ago fcally studying
@b mpeEants tlaventdors grendags gég'ée{“?%‘,gp‘ya‘%d o
conducting honol ogous reconbination in mlc a
tthee geatotrRi v et oFh NI ARt Y SHHETR | H e‘J’Eir\lA of the
present invention is inactivated by fhe transfecticoppe pNa
is remhaa:mmmw@awloﬂfletfh‘élﬁPgsJe‘hte’ﬁer?és%tsﬁ"g‘n%on ©
a chronosonme of a nouse enbryonic stem cgll Or MOUSE _;imal
SfaheepresFhe knookuian cehl ke videntifd < SFoBiRg ot
the present invention can be identified by t?%@ ublicly
Wﬂfiﬁ@ thedimRNA devednahythe syl tad3nimy a.p
sequence on or near the DNA of - 167 the presen
EVeRt hePho@ Bidt hed PER-uhwl genpanshagths Pearess ©
expression.
As the non-human mammal, the same examples given above
apply- |
With respect to the non-human mammal deficient in
expression of the DNA of the present invention, the DNA of the
present invention can pe knockout by transfecting a targeting
vector, prepared as described above, to mouse embryonic stem
cells or mouse egg cells, and conducting homologous
recombination in which a targeting vector DNA sequence, wherein
the DNA of the present invention is inactivated by the
transfection, is replaced with the DNA of the present invention
on a chromosome cf a mouse embryonic stem cell or mouse egg cell.
The knockout cells with the disrupted DNA of the present

invention can be identified by the southern hybridization

analysis using as a probe a DNA sequence on Or near the DNA of
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a DNA sequence on the targeting vector and anot her DNA

sequence at the proximal region of other than the DNA

of the present invention derived from nouse used in

the targeting vector. Wien non-human mammal stem

cells are used, a cell line wherein the DNA of the

present invention is inactivated by honol ogous

reconbi nation is cloned; the resulting cells are TS

1l 96@@ritoinvengiona owibyhbhanPCRATE e SHELPT F PHH1°

bl aSt ocyst, at an appropriate stage such as the o

BS88l Legt@g8e cHhenkeasiitddtning vleiciem andmnafdepPYA sequenc

transplanted to the uterus of the pseudopregﬁgnékg sent
- KN PBIAR! redh res Wilidy thamethe SDRA @hipRe iRES

%ﬁﬁﬁE? coﬁgtrucfgagmﬁth both cells having the nornal ah

| ocus, O ' & RSuBE e ih Rhent Angetaing vecser. When

h%‘@?%%lérﬁhggﬁtgigﬁgoal I yurrut ated | ocus of the DNA of h

t he present | nventi Yhen,semese@f na erllls 1dhet berein the

%ﬂ?ﬁﬁ?*%néﬁ?ﬁ%?ﬁﬁg%%pgenuta?ed l ocus of the DNA of

the present_inventio cLndi vi gyabe i Wt 68 bgnhomelogous

PN%SSE Fgecgﬁﬁﬁg%% %ﬁv%éﬁfgﬂhaving a nutated 1ocus of

the DNA of ,the, present,.i Nng.J AN e BB eteed nfje@ed to,

regPBpnabionp §§ﬂﬁ§¥§ gé?a%%gglgy drossing between

such a chinmeric individual an n Lpdkysduaht an

e:-g:¢ Byn@Babu@éPOWamwagﬁ?Pf?caf?%n?EQ?gé Tﬁey

i ndividuals thus obtained are . normall fichedt,ddyltin
hEPEDBZygbasSéﬁﬁ?e§§FBnaEftﬁﬁespFS iﬁ¥a§§'tﬁgﬁgr%sent g

i nvention. The individuals deficient i h gaus
ehmmesiboambtypﬁeap?otéﬁﬁsﬁiEPﬁgdngstﬁ? P§§§§¥i§§ the

can be obtained fromoffspring_of the intercross,_. - .
betweeprthasat- nbeshuneni preRalin Hag er%a’;%{;‘ab’%g animal 1s 2

expression of the protein of the '
chimeric animal constructed with both cells having the normal

locus of the DNA of the present invention and those having an
artificially mutated locus of the DNA of the present invention.
When some germ cells of the chimeric animal have a mutated
locus of the DNA of the present invention, an individual, which
entire tissue is composed of cells having a mutated locus of
the DNA of the present invention can be selected from a group
of individuals obtained by crossing between such a chimeric
individual and a normal individual, e.g., by coat color
identification, etc. The individuals thus obtained are
normally deficient in heterozygous expression of the protein
of the present invention. The individuals deficient in
homozygous expression of the protein of the present invention

can be obtained from offspring of the intercross between those
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present invention. When an egg cell is used, a DNA
solution may be injected, e.g., into the nucleus of
the egg cell by mcroinjection thereby to obtain a
transgeni ¢ non- human manmmal having a targeting vector
introduced in its chronbsone. From such transgenic
non- human manmal s, those having a nutation at the

| ocus of the DNA of the present invention can be

] by sslesbiohohasedpresshonobbgbns protein of the
d??%%n%ﬁﬂat?on As dgggrlbed above, the individuals in

p%@gggttgg gﬁ@& the present invention is knockout
e passage and reared wunder ordinary rearing

Cond oS ahke f ahsy ot dhjedted,
! tli?ns n 8 55 %ave?lﬁlﬁea 4 in sBdbyhduahsy njedte

cros |ng So proven to have been

238‘353% R s e T

Bhven That 1s, by
crossing male and fennl e ni..ogl h
) @dtmsgﬁaﬁszg}asu@ug%ﬁn@wzﬂsﬁaeﬁxgﬁﬁ heargeting

i nactivated DNA in bo nmol ogous ch s &
V@ﬁFQFnéatr?ﬁgcﬁQnﬁfyé ﬁsc ﬁPWﬁgnghusz%?a neg ﬁg§n28 nic
reared so that one norpal ,ani mal and. Iura

f th
nhomb gt BATER bS pridiRRc A2 VARGN? MG He" & ma fgeus © ©
efficiently obtain such honnzygotes rossin
D¥Adof dineel prheent CRRNRtEOD RARURS Gt %%’dgy 51 8813k Based
het erozygotes having the inactivated DNA are
opr hloinbé pgbad a‘&@ompas@&g@@ The non- human manmal

enbryonic stemcell, in which the - 169 DNA of th NA of
preseRs dayenibed aloveadthie dned viduals JnueRigh ?16‘? DNA ©

the present invention is knockout can be passaged and reared
under ordinary rearing conditions, after the DNA of the
individuals obtained by their crossing have also proven to have
been knockout.

Furthermore, the germ line may be obtained and retained
by conventional methods. That is, by crossing male and female
animals each having the inactivated DNA, homozygous animals
having the inactivated DNA in both homologous chromosomes can
be obtained. Thehomozygousanimalsthusobtainedmaybereared
so that one normal animal and plural homozygotes are produced
from a mother animal to efficiently obtain such homozygotes.
By crossing male and female heterozygotgs, homozygotes and
heterozygotes having the inactivated DNA are proliferated and

passaged.

The non-human mammal embryonic stem cell, in which the
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preparing a non-human manmmal deficient in expression

of the DNA of the present invention. Since the

non- human mamral deficient in expression of the DNA

of the present invention | acks various biol ogical
activities derived fromthe protein of the present

i nvention, such an animal can be a nodel of a disease

due to inactivated biological activities of the

DREC £ b EEnPT SRAIHt { Y gBLLDACE Byalt &dliishs werysageful for
O Thvestrgate the causes for and therapy for th%%eth DNA
di seases. _HVeLhPfafha § e on dster eamion e

pﬁ&?laﬁ:d’I% af‘%ﬁ apel];t}'loc?prophyl actic effect on di seases
cauysed b def i.C] ~damages, etc. of the DNA of the

Y glgmpxi)éﬁ\?@%t ilgln icthéoﬁldn-hurran mammal deficient in
expression of the | 0 HeBSfNlentNVe Mxdpesediorbef the
enpl o?é&@o&%@?@e%&nf%?ﬁ?%é ec:orrpound havi ng a

t herapeutic /prophyl acti.c effiec I, L 1SRAS 85 o IGRHSRA
IBp dgfité}eelﬁﬁﬁsedﬁhdﬁbvs?nté'tog]. l(;%f%kisﬁe BNA of the present
invention. That is, the present . | PLONhEenwention,
asstindd- igfs dexide ﬁﬁo?‘or'ﬁ? f?erogoer%prg\é%g{:hg\% ng a
t herapeuti c/ prophyl actic ffect gn_disea ' t8& fhactivated
Dmiven 204094dCE) BEr? dﬁl‘é#%yt_ ,ﬁ%ﬁé?t%?%ge?gé o haE;v

0 e present invention, or sa ere [ £3
eoiprg sl adbiviidtias ag Eh?é%‘fmi%’rfb&%%p‘?opgéﬁ%n- haman. o
manmal - deficient in expression of the DNA of the. . iperapy
frieaanis i deenseénlabd, inweskiaatry W SAEEST TR 4
change occurred in the animal. 170 As the non-hunman
fermBleslefdtseades n expressi on of the

(9a) Method of screening for the compound having a
therapeutic/prophylactic effect on diseases caused by
deficiency, damages, etc. of the DNA of the present invention

The non-human mammal deficient in expression of the DNA
of the present invention can be employed for screening for the
compound having a therapeutic/prophjlactic effect on diseases
caused by deficiency, damages, etc. of the DNA of the present
invention.

That is, the present invention provides a method of
screening for the compound having a therapeutic/prophylactic
effect on diseases, e.g., cancer, caused by deficiency, damages,
etc. of the DNA of the present invention, or salt thereof, which
comprises administeriﬁg a test compound to a non-human mammal
deficient in expression of the DNA of the present invention and,

' observing and measuring a change occurred in the animal.
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DNA of the present invention, which can be enpl oyed

for the screening nethod, the sane exanples as

descri bed above apply. Exanples of the test conpound

i ncl ude peptides, proteins, non-peptide conmpounds,

synt heti c conpounds, fernentation products, cel

extracts, plant extracts, animal tissue extracts,

bl ood pl asma, etc. These conpounds may be novel |

conps dsh@morpiihinian yaomain dedhsdends insgepressippyof the

t he non- human mammual deficient in expression of the
DINACof thBeppesernt ihveenioon whicheazrdbei eRpolayedsfor the

compound, conparison is made with an intact animl for
s€88LH Dhg méth@d chianrgsane eaahpbegams deswmidedlpbexsearprly .

conditions, etc. of the animal is used as an

i ndi cf S 1 Os JESESS thBE cdEsane ihict ifequpt iatsd cproteins,
ef fects o? the test conpound. For treating a test

n@HLﬁ%#tiﬁebéoﬁﬁéﬁﬁgswﬁEPnEhé@ﬁ& c6@ppanad, fermentation

exanpl e, oral adm nistration, intravenous injection,

p?BSUCQEe H;éggfaégg,bﬁ%ﬂﬂéﬁ%f&%ﬁspaﬂiﬁﬁltissueextracts,

approprfate ect ed dependi ng on conditions of the

bﬁsﬁg{ir%f%n?% ’etpé.Op%htaisgs?ﬁfnpfaﬂﬁdgexﬁ&ymﬁi’lﬂﬂ» cehpounds or

a dose o e test conpound to be

dm ni stered can be propriately chosen dependi ng on
P?hg}ﬁéy gﬁ°§8nFﬂF§?P%?$bn, nature of the test

conpound, . etc. For screening for th v pg a
thera%%%?’rg}ﬁ‘?%g)ﬁyl%?i’&oﬁf 'éIB?nonmgm%gH@g?f g,
col on cancer, breast _cancer, |ung,cancet, p t i{th
e¥RREEF1OBsRb it BNAGHdIe Presehf lag‘éPEiL%nc{aéric%é‘?e,aetEd i
liver cancer, biliary tract cancer, B spleen .
a égst compound,lcémpgéison is made w1%g an intact animal for

control, and a change in each organ, tissue, disease conditions,
etc. of the animal is used as an indicator to assess the
therapeutic/prophylactic effects of the test compound.

For treating a tesﬁ animal to be tested with a test
compound, for example, oral administration, intravenous
injection, etc. are applied, and the treatment can be
appropriately selected depending on conditions of the test
animal, properties of the test compound, etc; Furthermore, a
dose of the test compound to be administered can be
appropriately chosen depending on the way of administration,
nature of the test compound, etc.

For screening for the compound having a
therapeutic/prophylacticeffect<n1acancer(e.g.,coloncancgr,

breast cancer, lung cancer, prostate cancer, esophageal cancer,
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cancer, renal cancer, bl adder cancer, uterine cancer,
testicular cancer, thyroid cancer, pancreatic cancer,
brain tunor, blood tunor, etc.), a test conmpound is
adm nistered to the non-human mammal deficient in
expression of the DNA of the present invention.

Di fferences in incidence of cancer or differences in
degree of healing of cancer fromthe group

gadei-Acstanedry thvae teateconpalndrgr erabtecandern Shdeen
tissues described above over tinme. In the screening

caRERRd, rWRgD Bahest,CBIREUBE cancadpl nterénedchocar,
test aninmal, the test conpound can be selected as a

tgggﬁgﬂggrhéghegrgh%ﬁ?ﬁ%@ﬁi%éﬁb@ﬁbybéﬁbkéaeﬁﬁechﬂcem, brain
the  above-nenti oned di seases, if the synptons

tﬁﬁ%gigfgogwo#greﬁﬂq 1§ ani PRk takSmpShh@ Ve deniaticifered to

nore, pre y ‘about 30% or nore, and nore
refer?—'ﬁ' about SO%F; JTRLE: i1 SESrés SQIPNEhe DNA of the
tgﬁtﬁ?ﬂe u%%?ﬁﬁn%ﬁ% é%%ééﬂ?hg ﬁetéﬁgFis a conpound
sel ecteq from,t he ago t onpo ﬁ@@ BAV&ancer or
PEREPRGedPVEPSA By %ff%rgﬁéggtgpoﬁﬂg$%%ases caused by
defici ency, damage, etc..of _the protei f & RE{ES u
diffexensRs lptgggﬁeﬁeogsggaégng %g?gggﬁgglg%gtopr Goup
medi cament such as a prophylactic/therapeuti .
aflp ni K& egpsewsBh Moy tesdr ?8ﬁ¥°EBﬂrﬁﬁﬁ1 gEreriod fp Ml et ssues
conpound that is obtained fromthe above-nentioned
descadbedy abavealryerhé& €ed as wel | . The conpound
obt ai ned by the screeni ng nethod above may form .
sal t sInablenayrpeninedmefhode Whem af teaft SOWPPHRE73S
physi ol ogi cal ly acceptable acids (e.g., inorganic
adeiifld stered to a test animal, the test compound can be selected
as a compound having therapeutic/prophylactic effects on the
above-mentioned diseases, if the symptoms described above in
the animal are relieved by about 10% or more, preferably about
30% or more, and more preferably about 50% or more.
Since a compound obtained using the screening method is
a compound selected from the above test compounds, and have
therapeutic/prophylactic effects on diseases caused by
deficiency, damage, etc. of the protein of the present invention,
it can be used as a safe and low toxic medicament such as a
prophylactic/therapeutic agent for the disease. Further, a
compound derived from the compound that is obtained from the
above-mentioned screening can also be used as well.

The compound obtained by the screening method above may

form salts, and may be used in the form of salts with
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organic acids, etc.) or bases (e.g., alkali netals,
etc.), preferably in the formof physiologically
acceptable acid addition salts. Exanples of such

salts are salts with inorganic acids (e.g

hydrochl ori c acid, phosphoric acid, hydrobromc acid,
sul furic acid, etc.), salts with organic acids (e.g.,
acetic acid, formic acid, propionic acid, fumaric .
pmgsdplmgheadlyaacdep$adenacldélde fart APPEIRRLE, acids,
citric acid, malic acid, oxalic acid, benzoic acid,
orgthdeeslibieni etacdor baﬁzsndsugf@nﬁékaéﬂdme§ﬁésy ghG-) s
the |ike. A pharmaceutical conprising the conpound
pairairaed ybint kte Eoawe ofcphesiied ogethdd yo acsgpteble acid
t hereof can be manufactured in a manner simlar to

e TR €9 xR ldo f Rechhai e antiszdlts with inorganic
conprising the protein of the present invention

8% iked ., gﬁkBéHQéﬂ%lcSéBQ& threo stes e eddiid,alhydrobromic
preparatlon thus obtained is safe and low toxic, it

iy be ad¢mnistened @ hynman 9k sa wiklmrgand.cg.acidd (e.g.,

moude, guineéa pig, rabbit, sheep, sw ne, bovine,

ag%%%u%alé r?c%rn%g {Eg’d Sb%?fonf& Goid,Themdese tidhaaleic

o oo S dependi ng uﬁ;; t ar get
i,.sease, subjec o be | e d,
agiien PUFFAPFGn 2t r@gg‘_)%g 3{;9& \(/j%enPﬁga co?rponllfhldlcf SElcl
orally adnlnlstered t.h red to

P 150 At Jpatiedrre G cae%'é%r%?l S35 body

wei ght enerall in a dall about 0.1 to 100
hﬁa@zg ) SR 5ot y r )ya‘i%{j%%‘a ©:173 nore

referably about 1.0 to 20 ny. arentera
P A phgrmaceutlcal comprlslng th compouné cbtained by the

above screening method or salts thereof can be manufactured in
a manner similar to the method for preparing the pharmaceutical
comprising the protein of the present invention described
hereinabove.

Since the pharmaceutical preparation thus obtained is
safe and low toxic, it can be administered to human or a mamma 1
(e.g., rat, mouse, guinea pig, rabbit, sheep, swine, bovine,
horse, feline, canine, simian, etc.).

The dose of the compound or its salt may vary depending
upon target disease, subject to be administered, route of
administration, etc. For example, when the compound is orally
administered, the compound is administered to the adult patient
with breast cancer (as 60 kg body weight) generally in a daily

dose of about 0.1 to 100 mg, preferably about 1.0 to 50 mg and
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adm ni stration, a single dose of the conpound may vary
dependi ng upon subject to be adm nistered, target

di sease, etc. For exanple, when the conmpound is

adm nistered to the general adult patient with breast
cancer (as 60 kg body weight) in the form of an

i njectable preparation, it is advantageous to
adm ni ster the conpound in a dose of about 0.01 to

about 3 bhy o abovh @gl tDnapanentéray and
mr%reepﬁP% gr%gg‘&;%%%g%t 162 56 about 10 ng a day, by

oL LE0NS () €511 E56e BEle SoingRlnsiao) eory cpendins

converted per 60 kg wei ght can

be adm ni stered. (9h). f 16 RANIdIGdade ,aetc. For
%W%&%%&n&‘%@“@%&@%ﬁ?bi ts the activity of a
pronmoter to the DNA

of t.he pr [ bitHe dBReral adult
eyeEpd@, VROBHRISAOPPEYPHesS %dﬁné'?lﬁ'tg’é: eglfé \aggr eeni <-r!:g ?g?
a conpound or its salts that WRRBRtY {Rethe form
medtiienty yiitdf m;_geﬁls&rS?EF?F o?ﬁ%‘g@ %P(H;thé'gg?ggnt e
i nventi on, iC conprises adnj ni stering a.tesh administer
abapoimjetoakl @ aranarat dfma l%é?ﬁaﬁﬁﬁéun
expressi on of thw gf }%;]ffa%r z)ag{_j% %ﬁ%@@téooﬂﬂa'}ﬁreferably
tet ectipognichanex pPER re e ne. "t'he
screeni ng met hod described above, an animal, in. Wi ¢R spout
AheutDNA 10£ ot Aoyt Sdemy &ﬁﬁbmlieoﬁrﬁ§eirﬁgé¥i R by

introducing a reporter gene and the reporter gene i.s ,
BXRGesEay, wndat rasenoos iof]ecprIrot &on thRE gl species,

the present invention is used as the non-human “Hﬂﬂaéan be
ged | &b £PL spon8XRG edss@naof cd:ﬂamertqd@eg\ﬁo okdi ¥aig

present invention, anpong the aforesai d non-human
administered.

(9b) Method of screening for a compound that promotes or
inhibits the activity of a promoter to the DNA of the present
invention

The present invention provides a method of screening for
a compound or its salts that promote or inhibit the activity
of a promoter to the DNA of the present invention, which
comprises administerihg a test compound to a non-human mammal
deficient in expression of the DNA of the present invention and
detecting the expression of a reporter gene.

In the screening method described above, an animal in
which the DNA of the present invention is inactivated by
introducing a reporter gene and the reporter gene is expressed

under control of a promoter to the DNA of the present invention

is used as the non-human mammal deficient in expression of the
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manmal s deficient in expression of the DNA of the
present invention. The sanme exanples of the test
compound apply to specific conpounds descri bed above.
As the reporter gene, the sane specific exanples apply
to this screening nethod. Preferably, there are used
g3- gal act osi dase gene (lacZ), sol uble alkaline
phosphat ase gene, |luciferase gene and the like. Since

Drtﬂggﬁ%f gﬁcra: §§:§ggﬂg\é}\§g?ﬁt€§8m yReRE €Ret apbresaid non-human

e present invention in the
non- human .. manmal . def | ci bR g¥pegasspra 6f the Pphsent
m%Wm?EéngﬁgégﬁgH%iﬁse%#ﬁ%ﬁg%ﬁg?ein the DNA of the
present invention is substituted with the reporter

ipERBt1PRe activity of the pronoter can be detected by

traci ng the expression of a ogled v B Ehecific
reporTgi3 w%.aw@rea? Bgrﬁh%%%bsﬁ{eggﬁ\iorﬁggi%ﬁge%codi %g

the protein of the Bresent invention is substituted
cainphundsg descyifgiadP8¥Pdase gene (lacz) derived from

Escherichia coli, (3-galactosidase is  exaressed it appl
ti ssuAsMbeeren@rbem@.rheoftlfq]esafjpeessgﬁc%xfévc:%I oré PpLiy
shoul d originally be expressed, insteag of thgepﬁgéﬁi”

tof thie sowesedng meshodon. PTRESrabhE: stAFESof

expression of the protein of the present invention cne
AC@R 1be toeddidse gbser(ledzin sovebbe adkaldmenphoghhatase gene,
staining wwth a reagent, e.g.,

l@-&rﬁy&% @ﬁﬁy @'Iﬁ' Itﬂrxk)llyi]ke(.S- ga| aCt opyr anosi de

(X-gal) which 175 s substrate for (3-galactosidas%; ¢
Speci fgigdld ¥hed r@pster gene is present under control of a
promoter to the DNA of the present invention in the non-human
mammal deficient in expression of the DNA of the present
invention wherein the DNA of the present invention is
substituted with the reporter gene, the activity of the promoter
can be detected by tracing the expression of a substance encoded
by the reporter gene.

When a part of the DNA region encoding the protein of the
present invention is substituted with, e.d., p-galactosidase
gene (lacZ) derived from Escherichia coli, B-galactosidase is
éxpressed in a tissue where the protein of the present invention
should originally be expressed, instead of the protein of the
present invention. Thus, the state of expression of the protein
of the present invention can be readily observed in vivo of an

animal by staining with a reagent, e.9.,

5-bromo—4—chloro-B—indolyl—B—galactopyranoside (X-gal) which
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deficient in the protein of the present invention, or

its tissue section is fixed with glutaral dehyde, etc.

After washing with phosphate buffered saline (PBS),

the sanmple is reacted with a staining solution

contai ning X-gal at roomtenperature or about 37 C

for approximately 30 mnutes to an hour. After the

f 3-gal act osi dase reaction is term nated by washing the
ikl §§H§tr9£§p§69t BOga YatHod i adbEDTAHRRS Siataitlion,a mruse

col or development is observed. Alternatively, nmRNA
4eR¢edLAY irAcKe PRbthe MeFaticedrebant igorangritdrongk its tissue

manner. The conpound or salts thereof obtained using

stEEEmﬁC{§%'1'x’é91 Rethogh wesed 1 duadradjoeecar eAfoepowaising with

at are selected fromthe test conpounds descri bed

pgg a?gd?ﬁg?%re§aigﬁﬁﬂ%‘%PBS““ Rhe th@pheoi®tmracted with a

the present invention. The

gsgﬁgﬁg%oﬁtﬂﬂn%te QoB¥ Eﬁgnég(—eﬁ‘é‘i R FEihedmpbeveuieyor about

a e us in the formof salts with

322-§S%E§?éﬁﬁkkgﬁm8§ & ?bemﬁﬁhQ§E(€ogan hBQ&ganAﬁter the

rreta s, etc. or

the like, especially, in,the form of o ti

Bagéé@?ﬁ@ﬁédaépdr%a iPBni 8 aF PR InESEG S (%‘ﬁq{t?gaéﬂ rssue
salts are salts Mﬁth |nor |c a |ds ( 1 t
DReBRGaREoR; ¥ B ilgmH! ety ’r‘% HRra % deTefopmen

sul furic acid, etc , salts th or gani rected
Sacakserved d, MbameLiaaD) pribidred i fact i b8 |
aci d, mal ei ¢ aci d, succinic acid, tartaric aci d,
imiarhwnaeMdionaﬂi@a@@ﬁ@ oxal ic acid benzoic - 176

aci d, nethanesul foni c acid, benzenesulfqnlc aci,d,

etc. )Thadcbinpound or salts thereof obtained using the
screening method described above are compounds that are
selected from the test compounds described above and that
promote or inhibit the promoter activity to the DNA of the
present invention.

The compound obtained by the screening method above may
form salts, and may be used in the form of salts with
physiologically acceptable acids (e.g., inorganic acids, etc. )
or bases (e.g., alkali metals, etc.) or the like, especially
in the form of physiologically acceptable acid addition salts.
Examples of such salts are salts with inorganic acids (e.d.,
hydrochloric acid, phosphoric acid, hydrobromic acid, sulfuric
acid, etc.), salts with organic acids (e.g., acetic acid, formic

acid, propionic acid, fumaric acid, maleic acid, succinilc acid,

tartaric acid, citric acid, malic acid, oxalic acid, benzolc
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i ke. The conmpound or its salts that inhibit the
pronoter activity to the DNA of the present invention
can inhibit the expression of the protein of the
present invention to inhibit the functions of the
protein. Thus, the conpound or its salts are useful
as preventive/ renedy agents for cancer (e.g., colon
cancer, breast cancer, lung cancer, prostate cancer,

aesgph Al e GANGSE 1 c 884! Werzateesl fldnier achigetc. ) and the
i fary tract cancer, spleen cancer, renal cancer,

bl adder cancer, uterine cancer, ovary cancer,

18&Eti cul ar cancer, thyroid cancer, pancreatic cancer,

brai n_tunor, bl oqd tuspg, ) p addibi@nthe promoter
conpoaﬁﬁscagPPvgg P%ogg%hggggﬁpgﬂﬁd obtai ned by the

screeni ng descrjhed abgve : i eldan Anhibit the
aehaNrkde bPi Eg? b@ﬁ‘p??s hg é?%s%gcnpl%ﬁ%drﬁglbt 3i ned by the
above screeni ng net hod, or ts fi $@88nPEon to inhibit
arpressdon e§ the %f%%féﬁi?kﬁel E%Q?%ﬁ?h% et hod for

preparing the pharmaceuti,cal _conpr.i,sj eif 1t
tdfe fhscpgégérﬁgitﬂ%m%ﬁl&esCTFB%(JI a éo%n{&%r%mgﬂe% S Sa-ts

e SLIOC Lhe Bhar ULl Caln PLERR ALkl Sy, colon
C;(ji rg&s};f éaeg t ;%m%@ghgé@%ag%engzl pxgéﬁeﬁ%éé craﬁtgp %:g?eusso%hageal
feline, caniqe, siman, etc.). A dose of the Q@F&é%”gﬁncer,
nc | yadarienfearayewarki WpeRNGRE + ditkifget

di sease, subject to be adm nistered, route for 177

UBH Helrelrgn cetial. anken, t H200RPOBRICERat UERFRTBF 1 §RRCETY
ovary cancer, testicular cancer, thyroid cancer, pancreatic
cancer, brain tumor, blood tumor, etc.).

In addition, compounds derived from the compound cbtained
by the screening described above may be used as well.

A pharmaceutical comprising the compound obtained by the
above screening method or salts thereof can be manufactured in
a manner similar to the method for preparing the pharmaceutical
comprising the protein of the present invention described above
or salt thereof.

Since the pharmaceutical préparation thus obtained is
safe and low toxic, it can be administ.ered to human or a mammal
(e.g., rat, mouse, guinea pig, rabbit, sheep, swine, bovine,
horse, feline, canine, simian, etc.).

A dose of the compound or salts thereof may vary depending

on target disease, subject to be administered, route for
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pronoter activity to the DNA of the present invention
is orally admnistered, the conpound is adm ni stered
to the adult patient (as 60 kg body weight) with
breast cancer normally in a daily dose of about 0.1
to 100 ng, preferably about 1.0 to 50 ng and nore
preferably about 1.0 to 20 ng. In parentera
adm ni stration, a single dose of the conpound varies
26RpandtRgtion,sekicect whenbehadronpsuadethataigbibits the
di sease, etc. but when the conpound of inhibiting the
pPEABRLS a@E1¥¥E Y )t d eheINDNA difie pitesertesamentaoBnits gxally
Is adm nistered to the general adult patient (as 60
2K81 R9dY MR NE e WokipolnGasd adRRne s tier eidheo frilenadwit patient
I nj ectable preparation, it is advantageous to
il h fgg{mom@hi Breaxengdakyrbyotmablyion & daily
(g%gbga}?égé}?&(ﬁqea ally dose of about 0.01 to about 30
e | Ut 08 md, 19 SO b1 @ GBtand oneses0 mg and
dg?ngﬁgﬁﬁéégd%ﬁ?q%f}Ogdm%bgﬁi 10 ng.gFor ot her ani mal
speci es,. the .cor onRdiyng dege &S CPRVEELEeHdrBer160 kg
mﬂgﬁgﬁFeggﬁ &Yé&ﬁgﬁﬁs?épe ° 2? g@gted anve, t he
non- human nmammal defici ent i SPLE LARgFathes ending
agpipRE tEAd LS F‘ﬁ/’é}ﬁ]ieoﬁo%g gg(trerréa)%'%bggef iy for%
screening for_the conpound or its saltf. r t 5.t when
obr SHRAPRT: 501 e BRONBLErotett viesosh MheSReS e ¥
present invention and, can greatly contribute.to £
thleyePERONBA OF Wl%@@aﬂ%’ﬂ#ﬁ&%‘é@e&%ﬁ&% §he DNA ©
deficiency in expression of the DNA of the presenH‘ dult
thev prreisem tori fventiien déy adgimgmteged to the genera a
prophyl actic/therapeutic agents for these diseases. - form
phtdenitn (asd60i by, beds cedahtdd witdn dgemist SAPREF 1QeHe®

of injectable preparation, it is advantageous to administer the

compound intravenously by injection to the patient in a daily
dose of about 0.01 to about 30 mg, preferably about 0.1 to about
20 mg and more preferably about 0.1 to about 10 mg. For other
animal species, the corresponding dose as converted per 60 kg
weight can be administered.

As stated above, the non-human mammal deficient in
expression of the DNA of the present invention is extremely
useful for screening for the compound or its salt that promotes
or inhibits the promoter activity to the DNA of the present
invention and, can greatly contribute to elucidation of causes
for various diseases due to deficiency in expression of the DNA
of the present invention or for the development of

prophylactic/therapeutic agents for these diseases.
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transferred animal) can be prepared by using DNA
containing the pronoter region of the protein of the

present invention, |igating genes encoding various
proteins at downstream of the pronoter and injecting
the resultant into egg cell of an animal. It is thus

possi ble to synthesize the protein therein

specifically and study its activity in vivo. Wen an
appr op i sdcil triefrgr teers ogeredl liexd |t xpaisayerties tenelmelontgadye
site described above and a cell line that expresses

t +416s B8PLad Sni@Sabtas hedprébaredhy ushggsI¥A epntadniag the
utilized as the search systemfor a | ow nol ecul ar

p FONPOLA Or b o £ NEndGhi e D 0B Peloé fpreddnyt pronetion,
or inhibiting the in vivo productivity of the protein

1142€L4g Yerldi® cRiceReRl (aYEBLEOprotai b ehieaiioof the
ere bases, amno acids, etc. are denoted by their

pf&gg‘éer b %yllgj %?ﬁr&% eheetl PRPLIn PN nENVER eANab s a808Rmal.

I'n-accordanc he 1 UPAC-1 UB Commi sston on
1 PSS BT 8 Ol DL My DR e
SGE081 S4B P SR P P B 200y i
Syt bonucl el 2616, SN, PIBLERRTES Vo prqmgre ite
dggggiggd §£§¥é9§$5“2 cell line that expresses the gene is
established, the resulting system can be utilized as the search
system for a low molecular compound having the action of
specifically promoting or inhibiting the in vivo productivity
of the protein itself of the present invention.

In the specification, where bases, amino acids, etc. are
denotedbytheircodes,theyareexpressmﬁbasedoncmnventional
codes in accordance with the IUPAC-IUB Commission on
Biochemical Nomenclature or by the common codes in the art,
examples of which are shown below. For amino acids that may

have the optical isomer, L form is presented unless otherwise

indicated.

DNA : deoxyribonucleic acid
cDNA : complementary deoxyribonucleic acid
A : adenine

T : thymine
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RNA ri bonucl ei ¢ acid nRNA nessenger ribonucleic acid
dATP deoxyadenosi ne tri phosphate dTTP deoxythym di ne
tri phosphate dGIP deoxyguanosi ne tri phosphate dCTP :
deoxycytidine tri phosphate ATP adenosine triphosphate
EDTA et hyl enedi am netetraacetic acid SDS : sodi um
dodecyl sulfate Gy glycine Ala : alanine Val valine
Leu : leucine Ile : isoleucine Ser serine Thr
threo i ne &u nfysteine Mt : nethionine du
glutan1c aci d Asp aspartic acid Lys : lysine Arg

arglnbne F@Scytgéfﬁéd'ne 180 Phe phenyl al anine Tyr
tyrosi'ne

RNA : ribonucleic acid

mRNA : messenger ribonucleic acid
dATP : deoxyadenosine triphosphate
dTTP : deoxythymidine triphosphate
dGTP : deoxyguanosine triphosphate

dCTP : deoxycytidine triphosphate

ATP : adenosine triphosphate
 EDTA : ethylenediaminetetraacetic acid
SDS : sodium dodecyl sulfate

Gly : glycine

Ala : alanine

Val : valine

. Leu : leucine

Ile : isoleucine

Ser : serine
Thr : threonine
Cys : cysteine

Met : methionine

Glu : glutamic acid
Asp : aspartic acid
Lys : lysine

Arg : arginine

. His : histidine
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Trp : tryptophan Pro : proline Asn asparagine dn :
glutam ne pdu pyroglutamc acid Sec sel enocysteine
Substituents, protecting groups and reagents
frequently wused in this specification are presented
by the codes described below. M nethyl group Et
ethyl group Bu butyl group Ph phenyl group TC

t hi azol i di ne-4(R)-carboxam do group Tos

p- t ol uenesul f onyl . fornyl Bzl : benzyl Cl12-Bzl
2,6-dPBﬁIorbU@%%?Yfgiﬁﬁ&gebenzyloxynethyl Z

benzyl oxycar bonyl  Cl-Z 2-chl or obenzyl oxycar bonyl

Br-Z 2ybr onbbeNE9FdR§car bonyl Boc : t-butoxycarbonyl
- 181 DNP : dinitrophenyl Trt : trityl

Trp : tryptophan
Pro : proline

Asn : asparagine
Gln : glutamine

pGlu : pyroglutamic acid
Sec : selenocysteine
Substituents, protecting groups and reagents frequently

used in this specification are presented by the codes described

below.
Me : methyl group
Et : ethyl group
Bu : butyl group
Ph : phenyl group
TC : thiazolidine—4(R)—carboxamido group

Tos : p-toluenesulfonyl

CHO : formyl

Bzl : benzyl

Cl,-Bzl : 2,6—dichlorobenzyl
Bom : benzyloxymethyl

Z : benzyloxycarbonyl

cl-z : 2-chlorobenzyloxycarbonyl
Br-Z : 2-bromobenzyloxycarbonyl

Boc . t-butoxycarbonyl
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Bum : t-butoxynethyl Fnoc : N-9-fl uorenyl

nmet hoxycar bonyl HOBt : 1-hydroxybenztriazol e HOOBt

3, 4-di hydr o- 3- hydr oxy- 4- oxo-1, 2, 3-benzotri azi ne HONB
1- hydr oxy- 5- nor bor nene- 2, 3-di car boxyi m de DCC :

N, N - di cycl ohexyl carbodi i m de The sequence

identification nunbers in the sequence 1listing of the

specification indicate the foll ow ng sequences. [SEQ

ID ] Thisg, s Hdlg,pase sequence of DNA (CDS)
encglc?ﬁ"%% Dot Sbnetly [SEQ ID NO 2] This shows
the am no acid seqguence of Desnocollin-3a. [SEQID
NO. S?rﬁhis'gﬁaﬁ§’ he base sequence of DNA (CDS)

encoding Desmcollin-3h JSEQ ID NO 4] This shows
the aBAo ati'd ?ﬁﬁﬁﬁﬁé?ﬁ%itbsnncolIin-3b. [SEQ I D

NOQ 5] Thi h fthe b CDS
encod'l"lﬁacI m%%lTéﬁf%Iﬁ%% c?a%%@#hi(s s%ovvs

the am no acid sequence of TMASF13. SEQ ID NGO 7
HOBt : 1~hy§&oxybenztr£§zo}e [ SEQ ]

HOOBt :
3,4—dihydro—3—hydroxy—4—oxo~l,2,3—benzotriazine

HONB : l—hydroxy—S—norbornene—Z,3—dicarboxyimide

DCC : N,N'—dicyclohexylcarbodiimide
guence identification numbers in the sequence

The se

listing of the specification,indicate‘the following sequences.

[SEQ ID NO: 1]

This shows the base sequence of DNA (CDS) encoding

Desmocollin-3a.
[SEQ ID NO: 2]

This shows the amino acid sequence of Desmocollin-3a.

[SEQ ID NO: 3]

This shows the base sequence of DNA (CDS) encoding

Desmocollin-3b.
[SEQ ID NO: 4]

This shows the amino acid sequence of Desmocollin-3b.

[SEQ ID NO: 5]

This shows the base sequence of DNA (CDS) encoding

TM4SF13.

[SEQ ID NO: 6]
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This shows the base sequence of DNA (CDS) encodi ng
TMASF6. [SEQ ID NO 8] This shows the am no acid
sequence of TMASF6. [SEQ ID NGO 9] This shows the
base sequence of DNA (CDS) encoding LY-6K. [SEQ ID
NO 10] This shows the ami no acid sequence of LY-6K
[SEQ ID NO 11] This shows the RNA sequence form ng

SiRNAla with SEQID NO 12.

[SEQ ID NO 12] This

showspit he B\ § canenseihor sty seqhidhae wt hTISESF1 D

NO 11. [SEQ ID NO 13] This shows the RNA sequence

[%ﬁé”&BgNékR bwith SEQID NO 14. [SEQ ID NO 14]
s"shows the RNA sequence form ng siRNAlb with SEQ

'D Nﬁ&é&%hdﬂ%@é BalNQ sdGlerdbe oSS COSe difoding TM4SF6.

seque

ormng siRNAlc wwth SEQID NO 16. [SEQ ID

NO. ]1..183,,This shows the RNA sequence form ng
@Pﬂl\l/}-\chéA'tﬁ]SEQlD NO. 15.

This shows the amino acid sequence of TM4SF6.

[SEQ ID NO: 9]

This shows the base sequence of DNA

[SEQ ID NO: 10]
This shows

[SEQ ID NO: 11]
This shows

NO: 12.

[SEQ ID NO: 12]
This shows

NO: 11.

[SEQ ID NO: 13]
This shows

NO: 14.

[SEQ ID NO: 14]
This shows

NO: 13.

[SEQ ID NO: 15]
This shows

NO: 16.

[SEQ ID NO: 16]

the amino acid sequence

the RNA sequence forming

the RNA sequence forming

the RNA sequence forming

the RNA sequence forming

the RNA sequence forming
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[SEQ ID NO 171 This shows the RNA sequence form ng
siRNAId with SEQID NGO 18. [SEQ ID NO 18] This

shows the RNA sequence formng siRNAId with SEQ ID

NO 17. [SEQ ID NO 19] This shows the RNA sequence
form ng non-silensing dsRNA1 with SEQ ID NO 20. [SEQ
ID NO 20] This shows the RNA sequence form ng
non-silensing dsRNA1 with SEQ ID NO 19. [SEQ ID NG -
21] This shows the ' SiNsPa wiittth SEQ
SEQ | BhiRcFhows ﬁq&%%&%%%g%]% ]flf'ﬁlhglgﬁoms the RNA
sequence formng siRNA2a with SEQID NGO 21. [SEQID
NRO© 123] This shows the RNA sequence forning si RNA2b
with SEQID NGO 24. [SEQID NG 24] This shows the
(BREe J&qdércdlorning si RNA2b with SEQ ID - 184 NO

* [iggglgkggé EEE'RNA seqguence forming giRNAld with SEQ ID

NO: 18.
[SEQ ID NO: 1B]

This shows the RNA sequence forming siRNAld with SEQ ID
NO: 17.
[SEQ ID NO: 19]

This shows the RNA sequence forming non-silensing dsRNAl
with SEQ ID NO: 20.
[SEQ ID NO: 20]

This shows the RNA sequence forming non-silensing dsRNA1
with SEQ ID NO: 18.
[SEQ ID NO: 21]

This shows the RNA sedquence forming siRNA2a with SEQ iD
NO: 22.
[SEQ ID NO: 22]

This shows the RNA sequence forming siRNA2a with SEQ iD
NO: 21.
[SEQ ID NO: 23]

This shows the RNA sequence forming siRNAZb with SEQ ID
NO: 24.
[SEQ ID NO: 24]

This shows the RNA seguence forming siRNAZb with SEQ ID
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This shows the RNA sequence form ng si RNA2c with SEQ
ID NGO 26. [SEQID NG 26] This shoW the RNA
sequence formng siRNA2c with SEQID NO 25. [SEQ ID
NO 271 This shows the RNA sequence form ng si RNA2d
with SEQID NO 28. [SEQID NO 28] This shows the
RNA sequence formng si RNA2d with SEQ ID NO 27. [SEQ
ID NO 29] This shows the base sequence of the priner

. SEQ I D NO 301 This shows the base sequence of

N?hezy[ari mer Y. [SEQ ID NO 31) This shows the base
uence of%%Fe prinmer Z.  Exanples Hereinafter, the

[EF séRt NPavéntion will be described in nore det ai

with reference t | es & @ €5.th SEQ ID
but i§hh%tSW?%ﬁﬂgﬁféggFﬁgqggﬁgeﬁgéﬁéﬁggreference

exanples. - 185 Exanple 1 CNerexpression of

NDes@®eol | in-3 in cancer By carrying out the

hybri di zati on nethod using nRNA derived from cancer
[SEQsd® ¥Ad ARNA derived from periphera

This shows the RNA sequence forming siRNA2c with SEQ ID

NO: 25.
[SEQ ID NO: 27]
This shows the RNA sequence forming siRNA2d with SEQ ID
NO: 28.
[SEQ ID NO: 28]
This shows the RNA sequence forming siRNA2d with SEQ ID
NO: 27.
[SEQ ID NO: 29]
This shows the base sequence of the primer X.
[SEQ ID NO: 30]
This shows the base sequence of the primer Y.
[SEQ ID NO: 31]

This shows the base sequence of the primer Z.

Examples

Hereinafter, the present invention will be described in
more detail with reference to Examples and Reference Examples,

but is not limited to the examples and reference examp;es.
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normal tissue, which are all extracted froma cancer
patient, a gene expression profile was prepared. As a
result of analysis of the gene expression profile, it
was found that the correspondi ng gene is expressed
highly in the cancer tissue. Particularly, in lung
cancer, remarkabl e overexpressi on was observed in
conmparison with the peripheral normal tissue (Fig.

Egampfgapple 2 Inhibition of cell growmh in human | ung
cancer cell line by adm nistering si RNA agai nst

L {5 @) 1 1ime3 chnosanast | | i ne
o%&}!i@gééé{bﬁ SENGe

6 purchased from American Type Culture
Col | ggt i L%) ly@sm@&%mdmiﬂatm niRRIVA b A0s dreg i eRNA
(I'nvi ro(g%ni;ﬁco toai ning 10% fetal bovine serum (JRH),
was__s

f - i ¥ St ¢pipheral
e SR e e e I DT

n%% ﬁ%\b%a% 1 oS u!aﬁ.fr&gtli:ébée%l %P as cahEeanpatient,

ereafter, siRNA was transfected.
Specifically, the si.RNA i Cta¥id ¥e0fi1€|lc@M¥hATysis
2 gL %’I‘P’éef%%%é’&qsflilﬁ- %ggéﬁ%%g?%gqméﬁo%ofl i n-3b gene
was manufactured by hybridizing_t Kj of hENALR
of r bfreweRe (SERF ?%ﬁlgn 1%60@91195&\‘3@%%8?%01 I\EIOh i
(siRNAla)). In the sane way, r.e ki.nd f _Si ] .
CWEIGSE@IGIﬁ%-PQn%\?F? %\%rﬁﬁ%ﬁ%?eég%ﬁ?ﬂ%ﬁ%di%?%ngahtg\%? tissue
ki nds of RNA fragments (SEQ ID NO. . 13.and_SEQ | :
Pasti¢sl®NDYb) inol uBECLRRCREY ESmﬁﬁHaé%b PBeﬁ%‘p%ngn was
(siRNAlc), or SEQ ID NO 17 and SEQ I? NO 1§_t. sue (Fi
obseRMAH)) cofpaali stouvikhide geripheral normal tis g.

1).

Example 2
Inhibition of cell growth in human lung cancer cell line by
administering siRNA against Desmocollin-3 gene

Human lung cancer cell line NCI-H226 purchased from
American Type Culture Collection (ATCC) was suspended in an
RPMI1640 medium (Invitrogen) containing 10% fetal bovine serum
(JRH), was seeded onto a 6-well flat-bottomed tissue culture
plate (BD Falcon) with a cell density of 1x10° cells/well, and
was culturéd in 5% CO; gas streamat 37°C ovérnight. Thereafter,
' siRNA was transfected.

Specifically, the siRNA having an activity of cleaving
mRNA of a Desmocollin-3a gene or a Desmoccollin-3b gene was

manufactured by hybridizing two kinds of RNA fragments (SEQ ID
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si RNAs were m xed by equal quantity and provided to
transfection (hereinafter, abbreviated as si RNAl). As
a control, two kinds of RNA fragnments (SEQ ID NO 19
and SEQ ID NO 20) having no activity of cleaving
MRNA in animal cells were hybridized in the sane way
for use (hereinafter abbreviated as non-silencing
dsRNAl ). 80 pnol of siRNAL or 80 pnol of non-silencing

dsR 0 : iy- VEWh| thensane ogey) , three
N%sll\f‘! %ﬁ@ﬂﬂ?&ébLﬁgf(g&p@ﬁA@%&& I (Invitrogen) to

X e e
tenperature for 20 m nutes erfi 8¢9 39l yhOPEQASD NO: 14
tup| khodadof oREAC F?g%ﬁfl{:ﬁrés%(? T\E:IFHZZG and the cells

were further cultured for_ 24 nggt herrzeld)s, or SEQ
(a&RBALD) | % &F0 ?P@Obﬁﬁégﬁeﬁﬁggﬁgo\?ﬁ?g seeded onto
96-wel | flat-bottomed tissuge . {4re Phafgiveirdkinds of
IDeND: déhsang SEQ3IDJ¥D: c]eqsl gﬂéﬁ an)d' Wer e

additionally cultured in the RPM 1640 j fection
sk RNBBtwegen) xeddrH afnR hGupEHiftH dpgaidettte SRR

in 5% CO2 gas stream at 37C for_two days. A t Kinds
(ﬁé&édﬁa\ﬁa&rr,eabbeelviahed FﬁSaﬁéRN%é%.| $ aaFOP‘égﬁi étﬂ?o in

-80C for 5 mnutes and then was left_at__the rgom. __.
i : no

JFERRAr ErHgRehes FSEONTDENO: ARY a3fedotiR st Qiord) having
cont ai ni ng 1% Pi coGreen (Ml ecul ar Probes) anj’@']bo/roidized in
AcEERAEyCOE3C 1 eal8tig fREN Bnozediall @?:_Ll,«\ﬁsw%%
thereto by 100 L/well and then the m xture was | eft cing
Ty sgﬁer@ﬂt‘tf@ﬁ:- usbe(ieafd aiaftyr abbseviaged PE vt XS Ml
intensity thereof at an excitation wavel ength of 485 ENAL
cgsgﬁ@riﬂ at g3N.AG\ S5¢ &1 RIAMebensp Iprafl bF5nent sikenehRg ds

Htent in ells was assayed. As a result, the cells
waadsman dsetdetc%dSW EL:E of Opti-MEM I (Invitrogen), was mixed with
50 pL of Opti-MEM I {(Invitrogen} to which 4 pL of Lipofectamine
2000 (Invitrogen) was added, and then was allowed to stand at
the room temperature for 20 minutes. The mixed solution was
all added to a cell cultureof NCI-H226 and the cells were further
cultured for 24 hours, and then cells were collected. The
collected cells were seeded onto 96-well flat-bottomed tissue
culture plate with a cell density of 3,000 cells/well and were
additionally cultured in the RPMI1640 medium (Invitrogen)
containing 10% fetal bovine serum (JRH) in 5% COz gas stream
at 37°C for two days. After the medium was removed, the plate
was left at rest at -80°C for 5 minutes and then was left at

the room temperature for 5 minutes. An aqueous solution

. containing 1% PicoGreen (Molecular Probes) and 1% IGEPAL-CA630
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si RNAI had the fluorescence intensity | owered by about
50% than that of the cells adm nistered with

non-sil encing dsRNAI and showed a statistically
significant difference (P<0.001) (Fig. 2A). Exanple 3
Decrease in expression |l evel of nmRNA of Desnocollin-3
gene by adm nistering si RNA agai nst Desnocol |in-3
gene The human |ung cancer cell line NCl-H226 used in

Ex | d. i . dhen th
(L@@%@S@@éc‘éﬁ%&sggg%%c%& :tﬂlg%gf.f)ggylb@‘@LY@Qlymr@ hen the

tonmed tissue
niXbeEs et orekt 1-omi dhrdted: o b e
£ $§a\ééé§§cm%me%%gtpﬁg9ge %%%%—%ﬁ%ﬁ%&ieﬁ%léggth of
4brm PEUSF T PAgEEaTT BRVSHERBET OF 337 ThehS PN comtent
ii?/ll\ali'sl TEowas A0eRYaE S t@%e%%gﬂt% the%gfgs %fedﬁp%'}@?? red with

about 100 ng of the total RNA  reverse transcyipii th
siRHRLite whe Thuorescenfg 1%’C99$?£é{|\?a?1”?€é%‘é?’¥2%5‘% 5% than

Transcription Reagents (Applied Biosystens l.nc. ) d
tREEOsdative wells tatmipHateyad atitdc Red™ e“tcﬁé‘rge%ighﬁm an

Using as a tenplate cDNA in an amount correspondi .
<howtl Hgtaan thoaldy edohifocens dbfEETERee BY. 06 (Fig.
expression | evel of the Desnocollin-3 genes was

zgﬁgayed using a quantitative PCR nethod by adding 5 L
of TagMan Uni versal PCR master M x (Applied

Bi osystens Inc.) and 5 RL of TagMan Reagents (Applied
Bi osystens Inc.) containing a prinmer set anplifying a
Elg{%ﬁ‘%l%e%uence deri ved

Decrease in expression level of mRNA of Desmocollin-3 gene by
administering siRNA against Desmocollin-3 gene

The human lung cancer cell line NCI-H226 used in Example
2 was suspended in the RPMI1640 medium and was seeded onto a
24-well flat-bottomed tissue culture plate (BD Falcon) with a
cell density of 1x10° cells/well. The cells were cultured in
5% CO, gas stream at 37°C overnight and transfected with an siRNA
in accordance with the method used in Example 2. After the
transfection, the cells were continuously cultured for 24 hours
and then total RNAs were extracted therefrom by the use of RNeasy
Mini Total RNA Kit (QIAGEN) . Using as a template about 100 ng
of the total RNA, reverse transcription reaction was carried
out with TagMan Reverse Transcription Reagents (Applied

Biosystems Inc.) in accordance with the protocol attached
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froma part of a first exon and a part of a second
exon of the Desnocollin-3 gene to prepare a 10 L of
reaction solution. In the PCR reaction, a cycle of 15
seconds at 95C and 1 minute at 60C was repeated 40
times after 2 mnutes at 50C and 10 mnutes at 95C.
On the other hand, the expression level of a f-actin
gene cont ai ned in the sane anount of tenplate cDNA

t]@g{ﬂ:{? :?ﬁesg]r& g8 gagg?ﬁl%écév%l 3 M GeNEhobmBeAgedd Bresponding

h was used as an
i nternal standard, I.nt | Wiclela 1omel 1
tailRg Wh ERprESEPE Rty Yt SRR, R Skpaidssibhereve
Desnocol |in-3 s _was decrease i . . ve PCR
OB GRpmPPSBRCAL LT A0S LB A T LT a3 o E2e4Te

non-si |l enci ng dsRNAI whi ch was used ne K2 i ed
nebnod &y ading o fL AT UnLusFFs LaghTe BEL M (applie

di fference (P<0.001) (Fig 2B). These results .
Bieygat enls tiinat. )t &med S bﬁtTQﬂM%? Reap Pnﬁﬁo@}ﬂi’l’oﬁd pigsystems

human | ung cancer cell line NCl -H226 s i nduce
Thbe) ctevrasag a pexpegsesbAmpdd&yisd %‘Nﬁése Sequengé/ derived

Desnocol i n-3a and Desnocol | in-3b genes. q? n of the
£18R a Qroreaseal Aiespresenand & RIS °§e§n%%‘6‘? 1
protein by admnistering siRNA agai nst Desnocollin-3

Degﬂscsmlhumww pasperecellD 1L nd NEACHROB SRl iR In
Exanpl e was suspended in the RPM 1640 W%§Iun1%rd ste
SpeRE ALA 8z ’d¢ciel bfflht sdbodhdseat tITEuan min

tﬁ% Fg?egggg?e BEFFa?gon) with a cell density of

XL8Sc CgLd s Thgp celhds WeFee s Wt tureském aBos@O2 and 10
é %B rgéawét %%teovernlght and transfected with an

m1nu¥és at 95°C. On the other hand, the expression level of

a B-actin gene contained in the same amount of template cDNA
was assayed with TagMan P-actin Control Reagents (Applied
Biosystems Inc.), which was used as an internal standard.
In the group administered with the siRNA, the expression
level of mRNA of the Desmocollin-3 genes was decreased by 85%
in comparison with the group administered with the
non-silencing dsRNA1l which was used as a negative control and
showed a statistically significant difference (P<0.001) (Fig.
2B). These results revealed that the inhibition of cell growth
of the human lung cancer cell line NCI-H226 was induced by the
decrease in expression level of the Desmocollin-3a and

Desmocollin-3b genes.

Example 4
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in accordance with the nethod used in Exanple 2. 72
hours after the transfection, the cells were washed
with PBS and |yzed with RIPA buffer [50 niV
Tris-hydrochl oride buffer, pH 7.5, 150 nM sodi um
chloride, 1% Triton X-100, 0.1%8DS, 1% deoxycholic
acid, Conplete Protease Inhibitor (Roche Di agnostics)
and Phosphatase Inhibitor Cocktail-2 (Sigma)]. In
order_ta uni e NURASNT ff QRldndean i3 parahentn &fy

Deicffeea}sfseﬁne,e’{ reestagrlng)uI{]nts of Rl PA buffer added to the

|1 s were det, ] ned. 4 q%gmqiﬂm;; ydree
A Eeite ﬁ%@}%%le[{sg?n Exanple 2. 20 gL of cell

| ysat e s subjected to S L Pl ey Yised g Kyedmple
wi t h &pe Bﬁ‘@@ni %?icoaﬁmgerraglggrﬁlt 0 é4%to 20% The

el ect rophoresed an par at,ed i q t
2 bR & o SRR BERLR e o€ seeded onto
conventi onal nethod and then re | in A 0with
25oheh} G ATaCE RSk 45 PRLEUES Ivieaitpd ST5mT Hith 2

skimred m k) at the roomtepperature r 0 :
célt idedessitne oif ilr’fl@rs et + HOERL Y Pr 33@@%&% Héégde{‘%t‘c’:ﬁﬁd 1
Get Signal (Toyobo Co., Ltd. solution 1 to hayetéan iRNA
55 QUG iy 8tireamdit 378Q overndghtiand§rapgLeGted LR 4 T

the roomtenperature for 90 mnutes, and then ?@‘rs? s after
1A 9 cdrefandenw it B atenuathod maasb i) EARRYDA, whf P WSs

obt ai ned by diluting HRP-1abel ed anti-nouse | &1 d with
+ RAtd e ddtimimnoBeecae Lhs wiealbovasbed ashth RBéa?fg yzed wi
Signal (Toyobo Co., Ltd.) solution 2, at the room
REBADSE A& e[ $@mMd TeiE-hydirauhliamiste dudifesd bt Pol 150 mM
after bl ocking, anti-p-actin antibody (SI%\Q vvari . .cid

01 aMQ +tRHCOATEN) 0alk@DI Latdapx ool ’

S?g?‘g}g %qto%%dﬁté JFﬂgocki ng solution, incubated at the

chRRILEEMBELALYEE tAhiB9tBrNYREeEheaDtlagnostics) and

Phosphatase Inhibitor Cocktail-2 (Sigma)]. In order to unify
the number of cells per unit amount of the lysate, the amounts
of RIPA buffer added to the wells were determined in accordance
with the fluorescence intensities in Example 2. 20 pL of cell
lysate was subjected to sDS-PAGE in polyacrylamide gel with a
concentration gradient of 4% to 20%. The electrophoresed and
separated proteins were transferred to a PVDF membrane (BIORAD)
by a conventional method and then were left in a blocking
solution (Tris-buffered saline, 0. 1% Tween 20, 3% skimmed milk)
at the room temperature for 1 hour. Anti-Desmécollin—3
antibody (Progen) was added to Can Get Signal (Toyobo Co., Ltd.)
solution 1 to have a concentration diluted to 1000 folds, was

incubated at the room temperature for 90 minutes, and then was
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left in a secondary anti body sol ution, which was

obtai ned by diluting HRP-1abel ed anti-nouse 1gG

anti body (I munoResearch Laboratories) with the

bl ocki ng buffer to 50, 000 folds, at the room

tenperature for 1 hour. The detection was perforned

usi ng Supersignal West Chem | um nescent (Pierce) in

accordance with the protocol attached thereto. In theci o

cgl l.s admini d Wk § Bolibesopnt sbhpnehhoh dediadtained by
les%eéinf ic Sﬁgﬁg’égggr ?%% ?rgm t he Desnocol [in-3a protein .

and t he 3 cql lin-3b_ L8l fgasn Pb&dy afInnunoResearc
dlﬂd’é‘?’tr}%ﬁ@%ﬁége%@é EB&Q g‘%& T00°kDa i n nol ecul ar

wei ght by neans_of e i,Ro gghN&d ., thel.) solution 2,
LaRagffeT 1§ H- 31 %Plctéeh'i ﬁggéggc???g bands were not

detected in the cell i niste W i Ret R asdB¥A control,
aﬂ'hées@ﬁé“H%’@P%EaBFreifrsﬂrgﬂEow'még Gtected in the

cells adm nistered with the non-sil i JsRNAl
afther delldcsk gy ﬂhitieﬁeécﬁilphaflﬁéggéﬁh&?%@g)t he ant ?%gdflo 2

agai nst the R-actin (Fig. 20Q). ge . pblockin
td mwreoatcainﬂmgtltﬁtmftﬂégb‘ﬂ:ﬁgyt%%%[ﬁi o%gﬁcweﬁtq the R oocirg
using - 191 anti-Desnocollin-3 antibod . d
56 bptioh) Shushatschat othe CRPREIRSEAL e fighaol finytes, an
cancer tissue was carried out using the .
Lapt | +es mmrdany Brdritiasaypo {ubiegenyhigECYRSTRPRa1Ned bY
Elite ABC KIT (VECTOR LABORATORI ES) was used for fghgearch
i THHDRS L ERPH Nibe Bp ciriti caiduse 498 pasihedy A1MEURARTE

attached thereto was immersed in xylene for 5 m ngtest the
LhBbERLLETES) WItH Q06 Bl bakbhgflouf Eemiteub0s 0PRi £RldSn G
In 90% 80% and 70% et hanol for 5 m nutes once,

rbSRRGGH NS tard #BRI B@dur. The detection was performed using
Supersignal West Chemiluminescent {(Pierce) in accordance with
the protocol attached thereto.

In the cells administered with the non-silencing dsRNAl,
specific bands derived from the Desmocollin-3a protein and the
Desmocollin—Bbjproteix1was noted at the positions near 109 kDa
and 100 kDa in molecular weight by means of the antibody against
the Desmocollin~-3, while the specific bands were not detected
in the cells administered with the siRNA. The same degree of
intensity was detected in the cells administered with the

non-silencing dsRNAl and the cells administered with the siRNA

by the antibody against the p-actin (Fig. 2C).

Example 5

Immunostaining of micro array of lung cancer tissue using
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in acitrate buffer with pH 6.0 and then autocl aved at
121C for 20 mnutes. After depressurization, the
slide was left in the citrate buffer at the room
tenperature for 20 mnutes, the buffer was washed out
by wat er-washing, and then the slide was imersed in
purified water for 5 m nutes. 3% hydrogen peroxide
was dropped onto the slide, the slide was |left at rest

ar{{h__%srﬁ batarz andildyoom tenperature for 7.5

mnutes, the reagent on the section was washed out
W th_purifi I ARG MBS mifveraethy of tthenaPBBuhgreagicer
ninugﬁgﬁh%%§g¥%%ﬁ%ﬁbrngl bovi ne serum attached to the

e44du g8 < EARREd Ot hE 1$8F EheNaRbd-bbeRowasingt Byt ibody

_ i ncubator” for 20 mnutes. After
(hErn? et BEVLASSERR (WheTor LABORATORIES) was
weRbpHEE B (TINSERT T O Il ¢ RO hae arr ot Test st
et Lo A1 A HRE BEERe AR SR ORI BB R i he RoE o
thiye Jommesolin 1ORtapERERBY FOR PAREEE A Bipal Tonr o0t
the section, and then the section was |eft

. res

80%y B0 #DAwEmnoihEorcagantesnorf sr&‘stl%e&r?l\%t/aes,ly\%aéﬂléﬁr%d
out with the PBS, the section was inmrersed in tQF @B§210C

1505 &ipiave dsuf fe CHOMSTEH 6 1 jand AsRafgrlaved 2
attached to the kit was dropped on the sec%hoa, and £t in

£bherD kautesct | Aft easidmfassurization, e m-hoEdLes 115
reagent on the section was washed out with the,PB%: the

chhes seedt O by BREtSedodm tempeRBS urer 9 m hFHEw tes

DAB substrate attached to the kit '
puffer was washed out by water-washing, and then the slide was
immersed in purified water for 5 minutes. 3% hydrogen peroxide
was dropped onto the slide, the slide was left at rest in an
jincubator at the room temperature for 7.5 minutes, the reagent
on the section was washed out with purified water and was
immersed in the PBS for 5 minutes, and then normal bovine serum
attached to the kit-was dropped on the section and then was
allowed to react in the incubator for 20 minutes. After
removing the normal bovine serum, the anti-Desmocollin-3
antibody (Progen) diluted with an antibedy diluting buffer
{(containing Tween 20) was dropped on the section and then was
left at rest at 4°C overnight. The reagent on the section was

washed out with the PBS, the section was immersed in the PBS

for 5 minutes three times, a biotin~labeled anti-mouse IgG
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was dropped on the section, and then the section was
allowed to react for 5to 15 mnutes. The reagent on
the section was washed out with purified water, the
section was inmersed in the purified water, the
section was inmmersed in a haematoxylin solution for 1
m nute, and then the section was washed with tap
water. The slide was inmersed in 70% 80% .and 90% d
seldtangl dtracHedritoutbe &atewapedpeBPRdePy, thgSection, an
i mersed in 100% et hanol for 5 mnutes tw ce, was
tHeARheegetninyl wae Teafit Btnreatetoxr Reminpies, Thy reagent
then was seal ed by a nounting agent. As a result of
oo hefs Vil dibrofwd haradmadasht meigeh viilieh RBSv dihes o1 was
strong stain was observed in the squanous cell cancer

ifctd i Aft Hh 8BS #6105 mEatite s]) a CETABISTAIN Blie,pSdeagent
mcro array of squanous cell cancer tissue G ade

e PR B0 Taa 05 58 58
S%J%ll?é/rg df% I13elf%t00at1 38 132 8% m2nbtbs? 3Thé tédgddtldn the
section,wés washed out with the PBS, the section was immersed
in the PBS for 5 minutes, a DAB substrate attached to the kit
was droppéd on the section, and then the section was allowed
to react for 5 to 15 minutes. The reagent on the section was
washed out with purified water, the section was immersed in the
purified water, the section was immersed in a haematoxylin
solution for 1 minute, and then the section was washed with tap
water. The slide was immersed in 70%, 80%, and 90% ethanol for
5 minutes once, respectively, was immersed in 100% ethanol for
5 miﬁutes twice, was immersed in xylene for 5minutes three times,
and then was sealed by a mounting agent. As a result of
observation of the stained image with a microscope, a strong
stain was observed in the sguamous cell cancer section of the
lung (Table 1).

[Table 1]

Summary of micro array of squamous cell cancer tissue

Grade Array spot Positive |}Staining score
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Sumof | - 58 46 79.3 12 |1l LCCa: Large cell cancer
I, I'l, and Ill: G ades of squanobus cell cancer If 11,
and |11 Exanple 6 Overexpression of TMASF13 in cancer
By carrying out the hybridization nmethod usi ng nRNA
derived from cancer tissue and nRNA derived from
peri pheral normal tissue, which are all extracted
froma cancer patient a_gene expression pLeL—rl e—Was$
e +

prepar ed] As_a [fesul.t]|af. |y +i@k | he gen
expr essi (APER of FPE J:‘-’ﬂ:l@q'jaounlgllg?hat t he
correspopdi ng gene is|expressed highly in the] cancer
tissue. |Particiifarly| in breakst cancdr and j te
cancer; Temarkaple o erexpres% on wag observed in
wonphri s¢fP wi t h|% he pe?ipheral nornal tissuel| (Fig.
3). - 194 Exanple 7 Inhibitiofp _of celjfl growth in
tooaan br ¢ést caffcer cgfl |ine }V admini st eri pg _si
L agai-nst—MSHFE3tgene—tHommam brepst cander cel | 4ine 1
T- 47D pulgshased|§rom |Mferican{Type Cul'ture Chll ectidn

S susperded—it—ar—RP |lo401§d|un1 3 14
{1 nvitroges) cohiami ni 1g4.20% f el @l bovilfe serut (JRH)
was seeded ontoja 6-wgll flat-pbottoned tissuejculture
pf?te (BleaIco$ilmﬁtr6asnell 1@nsity 3t 100, b0
ce

+++

| s/ welll , and was dult ured-#m5%€49 gas—s gleam A -
3LCevernsght.  lae 79.3 12 7
III
1CCa: Large cell cancer
1, 11, and III: Grades of squamous cell cancer I, II, and
r
II1
Example 6

Overexpression of TM4SF13 in cancer
By carrying out the hybridization method using mRNA

derived from cancer tissue and mRNA derived from peripheral

ient
normal tissue, which are all extracted from a cancer pati '

is
a gene expression profile was prepared. Asa result of analysi

of the gene expression profile, it was found that the

i i i e.
corresponding gene is expressed highly 1in the cancer tissu

le
Particularly, in breast cancer and prostate cancer, remarkab

i i i ipheral
overexpression was observed in comparison with the perip

normal tissue (Fig. 3).
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Thereafter, siRNA was transfected. Specifically, the
si RNA having an activity of cleaving nRNA of a
TMASF13 gene was manufactured by hybridizing two kinds
of RNA fragnments (SEQ ID NO 21 and SEQ ID NO 22
(siRNA2a)). In the sanme way, three kinds of siRNAs
were additionally manufactured by hybridizing two
kinds of RNA fragnents (SEQ ID NO 23 and SEQ I D NG
EX4mpB& RNA2b) , or SEQ ID NO 25 and SEQ ID NO 26
(si RNA2c) , or SEQID NO 27 and SEQ ID NO 28
IkiIRNV2en Jf cellogabwihuinKhursn df rea FNAsngere cailtedine by
by equal quantity and were provided to transfection

a&ﬁﬁﬁféf‘@fiﬁ? , s DIOMK ey 2d el apMss RNA2gene As a control,
kinds of RNA fragnments (SEQ ID NO 29 and SEQ ID

NO. %Qimm\’ﬁ{]&ép Aftdat toeOf T e vi-ngy DNA- G sd ntom

cells were bridized in the sane way for use

Arﬁ%:?{géﬁa‘f?ﬁ %@@f@vﬂ: fgc@§oH0@A§Ct?nﬁé§93@§Méd in an

non-si |l enci ng dsRNAl

5 r bo¥dn
ARy SEQ*’%Q&?QI‘W%%‘? LORCEe) pogame serun
I, C L of ctam.ne 200 n ) 1
(‘%%Ed w%ﬁose?cheéﬁ Peff ™ afzﬁ %lg:togmtt?ggn%gr g?%?‘éef%? rure

20 mnutes.. The m x i,0n saII d t
pfare BPcialean D etindetaity 8rer80r89pL8 Qeﬁs/"’e”
cultured for 24 hours, and then cells vve‘{l@ col I ect
anhewes| Cettegedeln sShef@ SIS HAD 6-ell SverRibfl
flat-bottonmed tissue culture plate with a cell denS|ty
Thérsafpen, 8ERNA/ves| taawsfefFeeddditi onal | y cul tured
in the RPM 1640 nedi um (I nvitrogen) containing %OO .
f et al Sivovi fiecablyim (IBRGLANA HpionD agaacsivesh ot S7eaving

for two days. After the nedi um was
mRNA of a TMA4SF13 gene was manufactured by hybridizing two kinds

of RNA fragments (SEQ ID NO: 21 and SEQ ID NO: 22 (siRNAZ2a)).
In the same way, three kinds of siRNAs were additionally
manufactured by hybridizing two kinds of RNA fragments (SEQ ID
NO: 23 and SEQ ID NO: 24 (siRNA2b), or SEQ ID NO: 25 and SEQ
IDNO: 26 (siRNA2¢), or SEQ IDNO: 27 and SEQ IDNO: 28 (siRNAZ2d)) .
Total four kinds of siRNAs were mixed by equal quantity and were
provided to transfection (hereinafter, abbreviated as siRNAZ).
As a control, two kinds of RNA fragments (SEQ ID NO: 23 and SEQ
ID NO: 30) having no activity of cleaving mRNA in animal cells
were hybridized in the same way for use {hereinafter,
abbreviated as non-silencing dsRNALl). 40 pmol of siRNAZ or 40
pmol of non-silencing dsRNAl was added to 50 pL of Opti-MEM I

(Invitrogen), was mixed with 50 pL of Opti-MEM I (Invitrogen)
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renmoved, the plate was left at rest at -80C for 5

m nutes and then was left at the roomtenperature for
5 m nutes. An aqueous solution containing 1%

Pi coG een (Ml ecul ar Probes) and 1% | GEPAL- CA630 (I CN
Bi onedi cal s) was added thereto by 100gL/well and then
the m xture was left for 20 m nutes. Thereafter, by
nmeasuri ng fluorescence intensity thereof at an

t&%Hilat PR owenEbeRek taind 8D oM andiarogengmasadded, and
wavel ength of 535 nm the DNA content in cells was

tBSSaad] e A6 5t £REWdom tERpeehturadivmistreirarted & h The mixed
si RNA2 had the fluorescence intensity | owered by

s8PeH o3 QP44 Q@‘j‘. 1 8atd Ao BheeTRlduladiBdoEt Br £8D wirtchthe cells
non-si |l encing dsRNA1 and showed a statistically

w%%gnfufﬁﬁgi chEﬁfé&nfgr(fﬁthQﬁé (Fhg- tHé) . cEXpEPheré

crease I n expreSS|on evel of nRNA of TMASF13 gene

cq%]ée%ggbm S | Cancer Qﬁ% rﬁstweTM%Fe]e’%iélﬁ%to Hfwell

breas ine T-47D used in

e RE R oared TR ERr il HEMY TR B e 3, 000
t Fal i th, d
cBbf Erokr) shaestel Aty ERe bty (F R e doid (the R 640
t t 37C dt t
oG T UG LA 00 TGS AR 34 P s
the transfection, the cells were contlnuousl .
58 UlQuged shrem BsuBS C afel (HEh dasi % RiAET Ehe medium was
extracted therefromby the use of RNeas M ni_ Tqt al
r&Ndvedr (1@ AGENe wasi hgfhsat regipladt eﬂag%uﬁoq{ﬁomﬁ@ut&ﬁ and

the total RNA, reverse transcription reaction was
than vizsedleft at the room temperature for 5 minutes. An aqueous

solution containing 1% PicoGreen (Molecular Probes) and 1%
IGEPAL-CA630 (ICN Biomedicals) was added thereto by 100 pL/well
and thén the mixture was left for 20 minutes. Thereafter, by
measuring fluorescence intensity thereof at an excitation
wavelength of 485 nm and at an emission wavelength of 535 nm,
the DNA content in cells was assayed. As a result, the cell
administefedwithsiRNAZhadthefﬂuorescenceintensitylowered
by about 30% than that of the cell administered with
non-silencing dsRNAl and showed a statistically significant

difference (P<0.001) (Fig. 4A).

Example 8

Decrease in expression level of mRNA of TM4SF13 gene‘by

administering siRNA against TMASF13 gene
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out on TagMan Reverse Transcription Reagents (Applied
Bi osystens Inc.) in accordance with the protocol
attached thereto. Using as a tenplate cDNA in an
anmount corresponding to 10 ng when converted into the
total RNA, the expression |evel of the TMASF6 gene
was assayed using a quantitative PCR nethod by adding
5 L of TagMan Universal PCR master M x (Applied

51 05y ghE ki o AL (30NN Reagent ot Badacdn Example

Bi osy nc.) containing a prinmer set anplifying a
T3iF SURRPRSER S FTF AP e B e e o
R aReroh R e PR T CTChBBoRAE R (BBCTRAG T e et
e TSRS R Bgt fEEofirgt n o

v -actin gene contained in the sane, : N
ol gt i st o s i R
inhaccomdanceetrish shei AEEPRS USeShd&r b?aF'?i?the 'gr%lfj%er the

admi nistered with the si RNA2, the expression _Level,pf ..o
LERNA felc tilon , TAHSEES lgavRr au59 Yl e9Be¢ For
conparison with the group adm nistered with the N
et e h eRTiaRNAIS RBAE entti tdrted thesgfaondnEhstafot Rieasy
control and showed a statistically significant ‘
vdifif @6eat R IOQDIAGEN].. 4Bying hege teapdpte about 100 ng
revealed that the inhibition of cell growth of the

%?Jgﬁ% RLeast RRANCEEvEEEE tiaesdripFhionsréadiien wis (GRrried
ecrease in expression |level of the TMASF13 gene.

o@s:a'm'l eI‘a%Man Reverse Transcription Reagents (Applied
Biosystems Inc.) in accordance with the protocol attached
thereto. Using as a template cDNA in an amount corresponding
to 10 ng when converted into the total RNA, the expression level
of the TM4SF6 gene was assayed using a quantitative PCR method
by adding 5 pL of TagMan Universal PCR master Mix (Applied
Biosystems Inc.) and 5 pL of TagMan Reagents (Applied Biosystems
Inc.) containing a primer set amplifying a base sequence derived
from a part of a fourth exon and a part of a fifth exon of the
TM4SF13 gene to prepare a 10 p.L. reaction solution. In the PCR
reaction, a cycle of 15 seconds at 95°C and 1 minute at 60°C
was repeated 40 times after 2 minutes at 50°C and 10 minutes
at 95°C. On the other hand, the expression level of a B-actin

gene contained in the same amount of template cDNA was assayed

_withTaqManB—actinControlReagents(AppliedBiosystemsInc.),
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Local i zati on of TMASF13 protein in a cell nenbrane
Human enbryo ki dney cells HEK293 purchased from
Anerican Type Culture Collection (ATCC) were
suspended in an Eagle's MEM nedium (I nvitrogen)
containing 10% fetal bovine serum (JRH), were seeded
onto a 6-well flat-bottonmed tissue culture plate (BD
Fal con), and were cultured in 5% CO2 gas stream at 37C

over ni ght.. The [ expr essi on
w%% o"Fags p‘é%"—%éf %%ﬁt%%fﬁ%ﬁ% a g DNA sequence
SEQ OD r 5 encodi ' i
§ r an&rbepgcﬁr egﬁ?ﬁg%?fg?,}%aﬁépi:ggﬁéﬁm' the expression

about

3XFLAG CW- 14- TNASE a [ i
LEVRT ok PR I AT 57 D e e e - i
of Opti-MEM | (Invitrogen),to whic L —aqi i
COnpRE LR T Egeogf?waiét‘%d‘é’rﬁte { AL LA nonssilencing

was |eft at the roomtenperature for

15
A oRYT €l Gh  6A5 1RSS4 35 FCREBTBLIE CEPTCECH (S Hoved @

HEK293 198 and the cells were cultured c N ly
stadi s bboalky | sigeificant | etfEarente &%??e@ﬁe’d g@f‘fs 48) .
wer e suspended in a solution for cell culture_an
The 86 Oreh] s wereesbutiddhamttdhie iphidrition Qf 885@0
tissue culture plate coated with 2% gel ati n, and e v
tBeldhtmenabtyastl taneerfoel24lhoerEr4 eves| 1odygsq Y the
i mrunost ai ned using a conventional method with
dédtba ELAGH MBxpasssbedylégeynef the FHIEFLlabeced-
anti-nouse |1gG anti body (WAKO) and the stained inages
were observed with a fluorescent mcroscope. It was
observed that the TMASF13- 3xFLAG fusion protein was
ELQﬁﬁiézgd in a cell nmenbrane (Fig. 5). Exanple 10

%anth of

Localization of TM4SF13 protein in a cell membrane

Human embryo kidﬁey cells HEK293 purchased from American
Type Culture Collection (ATCC) were suspended in an Fagle’s MEM
medium (Invitrogen) containing 10% fetal bovine serum {JRH},
were seeded onto a 6-well flat-bottomed tissue culture plate
(BD Falcon), and were cultured in 5% CO, gas stream at 37°C
overnight. Thereafter, an animal cell expression vector
p3xXxFLAG-CMV-14-TM4SF13 having a cDNA sequence (SEQ OD NO: 5)
encoding TM4SF13 protein was transfected. Specifically, about
4 puL of p3xFLAG—CMV—14—TM4SF13 was added to 250 pL of Opti-MEM
I (Invitrogen) and the mixture was mixed with 250 pL of Opti-MEM
I (Invitrogen) to which 10 uL of Lipofectamine 2000 (Invitrogen)
was added and then was left at the room temperature for 15 minutes.

The mixed solution was all added to a cell culture of HEKZ293
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I nteracti on between TMASF13 protein and integrin-a3 1
nmL of an aqueous solution containing 1 nM Cad 2 and
MgCl2, 10 mM Tris-HC1 (pH 7.5), 150 mM Nad, 1%
Brij98, and conplete protease inhibitor (Roche) by
one particle per 7 nL was added to NMDA-MB231 cel

cl one strongly expressi ng TMASF13- 3XFLAG fusion
protein and the m xture was left at rest on ice for

20
2Rtk & Scet herane kusingetheontihsousdya argihepe cells were
control, MDA-MB231 cell clone obtained by

chiansteat i NtneRFLAG (/-dedl 1 Siggrm)susperidesed n g péution
sane way. After collection of the cell Ilysate, the

! ed Gellre! ¥sat 6,008 subjlecwedet seadednonitbugaht-well
fggpggg?i%ﬁ at fS, 000 rpmfor 30 m nutes, thereby

£38kL BBLIARLNE] o SHBEIA BRY pISRd cobtproketh 13 apdadsiar and

darry ‘was ad the col'l ected solution and then

w%ggrﬁbéﬁt&%$ﬁgigL%h§Eh?@a'E&r 24193uragi takedcal1dGrere

peinatant was col |l ected by

15@%3[5?5@%@ Gt L1093l AERALALIOR NG IAN LAEIELAG M2

-si zed centrifuge and

then was | nmunqprecj pi.tat ed %ﬁ 9 4ohsef TIgG antibody
B POr dSaNegs Bk Pty L COrSs So Reget) 196, 2
protein G agarose slurry and - rot ting! i gl 4 aliiescent
(WREOY apdrdhastagnes llﬁgﬁ%ﬁr%?r%%g’e neéia 've control,
4 g of noni muni zed nouse IgGg gRgE S _3Y8$ac fusion
rdddescore 5 Ltorapr ePerrvedafirbs ?I%ﬁ@§g§233 en
added, and the m xture was rotational | Ggg}at d at
ptGtiedm Admusalipes daper mﬁla‘mtm%ar‘%o 'byrS ‘
performng a centrifugal separation to the agitated
solution with a small-sized centrifuge and then the
preci pitated protein G agarose was
Example 10
Interaction between TM4SF13 protein and integrin-a3

1 mL of an aqueous solution containing 1 mM CaCl; and MgCla,
10 mM Tris-HC1 (pH 7.5), 150 mM NaCl, 1% Brij9s, and complete
protease inhibitor (Roche) by one particle per 7 mL was added
to MDA-MB231 cell clone strongly expressing TM4SF13-3xFLAG
fusion protein and the mixture was left at rest on ice for 20
minutes, thereby lysing the cells. As a negative control,
MDA-MB231 cell clone obtained by transfecting p3xFLAG-CMV-14
(Sigma) was lysed in the same way. After collection of the cell
lySate, the collected cell lysate was subjected to a centrifugal
separation at 15,000 rpm for 30 minutes, thereby collecting the

supernatant. 50 pL of protein G agarose slurry was added to

the collected solution and then the mixture was rotationally
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washed with 250 L of the solution used for the cel
lysis four tinmes. 65 L of the agueous sol ution used
for the cell lysis and 75 L of Laenmi's sanple

buffer (BIORAD) were added to the washed protein G
agarose, the m xture was processed at 95C for 5

m nutes, and then a liquid fraction was coll ected. 10
L of the cell-lysate was subjected to SDS-PAGE in 7.5%

pol yacryl am de gel. The el egctr I angasepanaketded by
asﬁvéta&?fé?sa%eﬂgct‘?‘éﬁﬁ'?]e‘?r}?ete'd t%glea%%@%f%%g%‘gr ane (Bl ORAD)
by a conventiopal _nethod fithd Rc@ thiteakisbution
pesEerrdnd Fﬁ?gtﬁhf?%?gds%%?(?%.ﬂlco?/ott'll']weer?@ 20, 3%
skimmed mlk) at th roomte A r.e I theROWE
bgntheruae énﬁFﬂB&gyseéﬁ wﬁf%& g&d? atg &n ' Gat
Signal (Toyobo Co., Ltd.) solutign 1 so, as .t  bod
iomncepreatipdt atiedue e @ddd nod G 8%&?‘:}7\@33“ '%‘ilg%%:%%%z?? ibody
- 200 the roomtenperature for 90 m nutes, and &hgﬂd
(@snlieidn)i mmal 12eSopdary BROEddy G AIFEOFH, Swi"¢R Ras
obtai ned by diluting HRP-labeled anti-nouse A%E As a
EtIeta 10lymayiaRedear chel abetarer Bés 1 °F nf&an® GRRUTS-
Si gnal (Toyobo Co., Ltd.) solution 2, at the room " )
ral BbRtEOL, 14 NoUsE nbs iamedaed/Bousatkdh, (Rpp ystems

bl'ocki ng, the noni nmuni zed nouse 1gG (R&D Systens)

v&% agded 150538 E PRveeancorapmtoss SNy HREJTREP added,
008 fol ds with the bl ocking sol ution, incubated at

¥ t'i%omik%m_%f abur Bof €1 80al Iy naEsatedcht d°C fargd hours.

secondary anti body sol ution, which was obtained b

’%‘el Lgd;#%dﬂﬁﬂ@%seckém&emEpé:gﬁbﬂmiriq)cmygentrigugal
mmurfoResear ch Laboratories) with the bl ocking buffer
sté)%a%le%%% qlyls 5 e 48 rOOTUE Bower Bt hire dall-$iczed
centrifuge and then the precipitated protein G agarose was
washed with 250 pL of the solution used for the cell lysis four
times. 65 pL of the agueous solution used for the cell lysis
and 75 pL of Laemmli’s sample buffer (BIORAD) were added to the
washed protein G agarose, the mixture was processed at 95°C for
5 minutes, and then a liquid fraction was collected.

10 pL of the cell-lysate was subjected to SDS-PAGE in 7.5%
polyacrylamide gel. The electrophoresed and separated
proteins were transferred to a PVDF membrane (BIORAD) by a
conventional method and then left in a blocking sclution
(Tris-buffered saline, 0.1% Tween 20, 3% skimmed milk) at the
room temperature for 1 hour. Anti-FLAG-M2 antibody (Sigma) was

added to Can Get Signal (Toyobo Co., Ltd.) solution 1 so as to

have a concentration diluted to 1000 folds, was incubated at

- 200 -



was perfornmed using Supersignal West Chem | um ne scent

(Pierce) in accordance with the protocol attached

thereto. A signal derived fromthe TMASF13-Fl ag

fusion protein by the anti-f |ag-M anti body was

detected fromthe i munoprecipitate by the

anti-integrin-a3, while a signal derived fron1the

anti - Fl ag- M2 anti body was _not detected f .
theodoen bﬁmpﬁéath¥85r8@| E‘FPHFEE'n@BgT cggitsr gett in @

No signal was detected fromthe_ inmmuno eclpitate ;
sebendatry- antegein- a8lukdonhe WhpFEIHES Sg%FﬁB o' By® P uting

i mrunopr eci pitated negative control accordin to
HRBﬂnabemedeannmumeusgcﬂgGEﬁaﬁab@dyl(ﬁWWEPQBngﬁrCh

bet ween TMASF13 protein and integrin-a5 201 1 nl of
LaBoggueetiessolntdaonGetns agna hg( Toyaracker2 Hed- P\/gftﬂ]?‘tlon 2

10 MM Tris-HC1 (pH 7.5), 150 mM NaCl, 1% CHAPS, and

2EUHY £b6m tRinplerasm s bbbilt bout Rodte) iegadiopaprt Epd, after
per 7 nL was added to MDA-MB231 cell clone strongly

pEYRKEST, NEnd MASHImAmax F£AS ndussé AyGar ¢RePrSysitemyk was added
mxture was left at rest on ice for 20 mnutes,

RD§E LYSeNg toecohtEstids @iDegedite 1000 rinlds with the
MB231 cell cl one obt ai ned by transfecting

b%??ﬁ&ﬁ?’%#Yu{iong | QERb MR laxsethel rdoie tempe nemyure for 90

ction o the cell Iysate, the collected
cel

| sat ab1lutepn) arhideh
I e 3 o e A e e

0 %ggb@%o% ﬁéﬂ InchHR?_ %I%L?P'l E)an %g%rd_ Q%Em?e? %@Gm\/*;?ulrb:dy
(gmgglrn%t al :ﬁ%r;:\%gsxf,@a I 4 edeosa 1céh0\{:%{é1'lﬂ.l?3tcklﬂbe buffer to
50,000 folds, at the room temperature for 1 hour. The detection
wasperformadusingSupersignalWestChemiluminescent(Pierce)
in accordance with the protocoi attached thereto. A signal
derived from the TMASF13-Flag fusion protein by the
anti-flag-M2 antibody was detected from the immunoprecipitate
by the anti-integrin-a3, while a signal Qerived from the
anti-Flag-M2 antibody was not detected from the product of the
immunoprecipitated negative control. No signal was detected
from the immunoprecipitate by/the anti-integrin-a3 apd the

product of the immunoprecipitéted negative control according

to nonimmunized mouse IgGl.

Example 11

Interaction between TM4SF13 protein and integrin-ab
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performng a centrifugal separation to the agitated
solution by the use of a small-sized centrifuge and
t hen was i mmunopreci pitated by adding 4 g of
anti-integrin-a5 antibody (Sigma) and 12.5 gL of
protein G agarose slurry and rotationally agitating
the m xture at 4C for 4 hours. Asa negative control,
4 g of noni muni zed nouse 1 gGl (R&D Systens) was

added; }20 P anla QlhePliotoilntEongarmsei ming dyndEaCe pand MgCla,
added, and the mxture was rotationally agitated at

1§Gp0% 1 #5DAKIS (pil?, SYpETHBLIAINaTS TH AR hypnd complete
performng a centrifugal separation to the agitated

sol utiaon.w.tf: -y e pafrtde lengerhénmk heas added
pﬁ?&@?ﬁ?’t é%%gﬁ?g?g?%é%ﬁgé%se V\Es washed with 250 gL

t%gM@Qg-yB?ﬁléu%i_e O%ﬁ%‘i’lef QU 1A% 168 ek s gD M AS ATESs- 3X FLAG

_ aqueous solution used for the cell
bLeh SR ol KMy P kol ke fox 20
g oA LTS el 20 Fpgeave Hoanzol.
payiah amdesaars SEberbl PR GE e g Baxring o2
Bk ouns s s A s A 0 POESAPRTE Fhe o2
STt he 9] letcarboe bdWAR R Y THE IR B e rL Fugal
Eahat (SowarRb 0 sy LI aEnphege etehy FRIgEreing the
concentration diluted to 1000 folds, was incubated at
éll.ﬁ?eafr%?éﬁﬁ@ﬂp%roahw off proBeini Vﬁuagsroaﬁdsﬂ.ﬁgﬁy\,\]ggm afided to

the collected solution and then the mixture was rotationally
agitated at 4°C overnight. The supernatant was collected by
perfofming a centrifugal separation to the agitated solution
by the use of a small-sized centrifuge and then was
imnuﬁoprecipitated by adding 4 pg of anti-integrin-ab5 antibody
(.Sig'ma) and 12.5 uL of protein G agarose slurry and rotationally
agitating the mixture at 4°C for 4 hours. As anegative control,
4 pg of nonimmunized mouse IgG: (R&D Systems) was added, 12.5
ulL of protein G agarose slurry was then added, and the mixture
was rotationally agitated at 4°C for 4 hours. The supernatant
was removed by performing a centrifugal separation to the
agitated solution with a small-sized ce.ntrifuge a_md then the
pr.ecipitated protein G agarose was washed with 250 pL of the

solution used for the cell lysis four times. - 65 pL of the
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secondary anti body sol ution, which was obtained by
diluting HRP-1abel ed anti-nouse |1gG anti body

(I munoResearch Laboratories) in Can Get Signa
(Toyobo Co., Ltd.) solution 2, at the room
tenperature for 1 hour. As a negative control, after
bl ocki ng, the noni nmuni zed nouse 1gG (R&D Systens)
was added so as to have a concentration diluted to

ﬁ%@%ufsobgkmbh ided folrothene Kb/ Lysienanfintubht @f Lasmmli’s
e roomtenperature for 90 mnutes, and left_in a

3aEARIaRE FI | (BIORAT| weiren addec: lronddhe snshiatedanFein ©
di 'uting HRP-1abel ed anti-nouse |19G anti body

'PB%OR eanGht Lahoyakopiesdsved hat IB5%] foki hgninMtes, and
atga 88‘ fg\ [ ds, at thgsroomten'perature for 1 hour.

et1 ‘E#ﬂi" f%:ﬁﬁffww%MSémgacSuper& gnal Wést
escent (Pierce) 203 in accordance with the

pr Ot ocal dher @lasd yedsIS<rRGRIén 7.5%
TWSF%’% 'I‘—‘? ?H%%onﬂpr ?%trﬁébémh'?jeantl -flag- M

Sy ar ety decj o0t ednll QTeiheopliiteaRie ol separaiied

n-a5, while a S|gnal derived fromthe

ant i -,FI a nt i bo t b ¥ He t [®TORAD) by a
BRIRIG g‘feﬁehat rfﬁgnoprem hidat %ﬁ i

negati ve control.
No signal was detected rom | D4 &1 1yi
QI RS, T RO Sithd LD TPt S oL g SeLmion
nmunopr ec t at ed ne ti,ye.contr
'mm hpnﬁﬁal ﬁpp' 9% Iléxﬁ ?é ﬁ%&:ﬁ&d hQ:Lk) at the

ratron 1 n cel
%%2&32%3%&%’&&%;&%{ ;ﬁa&%ﬁ%&‘;@f@ v@éa?gfﬁoag"tsmm
;C;C?QC? Ite; tégn ereptr esslsgen%i n(T%%rg%)no %roeés&,td.) solution so as to
have a concentration diluted to 1000 folds, was incubated at
the room temperature for 90 minutes, and then was left in a
secondary antibody solution, which was obtained by diluting
HRP-labeled anti-mouse IgG antibody (ImmunoResearch
Laboratories) in Can Get Signal (Toyobo Co., Ltd.) solution 2,
at the room temperature for 1 hour. Asa negative control, after
blocking, the nonimmunized mouse IgG; (R&D Systems) was added
so as to have a concentration diluted to 1000 folds with the
blocking solution, incubated at the room temperature for 90
minutes, and left in a secondary antibody solution, which was
obtained by diluting HRP-labeled anti-mouse IgG antibody
(ImmunoResearch Laboratories) with the blocking buffer to

50,000 folds, at the room temperature for 1 hour. The detection

was performed using Supersignal West Chemiluminescent (Piexrce)
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cancer cell line MDA-MB231 and the phenotype on an
extracellular matrix coat was observed. Specifically,
an animal cell expression vector having a cDNA
sequence (SEQ ID NO 5) encoding TMSF13 protein (SEQ
ID NO 6) was introduced into the cells, the human
breast cancer cell |ine MDA-MB231 transiently
expressing the TMASF13 protein was seeded onto a .
186 aweblrdahlet whoht thedprotocelcattacked) sheregp. A signal
Fal con) coated with lamnin which is a ligand for

deRt egn Frakh GheaTHdSWERIFlhbatfusdonopseteisskhy &EBBture
plate (BD Falcon) coated with fibronectin which is a

ahicgamd abom2i ahegbedpwals denecteenfrom thghdmoupopregipitate
observed when the seeded cell lines were cul tured -

04y L8l b alebd wBdiema( snynklodger)i ved: faotm the
b%oi/glieet%&%lbg\%%%\eﬁlﬁéegém As a nega;@inve control, an

aﬁ‘&ii'l’.%llag;egﬂ'z Eﬁ@iﬁé&&%é/ @6ltofe t 8XPEASHIdIY thecrpduteiat the
was i ntroduced into the cells in the sanme way. In the

1 i . . b ; deltecte
1&@%ﬂﬁp%gﬁgfi§g%%ld3{§§§% vel EolRsodbsaiyefdi it wais ted

nco the fibronectin coated plate,

th t [ f I ] ]
£ P BB OERERICHOEE. PmbaE S i TR oCha Loy o £he

BB B, ) Enilab il 6480 RGP 0 adttssaboratng
determ nation of base_sequence of cDNA encodi ng
t?N@SPH““Ué’ilﬁ&dagloélsﬁeﬁﬁ%gTe cDNA derived from human
breast cancer <cell line HCC70, the PCR was perforned
with primer X (SEQ ID
Example 12
Variation in cell form on extracellular matrix coated plate due
to expression of TM4SF13 protein

TM4SF13 protein was transiently expressed in human breast
cancer cell line MDA-MB231 and the phenotype on an extracellular |
matrix coat was observed. Specifically, an animal cell
expression vector having a cDNA sequence (SEQ IDNO: 5) encoding
TM4SF13 protein (SEQ ID NO: 6) was introduced into the cells,
the human breast cancer cell line MDA-MB231 transiently
expressing the TM4SF13 protein was seeded onto a 96-well
flat-bottomed tissue culture plate (BD Falcon) coated with
laminin which is a ligand for integrin-o3 or a 96-well
flat-bottomed tissue culture plate (BD Falcon) coated _with

fibronectin which is a ligand for integrain—opS, and then the

phenotype was observed when the seeded cell lines were cultured
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NO 29) and priner Y (SEQID NO 30). In the
conposition of a reaction solution for the reaction,
using as a tenplate 10 ng of the cDNA, 50 L of the
reaction solution was prepared by adding 1 L of

KCD- pl us DNA Pol ynmerase (Toyobo), 300 nMpriner X
(SEQ ID NGO 29) and 300 nMpriner Y (SEQ ID NO 30), 1
MM MpSO4, 200 M dNTPs, and 5 L of 10xKOD- pl us Buffer

{ bes RERukE BLi Y Dirogersy eliehoht 1% EebadPovine
gé‘%g@ogc}ltsl%eﬁcoﬁ%g at uSSgI: and 1 mnute at 72C was

Gt eg53% bl 18S valf L&t 2ol B 861imé1l AQ edpression vector
y garose gel el ectrophoresis, the DNA

ffa nment ¢ ! A¥trodfiBBanast eother cetlls Bin the
ex SHH a3 %‘Ee %Rk%rsgguct °t0 1000 fol ds and

using 1 L thereof as a tenplate, the PCR was
?%?“?d’f%‘d vvith primer X (SEQID NO 29) and prinmer Z

(SEQ I D NO. In the co Wred that
sol ut |IdhtP8rg¥ P (SRR S "%8%&4&35@_? %quraegé??i%on aton

sol uti on was prepared by Qdd beBte, the
e diardainpgogt e IRS ﬁ@‘ggh p%a%%’%@%d‘?%c’o% fol g’s 1

L of KOD-plus DNA Pol ynerase (To , il

K (SEQLODOiOre 2d5 WP §99Prﬁﬁ15§§fii %ﬁé‘?%e( g%%q]qgl %cgq s were
31), 1 MM MyS04, 200 pM dNTPs, and 5 L of h
+ERIEBE pl i sCBUPA BESPIT oY ER) the 1acs eFRIeRaed; group and the
solution was migrated and the DNA frag ng
ﬁ@féﬁg@c@@lm@gmbm-lmbmduﬁﬁébgm’épcb'ﬁ%gr ¥ usi ng

agarose gel electrophoresis. The remaining 45 L was
purified using MnElute PCR purification kit (Q agen)

.and then was treated with restriction enzynes Kpnl

ﬁ@ﬁe%@ﬁbe EREmpB¥FLAG CW-14 (Signe) was al so treated
th restriction enzynes Kpnl and Xbal. Each of the

Qi\léniﬁaggﬁat Setermination of base sequence of cDNA encoding
TM4SF13

| Using as a template cDNA derived from human breast cancer
cell line HCC70, the PCR was performed with primer X (SEQ ID
NQ: 29) and’ primer Y (SEQ ID NO: 30). In the composition of
a reaction solution for the reaction, using as a template 10
ng of the cDNA, 50 upL of the reaction solution was prepared by
adding 1 pL of KOD-plus DNA Polymerase (Toyobo}, 300 nM primer
X (SEQ ID NO: 29) and 300 nM primer Y (SEQ ID NO: 30), 1 mM MgSQq,
200 pM dNTPs, and 5 pL of 10xKOD-plus Buffer (Toyobo) - In the
PCR reaction, a cycle of 15 seconds at 94°C, 30 seconds at 58°C,
land 1 minute at 72°C was repeated 35 times after 2 minutes at

94°C. After migrating by agarose gel electrophoresis, the DNA

fragment corresponding to about 745b was confirmed. By
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was purified using PCR purification kit (Q agen), a
ligation reaction was performed using DNA Ligation

Kit ver. 2 (TaKaRa Bio), the products were introduced
into E. coli DHs5a (TaKaRa Bio), followed by the

sel ection on LB agar nmediumcontaining anpicillin. As

a result of analysis of the clone sequences, an

ani mal cell expression vector p3xFLAG CW- 14- TI\/IflSFl?:h c

vin DbAR SSAMEREE HooBQ00DENDds5andnesiinggl pL thereo

dr'i‘%ﬂ%l]—'%g llglrlgtel nﬁSEQ IEEKOEIO 6) was obt ai ned.

Rl el §f5Fa fXATME PR wdB0pe FebAtbd shimniprdimes! BnéSER 1D 102
Hufran east’ cancer cell 1Tine NDA-MB231 expressing

SE13- Gof ysd 3 y HumAntheeasmpoantépn of a
SIS RS S R )

urchased from Anerican Type

%%%lﬁ%%c{ﬁﬁgﬁ@ r%%ﬁ%??e%%e 1l BfAkhe reaction

nvitrogen) containing 10%
fetal bovine serum (JR was .seed Os & 2t Meldbtained
galatiss WeseRTEPRIGE bngq(b’rrég p]I g‘?‘eS?B%Héafg%n), and
cultured in 5% CO2 gas strea 3 over iy ght -plus DNA
bghdidutiag, the BGR RAPUET t%@&@i&’éﬁs'vgd{ﬂo%% KOD-p_us
p3XFLAG CW- 14- TMASF13 havi ng.a C uenc ltha 300
BNG yrByr asiee dFiavp P sERd B%Pgﬁﬁ‘e\ﬁa t‘?gﬂs?gclﬁ%é%
Specifically, about 4 of p3xFLAG CW- 14-T
nMpEdeed 7 of SEID ID HO: %Em.- WEmM MaBRei t?éée’ﬁw‘ﬁg@%‘ and 3
the m xture was mxed with 100 L of %ﬂti-l\/E I tion
1l i trigen-gisiictter L(Tyahpof edt #h RE fglﬁoreac
(I'nvitrogen) was added and then was left at the room. - to
dETpelat Was fiyrdtediand dshe THA nf 5ameRt (FPHHE TR

all added to a cell culture of MDA-MB231 and the .
S6hS OEsIS Waks tdeif rhédnestingragarose gel electrophoresis.

The remaining 45 pL was purified using MinElute PCR purj.fication
kit (Qiagen) and then was treated with restriction enzymes Kpnl
and XbaI. The p3xFLAG-CMV-14 (Sigma) was also treated with
restriction enzymes Kpnl and Xbal. Each of the DNA fragments
was purified using PCR purification kit (0iagen), a ligation
reaction was performed using DNA Ligation Kit ver.2 (TaKaRa Bio},
the products were introduced into E. coli DH5a (TaKaRa Bio),
followed by the selection on LB agar medium containing
ampicillin. As a result of analysis of the clone seguences,
an animal cell expression vector p3xFLAG—-CMV—-14—TM4SE‘13 having |
a cDNA sequence (SEQ ID NO: 5) encoding TM4SF13 protein (SEQ

ID NO: 6} was obtained.

Reference Example 2
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18 hours. As a negative control,

p3xFLAG CW- 14- TMSF13 was transfected in the sane

way as being descri bed above. After collecting the

cells, the collected cells were suspended in the

Dul becco's MEM nedi um (I nvitrogen) containing 10%

fetal bovine serum (JRH) and 500 g/m 418

(I'nvitrogen) and were cultured in 5% CO2 gas stream
Bata37G shaverst dfy clomnee off dwade hready cangy &&ldg, 11ne
were diluted to 5 folds, were suspended in the

MDA-MBRAI s HyEM sreidi U M4 SR 330gdMG dormiamimg tRIR

fetal bovine serum (JRH) and 1000 g/m (418

(1 nvi thegenpreasdt weneeculineedell MDX-MB23bopwphaged from
stream at 37C for 6 days. The cells resistant to 418

AR ol IBgdedbuldndnidd Mg atislar | (ATCE)S weey frspehdgd n an
t he Dul becco's MEM nedi um (I nvitrogen) containing 10%

tll ccdoy Mrer Bed ih (IRK) taedeh008ogt 8in{¥d 8 0% fetal bovine
(Invitrogen) so as to be 0.5 cells/well, and the

it eraf)! | spder R RROMAtND @ - ROt Weflat~-bottomed tissue
flat-bottoned tissue culture plate (BD Fal con). The

cgrr.gtgflﬁl}renac’ﬂ(]{ascé’ve@% %lré)ﬁ%?lqe,d_ahﬂ he tHebees0s8 dEMgas stream

nvi troge containing 10%fetal bovine serum
o5 STeranence | arienes bretr 1 FhotBUER ; PEL pRRESREpn
‘et o S o3 PDASER e (s 10
vsh Seading TUISERS AT el oA bEBTALPRCEe Specifically,
col |l ected cl ones was assayed by fl uorescent, f

QW
abpudnek g 1 RIRFLAG QN i TSR Mvathad to 100 pL of
(Sigma). Specifically, the cells were fixed wth PBS

Qpdrit-MEM Ag (205 paragen hal ahjide mjgtare was mixed with 100 pL
of Opti-MEM I (Invitrogen) to which 4 pL of Lipofectamine 2000
(Invitrogen) was added and then was left at the room temperature
for 15 minutes. The mixed solution was all added to a cell
culture of MDA-MB231 and the cells were further cultured for
18 hours. As a negative control, p3xFLAG-CMV-14-TM4SF13 was
transfected in the same way as being described above. After
collecting the cells, the collected cells were suspended in the
Dulbecco’ s MEM medium (Invitrogen) containing 10% fetal bovine
serum (JRH) and 500 pg/ml G418 (Invitrogen) and were cultured
in 5% CO, gas stream at 37°C for 6 days. The grown cells were
collected, were diluted to 5 folds, were suspended in the

Dulbecco’s MEM medium (Invitrogen) containing 10% fetal bovine

serum (JRH) and 1000 pg/ml G418 (Invitrogen), and were cultured
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washed with the PBS, were suspended in 200 pL of a
reaction solution (PBS containing 1% bovi ne serum

al bum n, 0.1% sodium azide, and 0. 1% saponi n)

containing 0.2 g of anti-FLAG M2 antibody (Sigm) or

noni muni zed nouse 1gGL (R&D) as a negative control,

and were left on ice for 30 mnutes. After washing

the cells with the reaction solution, the cells were,
ifUsRendetad Btaesacandaryc afivr bodawol ulthencebl s registant
by diluting FITC-|abeled anti-nouse 1gG anti bodty ,
OV Wer- 50011 ekdsdbya tiHei sy dfi lubéonasas peyformed with
solution, and were left on ice for 30 mnutes. 208 B

\ Y.
WRShiAGLhe’ geMEs wbthukhe Inedtrogengokbonkahning 10% Tetal
suspending the cells wth the reaction solution, and

then _a | N u | Y B S I i idy erACSio as to
by, Heesgé?#é‘ngféﬁgx%é%sg? %%c'%]ﬁgl TMA- SF13- 3XFLAG f usi on

b%: gfﬁ?L'&le\gﬁ%?wﬁillecgﬁg- ctExapRhettd kehiki veee skteded onto a

el RGman tung “cancer cell line by
G R {43 R Tt ek e
RPN ER) e 0 ERPRTPSEon Cont i aree r0% Porar o
N e
ok Gan Gevaroacns; oo sl sl AT 1
oo homy Ensse ot S5 PSPl Pl [ oo
tgcaegsovﬁrg?aig,xaegd ?:I;l(jeangX; dseededteod onto a 24-well flat-bottomed
tissue culture plate (BD Falcon) in the same way. The
expression level of TM4SF13-3xFLAG fusion protein in the
collected clones was assayed by fluorescent flow cytometry by
the use of anti-FLAG-M2 antibody (Sigma} . Specifically, the
cells were fixed with PBS containing 4% paraformaldehyde, were
washed with the PBS, were suspended in 200 pL of a reaction
solution (PBS containing 1% bovine serum albumin, 0.1% sodium
azide, and 0.1% saponin) containing 0.2 pg of anti-FLAG-M2
antibody (Sigma) or nonimmunized mouse IgG; (R&D) as a negative
control, and were left on ice for 30 minutes. After washing
the cells with the reaction solution, the cells were suspended
in a secondary antibody solution obtained by diluting

FITC-labeled anti-mouse IgG antibody (WAKO) to 500 folds by the

use of the reaction solution, and were left on ice for 30 minutes.
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transfection. Asa control, non-silencing dsRNA was
used. 40 pnol of siRNA agai nst TMASF6 gene or 40 pnol
of non-silencing dsRNA was added to 50 gL of Opti-MEM
I (Invitrogen) , was mxed wth 50 L of Opti-MEM I
(I'nvitrogen) to which 2 pL of Lipofectam ne 2000
(I'nvitrogen) was added, and then was |eft at the room
tenperature for 20 minutes. The m xed sol uti on was

%L«a@ﬂ@ﬁg {1 @eaekl with tiveer ehchilbn IBANHRR 1 RESBENALNY the
re furfher cultured for 24 hours, and then cells

é/@l{fs %ﬂl’?q{l‘?@ red e 209 scﬁlliﬂﬂﬂi,emrmblﬂmawve&%ﬁasﬁé@%d: e
on

0 96-well flat-bottonmed tissue culture plate with

dﬁ: 1% | )13t PRA teeFhesyetlonad skerengly expressing
addi 15 ona y cultured in the RPM 1640 nedi um

ke - | AL 00 Qe ded ah ome nes Bertrd ( JRH)
él?]e 55(‘%&{3%6%%333 re%mﬂwat 37C for two days. After the
medi um was renoved, the plate was left at rest at

-80C for 5 mnutes and then was left at the room

tenperature for 5 mnutes. An aqueous sol ution
%W%:l'?ll:h% 1% Pi coGreen (Ml ecul ar Probes) and 1%

| GEPAL- CA630 Bi ong di cal S e gfeggl_byl ne by
Tl thken %%dc‘?ﬁtlng’fﬂ‘é hn%xtﬁ%%g\ﬁma%@ﬁqg Qaﬁé *

m nutes. Thereafter, SUri rescence
a@mmssstgrm@r%blil\]%t aa%lﬁigi f@%?gﬁ %R%@% ength of 485

nm and at an em ssi on wave| en th

cont erfumam band scf%\l%\%ejésg%%/%d Oé\cfg@#%np‘éﬁe ce sfrom
adm ni stered with si RNA agai nst TI\/MSFg gene ha ge{ﬁ?%d in an
Aheoteanefypei GubhureyColdgeEdanbyAibblt 885t R

of the cell admnistered with non-silencin

ApdT 3 Bovetkdi el dTnstitcaigen)s¢opraiehng 10H F%EP@?&%"“G serum
(P<0. 001).

(JRH), was seeded onto a 6-well flat-bottomed tissue culture
plate (BD Falcon) with a cell density of 1x10° cells/well, and
was cultured in 5% CO; gas streamat 37°C overnight. Thereafter,
an siRNA was transfected.

Specifically, four kinds of siRNAs having an activity of
cleaving mRNA of TM4SF6 gene were mixed and provided to
transfection. As a control, non-silencing dsRNA was used. 40
pmol of siRNA against TM4SF6 gene or 40 pmol of non-silencing
dsRNA was added to S0 pL of Opti-MEM I (Invitrogen), was mixed
with 50 pL of Opti-MEM I (Invitrogen) to which 2 pL of
Lipofeﬁ:tamine 2000 (Invitrogen) was added, and then was left
at the room temperature for 20 minutes. The mixed solution was
all added to a cell culture of NCI-H522 and the cells were further

cultured for 24 hours, and then cells were collected. The
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Exanpl e 14 Decrease in expression |evel of nRNA of
TMASF6 gene by adm nistering si RNA agai nst TMASF6
gene The human |ung cancer cell line NCl-H522 used in
Exanpl e 13 was suspended in the RPM 1640 nedi um and
seeded onto a 24-well flat-bottoned tissue culture
plate (BD Falcon) with a cell density of 1x105
cells/well. The cells were cultured in 5% C02 - 210

c%fﬁe%*t aa%ﬁﬁsai&@wéu@bnaodgsmasimwm&ww tissue
RNA in accordance with the nethod used in Exanple

c]u%.t\,éfe ia‘:@ewn. Kk anstegtionsitpeodl, 090meetls/well and were
cont nu usly cultured for 24 hours and then total

td1e wreliain RNeas)trogen)
aﬁéﬁfa 0 ilvm%&qqz{é&{eo@%}ng as a tenpl at ey:

Shout; 100 Nhs YeriCpbiple Bibun' qURHSCihr 88SCO} gAomErean

carriéd out on TagMan Reverse

Transcription Rea ent l.je e e plat
ke 807 daFe W oY 38%\%0 SheghivaR EpnpRSat e prate
as a tenpl ate cDNAln cor D | t

wig Weht ednv@stedt nt8 g fo!?affllrﬂl\égg %@ge%%s%%%eft at

| evel of the TM4ASF6 n wa, ssaye ] ‘
B MI T TDIE A HOF b aaﬂ% %gﬁgeggwgglutlon

Uni versal PCR master M X l.i ed ste I A —CA630
contSining 1¥aRhercreerd |%HB% Zy C{q% 15

containing a prinmer set anplifying a base nce

dEON Bedmetiicmls)paas added thesete 1;9%“% rf d fhen the
second exon of the TMISF6 gene to prepare 0 L of ing
nganii@nwss| lefonfor 2@ einEers ¢ edBXGRE Bty QY 6515
seconds at 95C and 1 minute at 60C was repeated 49 th of
i umse sédece 2 Miansidy dheSeCfantl A exGifddon waveleng

485 nm and at an emission wavelength of 535 nm, the DNA content
in cells was assayed. As a result, the cells administered with
siRNA against TMASF6 gene had the fluorescence intensity
lowered by about 59% than that of the cell administered with

non-silencing dsRNAl and showed a statistically significant

difference (P<0.001).

Example 14

Decrease in expression level of mRNA of TM4SF6 gene by
administering siRNA against TM4SF6 gene

- The human lung cancer cell liae NCI-H522 used in Example
13 was suspended in the RPMI1640 medium and seeded onto a 24-well
flat-bottomed tissue culture plate (BD Falcon) with a cell

density of 1x10° cells/well. The cells were cultured in 5% CO2
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at 95C. On the other hand, the expression |evel of a
(3-actin gene contained in the sane anount of

tenpl ate cDNA was assayed wth TagMan(3-actin Control
Reagents (Applied Biosystens Inc.), which was used as
an internal standard. In the group admnistered with
the si RNA agai nst TMASF6 gene, the expression |evel
of nMRNA of the TMASF6 gene was decreased by 93%in

i&é@ﬂ;e%em ap ghot f&r@fﬂtﬁm@mdﬂmm@qmemwnmgn $IRNA in
on-silenci ng dsRNA whi ch was used as a negative

&gﬁf&ém@%ahomﬂ etidd inddd ain \Exsimgiid i Knt After the
difference (P<0.001). These results revealed that the

‘&Ipﬂgféé 0f 168l o O SWeRetfont hreuduwstan culngrednter 24 hours
ox e -H522 was induced by the decrease in

SAPLERA O d P¥RhsOle ldEx TMESEEaGaNG: o FRCATDY e hikbuse of RNeasy

_ [ _grovvt_h in human | ung cancer cell

S AR TR R patns o e 72
R 6 i 35000, hbciapsstvaage b pas consiec
200108 REGH, (3o SRS ONE R (holice
e s 23R SRR L 8o e
n“ﬁir%é? o Uy i'at&i ofempl %‘*'5'@ Ycﬁgﬁ%kag? gﬁqﬁgﬁsg%spondim
xﬁgx%sgng)éfﬁm%oggggltegum%{% fiﬁi{lﬁggggqtf%,gggaie%%ession level
of the TM4SF6 gene was assayed using a quantitative PCR method
by adding 5 pL of TagMan Universal PCR master Mix (Applied
Biosystems Inc.) and 5 pL of TagMan Reagents (Applied Biosystems
Inc.) containing a primer set amplifying a base sequence derived
from a part of a first exon and a part of a second exon of the
TMASF6 gene to prepare a 10 pL of reaction solution. In the
PCR reaction, a cycle of 15 seconds at g5°Cc and 1 minute at 60°C
was repeated 40 times after 2 minutes at 50°C and 10 minutes
st 95°C. On the other hand, the expression level of a p-actin
gene contained in the same amount of template cDNA was assayed
with TagMan f-actin Control Reagents (Applied Biosystems Inc. },
which was used as an internal standard.

In the group administered with the siRNA against TM4S5SF6

gene, the expression level of mRNA of the TMASF6& gene was

decreased by 93% in comparison with the group administered with
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was used. 80 pnol of siRNA for LY-6K gene or 80 pnol

of non-silencing dsRNA was added to 50 L of Opti-MVEM

I  (Invitrogen), was mxed with 50 gL of Opti-NMEM I
(I'nvitrogen) to which 4 L of Lipofectam ne 2000
(I'nvitrogen) was added, and then was left at the room
tenperature for 20 mnutes. The m xed solution was

all added to a cell culture of NC -H23 and the cells -~ trol
212 nowese 1wkt her deRNBURBichovag@usriiras aMeddtdiye o8
cells were collected. The collected cells were seede%01)
A andetebl stht 86t bosl Dyresti dn sEleanuldifferanae With 0L -

a cell density of 3,000 cells/well and were

qdid ionaliles Gekbaned tRathen@PMinEUdtiondpfingell growth of

%ﬁ nvi trogen) containing 10% fetal bovine serum (JR

t'r;ge 18502 35 &AM @ 131G dedNaIwoL Sy sia sAfimstuaerse by the
diumwas renoved, the plate was left at rest at

-80C for 5 nmJy ; 148N R HefiMeEFa Rgerrenom

deshRaSR df’e'%xtﬁ%e%%rﬁadnydt es. The DNA content in cells

was assayed using CyQuant cell proliferation assay

kit (Ml ecular Probes) in accordance with the protocol

attached thereto. As a result, the cell adm nistered

E#amPls RNA  agai nst LY-6K gene had the fluorescence

intensity |owered b out 17% Paet NerElline by
Tniri i s R R R r%‘?‘P"z‘f i nudagg]dm#] and showed a
statistically significant dg&ieéﬁncgne(P<o.001).

aciminp] Bt Q61 mE cF FFRERDT LETON TEVel of nRNA of

LY- 6K gene by adm nistering sjRNA st LY

The hubmwen N grRget gl i%ﬂ@%@ieﬁ%s‘% ‘f"ﬁgg&?nfmm
Exanpl e .
Ame:fcan Type Culture Collection (ATCC) was suspended 1n an

RPMI1640 medium (Invitrogen)} containing 10% fetal bovine serum
(JRH), seeded onto a 6-well flat-bottomed tissue culture plate
(BD Falcon) with a cell density of 1x10° cells/well, and cultured
in 5% CO; gas stream at 37°C overnight. Thereafter, an siRNA
was transfected.

Specifically, four kinds of siRNAs having an activity of
cleaving mRNA of LY-6K gene were mixed by equal quantity and
provided to transfection. As a control, non-silencing dsRNA
was uéed. 80 pmol of siRNA for 1LY-6K gene or 80 pmol of
non-silencing dsRNA was added to 50 pL of ‘Opti—MEM I
(Invitrogen), was mixed with 50 pL of Opti-MEM I {Invitrogen)
to which 4 pL of Lipofectamine 2000 (Invitrogen) was added, and
then was left at the room temperature for 20 minutes. The mixed

solution was all added to a cell culture of NCI-H23 and the cells
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15 was suspended in the RPM 1640 medi um and seeded

onto a 24-well flat-bottoned tissue culture plate (BD

Fal con) with a cell density of 1x105 cells/well. The
cells were cultured in 5% CO2 gas streamat 37C

overni ght and transfected with an siRNA in accordance
with the nethod used in Exanple 15. After the - 213
transfection, the cells were continuously cultyred for
WBren s hean e ero sy PABOHEPe EREr SDE CEHePelFan

by the use of RNeasy Mni Total RNA Kit (C]AGEQ%@ 11
dddilegtesi.a Thapraldeabedt cebbs ngerss serdet oPAFC RRATWE
reverse transcription reaction was carried out on

flagMio tRewedst1 Fsaasurliptriconl Rea geitts a(gpbt dggsity of 3,000
Bi osystens Inc.) in accordance with the protocol

ANathed 1 ther elexe Heidig ianad lyempllavaedDin ithegRPMI1640
anmount corresponding to 10 ng when converted into the
nleRfidim RiMwvit hegexpressiaimimyaos Hétahedwingksgonm (WRH) in
assayed using a quantitative PCR nethod by adding 5

' h Ve sfjocPERrmaghedadbx (APppdt ethe medium was
%gg%sér%%sl\@?ﬂ%%‘ and5pL of TagMan gzagents (Applied

]%m%%%f PRe éﬂgté.&ggt@fﬂ N ReREi SEI-swc @Bl 5 fyimgtes and

ase Sséguenc erived roma part of a second exon

WG, daR2% fgf %ﬁ ttél?é Mh i Yanffe ddt@ird ¥ooKsgengutes. The DNA

prepare a reaction solution. In the PCR

1,0F ! f J i ati
(G0, B ELF £ iR B Ml on

2> mnutes at 50C and

deee M qupdechinn Phohs) SR caRtant S EUDIARE Kbt ocoL

arned 1 n the sane anount
ESRTE CRRERRR e (AR IFoT S ey CR T S D SRR
;ggTisiéL%qekpggagakagtgﬂga£fﬁorescence intensity lowered by
about 17% than that of the cell administered with non-silencing
dsRNA1 and showed a statistically significant difference

{(P<0.001).

Example 16

Decrease in expression level of mRNA _of LY-6K gene by
administering siRNA against LY-6K gene

The human lung cancer cell line NCI-H23 used in Example
15 was suspended in the RPMI1640 medium and seeded onto a 24-well
flat-bottomed tiséue culture plate (BD Falcon) with a cell
density of 1x10° cells/well. The cells were cultured in 3% CO:
gas stream at 37°C overnight and transfected with an siRNA in

accordance with the method used in Example 15. After the
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In the group adm nistered with the si RNA agai nst LY-6K

gene, the expression |level of nRNA of the LY-6K gene

was decreased by 84%in conparison with the group

adm nistered with the non-silencing dsRNA whi ch was

used as a negative control and showed a statistically

significant difference (P<0.001). - 214 These results

revealed that the inhibition of cell_growh of, _th

t hammbed tihon c dlecte Lb$ Weren@omi DUpRs §qyft&a1&8éidf%§ 24 pours

decrease in expression | evel of the LY-6K gene.

ammfa&ismcﬁ&_ammls@ﬂere_emaﬁﬁeértdt%ﬁ%r%%gﬁg}? pAg of RNeasy
present invention or a polynucleotide encoding_the

MPE OUTRINE] &N Kpec(QIAGEN)Y. dkairese6daitemplrtey ahidyd00 ng
thus can be a diagnosis marker for cancer. Also, by )

o UPIE asst 410 HNE, aciviedisey tantisor iptpoas seantion wpe carried
proteins, pronoting effect on apoptosis in cancer

o€l bs TagdahNREBEEEEOT LA SELipDidheRgagenhs ol APRAEEH
cells are obtained, thus antibodies against the

. 0L senseacpelyaNek et teshagprasbcbheattached
Bgéggﬁtgﬁzotﬁdeg, coﬁ%ounds that inhibit activities of

tﬁgﬁeggm edgﬁleirassgl tehpeheef comitin GaIRAAAT tbaresponding
I'ARFBIrt expression o? genes of the proteins or salt

tégle {elgf'-&l}egr}a p:o%%‘e?%feal Ints €6, 28 P45 LR, | YREISi¥Bssion level

cancer, agents for pronoting apoptosis in

oFBSE ) Geriop SRR g R e e pecnon

pol ynucl eoti des, the antjbodi es aggRthe k'geM. ar,
T

bysafdingn5sukeehi haa¥an Unpvedant; y sugségﬁgéied

nggyeggg;&rr’g:, .a) gggsst &Ir] %?f 'Tf'g(?b%ar? rflgg%te%%sa&%%f f’éé’ Bii%systems
Inc.) containing a primer set amplifying a base sequence derived
from a part of a second exon and a part of a third exon of the
LY-6K gene to prepare a 10 uL of reaction solution. In the PCR
reaction, a cycle of 15 seconds at 95°C and 1 minute at 60°C
was repeated 40 times after 2 minutes at 50°C and 10 minutes
at 95°C. On the other hand, the expression level of a p-actin
gene contained in the same amount of template cDNA was assgyed
withTaqManB-actinControlReagents(AppliedBiosystemsInc.),
which was used as an internal standard.

In the group administered with the siRNA against LY-6K
gene, the expression level of mRNA of the 1LY-6K gene was
decreased by 84% in comparison with the group administered wli';h
the non-silencing dsRNA which was used as a négative control

and showed a statistically significant difference (P<0.001).
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and/ or a substance that inhibits the growth of cancer
cells. This application is based on a patent
application No. 2005-059277 filed in Japan (filing
date: March 3, 2005), the contents of which are
incorporated in full herein by this 215 reference.
216 CLADIS 1. An agent for pronoting the apoptosis

in cancer cells and/or inhibiting the growh qf
TeaBeeresalts, rameshed oripat e Mh@ﬂﬁlﬁgﬂf\ggfﬁ&sﬁ%’“h of
protein conprising the sane or substantially theds B4 he
+881 Ramasi dusgquanceraselhe lanen¥CacHd 3s¥gienpduced Y
represented by SEQ 1D NO 2 or SEQID NO 4, or
292kAsk Bar bikpresgephi devehepdothe2 LYTIRE H§B8Rt

according to aim1, which is for preventive/renedy

for cancer. 3. An agent for pronoting the apoptosis in
cancer cells and/or inhibiting the gromh of cancer

cell's, which conpfyseSTRIAL aNPPSEOABIPDTYNnuUC] eot i de
conprising a base sequence or a part of the base

sequegggéggggkﬁhg e gbase tpedpeseenits inowpltimBnoar B

or su _ y conplinentary to a base sequence of
e B R LR B8 Moeauence ac
SISy el o g R i
éggégl.isAEgg, by suppressing the activity and/or expression

of the proteins, promoting effect on apoptosis in cancer cells
and inhibiting effect on the growth of cancer cells are obtained,
thus antibodies against the proteins, antisense
polynucleotides against the polynucleotides, compounds tha?
inhibit activities of the proteins or salt thereof, and
compounds that inhibit expression of genes of the proteins or
salt thereof, can be safely used as preventive/remedy agents
for cancer, agents for promoting apoptosis in cancer cells, and
agents for inhibiting the growth of cancer cells. Further, the
proteins, the polynucleotides, the antibodies, and the like,
are useful in screening for a preventive/remedy substance for
cancer, a substance that promotes apoptosis in cancer cells,
and/or a substance that inhibits the growth of cancer cells.
This application is based on a patent application No.
2005-059277 filed in Japan (filing date: March 3, 2005), the

contents of which are incorporated in full herein by this
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preventive/remedy for cancer. 5. An agent for
pronoting the apoptosis in cancer cells and/or
inhibiting the growh of cancer cells, which conprises
a substance that inhibits the expression and/or
activity of a protein conprising the sane or
substantially the sane am no acid sequence as the
am no acid sequence represented by SEQ - 217 ID NO 2
refebER:ED NO 4. 6. The agent according to Caimb5,
which is for preventive/renmedy for cancer. 7. A
nmet hod of pronoting the apoptosis in cancer cells
and/or inhibiting the gromh of cancer cells, the
nmet hod conprises inhibiting the expression and/or
activity of a protein conprising the sanme or
substantially the sane am no acid sequence as the
am no acid sequence represented by SEQID NO 2 or
SEQ ID NO 4. 8. The nmethod according to Claim?7,
which is for preventive/renmedy for cancer. 9. Use of
a substance that inhibits the expression and/ or
activity of a protein conprising the sanme or
substantially the sane am no acid sequence as the
am no acid sequence represented by SEQID NO 2 or
SEQ ID NGO 4, to manufacture an agent for pronoting
the apoptosis in cancer cells and/or inhibiting the
growm h of cancer cells. 10. The use according to Caim
9, wherein the agent for pronoting the apoptosis in
cancer cells and/or inhibiting the
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growt h of cancer cells is for preventive/renedy for

cancer. 11. A nethod of screening for a substance

that pronotes the apoptosis in cancer cells and/or
inhibits the growth of cancer «cells, the nethod

i ncludes using a protein conprising the sane or
substantially the sane am no acid sequence as the

am no acid sequence represented by SEQ ID NO 2 or

SEQ ID NO 4, or partial CIMS peptide thereof. 12

The met hod according to Claim 11, wherei.n the pragt.ej

1¢ ohypragsinty folrep semet bR &t eROPTAIYP LtRCYNE & Cinlos and/oz
acid sequence as the am no acid sequence represented
ihpiBEQiNG MBe gZowthSEd IBNMEr £elds paftich FURTHEes 2t
thereof, is provided in the formof a cell capable of
aptoBediyngy 4 hes paqiss e ion comprigdng the fapeiAesuPs tapfaally
met hod according to G aim12, conprises further using
rABY seRe Seliee edifd e eyraEu@ T diiss sminp ACkht $HPIFRSe
against a protein conprising the sane or . )
rephelkanticd by $HE 1SANL: aidoSEACTH Neeqdenee agninat partial
am no acid sequence represented by SEQ ID NO 2 or

pgggibg MNQerdofOr against partial peptide thereof, and
pol ynucl eoti de encodi ng the protein or polynucl eotide

| nehudi dorfifdd & Pask searenaei c 4s Ther met hod
Zécg%%dﬁ grﬁbe%gainff%? which is for the screening for

pggg%%gTwé»ﬁ&ﬁﬁﬁp%%fuggﬂégpp for cancer. 15. An agent

f-or “promoting tHe ‘apoptosis in cancer cells and/or
R AR e A e R S
i%%i Té?ﬂggthe growth of cancer cells, which comprises an
antisense polynucleotide comprising a base sequence or a part
of the base sequence, wherein the base sequence is
complimentary or substantially complimentary to a base
sequence of polynucleotide encoding a protein which includes
the same or substantially the same amino acid sequence as the
amino acid seguence represented by SEQ ID NO: 2 or SEQ ID NO:
4.

4. The agent according to Claim 3, which is for
preventive/remedy for cancer.

5. An agent for promoting the apoptosis in cancer cells and/or
inhibiting the growth of cancer cells, which comprises a
substance that inhibits the. expression and/or activity of a

protein comprising the same or substantially the same amino

acid sequence as the amino acid sequence represented by SEQ
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the sane or substantially the sane am no acid sequence
as the amno acid sequence represented by SEQ | D NO
6 and/or the interaction between the protein and
integrin. 16. The agent according to Caim15, wherein
t he substance that controls the interaction between
the protein conprising the sane or substantially the
sane ami no acid sequence as the amno 219 acid
IediPence Feptdsdit &Y hy**SEQ ID NO 6 and integrin is a
neutralizing anti body agai nst, t profein. 17 _The
Gagdite @&@é‘rtdialﬁfctréh@gai’% -2 34 'ei‘fpltcﬁé Js%bg?lénce
that controls the expression of the protein
previsTitdiviey neme Bk reang@st antial |y the same ani no
aci d sequence as the am no acid sequence represer‘it ed
TyASEELheI NG P dmetdmaithies aROPLPSRyniR| @RRFE cells and/or
i ncludi ng a base sequence or a part of the base i
isérjbdndeg the lgrowtdepfetendsal 1§ ldenptagemeihpdycomprises
substantially conplenentary to a base sequence of ,
ipolipiudngottinge eqpotdi sigort lendf @t edct iviBty e agereteln
according to Caim15, wherein the substance that

coRiri®ing hhd Ml authstaweiathe thotsime amino acid
conprising the sanme or substantially the same am no

SR rTRIHENERe Anik® AN Geq@intes eqpeacentem bgeSEQAID NO:
by SEQID NO 6 and integrin is a non-neutrali zing

ARk qugqjd@st,l.t he protein. 19. The agent according
to Carm18, wherein the antibody is an agoni st

AL e A acterila | Qi mastorterel
et eV TRt & e SR O

9. Use of a substance that inhibits the expression and/or
activity of a protein comprising the same or substantially the
same amino acid sequence as the amino acid sequence represented
by SEQ ID NO: 2 or SEQ ID NO: 4, to manufacture an agent for
promoting the apoptosis in cancer cells and/or inhibiting the
growth of cancer cells.

10. The use according to Claim 9, wherein the agent for
promoting the apoptosis in cancer cells and/or inhibiting the
growth of cancer cells is for preventive/remedy for cancer.
11. A method of screening for a substance that promotes the
apoptosis in cancer cells and/or inhibits the growth of cancer
cells, the method includes using a protein comprising the same

or substantially the same amino acid sequence as the amino acid

sequence represented by SEQ ID NO: 2 or SEQ ID NO: 4, or partial
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substantially the same am no acid sequence as the

am no acid sequence represented by SEQID NO 6 is

the protein or partial peptide thereof, or a

pol ynucl eoti de that encodes the protein or the

partial peptide. 21. The agent according to C aim 15,
which is for preventive/renedy for cancer. - 220 22.

A nmet hod of pronoting the apoptosis in cancer cells
repd/igle tihdgndnfing the growth of cancer cells, the

met hod conprises controlling the expression of. a :
12 .otTien medrird sigrprding dpe Crrimubkt aRRELRLY %Hg BERESLN
am no acid sequence as the am no acid sequence . ‘d
depesentediy SHEE |6 Noibstapiakly hehe nfapgcePohe ac+
between the protein and integrin. 23. The nethod .
Acfiiagst eh6l anind@lacidisEisnderensessstiad oy 8FBdHP NO:

for cancer. 24. Use of a substance that controls the, _
£ 688 0D 196 & prot partiednpepsiide thereafie 66 provided in
substantially the sane am no acid sequence as the

&8 N, Ak e SeaLENT ecA8ap S eat efr bjuSERy| PhalOprogein or the
and/ or the interaction between the protein and

' i ;gdanufacture an agent for pronoting the
éﬁgﬁﬁg%JESéﬁécancer cells and/or inhibiting the

%.?% oL+ ?ﬁ%&ggghkﬁ? £5-c1HY Upe aefpidseg fortharnusing

erein or pronoting the apoptosis in
8758 $61 b lp HAHHLR 4005 O nelpoanceragaines
T oL BRRSSRIRD [oh, SN MRRUR AR ke enino
a?éigasngqet;ence as the amino acid sequence represented by SEQ
ID NO: 2 or SEQ ID NO: 4, or against partial peptide thereof,
and polynucleotide encoding the protein or polynucleotide
including a part of the base sequence.
14. The method according to Claim 11, which is for the screening
for a preventive/remedy substance for cancer.
15. An agent for promoting the apoptosis in cancer cells and/or
inhibiting the growth of cancer cells, which comprises a
substance that controls the expression of a protein comprising
the same or substantially the same amino acid sequence as the
amino acid sequence represented by SEQ ID NO: 6é and/or the
interaction between the protein and integrin.
16. The agent according to Claim 15, wherein the substance that

controls the interaction between the protein comprising the

same or substantially the same amino acid sequence as the amino
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cells, the nethod conprises using a protein conprising
the sane or substantially the sane am no acid
sequence as the am no acid sequence represented by
SEQ ID NO 6, or partial peptide thereof. 27. A

met hod according to Caim 26, wherein the protein
conprising the sane or substantially the sane am no

acid - 221 sequence as the ' id.s e s 4
a¢ 531 BeaNEBAChFOBEEFPDERR DY SEQ TR NP of gy iicegrin is a
thereof, is provided in the form of .cell capabl e of
newbdatirgnghensibpaynagpipgé ﬁéﬁ PICYSdPti de.  28. The
met hod according to Claim?27, conprises furthe sin
1anyThenegseatezteerdinmte gtalm con¥herrad é?e éﬁb%ﬁd’i%sthat
against a protein conprising the same or ,
cetibsbast tlaé |exgies siame odnthe paet el ccRmMnEES HRI (e same or
am no acid sequence represented by SEQ ID NO 6, or ,
s@PatAat ipalyi shepephe danimeranid seqleRtsy Afctost pRdéno acid
encodi ng the protein or polynucleotide including a

sBghknek &a?ra@&at&aqugnsm ler ai6f:. @d.s Bre aniifrRnse
according to Claim26, which is for the screening for

p81DhE%EBLIY Bkl EABUYASHES BaGe Eegueaneeor B3parh o ttihebase
o% screening for a substance that pronotes the

s%ﬁﬁ@h&éi Stih%eﬁ%s'%%erse%%@n%ealﬂyﬂfg idUngl drseritteer yramt h

cancér , the nethod conprises using a protein

sgglgggin%iiQQl %ggt@?%me?l[t_awstt@@ iidey ddusare afri no

sequéence e amno acid sequence represented

oBLTHFBee Beeg e B e and

l\é\‘?e'lcheé g.gtetl]ﬁ: g{:ggghgng to Claim 15, wherein the substance that
controls the interaction between the protein comprising the
same or substantially the same amino acid sequence as the amino
acid sequence represented by SEQ ID NO: 6 and integrin is a
non-neutralizing antibody against the protein.

19. The agent according to Claim 18, wherein the antibody is
an agonist antibody.

20. The agent according to Claim 15, wherein the substance that
controls the expression of the protein comprising the same Or
substantially the same amino acid sequence as the amino acid
sequence represented by SEQ ID NO: 6 is the protein or partial
peptide thereof, or a polynucleotide that encodes the protein
or the partial peptide.

21. The agent according to Claim 15, which is for

preventive/remedy for cancer.
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conprising the same or substantially the sane am no

acid sequence as the am no acid sequence represented

by SEQID NO 6 or partial peptide thereof, and/or
integrinis provided in the formof a cell capabl e of
producing the protein or the partial peptide and/or
integrin. 32. The nethod according to C aim30, which

is for the screening, - 222 for a.preventive/r
250t TG OF BERENING F HARPABEAE R0t D AT o s and/ oF
apoptosis in cancer cells and/or _inhibjtin h .
ighdltihiot thecerowshl ef wapeﬁrcSﬁﬁiﬁse§5§nmg5h{=?eib88‘§‘l°“ses
agai nst a protein conprising the same or substanti%kly
cohersadéngnthe ezpressdganed asPrRECAR| REMRELFLNT Lhe same
sequence represented by SEQID NO 8 or SEQ ID NO, .
otOsulsst agal aibl y et sake eipto deichee@aenceas The apidg acid
according to Caim33, which is for preventivel/remnmedy

sbaheaaBceepradsentedabenSEROIDPNOND6I AgdYhs &pEpio§pgaction
in cancer cells and/or inhibiting the growth of

pedfeeh ¢kl proMeiieh sp@nintesian anti sense
pol ynucl eoti de conprising a base sequence or a part

28 the RatecraensRlinthereiqldihe Jpsevisaruencefon
conplinmentary or substantially conplinmentary to a base

SEQURRG SOt RN UG etdrieencodi ng a protei n which
B %uges

i'nc the sane or substantially the sane am no

o S AIp anthEn U PRgLeemsstue v otein
c%%%%&%E% %%edéﬁﬂgig% éggégbﬁfiéfiy the same amino acid
sequence as the amino acid sequence represented by SEQ ID NO:
6 and/or the interaction between the protein and integrin, to
manufacture an agent for promoting the apoptosis in cancer
cells and/or inhibiting the growth of cancer cells.

25. The use according to Claim 24, wherein the agent for
promoting the apoptosis in cancer cells and/or inhibiting the
growth of cancer cells is for preventive/remedy for cancer.
26. A method of screening for a substance that promotes the
apoptosis in cancer cells and/or inhibits the growth of cancer
cells, the method comprises using a protein comprising the same
or substantially the same amino acid sequence as the amino acid
sequence represented by SEQ ID NO: 6, or partial peptide
thereof.

27. A method according to Claim 26, wherein the protein

comprising the same or substantially the same amino acid
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preventive/renmedy for cancer. 37. An agent for

pronoting the apoptosis in cancer cells and/or

inhibiting the growh of cancer cells, which conprises

a substance that inhibits the expression and/or

activity of a protein conprising the same or
substantially the sane am no acid sequence as the

am no acid sequence represented by SEQ 223 | ;
s@EuSHEe! £ Nhe ﬂmirﬁsacﬂq?esag@ﬁﬂcacéglaa?ﬁanF‘adBP%N%ﬁgng NO:
which is for preventive/remedy for cancer. 39, Af of a
eTebRogaet i pLopebiidet hbeapoft 0siss Previgider ne & TOIT
and/or inhibiting the growmh of cancer cells, the .4
o2t hogh §9TRr 6 §sroduthidy thegprbeeérpersehoPaditddr peptide.
activity of a protein conprising the same or

2%‘!?’%@%%%%& 18, SRRy W 00adni 27, SeouEnteeafuniher using

am no aci d sequence represented by SEQID NGO 8 or

35 - The, MRidednaceeridiongf tantlodi g9 against
am%ﬁgiéﬁeo%&%#g\%nnt%e/ rzgrredy for cancer. 41. Use of
2 2upbst ance i hghi i ts 8 re¥ap8Eshenaang/ the same amino
aaEFPgFH} %?mépig%%{lg%ﬁéco%pri sing the same or

sybstantially th S ' G sae Mfsdrited by SEQ
agﬁidnée%ea‘cs%ﬁf‘e%@éa %@rngg%gg egqy SEQ FCISQDI\IO 8 or

o3 DL Gd AR ALY S peing ebocpr e o
el et o4 ofve AT T OB o
cancer cells and/or inhibiti ngetlr}gnce thereof.
including a part of the base q

29. The method according to Claim 26, which is for the screening
for a preventive/remedy substance for cancer.

30. A method of screening for a substance that promotes the
apoptosis in cancer cells and/or inhibits the growth of cancer
cells, the method comprises using a protein comprising the same
or substantially the same amino acid sequence as the amino acid
sequence represented by SEQ IDNO: 6 or partial peptide thereof,
and integrin.

31. The method according to Claim 30, wherein the protein
comprising the same oOr substantially the same amino acid
sequence as the amino acid sequence represented by SEQ ID NO:
6 or partial peptide thereof, and/or integrin is provided in
the form of a cell capable of producing the protein or the
partial peptide and/or integrin.

32. The method according to Claim 30, which is for the screening
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growt h of cancer cells is for a preventive/ remedy for
cancer. 43. A nethod of screening for a substance
that pronotes the apoptosis in cancer cells and/or
inhibits the growth of cancer «cells, the nethod
conprises using a protein conprising the sanme or
substantially the sane am no acid sequence as the

am no acid sequence represented by SEQ ID NO 8 or

£8EQal Prisdentd veiropentyl alubstznge p%fpﬁ i SRNGHer eof . 44.

The method according to daim43, wherein the pro ire'md/or
380NRA it EBe meomotoing thet apepbPs§Stik CIRRET LM 10°

acid sequence as the ami no acid sequence represented

1By 1BEQil3 NRe SrowtSERE| BaNGerldzebks pavhigh FepPragess oo
thereof, 7's provided in the formof a cell capable of,

j | L] ) H - ly
; {3% PrOb 8hPe Oh doripdintd themeptd de supstamidal
éﬁi g):‘ihg%%ttél’%glsr1g o Claim44, conprises further using

&Y one. selacted, freMsaqukpeRr conSthki rgnixio anci Bodismrence
ai NS a protein conprising the sane or

subst anti a . TLR0SE@GIIINGe LN agaihst partial
rﬁﬂrr?oseéﬁeifk g’&q%@ clzﬁggb?d;?ente by SEQ 1D NO 8 or

SE %@' y 10, .or against partial peptide thereof,
Pﬁfg ;’\fﬁrtﬁﬁee%’ﬁ de encoding the protein or

ol ynucl eotide includin t heiBASe sS€Eaguence.
ﬁ%‘. Hhfe Qfﬁ‘h%da%\%%ﬁ‘?ﬂ??lgg?gc@%#mggé, which is for the
screening for a preventive/renedy substance for
prenentivesrenedy TQEERRER L) STI NG

35. An agent for promoting the apoptosis in cancer cells and/or
inhibiting the growth of cancer cells, which comprises an
antisense polynucleotide comprising a base sequence or a part
of the base sequence, wherein the base sequence is
complimentary or substantially complimentary to a base
sequence of polynucleotide'encoding a protein which includes
the same or substantially the same amino acid sequence as the
amino acid sequence represented by SEQ ID NO: 8 or SEQ ID NO:
10.

36. The agent according to Claim 35, which is for
preventive/remedy for cancer.

37. An agent for promoting the apoptosis in cancer cells and/or
inhibiting the growth of cancer cells, which comprises a
substance that inhibits the expression and/or activity of a
protein comprising the same oOr substantially the same amino

acid sequence as the amino acid sequence represented by SEQ
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<110> Takeda Pharmaceuti cal Conpany Limted <120>
Preventive/ Therapeutic Agent for Cancer <130> 09890
<150> JP 2005- 059277 <151> 2005-03-03 <160> 31 <170>
Patentln version 3.3 <210> 1 <211> 2688 <212> DNA
<213> Hono sapi ens <220> <221> CDS <222> (1)..(2688)
<400> 1 atg gec gcc get ggg ccc egg cgc tcc gtg cgce

ga_ge t Met Ala Ala Ala Ay Pro Arg
Iﬁrﬁo Sk&glé 3°A| &%al oys Leu 1 5 10 15 cat ctg

ctg ctg ace ctc ate ttc, aqgt t. got. cc
3gcTbe aqutLe&c%g%legu ton IR0 Vil (H1e e Sa A g

Asp Ay GQu Ala Cys 20 25 30 aaa aag gtg ata ctt aat
P@?HeééﬂvﬁéﬁeaﬁéYeﬁgrg5&”&@5 gac aaa ata 144 Lys Lys

Val Ile Leu Asn Val Pro Ser Lys Leu Gu Ala Asp a/
3P A 3B AP U Laproet g e aRRPTESd Syah %@C?J@&eh%ﬁé and/or
agg tct gea gac ctc ate 192 Ile Gy Arg Val Asn Leu
ighubGangyshPhgrewghSef aApncpspceédds)| &he method comprises
inhibiting the expression and/or activity of a protein
comprising the same or substantially the same amino acid
sequence as the amino acid sequence represented by SEQ ID NO:
8 or SEQ ID NO: 10.
40. The method according te Claim 39, which is for
preventive/remedy for cancer.
41. Use of a substance that inhibits the expression and/or
activity of a protein comprising the same or substantially the
same amino acid sequence as the amino acid sequence represented
by SEQ ID NO: 8 or SEQ ID NO: 10, to manufacture an agent for
promoting the apoptosis in cancer cells and/or inhibiting the
growth of cancer cells.
42. The use according to Claim 41, wherein the agent for
promoting the apoptosis in cancer cells and/or inhibiting the
growth of cancer cells is for a preventive/remedy for cancer.
43. A method of screening for a substance that promotes the
apoptosis in cancer cells and/or inhibits the growth of cancer
cells, the method comprises using a protein comprising the same

or substantially the same amino acid sequence as the amino acid

seguence represented by SEQ ID NO: 8 or SEQ ID NO: 10, or partial
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NM 2/40 50 55 60 egg tea agt gat cct gat ttc aga gtt
eta aat gat ggg tea gtg tac 240 Arg Ser Ser Asp Pro
Asp Phe Arg Val Leu Asn Asp Ay Ser Val Tyr 65 70 75
80 aca gcc agg get gtt gcg ctg tct gat aag aaa aga
tea ttt ace ata 288 Thr Ala Arg Ala Val Ala Leu Ser
Asp Lys Lys Arg Ser Phe Thr Ile 85 90 95 tgg ctt tet
gac aaa agg aaa cag aca cag aaa gag gtt act gtg ctg
peR&ider gheagofer Asp Lys Arg Lys Gn Thr @ n Lys Qu

Val Thr Val Leu 100 105 110 eta gaa cat cC aa .
44t a Theg medadosc acsgaddad 4@ C&gaamgééfaéfah%*ﬁlgﬂ @ﬁe cﬁ’%"te”‘
H's Gn Lys Lys Val Ser Lys Thr Arg Hs Thr Arg G u ‘4
cOprisint2@nE25aget ogt ¢ WS aagtiagdy ddif SRty 2ct
gca cct att eet tgc tet atg 432 Val Leu Arg Arg Ala .
shymeAte AsotHsmmiir Rid keqRencey sepsesyptedsby 1380 1D NO:
140 caa gag aat tee ttg ggc cct ttc eca ttg ttt ctt )
sCaa €2a Qb NgRa1480orGoar€inlApepBédel sheaeppr d sppaovided
Pro Leu Phe Leu A n G@n Val Gu 145 150 155 160 tct

1892t hECRo B8R £30 c23Q tabadlle gfcptbdutingtElae protein or the
gga cgt 528 Ser Asp a Ala Gn Asn Tyr Thr Val Phe

oI 158" Jdft 1Sy, Gy Arg 165 170 175 gga gtt gat aaa

gaa cet "'tta aat ttg ttt tat ata gaa aga gac act 576
4%.ZTX§Lm ro&yzﬁ:c%ﬂiie{é tefE143M 18y Ehfpdyses | RuBher using
any one selected from a group consisting of antibodies against
a protein comprising the same or substantially the same amino
acid sequence as the amino acid sequence represented by SEQ
ID NO: 8 or SEQ ID NO: 10, or against partial peptide thereof,
and polynucleotide encoding the protein or polynucleotide
including a part of the base sequence.

46. The method according to Claim 43, which is for the screening

for a preventive/remedy substance for cancer.
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180 185 190 gga aat eta ttt tgc act egg cct gtg gat
cgt gaa gaa tat gat gtt 624 dvy Asn Leu Phe Cys Thr
Arg Pro Val Asp Arg Au du Tyr Asp Val 195 200 205
ttt gat ttg att get tat gcg tea act gca gat gga tat
tea gca gat 672 Phe Asp LeulMPe Ala Tyr Ala Ser Thr
Ala Asp Gy Tyr Ser Ala Asp 3/40 210 215 220 ctg ccc

etc cca cta ccc at Ngat gaa aat gac aac
cac 720 Leu Pro ngeﬁﬁg‘uﬁg?o Ile Arg Val G u Asp

G u Asn Asp Asn His 225 230 235 240 cct gtt ttc aca

¢110922T YeH a2 Phatiticeadlicdll Cogpanyglinmited gaa agt agt 768
Pro Val Phe Thr Au Ala Ile Tyr Asn Phe Qu Val Leu
G u Ser Ser 245 250 255 aga cct t act aca gtg ggg
<1209t gPrpetentgye fHherapauisc AggRt JoF §32°%16 Arg Pro Gy
Thr Thr Val dy Val Val Cys Ala Thr Asp Arg Asp Qu
60 é?é%o 270 ccg gac aca atg cat acg cgc ctg aaa tac
<13 gc0 ttg cag cag aca 864 Pro Asp Thr Met His Thr
Arg Leu Lys Tyr Ser Ile Leu A n @n Thr 275 280 285
<15PCaJROE00se859277 ggg etc ttt tct gtg cat ccc age aca

gc L af 6,912 Pro Arg Ser Pro Ay Leu Phe Ser Val
asys s & haris Gy Val Ile 290 295 300 ace aca gte

tct cat tat ttg gac aga gag gtt gta gac aag tac tea
166031 Thr Thr Val Ser Hi's Tyr Leu Asp Arg Gu Val Val
Asp Lys Tyr Ser 305 310 315 320

<170> PatentIn version 3.3

210> 1

<211> 2688

<212> DNA

€213> Homo sapiens

{2207
<221> CDS
<222> (1)..(2688)

<400> 1

atg gece gec get ggg ccc CgE CBC tcc gtg cgc gga gec gtc tge ctg
Met Ala Ala Ala Gly Pro Arg Arg Ser Val Arg Gly Ala Val Cys Leu
1 b 10 15

cat ctg ctg ctg acc ctc gtg atc ttc agt cgt gat ggt gaa gcc tgc
His Leu Leu Leu Thr Leu Val Ile Phe Ser Arg Asp Gly Glu Ala Cys
20 25 _ 30

aaa aag gtg ata ctt aat gta cct tct aaa cta gag gca gac aaa ata
Lys Lys Val Ile Leu Asn Val Pro Ser Lys Leu Glu Ala Asp Lys le
35 40 45

—

att ggc aga git aat ttg gaa gag tgc ttc agg tct geca gac ctc atc
Ile Gly Arg Val Asn Leu Glu Glu Cys Phe Arg Ser Ala Asp Leu Ile

48

96

144

192



CEg
Arg
65

aca

Thr

tgg
Trp

cta
Leu

gtt
Val

caa
Gln
145

tet

Ser

gga
61y

gga
Gly

Tttt
Phe

ttg ata atg aaa gta caa gac atg gat ggc cag ttt ttt
gga ttg ata 1008 Leu Ile Met Lys Val G n Asp Met Asp
@y @n Phe Phe Ay Leu Ile 325 330 335 ggc aca tea
act tgt ate ata aca gta aca gat tea aat gat aat gea
1056 dy Thr Ser Thr Cys llggabl e Thr Val Thr Asp Ser
Asn Asp Asn Ala 340 345 350 <ccc act ttc aga caa aat
et tat gaa gca ttt gta gag gaa aat .gqca 1104 Pro Thr
e Arg Gn Asn A% Tyr Gu Ala Phe®al Gu Gu Asn
Ala 355 360 365 ttc aat gtg gaa ate tta cga ata cot

L4 ag??tcc%aga?atttctgﬁéa tt ti2ZatPbet Asdy Yob diguthte
L | L | / 0
575 SE0ABRE RC B dhea TS %}3 LES AFEASE 51, St ol 1f

tta aag gga aaf0gaa 1200 Asn This Ala Asn Trp Arg89al
Asn Phe Thr Ile Leu Lys Ay Asn G u 385 390 395 400

sat gga cat ttc aaa ate, age aca gac.a aq,ac
gaa 2k egt 18tio4ge Cﬁ{s%qteat;ﬁgﬂe—’ﬂ Sa&h%aiﬁég ﬁ‘g“ %’é? ‘sr%f%k?p
Ays AguATArVadsAlE LeuGSyr \kp 195 LysoAzgsSerePhetThr die
gta aag ccegftg aat tat gaa gga aac cgt caa gt@p sac
1296 Leu Ser Val Val Lys Pro Leu Asn Tyr Au G u Asn
Arg A n Val Asn 420 425 430 ctg gaa att gga gta aac
aat geagacpancaggtdaageng are AL 2aa 88BceUB3A4T B, C&By

LL,@ Gy AVR! LAS Ar ATy sCotn At B1A 1Rhe GAiaVar ghasYel Leu
ro 4§5 660 445 aga gtg agg'gcc ttg aac aggigce ttg
gtt acalfft cat ogtg agg g9 1392

gaa cat cag aag aag gta tcg aag aca aga cac act aga gaa act
Glu His Gln Lys Lys Val Ser Lys Thr Arg His Thr Arg Glu Thr
116 . 120 125

ctc agg cgt gcc aag agg aga tgg gea cct att cet tge tet atg
Leu Arg Arg Ala Lys Arg Arg Trp Ala Pro Ile Pro Cys Ser Met
130 135 140

gag aat tcc ttg ggc cct ttc cca tig ttt ctt caa caa gtt gaa
Glu Ash Ser Leu Gly Pro Phe Pro Leu Phe Leu Gln Gln Val Glu
150 155 160

gat gca geca cag aac tat act gic ttc tac tca ata agt gga cgt
Asp Ala Ala Gln Asn Tyr Thr Val Phe Tyr Ser Ile Ser Gly Arg
165 170 175

gtt gat aaa gaa cct tta aat ttg ttt tat ata gaa aga gac act
Val Asp Lys Glu Pro Leu Asn Leu Phe Tyr Ile Glu Arg Asp Thr
180 185 190

aat cta ttt tgc act cgg cct gtg gat cgt gaa gaa tat gat gtt
Asn Leu Phe Cys Thr Arg Pro Val Asp Arg Glu Glu Tyr Asp Val
195 200 205

gat ttg att get tat gcg tca act gea gat gga tat tca gca gat
Asp Leu Ile Ala Tyr Ala Ser Thr Ala Asp Gly Tyr Ser Ala Asp

240

288

336

384

432

480

528

576

624

672



ctg
Leu
225

cet
Pro

aga
Arg

ceg
Pro

cca
Pro

acc
Thr
305

ttg

Leu

ggc
Gly

cee
Pro

ttc

Phe

Arg Val Thr Ala Leu Asn Arg Ala Leu Val Thr Val Hi s
Val Arg Asp 450 455 460 ctg gat gag ggg cct gaa tgc
act CGet gea gcc caa tat gtg egg att 1440 Leu Asp Qu
Gy Pro u Cys Thr Pro Ala Ala G n Tyr Val Arg Ile
465 470 475 480 aaa gaa aad/4@a gca gtg ggg tea aag
ate sac ggc tat aag gea tat 1488 Lys G u Asn Leu Al a

gng Ay Ser Lys llggAsn Gy Tyr Lysggda Tyr 485 490
gac ccc gaa aa? aga aat ggc aat ggt tta agg tac
aaa aaa ttg cat 1536 Asp Pro Qu Asn Arg Asn Gy Asn

&/ clteucdd gtayecd iclysy lgga khs ga00gd)Ba%lfac gac ceat

t t i 98 ORR A3 Lol AsHINsE F@nallfs
L%E E[{Cg%ga r%qE;‘sAéy Trp | 2nghr Ilse Asﬁp Gu Agée
Ser Gy Ser II%3QIe 515 520 525238t tee aaa ate c%
gat agg gag gtt gaa act ccc aaa aat gag ttg 1632 Thr

g’ tlt}és % h:%c 3 & 2 gl Ug ﬂ_tr‘rttgrg)ad—)é%tpé@ta
g
Py My T 5o 3&93%%233‘5%% ) sposte
Thr Val Lea4AIa Ile Asp Lys Asp Arg Ser COfE5Thr
550 555 560 545 gga aca ctt get gtg aae att gaa gat

ta aat gat aat. cca cca Val
eRF ARy ORI/ BEE AL TE %EE 15 Sp gt B T Bvaed] @
Brzb Glatﬁamfrhrcﬁal Gan Yalt Vel o&Cyp Alat Th depadie Ach @

atg gggegmt ace 1776 265 270

gac aca atg cat acg cgc ctg aaa tac agc att tig cag cag aca
Asp Thr Met His Thr Arg Leu Lys Tyr Ser Ile Leu Gln Gln Thr
275 280 285

agg tca cct ggg cte tit tet gtg cat ccc age aca gge gta atc
Arg Ser Pro Gly Leu Phe Ser Val His Pro Ser Thr Gly Val Ile
290 295 300

aca gtc tet cat tat ttg gac aga gag gtt gta gac aag tac tca
Thr Val Ser His Tyr Leu Asp Arg Glu Val Val Asp Lys Tyr Ser
310 315 320

ata atg asa gta caa gac atg gat ggc cag ttt ttt gga ttg ata
Ile Met Lys Val Gln Asp Met Asp Gly Gln Phe Phe Gly Leu Ile
325 330 335

aca tca act tgt atc ata aca gta aca gat tca aat gat aat gca
Thr Ser Thr Cys Ile Ile Thr Val Thr Asp Ser Asn Asp Asn Ala
340 345 350

act ttc aga caa aat gct tat gaa gca ttt gta gag gaa aat gca
Thr Phe Arg Gln Asn Ala Tyr Glu Ala Phe Val Glu Glu Asn Ala
355 360 365

aat gtg gaa atc tta cga ata cct ata gaa gat aag gat tta att
Asn Val Glu Ile Leu Arg Ile Pro Ile Glu Asp Lys Asp Leu Ile

720

768

(]

16

864

912

960

1008

1056

1104

1152



aac
Asn
38b

aat

Asn

ctt
Leu

ctg
Leu

aga

ctg
Leu
465

aaa
Lys

gac
Asp

gat
Asp

act
Thr

Ile Leu Gn Gu Tyr Val Vval Ile Cys Lys Pro Lys Met
Ay Tyr Thr 580 585 590 gac att tta get gtt gat cot
gat gaa cot gte cat gga get eca ttt 1824 Asp lle Leu
Ala Val Asp Pro Asp Gu Pro Val Hs Gy Ala Pro Phe
595 600 605 tat ttc agt ttg4f40c aat act tet eca gaa
ate agt aga ctg tgg age 1872 Tyr Phe Ser Leu Pro Asn
Thr Ser Pro Qu II? Ser Arg Leu'ﬂpbéyr 610 615 620
¥, ace aaa gtt adf®gat aca get gee®Cgt ctt tca tat
cag aaa aat 1920 Leu Thr Lys Val Asn Asp Thr Ala Al a

%{1{3 ghggaagzrtgggz{gagggc ;é/fft /t\%:i z@cﬂﬁa‘ﬁs?t’gfﬁagﬁa ggttagﬁ
The ALooksh A kg VRhAATY Fhgy ﬂ%éry;?%r BEEs Ilne%‘ I

Val Lys Asp Ar3p0Al a 645 650 655398gc caa get gea
aaa tta ttg aga gtt aat ctg tgt gaa tgt act 2016 dvy

A@n Ala Ala Thr, Lys Leu L I e +Gh i
g8a orhr te582863 5 78¢ 24t ggga%%tggga%hﬁ%akcégﬁﬁ%%
6Da HiggPlegLyachl qyGar gthr Asa bys Cloekhr @sy Bih Ol Y& n
Cys Arg Al ggghr Ser Arg Ser Ito0 Gy Val Ile Lél5675
680 685 gga aaa tgg gca ate ctt gea ata tta ctg ggt

ata gca ctg etc ttt 2112 dy Lys Trp Ala IIeéﬁ?%A%a
t¢ gtougta@a@ goa lcdgipat tah Bad BeRe2®Y A6 §3D B¥52900
sot vahavil 4yst Braeut Asn diye GlM GlyaAsn tAret 6lmdtalgdan

act aaazl%g 2160 Ser Valézlt-,eu Leu Thr Leu Yap Cys Gy
Val Phe y Ala Thr Lys y

gaa att gga gta aac aat gaa gcg cca ttt get aga gat att ccc
Glu Ile Gly Val Asn Asn Glu Ala Pro Phe Ala Arg Asp Ile Pro
435 440 445

gtg aca gec tig aac aga gcc ttg gtt aca gtt cat gtg agg gat
Val Thr Ala Leu Asn Arg Ala Leu Val Thr Val His Val Arg Asp
450 455 460

gat gag ggg cct gaa tge act cct gea gee caa tat gtg cgg att
Asp Glu Gly Pro Glu Cys Thr Pro Ala Ala Gln Tyr Val Arg Ile
470 - 475 480

gaa aac tta gca gtg ggg tca aag atc aac ggc tat aag gca tat
Glu Asn Leu Ala Val Gly Ser Lys Ile Asn Gly Tyr Lys Ala Tyr
485 490 495

ccc gaa aat aga aat ggc aat ggt tta agg tac aaa aaa ttg cat
Pro Glu Asn Arg Asn Gly Asn Gly Leu Arg Tyr Lys Lys Leu His
500 505 510

cct aaa gegt tgg atc acc att gat gaa att tca ggg tca atc ata
Pro Lys Gly Trp Ile Thr Ile Asp Glu Ile Ser Gly Ser Ile Ile
515 520 525

tce aaa atc ctg gat agg gag gtt gaa act ccc aaa aat gag ttg
Ser Lys Ile Leu Asp Arg Glu Val Glu Thr Pro Lys Asn Glu Leu

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632



tat
Tyr
b4b

gga
Gly

710 715 720 705 aaa cgt ttt cct gaa gat tta gca cag
caa aac tta att ata tea aac 2208 Lys Arg Phe Pro Qu
Asp Leu Ala @n Gn Asn Leu Ile Ile Ser Asn 725 730
735 aca gaa gca cct gga gac gat aga gtg tgc tct gee
aat gga ttt atg 2256 Thr GsmoAla Pro Ay Asp Asp Arg
Val Cys Ser Ala Asn Gy Phe Met 740 745 750 ace caa
act ace aac aac tot age caa ggt tttpfgt ggt act atg
§8fa 2304 Thr A nd5Bhr Thr Asn Asn SBt° Ser Gn Ay Phe
Cys Ay Thr Met Ay 755 760 765 tea gga atg aaa aat
gga ggg cag.ga a fOeAnaggotc3F ader
e O A
Asts Idey Ty Yat7Eew ddag i;e P 4y “58e™ T Gaa tee tgé?1
egg ggg get gggs@at cat cat ace %00 Gy Asn G n Thr
Leu Au Ser Cys Arg Ay Ala Ay His Hs H's Thr 785

790 795 800 «ctg gac tcc tqc g C ag
gty ojdceehEtEgedaptth §82 ﬁ?%Sg%%gal?q Agﬁg%g‘rt %E%a%ggggly
Gy 1Hus ATANVAE Ashal leAGpu Asp 9k AmngAsy AssoBTR i Bt

act tac tog{-)%ag tgg cac agt ko act caa ccc cdilPtc
ggt gaa aaa 2496 Thr Tyr Ser Qu Trp His Ser Phe Thr

G@n Pro Arg Leu dy Gu Lys 820 825 830 tt%ﬁgﬁgftét%

ata £Ot @Al geadtanigtgagtgattetrs apg ¢a PR g

Ile

gac
Asp

tat
Tyr

cte
Leu
625

get

Ala

ggc
Gly

cat
His

gga
Gly

544, | ; | DyAsPrdGL A&y Tax Thr
g B, 0, o0 s s 2 T

att tta gct gtt gat cct gat gaa cect gte cat gga get cca ttt
Ile Leu Ala Val Asp Pro Asp Glu Pro Val His Gly Ala Pro Phe
595 600 605

ttc agt ttg ccc aat act tct cca gaa atc agtl aga ctg tgg agc
Phe Ser Leu Pro Asn Thr Ser Pro Glu Ile Ser Arg Leu Trp Ser
610 615 620

acc aaa git aat gat aca gct gee cgt ctt tca tat cag aaa aat
Thr Lys Val Asn Asp Thr Ala Ala Arg Leu Ser Tyr Gln Lys Asn
630 635 640

gga ttt caa gaa tat acc att cdt att act gta aaa gac agg gcc
Gly Phe Gln Glu Tyr Thr Ile Pro Ile Thr Val Lys Asp Arg Ala
645 650 655

caa gct gca aca aaa tta ttg aga gtt aat ctg tgt gaa tgt act
Gln Ala Ala Thr Lys Leu Leu Arg Val Asn Leu Cys Glu Cys Thr
660 665 670

cca act cag tgt cgt geg act tca agg agt aca gga gta ata ctt
Pro Thr Gln Cys Arg Ala Thr Ser Arg Ser Thr Gly Val Ile Leu
675 - 680 685

aaa tgg gca atc cit gca ata tta ctg ggt ata gca ctg cte ttt
Lys Trp Ala Ile Leu Ala Ile Leu Leu Gly_Ile Ala Leu Leu Phe

1680

1728

1776

1824

1872

1920

1968

2016

2064

2112



tct
Ser
705

aaa
Lys

aca
Thr

acc
Thr

tca
Ser

gga
Gly
785

ctg
Leu

act
Thr

ttg
Leu

gte
Val

gte etc act tat aac tat gag gga aga gga tct cca get
ggt tct gtg 2592 Val Leu Thr Tyr Asn Tyr u Ay Arg
Ay Ser Pro Ala Ay Ser Val 7/40 850 855 860 ggc tgc
tgc agt gaa aag cag gaa gaa gat ggc ctt gac ttt tta
aat 2640 Gy Cys Cys Ser GguoLys Gn Au Gu Asp Ay
Leu Asp Phe Leu Asn 865 870 875 880 aat ttg gaa ccc

aaa ttt att aca tta gca gaa gca tgc;7 ca aag aga 2688
680N Leu Gu Pro L85 Phe Ile Thr Leu'Aa Qu Ala Oys

Thr Lys Arg 885 890 895 <210> 2 <211> 896 <212> PRT
<213> SapiENg, 034 MNat tit g @achl sctGaya Rzge
ghay UhE F%echv# % Ef%} g $#ﬁ e
HELEE¢¢IEEhEébPWNP1 e GLF Veo PR CSREA LA, Thr]r wsl‘ﬁy

Gu Ala Cys 207@b 30 Lys Lys Vﬁﬂ5lle Leu Asn Val

Ser Lys Leu Gu Ala Asp Lys Ile 35 40 45 1le Qy Awg
Val Asn Leu Gu G u Cys Phe Ar Ser &idal d5c
&t 35teect grg SRk t@érg%ﬁaﬁr%a él %rt%s%a+ SLgu Asn
AP PR YPREIG1Waksi Weu Ska mn7£51r8@snTh¢u A|1§ RE 2D

Al'a Leu Sewzésp Lys Lys Arg Bsy Phe Thr Ile 735

gaa gca cct gga gac gat aga gtg tgc tet gee aat gga ttt atg
Glu Ala Pro Gly Asp Asp Arg Val Cys Ser Ala Asn Gly Phe Met
740 745 750

caa act acc aac aac tct age caa ggt ttt tgt ggt act atg gga
Gln Thr Thr Asn Asn Ser Ser Gln Gly Phe Cys Gly Thr Met Gly
755 760 765

gga atg aaa aat gga gEE cag gaa acc att gaa atg atg aaa gga
Gly Met Lys Asn Gly Gly Gln Glu Thr Ile Glu Met Met Lys Gly
770 775 | 780

aac cag acc ttg gaa tcc tgc cgg EEE get ggg cat c?t c?t acc
Asn Gln Thr Leu Glu Ser Cys Arg Gly Ala Gly His His His Thr
790 795 800

gac tcc tge agg gga gga cac acg gag gtg gac aac tgc aga tac
Asp Ser Cys Arg Gly Gly His Thr Glu Val Asp Asn Cys Arg Tyr
805 810 815

tac tcg gag tgeg cac agt ttt act caa ccc cgt cte ggt gaa aaa
Tyr Ser Glu Trp His Ser Phe Thr Gln Pro Arg Leu Gly Glu Lys
820 825 830

cat cga tgt aat cag aat gaa gac cgc atg cca tcc caa gat tat
His Arg Cys Asn Gln Asn Glu Asp Arg Met Pro Ser Gln Asp Tyr
835 840 845

ctec act tat aac tat gag gga aga gga tct cca get ggt tet gtg
Leu Thr Tyr Asn Tyr Glu Gly Arg Gly Ser Pro Ala Gly Ser Yal

2160

2208

2256

2304

2352

2400

2448

2496

2544

2592



85 90 95 8/40 Trp Leu Ser Asp Lys Arg Lys @dn Thr An
Lys A u Val Thr Val Leu 100 105 110 Leu Gu H's dn
Lys Lys Val Ser Lys Thr Arg H's Thr Arg u Thr 115
120 125 Val Leu Arg Arg Ala Lys Arg Arg Trp Ala Pro
I[le Pro Cys Ser Met 130 13%/440 dn Gu Asn Ser Leu
Gy Pro Phe Pro Leu Phe Leu Adn Gn Val Au 145 150
155 160 Ser Asp Ala Ala A n Asn Tyg_ Thr Val Phe Tyr
& |le Ser Ay ARES165 170 175 dA¥%al Asp Lys du
Pro Leu Asn Leu Phe Tyr Ile Qu Arg Asp Thr 180 185

c tgG, naLZuaéD M9 gPEOCMa|ggﬁ~S’@tWt@aGialtr 2640
(giiy ggcﬁersﬁﬁ&l szqﬁrgl%%o i %ZP’AE%&B‘ %‘l’ii‘?"zﬁ%ﬁ/

g65 Leu Pro Leu Prgrdeu Pro IIe ArgS\75I Adu Asp Gu A8
Asp Asn Hi's 225 230 235 240 Pro Val Phe Thr Au Ala

Ile Tyr Asn Phe Qu Val Leu G u Ser Ser 2 2688
aat Diei@aaseer Reg Yy &Fﬁra%r“@ag"ft; 823,274 \; %%g éé%

Asn BSP GAUOPAS Ly PhedQe2Bhr 120 AR d}lnsmarr{-‘rvswﬁ r jy§ :ﬁag
Arg Leu LysgEyr Ser lle Leu gy G n Thr 895

210> 2

<211> 896

<212> PRT

<213> Homo sapiens

400> 2
Met Ala Ala Ala Gly Pro Arg Arg Ser Val Arg Gly Ala Val Cys Leu

1 5 10 15

His Leu Leu Leu Thr Leu Val Ile Phe Ser Arg Asp Gly Glu Ala Cys
20 25b 30

Lys Lys Val Ile Leu Asn Val Pro Ser Lys Leu Glu Ala Asp Lys Ile
35 ' 40 45

Ile Gly Arg Val Asn Leu Glu Glu Cys Phe Arg Ser Ala Asp Leu Ile
50 55 60

Arg Ser Ser Asp Pro Asp Phe Arg val Leu Asn Asp Gly Ser Val Tyr
65 70 75 80

Thr Ala Arg Ala Val Ala Leu Ser Asp Lys Lys Arg Ser Phe Thr Ile
86 90 95



Trp

Leu

Val

Gln

145

Ser

Gly

Gly

Phe

Leu

225

Pro

275 280 285 Pro Arg Ser Pro Gy Leu Phe Ser Val His
Pro Ser Thr Ay Val Ile 290 295 300 Thr Thr Val Ser
H's Tyr Leu Asp Arg Au Val Val Asp Lys Tyr Ser 305
310 315 320 Leu Ile Met Lys Val Gn Asp Met Asp Ay
A n Phe Phe Ay Leu Ile 325ga@0 335 dy Thr Ser Thr
Cys Ile Ile Thr Val Thr Asp Ser Asn Asp Asn Ala 340
345 350 Pro Thr Phe Arg G n Asn Ala Tyr Au Al a Phe
Val GQu Au Asn Ala 355 360 365 Phe Asn Val GQu lle
Leu Ile Pro Ile Qu Asp Lys Asp Leu Ile 370 375

Arg
80, Asp Thr Iy Sen TiHr Vag Lay
%Sgypsﬁsﬂyfsﬁfag %g %BT%EG%S([)J Asr]fP(IVBIﬁ)l/ TH;S Phe Lys
I1e SerlOfhr Asp Lys Gu HHP Asn Gu @y Val'405 410

415 10/40 Leu Ser Val Val Lys Pro Leu Asn Tyr Gu GQu
Asn Arg G n Val Asn 420 425 430 Leu Ju lle Ay Val

Asn Asn Qu Ala Pro. Phe Ala Arg . Asp,] | Pr
Gt Has ey Py saval LT AR e AxEoRis, Jhpofre Sld, f0
H s1vgl Arg Asp 450 ¥Bb 460 Leu Asp @28 Ay Pro Qu

Cys Thr Pro Ala Ala A n Tyr Val Arg Ile 465 470 475
480

Leu Arg Arg Ala Lys Arg Arg Trp Ala Pro Ile Pro Cys Ser Met
130 135 140

Glu Asn.Ser Leu Gly Pro Phe Pro Leu Phe Leu Gln Gln Val Glu
150 155 160

Asp Ala Ala Gln Asn Tyr Thr Val Phe Tyr Ser Ile Ser Gly Arg
165 170 175

Val Asp Lys Glu Pro Leu Asn Leu Phe Tyr Ile Glu Arg Asp Thr
180 185 190

Asn Leu Phe Cys Thr Arg Pro Val Asp Arg Glu Glu Tyr Asp Val
195 200 205

Asp Leu Ile Ala Tyr Ala Ser Thr Ala Asp Gly Tyr Ser Ala Asp
210 215 220

Pro Leu Pro Leu Pro Ile Arg Val Glu Asp Glu Asn Asp Asn His
230 _ 235 240

Val Phe Thr Glu Ala Ile Tyr Asn Phe Glu Val Leu Glu Ser Ser
245 250 255



Arg

Pro

Pro

Thr

305

Leu

Gly

Pro

Phe

Asn

385

Asn

Lys Qu Asn Leu Ala Val Gy Ser Lys Ile Asn Ay Tyr
Lys Ala Tyr 485 490 495 Asp Pro Qu Asn Arg Asn Ay
Asn Ay Leu Arg Tyr Lys Lys Leu H's 500 505 510 Asp
Pro Lys Gy Trp Ile Thr Ile Asp Gu Ile Ser Ay Ser
Ile Ile 515 520 525 Thr Sey4dys Ile Leu Asp Arg GQu
Val du Thr Pro Lys Asn G u Leu 530 535 540 Tyr Asn
Ile Thr Val Leu Ala Ile Asp Lys Asp Asp Arg Ser Cys
Thr 545 550 555 560 Ay Thr Leu Ala Val Asn Ile Qu
Asp Val Asn Asp Asn Pro Pro Au 565 570 575 11/40 1lle

€] Vi Vady  Val 1 | STHF @ sbyArdveispGiju
#W G?Pf T%%gh£8ga]5§(}y %1 da@ é{%&'—l}e&i\l a VaISb v Pro Asp
du Pro28@l Hs Ay Al a F%ﬁé Phe 595 - 600 2%5 Tyr Phe

Ser Leu Pro Asn Thr Ser Pro GQu Ile Ser Arg Leu Trp
Ser 610 615 620 Leu Thr Lys Val Asn Asp Thr Ala Ala

A L S Tyr 3 6
P?;llg T@?‘g Q;(:e lrjh-pyl'l'hq-m,ra Kgu ﬁfyg il' SSFE‘ 9%}23&1&/@9&8 GSlnaTQcy

Al a 45 650 655 Gy @80 Ala Ala Thr Lyd9leu Leu Arg
Val Asn Leu Cys Qu Cys Thr 660 665 670 H's Pro Thr
Gn Cys Arg Ala Thr Ser Arg Ser Thr Ay Val Ile Leu

Arg Ser Pro Gly Leu Phe Ser Val His Pro Ser Thr Gly Val Ile
290 295 300

Thr Val Ser His Tyr Leu Asp Arg Glu Val Val Asp Lys Tyr Ser
310 316 320

Ile Met Lys Val Gln Asp Met Asp Gly Gln Phe Phe Gly Leu Ile
325 330 335

Thr Ser Thr Cys Ile Ile Thr Val Thr Asp Ser Asn Asp Asn Ala
340 345 350

Thr Phe Arg Gln Asn Ala Tyr Glu Ala Phe Val Glu Glu Asn Ala
365 360 365

Asn Val .Glu Ile Leu Arg Ile Pro Ile Glu Asp Lys Asp Leu Ile
370 375 380

Thr Ala Asn Trp Arg Val Asn Phe Thr Ile Leu Lys Gly Asn Glu
390 395 400

Gly His Phe Lys Ile Ser Thr Asp Lys Glu Thr Asn Glu Gly Val
405 410 415



675 680 685 Gy Lys Trp Ala lle Leu Ala Ile Leu Leu
Gy Ile Ala Leu Leu Phe 690 695 700 Ser Val Leu Leu
Thr Leu Val Cys Gy Val Phe Ay Ala Thr Lys Ay 705
710 715 720 Lys Arg Phe Pro Qu Asp Leu Ala G n dn
Asn Leu Ile Ile Ser Asn 72510749 735 12/40 Thr Gu Al a
Pro Ay Asp Asp Arg Val Cys Ser Ala Asn Ay Phe Mt
740 745 750 Thr @ n Thr Thr Asn Asn Ser Ser Gn Qy
Phe Q/s Gy Thr Met Ay 755 760 765 Ser Gy Met Lys
Asn y Ay An Gu Thr Ile Au Met Met Lys Ay. 770
Leu §ei5 vzswalal,ysm Gho AEw TReGI@ GleesnOpsg Alp ¥l Asm
Ay Hi 34% s His Thr 7854480 795 800 Leu #5p Ser Cys
Arg Ay st'eru\M Asp Asn Cys Arg Tyr 805
810 815 Thr Tyr Ser GQu Trp His Ser Phe Thr Gn Pro
Arg Leu Gy GQu Lys 820 825 830 Leu His Arg Cys Asn

Leu (&{5‘ I/I\%r\fﬁ Yafs r(A‘Agn MBly R19 15¢ PR:ARSRArgYAsp 836 B

Leu r Tyr nTyr Gu Gy Ar4q5(3|y Ser Pro
y Ser Val 850 860 dy Cys Cys Ser du Lys

Gln Glu A u Asp Ay Leu Asp Phe Leu Asn 865 870 875
880
Arg Val Thr Ala Leu Asn Arg Ala Leu Val Thr Val His Val Arg Asp

450 455 460

Leu Asp Glu Gly Pro Glu Cys Thr Pro Ala Ala Gln Tyr Val Arg lle
465 470 475 480

Lys Glu Asn Leu Ala Val Gly Ser Lys Ile Asn Gly Tyr Lys Ala Tyr
485 490 495

Asp Pro Glu Asn Arg Asn Gly Asn Gly Leu Arg Tyr Lys Lys Leu His
500 505 510

Asp Pro Lys Gly Trp Ile Thr Ile Asp Glu Ile Ser Gly Ser Ile Ile
5156 : 520 525

Thr Ser Lys Ile Leu Asp Arg Glu Val Glu Thr Pro Lys Asn Glu Leu
530 535 540

Tyr Asn Ile Thr Val Leu Ala Ile Asp Lys Asp Asp Arg Ser Cys Thr
545 b0 555 _ 560

Gly Thr Leu Ala Val Asn Ile Glu Asp Val Asn Asp Asn Pro Pro Glu
565 570 575




Asn Leu Au Pro Lys Phe Ile Thr Leu Ala A u Ala Cys
Thr Lys Arg 885 890 895 13/40 <210> 3 <211> 2517
<212> DNA <213> Honp sapiens <220> <221> CDS <222>
(1)..(2517) <400> 3 atg gee gee get ggg ccc egg cgc
tee gtg ego gga gee gtc tgcllddy 48 Met Ala Ala Ala
Gy Pro Arg Arg Ser Val Arg Ay Ala Val Cys Leu 1 5 10
15 cat ctg ctg ctg ace etc gtg ate no agt cgt gat ggt
gaa gcc tgc 96 His Leu Leu Leu Thr Leu Val He Phe Ser
Arg Asp Ay GQu Ala Cys 20 25 30 aaa aag(gltg ata ctt
Ile PAI choRPTyEfaindal Clke €9 igea PracLywsaMeht@l 1 J4r 1

s Val S@Se Leu Asn Val RBgg Ser Lys Leu G§8A a Asp
Lys e 40 45 att ggc aga gtt aat ttg gaa gag tgc
ttc agg tot gca gac etc ate 192 Ile Ay Arg Val Asn
Leu G u du Cys Phe Arg Ser Ala Asp Leu Ile 50 55 60

v FRESEAPEL R Bl 45 AR S 1% S ool
'—eu 595“ Asp Ay Ser O1yr 65 70 75 Qgi%

Tyr Phe Ser Leu Pro Asn Thr Ser Pro Glu Ile Ser Arg Leu Trp Ser
610 615 620

Leu Thr Lys Val Asn Asp Thr Ala Ala Arg Leu Ser Tyr Gln Lys Asn
625 630 635 640

Ala Gly Phe Gln Glu Tyr Thr Ile Pro Ile Thr Val Lys Asp Arg Ala
645 650 655

Gly Gln Ala Ala Thr Lys Leu Leu Arg Val Asn Leu Cys Glu Cys Thr
660 665 670

His Pro Thr Gln Cys Arg Ala Thr Ser Arg Ser Thr Gly Val Ile Leu
675 ' 680 685

Gly Lys Trp Ala Ile Leu Ala Ile Leu Leu Gly Ile Ala Leu Leu Phe
690 695 700

Ser Val Leu Leu Thr Leu Val Cys Gly Val Phe Gly Ala Thr Lys Gly
705 710 715 720

Lys Arg Phe Pro Glu Asp Leu Ala GIn Gln Asn Leu Ile Ile Ser Asn
725 730 735



aca gee agg get gtt gcg ctg tot gat aag aaa aga tea
ttt ace ata 288 Thr Ala Arg Ala Val Ala Leu Ser Asp
Lys Lys Arg Ser Phe Thr Ile 85 90 95 tgg ctt tot gac
aaa agg aaa cag aca cag aaa gag gtt act gtg ctg 336
Trp Leu Ser Asp Lys Arg Lysigaé®¢ Thr G n Lys Gu Val
Thr Val Leu 100 105 110 14/40 eta gaa cat cag aag aag
gta tcg aag aca aga cac act aga gaa act 384 Leu Qu
H's Gn Lys Lys Val Ser Lys Thr Arg Hs Thr Arg Gu
Thr 115 120 125 gtt etc agg cgt gcc aag agg aga tgg

Thr @ﬁ?AZ‘F}tPP& bl&cﬁs;ﬁ\gptﬁg ghy sei/aild_@.unmg Rhe Mdta

o Cys Ser ot30 135
140 caa ‘{:fbg aat tee ttg 335 cct tte cca {vﬁfttt ctt

caa caa gtt gaa 480 dn du Asn Ser Leu Ay Pro Phe
Pro Leu Phe Leu A n Gn Val du 145 150 155 160 tct

thr G Tz dsnch Aep S CLb P KRR GL T YR
Tyr 788r Ile Ser Ay AMP 165 170 175 gd&°gtt gat aaa

gaa cot tta aat ttg ttt tat ata gaa aga gac act 576
@y Val Asp Lys Qu Pro Leu Asn Leu Phe Tyr Ile GQu

Arg Asp Thr 180 185 190 ga aat__eta t tgc act
Ser 6Lt MgtglLymthsag6lydd vgekn Gan Thi é?tG]GEiA td?@,t iﬁﬁ @%
Cys Thr Arg PrgsVal Asp Arg A u7& u Tyr Asp Val

195 200 205 ttt gat ttg att get tat gcg tea act gca
gat gga tat tea gea gat 672

Gly Asn Gln Thr Leu Glu Ser Cys Arg Gly Ala Gly His His His Thr
785 790 795 800

Leu Asp Ser Cys Arg Gly Gly His Thr Glu Val Asp Asn Cys Arg Tyr
805 810 815

Thr Tyr Ser Glu Trp His Ser Phe Thr Gln Pro Arg Leu Gly Glu Lys
820 825 830

Leu His Arg Cys Asn Gln Asn Glu Asp Arg Met Pro Ser Gln Asp Tyr
835 840 845

Val Leu Thr Tyr Asn Tyr Glu Gly Arg Gly Ser Pro Ala Gly Ser Val
8560 865 860

Gly Cys Cys Ser Glu Lys Gln Glu Glu Asp Gly Leu Asp Phe Leu Asn
865 870 875 880

Asn Leu Glu Pro Lys Phe Ile Thr Leu Ala Glu Ala Cys Thr Lys Arg
885 890 895



Phe Asp Leu Ile Ala Tyr Ala Ser Thr Ala Asp Ay Tyr
Ser Ala Asp 210 215 220 ctg ccc etc cca eta ccc ate
agg gta gag gat gaa aat gac aac cac 720 Leu Pro Leu
Pro Leu Pro Ile Arg Val Qu Asp Gu Asn Asp Asn Hi s
225 230 235 240 cot gtt tty3/a@a gaa gea att tat aat
ttt gaa gtt ttg gaa agt agt 768 Pro Val Phe Thr Qu
Ala Ile Tyr Asn Phe Qu Val Leu Gu Ser Ser 245 250

255 aga cct ggt act aca gtg ggg gtg gtt tgt gcc aca

gac aga gat gaa 816 Arg Pro Gy Thr Thr VvVal dvy Val

Val, Cys Ala Thr Asp Arg Asp A u 260 265 270 15/40 ccg
210> 73

gac aca atg cat acg cgc ctg aaa tac age att ttg cag
211¢a54¢éa 864 Pro Asp Thr Met His Thr Arg Leu Lys Tyr
<2125emNal e Leu A n A n Thr 275 280 285 cca agg tea cot

g C fenlsOt Otg cat ccc age aca ggc gta ate 912
<213%r gh%?gségrenmo @y Leu Phe Ser vVal H's Pro Ser Thr

Ay Val Ile 290 295 300 ace aca gtc tct cat tat ttg

gac aga gag gtt gta gac aag tac tea 960 Thr Thr Val
<9905¢er H's Tyr Leu Asp Arg GQu Vval Val Asp Lys Tyr Ser
305 310 315 320 ttg ata atg aaa gta caa gac atg gat
22149dMBag ttt ttt gga ttg ata 1008 Leu Ile Met Lys Val
<22215 n(IAsp (R&t7T)Asp Gy G n Phe Phe Gy Leu Ile 325 330

335 ggc aca tea act tgt ate ata aca gta aca gat tea

Sat gat aat gca 1056 dy Thr Ser Thr Cys Ile Ile Thr
<400%/5|3 Thr Asp Ser Asn Asp Asn Al a te tge ctg 48
atg gcc gee get ggg ccc cgg cge tee glg cge gea gee gie g

Met Ala Ala Ala Gly Pro Arg Arg Ser Val Arg Gly Ala Val Cys Leu
1 5 10 15

cat ctg ctg ctg acc ctc gtg atc ttc agt cgt gat ggt gaa gcc tge 96
His Leu Leu Leu Thr Leu Val Ile Phe Ser Arg Asp Gly Glu Ala Cys
20 25 30

aaa aag gtg ata ctt aat gta cet tet aaa cta gag gca gac aaa ata 144
Lys Lys Val Ile Leu Asn Val Pro Ser Lys Leu Glu Ala Asp Lys Ile
35 40 45

att ggc aga gtt aat ttg gaa gag tgc ttc agg tet gea gac ctc atc 192
Ile Gly Arg Val Asn Leu Glu Glu Cys Phe Arg Ser Ala Asp Leu Ile
50 - b5 60

cgg tca agt gat cct gat ttc aga gtt cta aat gat ggg tca gtg tac 240
Arg Ser Ser Asp Pro Asp Phe Arg Val Leu Asn Asp Gly Ser Val Tyr
65 70 75 80

aca gcc agg gct gtt geg ctg tet gat aag aaa aga tca ttt acc ata 288

Thr Ala Arg Ala Val Ala Leu Ser Asp Lys Lys Arg Ser Phe Thr Ile
85 90 95

tgg ctt tct gac aaa agg aaa cag aca cag aaa gag gtt act gtg ctg 336
Trp Leu Ser Asp Lys Arg Lys Gln Thr Gln Lys Glu Val Thr Val Leu
100 105 110




cta
Leu

gtt
Val

caa
Gln
145

tet
Ser

gga
Gly

gga
Gly

ttt
Phe

ctg
Leu
2256

cct
Pro

‘aga
Arg

340 345 350 <ccc act ttc aga caa aat get tat gaa gca
ttt gta gag gaa aat gca 1104 Pro Thr Phe Arg G n Asn
Ala Tyr Au Ala Phe Val Au GQu Asn Al a 355 360 365
ttc aat gtg gaa ate tta cga ata cot ata gaa gat aag
gat tta att 1152 Phe Asn VEl/4Glu.lle Leu Arg Ile Pro
Ile Au Asp Lys Asp Leu Ile 370 375 380 aac act gcc
aat tgg aga gte aat ttt acc att tta aag gga aat gaa
1200 Asn Thr Ala Asn Trp Arg Val Asn Phe Thr Ile Leu
gaps cat yCaks A apE38ha JO® 398 2AT02RAAACYFSt 382 €ER atla
Glhe HagGlac By geyysadal Bexr gk Hal Aggahg;gﬂ‘hgtﬁtrglm& Thasn
Gly1 s Phe Lys Ile Thr Asp Lys G ysdhr Asn Gu
Gy Val 405 410 415 t tot gtt gta aag cca ctg aat
tat gaa gaa aac cgt caa gtg aac 1296 Leu Ser Val Val

&3¢S abp cdiedcAdaglysg Gaa Chy dan cAt qaitd ncvalgcAsnt 4@

'?%f Af‘é?ﬁégéi‘%aw%?fg?%ﬁ%ﬁ%ﬂ%gﬁ@ RN TR 4

Gu Ala Pro Phéd Al a Arg Asp I 0 435 440 445
aga gtg aca gee ttg aac aga gee ttg gtt aca gtt cat

Gkt gtt\éal:céfhft 't@thedt fs4 c%’agg»ﬁlc agdeLU
o A e e e el BE

1440 Leu Asp 1G0u Ay Pro G u C§85Thr Pro Al a

Tyr Val Arg Ile 465 470 475 480

gat gca gca cag aac tat act gtc ttc tac tca ata agt gga cgt

Asp Ala Ala Gln Asn Tyr Thr Val Phe Tyr Ser Ile Ser Gly Arg
165 170 175

gtt gat aaa gaa cct tta aat ttg ttt tat ata gaa aga gac act
Val Asp Lys Glu Pro Leu Asn Leu Phe Tyr Ile Glu Arg Asp Thr
180 185 190

aat cta ttt tgec act cgg cct gtg gat cgt gaa gaa tat gat gtt
Asn Leu Phe Cys Thr Arg Pro Val Asp Arg Glu Glu Tyr Asp Val
195 200 205

gat ttg att get tat gcg tca act geca gat gega tat tca gea gat
Asp Leu Ile Ala Tyr Ala Ser Thr Ala Asp Gly Tyr Ser Ala Asp
210 215 220

cce cte cca cta cecc atc agg gta gag gat gaa aat gac aac cac
Pro Leu Pro Leu Pro Ile Arg Val Glu Asp Glu Asn Asp Asn His
230 235 240

gtt ttc aca gaa gca att tat aat ttt gaa gtt ttg gaa agt agt
Val Phe Thr Glu Ala Ile Tyr Asn Phe Glu Val Leu Glu Ser Ser
245 250 255

cet ggt act aca gtg ggeg gtg gtt tgt gcc aca gac aga gat gaa
Pro Gly Thr Thr Val Gly Val Val Cys Ala Thr Asp Arg Asp Glu
260 265 270

384

432

480

528

576

624

672

720

768

816



ceg
Pro

cca
Pro

acc
Thr
305

ttg
Leu

gEgC
Gly

cce
Pro

tte
Phe

aac
Asn
385

aat
Asnh

ctt
Leu

aaa gaa aac tta gca gtg ggg tea aag ate aac ggc tat

aag gea tat 1488 Lys Qu Asn Leu Ala Val @y Ser Lys

Ile Asn Gy Tyr Lys Ala Tyr 485 490 495 gac ccc gaa

aat aga aat ggc aat ggt tta agg tac aaa aaa ttg cat

1536 Asp Pro Qu Asn Arg Amy46dy Asn Gy Leu Arg Tyr

Lys Lys Leu H s 500 505 510 gat cet aaa ggt tgg ate

ace att gat gaa att tea ggg tea ate ata 1584 Asp Pro

Lys Ay Trp Ile Thr Ile Asp Qu lle Ser Ay Ser lle 864
ke 25452 62Qab 285 iget ekg @aa trce age P ifatt tAGEPHEFEAT?

aa.act, cCe . 0pg, 149 A33er Thre Seu GYs GlheThreu
E&PpTﬁFg“eé qu%gﬂ,%%ﬁg@é@h e %&2 Asn @ ygkeu 530 535
540 2f&t aat att aca gf¢’ ctg gea ata gacC aaa gat gat

aga tea tgt act 1680 Tyr Asn Ile Thr Val Leu Ala lle

Asp Lys_Asp Aspy Ag1Seit Qtg i 245a86@ce5BE6aIa gt 912
age, tepy oL Eeg B t t ¢

bra Sgaangﬁéggs%ﬂﬁ%ﬁ?gﬁ%%il AR AR s 8 TR

pom Asp Asn Pro Pra®sd u 565 570 57530%ta ett caa gaa

tat gta gtc att tgc aaa cca aaa atg ggg tat acc 1776
Ile Leu Gn Qu

Tyr. Val Val 1] S I Qak YEacMeta 960
&4 gbyr tohcadghakges &ac 1""7"5'/2‘45‘3‘3e c% 5#%(5%35293%% t{ gat

e Yadt SendiiscTygtleucdsp fgg Gt VedaYel (Aspgbis A’.%p Fﬁg e

Leu Ala Val Asgjfro Asp Gu Pro3d Hs Gy A a gl

Phe 595 600 605 tat ttc agt ttg ccc aat act tct cca

gaa atc agt aga ctg tgg age 1872
ata atg aaa gta caa gac atg gat ggc cag ttt ttt gga ttg ata 1008

Ile Met Lys Val Gln Asp Met Asp Gly Gln Phe Phe Gly Leu Ile
325 330 3356

aca tca act tgt atc ata aca gta aca gat tca aat gat aat gca 1056
Thr Ser Thr Cys Ile Ile Thr Val Thr Asp Ser Asn Asp Asn Ala
340 345 350

act ttc aga caa aat gct tat gaa gca ttt gta gag gaa aat gea 1104
Thr Phe Arg Gln Asn Ala Tyr Glu Ala Phe Val Glu Glu Asn Ala
3556 360 365

aat gtg gaa atc tta cga ata cct ata gaa gat aag gat tta att 1152
Asn Val Glu Ile Leu Arg Ile Pro Ile Glu Asp Lys Asp Leu Ile
370 375 380

act gcc aat tgg aga gtc aat tit acc att tta aag gga aat gaa 1200
Thr Ala Asn Trp Arg Val Asn Phe Thr Ile Leu Lys Gly Asn Glu
390 385 400

gga cat ttc aaa atc agc aca gac aaa gaa act aat gaa ggt gtt 1248
Gly His Phe Lys Ile Ser Thr Asp Lys Glu Thr Asn Glu Gly Val
405 410 415

tct gtt gta aag cca ctg aatl tat gaa gaa aac cgt caa gtg_aac 1296
Ser Val Val Lys Pro Leu Asn Tyr Glu Glu Asn Arg Gln Val Asn
420 425 430



Tyr Phe Ser Leu Pro Asn Thr Ser Pro Gu Ile Ser Arg
Leu Trp Ser 610 615 620 etc ace aaa gtt aat gat aca
get gcc cgt ctt tea tat cag aaa aat 1920 Leu Thr Lys
Val Asn Asp Thr Ala Ala Arg Leu Ser Tyr G n Lys Asn
625 630 635 640 get gga ttme/ema gaa tat ace att cet
att act gta aaa gac agg gec 1968 Ala Ay Phe An Qu
Tyr Thr Ile Pro Ile Thr Val Lys Asp Arg Ala 645 650
655 (ggc caa get gca aca aaa tta ttg aga gtt aat ctg
ctg gagt aYhaeagitactac2046 ga@ geglacaAttt Alcd ke dajsatleceeu

Leu GL}'iJgIVé“GI‘QSVai—%nq& @14 £ys pHor PROQ186RrS Wap TR Peoa
%g tgt cgt gcg %gtea agg agt acg gga gta ata

ctt 64 His Pro Thr n Cys Arg Ala ?1 Ser Arg Ser
Thr Ay Val Ile Leu 675 680 685 gga aaa tgg gca ate

aga 5?@ all® ékc%t @t lta%c‘ihga ) ﬁig’i gﬂ:@aaé“de G et 6at tgﬁ:gi&ﬂ-@ gatl y
Are VRloTH A1gofen o Bt A1 Lo VAT gTieE T Mig VBI040 AP

@Qa gtt ttt ggt g#%b act aaa ggg 21660 Ser Vval Leu Leu
Thr Leu Val Cys Gy VaI Phe Ay Ala Thr Lys Gy 705

710 715 720
cte ghf s ek vor 23 (& acl' offiacHiBOTaa' |5 W4T CAPSHRT
Leu AspuGky £1@ PraiGluaGys (8 Proe AlpeABeGlRs hyr ¥3178K8 135

465 aca gaa gca cofffpgga gac gat aga4PBg tgc tct gcc &80
gga ttt atg 2256 Thr GQu Ala Pro Ay Asp Asp Arg Val

Cys Ser Ala Asn Ay Phe Met 740 745 750
aaa gaa aac tta gca gtg ggg tca aag atc aac gge tat aag gca tat

Lys Glu Asn Leu Ala Val Gly Ser Lys Ile Asn Gly Tyr Lys Ala Tyr
485 490 495

gac ccc gaa aat aga aat ggc aat ggt tta agg tac aaa aaa ttg cat
Asp Pro Glu Asn Arg Asn Gly Asn Gly Leu Arg Tyr Lys Lys Leu His
500 505 510

gat cct aaa ggt tgg atc acc att gat gaa att tca ggg tca atc ata
Asp Pro Lys Gly Trp Ile Thr Ile Asp Glu Ile Ser Gly Ser Ile Ile
516 . 520 525

act tcc aaa atc ctg gat agg gag gtt gaa act ccc aaa aat gag tig
Thr Ser Lys Ile Leu Asp Arg Glu Val Glu Thr Pro Lys Asn Glu Leu
630 535 540

tat aat att aca gtc ctg geca ata gac aaa gat-gat aga tca tgt act
Tyr Asn Ile Thr Val Leu Ala 1le Asp Lys Asp Asp Arg Ser Cys Thr
545 550 bbb 560

gga aca ctt get gtg aac att gaa gat gta aat gat aat cca cca gaa
Gly Thr Leu Ala Val Asn Ile Glu Asp Val Asn Asp Asn Pro Pro Glu
565 570 575

ata ctt caa gaa tat gta gtc att tgec aaa cca aaa atg ggg tat acc
Ile Leu Gln Glu Tyr Val Val Ile Cys Lys Pro Lys Met Gly Tyr Thr
580 585 590

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776



gac
Asp

tat
Tyr

cte
Leu
625

get
Ala

EEC
Gly

_cat
His

gga
Gly

tet

Ser
705

aaa
Lys

aca

Thr

18/ 40 ace caa act ace aac aac tct age caa ggt ttt tgt
ggt act atg gga 2304 Thr G n Thr Thr Asn Asn Ser Ser
A@n dy Phe Cys Ay Thr Met Ay 755 760 765 tca gga
atg aaa aat gga ggg cag gaa ace att gaa atg atg aaa
gga 2352 Ser Ay Met Lys A48y Gy Gn GQu Thr Ile
Gu Met Met Lys Ay 770 775 780 gga aac cag ace ttg

gaa tee tgc egg ggg get ggg cat cat cat ace 2400 dy
A@n Thr Leu Gu Ser Cys Arg Ay Ala Ay His H's

H'fs ttareqisBt¥ognt7 g6t strd gae cjadlie ket §62 Afd §6a 'dda
131843 LaQOAGRYalt As0Reo A GU6 RA®aVahHidd 68y AlauPAsPheer
5§§g Ay Ay Hs T, 0Glu Val Asp Asgggys Arg Tyr
805 O 815 act tac 1eg gag tgg cac agt ttt act caa
ccc cgt ctc ggt gaa gaa 2496 Thr Tyr Ser Gu Trp Hi s

ey abbettihiccd antPaot Al teal gday att lagll g8 e82pg G}

‘%H‘iee S E8R- 9B, 0, B0 (U 1090 i A0 sk ®

Ihiens <400> 4 fb® Ala Ala Ala A80Pro Arg Arg Ser
VaI Arg Ay Ala vVal Cs Leu 1 5 10 15

acc aaa gtt aat gat aca gct gec cgt ctt tca tat cag aaa aat
Thr Lys Val Asn Asp Thr Ala Ala Arg Leu Ser Tyr Gln Lys Asn
630 635 640

gga ttt caa gaa tat acc att cct att act gta aaa gac agg gcc
Gly Phe Gln Glu Tyr Thr Ile Pro Ile Thr Val Lys Asp Arg Ala
645 650 655

caa gct gca aca aaa tta ttg aga gtt aat ctg tgt gaa tgt act
Gln Ala Ala Thr Lys Leu Leu Arg Val Asn Leu Cys Glu Cys Thr
660 665 670

cca act cag tgt cgt gecg act tca agg agt aca gga gta ata ctt
Pro Thr Gln Cys Arg Ala Thr Ser Arg Ser Thr Gly Val Ile Leu
675 680 685

aaa tgg gca atc ctt gca ata tta ctg ggt ata gca ctg cte ttt
Lys Trp Ala Ile Leu Ala Ile Leu Leu Gly Ile Ala Leu Leu Phe
690 695 700

gta ttg cta act tta gta tgt gga gtt ttt ggt gca act aaa ggg
Val Leu Leu Thr Leu Val Cys Gly Val Phe Gly Ala Thr Lys Gly
710 715 720

cgt ttt cct gaa gat tta geca cag caa aac tta att ata tca aac
Arg Phe Pro Glu Asp Leu Ala Gln Gln Asn Leu Ile Ile Ser Asn
725 730 735

gaa gca cét gga gac gat aga gtg tgc tct gcc aat gga ttt atg
Glu Ala Pro Gly Asp Asp Arg Val Cys Ser Ala Asn Gly Phe Met
740 745 - 7580

1824

1872

1920

1968

2016

2064

2112

2160

2208

2256



acc
Thr

tca
Ser

EEa
Gly
785

ctg
Leu

act

Thr

tee
Ser

H's Leu Leu Leu Thr Leu Val Ile Phe Ser Arg Asp Ay
GQu Ala Cys 20 25 30 19/40 Lys Lys Val Ile Leu Asn
Val Pro Ser Lys Leu Qu Ala Asp Lys Ile 35 40 45 1lle
Gy Arg Val Asn Leu Gu Gu Cys Phe Arg Ser Al a Asp
Leu Ile 50 55 60 Arg Ser S@r40Asp Pro Asp Phe Arg Val
Leu Asn Asp Ay Ser Val Tyr 65 70 75 80 Thr Ala Arg
Ala Val Ala Leu Ser Asp Lys Lys Arg Ser Phe Thr Ile 85
90 95 Trp Leu Ser Asp Lys Arg Lys @ n Thr A n Lys Qu
ddal aThracvadad emc 190 apo5cda @etetitGtgt ot ach 244 88fs

MR TREThEY s MsnPsér ldep dTH GAWOPKE @ydhGly Tho M0 G185

Val u Arg Arg Al a Arg Arg Trp Alggdfro Ile Pro
7@ Met 130 135 ll.%g Gn Au Asn SerEPLeu Gy Pro

Phe Pro Leu Phe Leu dn @n Val Gu 150 155 160 145
gjra Rad é‘aﬁ'g%acéék Aag é—a/ef abbr adMalgaPhetghatg Seaa Igge
e

r Ar 5 V, X gieu
Mgk Y B Gt ?}]e" a5 Tﬁs ?#%ﬁgs%géggtl 58
M@0y Asn Leu Phe CJ&® Thr Arg Pro val’88sp Arg Gu Qu
Tyr Asp Val
aac cag acc ttg gaa tcc tgc cgg ggg get ggg cat cat cat acc
Asn Gln Thr Leu Glu Ser Cys Arg Gly Ala Gly His His His Thr
790 795 800

gac tec tgc agg gega gga cac acg gag gtg gac aac 1gc aga tac
Asp Ser Cys Arg Gly Gly His Thr Glu Val Asp Asn Cys Arg Tyr
805 810 815

tac tcg gag tgg cac agt ttt act caa ccc cgt cte ggt gaa gaa
Tyr Ser Glu Trp His Ser Phe Thr Gln Pro Arg Leu Gly Glu Glu
820 825 ‘ 830

att aga gga cac act ggt
Ile Arg Gly His Thr Gly
835

<210> 4

{211> 839

{212> PRT

<{213> Homo sapiens

<400> 4

Met
1

His

Ala Ala Ala Gly Pro Arg Arg Ser Val Arg Gly Ala Val Cys Leu
5 10 : 15

Leu Leu Leu Thr Leu Val Ile Phe Ser Arg Asp Gly Glu Ala Cys
20 25 30

2304

2352

2400

2448

2496

2517



195 200 205 Phe Asp Leu Ile Ala Tyr Ala Ser Thr Al a
Asp Ay Tyr Ser Ala Asp 210 215 220 Leu Pro Leu Pro
Leu Pro Ile Arg Val Qu Asp Au Asn Asp Asn His 225
230 235 240 Pro Val Phe Thr Gu Ala Ile Tyr Asn Phe
Gu Vval Leu GQu Ser Ser 2451440 255 Arg Pro @y Thr
Thr Val Ay Val Val Cys Ala Thr Asp Arg Asp Au 260
265 270 Pro Asp Thr Met His Thr Arg Leu Lys Tyr Ser
Ile Leu G@n A@n Thr 275 280 285 Pro ﬁwg Ser Pro g%y
Lys §8Y Ve TR6ILefakshi ¥alPPoo Ser Iy LeuyGlmlAlp Aspddsod
O ,.Thr Thr Val Ser s Tyr Leu Asp Argp A u Val Val
Asp ¥s Tyr Ser 305 310 315 320 Leu Ile Met Lys Val
Gn Asp Met Asp Ay A n Phe Phe Ay Leu Ile 325 330
335 @y Thr Ser Thr Cys Ile Ile Thr Val Thr Asp Ser

3 pRa/ SBr A TEhasphleeuAd de
11e GF A5E VAT Aéﬂyi"& ol $3 GRPPK: muﬁga u Asn Ala 355
860 365 Phe Asn GQulle Leu Arglle Prolle Qu

Asp Lys Asp Leu IIe 370 375 380 Asn Thr Ala Asn Trp

Arg Val Asn Phe Thr Ile Leu Lys Ay Asn u 385 390
Arg:%2§ éé¥)Asp Pro Asp Phe Arg Val Leu Asn Asp Gly Ser Val Tyr

65 70 75 80

Thr Ala Arg Ala Val Ala Leu Ser Asp Lys Lys Arg Ser Phe Thr Ile
85 90 95

Trp Leu Ser Asp Lys Arg Lys Gln Thr Gln Lys Glu Val Thr Val Leu
100 105 110

Leu Glu His Gln Lys Lys Val Ser Lys Thr Arg His Thr Arg Glu Thr
115 120 125

Val Leu Arg Arg Ala Lys Arg Arg Trp Ala Pro Ile Pro Cys Ser Met
130 135 140

Gln Glu Asn Ser Leu Gly Pro Phe Pro Leu Phe Leu Gln Gln Val Glu
145 150 155 160

Ser Asp Ala Ala Gln Asn Tyr Thr Val Phe Tyr Ser Ile Ser Gly Arg
160 170 175

Gly Val Asp Lys Glu Pro Leu Asn Leu Phe Tyr Ile Glu Arg Asp Thr
180 185 190



Asn Gy H's Phe Lys Ile Ser Thr Asp Lys Qu Thr Asn
Gu dy Vval 405 410 415 Leu Ser Val Val Lys Pro Leu
Asn Tyr Au Gu Asn Arg A n Val Asn 420 425 430 Leu
GQulle dy Val Asn Asn Gu Ala Pro Phe Ala Arg Asp
Ile Pro 435 440 445 Arg Val Thr Ala Leu Asn Arg Al a
Leu Val Thr Val His Val Argghgp 450 455 460 Leu Asp
GQu dy Pro Qu Cys Thr Pro Ala Ala G n Tyr Val Arg
Ile 465 470 475 480 Lys GQu Asn Leu Ala Val Ay Ser
Lys Ile Asn Ay Tyr Lys Ala Tyr 485 490 495 Asp Pro

Gly A3 LAGPHY CyASThiCGAye v GhY Aspu Afg G Ty GluyRyr yisp Bl
Hi Sy gOO 505 510 22/ Asp Pro Lys Géogrp Ile Thr
IIeRspGIuIIeSer y Ser Ile Ille 51 20 525 Thr

Ser Lys Ile Leu Asp Arg Gu Val du Thr Pro Lys Asn

G u Leu 530 535 540 Tyr Asn Ile Thr Val Leu Ala lle

S @Sﬁ, ! 4y et RPR A Y
Phe ASPLEYCITR R165Fy 1 hda N K %E‘pp‘f/gﬁ@l F:rgl,&sp AR08 49
HYb G u 565 570 525° Ile Leu A n A4f%yr val val Ile
Cys Lys Pro Lys Met Ay Tyr Thr 580 585 590 Asp Ile
~Leu Ala Val Asp Pro Asp Au Pro Val Hs Ay Ala Pro
Ph :
Leu ProeLeu Pro Leu Pro Ile Arg Val Glu Asp Glu Asn Asp Asn His
225 230 235 240

Pro Val Phe Thr Glu Ala Ile Tyr Asn Phe Glu Val Leu Glu Ser Ser
245 250 255

Arg Pro Gly Thr Thr Val Gly Val Val Cys Ala Thr Asp Arg Asp Glu
260 265 270

Pro Asp Thr Met His Thr Arg Leu Lys Tyr Ser Ile Leu Gln Gln Thr
275 280 285

Pro Arg Ser Pro Gly Leu Phe Ser Val His Pro Ser Thr Gly Val Ile
290 295 300 '

Thr Thr Val Ser His Tyr Leu Asp Arg Glu Val Val Asp Lys Tyr Ser
305 310 315 320

Leu Ile Met Lys Val Gln Asp Met Asp Gly Gln Phe Phe Gly Leu Ile
325 330 335

Gly Thr Ser Thr Cys Ile Ile Thr Val Thr Asp Ser Asn Asp Asn Ala
340 345 | 350



595 600 605 Tyr Phe Ser Leu Pro Asn Thr Ser Pro Qu
Ile Ser Arg Leu Trp Ser 610 615 620 Leu Thr Lys Val
Asn Asp Thr Ala Ala Arg Leu Ser Tyr @ n Lys Asn 625
630 635 640 Ala Gy Phe An du Tyr Thr Ile Pro lle
Thr Val Lys Asp Arg Ala 645 650 655 Gy Gn Ala Ala
Thr Lys Leu Leu Arg Val Asnyglgy Cys GQu Cys Thr 660
665 670 23/40 Hi's Pro Thr n Cys Arg Ala Thr Ser Arg
Ser Thr Ay Val Ile Leu 675 680 685 dy Lys Trp Ala
Ile Leu Ala Ile Leu Leu Ay Ile Ala Leu Leu Phe 690

Pro $19° PRROASEG1aksd-@0alByr Tho ARU PHal VAly 61(H §luwalsnPhka
Ay Apa Thr Lys Ay G’Z&? 710 715 720 1332 Arg Phe Pro
Gu p Leu Ala dn n Asn Leu Ile Ile Ser Asn 725
730 735 Thr GQu Ala Pro Ay Asp Asp Arg Val Cys Ser
Ala Asn Gy Phe Met 740 745 750 Thr @ n Thr Thr Asn

p
e BG5St T 0
Met Lys Gy 7385775 780 Gly As%s‘b n Thr Leu
Ser Cys Arg Ay Ala dy His H's H's Thr 785 790 795
800
Asn Thr Ala Asn Trp Arg Val Asn Phe Thr Ile Leu Lys Gly Asn Glu

385 390 395 400

Asn Gly His Phe Lys Ile Ser Thr Asp Lys Glu Thr Asn Glu Gly Val
405 410 415

Leu Ser Val Val Lys Pro Leu Asn Tyr Glu Glu Asn Arg Gln Val Asn
420 425 430

Leu Glu Ile Gly Val Asn Asn Glu Ala Pro Phe Ala Arg Asp Ile Pro
435 440 445

Arg Val Thr Ala Leu Asn Arg Ala Leu Val Thr Val His Val Arg Asp
450 455 460

Leu Asp Glu Gly Pro Glu Cys Thr Pro Ala Ala Gln Tyr Val Arg Ile
465 ' 470 475 480

Lys Glu Asn Leu Ala Val Gly Ser Lys Ile Asn Gly Tyr Lys Ala Tyr
485 490 495

Asp Pro Glu Asn Arg Asn Gly Asn Gly Leu Arg Tyr Lys Lys Leu His
500 505 510



Leu Asp Ser Cys Arg Ay Ay H's Thr Qu Val Asp Asn
Cys Arg Tyr 805 810 815 Thr Tyr Ser Qu Trp H's Ser
Phe Thr G n Pro Arg Leu Ay Au Gu 820 825 830 24/40
Ser Ile Arg Gy H's Thr Ay 835 <210> 5 <211> 612
<212> DNA <213> Honp sapiens <220> <221> CDS <222>

(1).. (612) <400> 5 atg gty, %(ge ggg ggc ttc gcg tgt
tee aag aac tge ctg tgc gccC é c 48 Mt Val Cys Ay
Gy Phe Ala Cys Ser Lys Asn Cys Leu Cys Ala Leu 1 5 10
15 aac ctg ctt tac ace ttg gtt agt ctg ctg cta att

t CH} QUITYISethG1¥eSbrVal e S
Asp %833[5'? uGlﬁrZE‘r%%eG%rfg% klgg dAl\l a 20 26‘5 ggg tg:;rg ggc :n
ggc t

C ggg ctg att t agt etc cga gt e ggc gtg
144 Trp Ay Ile Gy Phe Ay Leu Ile Ser Ser Leu Arg
Val Val Gy Val 35 40 45 gtc att gea gtg ggc ate ttc

Thr 4Lt 1 bt Bt ol Fof (TR Sebcfos fonchlf 0

530 535 40

Tyr Asn Ile Thr Val Leu Ala Ile Asp Lys Asp Asp Arg Ser Cys Thr
545 550 555 560

Gly Thr Leu Ala Val Asn Ile Glu Asp Val Asn Asp Asn Pro Pro Glu
565 570 575

Ile Leu Gln Glu Tyr Val Val Ile Cys Lys Pro Lys Met Gly Tyr Thr
580 . b8b 590 :

Asp Ile Leu Ala Val Asp Pro Asp Glu Pro Val His Gly Ala Pro Phe
595 600 605

Tyr Phe Ser Leu Pro Asn Thr Ser Pro Glu Ile Ser Arg Leu Trp Ser
610 615 620

Leu Thr Lys Val Asn Asp Thr Ala Ala Arg Leu Ser Tyr Gln Lys Asn
625 630 635 640

Ala Gly Phe Gln Glu Tyr Thr Ile Pro Ile Thr Val Lys Asp Arg Ala
645 650 655

Gly Gln Ala Ala Thr Lys Leu Leu Arg Val Asn Leu Cys Glu Cys Thr
660 665 670



50 55 60 att gga get gta aaa cat cat cag gtg ttg cta
ttt ttt tat atg att 240 Ile Ay Ala Val Lys Hs His
@n Val Leu Leu Phe Phe Tyr Met Ile 65 70 75 80 att
ctg tta ett gta ttt att gtt cag ttt tct gta tct tgc
get tgt 288 1le Leu Leu Leu Val Phe Ile Val G n Phe
- Ser Val Ser Cys Ala Cys 85 80495 25/40 tta gcc ctg
aac cag gag caa cag ggt cag ctt ctg gag gtt ggt tgg
336 Leu Ala Leu Asn Gn AQu dn @n dy An Leu Leu
GQu Val dy Trp 100 105 110 aac aat acg gca agt get

His R@2ThatGACyst RrLAfadllr 8af AigaSancTHIgG1 B8/l Aba LAsin
Thrﬁﬁa Ser Ala Arg Asp Ile G n Arggésn Leu Asn
Cys 5 120 125 tgt ggg ttc ega agt gtt aac cca aat

gac ace tgt ctg get age tgt 432 Cys Gy Phe Arg Ser

Val Asn Pro Asn Asp Thr Cys Leu Ala Ser Cys 130 135

0 t413a t C t ge C t
oty 108 100K 0980 0, LEG IEGIA0 e AL LBl 028
830, cys Ala Pro 1F8511e @y Qu 14970050° 155 160 ¢ at
get gga gag gtt ttg aga ttt gtt ggt gge att gge ctg
ttc ttc 528 Tyr Ala Gy G u Val Leu Arg Phe Val

Ay

Ay lle dy, Leu Phe Phe 5 0.175. a ttt aca gag

Ser ValoLey Zteggifhﬁﬁteut gl é{}@ 62 vadop %e@ltyagi%\g;g‘ragﬁs g

705 Ser Phe Thr QM0 le Leu Ay Val 7T8p Leu Thr Tyr AZ§
Tyr Arg Asn 180 185 190

Lys Arg Phe Pro Glu Asp Leu Ala Gln Gln Asn Leu Ile Ile Ser Asn
725 730 735

Thr Glu Ala Pro Gly Asp Asp Arg Val Cys Ser Ala Asn Gly Phe Met
740 745 750

Thr Gln Thr Thr Asn Asn Ser Ser Gln Gly Phe Cys Gly Thr Met Gly
755 760 765

Ser Gly Met Lys Asn Gly Gly Gln Glu Thr Ile Glu Met Met Lys Gly
‘ 770 775 780

Gly Asn Gln Thr Leu Glu Ser Cys Arg Gly Ala Gly His His His Thr
785 790 795 800

‘Leu Asp Ser Cys Arg Gly Gly His Thr Glu Val Asp Asn Cys Arg Tyr
805 810 815

Thr Tyr Ser Glu Trp His Ser Phe Thr Gln Pro Arg Leu Gly Glu Glu
820 825 830



cag aaa gac ccc cgc geg aat cot agt gca tte ett 612
G n Lys Asp Pro Arg Ala Asn Pro Ser Ala Phe Leu 195

200
<400> 6 Met Val

Cys
Thr

30
Val

Leu

Trp Ay Ile Ay
Gy Val

Val

35

<210> 6 <211> 204
Cys
Leu Cys Ala Leu
Leu Val Ser Leu

Ay

40 45 Val
Phe Leu Il e Ala Leu Val

<212> PRT <213> Honp sapi ens
Phe Ala Cys Ser
15 10 15 26/40 Asn Leu Leu Tyr
Leu Lewd/he Ay Ile Ala Ala 20 25
Phe Ay Leu Ile Ser Ser
Ile Ala Val
50 55 60

Ay

Ser HeaAYalGllyy Hi&li BhrHGEy G n Val
Ile Leu Leu Leu Val

Ile 5
Phe8 §

An du
105 110

<2104V @ Asn

612"

Val

211>
{212>
{213>

220>
(221>
<2225

<400>

atg
Met

aac
Asn

tgeg
Trp

gte
Val

att
Ile
65

~att

Ile

gtt
Val

ctg
Leu

Egc
Gly

att
Ile
50

gga
Gly

ctg
Leu

DNA

er

Val

Ast i
Leu Asn Cys

70 75 80
Ser Cys Ala Cys 85 90 95
@Gn dn dy Gn Leu Leu Qu Val
Asn Thr Ala Ser Ala Arg Asn Asp Ile dn
115 120 125 Cys Ay Phe Arg Ser
Pro Asn Asp Thr Cys Leu Ala Ser Cys

Homo sapiens

CDS
(D..

tge
Cys

ctt
Leu

att
Ile
35

gca
Ala

gct
Ala

tta
Leu

(612)

EEBE
Gly

tac
Tyr
20

ggc
Gly

gtg
Val

gta
Val

ctt
Leu

gge ttce
Gly Phe

acc ttg
Thr Leu

ttc ggg
Phe Gly

ggc atc
Gly Tle

aaa cat
Lys His
70

gta ttt
Val Phe
85

gcg
Ala

gtt
Val

ctg
Leu

tte
Phe
55

cat
His

att
Ile

tgt
Cys

agt
Ser

att
Ile
40

ttg
Leu

cag
Gln

gtt
Val

tee
Ser

ctg
Leu
25

tece
Ser

tte
Phe

gtg
Val

cag
Gln

Gy Leu

Leu Leu Phe Phe Tyr

aag
Lys
10

ctg
Leu

agt
Ser

ctg
Leu

ttg
Leu

ttt
Phe
90

aac
Asn

cta
Leu

cte
Leu

att
Ile

cta
Leu
75

tct
Ser

tgc
Cys

att
Ile

cga
Arg

gect
Ala
60

ttt
Phe

gta
Val

Phe 1l e Val
Leu Ala Leu Asn
Gy Trp 100

ctg
Leu

gga
Gly

gig
Val
45

tta
Leu

ttf
Phe

tct
Ser

fge
Cys

att
Ile
30

gtc

Val

gtg
Val

tat
Tyr

tge
Cys

gee
Ala
15

get
Ala

ggce
Gly

ggt
Gly

aig
Met

get
Ala
95

Lys Asn

Leu Arg
Gy Ile Phe
Ile Ay
Met
An

cte
Leu

gceg
Ala

gtg
Val

ctg
Leu

att
Ile
80

tgt
Cys

48

96

144

192

240

288



130 135 140 Val Lys Ser Asp His Ser Cys Ser Pro Cys
Ala Prollelle dy GQu 145 150 155 160 Tyr Ala Qy
GQu Val Leu Arg Phe Val Ay Ay Ile Ay Leu Phe Phe
165 170 175 27/40 Ser Phe Thr Au lle Leu Ay Val Trp
Leu Thr Tyr Arg Tyr Arg Asn 180 185 190 G n Lys Asp
Pro Arg Ala Asn Pro Ser Al asfle¢ Leu 195 200 <210> 7
<211> 1095 <212> DNA <213> Honp sapiens' <220> <221>

CDS <222> (1)..(735) <400> 7 atg geg tec ccg tct egg
tta gem céEPanGatCcEat£aa ceae 8L ¢aR C&gtcttggﬁaﬂsgttwgﬁ%}gag 336
Leu SBf LRuOASIEIG1AT 61 AGHn L&l Gl Gl LeysLder 61walall Géy Thep

Cys 15 15 ttc aag agg5gtt ctg cta ateffgac act ttt

att ttc tgg ate act ggc Phe Lys Ser Val Leu Leu

Ile Tyr Thr Phe Ile Phe Trp Ile Thr Gy 20 25 30 gtt

aac &t aeltgdd aggegetgickagat ght dtgg cggcamgagtclg:aagecctgy 384
tald V I U I
Asn @s?‘g'i‘?gl)\%e;ﬁefeﬁfa@htﬁ@ AU 813 reCa¥n Il AsR Gy

125

tgt ggg ttc cga agt gtt aac cca aat gac acc tgt ctg get age tgt 432
Cys Gly Phe Arg Ser Val Asn Pro Asn Asp Thr Cys Leu Ala Ser Cys
130 135 140

gtt aaa agt gac cac tcg tgec tcg cca tgt get cca atc ata gga gaa 480
Val Lys Ser Asp His Ser Cys Ser Pro Cys Ala Pro Ile Ile Gly Glu
145 150 155 160

tat get gga gag gtt ttg aga ttt gtt ggt gge att gge ctg ttc tte 528
Tyr Ala Gly Glu Val Leu Arg Phe Val Gly Gly Ile Gly Leu Phe Phe
165 170 175

agt ttt aca gag atc ctg ggt gtt tgg ctg acc tac aga tac agg aac 576
Ser Phe Thr Glu Ile Leu Gly Val Trp Leu Thr Tyr Arg Tyr Arg Asn
180 185 190

cag aaa gac ccc cgc gcg aat cct agt gea tte ctt 612
Gln Lys Asp Pro Arg Ala Asn Pro Ser Ala Phe Leu
195 200

210> 6

<211> 204

212> PRT

<213> Homo sapiens

<400> 6

- Met Val Cys Gly Gly Phe Ala Cys Ser Lys Asn Cys Leu Cys Ala Leu
1 5 10 15



35 40 45 tac ttt tet ctt tta aat gag aag gee ace aat
gte ccc tte gtg ctc 192 Tyr Phe Ser Leu Leu Asn Qu
Lys Ala Thr Asn Val Pro Phe Val Leu 50 55 60 att get
act ggt ace gtc an att ett ttg ggc ace ttt ggt tgt ttt
240 Ille Ala Thr Ay Thr Vval Ile Ile Leu Leu Ay Thr
Phe Ay Cys Phe 65 70 75 80/t ace tge cga get tct
gca tgg atg cta aaa ctg tat gea atg ttt 288 28/40 Ala

Thr Cys Arg Ala Ser_Ala Trp Met Leu Lys.,L T a
Asn Dgay L%eTYSS%bD Iy Val pexclewdeyyleu tultlte ?%ﬁe];ltecngégigt g
gte get2(gcc ate gta gga 865t 336 Leu Thr L¥u Val Phe
Leu Val Gu Leu Val Ala Ala Ile Val dy Phe 100 105
110 gtt ttc aga cat gag att aag aac atg gcg tec ccg
tct egg aga ctg 384 Val Phe Arg His Qu Ile Lys Asn
Trp OBt [Dé &615ePher@l ySkeu Al Sey Seeuléd Argo¥al Mnlchy el
aaaggca gte att act tgf ttc aag age gtysctg eta ate
tac 432 dn Thr Lys Pro Val Ile Thr Cys Phe Lys Ser
Val Leu Leu Ile Tyr 130 135 140 act ttt att ttc tgg
ate act gge gtt ate ctt ctt gca gtt ggc att 480 Thr

Val I%eAi+ %Fiheh'lﬂﬂel bRe T Bhe DAl T1é AAllaCUek 6la1AGRy Il
y Ile 145 150 1?? 160 tgg ggc a gtg age ctg gag
at tac ttt tct e tta aat gag aag 528 Trp Gy Lys

Val Ser Leu Au Asn Tyr Phe Ser Leu Leu Asn GQu Lys
165 170 175

Ile Gly Ala Val Lys His His Gln Val Leu Leu Phe Phe Tyr Met Ile
65 70 75 80

Ile Leu Leu Leu Val Phe Ile Val Gln Phe Ser Val Ser Cys Ala Cys
85 90 95

Leu Ala Leu Asn Gln Glu Gln Gln Gly Gln Leu Leu Glu Val Gly Trp
100 105 110

Asn Asn Thr Ala Ser Ala Arg Asn Asp Ile Gln Arg Asn Leu Asn Cys
115 120 125

Cys Gly Phe Arg Ser Val Asn Pro Asn Asp Thr Cys Leu Ala Ser Cys
130 135 140

Val Lys Ser Asp His Ser Cys Ser Pro Cys Ala Pro Ile Ile Gly Glu
145 150 155 160

Tyr Ala Gly Glu Val Leu Arg Phe Val Gly Gly Ile Gly Leu Phe Phe
165 ' 170 175




gee ace aat gte ccc tte gtg etc att get act ggt ace
gte att att 576 Ala Thr Asn Val Pro Phe Val Leu Ille
Ala Thr Ay Thr Val Ile Ile 180 185 190 ctt ttg gge
ace ttt ggt tgt ttt get ace tgc ega get tet gca tgg
624 Leu Leu Gy Thr Phe Ay Cys Phe Ala Thr Cys Arg
Ala Ser Ala Trp 195 200 205,84g eta aaa ctg tat gca
atg ttt ctg act etc gtt ttt ttg gte gaa 672 Mt Leu
Tyr. Ala Met Phe Leu Thr Leu Val Phe Leu Val
Ser li‘hm TbxoGlzeLdlzzbetbﬁévg%l dep lgut Thr Tyt Argghyn Are gsn
ttc agal®&mt gag att aag ags 720 Leu Val Ag Ala lle
Val Gy Phe Val Phe Arg Hs Qu Ile Lys Asn 225 230
235 240 age ttt aag aat aat tatgagaagg ctttgaagca
gt at aact ct acaggagatt 775 29/40 Ser Phe Lys Asn Asn

Gln 345Asptgadgechld gepdtmg8er atgaPhedaa at acgttgca
ttggpgtggt gtcaccgatty@35 atagagattg gacagat act
aattattact cagaaaaagg atttcctaag agttgctgta 895
aacttgaaga ttgtactcca cagagagatg cagacaaagt aaacaat gaa
gogttgtttta 955 taaaggtgat gaccattata gagtcagaaa

<210$gggagtcgt tgcaggaatt tcctttggag 1015 ttgcttgcett

<211> iégégatt ggaatctttc tcgcctactg cctctctcgt gccataacaa
10 at aaccagta tgagatagtg 1095 <210> 8 <211> 245

<212><2b®A PRT <213> Honp sapi ens
<213> Homo sapiens

<220>
<221> CDS
<222> (1).. (735)

<400> 7

atg gcg tcc cecg tet cgg aga ctg cag act aaa cca gtc att act tgt 48
Met Ala Ser Pro Ser Arg Arg Leu Gln Thr Lys Pro Val Ile Thr Cys

1 5 10 156

ttc_aag age gtt ctg cta atc tac act ttt att ttc tgg atc act ggce 96
Phe Lys Ser Val Leu Leu Ile Tyr Thr Phe Ile Phe Trp Ile Thr Gly
20 25 30

gtt atc ctt ctt gea gtt ggc att tgg ggc aag gtg age ctg gag aat 144
Val Ile Leu Leu Ala Val Gly Ile Trp Gly Lys Val Ser Leu Glu Asn
35 40 45

tac ttt tet ctt tta aat gag aag gec acc aat gte cce tte gtg cte 192
Tyr Phe Ser Leu Leu Asn Glu Lys Ala Thr Asn Val Pro Phe Val Leu
50 55 60

att get act ggt acc gte att att ctt ttg gge acc ttt ggt tgt ttt 240
Ile Ala Thr Gly Thr Val Ile Ile Leu Leu Gly Thr Phe Gly Cys Phe
65 70 : 75 80

get acc tge cga get tct gea tgg atg cta aaa ctg tat geca atg ttt 288



<400> 8 Met Ala Ser Pro Ser Arg Arg Leu G n Thr Lys
Pro Val Ile Thr Cys 1 5 10 15 Phe Lys Ser Val Leu
Leu Ile Tyr Thr Phe Ile Phe Trp Ile Thr Ay 20 25 30
Val Ile Leu Leu Ala Val Ay Ile Trp Ay Lys Val Ser
Leu Qu Asn 35 40 45 Tyr Phe Ser Leu Leu Asn G u Lys
Ala Thr Asn Val Pro Phe Vabkgtsgu 50 55 60 1le Ala Thr
Ay Thr Vval Ile IIe Leu Leu Gy Thr Phe Ay Cys Phe

o TR 0582, 86 B 808 W 5Bt B Fla M P

Val Phe Lé® Val GQu Leu Val9% a Ala Ile Val @% Phe
100 105 110 Vval Phe Arg H s G u Ile Lys Asn Met Al a
Pro, Ser 115 125 n Thr Ly ro
cte agh ot EHoHEICHEE HE EGR 8B BvaEoteiL iy o
Leu TheHd.eu4¥al Fhe Rine Vbﬂethéeﬁr Bal IdaTAla dlg Vel GlyePhey
Leu Al goo/al Ay Ile 1450850. 155 160 Trpigdy Lys Val
Ser Leu A u Asn Tyr Phe Ser Leu Leu Asn Qu Lys 165
170 175 Ala Thr Asn Val Pro Phe Val Leu Ile Ala Thr
gtt t@ \ag@heat/slag| 4tt |ane 2a@@ELESBcd I@c ceg tet cgg aga cig 384
Val Phe Arg His Glu Ile Lys Asn Met Ala Ser Pro Ser Arg Arg Leu

115 120 125

[+=]

36

cag act aaa cca gtc att act tgt ttc aag agec gtt ctg cta atc tac 432
Gln Thr Lys Pro Val Ile Thr Cys Phe Lys Ser Val Leu Leu Ile Tyr
130 135 140

act ttt att ttc tgg atc act ggc gtt atc ctt ctt gca gtt gge att 480
Thr Phe Ile Phe Trp Ile Thr Gly Val Ile Leu Leu Ala Val Gly Ile
145 150 155 160

tgg ggc aag gtg égc ctg gag aat tac ttt tect ctt tta aat gag aag 528
Trp Gly Lys Val Ser Leu Glu Asn Tyr Phe Ser Leu Leu Asn Glu Lys
165 170 175

gec acc aat gtc cce tte gtg cte att get act ggt ace gte att att b76
Ala Thr Asn Val Pro Phe Val Leu Ile Ala Thr Gly Thr Val Ile Ile
180 185 190

ctt ttg gge acc ttt ggt tgt ttt get ace tge cga get tet gea tgg 624
Leu Leu Gly Thr Phe Gly Cys Phe Ala Thr Cys Arg Ala Ser Ala Trp
195 200 ' 205

atg cta aaa ctg tat gca atg ttt ctg act ctc gtt ttt ttg gtc gaa 672
Met Leu Lys Leu Tyr Ala Met Phe Leu Thr Leu Val Phe Leu Val Glu
210 215 220

ctg gte get gec atc gta gga ttt gtt ttc aga cat gag att aag aac 720
Leu Val Ala Ala Ile Val Gly Phe Val Phe Arg His Glu Ile Lys Asn
225 230 235 . 240

agc ttt aag aat aat tatgagaagg ctttgaagca gtataactct ﬁcaggagatt 775



Leu Leu Gy Thr Phe Ay Cys Phe Ala Thr Cys Arg Ala
Ser Ala Trp 195 200 205 Met Leu Lys Leu Tyr Ala Mt
Phe Leu Thr Leu Val Phe Leu Val du 210 215 220 Leu
Val Ala Ala lle Val Gy Phe Val Phe Arg Hs Qu lle
Lys Asn 31/40 225 230 235 240 Ser Phe Lys Asn Asn
245 <210> 9 <211> 669 <2148#4NA <213> Hono sapi ens
<220> <221> CDS <222> (1)..(669) <400> 9 atg agg ctc

aa, aga CcC¢ cga cag gcc ccg gcg ggt ggg agg cgc gcg 48
Ser%L “egSEEInArg Pro A°’ig Gn Ala Pro Ala Ay Gy

Arg Arg Al @43 5 10 15 <ccc egg ggc ggg egg ggc tee ccc

tac egg cca gac ccg ggg aga ggc 96 Pro Arg GIy Ay

sl Sy B SR TR R ot

ggg gcg ccg cgc 144 Al a Arg Arg Leu Arg Arg Phe @ n
atagdobttl Yacdgititt) ddt¥attad tPESyaNalagh A 14btaag agttgetgta

aacttgaaga ttgtactcca cagagagatg cagacaaagt aaacaatgaa ggttgtitta
taaaggtgat gaccattata gagtcagaaa tgggagtcgt tgcaggaatt tccttiggag
ttgcttgett ccaactgatt ggaatctttc tegectactg cetctetcegt gecataacaa
ataaccagta tgagatagig

210> 8

(211> 245

212> PRT

<213> Homo sapiens

<400> 8

Met Ala Ser Pro Ser Arg Arg Leu Gln Thr Lys Pro Val Ile Thr Cys

1 5 10 15

Phe Lys Ser Val Leu Leu Ile Tyr Thr Phe Ile Phe Trp Ile Thr Gly
20 25 30

Val Ile Leu Leu Ala Val Gly Ile Trp Gly Lys Val Ser Leu Glu Asn
35 40 45

Tyr Phe Ser Leu Leu Asn Glu Lys Ala Thr Asn Val Pro Phe Val Leu
50 55 . 60

Ile Ala Thr Gly Thr Val Ile Ile Leu Leu Gly Thr Phe Gly Cys Phe

835

895

955

1015

1075

1095



get gac cot ccc tgg gea ccg ctg ggg acg atg gcg ctg
ctc gee ttg 192 Ala Asp Pro Pro Trp Ala Pro Leu Gy
Thr Met Ala Leu Leu Ala Leu 50 55 60 ctg ctg gtc gtg
gcc cta ccg egg gtg tgg aca gac gcc aac ctg act 240
Leu Leu Val Vval Ala Leu Pro Arg Val Trp Thr Asp Al a
Asn Leu Thr 65 70 75 80 gcif/49a caa cga gat cca gag
gac tee cag cga acg gac gag ggt gae 288 Ala Arg An
Arg Asp Pro Gl.gbAsp Ser A n Argsghr Asp Gu Gy Agp
32/40 85 90 95 aat aga gtg tgg tgt cat gtt tgt gag
aga gaa aae act tte gag tge 336 Asn Arg Val Trp Cys
H s VaI Cys u Arg Gu Asn Thr Phe A u Cys 100 105
Oc
Ale Thlcyf g?gfag?eaf 3 RS b 82 gﬁi‘ g
Thr G u Pr8 Tyr Cys Val e Wa 115 120 125 g gtg
aaa ata ttt cea cgt ttt ttc atg gtt gcg aag cag tgc
tee 432 Al a Val Lys IIe Phe Pro Arg Phe Phe Met Val

Leu T L@'aélag Bhe e S§@1 é V}igﬁ &@331%3{3%@9@%

GIy Cysltodl a Ala Met du M@ Pro Lys Pro GUMOG u Lys
Arg Phe 145 150 155 160 etc ctg gaa gag ccc atg ccc
tte ttt tac etc aag tgt tgt aaa att 528 Leu Leu GQu
GQu Pro Met Pro Phe Phe Tyr Leu Lys Cys Cys Lys lle
Val Phe5AAg Mlis761u dde Lps AspcMattAliat Seydiyogfer g dtg Lete

aacyjigpa tea gtg ttc aga 576 125

65

Gln Thr Lys Pro Val Ile Thr Cys Phe Lys Ser Val Leu Leu Ile Tyr
130 135 140

Thr Phe Ile Phe Trp Ile Thr Gly Val Ile Leu Leu Ala Val Gly Ile
145 150 155 160

Trp Gly Lys Val Ser Leu Glu Asn Tyr Phe Ser Leu Leu Asn Glu Lys
165 170 175

Ala Thr Asn Val Pro Phe Val Leu Ile Ala Thr Gly Thr Val Ile Ile
180 ' 185 : 190

Leu Leu Gly Thr Phe Gly Cys Phe Ala Thr Cys Arg Ala Ser Ala Trp
195 200 205

Met Leu Lys Leu Tyr Ala Met Phe Leu Thr Leu Val Phe Leu Val Glu
210 ' 215 220

Leu Val Ala Ala Ile Val Gly Phe Val Phe Arg His Glu Ile Lys Asn



Arg Tyr Cys Asn Leu Gu Gy Pro Pro Ile Asn Ser Ser
Val Phe Lys 180 185 190 gaa tat get ggg age atg ggt
gag age tgt ggt ggg ctg tgg ctg gee 624 du Tyr Ala
Ay Ser Met Ay Au Ser Cys Ay Ay Leu Trp Leu Al a
195 200 205 ate etc ctg ctg ctg gee tee att gea gee
gge etc age ctg tct 669 |la/4eu Leu Leu Leu Al a Ser
Ile Ala Ala Gy Leu Ser Leu Ser 210 215 220 <210> 10
<211> 223 <2 PRT <213> annéﬁﬁpiens 33/40 < >
10 Met Arg Le n Arg Pro Arg Ala Pro Ala Ay dy
Arg Arg Ala 1 5 10 15 Pro Arg Ay Gy Arg Ay Ser
Pro Tyr Arg Pro Asp Pro Ay Arg Gy 20 25 30 Ala Arg
u g Phe dn Lys Ay Ay Gu Ay Ala Pro
Ser Iﬁegwgésﬁ)gﬁ@rAl a Asp Pro Pro Trp Ala Pro Leu @y Thr
Met Al a Le#4Peu Ala Leu 50 55 60 Leu Leu Val Val Al a
Leu Pro Arg Val Trp Thr Asp Ala Asn Leu Thr 65 70 75
80 Ala Arg Gn Arg Asp Pro Au Asp Ser Gn Arg Thr
ASBGIu Gy Asp 85 90 95
210>
{211> 669
<212> DNA

<213> Homo sapiens

225

220>
<221> CDS
222> (1).. (669)

<400> 9
atg agg ctc caa aga ccc cga cag gcc ccg geog ggt ggg agg cge geg
Met Arg Leu Gln Arg Pro Arg Gln Ala Pro Ala Gly Gly Arg Arg Ala

ccc cgg gEgC EEE CEE ggc tcc ccc tac cgg cca gac ccg gEE aga ggc
Pro Arg Gly Gly Arg Gly Ser Pro Tyr Arg Pro Asp Pro Gly Arg Gly
20 2b 30

gcg cgg agg ctg cga agg ttc cag aag ggc¢ 888 Bag EEE ECE CCE CgC
Ala Arg Arg Leu Arg Arg Phe Gln Lys Gly Gly Glu Gly Ala Pro Arg
356 40 45

gcet gac cct cecec tgg gea ceg ctg gge aceg atg geg ctg cte gee ttg
Ala Asp Pro Pro Trp Ala Pro Leu Gly Thr Met Ala Leu Leu Ala Leu
50 56 60

ctg ctg gtc gtg gec cta ccg cge gtg tgg aca gac gee aac ctg act
Leu Leu Yal Val Ala Leu Pro Arg Val Trp Thr Asp Ala Asn Leu Thr
65 70 75 80

gcg aga caa cga gat cca gag gac tcc cag cga acg gac gag ggt gac
Ala Arg Gln Arg Asp Pro Glu Asp Ser Gln Arg Thr Asp Glu Gly Asp

48

36

144

192

240

288



Asn Arg Val Trp Cys His Val Cys Gu Arg A u Asn Thr
Phe A u Cys 100 105 110 A n Asn Pro Arg Arg Cys Lys
Trp Thr Gu Pro Tyr Cys Val Ile Ala 115 120 125 Al a
Val Lys Ile Phe Pro Arg Phe Phe Met Val Ala Lys G n
Cys Ser 130 135 140 Ala dy Cys Ala Ala Met Gu Arg
Pro Lys Pro Gu Gu Lys Argsdf?ae 145 150 155 160 34/ 40
Leu Leu G u Gu Pro Met Pro Phe Phe Tyr Leu Lys Cys
Cys Lys | 35165 170 175 Arg, Tyr Cys Asn Leu u @y
Pro Pro Ser Ser Val e Lys 180 185 0 Gu
Tyr Al a Gly Ser et Ay GQu Ser Cys Ay Gy Leu Trp

aat élgétm £29P tgtl a aL§Ha|-d-°a\é ket ﬁlcag§§rtg|c| e 336

Asn }é‘ ;—Eis ﬁﬁ\l 55( 15 s%z Elu %‘2(
ngﬂ% 33295 3 ﬁ‘aﬂ S 5>
<223> sHKbe ol i gonucl eot 18& for si RNAl a 44@0> 11
uaaagccacu gaauuaugau u 21 <210> 12

cag aac cca agg agg tgc aaa tgg aca gag cca tac tge gtt ata geg 384

Gln Asn Pro Arg Arg Cys Lys Trp Thr Glu Pro Tyr Cys Val Ile Ala
115 120 125

gce gtg aaa ata ttt cca cgt tit tte atg gitt geg aag cag tge tec 432
Ala Val Lys Ile Phe Pro Arg Phe Phe Met Val Ala Lys Gln Cys Ser
130 135 140

get ggt tgt geca geg atg gag aga ccc aag cca gag gag aag cgg ttt 480
Ala Gly Cys Ala Ala Met Glu Arg Pro Lys Pro Glu Glu Lys Arg Phe
145 150 155 160

cte ctg gaa gag ccc atg cce tte ttt tac ctc aag tgt tgt aaa att 528
Leu Leu Glu Glu Pro Met Pro Phe Phe Tyr Leu Lys Cys Cys Lys Ile
165 170 175

cgc tac tgc aat tta gag ggg cca cct atc aac tca tca gtg ttc aaa 576
Arg Tyr Cys Asn Leu Glu Gly Pro Pro Ile Asn Ser Ser Val Phe Lys
180 185 190

gaa tat gct ggg agc atg ggt gag age tgt ggt ggg ctg tgg ctg gec 624
Glu Tyr Ala Gly Ser Met Gly Glu Ser Cys Gly Gly Leu Trp Leu Ala
185 200 206

atc ctc ctg ctg ctg gee tece att gea gee gge cte age cig tet 669
Ile Leu Leu Leu Leu Ala Ser Ile Ala Ala Gly Leu Ser Leu Ser
210 215 220

210> 10

<211> 223

<212> PRT

<213> Homo sapiens




<211> 21 <212> RNA <213> Artificial Sequence <220>
<223> anti sense oligonucleotide for siRNAla <400> 12
ucauaauuca guggcuuuau u 21 35/40 <210> 13 <211> 21
<212> RNA <213> Artificial Sequence <220> <223> sense
ol i gonucl eotide for si RNAlb <400> 13 gaaaguagua
gaccugguau u 21 <210> 14 <@¥ie 21 <212> RNA <213>
Artificial Sequence <220> <223> antisense

<4009Iilgonucleotide for si RNAlb <400> 14 uaccaggucu
acuacuuucu u 21 <210> 15 <211> 21

Met Arg Leu Gln Arg Pro Arg Gln Ala Pro Ala Gly Gly Arg Arg Ala
1 5 10 15

Pro Arg Gly Gly Arg Gly Ser Pro Tyr Arg Pro Asp Pro Gly Arg Gly
20 25 30

Ala Arg Arg Leu Arg Arg Phe Gln Lys Gly Gly Glu Gly Ala Pro Arg
35 40 45

Ala Asp Pro Pro Trp Ala Pro Leu Gly Thr Met Ala Leu Leu Ala Leu
50 bb 60

Leu Leu Val Val Ala Leu Pro Arg Val Trp Thr Asp Ala Asn Leu Thr
65 70 75 80

Ala Arg Gln Arg Asp Pro Glu Asp Ser Gln Arg Thr Asp Glu Gly Asp
85 90 ' 95

Asn Arg Val Trp Cys His Val Cys Glu Arg Glu Asn Thr Phe Glu Cys
100 1056 110

Gln Asn Pro Arg Arg Cys Lys Trp Thr Glu Pro Tyr Cys Val Ile Ala
115 120 125

Ala Val Lys Tle Phe Pro Arg Phe Phe Met Val Ala Lys Gln Cys Ser
130 135 140

Ala Gly Cys Ala Ala Met Glu Arg Pro Lys Pro Glu Glu Lys Arg Phe
145 150 155 160



Leu

Arg

Glu

Ile

<212> RNA <213> Artificial Sequence <220> <223> sense
ol i gonucl eotide for si RNAlc <400> 15 gaacuauacu
gucuucuacu u 21 <210> 16 <211> 21 36/40 <212> RNA
<213> Artificial Sequence <220> <223> anti sense

ol i gonucl eotide for si RNAlc <400> 16 guagaagaca
guauaguucu u 21 <210> 17 <48 21 <212> RNA <213>
Artificial Sequence <220> <223> sense oligonucl eotide
for siRNAld <400> 17 agacauggau ggccaguuuu u 21

<210> 18 <211> 21 <212> RNA

Leu Glu Glu Pro Met Pro Phe Phe Tyr Leu Lys Cys Cys Lys Ile
165 170 175

Tyr Cys Asn Leu Glu Gly Pro Pro Ile Asn Ser Ser Yal Phe Lys
180 185 190

Tyr Ala Gly Ser Met Gly Glu Ser Cys Gly Gly Leu Trp Leu Ala
195 200 205

Leu Leu Leu Leu Ala Ser Ile Ala Ala Gly Leu Ser Leu Ser
210 215 220

<210> 11

211> 21

<212> RNA

<213> Artificial Sequence

220>
223> sense oligonucleotide for siRNAla

<400> 11

tvaaagccacu gaauuaugau u

21

<210> 12
211> 21
<212> RNA
213> Artificial Sequence

<2207
<223> antisense oligonucleotide for siRNAla

<400> 12

ucatlaauuca guggcuuuau u

21



<213> Artificial Sequence <220> <223> antisense

ol i gonucl eotide for si RNAld <400> 18 aaacuggcca
uccaugucuu u 21 <210> 19 <211> 21 <212> RNA <213>
Artificial Sequence <220> 37/40 <223> sense

ol i gonucl eotide for non-silensing dsRNAL <400> 19
auucuaucac uagcgugacu u 21 35280> 20 <211> 21 <212>
RNA <213> Artificial Sequence <220> <223> antisense
ol i gonucl eotide for non-silensing dsRNAI  <400> 20
gucacgcuag ugauagaauu u 21 <210> 21 <211> 21 <212>
RNA <213> Artificial Sequence

210>
211>
212>
{213>

220>
223>

<400>

13

21

RNA

Artificial Sequence

sense oligonucleotide for siRNAlb

13

gaaaguagua gaccugguau u

210>
211>
212>
213>

220>
223>

<400>

14

21

RNA

Artificial Sequence

antisense oligonucleotide for siRNAlb

14

uaccaggucu acuacuuucu u

<210>
211>
<212>
<213>

{220>
223>

<400>
© gaacuauacu gucuucuacu u

<210>
211>

15
21
RNA
Artificial Sequence

sense oligonucleotide for siRNAlc

15

16
21

21

21

21



<220> <223> sense oligonucl eotide for si RNA2a <400>

21 gagguugguu ggaacaauau u 21 <210> 22 <211> 21

<212> RNA <213> Artificial Sequence <220> <223>

anti sense oligonucl eotide for si RNA2a <400> 22

uauuguucca accaaccucu u 21 38/40 <210> 23 <211> 21

<212> RNA <213> Artificial ¥4Bence <220> <223> sense

ol i gonucl eoti de for si RNA2b <400> 23 gccaugugcu
¢2125Cqqdcauau u 21 <210> 24 <211> 21 <212> RNA <213>

<2135V YWk Fl &1 SEduence  <220>

<220>
223> antisense oligonucleotide for siRNAlc

<400> 16
guagaagaca guauaguucu u

210> 17

211> 21

<212> RNA

<213> Artificial Sequence

<220>
<223> sense oligonucleotide for siRNAld

<400> 17
agacauggau ggccaguuuu u

210> 18

211> 21

<212> RNA

213> Artificial Sequence

220> :
223> antisense oligonucleotide for siRENAld

<400> 18
aaacuggcca uccaugucuu u

- <210> 19

<21 21

<212> RNA

<213> Artificial Sequence

<2202

21

21

21



<223> anti sense oligonucl eotide for si RNA2b <400> 24
uaugauugga gcacauggcu u 21 <210> 25 <211> 21 <212>
RNA <213> Artificial Sequence <220> <223> sense

ol i gonucl eoti de for si RNA2c <400> 25 gcagugggca
ucuucuuguu u 21 <210> 26 <iéé> 21 39/40 <212> RNA
<213> Artificial Sequence B> <223> anti sense

ol i gonucl eoti de for si RNA2c <400> 26 acaagaagau

<223y c cned 96l ganddl ecti 80 >F A7 nsRddi eBd ing ALRNARNA <213>
Artificial Sequence <220> <223> sense oligonucl eotide

i RNA2d
<4005 °"18°>!

auucuaucac uagcgugacu u

210> 20
211> 21
<212> RNA _
213> Artificial Sequence

220>
(223> antisense oligonucleotide for non-silensing dsRNAl

<400> 20
gucacgcuag ugauagaauu u

210> 21

Q211> 21

<212> RNA

<213> Artificial Sequence

<2202
223> sense oligonucleotide for siRNA2a

<400> 21
Eagguugguu ggaacaauau u

210> 22

211> 21

<212> RNA

<213> Artificial Sequence

<220>
223> antisense oligonucleotide for siRNA2a

<400> 22
uauuguucca accaaccucu U

21

21

21

21



<400> 27 gauacaggaa ccagaaagau u 21 <210> 28 <211> 21
<212> RNA <213> Artificial Sequence <220> <223>

anti sense oligonucl eotide for si RNA2d <400> 28
ucuuucuggu uccuguaucu u 21 <210> 29 <211> 22 <212>
DNA <213> Artificial Sequence, <220> 40/40 <223>
primer X <400> 29 gcaaccaca ’69accaagat gg 22 <210>
30 <211> 24 <212> DNA <213> Artificial Sequence
<220> <223> prinmer Y <400> 30

<210>
211>
<212>
213>

<220
223>

<400>

23

21

RNA

Artificial Sequence

sense oligonucleotide for siRNA2b

23

gccaugugcu ccaaucauau u

<210>
<21
212>
- 213>

<2200
223>

<400>

24

21

RNA

Artificial Sequence

antisense oligonucleotide for siRNAZ2b

24

uaugauugga gcacauggceu u

<210
211>
212>
<213

220>
223>

<400

25

21

RNA

Artificial Sequence

sense oligonucleotide for siRNAZ2¢

25

gcagugggea Ucuucuuguu u

<210>
<115

26
21

21

21

21



ggtacttttc tagatagtgt ttcc 24 <210> 31 <211> 27
<212> DNA <213> Artificial Sequence <220> <223>
primer Z <400> 31 ccttgttttc tctagaaagg aatgcac 27

212>
213>

220>
223>

<400>

39/40

RNA
Artificial Sequence

antisense oligonucleotide for siRNAZc

26

acaagaagau gcccacugcu u

<210>
<211>
212>
213>

220>
<223>

<400>

27

21

RNA

Artificial Sequence

sense oligonucleotide for siRNA2d

27

gauvacaggaa ccagaaagau u

<210>
<Z11>
212>
<213>

<220>
<223>

<400

28

21

RNA

Artificial Sequence

antisense oligonucleotide for siRNA2d

28

ucuuucuggu uccuguaucu U

<210>
211>
212>
<213>

<220>

29

22

DNA

Artificial Sequence

21

21

21



<223

<400>

primer X

29

gcaaccacag gtaccaagat gg

<2102
211>
212>
213>

220>
<223

<400>

30

24

DNA

Artificial Sequence

primer Y

30

ggtacttttc tagatagtgt ttce

<210>
{211>
212>
<213>

<2205
223>

<400>

ccttgtttte tctagaaagg aatgcac

31

27

DNA

Artificial Sequence

primer Z

31

40/40

22

24

27



