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

proteins, agents for pronoting the apoptosis in cancer
cells, and agents for pakthigtileg cancer cell grow h.
The present invention also relates to diagnhostic
agents for eARCENTIVEYTBERAPEUTISUBSENTRAR CRNFERaN
detect the expression of the target. proteins or
genes encoding the proteins. Further the present
invention relates to preventive/renmedy for cancer
using the target protleichsierl tHi€lfAucl ei ¢ aci ds
encoding the proteins, and_to a nethod of SCE?%Q}{Ehedy
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proteins, agents for promoting the apoptosis in cancer cells,
and agents 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
present invention relates to preventive/remedy for cancer using
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 cell growth
or malignant alteration. By clarifying the molecular target

involved in the mechanism and the function thereof, there has



such as Herceptin, deevec,-ressa, and the |ike, 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 nolecule for
treating cancer. It is predicted that a cancer could

be assessed for its pathol ogical conditions by
mcroarray profiling data for the gene. Actually in

| eukema, it is reportedly possible to classify
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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, (1ii)
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



Desnocol Iin-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 |l in--3b gene (Refseq Accession No. NM
024423) which is a splicing variant thereof, and
encodes proteins conprising 896 am no aci ds (Refseq
Accession No. NP 001932) and 839 ami no aci ds (Refseq

Accession No. NP 077741), ﬁégectlvely (hereinafter,
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intracellular region are different from each ot her,
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to a cadherin superfamly, which is conprised of
t hesessswhfeod Ny 0519323 arde8AD@olihbredidsDégnfizeg Adgpsdion
and Desnocol Iin-3 (hereinafter, they maybe generally
reé elNFe@ 773485, Desspecbively) (herBésabiont,| iDesmpsobhia ok
mai n constituent. nol ecul es of desnbsone, and serves
gene and Desmocollin-3b gene may be generally referred to as
Desmocollin-3). Further, a mouse gene (RefSeqg 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 Desmocollin-3a gene. The proteins
encoded by Desmocollin-3a gene and the Desmocollin-3b 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



as an intercellular adhesion nol ecule outside !:he
cell. Desnocollinis a single transnmenbrane nolecule
and has four extracellular subdomains ECI - EC4

hi ghl y-conserved in its extracellular region.
Functional difference between Desnocollin-3a and
Desnocol lin--3b is not. apparent. However,

Desnocol Iin-3a binds with nany proteins belonging to

Pl akogl ohin and Pl akophilin famlies, but

Desnocol Iin--3b binds wth only Plakophilin-3, as
eVeslermdd iat 1 priesentol Dastpand [Degmpophbinr3 (hereinafter,
trans--interaction outside the cell. _Counter ,
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hofopie Pf cradinccongfittugeharediecy lee Gis de ST W edm? 1FEEVeS
heterophilic _interaction between Desnogl.ein whi q]is
aP8 P IErACEEHEET é}éh?Sl‘?be“lé’&ﬁFlél%rfB“rﬁggﬁoE%? 551 i's

doninant.,FurthernDri, Desno%gllin nq:ec | ar iQFSfEQr
nBf ¥ 1 Bet dryiTGIts WrHEdcrPsant 4157 Bl AKogiohin

d Pl il d.th [ ith i [
e PLANGRILL DB DS R AR e LS PRt
! <tax11_ Sacre%.e%.ggdﬁa:ﬂr}%tn. DeE%Hl%% !Jlnlaf &ﬁe@g cQ nﬂ)é’twe%n

functionas a ecul e getting 1 nvolved I n an

iB%&Ho hhylag, JH?CBQ£E68311990§b_%EJBo%|§§bé%é%%00tﬁdwévgk,
no S t he I

ecul e or - nor phogenesils of a tissue or

dst &rdddh Y- PO ti@nal th rn?elrf}'t bepsdids hetivweging to
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of gland ductal epithelial cells and nyoepithelia
c@idrS,only Plakophilin-3, as evidenced at present.
Desmocollin forms a trans-interaction outside the cell.
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 amain 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 function 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 between individual cells within the tissue. For



Desnocol Iin-3 is expressed only in nyoepithelia

cells at a basal side (Desnocollin-2 is expressed in
both | ayers, and Desnocollin-z 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).
Regardi ng the rel ati onshi p between Desnocollin--3 and

a cancer, Lt is reported that the expression |evel of
Desnocol Iin-3 in breast cancer cell line is decreased
cpaped, MW AmhArpofiad eplthdlZnfl 4isOrealompf26019 ,two
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(Publication No. WO 2002/86443) and wuseful for
dimeevesi Ngp-Br éastxwarced, oovariyy sypeekthsligde cpike at 2
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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.

TM4SF13 gene (RefSeq Accession No. NM 014399) is a gene
found from an EST library by applying a homology to sequence
of ten genes (CD9, CD37, CD53, CcD63, CD81, CD82, CD151, Co-029,
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



gene has been cloned from cDNA of nopuse tissue origin,
and encodes ar::rotein conprising 204 am no acids

(Ref Seq Accession No. NP 079635) . The nouse 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 super famly which is tetra-transnmenbrane
nolecule famly and is expected to be localized on a
cell menmbrane. TMASF13 is reported as one of proteins
udépfifeq drccehgiondioecNP o @il 4¢ ander th PUP T a @ﬁu?ﬁb gene
WO 2000/ 53756), and one of genes useful. for th
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human lung cDNA |ibrary, and encodes a protein
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00326 Furthernore, a nouse gene (RefSeqg Accession
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gene has been cloned from cDNA of nopuse. tissue
odégEdtiocandf enceedes (Pujlrieheidn 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 TMA4SF13 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, TM4SF13 is also reported as a breast
cancer inhibition gene, thus the position of this gene in
cancers is still unknown.
TM4SF6 gene (RefSeq 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 (Refseq Accession No. NP
062530) . The nouse gene has about 4'1u honology in a
base sequence and about 93% honol ogy in an am no acid
sequence, to the TMASF6 gene. TMISF6 bel ongs to a
tetraspanin superfamly which is tetra-transnenbrane
nmol ecule famly and is expected to be I|ocalized on a
cell nenbrane. The TMASF' 6 gene is reported as one of
the useful proteins for the diagnosis of cancers
(Publication No. NO 2003/057160), and one of useful
geWed1P 676 ) Hbigh dgnbaralasrus tolYASEamear s bepe qhopsd
(Publication No. NO 2001,/22920). However, the
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Dfse ltheudiaagab st hefl BaefdrisoNPublication 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 analogized 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 the diagnosis
of prostate cancer (Publication No. WO 2002/30268) and lung
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. in a 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
drug devel opnent target for treating cancer.
Accordingly, the object of the invention is to

I devhi Eyard Areblecul e which can be the novel target of

a cancer nol ecul ar target-based treatnment, to provide
a preventive/ r enethclappreach ther Toaeeerorby control | ing
t he expression or function of the target nolecule,

and t o A dvsdeiednelvdisd afsaderesiflnged s nengh i ind et &°
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foregoing problens, the present inventors d
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i nvestigation was carried out based on these
ficpdings, thefebyr bhear Aved ichi1eenmlgkedbidiel 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

pepti de thereof, (2) The agent according to (1) above,
which is for preventive/renedy for cancer, (3) An
agénthe geneteneriasy st h&urapeptiswiestipe tgncers carrsed out
and/or inhibiting the growth of cancer cells, which
cOFpEA ST thAse fimddease PEIrpRYCH B LPHBN e FPEPAGES the
base sequence or a part of the base sequence, wherein
t H8VBRsEsequence is conplinentary or substantially
conpl i ase uence .of pol ynucl eoti de

ntary to a.b seq )
encodiiﬁ}%& b¥ot%ﬂﬁwﬁﬂYFBBl?WuﬂﬁﬂXége?he same or
tantially th ] L d t
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Iting the growth of "cancer cells, which
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and/or activity of a protein conprising the sane or
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am no acid sequence represented by SEQID NO 2 or
Skt L1dN@hedeof,

(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



(6) The agent according to (5) above, which is for
preventive/ renedy for cancer, (7) A nmethod 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
:represented by SEQID NO 2 or SEQID NO 4, (8) The
nmet hod according to (7) above, which is for _ .
ppevesin velmesedy thesanargesubstont Lkl othesappharbpeacid
that inhibits the expression and/or activity of a
progetnre oaesamina heldafRauencs EFERENBEY Yyt e 1D0alR:
am no acid sequence as the am no acid sequence
réppesEiRt é8 Y@y SEQ ID NO 2 or SEQID NO 4, to

manuf acture an agent for ronpting the apoptosis in
cahtefhe @I9PBt AERSALIPRNF D] {)Ei)ng‘gf’ﬁ%' “é\)(‘f\}/h ES o}forcancer
cells, (10) The use according to (9) above, wherein
t RES etV eY e edyr 55t FAYC e apoptosis in cancer cells
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or substantially the same amino acid
S &H;?ﬁ%qnﬁstﬂgesaﬂ{@ BP a¢hstantequepcend epmesanigd daid
SEQ 1D

NO™ 2 or SEQID NO 4, or partial peptide

tB@&@&fce as the amino acid sequence represented by SEQ 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 promotes the

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

cells, the method includes using a protein comprising the same

- 10 -



(12) The nethod according to (11) above, wherein the
protein conprising the same or substantially the sane
am no acid sequence as the am no acid sequence
represented by SEQID NO 2 or SEQID NO 4, or
partial, peptide thereof, is provided in the. formo
is a cell capable of producing the protein or the
partial peptide, (13) The nethod according to (12)
above, conprises further using any one selected from
a group consisting of antibodies against a protein |
conpsilsitagtiably he seresubsratichfEJuae Fakee fihg acid
aci d sequence as the ami no acid sequence represente%, 1
bysegEENTPrepkEsented EBFR BN : 4, 0hrEQddi Vst 4 p&rth it
pepti de thereof, and polynucl eotide encoding the
prRSPELRe dhe36PYnucl eoti de” i ncl uding a part of the base

, {14) Th t hod di t [1). .
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6 (ARF R Jece1 NESH AT SNpBEINEe] g Rl aidy BHidbartial
integrin, (16) The agent according to (15) above,

beide t he substance that controls the interaction

bet ween the protein conprising the sane o:

suhst ankimeichyd beocsaney agi(ne) abbde sequpnteasutti@r using

am no acid sequence represented by SEQ ID NO 6 and

| BhgWrieNse lsctadneidnt al givpgecantistady @ganbstodits against

praolt)fcI)tne:in 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
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: 6 and/or the

interaction between the protein and integrin,

(16) The agent according to (15) above, wherein the substance
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(17) The agent according to (15) above, wherein the
substance that controls the expression of the protein
conprising the same or substantially the same am no
aci d sequence as the am no acid sequence represented
by SEQI'D NO 6 is an antisense pol ynucl eoti de

i ncl udi ng a base sequence or a part of the base
sequence, the base sequence being conpl enentary or
substantially conplenentary to a base sequence of

pol ynucl eoti de encodi ng the protein, (18), The agent .
agaat didug rbds (1) iabess;t iwhepefwrarh&hs tEAE eSO a1 19
controls the interaction between the protein the
cahprisiengr substsapialdy Shbsaamst PRIPY 2CRE |IE SR Ho
acid sequence as the amno acid Sequence_&pgr&gﬁgﬁggin
bynSEQ dcddNeeaeeraied rERERIHES P¥X HEhJIR- MRt 817 Zi'hg
anti body agai nst the protein,, glgg The qg@gt accordi ng
t 65( 2 8)eulrowé 21t AEAROER LI Ho ) P A "agoni st

anti body, (20) The agent accardjng to.(1 \ n
V\ﬁéﬂéiTHl)gt Hée%% %Faﬁ%%lg Fﬁafwgoﬁ%?g‘f s P %gle?(%?{gs%i‘bosﬁc of
the protein conprising the ne b haldave
{ R62E 5B TBt hoPBGE“EEHIENED he PSS Ratacrd o e
sequence represented b EQ I D NO . 8, dret Qkehp Mid
p& t?uﬁStaBg‘g‘i‘ﬁ;"eg{‘%esrarenofa%logf % ﬁ%yﬁtégl%go%ieggét hat ’

encodes the proteij Lherp Ryt isak speptddesensd 2
(SRR afgegr]fte:sgrg%%%rbg{ ﬁgato (15) above, which is for

Pt %Ye{;'&éfe% ri@igepryclfugringaéqﬁgge e2@knée it hedraefof the base
pPOMdL T g th

promoting the apoptosis in cancer cells and/or
i nhi,RLiddg dhergt o dehceapsBly colnbS emédie nyebhod
co

rses
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.oftﬂmaprotein.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,
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controlling the expression of a protein conprising the
sane or substantially the sane am no acid sequence as
the ami no acid sequence represented by SEQ ID NO 6
and/or the interaction between the protein and
integrin, (23) The nethod according to (22) above,
which is for preventive/renedy for cancer, (24) Use
of a substance that controls the expression of a
protein conprising the sane or substantially the sane
am | d __sequence.as the 1 no_aci d .segquenc

(312 2t b LR R 6P AP e EPage on

r epr or the interac

b E@@SQtiJE?H%RQEfifbf”@gnEQEegrin' to nmanufacture an
a

ent for pronoting the apoptosis in cancer cells
an(@/Z(?rA fn@m&:l bf %Qo Q'@ll’g{JQK\é Q\p\%}%tggfg €h c%%ue@ce(laé)an%r
use according to (24) above, erein the agent for

PrigRRbi fithd RBcaPARIASI0S EAncaNCR116€! 4% #RIABA comprises
inhibiting the growth of cancer cells is for

Plevendl Mely enedyptOfsicaNELla prdZdin fof@tiRedgafhe same or
screening for a substance that pronotes the apoptosis

I Bubabeeriaaekl shardmer ahity hici g édgcgicewhd tole eanteracid
cells, the nmethod conprises using a protein conprising
t begsame reprssdsteanbyabEy Iheicsadeaaddaro thei tinteraction
sequence as the am no acid sequence represented by
SEEXveeNOhebproreijparndalinpeptirde thereof, - 13 (27)
A method according to (26) above, wherein the protein
cédApt i Biengethed szanerdingubst &d)i abpyet ndvishnes abtho
acid sequence as the am no acid sequence represented
by r SEEhipe/Renedss fogr cpagefal peptide thereof, is
provided in the formof a cell i ,
(24) Use of 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, 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

sequence represented by SEQ ID NO: 6, or partial peptide

thereof,
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capabl e of producing the protein or the partia
peptide, (28) The nethod according to (27) above,
conprises fur :.her using any one selected froma
group consisting of antibodies against a protein
conprising the sanme or substantially the sane am no
aci d sequence as the am no acid sequence represented
by SEQID NO 6, or against partial peptide thereof,
and pol ynucLeoti de encoding the protein or

nucl eotide including a part of the base sequence
tHQ\F/éoZF methoyl FerondingolC at4dr @baget o'ReZB) nablyw orotein
which is for the screening f: or a preventive renmedy
sGRYPEHTE Y 6Pe ceftterr PRt ML hBdtit SSEPedRity af%fi
substance that pronotes the apoptosis in ceI
S AABE AP Do SRHED o TEB1o EanEarroSeBrFg DY REo 10 I

d
|, DA 253 45108 2,01 O o Stﬁﬁégrsssﬁaﬁgeﬂ
ted_by, SEQ. | D
e et b

”‘%EE‘P?hé‘%QﬁﬁéngcéPdl(n Suggpvsbo e&&hﬂus'a@ ﬁzfr%gwasmg

conprising t sanme o antially the sane am n
aghgonges%%%%@d%oﬁnhg 28l Q:o%%'lgtisﬁa%%n&@uﬁo%easg aelqst

6 or "partial peptide thereof, and/o

| Bt tieRn | c%nfﬂr@ﬂ.ﬁ@d:h‘ensarﬁ@ & oiahtaatel e Heapat %mﬁho
produci ng the protein or the parti al . 14 - peptide

anei dsebiéedy b, tHe3ZnidheaciBthepencs Ae@irBget€ed 39)SEQ ID
above, which is for the screening for a
prey ent o & aghenetdpasubsl aee iHerteake€l ,and polynucleotide
encoding the protein or polynucleotide including a part of 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
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(33) An agent for pronoting the apoptosis in cancer
cells and/or inhibiting the growth of cancer cells,
whi ch conprises an anti body agai nst a protein
conprising the same or substantially the sanme am no
aci d sequence as the am no acid sequence represented
by SEQID NO 8 or SEQ ID NO 10, or against partia
pepti de thereof, (34) The agent according to (33)
above, which is for preventive/renedy for cancer,
(35) An agent for pronoting the apoptosis in cancer
céPP§l@md¥@V0r|r@ﬁQﬂnﬂpng the grom h of cancer cells,
whi ch conprises an antisense polynucleotide

cdr’rﬁh Shaignatlieds @cserdicitc e-cor (38 paPpve of vhitk dgsdor the
uence, wherein the base sequence is conpllnentary
>5d
LEBRYh{PA PyP‘%ﬁYr?BFFﬁ%fﬁwyt RS e SegueHtETof
hépucleotlde encodi ng protein which includes the
6F 2%GhSOFRY °£l°|t9H9 ﬁ@emtammng&n&eg EGoERCEI48T
the n_no a d e represented b Q1D NO 8
1apir3 1@r°\9'§es S TR SEn e ae or HPRG: TS o
SUNBcAILEN 3 {0 Betenl ol TR LOF SBtEel s,

C@Léssé‘ﬂé‘/ Qﬁlné ngéﬂi t%%etnb:% %WOV‘E}Q; OEI 1%%n teci:] dceééq%ence

whi ch conprises a ance |nh| its

ei‘@ﬁﬁe?s%n%d%ﬂé% 18Gd:VE b SHo 2p NY:01 @) Br%@ﬂhb%'ﬂé&tlal

t he sane or substantlally the same amno ac
sggy@ﬂﬁetﬁgréae am no acid sequence represented by SEQ

DNO 8 or SEQID NO 10, (38) The agent according
t034()37i‘)heab§¥1€t WHoehih§ HOr(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
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 (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 amino acid

- 15 -



preventive/remedy for cancer, (39) A nethod of
pronoting the apoptosis in cancer cells and/or
inhibiting the growh of cancer cells, the nethod
conprises inhibiting the expression and/or activity
of a protein conprising the sanme or substantially the
sane am no acrid sequence as the am no acid sequence
represented by SEQID. NO 8 or SEQ ID NO 10, (40)
The nmethod according to (39) above, which is for
preventive/remedy for cancer, (41) Use of a substance
t KEEUSRER BEt e FI@l@‘)‘(mCé§s$lee@|¢§/ vepresgotiedihy SB@ I NO:

protein conprising the same or substantially the sane
afti Ab %%?&Dsgau e the anmino acid sequence
ngﬁée§§1ted y SEQID NO 8 or SEQ.. ID NO 1(), to
} adtuPEeRh aéifé’ﬁffhf‘@irto p(@ar)roﬁpﬂ@e't K& igBopt 0% i n
cancer cel and/or inhibiting the growh of cancer
cgf?‘éent(li'ffref’ﬁee Ws€Tab¥rHi'ng to (41) above, wherein

th h
cor 1 LA SRR g iresP G U Bt CBARERFCLLT PRY/ e
f?ﬁh&l@l%}ﬁepﬁéag%w%ﬁegy J ?:angffs t %3%ﬂﬁe ch‘r(Ftc%m rlges

screeni ng~f or Subst a ce onot es 0Si' S

i pmt;mct%gc@lé Se ndLot .4 'Hydl?'otcsawﬁu@f roctae%ef

cell's, thé nethod conprises using ap ot i n conpri si ng

t B HAB g OFhS lé@%'éaey sﬁlﬂsﬁta&h@a?fy”ecr@'nsﬁﬁe aghfho acid
sequence as the amno acid - 16 - sequence represent ed

bye fofe@ck Db NGheBainSERL d BePendd. rPreBaht édlby sEQ ID NO:
pept:i-de thereof, (44) The nethod according to (43)
abate SEphED eNnat tlloe protein

(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: 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 (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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conprising the same or substantially the sane am no
acid sequence as the am no acid sequence represented
by SEQID NO 8 or SEQ ID NO 10, or partial peptide
thereof, is provided in the formof a cell capable of
produci ng the protein or the partial peptide, (45)
The nmet hod according to (44) above, conprises further
using any one selected froma group consisting of
anti bodi es against a protein conprising the sane or

e CBEF deBleies PomeLBnCsd By ST iy o ireial
AREPE 0P JHIREPBGL| de_encodi ng the protein or
(Y THER B AR { 4 Ph st B ERT REI SR
L?S)@“@%ﬁ%@f it rﬂrcéﬂﬁgﬁ%nt‘m AYorhe ooty ralt e

S %%Eu@ﬁcé ‘é@siﬁé‘ th@hb Ya diRes ST 2L BPe s%cﬂt@dsﬁﬁ %%%Cﬁj ®:

the "am no aci d sequence represented by

SEQ:% @EE!QD 40:SEQ bb MN:i8: i@ '&\Qre%fohsSEQovi&?sd in

0, and the pol ynucl ectide encoding the protein

al‘tﬁe f@_&ﬁ@ffa 6&l 1 Yagleasseebdut i6aneRpidtesHer theysedal
he a diagnosis marker for cancer. Further, an

apkpbogly, agai nst the protein, an antisense
pol ynucl eotide to the pol ynucl eotide, and a 17 -
. absrance thhdtccCodtigot s (4 he abxpe essior ssdfworther using
activity of the protein, can be safely used, for
egaprpjn@, sabacp:reglv@mni a@rpggecdylsisting 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 (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 canbe 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 !anC er,
spl een cancer, renal cancer, bl adder cancer, uterine
cancer, ovary cancer, testicular cancer, thyroid
cancer, pancreatic cancer, brain tunor, blood tunor,
et:c.) (preferably as preventive/renmedy agents for
breast cancer, |ung cancer, colon cancer, prostate
cancer, ova%¥ cancer, gancreatlc canc

a§BhRt 5y t foﬁBPF’ﬁ‘@lsaB DIFOFESEROD @&H?@f a&%r‘tr’i‘ty of the
ts f i nhi bit | wt h
[ PRRESielr CHLP TG RO0a: e T OHRd Jpr 1 BFRyont ve/ remedy
I I tid ti bod dth
Py e Lo e )b e a0k

CQQI?CGJI ,( gz'rgs C%gcg.‘?'n ogha ngs(fan%ggce aS’(!]'_LiQZg cancer,

cancer, rosta e cancer opnhageal cance gastrlc
C?@&@Jcané&prbﬁﬁ%&§&magkl %ﬁrt%@ﬁgeﬁ%@ﬁ@ér,§Qh§§eancer,
cancer, r enal cancer, der cancer, uterine cancer,

ON B4 Vde 1 CHH LN, uk%%&hgebﬁéeﬁag§ﬁ¥yciﬁB@ﬂ“ﬁ%éﬁiﬁﬁ@ércancer,
pancreatic cancer, brain tunor, blood tunor, etc.)

(K pfarabhycdor p@ncfgaﬂ;\i%nl:éfl@éf,e wedyn Stiiiﬁ&tranﬁﬁxfd) ftumor,
breast cancer, lung cancer, colon cancer, prostate

C@ﬂﬁﬁr(pﬁ%ﬁﬁﬁbmﬁﬁg@meﬁéﬂ@lﬁﬁﬂﬁéﬁedﬂﬁ@éhtsfetbr}asacancer,
substance pronoting the apoptosis in cancer cells, a
Subsi arceer nhidlichi ngniédre growtht ©fcagameeeroveel| sanawr,
the like. Brief Description of the Drawings Fig. |
shrowsea tgeneareepr, esse on pigehitkefof Demotdhy i apPtosiggin
- prepared by using various cancer tissue origin nmRNAs
arahcererghlbor forptrof alinhiBsunoepgeer gRNAgrowth, or the

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,
colon cancer, prostate cancer, ovary cancer, pancreatic cancer,
etc.), a substance promoting the apoptosis in cancer cells, a
substance inhibiting the growth of cancer cells, or the like.
Brief Description of the Drawings

Fig. 1 shows a gene expression profile of Democollin-3
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FIG 2 shows a result of admnistering siRNA for a
Denocol lin--3 gene. Fig 2A shows that the Coll growth
of human |ung cancer cell line is inhibited by

adm nistering the sIRNA; Fig 2B shows that the | evel
of MRNA expression of the Denocollin-s gene is reduced
by adm nistering the si RNA;, and Fig. 2C shows that
the expression | evel of a Denocollin-3 proteinis
reduced by administering the si RNA. Fig. 3 shows a
gene expression profile of TMASF13 prepared by usin
v aTieBagee dne 15 108 st B g?ﬁcwwsaﬁdowaﬂghﬂsﬁﬁgan
normal tissue origin nRNAs. Fig. 4 shows P. result of

adifitArEP B I hGosm tlfsosﬂleaor%#‘fé’ gene. Fig 4A shows
that th (R wt b t [l |
i S - i nhiti1éd® év‘?mnrﬁ.sg&"aﬂgad%nﬁé‘%?%%"e%ﬁgﬁé o
T ogﬁi%{]flltn tJ] eenee VelE‘l I\OI'A‘,‘vse%R 3?1' o@elQLf %gxﬁt}} Igéﬁ&uman

gene Tedu e adii Ni steri
R ; :
l%ngl cashta%\ﬁ,scé ::%gélarﬁ%l%?or%%llg%gtb? %mﬁust%ggkh%%@eoﬁ@&

n%' M&S%ﬁgeeu% q'e%mgo@@ﬁm €0E POt BEQH}E@
conblnlng them are shown, respectively. FIG 6 shows;

t Bathobhel iMASEene 3 PHOLSELN bt £4RGHS tWrt Ag@he siRNA; and
integrin--a3 (T:. T.MSF13-3xFLAG, V. enpty vector

(@¢qgt r od )dnowsFtlat Sﬁ}@/\/‘éxbbé@sitd}ie 1EvMISFA 3 PreabebDlin-3
interacts with an integrin-a5 (T: TMASF13- 3xFLAG V:

eppbye i@ ClOredaoad gt adminit stk inki ghe 8sshows t he

nor phol ogy change of a cell by the expression of a

TMP4SFIEig3 Pebied agefhexpppesiqpapedsilshofikd$Esubtepared
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 TM4SF1l3 protein is localized on a
cytoplasmic membrane. From left, DAPI staining,
immunofluorescence staining and a chromatic figure combining
them are shown, respectively.

FIG. 6 shows that the TM4SF13 protein interacts with an
integrin-a3 (T: TM4SF13-3xFLAG, 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 TMASF1l.3 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 conprising
the sane or substantially the sane am no acid
sequence as the am no acid sequence represented by SEQ
I D NO 123 §E€j‘?‘f§ NBe mormrdogy) chends ofseFe B Nothe
or SE rei nafter these protejins are

SGHREF Onr%fr 8%‘&9% PRRLEHE PrOPBPAL BRREHRShrkadREult
t Th t f th t
LS‘fZﬁuyl't%r $P8 *ﬁhﬁeggﬁ&o%d”aq%gtsu%%ee%%F%anﬁl%éﬁﬂgét"% ophd
t t t I I
AR S ARG SP (AL AR LRSI B 8- oA bk

mégg‘@&il %Iltﬁei% nlnLari:'Q%ﬁlhf%‘.‘;cl g éehllellr?&‘ot ﬁé%?felrgs(in eééﬁ a

epi t hel i al obl et
SHRe% rbfﬂi%%'s?n& eéelS_L aBH by Q'Mn%%aﬁsfeéﬁg}{tocmtf?sare s%_lown

myocytes, f:at: cells, imune |'s macr ophages,

cells, B Cfééts MoRatl %13|Ca@r§.}|.ﬁé lt:ﬁe ﬁﬁééntﬁ%lnl S,
neutrophlls basophi |l s, eosi nophils, nonocytes),

at egakar yoeyé a5 ,ussynoyi@le gekksnt ChoRGRQ6Nt £5,a B@BEein
cells, osteoblasts, osteoclasts, manmary cells, or

I nbmegisitsihigathe cednles prosuidt@ant O L B¢ paidisagie pieiy 2ehid
cells, stemcells, cancer cells, etc.] of human and

ot dmrengar as Hheodeth@acial ssqu2fcgutarez spnged at SEQIUSEQ :
chi cken, rabbit:, sw ne, sheep, bovine, siman, etc.)
: 20rSE@NYDtN@s e WRer B 3i9ch6ce3BG Tar BOpresenEQ[FpNO: 10

(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, P cells of pancreas, bone marrow cells, 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,
osteoblasts, osteoclasts, mammary cells, or interstitial
cells; or the corresponding precursor cells, stemcells, 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, araygdalLoi d nucl eus, basal gangli a,

hi ppocanpus, thal anus, hypothal anus, cerebral cortex,
medul | a obl ongata, cerebellum, spinal cord,
hypophysis , stomach, pancreas, kidney, |iver, gonad,
thyroid, gall-bladder, bone marrow, adrenal gl and,
skin, nmuscle (e.g., snmooth nuscle, skeletal nuscle),

Iung, gastrointestinal tract (e.qg., Iarge i ntestine
|ntest|ne od vessel , % mys
p%uéaﬁa Riortian B AR, SR o ebigsaby bovine,

J OI %LQ‘L ttcezg Io‘c"'::’ ar?%%&gs%glwﬁgggvﬁrch Hé SLr UZre Qgg&t [for

sue pose tl Ssue,

3’?‘9' Hﬁsclq_nt bf’séJa%)h F)a?{ Cof %r-gtlﬁ Pé Qj ei Bl%téklys%u@s

a pro?eln bi ocheni cal 'y synt hesi zed by ‘a chem cal

syntHesi SiPhmulichs, WaR81 LdANSlaat hOPpSISHel) Oakdmus,
recombi nant protein produce fronla transfectant in

Wiy Bt kdTearidG | @irehagl Goe@BR) ineiyl @ oBaAsLyatsh & ER11um) ,
encodi ng the above--nentioned am no acid sequence is

t spnsdecdad, Thgostysne, astshagqueaserady, shitsey, liver,
substantially the same am no acid sequence as that

r gphesenhetbiy, HSHQ-bDadlizr,2borSEGhridy, NGrehal SEQnHP sKOn,
6, SEC. IDNO 8 or SEQID NGO 10, includes am no
acudcheqiseencesshatiinguabbeit HR¥ebel morselied nol ogys,
preferably about 60% honol ogy or nore, nore preferably
abestroz0%spinabricasdmde ogy, loven hprestinef epdpimall
about 80% or nore honology, particularly preferably
abbtes T0m) orb Ingderdre bl GGRTL, Zhymand SHBRED pPEbRAty AT
about 95% or nore honol ogy, to the anino acid

s 84t PTRBRATHY PIpedt wmtaiie SEeFBIs NOVaRY . SEGFEHtar

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 seguence 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 SEQ ID 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 ND: 8 or SEQID NO 10, and the Iike.

Herein, the ''Honology' neans a ratio (% of the sane
amno acid and simlar anmno 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 f=ield (preferably, the

al gorithm consi ders introduction of gaps on one or
both side of the sequence for the best alignne

TRBARAST PS¢ FRTARLY A oH S6F o Morer BORGLOdn Rt 15 EBITP
S RE Pag Pt BT R SRETT § Nos 2B k%0, 07 &g 1o o
OFr R HE g, BEOPR bR "o f Sl ERD G P nddih, » ehe
AR BBk o 2800 (70 End T8 arfloto i Bna Ml 1ax

i Qlﬁiﬁjcgbggd Qegxgﬁ@:ﬁgleﬂ%eﬁ%?ﬁ%é))?&@lﬁpygd) amir?cmaejc_’d a.c%isgdue,

having a short s ever, Thr, Met),

ang 11,08, dsicker 1 AreHPSIchUtd PR ¥ sS4 sShikh@ds 8L RQigned
acid is expected to give no change in’the phenotype

ofii tH @heiude( N USmd hchat QRS EIMAbEVEhFoRRon BE ikdown in the
substitution), A specific exanple of the conservative

afédrhiaal df selst(phdtéfdblvg WAkl alddraWhm Bohdeders
technical field, and is disclosed in various
docinveintsidi arf expapire oneederbdBavwsde etf ahe Sequemce, for
247. 1306-131-0 (1990)). Honol ogy of the am no acid
segubrseslilgninhet pr eSeatterms peoiifliagastniom eagndberefers to
cal cul ated under the follow ng conditions - 22 (an
expeniz pohd wamibarin0;t sgpips igchenl ¢pwedoperttisy and the
BLOSUMG2; filtering -- OFF) using a honol ogy scoring
aepwl?ﬁrﬁmdeggq\g]b acids classified in a same group such

as aromatic amino acid (Phe, Trp, Tyr), aliphatic amino 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). OQher algorithmfor
determi ning honology of the am no acid sequence Js
exenplified by an algorithmdisclosed in Karlin at
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
Res., 25:3389-3402(1997))]; an algorithmdisclosed in
Needl eman et al, J, Mdl. Biol., 48: 444-453 (1970)
[ TARsxpartotiahmeiue + A8 ogpBE atreoﬁhlr@wadwtmégr%ﬂspﬂ%
GCG software Fpackage] an_al gorithm di scl osed

eérusiogpr derolagy fsEol_wne( f§>88§lt[hFhN§BI BUROT

Mfétse &y ™MAF
algorlthn1|s i ncorporated in_ALI GN program é%g{5|on
stifadh CRRLEr piit BéPt%F‘@@éOg@q adtPgnihc ocalt
sof {t war e pac an al orlt i sclased,i.n Pearson
Eé‘anelﬁrtoéear‘fg\EﬁOOlAced)t 35+ B0 b r i A
( This_al gor.ithm i I ncor por at ed ASTA
}11 e bl ThiS oeeRrRrT & Stan s SR AT
orJ.t crl%fsgtrialkr)ll arlisedet Mr <§) g §£ b!ﬁéfa%t Bgl USA,
o) aC| sequence antrally the sane

agb n%&%ﬁ ng@e QESQ%E b@ﬁbé Q%{{Iéfﬁ{nﬁgg%%@rﬁo at%l:chJx QBB@ST

' Qm!l\@BLZJ:QI‘ piBEGLMHRSe AL 02 AP da BEAURNCES ahawuegesa@@e&ds
50% or nore identity, preferably about 60% or nore

| et i . 3895340 @ben APl ¥ sabauborO%mOriEBLSsddlamt i ty,
even nore preferably about 80% or nore identity,

pRéddiculaar by #1eferably mhout, 90%444-233 QLOT®Y €This
identity and nost preferably about. 95% or nore
| degddittyim i$ Qirideepaphted dai 8 Geqpengeas hiowa 6YG SEQtivbre
NGO 2, SEQ I D 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 Pearson et 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
NO 10, and having an activity substantially

equi valent to the protein conprising the amno acid
sequence represented by SEQ ID NO 2, SEQ ID NO 4,
SEQ IDNG 6, SEQID NO 8 or SEQ ID NO 10. As the

s QB SOARLIdRINI) B GORIRISE T SABE R X ?b@l‘é% 8Pk PEdCAB oSN LY,

there are, for exanple, the |ligand binding actjvit .
afi@ SheyRginot AEHS daERPRIP Saﬁun?% SEeD Nre 2. SEO T mo:
substantially equivalent is wused.t neanﬁbhat t he

ndt u?®2 d° MRe GctiER fPe0 & &Euﬁggl terms of

it h | Ly

Thus,  TRE ai’?tmiﬁ F‘gsmoitﬁ?h%’y R
f

FFRer Sne .ntaqnﬁén?f¥ TR S T R g g e

Oramllt]oesalglécéé 2rbe5§>§'e5819ted bgaé’egi“m%&l 2t OSE:b 98 no: 4,

trmes, prefe tanes, nore

PEEH eha). Yo OSEé Ibcllloz d LFBSY D 1o MPh e%Hh%v\i\ﬁ@ ghtac@fivity
theprotein, and the [ike may be present and

akiiovallie a1 The- AGLLYELY t9UERe a5rdtRen! EgaNd shhgdi Ky amino

activity and signal transduction can be assayed by

publd GeyjukRedn-dpicBedsed HyosE@xemploe, 2j tsErampbeo: 4, SEQ
assayed by the method to be described |ater,

CODNG:S&S SEQEEmiNeg Bosr asmpompoNod tthat - i nhibits the
activity of the protein used an the invention, or
sal t s Akherecgfibstdntanapl esqofvd Fentpa ot ieiit yudsttriket lpdove,
present invention include so-called nuteins such as
ptid e ase hdvrregkafp)et hbeddigrod 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 example, it can be assayed by the method to be described

later, comprises screening for a compound that inhibits the
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aci d sequence represented by SEQ ID NO 2, SEQ ID NO
4, SEQ IDNO 6, SEQID NO 8 or SEQ ID NO 10, of
which 1 or 2 or nore (e.g., about 1 to about 50,
preferably about | to about 30, nore preferably about
1 to about 10 and nuch nore preferably several (1 to
5 4, 3 or 2)) amno acids are deleted; (ii) the amno
aci d sequence represented by SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQIDNO 80r SEQIDI\IO 10, to
vvhlchlor 2 or nore bout to about ﬁ}?ﬁ;
pF&FéVhBY?fa%‘Slﬁroie%uﬁﬁsl}P iz ’Hbef”éuoﬁr éfet FhEF6at -

s, 4, "3 ; 37°) SR RO PR e 5%3365,@2? FEESeRt J)n(veﬁséw“
n Ci nce .repr ent e

T . sﬁbﬁ%ﬂe%emép GO BREE bR

N

anLﬁo_ 6t, C’S,E%g%'tNOJ:O 0 EBIGH N €oPrey GhAGL Y §P‘éeéﬁlmore

amno acids are inserted; (iv)

t m | e e
fee ? El%ou%q % §§&W9Rbp&@95§§m %QON%N 13%%%82%% D%or

NQreﬂ&aHl@/ ,-mmhl oUpit010 qﬁﬁ%@mhﬁrelpwf&a@qy flFeral
preferably about 1 to about 30, nore preferably about

1(Lotamsqui, 19 @and) Muahindoeeids efes ablytsevanal tie amano
5, 4, 3 or 2)) anmno acids are substituted by other
aathd seagiedse OIpri¢pnted MybSAQt IDMNOT 21 hee TanV00 H8CiS80
sequen-ces; acid the like. - 25 Were the amno acid
Séguence, iSEQ Iz apt e orddieledN@r 10sHysvihiclt @dormg or more
descri bed above, the position of its insertion,
déd e i-oabowr 1dishelheutub® onreSermlpaboic ditar fgout Pt egre
preferably about 1 to about 10 and much more preferably several
(Lto 5, 4, 3 0or 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)) amino acids are substituted by other amino

acids; or (v) a combination of these amino acid sequences; and

the like.
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Preferabl e exanples of the protein used in the present
i nvention include human Desnocol i n-3a conprising the
am no acid sequence represented by SEQ ID NO 2
(Refseq Accession No. NP 001.932) or the honol og

t hereof (for exanple, nouse honolog registered as

Ref Seq Accession No. NP_031908 in GenBank) in other
manmal s, hunman Desnocol lin-.3b conprising the am no
acid sequence represented by SEQ ID NO 4 (Refseq
Accession No. NP 077741) or the homol og thereof in

ot her N&SHAI S"e HRA 29U SEEECRORpYT ﬁnﬁgr% gi5ir69 or

ELBeSTENS: BBCER Sor B hmb LR nE B SR
TR 7 g8 e R BRIt i CobRBE SHaar oL R "
by SEQi B RE Sl Prahied T Pad BT P hIBAS TR Bt
AR Il NS G MRIoQTRITELS ccp0f o 645 Wil amino
0626380 cbfle i8Nt 8Pds entBA %R R DNG: @gR%@g]P%iA%gQQiio&ﬁNo.

amno acid sequence represented by SEQ

(fef R® 356 C&S$heM N1 0g A LR3I (F0:0Ex bS] £10RBL 94 homolog

thereof in other mammals. In the present:

spegi JicGati 89, RdfBRgPASESE iHrARE . PEPLITBHE &K EGenBank) in
represented in accordance with the conventional way of

desiedd hibsmgs e phintles Dethatolsin-Bbecdhprtied ny s famanecid
termnus) at. the left hand and the G -term nus
(sardzovcgl réepredantell By $BE ID NO264 (HeflseghAncksdipnt Ne.
protein used in the :present invention which includes
the_QPr7gté) nox aripr heinnfod Neheawiofioimcitthegegamnegks, human
represented by SEQ ID NO 2, SEQID NGO 4, SEQ ID NO
6TMASIRY3 comprising the amino acid sequence represented 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 amino acid
sequence represented by SEQ ID NO: 10 (RefSeq 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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IDNO 8 or SEQID NO 10, the Ctermnus may be in

any form of a carboxyl group (-COON), carboxyl ate
(-CO O), an amde (-CONH2) or an ester (--COOR)
herein, exanples of Rin the ester include a C1_5

al kyl group such as nethyl, ethyl, n-propyl.,

i sopropyl, n--butyl, etc.; a C3..6 cycloal kyl group
such as cycl opentyl, cyclohexyl, etc. ; a C6-12 aryl
group such as phenyl, a--naphthyl, etc. ; a C-14

aral kyl such as a phenyl-C, alkyl group, e.g., benzyl,
phaegat mand . et tis paot@aphsdy inGChe2padderlt gnoansisncthich
as a--naphthyl methyl, etc" pival oyl oxynmethyl group
ariciclhéed ithe. pwbesien tdveppioirel rtheseding adial geasee

i nvention contains a carboxyl group (or a

caepbexenticat &y 3EQ A Dpdei t3,08E0t FRrNG:hdn SERED NO: 6, SEQ
C-term nus, the carboxyl group maybe am dated or
eSDeNOf ifor GAA HUSR: a0 arhdeCoFeBEawe Nay fiesdn any form
included within the protein wused in the(Presen

i nfent FRTROlafpPees OCOPRE: e drxvhathi §C%5e Hh 7 HEe
the C--term nal esters described above, etc.
FUrtABizpes. an sehfdl dsC8PR)he proteln used in the

present _ invention also i ncl ude

am no gioed at SfHELeR ?Erfiﬂlﬁa?h%rﬁ ra%ne{ rcllees adB kg atkyl

.. t hi
(ﬁag%t% GRoBREREEs G PRI ert Sehey, Bacbuyl,
eg::c kgggc%y\ﬁ%’é)?gkgl ez é)gkl_r%chggg cl@ﬁgﬁ’&’yl gE?HP@hexyl

etcC. termna reglon i s”cl eaved
in vivog - 2 Ly r hus, for neg,
i § yfog?%&zar%a% %ggg % éfgl P%uent e.g.

Q'E'a_lgﬁ"sﬁﬁ' BQ Qf%yll—aq Qlaamqu g%a p,elglojolbengypup,
guani dino group, etc.) on the si ain
phenethyl, etc. or a- naphthyl Ci-» alkyl group such as
a-naphthylmethyl, etc.; pivaloyloxymethyl 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 esters 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 residues (e.g., methionine residue) is
protected with a protecting group (e.g., a Ci-s acyl group such
as a Ci_¢ alkanoyl, e.g., formyl group, acetyl group, etc.);

those wherein the N-terminal region is cleaved in vivo and the

= b7 =



of an amno acid in the nolecule is protected wth a
suitable protecting group (e.g., a C3 acyl group such
as a (71 6al kanoyl group, e.g., forny | group, acetyl
group, etc.), or conjugated proteins such as

so-cal l ed gl ycoproteins having sugar chains; etc. The
partial - peptide of the protein used in the present

i nvention may be any peptide as long as it is a

pepti de having a partial. amno acid sequence of the
protein used in the present .invention described above
afdu s Peh g e gL RSy iy s stbdtesh P aPY §o I @MV ARkt t8°FRat
of the protein used in the present invention . . 1
dBRerS Hea St FURRE dfnd - t AEHY act v PRy BSHBATRARGOLe
equi val ent' . nmeans _the sane as _nenti gned abqye._-The
PR EhoLT BEPRR: (BT ST AT AT B arOh L Bie chain
aspa egml [, & 3, TAANEh e B3e! Is tpr}:%t%&?gd QithPd %g@tltgble
usedi AT the present FNVention as above mentioned. For

fé%i?éc%&ngrge{#gllp:?@. sed c?%pid'@gér&&!“sé'&ﬂ 122% ¢ %1kandhl

‘éferably or nore, nore

Py Sy, ably. 7QorRy1 fﬁ%ﬁm@é%ggﬂ%x?mﬂieé@& abl ¥ 100 505ated

nore and nost preferab or nore amno acids, in

t heocanst Lfueat AA018814d yeeaHeNCH s REvIME sPG&t @hRins;
used in the present invention, etc. The partia

pepti de used in the present invention may be
pepti-des containing the am no acid sequence, of which
| or 2The-patlalopepmide 6priedHemablyiaboidd intithalbpeasent
20, nore preferably about 1 to about 10 and nuch nore
pirefeertdbhymseveraly pdptide 5s Uhng3asart 23 9 papiide hevilsg
may be deleted; to which 1 or 2 or nore
a partial amino acid sequence of the protein used in the present
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
substantially equivalent’ can also be assayed in a same manner
as in the case of protein used in the present invention 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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(preferably about ' to about 20, nore preferably

about 1, to about |4 and nu=ch nore preferably

several (1 to 5, 4, 3 or 2)) anino acids may be

added; in which | or 2 or nore (preferably about 1 to
about 20, nore preferably about | to about 10 and nuch
nore preferably several (1 to 5, 4, 3 or 2)) am no
acids may be inserted, or in which 1 or 2 or nore
(preferably about 1 to about 20, nore preferably

about 1 to about: 10, and nush nore preferably

severale (drdf®rapld,abduorl 2p)akamitnel asids prefebebly about
substituted by ot=her am no acids. In the partla

pépté ddansed0 ianct hechpregenpréfrasitlivopeversd (1 to 5, 4, 3
C-terminus may be in any form of a carboxyl group

( or COON)amigo egxctfowwab% c{el@eed) t%lﬁ’md-l?lhdé L - Hm?re
or an ester S{ %P he "R_in ester, b
sdreeErved lyehontily ﬁ??}%te?ﬁ’v E}géﬁpr?ﬁeﬁ%’elyp?rté’é%rﬂt to about

i nvention can be exenplified, We

péBﬁ?ﬂmefhFﬁéeﬁﬂ§§€ﬁﬁb%hﬁﬁﬁFF6ﬁ @oﬁ?gf gaa 85r%@xﬁwlno
t th I
SePHPn ey pReRedr I gk %ﬁ@usﬁ’:‘n%frk@'oﬁ@ PEhe 4P bBEe
t f d h t I
Rt rREE R b ar L SRaff 168 Bhop a8 AR much moze
|nve ga%ri gé@ 1e3(1°F t@e 4est3e5r|§1) )t I?ihﬁ gag,@l(;gaynagebe
S bed a

the sane ernlna est er's “descri bove, etc.

Furlnerpre, i %19@&%@5 oqerpéféj?pyéﬂ?é}abmyta'%uﬁrleﬁ@ﬁbout

i nvention al so I ncludes those wherein the am no group

abol R6re prefdrad¥y 8 N8 28B1LPQ 02GInd RS liRSpAFeGably
methionine residue) is protected with a protecting

gg%alt hose wher ebnot he) NidigloThBals ma@gbedBUbSt theaety
in vivo and the glutan1ne resi due thus forned
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 (-COO"), an amide (-CONHz) 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 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 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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IS pyroglutam nated; those wherein a substituent on
the side chain of an amno acid in the nolecule is
protected with a suitable protecting group, or

conj ugat ed peptides such as so-called glycopeptides
havi ng sugar chains; etc., as in the protein used in
the present invention described above. The partia

pepti de used in the present invent ion may al so be
used as an antigen for producing anti bodies. The
protein, or its partial peptide used in the present

| Nveatnion,] amyhdecadfresd dios ne.or. ,sa¢thifcrime(fesidue) is
true throughout the present specification unless
obhetavisel wiggca bretctiAg divaip; ddioss, whegled 8 tijetrterminal
physi ol ogi cal | y acceptable acids (e.g., _,inorganic
acedson oF gdrrreddindsivoetrd Fheglyhaving segidugfRif formed

metal salts, etc.), preferably physiologically )

aé e opinasilatapinptedddi e vearesn @aﬁulb%t%)@a‘.t B dhs 8ide

of such salts include  salts with jnorganic ag%gs.gﬁ.a
h§arSh o

gchaimafy gBhrBHIC 28dFdin gHSs PRO’FELE dSi §1°
acid, sulfuric; acid) , salts wi.th Q%Fanig

(BUYTAPIEC BEPESHTIY, IF B CTalPBI VPO SHF

furnaric . acid l.ei ¢ .aci.d, succinic.ac] tarfariCine
ag?a?allclietdr ?g’ %dcﬁeg’,%l Iﬁ%ll}aé’l lngc?g,arlofg%% cg’Ja%tg A bée%zllgi &
agl S IPLNARCSHI KONLE . 861D s o BEPZENGRNCLOBLE AFD). and
t he°T5Ke. ?ﬁe prgie nused in the present Invention

may be gy, %{tﬁlgi 5@1[39%%&99%?&5%&% KRR TR BRESoHES at 80

purify a protein om human or warm bl ooded

apl e £ek! §n Undil2aUesr dasehilbhrd abB®Ries.
Specificallty mammalian tissues or cells are
honogerhzed-deihheoPresenca il sapiiact apéd iandhé haesent
crude tissue
invention,maybeeafreeform,orsaltform.ﬁi:istruethroughout

, ,aci ds
des such as
98 &

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
metal salts, etc.), preferably physiologically acceptable acid
addition salts can be used. Examples of such salts include
saltswithinorganicacids(e.g.,hydrochloricacid,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,
benzenesulfonic 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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extract fraction obtained is subjected to

chromat ography techni ques 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 pressent invention can be prepared. The
protein used in the present invention or its partia
pepti de can be manufactured by publicly known nethods
for peptide synthesis. For the nethods for peptide
synthesis, for exanple, either solid phase synthesis
o rbi quindnphrase rsiyhi dretsids aniya bee liseek tkares gleseRgbed
partial peptide or amino acids that can constitute

t heoye ot Bbecidridatldy paranimall ipe pt i sfelegsed Fatishare
present invention are condensed with the remaining,
phfPRogaNigrd inttHe PFSHRRCE Oéo?ﬂraﬁa%am? oﬁ%éttf“ﬁ@ CQP%%E%,SS“
t hese protecting groups are renoved

destradt praceion ( 5#?%)1%8!09%%30‘ Rtﬁ’o rﬂ‘%ﬁ?&&gp%r

condensation and elim nation of the 88rotect|q9egrg

aF EChTHERCE D 85 r&é@af? @&&SF f(HO)maF 3BOY pap
M Pod Kk t
m'e%o RBhEE B F NG SRty 7R P g T Ty kS ehexeby

hroed

Yor‘f< pr("%&i&§|§;1jseb » | )Iﬁﬁg%%tehgeinm% Eaﬁ’rﬁé%’reb@%d

uo zumya, et Peptid
Cosel - Bz Mol wlldtken o Jpre(s%%lfrﬁre@ﬁqoﬁmemr%a&slal
of pept| synt eS|s It shed by Maruzen Co

S&@;{@de( idsh Har H@thgé\;ldﬂéﬁ &yShuBpeciy ﬁwln@.hads for

agaku ui kken Koza
peptide 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
the product contains protecting groups, these protecting groups
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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(Bi ochem cal Experinent) 1, Tanpakushitsu no Kagak u
(Che;:tistry of Proteins) =V, 205 (1977) (v) Fi aruak
Yajima ed. : Zoku lyakuhin no Kai hatsu (A sequel to
Devel opnent of Pharmaceuticals), Voi.. 1.4, Peptide
Synt hesis, published by H rokawa Shoten The protein
(peptide) obtained in the above manner nmay be.
purified and isolated by a known purification nethods
such as solvent extraction, di stillation, columm

rmmo hr omat ogr a an

LR TR SR M e imellis o £ s thn b o At M g aried
bM t he agpve g&hﬂods isinafree form it can be
co%v e (s appropriate salt by a publicly

R?WH %%gl %&té:‘sgf&‘?ﬂel ék% Q S(\eqlﬂgﬁgﬁ_f!]¥k]¥g}§ﬂoza

e pro |sota|ne orm It

t £
gg ! cghemqe y%rxksgbﬁ}&q 2 Egﬁgamhmﬁ o) I&Qfak@(cfh%ﬁ@m:ry

orm nown nethod or its nod

|o%lgggﬂéggs)Tpvsxﬁ@h@§g¢g the protein or its partia
peptide used in the present invention, or am des

t ey eQbuagOVEBEGE &ldlY zoxvat yabl o 88 kashbbal (areqisadeo
for protein synthesis may be usually used. Exanples

ObewIGHmERS| 61S PhBchaEtGRhDE pTBtdy] 14 @2pBjide Synthesis,
hydr oxynmet hyl resin, benzhydryl am ne resin,
apuploneiely by rieisiaxawd - flestznl oxybenzyl al cohol resin,

4- - met hyl benzhydryl am ne resin, PAMresin, - 32

4- - hy drox yprettiey hmépdntidehevlyt 2 iaeet am demebhyé maegien, may
pol yacryl am de resin,

4o Purdfied |a|melt1$ni>aycpblekmyla- kgt poxyAbeahiloppheieds such
resi n,
as solvent extraction, distillation, column 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 include 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 - - Enoc- ani roet h: yi ) phenoxy
resin, etc. Using these resins, amno acids, in which
a--amno 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
nmet hods publicly ".known in the art. At the end of
the reaction, the protein or partial peptide is
excised from the resin and at the sane _tinme, the
probBeE PGP Blprt bl eheevb\asE tamFARRe thvdt FeRbtecul ar
di sul fide bond-formng reaction is perforned in a
hPGhY ST 1a0Ee8 £61 i on to obtain the objective
protein or .partial peptide, or anjdes.thereof. .For
YRR s S D e TS e SR

00Yg: P YALE B R01 LNRLLOR L ea0R It s aval) APLE: [ e,

protein’ syn be used, r S
2&?%‘)%&{% \ %%le%ersllﬁa, Earonglf ol apzlig's, Eixna%llgl% (Pjam§H8hgroups and

[\llf{}'}_l%gidrra Ioeét y% Gar lgggli é.irﬂled%h'aiﬁé e(‘;ﬂy!appropriately

3--- am nopropyl ) carbodi i m de, etc. For

aptbvadin BYe thesensedgentfe 18 PERtLLIRAaABE RBth the
acids in ination w Lt:h a racem zation inhibitor

(8e@uende JEt thd1BBeErt Y hieteddedcebraell Yot vatitas
resin, or the protected am no acids mnay be previously

acbhaatsed ibA Mdt@oliopbafic 5y et n atkchrtandthdesmd of
H?Bt esters or ROOM esters, followed by adding the -
38he thusstact | wakedrpreiineotrega atmialopapt dde tie ¢heigsed from
resin. Solvents for use to activate the protected
anihmoeatn dsd abrthecrderisiaet, hdrm pidteathegoesiips g bemoved.
appropriately chosen ifrom _

Then, intramolecular disulfide bond-forming reaction is
performed in a highly diluted solution to obtain the objective
protein or partial peptide, or amides thereof.

For condensation of the protected amino acids described
above, a variety of activation reagents available for protein
synthesis may be 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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solvents that are known to be usable for protein
condensation reactions. Exanples of such solvents are
acid am des such as N, N--di et hyl f or mam de. ,

N, N- di net hyl acet am de, N-nethyl pyrrol.i.done, etc.;

hal ogenat ed hydrocarbons such as nethyl ene chloride,
chl oroform etc.; alcohols such as trttluoroethanol,
etc.; sul foxides such as dinethylsul foxide, etc.;

et hers such as pyridine, dioxane, tet..rahydrofuran,
etc.; nitriles such as acetonitrile, propioni.trile,
etbus ;actdvetsd sucitecasd netimpl agtes dte thet hg$imcet at e,
etc.; or appropriate mxtures of these solvents. The
react i Gnlvemperaruees ito appivpre abelBroterese M HmonrEhes
range known to be applicable to protein,binding

r eacehders et Y1tz e Inpsiemey ke RRF PRdaFahyghggen from
approximately -20C to 50'C. The activated am n ac%d
deplvamtsvelatgpge Jaewyn el PG AP RECEEsCU LS5t "
4 times. The condensation is xam ned ug&

e ng.the
NFPHYAOPS - r dXCIPLRS At ERCR e 1¥ERGR A4t P oh Sgacs such as
i nsufficien t he ,con at.ion,. can_he ¢ leted b
r@d&'1@ﬁ§gyiﬁﬁmﬁﬁﬂé8ngiﬂiﬁﬁﬂFégg ?%%Rﬂfgggut renoza
of t rotect. [ S. n ' [ s
e R

;ﬁ%@qgﬁ.}egg &N 03 KC! Qﬁlﬁgfoﬁﬁci%}féa} ed coWo1L sudcabi ¢

e or acetylim e to avoi d any possible
fe{{fﬁtuo%ehh&@wbé@&.teegalf&?i%soghcﬂ@m%mplmlfmede,

unctional groups that should not be - 34 1nvolved

bt ;héttﬁé’i%c&hé}n _anpytrlﬂ@iﬁé ?Htibﬁgnér,m: eti+al@irofuohecticng;
groups, elimnation of the protecting groups,

aglt Matls@hcafad et dnunet Longkogt aips ilBy eltved eishet hiench
reaction, and the |ike may

as methyl acetate, ethyl acetate, etc.; or appropriate mixtures
of these solvents. 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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be appropriately chosen from publicly known groups and
publicly known neans. Exanples of the protecting
groups used to protect: the starting am no groups

i nclude Z, Boc, t-pentyloxycarbonyl,

I sobor nyl oxycar bonyl, ~I-;ret:hoxybenzyl oxyc. arbonyl,
Cl-Z, Br-Z, adamantyl oxycarbonyl, trifluoroacetyl,

pht hal oyl ., fornyl, 2--nitrophenyl sul phenyl,

di phenyl phosphi not hi oyl , Fnoc, etc. A carboxyl group
can be protected by, e.g., alkyl esterification (in

t Ravebrad of theresactibpadcherl sbrreind metarials, rattec§ing
of the alkyl, ,e.g., nmethyl, ethyl, propyl, butyl,

t IBAERA -, elwaaéﬁemoﬁthee@mtcﬁ%%w gr@yer;oﬁébmtlon of the
%clooct , 2-adamant et c.

e

PRFFFredt PEAPR® lQVOYWé%‘% &P Hi% d%%a&ﬁl%r a0 £BF mikgr may
t trob I 4- et h be .
AT AR A e AN S L i SR

. phenacyl esterification, benzyl oxycarbonyl
h&%? 4 i"§&fFon, ~ t-but oxycarbonyl hydrazidation, trityl

hydraz @Q%ﬁ;g@s & thhe %Atitelg%iné SOl QXeh 8 BRle cne

serine can bé prot ect or exanp

St &l iy CQatn 24 LPC}g)axﬁ%hEEéJhdo%atz' oﬁo? E"@‘—'H%k%?lo:%{c %HQ%,

approprlate or the esferification include

| QW6 1 lbxy@r@n@z@nWJmeQBQH%em%x%a%&{M @I-OZJpBr Z,
an aroyl group such as benzoyl group, and a group

deddned vii bRPr £, Ct ALt dorvaddtyBUGhtAS1oyl, formyl,
benzyl oxvcar bonyl group, ethoxycarbonyl group, etc.

Exaiirephehy Bs QideRy 8P [ igfieingt physpisiedthebyl h&moc, etc.
etherification include benzyl group,
t et r ahgdeapyrsany brgawumn bebptytedtedlpy, e.g., alkyl
esterification (in the form of linear, branched or cyclic alkyl
esters of the alkyl, e.g., 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-g) alkanoyl group, such as acetyl group, an aroyl group

such as benzoyl group, and a group derived from carbonic acid
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etc. Exanples of groups for protecting the phenolic
hydr oxyl group of tyrosine include Bzl, d z-Bzl,
2-nitrobenzyl, Br-L, t-butyl, etc. Exanples of groups
used to protect the '.;3):idazole noiety of histidine
i nclude 'sos, 4-netho%--2,3,6--trinethyl-
benzenesul f: onyl, DNP, benzyi oxynethyl, Bum Boc, Trt,
Frmoc, etc. To elimnate (split off) the protecting
groups, there are wused catalytic reduction under

hyd I int f tal yst h

2SS 5 kRS g1o Beche b FHaNCact T TREATRR LR, re-
hyd d il uoride, .met hanesulfoni.c aGid, i on

PR G et v e i S LS a BBl ee o

acj d, or i e t] | A8 p@ey1 .
Aoy SLES SALUD -0 PES-B6) 98:08y1 sroue
. gs¢) propyl ?thyl arnine, t:rie_thylanine, piperid ne or
pi perazine; reduction wth sodiumin |iquid amoni a,

etc. ThgamSlddThRalo8Bs 0ot BEoPLOLBRE LN pHERYD DYyHRExy1
acid treatnent: ‘described above is carried out

Pbkyt ftoA nbeimenateusel ofc1,appr Oxi-fat ebyen2QC BO-7,
40C. In the acid treatnent, it is efficient to add a

cethuylscavenger such as anisol.e, phenol,

t hi oani sole, m-cresol, p-cresol, dinethylsulfide.,

1, 4- - bekanekkst bf @jroups Lrsxichaneshidtehitothe éntdazole moiety
Furthernore, - 36 2,4--dinitrophenyl group known as
tdfe hisotidthe nghogndepldsor 4t-hethoxytazdl, 6at ofmdtingtli-di ne

is renoved by a treatnent with thiophenol. Fornyl
dreouenasedfenylt heNpr dteavilngyge oupl ofBunheBehddiré  of moc,
etc.

To eliminate (split off) the protecting groups, there are
used catalytic reduction under hydrogen gas flow in the presence
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,

thiocanisole, m-cresol, p-cresol, dimethylsulfide,

1,4-butanedithiocl, 1,2-ethanedithiol, etc. Furthermore,
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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 hydrox ide
solution, dilute anmmoni a, etc. Exanples of the
activated carboxyl groups in the starting naterial
i ncl ude the corresponding aci d anhydri des, asi des,
activated esters ;esters with al cohols (e g ,

pe2nt4gﬁgéi?r%%ﬁgﬂg} ngrggg hzﬂﬂ4‘?@5| ﬂ%/lr Ihélh;l&lgr Q tlng gr’oup for the
‘il %zgfehgﬁﬁ j_clg\|e is re c?l 3}’3% gr.lnenec with thiophenol.
o ERRHIERTA f@% A e Bon e
t
2%%?*& i %%99%3%38#@?. bPotd eSBZ?“’“E*’gnﬁ'fgt;@%' Blgprd '8

arwg,p@spm Igoqliﬁna%%w LRg atfﬁﬁeééﬁcﬂg§l@fcrégﬁn&@§&ﬁ efle

protein or partial peptide, for exanp

apresERaxyE 192%an%lt;ﬁ§ofaﬁb@xa/utta%am@iolanw@ asid11
is first protected by ami.dat:ton; the peptld

(pE®yel fleti@h wishthen Xt endad 4 Qﬂuﬂeh@ocﬂd’&ﬂ@yc&f&liﬁe
side to a desired I ength. Subsequently, a protein or

pabliutdorpeplilaes dnmowhbghetll y the protecting group

of the Nterm nal <a-am no group of the pept.i.de

chai n hxsmpbenof eherddtdtveded andbaxpr grewps on thardtisadting
peptide, in which only the protecting group of the
Onpeemialalincandoxyle groupshrasiibgeaciklaniydat @els, azddes,
manuf actured, The two proteins or peptides are - it
condersed Patersrbestiees ofitthelsohobnt & -descri bed

above. The details of the condensation reaction are
t Ren gt o el Heft 5-trichlorophenol, 2,4-dinitrophenol,

cyanomethyl alcohol, p—nitrophenol, 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 a-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 am de of the desired protein or
peptide. To prepare the esterified protein or peptide,

for exanple, the a-carboxyl group of the carboxy
t éPRApRTCd aRi hoviacgei of tenaehsdd swiehCRiRfes PR  The

al cohol to prepare the am no acid ester, which

fGIPItBh?e%OSW‘ﬁr%%‘&ﬁﬂsé?%PrﬁelaﬁFl% *ERe 5T &7 261 475 cibed
dat ed t d b t
s %gﬁmﬁé%é%t%fsgéa%f%%l%@%ts?% sl PGy ene
i, t
CER A iohar B g RRTARD. oI
?%Iﬁlrr’?asc%%t nyent | QHOXV'JC?SC%Q?%@%%%' & eql%lofché’%%-lred

rote In use esent nventi on or

Fsa@'pm%%'&e pRHEOT 1630 é'h?éé Bo Dﬁ‘fc?ﬁédé?%%@yls

turing a tra of mant “cont ai ni ng po ynuc

e BEPLENG H{'%a%_@g@s andwnt BN DY SERARBLANTY BPEphilization
purlfylng he protein or partial peptide fromthe

obtaineda ot tiHaet i JReyRRIsY BHE | SGldeder @RCAdENged Hrotein
protein used in the present invention or its partia

peptpsiridemy be DNA or RNA, or DNA/RNA chinera, and
preferably is DNA. 38 In addition, the

pol ynuel peivade theye rerd fdedplretsis anthepaide, for example,
singl e-strand. The doubl e-strand may include a

the a~carboxyl group of the carboxy terminal 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 invention 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 double --stranded RNA, and DNA
RNA hybrid. '-he single-strand nmay 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 ¢ DNA, genamic DNA |ibrary, cDNA
der: -red 3::F: A any manmalian ;e.g., human, bovine,
si ni an, horse sw ne, sheep goat, canjne fellne
gdinasdigiign, r the Hﬁ}d§é01‘?%"k}k9et maﬁah%taerdoubé% eshraggy| er

nocytes, nerve cells,

['Sgé?’le%gﬁ%gdphe f1 Sog! epéﬁagafisf?a JRELHES row cel | s,
L
CEBRRE rafite Boar BRI S S rb el Ty Rl E‘Nﬁ%glmd

Srergts1n§§SC| & a(%% 1n1':1 1nfc|lggigb| aSt Sé sftl(rgﬁgcé/th%% is, coding

nnune gal'
h r i I
@/@E&Rﬂ ?ﬁ&%nngﬁgféoé% g qu gt?]ﬂﬁﬁg,ggosrll‘-'ﬁggﬁﬁ?%%ﬁaﬁd).
rmnocy‘rﬁé) olﬁﬁ&@a‘éék’:i/&’&yérﬁ:%dlﬁé_fn@/é ¥ro€8hhSused in the
chondrocytes bone cells, osteoblasts, osteoclast:s,

MRV £8¢drtiofl o m:@rp%tr'tﬁhﬁlpepQQlﬂe%anoEe 'élil@mpllfled by
correspondi ng precursor cells, stemcells, cancer

Ce&hSni cEbRA, - géomdlY DNA SJ_sltt_&&rw eE’NzS l&lheeh | Srad @ny
present [for exanple, brain or each part: of brain

(earualiahf actqr,y hbwidbd, boatygdali@iidnpued s, svasa! sheep,

gangl i a, hi ppocanpus, thalanmus, hypot hal anus,

cesahr ahnioer,t 81 imedghireeaobl @ngat a moteeebelbbun) ,hamster,

spinal cord, hypophysis, stomach, pancreas, ki dney,

| ¢1@r), cells30E qgorrerdip lehyrepadocyd - sl eaddates borgve cells,
mar r ow, adrenal gland, skin, nuscle, |ung,

gasitalotet lest P ralllsraft pafereap, bohamgerpwtcedisnancmadgial

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,
osteoblasts, 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,
submandi bul ar gl and, peripheral blood, prostate,
testis, ovary, placenta, uterus, bone, joint, adipose
tissue (e.g., white I, 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
directly anplified by Polynmerase Chain Reaction
(hereinafter, abbreviate to. "PCR') and Reverse
Toemsbr i s d. gaPCRodvistesi, rRebearariakbreypa ot gnd, skin,
"RT-PCR') with the use of each genonmic DNA fractjon,
ands ¢ 15t al urRNa st Taie Frigetite R Cpr@pdr e&ar?? SfF ERELne and

above-described cells or tissues as a.te
F%%Herlnt?ﬁ%lfgeénoﬁlleowséﬁ&'cfﬁ\W%né‘Séﬁ“ﬂ tsr?geﬁf’()t ein
used in_ the present ipventi its pa I pep
cé@‘%@@%b@&ﬁ?%@ypeﬂ%&l% é’rﬁ?r% £5N%\ rarggry'
and cDNA 'Lj brary which, ar are n in
fP]a?ﬁ?éﬁta'o‘f‘ SRR por ity RAFRAS Ryt¥as fﬁqﬁc\ anibe

ared_ from the aboye--desgc | u
PR HpSerTaE Ve togFetsﬁsleuggé é%ggP\%nmug&ﬁé Bie: 1

colnocq;gt?c oA age%%épyﬁ{ige@%i@fbﬁ%% ObnA R BBEAYdkhe

vec use rary may be any of

bﬁ@]ﬁéteerllnoggét?e_m' tRb %ﬁr@s@ntcwgrﬁllonpgﬁﬁw gapfitht Beptide

es of the DNA encoding the protein used in

the, @%9@&13}% E&h@ﬂem P 1 gnyrHfe ONALSORGHdtSiong a
base sequence di zabl e to DNA conprising the

base-Sequesce abspéeﬁa&m ed " péQ" PyarSERR VY NOrrdns SEQthBe-
NO 3, SEQID NG 5, SEQID NO 7 or
PCR (hereinafter, abbreviate to "RT-PCR") with the 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
the present invention or its partial peptide canbe respectively
cloned from genomic DNA library and cDNA library which are
prepared by inserting the fragment of genomic DNA, and total
RNA or mRNA prepared from the above-described cells or tissues
into an appropriate vector, in accordance with a colony or
plaque 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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SEQ I D NGO 9 under high stringent conditions and

encoding a protein which has the activity

substantially equivalent to the protein conprising

the ami no acid sequence represented by SEQ ID NGO 2,

SEQID NO. 4, SEQID NO 6, SEQID NO 8 or SEQID

NO. 10. As the DNA that is hybridizable to the base

sequence represented by SFQID NO 1, SEQ ID NO 3,

SEQID NO 5, SEQ IDNO 7 or SEQ ID NO 9 under high

stringent conditions, there are enEoned, for exa

i by, S ¥8rpYi SERGIDAYE Seqtiehdds NOhavi r§2abodiO 5096

or_nore honol ogy, preferably about 60% or nore ,

GBI BRYO i B4 PPALF S HISE CTRRbiaP TR HREISFSBY, °

even npre  preferably abqut 80% or, nore hono

SRFPFEHT APESH BRefar vv15xoil%st§6%%1{lyn%ww§%fcotg°y,the

and st prefer.ably about 95%or nore homol o t

¢ REoBaNE cUEHEHRE VipARABA(Fd be BT RO Sk PR
- 3,, SEQ, I . b, Q o, 7 L

I—Iol\lg'ﬁollq%'gy2 ‘o h@ @gée?'ses%e%ég\]sé\?n&t ﬁgé pIr%Eggh?s %2 sto 1

3ﬁsgi{dpation, for exanple, can be cal cul ated under
t he ol l owi ng conditions (an expectation value = 10;

gaps ang taluediafild Q{y.b'}g.dfzg)\ie Rt €Re SEQIE seghence
m smatch score = -3) using a honol ogy scoring

al-gord e NGR) SBbASH vd:Nat i epal 1rCeot €8, drer 1p No: 5, SEQ

Bi ot echnol ogy I nformation Basic Focal Alignnment Search
Toplno,: Asrtdwp ob er: ahgaet Hihf ofridetat ondngibwaplagye

of the base sequence, sane ones as the
aboy exnlas@ed petbrherahply, meer cogpalgeyi bass faruenhes
am no acid sequence are preferably - 41 exenplified.
having about 50% or more homology, preferably about 60% or more
homology, more preferably about 70% or more homology, even more
preferably 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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The hybridi zati on can be carried out by publicly known
nmet hods or by nodifications thereof, for exanple, by
the nethod described in Mt.ecu7.as- C-an.ing, 2nd
ed. (j. Sanbrook et al., Cold Spring Harbor Lab.
Press, 1484). A commercially available -Lib rarry can
al so be used according to the instructions of the
attached manufacturer's protocol. The hybridization
can be carried out nore z:re:ierably under high
stringent conditions. The high stringent conditions
uSEEMerfidrA- are, for exanple, those in a sodium

tratign.at abput 19 to 40 f |v about
o o She W a0 28 Faiserab s o Carsulh Bhop ol 2eidpghbun
bly. about .60 t.0 65C. | ti cul
TRt PEARHGRH T DRE Tiegotb i ieaPe, by the method
- t ti t t
aéggcre%grgalﬁ %l%%{;lc%p%;ion}g ,m’b 8. @PSF%%& %ft al.,

are nmost preferred: ose ed in the

a&&l& @gﬁ%lfigé%o&e]%ﬂ algleestsh elwqi tA Q&Hﬂé}ci@lg?%via;ii%le

string y appropriatel'y changing a conceniration

of s ki dig s8Ny Aklbi Qo EARY!ALHE 6k ructions of the
hybri dizati on reaction, probe concentration, |ength

Of + tHORB, mAMNRRH 1Rty s ip:¥RkeN, trhaehfiori diyhkh 6hzedr e
reaction, salt concentration of washing solution,

t exfpeleat i roge Meshira®)yeltdePhediersaabliagexanunes tobns.
the DNA encoding the protein used in the present
i nvent rbe hirel vdeihihtc eppdi sing tisedbaseeinsegeenter
represented by SEQ ID NO 1 (Refseq Accession No.
V@A E) tdroskhen kosodiogn theceofratfion axahphie 19nbodd mM,
honol og registered as Ref Seq Accession No. NM 00;' 882
i prefegnBanigbous 1942 26t ératrantreee radiNAecORPHIBItn§o to
t he base sequence represented by _
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 examples of the DNA encoding the protein used
in the present invention include DNA comprising the base
sequence represented by SEQ ID NO: 1 (Refseq 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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SEQ ID NO 3 (Refseqg Accession No. NM 024423) or the
honol og thereof in other manmmal 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. MM 025359 in GenBank) in other mammal s, DNA
conprising the base sequence represented by SEQ | D NO
7 (RefSeq Accessi on No. NM 003270) or the honvol og

PeEEabbel §ﬁ£ﬁ§mpfh%ﬂ”r§i€%% TPk Rt o e o
%PB% &s¥% e

ﬁ J?l?lgo ?n%tmnéfh%k;ﬁ IH@ based sequence
ynucl eot | enco |ng the partia

P‘%Qﬁfé’é’en%dtw s@boiﬁ'ﬁb U§e%éﬁeﬁh§c@és%%%ﬁt Nb M@ 2899)
may be any polynucleoti.de so I'ong as it contains the

bas & n2eQueNCe encQdiMdrot Reapald,| abupepbhdeo§frdhgtered
protein used in the present i nvention describe

aboversdhacpesyiticheofiide2 5380 &l senBenignyn okhgenanigls,
DNA, genomic DNA library, cDNA derived fromthe cells
andh dompsuesngeserbied sahavese aclhAckéiiear YpydsEd VIRINO: 7
fromthe cells and tissues described above, and

Sykd fiteta BcENA1cASNG helMDNA32NEodirnght Hempapyi Elepeyft i( er
of the protein wused in the present: invention, there

i sxanmdleoymdysd dromekagptayistBled contReiffeaghecgsmitnaNo.
base sequence of the base sequence represented by SEQ
| ¥ NG2626 iSEERrE3nK(Q; 1r3otISEQRAmaNG, . DA camEeyi9ipoNede ase
or SEQID NO 9; or DNA containin base sequence -

4 VRGPSt oP Gl hael o e Raon AT SBSIO-

t he bhas
NM_017527) or the homolog thereof 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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sequence represented by SEQID NGO |, SEQ ID No: 3,
SEQ TD NO 5, SEQID NO 7 or SEQ ID NG 9 under high
stringent conditions, and also encoding a peptide

whi ch has the activity substantially equivalent to
the protein Used in the present invention. The DNA
hybri di zabl e to the base sequence represented by SEQ
IDNO 1, SEQIDNO 3, SEQID NG 5, SEQID NGO 7 or
SEQ ID NW9 represent the sane neani ng as descri bed
above. Further, same hybridization nmethod and high
shybrigdnebeord PodnBuakeatdser vhkeh OaﬂsmeS%%th&ebaé%d
For cloning of DNAs that encode the protein _used in
t FRAUHCESETRECSPRYRAIIORAERAR NP 1 pa?%if aP Wepth geh@ 1D No:

(hereinafter sonmetines nerely referre

t )
pPOERT IOt ReTor R gt ﬁwgﬂﬁraﬂgﬁrﬁw@gasgaon@?%%ns'
st uls B Sling f oA ”ga&teﬁ% PRerC it Bk gpriatty

t
t%%ulggggngstz%gé%é)ro%ﬁég sper t%]ecg %Sen'y ngv?ll}]ﬁ%rn the

pfn%?ﬁ ﬁrlo[l VeRL Lo, 01 1k gsegf}@}é 38%&?%1& H% BEQ TD NO:

rra vector can I zation

V\%,t EE(E hg elﬁ@Qef’D Wbt B LM 17 @ame Rl s P ﬁyﬁ@h%bﬁre%

at enco part or éntire region of the protein of

the RheSRMnindvest §08:rithe Bybrd di #addr, caambe
carried out, for exanple, according to the met hod

dl@ﬁﬁ"’l‘d@@gtid'h Mo iU il h (F108t Athgen2nbn@dt i éds as described
Sanbrook.. et a'.., Cold Spring Harbor Lab. Press,

1989% canWrergetihe hybridi zation is carried out using
commercially available library, the procedures may be
conducred dlbnindbf avesrancenawden thbepyurtetioceted in the
described in the attached

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 described 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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i nstructions. Conversion of the base sequence of DNA
can be effected by publicly known nethods such as the
GP, A- 1A PCR net hod, the Gapped dupl ex method, the
Kunkel nethod, etc., or nodification thereof, using
PCR, a publicly known kit available as Mutanl'| -super
Express Km (Takara Bio) or Miutanx "-K ; Takara Bic) |,
etc. The cloned DNA encodi ng the protein can be. used
as it is, depending upon purpose or, if desired,
after digestion with a restriction enzyne or after
addfeidamacsf wath  thieeprothegle degcriped IDNADAaGt easivedi n
A'G as a translation initiation codon at the 5' end

t hEPEBICtARaSTAY,, TGA or TAG as a transl ation

term nation.  codon at the 3' end thgreof.

i . Thgse ected
t r ans| &OPBATFIAN PAt Floh Ba%E SEMFAGTALE IV 58BNRS Rly
I be .added b ' ; [ het.i
kRS ity BEERO FEEEoRe (B ORGT81 GLSI TGP Tho"e
[ t] fact f ml :
DHERTE SR Ret e EPadBRA FPLORAT P bt e DR "
di th [ f o 0 | d
CRERA hETnd TR Bl Ao R o B D et e
eﬁg{ﬁtcml%}e\f (}resg%q:%‘f‘gl«?aqt@ B4 QgﬁhgénmnKt(h‘%kara Bio),
anpl es of t

vector. e vector 1 nclude plasm.ds
dgfived ronp E. soli (e.g., pBR322, pBR325, pUCl12
pUC7. 3), plasm ds derived f:;:omBacillus subtilis

(e.g., TREBIRQedmASen 88 i) thdbas bk s cadbe desd wedit is,
fromyeast (e.g., pSH 9, pSi 115), bacteri ophages such

depending upon purpose or, if desired, after digestion with 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), plasmids
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as X phage, etc,, animal, viruses such as retrovirus,
vaccinia virus, baculovirus, etc. as well as pA --il,
n. XTI, pR<c/CNW, pRc./RSV, pcDNA |I/Wo, etc. The
pronoter used in the present: invention may be any
promoter if it matches well with a host to be used for
gene expression. For exanple, when animal cells are
used as the host, exanples of the pronoter are SRa
pronoter, SV40 promoter, LTR pronoter, CM pronoter,
HSV- TK pronoter, etc. Anong them it is preferable to
user Od @cym{ﬁﬂggalb@4QWJsPSHb9(nﬂﬂﬁéﬁ)rQW%?tSFbﬂER%QeS such
etc. When bacteria of the genus Escherichia is used
assa hbste, ptef eremédadxaimises dich Re reﬁrr@ﬁéféi; IPECLP?
pronoter, lac pronmoter, recA_pronot er

p¥ bt e PaCh bV SO eEF: AT ‘“ﬁlgnﬁf il "é‘llc pW]]e'n BEE/Eliy
bactfrla of the enus _Bacillus is used as the host,
pPRF &t dpéwghﬂig%Bf the pronoter are SPO prono+: er,

SP02 t P t V%
used g%gno g §F%nBF%$g¥?§%re§res ¥'Es oen?%(§§%1 h%?e?ny

ggg%f’%@% PEOTPL el PO, PTOTRLET » AR RLomDt e edex_w gene

I nsect are USG

?é/l*hesgr ng erErog%x% ?ﬂgr %%eﬂfantlﬁgl ge@ﬁ@a%@ L@;‘re% as the host,

I'n pronoter pronoter, etc. In addition

tgx% e_l.efsogfqgle o%%@l ) StRB.ep t%§3| Mo iﬂ?&ﬁ@l{_efmZTR

further optionally contaln an ‘enhancefr, a splicing

s%mbera 09 YorBmdddi- | Im—%z@p@bmo@exs,eleeat ion narker,
repllcat|on origin (hereinafter sonetines

abbr evihabeg tAsm 46t 1SV A9 ab] e@icCusEBAVILg8odgdlverirus)
sel ection marker include

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, rechA 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 SPO1 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, SV40

replication origin (hereinafter sometimes abbreviated as
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di hydrofol at: e reductase (hereinafter sonetines
abbreviated as dhfr) gene [nethotrexate (NPPX)
resLstance], anpicillin resistant gene (hereinafter
soneti nes abbreviated as Anor), neonycin resistant
gene (hereinafter sonetinmes abbreviated as Neon, (418
resistance) , etc. In particular, when dhfr gene is
used as the sel ection nmarker using dhfr
gene-defi.c:Lent Chinese hanster cells, the objective

I b | ect t di f
[ fdedsar ATl s R S LR TP Sed A 1 &

th ! f
f O b P o

b
sgﬁﬁ e%egre mhen %acté@?ﬁugggliggggn Iﬂ%%%ﬁé??chla
t%%@nesgérnae (ng§gln9ft%|oﬁ§€1r§ésg%@£ré§w%'s Amp”©

I Sin”si sequence, when bacteria of t

gﬁ&ﬂtﬁ(c1§are51glt9§t 'g%n@s ﬁqex%%ng B@e:h %%ﬁ\etlnM é:bﬁbisé\gﬂﬁ:led as
sequence, SUC2 signal sequence, etc. when yeast is

usesdt, asy 1ishge diogtincand ddasul i pskenallar§eAUeNeBEr gene is
a-interferon si gnal sequence, antibody nol ecul e

S gHBhs $AqURYICR L1 6k GrarWBemsany MRIf rCgdles-dafeciser Casnese
the host, respectively. Usti-rag the vector

Coritsaieni aglide tbhlAoeneadiveggthe @rokésn bofsdlleeted on a
present invention thus constructed, trans:ormants can
behymeddhacinaeededbExanpl es of the host:, which may be
enpl oyed, are= bacteria belonging to the genus

Escher It hieggs bat eri signzd| segyienget thatheagdmsswith a host

Bacillus, yeast, insect cells, insects, - 47 aninal
ded laglde@dtgo the N-terminus of the protein of the present

invention. The signal sequence that can be 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, SUC2 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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Speci fic exanples of the bacteria belonging to the
genus Escherichia include Escherichia coli K12 DH
[Proc. Natl. Acad. Sei. U S A, 60, 160 (1968)],
JMLO3 (Nucleic Acids Research, 9, 309 (1981)], JA221
[Journal oi: Mol ecular Biology, 120, 517 (1978)],
HB101 [ Journal of WMol ecul ar Biol ogy, 41, 459 (1969)],
0600 [ CGenetics, :39, 440 (1954)], etc. Exanples of the
bacteria belonging to the genus Bacillus include

B S tilis M114 [ CGene, 24, 255 (1983) ],
%gié%P jggfna ‘of Bi ochem stry, 95, 87 (1984)] etc.

Pl %}Hgggfceegé\ 6] Y% A6 20505 nG O WS LR genas

SeBEROSEEHANRTHGE s EHQP?chﬂé@@%%ﬁZ pNCYE2036 waki CAkad.

pastoris KM/1l, etc. Exanples of insect cells include,

foEi t e sVAT UssoAChBY, (19°a@?qiop3mro@ el der daig8lreseStcn,
cell), Mal cerl” derived from mid-intestine of

Toj Gwepkusg19 1ni gadd 0hsbhveiMogeald1 «den by esh S10ag, yg 617
T.r i.c:hoplusla n:L, cells derived from Manestra

brassdi)gaegploael Jeudeni yedof eomazspigieiya 4ry @éao (@nes)l,
and for the virus Bm\PV, Bonmbyx nmori N cell (BN

cebd9 ,[Gehetidsaspl ed40f (19%d)$f ecel | which can be used
are Sf9 cell (ATCC CRLI 711), Sf21 cell (both cells
are deSsanmpled ohH tWaugduterda Helaoggiag.to the g*e’nVé Bal;?;llus
213-217 (1977)), etc. As the insect, for exa

| rclardef BREABYR smkatulleamllﬁé U%B@G [Aredds el 98 )], 207-21
Nat ure, 315, 592 (1985)]. npl es of ani nal ceIIs

i EQwid@el sp fri Birpchemi s Eng- %E @@)51%984)-]'48’5@08 7, Vero,

Chi nese hanst er ovarg cell (hereinafter S|qp ,
Examples of yeas 1nclude Saccharomyces cerevisiae AH22,

AH22R", NA87-11A, DKD-5D, 20B-12, Schizosaccharomyces pombe
NCYC1913, NCYC2036, Pichia pastoris KM71, 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 (1877)), etc.

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

Examples of animal cells include simian cell COS-1, COS-3,

—~ 48 -



referred to as CHO cell), dhfr gene-deficient CHO cel
(hereinafter sinply referred to as CHO idhfr-) cell),

nmouse L cell, nouse AtT-20, nouse nyel oma cell, nouse
ATDC5 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
nmet hod described in Proc. Natl. Acad. Sci. U S A,
69, 2110 (1972), Cene, 17, 107 (1982), etc. Bacteria
bel onging to the genus Bacillus can be transforned,

f 6pSchkapre, Byinche hetHod @¥3eYi¥ad i(ReReiwrilictr siBpLY
General Cenetics, 168, 111 (1979), etc. _Yeast c be 11
t FafRifieand® #or CBRarfsilé) - byhthe %@Fﬁéﬁfl‘a]eeé’ér'@ibd i
Met hods i n Enzynol o 194, 182--187 991 0C. s
NGRS ReS BT SO B e edste 26,6 1608y, BEEL) 1 agt ¥
cells or insects can be transforned, for I .
atebrdlAgsE @tlTﬁéo MmN S8 rf%%z? Phed i'n" B o7 %E@Eﬁo eolg'hf rat
6, .4 7-55(1988).,, efc. jJral.. . cel a )
t?’%5‘1’3fhélfnﬁﬁd]%l]?fcorlléx‘at}lrlr%ﬁ”é‘r5 9%288%%1 nr!gu%na;Pl oH?ﬁg etHod ©
described, in Sai 0 I [ j : Xt ha
i ssue E?Cgﬁﬁ%$ %a?ggéﬁgggﬁthgf%ﬁgﬁgg?%ﬁ%ﬁ%ﬁnﬁﬁwg% Cel

' ' LAENL a 63eP7n 1895 Nat 1.
(OB Ernge. B EREn ey THErRERpd esdhighin pa0nNar

(A7B) scThess. Ahe ¢, ranss of opit,sceranshiorien (nbeh) t bec.
expression vectors bearing the DNAs encodi ng the

prot ei Baeady-ike ebbagned.to the-gendh@abosius scdmdkeri a
bel onging t: o the genus -- 49 Escherichia or the

geruss fBatkd) Usr dwplieansf onempthedeberibed in Molecular
& General Genetics, 168, 111 (13979), 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(1988), 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 Protocol (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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appropriately cultured in a liquid medi um which
contains materials required for gromh of the
transformant such as carbon sources, nitrogen
sources, inorganic materials, and the like. Exanples
of the carbon sources include glucose, dextrin,

sol ubl e starch, sucrose, etc.; exanples of the
nitrogen sources include inorganic or organic
materials such as ammonium Salts, nitrate salts, corn
steep liquor, peptone, casein, neat extract, soy beﬂp
oBkcherjehae ertheagenus @cilland thé—‘x&ﬁﬁ’f‘%%"%‘fantthﬁan

i norganic materials are cal cium chloride, %9d|u

hye Uahp oS IFalé Lrad gHe St &ﬁ%hﬂi Sracdam whie Cr?ntams
addition, yeast extracts, am ns, romﬁh r,ONDL i

f Bt OTie lareauims faF S5ONED TR TEOTE HEETAIH TR o thon

Preferably, pH of the nediumis, adjusted t t
t PSS %;tﬂ99§Pé¥?%ﬁ§eéxéH¥ﬂﬁg B}waﬁgerl fg 8b§ﬂé l?ke.
culturin cteria belon
E@%Weéh?% tﬁ? 8- ﬁ%?h?ﬁﬁ Cs?ﬁplT%ine[}%t égu H{:tgég'
m_ng acj ds r &s
B S he e o i £ B A e °f?."ﬁ§?m€fé?g§?‘°§rb
L?néyﬁ%%o rggg %9;gr?éﬁ%c%%atéﬂlalgQﬁﬁﬁﬁ%éﬁamﬁoﬁtﬁﬁmsﬁﬁts,

suc --|n 'yl ac c acid can be added to the

ﬁfjl{luﬂ:.]e dhesehy o e #3 Vb ot HRpRbREPakeeh f mebERiklyact,

ere the bacteria belonging to the genus Escherich:ia

aéé&bééﬁegaﬁé thR aResStxt et ctansfoaridyaskaisl es ue fthie
cultivated at  about 15 to 43'C for about 3 to 24

howd Srank b MBGESSABY aré healdiuht ohEomike, beodtumt ed or
agitated. - 50

dihydrogenphosphate, magnesium chloride, etc. In addition,
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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Where the bacteria belonging to the genus Bacillus are
used as the host, the transformant is cultured
generally at about 30 to 40'C 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

Bur khol der's minimal nmedium|[Prot. Nat!. Acad. Sci.
US A, 77, 4505 (1980) 1 or in SD nedium

lenent ed with 0. 5% 0o ac| us are
hond, e g mactedis R0 Te Y FReLERE S8y
Ofustelae?gEt[q‘lﬁumoé{:; heaquﬂﬁg?grrﬁa(?ltaggu&ulscutr%dsgeﬁé‘rall at

genera e transformant 1s cultivated at about 2

E:Sé\b%ﬁg for ket 24 LRI HeW 84 Hdursnecessatyssihe, the

ture can be aerated or agitated. \Were insect cells

Ol 1RFEEL S ALE HSEHA RS okhgg@sled. .t he transformant is
cultivated 1n, for exanple, Gace's Insect. Mdium

( Nat ur 8hek@5y,e 488 i(s1963%) ad ahehihebt ancrapprapsfatmant is
addi tive sucﬁ as inactivated 10% bovi ne serumi s

addedi vat¥Eef esrabkampd,i i9Butkieo i 'wmuirsinadj nestied tRyroc.
about 6.2 to about 6.4. Normally, the transformant is
culatilvated.ascabauts . 27C 77 pra Hisoud 980 days tio &Bongdism
days and, if necessary, the culture can he aerated or
agiubal etknt@ew e rani. il Caselnliso sarad denphrnpediaik! + ReaRosict -
the transformant is cultured in, for exanple, MEM |
mddBuB33 &onbaBhi niP8labeutPBfegabbys et aranB%ilw%iJélé‘r G
(Science, 122, 503. (1952)], DVEMnedium[Virolo Yo
8,2d396t¢d 959 pPouRAMIEC1 840 Tedictifffrhehe) 66?&%?0%?3‘( he*

Aneri can Medi cal Associatio 199, 519 (1967)], - 51
cultivated at about 20 to 35°nC' for about 2§1 to ')g 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 adjusted 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)1]1,
DMEM medium [Virology, 8, 396 (1959)], RPMI 1640 medium [The

Journal of the American Medical Association, 199, 519 (1967)],
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199 medi um [ Proceedi ng of the Society for the

Bi ol ogical Medicine, 73, 1 (1.9:50)1, etc.
Preferably, pH of the nediumis adjusted to about 5
to about S. The transformant is usually cultivated
at. about 30C to about 40'C for about 1-5 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

t rl%@Sf géﬂ?rtpt[?rgge%ﬁ%gc §|£| }:ﬁ%@c&%@yoﬁ_or tt'?l% Biological

t ranst ornmant, ~or transformant. The protein

Oil\'fed%lpg oI ggent (h@y@)n]t,i Qn- cap e SENJY At rafkk medium is

puri fromthe culture described above, for

exaiRkeed B LBSut f@kbowbna: Rr.oCAMIkeEns WIeRINthes usually
protein of the present invention is extracted from

t he1bagiesd ar ehouel 3 ofo Beuc Ul ar &r bbeutbastes ka tanurs
cell is collected after culturing by a publicly known

meihodi antcesuspended iculenrappmopei aé et ber agitrted.
bacteria or cell is then disrupted by nmethods such as
ul t rasad eadnibedaabdent tenproweim of yisezymeseantdigyention
freeze--thaw cycling, followed by centrifugation,

f idahria¢ ipopoduetd . in ttheptothsferorute axthacteldf mepbpene of
protein. The buffer used for the procedures may

caheat nansfogmetei rodewvasddanthss Feana5o TR -or

guani di ne hydrochloride, or a surfactant such as

Tri t on ThelpOtetio. ofNbBA ArkESPE GREPACITE CaR bect RpTaf e ifid
culture broth, the supernatant can be separated .
afusi fEepreniths SHltHe dacyipati hever r%‘h‘? grample, by the
bacteria or cell to collect the supernatant by a
pdBLiLeYiP%k RERAe et hod. 52

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 ultrasonication, 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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The protein of the present invention contained in the
supernatant or the extract thus obtained can be
purified by appropriately conbining the publicly

known nethods for separation and purification. Such
publicly known nmethods for separation and

purification include a nethod utilizing difference in
solubility such as salting out, solvent

precipitation, etc,; a method mainly utilizing
difference in nolecul ar weight such as dia

ul . trafthe Paerem felthef PFeseaty 6ﬁvef$‘E7s°fb6P§?5% %rﬁ“déhe

| el ectroph t th
3.eswpérg%e%f’npﬁ%?é%feﬁt?aéﬁar@és EheAtaed] Sa PooHupiise oY

h f
?ﬁ%%é‘%??%ﬁy Ffﬂﬁl?wngu 2ot EGoRR B e ey,
ik g d t
cekeEtr i araetpraed gh'5 7t 8 rﬁgh%féf i
CUDTRLOAL AR p8l ool B [0l b btk %ﬂﬂﬁﬂfe

ectric suc I soel ectrof ocusi ng

eldq(fképm 9% §ol 1tt§'e hikes %qglﬁ@eotﬁf Otsgh_{z‘eﬂ)lf t he

present I nvention Us”obtained s in fréef orm the

PrRkEl Pi €aN ke &wveatﬁ&ﬁd‘& Rat ey salitiizDyg RUblEbetyce in
knomn met hods ‘or nod:i.fi.cat.ions thereof. On the

otleechand wewhrp dte peOLEATYdiss QbtakfEd daibhe dar m
of a salt, it can be converted into the free form or

l rhub,ea{fjamn gbsapodidcigt enidsajdl byepubdpielrgskapwrc.; a

nmet hods or nodifications thereof. The protein

pedhse duthiyl itzheg reictisrienaat ircal ebert.c ectaadie spehors tiepn

or after the purification, with an appropriate - 53
exchange chromatography, 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.; a method
utilizing difference in isoelectric point such as
isoelectrofocusing 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,

prior to or after the purification, with an appropriate
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protein-nodi fying enzynme so that the protein can be
subjected to addition of an appropriate nodification
or renoval of a partial polypeptide. Exanples of the
protei n-nodi fying enzyme include trypsin,

chynotrypsin, arginyl endopeptidase, protein Kkinase,

gl ycosi dase and the |ike. The presence of the thus
produced protean of the present invention can be
determ ned by an enzyne i nmunoassay or western

bl otting using.a specific tibody. The protein used
P PRt VTG G TP E S GAP TR pepPrdet gherted
bq:'o 32 gg.@leOSI Zo%d by th% | naveizt rood ! ian loarg i0(1):n Wr.n(gxrr]af ho% a
use SFORER I°X- P P RPBE &R R (P BRI S F O Sstels

C L Si ji.t,  retj.cul I t.e,. W t r
Pt i T S e S S
CAoE300RdS,L th DIVANCOMaDA. (e atGrote
Thgcproteigpor i t's” par igﬁgbéggﬁggﬂgggggﬁg%' e FEBESLa

syathesi zpd B¥iads Ly theer franscription/translation
system further conprising RNA pol ynerase with the use

of DNA BRCOEL G ceCadt MRAWHIY pfodicedPgFdticdln PERhiUS - Aent
a tenplate. For the <cell-tree protein (transcription

| YintreANBdrata®Be TN ne & BYTERY €hAlnleyimMichabh ¢ c@nesstern
and a net hod known per se can be enployed. In
panbttith@ansihhea Eseheriehas: ialdy.extract sol ution can
be prepared according to a -iiet:hod disclosed in
Pratt Jh¥ peitedn, uselr ansdre ptesmtanavertamhaty an's, partial
Flanes B.D. and Higgins S.J. edition, IRL Press,
OrEpE e 78n 26 {nthe84yed bAsthe he viomrerenalayion with the
avai |l able cell lysate, Escherichia soli derived _
| ysaés? seehrfagemrogglinitrapgdaeien avsteyygerennising rabbit
(manufactured - 54 -
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-free protein (transcription /) translation system,
commercially available ones and a method known per se can be
employed. 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 S.J. edition, IRL Press, Oxford 179-209 (1984). As

the commercially available cell lysate, Escherichia coli

derived lysates such as E. coli $30 extract system (manufactured
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by Promega) and RTS 500 Rapid Ti:anlation System
(manufactured by Roche), etc.; rabbit re_ticuloc:yte
derived |lysate.s such as e Rabbit Reticul ocyte Lysate
System (manufactured by Pro, ga), etc.; and cheat
germ derived | ysates such as

FRO TEI OSTS' (manuf actured by TOYOBO), etc., earl be
exenplified. Anmong them the wheat germlysate. is
preferably used. As the nethod o': manufacturing

wheat germlysa ire, for exanple, nmethods disclosed d
i B JpRelan mdBrratsol Radad Grenld7dn $Hetemn gPanthEyy e
Erickson A'H et al, Meth. Enzynol., 96, 38-50 %199 s
et Rockdl) becenplabyed. résicaloysteresi vadvi e or St
protein synthesis, a batch nethod (Pratt:, {1'\/% et a)
alrabblt 384) cneotyion$yabboe éystemoManiaGEurcd Y- Frgeaa’
protein synthesis system (Spirin A S. et al, Science,
242 . 11623 a4t ( 4988)2nivedni 3 teF SHFR Sci d, energy

source, etc. is continuously supplied in ar L 0P g,
SysoeROd aharst e R T PR oo EAAAT RBSL T 1D

of the Mol ecul ar Biology '1h9 Societ . h
WEOBNY; themdotibe e'eafed S HRNGATT F*F?O?E?%(%P%ﬂﬁl até%%r me che

cell--fr,ee protein, synthesis_cor Lt el €4} RBthod
R d @:WWF&EPFMP%HL%?;C ?6%@%5?‘3‘1?%%158*? %éﬁl i ke cgmO °

be exenplified. 1In jtion, 0d; yhi €ho COMPI(LSEE) ,
SLFBp?C}Pﬁ@dRNAJ?wO&a% . g%gr%éa%{:@d{é'ener gy source,
etc., into synt hesi eaglt.AR1.SYs¢ emsacoo(Ihay ,t etc.,
ne%‘”éscé‘isf’?,A%hd)égl?% r%f?lhgﬂa ﬂ{s%ynt hesi zed or degraded
mat eri al aﬁggrd' ng to necessity (Japanese Patent

LaF: BFeR™No Y 2000- 333673) can be used.

As a system or device 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 meeting of the Molecular Bioclogy
Society of Japan, WID6)); a double layer method (PROTEIOS'PM
Wheat germ cell-free protein synthesis core kit instruction
manual,manufacturedbyTOYOBO),andthelikecanbeexemplified.
In addition, a method which comprises supplying RNA template,

i i i.on
amino acid, energy source, etc., into a synthesis reactio

system according to necessity, and eliminating a synthesized
or degraded material according to necessity (Japanese Patent

Laid-Open No. 2000-333673) can be used.

The antibody against the protein used in the present
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The anti body against: the protein used in the present
- 55 - invention or against its partial peptide
(hereinafter, sonetinmes abbreviated as "anti body of
the present invention") can be any of polyclonal or
nonocl onal anti body, as long as it recognizes the
protein of the present. invention or its partia

pepti de. The isotype of the antibody is not
particularly Ilimted, but it is preferably 1gG I1gM
or. i gA, .particular . QI Sde T | of
Tt R R Y R H A

SsoLngggmgs?‘ a&ygrgﬁa&%céﬁ;i’%}htﬁbgmfe{w abkédt invention”)

a
determ ning region or specifically recognizing

ar]:%]n bl %‘ft&n(gf bgl§8foﬁaqr 9EtncARLLELAT ainfiBEEN t bSMdny dhet
whol e antibody noil-ecule, the antibody may, for

exaBLBi z4\e t8e fir3geeAtor ke prasenfabvefrabon oprits partial
F(ab')2, a genetically engineered conjugate nolecule
S t@8e SCMYe $6SMWRC £ Nt hotibody s alsodparbicwlarly
derivative thereof nodified with a nol ecul e having
praeiBd, habiiki 7k ngrafetrabhy Sech Iad pol J&it,hphehecularly
glycol (PEG, or the Ilike, and the .--'-ke. The
antreliedybgdigest : t: he protein used in the present

i nvention or against its partial peptide (hereinafter
sonet i M anbikbqy ol thy pedsent doVeRE1pr disenpt GHPPRET tO
present invention in the description of antibod %_can
bd imahat bet.uresd laeg ordiitghes 2k fﬁ@ﬂ#oa B?mfﬁﬁ‘aﬁmfg 4-%n
anti body or antisera known per se. Hereinafter, .a d
preharat i oY megRBE PR naRo8RFC YA LY ahtt 1 8dy BF The

resent invention and r [ . h f .
P binding to the target antaig%n?di%cgdgﬂlrg%ttoogheowhole antibody

molecule, the antibody may, for example, be a fragment such as
Fab, Fab’, or F(ab’);, 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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the antibody will be described. - 56 (1) Preparation

of antigen 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
same as in the above-nentioned protein of the present
invention or its partial peptide, etc. nmay be used
(hereinafter these antigens are sonetinmes nerely ref

ai red to;psphharapiégert aofigére present invention) The
aforesaid protein of the present invention or tiﬁes. esent
parti al apeptite qeandee, td @lreeaa?rﬁpé,an(té}mg}’ EparsdTFom
war m bl ooded ani mal tissues or cells of human, SiM.2Q.of
I atnven¥RBaE, anghacikieren eteh ashyhe@PTETH'Known et hods

or wwth nodifications, (b) chem_cally synthesized,byic)
pubd okys kmounopGn Gb SGTTIR SRIHORS ot ot

pepti de synthesizer, etc., c) prod | teiidiQare
a pemnsieonareimy beard ag "ONA aé&&?&?‘ﬁﬁ &Je%?g‘t“g‘?[%’&%f the

present invention or its partial peptide, .erihdlpresent
bi tivherimcakbyisyieh@8Pyec e e R ng

protein of the present inventi or. L% PHd (Bdreinafter
peptyeieties or LefpRate®- PeBV%%ﬁ %gc 'a%ggl | -free

transcription/ translatio deayr¥henead hee antigen
pr beesH 28F ¥ e 2pF egggﬁ%l?n%zt%t%%ggqri s p]rcepar ed from

t he warm bl ood d.Igvn(ainqglc)nsissues or cells, the tissues
or ofcErs PTEPE hohbgeni zed, and then the crude extract

(e.g., The aforesaid protein of the present invention or 1its

partial peptide can be, for example, (a) prepared from

i imian, rat
warm-blooded animal tissues Or cells of human, simian, .

mouse, chicken, etc., by publicly known methods or with

modifications, (b) chemically synthesized by publicly known

peptide synthesis methods using a peptide synthesizer, etc.,

(c) produced by culturing a transformant bearing DNA encoding

protein of the present invention or itS‘partial.peptide, or (d)

biochemically synthesized from nucleic acid encoding protein

of the present invention or its partial peptide as a template

by using a cell-free transcription/ translation system.

(a) Where the protein of the present invention is prepared

from the warm-blooded animal tissues or cells, the tissues Or

cells are homogenized, and then the crude extract (e.g.,

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

as an antigen. Alternatively, the tissues or cells are
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menbrane fraction, soluble fraction) can be al so used
per se as an antigen. Alternatively, the tissues or
cells are 57 extracted wth an acid, a surfactant, an
al cohol, etc., and the extract solution can he
purified and isolated by a conbination of salting

out, dialysis, gel filtration, chromatography

techni ques such as reverse phase chromat ography, ion
exchange chromatography, affinity chromatography and
the |ike. Thus obtained protein of the present the
i nyentQr4Gannben used, assipeiactsat agnam-qakghurfdGen, 2%h
can also be used as the iw unogen in the for mn%f.mgtion
pagi alctpeptidenpeapar goiby i kil mndets tededddt PO ™ UST ng

a peptidase, etc. (h) Wwere the antigen of the t

i Nyengd o nigsopt ,eptﬁlaédsi@hea‘ﬁlcéllllij,ra?’r%l'sfﬁfﬂ%?tfoggr%%ﬁg
pepti des used are, for exanple, a peptide hayi .
Safecki Idietsusectass t e epFetRIaf o h%‘ﬁ‘g‘tﬁ%géﬁ' {bR%:AcREng
invention purified fromnatural material t \boYRus
nethoehmat{@raphgpexifinday| $rr IPFEFERR it glylﬁi EJig'?{élle or

2 or nore am no acid sequences, Wi aLe, theygadtas per
anmohba s pseteEhcds the d?ifs‘?sff‘fecnﬁn%?nt:ci% "or mor e,

preferably 6 or nore am no aci ' an; 9ptHeORAhunogen in
r egeons oin ERBUAPT S0 éBaqocaéje Esg?ééo “he protein. (c)

Where the antigen of_ the ' h ORi kel plegdartaerion
usithg £ PR BasFiy ptePSJgé,%}%%)ﬁtkg?%e DNI1 can be

produced in accordance with publicly known cl oni ng
t eSRAPGUR P IRE LG5S ¢ rlcec' nmet hod described in Ml ecul ar

. o P d
C 0n|ngLégéweqkstﬁgiggg%é{QP%hg regknt CakeniSpm hyprepare

Har bor ress, et?:.]. The cloning

E ﬁgc%%%sm,”Céh%dgyﬁéaeﬁd@baegdw usheidc hr ONAEP Yo 9EEP HYy 2

i t
peptide having the same structure as the proteiln of the presen

invention purified from natural material by the above method

(a), specifically, a peptide containing 1 or 2 or more amino

i i ces
acid sequences, which are the same amino acid sequen
i cids in
consisting of 3 or more, preferably 6 or more amino a
i i otein.
an optional region of the amino acid sequence of the pr

(c)Wheretheantigmnofthepresentinventionisproduced

i roduced
using the DNA-bearing transformants, the DNA can be p

inaccordancewithpubliclyknowncloningtechniques[e.g.,the

method described in Molecular Cloning 2nd ed., (J. Sambrook et

al., Cold Spring Harbor Lab. Press, 1989), etc.]}. The cloning

techniques include (1) a method in which DNAs encoding the

i idi i d
antigenareisolatedfrmncDNAllbrarybyeahybrldlzatlonn@tho

' i e sequence
using DNA probes designed on the basis of the gen o]
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antigen are isolated fromcDNA librar by a

hybri di zati on nmet hod using DNA probes designed on the
basis of the gene sequence 58 encoding the. protein

of the present invention, and (2) a nethod in which
DNAs encodi ng the antigen are produced from cDNA as a
tenpl ate by PCR using DNA priners designed based on

the gene sequence encoding the protein of the present
invention, and the DNA are inserted into an

expression vector suitable for a host. Incubating tti}l%d
tr gnnc%Id%ggﬂg‘tesﬁ?Meqlﬂ dstRbbabsedt inventiowt, #y4 (BbitnS

t ranstor with the expression vector, in ap%?oprgﬁeas
"E‘dr} %?Jich%A%eéhe@@i@thgmmnhemmreﬁdﬁéad & ©
cel'l-free t---anscri pt: i.on/translation system it%e gene
ut i lyi.z88a & pyetdrodstog DERNt e WWGW%%& ng

an expression vector incorporating DNA that te%%oda%% e
t hge @tricgemhcogiing texanpite inaf ExppPessFYn Vet or
wh:”_.rein t:he DNA is placed under the, oﬁié‘%’o o%host_
t henal &rorinSE6tpd dmbb em eFRFasisd oni e oLt 'PRe" I ke) ~ as

the tenplate, that was prepared by, the sa P8 os8Sby
( cYn@beae ngahide &t tanafSERFHS FR1FBatY iogﬁ: aﬁgg(tiun%a o®

conprising an RNA pol ynerase mat.chin RLOM RJpriate
andelins tsabsferneass Wit NTHES ef‘pﬁ?\%sjt%leyg%‘%%@r pe%%r m ng

a translation reaction with the nRNA gs.4he tenplate
usiagienk ¥dfndes} redk P@El??%n%ﬂnagleon system (e.g.,

extract fromE. coil,_rabpit r; .t:igcHlocHesrivhegbten is
ger m et(éi.))"?heé’n%iCFEL'H%eEr%%%C%Etnemi oned. By

adj usting the sal ong i QR oa8d hken byke@sing an
app‘FébH%ﬁrelayf“eFﬂ%é Yan g%%tll ong?eacti on and the

transl ation reactia Shq BRACEHdd edcodds ithet detigen
SaﬁépF%%l%thrbﬁe%E?( ulﬁlecgg?o%e 1 me.

i i d
(for example, an expression vector wherein the DNA 18 place

i d
under the control of the T7 or Sp6 promoter and the like, an

d
the like) as the template, that was prepared by the same metho

i i i j risin
as (c) above, and a transcription reaction mixture comp g

i S
an RNA polymerase matching the promoter and its substrate

i i i ith
(NTPs) ; and thereafter performing a translation reaction wit

the mRNA as the template using a known cell-free translation

i i i t
system (e.g., extract fromE. coli, rabbit reticulocytes, whea

germ, etc.), and the like can be mentioned. By adjusting the

salt concentration and the like appropriately, the

i i n also
transcription reaction and the translation reaction ca

be carried out in the same reaction mixture at one time.
As the immunogen, a whole protein molecule of the present

i i i i nce of
invention or a peptide having a partial amino acid seque
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As the inmunogen, a whole protein nolecule of the
present invention or a peptide having a partial am no
aci d sequence of 59 the protein nolecule can be used.
As exa;:;ples of the partial amno acid :sequence;
those conprising 3 or nore continuous amno acid

resi dues, preferably those conprising 4 or nore, nore
preferably 5 or nore, still nore pref:erab.l-Y 6 or
nore continuous amno acid residues, can be

mentioned. Alternatively, as exanples of the amno | 1
acid sequence, 1L NOSe GAMRY LisbAg 2@ eratwss of G AGS
anifoPAgHa T esi ues, preferably those conprising Iff

12a Qs % se&&'h%eprt%f)gé abhyr15imy 3 beg.@,regop!tpnwseamino
prererably or |l ess continuous am no acid residues, can

beéégangeg@gges/\pr@QéEéﬁny'&htheSQmRnﬁaiﬁgaéiQFrW&§qu%%re
(e.g., | to several be substituted with a substi%gggéus

grﬁ’{fe(r%bﬁlyas or h65& dues)1 maye Oys feraRIoX PF "6y,
etc.) . The peptide used as the i Mmunogen Igﬁ§

a
ankRth AGicd s egstanes , coapris imeg tdpreed o aber 1§82 , as

partial am ne acid sequences. Warnt bl ooded ani 1
cegkémﬂﬁéﬁﬁftmhhmhnempié§GQFﬁ@CepFB?%ﬁﬁo%ﬁr¥%%ﬁg¥ggénfss

i nvention can also be used directly Loen: af 18
t heopt aaents amivent¢ishrepiduese Wfrﬁrﬁg%&tggge?%?n%al i)
cells, there can be used the naturall.y ogcUl ri-Bge£&lys 12
as odekays, beoré Preaprabové? %%ﬁlegst r e oI?(rgredlblgy the

met hods as described.in (c). abov t CanHOStrentis6led. A
f oprt hess cansiBReHt iP8ATC ity ea%@“%§3| S as |l ong as

th(}e))érg;gntohfe t%gls!aSan(wfiolrloI %gg.gdrgsri%es (e.g., 1 to several

residues) may be substituted with a substituent group (e.g..
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 be 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
described 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
used are HEK293, Cc0S7, CHO-K1, NIH3T3, Balb3T3, FM3A, L929,
sp2/0, P3U1, Bl6, P388, or the like. Naturally occurring

- imal
warm-blooded animal cells or transformed warm blooded anima
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human, siman, rat, ;,souse, hanster, chicken etc. and
preferably used are HEK293, c057, CHC-KlI, N H3TS3,

Bal b3T3, F93A, L929, SP210, P3U1, B16, P388, or the

Li ke. Naturally Cccurring warmblooded animal cells

or transfornmed warm bl ooded animal 60 cells, which
express the protein of the present invention, can be
injected to inmmune aninal. as a suspension of the

cells in a mediumused for tissue culture (e.g., RPM
1640°, or buffer (e.g., Hanks Bal anced Salt , an
SQldit EOM)h ilmaHMY ZAk e pRytdie ofdie biewEnf HIHGd " as”
long as it can stinulate anti body bly used gnﬁga olls in
| i aMgBeLSd it eatirgn anipek ZsUEX PUSPRSARg Pxefer §'

i ntraperitoneal injection, intranuscular injection
subeetaneaus:d fpectisone erkturrhéSafit i d?#Io?é‘ﬁﬁe o pufer

present invention permt direct use for | kzati Ny
| N(eany.i, nBehkbi IHatedcedrinltasolohtPHs | fmﬁuélgzrg ?#éé el b

.unogenici-t:y; when an antigen_of_ | ow. |2k ivod
welgtet byi apy metheg) e%*"ullaﬁngv\égghF %"’l’fbusttlga,i;%écj)c? or Y

| ess) having only one to several _anti gediSus injection,
depedviciants 341 ﬂ%@f%?ké]aulugefihae]r:%o#he(lggr exsénlﬁllje, a

partial peptide of .the, protein ;6se8tion,
i pvetrﬂaipﬁﬁ}gi’%eab%é?cH‘p an nﬁga@ése% orjr:’li ?rrmnlioznati on

in the formof, a cg }lexe %ound or adsorbed to a
suFHRBItEnesrs i B 95&¢8lse” T Hese antigens are normally

hapten npl ecul es of | LOOULOgeRivenkYon AR rinie direct use
carrier ERS ARA Pf/ 1écgl\(l:‘k-'(chrri ng or synthetic polyner

cap, be used'zat qﬁagpli%oQ{lbihﬁzékﬂtﬂﬂrﬁL | y/s d@ngra$ rig- has

po %ﬁlm,muélér umal bumn of a manmmal such as bovi ne,

r a:?n%\gnog%%ila%@p whieRWroghohydn 8f afow molecular weight (i.e.,
molecular weight about 3,000 or less) having only one to several
antigenic determinants in the molecule thereof (for example,
a partial peptide of the protein of the present invention) is
used, it can be used for ir_nmunization 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

i i lymers
examples of the synthetic polymer, various latexes of polym

or copolymers of polyamino acids, polystyrenes, polyacryls,
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a mammal such as bovine or rat>b -t, oval buxnin of
chicken etc. , henoglobin of a manmal such as bovi ne,
rabbit, human, or sheep, keyhole |inpet henocyanin
(KLH) and the |ike can be used. As exanples of the
synthetic polyner, various |atexes of polynmers or

copol ynmers of pol yam no aci ds, polystyrenes,

pol yacryls, 61 '~ polyvinyls, ~ol-vpropyl enes and
the like., and the |like can be nentioned. i\ mxing
ratio of the carrier to the hapten may be ig ﬁlnl_)é{@ n be
ratiQ 1driRgaAs e 1ake) ody tha ¢
ef?cflcyivgﬁtyﬁgy gpﬁig’gﬁg%% to the antigen bound or adsorbed
to thegagrier. The above described naturally

occurring or synthetic high nolecular arrier i an
cc: nvenhignahlyrdtsedot ahpraduderare &heinsedy" i Retna?nY
c hapten may be used in a weight ratio of 0.1 tf%&:c'}'eg'gly
basgd: 0B £lankybaptenlofprscobplantgPefy t4& REdten “an

the carrier, a variety of condensing. a e%;}cgapi&e The
usgebdanpd esecdntijenconaenss G SCaRBHLS, iCChare

advant ageousl y enpl oyed, are dia-zoniu co 1
sugbowasdbs seibaidarduic2 eHY BERZT Hi e’ tapa eéﬁlgm’l%%%ew ar

crosslinking tyrosines, histidines or _tr . NSyainst a
c| batdiehy denverinradAd st ﬁoagr‘bcﬁiﬁe: 3?a%lrg:[ej%3dg, égea{lc.

capabl e of crosslinking amnmino gr.ou i1t b, egphpet&eron 1
di hsptymmarebe afseuti é’ﬁt‘:ﬂh%sraq;tlgl ﬁéndg-lz?o

4--d:i.:i.socyanate, etc. ; dimale i-m de conpounds
sueh BaPtenr- N o phenyl eredi aal ei ni de, etc. capabl e of

crossl ik 0l 9 Loy | aeh-pthes;, a variety of
mal ei m OE‘éJraE?tﬁwdoéé:ggﬁiﬁﬁ:ew glli]d% r, a

condensing agents can be used. Examples of the condensing
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

p with a thiol

compounds capable of crosslinking an amino grou

group; carbodiimide compounds capable of crosslinking an amino
group with a carboxyl group; etc. In the crosslinking of amino
groups with each other, one amino group is reacted with an
activated ester reagent having dithiopyridyl group (e.g.r

N-succinimidyl 3- (2—pyridyldithio)propionate (SpDP), etc.)
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conpounds capabl e of crossslinking an am no group wth
a thiol group; carbodiimde conpounds capabl e of
cross.linking an amino group with a carboxyl group;
etc. In the crosslinking of amno groups with each

ot her, one amno group is reacted with an activated
ester reagent: having dithiopyridyl group (e.g.,
N--succini m dyl 3--(2-pyridyldithio)propionat:e
(SPDP), etc.) -- 62 - and then reduced to introduce

the thiol group, whereas another . am rMRchS another
i pihdocheredeswads Bo AREEPTHFe T 35}6"35 %&Pﬁ mal e m de

activated ester reagent, and the t 950 Ys gy a
r eadhedovRuth iSaéAtBAHERY HbHbA énr?é%@%nti %3);5&( 2)

reparation of (a) preparation of nDNQG.08ab @ubbathy be
pm@deémhﬁeééﬁﬁvagﬁgéﬁ Fﬁéﬁ%%%n?ﬁe presgnt i nvention is
adm nistered as . to ﬁggwurnlﬂ ooded an imal _sa or

al g tait e G3FPi 8Y"Yr a diauent, at a site enabling

anti bod roducti on by .t betheds asuebods
i.ntrapl?fk%ﬁﬁggfa?HTE%Figﬁ? I ntravenous i njection,

subcut aneous i nj ection hBhsadGAmlant Dhett imdantng el
l'ike. ﬁﬁ)oﬁﬁ?%&?g£+ncrease anti body productivity upon

t he adgjlng,gi:?@ | 9B, cHEr Sresknt Ganpheten ddj avmitisgpred as
Freund's 1 nconplete adjuvant: may be adm ni stered.

Dosl ng. LAY biarpest of Bud 1about totanea it PRgogpdpginal
intotal, with one tine every 1, to 6 weeks.

&% lg§t@&xﬁﬁ§iﬂ@&ﬂhbb@ﬂﬂ@doduth@@n@g@gpen§iHé%ﬁﬁych as
rabbits, canine, guinea pigs, mce, rats, hansters,
intraperitoneal injection, intravenous injectilon,

inj i ike.
subcutaneous injection, intradermal injection and the 1lik

In order to increase antibody productivity upon the

3 [4
administration, Freund's complete adjuvant or Freund’s

j ini i is normally
incomplete adjuvant may be administered. Dosing

performed about two to 10 times in total, with one time every

1 to 6 weeks. As examples of the warm-blooded animal used,

i i i i hamsters
simians, rabbits, canine, guinea pigs, mice, rats, ’

sheep, goats, donkeys and chickens can be mentioned. Although

i e
it is preferable to use a mammal of the same species as th

recipient in order to avoid the problem of anti-Ig antibody

production, mice and rats 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 present

i i b
invention targets a human, (i) to obtain a human antibody by
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sheep, goats, donkeys and chi ckens can be nenti oned.
Although it is preferable to use a manmal of the

same: species as the recipient in order to avoid the
probl em of anti-la antibody production, mce and rats
are generally preferably used for generating a

nmonocl onal anti body. Since artificial imunizat:ion to
humans is ethically difficult, it is preferable, when
the anti body of the present by invention targets a
human, (i) to obtain a human anti body b4 63

| NI 21,00, 8, hHERA A0tieegyp poodtiingnant ale -Oe, gnouse)
nouse pr%ducec according to a nethod descri bed

bel Qi cblii dedoir@i A @8UcEe tibche neriteddlidod|il) to produce
humani zed anti body or fully human anti bodY accordicngod
t 0, an MRt hoda geseiivhetmbel oav aokiady Py TélyBraph agt+>o
human anti body using in conbination the. in vitr O 1 uman
i nTaiZahha aRE et dert ibefibalerpraral ii2at F O WA TH
virus, human-human (or -nouse) hybridoma qpr.odgcti 90+ hod
t eghnispesy, uphagen doshpl et vt Herl 18nd ta9e ™4 RE> Kot €

that the in vitro imunization nethod can also be _jouse)
used preafletaid ytads zat kst WHART Y Wbt aFAT'hg an anti gen
agai nst an antigen that is unstabl e an i ffi t the
preparieidm bardeetigRoRNE OEE { HEG5uF FlJ(SigleQ%}“felB?g%;rr%cﬁg

a non--human ani nal . -derived, antibaod hers bpe
i slike pdese Hilatt Yhofinobt Ehi Ay R~ ant | @%ﬁﬁggflnst

an antigen for_which antibo PLAdUGE EQNad Sintigen against
suppresseEd BYPbY dishary© .hlo.dn%%ﬁn(lgzat ?%hg aliIIécausg s

possible to obtain a [ Y41 Wik Ry B ranpitaref in large
anPPg%I?FJ&ﬁntWéa%éﬁo‘ﬁlr%ﬁw%m og?ﬁgcﬁogr am or der, because

; ) ! _ . : L L
| ngyngtllrzn?é Ifgg t%%%'r%%?é of'i)r%%‘é%ﬁ.ﬁ!; a non-human animal-derive

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

As the animal cells used in the in vitro immunization
method, 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-old animal, and splenocytes are separated

and rinsed with a appropriate medium [e.g., Dulbecco’s modified
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days, and for other reasons. As the animal cells used
inthe in vitro imunization nethod, |ynphocytes,
preferably B--1ynphocyte;, and the like, isolated

from peripheral blood, spleen, |ynph node and the |ike
of a human and the above-descri bed warm bl ooded

animals (preferably nouse or rat) can be nentioned.

For exanple, in the spleen is extirpated from the

case of nmouse or rat cells, an about 4- to 12-week-Add
ani mal, and spl enocytes are separated, and rinsed_with
a FARRE RYdiahe IvEd) WIREME 1640 meBilBecEs" Squ%DIH??%“é“da%é} ©
Eagl'e nedi um (DVEM, RFM 1640 nedi um Hamn%elélgnngergi um
and xehe atddkehicaftier sehpePCYtfe SpPeRtHRTEs are
suspended in an antigen-containing nmediu 1 calf serum
s uplieernted aint hg fn@td&lumc%ﬂlﬂpjseé‘reﬂﬁgd I’—‘E‘%lh about B to

2099 and cultured using a Q02 incubator. apd ; {heatbkeind
f ofrcabosbout t5ot902QJ%dy§PdE$i‘élr?ﬁ'lree§ 8F the anfigen

concentration include, but are n | {d t8e Ontigyeno
5 dite dikel fo sbepEf &rihlle F§YR e%};{?}é‘bgé %Eﬁ ure

supernatant of t.hynocytes _of an i ©f bhes sane pg.
steaiqentpreier dBCyUdE- uf 1 ‘%‘% ﬁ’&%ﬂ% of age)

according to a conventional had, datenwdd thyeocytes
suPefA@TEAET RS H%PESB?%)%% %‘uﬁﬁtf:“e itupi%g ditficult to

obtain a thynmgcyte ¢ - perdatantat abdur Yittorpweeks
i n?r{u"ﬂ‘!“i‘3‘-"2"5‘F‘¥(r)‘r’[n)E %he %I%r%%y%%ﬂ §H it is preferable to

per f or m.i mrunj zat j By Adidtonk® hdthodpdand tq [adg Fpe
4. ofLagSe,) gﬁﬁof{f}bd C&geve?al ki nds of cytokines such as

supernatant to the medium.
Since it is difficult to obtain a thymocyte culture

i i i it is
supernatant in in vitro immunization of human cells,

preferable to perform immunization by adding, to the medium,

- -6
several kinds of cytokines such as IL-2, IL-4, IL 5, and IL

and the like, and if necessary, an adjuvant substance (e.g.,

i i tigen.
muramyldipeptide and the like) along with the antig

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

titerfromamongantigen—immunizedwarm—bloodedanimals(e.g.,

: rat
mice, rats) or animal cells (e.g., human, mouse, ),

respectively; collecting spleens or lymph nodes at 2 to 5 days

after the final immunization or collecting the cells after 4

i i i i i i ate
to 10 days of cultivation after invitro immunization to isol

i i ith
antibody-producing cells; and fusing the isolated cells wit
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and the like, and if necessary, an adjuvant substance
(e.g., muranyldipeptide and the like) along with the
antigen. In preparing a nonoclonal antibody, it is
possi ble to establish an anti body. -producing

hybri doma by sel ecting an individual or cel

popul ati on showi ng an el evated anti body titer from
anong anti gen-i muni zed war m bl ooded aninmals (e. g. ,
mce, rats) or animal cells (e.g., human, nouse, rat),

respectively; collecting spleens or | t.4 b
t onysldmy sceldist erd tigaSPFAEANY AhufT 24t i%ggg?&ggcﬁ?ggt? ng ©

the cells after 4 to 10 days of c:ulti t] f 100
i rpariformped kiYnarf%iQ%?g'Pﬂ-sn % c:tilpg;%riaattoeelgé éniﬂ%eﬂ an

anti body-producing cells: and.fusi t; i 80lated 1abel
celntd spiehy 8594 ThaLed birfd %%ﬁqrglnﬁgﬁgglg uarcjejc%gnt 98f ser um

antibody titer can be perforned by, for exanple,
ré%é{nidnéoat}}eaﬁélltégo‘g%ti gen and an antiserum and

thereafter determ ni th tivitye Qfpitbetbaheltation,
bound t ot nttITeb%%@n]?om& %f%%g £lét %etel o cells are

not subject to linitaliQR. o8Splongiag bheyosdidema that
caba °8go?sﬁ¥53h8?%ggg yerfdéﬁa that secretes a

| asre%q:e%remuanglﬁgée ad%)'ug@%\f’ ah st heogdothat dorodupeoduce
e

orsecrete anti body per se are preferable, with

greater . pLefiar encepgiy aikrt Qet hos epwitehighe cetithf gseRFPT
efficiency. To facilitate hybridoma selection, it is

prﬂ%e%h@etﬁ\ﬂé%et@ 1Rk of hnghtdwitl fessensiffigeenrqy- TO

HAT (hypoxant hine, am nopterin, t.h,m,idine, - As 1

exaipl18s 20t Hyreidsnousenyelennitald prefrable P3GEe @ ©©

SF2110, AP-1 and the |ike can be nentioned; as "

exampl asa0f 1§ heengiativayed o dbbexaEhfi@eRCYRINPECIp

1.2.3 and the 11-ke can be .
thymidine). As examples of the mouse myeloma cells, NS-1, ’
Sp2/0, AP-1 and the like can be mentioned; as examples of the
rat myeloma cells, R210.RCY3, Y3-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)]1. 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 PEG concentration, about 10 to 80%,
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menti oned; as exanples of the human nyel oma cells,
SKO- 007, GM 1500-6'1C- 2, LICR-LON-HW2, UC729--6 and
the |.i.ke can be nentioned. Fusion operation can be
performed according to a known nethod, for exanple,
the nethod of Koehler and MIstein [ Nature, 256, 495
(1975;7. As a fusion pronoter, polyethylene glyco
(PEG , Sendai virus and the |i ke can be nentioned,
and PEG and the like are preferably used. Although

t he nDIecuIar meight of PEGis not subject to
Iini% on, PL'ClL-000 to PEGS000, which | Qw, ,
t kP m}olaynabwr 301 FoP YT SRR BEF 1Yotk B dpELon

609 B g, brbr 5 Figgasgﬁ?fc%t r§5:%‘85}ﬂ > Baptfarred Reatum
P )
"ﬁmémeﬂ’ iR SORILEOT Lok fLluting PEG. varigusos

r's SUCh as seru ree nme

ooEat, PLOEAHE SFR e?ike%%%%*‘f’@nbglé?fflssﬁ%?‘fcc;ﬁ be
bﬁsec’:ﬂse@MS@N@O agout ‘]9@@20]9’@ ('5591 g?s@ b@%@ldéb%@ oké%lred

added as deS|red exanpl es of the pH of the fusion

sak Ué;taﬁr{bleébgfltthedfpﬁ bAQne PESIST aBhYL 2HOULLBuE 1 EoCap,
be mentioned. The ratio by nunber of

aptéhodyr1pr eBuet g toekl San (EpPhenocyias) and nyel oma
cells is preferably normally about 1:1 to 20:1, and

t he celrhef ust o Wanuhee©fdf ancib&f-drpdpeifigramds by

i ncubation normally at 20 to 40C, preferably at 30 to
37 lemayiak) yarfdomydldne 01 0% niut @sefAnably normally about

anti body- producing cell line can al so be obtained by
i hf edoi A¢: bnkenbdodys pebdlEusirhgraebese i idieatily ygrformed
capabl e of

by incubation 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 (EB) 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, virion 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
capabllity of immortalizing B lymphocytes but lacks the

capability of replicating virion (for example, deficiency of
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transform ng | ynphocytes to immortalize the cells. As
such viruses, for exanple, Epstein-Barb (E3) virus
and the like can be nentioned. Al though the majority
of persons have imm unity because t:h : have ever
be.e.n infected with this virus in an asynptomatic

i nfection of infectious nononucleosis, virionis also
produced when the ordinary EB virus is used;

therefore, appropriate pur .:f:icat: ion nust: L:e
7.%er i=arnmed, As an .7 systemfree fromthe

pos@ﬁ@@wiittXhoéen\éi fgﬁ- +¢ON atrgo%a%gr%g]\?;tfeaésﬁraﬁ%?:g}%q Sitate to

preferable to use reconbi nan

t hery€@apabirbkt YoiPfstake ki Zk &h 3 lynphocytes but
| acks the ~capability of replicating virion (for

exanpl e, sdgtd Gla@REYe@fderiyvOd pod e 8 & C&cggge.EfBo(rirus B
to y?lc !

transition fromlatent infection state

i nfleatdhorystaterand t48 1y kelns 8 NEE 1R der,
P-,95-B cells secrete éByLirug? B Iy%%hggégéé gg%yié%

easiupgrhnaast ahgeeohy ASaAGiBo@Pld MR cigyReESMA &Yle can be
thereof. An anti body-producing B cell line can be

obtoégt!qéde@)b,y,fﬁvr exanglleg, clldrimhigNehd 1861 LL L5 Snd!8i fH1 um

a medi um suppl enented with serum and

peFuepPlL enen tsad eptbnyeium R4 Penic@illgn/st RIPYcKGEO) 0F/H

serumfree medi um suppl emrented with a cell growth

f adfof; - RREF e d)err s spanmt vy nédi wubtprlenstped AatRatcel 1

by filtration or centrifugation and the |ike,

sudpeRtt fgctereridiareahteh separpt buudinegeBl tumephasytresant

at _a ? 'taQLe concentration (e.g., about 10

ceP¥s TatHRE PharifigdatHeon susipehsi bikenoswedndiaty

20,40 40C_preferably at 30 to 3%, normally for

abou?r%l.qo' atnglgoﬁ%—lﬁré)_dumqh B dawhocytes at a suitable
concentration (e.g., about 107 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 to 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 themajority 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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anti body--producing cells are provided as m xed

| ynphocytes, it. is preferable to previously renove t

| ynphocytes by allowing themto forman E rosette

with, for exanple, sheep erythrocytes and the I|ike,

to increase transformation frequency of EB virus,

because the nmajority of persons have 'T |ynphocytes

whi ch exhibit cytotoxicity to cells infected with EB
virus. It is also possible to select |ynphocytes

spegific for the target antigen by m xing sheep

erythrd sthe 2ailger | iy Boude shdsssassalhall ehey no longer

ant j gen i th antibody--producing B | ynphocytes, and

sep r%??an\sig‘{]?fét‘P%é@E TG g Wdmsshepp aqvaticenytef bound
Perggh{agggd;%e @.Ee. Furt hernore, because

ant | gen- - speci F1 ¢ BOJRFRsEY ted narhe Eepisdd on-ofggosdiyte only
addi, ntigen in large excess so that they no
|ondg%”k258§2% PSE?%H:ﬁthQBF?%XRESWﬁ3&%ﬁ§fﬂrﬁh ksheep

er yddineeyt b ith.antj-19gG antjbody results in
t he format 1?%?{:l ggyn%oso\gt?ete‘ilosn%bat %g?naﬁtﬁ‘bréh-rﬂ%%ﬁfeéﬁmﬁhls
B Imirphesyiss.g 1 f.ore . collectin | ayer of _
cell's that don t %ﬁsﬁw@ 0 %%)C%/léa r8§1 erﬁcgl?n?’ié%/l}lhé tsfg it
a denpbbyinilcadibent Hf : _ the like, it is

possi bl e to sel ect agtEgéggééﬁggg%%écﬂgH?WFH88¥F%%: t
Human arturaadynt SRekKeLEHLSCE] [ acqguired t
capability of 1:)r ol i ?’; ating igln?ieg?%[ek?%l%@ ?ﬁ%ulrecp%he

{r ansdlor it on proancben gk huser ! By IS E. 0F s AR on
myel oma cells in order to stably sustain the

an€#i bdpack ebrsetdi nhtakicuistyor AsimtaReny s el eBR1 S8 Srger
the same as those descri bed above can be used.

FN%Ri%ﬂﬂﬁ&ysgusﬁﬁﬂnnghan&hﬁﬂhﬂaﬁ—égcﬁéﬁidﬁoEﬂﬁhiﬁy. As the
per f or ned
myeloma cells, the same as those described above can be uséd.
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 uM 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 1077 to 10 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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using a mediumfor animal cells (e, g. , RPN 1640)
containing 5 to 20 FCS or a serumfree nedi um

suppl enented with cell, growh factors, with the
addi ti on of HAT (hypoxant hi ne, am nopterin,

thyrni dine) As exanples of the concentrations of
hypoxant hi ne, am nopterin and thynidine, about 0.1

:-a, about: 0. 4 }LM and about 0.016 mM and the li ke,
respectively, can be menLi oned. For selecting a

human- nouse hybri doma, ouabai n resi stance can be
uséellas apuabirasalic téiesparedThaei SEASLiiMeireOl inited so
ouabai .n than nouse cell lines, it is possible to

el itArhatte ddAs Laskie thhedmi nac 6h seiipyrgadde ngr dyabaiemat cells
about 10-7 to 10-3H to the nedium In selecting a

hy 6P otfa Ofi Prodiicipef bargsi asotntuod fewderth Cettar oseful

culturg sut _:e.rnatants of certain cells. As the

f e&QBLRe gBeTgRRGs 0L Qﬁbawcas@em@ tletir speli ferahavi pgtancy
|I£g§dnﬁ limted so that '"it dies after hel ping the
enBY JEHCe bt TRRADA TSR, 3R theel ike, eadabed ik anegeas -ngFor
| a unts.of a gromh factor. useful for the
en%}rgagn gg of %‘r?)?b?‘?‘é‘g%e\ﬁg?ﬁ GHdPr $RIQNOCEESE rRcrophage,
p by irra t|on nd the Iike, and the

I ?%(gd%get}ﬁr\?pogﬁ%g gnde%éﬁg# e g3n mﬁ%‘iﬂs@edf ed@dhe human
cet S ocC r.op e ynoC !
cobdesepsal enocyl e meToRNEE o M 001, LN 85 M.
pefdnphenaht 2l Red M@Q&%fe%rof%é e ?d tJF:%re superrcl:gtant

be nentioned. As exanples of the ce

Syemaay afllLturpl k ﬁhé%éh&gré¥ ng@n é%éylbgg various
above -de:sscribed various S an

swpenaaamt@meﬁraaémm&aegﬁ@@l d§ hedicek| eséabﬁ‘iéh&@%&ﬁ
ment i oned.
lines can be mentioned.

Moreover, a hybridoma can alsoc be selected by reacting
afluorescein—labeledantigenwithfhsioncells,andthereafter
separating the cells that bind to the antigen using a
fluorescence-activated cell sorter (FACS). 1In 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.

Itispreferabletoremoveaminopterinassoonaspossible

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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Moreover, a hybridoma can al so be sel ected by
-reacting a fluorescein-|abeled antigen with fusion
cells, and thereafter separating the cells that bind
to the antigen using a fluorescence-activated cell
sorter (FAGS). In this case efforts for cloning can
be | essened significant:;.} because a hybridoma that
produces an anti body agal nst t:he target antigen can
be directly selected. For cloning a hybridoma that
produces a nonocl onal antibody agai nst the target
amkly ged, batfuiseUso e miyedsns aik1he dusefittin 18 to 14 days.
preferable to renove anminopter:i_n as soon as possible
béoasser, b humdbhysritmy C€horfibTy inGistalned he £ aseium
of mce and rats, amnopterin can be renoved 2 weeks
abuppldnesitend anth enviondtdéecicaudse abstt 14Bmpekbomeelcelalfser
die within 10 to 14 days. However, a human hvbri doma
i $upoemnal [y haidesdicakte ithad heplkxenthsopphederiyad dine He
am nopterin for about 4 to 6 weeks after fusion. It

| Se@eEsd Ablre thant ohgpmeknehi e tded reRgyed of peingpterin.
renoved nore than one week aft:e:r t:l-he renoval ol
aﬁ?’h‘bﬂtser LR, therigape) of oS¢ heeldds e THF TP e e | SMPRBEE
exa a conplete nedium (e.g., REML1640

stip ‘E‘héﬁt%d' @Hﬁ%b/ﬁuﬂpclgme%% e FBtOFECSY Fpplemented
h t hi d thym di HT dd
PR Foay e endr USraa: o 51 ')Sgas‘t 6% &5%%%}?%?9 7

fgsn d '5%" e f_cl ones e Pr ged th t t?
dr &net erYof one'® reac ed acbout etr dsion,
an'ggésﬁuri@tléagélc%{%jsl 81? r en%rlrg)t%lgghttﬁ % the uB?érﬂc?ée%”&f ?f%héoﬁas

Cf@héﬂ%dpgﬁgeﬁn?qmm the amount of antibody in 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) is 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

125I, 13lI i 3H

radiocactive substance (e.g., ; THEY 5 enzyme (e.g.,

p-galactosidase, P-glucosidase, alkaline phosphatase,

peroxidase, malate dehydrogenase), fluorescent substance
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by, for exanple, a nmethod conprising adding the

hybri doraa culture supernatant to a solid phase
(e.g.. mcroplate) to which the target antigen or a
derivative thereof or its partial peptide (including
the parti.al. am no acid sequence used as the
ep:i.tope) is adsorbed directly or with a carrier,
subsequently adding an (1qG antibody (an anti body
agai nst 1gG derived froman animal of the same species
as the animal. fromwhich the origina

L bod lgroducin |s are ,derived i use?) or

S ALOGRT LG b rFSB%’r’éle o8YaRaHR pact | ve
1251 1311, 3H

Suﬂﬁ&ﬁ a%g 1(19 bstaﬁce ﬁ g §um1 lhmlnoyra%géﬁ%?u}e

ctosl cosfdase, al’kaline pho as¥,

peft@&'f@§§ﬁ 1%%§£§1rge$%fcﬁ“cﬁgefﬁ%e)ané P%Qépec%.cf%n{he antibody

subst ance uorescam ne uor es

i %&aﬁh@@y@f@tzggc?et L4 eS eS8 3R %&H&Pt& &h8:s01id phase,

um nol, lumnol derivative, luciterin, lucigenin

andmbBBod . ddi@ri 806y Gadin§GHe §80riddBe cfiflrd slgﬁgi’natant

agai nst the target antigen (epitope) bound to

sald d hasiephast BBLIMNAGHCHTRRESE NG aadi DAY e FdHdidoNs s
cul ture supernatant to a solid phase to which an

aridsokrp&i ariddbogther t Praiceant Aydrs oadsaebedht ia@ddingreos,
the target antigen, or a derivative thereof, or its
partited ppepialdeecbabdd edbalddwiihe tdmmeaha@hebehthqaggaht as
as described above, and detecting the anti body
agacnsibecheboere gend deiecgemy tbpiardpiepdiagadnso thieetarget
solid phase, and the |ike. Al though I|n1t|ng di lution

i $nhevrml (9pitised) dzoundeto ctiomiswg iderhask, Moi hie ubihwy

soft a%Fr and cl oni ng usi ng FRCS
hough limiting dilution is normally used as 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 1limiting.
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
added 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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(descri bed above) are al so possible. Coning by
limting dilution can be perfornmed by, for exanple,
the followi ng procedures, which, however, are not to
be construed as limting. The amount of antibody is
nmeasured as descri bed above, and positive wells are
sel ected. Selected suitable feeder <cells are
previously added to a 96--well plate. Cells are
collected fromthe anti body-pos:t.ti-ve Wells and
suspended in conplete nedium (e.g., RN PlI1540

S I d %.F / )0 0 [

Gang: oS3l 15 ?%%ll?/‘?%%lel | T 15 oot

t Bt SMIPERS I QRut S @gdseﬁeéﬁs tu'?l%lw l\llQ!LQI@ Mbhd fopedes,
cells added thereto; the remamining cell suspension is

dizhétt @de a@odRt o&Qldt3bBiy 2BcheS8WRY Qo%té'l%ﬁt\@@sh&_{’él wells,
cell/well) in the same way; the still remaining cel

suspels eBléstdl lcdt ed 4:@ 3cebhesd Ainl thd Zsar@nNda$OWInt Ehe
other wells (0.3 cells/well) The cells are cultured

f esisalbduburard aeBlyweeksninyg ik feMitSiviele £ifmeuappear shat
when the anount of antibody is nmeasured to sel ect
paspldabee inebvhisch canldstde sekdetedt cdl Icelas éweldclienetlso
in the sane way. in the case of human cells, cloning

| Brereirad. vl hgngh iacudrtoclsoat lkat ibad pt et alvica ngthiybpy idoma
cells are seeded at 10 cells/well is also prepared.
AIhAsgkbhamrtbeiosnal 1y &m ithedyiproddcisigchybimddof is
can be obtained normally by two tinmes of subcl oning,

i fegiFabdg fo FeRgiter a3 opepeAEIPERT bhi AY SPBYTA AFPYe fgpths
several_nore months to confirmthe stability thereof.
Hybricddma® i s8Pe b 1305 8&r°Ffn vitro or in vivo. As a

met hod__ of hP vitro culture, a nethod conprisin
Hybridomas can be cultured in vitro or 1in 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 vivo 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 107 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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gradual |y scaling up a nonocl onal anti body--produci ng
hybri doma obtai ned as descri bed above, froma well

pl ate, while keeping the cell density at, for

exanpl e, about 105 to 106 cells/nm and gradually

| owering the FCS concentration, can be nentioned. As a
met hod of in vivo culture, for exanple, a nethod
conprising .ntraperitoneally injecting a mneral oi

to a nouse (a nouse that is hi.stoconpat::ible

W.i-t:h the parent: strain of the hybridom) to

| NAUC 8 e PhASIREYL ORB (NIRE) ¢ o | NI BREEL L OBRAIN Method, for

i njecting about 106 to 10" cells of hybridoma to the
MSeD1E 0 sepQraysh had @hrianeh Gl R€tHdigoASainiRSglobulin
flu:i.d under anesthesia 2 to 5 weeks later, can be
merd. igonedhl.tich) Hur,i hileahdOmretiphestinnecl andlecant ¢ hedyt
Separation and purification of the nonoclonal antibody
- pridipicanone qierchtobpesc adeoratisogpt bom qrivirpeiyn knbvan
nmet hod, for exanple, separation and purification
metohodxofarigeruiegy obWERR, QEAR).,, udakecenfguugableohdel
precipitation, isoelectric point precipitation,
elfédtrophmy, e spsci fids oyt £opr dexocpnPbhs W FeaAct ey
exchanger (e.g., DEAE, QEAE), ultracentrifugation, _
gelleghing thatanyribodeley meanguet fancabt e GiepPiLed mplid
sel ectively «collecting the antibody by neans of an,
aPPR§B MR Giph e o RrAgor SUGP h BXOLRYR AdoPbRhT" ©
such as praotein A or _protein G. and dissocjating t

| PARaGE 145 LR rF¥nd ARG D ady P che ARy Sand ne
descri bed above, a nonocl onal antibody can be produced
bglgﬁ#turing a hybridoma in or outside the living body

of a 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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war m bl ooded ani mal , and harvesting an anti body from
the body fluid or culture thereof. Wen using the
anti body of the present invention for cancer
preventive / remedy, since the antibody is required to
have antitunor activity, it is necessary to exam ne

the level. of ant:itu;:i0:r activity of provided
nonocl onal anti body. The antitunor activity can be
assayed by conparing the cancer cell. growh or

AiCLi o0 8 RROBL oSl 11 he PLebtlcs and apsenoe
SpRRLAPROY BL 5 BIE,PLESSILIMVERLSD 13 4PSO.20E, one
oL SO 313 O TSEERT 09,8080 B0l Dy, «
Sevetier ) cALSLBEE, Tisk Bl S0 Bhcs ooty

) b ific, b .
r ﬁggfgldabfyoa fuf‘lg)aﬁhftlérgan Ig{%g% nt In! ggﬁqaﬁfze% EHH;]%Orggn and

human ant I"body, umani ze i body, a ‘nouse-

chi BBimerGic @HE&ﬁEHp/CQHdbérﬁ%éﬂaE@d Qﬁfééﬂggieréﬁéineering
p.rei:erably a ful'ly human anti body. A humani zed

aptERedb BNEecr GRHNERY ke dMchBadYe LA HRE weeRar ed thbugh
genetic engineering technology according to the

met horl ydesekh badt ipekoweM thewgbe préaldes BusmMthe

anti body can al so be produced fromthe above-d=. scr

i albedk-higzani bedretunGarFhumd Use) —hybsd )do@ridbnd S it is
desirable to produce it using a human

ate s by eproopusdng dnisdlg a bemgn,anmbséy-mrodulkténphageaal
di spl ay nethod descri bed below in order to stably
sip@ -y mhesantdrbbly phadead gepkawurtbodtddsowibed below in

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

(1) Preparation of chimeric antibody

As used herein, “a chimeric antibody” means an antibody
wherein the sequences 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 Cp) are derived from another 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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costs. (i) PreparaE on of chineric antibody As used
herein, "a chineric antibody" neans an anti body
wherei n the sequences of the variable regions of the H
chain and L chain (tiff and V;,) thereof are derived
froma mammal i an species, and wherein the sequences
of the constant regions (CH and CL) are derived from
anot her mammal i an species. T he sequences 04- the
vari able regions are preferably derived from for
exanpl e, an animal species permtting easy preparation

Of he SndPWBHI OB HSWGR @S PABUSE NANE, 36 4380ieAGRStak1ly
the constant regions are preferably derived fromthe

r g6l Pi B mABRY@IthaPeoSRREI €5e 1AXcexanpleseficnkd. To be
method c)'- preparing a chineric antibody, the nethod
depetibed firdd$ rPalest tdNoal BYA 33yrebidedframpandricalliopal
nodi fi ed nethod thereof and the |ike can
benettbody-@reduciiy bhebriped f(for tkamsple,mRNuae-orousst al
RNA is prepared froma nonoclonal antibody--producing
hiziip i doome ) ( bota meainpk ede smuidedrebsee, Adsoirddng)to a

obt ai ned as descri bed above, according to a
copwestttiional maithedd, ta yayhenbas £ONE DNANADNAR tt RRECDe Vi
encode VH and V7, are anplified and purified by PCR
aeedr\i pget vl ifdsfvant itoralirdtMod R ARCPHETGDNR 3s
the tenmpl ate, using  appropriate gri ner.s Lﬁor exanpl e,
of PREETINRE 2L oRPITICST HYtR hee 588 gaquth dEEPLALE” étvddde

the N-term nal, s(%%uigces of \{ a%fci%yw rsegﬁlgcgiisv.%] “Yhe
aSPRHPLEENE P HTGer & TRt BIR-§o %Y y%rl di'Ze
SR RS 1RSI RO e vy e
:é‘{‘,t :r:eisbég{]f’\gel@r,i ggrthe sense primers, and oligo DNAs that
hybridize to the base sequences that encode the N-terminal
sequences of Cy and Cp, respectively, as the antisense primer
(see, for example, Bio/Technology, 9: 88-89, 1991)]. 1In the
same manner, DNAs that encode Cy and Cy, are amplified and purified
from an RNA prepared from lymphocytes and the like of other
mammal (e.g., human) by RT-PCR. Vy and Cyi, and V; and C., 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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(see, for exanple, nsol Technol ogy, 9: 88-89, 1991)).
In the canme manner, DNAs that encode C}, and CF, are
anplified and purified froman RNA prepared from
| yMohocyt:es and the |ike of other manmmal (e.g.,
human) by PT-PCR. V' and CH, and VL and CL, are
| Lgat: ed together, respectively, using a conventiona
nmet hod, and the chinmeric H chain DNA and chinmeric L
chain DNA obtained are inserted into respective
appropriate expression vectors [for exanple, vectors
comprarsieng pglosrotedls drvat rdrenfermed amnsk rthptdhdmeatt Hwihtayin
in CHO cells, COS cells, nouse nyeloma cells and the
| ideel hemgric Capn erpressi@uerinrdmbiobitaaned+ hds the host
like));. The CDNAs that encode the two chains may be
i 176e Fedmlinﬁidmééﬁar%iree’?f@éﬂﬁr Chingyf Raps¥rr OH8EY t Edo)
into_a single vector 6 - in tandem Host cells are
t FEASP orABd M 497 1RE O etald sH Yara ‘ﬁellasndrf&hldﬁéllf’%d GHS
cha e sion vector (,s) obtained. As the

FE AR Ehr Jc]éﬁ%r lnf%ﬂd(lé&aﬁp% thenphets Cﬁ’éﬁﬁ%’%‘?d ERNSE

an- -

I
cé“P’F%’gar KL OB RERTE AR (RS 1T Phet 0%, any
a%glc{l]&?%ﬁé éﬁ)ei gv%lggﬁcr Iltigdc m)g I Oﬁ 1%%3preﬁ]%elﬁié(’r)1&e

|oned or e trans or ma

aBElIéI‘EQﬁQl glécpc %b%lcgeﬁfue%hgérhrpietﬂéﬁqkew t aﬁa Eichssible

pre erence given to ectropor ation netho
| tke.solbhtd & ROSRIREGonbe1bsd ngl%@bg%ﬁ'l?:uwﬁh@@@lst

anti body by culturing the host cel In a medium

sybiabliey thaset e fOn t8n 0é ek ek 9@& @r@qvehhséﬁﬁd €hnd
collecting the culture supernatant and purifying it

| Bhéhen RaFe-dMRBEIn@$hdasqtivRedhupboreta¥ Led RALYeLyg it
it is also possible to obtain a chineric nonocl ona

ahb i thedgarasidiier 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. Furthermore, 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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and in large anounts frommlk o:r eggs of transgenic:
animals which are produced by a conventional nethod
using germline cells of an animal such as bovine,
goat, or chicken as the host cells, for which a
transgeni c techni que has been established and a

know how O nass propagation as a donestic ani nal
(donestic fow ) has been accunul ated. Furthernore, it
is also possible to obtain a chineric nonocl ona
antibody in large anmounts fromthe seeds, :|eaves and
t ke trénkeerdfc aethminsgehbs Ppdeamtestabt beheskdabyg wisiaigis
m croi njection and el ectroporation into protoplast,

t valpared dine lguge matchiods anel arinaject eFonvet hod f or

intact cells and the like, wth cells of a plant such
as cor iheny the chimeatic %@Rﬂﬁ%ﬁﬁalo?n¥%ﬁﬁﬂdceb 179%k fost
cells, for which - 77 .- transgeni c techni que_ has
b&éaeekahbi Fis Aeep 1antRhp @ﬁtﬁéne%w%ﬂ Ege SAme drgegested
ampunts as a nmgj or crop.. \Wen the chi meri ¢ nonocl ona

aHFFBdﬂ?”HETaFﬁ@ﬁ”PSISdﬂﬁﬁgPG "with papaln Fab is

bt th t

Pabt ) 34 $50Tes neasonte 12 GBS Nhorh) LRt REBs, sppt
by | t t d

s% g ambﬂ kérluioP‘@fgﬂgol'ag%i%ﬁfha{agﬁgngghgkg DNA
PeRLL 5. Laas téa&g;l%f b0l 01 AQAMHROL 4G U snPRETRLRALY

am no nore preferably 5 to 20 am no

aﬁﬁ:Q?eL[a%l 3 dosgb érgr%' AL 9T mbd Iyl)eferap;e_filfnten?(b SmdRo

i nt eger romO0 10, is an integer froml to 5) and

thejhd Z;%J Furééler(@pfmm lor $ (@%S\)Izﬂ—@eg]ho(n{@%eaﬁl integer
m ni bo Aononer by I gati ng that encodes C7;:3
Virdo (5ot @bl enlidker ihBe§@t Grom 1 to 5) and the like].
Furthermo‘re, 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
antibodymolecule 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 Vi 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 -



or make a scFv-Fc by ligating DNA that encodes CH ful
length via a suitable linker thereto. The DNA
encodi ng such an antibody nol ecul e nodified (coupl ed)
by genetic engineering can be expressed in a

m -c:roorgan:i.amsuch as E. coil or yeast under the
control of a suitable pronpter, to produce the

anti body nolecule in |arge anobunts. When DNAs

encodi ng nouse V5 and VL are inserted into the
downstream of one pronoter in tandem and -nt:roduced

i hhe o cbkeins. a dieter nanmed as Fv is forned by

monoci stroni c gene expression. Wien an appropriate

am no déitdl FymaHecfrRaNoog¥ and Vi, is substituted
with Cys using nol ecul e nodeling, a diner named a%. d
dsFv i &SPeiarelesAia t e hpeRt #rs EREHRAYdI BT & BGAEoY
between -- 78 - the twg g ains, (il) Humanized ariable
aftFody the SREMEPABT 9 2 ar H i 765 Eht i'Body™ “Weans
an_antibg wherei n t he sequences . of al.l .reqi

P el e P I e o ot R AR FRgten (oo
conmpl ement . al i ty_determning regi : § o Bert
T T

;g%%lgﬂ) eﬂ%?g%vfgr%ﬁe?%%gtﬁu% wﬂ@pei“mgﬁﬁ} BhonleYuthee

from anot her manmal i an

SPLTIRS 1 s THE- 19LhRCE roBMRhE A aRRAE 88 §Sedikel erall yrasr
ani mal species, for exanple, nouse and the like, with

Whirfnhh 1RAdipelcl 08 1@fp MRk dopERSa GaR 1 peceds) lfyr example,
perfornmed. As exanples O the nethod of preparing a

hue®sd 28d thantiodyiti he i BRtgieds cdest pifhegrinotSs can be
Pat ent Nos. 5, 225, 539,

easily performed.

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 like can be mentioned. To be specific,
DNAs that encode Vg and Vi 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 Kabat et
al., “Sequences of Proteins of Immunological Interest”, edited

by US Department of Health and Human Services, Public Health
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5,585,089, 5,693,761 and 5,693,762 or z:art:i.:ai.

nodi fied nethods therefromand the |ike can be

nmenti oned. To be specific, Dhl.As t:aat encode VvH
car;c3. V,,, derived froma non-human mamral i ans
species (e.g., nouse) are isolated in the sanme manner
as wth the above-described chineric antibody, after
whi ch sequencing is performed by a conventiona

met hod using an automated DIN. sequencer (e.g.,

manuf actured by Applied Bi osystens and the |ike), and
t Bervhse NE{ushbesligheai 1841orandethr bdkantagleacrgine the
szguences therefron1are.analxzed usi ng a known

afPRbBHY FR fglbp dercdahabisse. 2 [o6e SAIRPCE, Wiehsd the CDR
dat abase (see Kabat et al., "Sequences of Erote'ns ofd
| FREAGHIGFREION AE & BaT® SearR R FIBY c08° D& Frﬁéﬁ%‘a B an
Heal t h, and Human Servicqf, Publ i c Hgglth 79 Servyf%fto
NFHCD S C&dR thBR? 38RO DaRGVERE A1 KE) *1B GECer i e
the CDR and FR of the two chains. A base sequence

WhEP G FREATLER SeBEBFRG o Bgr QHTGF Yol BESE QEqueniRgTouP
t azgl c? 8191dr?§-1 Eggl& scgakg%fgriq oy ﬁﬁ?k&e"kaé‘a{“&ﬁﬁl., 1991
ant § bo y havi ng an FRPS@quence simlar to  the

d i\ned. . 6. : i
R e R e

KaRabde £Endlcor oMot HSULRIM) shed fosSUPS bbb Uy Qe Wahdd the
the determ ned base sequence that encodes the. CDR of

apatheeqashd@l s ROCHES ink§ fARFHEAEH of AMduE® tHASDases,
sequence is divided into fragnents of about 20 to 40

bas@sa se@_ﬁgn@bT S@ﬂp@@ﬁ@nﬁﬁﬁkeﬂﬁﬁﬁ aayet Sedurdidease divided
sequence is divided into fragnents of about 20 to 40
bases fsaghdratis bheyoalt By nat4l yasaoveo [thptwiitdy theernately
af orenenti oned fragnents. It is possible to construct
DbAsr tdratvi el dbeea Kixrarech t Vonbd Vimgmnbupan- derisvedsFiple to
construct DNAs that encode Vy 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 V; 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 V, to DNAs that encode human-derived Cy and Cy,
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and a CDR derived from anot her manmal i an speci es by
synthesi zing individual fragnents using a DNA

synt hesi zer, and hybridizing and ligating themin
accordance with conventional nethods. In order to
transfer a CUR derived from anot her manmmal i an speci es
into human-derived V and Vi, nore quickly and <<:::e e
Eefficiently, it is preferable to use PC R-based site
directed inutagenes:is. As exanples of such a nethod,

the sequential CUR grafting nethod, described in _
J&FaReSE Y ent™ UHex ARt PED| 2 Yihh Ui ReOve-described

HE| - 5-227910.and the |i ke can ,be ntjoned., It is . .
PGULRBI G PEYLEoB: il CBFTETEYer B : fared prodfee into
ani npl/plant th roduces a humani zed anti body by
IFag??%%a?ﬁsttﬁégygbtai-ned WAS that encode VH and VL

to UNASA bg.fn%nlezl%ﬁ&) gﬁglﬂ%‘(g%- _lqﬁéi y %i%f‘ﬁdatrﬁ:léi}boaygocan be

respecti manner as wt

?ﬁg&?fpeedsggl stkeEQI g@i‘%&,cmﬁﬂlﬂ&gﬁydsﬁp}j E‘vnlglﬁcgct%’%' ke by

I'gated product Intd suitabl'e host ce .

Eggg% Zefe A LRGMYee Hiinker &orEligBE L GraNthd3PEYn HeaBrdficed

dified to scE'v, scFv--Fc, mnibooy, dsFv, Fv and
the d hkerddkgaHSERGEeNSS ¢ &301 BESIkBY BeGhDh§luesiiide

they can be produced in a mcroorganismsuch as E.
copkbm®eryeast by using a suitable pronoter. The
technol ogy for preparing a humani zed anti body can
al so bahappétcletblicay for exanplieg priepanimgdaantibody can
nmonocl onal anti body that can be preferably
adhsmbstkepeted boarot kemmahe melcespeigiges mohorl et lcdntridody
hybri doma production technol ogy has been established.
Fohaexanpbe prafénat sy aldetisrregaatadthsr animal species
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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donmestic animals (donestic fow s) such as bovine,

sw ne, sheep, goat, and chicken, and pet animls such
as canine and felines, and UK, |ike can has nentioned
as the subject animal species. (iii) Preparation of
fully human anti body using human anti body- produci ng
animal Provided that a functional human I g gene is
introduced into a non-human war m bl ooded ani mal
havi ng t he endogenous inr;unoglobulin (1g) gene
knocked, out (L;0) therein, and that this animal-is

i MGHr B4 i ﬁsﬁ#%%tﬁogéﬁfluhr%ﬁréﬁtléﬁtIP‘H’E?dX/ mpgoclonal

' I f t | body derjved f t
D ouEsd, LD Blece ol Lhc,ant LBty detl ke LM AN ca o
' ich t.echni f duci h '
gl e% ML 2o LESHRI SN Lo pradu 0. by RrL o,

een S , Tt7i's possi
| f I I | -
R A B R L e S R N

”%H%%WogﬂéIn@%cjug%dxsegi fn%ﬂlnogtgn@ocfgy t qu : hym 97,

monocl orial’ anti bodi es, that were generated by using a

huwep) rbiROd Yy BFSSUIGINY MRS e £ S0 cRBUNAfth milOdRYes
17: 391. - 397, I§96) obtai ned by crossing a nouse

t bangleaiineth YW HcHEiN geNeschah (418 ghanBRdl g 3t eidddenic
and i, chain using an ordinary transgenic (Tcl)

t echnitguen dnidw Bt use sehekeken tthe @idggrnsSoliHeSe dedie
gene has been inactivated using an ordinary KU

t behibequenaat evalladeading amocdindgako séalgel guan ch tece dataely
production of anti-human ig human anti body (HAHA) has
nap cBéehcakpoagedand abetgteApgehick ibnof dritriatiemaafg:human
XenoMouse (see Nat. Ce.et., '5: 7.46-156, 1997; US
PateHiodyo.(HBERB 1889 @osnbegmereported.

Later, Abgenix Inc. [trade name: XenoMouse (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.
Biotechnol., 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 (14th chromosome) for the

H chain, about 2 Mb (2nd chromosome) for the kL chain, and about
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l'ike)) and Medarex Inc. [trade nane: Hu--Nab Muse
(see Nat. Biotechnoi. , 1.4: 845-851, 1996; US Patent
No. 5, 545, 806 and the 1like) ] established Tg m ce
transfected with even a |arger human 1g gene using a
yeast: artific:i.a. chronosone (YAC) vector, thus
enabl ing the production of human anti bodi es of richer
repertoire. However, because the human | g gene, for

exanple, in the case of the Hchain exhibits its
d'1 S{Ih8n widn S BoVALiARkE. tn
%ngt%ﬁongo% a out SSég l:'J\/a r}rag(r)rent% gbgut ©

SQulséf@es o i Body algéis%&ftalﬂéldlrﬁ alﬁbﬁﬂér afnihall EBEERIY s in
encodes the antigen binding site, the full length

t haheef iikSifsekarfslasoahttodicd tMe ikt hefhtOmFsONT) Ig
for the H chain, about 2 My (2nd chronooSC)ne) for

t benxl wheiver, amth albaut is -imMs2rtabe (22d ac bbonesaire)k 1
for the XL chain. To reproduce the diverse antibody

r epansfeatape vectanoibessmani,f Ebamid, SpaCi ega@sindnthe like)
human, it is desirable to introduce the full Iength of
eagmdmpal gerseverpheiete PNArehdtunidgedngeinaldrgtihpt andit
conventional transfection vector: Elas;nnid, cosm . d,
SAE; beag difd ichét|iképtroduaroEhalfugl skarstdl ok ot genes by
several hundred kb in Iength, and is has been )
diFRe Fenyentivrpddiecant aee £or PSF%%W 3 gryyeipeaipypnimal,
t he, conventjonal, techni que for estabhlishi

gBh ¢ SATREYSeS dAPERE TSP F e R AntR égefltbﬁéﬁec.bﬁﬂg
into a fertilized_eg Tom zuka e

16: 133°M173<@ §5g7y %P&pa@eé’cf ‘a %u@e?ﬂé\?rﬁg”ﬁgprepared
Pl e”ﬁ%'}npu 0 4.9,9¢08 Hugtr UCIHQ rgduc1n a
£ 7 AGVENtDF TS Rlme ¢hi sHos o AAr5b PR Th g

i(xg‘gﬂralr‘%?a&néﬁ%”%? 5-r{xﬁﬁicQﬁ%%ss%ﬂ?echgégrl%“%ﬁla IgT '?;%Be

(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 kL 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 prepare a microcell wherein one to several
chromosomes or fragments thereof are enveloped in nuclear
membrane, and the chromosomes are introduced into a mouse ES
cell by the micronuclear fusion method. A hybrid ES cell
retaining the chromosomes having the human 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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first:, a human-carouse hybrid cell having human
chronmosonmes in which the 14th chronmpsome conprising
the H chain gene and the 2nd chronpbsome conpri sing
the ecL chain gene, both .labele(l Wth, for exanple,
a drug-resistance marker and the l'ike, i s treated

wth a spindle formation inhibitor (e.g., colcemd)
for about 48 hours to prepare a mcrocel _ wherein one
to several chronosonmes or fragnents thereof are

eny G&JlQBthé @)r@tigl:%‘{on Mendy aR8inaAd KohBo G OMRSQIES 1ine

are i.nt:rc;duced into a nouse FS ™ cell by the

Wbl@fn@i{écisﬁgélééhféd)&né@ bRl chAndyd hdcESpeglhed, with coat
retaining the chronosones having the human I g gene or

f eagpreas shetihelaofardstiseh eré edousitngl asNRATCAbuse strain
containing a drug, and the <cell is mcroinjected into
acamys@geriy yiomhn 1dhe Sarenoranaeiragme88 (EC (haFlwj t land a
the preparation of an ordinary KCB nouse. A germline
cht Iibl8er strain .carrgéhedthed hamem@richehchmbaene o nageent
obtai ned, with coat color as the index, and the |ike,
t 6TREICEB) ) shASLFE epumd ishiag mouser syragns hdeghmnthe
14t h chronosone fragnent (TC(hCFl4)) and a ~?' C nobuse
s¢rcigencas ryidginhegehermy Rhdckdmomeseneré riammked out,
(TC(hCF2)). After establishing nouse strains wherein

t r¢fpecepvoberi&0s (195 hant K§etlaxandoyt &l consteaitaogehaeiped,

Eﬂgﬁ?gg‘fﬁjﬁ%ﬁfsﬂehﬁ&e %égg]gl:l:lst%l Egllc?ﬁ&s% frn Butraiiafpa fol
TP Bt ST TOHIORPE YK OBYLT VAR g RPeating the

crOSS|n§ { thﬁe four _,str.ains. Provided that the sane
S hg{ For prodh0|ng an ordinary nouse

monocl opal); ARt LRQEY:HeS s3RR! hihiok0a 8 ARHPIR r ToEdRing 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 xL chain gene is unstable in the mouse cells.
On the other hand, because the aforementioned Hu-Mab
mouse has a structure wherein the variable region cluster are
doubled although it has about 50% of the kL chain gene, it
exhibits a x 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

- 84 -



nouse established as described above, it is possible

to obtain an antigen--specific human nonocl ona

anti body- produci ng hybri dona. However, there is the
drawback of a |lower efficiency to obtain hybridomas
than that with the ordi nary nouse, because hCF2
containing the xL chain gene is unstable in the nouse
cells. On the other hand, because the aforenentioned
Hu- Mab nouse has a structure wherein the variable
region cluster are doubled although it has about 50%
ofint Hee mebselvgildsgeanauset it éxhibierred Ko mewgienchromosome
di versity equivalent to that with full length (on the
ovvhera KahdecHanalavotise) exMiabing uge| oivthiepgivantage, it
di versit and i nadequate response to antigen because

i ﬂsmﬁﬂéée&m geahBECIII636BFY TRE PPCHALRY Juhsy dopgRyand
the Kchainis stably retained -- 84 in the npuse
CBFFE e RAsE T PTY THadgan hitoace THISHISBRE o VPgse

YAC t (1 -YAO | .. Mkin i ,
cH AR bE S dond i by SRS FebebTAP mquge it 2
t ai ni h id , d ffini ti
ORb I ALY PO AOTRE: Al ncBLL L b PULIRPAY nben nor1s

ordi nary.npuse Crossj a_TC(hCFl 4) :rouse with a
Har_l n]gqx YHB %%%adbé/{lgﬂﬁ ziﬁpgnouse h

nmouse es a nouse that stably retains

bot h h&GLéneaRs-d, 9k - MAG{dr ﬁggs{w@:toY%%f@h a human

Furt:h.ernore, :it, is, also possible to establish a

h&'x’f‘_@ﬂ)od@'lb!r_@&géliﬁgogm N9 wANERK I, Méﬁhgélli@ i&leurther

chain géne is further transfected to reconstruct the

dt ¥arse chuaan arddoaedyusepeld airer s nameanpheiddy
Such an animal can al so be obtained by producing a TO

NBetSa-tiod ruftioth ddvgl by, 22uch ahraimsdD@dn@lsode obtained
fragnment thereof harboring the XL chain gene is

i ¢ addoeitng 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; therefore, provided that

a human antibody-producing animal is produced in the same manner
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in the sane manner as descri bed above [TC (hCF22) ],
and crossing the nouse wth the above-descri bed
doubl e TC/ KO nouse or KM nouse, or can al so be
obt ai ned by, for exanple, constructing a human
artificial chronosonme (HAC) conprising both the H
chain |ocus and the XL chain | ocus, and introducing
it into a nouse cell (Nat. Biotechnol., 18:

1086- 1090, 2000). When an anti body of the present
invention is used as a ned|C|nz an_anti

praés@ﬁTCITWéinﬁpﬁﬁel"sgl&gs??aad}ly‘a SRohoed §I E\‘f}? kflody
P BB O Her GRS B = THUGAETEh s ae%‘mesta%ilshecl kgt
?%;FE? %é?nﬁg_%gfé%gﬁ%ha?g%§§arﬁgﬁggﬁfs%ody%%%?o u0|ng
ALIR] 2l 8 RERDUOEL, 10 tﬂelé%ri%?%%m% Bsodlescrinigdn

usSi ng an ani speci es h no technlque

f %Et%@cﬁﬁ&h ﬁ%rﬁﬁgya*i’[{ohﬂlc.’é‘%thﬂﬁv beers gstabldshed Byt @

transgeni c techini que has been establi shed, preferably

an; Uog At e sychgds ghavi fgn2)i.t Tﬁbfﬂdmanpg§§y$&dhauo
produce a huinan antlbody in larger anobunts at | ow

CQst Shd $£@huk0bpexagal an N purBirobechinaolle20ing blood,
889-894, 2002). The human pol ycl onal antibody thus

obtai red reand penipul iddoeshdyheadlilkect prgf ddabag, mildsor legy,
fluid, mlk, egg and the like, preferably mlk or egg,
ob ftthe hummnaranikicbgdyz @iwdugiangmahi neal conlninesibh Wath ghe
wWth the sane purification techniques as descri bed
abewme.pyiif) cRt épartadhongeés fad I[dgshuieed aafavisedy usi ng
phage display human antibody |ibrary Another approach
to produce Brépgiationah GHtlivbbdpaj santibody using phage

display human antibody library

Another approach to produce a fully human antibody is a
method using phage display. This method scmetimes 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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met hod usi ng phage display. This nmethod sonetines
encounters cases in which a nutation due to Piss. is
introduced into a site other than CDRs; t:or this
reason, a fewreports of cases of HAHA production in
clinical stage are available. On the other hand,
however, the nethod has advantages such as no risk of
cross-species viral infection derived fromthe host:
animal and the indefinit:Ee specificity of the

anti bogﬁaﬁgﬁ%ﬂ Pa?g)'gsgg ﬂ%’ﬁ& nborhifden clong sugsh,

chai n so be easil’y prepared). The

et § .ol o9k Blg%@rb(iﬂgbéct&!’z%%lhgigép@é/ RN R ddredybly

l1brary include, but are not limted to, for exanple,

t B8eq Meh s He56h bRed cBELOW g a FoB861 4th phetgih én phaghage
used is not subject to limtation, filanentous phage

(Ehrfact e REHRYL)cohd r NOITRlky rps ef1ef abldy presattingsthe
the method of presenting a foreign protein on the

Phage gnSiiftRG, a Pa MR herdp £aim wi tigaex pr edsiqegtandteins
presenting the. foreign protein as a fusion protein

Wy, any @fp tthegopain photeknsprogap,n aad Hpenbligngs;oand
the coat protein can be nentioned; and a nethod
canpthsd ngmpisi imy fuse nhdhei ipregootraiofetd toHdie N-terminal
N-termnal side of gap or g8p is often used. As the
phidreclisidl ay oBectopiten psede As Wit Phagnalifpleay girctor,
gene is introduced in the formof fusion gene with

t he c@gain proci Fheydnaeden saephagd tgerbRed othy iy of
all the coat proteins presented on the phage surface

t fusige peRe MACBICHES Ca2t BEPERALD GG Nt WPEHP FEYnte

B%Jg]iog«% gl}g‘gr}engg%: é%o‘é@llgsh ptrre]a%egggg oenn%ggipr}%gtehseu;#ascieogo

be presented as a fusion 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. coli having a phagemid
vector harboring the gene that encodes the fusion protein is
infected with a helper phage having the wild-type 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 infection is lost when a
large foreign protein is fused.

As a specificvector, those described by Holt et al. (Curr.
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separately fromt:he wild-type coat protein gene to
allow the fusion protein and the wld-type coat
protein to be expressed sinultaneously, and 3) one in
whi ch an E. coli having a phagem d vector harboring

t he gene that encodes the fusion protein is infected
with a hel per phage having the wild-type coat protein
gene to produce phage particles that express the
fusion protein and the. wld-type coat protein

sipul t ape and, the,Li c e [ :

Ho gérglogé?ﬁéale' ’d;jlsllgil gf/!sv{%t’o?lagg Pt%ég?;fpggg?lo%ﬁd Sa’i)s
| SUs6ed or F&ﬂeeﬁlfnﬁﬁ_)é,r i Qbeanyamdiodynbh brary.
because in the case of 1) , the capability of

| ABeEEL MI2 305 1908 MWENFR-d:@r88s Ry BhaferPldtQitdrivherein
fused. As a specific vector, those described by Holt

Nl enddhnly: th8 k1ORhRin BtiLGRAROLegidhl 21488284 to
2000) can bé nentioned as exanples. For exanpl e,

peElsf{semm If Bholg3pCeednal prpdide182IB-DNB280c0dBROLH3,
i s an Fab-expressi ng phagem d vector wherein DNA
eAtsdiayy theyKlaghaina clonsthat steg ol (DA&E édliowed by
downstream of the gap signal peptide, and DNA encoding
CEBe g3 soting, sexumpcet agl lamadetiheo adyarsteeap ebdde 93P
(TAG followed by the gap coding sequence, allocated

t oigownoepeads ok rerr gagedsingiedl themongeol frfe one rlargeds
under the control of one |actose pronoter, Wien this

i BrometregducleEnt BhibhiEingspiusri/faghdh apbbPaviRg apisgher
Fab is presented onto thgﬁgﬁp coat protein, but mh@nh

i Fubatiapnr B dg. Pieerhed| WMP-P5inS €rPR| PHNBT Y Het N Rt when
whi ch do not have_ an %ﬂg r utation,  a.soluble Fa

AnE (150EP TS S6F ol B MEA L SR HECL O dipreatingg fe not
pHaaxgeegnn%n%ggtm%%ht:ngIg, gxs%%k?é Fgﬁgwﬁiggdy 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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Mci. Biol., 222: 581-597, 1991) and the |ike are used.
Meanwhi | e as exanpl es of the hel per phage, ML3-KG/,
VCSML3 and the |ike can be nmentioned. And as anot her
phage display vector, a vector that is designed so
that a sequence conprising the cysteine-encoding
codon is linked to each of the 3' end of the anti body
gene and the 5 end of the coat protein gene to
express the two genes sinultaneously and separately
and to

A A Wt
E’L@SFZ‘S&( Gl &%P%l&p? ehacen ¢ e, S%UEmnized

- 88 As
the E %Sar%%ﬁri]:h@nglﬂé‘%a% 5@ Te %ngg ment i one

unman anti rary, a nai ve,
non- - | Wh;%)ﬂoﬁtmunﬁeaym&%trw; LbIi®¥%yry @btained by

i mmuni zed library and the |ike can be nentioned. The
Naicyed ANy LREYD bﬁ@s} gebééwtaﬁléa b Brynha 0 BluabAed Y-PCR,
acquiring the V.3 V,, genes retained by a nornal

hlézﬁ&nriﬂyddﬁﬂinGJRonlrf@qd;héﬂnﬂ@t[ﬂ yehel apbhg-ddremibed opHdie
above-descri bed phage display vector. Normally, nRNA

dei spesdly fueatoky nplveeyl &g, aiRNApaetrphset arohl Dathhdagnes of
marrow, tonsil and the |:i.ke o7: a nornal hunman, and

t beripheradr blasbdbase trhervenoatel aAd tlie dhyeprieparcethal
by selectively anplifying 1gMderived nRNA in which a
chanan, sni tbh ldie atre vsetiageihsseemp ateat i ohihamyaprepared
undergoing, to avoid V gene biases such as clinica
hb¥t @?lyectpgeﬂ)arz@mp]@{ﬂyangqupgﬂqe@g@ved mRNA in which a class

switch due to antigen sensitization is not undergoing, to avoid
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, 1994),
the library of Dyax Corp. (see J. Biol. Chem., 1999 (supra):
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 encoding 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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a naive library. Representatively, the library of
Canbridge Antibody Technology (see J. 170l. Biol.
222: 581-597, 1991; Nat. Biot:echnol., 14: {)9-314,
1996), the library of Medical Research Council (see
Annu. Rev. Innnuncl. , 12. 433-455, 1994), the
library of Dyax Corp. (see J. Biol. Chem, 1999
(supra); Proc. Nati. Acad. Sci. USA, 14: 7969-7914,
2000) and the Iike <can be nentioned. A synthetic

library is obtained by selecting a functional
p&ffietangy and ?%}1§¥ﬁ?cﬁﬁsﬁ&ﬁg&l§ré§¥ g Hpgpnstructed

subs.tltutln%]Pjr ﬁortlgptﬁg nt| blndlngﬁ%?ﬁhéghéﬁég

aamwgei'@%%w% B con o ‘?‘uc ety It e
%}? nslezn%dttlxcr)e E‘{:ﬁl?ﬁ.l rar (gf Q?ﬁ%h rlng%éé)J]J 64@9

Icle cy and use |brar can

angi r UQQ%d 5’W8t6h EH@O)CO@IenﬂB gfggftﬁeol%en@npse\égi\lat.

whi ch duce T'unctiona Fv and Fab, since

t in e t | Vb dibragy Bbhe.
DR, s oL i b A

tNQtl' REaLY sof . Bisa, -dAvems, (588 Datzmuhdi. eeebas, b72:
8: 852, 2000) , t he Ilbrary of Crucell (see Prod.

N@-ﬂ) 230ﬁad00§p|andUSAe 92%e I238be 1RGH: ichedl Yrmuncl .
let hods, 272: 213-233, 2003) and the like can be

ment i onadimrAmiizemunitzedyl i bral ybisryaobtdtardy bght@ipaedng
by preparing an nRNA from | ynphocytes collected from
aahoREA fsuoh yaphecypats @ntlecwet f roarceunarastdi asapatient
di sease, infectious disease and the |ike or a
recilpicemcenf adwdinmang ot sde@ei ngniertalonsategediogd the
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 Vi genes
by RT-PCR, to construct a library. It is possible to obtain
the desired antibody even from such libraries of relatively
small size because the desired antibody gene is contained in
the library already at the beginning.

The wider the diversity of the library is, the better;
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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anti body titer against the target antigen, or from
human | ynphocytes and the |ike which are artificially
i muni zed with the target antigen by the
above-described in vitro i muni zation nethod, in the
same manner with the above-desc:ri. bed

nai ve/ non--i nmmuni zed |library, and anplifying the VF
and Vt, genes by RT-PCR, to construct a library. It
IS possible to obt:ain the desired. antibody even

f h 1 ' f l.ativel [l .si

t REUEL) Pad ZheI BO0Y CoBheP PO CoMParTEd Y 10 ERe T ipray
I d t he. beqgi,nni ' j i .

ST IS B O ] L e AL e

?EE Ir]gsg E)IOQIS f‘bié l%roag é{re?énz €t SafnatQﬁ‘c'Echﬂ)B nt)gma ﬂ-ﬂ;l %a%.r?@ &SKd

I'nto consideration o e nunber of phages

hapgdhaRlechd dile f oF how ng-RanniBg. opeyaLbon 150khohas.
1013 - 90 phages) and the nunber of phages necessary

to i sol@ke,Ndssard ki Ve &l i0lesn LRLOPEINAEY i PANBhEGarget
(100 to 1, 000 phagesi . ne) ; it is possible to

seheefed By 3R pRiddadyp oy methyd Ravidigraeldio Walpsmnang.
the order of 10_13 with a library of about 10" cl ones.

The 1 agresfior Sel ecbinple ar dhtbboplyesgalingt al he
target antigen by the phage display nethod is

r efiietgeed specasipanningly islcomeerspecefliiby, rdreptéxanpleaies
a phage presenting an antigen--- specific antibody is
cohcmerasteds mf bepeatingnaasttidess imppb bpierest Fonsief and
bringing an antigen- imoblliz=.d carrier and a pha%e

| & rheop 1R ohnBe tconteht edidch et othaasHiafgisgicut fbe
unbound phage, thereafter eluting the bound phage

i peppuntch@hagay rﬁ@{eaéﬁari?ﬁ%flﬁngh? HPPWageatd cm the
propagate it,. _ , ,
carrier, and infecting the phage to E. coli to propagate 1it,
about 3to 5 times. Asthecarrier 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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about 3 to 3 tunes. As the carrier for immobilizing
the antigen, various carriers used in ordinary
antigen--anti body reactions or of:inity
chromat ogr aphy, for exanple, insoluble |ysaccharides
such as agarose, dext:ran, and cellulose, synthetic
resins such as polystyrene, polyacryl atnide, and
silicon,, or mcropl ates, tubes, nmenbranes, colums,
beads and the like conprising gl ass, netal and the
n rface snon, resonance R r
gar?é‘ %Sg‘#éhe | I’&alp%e% a%tlgergrlémlsonealga‘?i IP[O %‘é%‘gn ucéleﬁs
l.i,zat e
n%'%?&l&é. i B SRRERLER o8 ﬂ%ﬂ%géé@f%%%%ﬁ?féﬁ% Fo f2%ee

' HQQ}PirldDB? hPpOLEIdh \9£ecPQ§Yﬂ?e éBﬁt&ﬁ’éebb &ﬁljub§tﬂg$glth

accepta For exanple, a biotin-- (strept)yavid
sysé eavrand: t heol lken i@ i @hisd ekl phdtreth bW@antgm%lutlon
endogenous 9A ligand, that is a target antigen, is a

SEBEH a8BaGH1at SHe N1 @8 2 BirRept i0ers béntSinlagessaifactant
pay special attention to prevent masking of the

peldh as Twsed (3scd heiepd )t apethy 16e8jdigadd Agedbédueritially.
carrier. For washing the unbound phage, a bl ocking
SDhertd O alsuGhrasoBSAersdlontihgnhiat tie 2@s¢ offes)kratabRBSer
containing a surfactant such as Tween (3 to 5 tines)
afiet bhearld ke dakebe pseEtkrebdacivid bhe washTher eFps edlushon
a report nentioning that the use. of citrate buffer
(pHtHE sprcifie Phiee,i snpraifdefabler fOod Mﬁerdwaghlwglc Feid
eIutlon of the specific phage, an acid g., 0.1 M
MR Gd¥ diike) aks dormAlLY Weeri ke}erwdromi hl ¥ %geédflc

cl eavage with a specific protease éfor exanp

TR S 8E Ui ¥t Ce i B8RS SERBSRFS b ?heDEP%%%§B%t§VP§1n

n be introduced into the |inkage si bet we
aleavage s{te can be 1ntro£]uced J_ntéJ the ifnkage sgte 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 fusion 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-S bond (for example, in the

aforementioned CysDisplay™, the antigen-specific phage can be
recovered by dissociating the antibody and the coat protein by
using 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.

- 92 -



the anti body gene and the coat protein gene. In this
case, F. «coli infection and propagation are possible
even if all the coat protein is expressed in the form
of a- fusion protein because the wld-type coat

protein is presented on the surface of the eluted
phage) , conpeti.t:ive elution with at sol uble

antigen, or elution by reduction of S-S bond (for
exanpl e, in the af=orenentioned CysflisplayTM the

ant | genA%%ﬂ%ghgﬁggegmigg tﬂeegl‘?iyfqqusggc_ific antibody

di ssociating t ody and the coat protein by

USi NGRSt A-ARLELY %%&ﬁg a\g@v\%hagé efs RRELOEIA 1Y E. coli
panning.) is also possibie en el ution has been

peror AR aitsha 88 AGindontd he pahYat €0 igerFedhr@ldnz@d. The
with Tris and the |like, and the eluted phage is then

| phagtets bheakkn Ailkctyd) Ghdi theuhtuged viatii g asiiehty is
the phage is recovered by a conventional nethod. - 92
Afdogff i thed yagre pibesentiefgrittee ant ilgely speer faseay (e.g.,
anti body is concentrated by panning, the phage is

| BLECReRIA0 EIA eodf thandkeherrel hsaaremsowntodtieiag FACS
plate to performcloning. The phage is again

coll BERed, and the antigen binding activity is
confirmed by the above-described antibody titer assay
(e.g., TsmlpsAon mpd pRIEALGeRE tdie offi kb% Bt iRodEaSiAme st
ut:l".:".zing FAGS or SPR Isolation and purificatjon
ofetpetethtPhiadBoa}oRs dhetheresdl e t88 phake crBRe tHat

presents the antigen-specific antibody can be

pEPF PP CBY, P% BET £S5 &Y/ JREPHRIIHG B Rdcptng @ vector
DSGERSSEING o0 Sber RSP CRUO. AL LIE HAKSL Si0e
pgggfbgéys%le%g and the coat protein gene as the phage display
vector, infecting the phage to an E. coli 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 fraction, 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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vector, infecting the phage to an A cols that does

not have anber_ nutation (e.g., BB-151 strain) to
produce and secrete soluble antibody nol ecules in

peri plasmor the medium lysing the cell wall wth

| ysozynme and the like, collecting the extracellular
fraction, and purifying using the sane purification
techni que as descri bed above. Provided that the ;lis
-tag or ¢ nyc tag has been introduced in advance, the
ant | bo%&@&:l’%bgy ¢ JMGLEL 84 ab¥:1US! MGhadMMe 1 3Ry using
anti.-c-nyc antibo;iy colum and thé |ike. Wen
cleaviage aMtliBoaySspasivkify MixH=8a8841 8 pHddel 488pidy human
panni ng, the anti body nn?ecule is separated fromthe

phagebsdif Nadeaby @&m atkb sk Gfpplihedpt ®t@as rodse:idialor a
the desired anti body can be purified by performng the

sanpo@luriafli eat itar yoperatedofir @s aaboNer pihs Dedcifdsl. Ther
technol ogy for producing a fully human anti body using
achammle arhil baty -wirdedycprgpaaritedl aandtbre sphagaeiniispl ay
human antibody library can also be applied to the
p delrgtiionfwflsa supbreschoniale , antiingodheder igped, fandrphicken,
anot her ani mal species. For exanple, aninmals wdely
pPoPRGAt 2Ried sdoREs Bisccaniingaind feddnestand tlomild kestarhbe
as bovine, sw ne, sheep, goat, and chicken, and pet
afif el e th R SeRif Hed BT If 9 HES - ankd ReR RS HMaBE,
ntionid as,the subject aninmal ,species. In non-hunan
ahf Pl 'S 11 28 hiPitq T PRatPBIT G dan Piiini 1Fe8OFF b HiSF iy e
more effective ecause there are Eewer ethical . = |
O OB e aT T AU RPLP 1 BFOP LA RSt TR O T fifda
AR 205 L9 ol The PLERAALLED OL. POl yel onal anti body
(3) Preparation 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 the 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 long as the antibody is efficiently produced
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The pol ycl onal anti body of the present invention can

be nmanufactured by publ. i _cly known nethods or

nodi fications thereof. For exanple, a warm-bl ooded
animal is imunized with an i mmunogen (protein or

pepti de antigen) per se, or wwth a conplex of

i mmunogen and a carrier protein formed in a manner
simlar to the method described above for the
manuf act ure of nonocl onal antibodies. The product

CaRt &l dh fg drhemAliiRAdY, a8 NShKENE £ oPFRL EhP- Qfr PAGein.
present invention is collected fromthe 1 munized
aniorBbx i 1egWedvhye SRRAMAL 1M dbBYE Ad 1 G3ticgNophl iher
anti body. in the conplex of inmunogen and carrier
phemnet Pantisedls tapupl BIWY BepBeMahng Raeeded- edH it ent Wi ght
type of carrier protein and the mxing ratio of
cantieroprappebritardlgpvend tmy20hepanyetanie; adbdti h taNp.
ratio, as long as the antibody is efficiently produced
- 94 tho veléehppifemondumisa tZieth byect®ssin ki nged ofdthéhe
carrier protein. For exanple, bovine serum al bum n,
beehpkinthyfoghobigr iprobein henmbepaninn iGduteupl @xhde,
hapten in a carrier--to--tiapten weight ratio of
appFoxdidmidey Maleimgdgoacpiwrtedapbenlng artivaged gster
variety of condensation agents can be used for the
cOEPYSHG St EArEnethpPoidaionPil Hidpriernyr&rut grareeny deed
carbodii m de, , mal ei m de activated ester and acti vat ed

e&PErthS E34BM I cont ai ning thiol group or

di t hi opyri dyl roup are used, far.the coupling. The
CondendbeldkashE ot Eodii's o bl RSt SRl B oRpded
anj |.s eit.her solel r together . with carriers.or

arr o SO eRE D ¥ ol B ot RO S R e o

b¥hé %ﬁt@d{ﬂﬂ %Eﬁ%xjo‘&ﬂce 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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In order to potentiate the antibody productivity upon
the conplete Freund' s adjuvant or inconplete

Freund s adjuvant may be adm ni stered. The

adm nistration is wusually made once every about | to
6 weeks and about 2 to 10 tinmes in total. The

pol ycl onal anti body can be collected fromthe bl ood,
ascites, etc. , preferably fromthe bl ood of

war m bl ooded ani mal i mmuni zed by the nethod descri bed

alpeyeormdiea Palny ehonlpant { Hodyatdd 8 icht 8H Io3ehdHBGA3Ra1
be assayed, by the sane procedure as the assay of

apht ol elsi iescofbddh@eraitdisaieum descri bed above. The
separation and purification of the polvcl.ona

ant i bodyrecanl berdaptied ting fiod [Mengetihendet hod

for the separation and purification of

. Femlemeokabyltionshe tag@beperhopned asrget pheysephiatides,
and purification of nonoclonal antibodies described
hekad risabbe. pah@ugdbghindsebivbded heakleg tbhea base
sequence conplenentary to the target region of target
poPL¥Gd Pebtftfescan Pratenos ed ttiedbp dhyhiedrest | ethe target
S%Eri . gi zable to target polynucl eotides, can be

1egtHies ant i sense” to the target
pol ynugl eoti des. The anti sense pol ynucl eoti de having a
conpl enBhtEY 5GP AUIPEAL TGP BBFpP@FerPEPICIRIETY OF
S %%gg?ig{l acgarietr}&reof to a base sequence of the
pol yndcr 6ot a8 TR G T BIA RATEr B HEEEOT FHRasd Bagieot to
tahggsgns%gg‘g {:Fe fp;‘:gtei n of th .Q{e ent i@ glé&l on ,arg

nee o

sometines col T ect rvely 7e ce:i?cgtol eo?%sgt’h % GELEREter
RHe$8MNas that encode the protein of the present invention are
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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invention in the description of ant:isense

pol ynucl eotide) ) that encodes the protein of the
present invention, can be any antisense

pol ynucl eotide, as long as, it has a Conpl enentary or
substantially conpl enmentary base sequence or a part
thereof to a base sequence of the pol ynucl eotide 'a.
g., DNA) that encodes the protein of the present

i nvention, and is capable of suppressing the

eXRE 65&iseR £0f nddie 1BAl ynug, ee&mdfememsrpabslﬁra%%qysr&% DNA

substantial ly conplenentary to the DNA" of the present

| BYEeitd pRed@)t iAGEMLRN)T, 0in®XRBP] Brc.2 PRSQ crRCQUSNAB Y’
havi ng about 70% or nore honol ogy, preferably about

8086 othdTBhee hasmliogy as M€ Jplsef ef abley paBovE QYo Hesent
nmore honol ogy and nost. preferably about 95% or nore
honoérogyn fientidred egoos. aveediagdfiyngnt ohé henthasebase
sequence conplenentary to the DNA of - 96 the
preg@nicel o e¢hei omplementamosprenenbarlye SNAarfdthe pirkeent
DNA of the present invention), and the like. The term
' hovailtdgyr predsrrdbasarie) reanitngease bheywaseosfide heving
DNA of the present invention nentioned above.
B3Rt d0fyoF inqadse hemelow .hasefesaopienboubf 8@her more
conplenentary strand to the DNA of the present
|9éfn MSePEf FEdRPAreaia)t 4R% At MeERdwmology and most

poI otide h%V|n about 70% or nore honol o

%’ ﬁ Bt 73008~ GtoTFoPETCHRSHDI GGy P W%ﬂplementary
pre eraq%¥h out 90% or re honol. o and nos
o BrErs Av6Ht “§5960Fe i%hﬁaﬁsﬁ%%§ eﬁ%tﬁﬁ@lnalreglon

C%@g??ﬁ@f%ﬁhr ar}%sg}clttlrrlxerer?{ﬁ%}e(?hi q? éf‘ﬁe ]eq{.lﬁréce

encode ermt oha r égi on

R RRaa! tflé] q{lttllgg &r? cogiont) hg.getlpeas %15% ?eg ar ound

t he |n|t|at|on CO e case
polynucleotide 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 more
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 examples 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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pol ynucl eotide directed to translation inhibition and
(b) an antisense pol ynucl eoti de havi ng about 70% or
nore honol ogy, preferably about 80% or nore honol ogy,
nore preferably about 90% or nore honol ogy and nost
preferably about 95% or nore honology, to the

conpl enentary strand of the entire base sequence of
the DNA of the present invention having intron, in
the case of antisense pol ynucleotide directed to RNA

dege agdatb ke rbya RN8s @Hra £ 8Pg6dd el ymp RPRGIRL ¢ tRXabese
i ncl ude an anti sense pol ynucl eotide containing the

epbhliend rpardscdfted BASEQSEINONCE SROPIENBAtHI YEQ QD NO:
substantially conplenentary to the base sequence

r epr&xempeto: by SEQeODIN@O0:19.SEQ ID NGO 3, SEQ I D NO
5, SEQID NG 7 or SEQID NO 9, preferably an

ant i sen$ke paltypecs e pbi geucienttaidni egring7a dohel emdntragryoor
part of a base sequence conplenentary to the base
segeeried ipdpy esrunt enerinprSEARd BeN@nck, o SEQAdM N@re®pf to
SEQID NO, 5, SEQ ID NO 7 or SEQ ID NGO 9. The
apPrsereaupety afichediNAder Ry Prgsente dnpeeiom drgregnatter
substantially conplenentary base sequence or a part:

t Herddf 30 getfaasléegieméﬁ@ea%#quﬁ@emwwaﬁ@tb%%n%he
i nvention (hereinafter it will also be called as the

at{Gdente 8 e yirgereet ardes BI-"eRe2ef iehts AP B 4T bRe
c&gsi neduand %t hesjczed Qn fl;he $a8i s of tgedbase

SEie FEEUPRFOrMECTBASHT™ AlofdaPeY Tuenfrt et
Drotel - encod na ONA o Lhe, present. jyention, Such an
dntl sense pol'yrucl . eot i 4 EAR°Thni Y% rep?l' cat'ton
eﬁ%l%%ﬁggrb %g£u$fee%tqglgeéaneﬂ%%%ngréﬁechE951@ LR equrteggion
I nvent1 on F rernarter

of the genes encoding the 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 (processing) or function (translation to a protein)
of said mRNA or is capable of modulating 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 the present 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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will also sinply called as the 'gene of the present
invention' . Accordingly, an antisense pol ynucl eotide
of the present invention is hyb:ridizable to RNA
transcribed froma gene of the present invention
(MRNA or primary transcript) to inhibit the synthesis
(processing) or function (translation to a protein)

of said nmRNA or is capable of nodul ati ng and/ or
controlling the expression of a gene of the present

| RRENGEQN OH @hkNERIAGET ORved idh, R 8830Gisaked Mt Rhe
the gene of the present invention. Palynucleotides

CeiphERBY Ay dl &gidre ssekegifhssaquepces of RNA
associated with the gene of the present invention and

pol ynuclagett desgispeocif € addty shybei gh zaklcecboi dNAF the
associated wth the gene of the present invention are
upetsknt Anvemdidn af noBaniculerly 1inibgd Ltheitisnl¥hytth as
and in vitro expression of - 98 the gene of the

plesent thwemndmatiandnapen psefeln borthieheredeneatment ion
or diagnosis of diseases, etc. Target region of an

ahsi benide tpdl ynucirestit def dfybrhdizariesentt Bnvantisenses
not particularly limted inits length as |long as the
t Pahgtustlicohidat rgl pEonay rPeofa whelpresmisnceneert ipeptial
is inhibited as a result of hybridization of an o
aPt 1 EBYr$eCt PN icreory dde rErFSin wWalchhean bghoramplified
sequence or a partial sequence of NMRNA encodi ng the

PP O For Ao RhI S BarP bebex bl PAPER 215y Sal SHOAETSET dHdBNA
about 10 bases and_a | o strand, or, nRNA or_ whql e
SRhUNIE SRORR) Ofr SHSLF I PO IR G PEofRCE 1o

consideration of a simple synthesis and an antigenic problem,
oligonucleotide comprising 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 codon, 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
polynucleotide, though any other region may be selected as a
target in the genes of the present 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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consi deration of a sinple synthesis and an antigenic
probl em ol igonucl eotide conprising about 10 to 40
bases, particularly about 15 to 30 bases is

preferable, but it is not I.:i.mt:ed thereto. 1In
specific, in the genes of the present invention, the

5" end hairpin |oop, 5 end 6-base-pair repeats, 5'

end untranslated region, translation initiation

codon, protein coding -region, ORF translation

t Qfﬂﬂ:ﬂé‘t;!r‘é@eﬁﬁ’q(?ﬁen’glorﬁeg W @sti)ftt@_«qng@ &Qﬁ 1|§r

pal i ndrome region, 3 end hairpin 1oop, i ke,
meyndbet selegd ad1lassprefaer g fraigebt { @9icapsbf o@Nforming
anti sense pol ynucl eotide, though any other regi on may
ba selEixdy as ndindg aigRitHendbinel genesnaéd DRR priesend the
i nvention. For exanple, an intron--part of the gene
carnbeofexeaplrebeed iagedthent andeanhtedt oy thatrhescridtd on
anti sense pol ynuci eoti de of the present invention may
befaRfol yMercdcaetri de may whiachol yreidleahsdatfiooning b ONAg RNA
protein is inhibited by hybridizing wwth nR t4A of a
phgbeid and gdreftinme tpeedegntadahiont PorRimseli-t h early
transcription product: and it may as well as be the
pol ynuci%esteemE é‘a@%t‘ml@no‘ﬁl‘f%ranhh@ro]eﬁster Ppfterspyaclease,
bi nding with the doubl e-stranded DNA which is the

g8hE- of “hENFPRRITHC PRYE NG T &n dPPARRIAE) ngt t rch

tran cripgi . NMoreover, it may
p8P§ Jé%*t %t fC8PﬁFhEJ"§SDNB\eF@M1%‘?§?BF|%Oqafﬁb‘ca??%%cﬁ "gY

b ST e %ﬂ?éﬁn“ﬁ%ﬁ%h%ell v ape %”%@%%83‘3%@%6@%& .

rgé:ls?é{.f s( pho ha;; & orot nUC| e O¥Pe bon%tee,

constitutes he antPsense po iUt

SURSL A8+ W &b ehept cal 'A)_[sHPd’cﬁé A RROTRAGN G BELY in

each nucleotide may be replaced by a chemically modified
structure such as 2'-O-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 NO: 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.qg.,
commercially available protein nucleic acids and synthetic

sequence-specific nucleic acid polymers) or other polymers
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resi dues, e.g., phosphorothioate, nethyl phosphonate,
phosphorodi t hi onate, etc. Al so, the sugar

(deoxyri bose) in each nucleotide may be replaced by a
chemcally nodified structure such as
27-0-met hyl at: Lon, etc. The base part (py:rimdine,
purine) may al so be chemcally nodified and may be
any one which hybridizes to DNA contai ning the base
sequence represented by SEQ ID NO 1, SEQ ID NO 3,

SEQ R i NOhg SondE@nah B NOnkédg8s §EQRViBeN tha®. tHXBBPYASrs

of the antisense pol ynucl eoti des include
pataHtuG heptd Xies iceBt A VindJ sdcHe®Xyor#ilguR8SEon that allows
pol ynucl eoti des containing D--ribose, any other type
ofbazel yaucingodr badestalakehg, aseiNfghyaosi oes oafrMn) , etc.
purine or pyriinidine base, or other polyners

c dliteaiant ngen@n polghecltdatd dbackipries do@bfe;stranded DNA,
commercially avail abl e protein nucleic acids and
syingéer st rawipgehitteo- sparlie-st randeée RYAacH ichgpet ymerrsledoRNA
ot her polyners -- 100 containing nonstandard Li nkages

( Prowi BEY: Rfathybhédpoindveny feorhed dngdofieotimpdd fied
having such a configuration that allows base pairing,
oPoBYBECERHciderg (0adnmedf biat ol ATPREC et iRRA) - thepg with
The_anti sense pol ynucl eotj des may be doubl e--stranded,
DREPLI6] K frevRitvRRa<, TR L IFGBPES stioantferiPRRA, those with

si.ngl e- st r anded RNA or a DNA: RNA hybrid, nqawbx
FUFPRL? STIRGR BRTH T SROSpot yrilCPEGY 1 IR g
oL S BRnUEL el 068) sl OSSR M o PUL LS e
LR L S
OL nt PRh&1ecular modifications of nucleotides 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, phosphorodithiocates, 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 containing chelators (e.g., metals, radioactive
metals, boron, oxidative metals, etc.), those containing
alkylating agents, those with modified linkages (e.g., o

anomeric nucleic acids, etc.), and the like. Herein the terms

‘nucleoside’, ‘nucleotide’ and ‘nucleic acid’ are used to refer
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natural |y occurring nucl eotides by their anal ogue,
those with intranolecnlar nodifications of

nucl eoti des such as those with uncharged |inkages
(e.g., nethyl phosphonates, phosphotri_esters,
phosphoram Ldat:es, carba[iiat:es, etc.) and those
with charged |inkages or sul fur-containing |inkages
(e.g., phosphorothioates, pt;asphorodithioates,
etc.), those having side chain groups such as

pret ﬁbﬂét:ﬁéycﬁhlggsg& aQHChgf:J‘Zcﬁéh} 1A e é{lf’{ﬁ:‘e a‘ﬁgxggf?lmldlne

anti bodies, s 1-: gna pept i -- 1

etGsds, Wﬁqr‘sbd%éﬁ hgtermsi%cgggéé d%lchehg d 'been
Lhose with intercal ators (e.'g., acridine, psoraY

eled) fiddoS8uew %@hﬁi&ﬂ:ﬁﬁ%l Aby olrr%lﬁ@egmetﬂﬁtat@h Epurlnes
radi oactive netals, boron, oxidative netal's, et

t hog epwnintiaiinbeg a@,lllsylaatpm%eaha, p§ﬂ9[ﬁ%11ﬁfe5 hor other
nodi fied |inkages (e.g., a anone:ric nuclei.;::

abetsromtcdiy rimgul thedifika. nhlerebtiddieah@riddified
nucl eosi de', 'nucleotide' and 'nucleic acid are used
t oueckd@ridesllso timcinbetnes ftikat i6o8t@ A tBObugt Wndibey,
purine and pyrimd;i.ne bases, but also other
hehersigycfireayds, onei otmdreykydheeyl qooipsired, offichally
nodi fications may include methylated purines and
Pye iSPat heatechryataelapegdmeasonnel) pyni 7 igibaes c orrouplien ,
heterocyclic rings. Mdified nucl eotides and nodified
n%"ccf ‘@0 PFdB3Y 415 6T R tede 1ibeli e dunehsomil igrsusugarch as
i.et wherein, for exanple, one or ;::ore hydroxyl
g"?‘ S I BPR GFalfl§ W€ substituted with a hal ogen
aton(s% an_.aliphati %8 g ) etc., or may be
conver £ 88 AL C ﬁ%p?ﬁﬁgfi Raft SﬁHﬁb§e§68ﬁe%%ln%?%%¥§l
at{ﬁAr)e%NAogrthe ld!l%led 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 or pp. 395, 1992; Antisense Research
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The anti sense polynuclc.otide of the present invention
is RNA DNA or a nodified nucleic acid (RNA, DNA)
Srecii:ic exanples of the nodified nucleic acid are,
but not limted to, sulfur and thiop hosphate
derivatives of nucleic acids and those resistant to
degradati on such as pol ynucl eosi de am des or

ol i gonucl eosi de am des. The anti sense pol ynucl eoti de
O the present i nvention can be nodified, for

e&ggphgplg oy EE@@?%%IloTbQ?agsﬁ‘gn that is, by

IncreaS|ng e I ntrac ul ar i'ty of the

anti sengge QQLYMe%lyggclgwm PYnt ??eggﬂ’é invention may

perneability of the antisense po ynucleoti . de,

| negr@ashngl tded abfhduish «af shberduggbs gcid | k‘agEQe The
targeted sense strand to a hlgher l evel , or

M atitiszh Bg poll@nt@Xd ity mdyf a ALY be(Hrotvli@ed ant 4 %%@éfallzed
pol yni ucl eotide. Many of such nodifications are known

| rEdrhiesattt as aspds&tdsgsettidypherKayakaiy b&tapdlied to gene

Pharm  Tech. Japan, Vol. B, pp. 247 or pp. 395, 1992,

Arthiesepge Resedr bé providad amdcApahaeadh onsh EREached

Press, 1993; etc. The anti sense pol ynucl eoti de of the

predenies nvEnth et tralyed gontaies dinkénéed poill yoodi diseduch as

sugars, bases or |inkages. The antisense

p@P}M@m;Jetﬁ ithat nagt @lssehbeoprmritdedicera opebeaphagehate

formsuch as |iposones, mcrospheres, or may be

aBBF %@P%«)qﬁehéerﬂhﬂhasymO%ﬁt#ﬁwySbéhpﬁﬁnAkmedS|me g.,
ination with attached noieties. Such attached

mB B?Ple%lﬁmgrsud%h?ﬂcﬂs%’é?%nse@udht5§t diapcpsthe t hat

i zers of the phosphate backbone,

act . as charge u I
of "hyE S 8b?”&€1|1m i BENRERIP L&A FBFH%as(ee uptake of the
pﬁggfehl% !a gs’ Prgglerersetde(regén?pleest 8f the f‘lpl shgg%% atlt'!]teached
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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interaction with cell nenbranes or increase uptake of
the nucleic acid. Preferred exanples of the lipids to
be attached are cholesterols or derivatives thereof
chol esteryl chloroformate, cholic acid, etc.). These
noi eties may be attached to the nucleic acid at the
3" or 5 ends thereof and may al so be attached
thereto through a base, sugar, or intranolecula:r
nucl eosi de |inkage. O her nvoieties nay be capping

u eC|f|ca I | aced f the
e iataER (G B laegraa%t FoRoByY nieTeaseetitin
a I t [ u
o BERE L Ry (DA% of rlHALRERRA0. M BRpretn of

gft‘iﬁ‘ép &GN 1n'§}eBP§or§“otp an! Q&iﬂ}j't'}gnghilfﬁél%nsk&%d@ét

pol yet hyl ene gl ycol, tetraethyl'ene glycol and t

| i %8 ok fn@ddist KA. hd81ABKE SENSE: RRLYHUE) %tﬂ eﬁe%ﬁcﬁe

present  invention includes a ribozyne capabl

speeibigaldiy, cheaviiite recd®Bly _tlh.elrsnaﬁwwer@dl tma_tt Mo
is included in early transcription products) coding

r egti oD haRiNdg Wb £+ esgesies: bhaner i Ainatet addi®ity site
present invention or an early transcription product.

" eilbozZlyasrehei scRNAthatongleazynatiwcladti ¥é¢id, frtae present
cleaving nucleic acid, but since recently it is
dispeovEred ithasl¢dhencohidgoDNA havieny asbaséasequesmence
of the enzymatic activity site also has the activity

f 6peel Ewiongymatl @iactaviitly fdre qleesény nwpedicf feddi on

al so includes DNA as long as it has a sequence
sBéePiyee enEhnaesel vadiphr9snderligveans Hiflasuckef csrldicdng

Ri obzynme with nostly high- generalltx i ncl udes
SBM‘X @b’rq}blcﬁﬁ be found in infectious RNA such as viroid, a

virusoid, etc., and hammer-head type or hairpin type are known.
The hammer-head type exhibits enzymatic activity at about 40
bases, and it is possible to specifically 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 advantage that
genomic DNA is never targeted as its substrate is only RNA. When
mRNA 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 coupled with RNA
motif derived from viral nucleic 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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RNA whi ch can be found in infectious RNA such as
viroid, a virusoid, etc., and hame:r-head type or

hai rpin type are Known. The hanVer-head type exhibits
enzymatic activity at about 40 bases, and it is
possible to specifically cleave only the target nRNA
by conpl enentary arrangi ng several bases (about 10
bases in total) of both ends adjacent to the part
havi ng a hamer-head structure. This type of ribozym

; : rt d : ' [

S SF R A DY RNORLAR ks SRR CNb LG B
prs%gﬁéﬂ]cé)foft g\SngP&?@RNh”eréh% HobABed tS@hkpBrt o
doubl e-stranded structure., the target sequence can be

f QL ABOL adib 8 At SANA 8 pr $EAANE - ByuMSiRAc RN hdidid Regymeo
coupled with RNA notif derived fromviral nucleic

aqhdy witdp-spegi {2@alljy binds to RNA helicase. [Proc.
Natl. Acad. Sci. USA, 98 (10) : 5572-5577 (2001)].

Al so, i1 &nheaseedier epktibiaztAeni, sthsethdikehbe form

of an expression vector having DNA which encodes the

r ipbDzyu,e0t@4e dhecHd pazyem: darweheibybtrs dhlsiobdzfined to
further coupled with the sequence of nodified tRNA so
agntbuge sorotad ledangpanthicod isojdubileashrafided RNA comprising
transcriptional product [Nuclei: Acids Res., 29 (13).
2780 RFBcoml)Entairy tche preisedt seprride ehtdogingtirgion
antisense polynucleotide of the present: invention is
al(3Bt gut ilfetnerdednén i lyot rent dd@tdPRNACQGCER ) | &» mRNA
doubl e-stranded RNA conprising oligoRNA conpl enent ary
t 6% &hsartetainsel Fefdr SrrE odivivg tiegivneatnrapsFiiption
included in early transcrjption products) .i.n nRNA gf

t RECPHTt%e PR0T ?‘%‘éﬁ“,d. Fes mei“ﬁ\?é&t Fontit odappyiia-  The

transcriptio . Cy .
o) enomen%n oﬁ]so—called RNA interference (RNAi) in which mRNA

complementary to the 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)], 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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products and a strand conplenentary to the ol i goRNA.
The phenonenon of so-called RNA interference (RNA;
in which nRNA conplenmentary to the RNA introduced is
degraded by introducing short-stranded n'.RNA into a
cell, is known to occur in nematode, an insect,
plant, etc.., but after it is confirnmed that the
phenonenon al so occurs in animal cells [Nature, 411
(6836): 494-498 (2001)1, it is widely used as an
al e g%#%

fﬁeﬁ@&bﬂ Fb&%gﬂgﬂl&g%z ttl'?&qb @f‘nem?# Ju cjeqqlth the

appropri at'e sl gne sequence

| nfQr gRG Q&mﬁgrctl%rlg? aasRmébPa Dhia/ Rl ButSRETRE tyﬂlth¥51zer
aval | abl e software NA% Desi gner; Tnvit.rogen)

Th@p@maéémy@tbﬁgnbﬁac@&ghd%@ Jt .hes pesent Havienddaead
and ri bozyne can be prepared by determ ning a target

Seq¢eraeng &f prdodBNcipreaihy syh@Rssl i td 8nepkediGtan@nnd
the basis of a cDNA sequence or genoni c DNA sequence

ofant hat genescofstirhfd preagert ivery WS h- thavewr /rRoR, agtéhatic
synthesizing its conplenentary sequence with the use
ofsyatbesimr,i a@ehytaviaid dbl @ HNA/ARNA avheahtdge-buffer

synt hesi zer. (Applied B:i.osystens, Beckman, et:c. )

. soliut RNAataab e PP epa?edC fagcabrditng mipreeessl annealing
conpri si ng synthesizing a sense strand and an

anti oS3 Btraifd° ¢ égpebrivél Yo Biltdunshe DNAARNALon, longer
automatic synthesizer, denaturing in a suitable
aﬁﬁéh@??@l@@ﬁﬁémo@@ﬂlﬂ?%‘ﬂd@t cap st POEPkPDECERFEMg to a
about 1 minute, and annealing at about 30 to 70 C for
aB68Fe?stQ9m§rﬁéﬁP% syt hgadr+TDIromPoRGRR LAY

bl e- stranded polynucleotlde can he epar ed
LSy T6 18es o b Eotia veding Sy RE RIS FRgaes

aHHeae{TPng %Iil% oligonucleotides, and ligating with ligase.

Alternatively, siRNA can be designed such that it is synthesized
as RNA (shRNA) 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 IITI promoter, and expressing the vector in an animal cell.

Inhibitory activity of the antisense polynucleotide of
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ol igonucleoti. des in an alternately overl appi ng
manner, annealing the oligonucl eotides, and |igating
with ligase. Alternatively, siRNA can be designed
such that it is synthesized as RNA (shRNA) in which a
sense strand and an antisense strand are Linked via a
linker of suitable- length (for exanple, about 3 to
10 bases), and that it can be subjected for processing
by an enzyne dicer or the like in an animal cell to

wWhihe b ddaenBRNAveh8ibMth O BucathnihdBIHIEE rarsd fiNAa By tberhich
formed by preparing an expression vector in which

DijAse efCittth Age Sersenseergtiband aftalcedntinsenseos tihand ro
are under control. of respective Pol 11l pronoter
sgehe ascp@@seioMsysoen aff Bxppessenn iveehoion, nonhinchi BNAr
encodi ng an RNA strand, which conprises the sense
stinanid@ndrotdia anenslerrdenstysmd. of ithleepradental hverkeon .-
is under control of Pol IIl pronoter, and expressing
t he vediegeinafter ahhemisecd] prote b ttdeypardans iyvesftion
the antisense pol ynucl eotide of - 106 the present
| AVehts AR TCARL DeeRBIAR AR by afitans EFFHEMES TOTh ch
gene of the present invention is introduced, in vivo
oF‘b]i”ﬁe‘%attre(‘i1 a@en%r%‘?ﬁf‘e%%lgf? W?F@WF oan‘feﬁ’é'rlBPe)s'erRNA
i nventj on, n vivo_aor n vitrg protein trapslati
sgcenis tPﬁepiﬁteeslé‘n?fltﬁ\?eﬁfF%‘?f‘t AePerhSet o SR einan:
Ife) resent .i nventi its rt|
oeatt i (Reftiinifelt S EBbrr et har -l dis et

Eﬁg e%e?xft i?\??rﬁgl%%ez r?:vl%%t Ié/o?f %he pqg‘é r?\pér{?:QOn
oteln o e Sent ‘invention o |spar

PS@ééﬂ%ed( BESEL, n%%heéntl%%%g' JRAELY 1 4P Q,rfe\eh@t;%s%%t

DNA of 't he present inventio , antibody of th

PESREMN: JnNMEBLE ed 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
the present invention, an apoptosis in cancer cells is promoted,
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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descri bed above, and antisense pol ynucl eoti de of the
present invention described above, wll be expl ained.
The protein of the. present invention can be used as a
di sease marker as its expression is increased in
cancer tissue. An other words, the protein is useful
as a marker for early diagnosis in cancer tissue,
judgnment of synptonmatic di sease severity, prediction
of disease progression, in specific, by the inhibition

Offo§:¥;g:r ﬁ\(’?%‘% t?@dﬁg Upt RG5! M & n&i, RS MDCRld /bR BhniniMiRg

pr otein o e present |1 nventi on,

a@hép§¥3d%i'éf'&bdﬁ@&c%élﬁ§||éhét319r0fgnd§ﬁ be Jh SW hy Of
cancel cells is inhibited. Therefore, a nedicine

CRARY NG /L BRe BNEG SANS o POANIHIC QLI 48 10h dhirepl @5eakt
i nvention, antibody of the present |nvent|on or

Suhst&nCcauny N idr, NG rbheateX Maasst preszfpdégéaac&aindetry
of protein described above (e.g., |ow nolecular

ceapotindragadr ba iveedcascar, agentriGhackoraptanptipigen
the apoptosis in cancer cells and,/or inhibiting the
gramtdr ,ofrecahcemaeel, | bladdwat dascert wWaribe oseckms ovary
preVent:ive/renedy agents for cancer (e.g., colon
cameesy, besdisulacaroeer, | thyyoddnoace rprgsicaeetEameacer,
.. esophageal . cancer, gastrlc cancer, liver cancer,
bbpaiy temeiot breasbemmonpeen (Rrafeaebly e RaPveRRtEY/ remedy
bl adder cancer, uterine cancer, ovary_ cancer,

t RSN EUERF EEREBICANaRyr Ol WNT SARGIE, FAReR CRPLET c AFOState
brain tunor, blood tunor, etc.) (preferably

PR | VY RO T RFENES2F bF “BReAst Stancer (N thRPresent
cancer,, colon cancer, rostat cancer, .gvary cancer

PSR RO oA ™ QERRSEE (G I hel prifbshto 17 21s

directing to turn cancerous in the future.

TM4SF13 can interact with integrin and change relations
between 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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specification, term'cancer cell' is used to include
cells directing to turn cancerous in the future.
TMASF13 can interact with integrin and change

rel ati ons between the integrin and an extracell ul ar
matri x conponent (for exanple, fibronect:i.n,

lam .n:i.n, etc. ) . There is reported that

expression of the integrin is closely related to a
mal i gnant grade such as a growth rate and netastasis
inin vqj . .cel. a ' e n

that t1d FrSer e bR Ren {atolbgtay SECEIR0 wne
Fida0088tdmo £ Iddlishh B, o) ?sz%@mﬂm&enb ﬁ@% %Q%telilqla%d

in netastasis process of cancer cells s basa

MERREGRE | BMaSH I R sthE chhker cLheke d §rhRpAEd adqt th
HER-2 signal is suppressed with high expression o

t g danicegrden ] s aRdsudgHes sg8 QWhBre 4 I 4 €AE 614 c&fprising
col on cancer are reduced (Mol Biol Cell. 1995

; @66 )anT25en¥ Ipol yhildilebt (heBY tB0QTesent invention, antibody
; 280(19) : 19027-19035). - 108 By controlling
(lofihthdigresent jiwmtiioan, oorsubBeéaht& Jortth®11eKPrssi on
of TMASs13 and/or an interaction of the protein and

i pkpyEsTiont hé dpotaimive profosincenddéet | mtiexraptoomted tard
growt h of cancer cells is suppressed, therefore, a
MegPes eanbhpie ®iing (e the anitibsenseopoiyhadtéde @scof can
the present invention, antibody of the present

i RESERGT 20:30ens st PEeTE ientroRrPeRieP ifelin Grpres siedas
of the above protein and/or interaction of the ,

pPBE & 1aktPH ey Eha Levgh, oarenserEelisr yRrd et :tdean
e c.q can be used as an gyent for_pronoting the

aé%p B 851 RECHHE N SLEPTLYY Z96RFor FImIfBErndS the colon

gé&“%é%}ﬁré%%@%%&c%%hH%hg%g%%eLFprggtéﬁg%ancer,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 (neutralizing 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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be used as preventive/renedy agents for cancer (e.g.,
colon cancer, breast cancer, |lung cancer, prostate
cancer, esophageal cancer, gastric cancer, liver
cancer, biliary tract cancer, spleen cancer, rena
cancer, bl adder cancer, uterine cancer, ovary cancer,
testicular cancer, thyroid cancer, pancreatic cancer,
brain tunor, blood tunor, etc.) (preferably,
preventive /renedy agents for breast cancer, |ung

c cql,o cer rost at. e ] .
UBELy SR RrofAleRhe BrON R T TRIERy, UREYS (1 Rt
CaupL | Sidud oANLLRALY, %&egb@_cgngégt%uagﬂ\e%mcggp IhState
anti body (neutralizing antibody) of the present

| QYRAL OR sbsheaPaP| 8nekr NeIl Al bzing-act hyLty ofnddhe
protein of the present Invention, therefore can be

used;i s, aRaageind, sPIAWIHRGeAPORINSI €8nk8r CAGRHer
cells, agent for inhibiting 109 cancer cell grow h,

anen@d BV entirved reimrdy, ageity fcahceanceystitQ18r , c4ile@n
cancer, breast cancer, lung cancer, prostate cancer,
esbphwaige abhn €anc @ancgastiid cagtancembral hvieimoxgnbesed tumor,
biliarv tract cancer, spleen cancer, renal cancer,
betcdelprefanedly, girerenel waireerdy aganys Candereast cancer,
testicular cancer, thyroid cancer, pancreatic cancer,
btain danwer, &bloud ceuner, pretstaye (prafear abiyry cancer,
preventive/ remedy agents for breast cancer, Lung
chrEeatéel emnesthc €EC- pr oShat eewmneentrovdiynLahbekhe
pancreatic cancer, etc.). The term'neutralizing in

t ReesiitedBREN iRreAti Bt inediéri ARt ntdPefy-dependent

antj body- dependent . o o
cell-mediated cytotoxicity activity (ADCC activity),

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 TM4ASF13 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 TM4SF1l3 and integrin necessary for
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cell--nmediated cytotoxicity activity (ADCC activity),
c el enent-dependent cytotoxicity activity (CDC
activity), inhibition of growh signs' in cancer
cells (neutralization activity in the narrow sense),

i nduction of an apoptosis, etc. (not limted
thereto). Since there is a possibility that TNASE 13
act to pronote or inhibit: t:he cell. growh
dependi ng on the, environnent of cell periphery
(e.q.._organs, cancer_type etc d rj bove,
aﬁugﬁffﬁ%%§1f%PC$WﬁSEf3%cgﬁo %’aﬁ%mo € ??Qngﬁﬁsa i zi ng
a%ttlalgg Yza ronn%&; qgg&éﬂ%&ll@gefrgf ?@@Fl@pﬁffﬁ{eagﬁ’yibody,
agoni st ant’i body ependi ng on the environment <r'

CahdisPes I RNEEN 1 ed MdyNExPFESERL debIV&NELLOIVi £ @ st 8T Ro1le,
"non-neutralizing anti body' neans that the ‘anti body

deeenn9t iHhiabttvihe JetarRChAF1ef nd MSEE3 iandartially
integrin, or inhibit J4SF13 to such an extent of

; i@k pleddi NBs 4 hesunt eragd 0 18bay Mkl doangbpadregoi n
necessary for -- 110 - suppressing cancers, as a
whehera NerelmyassHu®. t ant tiee siealhk i z@tdnan capdthencrorased
| evel - of: TMASF13 by the anti body, TN4SF13 nol ecul es
maytexedy rchesdesiaredbadyi int¢yeasing whelimteragehon -4f
the activity of each TMASF13 nolecule is partially

i ANKBFt®cndAdnbegeisul t, the anti body does not appear
to neutralize TMASFI3. In the present invention, the
agoni stTheapt¢trudy vedaeredh 2agart Hdey thamebersitigepras and
interacri.on of TMASF13 and integrin. Thefpreventive
r Ehedpr aRpsing pornt HOTRBEOTENY i ¥asBsipfly afhéhe present

pronoting agent conprising the antLbodg of the present,
invention are low-toxic and can be adminisfered 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
acceptable carrier, diluent or excipient with the antibody of
the present invention and salt thereof. Such a pharmaceutical
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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invention are |owtoxic and -an be adm nistered as
they are in the formof liquid preparations, or as
phar maceuti cal conpositions of suitable

prepa'.:rations to human or'mamiials [e.g., rats,
rabbits, sheep, sw ne, bovine, feline, canine, siman,
etc. i, orally or parentera-i.ly (e.qg.,

intravascularl-y, lo subcutaneously, etc, The
anti body of the present invention nmay be adm ni stered

i %d}ngﬁ‘fé’gratqg MRYe %g.égﬂwié%p%%gr%ic%,aEBﬁsgéi@Jﬁes,

pharmaceut i cal conposition. The pharnaceutica

CQIFROS "Ithlequ]lj cHsgh B£e;§zﬁ%t%ﬁ'b E}iagytf@tlhge d¥BY g6 FEAL Rudh
pharmacol ogi'cal |y ‘acceptable carrier, diluent or

exsl Predvenot ! NsdR@taRt 6RO Y refrachfenddi@sant
invention and salt thereof. Such a pharnaceutica

CORAPPShid N ak-SiPydtidad, | drtheanfkasmd, plar mgeisk cal
preparations suitable for oral or parent:eral-

admi atisdyiat pospaxdspkesapfbd heepanpd iyt imenhdds publicly
parenteral - |1l admnistration are injectable

pkepat at Fonsgxasigpppethe tingricéshble girzpa¥Theionyg ectyabke
preparations may include dosage forns such as

| prepameathg dissicvitnan esuspending agutmneddyiaadhe antibody
i ntranmuscul ar injections, drip infusions, etc. These

i Af edteabresrte pav et ions daagr edrepe €4 Bie rethoddereot
publicly known. For exanple, the injectable,

pi-B Faf Bt T oifsa@isP Useme hruh aF & Wy ideof A gt ionally used
suspendin%,or enul si fying the antibody of the pres nt
i AOBNIGATHERTr | BedhtbarEears (e SR t<F tREPELEO N n Rere

steril e aqueous [ r .oi i um conventionally .
ueEY for gxample,nggysl;llnc])l%giocakysa 1(iilel;I aI(l:olSO%Oir:llg saollx'.lon

containing glucose and other auxiliary agents, etc., which may
be used in combination with an appropriate solubilizing agent
such as an alcohol (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 oily medium, there
are employed, e.g., sesame o0il, 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 prepared 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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for injections. As the aqueous nediumfor injections,
there are, for exanple, physiological saline, an

i sotonic solution containing glucose and ot her
auxiliary agents, etc. , which nmay be used in

conmbi nation with an appropriate solubili.zinc; agent
such as an al cohol (e.g., ethanol), a polyal coho

(e.g., propylene glycol, pclve=.t:hyl.ene glycol), a
noni oni ¢ surfactant [e.g., polysorbate 80, 100-50

( pekyexyetsbyh ena (5Quf @@repaddtitdns, 0bpbyiifiegaengt ethblets
castor oil)], etc. As the oily nedium there are
enphoyedtned fagessLsade 1ot costaybeapl «id) ., , pEtles, gidroiles,
may be used in conf,ination wth a solub:i.lizing
agentiesyigirepsrbehand, cheprubed e(inbéndiyhg adodGhobpsweless) ,
The injection thus prepared is preferably filled in
asyappr opilat enanpowipens Thes s gdposi $unthy a gemepSigrdon is
rectal adm nistration may be prepared by blending the
amehhbriyt utesidry e igBg e con mefdodakng MaNeoBGR I Mat FRrrier,
conventional bases for suppositories. For exanple,

t RedEbifp¥sori BRCTendr &P Vel aTicd LY ag$esh 1n2ibe| hed
solid or liquid preparations, specifically, tablets

|
| PREFTRASYG 18R AGRERPEARGPPF m E53FREST &1 épgssa}rrdﬁﬁ §r
| es, wd ti , I i | udi .
O i BB PR L S5 AR SRl g com

S%?hagtgpngggition is manufactured by publicly known
nmet hods 4n may contain a carrier, a diluent or

exci pi %@R,FQQQ entdonal éloéligaer%@'g@u’é Ea1 fé.foﬁl%ﬁsi){ions for

phar maceuti caf preéparati anpl es o e carrier

ofpargﬁ(@r%ilegi 5195{1 tu@sgl Qgécﬂk?ed Qﬁggé%reﬂp@%ﬁgred into
sucrose, magnesium S Learat:e, et:C
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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Advant ageously, the pharnmaceutical conpositions for
parenteral or oral use described above are prepared
into pharmaceutical preparations with a unit dose
suited to fit a dose. of t:he active ingred:Lents

Such unit: dose preparations include, for exanple,
tablets, pills, capsul;s, injections (anpoules),
suppositories, etc. The anount of the antibody
contained is generally 5 to 500 ng per dosage unit.

F referr d.tha the ti.bpd escr |

B S R A ek R B R A R AR

f %Bﬁ% Qﬂfe%hﬂi eg&é?@ alﬁﬁ/gaﬁcﬂltl? i %ozaao utrTPO E\g/k(} %%d?%qght

se o agen described a

CQnG abRk %Qe%@?abl%;n%&&dd 0f o LBEuPEERE My Hod ‘HE B¥but

vary depéendi ng upon subject to be adm’'nis ere

targes @lnﬁeeaae]y GRRALELONS apbAHE £ 0] t@ﬁl@ma%; r ath Mher
etc. For exanple, when used for the purpose

t peAdnttGL0r eN@NYHNT abh 8284t GANeR! tie adidht! cah tbé S
advant ageous to adm ni ster the antibody of the present

138nimieartreanid Atd@eenodsedpondifgatsl@se @seaahouén Qldie.
t::~ about 20 ng/kg body weight, preferably about 0.1
t shabatite tOndbfideg ibodypawiagily sanerdyprudepdese mayl pe
about 0.1 to about 5 ng/ kg body weight, about. 1 to
Sin¢reeskedagccprdingr abl yhabowdition. 3 tinmes/day. In
other parent:erai and oral admi nistration, the agent
can beTadrindilbedy ed the rrafess ourengdpomdiyiy adnirtigtered
dose given above. Wien the condition is especially
severteelfpectiovy kayadeinjsicredsed drcoPEPRELA t he

condition, The anti body of the present invention ma
@mc,epgf%e]ed:omposn.tlon The pharmaceutical composition

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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initself, or may be admi nistered as an appropriate
phar maceuti cal conposition. The pharnaceutica
conposition wused for the adm nistration may conta=in
a pharmacol ogically acceptable carrier, diluent, or
excipient wth the antibody or the salts thereof.
Such a conposition is provided in the form of
pharmaceutical preparations suitable for oral or

parenteral adm nistration (e.g., intravascular

i npection, subcutaneous in )ection, C. Each
{]rﬁ%u‘ﬁr&?{eﬂéé‘c?ﬁ BRYE 386065 rffﬁygf ur"tlﬁgfl% Cai Y RASAEE

activ nents un] ess t cause adverse

T bt A b o R R A v T e

bLgnc g, F%ftbhgg@g% o {104 T DO, O L1, RLESEN L ance
|nvent ron nma n conol nati on wW

dﬁgg Jéﬁ' 5} bg d+fﬁ£é% reéggqm§ié€iegU%%X or at

cyc osp etc
agt ISt gllggs gco t;{gt ot yexate, 5-fluorouracil,
etc. antitunor antibiotics (e.g., mtonycin,

adr i arry@l) NphBl@chut ddh cehemsﬂﬁirbﬁgﬂs@f% bgmu@ga%r&tlae

(e.g., vincristine, vindesine axol, etc.

ci spl atrhg, ag@rReRkabbynBl1CRESHEE £ lﬂwengkeg@dt infkGtion
The anti body of the present invention and the

subsdrans eapdBse fifhethdEhaveontayneat adii nistet eghscription
simultaneously or at Staggered tines to the patient:.
(2YodRlvar méciend igeak cOnpei sregerantingenisisn and suppressing
pol ynucieot::icie The antisense pol ynucl eotide of the
prlesenxprepvert icdntheddenie iis tapdloixecodndicadi agepress the
conpl enentarily to a transcription product of the
gemelive fehet ipnesanactionsvehthe prataidosapp? es sihagresent
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 cancer, pancreatic cancer, brain tumor, blood tumor,
etc.) (preferably, preventive/remedy agents for e.g., breast
cancer, lung cancer, colon cancer, prostate 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

- 115 -



t he expression of the gene is |low toxic and can
suppress the in vivo functions or actions of the
protein or gene of the present invention to induce
apoptosis in cancer cells. Thus, the antisense

pol ynucl eoti de can al so be used as an agent for
pronoti ng apoptosis in cancer cells, agent for
inhibiting cancer cell growth, and preventive/renedy
agent for cancer (e.g., colon cancer breast cancer,
| ung cancer, prostate . ﬁ gﬁtineso eal cancer

gas PF‘&SJcsané‘Eragqqtngr Bi T4 77 CRO E AR ibed

S0LaCM 58! ([ eal weanger, bl addsry canGer. L eri ne
an ovary cancer, th?P ar can

g?gg§£]zaﬁ%?1%p§§f){lgll& ﬁﬁmﬂp %‘cﬂo&y”’&?ﬁlcr%ﬁ?@%}oméd for

prefe y, preventivel/renedy agents for e
b%ﬁﬂ%ﬂisU%ﬁ@Bﬁf | ung cancer, cclon cancer, prostate
cancer, ovary cancer, pancreatic cancer, etc ). For

the user Qédiﬂ%nantswe&éa%p@el ymlaee&g&ese Qb1hec1eotide
pr esent : I nventi on as a pr eventi ve- remedy agent

aRaARNSarh0fi sRELERLIIBEe, Jo'k5tl@@@ﬁ§:9§ér$se o1 pgeNteck®8e can
inhibiting growth as above described and the like, it

C88 ibeept &paneslah Abp r pPAL HEC ettt d¥ad uchd € pat séions etor,
publ:i.cl.y known nethods, which are provided for
adaamoistusr aédtarr., bdemdhditisenssbotatexdanptes velegor, etc.,
anti se.nse pol ynucl eotide can be adm nistered al one,
oend heheanidmsensee qeol. y il eotti densarpollysuthseyided mamt be
an appropriate vector such ias retrovirus vector,
adémovistgsedartdly cademovitarsll adodvimgneer gimaryal (e.g.,
vector, etc. and then adm nistered. The antisense
péP?nQép]@b&.rl g}éeqﬁiysxbyene, bovine, feline, canine, simian etc.)

in a conventional manner. The antisense polynucleotide may
also 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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adm nistered oral.l-y or pa::ent:e-ally to human or a
mamal (e, g. rat, rabbit, sheep, sw ne, bovine,
feline, canine, siman etc.) 1in a conventiona
manner. The anti sense pol ynucl eotide nmay al so be
adm nistered as it stands, or may be prepared in

phar maceutical. preparations together with a
physi ol ogically acceptable carrier such as auxiliary
substance to pronote its uptake, which are then

adm ni stered by gene gun.or through _a__catheter such
SRS bG8 T RBt AT AL E BT har Va5 T He
aq&hk%%ggglﬂsl rggéeotide may be prepared into an
aetosol S "Whi T TS topically adm nistered into the

L1 acheay 8gs20el (ALAL o UL AL AL NP PIREP dBbending

i nprovi ng pharmacokinetics 1 n the body, prolonging a

2?1 %a& & &ﬂgiaggpr§ﬁﬁjglt Egtﬁégﬁﬁﬁﬂhéfeﬂﬁia&%ute for

I ci ency, the antisense pol ynucl eoti de descri bed

ab¥e nTBYr 08 on2dBt Hi steredkAlnRe, wRErdtdhebanpl epased
i nto pharmaceutical preparations (injectable

prRRghati &nske 41098 Beesshit nderddiion B asuiti sa®red for the
| i posone, etc. and the 116 preparations may be

ahtirpbst ered cbiin@veasss byncesuboubaneouskygolyhocldotide
dose of the antisense pol ynucl eoti de nay vary
depepdhepllgnatiat gettedieseas egn sdbjlecté® ggbeody weight) in
adm ni stered, route for admnistration, etc. For
exanpliéy ddwr eft Aeowntld.detigelOpaigrnucl eoti de of the
present invention is admnistered for the purpose of
treati nip lddasiowarrber pol aicdirel én e vialyaRascotpgeence
Is generally adm nistered to an adult (60 kg bod c
weihghtgnqadesatkfaPryt et @ Lotheapsaeen o ALVERt 40D Oy’ Part ©
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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In addition, the polynucl eotide having a base sequence
that encodes the protein of the present invention or a
part of the base sequence (also referred to as " sense
pol ynucl eoti de of the present invention' ) and the
anti sense pol ynucl eotide of the present invention may
al so be used as a nucleotide probe (or priner) for

di agnosis to exam ne the states of expression of

t he gene of the present invention in tissues or

T rE%E%G?g%%%i»gﬁ%@%f‘?%%fﬁaég hereati Garyoe
Zé PEFTS orb L RS ChReds Prae We”ﬁ/ﬁéﬁ@%ﬁég%ﬁ’%ﬂ’ﬁ e
gggéﬂ’? éle h%e fl'}xhlarlu tggeﬁﬂ; a%X95§§'§§ %r grc-é-r%@%]g‘?’

oteln an teractlon the protein

' %Eo grd {1 ane ér?tec}:oeéipél %@en@goﬂpghﬁlbﬂlr@aegﬁéeﬁ@elll

IS duced ereby cancer Cell growth 1s inhibited

T%@B\?{ﬁr endl P FRAFRQENESH Ry & @hfs saht sathat ( lanllj‘ pldolon
the expression and/or activity of the Desnocollin-3,

TMASES: AP sk 7cadcérO K RigAiLides:, pHost hee eanpoOUNdsSogiageal
their salts that controls expression of the TMASF13

peahedsn, ajadiolciddieact L ove®fcdnter, ppolieiny angct cancer,
integr:i.n are useful as agents for pronoting
apppé@s.dansekr N mAtetaedd, splagesnt sahoer) nitiepite ngpncer,
cancer cell growth, and prevent ive/rene.dy agents

f oescander- cgecey,, tborond cmrmeer,, phressiticcaptess, Inagn
cancer, prostate. cancer, esophageal cancer, gastric
canser, Hliopdr temaoertc. bi [prgfiprapart mrzm@@feiveg

cancer, renal cancer, bl adder cancer, uterine cancer,

t agERUIFAr REATEEr CANdNyT Ol UNE SABEPT, SRABP EAICE Te atfeasitate

brai n
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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tunor, blood tunor, etc.) (preferably,
preventive/renmedy agents for breast cancer, |ung
cancer, colon cancer, prostate cancer, ovary cancer,
pancreatic cancer, e.tc.) Accordingly, the protean of
the present invention {Ds=. n:oc:c:.11 n, '- "16i'b
and LY-5K) is useful as a reagent for screening for
the conpounds or their' salts that inhibit the
expression and/or activity of the protein of the

t That ti
pr Gy = g3t &Pmpé‘a%ﬁ%@"%% ThevebfisiRadlsin or
C I%/ ?QL& t %%%n%g $k¥J t ré?%HE%S%hgnaéggAce of al%$8t

e protei'n o he presen i nventi on,
\M@O ohH& qgkpod i's characterlzed in that the protein
of e present invention is used. The method of

SC aegnl Ng fe@hol NG COMPOENS Obel heldp-8akt S dl@licing the
in |b|ts the activities of  the protein of the present

| BrRRLEAR A enLhassddd edvdaadl ¥ kRt @rbabhobRras d 48sdnce
a nethod of conparing activity of isolated protein of

t RE pEeSeBhpbiENbh@Rohbhr 1M apEeSENE S Fafk pBSEIIGE 0Bfthe
a test conpound, and (a-2) a nethod of culturing a
celrdeseapahlvenafiopratied rgot BEffqediteconditiidne . pr esent
invention in the presence of and absence of test
conpounthe pnek edonpathegrasdn tvi t yerdfi onhes epriot ehans of edriieng
present invention under two different conditions. The
pmetérd Gf-1 hebpresant b¢ nvvardeited arseeuirhfidd bycnednd ridie
met hod (a--1) above can be isolated and purified by
ugPAge et ighedanarbati dhedodetinedt v Pppbeiut PAg-hehrresent
protein of the present:

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 biological 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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invention or its partial peptide. The cell capable of
produci ng the protein of the present invention used
in the screening nmethod (a--2) above is not
particularly limted, as long as it is a human or

ot her warm bl ooded animal cell naturally expressing
the protein, or a biological specinen (e.g., blood,

ti ssue, organ, etc.) containing thereof. Exanples

i ncl ude human breast cancer--cell |ine MCF7, T47D,
etc. For the cells derived fromnon-human ani ma
bIEg6derah Ssuanintlganl lesach asheR¥ fallde CHesledled HEKGAD
an organisn1and then cultured, or a test substance may

b&eldan Hist Frediiys &5 6Pgaism and then those

B I R A R R - S A P R
P i B e i
it i e R Sk B b LIRS R Ty
Ctbhy e nsetuaeng b 5L, e e

NQB1 1 PERNISuESNRRINdS, synthetic conpounds,
fernmentation products, cell extracts, plant extracts,

ani mal thiessate XY @€tthe pAdibhher ldhkeprdfiase iFBYnd&n in
ei ther novel substance or well-known substance. The

aché \sick¥e®ing RELIDLLI (A-0f dRepILSSHdyd¥@NIELORHaple,
the screeni ng nethod of (a-1% above is assayed by, for
exatmpdieg (br ithgi pepoteln bhechar ptesentofintrbet fyresentii) the
invention or (ii) the

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., HyO, addition) or the like, and then
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protein of the present invention and a test conpound,
into contact with the warm bl ooded animal cell in
which the cell growth signal is activated by the
protein of the present invention, and then assaying
the cell growh or apoptosis induction in cells. The
assay for the activity of the protein of the present
invention in the screening nethod of (a-1) above can
be carried out by assaying the cell growth or assaying
the apoptosis induction in cells capable of producing
t he\cpbet Bhd thefolthenpd esent iomventabhy afhepugn20 to 407C
apoptosis (cell death) is used as an indicator t he

i nidcbrenet gl abbuap®ptosds (@dldr abavrh)® it® d4shasttt
after conpleting the follow ng processes of :
suspendipuptaséel Kcell deaty) tedsl eengdrBmlPyuretyrtind
buf fer solution, adding a test conpound (or not be
aduethy anhdrletiyingt | FrAvsting ehecdldl P4 26 t ' O8Ri-dat i on

T 2tnceno abat nEE fe- BRSO U 10K o ARy hp o9ie!
T boaBsRtie £ Y3IHoLISE SEOBLBe, O CA TSHT RS B
oI Er s FLHATHRPT n T EORASHERTT OH e ERATY Agroent a0 .

'eteg?h‘é’yéh%egie mr ho'b%giega{n mQP@f—r é'itli Qf‘aﬂéfs, U@Aé‘ 8braded

are 1ncu
Sdpti ¢ar m croscope, phase contrast

mccerlq.sécgpgm t{ﬂeugig’é:’ecse'ageméﬂk&ra%cﬁﬁ’gbb&:t Gellb®rvere counted
example, Cells are 1 ncubated 1n nmulti--well plates,

f:g%i%%réag&groggéﬂes isomthe (B) ales Radneshr ana bitelbedll

S were counted using a mcroscope, and ratio (%
of, pdeag; gelil fin1@ tiat ah16€ldted. The cells were observed

in several- fields and average number of those observed was
obtained as a cell death induction ratio. 1In 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 apoptosis 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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in the visual field, is calculated. The cells were
observed in several fields and average nunber of

t hose observed was obtained as a cell death induction
ratio. In addition, the cell death induction rati-o
can be derived by staining the dead celt.s wusing a

dye such as trypan blue, erythrosine B, Negros-n,

cosine Y, fluorescein diaCet:ate, acridine orange,

et hi di um brom de, etc., and then counting the nunber

of cells usi ngll,a mcr 0scQ €he N g cells may also be
cHURCERSHY St AT A NA USi Rg” fluorescent ~dye of

DAPI, ; Hoechst, 33342 1on ANG 1 henyeod-iad Byheounting
ells i NPWAPRR"Chrona |C?1Cli0§1 condensated using a
m_croscape. t 148l Yen Ehge APOPIASINS eindiabbessing
r&%ﬁbn%aﬁa 8f2%%§$e dby ggaingedUTP ich is |abelled
with biotin or fLuprasGent wdve i thaet be aismraficle-size
tetﬁir% %gﬁ %leoxynucl eotidyl transferase (TdT), to 3

€ %%Br&%&?{ﬁ%ﬁ%@u% (GTUNEbureé had)lt iahdeciounthe grelde

nunber o nsely stained cells by using a |ight:

M &1-8$C OPGuctionl 2de i f lcuar e5eenee anbayas bopederdri fiyhag the
l'i ke. The apoptosis induction rat: i.o can be assayed
by, 1GQeNti-hg cdihe Bunbarecsfingebhs resthetedni in siedd size/
fragmented by assessing the cell size distribution

Wi ¢ deat Bssoofinaopapdntcitéc- bbde byrewdasi APV &pparatty
(e.g., Coulter multisizer). The cell death induction
ratgarsoan al so be assayed by identifying the

alivel/dead cells by detecting the reducti on 63: Cﬁlld b
size/ fragment apbntpqlisntcénagép?%ﬁ‘f}i‘?nﬁﬁa} 363}4 §Ehg™ Y
L: @gﬂf;@mow Cy'ttgag} G;t)llrd@toé( Fggclg [g\i'l}{ tfrl]:%{n’ aageolof ouSsli%gcgncoanIentional

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-diphenyl 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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extracting chronosomal DNA froma c.e---1- using a
conventional net:ho d, and carrying out a ge

el ectrophoresis to neasure the |evel of DNA
fragnentation using a densitonmeter or the like. The
cell death; induction ratio can be assayed by

nmeasuring the absorbance decrease in 570 to 6_30nm
using a mcroplatie reader as 3- (4,

5-di net hyl --thi.azol -2-y1) -2, v--di;?he. nyl

tetrazohl up:bj agbde @F/gDub's%a £9458gb1 0 dPEIRLRN: BYos0n

alive ce r exarrp e screeni ng net

(&r L) 3ROVEIL WRERe SNE AR MidntiGh #d&%n@ﬁ@iﬂﬂl@fTbﬁM6
present "invention in the presence of test conpound is

| b1, ¥ -egk )appstho A% Sp BN, in RIa8ter akliv s30% oy IR fbits
and nore preferably about 50% or nobre as conpared to

t hg-oathiot dahcel dhe sprdkekbny ik ddguabsansa et ide f 8Stedy
conmpound, the test conpound can be selected as a

suest aaseer Whried dublichhts ddraradiingt jpr@imothen pyot ei n

of the present invention. 122 As stated above, the
subdtibinceon ) nthdekprap dilbe e@xphieIHiHNL3 pfotdie prat promafes
the present invention (Desnocollin--3, TMASFG and

L ¥ip6k¥opF pimrescapopt bsagd/or talmdeit scatdwd harfd¢agycer cells,
inhibits growth of cancer cells, thereby is useful

f Ghefepy cidneerfuTHeo s pySVanctv/ormedy | forg qapEdRA®OL i ON

or inhibition) the exgre55|on of the'! L' MSE'i3

pr ot ei "tMalc&BeprEffistses thapppt vdits ipFerkiterléa| ProaEEs 2

inhibits growh of cancer cells, thereby is

uga@itth P SHRERREi AE 7 SEheEFnFB R R RFAmOTER 2HoREpsis in
wor ds, present i.nyentjon als rovi des a
oP-BEFE TG PO/ S JOBEPARRCTHED BFOTBLET aBbhtodts o
I réubstance for preventive/remedy for cancer, 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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cancer cells and/or inhibits growth of cancer cells,
and a substance for preventive; renedy for cancer,

i _n which the nethod is characterized in that the
expression of a protein in cells capable of producing
the protein of the present invention is conpared in
the presence of and absence of test conpound. The
expression |l evel of the protein of the Present

i nvention can be assayed at a transcriptional |evel by

y Lon at. Lo .
‘ %@ﬁg?%ﬁﬂéﬁ{\@e&é‘f REOT WL LD t ] HUSErOf e RPN URL e0td et

pol ynucl eot : 1de encodi ng the protein

O b Bge PEESSRE thRVES LeMn HAESSodY R tSef hbAGSNME invention
conditions (that is, polynucleotide containing a base

seguense-£enreedtng the protein of the present
i nventi on above nentioned or a part: of the base

sequencedoalisfgl ¥ eftdkr ple @S nvennsen palrgnepbenticde 1y
of the. present invention' ) or the anti sense
| yroeli@ai:i de of the present invention)
lal .ternat:icc:ly, the expression |evel can be assayed
at a 12®)t aanmgihatli ohalcreenehg Fprdetssdsitages Hdapr Ot orgities
of the present :invention with the use of ar,
aRPPbbesi soin thecqr eskii andlaninlopitrerovshed crses.cells,
Accordingly, the p:r:se:nt: invention nore . ,
spediF pelastiapcepfen paeventiye/sepednderotars@recth Wgifpihe
a substance that pronotes_ apoptosis in_cancer cells "
aR@reed LAmsrest gt brachinheaitepll cappile ofRyogucing the
substance for preventivel/renedy, for cancer, ig whi ch
t RECTTrEt REATIS REREFREL BHIPEdOPn' T (AL THEER 11" CAFabT 5
pr?duci%%;the ép otein of the ent inventi IS ..
cq talﬂde IeII]]CFﬁ) $%ts Sﬁlg%ouncp, arpc{ gﬁe amount or% mRCHA ericoding
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 to (b) and (c) above,

same cells used for the screening method (a-2) above can be
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of and absence of test conpound, and the anount of
MRNA encoding the protein of the present: invention
obt ai ned under two different conditions are neasured
and conpared using sense or antisense polynucl eot.ide
of the present invention; and, (c) a nethod of
screening for a substance that pronotes apoptos:i.s
in cancer cells and/or .nh .bits growth of cancer
cells, and a substance for preventive / remedy for
cancer, in which the nmethod is characterized in that
aPESF?rad%hyaBF%d&F Prisdderififect praceranetheperotein of
ggsent invention is cultured in the presence of and

BN 5 nge%%ﬁﬁbund and the amount of protein of
th t t t ai ned fferent
cond {1 SHe At A Bh B Conar G ap g Panp Fobein of

t th .
aghgggg%%ﬁ%réﬁg%éﬂk S?ﬂ% %%?qffg%o%%gpegg%%%ﬁ.?F%leed

usgd fore gh@ £5.86n0i.ng nethod (a-2) above can be -
124 pre era y us d as a cel | capabl e of producing

the quﬁ?h%rﬁglorQﬁs%%@é%BHeh%%ﬁDBhﬁﬂnwEBﬁkﬁ%@H@h%nlﬁal
quantification of nMRNA of the protein of the present

| N¥SNEkSTH Y, hd\&r el FariAR , D3R CGSwilde, GRvihY¥, feline,
carried out as the fO||OMAng (i) normal or di sease

no&kel ng) oNErtilafB b iwall, retll. padedina il BBk red #0fh @X@AREEne (for
nouse, rat, rabbit, sheep, sw ne, bovine, feline,
caxnmyde, STNFan, ibitedleetin-)l,i Fagadmntishacedwddnta or
medi ci ne (for exanple, TNF-ca, interleukin-1, Fas,
amtr ldaalcerthag arity)s 1 opchapplail esk naistsh ( £ophysngleg hewi eakive
stress (for exanple, DV, active
oxygen, ischaemia), 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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oxygen, ischaem a), and after a given period of tine,
bl ood, particular organs (for exanple, a brain, a
liver, at kidney) , or tissues or cells isolated from
organs are obtained. nmRNA of the protein of the
present invention contained in the obtained cell can
be for exanple, quantified by a process conprising
extracting mRNA fromcells etc. according to nornally
used net hod and by neans of, for exanple, FT--PCR, or

al so can be quantified by, carrying._out a rthern bl ot
S EPYSF e At BeruGB LB R Y P RAE i ESBF SRETRT

of the present _invention can be quantified by a
WESt &P n* 181 ot afBTYsis or by a various i munoassay

et \t‘\g? ﬁ?%%{énq%%l B8 oW 0, gn%g%vﬂi?ﬁg&éi Ak fﬁ%s%?gft%e& on

ol ynucl eoti1 de encodi ng pr ot el

pra%é&r% o:fI Fl‘ofgﬁjrlogglrll ?r)éfln?gjéo%g%%%gtl thRhEPEA Q;%n be carried

accor di ng ove- - nmet hod, and the protein

of,, 1 he EeS$EMt o eNti on or nRNA encodi ng the protein
ingFud% Fh tEéD:E%€25 transfornmant: can be

quant i f i;gchnd c yralRKASHh A 4t d28MReFRR8EN o8 hielbddi@nt
i) above. A screening for a substance which nodifies

t REvEXPIRS SrOBhe aMAL 6Ff FheefhObEl thdfprebenprasenition
invention can be carried out as the follow ng: (i)
arBunidaf imdRNACalTl €BoBncRil€som @ prinial fs @uahhéfied and
present invention or the anmount of protein of the
peeskeyded, neegtiveon time -ofl pewdeoddaftrert H80 gelriutesotatedlays
froman animal is quantified and analyzed, a given
t affeeof ppefénthlyatl theur( B89 2nilays edteo, odgyrrefgiaply 1 to
preferably 1 hour to 2 days after, nore preferably 1
t 84 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
(1i) amount 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 1 to 3 days after,
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24 hours after) of admnistering a test conpound to
the normal or di sease nodel non-hi man war m bl ooded
ani mal before (30 mnutes to 24 hours before,
preferably 30 minutes to 12 hours before, nore
preferably 1 to 6 hours before) or after (30 m nutes
to 3 days after, preferably 1 hours to 2 days after,
nore preferably 1 to 24 hours after) a given time of
period for applying a nedicine or physiochem cal
stress, or adm nistering themconcurrently with the
ng@irci pee Biraphyst oghenideab 3f%¥&9s to the animal; or
(ii) amount of nMRNA of the protein_of the, prese .
i nvent i Deenptentodi thedt et eerPRsuclge EFBFgciieﬁs ’o&?%%lns'

present invention in a transformant is g LnfLed
anﬁbnapabyjzcmj,coapo‘emd%d@iyﬁﬁh‘ét%%s‘iomp%ﬂ%%’u%I}%n%ng :

nmedi um cul ture when culturing the trans ol ds or
agoddichy, tegcan BULRaFy CﬁE‘PﬁBﬂd%ﬁ“& y%enfélgggt?i noén Pror a

given period of tinme (1 to 7 days after, preferably 1
t o ldayy e COMPOUPE - nore preferably 2 to 3 days

after) Exanples of the test: dr i gl-Hegnpeplrention
. des, p%%‘%ﬁlr%,cath%‘h!}pﬁe% ?géggg%g%gnds, 9synt heti c

conpounds, fernentatio r QORt Spefificalapdiddiasies, for
c o SBRdECTRE 5E Iﬁ%i}le dnc(gg'pounds Br publicly known

conpounds. Quantification for the protean of the
pr S‘nvention in the screening method (c) above

speci fi ﬁ?g' Y nile'%%HdS&n?Ei%finge&_aﬁpéﬁti(vielya_rmtm@ the
conprisi'ng competitively reacting the antibody of the
prggtejﬂoto&fgfe%é 0P 5 & tS AP ifdny)i dl sammic flhigbetrga labeled
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 - inal region of
example, when one antibody recognizes the N~-termina g

the protein of the present invention, another antibody reacting
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formof the protein of the present invention, and
determning the | abeled protein of the present invent
~ion that binds to the antibody, thereby to quantify
the protein of the present invention in the sanple
fluid; and (ii) a nmethod conprising sinmultaneously or
continuously reacting a sanple. fluid, the

i mmobi li zed anti body of the present invention on a
carrier, and a |l abeled form of another antibody of
the present -invention, and neasuring the unt oot
(aathviky )c-tefnitel [ralbébnorf the PRABEDHIN i°7 (Y° SArTier
thereby to quantify the. protein of the present

i nwevhtoom il thedsanple fluid. In t:he quantification
met hod of (ii) above, two species .of antj |25 A5€ the
desi r abizamphes mfeéabﬁh%ngeéaﬁn?%'cgaﬁgigget %‘Epoldd i fferent
part in the protein of the present, inventjon:sFofre
execfivpkeaidirenseRrtnamaHody Py F’%’%gl‘%ﬁéa‘g%térm nal
region of of protein of the present jioventison;uaneddwent
armadBed§orPEEY | ﬁ@zw'wfﬁﬁof%ece(‘f? Es‘éirj%]ne/nal K egi on of -
the protein of the present . jnentiphodswsed? 1y, [**'1],
E%ﬁﬁﬁFé%C%ﬁuFﬁﬁeIFﬁgm% %%Pg,h%ﬁic% a?% enpl oyed for

the  afgresald measuring JreLhodedisengd ahelnag are those
ageHt s, drle °tdi oI sotopes, enzymes, fl uorescent

subst ances,, | yni negcenfe &l Righer dpechiadt actisdtyopesich
ar“S“a[t fﬁefté’fgﬁlgggs substances, etc. Exat. - ["tf{]

' 'etc%,gldprﬁ(a—f g%%ggos%gi%%gl, ?g@ﬁg&:@ﬁi&@l ydlB& 1ane ghvepbatase,

t hidt & PsPapte an ave a higher specific activity,

Vmﬂ)ecll?)xidase, malate dehydrogenase, etc. Examples of the
fluorescent substances include fluorescamine, fluoresceln
isothiocyanate, 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 the present

invention is localized in a cell, a cell homogenate obtained

by suspending cells in an appropriate buffer, 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 guantification can be carried out after
separating and purifying the protein of the present invention
In addition,

from a homogenate or a cell-culture supernatant.

an intact cell can be used as a specimen as long as the label
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i ncl ude S-gal actosi dase, fl-glucosidase, alkaline
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, luc:igenin, etc.
Furthernore, a biotin- (streptc)avi.din system may be
used as well for binding of an antibody or antigen to
a labeling agent. As the sanple fluid, when the
prirecpi&f ilsheopsdisent invention is local'-zed in a
cell, a cell honogenate obtained by suspending.csldsent
in an appr apenat Bidedfipemetind PhéReiea eﬁﬁggfcgllellg by

ul trasoni cation, f=reeze--thaw _cyclin ef Gventilo® is not
usiathent aoml ushien the JHESPTN B tg% rpersggént [vent i on

is secreted outside the cell,. cell .cultunfd may be used,
supertiatamtly $inseed- | oY FRRRES lr(i/a,tlt%h{e quant i 1 cati on
can be carried out afte separ.at {0 apdqpurdf yi ng the
prot diopgofs tHe ﬁf“@é}%ﬁtoﬁr Weﬁ??%)gﬁgdyprgm aghom)genat e

or, a cell-culture sypern dihgadditd efountant antigen
i MEHciCeEr ?n‘b]agr?“b‘éor??;{?é cé)gkggé%necli men as long as the

| abel 128 detection is,;RASSLBLE. cHdWE Quast phiysatalopeans
et heFSBPLE udfjoi;aell1 rk?eoc}e%%he prbgsent i nvention usi ng 4
the antibody of RLESES cahMeepiian dtedndton a standar
paftq & ?e?ﬂoyn?ionéjgtg%. An§ quantification method nmay be
used, s | t he AHPERL16f i @ anttiiodyg kaerPgery
orc%ﬁﬁ%%ed)ya%%%t%gn cgrrpl ex corresponding to the

anpunt

theofanﬁggéxg.en FokNs@ctS amphesiy wiedthodn ber FetEPlEd
by c¢hem ica7. or physical means and the amount .of the

anf | gen,canybe Heak spadiedve merbhads tyed spunomet ric method,

i i f
the sandwich method, etc. are suitably used and in terms O

. & 1e,
sensitivityandspecificity,1tlspreferrajtouse,forexamp ;

the sandwich method described later.

In the immobilization of antigens or antibodies, physical

adsorption may be used. Alternatively, chemical binding that

is conventionally used for immobilization/stabilization of

e
proteins, enzymes, etc. may be used as well. Examples of th

' rose
carrier include insoluble polysaccharides such as aga '

dextran,cellulose,etc.;syntheticresins:muﬂlaspolystyrene,

polyacrylamide, silicone, etc.; or glass; and the like.

In the sandwich method, 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 amo
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curve prepared frog: standard sol uti ons contai ning
known anounts of the antigen. For such an assay
nmet hod, for exanple, nephrometry, f:he conpetitive
met hod, the iw:unonetric nmethod, the sandw ch
nmet hod, etc. are suitably used and in terns of
sensitivity and specificity, it is prefe.r:red ;:o0
use, for exanple, the sandw ch nmethod descri bed
Iater In the imobilizat:ion of antigens or ant.

. bodi es, physical adsorption nmay be used.

aEtfvﬁcryn@f ikwel Yabedherric Baliniobdi hgindhagrrier is measured,
conventional ly used for inmobilizationlstabi

wheﬁéﬁy‘ ©Re Qfnouptod £iths, pxmt:eyrregf ténecprwtbény'%réa.ogsln
wel:i. Exanpl es of the carrier include inso

pehyss%&@marﬁdﬁsi sucibeaguagdidsd, HexPFant ocfeF]P%Ip&éngry
etc.; synthetic resins such as polystyrene, ma
pehyaetyhani depastLirconay bet kevererdgl s PG Fgaphbons 2y
like. I'n the sandwi ch nethod, the i blllzed ntkﬁ%ﬂ&s
obetphefopn@temulwwﬁbh°F§tr%t§c9tg§6 ey sa

fluid (primary reaction) , then with_a I f

obf dreeheny amd h@@ﬁplé#?%@ EFB Peﬁ%ré“et%bg %ge “gt%ds
(secondary reaction), and the anpunt d,
adebviiBedhpbetR: | éBth%ﬁmango??ﬁﬁ%J% |§I|('%gsa(]:f§r%rl F%rmetho

nmeasur ed wher eby the nount, ;0 Hies € ¢
L

quantified. The order of th r Vof &RE SeeRRdagpecies
r@&E???ﬁ%%@n%ﬁpﬁglg?Se tt Z ngu!ttﬁgroefactl ons may he.

mé?tfh Qﬁod y El“%faﬁ”‘%?s%% YeQF &larphiaggesethddames. tihe

and T nmobi I'i zati on can be
pﬁ%%gﬁgggﬂgyg%ng Jggds descri bed above. In the

noass sandw ch nmethod, the antibody used
for i nmphi Eh%?ﬁo&y JfaQEéfﬁkéyéhtbQﬂwéﬁtﬂdh net also be used
in measuring system other than the sandwich method such as in
the competitive method, the immunometric method, nephrometry,
etc.

In the competitive assay, the protein of the present
invention in a sample fluid and a labeled form of the protein
of the present invention are reacted competitively against an
antibody, an unreacted labeled antigen (F) is separated from
an antibody-bound labeled antigen (B) (B/F separation), and the
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 liquid phase method in which

the B/F separation is carried out by using a soluble antibody

as an antibody and using polyethylene glycol or a secondary
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necessarily one species, but a mxture of two or nore
species of antibody may be used, for exanple, to

i ncrease the nmeasurenent sensitivity. The anti body of
the present invention can also be used in neasuring
system ot her than the sandwi ch nmethod such as in the
conpetitive nethod, the i nmmunonetri.c nethod,
neph:ronetry, e.c. In the conpetitive assay, the
protein of the present invention in a sanple fluid
and a | abeled form of the protein of the present

| DVENbLQN AhenELaticedn e mBl i(bredny agailsty)aptc.; and a
anti body, an unreacted | abeled antigen (F) is

sepak ated skrigfhoani mhi biody se biolptabath eingdbady iigens{BRS
(B/F separation) ; and the |abeled amount of B or F

i 3 sletaryiaedbotifadebyct netuaht of ¢ slablpestébedvts tred
present invention in the sanple fluid. The resent

r @ach i pnimaey haak inclyudes aa sbil gdirhastedsenrtdsyd ipnrsed as
which the 13/F separation is carried out by using a
sel sbtendertyi bodybodrs @ndane¢baprhadl- usi ng

pol yet hyl ene glycol or a secondary - 130 %ntiboqy nt
agai nstin laearmMbsREtEpei #eF3Y ralkb P oeRHe et 8F: Und 5 e
solid phase nethod_in _which a sol|jgd-phased antibody.i
usagensiony ipr ¢ r@plant i H6dsn{ & F8ifdrﬂ§§ﬁ8g)p53ﬁe§g’gk the

sol uble anti body is used .as a.prina At i hodk
s GIFPESD pARERR L ?Jbeoa&}m?estﬁ}égalgéfeasgé%@g%%g‘r o hint

ti bod I ndj t hod), .l n .t he . tId G r ‘the
e T A T i

n Invention In a sanpl e
fluidand a soll g phageds Brotel B0l bhecefi 88aMe prosent
|ﬁ92ﬁ?ﬁ%ﬁs§réxhonpe rfiveFy reacted with a given
ar{?ll\'lrg%tion in a sample 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 amount
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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of a | abeled formof the antibody followed by
separating the solid phase fromthe |iquid phase; or
an protein of the present invention :1.n a sanple
fluid and an excess anmount of. |abeled form of the
anti body are reacted, then a solid phased prote-i.n of
the present invention is added to all ow an unreacted
| abel ed form of the antibody to bind to the solid
phase, and the solid phase is then separated fromthe

liquid phase. Thereafter, the |abeled amount in any .
ofiupiel Hisaséen methed Qi B PEeHtle i Y FRE 1 Ph 2R EF e ©
level in the sanple fluid. In the ne hronetnéﬁéyge T

. BABLIRUIGE RSB LB <HHiRRATEIUTGHi th Pt pFoHlided - asTh®
result of the antigen--antibody_ reaction tinng%éggonoEa
i AYSCLHIEGE ¥ AN InERS H g R THE FarbURT - of Al
protein of th resent _inpvention.in a.s | XL
R e L kT S
obt aj ned,. a, Laser, nephr try utilizj I oyt
SOhT R g 5Ra Te Trkeb o BeHstt At B3 e ond

3BRLY 19 BREL A Fot N8RC- LIIBINGL OGNS0t MRS hO dethels

I catlion ne present

i B¥%%isgrberi_%r})élsl%éﬂnﬁgai’fmeaﬂ@r tiHdrahc6 Ui b @RSeOo the

procedures 1s not required. The system for assayi ng

t hg1 AL Pepledd@ndpeesent invention may be
establ i shed by applying the usual technical concern of

those rokidifghil) tde aitoshn @mddi tédONn "Radibemisuglssay"”
conditions and operating nethod for the respective
mekhdsshalFgudiiendetiai 1%574) pfHidebe Ipereral. teeduslchad the
nmeans, reference can be nade to the follow ng reviews
arRadteixisnoassay" (Kodansha, published in 1979), Eiji Ishikawa,
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.
"Immunoenzyme assay" (3rded.) (Igakushoin, published in1987),
Methods in ENZYMOLOGY, Vol. 70 (Immunochemical Techniques (Part
BA)), ibid., Vol. 73 (Immunochemical Techniques (Part B)), ibid.,
Vol. 74 (Immunochemical Techniques (Part C)), ibid., Vol. 84
(Immunochemical Techniques (Part D: Selected Immunoassays) ),
ibid., Vol. 92 (Immunochemical Techniques (Part E: Monoclonal
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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For exanple, see, Hiroshi Irie, ad. "Radi oi munoassay"
(Kodansha, published in 1974) , Hroshi Irie, ed.
"Sequel to the Radioi munoassay" (Kodansha, published
in 1979), Eji Ishikawa, et al. ed. "Enzyne

i mmunoassay" (|gakushoin, published in 1978), Eiji

I shi kawa, et al. ed. "I munoenzyne assay" (2nd eQ)

(1 gakushoi n, published in 1982), Eiji Ishikawa, et al.
ed. "lInmmunoenzyne assay"” (3rd ed.) (Igakushoin,
published in 1987), Methods in ENZYMOLOGY, Vol,. 70

( lomeupi @cheni cedn thechii quesl Ramt be guantifpeq withgg good
73 (I nm unochem cal Techniques (Part B) , ibid,, ¥P|-
7 behbtimdnhéyi caingddienpatidovPeit thg)Pressng. HNmg-ton-
64 (I munochem cal Techni ques (Part D. sel ect

| nml unoBsayaiyle, ilbita.e,SW@FPl@‘Q“‘FFHﬂﬂr?&ﬁ@rTFB‘gﬁC)’ Hiies
| o GRSSaRA VB! FERIS). )\ Chei BiEdnt, UG o5 proreit 6f Fhe

| hemi cal Techni Part, | : Hybrj an
TeEmiBlBgy dit PNONGET ORAFR AT BOECBER LT publ’ g™
by Acadenic P Publ j shi L ReLPPAY By abou
e A R TS et

the present. invention .o dHaptd 46 about
Wi %H o §868 RESASE |P t339°b§r %g%%@%?lﬂe@%nt ?body of g't%eou

present inventi iﬁ@é ds3 ibR&neheeni fige absence
me Hdﬁrg?r?b?géhgpﬁggaF% en}%¥h§ éxpression anmount .

(tdie ;appynt GRAA Ofe ReQteidipdind kan p& odedticnteli dahe
pfgigngggﬁﬁgﬁtfon (Degﬁngollin}é, TMASFE and LY-6K)

I N 5 Re REESENES10f nt edle coBROMATL D1 rhkbbtedkiny ofbohs
20% or nore, preferably 30% or nore, and nore

prafecabl ynahauin . 50% or nore, as conpared to the
expressi on anount in the absence _

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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of a test conpound, the test conmpound can be sel ected
as a substance inhibiting the expression of the
protein of the present invention. As described above,
t he substance controlling (pronotion or inhibition)

t he expression of the R 14SFI3 protein and/or the
interaction of the protein and integrin also pronotes
apoptosis in cancer cells and/or inhibits growh of
cancer cells, thereby is useful for preventive/renedy
for cancer. The screening for subst?nce contrqﬁ}kggte

t REPERBF EFS PRI the PSSR LT ProfEPh PIROBE c5FFiteq”
toi im | th [ f
S BP AL G P! B TR B b SES AT B e e Rd Che
tei . of th t 1 ti ' . I
pLeLeLrs of e, el venL o deperlaud shpve. 1
( alTountThoef ren%’}ll'% nge%@gg%&%%ﬁ%%gég)a Mt HoR& PES &I ng

of the presen Invention In t:he presence

f i Ao NTGLEN / d By )
g&%g? strHTRAHA f&zs%ﬁo@lg%glj&/cg g%eo%pb98§§§‘%§'ﬂ BYcabQid 1

nore, prerer nore, oOr nore

PLGE2E AR Mh i RB9YHg SO% Q-olPf & 8&ne@PPEELLE,t @ntihe - 133
expr essi on anmount in the absence of the test conpound,

t Bect &t 1 vey/HURRHN Us 1kt ahBe SR L Hadeds Ehsulshadces
controlling the expression of the protein of the

pPLaseattd MRAL boNcomdie i p es@Rirsen @Dk ot ains o £ pTIIAERISS
a nethod of screening for a substance for pronoting

t beotPDt @Gita imtepnaetn adkl sresamdeoand rvisbhte mf the test
grow h of cancer cells, and a preventive/renedy
sabspamee for cancer, the nmethod is characterized by

conparing adverse interaction of TMASE 13
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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protein with integrin in the presence and absence of
the test conpound. The interaction of the TMASF13
protein of the present invention and integrinis
detected and neasured by a generally used assays of

I mmunoprecipii_.at._i.on, ELISA (Enzyne-Linked

| ?2munosor bent Assay), two--hybrid nethod, FACS
(Fluorescence activated cell sorting), SPR (Surface

Pl asma Resonance) , fluorescent imaging according to
FRET (Fl uorescence Resonance Energy Transfe %

(Dual Poari Bethiosnof FeeprRiReCry ahd anet 55‘8 %ré’éné)&es
thereon etc., but the netnpd i S Qt |Iﬁ1%§ d et
aﬁBOPFO%Jai/l’ééaaﬁ?ff et Hoad/ Sdp 1615 G Cgange

protein--protein,interaction met od of

dEPEct i G 1 VE At Bes F‘é%s%ﬁ’?cielwzfoga%?réceof the" i felt
i ﬁ%gg%%%sgﬁﬁ%#]ac%l o0& 1n|tnt ¢ 8 'Irblfél?E‘lB omélltl I?:l%d 1ntegr1n

pro €ln'w te ri
d l a en
SRl g S S

SEhEefl fry 5?991?5&{‘ 534 EH@‘TM@E?I@tp%teﬁP%EQSir&ég&m

cancer cells and/or -inhibits growh of cancer cells

andqdr QLeVBRELVEL é&f@q}ioﬁg Q%trﬁé&elrfe@ran@&jw@éred By using
which the nmethod is characterized in that a TMASF13

peayebn @nRd rehhe@ iddscWeb&d keflvel.n the presence and
absence of test conpound and then the |evel of

I nt er actdroRxehplidie aThdShdnngt efntke tintiemtegiom of the

under two different- . conditions is neasured and

COMPSFEY chytesh ngf thaypfsenheimedhioids: ded ciritieadinbeare be
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 antibody) for
integrin. Hereat, roles of the antibodies for the TM4SF13 and

integrin may be reversed to one another.

(iii) in yeast two-hybrid system, in which the TM4SF13
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For exanple, a neasurenent of the interaction of the
TMASF13 protein of the present invention and integrin
can be carried out as described bel ow specifically. a
test conpound is added in a m xture of tagged TMASF13
and integrin, a product: ixrrnunoprecipitated with an
anti-integrin antibody is signal detected using an

| abel ed anti-tag anti body, and the interaction of the
protein with integrin is quantified and anal yzed.
Hereat, a protein to be tagged may be Lntegrin. (i)

t peoantn Fody ihbegmivn SFP3UFed RidHekeds tRPE £61 PHEPhase,
a mxture containing theTMASF13 protein, integri .

2 inssracomotinie SURIGPT e Bnd dreppen (ooabdhei¥1da
".nt:eraction of TMASF13 gro eiQ m@tgbérgﬂﬁ%rin IS
qERAt PRRBFesndn abt PAEG S ﬁﬁgéll§ﬂ asgay Whi ch
detects with an anti bod |_abel.ed i_body-)-{f o
i nt egri (71 Het B3% Pr?af%%é/Ei% ata%%Sta%?m?p%gl igégay?%lrl tQ%%reSSl J
"i'MASE1l. 3 and .integrin .eye labeled
afGen&M SIS O iRt §%lfa%¥ﬁgﬁﬁﬁ'Ks%ifﬁhﬁﬂ%v%mahich

the TMASFI 3 pr.of si | Nt eQh-B 858 ud3 g FRicEheind
as EIE D P ot eé?l?hea i%@éaﬂgﬂlo%ggﬁe t he TI\%SF%B

prt%teeilr'{]teat%%tkg e itHeips.co%é@HtiI{ci @Qte d1 &Baﬁlﬂﬁdfﬁ.éd and
the ‘presence of a test conpound. (vi) in the presence

of a1 ggé‘cggpound,_a cell expressing the TMASF13 or
integrin 1s mxed with respectively labeled integrin

or TMASEL3;n, and abeb&stLek b destdpingotad, tsé mY4FACEPT @lFrin

the interaction of the protein and integrinis

quantiht besiard i san@éymed tera metal surface, and the
interaction of the protein and integrin is guantified and
analyzed using SPR.

In addition, such measurement can be performed by
quantifying and analyzing the effect of the test compound on
a function of integrin (e.g., signal transmission, binding to
an ECM component) .

Examplescﬁfthetestcompoundincludepeptides,proteins,
non-peptide compounds, synthetic compounds, fermentation
products and the 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
substances, etc. Examples of radioisotopes are 11, 1y,

[3H], [*c], etc. Preferred examples of the enzymes are those
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(v? in the presenc:e of a test conpound, the TMASF13
protein or integrinit is adsorbed to a netal surface,
and the interaction of the protein and integrinis
quantified and analyzed using SPR In addition, such
measur enent can be perforned by quantifying and
analyzing the effect, of the test conpound on a
function of integrin (e.g., signal transm ssion,
binding to an ECM conponent) Exanples of the test:
conpound include peptides, proteins, non-pept:i.de.
C@RPOUNES stayht hatd taconpaundsr tpewehitaricohviiprodtiéfs
and the like. These nmay be either a novel substance

Ofi nwehde Bream: Substancep-Exanplidssef al hbbinmpheygadrtsse:
whi ch are enployed for the aforesaid nmeasurin
nethoslsdassi, ngal atre [dehydagaenase  apC - r ZIPBPST e&he
enzymes, fluorescent substances, Iuninescen% 1257 cin

[ £30ddescent substanvessinetede ELERBEERHNSr 2l bP<Gi6pEs
are ['11] , [14C? , etc. Preferred exanppl es fstgg ances
ensyhekoaeaatRostEC - -Exampdeenat Wfe L EPHNI S ANd  have a
hi gher specific activity, which , . . . ]
| BEPUGE(308 aicad PRI Ya et YR GG e ok feE 10y RGO ©t°
phosphat ase, peroxi das mal.at e .deh &l&d
EXRRprediaFe ¢ AP 4 dor 825%%0)3%}’6& gn%g%c,toﬁqﬁgﬁgghée 2%

EXERDIZE BrERg ThAT RCaarY CnaT areasrs ar e ol
I um no'the%r ‘El}l/eatl!n\é%.’\flhﬁlgi fn%rtih'adsl é’fé gi%@h@ed &L the present
invention, setting of special conditions, operation, and the
like are not required. A measurement system for
protein-protein interaction may be established by applying a
usual technical concern from those skilled in the art, in
addition to usual conditions and operation method for the
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 can be guantified 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 protein and

integrin in the absence of test compound, the test compound can
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Furthernore, a biotin- (strepto)av.idin system may be
used as well for binding of an anti body or antigen to
a | abeling agent. Wen the individual nethods are
applied to the present invention, setting of specia
conditions, operation, and the |ike are not required.
A neasurenent systemfor protein-protein interaction
may be established by applying a wusual technica
concern fromthose skilled in the art, in addition to
usual conditions and operation npethod f é ction of
r bspegtdarednes rﬁacﬂleF@r‘c%{é’(oé.‘ltlrgléb%%tthtehég Syeneral
tec:nn:i.cal neans, general remar ks, books or the

| THASELh PBetaEe ot "tF@f dt-ence. As described above,

the interaction of the T144SF13 pr.a 1]
can be & &@a‘?’ﬁﬁelepéagv\ﬁllthogiaa Bénvst |lvn%%§/lglglggphlg>£(g%)é ehe

the (d7 ¢
T%%B%gl( &fo{%g{? ?P%gelr?% £ h?vendc'lo\{'\ihgg {ﬁpsegarfttgg;@%éﬁldé

egrin resence of

B GRSt D BL R £§9%%r LOCK SASRM nbY £ 2DRUItpRQUnE

ﬁféfera ou 0% or nore, and nore

pr.ef er abl ?I‘ﬂmﬁgé%%f 3 JPLRe PSe £OMDNGENT DT Ray be

|nPerac |o rotern and inLegrin in the

aqggf%l.ee zn"ﬁtrlf?é@% negny thbend &Sl seempaliadocan orlidady be
be se s a subsfance controlling the interaction

FIO‘TM:!L% PHO &irh 3Rdai 64BN (wakim-Bheoder eemnaly deltl)
the present. invention conprises the protein oi:

t Rep R BSYH prB¥EFdORher prdiseipalcti ghripsap]t pg@ptide of the
(herelnafter nerely referred to as 'protein of the

prasention R¥eRbow@N mMentTheepr otein of the present
I nvention nmay be

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 protein 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 substance (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, is useful as a

safe and low toxic medicament such as agents for promoting

apoptosis in cancer cells, agents for inhibiting cancer cell
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.isolated and purified by any nmethod descri bed above,
or may be provided in the formof a cel

(war m bl ooded ani mal cell) capable of producing the
protein or partial peptide of the invention as above

ment: i.oned. The screening kit of the present
i nvention can further conprise the antibody, or the
sense or ant -'-sense polynucleoti-de of the present.

i nvention nentioned above, thereby neasures the

expression anmount of. the protein in cells Cﬁgablecggon
poodueh my at REeRNGEEPATBReDhEISREsENt GPRTERt 1o 'The

screening kit can optionally conprise reaction fekal
blceBRe gL BRAT AN CoORa P B e rp,rOFg%%ﬁ ?%Iééérréa%e th,a% 2
| abeling detection reagent, and the lj.ke:, 0. ,
adareehn BBStEhe GOGTE. MeRtT &ife eﬁg:?ftls} ggﬁchiéksutbsctagﬁgé

which may be a free fromo , : ancer,
i( SRILBFR SAHBT efﬁflélgs?% Cezfdd;) %fgd(g%t itc\?lfl%mofutte i.ﬁglghtp})rcotnecien

?{;?gat ne.pr I%%gn%enslettr%glggkoga%m CQh??&i@%a‘ﬂQ@@% nfﬁnedl')éatic

§¥¢r¢€ or the screéning kit o

i r(]:\élggélicoqiraiiﬁ ﬁ\ﬁ'{gglu,l pisod tlﬁfﬁre, @Bel.i Ob/ﬁéﬂe@é'hrably as

nmedi canent Suc S ‘agents for pronoting apoptosis in

c %@‘ésﬁn@ﬁ}é/§emw Q%}én{ O ok Yt iddgceapaanhgaalncer13®lon
grom h or a prevenfive/renedy agent for cancer (e.g "

CLARer CHICREat DI @BRer, (MAEY. Eanddi)g peaocertiprestarte
cancer, esophageal cancer, gastric cancer, liver

campeery biliary tract cancer, spleen cancer, rena
cancer, bl adder cancer, uterine cancer, ovary cancer

t est i culrireCane efompbhyitobd Ceneed £s pelricriagdi BY %%Hébﬁbe
brain tunor, blood tunor, etc.) (preferably as

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 film-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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preventive/ renmedy agents for breast cancer, |ung
cancer, colon cancer, prostate cancer, ovary cancer,
pancreatic cancer, etc. \Were the conmpound or its
salts obtained by using the screening nethod or
screening kit of the present invention is used as the
agents for preventive./renedy described above, the
conmpound and the salts can be converted into
pharmaceutical preparations in a conventional manner.
nor exanple, the conposition for oral adninisg&_%iggs

i Rahlides reohon e [LngettRpree PAPRRTHNC Se pEerR T Cally,
tablets (including dr.actees and fil mcoate h
t abbet &he ipijecga,lblgarmaééﬁIOB%WGWW&P%%E?‘?%ES,WS sue
capsul es (including soft capsules Syrup, | si ons,
sasptwﬁﬁaﬂﬁ§9u%tc§UbS&§Hn%9Qﬁnni9§F?%%ﬁ?q%édghaﬁﬁ?gctured
by publicly known met hods and.cant aj 4 ,¢aLL{ € foular
dithbeFrus R aBx ER B EAPRE o Vet i%%‘éf"r‘%}psfrseé’ ?n the field

of  pharnmaceuti cal reparati . ofndvhe
carpreridys. B%Ci piTBﬁgef%IrJ etcat%?g(?sp‘!gﬁli)zﬂlglggté%sen[,1 ygt ar ch,
sucrose, . magnesi um stear et o pliédEving,
cBﬁEB%’FGEqB%%Fgﬁo P leC?L I r?olwélg anrd%ﬁ% rat%)o?] are

i nj ect abl e pr epar ati;Q0S ng SUAPQSHOLhES or eheir Thelts
iﬁ%ée?%é%qg’pPép%#éﬁ%%ﬁ%gn y incIEde dosage forns such

as, LNL[,AVENQUS, SHRCULAREosSaqiddus! Aasdtaneausilanediun
iﬁtranuscular :lnjections, drip infusions,

| nLEaaktiGuhay uddd 86t aRSct Bire. ThesBeiagueotalyjegiun for
preparations may be prepared by net:taods publ.i _cl _y
knewhetr { s, eXREPE &rehyféit ss@hplag,physiological saline, an
isotonicsolutioncontainingglucoseandotherauxiliaryagents,
etc., which may be used in combination with an appropriate
solubilizing agent such as an alcohol (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 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
bepreparadbyblendingthecompoumioritssaltdescribedabove

with conventional bases for suppositories.

Advantageously, the pharmaceutical compositions for oral

or parenteral use described above are prepared into
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suspendi ng, or emulsifying the conpounds or their
salts described above in a sterile aqueous nedi um or
oily medium conventionally used for injections. As

t he aqueous nmedium for injections, there are, for
exanpl e, physi ol ogical saline, an isotonic solution
containing glucose and other auxiliary agents, etc.,
whi ch nay be used in conbination with an appropriate
solubilizing agent: such as an al cohol (e.g.,

ot swtndretesbbty el el UG Ly = o
aga%gggfggagyggwgn%ggedd;ggg Kb %ﬂaﬁém
SRR LR Fr Ry B B SRR o
béﬁfEI%Ulesglcg%#rpoZI ;9 & %tet%“‘:hr}?es aﬁS&ﬁé’u ofPENZ 0 Besaid

e injection thus prepared is

uégrg%&}/ntc{ é&lt%%é&ﬁ'h&%%??& '56\;6350 @H@ SH!E%OSIQE unit form;

rectal” admnistration may be

pgﬁ(ﬁ)a:{tgngggglf%l RO st pe WQQFQéldltlS{ $al the form of

descri ove Wwth conventional bases for

SURPOSI R i 884 AFANbageRysior thBeophar maeast i cal

conp05|t|ons for oral or parenteral use described

above @hehpeaRedibAt @ skdQ bephabsacenatyi Cakther contain
preparations with a unit dose suited to fit a dose of

t Ben@ctdcte ve ngoredinent s. wBleds whey dose pngpadeeians

i nclude, for exanple, tablets, pills, capsules,

I hheetdcanen Wismpiowd es@pommpesctmadesbom due Tieeb kansting -
of the aforesaid conpound contained is generally 5 to
500 ny Speredosagbaunatedivianl papdaration Spes edkiiipes is
to 7.00 ng especially in the form of

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
on its effect, target disease, subject to be administered, 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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injection, and 10 to 250 ng for the other fornms. Each
conposi tion descri bed above nmay further contain other
active conponents unl ess they cause any adverse
interaction with the conpound descri bed above due to
bl endi ng. Since the pharmaceutical preparation thus
obtained is safe and low toxic, it can be
adm nistered orally or parenterally to hunman or a
war m bl ooded animal. (e.g., nouse, rat" rabbit,

w ne, bovine, horse, bird, feline, can

heep,
2ioeefgﬁubzﬁﬁ%%ﬁs@éﬂml@eétsredrhsaa%%tedb?e%ﬁ%e %fo%poﬁ}h%“ §he

dlsgsaé‘aenc{ﬁ%?var%e Ui Erer b, TG e eeEbicy of
qafarblrfnﬁat 1@ }%eﬁtggesenocr 1§v§nr%o djl%,ggge}ﬁelygggrﬁ#rﬂ%%red

expressi on an activity o

éﬂt @lﬁé‘ f%grm &f anpg_ﬁig&!abll néf&%ér%r{iioﬁ Qéaé &Y adult (as 60

m ni stered ur pos treati ng breast

CRPGHay &QPg}&Q"EQP%e%ukﬁoé %@lﬁréastlﬁgrﬁf@a%tte&’:@ﬁcert Oit
the adult (as 60 kg body weight) generally in a daily

d% eadxﬁa‘nt%eea&s QoL afdmll@@tém,ther ebfsAbly oabott 212 tia a
0 ng, and nore preferably about 1.0 to 20 ng. In

pam@l@aalse aFThpd 1t babi A abutSB0GhE POSERiL1vt Bieout 0.1
i nhibition substance nmay vary depending 141 on a

subj &sdutt 20 ey, adatnhst e ped fetasgetabdis ease toetboutidnmg
the substance that inhibits the expression and/or the
aetdayi, toy ofjecthen pootagicerdfestibe . priesearttheirraremtailospecs es,
generally adm nistered in the formof an injectable
pteparatrespotdindheloadubs ¢ased0ed kephddy kaevghght) dagr be
the purpose of treating breast cancer, it is
advamisgesad- t o admi nister the conmpound or its salt in

a
(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 antibody 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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singl e dose of about 0.07. to about 30 ng, preferably
about 0.1 to about 20 ny, and nore preferably about
0.1 to about 10 ng a day, by injection to cancer

| esi on. For other animal species, the corresponding
dose as converted per 60 kg wei ght can be
adm ni stered. (4) Di agnostic agent for cancer The
anti body of the present invention can specifically
recogni ze the protein of the present invention, thus

can be used for ua tifying the, pr [ f 1 -
pPé%%?ﬂt LAY %?ltﬁoé’n n Iz}let%os = faflulfp OO&F%cgeg @eca be

sl f aneer,
ggb?%éoss%gn }gafrtet%%legg e| z o¥§1¥1%§1@gfe(é Iaat cbﬂm o] fnS,

pr hé present invention in

i“g hst‘F (I;aenc‘rjler:]rt Illgl%gy a%fcegchz>|rog¥§£‘é Eg&éﬁ%é@?ﬁ%eﬁb@\éﬁcéﬁ

an expressi on he protein of the

égsc‘@lﬂtc ch&—gl (irlvleg CQI%JEal b(iﬁﬁ_‘apﬁ 1%l BgEdy, spleen

ng ouf an i nmmunoassay using a biologica

Sp éer@n kBab- caaneQOdblm&%'T%an@étﬁQJteliIJ_QQS(yanc&‘ILC pvary
collected froma test: war n1 - bl ooded ani nmal i nstead of

Usifga t&8licugapalireef edual ahdelte grmetreaniofcanier,
present invention, thereby the nethod can be used for

di agN0Os S0 Of bTadE emot | Sta. ) F esthiveod tilsg fomemeles apen
when increase in protein of the 142 - present.

i pvefHd antipet he specinen is detected, it can be

di agnosed that a to suffer from cancer (e. g., colon
cancer Simbt®ast, lmanseng thesgneancantipepsd aPéY%‘éﬁ”kGé’rtlde
esophageal cancer, gastric cancer, liver. cancer,

hbf : theer yntrea’ciorcaménon@@lme éﬁn@e‘.?roqeeﬁél PEHHIer 20
bl adder cancer, uterine cancer, ovar

t enomuHlak y Qareer abnaiyrdi gy Caricehe Dﬂérﬂ}‘r Igglgl,& @nggﬂ&rég 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 polynucleotide of the invention is used can be

performed by, for example, the publicly known Northern
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brain tunor, blood tunor, et:c..), or have a risk to
devel op them in the future. Simlarly, by using the
sense or antiisense polynucleotide of the invention
menti oned above as a probe or priner, an abnormality
(gene abnormality) of the DNA or nRNA encoding the
protein of the present invention in human or other
war m Fl ooded aninal (e.g., rat, nouse, hanster,
rabbit, sheep, goat, swine, bovine, horse, feline,
cani ne, siman, chinpanzee, bird, etc. ) can be
deyectddatTher efuane i teheve BTy RGRI e‘?ﬁﬁ'@éc?saﬁ%‘@f’ul as
a gene diagnostic agent for detectin nplifi Cﬂ}l aon of
DhAL eYe-speet Bxurbessi PER-DICHRRAZY et aﬁaayf
particularly as a diagnostic agent. for cancer. The
pokyrrasiiont ﬁ@@bn@@&rggL?lﬁgsﬁ%t 8Fh of the present

i nvention or corresponding antise i
not parforceraal?| Pi et HE 8rf| St%e haggﬂ&loztatqgﬁ i

requi red as a probe_or for OUt e s
bagg%t%ﬁatﬁ‘ﬁ?é?p P’T;ﬁ‘ef%wé ’g;gasg £1|° %gggglfa%ﬁlog‘s%%l

whi_ch th . t ein
.ﬁ'@ngeeﬁ- e e s, §’?Jﬁe%‘“ e b

bl | k agnose as
g’ 'uet glﬁce tR'r#%%n Igjg& éégg%gzqgg?gﬁéeagpgmfldc

QR suf%Rr%%gm can&@é% PS> n cEnassayreRMNaSRncer, lung

prot ect 1 on assay, L'P assay, etc. For exanple, as

nggéégﬁ(ﬁ} <Nor & herdechy be ESbizafdadncficejuaptictat i amncer,

RNA fraction extracted -fromthe cells of
a1%&%9}19@9,691ﬂﬁﬂgﬂ{:radﬁleémcémc:ﬁlﬂm epreas st logfancer,

r In
pbLoL;ceidercancer,uterinecancer,ovarycancer,testicularcancer,
thyroid cancer, pancreatic cancer, brain tumor, blood 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.

Forexample,theso—calledadoptiveimmunotherapy,which
involves culturing potent antigen presenting cells (e.g.,
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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of: the present invention is detected, it can be

di agnosed as to su:l-ter fromcancer (e. a., 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 tunor, blood tunor, etc.), or have a risk to
develop themin the future. (5) Pharmaceutica

canpidsi myetdley prooteéilh ofnaerecpteésent invention Since
the protein of the present invention is overexpressed
in canfée, ptéteimpdt ehe REesepe RN tAeNaCRA ISP Pe
vaccine to activate the i mune systemin satien%s “@EPt
cafetristeged EranpiiEnal e W) e ™adspfiovas, rat, =4 ’
I mmunot her apy, which involves cylturin Qten% revent
afitignspfelsentong*eeris ?%."“g‘f"“,cu&@r?d:reipgirg tet F8Pn
the presence of protein of the present _ipv

aPF oW g3rem ER0EHgUISH 9t he®Prdt &7 C%ﬂdﬁrﬁgﬁgpgﬁéeﬁ% tltgf%%

cells back ipto the body of .a pati ca fer -
pEn e P PR G ot r e, ST BoBR e EPsE DRk T Gt Re

ggg%?lf %%Q?ell ,ngll}fiearapgraj%%t Jia}?e§éﬁ§tﬁtl%teg)ga%cgr9 %Ielnﬁl cancer,

0 'a“canc .gen whereby to

kkh£d éygéﬂbegsl‘égri QL?bOaP}c&ﬁ@bfﬁﬁ%ﬁﬂﬂcularcancer,

gg%aﬂg
i nvention can also be adm nistered toamamual ;e.qg.

h'ﬂ%ids LThaD,, MRUSCeat A cahdbh] tbraisWw@)r,SBleby tufor,
exa

e, asS a vaccl ne preparation to prevent or treat
agcancer (e.g., colon cancer, breast cancer, |ung
cancer, prostate cancer, esophageal cancer, gastric
cancer the vaccine preparation usually contains the protein of

thepresentinventionandiaphysiologicallyacceptablecarrier.
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:suspendedelaphysiologicallyacceptablecarrier.
Alternatively, 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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l'iver cancer, biliary tract cancer, spleen cancer,
renal cancer, bl adder cancer, uterine cancer, ovary
cancer, testicular cancer, thyroid cancer, pancreatic
cancer, brain tunor, blood tunor, etc.). The vaccine
preparation usually contains the protein of the
present invention and a physiologically acceptable
carrier. Such carrier includes a liquid carrier such
as water, saline (including physiological. saline)

buf f er (e g., phosphate buffer.),_ alcoho
esRakbing 268t he - va@%??l%sepr 3&&%5%.%%0038# ’ be %r)épar ed

according to a conventi . _net hod .of rh.ng
aaddtelHe Hor Epariaten” O? t%bee REFEFT tHE pr o?Jl aa?{LjpoftlhtQ he

present invention is dissolved or i
pm}g?b(?]d@lga fL agggg‘bq) aJE:ralrerI erks‘}%%?grgg%’t ;E\Illglvyacc1ne

rotei n of onand. cvtoki
p F?§ §$?ﬁ Bt Ay alasc? c e q%el < %\résﬂetlrh Eag Q%etmggs ars atyetloyl/< e

preparedn1ntgrigggu?§é§ﬂaéﬁ USE) e 18 -¥2GGI N1-erferon such

prgp%raF|on nay ornulated with, for

g)é%urﬁlltee’éﬂ gron ui\f?retr}h(aﬁcg th@b?%@@mmgf%é‘ﬁngﬁbody to

a preservative (e.qg.

thiger os@lin gfctﬁe FresehfSisRaithoAg agent. (e g.
gl ucose, benzyl al cohol, etc,), in addition to the

prot ei ek ﬁgéhKﬂéeSeﬁiccﬂdevﬁﬁépéxﬂtrahd tihe protein of the

physi ol ogi cal | y acceptable carrier. Furthernore, the

Vaeekae: ipfepelat inoly Beyuaddorbd tbornul et gorwi t ot HaoF be

exanple, a cytokine (e.c;., an interleukin such as

i AbhaExte®tsi Bnmamdanttarf enoigelichty. The protein of the
present 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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as interferon-y) to enhance the production of the
antibody to the protein of the present invention.

when used as a vaccine preparation, the protein of the
present invention may be used in its active form or
may be denatured to enhance the antigenicity. The
protein of the present invention may be denatured
usually by heating or treating with a

protei n-denaturing agent {eeg., :ormalin, guanidine
hydrochl ori de, and urea). The thus-obtained vaccine
prépes ani ortalsapowxiortelnAd ahpwf eRARY ¥ yesks to 6 months

adm nistered in an injectable forn1_ eécg,. ,
stibcinarrssgstye prrdugchernebddryantH¥Huscul arly, or
to into or near a nmass o0: cancer cells._ The dos;ca of

t he prdtigica o FH@SE%%ﬁtaqtn?’é‘?ﬁrieﬁr?l\Vﬁwea§al88pecne<fitﬁgi;n

on a target disease, a subjec% t be.adnigisgg&gg%b&%e
r §Pe o orRngami Y SR EaGANI et IExA €7 For ’

bcut . admini strati f 1 tein.of. L be sgen
SEBASHE PROCFIT 67 1 BACCHULPEPH T oBantor 1Y ky 29t
baody .wei ght) _i i nject R i e
B N e A L e i

abggéerloc%ﬁ‘g,taocc%bf%q@ 3004, 9p, The adui i stdahi 9 Arerlly
t [ Z6h ey b

e. vaccCl ne prepara y be. carried out once, or

2ag§n£[4i%lt IORSc4+ N total approximately in about every 2
weeks to 6 nonths to increase the production of the

=nt ;i bagy. tpl 186 Lhet M 18sGavtael seppidsskvetgpared
agai nst certain i nd of cancer by interacting with
| At egrdHA rascaesildibgee@homeons similarly to the antibody of
the present invention mentioned above. The dose of TM4SF13 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.g., 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,
preferably about 0.1 to about 10 mg/kg body weight, and more
preferably 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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TMASF13 protein or its, partial peptide can be used as
an agent for inducing apoptosis in cancer
cells/inhibiting growmh of the cancer cells,
accordingly can be used as a preventive/renmedy agent
for cancer. The TMASF13 protein or its partial peptide
is prepared into pharnaceutical preparations
simlarly to the anti body of the present invention
nentioned above. The dose of TMASFI3 may vary

@gndlng upon subject to be adm nistered, target

, condi ti ons, route of adn1n|strat|on etc.

For ex

treatlggﬁbf%Q@htgﬁﬁpo ch 8?%5 €§%€é¥€heTMéﬁ€%3orfts
o BT BRIERSS 5 BE hREise 98BS Bony uigRe
RO e e e

V\@h&rgbs\( I@Eaﬁ‘l%%uﬁsecﬂ'ast Op PeJd TR 6 AB¥me Y £h &K @ARLY RheUE.

t1 nes/ day, I'ntravenous injection. |In other

panepbeyalc1apdi 9k elan b@diﬂnﬁhitsﬁéliéd)ﬂm th8€oageorexampee,
adm nistered in a dose corresponding to the dose

gexeFesaboMereMen ther cendhéiéOn kéntesped ahl ypEevetete
the dose may be increased according to the condition.

( byorhrat-maaeitt teala pebhatd hgvpod Wnpebeotd decencodt ig a
- 147 TMASF13 Simlarly, the polynucl eot Lde encodi ng
t bl ITMMSELI3j cart itbsbpaadnialispepeddemderbblusedhal so as
agents for inducing apoptosis in cancer
ceddmfichhpbide icag geomtdpaofedcanterphpepseutical

preparations similarly to the antisense polynucleotide of the
present invention described above.

A dose of the polynucleotide encoding TM4SF13 or its
partial peptide may vary depending on target disease, subject
to be administered, route for administration, etc. For example,
where the polynucleotide encoding TM4ASF13 or its partial
peptide is administered for the purpose of treating breast
cancer, the polynucleotide encoding TM4SF13 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

The present invention provides a non-human mammal bearing
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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thereby it can be used as a prevent ive "renmedy agent
for cancer. The pol ynucl eotide can be adm nistered in
the form (for exanple, expression vector) that is
under a control of an appropriate pronoter (that is,
a pronoter having a pronoter activity in a cell of
subj ect to be adm nistered) preferably. The
pol ynucl eoti de can be prepared i nto pharnmaceutica
preparations simlarly to the antisense

ynucl eot:ide of the present inventi.on descr.i bed

aEB%eeXONeeegé W ians B%ﬁmah@oPF%%e%clélaﬁﬂlesms

t tial tid d di.ng. on t t
i seacdn E‘Lb% ot Boe S AL o GFO Y aaEe o O

] { F
o B B bR e R B e present

pe s _adm ni t he purpose of treatlng
brgas%logaﬁﬁ ltsfﬁéﬁégﬁyﬁggleotlde encodi ng TMASF13 or

115 %%grgﬁ{gn ggeéé%dgsﬁgemf a&ﬂeyreqqhnmé $BL 8L O rABmal

adul t I'n a daily dose of about
0;4 19,409+ 00, (7) DNA transgeni ¢ ani mal The present
i nvention provides a non--human namal bearing DNA

en§P‘i‘h@gm£rﬂ€ale)éQﬁSB@i&§g ROt L) N Werbhs HeLsRABNt is mouse
invention (hereinafter abbreviated as the exogenous

DhA wft ;t Begpresent invention) or its variant D?JA
(sonetines sinply referred to as 148 the exogenous
vad) antebBbifoofanitheepr@senhthaiweny itbr) exddratoussPNA e the
present invention provides: (1) A non-human manmal
beesdemg tieerexogenonss DiAieht @ préseneble MEesHIHTSORI
its variant DNA

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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(2) The manmmal according to (1), wherein the non-human
ma- al is a rodent; (3) The mammal according to (2),
wherein the rodent is nouse or rat; and, (4) A

reconbi nant vector containing the exogenous DNA of the
present invention or its variant DNA and capabl e of
expressing in a manmal; etc. The non-human manmal .
beari ng the exogenous DNA of the present invention or
its variant DNA (hereinafter sinply referred to as

the DNA transgenic animal of the gresent i V%ﬂ?%ﬁ@hike
cantbe prepdrcedeby erididPEQERG & FeSPPeES into an

unfertilized egg, a fertilized e .a.sper
ey RPN GTerGRAE ol 1 HELE i ABH Q1A g6 T el - eqy 17t

thereof, or the |ike, preferably i ..enhr i
SERBESHh LREL Sob PO BMTSr & Honk PUdan g cetie

ferably in the single .cell o fentibizes a
Ty 15 e AP dePRPTY BEFS BT nd B e o hhace)”

; L g | ansgenic
ROy e B Pt A P o e Ty e e e e e

the |ipofection

met hod, t a ' ' hod, the=.m croinjection
n@Pﬁ%%%(yﬂghﬁagg%%%gnqgggnﬁg?%od, t he DEAE- dextran

met hod, 1A S0 hd hohShRSShi® ] tat chansected imelude
desire )gé%égﬁgus DNA?of the present invention 149

i %%91ﬁe§9€1§£é9 sGELD go@t) Y Or Q& nes félsisee @elnea pig,
or. the like by the DNA transfec.t:ion nethods,
a'ﬂ@%ﬁ%%éré,‘ 8 cthe-dusansfor nandve hai , qetdfegukd e rodents,

tissue culture, etc. In addition, these ce.l.ls my

beshusesh W thckhee ahqves7riesT sicbedn geifiZnatrait ] ebg- afor
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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publicly known cell fusion nmethod to prepare the DNA
transgenic animal of the present invention. Exanples
of the non-human manmmal that can be used include

bovi ne, swi ne, sheep, goat, rabbits, canine, feline,
gui nea pig, hansters, mce, rats, etc. Above all.
preferred are rodents, especially mce (e.g., C573L/6
strain, DBA2 strain, etc, for a pure line and for a
cross line, 36C3P, strain, ;DQ strain, E(iD2t strain,
BALB/c strain, ICR strain, etc r at W st g
etspepibicaliy Plike, r%ﬁ%énﬂhégp%rbé*ef“i?ﬁl ' Bpaec i

:nt:ogeny and :life cycle and eas Bal
stsszhabetwﬁlonowﬂér esb?ﬁaaﬁﬁaeFtSn ° Qﬁgfg%ea%égm 2

"Manmal s" in a reconbi nant vector that can be
ePpPessed in the manmmal s include the aforesaid

non- human mamal n of
the pr eSBnEoTAVER: Bt P SFgﬁ?‘%‘itﬁﬁeWg‘f%e%r °e°

present: in entlon th [ nagg edempli £ikd
fﬁ%%ﬁ%hﬂﬁﬁﬂ ?uﬁeﬁphe %E!é%t 20 % ;

the present invention

g{]er enbﬁ%mggf%ﬁ?aéggeéjé{ 136 DO RoRURRP rEBETRY she Fhaction

e pres i nvention includes those

S lfLn ¥ %%I&mt&@ resdht abiveAtieic.) in the
%yt se%%é%%gbo t he orlglngl DNA o the present

| nvent | B 180 SRECHIA G2l the PAsertesuv¢nnigorf mayrbbagey one
addition, deletion, substitution with other bases,

et gr tﬁegeaééﬁiﬁeﬂckusﬁsaEﬂﬂmmbmabf DA saFiRe SPabIRIY mElr ©OF @

DNA is intended to nmean DNA that expresses
different species from, the target animal. In transfecting the
DNA of the present invention into the target animal, it is
generally advantageous to use the DNA as a DNA construct in which
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,
etc.) 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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t he 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 of those derived
froma mazrnmai of the sane species as, or a different
spec:i_es from the target animal. In transfecting the
DNA mfent hen prigsent are setichroohi it ltihdet brgetplasias ,
it is generally advantageous to use the DNA as a DNA
corstaidtts | subthiildh-déshierddNAl asmidsgatyedsdadmsitviedaplasmids,
pronot er capabl e of expressing the DNA in the target
anibaglter Fephageanph@) aisnAt pleageas eeofovinnarsf seth .asgMpheney
human DNA of the present. invention, a DNA transgenic
marksiketipayiaiepr elys e santh enbidd viruses pe@dseatvaccinia virus,
invention to a high | evel, can be prepared by
m QPEPHPEiEtisngeta. OMA theAst TertoTEe. Egcherighdp opolietderjved
ligated with the human DNA of the present: invent ion
dow@EREdin \BaGiddas ppehiotldns dppived aﬂ@sn@ésab% of
expressing the DNA derived fromvarious mammals (e. g.
PapbidsivesdnPhas i i REC- gRThar gfegablnamiter s,
rats, mce, etc earing the DNA of the present
i nvent i SYRLGAI 9 H %}ﬁﬂ%g&ﬁg‘“%ﬁs thed FeaRh2BNE Ghft ONA
fertilized targe on-.human
ﬁ%resfsé??ﬁf%%&a{’%%gag’f é%ﬁ? o6 8ﬁ°%&r8r‘§% P&V* figived
PEQL & ei S %Ses Z present . 151. nventt on, M Qo1
ESCRer T dMisESc OFT 9 der VEGT IV AEHF u<Y tBEeR Pvérus CRPNSH
S ed l.asmi ds east - derived
ook T AT Y (UG P nbes iR vizee.

Matoney ané e&kﬁ ”‘Béor}{étre‘{% a8t Srea PG AU TBLs VhdriRER BHGln,

as vaccl nl a
rabbits, canine, feline, guinea pigs, hamsters, rats, mice,

etc.) , for example, promoters of albumin, insulin II, uroplakin
II, 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, tartarate-resistant
alkaline phosphatase, atrial natriuretic factor, endothelial
receptor tyrosine kinase (generally abbreviated as Tie2),
sodium-potassium adenosine triphosphatase (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, thyroid
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bacul ovirus, etc. O these vectors, Escherichia

col a-derived plasmds, Bacillus subtilis-derived

pl asm ds, or yeast-derived plasmds, etc. are
preferably used. Exanples of these pronoters for

regul ating the DNA expression described above include
(i) pronoters of DNA derived fromviruses (e.qg.

sim an virus, cytomegal ovirus, Ml oney |euken a
virus, JC virus, mammary tunor virus, poliovirus,

etc.), and (ii romoters derived fro ' oS,
( m%ﬁ%da%eafs'ﬁ?%&? p@ﬁﬁ’r%’e Chedp i€ é’?ga%%%r%e\gg%;cggianmﬁ

hansters, rats, mce, . etc.) . for ntPERID LT Sand
off aF B #2098 AYPRTT Ih,eah'?{ogﬂaél?lsh myﬁflg,qqg#ggst ase,
erythroppoietin, endot.heli Msshiahscremgime  kinase,
gldral™fibti alsalrbyslécg?édﬁnié Eﬁ%fel n, gl Ut it hi one

S-.transf pl.atglet -deriyed @HQwhh(eot, osexily amyloid
keratin f@%hﬁl’ gﬁlg K14 col | aggr% types | and I1I,

cycl ic AVP-de in PROLELAL Kid1as@ob8h Budilei b, actin,
dfé’f“?% ?%,eq ﬁ‘??g?ﬁ%léﬁ'r esi gt alnt al kal i ne phosphat ase,

atﬂﬂeﬁko@ﬁééﬂ&&l@hi &, feddpresemiptdiel.i akmorge cbphor

tyrosi ne kinase (generally abbreviated as Tie2), .
sQdir Ui pR1 @EiSiusMpadecasisn e htmap hogrideaskain elongation
(Na, K- ATPase), neurofilanent |ight chain, .

Metakbotii Geins Jraapdets Ahunarbal lcoprberPrgsénpromoters,
tissue inhibitor, MHC class | antigen (H-_ZL%, H-rasb d
r eficn, dopaniare €Spabidr ofyhiae exphgFBien fgpthe whole body
per oxi dase (TPO) , peptide chain elongation factor |a

( Efe baeferrednd actin, a and P nyosin heavy chains,
%Sflog, laml g,gehfﬁq%g?,l,% Iggt’:opsyglelsgrggg %bg(rgth%lv%’ 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 SV40 terminator of the simian
virus and the like are used.

In addition, for the purpose of increasing the expression
of the desired exogenous DNA to a higher level, the splicing
signal and enhancer region of ecach DNA, a portion of the intron
of an eukaryotic DNA may also be ligated at the 5’ 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 obtained as the entire genomic DNA or
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T-unoal obul i ns, H-chain variable region (VNP), serum
anyl oid conponent P, nyoglobin, troponin C, snooth
nmuscle a actin, preproencephalin A vasopressin, etc.
Anmong them eyt:omegal ovirus pronoters, human peptide
chain elongation factor la ( F ---la) pronoters,
human and chi cken P actin pronoters, etc., which are
capabl e of high expression in the whole body are
preferred. Preferably, the vectors described above
have a sequence t r. 1y, pat e .Cf iRt i Ok Of
S SBST T e CBe Ao TR b e R P areen e

a@i%arkbﬁgsq;ﬂsgg%ryﬁ@x g@%ﬁog%m@; Qbhmaf e EXANPAILI &,

sequence o Ived fromviruses and various

el g, diaé'i%ngr eferRbl ¥i RVAQ et 81 HALQR sQfmidg skdl prand

virus ahd the ike are used. In addition, for the

PYHPQS8: Ofs IddrheasiNd f ReaEXM RS YeOmibfDNZhE iBREFI€d or
exogenous DNA to a higher level, the splicing signa
anghtaRHaN e udi0gl Nmopr&RctedINAa FuHdklly0mosh tdigod from
intron of an eukaryot:ic DNA nay al so be |igated at

t h@aSor UpSteirearm dfey, ther@idreteror ejivopplast ratigdanas 2
the pronoter region and the translational region, or
atsthheildy omrstieamleb, tive dxoganshat dlorimalr BYR gipn be
dependi ng upon purposes. The transl ational region for,

t heodocedlaspitbteiutaot thenslptéceat Jevient FofPEEn™geation
obtained as the entire genomc DNA or 153 its portionr1
f g iBNBr afis Javienal kieghey o ft pREilP R 9 neRP t s A oicEs e

origin from human or various nannals_(e.%., rabbi.t s,
camilpe, of diiisreiesgdesra Dsdgaborritt SPLRt  BEPIGHEEAS-
etc.) and

The translational region can be prepared by a
conventional DNA engineering 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 exogenous 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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of various comrercially avail able genom c DNA
libraries, or obtained by using cDP A prepared by a
publicly known nethod from RNA of Iiver, Kkidney,
thyroid cell or fibroblast origin as a starting
materi al. Al so, an exogenous abnormal DNA can be
produced as the nutant translational region through
mutation of the translational region of nornal
protein obtained fromthe cells or tissues described

2&%%&%2%? R B IAT ofe] L DNA oROAEET (g

chnlgu in which the DNA is Ilgated dovvnstreamthe
Poredai d pronoter and if desired, upstream the

t ransl %’1' ?n%rg %rurrgaﬂa%ar%% S%};lewhl @h%%ﬁsggg&énous DNA

capabl e o ei ng expressed in the. transgenic ani nal.

;r?gr%:s g %ﬁﬁ&hﬁa %%%Ij%rér&‘f%@&é&rbérﬁbe passaged

ert| ized egg cell stage in a

@QQ%% MetalgilﬁgtatﬁQm%nde% SELtAIRY YedFi83€84vi fonakht,

he germ nal s and somatic cells of the target

n’ﬁﬁ@nfﬂrh@n& agfatl hat theyewagenonsi PNAaehH yt Aetained by
present invention is present in the germnal cells of

tbeosyiingml  prepared by DNA transfection neans that

all offspring of the prepared animal will naintain

t he exegettous rDhEF @ft ifoheo prdseatoganvuenDi®rofi hhaldregpent
the germinal cells and somatic cells thereof. The

of fspriing «of thdigeanihbted bag cell hirdriges ttheeDk dgaredagned
DNA of the present invention also have the exogenous
DNA bef ekhespriesent . of 154 gewmimtsloaniinsaidtisf cehbs of the
germnal. cells and somatic cells thereof. The
nerEgeiumermatarmBie iFAChHitel the cHEPFRPUE PYReHo Re BNgSent

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 animal 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 homologous chromosomes and breed male
and female of the animal so that all the progeny have this DNA
in excess.

In a non-human mammal bearing the normal DNA of the present

invention, the normal DNA of the present invention has expressed

- 155 -



of the present invention has been. transfected can he
passaged as the DNA-tearing animal under ordinary
rearing environnment, by confirm ng that the exogenous
DNA is stably retained by crossing. By the
transfection of the exogenous DNA of the present
ci-nvent:ion at, the fertilized egg cell stage, the
DNA is retained to be excess in all of the germnal.
and somatic cells of the target manurial. The fact

t hat the exogenous DNA of the S ' QR -t Son in
eXCeastibl Yo badie PRY (HE 0P H Pt el PP o Bt pac

prg a%ed anina% ?ﬂteﬁxkE§H35595k9 q@ggﬁttfﬁuedkhgn_by
oo of ¢ 1t

O
ook e present invéntion i's excessively

Pr, eseﬂé alltg' nlaJ_ l:l(l)e?%uhg@ionggf %a%eﬁ@lé ﬁoﬁﬁladl sEAAt irGerefore,

céFS™0 spring of the  prepared animal. The

Oftfh%pgr{.iqgl(gant He 20 MBly 9f 2 f9c1B8E E @R del Natiman hRir d1ch
t he 'exogenous DNA of the present invention have

excessivel v #diec gxgaenous dd¥hOhothel preseahsgavienbnoml
inall of the germnal cells and somatic cells

t her et . pidsdnt BASSHBIM,t 9t0bs idsibmezygoeiniceiniatal she

havi ng t%e transfecteed DNA in both honol ogous _

C eeRBS 08 S rARgpbr Ratttiehein and Fenat worobft hee avofghin of

so that all the progeny have this DNA in excess. Ina

Nahehppase itTEmreaL i e sridn g he hea forlwali cBNAnefhaniise of the

present invention, the normal DNA of the present i

| nilepbernd@siexpdesigédthe mBRein of HiggRTPesRy 1nVaRR-on

may eventual |y devel op hyperfunction in the function

ofangtheo pimtesitigetet hew pressakt | Hash iddFepyes -

accel erating the function of endogenous nor nal :

T. "her e]f'lmtélgermore, since a mammal tgransfecteé w1thD%lﬁ‘e
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,
bladder cancer, uterine cancer, ovary cancer ,testicular cancer,
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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the animal can be utilized as a pathol ogi ¢ nodel

animal for such a disease. For exanple, using the
normal DNA transgeni c animl of the present.

invention, it is possible to elucidate the. nechanism
of hyperfunction in the function of the protein of

the present invention and the pathol ogi cal nmechani sm

of the disease associated with the protein of the
present invention and to investigate howto treat
these di seases. Furthernore, since a nagﬁil. 4 crossing-
t rensh ent eg swhbhe hsenekayeRdle FERIRNCUBNA LY 1 &

present invention exhibits a synptom of the increasgd,
priotrehrrodre héhpresmsenorfvieit P%n”}tierf&sgt (o %et‘g%lq °

ani mal is usable for screening test: of . QL smid
et hud (VATHAG BY Seat B S0 AR ISR, Fhoni

protein of the present inventio f, )ﬁﬁgg;[l € cragentise
f otegarabedt abrya-r e RS M)A C?B?t%‘%(c;knﬁqllgﬁ %ancerO (e.q..

col on cancer, breast: c r.| E asd.at ehe
c R reds By HelJ¥: nt&aﬂ%ﬂmg% ?ﬁ%erc%ﬁ;ggr% lrlrlIpcl5 ver

cancer,_biliar act, cancer eHe R Een@ltion at
ca‘h‘&aéTs,feCEF%o%frtti‘ﬁn%%r}?r%%?e]r)bﬂﬁg;fanger, O\I/Lary cancer

, testicular: cancer i d,ca0E8fad pamer@atident in all
cameeﬁ?rﬁ’r]}rzr?dt% r%feitglstggggglus‘rjrgr, et c. ). Cin the

ot her, _hand, a non-hupph ymeeh1bayi RGet berextogenoas. The
abﬁgrtrlr‘ael gBKIB&%@ {Aﬁg present: invention can be passaged

under by eedingpeondi tiopseasnt HevbhAiothéarnifgent
an??r%if tg%-r@f%l confirmng stable retention of the

exgenous,PNALN acLnessicnghe frispbitennanigaly kgter DNA
exogenous DNA of interest can be utilized as

st apih Nk dRbLEr hédns Q%atnérm1dfnghermiﬂgmﬁipgtqﬁ'F%@ prepared

pl asm d ' |
animal have the abnormal DNA of the present invention 1n 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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descri bed above. The DNA construct. wth a pronote can
be prepared by conventional DNA engi neeri ng

techni ques. The transfection of the abnormal DNA of
the present invention at the fertilized egg cel

stage is preserved to be present in all of the

germ nal and somatic cells of the target manmal. The
fact that the abnornal DNA of the present invention is
present in the germnal cells of the prepared aninmal
afte tr fecti t Qample, usin
ofﬁb?%%?‘ogﬁ aﬁ%%%gr@gg%ﬁgﬁiang?g%%véé ?I%)elt gbnopr mal K
DNA of the pr o Lani | d pr&fedthenvention,
ger i ARICEN g@ﬁa ﬁaélsg\éﬁpé.adébngg gﬂ tg{‘ fSpring that

' .“*lfﬁht Sosts%ﬁsxtqgsmeaf-d%% faa@omwﬁm meBNEMSronf the
Wi ave t

e abnornal DNA of the present invention

i Ikiof ihegeent i nrdddpsowatits; eel tse pArotein of the
hgﬁg§§éous ani mal h@%%ﬁg the introduced DNA on both

of , NAERL 0GRUS £5K QHRSEITESV 68 e caiGju itbetdheaanthdyiisease.
crossing these male and female n inmals, all the

of f Spri fgr&apecira daned, taeretiabh expeeDNAg the gbnormal DNA
non- human mar:F.:a'. bearing the abnormal DNA of the
PrESent prusenti Divertthenabner magh 1PNALoEs erpepFed &t Serve
invention has expressed to a high level, and may
eventuablyl devellopithee thenserbanismet Feet petional
i nadaptability to the protein of the present ‘0 b
i mweribii bhoby(dominbit i TrpathEef eff@atonst ot "eREBYEHGTE ™ ©Y
normal DNA. Therefore, the animal can be uLilgée%.agtgon
15the partohdlgpeoterorof B RAPSPRY SYERTACYiLe s "FGr
exanpl e, using the abnormnal t ransgeni . ni nal
t hengstdgent YRhviddrBhaP1 4ty 8T pbRSiRIET 6 8 u‘?fedg?gsg‘t
t he pat hol ogi cal nechani sm of the

invention.

Since a mammal bearing the abnormal exogenous DNA of the
present invention shows a symptom of the increased protein of
thepresentinventionliberated,theanimalcanbealsoexpected
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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function inactive type inadaptability to the protein
of the present invention and to investigate howto
treat the disease. More specifically, the ani nmal
expressing the abnormal DNA of the present invention
at a high level is expected to serve as a nodel to

el uci date the nechani smof the functional- inhibition
(dom nant negative effect) of a nornmal protein by the
abnormal protein of the present invention in the

function inactive type inadaptahility. of the pro

oft reheggries @mimalﬁv‘é%ttih@nPr e l&VEﬂg%I&egg 5?]??% e%q%é’ €
abnor mal exogenous DNA of the present, invention
sHowsher sS\iRdtefy of O% If&2MRtFeased protein of the

present invention |iberated, the ani an be al so
expecte 2% & S8MYeSTHCes EPBehT HY ecélgg‘lb‘?&'agent s

preventing/treating the unct | i.n Lves t g
i riddaptaHri9aty°8f © h%heprrc?ﬁ%?ho%?& t ﬁeg%tecgeerﬁ{lfa i

i nventipn, for exanple, p ' e VogeRhSof ofn
cEREELTTRIHY eggF%%E%gﬁ%é%sy ré%%f&%agggr? | ung ore

cancelne 1@1%%%%?‘5& %gn&l ect_emw%a&f ORACEF RNGaAST tigsues
cEACEFT IiVer ~cancér, biliary tract cancer, spleen

cancehes IBI@IDaJra?@ggﬁ{c ahaddss ©angeksett etnveatdéancer by
e

ovary cancer, ticular cancer, thyroid cancer,
&%ﬁ%&?@&é CofanGehepbl @ N ik¥aEs blmedsktdnby,thebyR).
er

potential applications of two kinds of the DNA
158 i 1§ I ROSUBNIC oaNtN@Ifsnet idhef peebenteringdnficagntissues
descri bed above further include, for exanple: (i) Use,
asHatCetd uSaQNITe chotutéssny sulthutigfficulty, using cells in
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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(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 transgenic aninmal of the
present invention or by analysis of the peptide

ti ssues expressed by the DNA, (iii) Research on the
function of cells derived fromtissues that are

usual ly cultured only with difficulty, using cells in
ti ssues bearing the. DNA cultured by a standard tissue
ctHhEufe®e3¥ehni que: (iv) Screening for a drug that

enhance the f unCt ' $ 2 YskBDNrhe re8bFscted cell
descrlb o |nl(sO sgqggsgk Jh' %) I sol ati on and

{yleLJtt%%%raglg88featcﬁeoﬁ@%5' A %@bﬁhr\:&fnsbéﬁlc pheseniof the

i'on and”preparation of an anti body thereto.

?telggﬁgod}%fer&llloﬁl R n &R hE OBy O aaddisgpsEing with a
a socl ate he protein of the present invention,

oteemgsé e ch S ti-9Psih Nattl yeadd/pe culaapt abé Idefys or
t the protein of the present invention can be
detes i 190 By hiS i Age tdFecNA retansgieni cRartileaioref thigePNA
present invention. Also, pathological findings on each
Oﬁgéﬂsgenﬂcaﬁﬂﬁéleftaewrsea391assnmnqu€ﬁhﬁﬁtﬁﬁ?ﬁédentlfy
protein of the present invention can be obtained in
Nfed 1detapableiof, prlceadiing the @rokein @\féﬂlmﬂen&fm&eﬁ‘é%\?n'
method for treatnent as well as the research_and
t herapy sfudinyhsevomddayich sdabedraRistticat 84t fRrtizggen
the disease. It. is also possible to obtain a .
DNA: preprsfaddoadceine mephangshef SeRg! é&e%%‘ﬂ%&ﬂ

the DNA transgenic animal of th
properties toglnspect any abnorma]e.lty thereof. Thus, the DNA

Jr_r%)rfhhese
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
can be provided by using the method for inspection and the method
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
invention, using the DNA transgenic animal of the present

invention or a vector capable of expressing the exogenous DNA
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present invention, mncing the Organ and degradi ng
Wth a proteinase such as trypsin, etc., and to
culture the cells or to establish the |ine of
cultured cells. Furthernore, the DNA transgenic

ani mal of the present invention can serve to identify
cells capabl e of producing the protein of the present
invention, and to study the association with
apoptosis, differentiation or propagation or the
mechani sm of signal transduction in these properties
t of i tspecesany HMEHCAANity thereof. Thus, the DNA
transgeni: ani mal can provide an effective research
mat eri dB) Kepck®y gPéfetn of the present invention and

for investigation,6 of the function e gof .
To dev@h§pPaeittly PSP HHE BFE3t (rjr%%tafirhg)l‘l1 g]i(ngggs%%ﬁa

associated wth th rotein_ o IRV eikd .
i fEPLRHG Ehe™ ‘ﬁ}&cEFgﬁlﬂ‘%égﬁ %’/‘EA tr&?pgﬁigﬁ‘%g;ﬁt ability o

to the protein of th ' i t LD inUsit sheg the
DRAaEHhidgant adi% uggﬁsﬁgﬂ%r%\gggt i nvent ipg%’s an

S&% ?%%éﬁﬁgggegggé L et bheod, for screening can be

y*usTng the method for inspection and the

met hod . f qr Aiddetat i ffent@lcs. pdestdddred above. |t
IS a|sé“%%és?§€35 tg invesg}gate and devel op a net hod

1 £.Q5 DNALLRGEAPHARRE1 hBrybhRALRRAtcafl ifh sasbsthe DNA of
associated wth the protein of the present:

| RYRENLE QLN tUShRent fen D¥Aihaansgeride ani mal of the
present: invention or a vector capable of expressin

t he)expgeneusoiNA st6f calfl hheophieseht {hvenbpEhin tPR)PNA
Knockout ani ma
is inactivated by introducing a reporter gene (e.g.,
p-galactosidase gene derived from Escherichia coli);
(3) The embryonic stemcell 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;
(7) The non-human mammal according to (6), wherein the DNA is
inactivated by inserting a reporter gene (e.g., P~galactosidase
gene derived from FEscherichia 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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The present invention provides a non-human manmal .
enbryonic stemcell bearing the. TINA of  the present
invention inactivated and a non- human mamal

deficient in expressing the DNA of the present

i nvention. Thus, the present invention provides: (1) A
non- - human mammal enbryonic stemcell in which the DNA
of the present invention is inactivated; (2) The
enbryonic stemcell according to (i), wherein the DNA

| S ) NACE UL BT DY QKL PAUCLDG; & REPRE ChrdBAS:d & Bodent;
t ai%Act o0&l erived Tr

ase gene . m Escherichia col-J);

3 T g . m r d )y e n: ‘ék](ﬁbn
(3)q Pﬁeﬁ§ﬁ[ﬂ8ﬂ%¥n§%ﬁ§%%ﬁbb d?ﬁ%ﬁ% (g, tBebddn thehisdent

isresis in; (4 e enbryoni c stem cel
according. tQ41), wherein the non-human nammal is a
ro%ént; Sf'T%e enbryonic. stemcell according to (4),

whanei A fdhgd0deNteredrSn@DEcSE ddpoAndOrhdtl PaBmOBEsTRl
deficient in expressing the DNA of the present

| NY@AbE 08, tHeherehpréhesddNAit$ tdatikl vELedf the) pTheent
non- human manmal according to (6), wherein the DNA is

i nagbhvaded By shnsetidmgfa wepdr tempgénes (almigistering a
(p-ogal act osi dase gene derived from Escherichia coil)

t hesei dorapdntihe tepordrenl qferid) ansl delpedfliagotxmyeEisggon of
expressed under control of a pronoter for the DNA of

t thepresenter igenevention; 161 (8) The non-h nman

manmmal according to (6), which is a rodent; )
The non-human mammal embryonic stem cell in which the DNA

of the present invention is inactivated refers to a 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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(9) The. non-human manmal according to (8), wherein

the rodent is nouse; and, (10) A nethod of screening
for a conpound that pronotes or inhibits the pronoter
activity to the DNA of. the present invention, or

salt thereof, which conprises adm nistering a test
conpound to the mammal of (?) and detecting expression
of the reporter gene. The non- human mammal enbryonic
stemcell in which the DNA of the present invention

IS inactivated refers to a non-hu man anal s

e b e yOSEnS taveati-on f“ﬁétbesRﬁﬁ?ra&§§g?n°trheexaé%’?lei’ &y Sprtene
t:he. non--human mammal to ex - £
arthef ¥eAkHNoy £ FIRREOE Yy COCAB BT h‘“‘%‘%uncmn ©
invention carried by the mamal, or in which the DNA
h@spﬁﬁm%ﬁﬁ%f%hﬁﬁaP ability to express the protein

of t: he resent ven ion ( . 1
r ef er r etPEG éga %@ ﬁoc% qﬁmﬁkgﬁQ#ﬁﬁhgﬂgféggﬁf SRR
i S0 o8 . o¥abhngs thectivated
adini Vf‘f?}és hoefy D?H& ]E rl't %¥ nt NBRLnYabh iMctivate

t he present i nvention

%%gg??a? ﬁg@iﬁ% (r. Pfé@fcb el PREalY chef erikadtio DNADE

unan manmal , the sane exanpl es

Sc[h%eﬁ%éé}ﬁad i @Qﬁyforaealautﬁra&céw bguese figlocabtt fAsccal L yof
mut at

of the present invention include

del gt FQQs&{t & Rahtio®r @l bef obthe: dNAbys efere recamahe,
insertion of or substitution with other DNA, by
geﬂﬁﬂfbguéfﬁﬁ'&eﬁﬁAlalraB& Hdvese JnDNatsemuenqeheouﬁkﬁﬂgygﬁ by
of 162 the present. i.nvention may be prepared,
quo@é@ﬁ!ﬁ@ethd)y)l\&hbfttmg present invention that the desired

non—-human mammal possesses, inserting a drug resistant gene
such as a neomycin resistant gene or a hygromycin resistant gene,
or a reporter gene such as lacz (B-galactosidase gene) or cat
(chloramphenicol acetyltransferase gene), etc. into its exon
site thereby to disable the functions of exon, or constructed
by inserting a DNA sequence that terminates gene transcription
(e.g., polyA additional 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
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the reading franme of a codon or by disrupting the
function of a pronoter or exon. Specifically, t:he
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
exanpl e, introducing a DNA strand having a DNA

sequence constructed. b i sol ating. oth ector
pﬁg’é’SHFl?rh\‘?’QﬁFf‘o]rF Pﬂgtyﬁeﬁiel%é)sﬁepgglgggcﬁ%n% ttr%glﬁrr‘él £o
possesses, insertin g, [,St-an c B
s PRI 00 SPART: qiite MapLESYC rTLoRE T (Cprat.

gene, . Or a reporter gene such as.iacz
(I'—Jt-gaFacIf'osi dase gene) or cat (chl oranpheni col

acetylt &s9& £6t:Gacth Ph€e ithe BXOBT t3d present
therebyﬁ?&oggﬁé‘gile t es%unclt iagns of exon, or

cansthbeledy MndiRseht iR oAL DV SRjuencenbhale of a strain

ter=m nates gene transcription (e.g., polyA

adaqirtaiaegaést%ibgﬂghed(aﬂi Gelciibddhapbnés asr beywesiyinally be
exons, thus inhibiting the synthesis of conplete
MesseBgeshdNAn andoeyanicduality desididjicagioherfgdhe known
(hereinafter: sinply referred to as a targeting
Veritbb) hy Evams ehdcnsone. offorhexamelgetitahhengRse Rf, mouse
e.g., honol ogous reconbi nati on. The thus-obtai ned ES
cald seate, subjreotdy ito isheomwut PapAthgdricdnsatiorells of
anal ysis with a DNA sequence on or near the DNA of

t Hehept 28 ehtaimy eHOWETRT asi sreoble 1 Ampen PO a4 RASKground
with a DNA sequence on the targeting vec%)?r

arict hbFCONA sefueresr foar-hPRE BRIXDT SRE %Zﬁ?’% C.’?%%Lm
i,géfugfel on 1(3:15]1?1' Sohot used 10 R'&RAL) 8% i BeA M 9GHERGin
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 background is of the C57BL/6 mouse, as well as being
advantageous in that ovum availability per animal is high and
ova are robust.
In establishing ES cells, blastocysts at 3.5 days after

fertilization are commonly used. Besides, embryos are
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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 Kaufnman. For exanple, in
the case of nouse ES cells, currently it is conmon

practice to use ES cells of the 129 strain. )
sipie e ¥ v co ARTEPGY Bt 8paekyPbadd an?scu&ﬁ%"ﬁ??g‘%%?%rthe

exanpl e, those established fromthe 'C 57BL/ se
pESTHIISTRL A e RS L R e
wherein the [ow o avai |l abi lit B 65,
TS EC R o REF Har b BR Ly R Ge Eng Y i A 3y

b f bl d,.f t foy i SdNgmAle

o b T Ronde e (G RLREP I of o ATHER SeiOnale ES

pure |i S ear | munol ogi ca

enet i c_backagr ' e , v o @ich Lar i}
gtcﬁz[t’ts are ngegmhlénggw&fnl@p{? SSheakn a germ

pur €s. nouse I s advant ageous in

that, ien BqeaLhokedic dmdelioavused srgenseatedire
usi ng cell's obtained therefrom the genetic

b HN; cansBen changedib e thatsa®b phenstEkiBY/ 6ulture
”g%EEEﬁy back-?crossiﬁg With the C57BL/6 nouse, since

| tgoRagkasound is of the C57BL/6 npouse, as well as
bei ng advantageous in. that ovum availability per
ani mal i Haldghr Aandex adaneal &idaahustof time E§tcadili Hiilvgledhe
cells, blastocysts at 3.5 days after fertilization
ahRtEeaMDN Iwhidtsed. gBesiiteshe epdyypos eamenigy region on the
preferably collected at the B-cell stage and cul tured
Unt-ichrbhesome 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, while conventional karyotype analysis requires about
10% 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 chromosomes 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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bl ast ocyst. stage, and then the enbryos can be used to
efficiently obtain a | arge nunber of earl-y stage
enbryos. Al though the ES cells used nay 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 procedures

Met hods for sex identification of the ES cell i.nciude

the nethod in_which a gene in the sex-determni
r é@ anmealheely/ - Q’emgomgrbr?empgsgrfbef]i ihgalg% Erﬂ,?ehﬂrgber of

PCR-cprocess _and detected, as _an | e. this tn
R RORO TS S AEBUE e ToarEn) Br AR otel 1S Tabodt
50 cellig Is sufficient for sex-- determnation
ari® §&€155 whil e conventional karyotype anal ysis

require t%’%f(‘)l% St}]]-eelllﬁ S%&%ﬁ%ﬁt&%ﬁfe@ﬁ% 11 he dHusSbbtained

sel ecti C e early stage of culture

can be. based o i torbafh GAHORia8Ndi ¢ hRise Bel s
can’ glge%E%th zggY}ggﬁvﬁfc% s§§£§ alsignificant

a’E%%ng& labarnalrthe &gkl ysstaga tofebubt th Gosal $os
seécond selection ¢an be achi eved by, for exanple,

coifrbh Rt & AL b1t hey hurber eafmpalky, onns osmsynithetem cell
G -banding nmethod. It is usually desirable that the
chriQros9 MR, uIBar a®fabotibe3 it dhnedc&EDarellisxbie 100%dFOr
the nornal nunber. However, when it is difficult to
obipaiefethiel £ &ld sahByih niji dxieenandred 5 narityer or ofs oxygen, 5%
chronbsones due to physical operations, etc. in the
celdrbogsdabliidshammto0si 411)sidegier nbpeendmpitid £ taelP000
is again cloned 165 to a nornal cell (e.%., in a
mal/sd ) ceh | aprandong at hef erdeyecedt s 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
appropriate 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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chronosones being 2n = 40) after knockout. of the gene
of the ES cells. Al though the enbryonic stemcell
line thus obtained wusually shows a. very high growh

potential, it nust be subcultured with great care,
since it tends to lose its ontogenic capability. For
exanpl e, the enbryonic stemceU line is cultured at

about 37C in a carbon dioxide incubator (preferably
5% car bon di oxi de and 95%air, or 5% oxygen, 5%

carbon di-oxide and 90% air) in the presence o (L¢
t .50800 78U AEP4onl Wpr 8pr¢at[§’eft§é‘f8@$nceeﬁ Iascl'éué IHars!?‘l

STO fi broblasts, treated wth a.trypsin/EQTA tiep
(rE@bnanB}O.a@G‘lEi%e@“?%ta%r@%’é‘?@ﬂ@&l *?@ al;zl?éutlggg}rjm/l ©

EDTA, preferably about 0.1%tr in TA) calni he
t iovelof dplsi&gé 19 W&isﬁlglép%%r/gi & é?“ﬁg?%”% @ée "

whi ch are then plated on. fr | y. ed+i£680d€S cells of
cenVent PR 5 WhﬁSEsaargGeoPgaﬁ%eraﬁ% I ix}lgfon Ut ed e%erycia to

3d ; it is desirabl t g ‘0
atth?%ér%%g‘g:laagvgﬁ%{%%d €re J&aetjfgﬂhf& Q:%Itloi @i&al‘l@ﬁ@tﬁ@ﬁl g

und 't nor phol ogi cal |y
abnormal . in c e c ldune kstrabandoned.
widreree et i B G e Teh e b

owed to reach a high density in

mono- | ayer $ A, b0 f Quihgelde raggeegahesxp e ssispensitor DNA
under appropriate conditions, it is possible to

di fd 1‘?%1&9%9&& t RGeS orCehA Bet RianAl FouS frehla hypes] apbpal

exanpl e, parietal and visceral nuscles, .
cqﬁﬁ@gmqgegge t:ReA llielel inVthd suByansamdivhl b a publicly
Kauf man, Nature, 292, 1154, 1981; G R WMartin, Froc.

Nat]ownAgadho®Ciand 1661 7d;t17684mpd081g the dpgrees of
Doet sc_hman at a!., Journal of

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 be 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 of 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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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 nvention can be identified froma normal animal by

measuring the nRNA |evel in.t ubj . ANk A
pubki iepenknvfe i PRo®F BAd N rS&‘%Wé%%%gﬁ’ r?g Phe

degrees of expression. As the - HIRPEENA sb
saneeRaMRES g Vof %@%ln%ﬁsfgsp Ph@{rbespect o ?ﬁ%nce

non- human my, | defici ' r i i Qff the nt
ofatt ke pﬁ”’e‘?&%& FRveEnt ioc;%g,%t{l%re %%% g?ét he pr écsenlts)Npse

i nvention can, be, knoc : ansh-aetbth@véaraet i wigen
vedrsrtL o éf)ﬁ}veeod g]éom ecg%stﬁ %%a%j Ialtiaove, tg nDug;lg

enbryoni c stem. .c 9f1{muse . £40 eetdsl land wherein the
cd‘r?dlﬁgﬁnﬁr@n}?(% o%éo‘{ﬂ‘gc reconbi nation in which a

tghgetin QL PNA, S8AUGACes Wheftd vhitell by HemDNAIORS
tﬁ%&pf)éfsg}ﬁ%%evgﬁti on is inactivated by the

tranStEeLiOfbn kS ERrileasechavirtbul himdDNAL DS areelpiesiest to/

invention on a chronosone of a nouse enbryonic stem

cellg.Or ANRYSE8E6 Rekhal {Ehe ekhogkout bdaiskgCy#th Ahen
di srupted DNA of the present invention can be

i deftdchi-edc bystde saubher rthieyBriel kattiage- it y§PYLting
using as a probe a DNA sequence on or near the%%DNAeof
- dbihertbeeps egentrenvemsimdanted By e YWERYAN ﬂi S
using as priners _ e a
pseudopregnant non-human mammal. The resulting anima
chimeric animal constructed with poth 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 proteiln
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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a DNA sequence on the targeting vector and anot her DNA
sequence at the proxinmal region of other: than the
DNA of the present invent ion derived from nouse used
in the targeting vector. Wien non-human manmmal 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
injected to, e.g., a non-human manmalian enbryo or

bl astocyst:, at an appropri-gate stage such as t
8defﬂ¢iéé¢age.héﬁﬁ?Qﬂ§§8€¥ié%fregﬁﬂﬁ%r?%q%ﬁhP§8§e%ﬂe? e
transplanted to the uterus of the pseudopregnant
nonedrRIFAANKARAREPT - The resulting animal is a chineric

ocus BhonrE B B 1o UBFEs il RUBRLIOh Ehd o Ros” °o"
{ ReS pr S3EMELF RHEAETORE T boRe. BOr i ogi T Lar Fa =Y
Che Bricsene FRveran "ar, Trah Oraier RWien® B
LSl S SRTROSF duDh rSrbhsodiaeneg it Bhed Lotugontc

fesent i nvention can be selected from

a, 91 i, noLaIi'mRadlisV! glllj@ées Qpiﬁd} negh it iGhossithg hejuseen the
stch N ! 3

a chinmeric 'individual and a normal individual,

€ ofln 0¥ g@é Sl Ohvehident tdd satdu@Rineliky Jieection based
i ndi'vidual § thus obtained are normal |y deficient in

het er QrydRbssexpe&asinaRish. the protein of the present
i nvention.” The individuals deficient in honozygous

expr essiORe9&rihel ppotei rhefiddierigunedentn whienttihenDNA of
can be obtained fromoffspring of the intercross

behweer ddhes ent&d: idef i si lentckonthetre oz pgosaiek greéssedird
of the protein of the
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 heterozygotes, 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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present invention. Wien an egg call is used, a DNA
solution may be injected, e. g. , into the nucl eus of
the egg cell by microinj ection thereby to obtain a
transgeni c. non- human manmal having a targeting
t:ransgen:iu vector introduced in its chronosone.

From such non- human mammal s, those havi ng anut:ation

at the locus of the DNA of the present invention can
be obtai ned by sel ection based on honol ogous

reconbi nation. As described above, the individual$, i,
whiia ot the pBRiSet iny et et AP2PhYEHISon' T e knockout

can be passaged and reared . upnder ordi nar ear | A
comdpei s rerEpmpmEapRal 9f TR Y P aaT TOBE Al nen
by their crossing have al so proven to have been

kredc kbeit PrEAEhéRReR % he germ | i ne nay be obt ai ned

and retaj ned by conventional : Thatl [cSciBY of the
crossi ngtiAs %h%ﬁanTmné“a“g‘ﬁilnﬁl%gggﬁ Tlavipng the

i nacti vated DNA, honpbzygo 1l : [ il

| B PY atiett TNASF R DOr oo e Sahr o can  be
obt ai_.ned, The ho ' ushObt-akaed immyntion,
réﬁ?éalt§%§fﬁ%ﬁvggé%%%rﬁgfggﬁﬁﬁgf%Endhp ur al ;

horrg%ly 0t ensim%gecé)t{ duged,qcfhir oM-Aa et hes cari oaliaotivated
efTi%Ci @htTy obtai n such honbzygotes. By crossing nal e

and f el eLOZygolesshdpreEy oloEstmngresent invention
h&?é?%??é%%gg Eaving the inactivated DNA are

p%ld' fenat ad apdrupassagedtifhee nor hawees famed therapy
enbryonic stemcell-, in which the 169

for these diseases.

(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/prophylactic 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 administering a test compound to a non-human mamma 1
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 is inactivated, is very
useful for preparing a non-human manmal deficient in
expression of the DNA of the present invention. Since
t he non- human mammal deficient in expression of the
DNA of the present invention |acks various biologica
activities derived fromthe protein of the present

i nvention, such an animal can be a nodel of. a

di sease due to inactivated biological activities of
the protejn of the pr [ N : t-eBXXSn JdfSthe
~.se?ugst%h?ﬁ55§ Fﬁ% g%ﬁﬁélégﬁggéeggrlggﬁgrfﬁirapy

f 8% torke%%gdh;'ggg&‘ﬁ:s 'in(/'tg 1 dyet hadcof cs¢ rhf.aee@inﬁgoyfélf flokethe

corts:cun aving a erapeuti c/ prophyl actic effect

0 . € m | i@ BE darBgessd ebéve @bply.
tggf%ﬁﬁz%gﬁﬁ?ﬁgﬁg thd¥andedialpeBeYas 2] e @pply

resent: invention The non- human nmanmmal

def i ci @QbnbNeS¥PRBEHRR RhpotinienBNAde pépt files, proteins,
present.i.nvention can be enpl oyed for screening for

t Nen -SSR AENdohatinde , as it estdpe ubisdprdxp| feyhactatiiop

ef fect on diseases caused by deficiency, damages,

ebEod1ft of, e 1IN tafact Be ppaes et ract s neeimmli oresufiritriegts,
the present invention provides a nethod o- screenin

f Broddh@laemppound . hathesg eomdremagenty Grpheyhly Cappeends or
ef fect on diseases, e.g., cancer, caused by

detib Cicnc kpodanegegundet c. 0'. the DNA of the present

i nvention, or salt thereof, which :conprises |

adni ni §tpepiiﬁ7gC%111tYesthemvﬁw&aﬂom%%ﬁﬁhe%%l
deficient in expression of the DNA of the grzsen%ajwith
i averrdsornant theoBepfith§ BFRFSAtasiFi iy thange

occurred in the animal. - 170 , . .
a test compound, comparison is made with an intact animal for

control,andeachangejjleachorgan,tissue,diseaseconditions,
etc. of the animal is used as an indicator to assess the
therapeutic/prophylactic effects of the test compound.

For treating a test 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/prophylacticeffectcnlacancer(e.g.,coloncancer,

breast cancer, lung cancer, prostate cancer, esophageal cancer,
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As the non-human mammal deficient in expression of the
DNA of the present invention, which can be enpl oyed

for the screening nethod, the sane exanpl es as

descri bed above apply. Exanples of the test conpound

i ncl ude peptides, proteins, non-peptide conmpounds,
syntheti c conpounds, fernentation products, cel
extracts, plant extracts, aninmal tissue extracts,

bl ood pl asma, etc. These conpounds nmay be novel
conpounds or publicly known cqompounds. .Specifi.c .

t HBShBH: HFPERT nahhE” FepPrer ’erﬁlqill'ﬁmye%f)"’lrcetssf1 %%ﬁg%f aétﬂ]])wééa "
DNA of the present inyention is tre Mt R Lest

c GAPOTH, “SCEpar T S %gaﬁ% e Wit réﬁ$§%%%§§ 33?%aﬂ for
control .. and_a change in.e g 1issyec k88338 ain
cgﬁaFf?Qﬁﬁﬁ'Fang?Eﬂ SHPhe %%?ﬁ%’ ?gnﬁsed as an

indi cator, tg assess t herapeutb iR 9RNdmdGlik€ered to
eF?P?@t?§°8gn?ﬂ%)fe§ ggdnpouﬁﬁp Fo¢ treating a test

ani,nel Lo e tn%g%rnsgd@éllal@nﬁ eﬁl_i exSRAYRAG £ 88 DNA of the

exanple, ora nistration, intravenous injection,

e%(feséﬁte ARRhLedn . and rEbeddpat AENhc Ldhdeeof cancer or
appropriately sel ected dependi ng on conditions of the
t @3kreAMdE®] in REGRE Uresedf it ft eshcennpoumdhe egroup
Furthernore, a dose of the test conpound to he
adainh st ed ¢ah he tappcapiduaidedye ohesevediénddredlhgsues
on the way of administration, nature of the test
caepednskd efooveFovesarieeni ng for the conpound having a
t herapeuti c/ prophylactic:: el- 4: on a cancer {e. g.
col on candee, schessisty meahe@r WHeging Eafic €1°TPEEBSt 5t e

cancer, esophageal cancer, 171
administered 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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gastric cancer, ._t.vo:r cancer, b:i.liary tract
cancer, spleen cancer, renal cancer, bladder cancer,
uterine cancer, ies*icular cancer, thyroid cancer,
pancreati c cancer, brain tunor, blood tunor, etc.) ,
a test conmpound is adm nistered to the non-human
mamal deficient in expression oi'. the DNA of the
present invention. Differences in incidence of cancer
or differences in degree of healing of cancer from

t
o@ggg%/%?]d%lﬁa??%n gceeL:S dgesc&rg?b%d above glgcs%ﬁleds'l n
;??ﬁ{’n ;egr eggfo {qu'orwggge§ fegt , compotntdiSis, etc.),

a t'est animal, thé test conpound can

%rggél.ea%l /lpa§h P&'IEP%%”Sh l'@)%lcally acceptable acid

erapeuti'c/ prophyl actic ef cts on th

aQBMfE{@PééP&,Ed i 58838 £ ddcH fiel sy Qéiﬂitsdﬁﬁﬂl i heflyanic
above in the animal are relieved by about 10% or

MEeds Ple el abldraPaut i c IRHWQr pHBN o raBdadind,€ hydrobromic
preferably about 50% or nore. Since a conpound

ohtaiped1usirag 4684, Seeen| NngaIet hadhi srganicorpodndie.g-,
sel ected fromthe above test conmpounds, and have '
t abett@peltlj dopmaphadiactpwpebhictesidn liseasessicausEdic
by deficiency, damage, etc. of the protein of the
preséntsicaventi amd, tbhrcandecidedissris safe avdirawid,
toxic nedi canment such as a prophylactic/therapeutic
agenti¢ greithebdhsels @cifur rHdranegulEpnpoatd der i ved
fromthe conpound that is obtained fromthe
abevesrranlifonéd aekberitag) caf difolbkeused as mell
The conpound obtai ned by the screenln% % Eg ‘%E he
may fdY FhEIaceutafal Ferbes tReEPF FOPRBUFILMBT "SarY s
Wla%gvélé%reenlng 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 mammal
(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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physi ol ogi cal |y acceptable acids (e.g., inorganic
acids, organic acids, etc.) or bases (e.g., alkal
netals, etc.), preferably in the form of
physi ol ogi cal |y acceptable acid inorganic addition
salts. Exanples of such salts are salts wth acids
(e.g., hydrochloric acid, phosphoric acid, hydrobromc
acid, sulfuric acid, etc.), salts with organic acids
“e.g., acetic acid, formc acid, propionic acid,
fumari c: aci d, mal ei ¢ acid, succinic acid, tartaric
agbde §&éﬂéﬁébaglgbouﬁaU|O a@|ZD mgoxalﬁc?%ﬁfpaer%%n20|c
aci d, nethanesul fonic acid, benzenesulfonic aC|g ST G
eban) n Btk dthen), ikeinoAcpiraerriceit FEEPORUHATY §7 1 THE
conpound obtai ned by the above screenln neth gcorFor
sabbs sheyeof toahe beimianateartdr ¢ X AHNTEr “siimi I ar
to the nethod for preparing the phar utlc £
c&mpmpkengheh@hgﬂﬁméwﬁnéﬂsﬁﬂgmﬁP€§8ﬁ |nven ?gneraladul

descri bed herei nabove. Si [Qce heal the £
preparat vkt hus2 Bbrarfed (2s 6@2?%8 ?ﬁn;?e%% Itom c, it o

can be. administered to . hum gg@é 4 o Gdmi ﬁ@éter
mafse 1girAEPIA @reﬁ’%"?n'slhee%,a%g\%\nﬁne Dovi ne. *

horse, feline, canine h 956040 k ferably
C GRSOERTP BN 113 as%‘ﬁe b\?&?;b é’pg%% = upo?gtpgreget

6 sesse, 2ublscl LA U ULl RLsd gt 0.1 oo

or exanple, when the conmpound is

oral | dm,ni st be GeRpoyRd irsradfeniastieredpeoies,
th]é)% ﬁl‘flypaw (13% raevdenoh brngast cancer (as 60 kg body

ht en i g Q gsaldoyl dose wir avout Qeilghtto capQbe
rc)(gf:graﬁ y a bt 1.6 to 50 ng and

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

i ini i a non-human mammal
comprises administering a test compound to

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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173 nore preferably about 1.C) to 20 ng, In parentera
adm nist_-ation, a single dose of the conpound may
vary depending upon subject to be adm nistered,
target disease, etc:. For exanple, when the compound
is adm nistered to the general adult patient with
breast cancer (as 60 kg body weight) in the form of
an injectable preparation, it is advantageous to
adm ni ster the conpound in a dose of about 0.01 to

about 30 ng, preferably about 0.1 to about 28 nd
noKe §f efrer abbyembdumvendion, tagogotite AfPLPE24 d‘én‘%}“%wan
i ntravenous injection., For other anima! ﬁﬁggiesreséﬂQe
caenesponEifigidos e msxpopverte @ péhe ek @ wer Gt ™ Can

be adm nistered. (9b) Method of screening for a
canpeunntbrt-hat pronmotes or inhibits the activity of a
pronoter to the DNA of the present inventi h e
pr esentTHenoamt EEATPIOY PE At fdt ﬁ83p8?n(§gpggﬂit§g Spitie
a conmpound or its salts that pronote or inhibit. the
acemRPERds fesgrPPFE  t 0 t he DNA of the present

i nvention, which conprises.adninisteri A dEsh 1
conpoun%ﬁtﬁ?ear?ﬁﬁﬁﬁ%fgg n?ﬁa%%ﬁlggﬂéf%é%céﬁgcir]dﬁi es apply

expression of the f ot t {nmentik-enusad
déPeEP?ﬁgsﬁﬁﬁgnéQBrégggé%ﬁ J%ﬁgﬂ%ggg?fe$ gene. In the

screeni ng nmet hod descri bed 2}, 88h ok Pha W¥eChene,
R sl b o L S

intro j repnstele gempe.and the reporter gene. is
egﬁfégégéggdﬁﬁgrgcontf%l of a pronoter to the DNA of

the present. ivpkepthfter bBndses medehe nodehweabrehwt 2

nal deficient in expression of the
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.g., B-galactosidase
gene (lacZ) derived from Escherichia coli, B-galactosidase is
expressed 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, €.g.,

5—bromo—4—chloro—3—indolyl—B—galactopyranoside (X-gal) which
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1'7 4 -- DNA of the present invention, anong the

af oresai d non-human mammal s deficient in expression
of the DNA of the present invent: Lo;-i. The sane
exanpl es of the test conpound apply to specific
conpounds descri bed above. As the reporter gene, the
sane specific exanples apply to this screening

net hod. Preferably, there are used f3-gal actosidase
gene (lacz), soluble al kaline phosphatase gene,

| uci ferase gene and the |like. Singe t.he reporter e

i 4sppeErtetender Qﬁﬂﬁ;FSFOEﬁé%fe'pr%éﬁﬁ#%ag???%’tﬁwgm

of  the, present invention i - - ls +;
GERT LT L Th CBR 5P ECaT DA oT  HE R B Teht ceent Coee

i nvention erei n.the, DNA qfi 108 presentadrByednfgiv th
supstitucé %ﬁ%rﬁ%ﬁks%epoﬁtef ge%EF the activity of

t h%ogégﬂpet S[l?f&ferh Slgﬁé e((i"B@% k%'het Eéﬁﬂ)ﬂg ikhfeacted with a

expressi on of a substance encoded by the reporter

g%lﬂginy}ﬁf o PPt cHraihBg RNGall €@ SbresRsimgutrber about
protein of the present invention is substituted wth,

€39. rcPral-2ptosiAAsa y 86NRiflaa)odeni vad: f rbfter the
Escherichia soli, 3-galactosidase is expressed in a

t iﬁségfami%atsgereﬁtﬁbﬁi s erdnhgape®IBNvasmrentthentissue
should originally be expressed, instead of the protein

oforbperapi®senth inweRDTHIEBSThobyt idre Shearelef development
expression of the protein of the present invention

can disereadi | Blobseaviem lyn ®ANPersfoddng Jasdmay lpy detected
staining with a reagent, .:.. g. ,

5-lor er converghioord-®enreadol yl - ( 3- - gal act. opyranosi de
(X-gal) which ) .

The compound 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.g.,
hydrochloric acid, phosphoric acid, hydrobromic acid, sulfuric
acid, etc.), saltswithorganic acids (e.g., aceticacid, formic

acid, propionic acid, fumaric acid, maleic acid, succinic acid,

tartaric acid, citric acid, malic acid, oxalic acid, benzoic
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175 is substrate for ji-gal actosidase. Specifi..'a'
-ly, a nouse deficient in the protein of the present
invent i on, or its tissue section is fixed with

gl ut ar al dehyde, etc. After washing with phosphate
buffered saline (PBS) , t:he sanple is reacted with a
stai ning solution containing x--gal at room
tenperature or about: 37 "C for approximtely 30
mnutes to an hour. After the (3--gal actosidase
reaction is term nated; by washin he tjssu e
preper allefcbﬁnwl’fll"foillﬁﬁcEéT%iF?%%n%% oR,5% E{é%gg FHEne R
devel opnent is observed. Alternatively, :RNA

ol-&Bei ng | acZ may he detected in a conventional
manner. The conpound aqr sal e ithedrHShdt@ r

t he sc?lgel‘ﬁoﬁ‘ﬁgﬁg‘il{lh%rd l&és%?%%segkg%ogghgﬁtagglnpgunds

that are select fr £oMmaYRdscaesent bed the
alfGr&vahy tt%ége @?%r?of?g%%t&letﬁ%%it t he pronot er

activity to th - Btnt NeRNEeBn tEhénhibit
c@rﬁ%ﬁﬁ%l%%togi ﬁ%%)?%ﬁ%%&?&ﬁg net hod above nay
farm sal {8 .ande MY beesad ithusherfOepmpburshbt sitwi salts
physi ol ogically acceptable acids (e.g., inorganic

aca{']r%s sféucl ds pREbvbASER (rRunBdy aRfekakifdretahesr ee ) pplon
t: he lfll e, especially in the formof physiologically
acc%%ta@p g cact danddi} 10Ag sahtsr, pExsirgileesarofers sigphageal
salts are salts with inorganic acids (e.g.,

hydieeh! 0giér @i danpbosphisrirc caceel;, hidieby obFactacPacer:
sulfuric acid, etc.), salts with organic acids (e. 9es
acqilieenachierd,0rahel @oicdr, priopideni earesd, UFaRHERT 31
acid, maleic acid, succinic acid, tartaric aci

Cidvdrg aahder magistigoler valeire BleyEpih SRRGPE pda’ncreatic
cancer, brain tumor, blood tumor, etc.).

In addition, compounds derived from the compound obtained
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 preparation thus obtained is
safe and low toxic, it can be administered to human or a mamma l
(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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176 acid, nethanesul fonic acid, benzenesul fonicxcid,
etc.) and the |Ilike. The conpound 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 or the protein. Thus, the conpound or its
salts are useful as preventivel/renedy agents for
cancer (e.g. , colon cancer, breast cancer, |ung
cancer, prostate cancer, e h c rs, | €he
cafipapis }f%ronéaﬁg(ér’, m%]ieE. REN& undCRASE inrdBSEE 1 h

rary tract cancer, spleen

cancer, renal_cancer r N i e ogancerall
oPAPYOEER &S fv%gggfébe&b@ggﬁég§$8%ﬁ%?gﬁgﬁ%gncgr, i

p%%?n%g?t {gre&,agﬁggo%cgﬂgnié YR ni Sl ¢ ade€l€patient

I n-a I'on, ‘conpou derived fromthe conmpound
Ob(ta : F?q(g g\)ﬂd%%iﬁ@l&?%%gbggé‘:@i ih@deaboienanay treausedly
as well.. phar maceut i cal conprising the conpound

0%%”?9 Byuthe 1 abomp sgr eanriregapey hoduer 1 salkbs50 mg and

t hereof can be manufactured i a manner simlar to

t he e hote £.041pRepat ing the2phay maceupacaiteral
conprising the protein of the present invention .
des@nhbedraboMe acfingad idosherfeohe cSimpoend fyaries depending
phar maceuti cal preparation thus obtained is sa e and

| e 50Ki 6ct itto banaderadheneédt sredetodhgnae ofta rafmyen

(e.g., rat, nouse, guinea pig, rabbit:, sheep, sw ng,

baHeneomphordsef ifndlibheina §he r;g:’ongqtmraq;ﬁtiértigy)t_o Bhe g of

of the conmpound or salts thereof may vary de endilngdult
the present invention 1s administered to the genera
patient (as 60 kg body weight) with breast cancer in the form
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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on target disease, subject to be adm nistered, route
for 177 admnistration, etc.; when the conmpound that
inhibits the pronoter activity to the DNA of the
present invention is orally addmnistered, the
conmpound is adm nistered to the adult patient (as 60
kg body weight) with breast cancer- nornmally in a
daily dose of about 0.1 to 100 ny, preferably about
1.0 to 50 ng and nore preferably about 1.0 to 20 ny.
In parenteral adm nistratjon, a single dose Pf(égya

conpourtd P8A1 ExCTe feRt L h tEABF ettt G 6768

c OB 1P HEST (G REBYERbPEP SABE DTG Y8 g the
ceePareSatePo TR PILLGD 4 SERAAE A A0

D SPRt 4i Aar s ebGRUr AR RTa Y FEeT AioiR RgRk! S the

AN > toa Lot iins daid el
hgr&%&f&ggfgéu gngg%efmgeé{ o0 0 dhes pat bented Nod daddinal

se o to about 30 ny, preterably about

Og% 19 ahutLos20, 1 +3ndy K& PIeharablytabodhefein t 0
about: 10 ng. For other” animal species, the corresp

ndj,pg; #0SA 19Sa5@NMEILHL pescEl kg iwerphl. wiesn ke
adnm ni stered. As stated above, the non--human nmanmmal

debbebsPtaten refXPIasskan 0f 1hmtNAtofticherpmesentsite
invention is extrenely wuseful for screening for the
CaBpeLskDhabbls &l ta thal pionvothes egprdgdwisbihs gdme is
pronoter activity to the DNA of the. present

| Byeabl ¥healnd;hecagsgrteat| sy stent ¢arbboe ettt bizddieh ddei eFprch
of causes or various diseases due to deficiency in
expression ef LohendNaulaf ¢éreopinss BATiIrh &St PERIYR Flor

t he devel opnent of . , , I
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
denoted by their codes, they are expressed based on conventional
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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prophyl actic/therape:ut:i-c agents for these di seases.
- 1,16 In addition, a so-called transgenic ani nal
(gene transferred aninal) can be prepared by using
DNA containing the pronoter region of the protein of
the present. :invention, |ligating genes encoding
various proteins at downstream of the pronoter and
injecting the resultant: into egg cell of an animal.

It is thus possible to synthesize the protein therein
specifically and study its activity in vivo. when an
approprd ate reppmtiae genesis ligated to the pronoter
site described above and a cell line that expresses
the gene is : esttablinshed, the resulting system can be
utilized as the search systemfor a | ow nol ecul ar
conpounthavim@lmn30éci¢cﬁpkﬁ specifically pronoting
or inhibiting the in vivo productivit of the protein
i tsel f ngfNAt he NErseSBALT| mﬁ@ﬂqcéﬁlcl%rmt%e speci ficati on,
wher e bases, am no acids, etc. are denoted by their
codes, dAf&y m@%‘%ﬁﬂéggéﬂl%&%&hf}ﬁp}&ﬁvent i onal codes

in accordance with t:he | UPAC-I H ng%%23|on on
Bi ocherA@& NOMRSFIICAYTL &L tlf)}p R&¥ormon codes in the
art, exa Ies of which are sho el.ow. For amn no

aci ds t yde9ﬁ¥98a9ﬂ§l?ﬁnqﬁfg OSPIA er L formis
pr esent unl ess ot h se LG

deoxyr i Boriuct T A 184 tll %’% ﬁ%nt ary
deoxyriggnucl el ¢ 3¢iide &mpmte

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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Tt:hvmi.ne 179 G guanine C cytosine RNA

ri honuc:1.eic acid nRNA nessenger ribonucleic acid
dATP deoxyadenosi ne t. ai phosphate dTTP
det.)xythym di ne tri phosphate dGIP deoxyquanosi ne

tri phosphate dC TP deoxycytidi.ne tri phosphate AT?
adenosi . ne tri phosphate EDTA

et : hyl enedi am netetraaceti.c: acid SDS sodi um dodecyl
sulfate Ay glycine At.a alanine Val. . valine Leu
leuc:i.ne S e isoleucire serine Thr threonine Cys
cysteing. Met neilhonifene G u glutamc acid Asp

aspart.ic aci Lys lysine Arg a.rginine
Tyr : tyrosine
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-2 : 2-bromobenzyloxycarbonyl

Boc . t-butoxycarbonyl
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Hs . histic.i.ne _80 Phe p:e_iylalanine Tyr tyrosine
T.rp :ryptophan Pro proline Asn asparagine Gn gl
t::a[:tine rGu pyroglut:aJnic acid Sec
sel enocystei.ne ,ubstituents, protecting groups and
reagents frequently wused in t? is: specification are
presented by the codes descri bed below, Ye nethyl
group Ft ethyl group Bu butyl group Ph phenyl group
TC thiazolidine-4 (R) carboxam do group Tos
p-t:oluenesulfonyl CI1-110 f rnyl. i<;.1 benzyl
d ,t-Bonk- 2, dBadtroftarydbenzyl. Born
benzyl oxynet hyl . benzyl oaycar bonyl d- Z
2- chi orrebonzyltexygar bcnyl. B :--1
2- hr onobenzyl oXyc: ar bonyl

Bum : t-butoxymethyl

Fmoc : N-9-fluorenyl methoxycarbonyl

HOBt : l-hydroxybenztriazole

HOOBt :
3,4—dihydro—3—hydroxy—4—oxo—l,2,3—benzotriazine

HONB : 1—hydroxy—5—norbornene—2,3—dicarboxyimide

DCC : N,N'—dicyclohexylcarbodiimide

The sequence identification numbers in the sequence
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

TMASF13.

[SEQ ID NO: 6]
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t - but oxycarbonyl - 181 DNP : dinitrophenyl Trt

trityi Bum . t-butoxynethyl noc N 9 fluorenyl

nmet hoxycancOnyl HOBt 1--hydroxybenztriazole HOOBt 3,
4- - di hydr e- 3-. hydroxy--4-oxo-1, 2, 3-benzotri.ax. ine
HONG : 1. - hydroxy-5-norbornene-2, 3--di carhoxyiraid. e
DCC : N, N iicyclohexyl carbodiimde The sequence
identification nunbers in the sequence |isting of the
specification indicate. the follow ng sequences. [SEQ
ID NO 1] This shows the base sequence: of 5)5@% CDS)
encodi pisDesawedile pmdac FSEDSEBUREre AL THi ows
the am no acid sequence of Desnocollin--3a, [SEQID
NQSEQ] ITHI® dhows the base sequence of DNA. (CDS)

encodi ng Desnctcol | in-3h. [SEQ I X, ' .
the ami To sagiabssifeae S6f EE%%&%BW‘SP%QE?%’E%O s

NO 5] This shows the base sequence of DNA. (CDS)

ené5Qi AY NOrNASF1. 3.

This shows the amino acid sequence

[SEQ ID NO: 9]

of TM4SF6.

This shows the base sequence of DNA (CDS) encoding LY-6K.

[SEQ ID NO: 10]

This shows the amino acid sequence
[SEQ ID NO: 11]

This shows the RNA sequence forming
NO: 12.
[SEQ ID NO: 12]

This shows the RNA sequence forming
NO: 11.
[SEQ ID NO: 13]

This shows the RNA sequence forming
NO: 14.
[SEQ ID NO: 14]

This shows the RNA sequence forming
NO: 13.
[SEQ ID NO: 15]

This shows the RNA sequence forming
NO: 16.

[SEQ ID NO: 16]
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siRNAla with SEQ ID

siRNAla with SEQ ID

siRNAlb with SEQ ID

siRNAlb with SEQ ID

siRNAlc with SEQ ID



[SEQID NGO F] - 182 This shows the am no acid
sequence of TMASF13. [SEQ ID NO 7] ,his shows the
base sequence of DNA (COS) encoding TMASF6. [SEQ ID
NO B] This shows the ami no acid sequence of TMASFG6.
[SEQ ID NO 9] This shows the base sequence of DNA
(CDS) encoding LY-6K. [SEQ ID NO 10] This shows the
am no acid sequence of LY-6K. [SEQ ID NO 11] This
shows the RNA sequence formng siRNAla with SEQ ID
NO 12. [SEQ ID NO 12] This shows the RNA sequence

f or m ngp,si RNALR Wik hRGEQekBenMOfotbing SEQNAD: Nth1 380 1D
This shows the ENA sequence formng si RNAlb with SEQ
| Qo.NQ5 14. ; SEQ ID NO 14] This shows the RNA
sequence formng siRNAib with SEQID NO 13. [SEQ ID

NQsedokpTids 1shows the RNA sequence formning si RNAl ¢
with SEQ 1D NO 16.

This shows the RNA sequence forming siRNAld with SEQ ID
NO: 18.
[SEQ ID NO: 18]

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'dsRNAl
with SEQ ID NO: 19.
[SEQ ID NO: 21]

This shows the RNA sequence forming siRNA2a with SEQ ID
NO: 22.
[SEQ ID NO: 22]

This shows the RNA sequence forming siRNA2a with SEQ 1D
NO: 21.
[SEQ ID NO: 23]

This shows the RNA sequence forming siRNA2b with SEQ D
NO: 24.
[SEQ ID NO: 24]

This shows the RNA sequence forming siRNA2b with SEQ ID
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{SEQ ID NO 16] 163 This shows the RNA sequence
formng siRNAlc with SEQID NO 15. [SEQ ID NO 17]
This shows the RNA sequence form ng si RNAld with SEQ
ID NGO 18. [SEQ ID NG 181 This shows the RNA
sequence formng siRNAId with SEQID NO 17. [SEQ ID
NGO 1.9] This shows the RNA sequence form ng
non--silensing dsRNA1L with SEQ ID NO 20. [SEQ ID
130: 20] This shows the RNA sequence form ng
non-silencing d" sRNAL. with SEQID NO 19. [SEQID
NQo.243 This shows the RNA sequence form ng si RNA2a
with SEQID NO 22. [SEQID NO 22] This shows the
Rg@Eéequmﬁezﬁprning siRNA2a with SEQID NG 21. [SEQ
I'D NG 231 This shows the RNA sequence forning sl RNA2h
Wi th SEQilkDshdN@ t24.RNZSEQuhéddOfozming siRNA2c with SEQ ID
NO: 26.
[SEQ ID NO: 26]
This shows the RNA sequence forming siRNAZ2c 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 2.

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 examples.
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This shows the RNA sequence form ng si RNA2b with SEQ
ID -- 184 NO 23. [SEQID NO 25] This shows the RNA
sequence formng siRNA2c with SEQID NO 26. [SEQ ID
NO 26] This shows the RNA sequence form ng si RNA2c
with SEQID NO 25. [SEQID NGO 27] This shows the
RNA sequence formng s LRNA2d with SEQ ID NO 28.
[SEQ -D NO 28] This shows the RNA sequence form ng
SiRNA2d with SEQID NO 27. [SEQID NO 29] This
shows the base sequence of the priner X. [SEQ ID NO
3Bkanies 1Ishows t he base sequence of the priner Y.
[SEQ ID NC): 31] This shows the base sequence of the
pPivarexptessExanp] éssmblepblitaft én, cateepr esent
invention will be described in nore detail wth

r ef er efiveceor Bramelésthn dyRef i encoTEXGIPPEsus gL fIRNE

not Limted to the exanples and reference examgles.
_dengwed from cancer tissue and mRNA derived from eripheral

normal tissue, which are all extracted from a cancer patient,
a gene expression profile was prepared. As a result of analysis
of the gene expression profile, it was found that the

corresponding gene is expressed highly in the cancer tissue.
Particularly, in lung cancer, remarkable overexpression was

observed in comparison with the peripheral normal tissue (Fig.

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 cultured in 5% CO, gas stream at 37°C overnight. Thereafter,
siRNA was transfected.

Specifically, the siRNA having an activity of cleaving
mRNA of a Desmocollin-3a gene or a Desmocollin-3b gene was

manufactured by hybridizing two kinds of RNA fragments (SEQ ID
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Exanpl e I Overexoression of Desnocollin-3 in cancer By
carrying out the hybridization nethod using nRNA der

i -ved from cancer tissue and nRNA derived from

peri pheral normal tissue, which are all extracted
froma cancer patient, a gene expression profile was
prepared. Asa result of analysis of the gene
expression profile, it was found that the
correspondi ng gene is expressed highly An the cancer
tissue. Particularly, in lung cancer, remarkable hree
oNS! qﬁpgglgsg;m J_wlaso: otss e(rsx(‘zaliAlarv )c-;)rrblarﬁfseo:sram?t"ff‘yt'hg
peri pheral normal tissue (Fig. 1). Exa e

| phidy bie o refascedte gddﬂ\tipriarllMqulaGﬁt}gg‘éﬁ’gé?ybcrédllzlng
line by adm nistering siRNA agai nst Desnoc I 3.
geps Hwmen of URKA chregeentel (SHY g@ Ned -lﬁzfgl%pgi#éh%bs?&' 14

from Anerican Type Cul ture Collection (AT S or sEQ
syspriried i or S50 RPNP1640aRBE Ent pﬂvinl[é fphuss a3 or

contai ning 10=%fetal bovine ser (JLsizi iburWesnds of
sapdeet ot end SENED NPF at8 HEEED ti sjg(&%alcul ture

plate (BD Falcon) with a ce|l _densi 105ansfection
celiREAwBETS méﬁad%uealqelalﬁ "y ﬁ“é%&é&?‘%&gas Stream

at 37C overni ght. Thereafter, iy RNA Was-dritaBsf eabedinds
Spbertiraibey, ?Weé’ilﬁmgﬁgvslln%\mz’% 'al\tlgi vity of cleaving

MRNA of a Desnopcol | in-- gene FdPa®meel 16)nhdbing no
g@tfeR%sfraﬁﬁ'ﬁﬂfﬁcf%ﬁQ&Dggoh?%r fgéﬁzi nd;qtvvo ki nds of RNA
fragnents

SEQ ID. - 188 r NQipil &dlsSEQréMyh@idized in
ol in im
(9 }F?Waﬁ(f) Fg?ﬁv%?ﬁe "Same waY, three |
the same way for use (hereinafter abbreviated.as'non—51lenc1ng
dsRNA1l). 80 pmol of siRNAl or 80 pmol of non-silencing dsRNAl
was added to 50 uL of Opti-MEM I (Invitrogen), was mixed with

50 puL 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
alladdedtoeacellcultureofNCI—H226andthecellswerefurther
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% CO, 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

% - 0
containing 1% picoGreen (Molecular Probes) and 1% IGEPAL-CA63
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kin ds of siRRNAs were additionally manufactured by
hybridi zing two kinds of RNA fragnents (SEQ ID NO 13
and SEQID NO 14 (siRNAlb) , or SEQID NO 1S and
SEQ ID NO 16 (SLRNA1:;), or SEQ ID NO 17 and SEQ ID
NO 18 (siRNAId)). Total four kinds of siRNAs were

m xed by equal quantity and provided to transfecticn
thereinafter, abbreviated as SiRNAI.) . As a control.,
two kinds of RNA fragnents (SEQ ID NO 19 and SEQ ID
NO 20) having no activity of cleaving nRNA in ani nmal
Cord $1WREE: Wi i @l 7 8dadd Bhetdie SRS OvEly/ Wedd apsthen the
(hereinatter abbreviated as non-silencing dsRNAL) 80
PR xdude waf SéRNAbrop08@impsies- ofharealsPFery MFaGERNEL
was added to 50 L of Opti-MEM I (i nvi.tro?en), w?sn th of
Niex g6l ¥ dehce Shtenls 10§ tOptreofEN rD (S37-LREFOY&RY o™
which 4 (iL of Lipofectam ne 2000 (lnvitroge

addadn amtl aten cmass i BARELANG £t Ghd 24t hE° rg%]%\rﬁw&%tent

tenperature for 20 mnutes. The m xed sol ut] S4 with
alih @ddedvasoassaxsd- chf eUreE St NES- ‘fg]l]fZ%&Téhn %tt\r%z "

cells were further cultured for, 24 hour { B8B than
celiREAWRRE thel Flrredcenre 1P STt %%w%%qslgy \%gglé seedegl1

onto 96-wel | flat-bottonmed tissue. __cul R} atenad tdnd
atbat|ofgénsi 5Lt aé{“é)’@bstceeﬁﬁds%% |nogn§3&,§1?§”@ 8

ddi ti onal | ltuced in t i ypo. ig.
(FRITER Gggta: g Rd Rig 1OU T o0 Al bour e Sor um (IR~

in 5%CO2 gas stream at. 37'C for two days. After the
@) um was renoved, the. plate was left at rest at

-80C for 5 mnutes and then was left at the room

tenperature for 5 -nutes. An aqueous sol ution

c%tﬁai Lng 1% Pi coG een (Ml ecul ar Probes) and 1%

I AP-TAB30 - 187 (I CN Bi onedi cal s) was added

t %rcgegsgyinseggrtié‘é:'uc/nW@HrelaBQ Hien of heesmocollin-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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m xture was left for 20 mnutes. Thereafter, by
nmeasuring fluorescence intensity thereof at an
excitation wavel ength of 485 nmand at: an em ssion
wavel ength of 535 nm the DNA content in cells was
assayed. As a result, the cells adm nistered with

si RNAI had the fluorescence intensity | owered by about
59% than that of the cells adm nistered with
non-silencing dsRNAI and showed a statistically
significant difference (P<ODA) (Fig. 2A). Exanple 3
DeELEass. | Os ExPhessitempl evelcpral imRNAanduFe SABESFRINGL3Y

gene by adr:inistering si RNA agai nst Desnocol li.n--3 1
gene 0The vhsRaldnkuntged antetheeldtal ifié, Ndie pERB> P&l higye
Exanple 2 was suspended in the RPML1640 medi um and .
Was tgeeniedioentlaia-3 24nnevasfdsarybdtisened APaRdative
culture plate (ED Falcon) with a cell densit&/_of i ed
1%@Ro€ Bl lasiinel |5, nTThe Teelldrs Uniyer sed| RGR BeS 1o+ Mo kit 1e
gas stream at 37C overnight and transfected. with an s
SiBRMAy s t dmsatoon)damt & ki AT A B REH968 CHs@@PL A ERARPY 2
2. After the transfection, the cells were s ved
canci hgensaynin & BEeBeT 8pt SAPHOEY I ARAST RERUEBT Rl "°
RNAs were extracted therefromby the use of BNeasyor the
MﬁiiomﬁJtP&PftmaKiE%rfﬁeﬁéﬁl\wdn F 8] %Steer%1 at'e about
100 ng of the total RNA reverse transcriQtioflition. In
- ReTbeRL WS JCarTa B8 PISRATRA B FgiRho REvErse IR
Transcription Reagent s&%Ag lied  _Blosyst &g afif1) mifute
add6r BEhEARHR" he Proto glisgtstegched %9 t her et o.
Using as a tenplate, GONA, I 1, 8/ agount; GHdL3ROBEHNEnd 10
td@‘tlgor%_%ﬁeﬁgg%%/eedr t%ed Iﬁ‘gsoaat he total RNA, the
exl&%%gslééMBSLgyebn.the other hand, the expression level of
a p-actin gene contained in the same amount of template cDNA
was assayed with TagMan B-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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of the Desnocol lin-3 genes was assayed using a
guantitative PCR. nethod by adding S pL of TagMan
Uni versal PCR master M x (Applied Biosystens Inc.)
and 5L of TagMan Reagents (Applied Biosyst:ens Inc.)
containing a priner set anplifying a base sequence
derived froma part of a first axon and a part of a
Second exon oft _he Desrnocollin-3 gene to prepare a
10 L of reaction solution. In the PCR reaction, a
cycle of 15 seconds at 95C and 1 mnute at. 60C was
r epeadat 40 tkpesssilont devel minfeeRoerl I5eC3aREC” ©Y
m nutes at. 95C. On the other hand ,tﬂf ex%ression

| edginiofteranti s HA magenat ASFRPASH AT (F8%sane ampunt

Cont § O/THRCBGET BURAGOPF B CRLONEt B NP 1o o B
adnves svepentan U £hE CRRIOAD PR 05 pact b *oFed ™s:
R Compart Sbo S CHAChbL G U EA TSt o & ows Lh the
CoRLT i shawdd oSl rEicalTy SRad Froany e
R R Nt I
hUIBn. dd0g, Ca0GEh (8! de e, N 1t RS2 nduCethuatter

ecrease i n expression level of the

%%gt%galn%ifgé@ﬁorﬂnghe ResABGk! idkh3a @enesss Bxdriplzedsiith

crease I n expression |level of Desnocollin-3

PrLabR B 851 R SteELAgLSIcHRNAL agaiurste rDesoLA! | {70 3

gene. The human lung cancer cell line NCl--H226 used |

i nJBXaRheoride, 1% Triton X-100, 0.1% SDS, 1% deoxycholic acid,
Complete Protease Inhibitor (Roche Diagnostics) 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 uL 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, O. 1% Tween 20, 3% skimmed milk)
at the room temperature for 1 hour. Anti-Desmocollin-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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2 was suspended in the RPML1. 540 nmedi um and was seeded
onto a 24-well flat-bottoned tissue culture plate (BD
Fal con) with a cell density of 1x1.05 cells/well. The
cells were. cultured in 5% Ca02 gas streamat 37 C
overni ght and transferted with an sIRNA in accordance
with the nethod used in Exanple 2. 72 hours after the
transfection, the cells were washed with PBS and |yzed
with RI-PA buffer [50 nmM Tri.s-hydrochl oride buffer,
pH 7.5, 150 mM sodium chloride, 1% Trjton_X-- .
04 80S,1n186 gemgehs| awt ke, SOl et ¥ Hrb 5s%b]t%qneg dy
I nhi bi tor (Roche Diagnostics) and t . Ph+asQl-iat

- §ivhithinoRR I, Yabeled 411@@85?@rﬁthoéthb%drydzg“%ﬁlﬁ"rﬁ‘%? gf}mh

" the nunber of cells per unjt a t o esbysaid 2,
t hebeurdentss) gin W@ﬁeﬁﬁlﬂé‘ﬁa{#&é’&p;@%'HeiJ\C/\(/ﬁepl ggvver e
determ ned in accordance. .with e &£8B&®ntrol,
i nt 8hsirePE STREER BT £°D1 PBT | | H} aor{ lr(l:e &%%ysat & Vs
subj ected to SDS--PACE in_polyacryl am g WabBd &o as
cofeahPrack e gPadi e _tac<§fm4%%/lo Oﬁ%%E Iﬁe) fhs °°

el ect rophoresed and _s ebN8s WRER the blocking
t Faderery 687" ara%\’/BE aeﬁg%rggﬁtg’ i()éB(ImDRAD)S by a °hee

conyent i onal weheri@fis ror Moanibuoeki mgd
sSPﬁ?‘f%ﬂP’(%‘%‘f‘%&?&é@g e%glglﬁﬁe, bo.rlo/av\?eeﬁzo, 3%

iﬁ%?{f%%egl Egéﬂﬁrsﬁ her (199 teMpeiat ueitbrvas hbgained by

snocol [1n-3 antibody (Progen) was added to

C%Ql@ingshgﬁaiakggf&p BAt Lonouskt UgG Jantsbbdy | dmognoRgsearch
have a concentration diluted to 1000 folds, was

|

t

%ﬁﬂbﬂﬁﬁri@s)t‘b@CH engHiespen@butéet dro 90, (AhEekds, ahdhe

en was 190 left in a secondary anti body solution, .

Whiceh teape bt @it edr iyhour. The detection was performed using
Supersignal West Chemiluminescent (Pierce) in accordance with
the protocol attached thereto.

In the cells administered with the non-silencing dsRNA1,
specific bands derived from the Desmocollin-3a protein and the
Desmocollin-3b protein was 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 dsRNA1l and the cells administered with the siRNA

by the antibody against the B-actin (Fig. 2C).

Example 5

Immunostaining of micro array of lung cancer tissue using
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di luti ng HRP-1abel ed anti-nouse |G anti body

(I nmmnunoResearch Laboratories) in Can Get Signa
(Toyobo Co. Ltd.) solution 2, As an inner standard
control., at the roomtenperature for 1 hour. after

bl ocki ng, anti-~l-actin antibody (SIGVA) was added so
as to have a concentration diluted to 1000 folds wth
the bl ocking solution, incubated at the room
tenperature for: 90 mnutes, and left: in a secondary
ant i body sol ution, which was obtained by diluting
HRPL | abremsgoahifn = 3nﬁ%§ébP@G anti body (I munoResearch

Laboratories) with the bl ocki ng buffer
f ol ds, Immuppg 15?%%%1%%@&& o+ I 8Friy ﬁtg%u%gt} nglg cancer

detectlon was perfornmed, usi U
- giissye l&’ﬁlsn‘“e%rrrg*fefi TBi BP e tﬁ% aa%sccgr alﬁlgggiv& :{Aﬁ&g ghl%ody

t | attache ﬁﬂﬂ was
PiBRos T noleC L at e G pRA T (PR bf?f%@‘ém’j
d th eh with08
et F e rfg%neéinﬁ SSRREhG} oreh: prai el andhie it

was noteéd at the

posi t}ons PRLECHH &k 1vRé Gh¥r byminutes
n@ﬁﬁg o e anﬁn%ugggégg?ﬁgge t he CESRDCO||I5;-3 ’

t pegi f1i0¢ < bands cner&r tohidet &ct@tce) mrdhién 90%,
t Fge {E%%% s%gred W th fhe si RNA. The sane degree of

' %3 nsiddyr pestdgtactedsiminbiescrldes wipent steted imetped
the "non-silencing dsRNAI.and the cells adm nistered

'ﬁh t@let:r_sdt%Ne‘uffelevﬂ:hep@m .0 lanBotiyeragaitnslatdie ati 131°C

; | C. . Exanpl e 5 Irrutunostaining of

mf%E:OZ(ﬁh&ﬂut@é | uRge Caspessduirisaeiosi ige slide was left in
the citrate buffer at the room temperature for 20 minutes, the
buffer 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
incubator 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 antibody 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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191 anti --Desnocol-1:i.n-3 anti body

mmunohi stostaining of a mcro ar.'ray of human | ung
cancer tissue was carried out using the
anti--Desnocol I ing-3 anti body (Progen) . VECTAS TAIN
Elite ABC KIT (VECTOR LABORATORI ES) was wused for the
i mmunostai ning. Specifically, a slide with a sanple
attached thereto was imersed in xylene for 5 mnutes
three tinmes, in 1009, ethanol for 5 mnutes tw ce, and

Irggilé}:.: ?W&E?gc??@ers Iaet h%nwas (%){O&)?)e@ 8 ]Etgrr% \%Q%ﬁlog, and
: 8 ang.t Qeec Bt vcv)g% %\é%g reé ]fg £©rm320+ 8% NUELRS reagent
aF &r 4

epressurlza ion, was left in the

C'okr %%‘éftfl% HMs %3&80&1& %}Eﬁf ahurgsd,0knd0sdadidhesas
er

was washed out by water-washing, and then

t Hﬁ\mé{ééjflﬂ\@ﬁe pRETRL-SEM: At 2Urd EEerhIVALIRIELi+eIABS Reagent
m nut es. 3% hydr ogen perOX|de was dropped onto the

Shiggsnd @ oSthdeWagas eftopdbdr &steHe saptidmcubdt dreratche
the roomtenperature for |I.5 mnutes, the reagent on

t hecsest ivaR vast washedt ofdr 8ot hipurds.i ethavateegeancnade
imersed in the PBS for 5 mnutes, and then norma
beutbeos @bl Madiddachedith thwe PBSL s sdroppedasninmpersed
section and then was allowed to react in the )

i nauttat eBSf frr B0mimMudsesa DR epbst ety phgaehrd forphg kit
bovi ne serum the anti- Desnoco-lin 3 antibody (

r egen)raigedt en tiid keapiemt ebddyhelt Ithei RecHiAY 8ps allowed
(contai ni ng Tween 20) was dropped on the secti-on

t henrevw: fhefi toals mdgutgs- 4@ph@vé??ﬁ€ajm OnTHRe FS&‘@Je?R Vas
on the section was washed out wth the PBS, the

s BeEhoh WA S IHRISEI SRS - PBS SFOT S M halBe 140 48 the

times, a biotin-|abeled, anti--nouse
purlfled water, the section was rEommerseg 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 minutes 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 squamous 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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- 192 solution attached to the. kit was dropped on
the section, and then the section was |left at rest
for 30 minutes. The reagent on the section was washed
out with the PBS, the section was inmmersed in the PBS
for 5 mnutes, a CECTASTAIN Elite ASS Reagent

attached to the kit was dropped on the section, and
then the section was left at rest for 30 m nutes. The
reagent on the section was washed out with the PBS,

t he section was innnr°ed~—+++44m&—P%:lfor—5' i nut es], 9__ﬁ
DAB subst rlat@1at rached-dtoo tthe [kddetiwgas dr oppeéd on fhe

section, gnd then the|section|was alljowed to react
for 5 to 15 ninupes. The reagent on tthe section was
shed out| with purified—water;—the gection|was
merses ilsot he |opuriflbed wat ef? the|section was
mrersed ijn a haematoxylin saqlutionf{for 1 mnute,|and
hewat he sieeti on|swas Washed wilPh tap| water| The slide
S_i-mmersied—i+n—0%—80% and [90a- et/hanol 1

ro 5

mjnut es once, regpecti[¥dy, wds i mer|Sed in goowa

ethane#—#e%— S—mnutes twce, (Was i-nerse:din xyl epe
fqer 5 minuges thide tilfk<s and then [tas sea#ed by |a
mgunting agent. As a rlesult of| obserjvation|of the|s

stlained i ngde wi {H a nﬁé{bscoqé, a stﬁong S?ainJM&i____
observed—thesquanous [cel' T cancer secti on ofl,{he  llung
(Tald ef E) - |PTabl €€1] Sdimary of “ni cro| array |of
squanous r|:.i cancer tissue | 1Crdc|. ;Arrlay spot
I.E?%ItZVe Stain|ig scpre |

[
i
t

LCCa: Large cell cancer

I, IT, and III: Grades of squamous cell cancer I, II, and

I1T

Example 6
Overexpression of TM4SF13 in cancer

By carrying out the hybridization method using mRNA
derived from cancer tissue and mRNA derived from peripheral

normal tissue, which are all extracted from a cancer patient,

ageneexpressionprofilewasprepared. As a result of analysis

of the gene expression profile, it was found that the

corresponding gene is expressed highly in the cancer tissue.

Particularly, in breast cancer and prostate cancer, remarkable

i i i i ral
overexpression was observed in comparison with the periphe

normal tissue (Fig. 3).
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1 Gve ~'EEIl ---------
----- ---- --- --- - --- --- 60 Noma 60 J O LCrCa 65 5
58 93 ----- oo aieoe oo TR -1j33
too ~1 411, --. -- - ----- R SR ~- a
IS 38 32 84.2 65 13 14 1i 64.? ~t4 1 17 3 Sum of 66
+93 J 21 HLLITLL_LJ A Large cell:. cancer T, II, and
[11: IGrades of squanous ce 1.1 cancer , Il, and 111
a Gverexpressicn of TMASF13 in cancer B

E)gf(%?ﬁ%@out the hybri. di zat Lon net hod usi ng rrRKII\

gg%b%ﬁ%:‘; nogkccaerl(ie!ir&&t%?gﬁ ek RNA ghelchyiedr fdedm 1ine by
administering siRNA against TM4SF13 gene

Human breast cancer cell line T-47D 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 100,000 cells/well,
and was cultured in 5% CO, gas stream at 37°C overnight.
Thereafter, siRNA was transfected.

Specifically, the siRNA having an activity of cleaving
mRNA of a TM4SF13 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 (siRNA2c), or SEQ IDNO: 27 and SEQ ID NO: 28 (siRNA2d)) .
Total four kinds of siRNAs were mixed by equal quantity and were
provided to transfection (hereinafter, abbreviated as siRNAZ2) .
As a control, two kinds of RNA fragments (SEQ ID NO: 29 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 dsRNAl). 40 pmol of siRNA2 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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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 breast
cancer and prostate cancer, remarkable

ove. rexp--ession was observed in conparison with the
peri pher al nornal ti ssue (Fig 3) 194 Exanple 7

1 R Pl 107 S oo

H 5 hobfil! 4¢0. pyiahased. f maBnixed
Aﬁg?ﬁggn]%ﬁkéﬁ%g gﬁfgﬁtemkéectﬁiﬁl(ﬁﬂtxy was suspeﬁggg

' @o@ﬂtlcﬁPNa;- 0840, g JE'c'Sna( LV ELOEER) o€ OoNtaipnhmg thO%ells
fetal bovine serum (JRH) , was seeded onto a 6--well

fLate bflhtt_@l@dcﬁl@t%@d G-t 2 enolsat end B dralceany wéddh a
cell density of 100,000 cells/well, and was cultured

| BoDYe &R . JaghStdRaBLted @ITsoverdi glided Thes eaf-werd 1
9-'"RNA was tranjfected. Specifically, the siRNA having

am1aetotitoymeaft iclseavdulguraifNatefwia hTAVGEEL Slegenty wis3, 0 00
manuf actured by hybar _i.di zing two kinds of RNA

f cagh®eftes 1( SEQ W@:d\l@ddiﬂ;lemEleSEE@ltﬁ)fecl\I@n 2pe RPMI1640
(siRNA2a)). In the sane way, three kinds of siRNAs
veeediaddityonaddep) eeriefiacnarldd ytaiybeyHie PAEUE gRH) in
ki nds of RNA fragnents (SEQID NO 23 and SEQ I D NG
24% (S RyA2 It ream SEQTD NI t¥8 dads SESLteD tNE, mpgium was
(si RNA2c) , or. SEQ ID NO 27 and SE&£§!D NO 28

( sPRNAZH) the pligttal viddetki Hdsest & RRBC were MirBEeHPd

equal quantity and were
then was left a4t 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 then 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
administered with siRNA2 had the fluorescence intensity lowered
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 TM4SF13 gene
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provided to transfection (hereinafter, abbreviated as
SiRNA2) As a control, two kinds of RNA fragnents (SEQ
-D NO. 29 and SEQ ED NG 30) having no activity of
cleaving nRNA in animal cells were hybridized in the
same way for use (hereinafter, abbreviated as
nor-silencing dsRNA1l). 40 pnol.of siRNA2 or 40 pnol

of non silencing dsRNAL was added to 50 ?.1, of

Opt i - MEMhd mﬁbﬁr&%ﬁﬂi can®@s Miiedive t‘1h45ﬁ 1Med)f'|.n Example
Opt.i-MEM | ;Invit:rogen) 195 to which 2 L of

Li poﬁ@:bﬁ@@ﬂeaoﬁptﬁé REME T @ Red MRS aiddl deddedBEto then-wel 1

was |eft at the roomtenperature for 20 m nutes. The

m Xedt -lssltsinéant Wesualduladde blared (8Bl Faladd)udthf a cell
T-47D and the cells were further cultured for 24
hodessitgndft hed, s kel efwellcoThectdds Ware caltecéddin 5%
cells were seeded onto 96-well. flat-bottonmed tissue
culttouges ptatcemvatt B7aC erlelnitgitsahil tfandfe®fH with an siRNA in
cells/well and were additionally cultured in the
RPyM¢Sudangrediittin thawdtrloge mpedont akxamy €l 0% Aétat the
bovine serum (JEW in 5% CQ& gas streamat 37C for

t werahgfect ign e the eelisdvers wastimsmeile dultheed|fmre24dwurs
left at rest: at --80C for 5 mnutes and then was

| efnd ghen Hotpbd diAsewpeEr axturcetéd rtherafimgt by . thanuse| wéoRNeasy
sol ution containing 1% Pi coG een (Ml ecul ar Probes)
andirmiosrot SEMNA RAB3MIAGEN) Bi aixgdgcad ) temsladdetout 100 ng
thereto by 100 RL/well and then the m xture was |eft

f orf ZhemtottesENALhekgatsersranscripasor i regrdti vor escenngeied
intensity thereof at an excitation wavel ength of 485
nrownralagMas Resdrye Tasabeniiticaf Re3gents (Agiel ilBNA
content in cells was assayed. As a result, the cell,

adBiddytieskerad. Wil siddiAdnbadwite fHai@reseesteattached

intensity | owered
thereto. Using as a template cDNA in an amount corresponding
to 10 ng when converted into the total RNA, the expression level
of the TM4SF13 gene was assayed using a quantitative PCR method
by adding 5 pL of TagMan Universal PCR master Mix (Applied
Biosystems Inc.) and 5 uL 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 uL 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

with TagMan B-actin Control Reagents (Applied Biosystems Inc.),
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by about 30%than that of the cell adm nistered with
non-sil encing dsRNAI and showed a statistically
si.gn:if: cant difference (P<0.001) (Fig. 4A).

Exanpl e 8 Decrease in expression | evel of nmRNA of
TMASF13 gene by adm nistering si RNA agai nst TM4ASF13
gene 196 The human breast cancer cell line T-47D used
in Exanple 7 was suspended in the RPM 1640 nedi um and
seeded onto a 24-well flat-bottonmed tissue culture
plate (BD Falcon) with a cell density of 100, 000
cehish weld ustheaseld snnermlctendeddi n 5% CO2 gas
stream at 37C overnight and transfected with an si RNA
in accordengeows bhnitistreefod thsd® $HRBCanPieS R resson
After the transfection, the cells were continuo_cyﬁl %,
Cuktel exf TGNA2AE Howr M4 8RS 19761 186 af RIGAS SRl 7
extracted therefromby the use of RNeasy . M ni Tot -
RINAMiG 10l IWEENEhe wua?ga%f&%téﬁﬁfidflé:?la*b*b%mto%ﬂneg’lcmg
of the total RNA, reverse transcriptionr t

cdeRVRH vhgeh Bas T%tﬁ@bﬁsR%v‘é?%‘aetlT’reaﬁ%Hop]t ?agi% g%%égﬁtsd S
(Applied Biosystens Inc.).in accar N € 4B).
pE6RBEDT L Gty c Rt tirerbt %?’Jf NG a Qg&foed#ﬁl gf 1etslcljlll\lﬁ)\

I n an anount correspandi to.10. whenrs canvegte@dch of
i APESE HeE T BEaI - ie?*hghaerg&rhees%%%h&%el% Bfof thg °

TMASF13 gene was assaye [ Bt i ftineecB€Ry the
nﬁl\/gﬁoéum b&&afng‘:‘?‘%ﬁg% §T£1%]I\)égr?q62i versal PCR mast er

M x li.ed__Bi eqBLNCog @ad Thapkl Dfgehac43an
Rggﬁsé%)%e (l,&‘pgﬁgggg%ils%nsysgermo Inc.) containing a
prinmer set anplifying a base sequence derived froma

part of a fourth exon and a part of a fifth exon of
”ﬂ‘&ample 9

Localization of TM4SF13 protein in a cell membrane

Human embryo kidney cells HEK293 purchased from American
Type Culture Collection (ATCC) were suspended in an Eagle’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
p3xFLAG-CMV-14-TM4SF13 having a CcDNA sequence (SEQ OD NO: 5)
encoding TM4SF13 protein was transfected. Specifically, about
4 pL of p3xFLAG-CMV-14-TM4SF13 was added to 250 uL of Opti-MEM
I (Invitrogen) and the mixture was mixed with 250 pL of Opti-MEM
I (Invitrogen) to which 10 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 HEK293
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TMASF13 gene to prepare a 10 pL reaction solution. In
the PCR reaction, a cycle of 15 seconds at 95C and 1
mnute at 60C was repeated 40 tines after 2 mnutes
at 50C and 10 m nutes at 95C. On the other hand, the
expression level of a (3-actin gene contained in the
sane anmount of tenplate cDNA was assayed with TagMan
(3-actin Control Reagents (Applied Biosystens Inc.),
- 197 which was used as an internal standard. in the

dm nj st d wwth th ILRNA2, - th '
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breast cancer ce 470 was 1 nduced by the

dﬁgﬁggﬁgﬂﬁoﬁéw%ﬁmnrwvﬁr ofs LberTVABRA. & 19eneere

Local ization of TMASF13 protein in a cell

NeRLANG HUEBN, ST WO ckhehiey: sehl seHEIR B thuschiasadc M2
frow American Type Culture Collection (ATCC) were

suspended (shgas) Eagl e1scMeEMe rdier ol {riduset Togemtibody
containing 10% fetal bovine serum (TRH) were seeded

ONAK® GnwedHe §iaindaotiapmdwéissteccudd withpl flergsEpnt
Fal con), and were cultured in 5% CO2 gas stream at 37C
omMet b glhipe . ThEr sabt ebsemredanhabl tival IMiSKpPessildy fusion
vector p3xFLAG CW--14-TMiSFi 3 having a cDNA sequence
(BEQ D N@s Sdcakimeodinga TWMASFIBmprarei (Fiwas>) -
trarisfected. Specifically, about
Example 10
Interaction between TM4SF13 protein and integrin-a3
lnﬂJofanaqueoussolutioncontaining1Im4CaClzandMgClm
10 mM Tris-HCl (pH 7.5), 150 mM NaCl, 1% Brij98, 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 p3xXFLAG-CMV-14
(Sigma) was lysed in the same way. After collection of the cell
lysate,thecollectedcelllysatewassubjectedtozacentrifugal
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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4 pL of p3XFLAG CW- 14- TMASF13 was added to 250 ulL of
Opti-MEM | (Invitrogen) and the m xture was m xed
with 250 ptL of Opti-MEM | (lnvitrogen) to which 10
}rL of T ipofectam ne 2000 (Invitrogen) was added and
then was left at the roomtenperature for 15 m nutes.
The m xed solution was all added to a cell culture of
HEK293 -- 1°98 and the calls were cultured
continuously, and then cells were collected. The
collected cells were suspended in a solution for ceIL
C Wefige sepdedatmnito wasdeaeldcted by
f%g{[%)%fggreg%?igggﬁgﬁcﬁture plate coated with 2%
9&E§£&fhfﬂ@da Mereiadght isepakhyicultoutke Huditapad Hajigion
The cells were inmmunostained using a conventi onal

et hosk Wiseh o@n4 i sllAGs Meed ardtritirddyg¢ Singhma eantR S

FI TC- -1 abel ed anti-nouse |1gG antibody (WAKO and the
St AihBSh i JFEEsa &l By albiseny edugvotf rrer if-fobeesident antibody
m croscope. It was observed that the TMASF?3- 3XxFLAG

f yshemicdnotednl was pLocAl preETk iinn GaagetIsameABF AR (Fi g.
5) Exanple 10 Interaction between TMASFI 3 protei n and

i mbegtionadlylagltasfingntheueiotsirsobt t onfebrit gﬁohl'rrﬁg e
mM Call 2 and MgC.1;, 10 nmM'ris-HA (pH 7.5 150 .F;
LiebiaClye £06Bral, 9B)IarfdneBHIEE eI Vet i%%%‘%‘“s‘)
(Roche) by one particle per 7 nL was added _t
VBAS-MBER1 £219 IMEIgner 3+ 5h§) %ﬂ%?ﬁﬁegﬁﬁrﬁg was Then added,

TMASF1. 3- 3XFLAG fusion protein and._the_.nm,x WaSours .
| epg he F“é§tt‘?r%|‘|’aisc€°'i‘alﬁl°§‘6tﬁﬁi s t?{&(;]rlle‘g;ic'r c)I%ysi ngurS

the cells. As ti o VPR Ehga
 UBncSurtandient ol T PRIEPal: Phed HSELAS OW 14 o
(S.gm) 185 1|y3R¢ 11 R8s aPRuIEdh vAkhes Gehhectien of

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 solution
(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
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| ysate, the collected cell iysate was subjected to a
centrifugal separation at. 15, 000 rpmfor 30

m nutes, thereby collecting the supern:t:ant. 50 RL
of protein G agarose slurry was added to the
col l ected solution and then the m xture was
rotationally 199 agitated at 4'C overnight. The
supernatant was collected by performng a centrifuga
separation to the agitated solution by the use of a

smal | -sized centrifuge a t hen was _| Si ;
uﬁBEr’é%‘?“bitreg‘P‘éHaB‘i/rea% |rn884ml}xﬁ‘gce5f’ 3RY TR &5° eE s

&8 : 10,122 a8t 1.6l ilutin
238{3@2 = %%?gg’]%(%)éosn%lo%n w}? c}hI L;rag oPL 21 bg‘ diluting

atrona y agitating the m xture

B0 1904 BOUESpo 8% Fgenegebiong QonhERlzodagenl non

S n
uni ze nDuseIP was added, 12.5

%%éb%a?grqte@) N G Q585 SLHN [(¥o then 1addedso1u@Adn 2,

xture was rotationally agitated at 4C for 4

hgun$e roEﬁ%e%%?%@éié@BrerQ Moyed nByapeve tontidly after
centrifuga Separation to the agitated solution with

ap$0BkIngi 288 ndiBRkihf HE@ rdet TN (heD preceps ) atbedadded
protein G agarose was washed with 250 )t of the

sabuii an, used £ onkcbategtiod ysiatéduwo 10DARE1BEwith the
of the aqueous solution used for the cell lysis and

781btkDig lsaemiton, incaepkd duffler roBnORkD)enmuecabfioed0

to the washed protein it a,arose, the mxture was

phosessedaatl B fiora sBeondary estibedy taedntaon; gligh was

fraction was collected. 10 In, of the cell-lysate was

subjectetl WSD8i PAGEN] HRP-16961¢b| apddrpPaS o %%3 geribefe

el ectrophori=_sed and separated proteins were for t

t rlaAmshrrRestarh al AVDR teaiE s Anel {IBItORAD) OBYing Ruffer to

onvent i.ona.l. nmethod and then left in a blogkin% .

s6PuPPFolds, at the room temperature for 1 hour. The detection
was performed using Supersignal West Chemiluminescent (Pierce)
in accordance with the protocol attached thereto. A signal
derived from the TM4SF13-Flag fusion protein by the
anti-flag-M2 antibody was detected from the immunoprecipitate
by the anti-integrin-a3, while a signal derived 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 and the

product of the immunoprecipitated negative control according

to nonimmunized mouse IgGl.

Example 11

Interaction between TM4SF13 protein and integrin-od
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(iris-buffered saline, 0.1% Tween 20, 3% ski med m | k)
at the roomtenperature for 1 hour. Anti-FLAG M

anti body (Sigma) was ,added to Can Get Signal (Toyobo
Co., Ltd.) solution 1 so as to have a concentration
diluted to 10C-0 "f olds, was incubated at - 200 the
roomtenperature for 90 m nutes, and then was left in

a secondary antibody sol ution, which was obtai ned by
diluting HRP-|abeled anti--nouse |gG anti body

(I munoReseareh Laboratories) in Can Get Signal

( Toyob) 1@0ef anlelogepusebutt bm eontaiminkel REGAF 12 and MgClz,
tenperature for | hour. As a negative control, afterl c
bhocki megisthel nem inbhi 260 mIuseCl gd? FRREP SpofefigP et
was added so as to have a concentration di I7ut ed L0, yded
1906t danded $nini b HEdrhdRophek RiyngRes GRELE6HS AT bt £8°at

the roomtenperature for 90 mnutes, and fi.kLn
S @ 0ompaMp 23t i:bbbyclmeuﬁtéw,lgwiee‘ﬁrﬁraiiln%b"tl”gﬁstﬁég BEFLAG
di l uti ng HRP-1abel ed anti - nouse | antibody ..o for 20
( Ermieo Restal e RIchbBE AVgTHIE8) "3 H%%haet bﬁeggk?rﬁ g buffer

to 50, 000 folds, at the room tenperat for dohory,
ThéndetoctitenePRaby ek 5Sﬁe'ﬂeﬁssl'ngg %u%eﬁrgl 5&& Vst

chem | um nescent_ (Pierce) | WM —CMV-
R e e R e A pr
TMASF13- Fl ag f usi . L 0.0y the eratiireld ME the cell
AeR BBy GBS 1060ett i PORVERE IHocihon o0t by Late by

the anti.|ntegnin: h| €28 ShoBab;deréyed af dearnrtifiegal
ar:I'tYiSfiTE?'aéb Og%?f: %éé(;ey\v\g%&n%t detected from the

product . of o BTILHA0RS £6b Rithat 8¢, Regabbyeotontt blg the
I\Iosegﬁéﬁgjronv\ﬁgq étotl(a)ct &d fromthe i nmrunopr eci pitate by
t%%ﬁangiafaimrg.eggbnﬁ - 3% BRged e c REREMEd LQfurlthewas added to

i R6PF eTi pi t at €d” negative control according

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
immunoprecipitated by adding 4 pg of anti-integrin-o5 antibody
(Sigma) and 12.5 pL 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
uL 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 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
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to noni nmauni zed nouse 1gd@. Exanple 11 Interaction
between. TMASF:t.3 protein and integrin-tx5 -- 201 1
nB8- of an aqueous solution containing i nl7 Ca-1;' and
MjCl2' 10 mM Tris-HO (pH 7.S), 150 mMiaCl, 1%

CHAPS, and conplete protease inhibitor (Roche) by one
particle per 7 nL was added to MDA-MB231 cell clone
strongly expressing TMASF13- 3xFLAG fusion protein and
the m xture was left at rest on ice for 20 m nutes,
thereby losing the cells. As a negative contr%L 1is
MRAuMB2S Fodet Lot usrd ﬁs:m@pméelbWtSﬂarﬁ,%Z?u%go BT

p3XFLAG CW- - 14 ma) was | the .sa
Afseap 1 ¢ gy e dﬁIélFA héegg Fdd?@ éﬂple Resgl Pacred ©

cell lysatewas subjected to a centrify e 0
atag§505©0¢hﬁpm¥*6?re3ﬁaﬁaPIi'OCfFﬁF'@ 2% r?ér(g?yo c%l ect%l%r% end

the supernat ant. LL of P{Otel({] G agarose slurry

wdeadg et §b-9 tfﬁéch‘Prf & 8°so?u |on and then the

m xture was rotatio aII tat 0 tin 7,55
The sup%q KaCfntRGES S@ ttfe é&rﬁ %%?A%E 0

cen r| fu separnat i Iy da 501 debboatedy
¢ e yeer B SRRL: s.@%d‘fgzé*{%@%g‘s%ﬁdﬂ Ty

| Mmunopr ec Y- 20000 2 4p sk Gfer®itne (BIORAD) by a
HrS¢e ngn‘&&aqts%gﬁglsgoﬁy (Si ama) and 12.5 pL of

prc%%%]eﬁtﬁ)@agfrn%%ﬁodsgﬁﬁ rﬁhe@”@ef@tﬂ{ iz0mabkyin@gidlatiny
he mxture at 4C for 4 hours- As a negative control,

4 &Qk- BQﬁféfﬂwebzgﬁemuse TgGn $RADSys1ENs) mpdk) at the
added, 12. t!, of protein G agarose slurry was then

ad}i;%q\t rbharmfb&qrmoum/asz\mmﬁmmmlzIasntagptlm(éélglm) was
4C. for hours. The sul:e:E natant was :renoved by

perdRum aocan cent sidnidal(Togpa a16.onLta- } felution 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 IgGi (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 (Pierce)
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agitated solution with a small-sized centrifuge and
then the precipitated protein G agarose was washed
with 250 )EL of the solution used for the cell lysis
four times. 65 ILL of the 202 aqueous solution used
for the cell lysis and 75 4 of Laenmii's sanple
buffer (Bl ORAD) 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 collected. 10

L.L of the cell-lysate was subjecte 0,,.SDS- PAGE, i
7 IB9RCRHRAYARGEY AR dd g8 Ot 63%8(388% OREBEg - ary *Lon!
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S ated at the roomtenperature

f ) 6% at2d denvias dtalh .| WA sigREDREAN Yetected
a%#ﬁgg%€%%%ﬁhtfgn, @%?Ehvmas obféined by dil uting

HRR:q | abel Le bDUSS +LOG, afid hegy -(ht sgrinches ead cthe
LE 8?&?%?f§@$%?%k%g%%%§t SF%nal (Toyobo %%., Ltd.)
SQkrutihen oF thatird@opeesdianpedabeya: ifver cdntinir acperéing
negati ve control, after bl ocking, the noni mmunized
mMays foh Ofatur(iR&R HysiemGiwas added so as to have a
concentration diluted to 1000 folds with the bl ocking
solution, incubated at the roomtenperature fora 90

m nutes, and left in a secondary anti body sol ution,
whixelpWasl2 obt ai ned by dil uting HRP-Iabel ed anti - nouse

I gG ant i body

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 ID NO: 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-a3 or a 96-well
flat-bottomed tissue culture plate (BD Falcon) coated with
fibronectin which is a ligand for integrain-o5, and then the

phenotype was observed when the seeded cell lines were cultured
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(I munoResearch Laboratories) with the bl ocking buffer
to 50,000 folds, at the roomtenperature for | hour.
The detection was performed using Supers Lgnal West
Chem | um nescen: (Pierce) 203 in accordance with the
protocol attached thereto. A signal derived fromthe
TMASF13-Fl ag fusion protein by the ants-flag--M

anti body was detected f=romthe i munoprecipi.tate by
the anti-integrin-a.5, while a signal derived fromthe
anti-Fl ag-M anti body was not detected fromthe ,
preducs i fvitha ~1smadiopr @oivpt teded wigautvd htalopevine
No signal was detected fromthe izntv. unoprecipitat
byseirh@. amsia hategivancas mid aheriprbgatt egpredg-on Vector
i mmunoar eci pi tated negative control accordi n% 15051 the
neRiprEEs Eedanbuseoteg@ was Brarerecad Mo 58¢ st lils &34
formon extracellular matrix coated plate due to
expmessapn of TMASF13 protein TMASF13 protein was

transiently expressed in human breast cancer lhat
i ne NDA INBE@PUQn‘%F‘RIWéSﬁﬁ@ﬁ%”(‘lfﬁﬂégoﬁtaﬂa%f%r Sgg%lli lEIth‘ on

matri x coat was observed. .Specjfically, latceldn
expheebztion nvert'sid Atvihg e ‘%ﬁmﬁ%%re%‘ﬁec%%‘éag(}’é%h%aﬁo ©
5) encoding TNASF13 protein . Scell

| feTeaaEeR Bt Lo LA o P hahan By eher caner

cel | |ine, MDA-MB231 transi I 589 4 d th
TirsResd R R ATA o Ry Ton S SR nar ) dTRe and the

flat-hottomed tis r & -Bhat eril IgyFal con) coat ed
vvif%elpgn?%rilen W %ﬁglrééﬂaéﬁl&l ggndéf g:;lgéL- t:egrin-a3 or
a 96-wel:i- flat-bottomed tissue culture plate (LSD
Fal con) coated with

Reference Example 1

Cloning and determination 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
NO: 29) and primer Y (SEQ ID NO: 30). 1In the composition of
a reaction solution for the reaction, using as a template 10
ng of the cDNA, 50 pL 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 ¥ (SEQ ID NO: 30), 1 mM MgSOq,
200 uM 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,
and 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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fibronectin which is a ligand for integrain-a5, and

then the phenotype was observed when the seeded cell

lines were cultured - 2042 - in a Leibovitz L-15

medi um (I nvitrocien) without | fetal k; :vine

seruzr.. Asa negative control, an aninmal cell

expressi on vector. expressing LacZ protein was

introduced into the cells inthe s Ulle way In the

group expressing TMASF13, it was observed that. on

the lamnin coated plate and the f: _ibronectin coated

p|cﬁtl§ti1t1<¥‘azhee§@1€&§:io@ﬁcﬂftd3eDDS fdde suppreéssel FanBhe ROt

length of cells were reduced in conparison wth t% o -

LaeZa exdpipeased teoBER and pdrforfigfaiigh gepeer X (SEQ '

non-i ntroduced group (Fig. 8% Ref erence Exanpl. e, A £ a

Clami agd amdindet 8r tERALTONO6f 3bhse T8 el MFPSF - EHNA ©

encoding TMASF13 Using as a tenplate cDNA q}eri ved. .

f nemchuoansdinedsn Eandare reabtitnndOrrECTd, thth&epeR°n

was performed with primer X (SEQID_ NO 2 and :

préaietiyn (SEQPLEPNGd BP)2ddindt hd'lc Bhplds FPg;\“o?“ ogtained

reaction solution for the reacébg{ usi
O

{ Gnpiiates G thi PR RIRUEBINR 1800 pLOF” thELr Bart g e P
A i A R N oL
b hob0’ o AR ab 5 G SR bl Ser i 7ar
(AL g6, PR B o 2 e 8o ppeoinos
r%ﬁ%@%ﬁ%nsgaéi S AthelFnRUDRA Btagr@4€ cAbtesponding to
mi‘grating by agarose gel el ectrophoresis, the DNA _
about 646b was confirmed using agarose gel electrophoresis.
Theremaining45;ﬂ;waspurifiedusingMinElutePCRpurification
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 (Qiagen), a ligation
reactionwasperformedusingDNALigationKitver.Z(TaKaRaBio),
the products were introduced into E. coli DH50. (TaKaRa Bio),
followed by the selection on LB agar medium containing
ampicillin. As a result of analysis of the clone sequences,
ananimalcellexpressionVectorp3xFLAG—CMV—14—TM4SF13having

a cDNA sequence (SEQ ID NO: 5) encoding TM4SF13 protein (SEQ

ID NO: 6) was obtained.

Reference Example 2
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fragnent corresponding to about 745b was confirmed. By
- 205 diluting the PCR product to 1000 f=olds and
using 1 tL thereof as a tenp".ate, the PCR was
performed with prinmer X (SEC. ID NO 29) and prinmer z
(SEQID NGO 31). In the conposition of a reaction
solution for the reaction, 50 (iL of the reaction

sol ution was prepared by adding I }x-- of the solution
obtained by diluting the PCR product to 1000 folds, 1

RL of KOD plus DNA Pol ynerase (Toyobo), 300 yl rimer
X FCSEDLFBUNERE 28) CATRP SHOTUANE griGHGE Za{l%%b‘ie% RS

31 1 M SA, 200 M P
1@?9@0555%% arrs st g TER A WeopBendlein, o1
t t ed
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h
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ng ute cation Q agen)
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fragments was purified using PCR

pLHu'lfthEQdéfm:é'(ED(ﬂl%ﬁn) » argd |dLﬂQUr@8 i aCtOPyavaStream
perfornmed using DNA Ligation Kitver.2 (TaK. aRa Bi0),

the @ﬁ@%n‘ﬂ@ﬁ@ | phERAGRE | BhOafmL0lde1 1 DbdHassion
(TaKaRa R 0): “followed by the selection on LB agar

medict By GE3H FIAGH-0gV - aIMas k1 8 mavAsigaa re®l segfierarral(§EQSID

of the clone sequences, an aninmal cell expression

Vet oF) plxddid(s THALELS| geoMABFi3s hasmsipctade DNkecifically,

sequence (SFQ ID NO 5) encoding TMASFI.3 protein

(SBGut 4 id\NQf GRxNBAG-avail aeTv4 Refewescad@drmgl é02 pL of
Opti-MEM I (Invitrogen), and the mixture 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-TMASF13 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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- 206 - Establishnment of clone of human breast cancer
cell line ©MDA-NB231 expressing TMASF13- 3XFLAG fusi on
protein Human breast cancer line cell MCA--MB231

pur chased from American Type Culture Col |l ection
(ATCC.) was suspended in an Dul becco's MEM nedi um
(I'nvitrogen) containing 10%fetal bovine serum

(JR11), was seeded onto a 12--swell flat-bottoned
tissue <culture plate (13D Falcon) , and cultured in
5% CO2 gas stream at 37C. overnight. Thereafteré an._ .
anines ael aexpressian 37%edicgy 6 days. The cells resistan

Do M5 Sy hebin g TR SETS PG (R DAL Er ey Ber e e
RS buiipacl soBB oot b P B Mgty T
(Pavies s T9mneen SO0 il et Rty =o == v
(oo g, A, 20000 GRS, PASAS ot oo

?leqlsl—-gggg?feltaf%l]??ﬁgénlled %HLEH& et:ﬁtuWApId\@aﬁDmdm - The

eér cultured for 18 hours. As a

negat i v ’ AG EMhe HnpEEsSts MEMmvasdium
t@%ﬁgP:é%gggg%?% the éﬁﬁe way as being descri bed

a e A48l <69td8Bhigntod Feteelbsrinkheenol (@Rl ednd 1000
cgﬁﬁglaer% gugpendéd Fn the Dul becco's MEM nedi um

(h&v@%f%ﬁéﬁ)(ﬁ%%%%ﬁrﬂg 10%f es@decbovinea Bememl( JRH)
a

O pa/m (418 (Invitrogen) and were cultured in

5% QP LgRSorsdd easr @ culd¥ice fmrate daystalToe) gresme eélpyged
were collected, were diluted to 5 folds, were
SuspeRslesyd in t hied t Bl bece sesdbENNed maldvi katogerk|omed
containing 10Wfet a-[. bovine serum (JRH) and 1000
pOishe G4lBird pYate ofgh)Falaad) wet heubplieetpy- 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 (WBAKO) to 500 folds by the

use of the reaction solution, and were left on ice for 30 minutes.
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-- 207 in 5% Q02 gas streamat 37C for 6 days. The
cells resistant to (418 were collected, a limting
dilution was perfornmed with the Cul becco's MEM nmedi um
(invitrogen) containing 10%fetal bovine serum (, TRH)
and 1000 .tg/m 418 (I nvl. 4rogen) so as to be 0.5
cells/well, and the diluted cells were seeded onto a
96-wel |l flat-bottoned tissue culture plate (BD Fal con)
The grown cells were suspended in the Bul becce's MEM
medi um (I nvitrogen) containin 0% fetal bovine r
( JRHyagnichg1O@Oce by Wi tBAhs I(elaﬁ’%FLPP SGeHT LONe PBREE tE ngume
onto a 24-well flat-bottomed tissue uIture J_%éghQSD
Fateddms) yiwerthealrea@eton t%?lglFéWagaé}% Sﬁda?%a
seeded onto a 24--well flat-botto S ;
ol G TeBFyneRALasARS Y tHENSHHE W Ghe R ipltkEeing
| evel of TMASF13- 3XFLAG fu3|og grc&é%éwseﬁ E ? )
cothee AMEdSEl bred tiEs TAs R BF 6§ | {ioresScent Tow
cytonmetry by the use of anti-FLAG M2 anti body
(Sigm). Specifically, the cells were fixed with PBS
contalnln% 4% par af o. r mal dehyde, were washed with the
uspended in 200 }LL of a reaction solution

p
:I:Igél%qlghgll'lm 15'% ]J.O{ 9&7 ﬁlerhlﬁfﬁ]aﬁl b Ran@el%sndilime by
az

b saponin) containing 0,2 (xg of

?S%:ATJF?ELS)%%:%% Adabady i A3 Gk 60Fes®Ni Muni zed nouse

negative control., and were |left on

ice for 30 M HLSanbbt efeMashnagNciEs22ebhscadd tfhem
reactlon solution, the cells were suspended in a

%@é?ﬁfba% ap ékﬁlﬁ%uf‘r@' ubi Dsctahinai(pedc bywadi Isuspegded in an
"l el ed anti-nouse 1gG anti body (WAKO) to 500

f Oh Si$1 184 ot i 1 S 1101 tirdgen pahicohn Sof 1O dietadrRP VP eserIm
|eft on ice for 30 m nutes.

(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 TMASF6 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 50 pL of Opti-MEM I (Invitrogen), was mixed
with 50 pL of Opti-MEM I (Invitrogen) to which 2 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-H522 and the cells were further

cultured for 24 hours, and then cells were collected. The
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-- 208 By washing the cells with the reaction

sol ution, suspending the cells with the reaction
solution, and then assaying the E:i.uorescence
.intensity with FACS, clones strongly expressing- the
T" M4- SF13- 3XFLAG fusion protein were sel ected. Exanple
13 Inhibition of cell growh in human | ung cancer cel
line by adm nistering siRNA agai nst TMASF6 gene Hunan

l ung cancer cell line NCl-H522 purchased from

Anerican Type Culture Collection (ATCC was suspended

i RoabDec FAMER61 weedi apmdeidnuita 8§ewyl AehT ?ﬁtrﬁjmféf%lssue

fetal bovine serum {JRii) , was seeded qnt
f lcaflture pdbteonsEdht @ ssdé dansiivect gr 408 C(eéllré? t%%lcsmﬁ were

with a cell density of |x105 cells/well
cuktut Fonh iy 5906 ehs nstPeafRE! 6301 BBV nf n%aﬁ?@rogem

Thereafter, an s1RNA was trans f d. Spegifical
f eontRimrg ¢O0%sERFBADORADE ritf 2T é§§F§ I§/§° € géngfeam

mMRNA of TMASF6 ne were n xed rOV|ded
t atapdiCeéer givo 3@% c%ﬁ*%errori?eﬁb%?[}é’i“{)‘éﬁiurem°" ‘%N&he Riate

used. 40 Fnol of s:i-Rl4 ai nst, TMAS r -
pIvEis é?f%dﬁléﬁﬁén%?ﬁ'ogl gmﬂ% %Hﬁ% %%95?% %égt -

Ty ! a s980 n
3%%‘)6 rf?/@f\‘/l tfe“(ﬁ ﬁ\? 4 rggeer) 5a ng c\Mél_olhlpofgef:)t{ljcam ne

2000, , Tnyi t 2Bt BN M@ 3| BfPATALA630
T Faaﬁ%yé%%éef?%t%ﬁ%s&?mggﬁ% nlﬁ?ﬂf‘*‘?ﬂeﬁ‘ﬁ‘?xed e

SO Ot o BL1 AFURMh R R b Hbb iy wl Mah tische

an cultured for 24 hours, and
thanGeL! §aver&+Ceblesd @dnutbs. 2@ereafter, 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 cells administered with
SsiRNA against TMA4SF6 gene had the fluorescence intensity

lowered by about 59% than that of the cell administered with

non-silencing dsRNA1l 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 line NCI-H522 used in Example
l3wassuspendedintheRPM11640medimnandseededonboa24—well
flat-bottomed tissue culture plate (BD Falcon) with a cell

density of 1x10° cells/well. The cells were cultured in 5% CO;
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coll ected cells were seeded onto 96-wel |

flat--bott 'omed tissue culture plate with a cel
density of 3, 000 cells/well and were additionally
cultured in the RPML1640 nedi um (I nvitrogen)

contai ning 10% fetal bovine serum (JRH) in 5% C02 gas
stream at 37'C, for two days. After the nedi um was
renoved, 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 sol ution containin%,%%) . ‘n
PiqeeGs eemn( bbl 36| averPighbssindidanss sl thdso s TN

Bi onedi cal s) was added thereto by 100 1t I h
¢ FrepoEHencamisithn 6h e hef UF6T 2h 'aﬁlﬁi%ﬁé,\'ﬁ'hé% catter,

by nmeasuring fluorescence infensity ther
e)@aflﬁlfﬁﬁﬁl%v%t?eeﬁ@}]ﬁ were &gg}:hnuou y elt%?éd%%r% hours

m and-at an em SSI on

ARy ot w2 BRI PR e S AP e At oo
Aoy D0 b by Bhbat DOV ran Ehar el tha cell
e e

Exanpl e ¢ i1 £Xpre581 on Heavweht of (rfRNAeof
Tl\mggngéﬁéd%%egg?ng%i%aeri ngﬁsi i~ VA\gggai nst TMASF6

98! RUMBD: hung sanseianeel biith neeNBlrot 4592 arsedhid
Eggﬁﬁgg%elg mas)suspended in the kr 11.640 nedi um and

segfed 8Nt 3 nddayel temdizte cbpi tioned dricsmecedespeading

plate (ED Fal.con) with a Cell density of Ix'105

celd $0We! hhenTBén el Meketicukbta BENAN thopeapzespion level
of the TMASF6 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 dexrived
from a part of a first exon and a part of a second exon of the
TM4SF6 gene to prepare a 10 pL 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 assayed
with TagMan B-actin Control Reagents (Applied Biosystems Inc. Yr
which was used as an internal standard.

In the group administered with the siRNA against TMA4SFE6

gene, the expression level of mRNA of the TM4SF6 gene was

decreased by 93% in comparison with the group administered with
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gas stream at 3710C overnight: and transfected with an
si RNA an accordance with the nethod used in Exanpl e
13. After the trans fe.ct.i.on, the cells were
continuously cultured for 24 hours and then total
RNAs were extracted therefrom by the use of RN easy
Mni Total RNA Kit (QAGEN) . Using as a tenplate
about: 100 ng of the total RNA, reverse trans
cr:i.ption reaction was carried out on Tac; Mara
Reverse Transcription Reagents (

|ied Biosyste
| rithe) nom-sideocdan <RI HhHe Wﬁ‘tso?gg%lasaf‘t Aeted e Bntrol
thereto. Using as a tenplate - in anmount 001) .
c andesporril ﬁgstét’fdsfecﬁgPWn&g%%?E éjg“%ifﬁ T theFrota )
RNA, the expression |evel f the. TMASEG ge th of
asHeyedresing actraid taet VPR iRt g O%yg%dl\é\?ﬁa% °
pl, of TagMan Uni versal PCR mast.er. | (APl i LG ced by the
Bi oSy SEBAR 1Y, Faang* 50‘31195{16?‘311%%\/&?&&%9%% s (Appl1 ed
Bi osystens, Inc.) containing | iRy seet @l ifying a
bl T8 T et £ FErPved qfervg%g 1%ée a Part. of a first.
exon and a part of a second exon of TMASF6 gene to
prepare a 10 tL of reaction solution. In the PCR
rg%catmi on, ;& cycle of 15 seconds at 95C and 1 m nute at
6 @as repeated 40 tinmes after 2 mnutes at 50C and
104, ’I‘bﬁ#ﬂgﬁ ofAleedCyr Sttt he ﬁtﬂﬂ@:!i hﬁfq_j,cahber exgirledshenby
Ievepl of a !3-:actin gene contained in the sane
a'%%i@&&ﬁfqﬂﬁhmcg)ﬁﬁms 1dssRygehe Wi t h Taghan 1
-actin Control Reagents (Applied Biosyst:ezns Inc..)
whi ch WasnAls 8dinas caicénteennall is¢ aftati@3 puretisegr 66p™
adm ni stered with the si RNA agai nst TMASF6 gene, the.
eXIHaSTaanT ey alul take NRNA eaft ibhe (ARNUSFGage fies ed in an

decreased by 93%in conparison with the %r ouP ,
admpMI1SHe rmed iwint Hinvi2teden) 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 used. 80 pmol of siRNA for LY-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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t he non-sil encing dsRNA whi ch was used as a negative
control and showed a statistically significant

di fference (P<0,001). These results revealed that the
inhibition of cell gromh of the human |ung cancer
cell line NCI--H522 was induced by the decrease in
expression | evel of the TMASF6 gene. Exanple 15
Inhibition of cell growth in human | ung cancer cel
line by adm nistering si RNA agai nst LY-6K gene Human

l ung cancer cell line NCl:--H23 purchased fr
Aﬁ@FFcEﬁFWW%@CEﬁF?ﬂ¥%f@él?é?%f (R q“ﬁbggg%gdgﬁﬁ%d

' RPM 1640 [ I it L 0
O KRR T L

f1.at - bot t t | Lat ) iotehs,
LaLabaLiond L1 S50, 8L LRI (B Facol ok 3o

o ¢ 7 LOht o f4£hneanpis RV
cel ;g?vﬁ%flrecgg]dé&éég G \fgg{i'}r\gi’v Thereaf {ehneanrp$i ¥

was tra ed. Specifically,” four kinds of siRNAs
h?n\éldggma(& L1yddny OfntLheayvi g ket MNBoPind Ye bl JORR) in

@ ;
were m xed gy equal quantity and provided to

tsanghechio COREr Bhy iRNUash ! eRetay eRNAdiWASas
uéedéé%%ggﬁgﬁxéﬁlgFRNA forILY-6Kégene or 80 prmol of

N8 L&N¢hag U5\ yas reddedcse S0 jab ®ifops imikkles and
(I'nvitrogen) , was mxed with 50 pll, of Opti-NMEM I

( kRghtw00eBYt 410 twhi sdord tdmpefathineof ectmaminet000The DNA
(I'nvitroge.n) was added, and then was left at the

I oRLEetTier ad Lire whoras2@yrimities. CThweanti gxell psolliffert1on
was all added to a cell culture of NCI--H23 and the
celbay24ix (Wetecilmt Repbegulitupeeordanczavigurdie RRgtocol

then cells were o . .
attached thereto. Asaresult, the cell administered with siRNA

against LY-6K gene had the fluorescence intensity lowered by
about 17% than that of the cell administered with non-silencing
dsRNA1l 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 tissue culture plate (BD Falcon) with a cell
density of 1x10°% cells/well. The cells were cultured in 5% CO2
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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coll ected. The collected cells were seeded onto
96---well fiat-bottonmed tissue culture plate with a
cell density of 3,000 celis "wel.- and were
additionally cultured in the RMI 040 nedium
(I'nvitrogen) containing 10% fetal bovine serum (JRFI)
in 5%CO2 gas streamat 37C for two days. After the
medium was renoved, the plate was left at rest at
--80C for 5 mnutes and then was left at the room
tenperature for 5 m.nutes. The DNA . canteni_ i Iy !

WS EBE CRany SR Oy QRATE T MBPEP LT haE e TaEZg ure
kit: (Mol ecular Probes) . in ac ' as
PPOHGBEN Lokt ARG ER e raeTaE R PaCk by Ept UEe off Reasy

a resu e cel

T PBF d258haa) Kt BTN br S0 By BbouE 1756 Fhs hat
o%ét Plﬁe Q:%ltjlalalg{ﬂ n!ré%&f&? M5B PARE oY ERGE Nh wlERMNfrried
and showed a std I

tistically signiticant difference

STEE% %?%@anﬁéxﬁeﬂs% PGl 8aSE 1 e XBEESSI KN abpY eda Of

gene by adm ni'stering si RNA agai nst

L¥5 5 6a6ne rhhe) himan buagn&éancan egkl ptétmeoliChethed
used 1n Exanple 15 was suspended in the RFM 1640

mediym andyseesded ontcapaald-comel lin dd atheubdtdogmedponding
tissue culture plate (BD Falcon) with a cell density

of o A XA $nEE Idoskuet dd iThe theldotalemied, ctihe BrRTRdTioR%evel
CO2 gas stream at 3% overnight and transfected with
an st iNAY-BK @eeovdanceawet hiting aetvisoditisedve FCR method
Exanpl e 15. After the -- 213 transfection, the cells
WeKea8itd muQuUsdy TadManr Bdidersa24 PEBumasteghdlighéfpplied
total RNAs were extracted therefromby the use_of
RNeasystems Inc.) and 5 pL of TagMan Reagents (Applied Biosystems
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 puL 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 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 against LY-6K
gene, the expression level of mRNA of the LY-6K gene was
decreased by 84% in comparison with the group administered with

the non-silencing dsRNA which was used as a negative control

and showed a statistically significant difference (P<0.001).
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Mni Total. RNA Kit (QAGEN) . Using as a tenpl ate
about 100 ng of the total RNA, reverse transcription
reaction was carried out on TagMan Reverse

Transcri ption Reagents (Applied Biosystens Inc.) in
accordance with the protocol. attached thereto. Using
as a tenplate cDN,' Ai.n an anount corresponding to 10
ng when converted into the total RNA, the expression

| evel of the LY-6K gene was assayed using a
quantitative PCR nmethod by addln 5 pl of ‘;-ﬁ?ﬂ N th of
urtheee seds HER n@‘maelredl\/tlxakﬁiéﬁl R E’f’d’é‘ygfe | HESY
and 5 UL of TagMan Reagents (Ap Bi osyst

c cheahwihary Jangr Faeees SELAnpi e )}qu{g g3b‘%’1‘§% o8 &ﬁ%ﬁceyct}’)e
derived froma part of a $eco % ?gn Qnd A part of a
t erdeas@n o *PResS 107 gRVGENRT t'd Srépat e 3 10 f1. L of
reaction solution. In the FOR reaction, a cycle of 15
seconds at 95C and | minute at 60C was repeated 40

times after 2 m nu&“ﬁﬁﬁ%ﬁog‘ﬁ q A 1fhfutes at 95C

On the ot her hand ression level. of a [3-actin

gene coptai ”e%e';rlgsthedsﬁﬁewf Al scfh LRPPl@ala 6ENA was

assayedT n p-ac ntrol Reagents

PRy RA St 39’5? e P e i n

oup adm ni stered with the

SI RNRe t Y- 6K ; gane, thhe Lxpsessitiyriosielnamfer for
gg%ﬁrﬁ f‘ geﬁe was Iélecr eased by 84%in

COLIQ%%% SO Wt hb%%pﬁ&@é‘.@lrﬂfjrﬁhﬁl sterectywieht/ot lpression
non- si enC| ng dsRNA whi ch was used as a negative

CUH £RL p r@Bg1§§]08@gm@tﬁ{@éfﬁédﬂC@h| apyitgeiifiicansncer cells
difference (F<0.001) - 21- These results reveal ed

t hats {hedirhibidrrent oh el §rdwigr ofichnoér cehes RGfgptained,

l ung cancer cell line NCI-1123 was induced by the
thus antibodies against the proteins, antisense
polynucleotides against the polynucleotides, compounds that
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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decrease in expression |evel of the LY-6K gene.

| NDUSTRI AL APPLI CABI LI TY The proteins used in the
present invention or a polynucleotide encoding the
proteins are specifically expressed in cancer tissue,
thus can he a diagnosis marker for cancer. Al so, by
suppressing the activity and/ or expression of the
proteins, pronoting effect on apoptosis in cancer
cells and inhibiting effect on the growth of cancer
cell s are obtained, thus antibodies against the
pr6LEF AC anti sense pol ynuc: | eoti des agai nst the A
ol ynucl eoti des, conpounds that inhibit activities of
the proteins or salt thereof, and conpounds that

i nhi bit expression of genes of the proteins or salt:
thereof, can be safely used as preventive/renedy
agents for cancer, agents for pronoting apoptosis in
cancer cells, and agents for inhi-biting the growth
of cancer cells. Further, the proteins, the

pol ynucl eoti des, the antibodies, and the like, are
useful in screening for a preventive/re;:3ed_y
substance for cancer, a substance that pronotes
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 215 reference. 216 CLAI M5
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1. Use of si_RNA formed by hybridizing (a.) RNA

having SEQ ID NGO Ili and RNA having SEQ ID NGO 12; (b)

RNA having SEQ ID 1"'NO: 13 and RNA having SEQ 1D

NO 14; (c) RNA having SEQ ID NO 15 and RNA havi ng SEQ
1D NGO 16; or (d) RNA having SEQ ID NO 17 and RNA

having SEQ ID NO 1.8 to rmapuict ure an ageni:. for
pronoting the apoptosis in lung cancer cells and/or
inhibiting the growth of lung cancer cells. 2. The

use according to Caim1l, wherein the agent for

ar.onpié ngr thenapept-AsH Soy hylbddiicangera cetns rRAher seo 1p
inhibiting the gromh of lung cancer cells is for a

WO:: @V eah & v BAR Y faro Thung 1oangel . iy hikenysE&EQ 1D NO:13
according to Claim1 or 2, wherein the lung cancer 1is
anSiHANDKSY i €eldEcancro : 44 ; AdreredhefisgreenimmgNe: 15 and
substance that pronotes the apoptos:is in :Lung

canc eeveel|l se@nod aroirehi birt 34§ hengries inofsEg LoNgo:17 and
cancer cells, the nethod includes using a protein
corphael mg SEpel Bate 16, sdlbshambicaliky drhegsatefanphomoting
acid sequence as the am no acid sequence represented

By eSEQ I NG in2 vow SEQdDeAD s 4nddpriitrhiperttinglthe growth
peptide. 5, The nethod according to Claim4, wherein

tdfe lpngt eencexr 24¥lsconpri sing the same or

substantially the same am no acid sequence as the

am no acid sequence represented by SEQID NO 2 or
SEQID NO 4, or its partial peptide, is provided in

t?he Therwsofaereeding dgpableivf pr oduet e ttHe mrasndi oor
its partial peptide.

promoting the apoptosis in lung cancer cells and/or inhibiting

the growth of lung cancer cells is for a preventive/remedy for

lung cancer.

3. The use according to Claim 1 oxr 2, wherein the lung cancer

is a squamous cell cancer.

4. A method of screening a substance that promotes the
apoptosis in lung cancer cells and/or inhibits the growth of
lung 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 its partial peptide.

5. The method according to Claim 4, wherein the protein
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in The nethod according to Caimb5, further conprises
using any anti bodi es against a protein conprising the
same or substantially the same am no acid sequence as
the amino acid sequence represented by SEQ TDtQO 2
or SEQID NO 4, or against its partial nepti.de, and

comb¥ﬂ§§£§oﬁﬁge Qg;%%b%@gnEﬁgﬁﬁynEhQrsame amino a%id

pol ynucl eot i de |nc ng a part t ase sequence.

Theuhetbods ageordi ng 109 Chai M Aee W GR SscEary @%Q ID NO:

screening of a preventive/remedy substance for |ong

¢aperse QDTN@ m?t r&dlﬁgcﬂéﬁﬁlnagl. tp%p% }ﬂeon;@s (HrOQJ.@'egBlrﬁl the
to 7, erein the | ung cancer is a squanous cel

GARGRES £ 24811 ya%bl%@%ulell EI t';\igé ﬂ%QElIa&?q%s partial

Phar maceut i cal npany Limted

Begventi ve/ Therapeutic Agent for Cancer <130> 09890
<150> JP 2005- 059277 <151> 2005-03-03 <160> 31 <170>
Patentl n version 3. 3 <210> 1 <211> 2688 <212> DNA
<213> Honp sapi ens <220> <221> CDS

6. The method according to Claim 5, further comprises using
any 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
its partial peptide, and polynucleotide encoding the protein

or polynucleotide including a part of the base sequence.

7. The method according to Claim 4, which is for the screening

of a preventive/remedy substance for lung cancer.

8. The method according to any one of Claims 4 to 7, wherein

the lung cancer is a squamous cell cancer.
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<222> (1),.(2688) <400> 1 atg gee gee get ggg cec egg
ego tee gtg ego gga gcc gtc W ctg 48 Mt Ala Ala Ala
@y Pro Arg Arg 3er Val Arg Ay Ala Val Cys Leu 1 5 10
15 cat etg ctg ctg ace etc gtg ate ttc agt egt gat
ggt gaa gee tgc 96 H s Lou Lau Lou Thr Lau Val lie
Phe Ser Mg Asp Ay GQu Ala Cys 20 25 30 aaa aag gtg
ate ett aat gta cot tet aaa ¥#@ gag gea gac aaa ate
144 Lys Lys Val Ile Leu Asn Val Pro Ser Lys Leu GQu

Ala Asp Lys Ile 35 4podincettisgues age gtt aat ttg gaa
gag tgc ttc egg tct gea gac ctc ate 192 Ile Ay Arg
Val AsnLaanGqu; Ai‘g rAIaAspLouIIe
@1%o TapdssPhegnecgyticd %?@‘Pa'{:}' Pfdgat ttc aga gtt eta
aat gat ggg tea gtg the 240 Arg Ser Ser Asp Pro Asp
RB& ApgeVatiedthAspeAsp Aget Ser OdabeiTyr 65 70 75 80
aca gee agg get gtt geg etg tot gat aag aaa aga tea
ttt ace a 288 Thr Ala Arg Ala Val Ala Leu Ser Asp
Ly® LR 89% “er Phe Thr Ile 85 90 95 tgg ott tot g ae
aaa agg aaa eag aca cag aaa gag gtt act gtg ctg 336
6@ Lep 206-059p71lys Arg Lys Gn Thr G n Lys A u Val

<‘[§{> Vahod-89-0500 105 110 eta gaa cat eag aag aag gta
eg aag sea aga cac act aga gaa act 384 Lou GQu H's

<16(r)1 L%s Lys Val Ser Lys Thr Arg His Thr Arg A u Thr

<170> PatentIn version 3.3

210> 1

(211> 2688

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(2688)

<400> 1 ‘

atg gcc gee get ggg cce cgg cge tee gtg cge gga geec gtec tge ctg
Met Ala Ala Ala Gly Pro Arg Arg Ser Val Arg Gly Ala Val Cys Leu
1 5 10 16

cat ctg ctg ctg acc ctc gtg atc ttc agt cgt gat ggt gaa gcc tge
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 Ile
35 40 45

att ggc aga gtt aat ttg gaa gag tgc ttc agg tct gca gac ctc atce
Ile Gly Arg Val Asn Leu Glu Glu Cys Phe Arg Ser Ala Asp Leu Ile

48

96

144

192



115 120 125 gtt etc agg egt gee aag agg aga tgg gea
cot att cet tgc let atg 432 Val Lau Arg Arg Ala Lys
Arg Arg Trp Ala Pro Ile Pro Cys Ser Met 130 135 140
cea gag sat W ttg gge cot tie ccatt:gtit ett eaa
caa gtt gaa 480 Gn du Asn Ser Lou Gy Pro Phe Pro
Lou Phe Leu Gn Gn Val Au 145 150 155 160 tot gat
gea gee cag ace tat act gteoyic tae tea ata agt gga
egt. 528 Ser Asp Ala Ala G n Asn Tyr TO Val Phe Tyr
Ser Ile Ser Ay Ar% 165 170 175 993 gtt gat aaa gaa
coOlts sat ttg tit’tat eta gaa agd gee act 576 Qv
Val Asp Lys GQu Pro Lou Asn Leu Phe Tyr Ile GQu Arg
chspcdhigt180Q d85g4¥Qtc gga wat cet aat igettape et ey daeot
A %e%ao{ere&lp BAAAGRAPKE Are 0Bl O&d ABR4Asp @ly fanvaladyPhe
6 s Thr Arg Pro ?ZI Asp Arg Qu,du Tyr Asp Val gg195

00 205 tit gat 'ttg att get tat gcg tea act gca gat
gga tat tea gea gat 672 Phe Asp Lou Ile Ala Tyr Ala
aSFrgcThigete Astpe@ wiFyict Sat M 2AzRed/ uwe t18c2 852 220
ThE A18G6 €A 1G C£AARE Aot Soratsd BEY LYt Argalprobite flee Iéat
gee aac cac 420 Leu Pro Louggro Leu Pro i eggrg Val
GQu Asp du n Asp Asn His 225 230 235 240 cci

gt:t: tte ace gaa gee an tat eat t:tt gaa gtt tt% gaa
tagtetagict768 adr ogi/Aka PHE a5 CT§ FIAIRE| §id Eﬁ%r 8P Phe
TE WeWalerLpyp FABeLySe@1n2My @50 L25%1u Val Thr Val Leu

100 105 110

cta gaa cat cag aag aag gta tcg aag aca aga cac act aga gaa act
Leu Glu His Gln Lys Lys Val Ser Lys Thr Arg His Thr Arg Glu Thr
115 120 125

gtt ctc agg cgt gcc aag agg aga tgg gca cct att cct tge tct atg
Val Leu Arg Arg Ala Lys Arg Arg Trp Ala Pro Ile Pro Cys Ser Met
130 135 140

caa gag aat tcc ttg ggec cct ttc cca tig ttt ctt caa caa gtt gaa
Gln Glu Asn Ser Leu Gly Pro Phe Pro Leu Phe Leu Gln Gln Val Glu
145 150 1565 160

tct gat gca gea cag aac tat act gtc tte tac tca ata agt gga cgt
Ser Asp Ala Ala Gln Asn Tyr Thr Val Phe Tyr Ser Ile Ser Gly Arg
165 170 175

gga gtt gat aaa gaa cct tta aat ttg ttt tat ata gaa aga gac act
Gly Val Asp Lys Glu Pro Leu Asn Leu Phe Tyr Ile Glu Arg Asp Thr
180 185 190

gga aat cta ttt tgc act cgg cct gitg gat cgt gaa gaa tat gat gtt
Gly Asn Leu Phe Cys Thr Arg Pro Val Asp Arg Glu Glu Tyr Asp Val
195 200 205

ttt gat ttg att gct tat geg tca act gea gat gga tat tca gca gat
Phe Asp Leu Ile Ala Tyr Ala Ser Thr Ala Asp Gly Tyr Ser Ala Asp

240

288

(&%)

36

384

432

480

528

576

624

672



aga cct ggt act ace gtg ggg gtg gtt tgt gee ace gee
age gat gaa 816 Arg Pro Gy Thr Thr val dy Val Val
Cys Ala Thr Asp Arg Asp G u 260 265 270 cog gac ace
atg cat acg cge ctg ace tae age att ttg cag cag ace
864 Pro Asp Thr Met Hi's Thr Arg Lou Lys Tyr Ser Tie
Lou Gn Gn Thr 275 280 285 eca agg tea cot ggg etc
ttt tct gtg cat ecc age aca Yd¢ gta ate 912 Pro Arg
Ser Pro Ay Len Phe Ser Val H's Pro Ser Thr Gy Val

1 1390 295 300 aceyjgce gto tot catzgpat ttg gae age
gag gtt gta gac aag tae tea 960 Thr Thr Val Ser His

Tyr Leu As du VaI s Tyr .Ser 305 310
c3§ g < f?ag%?gcagq §'iaaga§§%aﬁ?aa%€& 3 306%ag 120
Levw tPrpt keugBee L6 Pae aloGly |Asp NHU AspsAsmpsiGiis Asp

2Bkt Asp Gy G n2Bbe Phe Ay Lou2Bbe 325 330 335 24Qgc

ace tea act tgt ate ate ace gte ace gat tea eat gat

.aat .gc 1056 Tht er Thr e _Thr Val Thr
9 t% %c dca aa g%g aq,&l ta 3%8: éhg 2 (Ft% 'Hcg gaﬁ ag‘% % 768
Pegafaéaﬁheg&r F%ﬂ Aéaaﬂae@rté%n bbe Gdu g'ad dpueGy E%SHM

Pro Thr Phe 2% G n Asn Al a 7§¢ GIuAIaPhe%ﬁF Au On
Asn Ala 355 360 365 ttc eat gtg gaa ate tta age ate

?%‘cc‘?té*gtg?& ‘gteaggﬁggac% ki@l ol 152 o RNEARM Yab LU a1
R gt i q&s%ﬁésfhétf%ﬁfh to’

an tta aa#flyga aat gee 12

ccg gac aca atg cat acg cgc ctg aaa tac agc att ttg cag cag aca 864
Pro Asp Thr Met His Thr Arg Leu Lys Tyr Ser Ile Leu Gln Gln Thr

275 280 285
cca agg tca cct ggg ctc ttt tet gtg cat ccc age aca gge gta atce 912
Pro Arg Ser Pro Gly Leu Phe Ser Val His Pro Ser Thr Gly Val Ile

290 295 300
acc aca gtc tct cat tat ttg gac aga gag gtt gta gac aag tac tca 960
Thr Thr Val Ser His Tyr Leu Asp Arg Glu Val Val Asp Lys Tyr Ser
305 310 315 320
ttg ata atg aaa gta caa gac atg gat ggc cag ttt ttt gga ttg ata 1008
Leu Ile Met Lys Val Gln Asp Met Asp Gly Gln Phe Phe Gly Leu Ile
325 330 335
gge aca tca act tgt atc ata aca gta aca gat tca aat gat aat gca 1056
Gly Thr Ser Thr Cys Ile Ile Thr Val Thr Asp Ser Asn Asp Asn Ala
340 345 350

ccc act ttc aga caa aat get tat gaa gca ttt gta gag gaa aat gca 1104
Pro Thr Phe Arg Gln Asn Ala Tyr Glu Ala Phe Val Glu Glu Asn Ala

3556 360 365
ttc aat gtg gaa atc tta cga ata cct ata gaa gat aag gat tta att 1152

Phe Asn Val Glu Ile Leu Arg Ile Pro Ile Glu Asp Lys Asp Leu Ile



Asn Thr Ala Asti Trp Arg Val Asti Phe Thr Ile Leu Lys
Ay Asti Gu 385 390 395 400 eat gga cat ttc aaa ate
age aca gac aaa gaa act aat gaa ggt gtt 1248 Asti Qdy
H's Phe Lys Ile Ser Thr Asp Lys Gu Thr Asn Gu Qy

Val 405 410 415 ctt tct gtt gta aag eca etg aat tat

gaa gas aac egt caa gtg aac 1296 Leu Ser Val Val Lys
Pro Let Asp Tyr Au Qu Asn4umg G n Val Asn 420 425

430 etg gee att gga gta aac eat gas geg cca ttt get
a937g|al, att ccc 1%4%r Leu Gu lledqgy Va]. Asn Asn

d a Pro Phe Al a g Asp Ile Pro 435 440 445 aga

gtg aca gee ttg aac aga gee ttg gt.t are gtt cat gtg
aaggcyadcc1B802tecArge \EAL dpir LA ach@gt AdR 9REgER éaiéﬁgVal kegd
AThrihYallaHi Vad Afg Vgl Asp BBOTHISS1460uchy Gt Agadlygg
3§§t gaa tgc act ;ggt gca gee caagpgt. gtg egg att400440

eu Asp Qu Gy Pro Gn Cys Thr Pro Ala Ala G n Tyr

Val Arg Ile 465 470 475 480 aaa gaa aac tta g{:etgtg 1248
aghpepecktably Ate 2ha@EHFCAt $iC 427 SRSttt EEB Rt Pt u
AAstalyLiEs PealMalll@Spr S AspsLys élashhir fgnyGiyFly el a

Tyr 485 490 48> gee c:cc gaaileat aga aat ggdlaat ggt
l:ta agg tae aaa aaa ttg cat 1536 Asp Pro Qu Asa Arg

Asa Ay Asti Ay Lou Arg Tyr Lys Lys Leu H's 05
el Fetoditt gt a%acag‘%gﬁfg B%Iteg%%gagtatacg%% gee ggiga}?ea SR
LgyFeretlalal hraPredeu AppTyr 61y pdudsy Argtin dairdsn) | ¢

Asp Au Ik Sar Ay Ser4l9e |le 515 5204825

ctg gaa att gga gta aac aat gaa gcg cca ttt get aga gat att ccc 1344
Leu Glu Ile Gly Val Asn Asn Glu Ala Pro Phe Ala Arg Asp Ile Pro

435 440 445
aga gtg aca gcc ttg aac aga gec ttg gtt aca git cat gtg agg gat 1392
Arg Val Thr Ala Leu Asn Arg Ala Leu Val Thr Val His Val Arg Asp

450 455 460
ctg gat gag ggg cct gaa tgec act cct gca gec caa tat gtg cgg att 1440
Leu Asp Glu Gly Pro Glu Cys Thr Pro Ala Ala Gln Tyr Val Arg Ile
465 470 475 480
aaa gaa aac tta gca gtg gge tca aag atc aac gge tat aag gea tat 1488
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 1536
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 1584
Asp Pro Lys Gly Trp Ile Thr Ile Asp Glu Ile Ser Gly Ser Ile Ile

515 520 525
act tcc aaa atc ctg gat agg gag gtt gaa act ccc aaa aat gag tig 1632

Thr Ser Lys Ile Leu Asp Arg Glu Val Glu Thr Pro Lys Asn Glu Leu



act tee aaa ate ctg gat agg gag gtt gaa act. ccc aaa
eat gag ttg 1632 Thr Ser Lys 1-le Leu Asp Arg A u Val
G@u Thr Pro Lys Asti G u Lou 5/40 530 535 540 tat oat
att ace gte ctg goo ata gac aaa gat gat aga tea tqgt
act 1680 Tyr Ass lie Thr Val Leu Ala Ile Asp Lys Asp
Asp Arg Ser Cys Thr 545 550 555 560 gga aca ctt get
gtg aac att gaa gat gta aat sget oat cea cca goo 1728
@y Thr Leu Ala Val Asn Ile Qu Asp Val Asn Asp Ass

Pro Pro Gu 565 57053g75 ata ctt cagpgaa tat gta gtc
at t°3 :gC aaa cca aaa atg ggg tat ace 1776 Ile Lou Gn

Gu Tyr Val Vval Ile Cys Lys Pro Lys Met Ay Tyr Thr
t28Qab8R 1580 gyactatdcatata gpst agh Bt o2 @‘gﬂ tégécgot 1680

%}qsﬁanegm get 1ebanltat 11184 LyAdpp [Ase AxeuSAt &YvdhTr Asp
sHEO Asp Gu Prog¥gl His Ay AlasBpo Phe 595 600 5605

tat tte agt ttg ccc eat act tat eca gaa ate agt aga

ctg tgg age 1872 Tyr Phe Ser Leu Prq Asn Thr Ser Pro

6@ rachl @ tSert Abg dae At grasErt 61D 615287 FE 466 Baa 1728
@b tTheateugala yeR Agat Ilgeelueger ot Asaahpabsic Ry 442 “adt

1920 Lou Thightys Val Ass Asp7dhr Ala Ala Ar@7bou Scr

Tyr G n Lys Asn 625 ~5 630 635 640 get gga ttt coo gaa

tat ace att cot att act gta aaa gac_ag Al a 1776
aCpyctpheasGeee dpt etgr etenpPtY F6° BPY Gpea fgtg‘g%?g ]LE%SB?AS"CFJ
TAb0LeAl 61645 G50 B85Valggte Eua LgatPrgoysaliat #4% WEa' Vi g

aga gtt aggoctg tgt. gaa B8 act 2016 590

gac att tta gct gtt gat cct gat gaa cct gtc cat gga gct cca ttt 1824
Asp Ile Leu Ala Val Asp Pro Asp Glu Pro Val His Gly Ala Pro Phe
595 600 605

tat ttc agt ttg ccc aat act tct cca gaa atc agt aga ctg tgg agc 1872
Tyr Phe Ser Leu Pro Asn Thr Ser Pro Glu Ile Ser Arg Leu Trp Ser
610 615 620

ctc acc aaa gtt aat gat aca get gec cgt ctt tca tat cag aaa aat 1920
Leu Thr Lys Val Asn Asp Thr Ala Ala Arg Leu Ser Tyr Gln Lys Asn
625 630 635 640

gct gga ttt caa gaa tat acc att cct att act gta aaa gac agg gccC 1968
Ala Gly Phe Gln Glu Tyr Thr Ile Pro Ile Thr Val Lys Asp Arg Ala
645 650 655

gge caa get gea aca aaa tta tig aga gtt aat ctg tgt gaa tgt act 2016
Gly Gln Ala Ala Thr Lys Leu Leu Arg Val Asn Leu Cys Glu Cys Thr
660 665 670

cat cca act cag tgt cgt geg act tca agg agil aca gga gta ata ctt 2064
His Pro Thr Gln Cys Arg Ala Thr Ser Arg Ser Thr Gly Val Ile Leu
675 680 685

gga aaa tgg gca atc ctt gca ata tta ctg ggt ata gca ctg ctce ttt 2112
Gly Lys Trp Ala Ile Leu Ala Ile Leu Leu Gly Ile Ala Leu Leu Phe



Gn Ala Ala Thr Lys Lou Lou Arg Val Ass Lou Cys
Cys Thr 660 665 670 cat cea act cag tgt cgt gag
tea agg agt ace gga gta ata ctt 2064 H's Pro Thr
Cys Arg Ala TO Ser Arg Ser Thr Ay Val Ile Lou 675
680 685 gga aaa tgg gea ate ctt gca ata tta ctg ggt

ata gca etg ctc ttt 2112 dy Lys Trp Ala lle Lou Ala
I[le Lou Lou Ay Ile Ala Lougkeu Phe 6/40 690 695 700
trot gta ttg eta act He gta tgt, gga gtt ttt ggt gea

act aaa ggg 2160 ?&E{_ Val Lou Lou 3867 Lou Val Cys Gy
vaf9Phe G y Ala Th ys Ay 705 71 15 720 aaa cqgt

At cot gaa gat tta gca cag caa aac tta att ata tea aac
t22Q8a thySctAr£-tPhen Pro t@ weAsghtlett Akh 8GR rrcd #paABEE Lou 2160
sdil €.1 heu Seh st Le/ 251 T30 G135valapiee Gap Adaaheutysygly gac

7 t aga gtg tgc7gds)t gec eat ggajidt atg 2256 Thgo A u

a Pro Ay Asp p Arg Val Cys Ser Ala vh Ay Phe Mt

740 745 760 ace caa act ace aac aac tot age caa ggt 208
add tgt gt oot et gat §tygaa X304caaThsc Gta athe? brhFCaAg3 Asn 2
L}d @Fg $8E HHoNGId YsPheu GYs dBhyGIEhAsiVieu Qlly B5SG6HsY65
tea gga atg eat gga ggg pad gaa ace att g atg
atg aaa gga 2352 Ser @Ay Met Lys Asn Ay Gy Gn Gn
Thr Ile Gn Met Met Lys Ay 770 775 780 gga ace cag
acr @2t (Bga gud E2% 2R EIbGEe I bR t@bécﬁaﬁatcg@iﬁ R =k
TRAQ0u AGh\PrASELlyGAsp Thp Areladl CysSéer @}s Axngtl® Pheaiat g y
His H's Hg Thr 745 750

ady
G B
act
Gn

2256

acc caa act acc aac aac tct age caa ggt ttt tgt ggt act atg gga 2304
Thr Gln Thr Thr Asn Asn Ser Ser Gln Gly Phe Cys Gly Thr Met Gly
755 760 765

tca gga atg aaa aat gga ggg cag gaa acc att gaa atg atg aaa gga 2362
Ser Gly Met Lys Asn Gly Gly Gln Glu Thr Ile Glu Met Met Lys Gly
770 715 780

gga aac cag acc ttg gaa tcc tgc cgg gg88 gct ggg cat cat cat acc 2400
Gly Asn Gln Thr Leu Glu Ser Cys Arg Gly Ala Gly His His His Thr
785 790 795 800

ctg gac tcc tgc agg gga gga cac acg gag glg gac aac tgec aga tac 2448
Leu Asp Ser Cys Arg Gly Gly His Thr Glu Val Asp Asn Cys Arg Tyr
805 810 815

act tac tcg gag tgg cac agt ttt act caa ccc cgt ctc ggt gaa aaa 2496
Thr Tyr Ser Glu Trp His Ser Phe Thr Gln Pro Arg Leu Gly Glu Lys
820 825 830

ttg cat cga tgt aat cag aat gaa gac cgc atg cca tcc caa gat tat 2544
Leu His Arg Cys Asn Gln Asn Glu Asp Arg Met Pro Ser Gln Asp Tyr
835 840 845

gtc ctc act tat aac tat gag gga aga gga tct cca get ggt tct gtg 2592
Val Leu Thr Tyr Asn Tyr Glu Gly Arg Gly Ser Pro Ala Gly Ser Val



785 790 795 300 ctg gae tcc tgc agg gga gga cac acg
gag gtg gac aac tgc age tae 2448 Lou Asp Ser Cys Arg
@y Gy H's Thr GO Val Asp Asn Cys Arg Tyr 805 810 815
act tee tcg gag tgg eac agt t.tt act caa coo cgt etc
ggt gaa aaa 2496 Thr Tyr Ser Gn Trp H's Ser Phe Thr
Gn Pro Arg Leu Ay GQu Lys 820 825 830 ttg cat cga
tgt eat cag eat gaa gac cgc g4g cca tee caa gat tat
2544 Leu H's Arg Cys Asn G n Asn Gu Asp Arg Met Pro
Ser G n Asp Tyr 835 840 845 gte etc ct tat aac tat

gad®fga age gga totd%€ca get ggt t ot tg 2592 Val Lou
Thr Tyr Asn Tyr Gu GIy Arg Gy Scr Pro Ala Ay Ser

Valig?/ 4R 285Q.8%3:86Q @aCeigeat gecagt gmatsagteagt gaa 2640

& d1ut 4Qu By PEY SeAsn Ser
G?j'%y%aésysgggr %&15 L c‘Gﬂ) (§1u Eﬁl %Qﬁ (ﬁ@p Bhe p{elf)yAS]an%%S
8870 875 880 aat8 tg gaa ccc aaa tt att ace tta gee

gaa gea tgc aca aag age 2688 Asn Leu Au Pro Lys Phe
st ectEhgad et Aba 1@t LatAl acaCya Eha degsecar tee88ee 899 2§95 2688

ﬁ@éq?euzGﬁle?‘fg 9@’he<ﬂ%2'FhrPE‘)éuTA"EQIﬁB Honoys dpi éns ArBlOwW 2
Ay Pro Arg RAgg Ser Val Arg @by Al a
Val Cys Leo

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 25 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
85 920 95



1510 15 His Leo Lou Lou TO Lou Val Tie Phe Ser Arg
Asp Ay Gn Ala Cs 20 25 30 Lys Lys Val Ile Lou Asn
Val Pro Ser Lys Leo Qu Ala Asp Lys lie 35 40 45 1le
Gy Arg Val Asn Leu Gu Gu Cys P-he Arg Ser Ala Asp
Lou Ile 50 55 60 Arg Ser Ser Asp Pro Asp Phe Arg Val
Leu Asn Asp Ay See- Val Tyr 65 70 75 80 Thr Ala Arg
Ala Val Ala Leo Ser Asp Lys duws Arg Ser Phe Thr lie 85
90 95 8/40 Trp Leu Ser Asp Lys Arg Lys Gn Thr Gn
Lys Gn Val Thr Val Lou 100 105 110 Leu W His G.n
Lys Lys Val Ser Lys Thr Arg His Thr Arg Gu Thr 115
120 125 Val Lou Arg Arg Ala Lys Arg Arg Trp Ala Pro
THh €ePrRrQre Say AMetLys 136 THS5GIWMQys Gln WEluThashalSéeu Lou
Gu Pro Phg Pro Leu Phe Lgys G n Gn Val Gu 145 1SO
155 160 Ser Asp Ala Ala G n Asn Tyr Thr Val Phe Tyr
Ser Ile Ser Gy Arg 165 170 175 dy Val Asp Lys Qu
Pro Lou Asn Leu Phe Tyr Ile GQu A rg Asp Thr 180 185
Le®G1 @ His ASn LisuLlphdalferTiws Ang AP dlivalbrabs Ay T u

G u TynsAsp Val 197, 1200 205 125

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
165 170 175

Gly Val Asp Lys Glu Pro Leu Asn Leu Phe Tyr Ile Glu Arg Asp Thr
180 185 190

Gly Asn Leu Phe Cys Thr Arg Pro Val Asp Arg Glu Glu Tyr Asp Val
195 200 205

Phe Asp Leu Ile Ala Tyr Ala Ser Thr Ala Asp Gly Tyr Ser Ala Asp
210 2156 220

Leu Pro Leu 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



Phe Asp Leu Ile Ala Tyr Ala Ser Thr Ala Asp Ay Tyr
Ser Ala Asp 210 215 220 Lou Pro Leu Pro Lou Pro Ile
Arg Val Qu Asp G n Asn Asp Asn His 225 230 235 240
Pro Val Phe Thr Au Ala Ile Tyr Asn Phe Qu Val Lou
G u Ser Ser 245 250 255 9/40 Arg Pro @y Thr Thr Val
Gy Val val Cys Ala Thr Asp Arg Asp G u 260 265 270
P.t-u Asp Thr Met Hi's Thr Arglou Lys Tyr Ser |le Leu
Gn Gn Thr 275 280 285 Pro Arg Ser Pro Ay Lou Phe
Ser Val His Pro Ser Thr Gy Val lie 290 295 300 TO
Thr Val Ser Hi's Tyr Lau Asp Arg Uu Val Val Asp Lys
Tyr Ser 305 310 315 320 Lau Ile Met Lys Val G n Asp
Nﬁ@‘ré’&ﬂyq}ﬁt fimvPhelPheldal CeuAld §ha26p388 435601g y
r Ser ng Cys lie lie Tégs Val Thr Asp SEi0 Asn Asp
Asn Al a Z?O 345 350 Pro Thr Phe Arg G n Asst Ala Tyr
GQu Ala Phe Val Gn du Asn Ala 355 360 365. Phe Asn

Val (lu lle Lau Arg Ile Pro lie G n Asp L@Aﬁgkau
Pké @sp7hr3TE BRO ThiAgme Thew wSaTﬁsﬁerrrIéeAreg‘ CAs A Phe
Thr ligsleu Lys Ay Asy3od u 385 390 385 400 Asti Gy

H's Phe Lys Ile Ser Thr Asp Lys Qu Thr Asn Gn Qy
Val

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

Pro Thr Phe Arg Gln Asn Ala Tyr Glu Ala Phe Val Glu Glu Asn Ala
355 360 365

Phe Asn Val Glu Ile Leu Arg Ile Pro Ile Glu Asp Lys Asp Leu Ile
370 375 380

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



405 410
Tyr flu
Ile Ay
435 140

Val

H s

A u Cys
47 480

Tyr

Lys

Asn Ay
Pro Lys
e Ile
LemSergVal Tl IpisoP1oy Setadsey Tyr
Thr Val .

Val

415
Au
Val
445
Val
Thr
Lys
Al a
Lou
ady

515 520 525 Thr S

Lh 19 ddp et

Pro VdB5His Ay Al a

Arg Val Thr

Leu

465

Lys

Asp

Asp

Thr

Tyr
545

Gly

450

Asp

Glu

Pro

Pro

Ser

530

Asn

Thr

Glu

Asn

Glu

Lys

515

Lys

Ile

Leu

Ala

Gly

Leu

Asn

500

Gly

Ile

Thr

Ala

10/40 Lou Ser Val
Asn Arg G n Val

Arg Val

Val

Lys Pre,
Asn 420 425 430 Lou Qu
An Asn Qu Ala Pro Phe Ala Arg Asp Ile Pro

Lou Asn

Thr Ala Lou An Arg Ala Lou Val Thr

Arg Asp 450 455 460 Lou Asp Uu Gy Pro
465 470

Gu An Lou Ma VMEOGdy Ser Lys Ile An Ay
Tyr 485 490 495 Asp Pro Uu An Are An Ay

Pro Ala Ala G n Tyr Val

Arg Tyr

Trp Ile Thr

Val

9’65“ A%‘b

Leu Asn

Pro Glu
470

Ala Val
485

Arg Asn

Trp Ile

Leu Asp

Val Leu
550

Val Asn
565

Arg

455

Cys

Gly

Gly

Thr

Arg

535

Ala

Ile

G?v RB ATOAPE B4 el

Ala

Thr

Ser

Asn

Ile

520

Glu

Ile

Glu

Lys Lys Lou His

Arg Ile

Soo 505 510 Asp

Ile Asp Qu Ile Ser Gy Ser
er. L lle Le

i é@bA%%s“rﬁj;dAs‘%}
20u Ala 1le Asp 42§s Asp Asp Arg ‘8
545 550 555 560 dy Thr

Lou Al a Val

0 Phe

Leu

Pro

Lys

Gly

505

Asp

Val

Asp

Asp

Val

Ala

Ile

490

Leu

Glu

Glu

Lys

Val
570

Thr

Ala

475

Asn

Arg

Ile

Thr

Asp

565

Asn

Val

460

Gln

Gly

Tyr

Ser

Pro

540

Asp

Asp

His

Tyr

Tyr

Lys

Gly

525

Lys

Arg

Asn

Val

Val

Lys

Lys

510

Ser

Asn

Ser

Pro

eGTu
Thile

8r Cys Thr
An Ile Au Asp
An Asp An Pro Pro G u 565 570 575 11/40

e Leu

r
geﬂ%‘ye u

Arg

Arg

Ala

495

Leu

Ile

Glu

Cys

Pro
575

Asp

Ile
480

Tyr

His

Ile

Leu

Thr
560

Glu



595 600 605 Tyr Phe Ser Leu Pro Asn Thr Ser Pro Gu

Ile Ser Arg Lou Trp Ser 610 615 620 Lou Thr Lys Val
Asn Asp Thr Ala Ala Arg Lau Ser Tyr G n Lys Asn 625
630 635 640 Ala Gy Phe Gn Gn Tyr Thr Ile Pro lle
Thr Val Lys Asp Arg Ala 645 650 655 Gy Gn Ala Ala
Thr Lys Lou Lou Arg Val Asn Leu Cys Qu Cys Thr 660
665 670 His Pro Thr G n Cysiwtg Ala Thr Ser Arg Ser

Thr dy Vval Ile Lou 675 680 685 sly Lys Trp Ala lle
Leu Ala Ile Lou Leu Ay Ile Ala Leu Lou Phe 690 695

700 Ser Val Lou Leu Thr Leu Val Cys Gy Val Phe Gly

Ala Thr Lys Ay 705 710 715 720 Phe P
IAspetdinAfla BimVad Haldde @ HiseP19 éyﬂséﬁr %slﬁhﬁ‘? rrg%
735 12/ 40s80Thr G n Ala Pri@5@y Asp Asp ArR§0val Cys Ser

Ala Asn Gy PHe Met 740 745 750 Thr G n Thr Thr Asn

Asn Ser 5er GIn Gy Phe Cys Ay Thr Met Ay 755 760
765 Ser Ay Met Lys Asn

[
Aneetl 1 pHeuAle talyAspzﬂ')O 778 Gﬂg‘oproc;}é?/leﬁé%@é" n‘ﬁf‘h ou G n
Ser O@E95Arg Ay Ala G8P0H s His His THP® 785 790 795
800

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 Ash 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 Gln Gln Asn Leu Ile Ile Ser Asn
725 730 735



Leu Asp Ser Cys Arg Ay Ay H's TOQdu Val Asp Asn Cys
Arg Tyr 805 810 815 Thr Tyr Ser Qu Trp H s Ser Phe,
Thr Gn Pro Arg Lou Gy GQu Lys 820 826 830 Leu H's
Arg Cys Asn G n Asn Qu Asp Arg Met Pro Ser G n Asp
Tyr 835 840 845 Val Lou Thr Tyr Asn Tyr Gu Gy Arg
Gy Ser Pro Ala Ay Ser Val 850 855 860 dy Cys Cys
Ser Qu Lys Gn AQu Gu Asplady Leu Asp Phs Lou Asn
865 870 875 880 Ass Lou Gu Pro Lys Phe lie Thr Lou
Ala Au 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,hge e t cec
Toglegdatiae b breded deh ‘Gaeig SvaTargt iy i T -
Ala Ala G4 Pro Arg Arg s@p Val Arg Ay A58 val Cys

Leu 1 5 10 15 cat etg etg etg ace etc gtg ate He agt
cgt gat ggt gas gee tge 96 His Leo Leo Leu Thr Leo

al lle Fhe Ser Arg Asp QY G,Upad 8y 63y 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 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
850 855 860

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



20 25 30 aaa aag gtg ata ett aat gta cat tot aaa eta
gag gea gac aaa ata 144 Lys Lys Val Ile Leo Asn Val
Pro Ser Lys Leo Qu Ala Asp Lys Ile 35 40 45 att gge
aga gtt aat ttg gaa gag tgc tte agg tot gea gac etc
ate 192 I1le Ay Arg Val Asn Leo Gn Qu Cys Phe Arg
Ser Ala Asp Leu Ile 50 55 60 egg tea agt gat cct gat
tte aga gt: eta aat gat gggiem gtg tee 240 Arg Ser
ser Asp Pro Asp Phe Arg Val Leu Asn Asp Gy Ser Val
Tyr 65 70 75 80 aca gee egg get gtt geg ctg tot gat
aag aaa aga tea ttt ace ata 288 Thr Ala Arg Al a Val
Ala Leo Ser Asp Lys Lys Arg ser Phe Thr Ile 85 90 95
<336 3gg ett tot gac ass agg aaa cag sea cag aaa gag
Ffs agti7otg ctg 336 Trp Leo Ser Asp Lys Arg Lys dn
d’ﬁg Cﬂ Lys A u Val Thr Val Leo 100 105 110 14/40 eta
as cal cag.aag aag gta tog aag sea aga cac act aga
ek dmos®Reou Gu Hs Gn Lys Lys Val Ser Lys Thr
Arg H's Thr Arg Gu Thr 115 120 125 gtt etc agg cgt
gee aag agg aga tgg gca cot att cot tgc tot atg 432
g, Leu Arg Arg Ala Lys Arg Arg Trp Ala Pro Ile Pro
¢ 1§ §§Dr Met 130 135 140 caa gag eat too ttg gga: ect
g(i ttt ett caa caa gtt gaa 480 Gn G u Asn
Z\%Bro Phe Pro Lou Phe Lou Gn Gn Val Gu

<400> 3

atg gcc gece get ggg ccc cgg Ccge tcc gtg cge gga gee gte tge ctg 48
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 cct tct 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 tic agg tct gca gac ctc atce 192
Ile Gly Arg Val Asn Leu Glu Glu Cys Phe Arg Ser Ala Asp Leu Ile
50 55 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 get gtt geg ctg tct 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



145 150 155 160 ges cag aac tat act gtc He tac tea
ate agt gga cgt 528 tct gat gee Ser Asp Ala Ala G n
Asn Tyr Thr Val Phe Tyr Ser Ile Scr Ay Arg 165 170
175 gga gtt gat aaa gee act tta eat ttg ttt tat ate
gaa age gac act 576 dvy Val Asp Lys Qu Pro Lou Asn
Leu Pie Tyr Ile Au Arg Asp Thr 180 185 190 gga aat
eta ttt tgc act egg cot gtgl44 cgt gas gaa tat gat
gtt 624 dvy Asp, Leu Phe Cys Thr Arg Pro Val Asp Arg
Gu Tyr Asp Val 195 200 205 ttt gat ttg att get

t t t.tea, 2..iPhe 384
gf_g‘é Pe:) éﬁg i adlC gt%%g§§ gﬁ iee &%@t%agta %Z,r il
‘7@5 8 152 g Albgcg Set§ deE G’ agg
gta gddbgat gaa sat géélaac ¢ ac 720 lEeu Pro Leu Pro
LouProIIeArgVaIGlnAspGIuAsnAspAanlsZZS

g’gt?’gtg%ég ?cAgQ gc@ba bty M 81%% é},@ac&catﬁtcgttt%t: sat afétAlt 432
aa Pr a
V?qu %AFg g ‘%ﬁ Lyégkrgvafg Lo 19r§'e é)rgz}g Vi 0M6255
ct ggt act acddytg ggg gtg gt114q gt gee aca gee
aga gat gas 816 Arg Pro Ay Thr Thr Val @y Val Val
c&Y gaPlaat The AP 8ctA3pc e A0t A65t270a Idakdgit gy gac 480

C t e 0 a a
SRR G B LACRSER TP FPLATRAIE BLh (04D
%ee Lou Gn G nP5lgh

tct gat gca gca cag aac tat act gtc ttc tac tca ata agt gga cgt 528
Ser Asp Ala Ala Gln Asn Tyr Thr Val Phe Tyr Ser Ile Ser Gly Arg

165 170 175
gga gtt gat aaa gaa cct tta aat ttg ttt tat ata gaa aga gac act 576
Gly Val Asp Lys Glu Pro Leu Asn Leu Phe Tyr Ile Glu Arg Asp Thr

180 185 190
gga aat cta ttt tgc act cgg cct gtg gat cgt gaa gaa tat gat gtt 624
Gly Asn Leu Phe Cys Thr Arg Pro Val Asp Arg Glu Glu Tyr Asp Val
195 200 205
ttt gat ttg att gct tat gcg tca act gca gat gga tat tca gea gat 672
Phe Asp Leu Ile Ala Tyr Ala Ser Thr Ala Asp Gly Tyr Ser Ala Asp
210 215 220

ctg ccec ctc cca cta cecc atc agg gta gag gat gaa aat gac aac cac 720
Leu Pro Leu Pro Leu Pro Ile Arg Val Glu Asp Glu Asn Asp Asn His
225 230 235 240
cct gtt ttc aca gaa gca att tat aat ttt gaa gtt ttg gaa agt agt 768
Pro Val Phe Thr Glu Ala Ile Tyr Asn Phe Glu Val Leu Glu Ser Ser

245 250 255
aga cct ggt act aca gtg gegg gtg gtt tgt gcc aca gac aga gat gaa 816

Arg Pro Gly Thr Thr Val Gly Val Val Cys Ala Thr Asp Arg Asp Glu
260 265 270



275 280 285 cca agg tea ect ggg ctc ttt tot gtg cat
COO ago aca gge gta ate 912 Pro Arg Ser Pro Gy Lou
Phe Ser Val His Pro Ser Thr Ay Val Ile 290 295 300
ace aca gte tct cat tat ttg gac ago gag gtt gta gao
aag tae tea 960 Thy Thr Val Ser H's Tyr Lou Asp Arg
Uu Val Val Asp Lys Tyr Ser 305 310 315 320 ttg ata
atg aaa gta caa gac atg gatligge cag ttt ttt gga ttg
a:a 1008 Lou Ile Met. Lys Val Gn Asp Met Asp Gy G n
Phe Phe Ay Lou Ile 325 330 335 ggc sea tea act tgt

ata aca gta sea at t t c Gl
cqrﬁrgagearcaﬁﬁg Js apg £of | ¢ g.l.%a% %a% %ﬁtat agtgg&% Q@%@a Y 864
PRavhsnl Thr U0, s T GEd et 11t Sondde aRy G Chnd

gaa gagsttt gta gag ga@B0sat gca 1104 38%0 Thr Phe Arg
Gln Asn Ala Tyr Uu Ala Phe Val Gu Gu Asn Ala 355

365 He aat gt aqt g E;?t gg@ gaa&ogg@tgea @aa gat 912
Tl T ie |
s PRI w0 rUN O BT

go@®9%at tgg ago gtc%at ttt ace at 3%t a aag gga aat

gas 1200 Asn Thr Ala Asn Trp Arg Val Asti Phe Thr Ile

o %c%%/ cqélt A5 +& nttéséacggé% 380 g‘ﬁQ%taS@ic @@tﬁfttgzzg 960
a a a
the e G Brs Tﬁg Frgnd B AE R Bl e

3@n Ay Val 4053480 415 ott tat3 tt gta aag coo ctg

aat tat gaa gaa ace egt caa gtg ace 1296

ttg ata atg aaa gta caa gac atg gat ggc cag ttt ttt gga ttg ata 1008
Leu Ile Met Lys Val Gln Asp Met Asp Gly Gln Phe Phe Gly Leu Ile

325 330 335
ggc aca tca act tgt atc ata aca gta aca gat tca aat gat aat gca 10566
Gly Thr Ser Thr Cys Ile Ile Thr Val Thr Asp Ser Asn Asp Asn Ala

340 345 350
ccc act ttc aga caa aat gct tat gaa gea ttt gta gag gaa aat gca 1104
Pro Thr Phe Arg Gln Asn Ala Tyr Glu Ala Phe Val Glu Glu Asn Ala
355 360 365
ttc aat gtg gaa atc tta cga ata cct ata gaa gat aag gat tta att 1152
Phe Asn Val Glu Ile Leu Arg Ile Pro Ile Glu Asp Lys Asp Leu Ile
370 375 380

aac act gcc aat tgg aga gtc aat ttt acc att tta aag gga aat gaa 1200
Asn Thr Ala Asn Trp Arg Val Asn Phe Thr Ile Leu Lys Gly Asn Glu
385 390 395 400
aat gga cat ttc aaa atc agc aca gac aaa gaa act aat gaa ggt gtt 1248
Asn Gly His Phe Lys Ile Ser Thr Asp Lys Glu Thr Asn Glu Gly Val

405 410 415
ctt tct gtt gta aag cca ctg aat tat gaa gaa aac cgt caa gtg aac 1296

Leu Ser Val Val Lys Pro Leu Asn Tyr Glu Glu Asn Arg Gln Val Asn
420 425 430



Leu Ser Val Val Lys Pro Leu Asn Tyr G n GQu Asn Arg
G n Val Asn 420 425 430 16/40 etg gaa att gga gta aac
aat gaa geg cea tt:t get aga gat att ccc 1344 Leu Qu
Tie Ay Val Asn Asn Qu Ala Pro Phe Ala Arg Asp Ile
Pro 435 440 445 aga gtg aca gee ttg aac aga gee ttg
gtt sea gtt cat gtg agg gat 1392 Arg Val Thr Ala Lou
Asn Arg Ala Lou Val Thr Vall6H0s Val Arg Asp 450 455
460 ctg gat gag ggg cct gaa tgc act cct gca gec caa
tat gtg egg att 1440 Lou Asp Gn Gy Pro du Cys Thr

’éﬁg ga aa-EygatV Jaa clclaett46éct4zga %Z@ a%@occcaaa 1344

a a a ate aac at aag
L Qm i EhEgiTiyR %m%ﬁ? PR A e Ay g8 el

Ile AP Ay Tyr Lys AR Tyr 485 490 49% gac ccc gas

aat aga aat ggc aat ggt tta agg tac aaa aaa ttg cat
%5% abSRc Py e%gtg\%mtldchygﬁseaﬁgyg la@H kg Tyn392
Ar y\?al 15 kf“ L'é'hSAs50? 5§?a ﬂ? ggiggiihg"& 1 ﬁ%?gggtﬁg%lgat e
Ly§50G|y Trp lle Thto9 Ie Asp Au Il‘ésotler Ay Ser I'le

Ile 515 520 525 ac: tee aaa a e ctg gat agg gag gtt
ctgagatagdg GEE€ caBogasatgcgaq ttg gtdHFdc ddwr tSertl wggldte Leuls40
LR G @U‘ PYQ'GI@ tysThEr BEO AlY SUASECri ygY 428011035
463 aat att 47?Pea gtc ctg gcaﬁ@ta gac aaa gat,gat

ga tea tgt act®'I680 Tyr Asn Thr Val Leu alle
Asp Lys Asp Asp Arg Ser Cys Thr

aaa gaa aac tta gca gtg ggg tca aag atc aac ggc tat aag gca tat 1488
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 tig cat 1536
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 1584
Asp Pro Lys Gly Trp Ile Thr Ile Asp Glu Ile Ser Gly Ser Ile Ile
515 520 525
act tcc aaa atc ctg gat agg gag gtt gaa act ccc aaa aat gag ttg 1632
Thr Ser Lys Ile Leu Asp Arg Glu Val Glu Thr Pro Lys Asn Glu Leu
530 535 540

tat aat att aca gtc ctg gca ata gac aaa gat gat aga tca tgt act 1680
Tyr Asn Ile Thr Val Leu Ala Ile Asp Lys Asp Asp Arg Ser Cys Thr
545 550 555 560
gga aca ctt gct gtg aac att gaa gat gta aat gat aat cca cca gaa 1728
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 tgc aaa cca aaa atg ggg tat acc 1776

Ile Leu Gln Glu Tyr Val Val Ile Cys Lys Pro Lys Met Gly Tyr Thr
580 585 590



545 550 555 560 gga aca ett get gtg aac alt gaa gat
gta aat gat aat ace cea gas 1728 Gy Thr Leu Al a Val
Asn Ile Au Asp Val Asn Asp Asn Pro Pro G u 565 570
575 ata ott caa gas tat gta gtc att tgc ass cea ass
atg ggg tat ace 1776 1Ile Lou Gn du Tyr Val Vval Ile
Cys Lys Pro Lys Met Ay Tyr Thr 580 585 590 17/40 gac
att Its get gtt gat cct gatl’g#a cot gtc cat gga get
cca tLt 1824 Asp Ile Lou Ala Val Asp Pro Asp G n Pro
Val Hs Ay Ala Pro Phe 595 600 606 tat t.te agt ttg

g&cgt’@%tta %‘\:ﬁ: itQt gf1Cac 1935t ztig &gt t%g@ategga tggg c%gett]t872 1824
AR § i @ioAS&@rO’é%p TACESIURNED R

gee cgtoctt tea tat clf aaa aat 1920 69du Thr Lys Val
Asn Asp Thr Ala Ala hirg Lou Ser Tyr G n Lys Asn 625

130t H3bt G4P ccgelatdfax ttd c6apaganct At ALL cdk tthCatgcat t 1872

Ch Ca39 y
Tffhé Phe B0 PRV YOO A F L e et
1G¢aa got gea ac Paaa tta ttg ag gtt aat ctg tgt
gas tgt act 2016 Ay A@n Ala Ala Thr Lys Lou Leu Arg
ctWabccAsan lgetl Gy Sga® #raCyst tht @b tE6Ecab674k co@taascamtact 1920
Le@@thyt 9{_' 991 AQHQAs%CThII £ 209 A291L-ACS 007 IR 1FEEML ! t
6%0 is Pro A@n Cys Arg Aé% Thr Ser Arg %%r
y Val Ile Lou 875 680° 685

gct gga ttt caa gaa tat acc att cct att act gta aaa gac agg gcc 1968
Ala Gly Phe Gln Glu Tyr Thr Ile Pro Ile Thr Val Lys Asp Arg Ala

645 650 655
gec caa gct gca aca aaa tta ttg aga gtt aat ctg tgt gaa tgt act 2016
Gly Gln Ala Ala Thr Lys Leu Leu Arg Val Asn Leu Cys Glu Cys Thr

660 665 670
cat cca act cag tgt cgt gcg act tca agg agt aca gga gta ata ctt 2064
His Pro Thr Gln Cys Arg Ala Thr Ser Arg Ser Thr Gly Val Ile Leu
675 680 685
gga aaa tgg gca atc ctt gca ata tta ctg ggt ata gca ctg ctec ttt 2112
Gly Lys Trp Ala Ile Leu Ala Ile Leu Leu Gly Ile Ala Leu Leu Phe
690 695 700

tct gta ttg cta act tta gta tgt gga gtt ttt ggt gca act aaa ggg 2160
Ser Val Leu Leu Thr Leu Val Cys Gly Val Phe Gly Ala Thr Lys Gly
705 710 715 720
aaa cgt ttt cct gaa gat tta gca cag caa aac tta att ata tca aac 2208
Lys Arg Phe Pro Glu Asp Leu Ala Gln Gln Asn Leu Ile Ile Ser Asn

725 730 735
aca gaa gca cct gga gac gat aga gtg tgc tct gec aat gga ttt atg 2256

Thr Glu Ala Pro Gly Asp Asp Arg Val Cys Ser Ala Asn Gly Phe Met
740 745 750



gga aaa tgg gea ate ett gea ata tta ctg ggt ata gca
ct:g etc ILL 2112 Gy Lys Trp Ala lle Leu Ala Ile Leo
Leo Ay Ile Ala Lou Lou Phe 690 695 700 :et gta ttg
eta act tta gta tgt gga: gtt |ILL ggt get act aaa ggg
2160 Ser Val Lou Lou Thr Leu Val Cys Gy Val Phe Ay
Ala Thr Lys Ay 705 710 715 720 aaa egt ILL oct gas
gat tta gea eag caa aac ttal8#0t ate tea aac 2208 Lys
Arg Phe Pro Qu Asp Leo Ala Gn Gn Asn Leo Ile lle
Sea' Asn 725 730 735 sea gas gaa cct gga gac gat aga

t% gaat gc t(c)(t: a ce:eaa%gf tgéa Iélﬁli‘ g%}‘ gttiszés Cﬁ%ﬂq? a g% Pr 02304
Tmélw%gr Ty don hegeSTanonin &k Pézae by

ggt t85tgt ggt act afgd gga 2304 Thr 76§ n Thr Thr Asn
Asn Ser Ser G n Ay Phe Cys Gy Thr Met Ay 755 760

76§§T§{?‘g 492 9t %32 @Ji g 308 P0G F 4005 ace aahtgdaa 2352

s Gl 1 e 0 DV ﬁ@gq&ﬁﬁuy@ﬁ@b%ga e "

ca§’lce t:tg gas t& 9.ge egg ggg G ggg cal : cat cat
ace 2400 &P.y Asn A n Thr Leu Gn Ser Cys Arg Ay Ala

gdd Yadtesg lallug1 thely SgalgchBé’b 80 gégggc%OgQgg €410 c8aat &fbctz geggzxoo
Gll_ygﬁsngﬂf‘n B L@%l&&%@% %‘rg oig Aliﬁ@yd{&e{{ﬁg%k afhy
s Arg Tyr 805 810 815 act tacot. eg gag tgg ggag agt
ttt act cas ccc cgt etc ggt gaa gaa 2496

ctg gac tcc tge agg gga gga cac acg gag gtg gac aac tgc aga tac 2448
Leu Asp Ser Cys Arg Gly Gly His Thr Glu Val Asp Asn Cys Arg Tyr
805 810 815
act tac tcg gag tgg cac agt ttt act caa ccc cgt ctc ggt gaa gaa 2496
Thr Tyr Ser Glu Trp His Ser Phe Thr Gln Pro Arg Leu Gly Glu Glu
820 825 830

tcc att aga gga cac act ggt 2517
Ser Ile Arg Gly His Thr Gly

835
<210> 4
<211> 839
<212> PRT

<213> Homo sapiens
<400> 4
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 25 30



Thr Tyr Ser Qu Trp H's Ser Phe Thr Gn Pro Arg Leu
Gy Qu Gu 820 825 830 tee att aga gga cac act ggt
2517 Scr Ile Arg Ay H's Thr Ay 835 <210> 4 <211>
839 <212> PRT <213 Hono sapiens <400> 4 Met Ala Ala
Ala Gy Pro Arg Arg Ser Val Arg Gy Ala Val Cys Len 1
510 15 Hi's Leu Leu Leu Thr Leu Val Ile Phe Ser Arg
Asp Ay Au Ala Cys 20 25 3/kys Lys Val Tie Len Asn
Val Pro Ser Lys Leu Qu Ala Asp Lys Ile 35 40 45 1le
Gly Arg Val Asn Len Gn Gn Cys Phe Arg Ser Al a Asp

Let: Ile _50 55 60 r.Ser r IAQg
LyalLyeoffl Akle lagtp Aed ya?eﬁps%a “S“FereA"SE%‘P? a%gsgﬁemr Al a
Arg Aldd Val Ala Lou Sef? Asp Lys Lys Ar"g Sex' Phe Thr

Ile 85 90 95 Trp Len Ser Asp Lys Arg Lys G n Thr Gn
Lys Gn Val Thr Val Len 100 105 110 Lou Gu H's Gn

Lys Lys Vel ger LYt g bhe alhsefrmaGdp Thr 11415
izd;oiz“sfg 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
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
165 170 175

Gly Val Asp Lys Glu Pro Leu Asn Leu Phe Tyr Ile Glu Arg Asp Thr
180 185 190



Val Len Arg Arg Ala Lys Arg Arg Trp Ala Pro Ile Pro
Len Gly Pro
145 1 SO 155 [ 60

Phe Tyr Ser 11e;
Asp Lys G n Pro Len

180 185 190 20/ 40

Asp Arg Gu Gu

Pheo/Asp Les Ile Ala Tyr Ala
Ser Ala Asp 210 215 220 Lev

Cys Ser Met 130 135 140 Gn G n Asn Ser
Be Pro Lou Phe Len Gn Gn Val Gn

Ser Asp Ala Ala A n Asn Tyr Thr Val

Ser Ay Arg 165 170 175 dy Val

Asn Len Phe Tyr Ile Gn Arg Asp Thr

@y Asn Leu Phe Cys Thr Arg Pro Val

Tyr Asp Val 195 200 205

Ser Thr Ala Asp Ay Tyr

Pro Leu Pro Lou Pro Ile Arg Val

f“‘?/lr‘l HIS

Pro GI1395Thr Thr Val
260 265 270 Pro Asp Thr
Ser Ile Lou Gn Gn Thr
S

Asp G u
Lys Tyr

Q290 val

Val

FQ‘ ésgs@% ok o Phﬁ}as Shr g e

Loryr Ser

Yal
I\/Et Lys
Ile

Leu Pro Leu
225

Pro Val Phe

Arg Pro Gly

Pro Asp Thr
275

Pro Arg Ser
290

Thr Thr Val
305

Leu Ile Met

Gly Thr Ser

Val Asp Ly$

Pro Leu Pro Ile Arg Val

230

Thr Glu Ala
245

Thr Thr Val
260

Met His Thr

Pro Gly Leu

Ser His Tyr
310

Lys Val Gln
325

Thr Cys Ile
340

Ile

Gly

Arg

Phe

295

Leu

Asp

Ile

Tyr

Val

Leu

280

Ser

Asp

Met

Thr

Asn

Val

265

Lys

Val

Arg

Asp

Val
345

Glu

Phe

250

Cys

Tyr

His

Glu

Gly

330

Thr

G u Asp Gu Aso Asp

e Thafiry B0 ciay apy e 018 510 ekl oy ¢

Cys AI285Thr Asp Arg
Hs Thr Arg Leu
275 280 285 Pro Arg

b Pu

305 3%

Met

v Yy
P ST

Val
qurg

&0 315 320 Leu Tle
Val G n Asp Met Asp Ay G n Phe Phe Ay Lou

Asp Glu Asn Asp Asn His

235

Glu

Ala

Ser

Pro

Val

315

Gln

Asp

Val

Thr

Ile

Ser

300

Val

Phe

Ser

Leu

Asp

Leu

285

Thr

Asp

Phe

Asn

Glu

Arg

270

Gln

Gly

Lys

Gly

Asp
350

240

Ser Ser
255

Asp Glu

Gln Thr

Val Ile

Tyr Ser
320

Leu Ile
335

Asn Ala



325 330 335 dy Thr Ser Thr Cys Ile Iie Thr Val Thr
Asp Ser Ace Asp Asn Ala 340 345 350 21/40 Pro Thr
Phe Arg G n Asn Ala Tyr Au Ala Phe Val QQu G n Asn
Ala 355 360 365 Phe Asn Val Qu Ile Leu Arg Ile Pro
Ile Au Asp Lys Asp Leu Ile 370 375 380 Asn Thr Al a
Asn Trp Arg Val Asn Phe Thr Ile Leu Lys Ay Asn 4 .u
385 390 395 400 Asn Ay His Phe Lys Ile Ser Thr Asp
Lys Au Thr Asn Au dvy Val 21405 410 415 Leu Ser Val
Val Lys Pro Leu Asn Tyr AQu GQu Asn Arg G n Val Asn
420 425 430 Lou u Ile Gy Val Asn Asn Qu Ala Pro

Ile Pro 435 440 445 Arg Val Thr Al a
Picbbadhe Arg GlPohsrefivare filk Al Tha LavaTh Sy haphieso
455 4605 Lou Asp Au 6Y Pro Ju says3dhr Pro Ala Al a

Gn Tyr Val Arg Ile 465 470 475 480 Lys G u Asn Leu
Al a Val GIy Ser Lys Ile Asn GIy Tyr Lys Al a Tyr 485

: ggs‘f% §PE o b 50 PEbEG 1‘8‘“%"4@5%‘6? ;9

(s?ipTrp IIe Thr 1@ Asp Glu lle 280 Ay Sea- IIe Ile

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



515 520 525 Thr Ser Lys Ile Lou Asp Arg Qu Val Qu
Thr Pro Lys Asn G u Lou 530 535 540 Tyr Asn Ile Thr
Val Lau Ala Ile Asp Lys Asp Asp Arg Ser Cys Thr 545
550 555 560 dvy Thr Lou Ala Val Asn Ile Ju Asp Val
An Asp Asn Pro Pro Qu 565 570 575 1le Lou Gn Gu
Tyr 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 Gy Ala Pro Phe 595 606r/605 Tyr Phe Ser Lou Pro
Aso TO Ser Pro Au Ile Ser Arg Lou Top Ser 610 615 620
Lou Tar Lys Val Asa. Asp Thr Ala Ala Arg Leu Ser Tyr

d L 625 6 5 640 he Gn Gn T
O L I I
Gy GPH5Ala Ala Thr Ly80Lou Lou Arg VaR5Asn, Leu COys

A u Cys Thr 660 665 670 23/40 H's Pro Thr G n Cys
Arg Ala Thr Ser Arg Ser Thr Ay Val Ile Leu 675 680

8y §eg§%,§’ 1 Sish el g vaE b Pr b FE AE e e
Va s Ay Val Ph&®dy Ala Thr Ly2¥dy 705 710 715
720

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
580 585 590

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



Lys Arg Phe Pro Qu Asp Leu Ala Gn Gn Asn Leu lle
Ile Ser Asn 725 730 735 Thr GQu Ala Pro Gy Asp Asp
Arg Val Cys Ser Ala Asn Ay Phe get 740 745 750 Thr
G n Thr Thr Asn Asn Ser Ser Gn Gy Phe Cys Ay Thr
Met fly 755 760 765 Ser Ay Met Lys Asn Ay Ay Gn
GQu Thr Ile u Met Met Lys fly 770 775 780 Ay Asn
Gn Thr Lou Gu Ser Cys Arg Ay Ala Ay Hs His His
Thr 785 790 795 800 Lau A8{4Ger Cys Arg Ay Ay H's
Thr du Val Asp Asn Cys Arg Tyr 805 810 815 Thr Tyr
Ser Gu Trp H's Ser Phe Thr Gn Pro Arg Leu dy Gu GO

1820:828-830 GA/ 40, ABEYy I AL (B Yy Hics, T G835

<210> 6?%;219 6 <2 §> sapi ens
<221> <222> (1). ®612) <400> 5°%g gtt, tge ggg
ggc tt:c gcg tgt tee aag aac tge ctg W gee etc 48

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 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



Met Val Cys Gy Ay Phe Ala Cys Ser Lys Asn Cys Leu
Cys Ala Lou 1 5 10 15 aac etg ett tac ace ttg gtt
agt ctg ctg cta att gga att get geg 96 Asn Leu Leu
Tyr Thr Leu Val Ser Len Lou Lou Ile Gy Tie Ala Ala 20
25 30 tgg ggc att gge We ggg ctg att too agt etc cga
gtg gtc gge gtg 144 Trp Ay Ile Ay The Ay Leu lle
Ser Ser Lou Arg Val. Val Ay Val 35 40 45 gtc att gea
gtg gge ate tte ttg tte ctgi4tk get tta gtg ggt ctg
192 Val Ile Ala Val Ay Ile Phe Lau Phe Lou Ile Ala
Lou Val Gy Leu 50 55 60 att gga get gta aaa cat cat

t,g, t a tt tat atg att. 240 Ile fly Ala
Sg}g?lgﬁg 19 ]ﬁltssﬂg'[ El al Lou Lou Phe Phe Tyr Met Ile 65

)ég H S

70 75°80 att ctg tta ett gta ttt: att gtt cag At tot
gta tot t:gc get tgt 288 Ile Leu Leu Leu Val Phe Ile
Val @ n Phe Ser. Val Ser Cys Ala Cys 85 90 95 25/40

<33 ogLe etg aac cag gag can cag ggt cag ett ctg gag
S 9gb tag 336 Leu Ala Lou Asti Gn Gn Gn Gn fly
n Lod Leu Gn Val illy Trp 100 105 110 aac aat acg
%183 d)g]ff\ get ega sat gac ate cag aga aat eta aac tge
<{Z32 Hapo sAasienFhr Ala Ser Ala Arg Asn Asp Ile Gn Arg
Asn Leu Asn Cys 115 120 125 tgt ggg ttc cga agt gtt
aac cca aat gac ace tgt etg got age tgt 432 Cys Qy
<%§§ Arg Ser Val Asn Pro Aso Asp Thr Cys Leu Ala Ser

221> CDS
222> (1).. (612)

<400> 5

atg gtt tgc ggg ggc tte geg tgt tcc aag aac tge ctg tge gee cte 48
Met Val Cys Gly Gly Phe Ala Cys Ser Lys Asn Cys Leu Cys Ala Leu

1 5 10 15

aac ctg ctt tac acc ttg gtt agt ctg ctg cta att gga att gct gcg 96
Asn Leu Leu Tyr Thr Leu Val Ser Leu Leu Leu Ile Gly Ile Ala Ala
20 25 30

tgg gegc att gge ttc ggg ctg att tcc agt ctc cga gtg gtc gge gtg 144
Trp Gly Ile Gly Phe Gly Leu Ile Ser Ser Leu Arg Val Val Gly Val
35 40 45

gtc att gca gtg gge atc ttc ttg ttc ctg att gct tta gtg ggt ctg 192
Val Ile Ala Val Gly Ile Phe Leu Phe Leu Ile Ala Leu Val Gly Leu
50 55 60

att gga get gta aaa cat cat cag gtg ttg cta ttt ttt tat atg att 240
Ile Gly Ala Val Lys His His Gln Val Leu Leu Phe Phe Tyr Met Ile
65 70 75 80

att ctg tta ctt gta ttt att gtt cag ttt tct gta tct tge gect tgt 288
Ile Leu Leu Leu Val Phe Ile Val Gln Phe Ser Val Ser Cys Ala Cys
85 90 95



130 135 140 gtt aaa agt gac one tcg t:ge teg cca t:gt
get: cca ate ata gga gaa 480 Val Lys Ser Asp H s Ser
Cys Ser Pro Cys Ala Pro 1le Ile Ay G n 145 150 155
160 tat get gga gag gtt ttg aga ttt: gtt ggt ggc att
gge ctg tte tt:c 528 Tyr Ala Ay du Val Leu Arg Phe
Val Gy Gy He Ay Leu Phe Phe 165 170 175 agt ttt

aca gag ate ctg ggt gtt tgg etg ace tac aga tac agg
aac 576 Ser Phe Thr Qu |1&/tku Gy Val Trp Leu Thr
Tyr Arg Tyr Arg Asn 180 185 190 cag aaa gac ccc ego

tg&gc@%&g%tz St gHCAad Laf Lt - Jaggé]d?toc@ Bak NSt ASR O 9{)%336
>

P 2 @%3 b e gty b @b é%&'%l\%v Sy

Ay Phe A QIS Ser Lys QIS Leu QIS Leu 1 5

10 15 26/40 Asn Lou Lou Tyr Thr Leu Val Ser Lau Lou

adedal laeg @cy ddtegdl agalhhat 2@c 2 c36hg T abd wthlaac3ge Phe 384

Asq XSA‘QHI 1§ R8T aSehr Q.L!n A MBI c¥ehrCa¥n Y%h As§5c;4s0 45
Val Ala vVal Ay 150 Phe Lou Phe q% Al a Lou

Val G:ﬁ5 Lou

tgt ggeg ttc cga agt gtt aac cca aat gac acc tgt ctg gct 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 tgc 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 gct gga gag gtt ttg aga ttt gtt ggt ggc att ggec ctg tte 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 gca ttc 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



50 5560 Ile @y Ala Val Lys Hs Hs Gn Val Lou Lou
Phe Phe Tyr Met. Ile 65 70 75 80 1Ile Lou Lou Lou Val
Phe Ile Val G n Phe Ser Val Ser Cys Ala Cys 85 90 95
Leu Ala Leu Asn Gn Gn An Gn Gy Gn Lou Leu Gn
Val Ay Trp 100 105 110 Aso Asn Thr Ala Ser Ala Arg
Asn Asp Ile G n Arg Asn Lou Aso Cys 115 120 125 Cys
@y Phe Arg Ser Val Asn Pro Asn Asp Thr Cys Lou Al a
Ser Cys 130 135 140 Val Ly#/8er Asp Hi s Ser Cys Ser
ProQI aProllelle dy Gn 145 150 1.5: 160 Tyr

‘EelGLXu &‘ g Lénovaﬁ"sgr he Mal L& XlQGXy Ithe AFayalseu
e Phe 55 170 175 2774 Ser Phe Thr G?’? Tie Lou Ay
VaI Trp L€u Thr Tyr Arg r Arg Asti 180 185 190 Gn

Lys Asp Pro Arg Ala Asn Pro Ser Ala Phe Leu 195 200
<210> 7 <211> 1095 <212> DNA <213> Honp sapi ens

T2 80y 178417 HéS1y Leu Ile Ser Ser Leu Arg Val Val Gly Val
35 40 45

Val Ile Ala Val Gly Ile Phe Leu Phe Leu Ile Ala Leu Val Gly Leu
50 55 60

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



<222> (1).,(735) <400> 7 atg gcg W ccg tet egg ago
ctg eag act aaa eca give att act tgt 48 Mt Ala Ser
Pro Ser Arg Arg Leu G n Thr Lys Pro Val lie Thr Gys 1
5 10 15 He aag age gtt ctg eta ate tae act ttt att He
tgg ate act gge 96 Phe Lys Ser Val Lou Leu Ile Tyr
Thr Phe Ile Phe Trp Ile Thr Gy 20 25 30 gtt ate At
At gca gtt gge att tgg ggc aag gtg age ctg gag aat 144
Val Ile Lou Lou Ala Val Ay2ike Trp Ay Lys Val ;er
Lou G n Asn 35 40 45 tao ttt tot At tta ant gag aag

1 Tyr. Phe Ser L
SPoRraah- &b BC i Bt A T St Uy s o 55
60 att ge]t8 act ggt ace gt1@5att at:t. At tltga gge ace

ttt ggt tgt ttt 240 Ile Ala Thr Ay Thr Val Ile lle
Lou Lou Ay Thr Phe Gy Cys Phe 65 70 75 80 get ace

ci0ey£93p 98h 4Gt AL & tg tat gca atg
ttty2§§}5)28/ 4&01% Al aﬂ%lﬁggo %EQA‘?E lﬁegﬁ%gr Ala Trp Met Lou

S g
Lys Led Tyr Al a Met P%g 85 90 95 ctg act etc gtt Fitt
ttg gte gaa ctg gte get gee ate gta gga ttt 336 Lou
Thr Lou Val Phe Leu Val Qu Lou Val Ala Ala Ile Val
Sy Fhe 100 105 110 gtt tte age cat gag att aag aac
<A49 gegs; Ve ecg tat egg aga ctg 384 Val Phe Arg H's
<2?29 IDLJE Lys Asn Met Ala Ser Pro Ser Arg Arg Leu

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(735)

<400> 7

atg geg tce ccg tet cgg aga ctg cag act aaa cca gtc att act tgt
Met Ala Ser Pro Ser Arg Arg Leu Gln Thr Lys Pro Val Ile Thr Cys
1 5 10 15

ttc aag agc gtt ctg cta atc tac act ttt att ttc tgg atc act ggc
Phe Lys Ser Val Leu Leu Ile Tyr Thr Phe Ile Phe Trp Ile Thr Gly
20 25 30

gtt atc ctt ctt geca gtt gge att tgg ggc aag gtg age ctg gag aat
Val Ile Leu Leu Ala Val Gly Ile Trp Gly Lys Val Ser Leu Glu Asn
35 40 45

tac ttt tct ctt tta aat gag aag gcec acc aat gtc ccc ttec gtg cte
Tyr Phe Ser Leu Leu Asn Glu Lys Ala Thr Asn Val Pro Phe Val Leu
50 55 60

att gect act ggt acc gtc att att ctt ttg gge acc ttt ggt tgt ttt
Ile Ala Thr Gly Thr Val Ile Ile Leu Leu Gly Thr Phe Gly Cys Phe
65 70 75 80

gct acc tge cga get tct gea tgg atg cta aaa ctg tat gea atg ttt

48

96

144

192

240

288



115 120 125 cag act aaa cca gte att act tgt He aag age
gtt ctg eta ate tac 432 Gn Thr Lys Pro Val Ile Thr
Cys Phe Lys Ser Val Lau Lau Ile Tyr 130 .135 140 act
ttt att ttc tgg ate act ggc gtt ate ctt ett gca gtt
ggc att 480 Thr Phe Ile Phe Trp Ile Thr Ay Val lle
Leu Leu Ala Val Ay Ile 145 150 155 160 tgg gge aag
gtg age ctg gag amtac ttt tct ctt tta eat gag aag 528
Trp Ay Lys Val Ser Lou d #849a Tyr Phe Ser Lou Lau
Asu Qu Lys 165 170 175 gee ace eat gte ccc ttc gtg
AletthraCts god AdetSeggtlaale Wéte Lati tLyatlieu Byd6AlAMat Phe Asn
Val Pro Phegyal Lou Ile Alagghr Ay Thr Val gkie Ile
180 185 190 ett ttg ggc ace ttt ggt tgt ttt get ace
tgc cga get tet gca tgg 624 Leu Leu Ay Thr Phe Gy
cLERC PR A'Ffat"’rhrtt%%&*’g‘ P B8R EC A & CTRYS &%g%GtE% 336
Lentireten ¥alaPbe et deltla bewg Vel :Ala Ade: fleakal 6ix Phet ttt
ttg gtc gem 672 Met Leuidsys Lou Tyr Al aijMet Phc Lou
Thr Lou Val Phc Lou VaI GI u 210 215 220 ctg gte get

ag . aacC

930 B F AR PR Taeem oty B o CPhacs ARG 1 5 054
ValgFRhe|Arg HissGlastlile Ja5 AspoMeizBla Sor PrgeSart Areadte &a¥ aat

t at gag&agg ettt gaagcal2gt at aact ct aeaggggatt 775 29/ 40

Ser Phe Lys Asn Asn 245
cag act aaa cca gtc att act tgt ttc aag age gtt ctg cta atc tac 432
GIn 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 ggec 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 agc ctg gag aat tac ttt tct 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

gce acc aat gitc ccc tte gtg ctec att get act ggt acc gte att att 576
Ala Thr Asn Val Pro Phe Val Leu Ile Ala Thr Gly Thr Val Ile Ile
180 185 190

ctt ttg ggc acc ttt ggt tgt ttt gect acc 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 gtc gect gece 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 acaggagatt 775



at agaagcca tgcagtagac aagatccaaa atacgtt:gca

ttgttgtggt gtcaccgatt 835 atagagattg gacagat act
aattattact cagaaaaagg atttcctaag agttgctgta 895
aacttgaaga ttgtactcca cagagagatg cagacaaagt aaacaat gaa
ggttgtttta 955 taaaggtgat gaccattata gagtcagaaa

t gggagtcgt tgcaggaatt tcctttggag 1015 ttgcttget:t
ccaactgatt ggaatctttc tcgcctactg cctctctcgt gccataacaa
1075 ataaccagta tgagatagt g?#d5 <210> 8 <211> 245
1212> PRT X213> Honp sapiens <400) 8 Met Ala Ser Pro
S&ePhArlgsArsgp Aou G n Thr Lys Pro Val Ile Thr Cys 1 5

10 15 Phe Lyg Scr Val Leu Leu Ile Tyr Thr Phe Tie Phe
Trp Ile Thr Gy 20 25 30 Val IIe Leu Lou Ala Va

ie Trp Ay Lys Val Se.r Leu Qu Asn 35 40 45 Phe

a?@?%“ﬁﬁ t%fag%ﬁc @2§2 19783 nPEACRITEAS ﬁt%ﬁt@r“og‘ﬁﬁécg\/?él 835
Lou 50 55 60 Ile Ala Thr Ay Thr Val lie Ile Leu Leu
afdeygding ddeegddayt @é$tﬂi@ct3@éé&aa5é_g {0ttéotHBQ afltactkhs 895
Cys Arg Ala Ser Ala Trp Met Lou Lys Leu Tyr Al a Met

P 85 90 95 Lou Thr Lou Val Lou Va
LA TEBIAF GG IRELE Lo eos i Torcos e setietibed oss
taaaggtgat gaccattata gagtcagaaa tgggagtcgt tgcaggaatt tcctttggag 1015
ttgettgett ccaactgatt ggaatctttec tegectactg cctetctegt gecataacaa 1075
ataaccagta tgagatagtg 1095
<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



Val the Arg His (lu lle Lys Asa Met Ala Ser Pro Ser
Arg Arg Lou 115 120 125 On Thr Lys Pro Val Ile Thr
Cys Phe Lys Ser Val Lou Lou Ile Tyr 130 135 140 Thr
Phe Ile Phe Trp Ile Thr Ay Val Ile Lou Lou Al a Val
Gy ale 145 150 155 160 Top Ay Lys Val Ser Lou Qu
Asn Tyr Phe Ser Lou Lou Asa Qu Lys 165 170 175 Ala
Thr Asn Val Pro Phe Val Lou_lle Ala Thr Ay Thr Val
Ille Ile 180 185 190 Lou Le¥’&y Thr Phe dy Cys Phe
Ala Thr Cys Arg Ala Ser Ala Trp 195 200 205 Met Lou
6bys Lou Tyr Al a’Wet Phe Lou Thr7%ou Val Phe LouSWal
G u 210 215 220 Lou Val Ala Ala Ile Val dy Phe Val
Phe Arg Hs G .u Ile Lys Asn 31/40 225 230 235 240

S W B e L M P

(669)

Leu Thr Leu Val Phe Leu Val Glu Leu Val Ala Ala Ile Val Gly Phe
100 105 110

Val Phe Arg His Glu Ile Lys Asn Met Ala Ser Pro Ser Arg Arg Leu
115 120 125

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 1le
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



<400> 9 atg egg

ggt ggg agg egc
Ala Pro Ala Ay

dn

ggc ggg €gg ggc
ggc 96 Pro Arg

Asp Pro Ay Arg
tte cag aag ggc
Arg Leu Arg Arg

etc
gcg

t oe
Ay
Ay
ggg
Phe

caa aga ece cga cag gee cog geg
48 Met Arg Lou G n Arg Pro Arg
Gy Arg Arg Ala 5 10 15 ccc egg
cCcc tac egg cca gae ccg ggg aga
Gy Arg Ay Ser Pro Tyr Arg Pro
20 25 30 geg egg agg ctg cga agg
gag ggg geg cog ego 144 Al a Arg
An Lys3sidiy Ay u Ay Ala Pro

Arg 35 40 45 got gac cet ccc tgg gca ccg ctg ggg acg

288 g gcg ctg
Pro Leu Ely
ctg gtc gtg

act 240

Met

etcogee ttg 192 Al aggAsp Pro Pro TriyoAl a
Thr
gee eta cog egg gtg tgg aca gae gee aac
Leu Leu Val Val Ala Leu Pro Arg Val Trp

Ala Leu Leu Ala Leu 50 55 60 ctg

ct
S%%hMSAﬂSa #en Len Thr 65 70 75 80 gcg aga caa ega
gat cea gag g@c toe cag cga acg gac gag ggt gac 288

Ala Arg G n
GQu dy Asp

<qy3

<Day omA tee

e

<220>
221>
<222>

<400>

Arg Asp Pro Ju Asp Ser G n Arg Thr Asp
32/40 85 90 95 eat aga gtg tgg tgt cat

tt tgt gag aga gaa aac act ttc gag tge 336 Asn Arg
<%§P Prp Cys H s Val

169 105

110

Cys Gu Arg AGu Ase Thr Phe Qu

cag aac cca agg agg tgc aaa tgg aca
tge gtt ate gcg 384 Gn Asn Pro Arg Arg

(VN 'I;Egie'[llgr Cu Pro Tyr Cys Val Ile Ala 115 120

CDS
(1).. (669)

9

atg agg ctc caa aga ccc cga cag gcc ccg geg get ggg agg cge geg
Pro Arg Gln Ala Pro Ala Gly Gly Arg Arg Ala

Met Arg Leu Gln Arg

1

cce cgg
Pro Arg

gCcg Cg8
Ala Arg

gct gac
Ala Asp
50

ctg ctg
Leu Leu
65

geg aga
Ala Arg

5

EBC g8g CER
Gly Gly Arg
20

agg ctg cga
Arg Leu Arg
35

cct cec tgg

Pro Pro Trp

gtc gtg gcce
Val Val Ala

caa cga gat
Gln Arg Asp

10 15

gge tce cec tac cgg cca gac ccg ggg aga ggc
Gly Ser Pro Tyr Arg Pro Asp Pro Gly Arg Gly

25 30

agg ttc cag aag ggc ggg gag ggg gcg ccg cge
Arg Phe Gln Lys Gly Gly Glu Gly Ala Pro Arg

40 45

gca ccg ctg ggg acg atg gecg ctg cte gee tig
Ala Pro Leu Gly Thr Met Ala Leu Leu Ala Leu

55

60

cta ccg cgg gtg tgg aca gac gcc aac ctg act
Leu Pro Arg Val Trp Thr Asp Ala Asn Leu Thr

70

75 80

cca gag gac tcc cag cga acg gac gag ggt gac
Pro Glu Asp Ser Gln Arg Thr Asp Glu Gly Asp

48

96

144

192

240

288



gee gtg aaa ate ttt cca cgt ttt ttc atg gtt gcg aag

cag t:gc tee 432 Ala Val Lys Ilse Phe Pro Arg Phe Phe
Met Val Ala Lys G n Cys Ser 130 135 140 got ggt tagt

gea gcg atg gag age ecc aag cca gag gag aag egg ttt

480 Ala Gy Cys Ala Ala Met Gu Arg Pro Lys Pro GQu

G u Lys Arg Phe 145 150 155 160 etc etg gaa gag ccc

atg cec tt.c ttt tac etc aag tgt tgt aaa att 528 Leu
Leu Gu Gu Pro Met Pro Phesfhe Tyr Leu Lys Cys Cys

Lys Tie 165 170 .175 wege tac t:ge aat tta gag ggg eca
eet: ate acegjea tea gtg ttcgéfaaa 576 Arg Tygz Cys Asn
Leu Au Gy Pro Pro Ile Asn Ser Ser Val Phe Lys 180

185 190 gaa tat get ggg age atg ggt gag age tgt ggt
aglggeetsst'gg brlgcafeat 624t 2@R pePygasARac @Y tSergdgbtecd y 336
AG ArSdnl Grs GlsyHd Yal €ys Tiip ArguGIA asil Thr 200 RQ5CEt e

etc ctg cfgg et.g gee too 3kt gca gec ggc ;8hHCc age ctg

tot 669 Ile Lou Lou Leu Lou Ala Ser Ile Ala Ala Ay

Lou Ser Lou Ser 210 215 220 <210> 10 <211> 223 <212>
CHRAFC £93 $EE 1 HF0 &CapTe IS8 387 T8 NOWAD LReBLARf2LEE G n 384
Glay 4stPPoo Arg ABignCyAl bysPAop Ahm Glul Rrodyr Ayg VAt gll1Al&dla 1 5

10 15115 120 125

gce gtg aaa ata ttt cca cgt ttt ttc atg gtt 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 gca 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

ctec ctg gaa gag ccc atg ccc ttc 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 gegt ggg ctg tgg ctg gee 624
Glu Tyr Ala Gly Ser Met Gly Glu Ser Cys Gly Gly Leu Trp Leu Ala
195 200 205

atc ctc ctg ctg ctg gece tce att gea gee gge cte age ctg 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



Pro A’lg Gy Ay Arg Gy 3er Pro Tyr Arg Pro Asp Pro
Gy Arg Ay 20 25 30 Ala Arg Arg Lou Art Arg Phe G n
Lys Ay Gy Glu Gy Ala Pro Arg 35 40 45 Ala Asp Pro
Pro Trp Ala Pro Lou Gy Thr Met Ala Leu Lou Ala Leu
50 55 60 Lou Leu Val Val Ala Lou Pro Arg Val Trp Thr
Asp Ala Asn Lou Thr 65 70 75 80 Ala Arg Gn Arg Asp
Pro Gu Asp :3er Gn Are Thr Asp Gu Ay Asp 85 90 95
Asn Arg Val Trp Cys his Val3%¥& Ju Arg Gu Asn Thr
Phe Qu Cys 100 105 110 G n Asn Pro Arg Arg Cys Lys
<T@ Thr G u Pro Tyr Cys Val Ile Ala 1.15 120 125 Al a
Val Lys Ile Phe Pro Arg Phe Phe Met Val Ala Lys Gn

Y e £eu 1% S0P e 18 AT oo iy 83 Aechrshie |

lg: 1140 Lou iou Gu du Pro et Pro Phe Phe Hyr Leu
Lys Cys Cys Lys 1l1le 165 170 175 Arg Tyr Cys Asn Len
Gu dy Pro Pro lie Asn Ser Ser Val Phe Lys 1.50 185

Profe8ty BIS Qe gl BEL i irk) 2ig ity PF &%m

Ser lle kﬁaAla Ay Lou 48r Lou 5e r

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 55 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
100 105 110

Gln Asn Pro Arg Arg Cys Lys Trp Thr Glu Pro Tyr Cys Val Ile Ala
115 120 125

Ala Val Lys Ile 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



210 215 220 <210> 11 <211> 21 <212> KNA <213>

Artificial Sequence <220> <223> sense oligonucl eotide
for si RNAla <400> 11 naaagccacu gaga tuaugau u 21

<21.0> 12 <211= 21- < 212> RNA <213> Artificial

Sequence <220> <223> ant[sense cligonucleot:ide for

si RNAln <400> 12 ucanaauuca guggcuuuau u 21 35/40

<210> 13 <211> 21 <212> RNA <$13> Artificial Sequence
de for siRNAIb <400>

<220> <223> sense oIigonucI@ﬁ?
13 gaaaguagua gaccugguau u 21

Leu Leu Glu Glu Pro Met Pro Phe Phe Tyr Leu Lys Cys Cys Lys Ile
165 170 175

Arg Tyr Cys Asn Leu Glu Gly Pro Pro Ile Asn Ser Ser Val Phe Lys
180 185 190

Glu Tyr Ala Gly Ser Met Gly Glu Ser Cys Gly Gly Leu Trp Leu Ala
195 200 205

Ile 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
uaaagccacu gaauuaugau u

<210> 12

211> 21

<{212> RNA

213> Artificial Sequence

220>
223> antisense oligonucleotide for siRNAla

<400> 12
ucauaauuca guggcuuuau u

21

21



<210> 14 <211> 21 <212> RNA <213> Artificial Sequence
<220> <223> anti sense ol igonucl eotide for siRNA b
<400> 14 uaccaggucu acuacuuucu u 21 <210> 15 <211> 21
<212> RNA <213> Artificial Sequence <220> <223> sense
ol i gonucl eotide for siR NAlc <400> 15 gaacuauacu
gucuucuacu u 21 <210> 16 2.1:1> 21 ii> vi.<212> RYA

<213> Artificial Sequence 35% ) <223> axltisense
ol i gonucl eoti de for siRNAl ¢ '<400> 16 guagaagaca
guauaguucu u 21 <210> 17 <211.> 21.

210> 13

211> 21

<212> RNA

<{213> Artificial Sequence

220>
(223> sense oligonucleotide for siRNAlb

<400> 13
gaaaguagua gaccugguau u

<210> 14

211> 21

<212> RNA

<213> Artificial Sequence

220>
<223> antisense oligonucleotide for siRNA1lb

<400> 14
uaccaggucu acuacuuucu u

<210> 15

211> 21

<212> RNA

<213> Artificial Sequence

220>
<223> sense oligonucleotide for siRNAlc

<400> 15

gaacuauacu gucuucuacu u

<210> 16
211> 21

21

21

21



<212> RI1vA <213> Artificial Sequence <220> <223>
sense oligonucleoti.ele for sIRNAId <400> 17
agacauggau ggec3.guliuu u 21 <2.1.10> 18 <211> 21
<212> RNA <213> Artificial Sequence <220> <223>

anti sense oligonucleoti. fe for si RNAld <400> 1.8
aaacuggcca uccaugucuu u 21 <210> 19 <211> 21. <21.2>
RNA <213> Artificial Sequence <220> 37/40 <223>
sense ol i gonucl eotide for nd¥#&i|encing dsRNAI  <400>
19 auucuaucac uagcgugacu u 21 <210> 20 <211.> 21
<{212> RNA

213> Artificial Sequence

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 siRNA1ld

<400> 17
agacauggau ggccaguuuu u

<210> 18

211> 21

<212> RNA

<213> Artificial Sequence

<2200
<223> antisense oligonucleotide for siRNAld

<400> 18
aaacuggcca uccaugucuu u

<210> 19

211> 21

<{212> RNA

<213> Artificial Sequence

<220>

21

21

21



<212> RNA <213> Artificial Sequence <220> <223>

anti sense ol .igonucl eotide for non-silensing dsRNAI
<400> 20 gucacgcuag ugauagaauu u 21 <210> 21 <211> 21
<212> RNA <213> Artificial Sequence <220> <223> sense
ol i gonucl eoti de for si RNA2a <400> 21 gagguugguu
ggaacaauau u 21 <210> 22 <211> 21, <21.2> RNA <213>

Artificial Sequence <220> §%§i> anti sense

ol i gonucl eoti de for si RNA2a 00> 22 uauuguucca
accaaccucu u 21 33/40 <210> 23 <211> 21 <212> RNA
223> sense oligonucleotide for non-silensing dsRNA1

<400> 19
auucuaucac uagcecgugacu u

<210> 20
211> 21
<{212> RNA
<213> Artificial Sequence

<220>
<223> antisense oligonucleotide for non-silensing dsRNA1

<400> 20
gucacgcuag ugauagaauu u

210> 21

211> 21

<212> RNA

<213> Artificial Sequence

220>
<223> sense oligonucleotide for siRNA2a

<400> 21
gagguugguu 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



<213> Artificial Sequence <220> <223> sense

ol i gonucl eoti de for si RNA2b <400> 23 gccaugugou
ccaaucauau a 21 <210> 24 <211> 21 <212> RNA <213>
Artificial Sequence <220> <223:> antisense

ol i gonucl eoti de for si RNA2h <400> 24 asaugauugga
gcacauggcu u 21 <210> 25 <211> 21 <212> RNA <213>

Artificial Sequence <220> <d%g> sense ol i gonucl eoti de
for sHRNA2c; <400> 25 gcagudgdggca ucuucuuguu a 21
<210> 26 <2:1.1>. 21 39/40 <212) RNA <213>

Artificial. Sequence

210> 23

21 21

{212> RNA

<213> Artificial Sequence

<2200
<223> sense oligonucleotide for siRNAZb

<400> 23
gccaugugeu ccaaucauau u

<210> 24

211> 21

<212> RNA

<213> Artificial Sequence

220>
<223> antisense oligonucleotide for siRNAZb

400> 24
uaugauugga gcacauggcu u

210> 25

211> 21

<212> RNA

<213> Artificial Sequence

<220>
<223> sense oligonucleotide for siRNA2c

<400> 25

gcagugggea ucuucuuguu u

210> 26
211> 21

21

21

21



<220> 223> anti sense oligonucl eotide for siRNA2c
<400> 26 acaagaagau gcccacugou u 21
<212> RNA <213> Artificial Sequence

ol i gonucl eoti de for si RNA2d

ccagaaagau u 21 <210> 28 <211> 21
Artificial. Sequence <220> <223> antisense

ol i goeucl eoti de for si RNA2d

uceuguaucu u 21 <210> 29 <§11> 22
éﬁ)l fb&i al Sequence <220> 40110

213>

<220>
<223>

<400>

Artificial Sequence

antisense oligonucleotide for siRNA2c

26

acaagaagau gcccacugcu u

<210>
<211>
<212>
213>

<220>
<223>

<400>

27

21

RNA

Artificial Sequence

sense oligonucleotide for siRNA2d

27

gauacaggaa ccagaaagau U

<210>
<211>
<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

<210> 27 <211> 21
<220> <223> sense

<400> 27 gauacaggaa
<212> RNA <213>

9/200> 28 ucuuucuggu
<212> DNA <213>

21

21

21



<223> primer X <400> 29 gcaaccacag gtaccaagat gg 22
<210> 30 <211> 24 <212> DNA <213> Artificial Sequence
<220> <223> primer Y <400> 30 ggtacttttc tagatagtgt
ttcc 24 <210> 31 <211> 27 <212> DNA <213> Artificial
Sequence <220> <223> priner Z <40c0> 31 ccttgttttc

t ct agaaagg aat gcac 27
40/40

<223> primer X

<400> 29
gcaaccacag gtaccaagat gg

<210> 30

211> 24

212> DNA

<213> Artificial Sequence

220>
<223> primer Y

<400> 30
ggtacttttc tagatagtgt ttcc

<210> 31

211> 27

<212> DNA

<213> Artificial Sequence

<2200
<223> primer Z

<400> 31
ccttgttttc tctagaaagg aatgcac

22

24

2
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