DESCRI PTI ON Novel oncogene, reconbinant protein derived therefrom

uses thereof 5 10 hunan,

and

which is involved in devel opnment of human cervica

cancer, @ reconbinant pro tein derived fromthe oncogene and uses t her eof

in nedical

relates to a novel

applications. Field of the Invention The present inventi

on

oncogene from Background Art There are many docunents

reporting that chronosone instability is involved in devel opnent of a

cancer. In addition,

nol ecul e

causes chronosone instability. HoWBSSRIPEIOBe in many

controlling a checkpoint during the G2/ M phase in a cel

gene defect in a nolecule controlling a checkpoint in the cell is
frequent | y dloyedlvedsogentc ratiosininaft i pichicdimy delri vad stier 4 Mistrgbiahidt y, whi ch
is substantially involved in onaet of the cancer, remains still unclear
many 20 aspects. It is widely knoamsttistreddvel opnent of cervical cancer

i nvol ves infection with a human papilloma virus (HPV) such as

HPV- 16 or

10

15

20

25

it has been recently denonstrated that a defect

cycle

carcinoma cells, a

not

types of

HPV-18. In a cervical cancer tissue, HPV infection has been
observed at a frequency of 90 %or nore. In 25 a devel opnent nechani sm of
cervica? cancer induced by HEield of the Invention

The present invention relates to a novel oncogene from
human,whichisinvolvedindevelopmentofhumancervicalcancer,
a recombinant protein derived from the oncogene and uses thereof
in medical applications.

Background Art

There are many documents reporting that chromosome
instabilityisinvolvedindevelopment of acancer. Inaddition,
it has been recently demonstrated that a defect in a molecule
controlling a checkpoint dﬁring the G2/M phase in a cell cycle
causes chromosome instability. However, since in many
carcinoma cells, a gene defect in a molecule controlling a
checkpoint in the cell is not frequently observed, a mechanism
of inducing chromosome instability, which is substantially
involved in onaet of the cancer, remains still unclear in many
aspects.

It is widely known that development of cervical cancer
involves infection with a human papilloma virus (HPV) such as
types of HPV-16 or HPV-18. 1In a cervical cancer tissue, HPV
infection has been observed at a frequency of 90 % orlmore. In

a development mechanism of cervical cancer induced by HPV

in a

15

in



1 infection, E6 and E7 gene products of the virus play an inportant role.
Specifically, it is known that E6 accelerates a process for digesting p53
tunDrgsupﬁ?essor protein, while E7 blocks canceration-inhibiting activity
of pRB (retinoblastoma) tumor 5 suppressor protein that is a Rb gene
product, which two steps result in tunorigensis. A specific oncogenic
protein activated by HPV infection has not, however, been identified yet.
Particularly, E6 and E7, viral gene products of HPV, BndUCﬁ phrogpsonfl
[ ility, cerize a cell, but detail of its 10 nechanismdirectly
:gfgﬁghl;Lg}g?%cfggT@FFa?ﬁﬁg%ﬁﬁ??BFPﬁuﬁﬁ%ﬁéﬁﬁeYWF%%P#???“?F¥@§§é@ts. For
i to treatnent of. cervical cancer, it is, therefore, very
?ﬁgtr)(r)?;m n?éoig‘aénfs?wlgﬁcaiul%géﬁi ts kﬁ'Pb’Pe‘?}f?%yer?‘CtC&rl@éﬁfﬁéra FPgcgRd an
[ e thereof . Cervical cancer progresses from.a precancerous
Stat g. "7 OeEe l%leySts‘:pﬁnagsipe?B( EPTP het YRR PSR REPRC TR, catiicodl7 bdasteus (r:]el )
i i er. Depend,, on a.case, the disease may remain in the
égspiggﬁzlgggggggﬁE(%UFggfgéggggFﬁﬁlfétﬁéﬂ%8$3(éﬁtﬂﬁébl%EFRWam5Hﬂ?rtgere |
[ [ [ to an advance
cancer. DI n SEER ST B ELEL T, 1507 0 EDBA Ay AHL For o PECRE CuY at o
cancer dia LS. tQ.li tify .a | ecul.e.directly. involved in devel opment
of cervica?gggﬁﬁ%égthﬁggﬁgg%?%ﬁtﬁ I%Rﬁ?ﬁ??SﬁnﬁggﬁééFPFPEﬁl??SGéZaFﬁdthe
rocess whe BV i.nf i.on .25 of .cervical epithelial cell,induces _
gevelopnentggfﬁgy f%ggg%&enzHﬁiuﬂﬁtﬁngfﬁfiﬁ%mah%%ﬁobge%?%ﬁ%ﬁddygbtaS|a,

its direct ?éfﬁﬁéhlarly, E6 and E7, viral gene products of HPV, induce
| chromosome instability and carcerize a cell, but detail of its
10 meﬁhanismdirectlyrelatedtheretéisleftsubstantiallyunknown
invariety of aspects. For approachingtotreatment of cervical
cancer,itis,therefore,veryimportanttoidentifyanoncogenic
protein as a target for HPV and an encoding oncogene thereof.
Cervical cancer progresses from a precancerous state, i. e.,

15 dysplasia (epithelial dysplasia of cervical sguamous cell) to
invasive cancer. Depending on a case, the disease may remain

in the dysplasia stage without progressing to cancer. On the

other hand, there are considerable cases where dysplasia may
rapidlyprogress toanadvancedcancer. Inviewofthesituation,

20 itmaybeimportantformoreaccuratecancerdiagnosistoidentify

amolecule directly involved in development of cervical cancer.

Disclosure of Invention

As described above, in the process where HPV infection

25 of cervical epithelial cell induces development of an invasive



woul d be considered to be a nechani smwhere an expres sion- inhibiting
activity of p53 tumor suppressor protein or pRB tumor suppressor protein,
whi ch’ has “i nhi bited expression 5 of sone oncogene, is damaged, and the
danege | eads the oncogene to a high-level expression state. Therefore, the
full nucleotide sequence of the oncogene and an oncogenic protein encoded
thereby nust be first identi f ied, which opens a way for devel opi ng neans
for inhibiting the biochem cal functions of 10 the oncogenic protein and
further neans for hlocking a cancerization nechani smadvanced by the
oncogeni ¢ pFBP%??\VlaFﬁrﬁqﬁﬁaﬁﬁﬁéou?cﬁﬁﬁﬁeﬁl@&?P%ﬁﬁ%ﬁr the ¢irecthoeiadri de
sequence of the. oncogene and the amino acid sequence of the oncogenic

prot ein encga‘éﬁdt h&Fei rFOr?aV‘ dgFPBw S t PPr oducderhary sRuc| wiereaci @M pr obe
for detectin r essi an nRNA transcribed fromthe oncogene or to
generate a %g% §%9Qaﬁpgbga§ln?BCFﬁngﬁGGQEﬁiEuﬁ?BFéPﬁrﬁﬁfﬁrB§€t6%n

reconmbi nant pelt eni ¢ rotein thereof ther words, it may allow us to
devel op di 8§ %gg:W%ﬁi@?qﬁﬁﬁﬁ%HQEPHqﬁ?rﬁﬁﬂéhEaﬁépélBFBB@e§Pr§ﬁééP?lc 20

anti body, whi.ch i s useful for diagnosin n earl tep of devel opi ng
cour se #o ankl WasTVeE gceélr?(fejrs \9?533 ‘g‘r &, n@’é‘? gﬁgleé? iteéds thR prasPaiet hat is

caused by g'lnfgctl uterine .cervi For t he above probl ens,
an ai mof the prese 3en?¥%ﬁ$ %5%%)?%&%ﬁ1fy eEgFF ‘%OFFS
sequence of @ %g Qnco groanunan and the am no .aci d sequence of
an oncogeni ¢ 3 pro % R 8%%%cedﬂfﬁ PePRCOHHIT R s 2B PERISTITNPEPEEH i n a

canceri z aené@&]ec{rgﬁgg&sfmus@ 'be 9£§é€n%ent1%er ,I C%llc aOaneeI'lrS gaVJ%S}Fegor

developing means for inhibiting the biochemical functions of

10 the oncogenic protein and further means for blocking a
cancerization mechanism advanced by the oncogenic protein.

Furthermore, identification of the full nucleotide

sequence of the oncogene and the amino acid sequence of the

oncogenic protein encoded therein may allow us to produce a

15 nucleic acid probe for detecting expression of an mRNA

transcribed from the oncogene or to generate a specific antibody

to the oncogenic protein with use of a recombinant oncogenic

protein thereof. In other words, it may allow us to develop

diagnosis means utilizing the nucleic acid probe or specific

20 antibody, which is useful for diagnosing an early step of
developing course toaninvasive cancer via a precancerous state,
dysplasia, that is‘ caused by HPV infection in uterine cervix.

For solving the above problems, an aim of the present

invention is to identify the full nucleotide sequence of a novel

25 oncogene from Human and the amino acid sequence of an oncogenic



by HPV infection into cervical epithelial cell and, and also to provide a
full-length pol ynucl eotide encoding a peptide chain 5 of the oncogenic
protein, tthat is derived fromthe novel oncogene, which can be used for
reconmbi nant production of the oncogenic protein, as well as the peptide
chain of the oncogenic protein reconbinantly produced therewith. W have
intensely studied f or solving the above problens, 10 and finally have
found and cloned a gene increasing expression in a cervical cancer cel
when addi ng an environnental hornone thereto. W have concluded that the
gene cl onedPFetdHe RCOHIE ofetresin haduide 19)dirrciganheinwlieghl in expressed
ina carcinoma cell; 15 (2) cervical cancer_is caused by HPV infection,
and expr esSHFEIOIZAIGDARFEP L5RGei FRT Byamp bews 88ET Hep Eeanpelr EFugeties  from
HPV to the cel|l enhance the expression of said gene; (3) p53 protein

i nhi bits acPYiRY 18ferhéoprighst sertrégrbreritheddag gehb;argg @ay phER. or
mutati on of p53 protein_is_indeed involved in developnent of cervical
cancer; (5)tgfﬁPgég?8HﬂﬂﬂféﬁpﬂtbBHéYE%ﬁl?RF#QﬁﬁTﬁQQ&?QH?PQPHH@%FEal%trand of
interfeging hort-chain_RNA(siRhw% to arrest growh of -the cancer, and
after f rth%ftPﬁﬁ’a‘s‘P?a%%?Bﬁ?t%e fa%%%%aw?%#%tb?@%ﬁ%onﬁvgﬁrﬁ?on. 4 A

Thus, an oncogene pol ynucl eqgtide accaording to the present invention is a
novel oncog@#é¥§b6pgnﬁ%ﬂ%ﬁﬁq Y &b nant "production of the oncogenic

protein, as well as the peptide chain of the oncogenic protein
recombinantly produced therewith.
Wehaveintenselystudied forsolvingthe above problems,
10 and finally have found and cloned a gene increasing expression
in a cervical cancer cell when adding an environmental hormone
thereto. We have concluded that the gene cloned is one of
oncogenes, because
(1) the gene is highly expressed in a carcinoma cell;
15 {2) cervical cancer is caused by HPV infection, and
expression of E6 and E7 proteins by transducing E6 and E7 genes
from HPV to the cell enhance the expression of said gene;
(3) pS53 protein inhibits activity of the promoter region
in gaid gene;
20 {4) lack or mutation of p53 protein is indeed involved
in development of cervical cancer;
(5) expression of said gene can be inhibited by a double
strand of interfering short-chain RNA{siRNA) to arrest growth
of the cancer, and after further investigation, have achieved

25 the present invention.



from human i nvol vi ng devel opnent of cervical cancer, conprising a
nucleotlde sequence encoding an am no acid sequence of SEQ 5 ID. No. 1. In
parti‘cular, it is the polynucleotide, wherein the nucleotide sequence
encodi ng the am no acid sequence of SEQ ID. No.1 is a nucleotide sequence
of SEQ ID. No.2. The present invention also provides an invention of a
peptide or its salts produced reconbi nantly, based on the above 10
oncogene pol ynucl eoti de according to the present invention. Specifically,

t he reconbi nant peg%hge 9&1tJH%&%%ﬁ§e§E&y9K89£09lde %C@%Ef%ﬁgP&ﬂg pepti de

or its salts, conpr|5|ng th seguence o or a

parti al am ppoacid s56aHense of o hBge ARG (f‘fedpgf?ﬁ'@éf%otlldé egm&aﬂ ar, it

my be a reconbi nant oncog enl C protein T o am no acid

sequence of fmumépﬂ.nblgﬂrlngﬂgvgi Pyeptigny %gggepr %HHBEJS-S 2D nant

reconbi nant  vector conprising a po ynuc%eotlde encoding’ the“reco

- pept i de, V\Q'rﬁﬁl'e%tl.iéébéﬁ]lie?{cepéﬁ%&i I TR g colels | 0] leglﬁerpc,eeo%lfdgla% or ot ei n

therewith. For exanple en ai ned e recombi nant ncogeni c

of the presemt nbNYeNtiPPa LONSISE, NO: 96 Eep8T N0 Akl oS SAHENGS, Ofe SEQ | D.

No. 1, said reconbi nant” vector tHRerefor is a reconbinant vector containing
an oncogenen@@ié/m@eegtehé@nc&cgﬂwﬁhggt@e el ROLLYE sequaRee ogngagi ng the

am no acid sequence of "SE particularly contalining a

pol ynucl eot ile 1p, wher gi Hu&h@oﬂtﬁé eQlJudfcaearesss. eirodiong the am'no acid
sequence 5 of SEQ ID. No.1 is a nucleotide sequence of SEQ ID. No.2. The

present invention @bggpﬁ@ﬂtd@ﬁvénﬁ{&n%fl%nsﬂo@fdés BROGWFS(E i bEanST orm ng
a host cell using said reconbi nant
peptide or its salts produced recombinantly, based on the above
10 oncogene polynucleotide according to the present invention.
Specifically, the recombinant peptide of the present invention
is a recombinant peptide or its salts, comprising the amino acid
sequence of SEQ. ID. No.l or a partial amino acid sequence of
the amino acid sequence. Inparticular, it may be a recombinant
15 oncogenic protein comprising the amino acid sequence of SEQ.
ID. No.l. The present invention also provides a recombinant
vector comprising a polynucleotide encoding the recombinant
peptide, which is usable for preparing said recombinant peptide
therewith. Forexample, whenaimed isthe recombinant oncogenic
20 protein of the present invention consisting of the aminoc acid
sequence of SEQ. ID. No.1l, said recombinant vector therefor is
a recombinant vector containing an oncogene polynucleotide
comprisinganucleotide sequence encoding the aninoacidsequence
of SEQ. ID. No.l, particularly containing a polynucleotide

25 wherein the nucleotide sequence encoding the amino acid sequence



vector; for exanple, a transfornmed cell produced by transformng 5 a host
cell with,the reconbi nant vector targeted to said reconbi nant oncogenic
protein of the present invention. Therefore, a process for producing the
reconmbi nant peptide or its salts of the present invention is a process for
produci ng a reconbi nant peptide or its 10 salts derived from an oncogene
of the present invention conprising the steps of: culturing the above
transforned cell to allowthe transforned cell to produce the reconbi nant

peptide of EPE‘SEdd)f Lo, T"%Qté%gfﬁ%ﬁ%% %?%h?%%é 6k ts*rg-;ggyr RO, naANt

peptide produced fromthe  culture be préeferably a

process for produ@hag%@ege%%omwoqogiggg)gio%iaggtaekPa[%frénég%dgé ff“t

i nvention conprising the steps of: ‘cul turi sald trans in which

the ful I-1 egaducRh geasa P, hampeehdanst 97 fech & Ald QUCLEs hiansf or med

cell to produce e’reco nant oncogeni c protein e present
i nvention; aggd col | e_r J j i d from
R e R L SRAR

inventign, LNhgoREEsENl LAYANEHRN RLBYLIRSNANVEOVEP! L ORGOf e N, 2L pOdY that
is a specific anti body generated using the reconbinant peptide as an

I munogen.  FOko it oRb @i D080t Ofn t B PHRSEPLe5QYENL QBN EBY, e an
anti body exhibiting a specitic
Therefore, a process for producing the recombinant peptide or
its salts of the present invention is
a process for preoducing a recombinant peptide or its
10 salts derived from an oncogene of the present invention
comprising the steps of:
culturing the above transformed cell to allow the
transformed cell to produce the recombinant peptide of the
present invention; and
i5 - collecting the recombinant peptide produced from the
culture. In particular, it may be preferably a process for
producing a récombinant oncogenic protein of the present
invention comprising the steps of: |
culturingsaidtransformedcell inwhichthe full-length
20 gene DNA has been transformed to allow the transformed cell to
produce the recombinant oncogenic protein of the present
invention; and
collecting the recombinant oncogenic protein produced

from the culture.

25 With use of the above recombinant peptide of the present



5 reactivity to the partial amno acid sequence of 623 to 1185 region of
the am no acid sequence of SEQ ID. No.1l. Furthernore, the present

i nvention‘provides an anti body reagent kit for an antigen-antibody reaction
conprising said specific antibody, available for detecting an oncogenic
protein 10 conprising the amno acid sequence of SEQ ID. No.1 or a
peptide fragnent derived fromthe oncogenic protein. Alternatively, the
present invention provides a diagnosis kit being usable for detection of
an oncogeni ¢ _protein conprising the amno acid  sequence of SEQ ID. No.1
or a peptidéng?%ﬁﬁﬁﬂﬂ TREr PYRILHY GRVEBTE AR RFRGGES anpiptaitiasy ofedms of an
antigen-antibﬁdg $eaction, conprising the specific antibody of the present
i nvention. 2FhEPPresERft | hveht iSORCALL6 grédbady grnarmiednedinm Yhricl eoti de
conprising a conpl enentary, nucl eoti de sequence to a partial nucleotide
sequence of “th TgoP PR Lo i et éMBrnogRn SEEPT |g3anKd o2, aANRERPPEY a DNA

f ragnent hav%%g at Iea%t a length selected fromthe region of 15 to 300
bases. In addi-t'tSH 58 Wﬁnﬁlgwﬁ@w PRFZRedvAXRIR1EdKo? aPAGLEES t he
present c.invention... it aJ]so provides a probe hybridization kit avail able

f or de?ectf%aéc%%vmoctﬁ%r it t ABLRY AT iIS§EUsBERRe £25F tER 825 | D.
No.2, its p I al eoti de sequence therein or cDNA 7 prepared by the
NRNA, conpr?é'Hﬁlfﬁg%éﬁoeglﬁﬂt?%ﬁﬁ§%ﬂﬂﬁﬁF§nagl%%@idglayotﬂe DNA pr obe.

Al ternatively, theE%&%gtho énvgntion p ovi des. al so a, di agnosi s, ki t

avail abl e for detecting: -expres8fBA°5F CRbh? PEP R 9hen ABELRRAY de

sequence of réfg%ntS kli@' fcln\lr(:)'azrf a\lll\'*tl_iigre]ni—astnéJ].’baondsyI arteggtiigi% Oco?'nnpr?.gc:l;.ggesnailicd protein

specific antibody, available for detecting an oncogenic protein

- 10 comprising the amino acid sequence of SEQ. ID. No.l or a peptide

fragment derived from the oncogenic protein. Alternétively,

the present invention provides a diagnosis kit being usable for

detection of an oncogenic protein comprising the amino acid

sequence of SEQ. ID. No.l or a peptide fragment derived from

15 theoncogenicproteinlnfmeansofeu1antigen—antibodyreaction,
comprising the specific antibody of the present invention.

The present invention also provides an antisense

polynucleotide comprising a complementary nucleotide sequence

to a partial nucleotide sequence of the nucleotide seduence of

20 SEQ. ID. No.Z, which is a DNA fragment having at least a length

selected from the region of 15 to 300 bases. In addition, as
faraprobehybridizationkitaccordingtothepresentinvention,

it also provides a probe hybridization kit available for
detecting an mRNA comprising the nucleotide sequence of SEQ.

25 ID. No.Z2, its partial nuclectide sequence therein or cDNA



conprising the am no acid sequence of SEQ ID. No.1, by neans- of a probe
hybri di zati on nmet hod, conprising said antisense polynucleotide as the
hybri-di zatii on probe. On the other hand, the present invention also provides
10 a primer pair for PCR anplification of cDNA conprising the nucleotide
sequence of SEQ ID. No.2, consisting of paired priners of: a nucleotide
sequence 5'- TTGGATCCATGACATCCAGATTTGGEGAAAACATACAGTAGG 3'; and 15 a

nucl eoti de sequence : 5' - TTGAATTCCTAGCAATGITCCAAATATTCAATCACTCTAGA--3', and
al so the present invention provides a primer pair for PCR anplifying a
partial chaPrePIrDONRYcoNpPEI STRIERE heompeledhidetsequénye ohnt8&EHsd D. No. 2,
consisting of paired priners of: 20 5' - GAATTCATAGGCACAGCCCTGAACTGIGTG 3'
and 5' - TTRAITTOGIAGEANEGTT CAAANATPOARS1. AlCeheatively ashicopraseitnvent i on
of a double strand of an short-chain interfering RNA the present invention
provi des alUBEMtCSPEANEISS 2abge ghbragnelsas kit e fladlegt R\detapbiie of ' 25
i nhi biting expression of mMRNA conprising the nucl eotide sequence 8 of SEQ

I D. No.2 i n®¥PERFSAuapPtdeiPeroBirisinhéhei nuginotdogbsequencand 880+ he si RNA
has a nucl eotide sequence: CGGACTACCCTTAGCACAA. In addition, it may be

al so appl, FBd ¥'8-2a phifhadeutiadislegrposinticonat opneedebic | AYoesdt essi on
of MRNA 5 conprising the nucl eotide sequence of SEQ ID No. 2 in a
cervical CcaPRRFLILEY the apinesachd oviaveset Ak T-cilRortie ol by B@RWT i si ng

of a probe hybridization method, comprising said antisense
polynucleotide as the hybridization probe.
On the other hand, the present invention also provides
10 a primer pair for PCR amplification of cDNA comprising the
nucleotide sequence of SEQ. ID. No.2, consisting of paired
primers of:
a nucleotide sequence :
5" -TTGGATCCATGACATCCAGATTTGGGAAAACATACAGTAGG-3"; and
15 a nucleotide sequence :
5'-TTGAATTCCTAGCAATGTTCCAAATATTCAATCACTCTAGA-3', and also
the present invention provides a primer pair for PCR amplifying
a partial chain in cDNA comprising the nucleotide sequence of
SEQ. ID. No.2, consisting of paired primers of:
20 5'-GAATTCATAGGCACAGCGCTGAACTGTGTG-3"'; and
5'—TTGAATTCCTAGCAATGTTCCAAATATTCA—3'.
Otherwise, as for an invention of a double strand of
an short?chain.interfering RNA, the present invention provides
a double strand of an short-chain interfering RNA capable of

25 inhibitingexpressionof mRNA comprising the nucleotide sequence



sai d doubl e strand of short-chain interfering RNA of the present

invention. 10 Brief Description of Drawings FIG 1 shows conparison of an
am no aci d sequence between a dWAPL of Drosophia reported and an hWAPL of
the present invention. FIG 2 shows an alignnent of am no acids identical
or 15 simlar to those in the dWAPL in a partial am no acid sequence of
623 to 1185 amno acids lying on the Ctermnus side for the hWAPL of the
present invention. FIG 3 shows very hi gh honol ogy between the anm no acid
sequences of a human WAPL protein and a nouse WAPL protein. 20 FIG 4
shows the reSfBGs BP. Wesferm abretvignl santysiocslflerwexteiactbefd@mmiSaos- 2
cell (lanes 2, 3) and NIH3T3 cell (lane 1) by using an anti-hWAPL-N

anti body an®tzndant efhwie C saRNRbodyas FI & SawHeesida) : sewerimes:n
blotting for evaluatin% an 25 expression level of an hWAPL protein in
carci noma ceFFACTALCCITAGCRGRR | aAncatdiriomuliironay Yo adser appbl ot det al
carcinomm, corpus uteri cancer and cervical cancer in conparison with

nor mal cel | 3 PhaRpaesteaponenprs ttHiemefor ipBibiting eepuession of el i me PCR
for confirm ng expression of hWAPL gene in carcinoma cells (T) 5 of
cervicaP caf¥®risdggdie segotddgcmauengacifaittabelNo - biagastercamider
gastric cancer, renal cancer, colorectal carcinoma nornmal cells in
conpari son FARFEY Kpledrr _EpRHIPHgVERS etlbe cagginpry celipecomriitindf RT- PCR

detection of nRNA expression of E6/E7
said double strand of short-chain interfering RNA of the present

invention.

10 Brief Description of Drawings

FIG. 1 shows comparison of anamino acid sequence between
a dWAPL of Drosophia reported and an hWAPL of the present
invention.
FIG. 2 shows an alignment of amino acids identical or
15 similar to those in the dWAPL in a partial amino acid sequence
of 623 to 1185 amino acids lying on the C-terminus side for the
hWAPL of the present invention.
FIG. 3 shows very high homology between the amino acid
sequences of a human WAPL protein and é mouse WAPL protein.
20 FIG. 4 shows the results of Western blotting analysis
for extracts from Sacs-2 cell (lanes 2, 3) and NIH3T3 cell {lane
1) by using an anti-hWAPL-N antibody and an anti-hWAPL-C
antibody.
FIG. 5 shows (A): Northern blotting for evaluating an

25 expression level of an hWAPL protein in carcinoma cells (T) of



gene derived fromHPV in the carcinoma cells (T). 10 FIG 6 shows (A):
Western blotting for confirmng expression of the hWAPL protein, which is
i nduced by E6 and E7 reconbinant proteins derived fromHPV 16, and

cl eavage of the p53 suppressor protein thereby in HDK1 cell; and (B):
Western blotting for confirmng inhibition of transcription of E6 and 15
E7 genes, increase in a p53 suppressor protein level and inhibition of
expression of the hWAPL protein by BPV-derived E2. FIG 7 shows (A
chronosone instability and increase of polyploid; and (B): increase in a
frequency oPVATt#dDRARFRT POlReRait FW@MG@%@W@@@rmsmﬁw a

GFP- hWAPL fused protein in'HelLa cell. FIG 8 shows chronposone instability
and i ncr easBtfR! §anFREGUEREF VdF2 hGRREAL dnceATbGT Lispauddad: terrelere By@r essi on
of a GFP-hVWAPL fused protein in a HeLa cell. 25 FIG 9 shows canceri zation
i nducti on of NI FPEFPFPPHAE PG oTEE0: bYBL hEpwWaPBupEBtef Feadptemei Ry (A):
formation of a fogus structure in culturing a HA-hWAPL 3T3 cell strain;
(B) : fornatgPBr‘FO&Flamwwpirﬁsal%ﬁltoé hYARL ggBe Mogaeciremausedhs (he

HA- hV\APg 3T3.cell ;strain has been injected; (C: 5 over-expression of the
HA-t agg8d hNABETSLGRLICANERT a COLRDF WEGF i G Core G LABNERNIHE . PGt ypi C
mtosis in a_cancerized cell. FIG 10 shows the results of evaluating cell
growt h i nhi BFPFHy FFHEECoy2RIRPL SFHNA FaROSiTHa COdoreghpl vEar ¢+ RaHPV16

positive cervical cancer, dis I,qsyed W th a(PI ot of the cell nunber
normal celils in comparison with (N) corresponding thereto; and

(C) : the results of RT-PCR detection of mRNA expression of E6/E7
gene derived from HPV in the carcinoma cells (T).

10 FIG. & shows (A): Western blotting for confirming
expression of the hWAPL protein, which is induced by E6 and Eff
recombinant proteins derived from HPV 16, and cleavage of the
P53 suppressor protein thereby in HDK1 cell; and (B): Western
blotting for confirming inhibition of transcription of E6 and

15 E7 genes, increase in a b53 suppressor protein level and
inhibition of expression of the hWAPL protein by BPV-derived
E2.

FIG. 7 shows (A): chromosome instability and increase
of polyploid; and (B): increase in a frequency of micronuclei

20 formation inducedbyover-expressionof a GFP-hWAPL fusedprotein
in Hela cell.

FIG. 8 shows chromosome instability and increase in a
frequency of multinucleation induced by over-expression of a
GFP-hWAPL fused protein in a HelLa cell.

25 . FIG. 9 shows cancerization induction of NIH 3T3

10



10 (x203 in unit) (in ordinate) to a time fromtransduction of the siRNA
(hour in unit)(in abscissa). Best Mdde for Carrying out the Invention The
present invention will be described in detail 15 hereafter. W have
searched for a human-derived protein which is inducing factor for
chronmosone instability, assum ng that chronosone instability woul d be
considerably involved in cancerization nechanismin a cervical cancer

cell. W have 20 searched particularly for a protein having high

potenti al i t¥. for. inducing heteroploidy or isogene formation anong
chronosorme Iipeatdsisti by e mWAPL\REtRia nePpeebliedlaly dMAPLIprmatsiar has been
reported as a protein controlling a heterochromatin structure during an

25 i nt er ki ne§ix fpAua stejuséugepibcadsuringig HA-PERPRt3T oicepl ot efanign 11
derived from Drosophil a nel anogaster (fruit-fly) whose genom c genes have
been nost stBdi S@rAABAGN A1 RaF8NOSdachf sERg i aweude mpaisieeuhd ¥ihegh when
such a function that the protein exhibits for controlling the

het er ochr on&®$ n By iidbhr 5% 6gptessepim bag mvewssi $njeskeds i (F)a nor mal
cell, heteroploidy or isogene formation may be occasionally induced. W
have first StefdiePreRAePRES té‘ep‘i‘“ﬁttéigﬁe%‘?”ﬁggﬁéﬁaﬁhglP@%‘H@CHEEOJE{WKH_ is
actually encoded on a human genom ¢ gene. Based on the nucl eotide sequence
of the dWAPECHEIE @8FolPhi RseivpiscRetesbh Mo ausenteyize adlhvave

searched for fragnents i@o ing significant simlarity from_cDNA fragnments
registered in GenBank-a g%‘f@’gsflt nmeRfEL6T i Qf Ritedgating cell growth

inhibiting effect by hWAPL siRNA in SiHa cell derived from HPV16
positive cervical cancer, displayedwithaplot of thecell number
10 (x10% in unit) {in ordinate) to a time from transduction of the

siRNA (hour in unit) (in abscissa).

Best Mode for Carrying out the Invention

The present invention will be described in detail
15 hereafter.

We have searched for a human-derived protein which is
inducing factor for chromosbme instability, assuming that
chromosome instability would be considerably involved in
cancerization mechanism in a cervical cancérlcell. We have

20 searched particularly for a protein having high potentiality
forinducingheteroploidyorisogeneformationamongchromosome
instability events. |

We have noticed that dWAPL protein has been reported
as a protein controlling a heterochromatin structure during an

25  interkinesis in a meiosis process, among a variety of proteins

11



from human and have sel ected the Kl AA0261 fragnent as that conprising a
nucl eoti de sequence simlar to the dWAPL gene. For identifying a
full-1engtth cDNA conprising the 15 KIAA0261 fragnment, we have searched in
t he EST dat abase for a human-derived expression-tag nucl eoti de sequence,
which may be a fragnent conprising an un-translation part which is
presumably an upstream nucl eoti de sequence lying in the 5 -side of the

Kl AA0261 fragnent, and have sel ected EST clones: BE410177, 20 BF79516 and
BE257022. We have determ ned an upstream nucl eoti de sequence lying in the
5 -s ide ofdehivad Anoperosoplynente l arogrs te 5 L nRACE Liyetiiotbe gendmiref erence
to the EST clones. Furthernore, since there is high probability that a
prot ei n havéerea bpyadeeanmebhi $tuditegl aBongendWaRE . | Spectifdlchy lgxpressed in
a cell having a neiosis process, 12 we have cloned a full-1ength cDNA
conpri si ng kéee figghdotiadevher quehce fomcthenkizatAGRe pfategmearhisitvel | as
the upstream nucl eoti de sequence determ ned above in the 5 -side thereof,
usi ng a confe¥ Ecatrylhing [ths kettdAhHopRaL Y, struatureal fypvressedsi cul ar
cDNA kit ' (Marathon-ReadyTM cDNA Kit; Clontech Inc.) as a tenplate.
Practical sedquirsifgpPrasesnditas ermRat cehd, durfignpplodgivonri Ate@end oned

full -1ength cDNA has 3570 base pairs, deducing an am no acid sequence wth

1190 ani no 5RFRRLIND BBy e peRasHeRaHer énduced. | ¥eor baee fddstostudirth WAPL
(hWAPL) " as a human-derived protein simlar to the dWAPL protein, and
the corresptMRFIRF GeRECreln SV EPONging taveipth foPWAPLTHE actually

encodedonahumangenomicgene. Basedonthenucleotide sequence
of the dWAPL gene reported (GenBank accession No.U40214), we
i0 have searched for fragments showing signifircant similarity from
cDNA fragmentsregisteredinGenBankasgene fragmentsoriginated
from human and have selected the KIAA0261 fragment as that
comprising a nucleotide sequence similar to the dWAPL gene.
For identifying a full-length cDNA comprising the
15 KIAAG261 fragment, we have searched in the EST database for a
human-derived expression-tag nucleotide sequence, which may be
a fragment éomprising anun-translationpart which is presumably
an upstream nucleotide sequence lying in the 5'-side of the
KIAAO261 fragment, and have selected EST clones: BE410177,
20 BF79516 and BE257022.

We havedetermined anupstreamnucleotide sequence lying
in the 5'-side of the KIAA0261 fragment, using a 5'-RACE method
with reference to the EST clones. Furthermore, since there is
high probability that a protein having a function similar to

25 thedWAPLisactuallyexpressedinacell havingameiosis process,

12



full-1ength nucl eoti de sequence that is corresponding to the ORF in the
hWAPL gene is represented by SEQ ID. No. 2, and the 15 deduced am no acid
sequence of the hWAPL protein is represented by SEQ ID. No. 1. Conparison
of the am no acid sequence encoded by the ORF of the hWAPL gene of the
present invention, i. e., the deduced am no acid sequence of the hWAPL
protein, with the amno acid sequence of the dWAPL protein indicates, as
shown 20 in FIG 1, that there is an identity of 35 %and a simlarity of
53 % for a partial sequence of am no acids 623 to 1185 lying in region of
the C-ternifashavhelonedodatitskongthi €PNy sertrisimd doat hugleefkiide
simlarity are shown in FIG 2. In addition, we have cloned a cDNA encodi ng
a 25 nous BEYEFISRPhdhRA JHIe02KRer Eragment npsisee WAPRS pElbe eitpst zeauni ng 13
that sonme manmml s ot her than human nmay have al so a correspondi ng protein.
After sequeRcFHiPiide EREVERTHCISAETBIBRY RIS tBnkloried —stiker Bherart e
conpared. In Practi ce, it has been confirned that the human WAPL protein
and the nmoul¥ VARL SFBeEFR2ShovRyaidapls aPYR Horsitdgy itoCeach BBy . FIG 3

shows the result of con}gar,at_i ve alignnment. W have registered the the

ful | -1eRgt h*® ’ij’c‘T@G’r‘i AN dqbeHEFr ¥ orNcBERAY regifoRitn tRGRarSMPL gene
under an accession No. ABO65003 in DDBJ/ EMBL/ GenBank. Whave conduct ed
Western bl o?¥ihgdEWARTSi's forextracts 10 from Saos-2 cell and NI H3T3 cell,
usi ng an anti-hWAPL-N anti pod and an anti-hWAPL-C anti body, whjch are
anti bodi es speci fi ¢*£6%1¢ i%‘ﬁf?rﬂﬂ“@hé‘iaﬁ iR FRRAnERA AR predEth, as

expl ained in anpl 6. As sho i FIG 4, the results have reveal ed a
baﬁd d regf%%'?%f%he cloneg %Qlifﬁength cDNA has 3570 base pairs,

deducing an amino acid sequence with 1190 amino acids
10 corresponding thereto. It is referred to "human WAPL (hWAPL)"
as a human-derived protein similar to the JdWAPL protein, and
theﬁ corresponding gene is referred to as "hWAPL gene". The
full-length nucleotide sequence that is corresponding to the
ORF in the hWAPL gene is represented by SEQ. ID. No.2, and the
15 deduced amino acid sequence of the hWAPL protein is represented
by SEQ. ID. No.1l. Comparison of the amino acid sequence encoded
by the ORF of the hWAPL gene of the present invention, i. e.,
the deduced amino acid sequ‘ence of the hWAPL protein, with the
amino acid sequence of the dWAPL protein indicates, as shown
20 in FIG. 1, that there is an identity of 35 % and a similarity
of 53 % for a partial sequence of amino acids 623 to 1185 lying
in region of the C-terminus. The amino acids exhibitiné such

an identity and a similarity are shown in FIG. 2.
In addition, we have c¢loned a cDNA encoding. a

25 mouse-derived homologue thereto, a mouse WAPL protein, assuming
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of a protein reactive to the antibody with approxi mtely 140 15 kDa. Thus,
it has been confirmed that the human WAPL protein 1is actually present in
t he human-derived cell in sone extent. Furthernore, based on the follow ng
various confirmation nethods: Exanple 2: expression of the hWAPL gene in a
human cancer 20 tissue; Exanple 3: induction of expression of the hWAPL
gene by EG and E7 derived fromHPV type 16; Exanple 4: inhibition of
pronoter activity of the hWAPL gene product by the p53 suppressor protein;
25 Exanpl e 7: induction of chronpbsone instability by the 14. hWAPL protein;
Exanpl e 8thahgaweinemnef s cdmesrtiheat hanaoha XhHvB S sof & brobkasending he hWAPL
protein, it can be concluded that the hWAPL gene is an oncogene at | east
i nvol ved i nPEChEEhanhEhebBeqBeneid dpmehe ayfinoervid atqeenmoey enddredl asm d
PGEMWWWAPL conprising the full-length cDNA of the hWAPL gene, which is used
i n produci ngheFrin NaRs fCOMRARES . c it atitiger it hak lbeleaneprf ieDRA Yiatt he WAPL
gene; Escherichia coli DH5 pGEMWAPL strain that was obtained in Exanpl e
1, as 10 detlsiMEmnH@R8l rretaimead HepasiusedWBRL Jeri@diy Fhope0sdms an
ori gi nal degpsition date, in International Patent Organism Depositary
(National | hs¥h t eee kIR s cPaft o HiRY - HFFN- TecHisodiie | reaNdtt orfal

Institute of Advanced Industrial Science and Technol ogy at Chuo 6th,
1--1-1, Hi gcé_grpﬁ;a}ra@,y‘@ugh%gnment. We have registered the the full-length

nucleotide sequence for coding region in the human WAPL gene
under an accession No., AB065003 in DDBJ/EMBL/GenBank.
We have conducted Western blottinganalysis forextracts
10 from Saocs-2 cell and NIH3T3 cell, using an anti-hWAPL-N aritibody
and an anti-hWAPL-C antibody, which are antibodies specific to
the peptide chain in the human WAPL protein, as explained in
Example 6. As shown in FIG. 4, the results have revealed a band
~of a protein reactive to the antibody with approximately 140
15 kDa. Thus, it has been confirmed that the human WAPL protein
is actually present in the human-derived cell in some extent.
Furthermore, based on the following various
confirmation methods:
Example 2: expression of the hWAPL gene in a human cancer
20 tissue;
Example 3: induction of expression of the hWAPL gene
by E6 and E7 derived from HPV type 16;
Example 4: inhibition of promoter activity of the hWAPL
gene produc-t by the p53 suppressor protein:;

25 Example 7: induction of chromosome instability by the
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15 | baragi, 305-8566, under a deposit nunber of FERM BP-8269 in the

I nternational Depositary Authority under the Budapest Treaty, W have al so
confirmed:t hat expression of the hWAPL protein as a hWAPL gene product is
i nhi bited by using a double 20 strand of short-chain interfering RNA
(siRNA). Specifically, a double strand of short-chain interf ering RNA

(si RNA) exhibiting such expression inhibition activity may include, for
exanpl e, that having a nucl eoti de sequence: CGGACTACCCTTAGCACAA. In such
a case, further growth of the carcinoma cell is also inhibited, 25 so that
devel opment MRPL (RFE@i@ér can be arrested. 15 As for a protein having an
am no acid sequence identical or substantially identical to the amno acid
sequence of SEQ - EpamRee18sf ksuiciiesent iganssrisatiorr efndfitler3TSonmet i nes
referred to_as "a protein of the present invention") , exanples 5 thereof
may i ncl udefHrAMaTd B the SHaERGr Hedimnglita IrenbEoesnDradedothay 1% or nor e,
preferably about 80 %or nore, nore preferably 90 % or nore, nost

pref erabl y BBt 965204 82 MOPECHRES att hBaaki iy ddrd tedquBRehapissmE | D,

No. | . Ag for the protein conprising an am no acid sequence 10 identical or
subst anti al 1§¥¢§ NtaPtt 6eFRECENIFECREF d sequence of the SEQ ID. No. 1,
preferred nay be s an am no aci d sequence

( . u;h al&F%P_ti de_t hat has I
substantial Iy ident€aP B P Iae PP T sTiite hbe Bl ISEen9tD.cN® 1 and
possesses a st 1_5 | | equi valent activity to the protein having the
ami no acid %éé?}gn@g}i Iigegia, g%@c\(ﬁ 5 Uﬁ&dl}n producing the transformant
containing the full-length c¢DNA of the WAPL gene; Escherichia
coli DHS pGEMhWAPL strain that was obtained in Example 1, as
10 described below, have been déposited on January 7, 2003 as an
original deposition date, in International Patent Organism
Depositary {National Institute of Bioscience and
Human-Technology) in National Institute of Advanced Industrial
Science and Technology at Chuo 6™, 1-1-1, Higashi, Tsukuga,
15 Ibaragi, 305-8566, under a deposit number of FERM BP-8269 in
the International Depositary Authority under the Budapest
Treaty,
We have also confirmed that expression of the hWAPL
protein as a hWAPL gene product is inhibited by using a double
20 étrand of short-chain interfering RNA (siRNA). Specifically,
adouble strandof short-chaininterferingRNA (siRNA) exhibiting
" such expression inhibition activity may include, for example,
that having a nucleotidé sequence: CGGACTACCCTTAGCACAA. In
. suchacase, furthergrowthof thecarcinomacell isalso inhibited,

25 so that development of the cancer can be arrested.
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The substantially equivalent activity may include, for instance, activity
of the protein conprising the amno acid sequence of SEQ ID. No.1, such
as a function for inducing cancer, enzymc activity, transcribing activity
and binding activity 20 with a binding protein therefor. The
ternmfsubstantially equivalent” as used herein neans that these activities
are identical in nature (for exanple, bio-chemcally or

phar macol ogi cal | y). Exanples of the ami no acid sequence being identical or
25 substantially identical to the amno acid sequence of SEQ ID. 16 No.1
include (i) the amPsofdcs @rotgiehering agEminorciNbsaguends identidalo aci d
sequence which has deletiona of 1 to 30, preferably 1 to 20, nore
preferabl y 2rt9bElaaniasladidentisal romthheamiinecadi tesmpaeneé FQU.SEQ | D.
No.1; (iii)_an am no acid sequence which has addition of 1 to 30,
preferably 3PtoN2ol @bré&hpreresamt yinversiry ofiereinafesr: t sonpkings no aci d
sequence of SEQ ID. No.1; (iv) an am no acid sequence which has insertion
of 1 10 torsBeriadferahi'y Brateingot fhesremdr inysntiqns ) yoespmeesaci ds
into the am no acid sequence of SEQ ID. No.1; (v) an am no acid sequence
whi ch has rERpeERYMERYsipFlude 138 sBing atist g8RYence daingngr BomeEIBf abl y 1
to 10 amno acids in the am no aci.d sequence of SEQ ID. No.1 with other
amino 15 affd@PoUnd 4 \A PrafCaRy nBraEFtRSeqdEREE RAi EhChaBoEdNnIoER i onal

preferably 90 % or more, most preferably about 95 $ or more with
the amino acid sequence of SEQ. ID. No.l.
As for the protein comprising an amino acid sequence
10 identical or substantially identical to the amino acid sequence
of the SEQ. ID. No.1l, preferred may be such a peptide that has
an amino acid sequence substantially identical to the amino acid
sequence of SEQ. ID. No.l and possesses a substantially
equivalent activitytotheproteinhaving the amino acid sequence
15 of SEQ. ID, Né.l.
The substantially equivalent activity may include, for
instance, activity of the protein comprising the amino acid
- sequence of SEQ. ID. No.1, suchas a function for inducing cancer,
enzymic activity, transcribing activity and binding activity
20 with a binding protein therefor.
 The term "substantiallyequivalent" asused hereinmeans
that these activities are identical in nature (for example,
bio-chemically or pharmacologically).
Examples of the amino acid sequence being identical or

25 substantially identical to the amino acid sequence of SEQ. ID.
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nodi fication of two or nore selected fromthe above (ii) to (v) . An
exanple of a protein of the present invention nmay be a protein conprising
t he am no-acid sequence of SEQ ID. No.l1l. 20 A partial peptide of the
present invention nay be any of partial peptides of the protein of the
present invention described above, and generally preferred is a peptide
that is consisted of at least 5 or nore, preferably at |east 10 or nore
am no acids, and further preferably has activity equivalent to 25 a
protein of the present invention. 17 10 In a protein of the present

i nvention oloiksinsdudeal peptide (hereinafter, sonetines referred to as
"proteins of the present invention") , the left end is N-term nus (am no
termnus) while tHé)rtghtaeing asid- seawenes qfc &FRexyDt e dvus) according
to conventional notation for peptide. In a protein of the present invention
i ncl udi ng a protei 11l oppramingegaghi reaEngessuehdesodetpbismofi B, No. 1,
C-termnal nmaybe selected from carboxy (-COOH) , carboxylate (-COO),

am de (- CONHPP - apEe B3ty ¥( 1 GOORY - . nEseapprPESTAP LR bp khamése excidsc| ud
Cl_6-al kyl s_such as nethyl, ethyl, n- prog |, iso%roqyl and n-butyl; '
C3- 8- cyel oaf KA $hes gRAngsa el | ssawege afd 1%g(%cll’cpne P17 C6- 12-aryl s such as
phenyl and cE-naphthyl; phenyl-Cl-2-al kyls such as benzyl and phenethyl;
C- 7-14-aral kyl s sudh+ad 2P apdpRt AGEd GepieacryViichdiasdpAgihaian of 1

- napht hyl et h%l; and éoi val o¥l oxynet hyl commonly used as ester for oral
to 30, preferably 1 to 20, more preferably 1 to 10 amino acids

appl i cationt
to the amino acid sequence of SEQ. ID. No.l;
(iv) an amino acid sequence which has insertion of 1
;0 to 30, preferably 1 to 20, more preferably 1 to 10 amino acids
into the amino acid sequence of SEQ. ID. Nro.l;
{(v) an amino acid sequence which has replacements of
1 to 30, preferably 1 to 20, more preferably 1 to 10 amino acids
in the amino acid sequence of SEQ. ID. No.l with other amino
15 acids; and
(vi} an amino acid sequence which has combinational
modification of two or more selected from the above (ii) to (v}.
An example of a protein of the present invention may
be a protein comprising the amino acid sequence of SEQ. ID. No.1.
20 A partial pepti'de of the present invention may be any
of partial peptides of the protein of the present invention
described above, andrgenerally preferred is a peptide that is
consisted of at least 5 or moré, preferably at least 10 or more
amino acids, and further preferably has activity equivalent to

25 a protein of the present invention.
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When a protein of the present invention has a carboxy group (or
carboxylate) -in a position other than CGtermnus, a protein in which the
carboxy group is amdated or esterified 20 is also a protein of the present
invention. The ester here may be the-C-term nal ester described above.
Furthernore, exanples of a protein of the present invention include a
protein in which an amno group in an N-termnal am no acid residue (for
exanpl e, methionine residue) 25 is protected by a protective group such as
G _, 5-acyl including 18 O _6-al kanoyl such as fornyl and acetyl; a protein
i n_which N-term nah gl pretmin afi the asichsatl dnwent bon ior dkvopatieiadage is
converted into formof pyroglutamc acid; a protein in which a substituent
on a side chepthidn (bereimatdeaci sredsidaedfierrhd B anl'prakeils of wheanpl e,
-OH, -SH, amino, imdazole, indole and guanidino) is protected by an
appropri at ep{ﬁ%ﬁl’gcmw‘fglro@ﬁ'@ (therlefdxempieN-taohings Gimbratytwinul udi ng
typically G _6-al kanoyl such as fornyl and acetyl) ; and a conjugated
protei n suckibke Ahgocighit erd igl Crclopmsneisn (¢arhgryche smisugdr aehardiing | i nked.
10 A salt of a protein of the present invention may be a salt with a

physi ol 8gi cBP | SPHEPEPCRBL en@ed L dioreRgRBL@e- | norgani ¢ and organi c aci ds)
or base (for exanple, an alkali netal salt), particularly preferably a
physi ol ogi cal | y aéé‘@fﬁ%ﬂﬂeé-neﬁﬁ theangessvhineent igmdmplukingra RIRYE I sal t
include 15 salts with inorganic acids such as hydrochloric acid, phosphoric
aci d, hydr ob?RR S a6 Yrintiasit seArenae iof, t%ﬁ“\éE% - Nyani E-Befnalsuch as

aceti'c acid, formc acid, propionic acid, fumaric acid, B
maybeselectedfromcarboxy( COOH),carboxylate(—COO ), amide

(-—CONH,) and ester (-COOR).

10 Examples of R for the ester include Ci-¢-alkyls such as
methyl, ethyl, n-propyl, isopropyl and n-butyl; C3_g—cycloalkyls
such as cyclopentyl and cyclohexyl; Cg¢ia-aryls such as phenyl
and a-naphthyl; phenyl-Cj;~alkyls suchasbenzyl and phenethyl;
Cy-14-aralkyls such as o -naphthyl-Ci-»—~alkyls including a

i5 ~naphthylmethyl; and pivaloyloxymethyl commonly used as ester
for oral application,

When a protein of the present invention has a carboxy
group {(or carboxylate) in a position other than C-terminus, a
- protein in which the carbéxy group is amidated or esterified

20 is also a protein of the present invention. The ester here may
be the C-terminal ester described above.

Furtheimore, examples of a protein of the present
invention include a protein in which an amino group in an
N-terminal amino acid residue (for example, methionine residue)

25 is protected by a protective group such as Ci¢—acyl including
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mal ei ¢ acid, succinic acid, tartaric acid, citric acid, malic acid, oxalic
acid, benzoic acid, nmethanesulfonic acid and 20 benzenesul foni c aci d.

Her ei-naf ter, such a salt is also included in a protein of the present
invention. A protein of the present invention or its salt may be prepared
by a known process for purification of a protein from human or

war m bl ooded manmal i an cells, or alternatively by 25 culturing a
transformant produced by transformation with a DNA 19 encoding the protein
descri bed bel ow. When producing froma human or mammal tissue or cell, the
human or mémeaklkpreye gicicald formydnegdnizedybnd extatedmedn whibhan aci d.
The extract is then purified by conbined 5 chronat ographi cal procedures
such as -r efetesmphat @lugardraugr aphidumdornad dyc hartjerochi earaasgi.aphy to
isolate a desired product. A polynucleotide encoding an oncogeni c protein
of the pr&SBNELLadetivorRycbPYPglpsRphtcaeisti dePsohpit simyhink above
10 nucl eoti de sequence encodi ng an oncogenic protein of the present

i nventi on CDREPBFIRIGAT pPet e‘?Jé%l ghphp)in pReapeny mfdideses dduerdy the a DNA or
RNA such as an nRNA encodi ng an oncogenic protein of the present

i nvent i%on, MAHPERLfalf Beesrmgl® oftdotdi e a8ipanddd.dazpien Hednlg andbl e
stranded, it may be a doubl e-stranded DNA, 15 a doubl e-stranded RNA or a
hybrid of BRANIRRRC) WERF VEGHGIhhghePRIOPEAGEE PHAteRl) VB S TRURLARE chai n,

i. e, a coding chain, or. an antisense chain, i. e., a non-coding chain. A
pol ynucl eot*@8PLfic SHFRGS £157 BEEE 7 1BFLERENDF WREFALLY Cis-alkanoyl suc

as formyl andacetyl); andaconjugatedprotein sﬁch asaso—-called
glucoprotein in which a sugar chain is linked.

10 A salt of a protein of the present invention may be a
salt with a physiologically acceptable acid (for example,
inorganic and organic acids) or base (for example, an alkali
metal salt}, particularly preferably a physiologically
acceptable acid-addition salt. Examples of sucha salt include

15 saltswith inorganic acids such as hydrochloricacid, phosphoric
acid, hydrobromic acid and sulfuric acid, andwith organic acids
such as acetic acid, formic acid, propionic acid, fumaric acid,
maleic acid, succinic acid, tartaric acid, citric acid, malic
acid, oxalic acid, benzoic acid, methanesulfonic acid and

20 benzenesulfonicacid. Hereinafter, suchasalt isalsoincluded
in a protein of the preserit invention.

A protein of the present invention or its salt may be
prepared by-a known process for purification of a protein from
human or warm-blooded mammalian cells, or alternatively by

25 culturing a transformant produced by transformation with a DNA
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invention may be used to quantify an nmRNA of a protein of the 20 present

i nvention, according to a known nethod or its nodification, for exanple, a
nmet hod described in Experinental Medicine Extra Edition "Novel PCRs and
their applications”, 15(7), 1997. A DNA encoding a protein of the present
invention may 25 be any DNA conprising the above nucl eoti de sequence
encodi ng 20. protein of the present invention, and nmay be'a genone DNA,
genone DNA library, the above cell /tis sue-derived cDNA, the above
cell/tissue-derived cDNA |ibrary or a synthetic DNA. A vector used for a
li brary mayerswdingather popteige dessrpbadnbellowosni d or phagenid. A
preparation of a total RNA or nRNA fraction fromthe cell or tissue maybe
used for anplificafthen pipdugitgr feam Rebense ofr aproal gtissaePot yaedrdase Chai n
Reaction (hereinafter, referred to as "RT-PCR'). A nucl eoti de sequence
avai | abl e figre hupepioe MNIMadf tideue 00 grldseathanegent koA ansyeperamhpdsequence
such as a DNA sequence which conprises a nucl eotide sequence hybridizable
with the rHidihecds decs@queribe SKtSECE 1B, ter2 mdddeli diy seamilrigest
conditions and encodes a protein having an activity substantially

equi valent ¢ramRdrIshrhiorbt ePHOCOAPEESI nFUuche add no r&v¥edssequdwee 15 of
SEQ ID. No.l. A nucleotide sequence hybridizable with the nucl eotide
sequence ofCiBE@atpgrarpy andHddy-sKcHRNGE r PRt agsnahyi bfsisalatend a
nucl eoti de sequence having a honol ogy of about 70 % or nore, preferably
about 80 %MSIHSFePrABrEt preferably about 90 % or

A polynuclecotide encoding an oncogenic protein of the
present inventionmaybe any polynucleotide comprising the above
10 nucleotide sequence encoding an oncogenic protein of the present
invention {DNA oxr RNA, preferably DNA). The polynuclectide may
be a DNA or RNA such as an mRNA encoding an oncogenic protein
of the present invention, whichmay be single or double stranded.
When being double stranded, it may be a double-stranded DNA,
15 a double-stranded RNA or a hybrid of DNA:RNA. When being single
stranded, it may be a sense chain, 1. e., a coding chain, or
an antisense chain, i. e., a non-coding chain.
A polynucleotide encoding a protein of the present
invention may be used to quantify an mRNA of a protein of the
20 present inventlon, according to a known method or its
"modification, for example, a method described in Experimental
MedicineExtraEdition"NovelPCRsandtheirapplications",15(7),
1997.
A DNA encoding a protein of the present invention may

25 be any DNA comprising the above nucleotide sequence encoding

20.



20 nore, further preferably about 95 %or nore with the nucl eotide
sequence of SEQ ID. No.2. Hybridizationmaybe conducted i naccordance with a
known nethod or its nodification, for exanple, a nethod described in

Mol ecul ar C oning 2nd (J. Sanbrook et al. , Cold Spring Harbor 25 Lab.
Prss, 198 9) . When using a comercially available library, 21

hybri di zati on can be conducted in accordance with an attached nanual. Mre
preferably, it can be conducted under high stringent conditions. Hi gh
stringent conditions may include, for exanple, a 5 sodiumco ncentration
of about 19atmrat@imvbiptied grrasleptabouentli®on,t andOmayniand gebhengpdmat, ur e of
about 50 to 70 OC, preferably about 60 to 65 *C, nost preferably a sodium
concent r at i drgegfomgbbiit 1ibFamvl arite abbeaperldt/tiiesoé-ddioined65DNE, titer e
specifically,,. a DNA encoding a protein conprising -10 am no acid sequence
of the SEQ abh®ye NellYtiagugeder DAl cbNpr Lsbnary the-ansyhebetde B¥quence of
SEQ ID. No.2. A DNA encoding a partial peptide of the present invention
may be any DNA conpr vsfhgr aused|feot iadé ibeguenvey decedbagtehtophdusve parti al
pepti de of the present invention, and nmay be a 15 genone DNA, a genone DNA
| ibrary? thelagwie cepnididnphasaridved prepattive abovdotel| RYA jox
sue-derived cDNA |library or a synthetic DNA A DNA encoding a parti al
pepti de of TREA praglieinn frnierhs epll eyl peuendnie seed fps angl &t beatical

nucl eoti de sequence of a DNA 20 conprising the nucl eotide sequence of SEQ
| D. No.2, OPYa2 BNigect Reverse Transcriptase Polymerase Chain Reaction

(hereinafter, referred to as "RT-PCR"}.
A nucleotide sequence available for a probe DNA of the
10 present invention may be any sequence such as a DNA sequence
which comprises a nucleotide sequence hybridizable with the
nucleotide sequence of SEQ. ID. No.2 under high stringent
conditionsandencodesa prote.in havinganactivitysubstantially
equivalent tothatof aproteincomprising theamino acid sequence
15 of SEQ. ID. No.l.

A nucleofide sequence hybridizable with the nucleotide
sequence of SEQ. ID. No.2 under high stringent conditions may
be a nucleotide sequence having a homology of about 70 % or more,
preferably about 80 % or more, more preferably about 90 % or

20 more, further preferably about 95 % or more with the nucleotide
seqguence of SEQ. ID. No.2.

Hybridizationmaybe conducted inaccordancewitha known
rﬁethod or its mbdification, for example, a method described in
Molecular Cloning 2nd (J. Sambrook et al., Cold Spring Harbor

25 Lab. Press, 1989). Whenusingacommerciallyavailablelibrary,
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conprising a partial nucleotide sequence of a DNA which conprises a
nucl eoti de sequence hybridi zable with the nucl eoti de sequence of SEQ ID.
No. 2 .under hi gh stringent conditions and encodes a protein having an
activity substantially equivalent to that 25 of a protein conprising the
am no acid sequence of SEQ ID. No. 1. 22 The nucl eoti de sequence

hybri di zable with the nucleotide sequence of SEQ ID. No.2 is defined as
descri bed above. A hybridization nethod and the high stringent conditions
5 may be as described above. A polynucleotide conprising a part of a DNA
sequence édmdudidigasdipnotasi heofordetmdesertcdardaente onitdr ahtast tpauhiedal
peptide (hereinafter, sonetinmes referred to as"a protein of the present

i nventi on")mayyuad .patMorsf rrafigrhbdyi détsegmerive complctmentuderlGilgb t he DNA
may enconpass a DNA as well as an RNA encoding a protein of the present

i nventi on o¥tiingepdr coafiipeptd.de. According to the present invention, an
anti sense pol ynucl eotide(nucleic acid)capable of inhibiting replication
or expression of aHpsbtdiningené esnditd opsemantincavdat ifmr deaigldals and
synthesi zed on the basis of nucleotide sequence data on a DNA encoding

t he, cldnedHHuFeteraeiadiiont ef mbomtt he tor é3amt, preferablonabse %a

pol ynucl eotide (nucleic acid) can be hybridized with an RNA of a protein
gene of thetprBIehang gvieannesmturs ahabeRE S8yin RBSTCs wireterpbyytahositof t he
RNA, or regulate or_ 20 control expression of a protein gene of the present
invention $4 &9 #Peractiosh ArefemPIANA sepivedcensentpréienr ehfahawé present

19 mM and a temperature of about 65 °C.
More specifically, a DNA encoding a protein comprising
10 amino acid sequence of the SEQ. ID. No.l may be a DNA comprising
the nucleotide sequence of SEQ. ID. No.Z.
ADNAencodingapartial peptide of the present invention
may be any DNA:comprising a nucleotide sequence encoding the
above partial peptide of the present invention, and may be a
15 genome DNA, a genome DNA library, the above cell/tissue-derived
cDNA, the abo;re cell/tissue-derived ¢DNA library or a synthetic
DNA,
ADNA encodingapartial peptide of thepresent invention
may be a DNA comprising a partial nucleotide sequence of a DNA
20 comprising the nucleotide sequence of SEQ. ID. No.2, or a DNA
Com;prising apartial nucleotide sequence of a DNAwhich comprises
anucleotide sequence hybridizéble with the nucléotide sequence
of SEQ. ID. No.2 under high stringent conditions and encodes
a protein having an activity substantially equivalent to that

25 of a protein comprising the amino acid sequence of SEQ. ID. No.1.
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i nvention. A polynucleotide conplenentary to a selected sequence in the
RNA related to a protein of the present invention and a pol ynucl eotide
specifically hybridizable with the RNA 25 related to a protein of the
present invention are useful for 23 regulating or controlling in vivo or in
vitro expression of a protein gene of the present invention, and for
treatment or diagnosis of a disease. The term "correspondi ng to" as used
herei n neans honol ogy or conplenentation to apart icula r sequence 5 of a
nucl-eotide including a gene, a nucleotide sequence or a nucleic acid. The
tern1"correspondin&gﬁb" U legkhde of SeFIngs ohwhkirpdbatbken wiHucldwt i de, a
nucl eoti de sequence or a nucleic acid and a peptide (protein) generally
refers to aﬂugfr?%%ldea@?&u?ﬂc% Yr GE&I L palt-izdéy dekl néesieri froma
sequence 10 _of a nucleotide (nucleic acid) or its conplenentary sequence.
Exanpl es of ®3°preferabl e target domain may include a 5 -terninal hairpin
| oop, a 5'-term nal_ 6-base g Lror unt ransl ati on

epeat, a o' -term nal .

dommin, a protein {HRAESEER? lP%P?E%?éﬁﬁgEBBBﬁQ SETHREERT AORSHY P omai n,
an ORF granagalégnigt Scco§§$,aa‘}5 3'-term nal non-translation domain, a
3' -terninal "pal TR oA SGSRET 2N a 3 -terminal hairpin loop in a protein
gene of the present ETVSQt%QchPUE an ianain gn a rohﬁhn gene of the
present invention Ry Be- selecred “SEPH FHIGE P2REI &t i%oMYhi pEBEEen a ,
given'nucleggcgggg%g 80, ol ypucl egt i de. conplenentary to at | east 6 a part of
a target domain 4P bRt Veen &t BF gat ahd’ 4 9%&?%%%%8?%?%%%9%& 4ot i de can
be called 1ARLLAENARY, FXAATRNES QredReq SEPSE BOLYNUS SO LA

invention") or a part of a nucleotide sequence complementary

10 to the DNAmay encompass a DNA as well as an RNA encoding a protein

of the present invention or its partial peptide.

According to the present invention, an antisense
polynucleotide (nucleicacid) capable of inhibitingreplication
or expression of a protein gene of the present invention designed

15 and synthesized on the basis of nucleotide sequence data on a
DNA encoding the cloned or determined protein of the present
invention. Such a peolynucleotide (nucleic acid) can be
hybridized with an RNA of a protein gene of the present invention
to inhibit synthesis or activities of the RNA, or regulate or

20 control expression of a protein gene of the present invention
via interaction with an RNA related to a protein of the present
inventicn. & polynucleotide complementary to a selected
sequenceintheRNArelatedtoagmoteindfthepresentinvention

. and a polynucleotide specifically hybridizable with the RNA

25 related to a protein of the present invention are useful for
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i ncl ude a pol ynucl eoti de conprising 2--deoxy-D--ribose, a polynucleotide
conprising D-ribose, other types of 25 polynucl eotides as an N-gl ycosi de of
purine or "pyrimdi ne base 24 and ot her pol yners conprising a non-nucl eotide
structure (for exanple, a commercially available protein nucleic acid and
a synthetic- sequence specific nucleic acid polyner) or other polyner
havi ng a special bond al t hough the polyner conprises 5 a nucl eotide having
a conf iguration which can accept base pairing or base attachnent as
observed in a DNA or RNA. These may be a doubl e-stranded DNA, a -

si ngl e- st r ah8@LONAT ar quBlrelddpandedivRNA i@ gihygh exnnessded RNAR or a
DNA: RNA hybrid. They may f urther include unnodified polynucl eotides (or
unnmodi fi ed BPROBRIYSIFBEl €6t Hae)presemgsdnHant hep a datouernbdestrent oir such as
a tag known in the art, a capping, nethylation, replacenent of at |east
one nat ur al dhREPEHLS @€ Ai rE@Feanalryyterandcanresrandimg selil a2 #Rd eoti de
modi fication, those having a non-charged bond (for exanple,

met hyl phosphehateneass FOr @SR emephas ot anPaat &C Edymft e)

t hose having_ a charged bond _or sulfur-containing bond (for exanple,
phosphoPot hPHat &Ue@ophee pHEHEELPRI dA)e ; 2t RBSESHaldngequsnae % ain group
including a protein (a nuclease,,a nuclease inhibitor,  toxine, an

anti body, atSfhwt pebti de TREd Oy - LCPy85ROpdénda B0 styateersr Pxanple, a
nonosacchari d % , thqgse conprising an .intercurrent. conpound (for exanple,
acri di ne anﬁeﬁ Y P Petfislea SOIRG - 2@ SR RS HPEETE OF &
exanpl e, a netfld awgadioactivg met al , ,boron and_an oxidizing netal) ;

t hose nucleic acid and a peptide

(protein) generally refers to anamino

acid in a protein (peptide), a command derived from a sequence

10  of a nucleotide (nucleic acid) or its complementary sequence.

Examples of a preferable target domainmay include a 5'-terminal

hairpin loop, a 5'-terminal 6-base pair repeat, a 5'-terminal

untranslation domain, a protein translation initiating codon,

a protein coding domain, an ORF translation stop codon, a

15 3'-terminal non-translation domain, a 3'-terminal palindrome

domain and a 3'-terminal hairpin loop in a protein gene of the

present invention, but anydomain in a protein gene of the present
invention may be selected as a target.

| Relationship between a given nucleic acid a

20 polynucleotide complementarytoat least apartof atargetdomain

and between a target and a hybridizable polynucleotide can be

called "antisense". Examples of an antisense polynucleotide

include a polynucleotide comprising 2-deoxy-D-ribose, a

polynucleotide  comprising D-ribose, other types of

25 polynucleotides as an N-glycoside of purine or pyrimidine base
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conprising an al kylating agent; and those conprising a nodified 25 bond
(for exanple, an (X-anonmer type nucleic acid) . The terns 25 "nucl eosi de",
"nucl-eotide" and "nucleic acid" as used herein may include not only those
cont ai ning purine and pyrimdine bases but also those further containing
ano - ther nodified heterocyclic base. Such a nodified substance may
contain nethyl atedpurine 5 and pyrim dine, acylated purine and pyrim di ne
or 'Qher heterocycles. A nodified nucleoside and a nodified ftucleotide
may be nodified in a sugar noiety; for exanple, one or nore hydroxyls may
be repl ace®nd ehhar llygens oromprighagi & ngroopsleatidemyptbactors difoed i nt o
anot her functional group such as ether 10 and am ne. An antisense

pol ynucl eot$*aRLguch et @medicdpldy aval lablespneteivemaledci ackh aRdA2 DNA or
modi fied nucleic acid (RNA, DNA). Exanples of a nodified nucleic acid

i ncl ude, bulYH&ETLiCrAPERRNGD, SRECSELFURUEEe] ¢ a2 ik RALWIIGIdpIPES Piaes
derivative of 15 a nucleic acid and.those resistant to deconposition by a
pol ynucl eode@prdbavingm sPegbabdicasi débhvee the ratysensompydersi caci dof
the present invention nmaybe preferably designed, for exanple, such that

t he ant? serfsRUALRAEIAS hvilagiasconfdguraréon whaph eappogeptbaserad randi sense
nucl eic acid has a higher 20 perneability in a cell, it has af f inity to a
target sens¥ ERE&Pnattaghment| gsjabsegvic 1f He DAt PE ¥ nlReee daYabRd i s nade

|l ess toxic. A variety of such nodif_ications are well known i-n the art,
and have beeACHPLEITIaRdrH PNPor2 2ikamist &t randrdiRard deeblerstrapRgfm Tech

Japan, Vol ._38, gg,247, 1992: Vol . 8, Bﬁ'395 .
RNA, inglé-stranded RNA or a DNA:RNA hybrid. Theymay further

include unmodified polynucleotides (or unmodified
10 oligonucleotide), those having a known modification such as a .
tag known in the art, a capping, methylation, replacement of
at least one natural nucleotide with an analogue and an
intrameolecular nucleotide modification; those having a
non-charged bond {for example, methylphosphonate,
15 phosphotriester, phqsphoramidate and carbamate); those having
a charged bond or sulfur-containing bond (for example,
‘phosphorothiocate and phosphorodithioate); those having a side
chaingroup including a protein (anuclease, anuclease inhibitor,
toxine, an antibody, a signal peptide and poly-L-lysine) or al
20 sugar (for example, a monosaccharide); those comprising an
intercurrent compound (for example, acridine and psoralen):;
those comprising a chelating compound (for exampl;e, a metal,
a radiocactive metal, boron and an oxidizing metal); those
comprising an alkylating agent; and those comprising a modified

25 bond (for example, an a-anomer type nucleic acid). The terms
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25 1992; S. T. Crooke et al. ed., Antisense Research and Applications, 26
CRC Press, 1993. An antisense nucleic acid of the present invention my
conprise d converted and/or nodified sugar, base and/or bond, and thus may
be provided as a special formsuch as a |iposonme 5 andam crosphere, maybe
applied in gene therapy ormay be provided as an adduct. Exanples of such
an adduct include a polycationic adduct such as polylysine acting as a
neutralizer to a charge in a phosphate structure and a hydrophobi ¢ adduct
such as a lipid enhancing interaction with a cell nmenbrane or increasing
an 10 upt akénwtlepsidel'ei thewliapt(iler axdrpliueleacphobphels peddameikein
cholesterol) . Exanples of a lipid preferable for addition include

chol est er ol mandnfiwdelieet oaly vhes¢ fontaiaimd pyrirchandgy eimyddigid lyssfsor mat e
and cholic acid) . It may be attached to a 3'- or 51 -termnal in a

nucl ei ¢ aciBuvpasa tbase fugthar contasning ppabhecubdi fisdibebosdeiecibond.

Anot her available group may be, for exanple, a capping group specifically
| ocated at Base. &rch'amedhiird sihstammemey contiadnimgtpriaredt pyrine
deconposition by a nuclease such as exonucl ease and RNase. Exanpl es of
such a°cappithgPyrénbdinfl udeylahiad neeringr eed Porimhdsee kwewedem 20
hydroxyl -protecting group in the art_ such as glycols including

pol yet hyl ene@tSEBIYCARg - t &t Radt higdReglyedide Pﬁ‘giabm@ﬁbﬁ\letﬁ naeleqtide of
antisense nucleic acid can, be determ ned using a transformant of the
present i nVBHY iR ModdRipd iR\ BRANMOYREY b fRINEXENPre8ssPBA QY AR of the

present 25 invention, or an in vivo or in vitro translation systemin a
hydroxyls may be replaced with a halogen or aliphatic group,

or may be converted into another functional group such as ether
10 and amine.

An antisense polynuclecotide {(nucleic acid) of the
present invention is an RNA, DNA or modified nucleic acid (RNA,
DNA). Examples of a modified nucleic acid include, but not
limited to, a sulfur derivative or thiophosphate derivative of

15 a nucleic acid and those resistant to decomposition by a
polynucleosideamide or an oligonuclesideamide. An antisense
nucleicacidof the present inventionmaybepreferablydesigned,
_for example, such that the antisense nucleic acid is made more
stable in a cell, the antisense nucleic acid has a higher

20 permeability in a cell, it has affinity to a target sense chain,
or if it is toxic, the antisense nucleic acid is made less toxic.

A variety of such .modifications are well known in the
art, and have been disclos_ed in, for example, J. Kawakami et
al., Pharm Tech Japan, Vol. 8, pp.247, 1992; V_oi. 8, pp.395,

25 © 1992;S.T.Crookeetal. ed. , Antisense ResearchandApplications,
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27 protein of the present invention. The nucleic acid maybe applied to a
cell by any of various known nethods. A DNA encoding a protein of the
present invention nay be |abeled by a known nethod; for exanple, isotope

| abeling, 5 fluorescent |abeling (for exanple, fluorescent |abeling with
fluorescein)-, biotinylation and enzyne |abeling. A DNA fully encoding a
protein of the present invention nay be cloned by anplification by a known
PCR using a synthetic DNA primer conprising a partial nucleotide sequence
in a protein 10 of the present invention, or selecting a DNA integrated in
an approprCit eeneesct, 0L9By- hybri di zation with that |abeled with a DNA
fragment or synthetic DNA encoding a partial or full-length of a protein
of the present invéntardn.serpbriwilzdici anidmeyf tee preaduttieyebyioh my exanpl e,
a nmet hod described in Ml ecular 15 doning 2nd, J. Sanbrook et al., Cold
Spring Har bevmprilse Rrewwertedgamd/dthandiufied sagesnmerds ankyoavedndbl e

| ibrary, hybridization can be conducted in accordance with an attached
manual . ' A 3nQudncenay ke PRAVEESD s &r speticrinddrussueh @&skaoWkPosdme such as
Mutan TM_ super Express Km (Takara Shuzo Co., Ltd.), 20 Mutan TM -K(Takara
Shuzo Go., andanicpysrheaasors vhe dd isddn genadienar YPERa Yiappeel dHas ex

met hod and Kunkel nethod or variation thereof. . Depending on an

appl i cat i on2s anEdavshic odi¥agrd el dnddch prHGIYS tridyr ysleyd BAL BSA SAIH-C or - | f
desired used after digestion 25 by a restriction enzynme or addition of a

| i nker . TheaWWycgaas polylysine 'acting as a neutralizer to a charge

in a phosphate structure and a hydrophobic adduct such as a 1ipid

enhancing interaction with a cell membrane or increasing an

190 uptake of a nucleic acid (for example, a phospholipid and

cholesterol). Examples of a lipid preferable for addition

include cholesterol and its derivatives (for example,

cholesteryl chloroformate and cholic acid). It maybe attached

to a 3'- or 5'-terminal in a nucleic acid via a base, sugar or

15 intramolecular nucleoside bond. Another available group may

be, for example, a capping group specifically located at a 3'-

or 5'-terminal in a nucleic acid for preventing decomposition

by a nuclease such as exonuclease and RNase. Examples of such

a capping group include, but not limited to, those known as a

20 hydfoxyl-protecting group in the art suc-h as glycols including
‘po.lyethyleneglycol and tetraethyleneglycel.

Inhibition of activity of antisense nucleic acid can

be determined using a transformant of the present invention,

an in vivo or in vitro gene expression system of the present

25 invention, or an in vivo or in vitro translation system in a
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have ATG as a translation initiating codon at the 5 -termnal and TAA TGA
or TAG as a translation stop codon at the 3" -termnal.. The translation
initiating codon or the translation stop codon may be added using an
appropriate synthetic DNA adapter. 5 An expression vector of a protein of

t he present invention maybe produced by, for exanple, (i) excising a
desired DNA fragnent froma DNA encoding a protein of the present
invention and (ii) ligating the DNA fragnent in the downstream of a
pronoter in an appropriate expression vector. 10 Exanples of a vector

whi ch can bRres®d ¢ hehepeesshHi@ntigeri vEe priaic aciginayeorrrbiathl e,
pBR322, pBR325, pUCl2 and pUC13); plasmds derived fromBacillus subtilis
(for exanpl 80 & BRI HY BEPSOANRHEIF, Knoph Bethidsderi ved from an yeast (for
exanpl e, pSH19 and pSH15); bacteriophages such as X-phage; 15 manmmali an
viruses such as refy BV rifsedingae Auntsini phidds BRESCHadBVEREEBR &Y pAl - 11;
pXT1l; pRc/ CQW;. pRc/ RSV; and pcDNAI/Neo. A pronpter, used in the present

i nvention may PRy BY Andtterrapgtopti fd egeEP Hestisederei hakrhidy,
express'on.ffor exanple, when using a mammalian cell %gba host,, .an SR

a- promoter , T HIFeBT462BF bR dif OTa P IIRAL TR PP EFDT I Br er or an
HSV- TK proppter may be used, ng these, it is preferable to use a CW
(cytonegal o ??EﬁsﬁﬁgﬁibtE?°B+néig%§%naﬁﬁ ofibt &P 18%0st is an
o PL promoter,  antt B PbREEEFo4AT A FAOETBhDE aheser S PRTRT AR, when a
host is a Bxg'z(a:)i( leuglonaer}i E?},I?Oa]fnpq.ri%r{ggggén by a known PCR using a synthetic
DNA primer comprising a partial nucleotide sequence-in a protein
10 of the present invention, or selecting a DNA integrated in an
appropriate vector by hybridization with that labeled with a
DNA fragment or synthetic DNA encoding a partial or full-length
of a protein of the present invention. Hybridization may be
conducted by, for example, a method described in Molecular
15 Cloning 2nd, J. Sambrook et al., Cold Spring Harﬁor Lab. Press,
1989. Whenusing a commerciallyavailablelibrary, hybridization
can be conducted in accordance with an attached manual.
A sequence ¢of a DNA may be transformeci using a known
kit such as MutanTM—super Express Km {Takara Shuzo Co., Ltd.),
20  Mutan™-K(Takara Shuzo Co., Ltd.), by a known method such as
ODA-LA PCR, Gapped duplex method and Kunkel method or variation
thereof.
‘Depending on an application, a DNA encoding a cloned

peptide may be used as such or if desired used after digestion

25 - by a restriction enzyme or addition of a linker. The DNA may
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an SP02 pronoter and a penP pronoter are preferable; when a host is an
yeast, a PHO5 pronoter, aPGK pronoter, a GAP pronoter and an ADH pronoter

are preferable. Wien a host is an insect cell, 5 a polyhetrin pronoter and
a P10 pronoter are preferable. If desired, another expression vector can be
used, including those conprising an enhancer, a splicing signal, a poly-A

addition signal, a selection marker and/or an SV40 replication origin
(hereinafter, sonetines referred to as 10 "SV40ori"). Exanples of a

sel ection marker include dihydrof ol ate reductase (hereinafter, sonetines
referred tohake ATGhS '9) tgeneldisirhoni bkat ong MPpnrasitbeant ttemminadpicillin
resistant gene (hereinafter, sonetines referred -to as "Anprit) and a
neomyci n r ex&Tamt TgRns TRRaSE hednslat ioomdtoprmesiongftetreed’ 45 tmingd -" Neor ",
(418 resistant) . In particular, when using the dhf r gene as a selection
mar ker usi nfP@atdprstaggeidel e Chrder or tharsranstation phepgagionon of a
desired gene nmay be selected using a thymdine deficient medium As a

sel ecti on k& agdedpveied yemPrFerdiabe regideiiceDN2adpRes-s used (New
Bi ocheni cal Experinmental Lectures (Shin Seikagaku Ji kken Koza) 2, nucleic
acid 113, 3. 6 Manfil iSXRTEEFLON eXPFERS| BR PedOteipsef1(dEe HB&ffHites of a
conbi nation of a drug resistance gene and a_drug which can be used

i ncl ude: 25BN TACBMMY brAPFrofueRd BY phiPEpFramalfL déeefCiFARS R d454g€d30 gene

and puronycin; (2) a conbination of, an am nogl ycosi de ] ]
-DNA& fragment froma DNAencodingaproteinof thepresent invention

and (ii) ligating the DNA fragment in the downstreamof a promoter
in an appropriate expression vector,

10 , Examples of a vector which can be used include plasmids
derived from E. coli (for example, pBR322, pBR325; pUCl2 and
pUC13); plasmids derived from Bacillus subtilis {(for example,
pPUB110, pTP5 and pCl194); plasmids derived from én yeast (for
example, pSH19 and pSH15); bacteriophages such as A-phage;

15 mammalian viruses such as retroviruses, vaccinia viruses and
baculoviruses; pAl-11; pXT1l; pRc/CMV; pRc/RSV; and pcDNAI/Neo.

A promoter used in the present invention may be any
promoter appropriate to a host used in gene expression. For
‘.example, when using amammalian cell as a host, an SR a-promoter,

20 an SV40 promoter, an HIV—-LTR promoter, a CMV promoter or an HSV-TK
promoter may be used.

Among these, 1t 1is preferable to use a CMV
{cytomegalovirus) promoter or an SR a-proinoter. When a host
is an Escherichia coli, a trp promoter, a lac promoter, a reca

25 promoter, a A-PL promoter, an lpp promoter and a T7 promotef
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phosphot ransf erase gene (APH) and (418; ( 3) a conbination of a

hygr onmyci n- B phosphotransf erase 5 gene (HPH) and hygronycin-B; and (4) a
conbi:nati on of xanthi ne-guani ne phosphori bosyltransferase (XGPRT) and
mycophenol ate. Wien a parent cell strain is a hypoxanthi ne-guani ne
phosphori bosyl transf erase (HGPRT) or thym di nekinase (TK) 10 deficient
strain, a conbination of these genes and HAT( hypoxant hi ne, am nopterin and
thym dine) may be used. D hydrofolate reductase or anpicillin resistance
gene may be used as a selection marker gene. |If necessary, a signal
sequence appromriefecsabbe; avtitose hdst iis adBedilughanNSPet nprestotefr.-a protein
of the present invention. Wen a host is an Escherichia. coli, a PhoA

si gnal sequanéBoamdonaiicDamd 3 ipgnhiirroaqiience enpyefrraided, whdiea twsifost is a
Bacillus, an a-anyl ase signal sequence and a subtilisin signal sequence
may be Usedis aheyeasthoatPHOD promatast,, aBFK pFaNei¢hale GRR peABEtoD aidd an SUC2
si gnal sequence may be used; when a host is a mammalian cell, an insulin
si gnal sequrRMéeH prmetientard erofesilyital Wheqygehest dfdRmANERET BBdY~nol ecul e
si gnal sequence may be used. A vector conprising a DNA encoding a protein
of the 5preaagmlvhek&ini BRORGRAR: @odsBr BEP coir oRaE e ajseBrebeptolfuce a 25
transformant. 31 A host may be, for exanple, an Escherichia coli, a

Baci | | us, an yeast Ifafephsedt Yhery@xPEeeeionr vVeCRimRaT &f w&d,.

including those comprising an enhancer, a splicing signal, a
poly-A addition signal, a selection marker and/or an SV40
replication origin (hereinafter, sometimes referred to as
10 "SvV40ori™). Examples of a selection marker include
dihydrofolate reductase (hereinafter, sometimes referred to as
"dhfr") gene {methotrexate (MTX) resistant], an ampicillin
resistant gene (hereinafter, sometimes referred to as "Ampr")
and a neomycin resistant gene (hereinafter, sometimes referred
15 to as "Neor"™, G418 resistant) - In particulaf, when using the
dhfrgeneas;aselectionmarkerusingeadhfrgenedeletedbhinese
Hamster cell, integration of a desired genemay be selectedusing
‘a thymidine deficient medium.
As aselectionmarker, areporter gene or drug resistance
20 gene is used (New Biochemical Experimental Lectures(Shin
Seikagaku Jikken Koza} 2, nucleic acid III, 3.6 Mammalian cell
expression vector, p84-103).
Examples of a combination of a drug resistance gene and
a drug which can be used include:

25 : (1) a combination of a puromycin-N-acetyltransferase
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Exanpl es of an Escherichia coli include Escherichia coli 5 K12 DH1 (Prot.
Natl. Acad. Sci. USA) , Vol. 60, 160 (1968) ], JMLO3 [ Nucl eic Acids
Research, Vol. 9, 309 (1981)], JA221 [Journal of Mol ecul ar Bi ol ogy,

Vol . 120, 517 (1978)], HB101 [Journal of Mol ecul ar Biol ogy, Vol.41, 459
(1969) ] andC600 (Cenetics, Vol.39, 440 (1954)]. 10 Exanples of a Bacillus
i nclude Bacillus subtilis M114 [Gene, Vol. 24, 255 (1983)] and 207-21

[ Journal of Biochem stry, Vol. 95, 87 (1984)]. Exanples of an yeast

i ncl ude Saccharonyces cerevisiae AH22, AH22R-, NA87-11A, DKD-5D and

20B- 12; Schizosaseharompyedn: 15 ponbe NCYC1913 and NCYC2036; and Pichia
pastoris KM/1. In ternms of an insect cell, when the virus is AcNPV, an
est abl i shed cel | detdlved 4roncamnymrimt ar vaf ( Spedopt emdnofyilygbpiedela cel | ;
Sf cell), an MGl cell derived froma mdgut of Trichoplusia ni, a Hi gh
Five" cell #bpppedtfanshegaseggent APHIr iapkdofli8ia ni, a cell derived from
Manestra brassicae or a cell derived fromEstignena acrea may be used.
Wien the virus is EBniPgomhhnetiebbf sheyyrwiicidesi pradphotmassE&knasen ( Bonbyx

mor.i N cell; BnN cell) may be used. Exanples of the Sf cell which can be
used i nél udgeaf HiBlcarnd prIoonGRI-AL1engdnd an Sf21 cell, 25 which have
been described in Vaughn, J. L. et al., In Viva, 13, 32 213-217 (1977)).
Exanpl es of an insed® inclaude s¢viovahiloar vae diVaed&anghink-gupaing e,

Vol . 315, 592 (1985)]. Exanples of a mammalian cell include a siman cell
COS- 7 phosphoribosyltransferase (XGPRT) and mycophenolate.

When a parent cell strain is a hypoxanthine-~guanine
phosphoribosyltransferase (HGPRT) or thymidinekinase (TK)
10 | deficient | strain, a combination of these (g¢enes and
HAT (hypoxanthine, aminopterin and thymidine) may be used.
Dihydrofolate reductase or ampicillin resistance gene
may be used as a selection marker gene.
If necessary, -a signal sequence appropriate for a host
15 is added to the N-terminal of a proteiﬁ of the present invention.
When a host is an Escherichia coli, a PhoA signal sequence and
an OmpA signal éequence may be used; when a host is a Bacillus,
an o-amylase signal sequence and a subtilisin signal sequence
may be used:; when a host is an yeast, an MFa signal sequence
20 and an SUC2 signal sequence may be used; when a host is amammalian
cell, an insulin signal sequence, an a-interferon signal
sequence and an antibody~molecule signal sequence may be used.
A vector comprising a DNA encoding a protein of the
present invention thus construqted may be used to produce a

25 | trans fo_rmant -
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5 (COS7), Vero, a Chinese Hanster cell CHO (hereinafter, referred to as
"CHO cell") , a dhfr-gene deleted Chinese Hanster cell CHO (hereinafter,
referred t.o as "CHO (dhfr-) cell"”) , a murine L cell, a nmurine AtT-20, a
murine nyeloma cell, a rat G43 and a human FL cell. 10 An Escherichia coli
may be transfornmed in accordance wth, for exanple, a nethod described in
Proc. Natl. Acad. Sci. USA), Vol.69, 2110 (1972) or Cene, Vol.17, 107
(1982). A Bacillus may be transformed in accordance with, for exanple, a
met hod described in Ml ecular & CGeneral -Genetics), 15 Vol. 168, 111 (1979).
An yeast may be transfowtmagyl beacCordanaepé,t lan fE¥che@Xanph ecohi j1ed hod
described in Methods in Enzynol ogy, Vol. 194, 182-187 (1991) or Proc.
Nat|. Acad. BScillwSAanVekasb, &DA%set@78¢11, Am insect «weld mammabiamsect may
be transfornmed in 20 accordance with, for exanple, a nethod described in
Bi o/ Technol og¥]l.6, 47-55 (1988). A mammualian cell may be transfornmed in
accordance with, for exanple, a nethod described in Cell Technol ogy Extra
| ssue 8, New Cel | EkewiplekodizxedlsdbepdrchirvnblPriatdade 8scR68:Af/a ¢dBD5) 25
(Shuju Co. Ltd.) or Virology, Vol.52, 456 (1973). 33 Thus, a transformnt
whi ch has b&&a Dilalfsfogr. ik W Adad .aBcexPeRssiVon . \Védet 1060 ¢OPHS ) lsi Mgl &3 DNA
encoding a protein of the present invention can be obtained. Wen
cul turing alNrabsiorAwdds ReseawdichVelho%8i 3 dA981)], JA221 [Journal
" of Molecular Biology, Vol.120, 517 (1978)1, HB101 [Journal of
MolecularBiology, Vol.41l, 459 (1969) ] andC600 [Genetics, Vol. 39,
440 (1954)].
10 Examples of a Bacillus include Bacillus subtilis MI114
[Gene, Vol. 24, 255 (1983)] and 207-21 [Journal of Biochemistry,
Vol. 95, 87 (1984)].
Examples of an yeast include Saccharomyces cerevisiae
AH22, AH22R™, NA87-11A, DKD-5D and 20B—12;VSchizosaccha'romyces
i5 pombe NCYC1913 and NCYC2036; and Pichia pastoris KM71.
In terms of an insect cell, when the virus is AcNPV,
an established cell derived from armyworm larva (Spodoptera
frugiperda cell; Sf cell}, an MG1 cell derived from a midgut
of Trichoplusia ni, a High Five™ cell derived from an egg of
20- Trichoplusia ni, a cell derived from Mamestra brassicae or a
cell derived from Estigmena acrea may be used. When the virus
is BmNPV, an established cell derived from silkworm {Bombyx mori
N cell; BmN cell) may be used. Examples of the Sf cell which
can be used include an Sf9 _cell {ATCC CRL1711) and an Sf21 cell,

- 25 which have been described in Vaughn, J. L. et al., In Vivo, 13,
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5 Escherichia coli or Bacillus, an appropriate nediumused for culturing is
a liquid nediumcontaining a carbon source, a nitrogen source, inorganic
mat eri al s *and so on needed for growing the transformant. Exanples of a
carbon source include glucose, dextrin, soluble starch and sucrose.
Exanpl es of a nitrogen 10 source include inorganic and organic materials
such as ammonium salts, nitrates, corn steep |iquor, peptone, casein, neat
extract, soybean cake and potato extract. Exanples of an inorganic
material include calciumchloride, sodium di hydrogenphosphate and

magnesi um chldr?be. (1&77yeéast extract, vitamins and/or 15 growth
accelerating factors may be added. The nedium desirably has a pH of about
5 to 8. A preferablf&agRafpl et @ arfear uindlodecalt kivoxy larvagstheedahi a col i
may be an MP nedi um containing glucose and casamno acid [MIler, Journal
of Experi neftsatnr NBIteEgr aVobo3 Bondi92c 198311433, Col d Spring Har bor
LaboHumanory, New York, = 1972). |f necessary, an additional agent such as 3
3 -indolylacrylic Exéralaay irenamprtidbrebl inelude aprigionetellae®$vity. Wen
a host is an Escherichia coli, culturing is 25 generally conducted at
about 18 t o {9958 f ¥prapsfthiness Bansisy e BYCHQdgereinat eessteyreder ati on
and/or agitation, Wwen a host is a Bacillus, culturing is general

conduct ed aF®&FoutiBEeLb” ho acdhir-2ssutie 6oty Shinetn Hapmbef celilfCificessary,

aeration an?éor agitation. 5 Wien culturing a transfornmant whose host is an
yeast , ereinafter, referredtoas "CHO(dhfr ) cell"™), amurine L cell,

a murine AtT-20, a murine myeloma cell, a rat GH3 and a human
FL cell.

10 An Escherichia coll may be transformed in accordance
with, for example, a method described in Proc. Natl. Acad. Sci.
USA), Vol.oe98, 2110 (1972) or.Gene, Vol.17, 107 {1982).

A Bacillus may be transformed in accordance with, for
example, a method described in Molecular & General Genetics),

15 Vol.168, 111 (1979).

An yeast may be transformed in accordance with, for
example, a method described in Methods in Enzymology, Vol.194,
182-187 (1991) or Proc. Natl. Acad. Sci. USA, Vol.75, 1929 (1978).

An insect cell or an.iﬁsect may be transformed in

20 accordance with, for example, a method described in
Bio/Technology, 6, 47-55 (1988).

Amammalian cell may be transformed in accordance with,
for example, a method described in Cell Technology Extra Issue
8, New Cell Technological Experiment Protocols. 263-267 {1995)

25 {Shuju Co. Ltd.) or Virology, Vol.52, 456 (1973).
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exanpl es of a culture nedi um which can be used include a Burkhol der

m ni mum nmedi um [ Bostian, K L. et al, Proc. Natl. Acad. Sci. USA Vol.77,
4505 (1980) ] and an SD nedi um contai ning 0.50 of casamino acid [Bitter,
G A et al., Proc. Natl. Acad. Sci. USA, 10 Vol. 81, 5330 (1984) ] . ApH
of the mediumis preferably adjusted to about 5to 8 Culturing is
general ly conducted at about 20 to 35 C for about 24 to 72 hours under,
if' necessary, aeration and/or agitation. Wen culturing a transformant in
which a host is an insect 15 cell or insect, a culture may be a G ace's

| nsect Medi um (G adéps, Ta G@nsiNamane, wHos; ha88be4962)ansdommat g
additives such as 10 % deconpl enented bovi ne serum as appropriate. A pH of
the nmedi unenexpretelablvecidr esmpd iséngboiNA@rzoddng. apreheimeifnighe i s
general ly conducted at about 27 C for about 3 to 5 days under, 20 if
necessary, BEesentorinueatdenagrn g owtawhed.culturing a transformant in
which a host is a mammlian cell, exanples of a culture include an MEM
medi um cont ai ni ng ¥gsuELBtwBineD aof Faraf o tnd oge ke ScihefEels it . 122,
501 (1952)], a DMEM nedium [Virology, Vol.8, 396 (1959)], an 25 RPM 1640
nmedi um Pt heE98eHthisf cohd %@@F@égu%d@%aﬁppmgma‘a@i liugsugsf famg, 519
(1967) 1 and a 199 nedi um_[Proceedi ng of the Society for the Biological
Medi ci ne, VBRltuyming iEgsdiapid medippfcenairddioum cREPpRrefRPEBty &dj ust ed
to about 6 to 8. Culturing is generally conducted at about 30 to 40 C for
about 15 t o™BEF PR SOWfiferinongani cAtESdal § angderonn Beedaif oF IR i on. As

descri bed above, a protein of the present invention .
the transformant. Examples of a carbon source include glucose,

dextrin, soluble starch and sucrose. Examples of a nitrogen
10 source include inorganic and organicmaterials such as ammonium
salts, nitrates, cornsteepliguor, peptone, casein, meat extract,
soybean cake and potato extract. Examples of an inorganic
material include calcium chloride, sodium dihydrogenphosphate
and magnesium chloride. An yeast extract, vitamins and/or
15 growth accelerating factors may be added. The mediumdesirably
has a pH of about 5 to 8.
A preferable example of a medium for culturing an
Escherichia coli may be an M9 medium containing glucose and
casamino acid [Miller, Journal of Experiments in Molecular
20 Genetics, 431-433, Cold Spring Harbor LaboHumanory, New York,
1972]. If necessary, an additional agent such as 3 B
~indolylacrylic acid may be added for efficient promoter
activity.
When a host is an Escherichia coli, culturing is

25 generally conducted at about 15 to 43 °C for about 3 to 24 hours
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may be produced in an intracellular, cell--menbrane or extracellular
region of a transformant cell. A protein of the present invention can be
isolated dand 10 purified fromthe above culture by, for exanple, the

fol |l owi ng

cultured bacteria or cells by, as appropriate, a nethod where after

cul turing,

using ultrasonic, |ysozyne and/ or fneezing and thaw ng, then they are
centri f ugeduBfeHi |itfr RLEGSSRBY gidRF o ienuaedé

present invention. The buffer may contain a protein nodifier such as urea
and 20 guani di ne hY/@fBcRl &CBde i8nd Basiirtfider aftlsUehrasiTr PEBAradLYL00TM
ide is secreted into a culture nmedium_ the bacteria or the

When a pept

met hod. A protein of the present invention can be extracted from

the bacteria or the cells are collected by a 15 known procedure,
they are suspended in a proper buffer, the bacteria or the cells are |ysed

cel s are sEPAFUEEE PEoAPTHe SCuper hat EnfohyRRPUENSWRO ik ROYES aFRERE

cul turing,

i nvention c

tATTTET I A t A
IMFPL SR K ABHA 1S an yeast,

obtai ned may be purjfied 36 h ég agpro riate conbipati on of known

separ at Pon/ puri f i c&FBrCHETH

separation/
such as sal

5 nol ecul ar_wej ght diffference such_as_dialysis, ultrafiltration, . gel
filtration %&Eﬂ@§55F§8F§%cf%ﬁ%i'%?e éelLeléﬁn Opﬁﬁ?ﬁsié%tl' h8aa’set.

R ragktagfio’d-protei n of the

aﬁd t hen the suPernatant js collected. A protein of the present
b ROy ANA(0E 8GpERTEY ANt or the extract thus

i £icatj 1et hods, i ncl ) thods wtilizi bilit
BH P LR i A Gt oA e Pt B et histes FRFRRSIARA 1§ 21 ng o

-USA, Vol.77, 4505 (1980)) and an SD medium containing 0.5% of

10

15

- 20

casamino acid {Bitter, G. A. et al., Proc. Natl. Acad. Sci. USA,
Vol.81, 5330 {1984)]. A pHof themediumis preferably adjusted
to about 5 to 8. Culturing is generally conducted at about 20
to 35 °C for about 24 to 72 hours under, if necessary, aeration
and/or agitation.

When culturingatransformant inwhichahost isan insect
cell or insect, a culture may be a Grace's Insect Medium (Grace,
T.C.C., Nature, 195, 788 (1962)) containing additives such as
10 % decomplemented bovine serum as appropriate. A pH of the
medium is preferably adjusted to about 6.2 to 6.4. Culturing
is generally conducted at about 27 °C for about 3 to 5 days under,
if necessary, aeration and/or agitation.

When culturing a transformant in which a host is a

- mammalian cell, examples of a culture include an MEM medium

25

containing about 5to 10 % fetal bovine serum [Science, Vol.122,

501 (1952)}, a DMEM medium [Virology, Vol.8, 396 (1959)}, an

-RPMI 1640 medium [the Jourhal of the AmericanMedical Association,
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met hods utilizing specific affinity such as affinity chromatography;

met hod utilizing a hydrophobicity 10 difference such as reverse phase high
performance |iquid chromatography; andnethods an isoelectric point

di fference such as isoelectric focusing. Wien the protein of the present
invention thus obtained is a free form it can be converted into a salt by
a known nethod 15 or a nodification thereof. In reverse, when it is
obtained as a salt, it can be converted into a free formor another salt

by a known Wethb¥P.obla (F8EV7T] eatioh? medduh. [PBeteeding offther Spuidthi cat i on,
a protein of the present invention produced by a reconbi nant may be
attacked byfanthe@igppebprl ¥eeipinreVal nbbi I yiLhg0 hzfpd afc-tsaneridinf i ed as
appropriate or to partially renove a peptide. Exanples of a protein

nmodi fyi ng eh® PreiesebPlinadingpsito ehgwpbriypsi n,Culdugiing| leagopebtlitase,
protein kinase and gl ycosi dase. An antibody to a protein of the present

i nvention 98n¢yeiiad aafakout 38nmkeidfesC siarpbhorefldr keddq dogss andeint i body of
37 the present invention") nmay be either polyclonal or nonoclonal as Iong
as it i3 antAnm¢BOHRINNMi eRreRFOR el firzégahabi®tbody to a protein of the
present invention. The antjbody to a protein of the present invention can

5 be produced by aPRn@WFfT&LECPHR. BrRfRiaifgo itk TeRsyF spvention

may be preoduced in an intracellular, cell-membrane or
extracellular region of a transformant cell.

A protein of the present invention can be isolated and

10 purified from the above culture by, for example, the following -
method.

Aprotein of the present invention can be extracted from
cultured bacteria or cells by, as appropriate, a method where
after culturing, the bacteria or the cells are collected by a

15 known procedure, they are suspended in a proper buffer, the
bacteriaorthecellsare lysedusingultrasonic, lysozyme and/or
freezing and thawing, then they are centrifuged or filtrated
to give a crude extrac{: of a protein of the present invention.
The buffer may. contain a protein modifier -such as urea and

20 guanidine hydrochloride and a surfactant such as Triton X~100™,
When a peptide is secreted into a culture medium, the bacteria
or the celis are separated from the supernatant by a known method
after culturing, and then the supernatant is collected.

A protein of the present invention contained in the

25 culture supernatant or the extract thus obtainedmay be purified
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antiserumusing a protein of the present invention as an antigen.
Preparation of a nonoclonal antibody (a) Preparation of a nonocl onal

anti body producing cell A protein of the present invention is applied al one
or 10 in conmbination with a carrier and a diluent to a site in a :

war m bl ooded ani mal where an anti body can be produced. For application, a
Freund''s conpl ete or inconplete adjuvant may be applied for inproving
ant i body-producing ability. It is generally applied once in 2 to 6 weeks
and about 2 to 10 times 15 in total. Exanples of a warm bl ooded ani na

i ncl ude morkeypn appabbirt atelognbgodtien pF gnompusmwanagt onépeedt 1gpddonand
poultry, preferably nouse and rat. For preparing a nonoclonal antibody
produci ng ce¢thodsn |ﬁﬁﬁwmhmaIOéxﬁpbhtlhRQWM1Sﬁﬂﬂq@§d?nfpvéﬁf¥¢QﬁﬁQ@

war m bl-ooded 20 animal imunized by an antigen such as nouse is sel ected
and a spl eereigrodsy ipbludriaetiods gitat 24ing oSGl ublis taf $@eh AEnrALting

i mmuni zation. An antibody producing cell contained in the isolated may be
fused to a oyel and eelvenst rurcipifetépna Hptietemaindy nfiiligipregare a
monocl onal - anti body produci ng hybridoma. 25 An antibody titer in an

anti serfm cla%l%fél]@ét‘é@#ﬁ%@lﬂgﬁﬁr%ﬁ BdnpF €1a3gsieaddthgt bl tediei®d pepti de
described later with the antiserum and then neasuring a |abel activity

bound to and®ht fbbdatipgsiasd SREyPHEYROHIAIEE Bﬁlaekﬁéﬁﬁoﬂ%ﬁWﬁﬁ}SSUCh as a
Kaehler-MIstein nethod [Nature, 256, 495 (1975)]. npl es of a fusion 5
acceleratorm??R94ﬁk¥H$%L§éPﬁyPeﬁ@@¥@%o¢lQﬁﬂHSPCQn&uSEnaél19Pr%EF angeef er abl y

PEG.
chromatography; methods utilizing specific affinity such as

affinity chromatography; method utilizing a hydrophobicity
10 difference such as reverse phase high performance 1liquid
chromatography; andmethods an isoelectricpointdifference such
as isoelectric focusing.
When the protein of the present invention thus obtained
is a free form, it can be converted into a salt by a known method
15 or a medification thereof. In reverse, when it iIs obtained as
a salt, it can be converted into a free form or ancther salt
by a known method or a modification thereof.
Before or after purification, a protein of the present
invention produced by a recombinant may be attacked by an
20 appropriate protein modifying enzyme to be modified as
appropriate or to partially remove a peptide. Examples of a
protein modifying enzyme include trypsin, chymotrypsin,
arginyl-endopeptidase, protein kinase and glycosidase.
An antibody to a protein of the present invent‘ion

25 (hereinafter, sometimes simply referred to as "an antibody of
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Exanpl es of a nyeloma cell include those of a warm bl ooded ani mal such as
NS-1, P301, SP2/0 and AP-1, preferably P301. A preferable nunber ratio of
an anti body 10 producing cell (spleen cell) to a nyeloma cell is about 1:1
to 15 20:1, PEG (preferably PEGLO00 to PEGS000) is added to a

concentration of about 10 to 80 and the cell fusion can be efficiently
conducted by incubation at 20 to 40 C, preferably 30 to 37 Cfor 1 to 10
m n. A nonocl onal antibody produci ng hybri dona can be screened by any of
various nethods; for exanple, by adding a hybridoma culture supernatant to
a solid phadde(eregpnt inyentoieindt avay hevhitdierappkyrtlaral( QIGtO@iOﬁEOBMi gen has
been adsorbed directly or in conbination with a carrier, then adding 20 an
anti - i munod@%Bang Mantt Bdgn (atekodycehiclusaa rerogel e farsiedfibpdya nurine
cell, an anti-nouse i munogl obulin antibody is used) or protein A |abeled
with a radidébﬁiPéoﬁﬁﬁhﬁﬁb%hénEyﬁﬁﬁn%ukFVQWtﬁapky det ecting a nonocl onal
ant i body boundto the solid phase, or alternatively by adding a hybridoma
cul ture supernat ant Th® ap5iRody tioge presein P ivkRe PLaseatt e HifTo§RBbul i n
anti body or protein 39 A has been adsorbed, adding a peptide |abeled with a
r adi oactd ve PeagEREuErd ey yareknouid Methar| §oaePERa g % afoREELBRIY 8At i body
bound to the sqlid phase. A nonqclonal antibody can be sel ected by a known
method 5 orPfttSeRPAPFLRARRTP S D PR ey AR YSALIANRS an d8didfitfor  a

mammal i an cel |l contai ni ng HAT (hypoxant hi ne, am nopterin and
%reparatfbn of” a mon c¥gnal antibody P

(a) Preparation of a monoclonal antibody producing cell
A protein of the present invention is applied alone or
10 in combination with a carrier and a diluent to a site in a
warm-blooded animal where an antibody can be produced. For
application, a Freund's complete or incomplete adjuvant may be
applied for improving antibody-producing ability. It is
generally applied once in 2 to 6 weeks and about 2 to 10 times
15 in total. Examples of a warm-blooded animal include monkey,
rabbit, dog, guinea pig, mouse, rat, sheep, goat and poultry,
preferably mouse and rat.
For preparing a monoclonal antibody producing cell, an
individual exhibiting an antibody titer from a warm-blooded
20 animal immunized by an antigen such as mouse is selected and
a spleen or lymph node is isolated 2 to 5 days after final
immunization. An antibody producing cell contained in the
isclated may be fused to a ﬁyeloma cell of the same or a different
animal to prepare a monoclonal antibody producing hybridoma.

25 Anantibodytiterinanantiserumcanbedeterminedby, forexample,
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thym dine) . Amedium for selection and breedi ng maybe any nedium in which
a hybridoma can be grown; for exanple, an RPM 1640 nediumcontaining 1 to
20% preferably 0 to 20% fetal bovine 10 serum a G T nmedi um contai ni ng |
to 10% fetal bovine serum (Wako Pure Chemicals Co. Ltd.) and a serumfree
medi um for culturing a hybridoma (SFM --101, Nissui Pharnmaceutical Co.,
Ltd.). A culturing tenperature is generally 20 to 40 C, preferably about
37 C. Aculturing period is generally 5 days to 3 weeks, 15 preferably 1 to
2 weeks. Culturing may be generally conducted under 5 % gaseous carbon '
di oxi de. An mgacithpdya tipbeted peptibybid guridvedul 2te e vdpetrmeantd seawnbe
determ ned as described for determnation of an antibody titer in the
above anti sa@ngrihenmpasmrinpisckaledna@fivd taydrowidorrasn ant iipedy- 26uAifaBnocl onal
anti body can be separated and purified by a known nethod including

separ at i on/ Y P i e tREt MO ds kpeyn mathiontinelylesbal KerhsirerMid s§&iki ng out
al cohol precipitation, 1isoelectric precipitation, electrophoresis, an
adsor pti on &fFhodesdiEptren Pefhoddni t L9 )ilon Sxcidger qF o ExEhPle,

DEAE), 25 ultracentrifugation, gel filtration, and a specific 40

puri 1] cat i oG IRARERE ARCAHEF BAYSFay kanaalyicpd (PRG)) 1L SEROBY ViaHS act i vat ed
adsor bent such as an antigen-binding solid phase, protein A or protein G

for di ssoci &LetGTEREY Rftt to obtain the antibody. 5 Preparationof a

pol ycl onal antibody_ A pal ycl opal anti body of the present jnvention can be
prepared in accor dal'ﬁ%aéJER/?;ietsh At k fowlY kR d SELLi ¢ EnGigHer | ERpson ot 2

warm-blooded animal such as NS-1, P3U1, SP2/0 and AP-1,
preferably P3Ul. A preferable number ratio of an antibody

10 producing cell (spleen cell) to a myeloma cell is about 1:1 to
20:1, PEG (preferably PEGl000 to PEG6000) is added to a
concentration of about 10 to 80 %, and the cell fusion can be
efficiently conducted by incubation at 20 to 40 °C, preferably
30 to 37 °C for 1 to 10 min.

15 A monoclonal antibody producing hybridoma can be
screened by any of various methods; for example, by adding a
hybridoma culture supernatant to a solid phase (e. g.,
rmicroplate) in which a peptide (protein) antigen has been
adsorbed directly or in combination with a carrier, then adding

20 an anti—*immunog‘lobulin antibody (when a cell used forcell fusion
is amurine cell, an anti-mouse immunoglobulin antibody is used)
or protein A labeled with a r_adioactive. agent or enzyme, and
finally detecting amonoclonal antibody bound to the solidphase,
or alternatively by édding a hybridoma culture supernatant to

25 a solidphase inwhichananti-immunoglobulinantibody orprotein
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For exanpl e, an i munogen (peptide antigen) or its conplex with a
carrierprotein is prepared, a warm bl ooded animal is immunized 10 with it
as described for a preparation process for the above nonoclonal antibody,
a product containing an antibody to a protein of the present invention is
collected fromthe i munized aninmal, and after separation and
purification, the antibody can be prepared. 15 In ternms of a conplex of an
i mmunogen and a carrier protein for inmunizing a warnm bl ooded ani mal, any
type of carrier proteins and any mix ratio of the carrier to a hapten nay
be enpl oyed B&s Pepy adsoshedneriBsny aqaridectdhadiashvish prsdlicagtive a

hapt en i nmuni zed by crosslinking to the carrier; for exanple, 20 about 0. 1
to 20 parts IPHePHRNZPref eRd bl ynadByuteteeivimg gampsockynaveiagitibeflybovi ne
serum al bum n, bovine thyroglobulin, henocyanin or the like is coupled to
1 part by whIo¥Rf bP the SHdFt BR2S%ari ous condensing agents nmay be used for
coupling of 25 the hapten with the carrier, including glutaral dehyde, 41
carbodiim de, activalfeRCREPRA hRabikedvranhe aetecrdthY sskepwn peshedt s

havi ng thi ol _and/or a dithiopyridyl groups. A _condensation product is

appl i ed “al of& &FSiMPEANaPPon 1torag Bardsnaraddy Bséng emedity §9%ite in a
war m bl ooded animal, 5 where an anti body can be produced. For application,
a Freund' s Colplld2oy c§hc6RpFatinafidt dhPragnbelagprréRoPERrihpRravi ng

i - i ility. It i | | i i 2 k
gz;l gggﬁt pg g’%lia%??ﬁ:gshfﬂ%dﬂ&'{ngk’is %ggtr:?on ng geéggngxgggblegnymeggug neexs

in which a hybridoma can be gro.wn.: for example, an RPMI 1640
medium containing 1 to 20%, preferably 0 to 20% fetal bovine

10 serum, a GIT medium containing 1 to 10% fetal bovine serum (Wako
Pure Chemicals Co. Ltd.) and a serum-free medium for culturing
a hybridoma (SFM—-101l, Nissui Pharmaceutical Co., Ltd.). A
culturing temperature is generally 20 to 40 °C, preferably about
37 °C. A culturing period is generally 5 days to 3 weeks,

15 preferably 1 to 2 weeks. Culturing may be generally conducted
under 5 % gaseous carbon dioxide. An antibody titer in a
hybridoma culture supernatant can be determined as described
for determination of an antibody titer in the above antiserum.
{b) Purification of a mondclonal antibody

20 A monoclonal antibody can be separated and pu-rified by
a known method including separation/purification meth.oas for
an immuncglobulin -such as salting out, 'alcohol precipitation,
isoelectric precipitation, electrophoresis, an adsorption and
desorption method wii_:h an ion exchanger (for example, DEAE)},

25 ultracentrifugation, gel filtration, and a specific
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conpri sing
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nucl eoti de

| antibody can be collected fromblood or 10 ascites,

bl ood of a warm bl ooded ani mal i mmuni zed as described above.
antibody titer in an antiserumcan be detern ned as described
nation of an antibody titer in an antiserum The polycl onal
anti body can be separated and 15 purified as described for separation and

n of the 1munoglobulin in the course of

purification of the above nonoclonal antibody. An antisense DNA

a nucl.eoti de seguence conpl ementary or substantially

rRPT 1E2BRAD el

Birly arpnELlpRdK disnedslusiydvesehte¢rRAERYI on
DNA is sonetines referred to as "a DNA of the

A

r, the.latter to )
&t F‘Sﬁr‘,’at%fﬁad?‘ﬁ’éb?rlfr FEFN &%t #R &9dd 9pRabi s shEPL e Pheskerred t o

nse DNA") maybe any antisense DNA conprising a nucl eotide

_F FOE‘?PH{FaﬁW gillsﬁo%%Jr%%ﬁFa??ﬂcg &oaohpiphgf t he
ent.i.on and capable of inhibiting expression 42 of the DNA. A
%ﬁﬁﬁ%&gg'substantially conplementary to a DNA of the present

i et

S

i nventi on r“?&é*%r-%?t exa -I:% a.nuc eotlge sequence havi ng a honol ogy of

about 70° % crRsra-t8Pe?h

or nore, no
nucl eoti de
e., a conp
Particul arl

10

15

20

25

yeloRpa

sequence %O I 8% f L
FIBRAEIRLEA.R, P SUliE RESREILE DNEA O on
For example, an immunogen (peptide antigen) or its complex with
acarrierproteinisprepared,aWarm—bloodedanimalisimmunized
with it as described for a preparation process for the above
monoclonal antibody, a product containing an antibody to a
protein of the present invention is collected from the immunized
animal, and after separation and purification, the antibody can
be prepared.

Interms of acomplex of an immunogen anda carrier protein
for immunizing a warm-blooded animal, any type of carrier
proteihs and any mixX ratio of the carrier to a hapten may be
employed as long as an antibody can be efficiently produced to
a hapten immunized by crosslinking to the carrier; for example,
about 0.1 to 20‘parts by weight, preferably about 1 to 5 parts
by weight of bovine serum albumin, bovine thyroglobulin,
hemocyanin or the like is coupled to 1 part by weight of the
hapfen.

Various condensing agents may be used for coupling of

the hapten with the carrier, including glutaraldehyde,

41

; Iy 5 nore, nore preferably 90 %
st prefegabl abo#t %3_@60r re wwth the full or partial
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10 of about 70 % or nore, preferably about 80 % or nore, nore preferably
90 % or nore, nost preferably about 95 %or nore with a conplenentary
chain'to a nucl eotide sequence of a domain encoding the N-terminal site of
a protein of the present invention (for exanple, a nucleotide sequence
near an initiating codon) 1.5 in the full nucleotide sequence of the
conplenentary chain to a DNA of the present invention. Such an antisense
DNA can be prepared using, for exanple, a known DNA synthesizer. There
wll be descgirgg.a glications of an_oncogenic protein according to the
present invef io%léﬁ 1 af Chbtticge malogni i | ithierg 2BdsartvatieDRATEE t he
present invention, ant i body aof _the Present invention and an anti sense DNA

of the preseﬁﬁag%q%ﬁgﬁ?ybﬁgi?é¥ﬁ§£TéBH A5 FretifddorPsridyt o¥giRed pronoting or

~inhibiting expression gf an oncogenic protein according to the present 25
h n8 (%5{'1.1 Ct(‘:thléi Etﬁ.

i nvention 43 An oncoG&RFE P Gté 2 LioRg&ftingppmdmation

ol i gonucl eot i . resent. .invention, a transformant of the present
i nventi on ordggl ggrﬁ"it%grdgngfa {&ﬁéuﬁ?gg&ﬂ 4 TN L oh Y@ERPhRCdRIFMiBA L,

Soree 8, TR, L% B ERPRNG PLOTRAIN, O, B0 09 mxpreagen of @
D oL tes ! RETEEHOL: LGl AETEER. OGRS RETRE O LB 1
HORRR E ERE T
2 to 6 weeks and about 3 to 10 times in total.
A polyclonal antibody can be collected from blood or
10 ascites, preferably blood of a warm-blooded animal immunized
as described above.
A polyclonal antibody titer in an antiserum can be
determined as described for aetermination of an antibody titer
in an antiserum. The polyclonal antibody can be separated and
15 purified as described for separation and purification of the
immunoglobulin in the course of separation/purification of the
above monoclonal antibody;
An antisense DNA comprising a nucleotide sequence
complementary or substantially complementary to a DNA encoding
20 a protein of the present invention (hereinafter, the latter DNA
is sometimes réferred to as "a DNA of the present invention",
and the former antisense DNA is sometimes referred to as
"antisenseDNA“)maybeanyantisenseDNAcomprisinganucleotide
sequence complementary or substantially-complementary td a DNA

23 of the present invention and capable of inhibiting expression
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t he ambunt of an nRNA encodi ng an oncogenic protein of the present

i nvention when culturing a cell or tissue which can express an oncogenic
protein of' the present invention in the presence or absence of a test
conmpound. .15 Exanples of a cell or tissue which can express an oncogenic
protein of the present invention include a human-derived cell, a

war m bl ooded animal (e, g., guinea pig, rat, nouse, poultry, rabbit, pig,
sheep, bovine and nonkey) cell (for exanple, neural cell, endocrine cell,
neuroendocrlne cell, 20 gl ia cel 1, pancreat ic P-ce 11, marrow cel 1,
hepati c cel 1ef §6F%ﬁW@ cell, mesangiumcell, epidermal cell, epithelia
-cell, endothelial cell., flbroblast flbrocyte myocyt e, adlpocyte

i munocyte (e.g., nRcR¥piRRjddeTseanrencesybptantialinarorplementatyl Lo mast
cell, neutrophile, basophilic cell, acidophilic 25.- |eucocyte, nonocyte,
dendritic cet PY2 dfehe PFE&F%EW«‘J‘%HHO%W&}%%@%exew#4 aguigeqride
osteocyte, osteoblast, osteoclast, nmar y Iandular cell, intersitia
cell and theqqqu&né:@upgg}ng (?eIhI°§‘°l§95érﬁfcé‘lbI°§ta?1?:l T cIABRe ReaieTabdy wel | as
all tiss wher of these cells is present such as brain, brain sites
5 (forex rrplaéoou&l ?%Ct%‘r’ﬁ‘ﬁfﬁzbmo’éﬁfﬁﬁg%f"]ﬂliﬁﬁel%ﬁ%moﬁﬁsﬁioéltﬁ@rfr?rab ly

hi ppocanpus, t.hal anus a cerebral cortex, nedula

obl ongat a, 6%%9 ??&hfrmﬂﬁrﬁﬁ%£5L85A§H¥ﬁf§§F§1©FéW@le°§PSﬁ§Fﬂueﬁ&ﬁcreas
ki dney, liver enlt% g Eﬁ 0|g géand IIbIadder bone narrow,

adr enal glarﬁ:fj fih aI % 0-gasbr o7 %ﬁ&qﬁﬁﬂthPaéﬂ (for @xanple
Ly ge I estdd 'Vgeyl%%%n%g%{,' crb 35O 18) pa Plgod, vessel  heart; thymys gl and.

Particularly preferred is an antisense DNA having a homology
10 of about 70 % or more, preferably about 80 % or more, more
preferably 90 % or more, most preferably about 95 % or more with
a complementary chain to a nucleotide sequence of a domain
encoding the N-terminal site of aproteinof the present invention
{for example, a nucleotide sequence near an initiating codon)
15 in the full nucleotide sequence of the complementary chain to
a DNA of the present invention. Such an antisense DNA can be
prepared using, for example, a known DNA synthesizer.
There will be described applications of an oncogenic
protein according to the present invention (partial peptidé,
20 including a salt), a DNA of the present invention, é antibody
of the present invention and an antisense DNA of the present
invention.
{2) Screening method for a compound promoting or inhibiting
expreésion of an oncogenic protein according to the present

25 invention
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gl and, peripheral blood, prostate gland, testicle (spermary) , ovary,

pl acenta, uterus, bone, cartilage, joint and skeletal nuscle. Here, an
established cell or primary culture system 15 may be used. In particul ar,
it is desirable to use the above transformant cell of the present
invention. A nmethod f or,culturing a cell which can express a protein of
the present invention is as described for culturing the above transfornmant
of the present invention. 20 A test conpound nay be, in addition to the
above test conpounds, a DNA |library. The anount of expression of a cancer
cell of the present®n|eRergarge Enethandefertbienddegeriownvartherl saeh as an
i mmunoc. hem cal nethod using, for exanple,' an antibody., or 25 |

al ternati vel%llaﬁnHR#ﬂ%P‘éH&)@l?ﬁ@eﬁe@ﬁ%gﬁ?ﬁe@tapﬁt & hrars faqrmant qfr Bhent
invention can be determ ned by a known nethod using Northern

hybri di zat | GFESRIt PER BY- 1PRQNAERIPERC LAY Rfotkf PTEFeBXk PRSI N0FaAN MRNA
can be conmpared by hybridization in accordance with a known nmethod or its
5 nodi fi cat in Usedr fekappreresring FEGhads EPF b2 dCITPIBIe ATCEPLENSNPRY 2nd,
J. Sanbrook et al., Cold Spring Harbor Lab. Press, 1989. Specifically,

t heanoumt of ERIRRRANS RERNSTFISR ShCo§ERTEIN ROHIEENPEES$He IHVEREAPY i nvent i on
is determ ned according t.o a_10 known nethod, i. e., by contacting an RNA
extracted from a cePReCHiiR1dYporim RISt NBERE Y H*EYEH€Si nventi on or

its part or an antisense éaolynucl eotide of the g)resent i nventi on and then
{1) a method for screening a compound promotlng or

inhibiting expression of an oncogenic protein of the present
invention comprising determining and comparing the amount of

16 expression of an oncogenic protein of the present invention or
the amount of an mRNA encoding an oncogenicprotein of the present
invention when culturing a cell or tissue which can express an
oncogenic protein of the present invention in the presence or
absence of a test compound.

15 Examples of a'cell or tissue which can express an
oncoéenic protein of the present invention include a
human-derived cell, a warm-blooded animal {e. g., guinea pig,
rat,mouse,poultry,rabbit,pig,sheep,bovineandnwnkey)cell
(for example, neural cell, endocrine cell, neurcendocrine cell,

20 gliacell, pancreatic f-cell, marrowcell, hepaticcell, splenic
cell, mesangium cell, epidermal cell, epithelial -cell,
endothelial ceil, fibroblast, fibrocyte, myocyte, adipocyte,
immunocyte (e.g., macrophage, T-cell, B-cell, natdral killer
celi, mast cell, neutrophile, basophilic cell, acidophilic

25 - leucocyte, monocyte, dendritic cell), mega karyocyte,
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measuring the anmount of nRNA bound to a pol ynucl eotide of the present
invention or its part or an antisense pol ynucl eotide 15 of the present

i nvention.” A polynucl eotide of the present invention or its part or an
anti sense pol ynucl eotide of the present invention can be |abeled "wth,
for exanple, a radioisotope or dye to facilitate determ nation of the
anount of nRNA bound to a pol ynucl eotide of the present invention or 20
its part or an antisense pol ynucl eotide of the present invention. Exanples
of a radioi'sotope'include 32.2 and 3 H, and exanples of a dye include,
f I uor ochr omeY YRS S ICasFE5REF AL FARFEPECY 1805 d@ sitn 9t ecciert ¢ PE
Bi osystens Inc.) , TAVRA (PE Biosystens  Inc.), ROX (PE Biosystens Inc.),
Qy5 (Anershe{?ﬁ“l"?ém IAAEAY codl¢ ARhedisdial needl ang thelmmARMIIEPan MRNA
can- be determ_ned bg transforming an RNA extracted froma_ cell into cDNA
using a reverse St P8 GG PtadRY &d CLREMA fifds'dri AP fHe afotht tHESHRSII i ed
cDNA by PCR using a olénucle%gide of the present invention or ,its 5 part
or an anti seHEFSBPYAIcFBETT F&14F 1hErFrPeRbmUGI IR RuadR B&2in SitREr. Thus,
a test compound whi ch ingreases the amount of an nRNA encqdi.ng an
oncogeni tﬁéﬁﬁfﬁﬂp héﬁﬁFEEQHY Pﬁ@eﬁ?Y% e nysdedsr dasad IS8 Bonpound
pr onoti ng eﬁpression of an onc nic 10 protein of the present invention,
whil e a test™EEMFEURES wh?RH-© r éguﬁhehéﬁﬁﬁh?éa8FsanC EnESFERE an
oncogeni c protei.n of . the present jnvention can be selected a conpound
T Bt g S as bt L SR L I e BRR A S5Hd hEL ErESER S ADEnt | on.
stomach, pancreas, kidney, liver, genital gland, hyroid gland,
gallbladder, bone marrow, adrenal gland, skin, muscle, lung,
10 gastrointestinal tract (for example, large intestine and small
intestine), blood vessel, heart, thymus gland, spleen, salivary
gland, periphefal blood, prostate gland, testicle (spermary),
ovary, placenta, uterus, bone, cartilage, joint and skeletal
muscle. Here, an established cell or primary culture system
15 may be used. In particular, it is desirable to use the above
transformant cell of the present invention.
Amethod for.culturing a cell which can express a protein
of the present invention is as described for culturing the above
transformant of the present invention.
20 A test compound may be, in addition to the above test
compounds, a DNA library.
The amount of expression of a cancer cell of the present
invention can be determined a known method such as an

immunochemical method using, for example, an antibody, or

25 alternatively an mRNA encoding an oncogenic protein of the
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The present invention also provides 15 (ii) a nethod for screening a
conpound pronoting or inhibiting pronoter activity conprising determning
and conparing a reporter activity when culturing, in the presence or
absence of a test compound, a transfornmant obtained by transformng with a
reconmbi nant DNA in which a reporter gene 20 is ligated to the downstream of
a pronoter or enhancer donmain for a gene encoding an oncogeni c protein of
the present invention. Exanples of a reporter gene which can be used-

i ncl.ude | acZ(0-gal act osi dase gene), chl oranpheni col acetyltransferase
(CAT), |uci fraressat gnpenhidractaor be detpuminashibdagseknewkatdtined 25ing
phosphat ase, Green fluorescent protein (G-P) and P-I|actamase. 47 By

det er mi ni ng NarEhgxpuhvboidizatdpor t BT -feheepioglen PCR: g., nRNA and
protein) using a known nethod, a test conpound which increases the anount
of the reporter gen€hpratpveitscaf perressliont ef as MRNEoRPBUPRI COBWRIEHI i ng
(particularly, pronnping) 5 pronoter or enhancer activity of a protein of
t he present PY fditiddgationein aggordarsifpolitd §r dWokPngcéRpessi é8Sof a
protein _of the present invention. On the contrary, a test conpound which
reduces 1 he ACa6EoRhef e pfaticgefe TSithatdc lesahitnd ddt dtalegulas a
conpound controllin particularly, inhibiting) pronoter 10 or_ enhancer
activity of QProGefiof - tFEOpPakdft a1 nv@ﬁtlfiﬁﬁrlin.g Harbor Lab 3 E¥gffound

i nhi biting es&&Fss ion of a protein of the present invention. A test
conmpound ma ‘as descri bed above.

: Specifically, theamount of anmRNAencodinganoncogenic
proteiﬁ of the present. invention is determined according to a

10 known method, i. e., by contacting an RNA extracted from a cell
with a polynucleotide of the present invention or its part or

an antisense polynucleotide of the present invention and then
measuring the amount of mRNA bound to a polynucleotide of the
present invention or its part or an antisense polynucléotide

15 of the present invention. A polynucleotide of the present
invention or its part or an antisense polynucleotide of the
present invention can be labeled with, for example, a
radioisctope or dye to facilitate determination of the amount

of mRNA bouhd to a polynucleotide of the present invention or

20 itspartoranantisensepolynucleotide of the present invention.
| Examples of a radioisotope include %?P and °H, and examples of
a dye include fluorochromes such as fluorescein, FAM (PE

- Biosystems Inc.), JOE (PE Biosystems Inc.), TAMRA {PE Biosystems
Inc.), ROX (PE Biosystems Inc.), Cy5 (Amersham Inc.) and Cy3

25 (Amersham Inc.).
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A vector conprising a reporter gene can be constructed 15 or assayed by a
known techni que (For exanple,. see nolecular Biotechnology 13, 29-43,
1999): Since a conpound inhibiting expression of an oncogenic protein of
t he present invention can inhibit biological activities of an oncogenic
protein of the present invention, 20 it is useful as a safe and | owtoxic
medi cal drug for inhibiting biological activities of an oncogenic protein
of the present invention. Specifically, it is useful as a prophylactic or
t herapeutic drug for, a cancer such_as pul nonary cancer, renal_ cancer,
hepatic carci noma, TohaBRETE ofeth MBHR § dELREBINCDBY LN sER TRAREer
prostatic cancel£r¢ gastric %gn er, blaggir_cancerD 48 breast cancer,
cervical caffer®™VeofdhFEaiecaht® | ar Cetal e FPNBNES Hithcf e &SV ESNCer

particularly cervicaL cancer.. A coggound or, its salt obtaiﬂgd sing a

screeni ng mETROFCTOPTRTT &84 MYk MEagPrihE TheeaBatnt RfeftPh B2 f or

exanple, 5.a ound sel ected fromthe. group consisting of a peptide, a

proggi s r?ar{]?@gﬁﬁl&@t E&fﬁov:j}aj&ileg%té%tfffe%e ﬁﬁﬁ%}tﬁﬁff&gw r?téﬁﬁgfi on’
roduct ,; a xtract, .a _plant extract, .an iLmal -tissue extract an

bl asma. ' salt fof® 1 “RASGHRGE Bk nisd et id8sef hEaPF e S1E SAICASE Hpept | de

derived fromgn ogggggpjc 10 protein of the present invention. Wen using a

conpound obtai Re using a screening nethod or screening kit according to

the present inventi s_t t]G. Qr. praphylactic ent, it
can be used as usual. %%F g%??%%ﬁé?uég?%§§§$Vké§aﬁgg'§%ﬁégfg%%éﬁggﬁprising

a protein OmeNA encoding an oncogenic protein of the present invention can

be selected as a compound promoting expression of an oncogenic
10 protein of the present invention, while a test compound which
reduce the amount of an mRNA encoding an oncogenic protein of
the present invention can be selected a compound inhibiting
expression of an oncogenic protein of the present invention.

The present invention also provides
15 (ii) a method for screening a compound promoting or
inhibiting promoter activity comprising determining and
comparing a reporter activity when culturing, in the presence
or absence of a test compound, a transformant obtained by
transforming with a recombinant DNA in which a reportér gene
20 is ligated to the downstream of a promoter or enhancer domain
for agene encoding anoncogenicproteinof thepresent invention.
Examples of a reporter gene which can be used include
lacZ(ﬁ-galactoéidasegene),chloramphenicolacétyltransferase
(CAT), luciferase, growth factors, P-glucuronidase, alkaline

25 phosphatase, Green fluorescent protein (GFP) and f-lactamase.
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15 the present invention, it can be prepared as a tablet, a capsule, an
elixir, a mcrocapsule, a sterile solution and a suspension. A dose of the
conpound or its salt depends on various factors such as its effect, a
target disease, a recipient and a delivery route. For exanple, in oral

adm nistration of a 20 conpound inhibiting expression of a protein of the
present invention for treating a cancer, its dose is about 0.1 to 100 ng,
preferably about 1.0 to 50 ngy, nore preferably about 1.0 to 20 ng per day
to a normal adult (weight: 60 kg) . In parenteral admnistration, although
a dose of the corrpoﬁhd?%twéﬁ@gn@ntlz% ampunsust f actaRes tetcEers RYod8Etpi ent
and a target disease, its 49 dose is suitably about 0.01 to 30 ny,
preferably alfouf- o *RN¥pandprageinhusipges papn ynedbode DLest@POURE per day
by intravenous, injection when a conpound inhibiting expression of a
protein of ¥HEDIRSEASIHTRAGFERNESCRIRCNTRETETF £6Na BFOANEF ERIuPe 5
(weight: 60 kg) for treating a cancer. For another aninmal, an anount
converted t ;HLa/EEHhRS G COBPRYNFEPIBECddiNai RBTteFularyy, RroRpPtdngan
oncogeni ¢ protein of the present invention An antibody of the present

i nventi on cdFEREEET PEaPMPNFRE oAt ¥ Gh Vncd i iy Stleiti o PHHE br esent
invention, so that 10 it can be used for assaying the oncogenic protein of

the present iHAEAPBN b-rf-a T2&(COTBPHPR &K CMBE}RY EEPEPFS AN RS SRRty Psandwi ch

i mmuni ty neasuring nmethod. Thus, the present invention provides (i) a
b 0cess 1 or SELSPRESSHE LTS pPBCBFACBEERRE: A1 BB IR TSGR on i n a

test sol uti Ornecfu%répsrilzl'fela Qﬁoﬁr@? o%ttetpés rgLorter gene product can be selected

as a compound controlling (particularly, inhibiting) promoter
10 or enhancer activity of a protein of the present invention, i.
e., asaccompoundinhibitingexpressionofaproteinof thepresent
invention.
A test compound may be as described above.
A vector comprising a reporter gene can be constructed
15 or assayed by a known technique (For example, see Molecular
Biotechnology 13, 29-43, 1999). |
Since a compound inhibiting expression of an oncogenic
protein of the present invention can inhibit biological
activities of an oncogenic protein of the present invention,
20 it is useful as a safe and low-toxic medical drug for inhibiting
bioclogical activities of an oncogenic protein of the present
“invention. Specifically, .it is useful as a prophylactic or
therapeutic drug for a cancér such as pulmonary cancer, renal
cancer, hepatic carcinoma, non-small cell pulmonary cancer,

25 ovariancancer, prostaticcancer, gastriccancer, bladder cancer,
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conpetitively reacting an anti body of the present invention with the test
solution and a | abeled protein of the present invention and then
determ ning a proportion of the | abeled protein of the present invention
bound to the antibody; and 20 (ii) a process for assaying an oncogenic
protein of the present invention in a test solution conprising the steps
of simultaneously or sequentially reacting the test solution with an
anti body of the present invention insolubilized on a carrier and another
| abel ed antibody of the present _invention _and then 25 determ ning an
activity of RHIFESELFOCeRg SEFERCad FARE L5 FALRESFAbICPNERY, EEFERRICANFATL he
assay described in éii , It is.desirable that one antibody is an anti body
recogni zi ng e PRECEFAT HuSANESEn PBRELGRIAIT YCEEEL A2 bf CAIHETr esent
i nvention, while the other g anti body is an antibody reacting with the
C-terminus in an ohEGYBRAYRA BFottsi T2 1F OPht b eeHid RRFERENSAY "&ERBR0CI onal
antibody to an onco eni%,gro %Ln of the _Eresent i nventi on can be used for
assayi ng an OntoheHr Dot &1 tRBPRIRE ST LREFREIRVBAY %5 69T §ECERLFon usi ng,
for exaqple, tgssue &0 itainipr_gi Fgﬁ t hese purgoses, an anti body nol ecul e
itsel f can DHECURRY GELIEFEER nFI &RF, IEFR-CRBSY 3T 1RRPT BrPERiT Ferafti on of
t he antibod%F_ ggcule can be gsgd. Ther e gre noép%gticular restrictions to
a procedur e F8FBss Ay iKY AFPEAEEgERTECHPAt ePn P HOREIHr ESBRPUFweft i on
using 15 a anti?og of _th resent jnvention, and.it may be any_procedure
wher eby t heq’:ae Vit %‘/O%np]é?fﬁ‘gcddﬁ St gee’fr}cr@rcr%anﬁ lﬁ}&?ﬁar%‘itﬁ@ﬁg' ah
animal-tissue extract and plasma. A salt of the coﬁpound may
be as described for a salt of a peptide derived from an oncogenic
10 protein of the present invention.
When uéing a compound obtained using a screening method
or screening kit according to the present invention as the above
therapeutic or prophylactic agent, it can be used as usual. For
example, as described for a medicine comprising a protein of
15 the present invention, it canbe prepared as a tablet, a capsule,
an elixir, amicrocapsule, a sterile solution and a suspension.
A dose of the compound or its salt depends on various
factors such as its effect, a target disease, a recipient and
a delivery route. For example, in oral administration of a
20 compound inhibiting expression of a protein of the present
invention for treating a cancer, its dose is about 0.1 to 100
mg, preferably about 1.0 to 50 mg, more preferably about 1.0
to 20 mg per day to a normal adult (weight: 60 kg). Inparenteral

administration, although a dose of the compound depends on

25 various factors such as a recipient and a target disease, its
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conpl ex corresponding to the ambunt of 6n antigen (for exanple, the anount
of a peptide) in a neasured solution can be detected bychem cal

or physi cal’'neans and a desiredval ue can be cal cul ated 20 using a standard
curve plotted using the standard solution containing a known anount of the
antigen. For exanple, nephelonetry, a conpetition assay, an

i mmunor adi onetric assay and a sandwi ch assay are suitably used,

andi nternsof sensitivity andspecificity, a sandwi ch assay descri bed bel ow
is particularly 25 preferable. 51 Exanples of a l|abeling agent used in an

assay usi ng §ehis JHpablygabeited-anL Fﬂci%a'a aPJF%\fcﬁ?ﬁbé-é’t sheit ShlehPyme, a
fluorescent substance and a | um nescent materi al . nEIQs of a
r adi oi sot ope¥i RE{ pgeePrafprably ghout Q. Hog{ymeg P da MOMFRESBOVUE g
stabl e enzyne exhibiting a | arge égeC|f|c activity is prﬁferable
i ncl udi ng 0 2PG&CAAPBSYRAAS & COPgRRL drdiPdsing exglese A phos prRLSLs,
peroxi dase and mal at e dehydrogenase. nBIes of . a quorescgnt SEEstance
i ncl ude fl U(?rfesté'&mpﬁésﬁﬂﬁ 1RY LRI dishi LBEGEFAtY BLaHHPes
| um nescent natealal % include lumnol, lumnol derivatives, lucif erin
and | uciyeni WELAPEF ot KIAVEW ﬁr§9E%%?nanﬁ§/n‘B%rus§8rfad‘r° eﬁd?‘?fd“aaln &Rt i body
or-antigen with a |l abelin %ggnt AF an% &@ i body. Qﬁ
i nsol ubi | i zEF WS nGOPRYST ds§PpERbrOT d H@ya The %ﬁﬂs 74 commonl y
used for 15 jnsol ubilizing or imobi tide or enzy Exanpl es
uoed for | IoMIRRAE bhoT e oTR ALY . PEE R Ee Ol SH R cF
An antibody of the present invention can spec:.flcally
recognize an oncogenic protein of the present invention, so that
10 it can be used for assaying the oncogenic protein of the present
invention in a test solution, particularly an assay by sandwich
immunity measuring method.
Thus, the present invention provides
(i) a process for assaying an oncogenic protein of the
15 present invention in a test solution comprising the steps of
competitively reacting an antibody of the present inventionwith
. the test solution and a labeled protein of the present invention
and then determining a proportion of the labeled protein of the
present invention bound to the antibody; and
20 (ii) a process for assaying an oncogenic protein of the
present invention in a test solution comprising the steps of
simultaneously or sequentially reacting the test solution with
an antibody of the present invention insolubilized on a carrier

and another labeled antibody of the present invention and then

25 determining an activity of the labeling agent on the
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dextran and cel l ul ose; synthetic resins such as pol ystyrene,

pol yacryl am de and silicones; and glasses. In a sandw ch assay, an

i nsol ibi | i zed nonocl onal 20 antibody of the present invention is reacted
with a test solution (first reaction) , and then reacted wi th anot her

| abel ed nonocl onal anti body of the present invention (second reaction)
Then, an activity of the | abeling agent on the insolubilized carrier can
be determ ned to assay the anpbunt of a protein of 25 the present invention
inthe test solution. The f irst and the 52 second reactions may be
conduct ed i ATSRéuPelBFed CGrdArr- sinul taneously or sequentially. A labeling
agent and an insolubilizing nmethod may be as described above. In an
immunity nmeasuri ngtfhetigods &Y riipserd@sawi e hiiddsayt 1% desifeblRebl@Sary 5 to
use only one anti body for a solid phase or for labeling, but a mxture of
two or nore °&%t PRBHRAY 8y 2BARISRPWoFECPHRL 1INt SheeN TS HPIOV A an
measurenment sensitivity. In determ nation of an oncogenic protein of the-
present i nPEFCEERIBYPEL SARIRIEc RrasRERF itc dRIRAGL Y t'HE- Y5 &88nPt®%ent i on,
10 nonocl onal apti bodi es of the present invention used in the first and the
second reactiSAEORE bF efRrbiAPOos FEBAFLRY Nt Fthg e [iFFEYBHE 7t2%to which
the oncogenic protein of the present invention (s bound. Specifically, in
terms of antdFGGEBSC BEY S OEhEne | PETSHHd ‘PRENELYdnd reacti ons, when the
anti body used 15 iq%the S cong reaction recogni zes the C—terniQUﬁhin t he
oncogeni ¢ prot ei n OfFNTREBPES M IRPENEP o TWEISREF IR UL i ™t he first

reaction i s _an an%Lbod% whi ch recogniags a sit.e other than.the ,
present invenhtion can be uSed for assaying an oncogenic protein

of the present invention or detection using, for example, tissue
10 staining. For these purposes, an antibody molecule itself can
be used, or alternatively, an F(ab'),, Fab' or Fab frac¢tion of

the antibody molecule can be used.
There are no particﬁlar restrictions to a procedure for
assaying an oncogenic protein of the preéent invention using
15 an antibody of the present invention, and it may be any procedure
whereby the amount of an antibody, antigen or antibody-antigen
complex correspoﬁding to the amount of an antigen {(for example,
the amount of a peptide) in a measured solution can be detected
bychemical orphysicalmeansandadesiredvaluecanbecalculated
20 using a standard curve plotted using the standard solution
containing a known amount of the antigen. For example,
nephelometry, a competition assay, an immunoradiometric assay
andasandwichassayare suitébly used, andinterms of sensitivity
énd specificity-, asandwichassaydescribedbelowisparticularly

25 preferable.
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C-termnus, for exanple the N-term nus. A nonoclonal antibody of the
present invention may be 20 used a neasurenent system other than a

sandwi ch assay, such as " a conpetitive assay, inmunonetry and nephel onetry.

In a conpetitive assay, an antigen in a test solution and a | abeled
antigen are conpetitively reacted with an anti body, the unreacted | abel ed
antigen (F) is separated fromthe bound 25 | abel ed antigen (B) (B/F
separation) and the | abel ed anount of 53 either B or Fis determned to
assay the antigen amount in the test solution. This reaction assay can be
conduct ed by a |i quithmpliessef adiadhed ingagens swdibh engrdayodsingsuskd as an
anti body and polyethylene glycol and a secondary antibody to the above 5
anti body are& usselimgBrRtespat athohuder aalrpdiniseiveds, byn acRBY™® Pphase
met hod where a inmmobilized antibody is used as the first antibody or the
first antibddyoresaerblsubrtaner aadd Lapiresend makriiddy Feampliamdbilized
antibody. In inmunonetry, an antjgen in a test solution and a 10

i mrobi | i zed afdigdsospeedpapeds {1 vEl 4Ly Edlvinchl aChi veRoRabhaee: of a

| abel ed antibod%i the solid and the |iquid phases are separated, or

al t er nat? veldy SFrldfti gy exhiditisg vt i 6AT9S SPeGEERY AFthVHY exBessive
anount of a | abeled antibody, a immobilized antigen is added to allow the

unreact ed | &F&itedakbeantinddyire M ng2Lactaeidbia d PraleATdnifA_R®t he sol id

and the |iquid_phases are separated. Then, the |abel unt in _either
phase is degﬁﬁﬁﬂﬁéa PBoﬁgg%RP%QNaEﬁﬁ?ﬁ@gﬁsﬁnﬁﬁﬁtm?%P??mggHgﬁ}°g§8Fﬁ?ion.

Examples of a fluorescent substance include fluorescamine and
fluoresceinisothiocyanate. Examplesofa luminescent'material
10 include luminol, luminol derivatiﬁes, luciferin and lucigenin.
A biotin-avidin system may be used for binding an antibody or
antigen with a labeling agent.
An antigen or antibody can be insolubilized using
physical adsorption, or using a chemical bond commonly used for
15 insolubilizing or immobilizing a peptide or enzyme. Examples
of a carrier include insoluble polysaccharides such as agarose,
dextran and cellulose; synthetic resins such as polystyrene,
polyacrylamide and silicones; and glasses.
In a sandwich assay, an insolubilized monoclonal
20 antibody of the present invention is reactedwith a test solution
(first reaction), and then reacted with another labeled
monoclonal antibody of the present invention (second reaction).
Then, an activity of the labelinglagent on the insolubilized
carrier can be determined to assay the amount of a protein of

25 the present invention in the test solution. The first and the
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Nephel onetry determ nes the anmount of an insoluble 20 precipitate
resulting froman antigen-antibody reaction in a gel or solution. Even
when the anmount of an antigen in a test solution is small so that a snall
anount of precipitate is formed, |aser nephelonetry utilizing |aser
scattering is suitably used. For applying the individual inmunol ogical
measuring 25 nmethods to an assay of the present invention, special
conditions 54 or operations are not necessary. Ameasuring systemfor a
protein of the present invention may be constructed in the |ight of conmon
condi ti ons #RFOBPertRBicEASNE nMEle Hendfeidisdiednethotike wireHera®deERest i ons
known to the skilled in the art. Detailsinthese 5 common techni cal
procedur es imulaneeunky | ar vaeHeeRt Fahlivews A ahebeldbabaent St an
literatures may be, for exanple, Radioi munoas say", ed. by Hroshi Irie,
Kodansha, pufisicdiedlizinprathedmey Bepmpirresdhpd 2bayg,, In 8 imgnifYoshi
Irie, Kodansha, 10 published in 1979; "Enzyme | mmunoassay", ed. by Eiji

| shi kawa etPeRSUTingMeLigibraing hISesHWdch ooy, 1TERS iRE MerSR6as¥ay, 2
nd Edition", ed. byEiji Ishi kawaetal ., 1|gaku-Shoin, published in 1982;
"Enzyme 1 nmbtoase AR1yaene EaFLbody fogf Sﬁglﬁiﬁhaﬁesﬂif lakglifg, but

| gaku- Shoi n, published in 1987; "Methods in ENZYMOLOGY", 15 Vol .70

(I munochem® & SEaM it §T @SAFRIHPILBF gy Rppsedgor, for instance,

(I munochem cal Techni ques(PartB));ibjd,,Vol.74

(I mrunochenmi ‘TREPELHR HRRESIFPE) %?Pfﬁ‘bﬁ‘f]\%’i'. 84 (I nmunocheni cal Techni ques

(Part D Sel ected | AII0353AYS )b of Bhdincofeha P INIPIEL S8 fgONN! aues

inventionbya sandwich assayaccording tothe present invention,
10 monocleonal antibodies of the present invention used in the first
and the sécond reactions is preferably antibodies having a
different site to which the oncogenic protein of the present
invention is bound. Specifically, in ferms of antibodies used
in the first and the second reactions, when thg antibody used
15 inthe secondreaction recognizes the C-terminus in the oncogenic
protein of the present invention, the antibody used in the first
reaction is an antibody which recognizes a site other than the
C-terminus, for example the N-terminus.
A monoclonal antibody of the present invention may be
20 used a measurement system other than a sandwich assay, such as
a competitive assay, immunometry and nephelometry.
In a competitive assay, an antigen in a test solution
anda labeled antigenare competitively reactedwithanantibody,
--the unreacted labeled antigen (F) is separated from the bound

25 labeled antigen (B) (B/F separation) and the labeled amount of
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20 Anti bodi es and CGeneral |Immunoa s say Methods) ); andibid., Vol.121

(I mmunoch' em cal Techni ques (Part |: Hybridoma Technol ogy and Monocl onal
Anti bodi es) ) (these have been published by Academ c Press). Wen
reduction in a |l evel of an oncogenic protein of 25 the present invention is
detected by assaying the level using 55 an anti body of the present

i nvention, for exanple, it leads to a diagnosis that the subject has a

di sease associated with insufficiency in the oncogenic protein of the
present invention or w |l probably contract the disease in future. 5 Wen
i ncrease i n 9-9P&FeP UF Fald Sﬁé@ﬁ’éh‘i‘%‘i FPoREPHY e AREIGRTLEBARENE e kPfon i s
detected, for exanple, it leads to a diagnosis that the subgect has a

di sease inle?é& B UthARY- - %é%@%ﬁ"%ﬁs?ﬁé C@ﬁlc%@éﬁpé%%?ayn JEHREE present
i nvention, includin ancers such pul nopnary, cance renal

hepatic 10 éﬁ}a& nBfke O%dﬁ’%ﬁafll S‘E:]éw‘qaiepﬁf‘ﬁﬁﬁﬁ Y Jcsar‘l‘c?’gfi agvaR i %Sﬁé’fer 15
prostatic cancer, _gastric cancer, bl adder cer, breast cancer cerV|caI
cancer, col GttRPL g%m ene gLygel @élﬁc%rs%ﬁ?d‘%ﬁﬁﬁc?%ﬁw 'y tg ﬁleerab

articul r, ceryical cance or. will probabl contract -t di sease in
Poture. S’ 505 5 F1RA b BLEACRTIEAOR o Ay %@%}sléf&léfgwdatseiﬁa
oncogeni ¢ pr te|n of resent inyv h as a

body f | uid € m??}é%‘{lghgf? AR nt%loaggres ntlﬁr'g?)%ﬁl |ar‘?g,1',16 gﬁrﬁﬁu body
colurm, used L Bul) 4 oA 020, 0150050 gl et LR BRI
antibody is a immobilized antibody.
In immunometry, an antigen in a test solution and a
10 immobilizedantigenarecompetitivélyreactedwithagivenamount
of a labeled antibody, the solid and the 1liquid phases are
separated, or alternatively an antigen in a test solution is
reacted with an excessive amount of a labeled antibody, a
immobilized antigen is added to allow the unreacted labeled
15 antibody to bind to the solid phase and then the solid and the
liquid phases are separated. Then, the label amount in either
phase is determined to assay the antigen amount in the test
solution. |
Nephelometry determines the amount of an insoluble
20 precipitate resulting from an antigen-antibody reaction in a
gel or solution. Even when the amount of an antigen in a test
selution is small sothat a small amount of precipitate is formed,
laser nephelometryutilizing laser scattering is suitably used.
For applying the individual immunological measuring

25 methods to an assay of the present invention, special conditions
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20 invention in each fraction during purification and anal ysis of behavior
of a protein of the present invention in a test cell. (4) Gene diagnostic
agent - A pol ynucl eotide or antisense pol ynucl eoti de of the present -

i nvention can be also, for exanple, used as a nucleic 25 acid probe for
detecting an abnormality (gene defect) in a DNA 56 or nRNA encodi ng an
oncogeni c protein of the present invention nmainly in a human. For exanple,
it is useful as a gene diagnhostic agent for injury, nutation or reduced
expression in the DNA or the nRNA or over-expression of the nRNA. 5 The
above gene RERRRISILSOnSiaAgrRtFsiopagareot ifdeasuriageivyséasdopsinaateieot i de of
the present invention can be conducted in accordance with, for exanple,
known Nor t héththepresenzhr YHH ion meoressems e edashbie  $9hyeif aommgs. 874- 879
(1989); Proceedjngs of the National Acadeny of Sciences of the 10 United
States of AfIdd&1Io08| ande oRgFas¥ess 22r0 Yieogaydividpgl @eihprs, “iten
reduction in expression of an MRNA s detected by Northern hybridization,
it |eads to %PHifdGAbIPRS kpAUR tondhsabi bEed hadhg ditsealBrtaksoéndtedewi t h

i nsufficjenc of an oncogeni c protein of the present invention or wll
probabl y° 15EREr heehrirelpsegeaures Mitldr B TR dPer2BkprRd&EVERYSf - an
MRNA is detected by Northern hybridization, for exanple, it leads to a

di agnosi s t FRY KELe8kFect probably has a .di sease i nduced by

over-expression of _the oncqQgenic protein of the present inventiqgn,
i ncludi-ng cancers 26“£%ch ié Bﬁ?ﬁ%ﬁ%ﬁy cﬁﬁ@er,qﬁénal ghcer ,© 3@?0
carci noma, "Radioimmunoassay”, ed. by Hiroshi Irie, Kodansha, published
in 1974; "Radicimmunoassay, 2", ed. by Hiroshi Irie, Kodansha,
10 published in 1979; "Enzyme Immunocassay", ed. by Eiji Ishikawa
et al., Igaku-Shoin, published in 1978; "Enzyme Immuncassay,
2™ Edition", ed. by Eiji Ishikawa et al., Igaku-Shoin, published
in 1982; "Enzyme Immuncassay, 3™ Edition", ed. by Eiji Ishikawa
etald, Igaku-Shoin, published in 1987; "Methods in ENZYMOLOGY",
15 Vol.70 (Immunochemical Techniques (Part A)); ibid., Vol. 73
{Immunochemical Techniques {Part B)); ibid., Vol.74.
(Immunochemical Techniques {part C)); ibid., Vol, 84
(Immunochemical Techniques (Part D: Selected Immunoassays)):
Q)_;I_.Q._, V0l.92 (Immunochemical Techniques (Part E: Monoclonal
20 Antibodies andGeneral ImmunoassayMethods)); andibid., Vol.121
(Immunochemical Techniques (Part I: Hybridoma Technology and
Monoclonal Antibodies)) {these have been published by Academic
Press).
When reduction in a level of an oncogenic protein of

25 the present invention is detected by assaying the level using
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non-smal | cel | pul ronary cancer, ovarian cancer, prostatic cancer, gastric ;
cancer, bl adder cancer, breast cancer, cervical cancer, colonical '
cancer, -rectal cancer and pancreatic cancer (in particular, cervica

cancer), or wll probably contract the 25 disease in future. 57 (5) Drug
contai ning an anti sense pol ynucl eotide An anti sense pol ynucl eoti de of the
present invention which conplenentarily binds to a pol ynucleotide of the
present invention (for exanple, DNA) and can inhibit expression of the 5

pol ynuol eotide (for exanple, DNA) is less toxic and can inhibit in vivo
activity of athénlpteedy Rfothe paepprEeMtvenfdent ifor erammks, pél Rada E8ti de of

the present invention (for exanple, DNA). Thus, it is useful as a

prophyl acti & st agmesapetibpt BRentultisct fagi seddachPRIRTIRLAGPEr ¥ékPr essi on

of the protein of the present 10 invention, for _exanple, a cancer such as

pul nonary caftRTTiFARAFY 1RePNCORHG R CT Pibirle RiGFesHaiNveRELPPul nonar y
cancer, ovarian_cancer, prostatic cancer, gastric _cancer, bladder cancer,
breast cancett YcervPEPaRbnGAPErastohfie i eaRCer? fUEYER- cancer and

pancrea tic cancer._ 15 Wen using the anti sense pol ynucl eoti.de as, the above
prophyl attic or thelBpRAfFESagRAR 3 tESAMT 8B AIEPYARIYSERRT tB8n be

formul ated as described for the above pol ynucl eoti de of he present

| nvention. FREEHMIPIEREICRhtS OBSHIREN 1100 ESemPoer o 1indEdR b8 220

orally or paJ.ent erally_adm nistered.to a human or, manmal ,(gdogcedexggpl e,

rat, rabbit, REE5pi FPbovillfe, SERE SCHod 3hd Fofita§Tse

over-expressionof theoncogenic proteiﬁ of thepresent invention,
includingcancers suchas pulmonarycancer, renal cancer, hepatic

10 carcinoma, non-small cell pulmonary cancer, ovarian cancer,
prostaticcancer, gastriccancer, bladder cancer, breast cancer,
cervical cancer, colonical cancer, rectal cancer and pancreatic.
cancer {in particular, cervical cancer), or will probably
contract the disease in future.

15 Anantibodyoffhepfesentinventionmaybeusedtqdetect
an oncogenicprotein of the present invention present in a sample
suchasabodyfluidandatissue. Itcanbe alsouse‘d forpreparing
anantibodycolumnusedforpurificatimnofanoncogenicpr&teiﬁ
of the present inveml:ion, detection of a protein of the present

20 invention in each fraction during purification and analysis of
behavior of a‘prétein of the present invention in a test cell.
{4) Gene diagnostic agent

A polynucleotide or antisense polynucleotide of the
present invention can be also, for example, used as a nuclelc

25  acid probe for detecting an‘abnormality (gene defect) in a DNA
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The anti sense pol ynucl eoti de can be adm nistered as such or in conbination
with a physiologically acceptable carrier such as an adjuvant for
pronoting intake, using a gene gun or a catheter 25 such as a hydrogel
catheter. 58 A dose of the antisense pol ynucl eotide varies depending on
many f actors such as a target disease, a recipient and a delivery route,
and is, for exanple, about 0.1 to 100 ng per day to an adult (weight: 60
kg) when an antisense nucl eotide of the present 5 invention is locally

adm nistered to an organ (f or exanple, liver, lung, heart and kidney) for
treati ng a CanNRRYA epgedheg A NCRFRNIEPrakdise OfotmmbEREdRt d&VERRLPR used

as a diagnostic _nucleotide probe for determ ning the presence of an
oncogene DNAadnhlyHe phesamt Faveremphc Atad sy dY 2agepe dipgngpti€s
expression status. The present invention also provides (i) a double strand
RNA conpri sidg§na Paf t-roRrEn "INATLeRCIUIrRELEC P rIPERASSPT tiFe TR d8¥neT
invention or an RNA conplenentary thereto; 15 20 (ii) a drug conprising

t he doubl e $PEaRENERNRE ONHerR*REFEEHPT atle, EhS MENAA ri bozyme conprising a
part of an RNA encoding a protein of the present invention; and (iv) a drug
conprisithg the ri boZyRredPomfeEengoHPEnest andsS R 3 R Y UN&OTAHer PEr ence

nmet hod) L ) , .
antisense polynucleotide of the present invention can be

conducted in accordance with, for example, known Northern
hybridization or PCR-SSCP (See, Genomics, Vol.5, pp.874-879
{1989); Proceedings of the National Academy of Sciences of the

10 United States of America, Vol. 86, pp.2766-2770 {1989)}).
For example, when reduction in expression of an mRNA
is detected by Northern hybridization, it leads to a diagnosis
that the subject has a disease associated with insufficiency
of an oncogenic protein of the present invention or will probably

15 contract the disease in future.

When over-expression of .an mRNA is detected by Northern
hybridization, for example, it leads to a diagnosis that the
- subject probably has a disease induced by over-expression of
theoncogenicproteinofthepresent invention, includingcancers
20 such as pulmonary cancer, renal cancer, hepatic carcinoma,
non-small cellpulmonary cancer, ovarian cancer, prostatic
cancer, gastric cancer, bladder cancer, breast cancer, cervical
cancer, colonical cancer, rectal cancer and pancreatic cancer
(in particular, cervical cancer), or will probably contract the

25 disease in future.
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and the ribozynme can inhibit expression of a-polynucleotide (for exanple,
DNA) of the present invention as in the above antisense polynucleotide and
can inhibit in vivo activities of an oncogenic protein or polynucleotide
(for exanple, DNA) of the present 25 invention. Thus, it is useful as a
prophylactic or therapeutic .59 agent for a disease induced by

over - expressi on of the oncogenic protein of the present invention, for
exanpl e, a cancer such as pul nonary cancer, renal cancer, hepatic
carcinoma, n n snall cellp uInDnaréEcancer varian cancer, prostatic

cancer, gasticPTBENCRAtAHIAGIBP RRARERFSHPOI¥PUICIREee cervical cancer,

col oni cal cancer rectal .cancer ncreati c.cancer articularly

cervical cancer. Th%“d%ﬁﬂﬁ§n§?r31 q%%iGEEﬁ %é”ﬁ&gFgﬂEﬁF lﬁﬁSBG&%ﬂ on the
basis of the_se uenc cleotld nt, 10 invention in
ooy dance. A LR REAR A0S : A CSe Rag it ng e e p. 44,
2001). The r.i boz be de produced on the

pol ynuc! eot 433 lf”P.e re %mi%@ﬁ%f LR o xbER3ER0R anbhe et hod
(See, f exa NDS |n Nblec Iar Lcin Vbl 001).

For - exanple ugle% ?é uEgﬁamBy fl |ngga ﬁ%%n rfﬁ%%@ﬁé 6bégpart of

an R encoding, g, S o%ftw%trﬁrcsmtf LIVEALLE: MIEXSIRIS ofol e part

of an RNA encodlng a pr esent

Nl A e S R W

or the ri bo%@%,aj?t 1@6useful as a prophylactic or therapeutic agent for
adisease inducedbyover-expressionof theproteinof thepresent

10 invention, for example, a cancer such as pulmonary cancer, renal
cancer, hepatic carcinoma, non-small cellpulmonary cancer,
ovariancancer,prostaticcancer,gastriccéncer,bladdercancer,
breast cancer, cervical cancer, colonical cancer, rectal cancer
and pancreafic cancer.

15 When using the antisense polynucleotide as the abqve
prophylacticortherapeuticagent,theantisensepolynucleotide
can be formulated as described for the above polynuclectide of
the present invention.

The formulation thus obtained is less toxic and can be

20 oraily or parenterally administered to a human or mammal (for
example,rat,rabbit,sheep,pig,bovine,cat,dogzﬁuimonkey).

The antisensepolynucleotide canbe administeredas such
or in combinationwith a physioclogically acceptable carrier such
as anadjuvant for promoting intake, using a gene gunor acatheter

25 such as a hydrogel catheter.
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above prophylactic or therapeutic agent, it can be fornulated and
adm ni stered as descri bed for the antisense pol ynucl eotide. (6) Medical
drug conprising an anti body of the present invention 25 An. antibody of the
present invention capable of 60 neutralizing cancerization activity of an
oncogenic protein of the present invention can be used as a prophylactic
or therapeutic drug for a disease induced by over-expression of the
oncogenic protein of the present invention, for exanple, a cancer such 5
as pul nonary cancer, renal cancer, hepatic carcinom, non-snall 10

cel | pul ronary cancef doset Bie eRhternspoLyniiGleotifesrrigadencadingncer

bl adder cancer, breast cancer, cervical cancer, colonical cancer, rectal
cancer and pﬁﬁﬁﬁ%%ﬁ?%?Qﬁﬁﬁﬂﬁhas%ﬁﬁ¥§%ﬁﬁ%ﬁQQf%u%ﬁﬁQﬁﬂleBEﬁBQPde%ﬁgeﬁﬁove
prophylactic or therapeutic drug for the disease_conprising the antibody
of the preseffiisveRti bhr 8% eFaRYeal BYOBE G &Rt é?%mrgypﬁa 77 t%PEd to a
human or mammal_ (for, exq&y rat, rabbit, sheeE 8 ovi ne, cat 0g
and nonkey) 2H&ts{iegioht: kghghgngaﬁﬁglgﬁng?ngg %ﬂ H%%?BﬁPFéFESSBEage form
15 of pharmaceuti cal i.tion., A dose may var ependi n vari ous
factor o B i Padip G LV 4 st Srrd Bage SL o8, ML GRETaHE - HYBFY vory

o 10 mal kg, LiRse BEPaEer %le’l%eﬁe?%%?%%%éﬁ E:%e?:%ﬁ?%o%y o the. pr osent
invention for a dosg 0 about Q five % nes a._ 9{ pre qg%gg% one to-
three times a day.  PFRSHE- s ?5‘6’1 Sﬂ'ﬁ?ﬁ’ S]TYQPSE BY IR EPAVRR TS
inje¢ti0n' as a diagnostic nucleotide probe for determining the presence
of an oncogene DNA of the present invention in a tissue or cell
10 or its expression status.
The present invention also provides
{i) a double strand RNA comprising a part of an RNA
encoding a protein of the present invention or an RNA
complementary thereto;

15 {ii) a drug comprising the double strand RNA;

when appropriate,

(iii) a ribozyme comprising a part of an RNA encoding
a protein of the present invention; and

(iv) a drug comprising the ribozyme.

20 ThesedoublestrandRNA(RNAi;RNAintefferencemethod)
and the ribozyme can inhibit expression of apolynucleotide (for
example, DNA) of the present invention as in the above antisense
polynucleqtideandcaninhibitinvivoactivitiesofanoncogenid

protein or polynucleotide (for example, DNA)} of the préesent

25 invention. Thus, it is useful as a prophylactic or therapeutic

-



I n another type of parenteral or oral admnistration, a dose simlar to

t hat descri bed above may be enployed. If a synptom is particularly severe,
a dose may' be further increased, .25 depending on the synptom 61 An

anti body of the present invention can be adm nistered as such or as an
appropriate pharmaceutical conposition. A pharnmaceutical conposition used
for the above adm nistration conprises the above antibody or its salt and
a pharmacol ogically 5 acceptable carrier, diluent or excipient. Such a
conposition is provided as a dosage form appropriate for oral or

parent eral aggmtnion agtiisense Speickdal PYer eefsIsed opfofat ke APESIENdR f or
oral admnistration include solid and |iquid dosage forms including 10
tabl et such rEotedlgaet ddet paesant cinvand ipn) | fee care@leab? c1yncerpsPrh
granul e, powder, capsule such as soft capsule, syrup, enulsion and
suspensi on. ESURMLEPIEGYIESICEre S8 Iptalre L RA td kIR NEFGe &9~ SEAYL
conprises a carrier, diluent or excipient conmonly used in the art of

phar nacy. Bd@ipPadnenany eapesior WL BEPIER TS TRE LEARee Ty 98L& C| act ose,
starch, sucrose and nmagnesi um stearate. Exanples of a conposition for
parent eral &RACATst rAAET | RIGRFe AAFeHilec FRBAC BN CETEUPHOSICBRFFT Exanpl es
of an‘injectigon include an intravenous injection, a subcutaneous
injection, &PLoPACRACUEHNESus FRTERY i GRANCER i3tT aRAREEPATLF nj%8CCFEN and an
20 intravenous drip injection. Such an injection nmay be prepared by a
known netho&PIF&FUEQE%%I%ErW%F%&i§§BF9an, suspendi ng or enul sifying the

above antibody or its salt _in a sterile agueouys
' y The double strandeRNA carglljae gesigned and produced on

the basis of the sequence of the polynucleotide of the present
10 invention in accordance with a known method (See, for example,
Nature, Vol.411, p.4%4, 2001).

The ribozyme can be designed and produced on the basis
of the polynucleotide of the present invention in accordance
with a known method (See, for example, TRENDS in Molecular

15 Medicine, Vol.7, p.221, 2001). For example, it can be produced
by ligating a known ribozymeto a part of an RNA encoding a protein
of the present invention. An example of the part of an RNA
encoding a protein .of the present invention is a part (RNA
fragment) near a restriction site on the RNA of the present

20 invention which can be digested by a known ribozyme.

When using the double strand RNA or the ribozyme as the
above prophylactic or therapeutic agent, it can be formulated
and administered as described for the antisense polynucleotide.
{6) Medical drug comprising an antibody of the present invention

25 An. antibody of the present invention capable of
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or oily liquid commonly used for an injection. Exanples of an aqueous
liquid for injection include saline and an isotonic 25 solution containing
gl ucose or other adjuvants, which may be 62 conbined with an appropriate
sol ubili zing agent including alcohols such as ethanol; polyols such as
propyl enegl ycol- and pol yet hyl enegl ycol ; nonionic surfactants such as

pol ysorbate 80 and HCO 50 (pol ybxyethylene (50 nol) adduct of hydrogenated
5 castor oil) . Exanples of an oin liquid include sesanme oil and soybean
oil, which na tral 0 i .squPili%in such_as enz%
benzoate and DeRZyr anéﬁSFer%ﬁa?ﬁfbéF ohtth Iﬁ?%ﬁ%ﬁ%&&ﬁgfaEﬁ%? gy
filled in a riate a pposi t o ed f.or cta
adnlnlstratﬁg% ?% 6?%65P§8ng nﬁ??ﬁ?ﬁf%ﬁ??ﬁﬁa%ﬁ%% %ﬁﬁﬁQﬁﬁﬁ%?ﬁaﬁqﬁ§1§alt with
a conmon suppos] or. or_ parenteral eutical

cormpost (i on 4 E8h . APSEe TRRuI Ry s eaasra?SSlPﬁ ‘?nfr%u. FEAMEHIE a dose
of an activy e es_of .such un|t sage orm 1include
tablet, pil Ip%dcgaé%éugk n]pergﬁggk Iﬁavrrepnu ) a%(a sup (?gl t'ory I]L%erEﬁcﬁ%umt

d f | | 00 f th
0sage for My Ll At §rga%af§na: P ganetaldy Bl 200, rmal, Lo aboys

ant i body" R g, ”"Whi "¢ "anot her

dosage formé—‘él ?u VgnAP%EQné Fe?r}CQa;%ezt oaéoc%“c% C%H%%Sr' E}in%%l@ay

cont ai n ot her gredien ong ag ey resu esirabl e

interaction r?c%r, REINI Sé)r{@éwndﬁgeé{\ég hcgﬁgeﬁnt IRody ai [

transferred anlna The present 1 nVventron provides” a non- Riman mamal , for

exanpl e, a "dnhogk.Ln" @‘{HJ@, hayt g & NAengodi BAnBreatic cancer,

particularly cervical cancer.

10 The above prophylactic or therapeutic drug for the
disease comprising the antibody of the present invention can
be orally or parenterally administered to a human or mammal (for
example, rat, rabbit, sheep, pig, bovine, cat, dog and monkey)
as such, i. e., as a solution or as an appropriate dosage form

15 of pharmaceutical composition. A dose may vary depending on
various factors such as a recipient, a targef disease, a symptom
and a delivery route, and may be, for example, generally 0.01
to 20 mg/kg, preferably 0.1 to 10 mg/kg, more preferably 0;1
to 5 mg/kg of the antibody of the present invention for a dose,

20 about once to five times a day, prreferably one to three times
aday. Itcanbesuitablyadministeredby intravenousinjection.
In another type of parenteral or oral administration, a dose
similar to that described above may be employed. If a symptom
is particularly severe, a dose may be further incraased,

.25 depending on the symptom.
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human-deri ved oncogenic protein of the present invention ,25 (hereinafter,
referred to as "an oncogene DNA of the present 63 invention") or its

vari ant DNA. Specifically, the present invention provides (1) a non-hunan
manmal havi ng a human-derived oncogene DNA of the present invention or its
variant DNA ("knock-in" 5 animal); 10 (2) the "knock-in" animal in which
the non-human mammual is a rodent; (3) the "knock-in" nmouse or rat in which
the rodent is nouse or rat; and (4) a reconbinant vector conprising the
human-derived oncogene DNA of the present invention or its variant DNA

whi ch can be expr efgrseatirbp@m@f §bA-DFeFent maveak loncasheRdimiserar havi ng
a human-derived oncogene DNA or its variant DNA of the present invention
(her ei naf t er3s BYChePEra2 Bt ARRSCPEIiPNA PRAFEIEUYdGaAnCAEPODILIHE pResent
invention") -can be produced by transfer-ring a desired DNA to an

unfertilizedhéggacgutesal |coreasapdon asesef At orhe agevfi EMinismR AR udi ng
their initial cells, preferably in an enbryogenesis stage in devel opnent
of the non- RATRELAEMERE BPVErIRTIROAYR%et BF 8BLY and? BhR¥Rgferlei9igadiliigl e cel
or fertilized egg cell and generally up to the 8-cell phase) hy an
appropriate 2 %631§1Rﬂ¥ré§ra AP pHESHPACE E et 2 aFPSAHtPBal pul se

nmet hod, |ipaofection, aggregation, mcroinjection, a particle
is provided a8 a dosage form appropriate for oral or parenteral

administration.
Specifically, examples of a composition foxr oral
administration include solid and liquid dosage forms including
10 tablet suchas sugar-coatedtablet andfilm-coatedtablet), pill,
granule, powder, capsule such as soft capsule, syrup, emulsion
andsuspension; Suchacompositionisprepéredbyaknownprocess
and comprises a carrier, diluent or excipient commonly used in
the art of pharmacy. Examples of a carrier or excipient for
15 tablet include lactose, starch, sucrose and magnesium stearate.
Examples of a composition for parenteral administration
includeaninjectionandasuppository. Examples of aninjection
include an intravenous injection, a subcutaneous injection, an
intracutaneous iniection, an intramuscular injection and an
20 intravenous drip injection. Such an injection may be prepared
by a known method; for example, by dissolving, suspending or
emulsifying the above antibody or its salt in a sterile aqueous
or oily liquid commonly used for an injection. Examples of an
aqueous liquid for injection include saline and an isotonic

25 solution containing glucose or other adjuvants, which may be
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gun nethod and a DEAE-dextran. By the DNA transfer nethod, a 25 desired
foreign DNA of the present invention may be transferred 64_ to a somatic
cell,:livi'ng organ or tissue cell for using it in cell culture or tissue
culture. Furthernore, the cell can be fused,with the above germ nal cel

by a known .cell-fusion process to produce a DNA transferred animal of the
present invention. 5 Exanples of a non-human mamral i ncl ude bovi ne, pig,
sheep, goat, rabbit, dog, cat, guinea pig, hanster, nouse and rat. Anobng
these, preferred is a rodent, particularly nouse (for exanple, a pure line
such as a C57TBIiGest mdith amd aprDBAZisteaisnlubhbizindydgdrd [invdusidol as a
B6C3F1 strain, a BDFl1 strain, a B6D2F1 strain, 10 a BALB/c strain ad an ICR
strain) or rakcqods exadnpiseetMinlyr poardl SBudbeeasryiisneat verhasds and

bi ol ogi cal cycles are relatively shorter in the light of producing a

di sease ani RALYSFIEEnaaty¢el carnpentasiunfagtants sudhaarepolispmdates of a
reconbi nant vector which can 15 be expressed in a mammual maybe, in -
addition to §herastie SRofRrtuitsyethuhnae, (58 mebaaddacy afi Rydrqeaatedan
oncogene_derived froma hunman of the present invention refers not to a DNA
of a homdl ofifStoF ahl) onEsgBREe DPItHE Opt BIdsipneitidsnsssimesy ekt and a
non- human manmal , 20 but an artificially nutated one. A variant DNA of the
present i nvetft¥REAnEY b ChhBAE Y Tampddedne b e SoDNAL biZ e agiea§ent

i nventi on whose original nucleotide sequence has been varied (for exanple,

mut ati on) sURHFrads PORXIRRAIRT teaBnE PSR 23T AL, - et dpigRtHPD thus

prepared i1s generally filled in an appropriate ampule. A
suppositoryused for rectal administration is preparedbymixing

10 the above antibody or its salt with a common suppesitory base.
The oral or parenteral pharmaceutical composition is

conveniently prepared in a dosage form suitable for a dose of
anactivelingredient. Examplesofsuchaunitdosage forminclude
tablet, pill, capsule, injection {(ampule) and suppository.

15 Each unit dosage form preferably contains generally 5 to 500
mg of the above antibody. in particular, an injection contains

5 to 100 mg, while another dosage form contains 10 to 250 mg.

Each of the above compositions may contain other active

ingredients as long as they result in undesirable interéction

- 20 when being compounded with the antibody.
{7) DNA transferred animal

. The present invention provides a non-human mammal, for

example, a "knock-in" animal, having a DNA encoding a
human-derived oncogenic protein of the present invention

‘25 . lhereinafter, referred to as "an oncogene DNA of the present
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25 substitution with another base, or an abnornmal DNA. 65 An abnornmal DNA
refers to a DNA expressing a protein which is simlar to a nornal
oncogeni c protein of the present invention but has. a different activity;
for exanple, a DNA expressing a peptide in which an activity of a norma
oncogenic 5 protein of the present invention is inhibited. For
transferring an oncogene DNA of the present invention to a target
non- human aninmal, it is generally advantageous to use the DNA as a DNA
construct bound in the downstream of a pronoter capable of expressing the
DNA i n the ndVeRGAEA" AnPhettTadriapbr DNY- exanpl e, when transferring a
human-deri ved DNA of the present invention, a DNA construct (for exanple,
a vector) to whi ch aPehtiGiRideri B8 BRRIYENEPRALSPN tICHAESent i nventi on
has been bound can be micrqinjected to a fertilized egg of a target
non- human mammal , f&F) ExBMFHTEMaR RYRGeNREIRY B BEREGEE LV RI(HEOIEEe
downst r eam an EL vari ous pronoters capabl e of, expresshggﬁ1a DNA deri ved
Pous™f &g

from any of Ot RN T PRER SR ehi ¥ iAG L2RE g h ¥ 0 the

DNA of t?e e{eseqhéinvention (for exanple, rabbit, dog, cat, guinea pig,
hanst er,” r at®"dfd fbuse), to produce a DNA transferred non-human mamal

capabl e of highly ex Si, 0.t he qQncogene f the present inpvention.
Exanpl es of an expréggﬁﬁﬁ 5@%%%?1F0P“&Wa %6bﬁ%ﬁ$%ig?6F@THBmﬁ?“PW@agresent
i nvention includeoggE .coli derived plasmd, a Bacillus subtilis derived

pl asm d, anjfkgsf PFVed plasm d, a bacteriophage such as 7~-phage, a

retrovirus such as b Qaey. 2R Lekemd,ul s 40 A PITRhE A gl fwg such as

mouse or rat; and
10 | {4} a recombinant vector comprising the human-derived
oncogene DNA of the present invention or its variant DNA which
can be expressed in the non-human mammall.
A non-human mammal having a human-derived oncogene DNA
or its variant DNA of the present invention (hereinafter,
15 referred to as "a DNA transferred animal of the present
invention") can be produced by transferring a desired DNA to
an unfertilized egg, a fertilized egg, a sp.erm or a germinal
cell including their initial cells, preferably in an
embryogenesis stage in development of the non-human mammal
20 (further preferably, in a stage of a single cell or fertilized
egg cell and generally up to the 8~-cell phase) by an appropriate
method such as a calcium phosphate method, an electrical pulse
method, lipofection, aggregation, microinjection, a particle
gun method and a DEAE-dextran. By the DNA transfer method, a

25 desired foreign DNA of the present invention may be transferred
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66 and a bacul ovirus, preferably a E. coli derived plasmd, a Bacillus
subtilis derived plasm-d and an yeast derived plasm d. Exanples of a |
pronoter for regulating the DNA expression include 5 Wpronoters f or a
DNA derived f roma virus (f or exanple, s iman virus, cytonegal ovirus,

Mol oney | eukemia virus, JC virus, manmmary tunor virus and poliovirus);

(ii) pronoters derived fromvarious mamral s (forexanple, human, rabbit,
dog, cat, guinea pig, hanster, rat and nouse) 10 for exanple, a pronoter
for albumin, insulin Il, uroplakin Il, elastase, erythropoietin, .

endot hel i n, TugcFEaiét Fak! kildyd89 oxfgampriihiguq s 1af(9rdPélbﬁ?o‘ttei1ﬂ,
glutathione S-transferase, platelet -derived growh factor P, keratin Kl,
K10 and K14,cYylpgultucs@r) Figse sydhere cy durchAmROBRpdideRElhriftePR ki nase
Pl 15 subunieftt, dystrophin, tartrate-resjstant al kaline fphqs hat ase, atri al
sodi um di ur t13EFEEOYS Briet AeFTHIak eekbPBR ST e~ Hihas @I oCGERer al | vy,
abbrevi ated as "Tie2"), sodi um potassi um adenosine triphosphatase (Na,

K- ATPase) , GfeBFBRUCE ZnBNE YHaqiRtereRdi 3 inaet SFI‘HI%PGﬁFﬁEtll TRREPR; et al

| oprot ei nase- 1 tissue 20 inhibitor, MHC Cass | antigen (H2L), Hras,
renin, pani n - h§EPERIASRE2 PERTH el HEFsK H&%léld(e%%af‘ep i'o"%‘e&?ﬁai n

el ongation factor la.(EE-1la), P-actin, .a- and P-nyosin_ heav hai n, nyosin
i ot chai n SoahicFasBity doBn ke S04 PBE B Ay PaPRGFHUFORTR RS Sty FRORD

i mmrunogl obul i I, vari abl e chain (Partt 25 é.\/NP 1 Serum az%l oi.d Plcorrponent,
n,yogl Obl n, t Oﬁgﬁl%r ,erst‘ O{,%a(ﬁo ent, particuta Y mouse r eXanmple,

a pure line such as a C57BL/6 strain and a DBA2 strain, and a

hybridline suchasaB6C3F; strain, a BDFy strain, a B6D2F; strain,

10 a BALB/c strain ad an ICR strain) or rat {for example, Wistar
and SD) because its ontogenesis and biological cycles are
relatively shorter in the light of producing a disease animal
model and it can be easily bred.

A "mammal" in terms of a recombinant vector which can

15 be expressed in a mammal may be, inaddition to the above non-human
mammal, a human.

A variant DNA to an oncogene derived from a human of
the present invention refers not to a DNA of a homologue to an
oncogene of the present invention inherent in anon-human mammal,

Zb but an artificially mutated one.

A wvariant DNA of the present invention may be a

human-derived oncogene DNA of the present invention whose
‘original nucleotide sequence has been varied (for example,
mutation) such as a DNA having addition of a base, deletion or

25 . substitution with another base, or an abnormal DNA.
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nuscl e a-actin, preproenkephalin A and vasopressin. Among these, preferred
are a cytorregal ovirus pronoter, a pronoter of human peptide chain
el ongation factor la (EF-1a), a human and a poultry P-actin promoters
capabl e of higher expression in an 5 entire body. The above vector
preferably conprises a sequence which termnate transcription of a desired
messenger RNA in a DNA transferred non-human manmal (generally, called
"term nator") For exanple, DNA sequ’ences derived f ronbovine or various
manmal s 10 can be used Iprefaﬁ’aably a siman virus SV40 term nator.
Furthermore, if desPPetPiIataf et Hidsl bPeat A icFREESSANG R PEOkE LS gnal
for each DNAha enhanc regi on or art of a eukaryotic DNA intron in
the 5' -upst r&kt flst?'l]émgﬁfnﬁge‘? notré‘@io cmeﬂr?qfelrbfagnﬁlf%rprﬁéﬁfl% and a
transl ation revge %gh $€%e downstreamof thetranslatlon regi on
for higher €xpr esls?lno f asd%s YelPsidogand VRN £9F (9587015 i 6nPNBgi on of
a nor mal onc }géml G ;Rrot ein ‘iI’ . ‘{1}1 resent .inyention can be obtai ned
BH{atn

‘using, as a 8 et Jt%"nﬁl @r‘f‘ér’rf’éﬂ} Oéhﬁl\nﬁrrg‘ﬁér%"&?né‘:mhol e or
tial 20 h d d | th d gl and
Pl 5 71 O Dfo‘défé?C‘%rqe“%%% ARGUET T CaRiRIERdl [y  avall able genome
DNA I i brarl es, or ggﬁ rl%cess froomn QJ(NA%EAh erived from I i,ver cell,
ki dney cel I, thyr0| T I BTSSR t ep?%e(ﬁ?& r?dwfﬁl &BRor rmal

R el g Ao 0 AR
nut ation i ndugt 4 tI2ADNA as a DNA construct bound in the downstreamof a promoter
capable of e-xpressing the DNA in the non-human animal cell. For
10 example, when transferring a human-derived DNA of the present
i-nvention,. a DNA construct (for example, a vector) to which a
human-derived oncogene DNA of the present invention has been
bound can be microinjected to a fertilized egg of Aa target
non-human mammal, for example, a murine fertilized egg, in the
15 downstream of any of various promoters capable of expressing
a DNA derivéqi from any of various non-human mammals exhibiting
higher homology to the DNA of the present invention (for example,
rabbit, dog, cat, guinea pig, hamster, rat andmouse), to produce
a DNA transferred non-human mammal capable of highly expressing
20 the oncogene DﬁA of the present invention.
Examplesof anexpressionvector foranoncogenicprotein
of the present invention include a E. coli derived plasmid, a
Bacillus subtilis derived plasmid, an yeast derived plasmid,
a bacteriophage such as A-phage, a retrovirus such as Moloney

25 leukemia virus and a mammalian virus such as a vaccinia virus
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met hod to produce .a mutant translation region. The translation regi on can
be produced as a DNA construct which can be expressed in a DNA transferred
animal, by a commobn 5 DNA engi neering procedure in which it is ligated to
t he downstream of the pronmoter or if desired the upstreamof a
transcription termnation site. Transfer of a human-derived oncogene DNA
of the present invention in a fertilized egg cell stage is conducted such
that 10 the DNA is carried in all of germinal and somatic cells in a
target non-human manmal . Presence of the oncogene DNA of the present

i nvention i rPRfbrAvReaRleEiFesi PLeifreltYed Bni Aall afterveDNAasFdAsf 8r neans
that all progenies of the produced aninmal. wll carry the aoncogene DNA of
the present FafrertiPoilttldp des ved Rigsri dgiidemaraghdesdnatind acairs .
Ofsprings of this type of animal inheriting_the oncogene DNA of the
present invention c&f @PIT%%fBﬁEBGQEEI§NAI@ﬂuﬂﬁElbgéE%%WAFﬁ§EﬁFF&Hnin al |
of their germnal, and somatic cells. A non-human mammal to which a

human- der i ved® gene 20 DNA of the present invention has been
transferred can be

) ccess'velg brg&%%nder $%nnnn breeQﬁﬁ%cﬂrc nst ances
as a marfal  carryi hY’ PRENSHTOYEMe® BRACCLTTEY TEBRA Mg HoR S H e Sramal
stably carries .the human-derived onco DNA after .mating. Jransfer of a
hunan-derivé%”%ﬁ%ﬁﬁéﬁ@’ﬁN%OBFg? %VbF§%§ﬂ§°nf§lﬁwygﬁﬁPgﬁrP%'gEﬁEFPFFized egg
cell stage is _conducted such that. 69.the. DNAis carried in all of germ na

and somati c TEFEY FUEOF ¥4t RO REMRV Hetidl . Presence of the

human-deri ved (ii) promotersderived fromvariousmammals {for example,

human, rabbit, dog, cat, guinea pig, hamster, rat and mouse):;

10 for example, a promoter for albumin, insulin II, uroplakin II,
élastase, erythropoietin, endothelin, muscle cretine kinase,
glial fibrillary acidic protein, glutathione S-transferase,
platelet~derived growth factor B, keratin K1, K10 and K14, type

I and II collagens, cyclic-AMP dependent protein kinase f1I

15 subunit, dystrophin, tartrate-resistant alkaline phosphatase,
atrial sodium diureﬁic factor, endothelial receptor tyrosine
kinase (generally, abbreviated as'"TieZ"), sodium potassium

- adenosine triphosphatase (Na, K-ATPase), neurofilament light
chain, metallothionine I aﬁd IIA, metalloproteinase-1 tissue

20 inhibitor, MHC Class I antigen (H-2L), H~ras, renin, dopamin
B -hydroxylase, thyroid perokidase (TPO), peptide chain

- elongation factor la (EF-1la}, f-actin, a- and P-myosin heavy
chain, myosin light chain 1 and 2, myelin base protein,
thyroglobulin, Thy-1, immunoglobulin, vaﬁiable H-chain part

25 (VNP), serum amyloid P component, myoglobin, troponin C, smooth
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oncogene DNA of the present invention in germnal cells in a produced
mammal after DNA transfer neans that all offsprings 5 of the produced
mammal will successively carry the human-derived oncogene DNA of the
present invention in all of their germinal and somatic cells. Ofsprings
of this type of animal inheriting the human-derived oncogene DNA of the

present invention

successively carry the human-derived oncogene DNA of the

present 10 invention in all of their gerninal and somatic cells. A

honozygot e ani nmal

havi ng a transduced DNA in both of honp| ogous

chr onosones WHF e GpRGEHR e dPERRF I SRRPS1ANG BRE VERAPECSSHN maPRoBEn be
cessive ﬂreeﬁl such that _all offs rlngs succeSS|ver carry

mat ed for su
the DNA. 15 %

5% /ot

the present .i nventi on,

Yt}?&\‘ﬁgﬁ‘ oY Rt oderFoed BREBY e °TDNA of

expressed,
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Y P8

ti ' | t t of th t f th
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di sease.

For
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t res i nv.
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For example, DNA sequences derived frombovine or variousmammals
can be used, preferably a simian virus SV40 terminator.

Furthermore, if desired, it may be possible to ligate
a splicing signal for each DNA, an enhancer region or a part
of a eukaryotic DNA intron in the 5'-~upstream of the promoter
region, between the promoter region and a translation region,
or in the 3'-downstream of the translation region for higher
expression of a desired oncogene DNA,

A translation region of a normal oncogenic protein of
the present invention can be obtained‘using, as a starting
material, a complementary DNA prepared as a whole or partial
genome DNA from human-derived liver, kidney or thyroid gland
cell, a fibroblast-derived DNA and various commercially

available genome DNA libraries, or by a known process from an

RNA derived from liver cell, kidney cell, thyroid gland cell

or fibroblast. Forproducinganabnormal DNA inducedbymutation,

a translation region in the normal peptide obtained from the
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invention, it can be used for screening a therapeutic agent to 5 a di sease
associated with the oncogenic protein of the present invention. On the

ot her hand,

carries the
DNA can be

material. A
engi neering

invention in a fertlllzed eg

a non- human manmal havi ng an abnornal DNA of the present
i nvention can be successively bred under common
an animal carrying the DNA, after 10 confirmng that the animl stably

breedi ng circunstances as

transduced DNA after mating. Furthernore, a desired abnornal
i ncorporated into the above plasmd to be used as a starting
DNA construct with a pronoter can be Eroduced ) a common DNA

ahoFeSFIrlerT F5PT 671 5 Mt AsAdNhAPO1B T BAaGR OF H@%Fééaﬁt

stage i.s .conducted such that the DNA is

cel l
carried in A9thge %r?ﬁ?ﬂﬂcga%dmuEﬁﬁﬁi? Qﬁﬁqt§opnrﬁgf%?get manmal . Presence

f the ab | DNA f th t t |
produced ani mal af {oF EROF RSB RO M oA g%ﬁ*ﬁ%ﬁo&%@ﬂa?

produced 20

the ab of . th t t
Gl of thelr%gﬁ?% ﬁ%%%%ﬁ@.%%é&%%%ﬁ%@ﬂ%ﬁ Py s c'yBZeﬂf'Sﬂ. ml

inherltlﬁg th
DNA of t

mated for

abnor nal, DNA of .t he

: %}ﬁl%ﬁﬁéﬂ?%ﬂcﬁw%ﬁﬁfc hEi é%t%ﬁ'n ﬁ&Pﬁi‘ﬁdy bulgiE AR
25
Chr onyeoes Y PRBESIEAd SROLTHG TS WPAREETRS I Grel T R Legr S can be

uccessive br edlng such that all offsprings successively

the DNA. | n T H6AEHGRRN el havi ng an abnornmal DNA of the

10

15

20

Transfer of a human-derived oncogene DNA of the present
invention in a fertilized egg cell stage is conducted such that
the DNA is carriea in all of germinal and somatic cells in a
target non-human mammal. Presence of the oncogene DNA of the
present invention in germinal cells in a produced animal after
DNA transfer means that all progenies of the produced animal
will carry the oncogene DNA of the present invention in all of
their germinal and somatic cells. Offsprings of this type of
animal inheritingthe 6ncogene DNA of the present invention carry
the oncogene DNA of the present inventioninall of their germinal
and somatic cells,

A non-human mammal_ to which a human-derived oncogene
DNA of the present invention has been transferred can be
successivelybrédunder commonbreeding circumstances as amammal

carrying the oncogene DNA, after confirming that the mammal

-stably carries the human-derived oncogene DNA after mating.

25

Transfer of a human-derived oncogene DNA of the present

invention in a fertilized egg cell stage is conducted such that
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5 present invention, the abnormal DNA of the present invention is highly
expressed, and an activity of the intrinsic normal DNA nmaybe inhibited,
sonetimes resulting in a deactivation type refractoriness of the protein
of the present invention. Thus, it can be used as a nodel aninmal for the
di sease. For exanple, 10 an abnornmal DNA transferred animal of the present
i nvention can be used to elucidate a nmechanism of the deactivation type
refractori'ness of the oncogenic protein of the present invention and

i nvestigate a thera% for the disease. As a S{)ECI fic application, an ani nmal
hi ghly expre"shs?l tHE 1860 bR nad I DN ISR ATk spRa B9 eFfihloh 18aR be used
as a nodel for eI ucidating inhibition of a normal peptide activi

(donmi nant ntead%ﬁeitven%{b_tk}u@“i )“‘Watlhe abhoteRie pBht itdE JrumaTE 5 é’@ﬁt
invention in the dea a}{ e refractoriness of the proteln of the
present i nve‘?ﬂ‘i"@ﬁnez Ii'rg‘ sent; JEFERTHYR- %ﬁﬁﬁmﬁﬁﬁﬁa?e]tlos whHi 8h an

abnormal DNA of, th res invention ha been transferred i Nncrease
inthe free porr?cd(ﬁléjgﬁllg @lfﬁe5f&§5‘1é:r§‘fl§ EntMFIRe Bnaif'cff‘s ZT168%used for

A i) RS i S B he PR o
72
A L e

deactlvatlonlﬁg e re.fra I‘II’IS? < t he J;S)%gteln of . the res ent i.nventi on.

Furt her nore eonéanfilr?a A grv pn]i)lrneqSSO tf Heeﬁgt"’}{‘&mé c%slécr vdtion in

each organ 'ﬁme gux%&?—sc%r%ggl oncogene DNA of the present invention

successively carry the human-derived oncogene DNA of the present

10 invention in all of their germinal and somatic cells. |

A homozygote animal having a transduced DNA in both of

homologous chromosomes canbe produced and themale and the female

animals can be mated for successive breeding such that all
offsprings successively carry the DNA.

15 In a non-human mammal having a human-derived oncogene
DNA of the present invention, the normal DNA of the present
invention is highly expressed, and an activity of the intrinsic
normal DNA may be promoted, sometimes resulting in onset of
hyperactivity of the protein of the present inventionl. Thus,

20 it can be used as a model animal for the disease. For example,
a normal DNA transferred animal of the present invéntion can
beusedtoelucidate amechanismof hyperactivityof the oncogenic
protein of the present invention or of a disease associated with
the oncogenic protein of the present invention and investigate

25 a therapy for these diseases.
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10 associated with the oncogenic protein of the present

invention and can

contribute to devel opnent of a new therapy and investigation and treatnent
of a Secondary disease due to the above disease. Each organ can be
i nvention, chopped
and treated with a protease such as trypsin to obtain a free DNA

extracted froma DNA transferred aninmal of the present

transferred cell. The cell <can be then cultured and the cultured cel
be subjected to Ilineage study. Furthernore, it can be used for identifying

a 15 cell producing the oncogenic protein of the present

invention and

investigating assocP&¥FHFTATEn &HECEsis, AR FTERENTMATRIN tOr g h or a

signal transfer mechanismin themand abnormality in them Thus,

an ef f ecti v&WETSESF EReQ HEGENEPNA Q%Ehlaﬁﬁfgentthénﬁ%‘btféfhlbésppﬁ?%l n of

t he present |nvent|on and 20 its activity. Furthernore,

in order to

devel op a t HErRSEEEFET aENE LRCERASE dPsERR & TRE SRR IEWOhi the BRe8RRbgeni ¢

protein of the present, invention such as a deactivation t

refract ori néSYe5£1PRe 1th6'E‘ S1UBEY IE PrESTHNY AVEIREARF Ut
ani nal 25 the resent i nve n be used to provi
75 peedy sct BURPHE ABERBIATEN YERE (HRPHORURTES BORRE Rierrg . FESSRbbe

and assay pr.ocesses. A non-human mammal germ nal stem cel

DNA honol ogud 8 dR " oncogene of the present invention is

can

it can be

X[ﬁ’%r’ttr ERsferred

e an effective and

5 inacti vat ed,

very useful for pr Og %hn%t%er%nan@'l a norr;rahuman mammal having an abnormal

DNA of the present inventioncanbe successivelybredunder common

breeding circumstances as an animal carrying the DNA, after

10 confirming that the animal stably carries the transduced DNA

after mating. Furthermore, a desired abnormal

DNA can be

incorporated into the above plasmid to be used as a starting

material. A DNA construct with a promoter can be

a common DNA engineering procedure. Transfer of

produced by

an abnormal

15 DNA of the present invention in a fertilized egg cell stage is

conducted such that the DNA is carried in all of germinal and

somatic cells in a target mammal. Presence of the abnormal DNA

of the present invention in germinal cells in a produced animal

-after DNA transfer means that all offsprings of the produced

20 animal will carry the abnormal DNA of the present invention in

all of their germinal and somatic cells. Offsprings of this

type of animal inheriting the abnormal DNA of

the present

invention carry the abnormal DNA of the present invention in

all of their germinal and somatic cells. A homozygote. animal '

25 having a transduced DNA in both of homologous chromosomes can

11

t est
in which a gene
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nodel insufficiently expressing the oncogene DNA of the present invention.
A non- human manmal insufficiently expressing a gene DNA honol ogue to the
oncogene of the present invention does not have various biol ogical
activities which can be induced by the 10 oncogenic protein of the present
invention. It can be, therefore, used as a nodel for a disease caused by

i nactivation of biological activities of the oncogenic protein of the
present invention. Thus, it can be useful for elucidating the cause of the
di sease: and investigatugg a therapy therefor. 15 (8ai Met hod for screening
a t her apeut ik® propuephyardtitne Bakpandd theofemalis aadmata et sy "déret i on or
damage in an oncogene DNA of the present invention A non-human mamal

i nsuf fi ci entfior, expeessivigbaephindruchHdady abbmiisRaREP o CRTSBESLEed for
screening a therapeutic 20 or prophylactic conmpound to a di sease caused by
del etion or Pifdgéhei AWN2he DNA of the present invention. Thus, the present

i nvention provides a nmethod for screening a therapeutic or praophylactic
conpound or its sal I § FpdEeRsBAREYS P IdaretbRrRt FAPagé thea DNA of
the present 25 invention, conprising the steps of adm nistering a test
conpounc® 74:PREFER EndRY Pirdef -t RAe? P8R PR et Ityli‘eeRﬁ?%%%W MG VERELBRA of the
present inventiqn and then observing and/or determ ning change in_the

ani mal . A nor RAFRAY rRiRERS siefs uP R e AEY VEkprdfs SPfglr e nogmgd { he

resent invention used. ip.the screenin rocess e S scri bed above.
P DNA may gee:mhi iteg, somet{]megrgsulting {Ir’?g ,cpeactgva Eon type

refractoriness of the pﬁotein of the present invention. Thus,
it can be used aé a model animal for the disease. For example,
i0 an abnormal DNA transferred animal of the present invention can
be used to elucidate a mechanism of the deactivation type
refractoriness of the oncogenic protein of the present invention

and investigate a therapy for the disease.
As a specific application, an animal highly expressing

15 the abnormal DNA of the present invention can be used as a model
forelucidatinginhibitionofanormalpeptideactivity (dominant
negative activity) by the abnormal peptide of the present
invention in the deactivation type refractoriness of the protein
of the present invention.

20 . Furthermore, since a non-human mammal to which an
abnormal DNA of the present invention has been transferred shows
increase in the free oncogenic protein of tﬁe present invention,
it can be used for screening a therapeutic agent to the oncogenic
protein or its deactivation typé refractoriness.

25 A DNA transferred animal of the present invention can
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Exanpl es of a test conpound include a peptide, a protein, a non-peptide
conpound, a synthetic conpound, a fernmentation product, a cell extract, a
pl ant- extract, an animal tissue extract 10 and plasma, which may be a
novel or known conmpound. (8b) Method for screening a conpound pronoting or
inhibiting a pronoter activity to an oncogene DNA of the present invention
The present invention provides a nethod for screening a conpound or its
salt pronoting or inhibiting a pronote activity 15 to an oncogene DNA of

t he present inventjon, conprising the steps of adm nistering a test
conpound t o 28 tiech fiedn inassaloa ure i eHeriaa) SYPPESsi A ?h@leﬂﬁsﬁf t he
present invention and then detecting expression of a reporter gene. In the
screeni ng nﬁ%ﬁ?&laﬁeﬁdﬁ%ﬁﬁr@%ﬁ?ﬁlc 2P Ge{OuPE i (IS REP R FHE8EFAE™t he DNA
of the present .inventjon nay ,. anong _t he non- human nmanmal s

i nsuf fi ci entwheﬁ‘ﬁr%s%%%&ltVHEwWHﬁ *PREAPr ¥SESS AYeht? aifotai aff mal in
which the DNA of the present  invention is inactivated by transducing a
reporter gend'® BRASEH ‘glrné(ﬁBF%%? ggﬁétéﬁmw'e§5?£§whﬁaBrth"PF’em{?EﬁtroI of
a 25 pronoter t.o.the 0 Eresent i nvention. gx ngles of _a test
conpound i ncTRfE T4 SR 891%°gr58 BRhton 30 /At ﬁéﬁﬁ?dé’% npo 'ﬁ%lm"&e%ynt hetic
conmpound, a fernen th roduct, a,cell extr extr

ool 1 serasPhen ibhyPhe S8RRUSTIF BroRER b B SrBPET IDIGHYEBpound.

5 A reporter ne_which, c as _descri bed_, above; syitably

- gal act osi a%%eceraﬁ%utesofﬁbgsvg%mfh% ofhgeit aSRSERe AR

luciferase €¥H¥%st1gatlon and treatment of a secondary disease due to the
above disease. |

10 Each organ canbe extracted froma DNA transferredanimal
of the present invention, chopped and treated with a protease
such as trypsin to obtain a free DNA transferred cell. The cell
can be then cultured and the cultured cell can be subjected to
lineage‘study. Furthermore; it can be used for identifying a

15 cell producing the oncogenic protein of the present invention
and investigating association with apotosis, differentiation
orgrowthcn:asignaltransfernechanismjxlthmuandabnormality
in them. Thus, it can be an effective résearch subject for
elucidating the oncogenic protein of the present invention and

20 its activity.

Furtherﬁore, in order to develop a therapeutic agent

for adisease associatedwith an oncogenic protein of the present
invention such as a deactivation type refractoriness of the

protein of the present invention, a DNA transferred animal of

25 the present invention can be used to provide an effective and
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In the non-human manmal insufficiently expressing the DNA of the present
invention in which the oncogene DNA of the 10 present invention is

repl ated with the reporter gene, the reporter gene exists under the control
of the pronoter to the DNA of the present invention, so that a substance
encoded by the reporter gene can be traced to detect an activity of the
pronoter. ‘15 For exanple, when a part of a DNA domai n encodi ng an

oncogeni ¢ protein of the present invention is substituted with an E. col
derived 0-gal actosi dase .gene (lacZz), f3-galactosidase is expressed in

pl ace of theSRERGFHSE BREMEthRogLorfdefherapeutingentt BALNATASEAPS¥Ee i n

whi ch the oncogenic protein of the present 20 invention is naturally to be
expr essed. 1?ﬁéi Gy ABRANPIELCHRPeSstaining with a reagent to be a substrate
for P-gal actosi dase_ such as 5-bronp-4-chloro-3-indolyl-- 0

- gal-act opyr anosi de 2(SRYGAYENHAERr GESTERA S 348 61t HE BREOYehi9€Fr ot ei n
of the present invention.in a living animl can be convenientlx Qbserved.
25 Speci {1 catly, PARGRIE 481 @bt i SAEIRNE Rinchog R S5FBE eI YEG ChAR 765
oncogeni% protein of the,%resent %gyﬁg%jon or ifts tissue section &S fixed
by, for exanfi3 gREEEr at Belyde S wathe® WPERYLC 1 h s PRAT RYBtH fMErE8 sal i ne

(PBS) and reaghgg.mhg .a.stghn solugign tﬁgnt%jnig%&ﬁ@g%% Eg room .

t enper at ur e "G aGbottH 3FCH Y SBFEEE 813 “AF PG E OTRBeHISSTR

preparation thus ,abtained is washed ifh mM EDTA/ PBS spl ution to

Quencn the PsaR0e; dhteh Tl il vk < oebrs e are b 8hea

Al ternativel Ba ﬁgmologue to the oncogene of the present invention does not
have various biological activities which can be induced by the

10 roncogenicproteinofthepresentinvention. Itcanbe,therefofe,
used as amodel for adisease causedby inactivation cf biological
activities of the onceogenic protein of the present invention.
Thus, it can be useful for elucidating the cause of the disease
and investigating a therapy therefor.

15 (Sa)Methodforscréeningatherapeuticorprophylacticcompound
to a disease caused by deletion or damage in an oncogene DNA
of the present invention

A non-human mammal insﬁfficiently.expressing a DNA of
the present invention can be used for screening a therapeutic

20 or prophylactic compound toa disease causedbydeletion or damage
in the DNA of the present invention.

Thus,l the presenf invention provides a method for
screening a thérapeutic or prophylactic compound or its salt

to a disease caused by deletion or damage in a DNA of the present

25 invention, comprising the steps of administering a test compound
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NMRNA encodi ng | acZ may be detected as usual. A conpound or its salt

obt ai ned using the above screening 10 nethod is selected fromthe above

t est. conmpounds, which can pronote or inhibit a pronoter activity to an
oncogene DNA of the present invention. The conpound sel ected by the above
screening nethod can forma salt, which maybe a salt with a physiologically
acceptable 15 acid (for exanple, an inorganic acid) or base (for exanple,
an organi c base), preferably an acid-addition salt. Exanples of such a
salt include salts with an inorganic_acid such as hydrochloric acid,
phosphoric & a, nQW’dWé‘l@FldFﬁ"é“aécFHS%@ClﬁﬂtﬂHr?@%S&n%‘Fh%quﬁ %tBPganl c
acid such as acetic acid, formc 20 acid, propionic acid, fumaric acid,

mal ei ¢ aci d,PEARGHENIRVeRGign andEpaR oBS§EVENT @ndY PE dekiedMipAnd ChaBE8, oxalic
aci d, ben20|c acid, nethanesul fonic acid and benzenesul fonic acid. Since a
corrpound or in §h§alafu’5‘?%rmt| ng a pronoter activity to an oncogene DNA of
the present invention rom)tes 25 the act|V|t of the peptid is
useful as, for exanPlZPNAURAD ETRA} 16&3&116 i6t %gé’zfxﬁrrﬁﬁﬁ PAct ecDgﬁ‘d a
therapeu‘ltbi C %ents for a . di sease assocjated with insufficienc L

oncogeni tté‘lenp’befsec“rifelﬁ?’%@éh‘fn USGENt T IS ERATERRIM REPCREAI@Ya Eonpound

or its salt inéi blctlgg érom)tgr activity to a DNA encoding an
oncogeni ¢ prt &STC5f ijh%b‘b‘f sent invention is useful as a safe and
| ow-t oxi ¢ nedi cal gr um gl ti ng cancer- [ nd?m ng ﬁ%l Vi ty ofo t Qe _
oncogeni ¢ protein of* e géﬁ’ts iOERPRAARCL B F8e 8 3V Pact i ¢
a non-peptide compound, a synthetic compound, a fermentation
product, acellextract, aplant extract, ananimal tissueextract
10 and plasma, which may be a novel or known compound.
(8b) Method for screening a compound promoting or inhibiting
a promoter activity to an oncogene DNA of the pre;ent invention
The present invention provides a method for screening
acompoundoritssaltpromotingorinhibitingapromoteactivity
15 to an oncogene DNA of the present invention, comprising the steps
of administering a test compound to a non-human mammal
insufficiently expressing the DNA of the present invention and
then detecting expression of a rgporter-gene.
In the screening method, a non-human mammal
20 insufficiently expressing the DNA of the present invention may
be, among the non-human mammals insufficiently expressing the
DNA of the present invention, an animal in which the DNA of the
present invention is inactivated by transducing a reporter gene

and the reporter gene can be expressed under the control of a

25 promoter to the DNA of the present invention.

15



or therapeutic agent for a cancer such as pul nonary cancer, renal 10
cancer, hepatic carcinoma, non-snmall cellpul monary cancer, ovarian cancer,
prostatlc cancer, gastric cancer, bladder cancer, breast cancer, cervical
cancer, colonlcal cancer, rectal cancer and pancreatic cancer. A
derivative of the conmpound sel ected by the above 15 screening nmay be al so
used. A drug conprising the conmpound or its salt selected by the screening
nmet had can be prepared in a dosage forn1suitab|e for delivery to a target

cancerous tissue asEkS%éﬁégg?a%%gE ggngl gmge%gkkga cer. dr 1%9 a given

o
cancer. 20 Since the I on hus prepare ate and oW oxi'c, it

can -be adm né $Hohl ggP ﬁlé'51 cpafrg%ﬂnss u?(ﬁ%t%e%ggj %&%PO?.{nda ma‘m ?ntaQ: Whl Ch a

simlar pharnacol exXpec exa nouse,

gui nea pig, 5&9}?}& qnpex‘lp‘-]a%’t ?’i%exg}q&e’an mf"a'q’f%act ors suc)ré) 5525 A

dose of the ‘conpoun its salt epends on VAr ous. a

target di seaggy paasﬁ@' p\!vﬁﬂ'ih WY Blg h¥ELY of Wt EQhoSEAIPIE, 1N OF 2

admini stration 6f a conmpound brting a pronoter activity to a DNA of

the present inventi gn.offieh s @géqgl c | 1 to 100
ng, preferably 5 aboufﬂ% Oeto8 ngf§ﬁb?gﬁ§%2#g%gﬂﬁ9?§ﬁb§? 1. 01?%e30 ng per

day to a nojdBie;agl tariat Beaéléc‘!\@dﬁtHaseG&)eA@)( lackD, %ﬁ%ﬁ&@raﬁkallne
admi ni stration, althougha dose of the conpound depends on various factors

such as a regudyp%akaggdg@néaﬂgpqxgh§gg§§e ddre, dose is suitably about 0.01
to 30 ng, preferably about 0.1 to

. In the non-human mammal insufficiently expressing the

DNA of the present iﬁvention in which the oncogene DNA of the

10 present invention is replaced with the reporter gene, the
reporter gene exists under the control of the promoter to the
DNA of the present invention, so that a substance encoded by
the reporter gene can be traced to detecf an activity of the
promoter.

15 For example, when a part of a DNA domain encoding an
oncogenic protein of the present invention is substituted with
anE. coli derived B-galactosidase gene (lacZ), f-galactosidase
is expressed in place of the oncogenic_protein of the present
inventioninatissueinwhichtheoncogenicproteinofthepresent

20 invention is naturally to be expressed. Thus, for example, by
staining with a reagent to be a substrate for f-galactosidase
such as 5-bromo-4-chloro-3-indolyl- § -galactopyranoside
(X-gal}, an expression state of the oncogenic protein of the
present inventioninalivinganimal canbe conveniently observed.

25 Specifically, a mouse defective in a homologue protein to an
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10 2 0 ng, nore preferably about 0. 1 to 10 ng per day by intravenous
injection when a conpound inhibiting a promoter activity to a DNA of the
present invention is admnistered to a normal adult patient (weight: 60
kg) f or treating a cancer. For another animal, an anmount converted to a
wei ght of 60 kg may be admi nistered. 15 Thus, a non-human mamral
insufficiently expressing an oncogene DNA of the present invention is
consi derably useful for screening a conpound or its salt pronoting or
inhibiting a Pronmpter activitgbto t he oncogene DNA . of the gresent

i nvention, HHPIERFEAGLEIT LN SPERTEI CARY PR BNeY bt SBB° &°GE+88t i ng 20
causes of a variety of diseases due to insufficient expressjon, ,of the
oncogene DNA-Bf Ft¥e pPBserPTi RFGHPI6n Hdtaesd &%ﬁﬁ%ﬁj Tﬁ%ﬁﬁ&w%ﬁ%qcaor

t her apeutic ents fo e diseases,_ Furthernore, using.a.DNA_containing a
pr onot er reg‘?a}'g’ri’p&"lafi?—éﬂ%g% %J@ep%etsgiaﬁ’ e cﬁé’dﬁ’ﬁ%b@%tﬁlﬁ'\fé’ﬂﬁ%&ﬁ? a gene
encodi ng 25 a .gi,ven otein,can be ligated to a downsire site, and the
276 pr oduct S HE PR kci il At S AR 2Egbe i FEPEL o bk 6828 | ed

Lransgery c afy gnl LA, T OBhETSaNt ALt ), o 2L DAL. S, HEC AT

. . 11 .
speci fical | y caus € oncogene ié ""avordi ng

cancer zat | Q0 FUr LGlMRLe, G PTONCT EPRET L. 08NS 5 gan. e Jigated Lo the

pronoter region to'es a transft “Oor man n expressi ng t he

gene, which g rbtq%nugggir% 20 é%o‘é‘a%ﬁ b%%%rs% vy St %theﬁfz%ﬁw}é;lgraﬁni N Vi vo

nol ecul ar - wei ght "conpou Spéci ronmoti Ag or 'in

producti on q@%ﬁ%gﬁcggiﬁgggﬁg?gggp%Ecdgggégg§lég Jdshgpresent invention

itself.. 10 el-ng prevention or treatnment of a cancer
A compoundor its salt obtainedusingthe above screening

10 method is selected frbm the above test compounds, which can
promote of inhibit a promoter activity to an oncogene DNA of
the present invention.
| Thecompoundselectedknrtheabovescreeningnethodcan
formasalt, whichmaybe a salt with aphysioclogically acceptable

15 acid (for example, an inorganic acid) or base (fﬁr‘example, an
organic base), preferably an acid-addition salt. Examples of
such a salt include salts with an inorganic acid such as
hydrochloric acid, phosphoric acid, hydrobromic acid and
sulfuricacid,orwithanorganicacidsuchasaceticacid,formic

20 acid, propionic acid, fumaric acid, maleic acid, succinic acid,
tartaric acid,_citric acid, malic acid, oxalic acid, bgnzoic_
acid, methanesulfonic acid and benzenesulfonic acid.

Since a compound or its salt promoting a promoter
activity to anboncogene DNA of the present invention promotes

25 the activity of the peptide, it is useful as, for example, a

17



a conmpound or its salt regulating activity of an oncogenic protein of the
present invention can be conbined with another anticancer agent such as if
~os f am de; UTF, adrianycin, peplonycin, cisplatin, cyclophospham de,
5-FU, UFT, nmethotrexate, mtomycin C and 15 mtoxantrone. EXAMPLES The
present invention will be nore specifically with reference to Exanples,
These exanples are included in the nost preferred enbodi nents of the
present i.nvention, but the present 20 invention is not limted to these
enbodi nents. Exanple 1 d oning and sequencing of a cDNA. encoding a hWAPL f
rom human PesSfed E5HAURYEY aFs PR PIHORGEAS &Rt 2 AP&TREBPRIEBI&NEE| brary,
a human testjicular cDNA kit (Marathon -ReadyTM cDNA Kit; 25 Contech Inc.)
as a tenpl att2afd USPAFet MBS PFidhe s wikh brFivEriclensygaEnge; oncogenic
TTGGATCCATGACATCCAGATTTGGGAAAACATACAGTAGY) ; and priner 2 (sequence:
TTGAATTCCTAGE%K%E#T@éARﬁ?Aﬁﬁ%%ﬁ$CA@?€?ﬂE$§: In 5 the PCR reaction

Advant age 2 pol ynerase_m x (C optech |nc. kit was used and accqrding to
the instructions i n%FhBh?(iqt,(tleraHﬁT‘?if it &t ﬁuﬁﬂsorcd'rﬁué?gﬁ W ﬁ%lng

tenperatyre c*&%e:tél) 94‘§:f0£ 1 g@g} éé%j5 c%cles of %4 Céfor.lo sec and
72 C for’2 mt XTI 8h PSS 9 &5°0F B% 8P WP EEYEE PEr 2 nin,
the present inventiocon is useful as a safe and low-toxic medical
drug inhibiting cancer-inducing activity of the oncogenic
‘protein of the present invention, for example a prophylactic
or therapeutic agent for a cancer such as pulmonary cancer, renal

10 cancer, hepatic carcinoma, non-~small cellpulmonary cancer,
ovariancancer, prostaticcancer, gastriccancer, bladder cancer,
breast cancer, cervical cancer, colonical cancer, rectal cancer
and pancreatic cancer.

A derivative of the compound selected by the above

15 screening may be also used.

A drug comprising the compound or its salt selected by
the screening method can be prepared in a dosage form suitable
for delivery to a target cancerous tissue as in a drug comprising
a known anticancer drug to a given cancer.

20 Since the formulation thus prepared is safe and low toxic,
it can be administered to a human as a main subject or a mammal
in'which a similar pharmacological effect would be expected {for
example, rat, mouse, guinea pig, rabbit, sheep, pig, bovine,
horse, cat, dog and monkey).

25 A dose of the compound or its salt depends on various
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and then foll owed by elongation reaction being carried out at 72 Cfor 5
mn. After the reaction, the product of PCR anplification thus obtained
was cloned to a plasmd vector pGEM T 15 easy (PROVEGA) in accordance with
the instructions for pCEMT easy (PROVEG). It was transduced to E. col
DH5 a (Invitrogen) and using an anpicillin resistance gene in the plasmd
vector pCGEM T easy, clones carrying the plasmd were selected in an LB
agar nedium containing anpicillin. 20 The plasm d carried by each of the
sel ected clones was sequenced to obtain the sequence of the nqvel cDNA

(SEQ. 1D, NEOPIE SHel 1hér ERRISH TIRAS pr Bt BT LS FoF 17y Sl ¥RFRo aci d
SE 1) de d d.f | tid f

the GDNA &,asr%dﬂetse T R R i OAPL PIRREEAS L S OB i rts (SRR e ar ~vi

the full- nat. h f the hWAPL d th | d,

dosi gnat o A TEEIRORRAUPEORHT SEB TERR R CETARG e JERERBN of an

hWAPL gene ipn_.a human cancerous, | ue .5 Under.th sent_ of ents
foat Hrtahe ERaNSFnL bt aS(e:éLnsc%oﬁtsOt]i £ I 0F Rk e

subj ected to sSurgic exXel's
Ies of surégégg &y é&éﬁ?ﬂ canger ugﬂ}hggues wer e

Col | ege sp , e
prowded‘é’_|O tg%génpégé §? rglcal?y exXcised® cancerous t9s¢

aount ther a8t oy NG ST RGT MRSt BAPL CP R PR h AHETREFRern

bl ot t , h P tif f t ot al
blgtting, an JHEE@F%BE?% LERIG, RUPLEOEE Poam RN Il LA Lot

various factors such as a recipient and a target disease, its

dose is suitably about 0.01 to 30 mg, preferably about 0.1 to

10 20 mg, more preferably about 0.1 to 10 mg per day by intravenous

injection when a compound inhibiting a promoter activity to a

DNA of the present invention is administered to a normal adult

patient (weight: 60 kg) fortreatingacancer. Foranotheranimal,

an amount converted to a weight of 60 kg may be administered.

15 Thus, a non-human mammal insufficiently expressing an

oncogene DNA of the present invention is considerably useful

forrscreening a compound or its salt promoting or inhibiting

apromoter activity to the oncogene DNA of the present invention,

and therefore, can significantly contribute to elucidating

20 causes of a variety of diseases due to insufficient expression

of the oncogene DNA of the present invention and developing
prophylactic or therapeutic agents for the diseaseé.

Furthermore, using a DNA containing a promoter region

foranoncogenicproteinof thepresent invention, a gene encoding

25 a given protein can be ligated to a downstream site, and the
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havi ng a nucl eoti de sequence conpl enentary to the portion of

nucl eic acid

Nos. 2511 to 2813 in the full-length sequence of 15 the hWAPL of SEQ 1ID
No. 2, 'as a detection probe. On the other hand, in the real-time PCR ' a

cDNA of the
(TaKaRa Co.

hWAPL was anplified, wusing an anplification kit SYBR &
Ltd.) and as PCR prinmers, a pair of priners:

5' - GAATTCATAGGCACAGCGCTGAACTGIGIG 3" and 20 .
5' - TTGAATTCCTAGCAATGTTCCAAATATTCA-3' . Furthernore, human P-actin wa
as an intrinsic standard. . PCR priners used for anplification of cDNA of

I ch) of:

human P-acti

RSN cap Reghscdrd A RArdmadsiog Gedilit catr osiucherse el atle

25 5' - GGGAAATCGTGCGTGACATTAAG 3" and 5' - TGTGTTASCGTACAGGTCTTTG 3
t enper at ur e ‘ARASICSAEETBH ($81IQLregresranhaninah) - § kB2 PeRSASNAS™ ol | ows:

(a) 95 C for
and then (c)
Smart Cycler

strand cDNA 18t &

30 sec; &b) 40 cycles of 95 C for 3 sec and 68 C for 30
SREFIEILELE e 1nEohn (e Ot FER RIS IPcPE the PRECTERE MBAde
Sy.st.em éTaKaRa Co. Ltdjg was used. The anmpunt of the d
R AP 18NS TOF SEFMEEF et SFOPRALEFPY Hete DR B0

determ ne the ﬁqggnt of gggglflcatlonrgroduct. For .t he cancerous tis

sanpl es nt
from nor nal

10

? ABaLed RERPIPGE TEFAPN &8 Rt I SRR REEMBRE p

é:eellll ss,train exXpressing the gene, which can be used as an in vitro
search system for a low1nolecular—ﬁeight compound specifically
promoting or inhibiting an in vivo production ability of the
oncogenic protein of the present invention itself..

When being used for prevention or treatment of a cancer,

acompoundoritssaltregulatingactivityofanoncogenicprotein

" of the present invention can be combined with another anticancer

15

20

25

agentsuchasifosfamide,UTE,adriamycin,peplomycin,cisplatin,
cyclophosphamide, 5-FU, UFT, methotrexate, mitomycin C and
mitoxantrone.
EXAMPLES
The present invention will be more specifically with
reference to Examples, These examples are included in the most

preferred embodiments of the present invention, but the present

invention is not limited to these embodiments.

Example 1

Cloning and seguencing of a ¢DNA encoding a hWAPL from human

PCR was conducted using a commercially available cDNA
library, a human testicular cDNA kit (Marathon-Ready™ cDNA Kit;

Clontech Inc.) as a template and using two primers:
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and carcinoma cells in the individual tissues in accordance with a known
procedure (G kawa et al., Cancer Res., 61, 5707-5709 15 (2001) Anong the
carcinoma cells exam ned of cervical cancer, corpus uteri cancer, ovarian
cancer, gastric cancer, renal cancer, pulnonary cancer, col orectal

carci noma and breast cancer, about 40 % of carcinoma cell sanples of
cervical cancer denonstrated significant hWAPL gene expression (FIG 5).
20 The carcinoma cell sanples of cervical cancer were exam ned for the
presence of HPV infgg&&gp.lspecifically, an nRNA region for the
HPV-deri ved E6/ E7 géné was detected by RT-PCR w th corresponding priners

Vil 62 SRt USRCEsobn S sE e AR e AR At s el

sanpl es of cervicalpg§@§§r2 83 HPV infection and expression of the E6/E7
gene were confirmed. ceptionally, some of gastric cancer sanples al so

denpnstrat ed i r i&%& \nduct.i on of
hWAPL gene exgggggpgﬁpb$§§6 aﬁﬁﬁﬁ$E?%gﬁﬁﬁé6ﬁ%g%fxﬁﬁﬁﬁeé§$é§éﬁ%ﬁh++ 16 was

lifi ' on RGR. LAGLaral I sof (Bii 6att Bl :
5 AAAAABCACL A T PN R SR Bt i (LGRS SBE2T b

o' - AGAAACCT G TAGSEGCER A TELET ASGHC S theMihberd® £, I80E O PV 16 was
anplified and isolated by RCR nethod using a pair of prinmers
amplification was conducted with a temperature cycle:
(1) 94 °C for 1 min;
(2) 5 cycles of 94 °C for 10 sec and 72 °C for 2 min;
10 and
{3) 25 cycles of 96 °C for 10 sec and 70 °C for 2 min,
and then followed by elongation reaction being carried out at
72 °C for 5 min. After the reaction, the product of PCR
amplificationthus obtainedwas clonedtoaplasmidvector pGEM-T
15 . easy (PROMEGA) in accordance with the instructions for pGEM-T
easy (PROMEGA). It wastransducedtoE. coliDH5 a (Invitrogen)
and using an ampicillin resistance geﬂe in the plasmid vector
PGEM-T easy, clones carrying the plasmid were selected in an
LB agar medium containing ambicillin.
20 | The plasmid carried by each of the selected clones was
sequenced to obfain the sequence of the novel cDNA (SEQ. ID.
- No.2) cloned therein. A novel protein comprising an amino acid
sequence (SEQ. ID. No.1l) deduced from an ORF in the nucleotide
sequence éf the cDNA was designated as a human WAPL (hWAPL).

25 A transformant carrying the full-length cDNA of the hWAPL, which
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16E7att Bl: 15 5' - AAAAAGCAGGCTCCACCATGCATGGAGATACACCTACAT- 3" and
16E7att B2: 5' - AGAAAGCTGGGTTATGGTTTCTGAGAACAGATGEEG 3'. Then, each of these
genes ‘'were cloned into a retrovirus vector pCLXSN in accordance with a
procedure of Naviaux et al. 20 (Naviaux et al,, J. Virol. , 70, 5701-5705
(1996)) , to generate 25 retroviruses LXSN-16E6 and LXSN- 16E7 for producing
E6 and E7 reconbinants, respectively. In addition, the retrovirus

LXSN- 16E6E7 for producing E6 and E7 reconbi nants sinmultaneously was
produced. It has _been found that an product of E2 gene derived 84 from HPV
can be bound'd% C&°PRArSt &R IRIGTH G e RSB IRAleR A Efcerieh o sedds a
function fo&g%?hib&%ion of the transcription thereof, and that a product
of E2 gene SPMPFBRta bovi ne papilloma virus (BPV) has a simlar
function for inhibiEing the 5 transcription. The BPV1 E2 gene fragnment was
obt ai ned by HE¥& 2PCR using pBPV-M | as a tenplate. In the nested PCR
the pair of_inner .pringers was _conpsi sted of: ,

5' - AAMAAGCA . BRI NN ;"va"in? tg.m‘an cancerous tissue

N = | Cr

5' - AGAAAGCTGGGTCAGARGTOCAAGCTGCTGTAMG: 31, 10 while Lhe pair of. oyt
priners was consi Sﬁ@gg%%ﬁ%'@@é@ﬁ%cﬁ%ﬁm&iwl%%ﬁ&% °

5' - GGCGACAAGI T T.GTA CTaGI-3' . T BP 2 ge fra nt. .t hus
obt ai ned maggéJ%%g%%ﬁﬁ?%f%Feroustlssuelg¥%kyéﬁé 1célégilege ospital,

thesamplesof surgicallyexcisedcancerous tissueswereprovided.

Thesamplesof surgicallyexcisedcancerous tissueswere examined

for the presence of hWAPL gene expression and the expression
10 amount thereof by Northern blotting and real-time PCR.

In the Northern blotting, an mRNA expressed from the
hWAPL gene was identified from total RNAs prepared, using a DNA
having a nucleotide sequence complementary to the portion of
nucleic acid Nos. 2511 to 2813 in the full-length sequence of

15 the hWAPL of SEQ. ID. No.2, as a detection probe. On the othe;:
hand, in the real-time PCR," a cDNA of the hWAPL was amplified,
using an amplification kit SYBR Green I (TaKaRa Co. Ltd.) and
as PCR primers, a pair of primers:

5'-GAATTCATAGGCACAGCGCTGAACTGTGTG-3"' and

20 5" -TTGAATTCCTAGCAATGTTCCAAATATTCA-3".

Furthermore, human P-actin w.as used as an intrinsic standard.
PCR primers used for amplification of cDNA of human B-actin were
a commercially available pair of primers (Clontech) of:

| 5'-GGGAAATCGTGCGTGACATTAAG-3"' and

25 . 5'-TGTGTTGGCGTACAGGTCTTTG-3".
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retrovirus vector pCvMSVpuro, which is based on a general - purpose 15 virus
vector pCVMBCV(C ontech),to prepare a retrovirus MSCV-puro BPV1E2 for
produci ng the E2 reconbinant from BPV. The retrovirus vector pCMSVpuro
conprises a puromnycin resistance gene as a selection marker. Human

epi dermal cells HDK1(Bi oWhittaker) were infected 20 with the retroviruses
LXSN- 16E6, LXSN-16E7 and LXSN- 16E6E7 for producing HPV 16 derived E6 or E7
reconbi nants, respectively. As a negative control, a human epi der nal

cell.HDK1 i nfected wi_lth a retrovirus yvector pCLXSN w?s used.. A cell line
in which continued PRf ¢EMPERABECE hEYFé?rSS’PPEEl%cFS eGbsd e £PAbIHEhed 25
was sel ected by cul tu%i gg t he c? Ij on a medi um contai ning 418 85 at 50
g/nL for 3 d’é?/%]:'tﬂrf“fae CRnfa 3%t leRBFéssi on of the hWAPL gene i nduced by
a reconbi nant protein 0%5 tcge E6 %)6 E7 fromHPV 16 was deternined by
Vestern blotting usifiy &> spetf¥it difiGbody recognizing a region of parti al

am no aci d sequence 66.5 (amno.aci d seqguence 2Dl PKKPKVEE) in
t he oncogenic prot égﬂ %@\Eﬁflfﬁlén% _8503{ aes‘%%r?en iG%If:&tfﬁg%adm)sﬁﬁt’ of
expressig)n ofncpst%e suppressor protein was al so determ ned by Western

bl otting: T‘?‘nen, I was again confirmed that E6 product pronoted a cl eavage

10 process of the p t pressor protein, resulting in expression of
t he oncogeni c prot eﬁg) h%{«gfi §ﬁy—“‘f‘ir hseercrfore, when the carcinoma cell |ines of

CoL o SO Shr e IR LR R R P 2
(TaKaRa Co. Ltd.) was used. The amount of the double strand
cDNA was detected by means of a fluorescent label therein to

10 determine the amount of amplification product.

For the cancerous tissue samples mentioned above,
comparative samples of total RNA were prepared fromnormal cells
and carcinoma cells in the individual tissues in accordance with
a known preocedure (Qikawa et ai., Cancer Res., 61, 5707;5709

15 {2001)). Amongthecarcinoﬁacellsexaminedofcervicalcancer,
corpusuteri cancer, ovariancancer, gastriccancer, renal cancer,
pulmonéry cancer, colorectal carcinoma and breast cancer, about
40 % of carcinoma cell samples of cervical cancer demonstrated
significant hWAPL gene expression (FIG. 5).

20 The carcinoma cell samples of cervical cancer were
examined for the presence of HPV infection. Specifically, an
mRNAregionfortheHPV—derivedES/E?genewasdetectedbyRT—PCR
with corresponding primers therefor in accordance with a known
procedure(Nakagawaetal.,‘J.Med.Virol.,62,251—258(2000)),

25 andinall theinvasivecarcinomacell samples of cervical cancer,
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15 denonstrated increase of the renmained p53 tunor suppressor protein as a
result of inhibiting transcription of E6 and E7 genes by the E2 from BPV
Concormi tantly, expression of the oncogenic protein hWAPL was i nhi bited
(FIG 6). On the other hand, in the C33A cell line, in which cancerization
was i nduced 20 by nechani sm ot her than such cancerization being originated
by HPV infection, the amount of the remaining p53 tunor suppressor

protein or the anount of expression of the oncogenic protein hWAPL was not

affected. T esults indicate that alt t i hcr eased unt, of
expreser on | OV PREHOSTOANS SPGEaFhoMAPE S/ 87 S HRers 8 et APBE v t h
canceri zati an.ind fendent 6 chani sm causi q i ncreased expre si on of
the oncogenitCBrPRRRLY noRBE Ol AT S NHRT G TPL S P ST SR EERe
mechani sm of_. i ncreased. exp t he oncogenic protein hWAPL due to E6

and E7 from .e§pﬁ?<%%?ré Ozfeﬁ"%‘:%iogwgﬁ%ng%lfe'pr onoter activity of the hWAPL

gene by a p _Suppressor protein It was confirned that the p53 suppressor
protein hasﬁﬁgﬁgﬂﬁeﬁion for inhibition of transcription of the hWAPL gene
er

10 fromdts

| W Bh BB R HpA R 1 ed
and i sol7at ed G p tenplate

wth use of a pair,of_prjners. priqern. I e. .
GTGCATCOCACCCACAGT ?rgﬁ&hﬂP16 w&g &ﬁ%ﬂ&ﬂ%ﬁ.and 1solated by

RCR method using a pair of primers

16E6attBl:
5'-ARRAAGCAGGCTCCACCATGTTTCAGGACCCACAGGAGCGACCC~3"', and
10 16E6attB2:
5'-AGAAAGCTGGGTTACAGCTGGGTTTCTCTACGTG-3",
while an E7 gene from HPV 16 was amplified and iscolated by RCR
method using a pair of primers
16E7attBl:
15  5'-AAARAAGCAGGCTCCACCATGCATGGAGATACACCTACAT-3' and
leE7att{B2:
5'-AGAAAGCTGGGTTATGGTTTCTGAGAACAGATGGGG-3" .
Then, each of these genes were cloned into a retrovirus
vector PCLXSN in accordance with a procedure of Naviaux et al.
20 (Naviaux et al., J. Virol,, 70, 5701-5705 (1996)), to generate
retroviruses LXSN-16E6 and LXSN-16E7 for producing Eé and E7
recombinants, respectively. In addition, the retrovirus
7 LXSN—16E6E7forproducingEGanuiE?recombinantssimultaneously
was produced.

25 It has been found that an product of EZ gene derived
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prinmer 2 (sequence: CCGCTTCCGCCGGTGAATGGICAGIGCTGS). A DNA fragnment of the
PCR product was f irst cloned to PCGEMI-easy (PROVEGA) , and sequentially,
the fragnent digested 20 with a restriction enzyne EcoRl was then cl oned
to pBluescript (Stratagene). A region conprising a pronoter portion of the
hWAPL gene, which was inserted into the plasmd, was digested wth

Sal I/ Xhol and cloned into the pG.3-Basic vector (PROVEGA) Af ter purif
ication with Qagen P la smd Maxi Kit (Q agen) , 25 the vector obtained

12 00 LSSt ) 8 BRSSPI SESn o SF, KESk ol BD,Boche) 2o Tor 2
o 011 pO SELOMCA000 (Tt Hhoen) 0 80, LBk el L el giace K1
el €0 b XDyt SLEREy 16T 52 At SR 1ty S ot ey o
v con gl gk NS0 U s CRBLESRiOn, YOG Sl 1

o L1 L80°! L AR Sen! USRS, ML oL AUSECLISH 00 L0 ol o
e ecam e BoThOSTARA of b LBl 1 TEE oL DG ERHRELESEY
the hWAPL ge@'in@é@%kz?mérs used was consisted of:
| 5'~AAARAGCAGGCTCCACCATGGAGACAGCATGCGRAC-3' and
5" -AGAAARGCTGGGTCAGAAGTCCAAGCTGGCTGTARAG-3",
10 while the pair of outer primers was consisted of:
5'-GGGGACRAGTTTGTACARAARAGCAGGCT-3"'and
5 -GGGGACRAGTTTGTACAAGAAAGCTGGGT-3" .
The BPV1 E2 gene fragment thus obtained was cloned into a
retrovirus vector pCMSVpuro, which is based on a general-purpose
i5 virus vectorpCMSCV (Clontech), topreparea retrovirus MSCV-puro
BPV1EZ for producing the E2 recombinant fromBPV. The retrovirus
vector pCMSVpuro comprises a puromycin resistance gene as a
selection marker.
Human epidermal cells HDK1 (BioWhittaker) were infected
20 with the retroviruses LXSN~16E6, LXSN-16E7 and LXSN-16E6E7 for
producing HPV 16 derived E6 or E7 recombinants, respectively.
As a negative control, a human epidermal cell HDK]1 infected with
a retrovirus vector pCLXSN was used. A cell line in which
~continued infection of the retrovirus vector was established

25 was selected by culturing the cells on a medium containing G418
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Construction of an expression vector for producing the hWAPL reconbi nant
protein A Hndlll and EcoRl restriction sites was transduced 20
respectively at the ends of the region of base Nos. 1 to 3570 in the cDNA
havi ng the nucl eoti de sequence of SEQ ID. No.2 by site-specific

mut agenesi s using PCR The PCR product thus obtained was digested with

Hi ndl Il /EcoRI, and the correspondi ng. DNA fragnent was inserted into an
HA-t agged mamal i an expression 25 vector, pHWV6 (Roche Di agnostics) to
construct an expression 88. vector for producing a reconbinant of the

HA- t agged hVERPEL praotmdi fpr 3 gpme- hWABET ipfeckiagnerProsion Shthad¥AFEd into
an mammal i an expression vector, phrGFP-N (Stratagene) for expressing a
fused prot eFsnavipAuGHd MYGER $eIdR2ph Rt 1ot st FR - Bh 8593 88¥% on 5
vector for producing a reconbinant protein of a GFP fused hWAPL

phr GFP- hWAPLL6 YRE ASESrBiBee YRS I RO ridgUes P & SPECAAH PRt PRAY
transfected to a host mammal cell wusing LipofectAm ne 2000 élnvitrogen).
After cul t urF$RPIGrEIRIdAYELTIAN ofi PRritird PHIPP ST SEABRNSEI BLt5%R% s
conduct ed using, EPI CS ALYRA Hyper Sor t Bechman Coul ter) on the basis of

t he pres%nce(%?”EkﬁFé?sF@HuEBFefh%NEﬁQ§4éFF£5395¥@%% urtieret %t tng and
additional selection, a transfornmed host cell line carrying the desired
expression v%%ﬂ%ﬁ“?6WmBFO&EE§n %-he hWAPL reconbi nant protein. 15 Exanple:
6 Generation of an antibody specific o the hWAPL. protei n_.For generating an
anti body specific t 6t ﬁgeoﬁeggeﬁﬁ.ge, Ehe amount of "expression o% p%3 9

suppresscr protein was also determined by Western blotting.
.Then, it was again confirmed that E6 product promoted a cleavage

10 process of the pb53 tumor suppressor protein, resulting in
expression of the oncogenic protein hWAPL.

Furthermore, when the carcinoma cell lines of cervical
cancer; CaSki, SiHaandC33Awere infectedwithMSCV-puroc BPV1E2Z,
CaSki and SiHa cell lines producing E6 and E7 from HPV 16

15 demonstrated increase of the remained p53 tumor suppressor
protein as a result of inhibiting transcription of E6 and E7
genes by the E2 from BPV. Concomitantly, expression of the
oncogenic protein hWAPL was inhibited (FIG. 6). ©On the other
hand, in the C33A cell line, in which cancerization was induced

20 by mechanism other than such cancerization being originaited by
HPV infection, the amount of the remaining p53 tumor suppressor
prote"in or the amount of expression of the oncogenic protein
hWAPL was not affected. The results indicate that although the
increased amount of expression of the oncogenic protein hWAPL

25 is closely associated with cancerization, an independent
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protein hWAPL, a peptide chain (hWAPL5a_66) having a partial amno acid :
sequence 50 to 66: CNFKPDI QEI PKKPKVEE that is located in 20 the N-term nal :
regi oh of the oncogenic protein hWAPL was prepared as an i mmunogen peptide
by chem cal synthesis. Furthernore, by reconbination was produced a fused
pol ypeptide tagged with 25 6xH Hi s conprising a partial amno acid sequence
814-1037 lying in the Ctermnal region of the oncogenic protein hWAPL.
Accordi ng to conventional techique, these two i mmunogen 89 peptides were
used to separa e |nnunlze,a rabblé roduce Bolyclonal ant i bodi es
speci fic to™df ﬁﬁtciag‘éhn%éﬁ}{:m%%e ﬁﬁpr FREO™ Ak E%%H?Pbﬁé’f"&ﬁanan ant i
-hWAPL- C anti body. In Western_ blofting in Exanple 3. and s

oncogeni ¢ p anﬁﬁAﬁﬁlﬁtmaghﬂ%?et?e ﬁ%ognﬁﬁehWﬁﬁgaﬂlﬁﬂtPgody

fi toth hVWAPL50- 66 ti . 7 | nduct f h
b ity w?fteﬁéeﬂm e3Sd0B %gi?lﬁeﬁ%g%ﬁc grPr B el efd R Be O™

expr essi on Eﬁ§%§% P- hWAPL for producing a reconblnant protelnof
the hrGFP-f ‘e procedure described in Exanple 5 is conducted
to seleg§ P- WAPL p05|t|ve cell line producing the G-P-hWAPL-fused
protein “and PL negative cell line not producing the

GFP- hWAPL - f%??F otgig AfteQ:sub%%ItuElngflghgcﬁwﬂﬁL 5igg§

fol |l ow ng t sy F 6 6 S re—HiA etein is

?jsaésglby Hgﬁﬁ)egggpnéggkeﬁytonerty in accordance W th Buse S procedure

It was confirmed that the p53 suppressor protein has

a function for inhibition of transcription of the hWAPL gene
10 from its promoter, as follows.

A promoter of hWAPL gene was amplified and isolated by
PCRlnéthod.using a genomic DNA in DLD-1 cell as a template with
use of a pair of primers: |
primer 1 |

15 (sequence: G‘I‘GCATCCCACCCACAGTGGAAGACATGG) and
pfimer 2 |
(sequence: CCGCTTCCGCCGGTGAATGGTCAGTGCTGG) .

A DNA fragment of the PCR product was first cloned to

PGEMT-easy (PROMEGA), and sequentially, the fragment digested

20 with a restriction enzyme EcoRI was then cloned to pBlue;cript
{(Stratagene). A region comprising a promoter portion of the
hWAPL gene, which was inserted into the plasmid, was digested
withSali/XhoIandclonedintothepﬂLB—Basicvector(PROMEGA).
AfterpurificationwithQiagenPlasmidMaxiKit {Qiagen),

25 the vector obtained was co-transfected with a p53 expression
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274, 7253-7263 (1999)). The GFP-hWAPL negative cell line denonstrates a 20 ;
chronbsone gene content equivalent to the host cell, HeLa cell, in which a '
half o6r note is conprised of a normal diploid and a content of a

tetraploid is about a half of the diploid. On the other hand, in the

GFP- hWAPL positive cell line, a normal diploid exists in a |less anobunt, a
maj or part denonstrates 25 polyploidy, a content of a tetraploid is

slightly nore than that 90 of a diploid, and an octoploid also exists at a
content of 10. 1 % _Thus, it can be judged that over-expression of the

hWAPL pr ot ei FPCiHduR@e dRPERBE e EPRst SBNEESY Al & PR3 -t&o¥eekpod@ingl y,

i nduction of nuc)ear atypia, in 5 particular, of nulti-nucleation is also

ori gi nat ed f¥'Gth a&%?%i‘gv &fsiBRbFetaRe RAERY . prte AiPQfe@hAnifegdoo

generation bcul turipg, ratios of observed nulti-nucleation are only 5 %

and 4 %in the "CEPOATRPL hégatiPhd cett- | PHR! ditfireere il tel fEomeifdct ed

i e DG LR LS Pt gl R S 5 %
Furth v d iat. i I h | | b | it h |

Btypl e dte. t LSRRG Tt =S Tk gh 80 NEPO L e HaPR S S ocess. by
1t osi f h i nduct i f m l el f j i

or 1 g1 nat ed_ b S50 DR aPELEran aF T HESRbRPLER Dp £ RS PROFPERRRAYRSE

m cronucl ei iéglnation in the G-P-hWAPL positive cell.line is about two

times as nuch as that in the GFP-hWAPL negative cel

As a result, it was confi_rmed that when transducing the

P53 expression vector, increase in the amount df the expressed
i0 . p53suppressorproteinredﬁcedtheamountofthelabéledprotein
" luciferase, which was transcribed and translated under control
of the promoter of hWAPL gene, by 30 % in comparison with the
control. Inotherwords, it is confirmedthat the p53 suppressor
protein has a function causing reduction in activity of the
15 promocter of the hWAPL gene.
Example 5

Construction of an expression vector for producing the hWAPL

recombinant protein

A HindIII and EcoRI restriction sites was transduced

20 respectively at the ends of the region 6f base Nos, 1 to 3570
in the cDNA having the nucleotide sequence of SEQ. ID. ﬁo.z by
site-specific mutagenesis using PCR. The PCR product thus
obtainedwasdigestedwithHindIII/EcoRI,andthecorresponding.

DNA fragment was inserted into an HA-tagged mammalian expression

25 vector, pHMé (Roche Diagnostics) to construct an expression
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.line (FIG 7).. 20 Exanple 8 Induction of cancerization of an NIH 3T3

fi broblast by the hWAPL protein An NIH 3T3 fibroblast is infected wwth the
expression’ vector PHVB-hWAPL for producing a reconbinant protein of the 25
HA-t agged hWAPL to produce a reconbinant cell |line 91 over-expressing the
HA-t agged hWAPL protein, an HA-hWAPL 3T3 cell.line. As a negative control,
an HA-3T3 cell line infected with a pHV6 vector is produced. Wen
culturing on a plate, the HA-3T3 cell line for negative control fornms a
honogenous 5 confluent-1ike single cell layer as in the host cell, NH 3T3
fibrobl ast, V#iHo& #rP1MeARe2 EPmPdPpnf P& hediint 2g9rg WS PLarOkEttre. To a
nude nouse was subcutaneousl¥?in'ected the HA-hWAPL =3T3 cell Ine and the

HA- 3T3 cel | ¥{MPePW8Ehsedient L7 oM Hwias 2439 itraPERERJERaE ™ WA 120 days,

oncogenesi s was induced in al] the injection siSes for the HA-hWAPL 3T3
cell |ine WwiRF S5 OBYEGHRBReBRECHASYS L%Rﬁ?éd‘gieﬁe' APEEEPERoSERES 5P he
HA-3T3 cell |ine. B VES%%én bl otting using the anti-HA antibod% and t he
anti - hWAPL- @%ﬁﬁqlﬁ‘o‘ﬁ{ﬁh B WFGEP 9 14t U RENERE LAY GRSHRRASELPE protein
was actually over-expressed in the cancerized cell . | t_he i zed

cel | hel er SHCE % BEPQISHS BESEPURIIaTLPTOESINGE @ CTRFUEHANECd vi si on
was al so observed. le 9 Inhibition of carcinoma cell growth by an

si RNA targetpg‘gq%%—{‘ﬁ@sfp

The expression vector for producing a recombinant was
transfected to a host mammal cell using LipofectBmine 2000
{(Invitrogen). After culturing for 2 days following the
10 transfection, selectionisconductedusing EPICSALYRA HyperSort
{Bechman Coulter} on the basis of the presence of expression
of the hrGFP tag. After further culturing and additional
seiection, a transformed host cell line carrying the desired
expression vector for producing the hWAPL recombinant protein.

15 Example 6

Generation of an antibody specific to the hWAPL protein

For generating an antibody specific to the oncogenic
protein hWAPL, a peptide chain (hWAPLso-¢¢) having a partial amino
acid sequence 50 to 66: CNFKPDIQEIPKKPKVEE that is located in

20 theN-terminal region of the oncogenic protein hWAPL was prepared
as an immunogen peptide by chemical synthesis. Furthermore,
by recombination was produced a fused polypeptide tagged with
6xH His comprising a partial amino acid sequence 814-1037 lying
in the C—terminal region of the concogenic protein hWAPL.

25 According to conventional techique, these two immunogen
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20 hWAPL gene Using an siRNA targeted to the hWAPL gene, it was confirned
that inhibiting expression of the hWAPL protein can result in inhibition
of growth "of a carcinoma cell. (1) In vitro inhibition of carcinom cell
grow h by an siRNA 25 Using the Silencer siRNA construction Kit (Anbion),
92 si RNA were produced which are targeted to the foll owi ng gene sequence
(hWAPL Asi RNA) and to a control. (negative control) respectively: hWAPL

Asi RNA: CGGACTACCCTTAGCACAA 5 negative control: ACTACAACTGGICGCAACC.
Practically, two synthetic oligonmers were prepared for_ _each; specifically,
for the hWARESPAIERRAVE T ANCEAAET ACEETTABEACARMREGECR Cakkdt to produce
AATTGTGCTAAGGGTAGTCCGeet gt ctc, 10 and, for the negative control,
AAACTACAACT BSFUEERRBECRT GHRANE e TP S NS FECEARE R GPFGPRBTRRR Gt 44, 3Fhen, in
‘each synthetic ,oligoner, a,T7 pronoter prinmer_was hybridized at portion of
ctgtctc -and %'PW%‘SFE@I afi- thody eRd A" e ipRRABLT Y ABFAERIY 0 grdirstern
conpletely douhl e strand DNA. Then, it was transcribed by T7_ RNA

pol yner ase, afili?é:tlgiﬂﬂsl%fmi&}‘i@l&n?i K OBndtRe KGR ASPEY ept dFAREr e

hybri di zsed each ot her,  and thegﬁ bot h cohesive ends. were digested with

Rnase to° pr&ffar §65°96eD %517 FAR PG RRNARLEH #ruRodnh 8828 Sd A t8FHa cel |

deri ved frorHv&%rL\éé_gflan ?gggf, in which

Example 7

Induction of chromesome instability by the hWAPL protein

A Hel.a cell is infected with the expression vectox
-10 phrGFP-hWAPL for producing a recombinant proteinof the
hrGFP-fused hWAPL. The procedure described in Example 5 is
conducted to select a GFP-hWAPL positive cell line producing
the GFP-hWAPL-fused protein and a GFP~hWAPL negative cell line
not producing the GFP-hWAPL-fused protein. After subculturing
15 for five generations following the selection, the content of
a chromosome gene DNA therein is assayed by Laser Scanning
. Cytomerty in accordance with Buse's procedure (J. Biol. Chem.,
274, 7253-7263 (1999)).

The GFE—hWAPL negative cell line demonstrates a
20 chromosome gene content equivalent to the host cell, Hela cell,
inrwhich a half or more is comprised of a normal diploid and
a conteﬁt of a tetraploid is about a half of the diploid. On

the other hand, in the GFP-hWAPL positive cell line, a normal °
diploid exists in a less amount, a major part demonstrates

25 polyploidy, a content of a tetraploid is slightly more than that
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hWAPL was hi ghly expressing, was transduced the hWAPL Asi RNA and. the
negative controt siRNA at a concentration of I nMfor evaluating influence
to cell growth. The si RNAs were transfected to the SiHa cell derived 25 f
rom an HPV1 6 pos itive cervical cancer, in which high expres s ion 93 of
the hWAPL was observed. FIG 10 shows the results of plotting the living
cel |l nunmber (x103) in the ordinate to a time from transduction of the

si RNA (hour) in the abscissa. In the figure, "siRNA" for transfection of
an siRNA targeting. DIF-2, "cont™ 5 for transfection of a control siRNA,

and "TSA" i rfth 2&i81Phe, apdan et Iphodicheks wpkhs BridE Becentifng ohd0 dbdeet vl ase
i nhi bi tor, Tr| chostatin Ato a culture after transfection of the siRNA,
respect i vel yPhWgnt 11 c20 Beoindoed Ehat OVaASEERYS B O OF hbe MHARL DesitRIR, 10
increase in the living tunor cell nunber can be observed. During the
period, conpdtIEEs FREANPFRING ditstebihdyYi MET€at’e -i nhi bition of tunor

gr om h. Subsequent | the cells to whi ch the hWAPL Asi RNA was transduced
show reduction in tﬁ‘éq‘?%ﬁ F QG - nurBICE 18R & t BRCARRY hat¥Biaa dRal |
nunber of cel|l e living. |n 15 contrast, when progress of deacetylation
for acet Iat%%lfgﬁﬁﬁs Lontat hsehUTH 82 tHPEt ofF i 8L PAhicBigaRaBY addPRg
Trichostatin A, it attenuates effect of inhibition of cell growth by the

hWAPL  Asi RM’erTﬁégéeFﬁf’s‘ﬁﬁ © FRYitare Pratedel | ket r‘?hﬁﬁeﬁﬁﬂ%aﬁlé?ﬁ 20 of

an hV\APLlsc i,tion.o dification such as

h hi st
acetyl ation,® usﬁ%ﬁﬁ?(?‘légrlta APSt e © h?\ﬁ%’?siegf‘%lggf R et?etﬁoﬁ’v%??/é’ﬂlly 5%

and 4 % in the GFP-hWAPL negative cell line and the Hela cell
infected with the phrGFP-N1 vector (control}, respectively,

10 whilebeing 15.6 % (three times or more) inthe GFP-hWAPL positive
cell line (FIG. 8).

Furthermore, in association with chromosomal
abnormality such as nuclear atypia due to abnormal centromere
division during.a separation process by mitosis of a chromosome

15 gene, induction of micronuclei formation is originated by
over—expression of the hWAPL protein. A frequency of
micronuclei formation in the GFP-hWAPL positive cell line is
about two times as much as that in the GFP-hWAPL negative cell
-line (FIG. 7).

20 Example 8

Induction of cancerization of an NIH 3T3 fibroblast by the hWAPL
protein |

An NIH 3T3 fibroblast is infected with the expression
vector pHM6A—hWA_E’L for prroducing a recombinant protein of the

25 HA-tagged hWAPL to produce a recombinant cell 1line
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in control of a histon code. (2) in vivo inhibition effect of tunor growh
To six-week ol d BALB3T3/ nude m ce were inocul ated 2x106 25 of SiHa cells.
From 10 days after inoculation, to the inoculated 94. tunor cells were

i njected hWAPL Asi RNA and a negative control siRNA once two days and five
times in total, respectively. Variation of the inocul ated tunor size was
evaluated for 6 animals in the hWAPL Asi RNA injection group, 6 animals 5
in the negative control siRNA injection group and 5 aninmals in the
untreated group. The results indicated an average tunor size reduction of
33 % i n t he dVa&PExpse fNAG rfhecHA orequeslpWARL pmitatingnan HAHWARAL BE8At ed
group. Furthernore, it was denonstrated that the nucleotide 10 sequence of
t he cDNA f orcetliel APLAs whiede werectonedel was HroddBeckll hih@da3e8tedo 23. 32
on the human genone. The nucl eotide sequence thereof is shown bel ow, al ong
with the nuctiddt & gpéiMoserptarces ofrodneedl Wienr ekt utiingnon @g bt eanther onot er
region in the elucidated hWAPL gene as well as the nucl eotide sequence 15
of cDNA for BAT8Tabeed Induge ARRL.nqgative ORRErph tfeame DRAS1omogepagFon from
the initiating codon ATGto the stop codon TAG is witten by capitals,

whil e i Pt hegwidusnerlikyisdngla ¢ell davearaerinathethmsitveett ansdr BBEi on
initiating point is witten by capitals on the basis of conparison with
EST. 20 Cc»uﬁyggggéﬁgé,ovhi}ﬁaqhﬁwﬂg—hWAPL 3T3 cell line forms a focus

gcgagcggct gt t ggaggaaggaggt gggggccgggagcgcaaat ggcgt t gagat ggt
ycar ggccct gtitd¥&a8t@eagcact gaccat t caccggcggaagcggcggegecagga

To a nude mouse was subcutaneously injected the HA-hWAPL
3T3 cell lne and the HA-3T3 cell line. Subsequent follow-up
10 indicated that within 10 days, oncogenesis was induced in all
the injection sites for the HA-hWAPL 3T3 cell line while no
oncogenesis was induced in injection sites for the HA-3T3 cell
line. By Western blotting using the anti-HA antibody and the
anti-hWAPL-C antibody, it was confirmed that the HA-tagged hWAPL
15 protein was actually over-expressed in the cancerizedcell. 1In
the cancerized cell, heterotypic mitosis was observed; for
example, three pole division was also observed.
Example 9

Inhibition of carcinoma cell growth by an SiRNA targeted to the

20 hWAPL gene
Using an siRNA targeted to the hWAPL gene, it was
‘confirmed that inhibiting expression of the hWAPL protein can
result in inhibition of growth of a carcinoma cell.
(1) In vitro inhibition of carcinoma cell growth by an siRNA

25 . Using the Silencer siRNA construction Kit {(Ambion),
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ggcggcggcggcccagcgggggcacacagcaggct ct gt t accagct ccagcagt ggcg
gccagcgagagct aggcccgsgcccggceccggcggcgct cgaggcggggagggaagttgec 25
ggggcegcecgct cct gcccececccaaccgggettcct attt accgaaagcagagt ccctc 95
gcctctct cggcet ct cacct gccggecct gect ct cccgecgecgagggtt ccgegeccgcec
cgcgggccgt ar ggagcgggagaaggcggar gcggccccgt ggccaaagcacccgccag
gct t ccgaggagaat at gaaact ggt gt caaaATGACATCCAGATTTGGGAAAACATAC
AGTAGGAAAGGT GGAAATGGCAGT TCAAAATTCGATGAAGT CTTTTCCAACAAACGGAC 5
TACCCTTAGCACAAAATGEGGAGAGACCACATTTATGECTAAATTAGEECAGAAGAGGC

CCAATTTCAAAGEABATATF CCANQAASFRCT

ErAGHAGRing gene

@A'A‘ B/ AR

ACTGGAGATCCTTTTGGATT IGATAGTGATGATGAGTCTCTACCAGTTTCTTCAAAGAA
TTTAGCCCAGGFESACGNCE TOHARLT AT REEAATCT ACTarrat T Cperaaysaceontrol ) .
AGGTCACTTCAGTACTTGAAGCTAATAGCAAAATTAGT CATGTGGTCGTTGAAGACACT 10
GTCGTTTCT GATRARPCET TEECT T TGGAGGACACT TTACT TGGGAAAGAAAAGAGCAC
AAACCGAATTGTAGAAGATGATGCAAGCATAAGTAGCTGTAATAAATTAATAACTTCAG
ATAAAGT GGAGARP T A TR A G AT EAR S A ERAG IS FENCCATAT TCACAAAAAT
GCTGATGACAGTACTAAGAAACCCAAT GCAGAAACT ACAGT GGCTTCTGAAAT CAAGGA
AACAAAT GATACEEEEARETER ST T GEERBARCE I GATERCCATCAGAAATAT 15
CTCCAATCAAGGGATCTGTTAGAACTGGTTTGT TTGAATGGGATAATGATTTTGAAGAT
ATCAGATCAGAAGACT GT AR B Y A oA e S riaasis ARy \pEgpa red for
TGACGATTTTAAAAAT CGAT TGGAAAAT CTGAAT GAAGCCATTGAGGAAGATATTGTAC

AAAGTGITCTT.

PEARETErACGASET ABTE T CARATRNAAACGAAATCC

TCCCAAGGAGCATCAAAT TTTGATAAGCT GAT GGACGGCACCAGT CA TAGCCAA 20
AGCAAACAGT GAAT CGAGTAAAT A CACEFEART AR ESAARERAR GTAAGTT

GIGGGACCAGTTTTAGA GATTACACTGTTTTACATCCA
TCTTGCTTGTCAGT TG AR T T AT ACA A AT AT AR OCACCATGOAT A
GTTCACFEFATggﬁgT%CTGEQG%L;; A COG%TGfHCGTCTCAGAAAAAAGGCAG

15

20

25

ABACTACAACTGGTCGCAACCcctgtcecte and

AAGGTTGCGACCAGTTGTAGTcctgtcete.

Then, in each synthetic oligomer, a T7 promoter primer 'was
hybridized at portion of ctgtctc and was treated with Klenow
DNA polymerase to prepare completely a double strand DNA. Then,
itwas transcribedby T7 RNA polymerase, the RNAs of the antisense
and sense chains prepared were hybridized each other, and then
both cohesive ends were digested with Rnase to prepare a double
strand siRNA with blunt eﬁds.

To a SiHa cell derived from cervical cancer, in which
hWAPL was highly expressing, was transduced the hWAPL AsiRNA
and the negative control siRNA at a concentration of 1 nM for
evaluating influence to cell growth.

The siRNAs were transfected to the SiHa cell derived

froman HPV16 positive cervical caﬁcer, in which high expression
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ATATTGCAACTTCTAAGACTACTACTAGATTTCGACCTAGTAATACTAAATCCAAAAAG 25
GATGTTAAACTTGAATTTTTTGGT TTTGAAGAT CATGAGACAGGAGGT GATGAAGGAGG 96
TTCTGGAAGT TCTAATTACAAAATTAAGTATTTTGGCT TTGATGATCTCAGTGAAAGCG
AAGATGAT GAAGAT GAT GACT GTCAAGT AGAAAGAAAGACAAGCAAAAAAAGAACT AAA

ACAGCT CCATCACCCT CCTTGCAGCCT CCCCCAGAAAGCAAT GATAATTCCCAGGACAG
TCAGTCTGGTACTAACAAT GCAGAAAACT TGGAT TTTACAGAGGACT TGCCTGGTGTGE 5
CTGAAAGTGTGAAGAAGCCCATAAATAAACAAGGAGATAAATCAAAGGAAAATACCAGA |
AAGATTTTTAGT GGCCCCAAACGGT CACCCACAAAAGCTGTATATAATGCCAGACATTG
GAATMTCCAG@I#@W@%@?@@@F@B@%AC@@TA@WW@%@ plotting
CAGTGAGGCT GTCTTCAAAGGAACCAAAT CAAAAAGAT GATGGAGT TTTTAAGGCTCCT
GCACCACCAT CCARAGT CATAAZRNC FEPRAEARTHCE TAE TENSSECTRCERARATATH i £rom
AGTTACT GCACT GAAAT GCAGACGAGAAGACAAAGAAT TATATACT GTTGT TCAGCACG
TGAAGCACTTCAE&@@&'?G‘F FETARAATETABNEARRR ARSI iIRSRFGAEA Fre £igure,

GAGTACTTGTTAA % GAGCACTCAGCCTCTAAACACACGTTGCCTTAGIGT. .
TATTAGCTTGGCH%&P‘&AA COCRFEREEAR T T CRAATRHACCHERGAREA 'E?Aﬁ'@r cont
GGATGGT CTTT TGATT CCATCAGAATCTGT

CTCTGTA G%EA M L G?;ECT dte the
TAGAGCTAGCTTAGA TGATT CTTTT CT TGCTT

CCAAGCTACT %@&ﬁ E‘T‘G’Phlblt“'
GAAACTGTACA TCTTGATCTA TAT mm
CoAGACATTAT ALTH (T ARACR %ﬁ‘@%lm
GGCTTTTGGGTGETCT T TATTGTAGATAAAGTAAAAGAATGTGTGGATCATTTA
AGTAGAGATGAGGAF CTGGTAGCCTCACTATGGGGAGCAGAGAGATGTTT

ACGAGTTTTAGAAAGT GT TAAT TA
ATAAAGATTCCCAACTTAT B R TR T T EARAREATL ASiRN,
ATTCACAET AL FART A TN MG AINFTIES TACTHLETFEE.  puring
the period, comparison with the control may indicate inhibition
of tumor growth. Subsequently, the cells to which the hWAPL
AsiRNA was transduced show reduction in the living cell number
and after 100 hours, a small number of cells were living. In
15 contrast, when progress of deacetylation for acetylated lysines
contained in a histon is inhibited by adding Trichostatin A,
it attenuates effect of inhibition of cell growth by the hWAPL
AsiRNA,
These results indicate that cell death by inhibition
20 of an hWAPL is caused by inhibition of histon modification such
as acetylation, and implies that the hWAPL itselfmay be involved
in control of a histon code.
" (2) in vivo inhibition effect of tumor growth
To six-week old BALB3T3/nude mice were inoculated 2x10°

25 of SiHacells. Froml0daysafter inoculation, to the inoculated
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25 TCACCAGAATGTAACTAACCAT GTAGGCAAAGCAGT GGAGGACT GCATGAGGGCCATCA 97
TCGGGGTGTTGCTTAATTTAACT AATGATAAT GAGT GGGGCAGCACCAAAACAGGAGAG
CAGGACGGT CTCATAGGCACAGCGCT GAACT GTGTGCTTCAGGT TCCAAAGTACCTACC
TCAGGAGCAGAGATTTGATATTCGAGT GCTGGGCTTAGGTCTGCTGATAAATCTAGTGG
AGTATAGTGCTCGGAAT CGGCACTGTCTTGTCAACATGGAAACATCGTGCTCTTTTGAT 5
TCTTCCATCTGTAGT GGAGAAGGGGATGATAGT TTAAGGATAGGT GGACAAGT TCATGC
TGTCCAGGCTTTAGT GCAGCTAT TCCT TGAGCGAGAGCGGGCAGCCCAGCTAGCAGAAA
GTAAAACAGATGAGTTGATCAAAGATGCTCCCACCACTCAGCATGATAAGAGTGGAGAG
TGGCAAGAAACAASPEEAEAIA FACA G i} SAREACTGh POTaERye control
AGAGAAACATAAGAAGGAGGAGGACISATGAAGAACTTGACCTCAATAAAGCCCTTCAGC 10 _
AT GCCGGCAAACHIENRCepes M eCeYrGratcEte ThHierectrAtY AE T Taresstive ly -
TGTCTCTGCCAGGAAAGT CCAAT CAAT GTAACCACT GTGCGGGAATAT CTGCCAGAAGG

AGACT TTTCAATAAT GACAY R tEeTCAAA A TP EREAET TH A PGAA FET AR pValuated
GTGCTGTTGGAACAACT GGCCAGAAATCTATCTCTAGAGT GATTGAATATTTGGAACAT
TGCTAGct get t%c &t eRiPR 1T ddgt iRt R A4 RIY gHya it ghgaRad poimals
agaaaagt caagt cat gaaagaagt cct t gaagat at accaagaacatt cat cagtatc

attcgt gt? t ggidt FFFt’E&g“&&é’ﬁc‘E‘trﬂ%ﬂlt %ﬁ“&”g%é\?ﬁ%ﬁ?‘% @ggeat%ft%ét gpimals in

e L R e
£ EA AR S A A 2.
e S R :ggggfz::;;fzg?

Ao e AT AR Fgori
tgaactajftt tée‘%;%te%tcteqaaig%ﬁ ADRRGR Ald BRRRAL GA Cw%t BRI I G8s 10cated

in 10g23.31 to g23.32 on the human genome. The nucleotide

sequence thereof is shown below, along with the nucleotide
sequence of the 5'-untranslation region and promoter region in
the elucidated hWAPL gene as well as the nucleotide sequence

15 of cDNA for the above mouse WAPL. In the ORFs in the cbNAs,
a region from the initiating codon ATG to the stop codon TAG
is written by capitals, while in the promoter region, a region
after a putative transcription initiating peint is written by
capitals on the basis of comparison with EST.

20 cDNA sequence of the hWAPL

gcgageggetgttggaggaaggaggtgggggecgggagegeaaatggegttgagatggt
ycarggccctgttéaaactccagcactgaccattcaccggcggaagcggcggcgcagga
ggcggcggcggcccagcgggggcacacagcaggctqtgttaccagthcagcagtggcg
gccagcgagagctaggcccgsgcccggccggcggcgctcgaggcggggagggaagttgc

25 ggggcecgcecgctectgecceccccaaccgggettectatttaccgaaagcagagteccte
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98 t agct at aggcacaagaaaaacaacagt t t gagagaat at t at at aagat gat gt gccc

t gt t aaaaggaggaggcaaaat agt caaacccagggt agt t t acact t aat gct aggga

ggct ct't aadacatt attagattttgaggaaagactctctagatatattttctaatgtt

cagt acaat aaat at aaggaagct aaaacaccaat gt ggaattcctgtttccagat aac 5
atgtatattcttctatagagtgacaggat caatt gcat aagcgcaaagccttaaattgc

t ggtttagagaagacccttttttcattcagattctttgttcgt agagcagttatttgaa
aaacagttat ggaacacaaaacattttatagatttaatatcataacattgcaaattttt
cttgtattattgttcacaccactggttatacttttttttttccttttttattgattggg

cct gaat acag@IFucEchgagat et qAtEaraat I i EELISo6 IR I AT IW CHFCCcgce
gttacatcatgtttcttcattggatttgtaaaacttgaagccataaaaatattagtttg

gt gt gt at t ggREEISICEGER BISRARINIATLE 0§ CAERRIRAAAGaTL BT GERRATFACCCgCCag

ccttgtat aaagt gacaaat cggggctctt gt atcagtgccagctgtaatgtttttaaa
{geagt goct gQHECARER et CRPPCE BEAY beR AR POLCBGDRREE&AARACATAC

gtaaggaagtaact attccaggcaaattgttttcttccttctacccaccccaacccct 15
Scccat cacct AGHEGARAAY HeTHARICAB 0 GAUAA TR TGO RO GAGRT CAACARACGGAC
tttgccctgagt att aaagct agctt agcaaaat actttt aaaaacat att t aaat

at acccat BaadACHA RS MAAN THACRACP C RSB A ATAC5E AP DB Glf {EAGRAGAGEC

attaatcattg attta aaa acagattttt t gaacct gactt gt cagat
ggtaaggaata%FgFgggggﬁe?gggﬁ?ﬂgﬁﬁﬁﬁ %3%68363&@?&88@% TERAP G AARGT
ttacactggtaatcatttgaaaattgatttacctcagigtttaacagttttttgittt
CLLtgttiott AGeRealCs AT A A R LA AT TG I ORI BT TCARAGA
S e AR AT AR A R i b b rracane
| Bgagt act t { AR A S A AR R AR bAGARE O g
10 .GTCGTTTCTGATAAATGCTTCCCTTTGGAGGACACTTTACTTGGGAAAGAAAAGAGCAC
AAACCGAATTGTAGAAGATGATGCAAGCATAAGTAGCTGTAATAAATTARTAACTTCAG
ATAAAGTGGAGAATTTTCATGAAGAACATGAAAAGAATAGTCACCATATTCACARAAAT
GCTGATGACAGTACTAAGAAACCCAATGCAGAAACTACAGTGGCTTCTGAAATCAAGGA
AACARATGATACTTGGAACTCCCAGTTTGGGARARAGGCCAGAATCACCATCAGAAATAT
15 CTCCAATCAAGGGATCTGTTAGAACTGGTTTGT T TGRAATGGGATAATGATTTTGAAGAT
ATCAGATCAGAAGACTGTATTTTAAGTTTGGATAGTGATCCCCTTTTGGAGATGAAGGA
TGACGATTTTAAARAATCGATTGGAAAATCTGAATGAAGCCATTGAGGAAGATATTGTAC
.AAAGTGTTCTTAGGCCAACCAACTGTAGGACGTACTGTAGGGCCAATAAAACGAAATCC
TCCCAAGGAGCATCAAATTTTGATAAGCTGATGGACGGCACCAGTCAGGCCTTAGCCAA
" 20 AGCAAACAGTGAATCGAGTAAAGATGGCCTGAATCAGGCAAAGAAAGGGGGTGTAAGTT
GTGGGACCAGTTTTAGAGGGACAGTTGGACGGACTAGAGATTACACTGTTTTACATCCA
TCTTGCTTGTCAGTTTGTAATGTTACCATACAGGATACTATGGAACGCAGCATGGATGA
GTTCACTGCATCCACTCCTGCAGATTTGGGAGAAGCTGGTCGTCTCAGARAARAGGCAG
ATATTGCAACTTCTAAGACTACTACTAGATTTCGACCTAGTAATACTAAATCCAAAAAG

25 GATGTTAAACTTGAATTTTTTGGTTTTGAAGATCATGAGACAGGAGGTGATGAAGGAGG
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cttt ggagcaaaagccaacggcaggaaaaaat agtttgtaccagttt cat gaagt at gt
ctttgggtttttgtaaataattttaact caaat aaaattgctactttcaatac Pronoter region
sequence of the hWAPLgene 5 '
atttttagtagagacggggtttcaccgtgttagccaggat ggtctcgatctcct gacct

cat gat ccgcct gcct cggcect ct caaagt gct aggat t acaggcgt gagccaccgt gc

ct ggccgct gaacacaattt aaagctt caatt aat ccaggt att cagt caacaaat at't

t at agcacactttct gt gt gt gaggcact attcta. ggt gt gctt ggcat at aaaat gaa

caaaag! cageeql ol coL GGl el et Lt el Lo gasccgaast agatae 10,
aaaa agat ac t CcCi t aaat agcat cCaa aaaacatt act

L
gzz;;:?z:?;z‘%?g;g @?%ggggmégggwﬁﬁﬁg%
acccttcagggtgtiig éﬁ%ﬁ5§§ Eﬁgﬂﬁgﬁﬁﬁﬁé TGECTGGTGTGC
T
acct agacageag Gl ECRRRRR0IEAL P0LSL £ EERRORAEIL B EERRL A0 crrrc
 geaaacct al eppugeeatpasRanall Lol CEANARRUAEL LA ACaR LAl coorancy
atcactttccttigaagal-atg E‘Pﬁ%gﬂ%%%%ﬁﬁ &H%%E%ﬁ&@f@ﬁ CTCCT

t t gggaggccaaggt aggt ggat ggct t gagcccagaagtt caagaccagcct gggceaa

caaggt gaaaccééz?éc%tc%h%gggc g mgggg@%gc %%E@ﬂ&@&@%cc"ﬁ%mm

cat gt agt cccagét act t ggg gaaccctggagq
gaggt t ge@at g3 AeRh eI ALAALRERLhE A RERCA ALIGORNFARAERRBRASTTCAGCACE

TGAAGCACTTCAACGATGTTGTAGAATTTGGTGAAAATCAAGAGTTCACTGATGACATT

GAGTACTTGTTAAGTGGCTTAAAGAGCACTCAGCCTCTAAACACACGTTGCCTTAGTGT
TATTAGCTTGGCTACTAAATGTGCCATGCCCAGTTTTCGAATGCACCTGAGAGCACATG
GGATGGTAGCAATGGTCTTTARAACCTTGGATGATTCCCAGCACCATCAGAATCTGTCC
15 CTCTGTACAGCTGCCCTCATGTATATACTGAGTAGAGATCGTTTGAACATGGATCTTGA
TAGAGCTAGCTTAGATCTAATGATTCGACTTTTGGAACTGGAACAAGATGCTTCATCAG
CCAAGCTACTGRATGAAAAAGACATGAACAARAATTAAAGARAARATCCGAAGGCTCTGT
GAAACTGTACACAACAAGCATCTTGATCTAGAAAATATAACGACTGGGCATTTAGCTAT
GGAGACATTATTATCCCTTACTTCTARACGAGCAGGAGACTGGTTTAAAGAAGRACTCC
20 GGCTTTTGGGTGGTCTGGATCATATTGTAGATAAAGTAAAAGAATGTGTGGATCATTTA
AGTAGAGATGAGGATGAAGAGAAACTGGTAGCCTCACTATGGGGAGCAGAGAGATGTTT
ACGAGTTTTAGAAAGTGTAACTGTGCATAATCCCGAAAATCAAAGCTACTTGATAGCAT
ATARAGATTCCCAACTTATTGTTTCATCAGCTAAAGCATTACAGCATTGTGAAGAACTG
ATTCAGCAGTACAARCCGTGCTGAGGACAGCATATGCTTAGCTGACAGTAAGCCTCTGCC

25 TCACCAGAATGTAACTAACCATGTAGGCARAGCAGTGGAGGACTGCATGAGGGCCATCA
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t ct gt caccaaaaaaaaaaaaaaaaaaaaaaaaaaaaaat gt ggccaggceat ggt agcet
cacacct gt aat cccagcact t t gggaggcet gagccaggcggat cacaaggt caagaga 5
t cgaaaccat cct ggccaacat gcaaaacaccat ct ct act aaaat acaaaaaat gagc

t gggt gt ggt ggt gt gcgect gt agt cccagcet act ggggaggcet gaggcaggggaat ¢
gct t gaaccagggaggcagagat t gcagt gagccgagat cgcgccact gcact ccagec
t ggt gacagagcgagact ccgt ct anaaaaaaaaaaaaaaaaat at at at at at at at a
tat aat at at gt at at aat ttt acat gaaagaaggaaat aaat gggtgcttttattcaa 10
caaat atttattgagcacctactctt gt gccaggcagt cttct aggt gct agggttgca

gcagaaaac aagdés§§e G5 EGaT T TIAGCE AT TRAIFFRT RS aF Do R IR CAGGAGAG
ROo0acagt gad ARG GAET GG AR P an TR CIa CA e QLT Gape TACCTACE
osgs ol QaseagcceaL 1 ot gsaanes avspossansal AnsaCaBiEL 1
sppcctapcecababutelrcdget ottt et ilastal bl frechdormmnn
{1 ot gacct gt FGHKCATSAaT A A PR CRAOT o T AR R COAT AT oGt ACRF CATGC
sgpct sqnececiCitobe A oeafeatasiE Bl e i gmacnona
SR e e S
ageaaat gtatggt%&fqhaggé%m@%%%?&é@ta%gm@%%%%ﬂgﬁ@@&ﬁagﬁgﬁﬁw caen
Fgagat aacca oA AR R A PER R AR AR R cconrencc

acaaaaagl 911 £A0eERhAAGAL ARGSRATT ORI LA BB RERELEE A b rreTTacs

TGTCTCTGCCAGGARAGTCCAATCAATGTAACCACTGTGCGGGAATATCTGCCAGAAGG

AGACTTTTCAATAATGACAGAGATGCTCAARAAAATTTTTGAGTTTTATGAATCTCACTT
GTGCTGTTGGAACAACTGGCCAGAAATCTATCTCTAGAGTGATTGAATATTTGGAACAT
TGCTAGctgctttaccﬁttgcttcaggtgctcggtaatgctggagctatccttagacaa
i5 agaaaagtcaagtcatgaaagaagtccttgaagatataccaagaacattcatcagtatce
attcgtgtttggattittaaggccacctgatttettcgtecatgecattcggecatttgeta
éatgacagttactacatcaatctgcaactatcaaaaatgaggggaaaaggttcaggctg
ttaacaatteccatgcagtatttaaatacatttactttggecagagtttatacecteeect
tgttttcttgetttattctgggecaagtttgaaggggaaaatttgtgetgetgttagtge
20 aactgctgtgtatgttgagpcactgttgtcatgccagccaggtgcaaaggcagcttagc
tactgaggtagegaatgttctgaggacattctagacaacagettagttectttttecagg
ctcatttgettttgettttttgttgaatgatteccaategtaaataaagettttaataat
tttgtgaattttttggttgttgttcecctgaactactgtctatatttaaaattagatgga
atccaaagatacacgggattaatagt#tatttttttattcttgattaggtttgggttat

25 tgaactattttttacttttgagaccacaaccatattcaatatcataccataatgtgtca
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t ggaacccagggccct ggt aagggaat gaggggact t cagggcatttgcttgcectcagt 5
ggaagcagggaggt aaggggt t aaggt ggt ggt acagcct gcagggccaggagt ct gaa
ct ccct ccaggaggggcccgaggggt gt ct t t agt gt gagccacacaagggt acagagc
ccagaagagct ct gctt aat at t cat at act aagct t ccacagact aaat acacacaca
cacacacacacacacacacact cacacacactttacttct caaat cat gt accactttc
t accagat t caagaacaccaagaagt act aaagggt at ccaaccgt caagaaaaagttt 10
gactccctcattagttgtaacatacaagtcttcccatttccttacttgtaagat agagt

R e e e e e R
a0t 00000aa S GEFAIIRY SUCE GUE CEagt UTAIR D900 Goa s opg=9sa
U1 1 gagt Q0 AT POARART ET VG LE LT I AR LSRR O R ot aatate
R S R e R S i S

R R R e e R A S
[ Lanacadaat ORALIAdedA0N T Cal AaaC G hat P hA A g SO CagaR ey carttgas
acceaaal aaabagkedtal e CROAGSEARRNE 00ANANALIRELLAL I ot et

at at aaact acagaagdagttgatttatttt gaaacaagaaaaagt act gaft cagt

ttaggaaatt gt Q%EQE@?E@&Q&&&%%EQQ@E&EﬂQQHQQQ%%@€§8€@@éE%E%tH@%tggg

ccacact aaaat ccdaccttaaatfcctcttgggddgagct gcagggt ct ct gaact at't

tttCCtttatttéH%@%%EBESg&&%@é&%&&&%&gQEBQE%E%éHEQf%%%EEEé&&%ﬁéﬂ%ttcaggta

at t aaaagcaaatt at ccat t t gt gggagaagggcgggct t ct cact gaaagcaatt ag

tagttttg) aatddiaearedt JOg SHieAl;@at e 05 ARAIaAGEARIMd MGt tagttty

gtgtgtattggggaaaatagctaaaagtctaatttttacccatttagactttgttattt
ccttgtataaagtgacaaatcggggctcecttgtatcagtgecagectgtaatgtttttaaa
tgcagtggctgccttctattgtcttcctatttttgataatgcagattgttgggaaatct
gtaaggaagtaactgattccaggcaaattgtittcttccttctacccaccecaaccect

15 acccatcaccttttaagaacatagtacgeccagtgtaacgtgggaaccattgagattgta

tttgccctgagtattaaagctagcttagcaaaatacttttaaaaacatattggtaaatg'

atacccataaaattaaattagttatattttattttaaaatgcaaaatacattgatattt
attaatcattggatttagggaaagggacagatttitggtgaacctgacttgtggcagat
ggtaaggaatattataaaacatttggatgagaacaatcagggcgaactgcatttttctg
20 ttacactggtaatcatttgaaaattgatttacctcagtgtttaacagttttttgttttyg
ttttgttttttaaataataactaattgtecgagcactgatagagatgcagattttggtgg
ggggaggtggtgggggagataatcacttcaccaactgcagtgcatttgtgtgtttttaa
ccctcagagaactcfgcattttagggtacttgaggctgacttaactaaaagttttaaag
taaccttttttccattgtaaatatttctgtaaatactaccaattggaaattagaacégt

25 'agagtacttttctgaatccaatcctatttttattttatacagtatttctcagctgtgat
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5 ggagt ccgacgaat cat gcacct ct ct.t agggggaact ggtt gcgct act cttt agaac .
gctgttttcccat ggt agcctt aaaaaaaaettaccaattttct gaattaggt aacaca |
t t gaat gggaaaaacct aagat agcacaaaaaggcgt acagcgaaaaat t aagact cct
t cct cccgt cat ccgecacct cact gt cct ccct agaggcaat cgetggttcacttcett
taaactttttattat ggaaaatttcagat acacaagt aaagagact gt at ~at gagcac 10
at at gct cgcat cacgcagct t caacgat gaaaaacgttct gccagcttgttttattcc
tctcccccagttttcataggegtattttacagt cct gacaccagat cactct gt caaca
catcagtaggtcttaaaaaaaaaaaaacaaaaaaccataaccacattaccgttaccaca

cccaacaaagt t R PIPISP R R CRAIICAFIR 233 A ESGHFECTt Hiatgaagtatgt

t cggt gaggggcagac agaggaaggact gcaggact gga cgcgaaaaaq 15
egaggggcgacd%%%@%%ggggEék%%%ﬁﬁ%gﬁEEg@%éﬁ%%Q§géﬁggggEg@%%ﬁﬁ?iﬁ%ac
cacct acgccgggeccaggaccgaccaggcoaggt cgagggceggcet ctt gaccacgegec
ccct gect cccaget cccgggeggeggect ccgecaggeccggecacaget gcacageccg

gcct gcAct

SR PR Aetes _ $&t-§ggccgggag 20
e R
R e L e
AT T T A G A CCACAT CACCAT AL S 63 8 BRAC sequence
of the nDuse%é@%P acactttctgt%ﬁgg ggacactattctéggégaactt% %ﬁﬁ?taaaatgaa

ncggccgccagggaggcct aggccct gt gcgcgectg gga g
119cg9ggccaceacl,eRes 88&@&9&&&&&&95Eg§£ﬁ£ﬁ§&%&%€%@%&%ﬁ&é&&%%é@agataa

gcggagccgceggat t gt'gacggcagcagagcccct cgtetcet ct cggt' ggéatcggtec
gcact ggi et ChCOLQeIgeDel CLLAGHGHCIS S EGCABIANLLILEGY930558988A% cageaggg

aaaaggagatacagggtgctggatgaccttaaatagcatggccaaggaaaacattactg
agagacacacttgagcaaagacctgaaagcatgcagggaatgagttgtgtgtgtctett

. gaggactaacagagggaacaagtacgaagagggcpcacaggcaggagctggcttggcat
gttctagtagtagacagaggcaggcccggcaaggtaggaagggataggagtactcaggg

i5 gccagatcatgcadgggecttttcaccgttaagaactttggattttagtattacaggagg
acccttecagggtgtttgactaggecgggtatcatacagtattaagggtgaggatcctgaa
taaaaaagggctgtttccaggacaagggtcaggaageccagacttcecttcgaggtigettyg
taccggtecttgtcaggecaatgtgctecctagagaattitccttigetttgtgtttcatet
écctagacagcagtgtattccccagaggacgtcactatctccagagaacatattccaat

20 tatcctgggaaatatgataattgggattataacagtactcattttctcaattctcagaa
tgaaaacctatccaaggcaagaacaaaagttctccagaaagcactcececcteccaattgt
gaaaacccagttaacattttattagégctaccaggttatgtgaaactgttgatagtitt

' atcactttecctttecaagatataggcaggggecagtggectcatgectgtaattccageact
ttgggaggccaaggtaggtggatggcttgagcccagaagttcaagaccagcctgggcaé

25 caaggtgaaaccctatctctaccaaaaatacaaaaattagtggggcatgatagcatgga
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gcggaggcggcccgaggccaaagcacccgccaggcgcecgaggggaat at gaaacaggt g

t caaaATGACATCCAGAT TTGGAAAAACT TACAGT AGGAAAGGAGGAAAT GGCAGT TCA
AAATTTGATGAAGT TTTTTCCAACAAACGGACTACTCTTAGTACAAAATGGGGTGAGAC 10
CACATTTATGGCTAAAT TAGGGCAGAAGAGGCCCAATTTCAAACCAGATATTCAAGAAA
TTCCGAAGAAACCT AAAGT AGAAGAAGAAGATACT GGAGATCCCTTTGGT TTTGATAGT
GATGATGAGTCTCTACCTGTTTCTTCAAAAAATTTAGCCCAGGGTAAGGGT TCATCTTA
CTCAGAAT CTAGT GAGGCT GCTCAGCTGYAAGAAGT CACTTCTGTATTTGAAGCTAATA
GCAAATGTAGT CATGT GGT GGGTGAAGACAGT TTTGCTTCCGACAGATGCTTACTTGTG 15
GAGGATACT T T ARTEEGaSAAACRAI P AGIAT AL ST MY ROCACBABE RN tggaggty
CAAAAGTAGT TGCACTAAGT TGCTAACT TCAGATAAAGT GGAGAATTTTAGT GAAGAAC
ATGAAAAAAAT ABHACE AE T T IR RAATEL T CPR IR ACTAACRIYITSApagcaagac
GCAGAAACCGCAGT GGCTTCTGAATATAAAGCT GATGAAACTAAAGAAACAAATGATAC
TTGGAACT y CEAR AR I ARG T ORI TRARBACT I BT TR ESIeaugsa tggtaget
GATCTGTAAGAACTGGTTTATATGAATGGGATAATGATTTTGAAGATATCAGGT CAGAA
GACTGTATTTT AR FEBRF AR ESRSFEFEF T et rassseagcagzivarprag tcaagaga
AAAT TTGGAGGAT TGGAAAAT CTAAAT GAAACCT TTGAAGAAGATATCATACAAA

GTGTTCT B e SO FACY T AR I SRATAR B ERR P (G SAGRAAa tgage
CAGGGAGCATCAAAT EEAT GCTAATGGAT GGCACCAGT CAGTCCTTAGCCAAAGC 25
AAACAGTGAAT%:?[‘ G FER AEFeFIHTPRgFEIpggaate

GGACCAGT TTTCCA CAGT TGGACGGACTAGAGATTACACTGI TTTACATCCATCT
TGCTTGT CAGTGREF AR T T A RGEAT AT A SR AT R RSP POt ecagee

CACCGCATCCA GCCAGATTTAGGAGA GCCCCEECTCAGAAAAAA TA

T oL R R T T SR R A RO R R AR AR A S p ta tatata
GITAAACTT TTTTT1 TTT1 GA T GAT GAGACAGCGAGGT GATGAA

TTCTOOAGI TCPARFIACRA RETAAAFR T P HrCABARTLTEA tattoaa
AAGAT GAT AT A LA A T () (Y G A A A A A ARG M A g g gt e gea

gcagaaaafaagacaggcagagatccctgecttcagagggagecacaacatttaagataa

acatgcaaaatgcctgatatgttagatgggaagataaatgcccttaaagaaagtaaagc
Aagggacagtgacatttaggagtgaggatgttgcaacaatttaagataggttggtcaggg
'gagattcattgaaaagtcccatctgagtgaaaacctagaggagagaattgaagcﬁggct
15 ggtatctgggggagttgtaggcagagggaataggaaatacaaaggecctaaggtgggga
aacagcaagéagtcaggtgtgggcagagcagaaagttggggctgcatgagcaaagggca
gggcctggeccacatctegtagagetttgtaatataaccacaacatgcaagtgtacaat
ttaacattttattccacateccgatggcaaagaaaaattgactgetaccaatatggtagt
ttctgacctgtagttccctaaatagaattctataagttgtaatacactttactacacat
20 tatcagaaaaagactaaaagttctatttagtaactccaattctgacagttctcatgtc£
gggctagaacaagggcétggcaatggcagaacagatgtcttctattttctttgcaggat
tttcttttttcagaggaaagtacaggtatgggcccactcaagtggagctccaggttagg
gggttctgtectcacccaggeagecacacaggagggcagaggecectectaagggtacta
caaacttggctctgatccatgatttcagtttctgacaaacacéacattcagtgggggaa

25 agaaaatcaggtatctgagagcttgcacacaggcattctagcaaaaccaaaagcaccta
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ACAGCT CCATCACCT TCCCAGCAGCCTCCTCCTGAAAGCAGCGACAATTCCCAGGATAG
TCAGTCTAGTACTAATAATGCAGAAAACT TGGATTTTACAGAGGACTTGCCTGGTGTGC 10
CTGAGAGT GT GAAGAAGCCCAT AAGT AAACAAGGAGAT AAAT CCAAGGAAAATACCAGA
AAGATTTTTAGT GBCCCCAAACGGT CACCTACAAAAGCT GTATATAATGCCAGGCATTG
GAACCAT CCAGACT CGGAAGAAT TGCCT GGACCACCAATAGCAAAACCT CAGCGT GTCA
CAGT GAGGCT GT CTTCAAAGGAACCAAATCAA. AAAGATGATGGAGT TTTTAAGGCTCCT
GCACCACCACT CAAAGT GATAAAAACT GT.GACAATACCT ACT CAGCCCTACCAAGAAAT 15
AGTTACTGCACT GAAAT GCAGAAAAGAAGACAAAGAATTATATACGGT TGTTCAGCACG
TGAAACACT TCARRERTE P EET e R PR EC FERAR R CAR SAGPREABTEATRICRTF ctaggggt
GAATACTTGTT%GT TAAAGAGTACT CAGCCT CTAAACACACGT TGCCTTAGTGT

T eI AT T IR EATE T EARRR I ERAGacaataca

TATCAGCTTA

CGATGGTTGCAAL GGTC‘I’TTAAQ%%F% GATTCCCAGCATCATCA

CTCTOT ACAGCTIERETCATER %ﬁ&ﬁ@f&f@eﬁﬁ@a&ﬁ%%ﬁ%&t%mm
TAGGCCCCAGCCTAGATCTCATGATT GHTGEAACAAGATGCCT

CTAAGCTACTGA g GGE%A?\ gCthagt

e e
et it e
G O A v
s o

ACCT CA%“%%%EH%I@JJ«%%E@Q{%QEJ%Q%Q%IM%gatagagt

aatggactgggaagcagacaaggcccctgaacagcctagcatcttacctgatgcatagg

aggttcttaatcatcteccttectctocectcatectaacgaaaaatactagattgetgt
caaatgctatgggtatactttaaatcagtgetigtcaaactitaatgtgcageccaatce
agctgggggaatccfgttaaaatgcaggttctgattcagtggagctggggtgagggata
15 ggaattatgcgttecttacaggettecaggtgatgetacactgetgattggggatecatt
étttgagtggcaagaatttgacactactaagtttcattacttaacacaaccatcacata
aaagccctcaaaaggcaccagtctaaacaataagcecccttceccacttecagectcatgcagg
cactgaccctgccaagtgtccagcactagagaggccaggcataatagacatatcctttyg
gtcttgggaggatcacgacaccctectacaggaagatcttgcaattgtttectecacctce
20 ttctggttttttgatcttaccttttgectctgatgataattacectttaattaccacce
accaccttgtcatctaaataattatagtaagtgcagecctgcacctctgecagaagatet
ttaaacaaaatgataaaaacaagttcctaaactgccaattaaaaaaagagacaaaactg
acccaaataaaacagtcatgtgcatéccacccacagtggaagacatggacttgtftttc
atataaactacagaégaagttgatttattttgaaacaagaaaaagtactgattcagtat

25 ttaggaaattgtaaatgtcagaatataaattctgcagtcaggtaggcaaaacaatccaa
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TGCGAGTATAGT Gc CCGGAATCGACACTGCCTTGICAACATGCAAACATCCTGITCCTTT 10
GATTCCTCCTTCTCTAGTGCGAGAAGGCGATCATAGT TTAAGCCTAGCCGGACAAGTTCA
TGCTGTTCAAGCTTTAGTGCAGCTATTTCTCGAACGAGAGAGAGCAGCACAATTGGCAG

AAAGT AAAACAGATGAATTGATTAAAGATGCTCCTACCACTCAGCATGATAAGAGTEA
GAGTGGECAAGAAACAAGTGGAGAAATACAGT GGGTATCAACTGAAAAGACTGATGGTGC
AEw(IyKyVKI}K3V¥3V¥13¥13¥13¥33NTGAAGAACTTGACCTCAATAAAGCCCTTC 15
AGCATGCTGGECAAACACATGGAGGATTOCAT CGTAGCCTCCTACACACCCTECTTCTT
GCGGTGICTCTGCCAGGAAAGT CCAATCAATGTAACTACAGTAAGEGAATATCTTCCARA
AGACATTT CT GERTAR e A RS ACPT A AR P IRAGET P EAT AU Gk gaactat t
CGTGIGCCTGT TGGAACAACAGGCCAGAAGT CTATCTCTAGAGTGATTGAATATTTGGAA
CATTGCTAG GuEF e F TG GERt b et P adgg et gk csgustae
Caaagaaaatt atttttat at caccc atttcttcatcat cattc C t

aaal gacagt | AHACAPEGATET Y Fit ok e A Ra b bt L AT acaat tag

L sacaat cood gaaitel L pReLotaptiag LI LU deearle %!ﬂgé'%g%aéqﬁagﬁc% ags, wher
t hose in. 106_ac ordance wth U i, r]:c ct la _
Norrencl af ur @55t sgﬁesmfo%gcgﬁmwaﬁwwcmg?ﬁm B TiEasaaPe |1 st e
el ou Wheh PASSLel SO Sl Bl IR PEL i AR E
gegﬁlngonp'f¥g%aa%5&g9§8§ r'é%%&%%%%b%canééggd%ta%QSQgéﬁéaattaJS%%EESt 10 G
tcectcecegtecateccgecacctecactgtecteectagaggecaategetggttecacttett
taaacttitttattatggaaaatttcagatacacaagtaaagagactgtatgatgagecac
190 atatgctcgecatcacgcagettcaacgatgaaaaacgttectgecagettgttttattcece
tctccecccagttttecataggegtattttacagtecctgacaccagatcactectgtecaaca
catcagtaggtcttaaaaaaaaaaaaacaaaaaaccataaccacattaccgttaccaca
cccaacaaagttaatgataattgctéaaﬁaccatccaatattctcggggccactttcaa
tcggtgaggggcagacggacttagaggaaggactgcagagctggaggggcgecgaaaaag
15 cgaggagcgacgctgetegtggectegggtgtecggcgectegeggtecceegecategt
éacctacgccgggccaggaccgaccaggccaggtcgagggcggctcttgaccacgcgcc
ccetgecteccageteccgggeggeggectecgeaggeccggcacagetgcacageecg
cggtccécaggcaccggcgggtccctggaggggaagcgattgatacagctgcctgcact
gcgccaccecgceccggetgeccatectecegtggcacctgegtecteccecggetgggecgggay
20 ctagaagtggctgccgagaccgggagggcccggcdagtcgcccgctcccgctcccgcgc
ctggccctcggcccgcgaéctcgcggacctggactacaactcccgtggggctccgacgg
ccgggccaatggegggegeccggagecatgeggggcgecagegectgegeggeggtttgag
taagcggctgegegattggetgeggggtecgggeggecgegeggggactgtgggaagegyg
agtgacggaGCGAGCGGCTGTTGGAGGAAGQAGGTGGGGGCCGGGAGCGCAAATGGCGT

25 TGAGATGGTTCAGGGCCCTGTTCARACTCCAGCACTGACCATTCACCGGCGGAAGCG
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C. cytosine; 1: inosine; R adenine (A) or guanine (G; Y: thymne (T) or
cytosine (C; 15 M adenine (A) or cytosine (O; K guanine (G or thymne
(T); 'S duanine (G or-cytosine (C; W adenine (A or thymine (T); B:
guanine (G, guanine (G or thymne (T); -20. D :adenine (A), guanine (G
or thymne (T); V :adenine (A), guanine (G or cytosine (C; N :adenine
(A), guanine (G, cytosine (C or thymne (T) or unknown or another base;
RNA:" ri bonucleic acid; 25 nRNA: nmessenger ribonucleic acid; 107 dATP:
deoxyadenosi ne triphosphate; - dTTP: deoxythym di ne tri phosphate; dGIP:
deoxyguanosi ne tri phosphate; dCTP: deoxycytidine triphosphate; 5 ATP:
adenosi ne trlahosphate EDTA ethylenedlan1netetraacetlc ‘acid; SDS: sodi um
dodecyl sul {8 SRERENER P WARIVBHA: p- nethylbenzhydrylan1ne 10

Tos: p- toluenesulfong . Bzl: benz
ncggcecgec gggaggcctaggccctgtccggccggcgcgcctgaggtggggagggaag

ttgcggggccgecgetcacccececcaccececcectgtecgeccgagettectatttacecgaa

5 gcggagceccgceggactgtgacggcagcagageccectegeccctecteggtggecaccggteg
gcactggtctetegegeggggcteccgegecegeeccgegggcegttgggagecggagag

' gcggaggcggcccgaggccaaagcacccgcqaggcgccgagggéaatatgaaacaggtg
tcaaaATGACATCCAGATTTGGARARACTTACAGTAGGAAAGGAGGAAATGGCAGTTCA
AAATTTGATGAAGTTTTTTCCAACAAACGGACTACTCTTAGTACAAAATGGGGTGAGAC

10 CACATTTATGGCTAAATTAGGGCAGAAGAGGCCCAATTTCAARACCAGATATTCAAGAAA
TTCCGAAGAARACCTAAAGTAGAAGAAGAAGATACTGGAGATCCCTTTGGTTTTGATAGT
GATGATGAGTCTCTACCTGTTTCTTCAAAAAATTTAGCCCAGGGTAAGGGTTCATCTTA
CTCAGAATCTAGTGAGGCTGCTCAGCTGgAAGAAGTCACTTCTGTATTTGAAGCTAATA
GCAAATGTAGTCATGT GGTGGGTGAAGACAGTTTTGCTTCCGACAGATGCTTACTTGTG

15 GAGGATACTTTAATTGGGAAAGAGAAGAGCATAaGTAGAATTCCAGAAGACAACGCAAR
CAAAAGTAGTTGCACTAAGTTGCTAACTTCAGATARAGTGGAGRAATTTTAGTGAAGAAC

. ATGAAAAAAATAGTCACCACTTTCACAAAAATGCTGAAGATAGTACTAAGAAACCCAAT
GCAGAAACCGCAGTGGCTTCTGAATATAAAGCTGATGARACTAAAGARACARATGATAC
TTGGAACTCCCAGTCTGGAARAAGRACAGAGTCTCCATCTGAAAGT TGTCCAGTCAAAG

20 GATCTGTAAGAACTGGTTTATATGAATGGGATAARTGATTTTGAAGATATCAGGTCAGAA
GACTGTATTTTAAGTTTGGATAATGAGTCTCTTTTGGAGATGAAAGACGAGGATTTAAA
AAATCGQATTGGAGGATTGGAAAATCTAAATGAAACCTTTGAAGAAGATATCATACAAA
GTGTTCTTAGGCCAAGCAACTGTAGGACGTACTGTAGGGCCAATAAAGCGAGATCCTCA
CAGGGAGCATCAAATTTTGATAAGCTAATGGATGGCACCAGTCAGTCCTTAGCCAAAGC

25 _ AAACAGTGAATCAAGTAAAGATGGCCTGAATCAGGCAAAGAAAGGTAGTGCAAGTTGTG
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Bom benzyl oxynethyl; Boc: t-butyloxycarbonyl; DCM dichloronethane; 15

HOBt :

1- hydr oxybenzotriazole; DCC. N, N -dicycl ohexyl carbodii m de;

trifluoroacetic acid; D EA diisopropylethylamine; Qdy or G glyci
Ala or A. alanine; Val or V: valine; Leu or L: leucine; 1Ile or |

i sol euci ne;

cystei ne;

aspartic acid;

F: phenyl al ani ne;

Phe or s '%\r or Y: tg ;
p: pr0|irﬁ§ACCAGTTTTC AGGAACAGTTGGACGGACTAGAGATTACA

or

10

15

- 20

25

Ser or S: serine; 25 Thr or T: threonine; 108 5 Cys or
Net or M nethionine; du or E glutamc acid; Asp or

rosi ne; 10 Tr8 or W tryptoph
TGTTTTACATCCATCT

TGCTTGTCAGTGTGTAATGTTACCATCCAGGATACTATGGAACGGAGTATGGATGAGTT
CACCGCATCCACTCCTGCAGATTTAGGAGAGGCTGGCCGGCTCAGARARAARAGGCAGATA
TTGCAACCTCCRAGACCACTACTAGATTTCGACCTAGTAATACTAAATCCARRAAGGAT
GTTAAACTTGAATTTTTTGGTTTTGAAGATCATGATGAGACAGGAGGTGATGAAGGGGG
TTCTGGAAGTTCTAATTACAAAATTAAATAT TTTGGCTTTGACGATCTCAGCGAAAGTG
AAGATGATGATGATGACGACTGTCAAGTGGAAAGARAGARAGACARARAAAGAACTARA
ACAGCTCCATCACCTTCCCAGCAGCCTCCTCCTGAAAGCAGCGACAATTCCCAGGATAG
TCAGTCTAGTACTAATAATGCAGAAAACTTGGATTTTACAGAGGACTTGCCTGGTGTGC
CTGAGAGTGTGAAGAAGCCCATAAGTAAACAAGGAGATARATCCAAGGAARATACCAGA
AAGATTTTTAGTGGCCCCARACGGTCACCTACAAAAGCTGTATATAATGCCAGGCATTG
GAACCATCCAGACTCGGAAGAATTGCCTGGACCACCAATAGCAARACCTCAGCGTGTCA
CAGTGAGGCTGTCTTCARAGGAACCAAATCAAAAAGATGATGGAGTTTTTAAGGCTCCT
GCACCACCACTCAAAGTGATAARAACTGTGACAATACCTACTCAGCCCTACCAAGAAAT
AGTTACTGCACTGAAATGCAGAAAAGAAGACAAAGAATTATATACGGTTGTTCAGCACG
TGARACACTTCAATGATGTGGTGGRAATTTGGTGARRATCAAGAGTTCACTGATGACATT
GAATACTTGTTAAGTGGCTTAAAGAGTACTCAGCCTCTAAACACACGTTGCCTTAGTGT
TATCAGCTTAGCTACTRAATGTGCCATGCCCAGTTTTCGGATGCATCTGAGGGCACATG
GGATGGTTGCAAtGGTCTTTAAAACTcTGGATGATTCCCAGCATCATCAGAATCTGTCC
CTCTGTACAGCTGCTCTCATGTACATATTGAGTAGAGACCGETTGAACATGGATCTTGA
TAGGGCCAGCCTAGATCTCATGATTCGGCTTGTGGAGTTGGAACAAGATGCCTCTTCAG
CTAAGCTACTGAATGAAAAAGACATGAACAAGATCAAAGAAAAGATCCGAAGACTCTGT
GAAACTGTGCACAACAAGCATCTTGATCTAGAAAACATAACGACTGGTCATTTAGCTAT
GGAGACATTGCTGTCCCTCACTTCCAAACGAGCAGGAGATTGGTTTAAAGAAGAGCTCC

GACTTCTGGGTGGTCTGGATCATATTGTAGATAARAGTARAAGAGTGTGTGGATCATTTA
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TFA:
ne;

C.
D:

an;

20

Lys or K lysine; Arg or R arginine; Hs or H histidine;
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Asn or N asparagine; Gn or Q glutamne; pdu: pyroglutamc acid; 15
Tyr(1): 3-iodotyrosine; DM: N, N-dinethylformam de; Fnoc:

N-9-f [ uor enyl net hoxycarbonyl ; Trt: trityl; Pbf: 20

2,2,4,6, 7- pent anet hyl di hydr obenzof uran-5-sulfonyl; dt:"2-chlorotrityl;
But: t-b. utyl; and Met (O : nethionine sulfoxide. 25 I ndustrial
Applicability 109 ........... ... ... ... .... The full-1ength nucl eotide
sequence of an hWAPL oncogene according to the present inventjon allows

' h ded by th
PVAPL  oncogRHE AR R R BCEA ARG A ARG SR A PO ERGM IR 5

Yom any of LErRGReTab ERer oo B T CR LG SPS AT AR T BZaae

2 mew ¢ ar et Re R RO b A P B e PGSO THE BAORS of &

over - expr easT IR g SRR ARG A A CHEEHBEISR of ¢ he

oncogenes  RULLNGIIREE ) 7 0F REUGH QA 2L (Bl SEQMN A GBA 108 d M dcdFRat

: TAATTGGAGTATTGCTCAATTTAACTAATGATAATGAGTGGGGCAGCACAAAGACAGGA
GAACAAGAAGGACTCATAGGCACAGCGATGARCTGTGTTCTTCAGGTTCCARAGTACCT
ACCTCAGGAGCAGAGATTTGATATTCGAGTGCTGGGATTGGGTCTACTCATARACCTGG
TGGAGTATAGTGCCCGGRATCGACACTGCCTTGTCAACATGCAARCATCCTGTTCCTTT
10 GATTCCTCCTTCTCTAGTGGAGRAGGCGATCATAGTTTAAGGCTAGCCGGACAAGTTCA
TGCTGTTCAAGCTTTAGTGCAGCTATTTCTCGAACGAGAGAGAGCAGCACAATTGGCAG
AAAGTAARACAGATGAATTGATTAARGATGCTCCTACCACTCAGCATGATAAGAGTGGA
GAGTGGCAAGAAACAAGTGGAGAAATACAGTGGGTATCAACTGAAAAGACTGATGGTGC
AGAGGAGAAGCAGAAGAAGGAGGAGGAGGATGAAGAACTTGACCTCAATAAAGCCCTTC
15 AGCATGCTGGCAAACACATGGAGGATTGCATCGTAGCCTCCTACACAGCCCTGCTTCTT
GGGTGICTCTGCCAGGARAAGTCCAATCAATGTARCTACAGTAAGGGAATATCTTCCAGA
AGGAGATTTCTCCATAATGACAGAGATGCTTARAARAGTTCTTAAGCTTCATGAATCTTA
CGTGTGCTGTTGGAACAACAGGCCAGAAGTCTATCTCTAGAGTGATTGAATATTTGGAR
CATTGCTAGctgctttacctttgecttcaggtgettggtaatgetgaagetatecttaga
20 caaagaaaattggatttttaﬁgatcacccgatttcttcatcatgcattctgcgtttgct
aaatgacagttactacatcaatctgcagctatcaaaaatgagggaaaaggttcaggectg

ttaacaatcccatgcagtatttaaatacacttac

In the description and the drawings, when abbreviating

25 nucleotides and/or amino acids, the abbreviations are those in
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nucl eoti de sequence of the hWAPL oncogene according to the present
i nvention, the hWAPL oncogenic protein, allows for 15 preparation of a
nucl ei ¢ acid probe or PCR priner for detecting nRNA expression by
transcription of the hWAPL oncogene or a specific antibody for detecting a
transl ated hWAPL oncogenic protein peptide. Thus, it allows for using
various diagnosis kits which detect over-expression of the hWAPL oncogene
directly 20 involved in onset of a cancer. 110 [ Sequence Listing] <110>
NEC Corporation and Dr. Masahi ko KURODA <120> Novel Cancer Gene And Its Use
5<130> <1603cEoxdgpse] pd&h11IUPRAE2IUPRT Coapdgsipumaan<4@schenbcakbt Thr
Ser Arg Phe Ay Lys Thr Tyr Ser Arg Lys Glg Ay Asn Ay 15 10 15 Ser Ser
Lys Phe Asp Nomgngaptmhe Sy AenveRiioned Thbbmeviatdenserin th® 28r80 Thr Lys
Trp Ay Qu Thr Thr Phe Met Ala Lys Leu Gy Gn Lys Arg 35 40 45
Examples are listed below. When optical isomers exist in an
amino acid, an L-isomer is indicated unless specifically
5 indicated.
DNA: deoxyribonucleic acid;
cDNA: complementary deoxyribonucleic acid; -
A: adenine;
T: thymine;
10 G: guanine;
C: cytosine;
I: inosine;
R: adenine (A) or guanine (G);
Y: thymine (T} or cytosine (C};:
15 M: adenine (A) or cytosine (C}:;
K: guanine (G) or thymine (T);
5: guanine (G) or cytosine (C);
W: adenine (A} or thymine (T):
B: guanine (G}, guanine (G) or thymine (T);
20 : DA:adenine {A), guanine (G) or thymine (T);
V :radenine (A}, guanine (G) or cyﬁosine {C):
N :adenine (A), guanine (G), cytosine {(C) or thymine
(T) or unknown or ancther base:

RNA: ribonucleic acid;

25 ‘ mRNA: messenger ribonucleic acid;
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Pro Asn Phe Lys Pro Asp Ile Gn GQu Ile Pro Lys Lys Pro Lys Val. 50 55 60
@y Asp Pro Phe Ay Phe Asp Ser Asp Asp-Qu
Lys Asn Leu Ala G n Va
Qu Ala Ala 100 Leu Gu Ala Asn Ser
Ser Asp Lys Cys Phe Pro Leu 130 145 135 Lys Ser Thr Asn

AQu Au Gu Ser Thr
80 25'Ser Leu Pro Val
85 90 95 5 Tyr
115-120 \Val

Ser
Arg Il e Val
Hs Hs

10

15

20

25

Ser
A u Ser

Ser

Ser Ser

G u 150 10 Asn Lys Leu Ile Thr

lle Hs 180 15 225 G n Leu Au du Va

65 70 75
Ser 111
Lys Ile

Lys Gys Ser

Ser Asp Lys 165 du Lys Asn Ser
Thr Ser Val 105 110

dATP: deoxyadenosine triphosphate:;
dTTP: deoxythymidine triphosphate;
dGTP: deoxyguanosine triphosphate;
dCTP: deoxycytidine triphosphate;

ATP: adenosine triphosphate;

EDTA: ethylenediaminetetraacetic acid;

SDS: sodium dodecyl sulfate;

BHA: benzhydrylamine;

pMBHZ: p-methylbenzhydrylamine;

Tos: p-toluenesulfonyl;

Bzl: benzyl;

Bom: benzyloxymethyl;

Boc: t-butyloxycarbonyl;

DCM: dichloromethane;

HOBt: 1-hydroxybenzotriazole;

PCC: N,N'-dicyclohexylcarbodiimide;
TFA: triflucroacetic acid;

DIEA: diisopropylethylamine;

- Gly or G: glycine;

Ala or A: alanine;
Val or V: valine;

Leu or L: leucine;
Ile or I: iscleucine;
Ser of S: serinef
Thr or T: threonine;
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H s Val

Val
Asp Asp Ala Ser

Val
Il e Ser

G u Asp Thr Val
Ser

125 Qdu

Gys 155 160 Val

Asp Thr Leu Leu Gy Lys Au 140
A u Asn Phe HHs Gu GQu Hs 170

175 Lys Asn Ala Asp Asp Ser Thr Lys 185 Lys Pro Asn Ala Qu Thr Thr Val Al a

Ser Au |
215 220
Asn

205 Ser

| e
Il e Ser
Pro Ser

195 200 Asp Thr Trp Asn Ser Gn Phe Ay Lys Arg Pro Gu
Pro lle Lys Ay Ser Val
GQu Phe Au Trp Asp 240 Leu Ser

210
Arg Thr Ay Leu 190 Lys Gu Thr
Leu Asp 230 235 20

Asn Asp Phe Gu Asp Ile Arg Ser Gu Asp Cys Ile

10

15

20

25

Cys
Met
Gilu
Asp
Lys
Arg
His
Phe
- Tyr
Trp
Pro
Asn

Gln

or

or

or

or

or

or

or

(o2 9

or

or

or

or

or

C:
M:

E:

N:

Q:

cysteine;
methionine;

glutamic acid;

: aspartic acid;

lysine;

: arginine;

: histidine;

: phenylalanine;
: tyrosine;

: tryptophan;

: proline;

asparagine;

glutamine;

pGlu: pyroglutamic acid;

Tyx{

I):

3-iodotyrosine;

DMF: N,N-dimethylformamide;

Fmoc: N-9-fluorenylmethoxycarbonyl;

Trt: trityl;

Pbf:

2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl;

Clt: 2-chlorotrityl;

But:

t-butyl; and

Met (0): methionine sulfoxide.

Industrial Applicability
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260 265 270 G u Asn Leu Asn Qu Alalle Qu Qu Asp Ile Val Gn Ser Val Leu
25 275 280 285 112 Arg Pro Thr Asn Cys Arg Thr Tyr Cys Arg Ala Asn Lys Thr

Lys
Thr
Asp
Phe
Pro
Met
Ay
Ser

Ser
Ser
Ay
Arg
Ser
du
Au
Lys

290 295 300 Ser G n Ay Ala Ser Asn Phe Asp Lys Leu Met Asp Gy
Gn 305 310 315 320 5 Ala Leu Ala Lys Ala Asn Ser Qu Ser Ser Lys
Leu Asn G n 325 330 335 Ala Lys Lys Ay Ay Val Ser Cys @y Thr Ser
Gy Thr Val 340 345 350 Ay Arg Thr Arg Asp Tyr Thr Val Leu H's
Cys Leu Ser Val 1-0 355 360 365 Cys Asn Val Thr He G n Asp Thr
Arg Ser MetThepuldUemgbhzpglspbigdggeqnense af SemWREE opcgIaRa Asp Leu
Ala Gy Arg Leu Arg Lys 385.390 395 400 15 Lys Ala Asp Ile Ala Thr
Thr a-ﬂq,,orqihpgA}:@ Phe NE@SW"O gyention allows for produclng a

recombinant of an hWAPL oncogenic protein encoded by the hWAPL

oncogene, and investigating a cancerization mechanism induced

5 byover-expressionof the hWAPL oncogenicproteininacell strain

derived from any of various epithelial cells. Furthermore, in
the present invention, a promoter region in the identified hWAPL
oncogene may provide a new target in studying cancer prevention

or therapy on the basis of a mechanism of inhibition of the

10 cancerizationmechanism induced by over-expression of the nWAPL

oncogene, by inhibiting transcription of the oncogene.
Furthermore, production of a recombinant of the full-length
nucleotide sequence of the hWAPL oncogene according to the

present invention, the hWAPL oncogenic protein, allows for

i5 preparation of a nucleic acid probe or PCR primer for detecting

mRNA expression by transcription of the hWAPL oncogene or a
specific antibody for detecting a translated hWAPL oncogenic
protein peptide. Thus, it allows for using various diagnosis

kitswhich detect over-expression of the hWAPL oncogene directly

20 involved in onset of a cancer.
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405 410 415 Asn Thr Lys Ser Lys Lys Asp Val Lys Leu Qu Phe Phe Ay Phe GQu
420 425 430 Asp Hs Qu Thr Ay Ay Asp Qu Ay Ay Ser Ay Ser Ser Asn Tyr
20 435 440 445 Lys-l1le Lys Tyr Phe Gy Phe Asp Asp Leu Ser u Ser Gu Asp
Asp 450 455 460 du Asp Asp Asp Cys-An Val Gu Arg Lys Thr Ser Lys Lys
Arg Thr 465 470 475 480 25 Lys Thr Ala Pro Ser Pro Ser Leu G n Pro Pro Pro
G u Ser Asn Asp 113 485 490 495 Asn Ser G n Asp Ser Gn Ser Ay Thr Asn Asn
Ala Au Asn Leu Asp 500 505 510 Phe Thr G u Asp Leu Pro Ay Val Pro Qu Ser
Val Lys Lys Pro Ile 5 515 520 525 Asn Lys @ n'dy Asp Lys Ser Lys G u Asn
Thr Arg Lys iSegupRee SetsH3@1535 540 Ay Pro Lys Arg Ser Pro Thr Lys Ala Val
Tyr Asn Ala Arg H s Trp 545 550 555 560 10 Asn'His Pro Asp Ser Qu du Leu
Pro dy Pro ﬁirlg>v%1ﬁc\ié<rrngr§tpf>6 3g4 By Masahiko KURODA

<120> Novel Cancer Gene And Its Use

5 <130>
<1e0> 2
<210> 1

10 <211>
<212> PRT

<213> Human

<400> 1

15  Met Thr Ser Arg Phe Gly Lys Thr Tyr Ser Arg Lys Gly Gly Asn Gly
1 5 10 15
Ser Ser Lys Phe Asp Glu Val Phé Ser Asn Lys Arg Thr Thr Leu Ser
20 25 30

Thr Lys Trp Gly Glu Thr Thr Phe Met Ala Lys Leu Gly GIn Lys Arg
20 : 35 40 45

Pro Asn Phe Lys Pro Asp lle Gin Glu |le Pro Lys Lys Pro Lys Val

50 55 60

Glu Giu Glu Ser Thr Gly Asp Pro Phe Gly Phe Asp Ser Asp Asp Glu

65 70 75 80
25 VSer Leu Pro Val Ser Ser Lys Asn Leu Ala GIn Val Lys Cys Ser Ser
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575
590
600
615
625
Thr
Leu
Met
Al a
Leu
Asp

Gn

Asp Gy Val Phe Lys Ala Pro Ala Pro.-Pro Ser Lys Val Ile Lys Thr
605 Val Thr Ile Pro Thr Gn Pro Tyr Gn Asp Ile Val Thr Ala Leu Lys 610
620 Cys Arg Arg A u Asp Lys Qu Leu Tyr Thr Val Val Gn H's Val
630 635 640 20 His Phe Asn Asp Val Val GQu Phe Gy Gu Asn Gn Gu Phe
Asp 645 650 655 Asp Ile Qu Tyr Leu Leu Ser Ay Leu Lys Ser Thr G n Pro
Asn 660 665 670 Thr Arg Cys Leu Ser Val Ile Ser Leu Ala Thr Lys Cys Al a
Pro 25 675 680 685 114 Ser Phe Arg Met His Leu Arg Ala Hs dy Mt Val
Met Val Phe 690 695 %0 . Lys Thr Le@OAsp Asp Ser G%¥ Hs Hs Gn Asn
Ser Leu Thr 705 710 715 720 Met Tyr |ie Leu Ser Arg
Arg Leu T%@e,(/giluﬁge‘g e Gl dba Gln Leu Glu Glu Val Thr Ser Val
100 105 110
Leu Glu Ala Asn Ser Lys lle Ser His Val Val Val Glu Asp Thr Val
5 115 120 125
Val Ser Asp Lys Cys Phe Pro Leu Glu Asp Thr Leu Leu Gly Lys Glu
130 135 140
Lys Ser Thr Asn Arg lle Val Glu Asp Asp Ala Ser lle Ser Ser Cys
145 150 165 160
10 Asn Lys Leu lle Thr Ser Asp Lys Val Glu Asn Phe His Glu Glu His
165 170 175
Glu Lys Asn Ser His His [le His Lys Asn Afa Asp Asp Ser Thr Lys
180 185 190
Lys Pro Asn Ala Glu Thr Thr Val Ala Ser Glu Ile Lys Glu Thr Asn
15 195 200 205
Asp Thr Trp Asn Ser Gln Phe Gly Lys Arg Pro Glu Ser Pro Ser Glu
210 215 220
Iie Ser Pro lle Lys Gly Ser Val Arg Thr Gly Leu Phe Glu Trp Asp
225 230 235 : 240
20 Asn Asp Phe Giu Asp lle Arg Ser Glu Asp Cys lle Leu Sei' Leu Asp
245 250 - 255
Ser Asp Pro Leu Leu Glu Met Lys Asp Asp Asp Phe Lys Asn Arg Leu
260 265 270
Glu Asn Leu Asn Glu Ala Ile Giu Glu Asp lle Val GIn Ser Val Leu
25 275 280 285

Ser Val Thr Val Arg Leu Ser Ser Lys GQu Pro Asn G n Lys Asp 580 585
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735 Asp Arg Ala Ser Leu Asp Leu Met lie Arg Leu Leu Gu Leu Gu G n 740 745
750 Asp Ala Ser Ser Ala Lys Leu Leu Asn Gu Lys Asp Met Asn Lys Ile 10 755
760 765 Lys G u Lys lie Arg Arg Leu Cys G u Thr Val Hs Asn Lys H's Leu 770
775 780 Asp Leu Qu Asn Ile Thr Thr Ay H's Leu Ala Met A u Thr Leu Leu

785 790 795 800 15 Ser Leu Thr Ser Lys Arg Ala Ay Asp Trp Phe Lys u Qu
Leu Arg 805 810 815 Leu Leu Ay Gy Leu Asp His |lie Val Asp Lys Val Lys Qu
Cys Val 820 825 830 Asp His Leu Ser Arg Asp Gu Asp Qu GQu Lys Leu Val Al a

Ser Leu 20,83 845 g,,Cys Leu g, Val, Leu u Ser Val .
Thr Val Hi's Aé% Sdﬁ' MAW ihrGIIMr %ﬁ A@ngSeASS" ﬁé’ Lys 8¢l a Tyr Lys Asp

Ser G n Leu 870 875 880 23 gle Val Ser Sgg Ala Lys Ala Leu G n H's Cys
du du Leu 1B 115 885 s0dd -
Ser GIn Gly Ala Ser Asn Phe Asp Lys Leu Met Asp Gly Thr Ser Gin

305 310 315 320
5  Ala Leu Ala Lys Ala Asn Ser Glu Ser Ser Lys Asp Gly Leu Asn Giﬁ
325 330 336
Ala Lys Lys Gly Gly Val Ser Gys Gly Thr Ser Phe Arg Gly Thr Val
340 345 350
Gly Arg Thr Arg Asp Tyr Thr Val Leu His Pro Ser Cys Leu Ser Val
10 355 360 365
Gys ‘Asn Val Thr lle GIn Asp Thr Met Giu Arg Ser Met Asp Glu Phe
370 375 380
Thr Ala Ser Thr Pro Ala Asp Leu Gly Glu Ala Gly Arg Leu Arg Lys
385 390 395 400
15 Llys Ala Asp lle Ala Thr Ser Lys Thr Thr Thr Arg Phe Arg Pro Ser
| 405 410 415
Asn Thr Lys Ser Lys Lys Asp Val Lys teu Glu Phe Phe Giy Phe Glu
420 425 430
Asp His Glu Thr Gly Gly Asp Glu Gly Gly Ser Gly Ser Ser Asn Tyr
20 435 Mo 445
Lys 1le Lys Tyr Phe Giy Phe Asp Asp Leu Ser Glu Ser Giu Asp Asp
450 455 460
Glu Asp Asp Asp Cys GlIn Val Glu Arg Lys Thr Ser Lys Lys Arg Thr
- 465 470 475 480

25  Lys Thr Ala Pro Ser Pro Ser Leu Gln Pro Pro Pro Glu Ser Asn Asp
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895
910
920
935
945
du
Leu
Thr
Asp
Leu
Leu

Gn
Leu
925
940
950
Gn
Val
Ser
Asp
Val
Al a

10

15

20

Tyr
Pro
Qys
Au
955
965
980

15
Ser

G n
Au

Asn Arg Ala GQu Asp Ser lie Cys Leu Ala Asp Ser Lys Pro 900 905
Thr Asn Hs Val Gy Lys Ala Val Gu Asp 5 915
Leu Leu Asn Leu Thr Asn Asp Asn 930
Lys Thr Ay Qu Gn Asp Gy Leu lie Ay Thr -
Asn Cys Val Leu G n Val Pro Lys Tyr
970 975 Arg Phe Asp lie Arg Val Leu Ay Leu Ay Leu Leu lie Asn
985 990 A u Tyr Ser Ala Arg Asn Arg His Cys Leu Val
Cys Ser Phe
1020 Arg Ile

Hs Gn Asn Val
Met Arg Ala lle lie Ay Val
Trp Ay Ser Thr

960 10 Al a Leu

995 1000 100
Leu 1010 10745

200

~ Phe Thr Glu Asp Leu

- 545

515
Asn Lys Gln Gly Asp
530
Gly Pro Lys Arg Ser

Asn His Pro Asp Ser
565

GIn Ser Val Thr Val

25

980
Asp Gly Val Phe Lys
595
Val Thr lle Pro Thr
610
Cys Arg Arg Glu Asp
625 |
His Phe Asn Asp Val
645
Asp e Glu Tyr Leu
| 660

Thr Arg Cys Leu Ser

675

Ser Ser lie

505 510
Pro Gly Val Pro Glu Ser Val Lys Lys Pro lle
520 525
Lys Ser Lys Glu Asn Thr Arg Lys lle Phe Ser
535 540
Pro Thr Lyé Ala Val Tyr Asn Ala Arg His Trp

- 550 555 560

Glu Gtu Leu Pro Gly Pro Pro Val Va[ Lys Pro
570 575
Arg Leu Ser Ser Lys Glu Pro Asn Gin Lys Asp
585 590
Ala Pro Ala Prb Pro Ser Lys Val lle Lys Thr
600 605

Gin Pro Tyr Gin Asp lle Val Thr Ala Leu Lys

615 620
tys Glu Leu Tyr Thr Val Val GIn His Val Lys
630 635 : 640
Val Glu Phe Gly Glu Asn GIn Glu Phe Thr Asp
650 655
Leu Ser Gly Leu Lys Ser Thr Gin Pro Leu Asn
665 670
Val lle Ser Leu Ala Thr Lys Cys Ala Met Pro
680 685

114

Leu Pro G n

Asn Met Qu
Ser Ay u Ay
Gy Gn Val ®E Al a Va
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Leu Ile Lys Asp Ala Pro Thr Thr Gn His Asp Lys Ser Gy GQu Trp 1060 1065
1070 Gn Qu Thr Ser Ay Qu He Gn Trp Val

Ser Thr A u Lys Thr Asp 25 1075

1080 1085 116 Ay Thr Qu Gu Lys His Lys Lys Qu Gu Gu Asp Gu Ju Leu
Asp 1090 1095 1100 Leu Asn Lys Ala Leu Gn Hs Ala Ay Lys H's Met Qu Asp

Cys lle

1105 1110 1115 1120 5 Val
Leu Cys Gn Gu Ser 1125 1130 1135 Pro Ile Asn Val Thr Thr Va

Ala Ser Tyr Thr Ala Leu Leu Leu Gy Cys

Arg Qu Tyr

Leu Pro Gu Gy Asp Phe 1140 1145 1150 Ser Ile Met Thr A u Met Leu Lys Lys

Phe Leu Ser Ph% Met n leu 10 1155 1160 1165 Thr Cys Al a Val
np (Ase gt Hie L%R

Ay Gn LysS& rg pba Hiy§ly Meg Vad Alarliet VeliPeeu His™ oys

1185 1190 15 <26§l8> 2 <211> 35%85 <212> DNA <%jb3> Human 20

10

15

20

25

Lys Thr Leu Asp Asp Ser GIn His His Gln Asn Leu Ser Leu Cys Thr

705 710 715 720
Ala Ala Leu Met Tyr Ile Leu Ser Arg Asp Arg Leu Asn Met Asp Leu
725 730 735
Asp Arg Ala Ser Leu Asp Leu Met Ile Arg Leu Leu Glu Leu Glu Gin
40 45 750
Asp Ala Ser Ser Ala Lys Leu Leu Asn Glu Lys Asp Met Asn Lys tle
755 760 765
Lys Glu Lys lle Arg Arg Leu Cys Glu Thr Val His Asn Lys His Leu
770 775 780

Asp Leu Glu Asn |le Thr Thr Giy His Leu Ala Met Glu Thr Leu Leu

785 790 795 800
Ser Leu Thr Ser Lys Arg Ala Gly Asp Trp Phe Lys Glu Glu Leu Arg
805 810 815
Leu Leu Gly Gly Leu Asp His {le Val Asp Lys Val Lys Glu Cys Val
820 825 830
Asp His Leu Ser Arg Asp Glu Asp Glu Glu Lys Leu Val Ala Ser Leu
835 ' 840 845
Trp Gly Ala Glu Arg Cys Leu Arg Val Leu Glu Ser Val Thr-Val His
850 855 - 860
Asn Pro Glu Asn GIn Ser Tyr Leu {ie Ala Tyr Lys Asp Ser Gln Leu
865 870 , 875 880
I'le Val Ser Ser Ala Lys Ala Leu GIn His Cys Glu Glu Leu lle GIn

115

Ay Thr Thr



1180 <400>
ttcaaaattc
gaocacattt’
aat t ccgaag
t gat gat gag
tt cagaat ct
caaaat t agt
ggacacttta
aagt agct gt
aaagaat agt
aact acagt g
aaggccagaa
t gaat gggat
t gat cccctt
agccat t gag
t agggccaat
caccagt cag
aaagaaaggg
ttacactgtt
ggaacgcagc
t ct cagaaaa
t act aaat cc
aggt gat gaa
t ct cagt gaa
aaaaagaact

10

15

2 atgacatcca gatttgggaa aacatacagt aggaaaggtg gaaat ggcag

60 gatgaagtct tttccaacaa acggactacc cttagcacaa aatggggaga

120 atggctaaat tagggcagaa gaggcccaat ttcaaaccag atatccaaga
180 25 aaacctaaag tggaagaaga aagtactgga gatccttttg gatttgatag
240 117 tctctaccag tttottcaaa gaatttagcc caggttaagt gttcctctta
300 agtgaagctg ctcagttgga agaggtcact tcagtacttg aagctaat ag
360 catgtggtcg ttgaagacac tgtcgtttct gataaatgot tccctttgga

420 cttgggaagg aaaagagcac aﬁgﬁcgaatt gtagaag@%g at gcaagcat
480 5 aat aaatt®a taacttcaga t'ddagtggag aattt t g aagaacat ga

308 ek AR FEARGETAEN I AR Re AL SRRIRRR 00T, Sods
660 tcaccgtcag aaatatctc at caaggga t ot agaa ctggtttgtt
720 aattaltttg aagatatca@ogtcagaagac t gt { ttaa gtttggatag

b6 g s PR T S AR E el SRR L B BT 28 e et o
900 a cgaaat cctccc g agcat caaat gat aat ¢ tgat ggacgg
960 g?@?tagcca aagcaagggg t gaat cgagt Q%%gatggcc t gaat caggc

8 0es S ETAG Pl AR BRPTAP Gy oL RARELT Bl AR 2 00ar
114%30at ggat gagt tcggé gcatc cactcct%a gatttgggag aagctggtcg
120 aaggcagata tt{JCaacttc taagactact actagatttc gacctagtga

B0 o RN TP SH) ST 86014 PRy 2 90200
%&gg 20 agcgaagapgp at gaagat ga t gggt gt caa gt agaaggga agacaagcaa
Ala Leu Asn Cys Val Leu GIn Val Pro Lys Tyr Leu Pro Gin Glu GiIn
965 970 975
Arg Phe Asp lle Arg Val Leu Gly Leu Gly Leu Leu 1le Asn Leu Val
980 | 985 990
Glu Tyr Ser Ala Arg Asn Arg His Cys Leu Val Asn Met Glu Thr Ser
995 1000 1005
Cys Ser Phe Asp Ser Ser lle Cys Ser Gly Glu Gly Asp Asp Ser leu
1010 1015 1020
Arg lle Gly Gly GIn Val His Ala Val Gih Ala Leu Val Gin Leu Phe

1025 1030 1035 1040

- 20

Leu Glu Arg Glu Arg Ala Ala Gin Leu Ala Glu Ser Lys Thr Asp Glu
045 1050 1055
Leu Ile Lys Asp Ala Pro Thr Thr Gin His Asp Lys Ser Gly Glu Trp
1060 1065 1070

- @ln Glu Thr Ser Gly Glu Ile GIn Trp Val Ser Thr Glu Lys Thr Asp

25

1075 1080 1085
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aaaacagctc catcaccctc
agtcagtctg gtactaacaa
cct gaaagt g t gaagaagcc
aagattttta gtggccccaa
aat cat ccag attcagaaga
gt gaggot gt ott oaaagga
ccaccat coa aagtgat aaa
aot gca@ ga
caott caacg
ttgttaagtg gct agag
ttgget aot a aatbﬁ@ccat

get geccica (ot dRAE A GabRA BTy

tt agat ot aa

t t ogact
aat gaaaaag Jggﬁgaacaa

cttgcagcct
t caagaaaac
cat aaat aaa
acggt caccc
actgcctggg
accaaat caa
aact gt gaca

iAo BT B e

cact Gagq @5

gcccagtﬁ

act t d1as

§

cccccagaaa
ttggatttta
caaggagat a
acaaaagct g

ccaccagt ag

aaagat gat g
atacctactc
aattat at a
X8 &y
ot aaaoacao
cgaat goacc

A G LN ghEl 4 4

gcaat gat aa
cagaggactt
aat caaagga

t at at aat gc.

t aaaacctca
gagtttttaa
agocct acca

gtt goottag
t §f¥agoaca

gaacaagatg ttcat cagc
Ugt

mat cogaa

ctgtga aactg

ttcccaggac
gcctggtgtg
aaat accaga
cagacatt gg
gagt gt caca
ggct cctgca
agat at agt t

yobihn Bl Gl T B ac

tgttattage
t gggat ggt a

§t agc

1500
1560
1620
1680
1740
1800
1860
1920

1980 .

2040
2100

2220

tc cctctgtaca 2160

P (54

caa actg 2280 10
ﬂébac 2340

Ceocttagtt dPhaEGRaIRoMOART T 26 A G i R BRI B Bob oot 200
otggatcata ttgtagataa atttaagtag 2520

gaagagaaac t ggtagcotc

A& gagga

goagagbidt

gtttacgagt

ﬁgstgaggat

25
118

agaaagt 2580 15

caaott 2640

it gnttoat dLbensdmgoral: Tt TAEIEP AL b OB L BATRF dbb e

gQ& gaggaca goat at gct §;agot gacagt aa ggotgo
L

cat gt aggca aagoagt gga ggaot goatg ag
act aat gat a es%gaiqléq@g“ﬁ,a
ttc

gogot gaact gtgtgottca

ot oaccaaﬁso

atca tcggggt

PR Fe R o,

2700

t gtaactaac 2760
g'cttaattta 2820

eaca 2880 20

B B APh 19

2940

ogagt goffg gcttagpisgt gotgataaat Gg49t gpgt atagtg?&gg gaat cggoac 3000

Thr Cys Ala Val Gly Thr Thr Gly Gin Lys Ser ile Ser Arg Val lie
1170 1175 1180
Glu Tyr Leu Glu His Cys

1185 1190
15
<210> 2
<211> 3570
<212> DNA
<213> Human
20
<400> 2
-atgacatcca gatttgggaa aacatacagt aggaaaggtg gaaatggeag ttcaaaattc 60
gatgaagtet tttccaacaa acgeactace cttagcacaa aatggggaga gaccacattt 120
atggctaaat tagggcagaa gaggcdcaat ttcaaaccag atatccaaga aattccgaag 180
25‘ aaacctaaag tggaagaaga aagtactgga gatcottttg gatttgatag tgatgatgag 240
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tgtottgtca
gatgatagtt
ot t gagogag
got ecoacca

t gggt gt oaa
agccottcag

acat ggaaac
t aaggat agg
agcgggeago
ct cagoat ga
ct gaaaagac
cat gccggca

t gat ggt aca gaagagaaao

atogtgdtot tttgattott coatotgtag tggagaaggg 3060
t ggacaagtt catgotgtoc aggotttagt goagetatte 3120
ocagot agoa gaaagt aaaa cagat gagtt gatcaaagat 3180 25
t aagagt gga gagt ggoaag aaacaagt gg agaaat acag 3240 119
gaagaacttg acetcaat aa
gt ggoot ect acacggcact acttcttggg tgtctotgco

accact gt gc

gggaat at ct gccagaagga gacttttcaa 5 aaatttttga gttttatgaa
tctcacttgt
ggaggaggat

BBraol8 S e ea? Prassd Foudies EE@%&E&%E t%éé: 4k 23@0 220
;ﬁa;gggggﬁe%g&gﬁgsgag&ﬁgggag%%gt%gﬂg JebRLee 3%%%&6# 9 RoReaR oA of
i cal | di id
%Eaﬁéﬁie o Al e LR ﬁiﬂ?%%%? @gﬁf%éaﬁ%&%ﬁa@d;fng
b Ror1 s PR bRt RS aelthab el o3t el BRERD Tady O
peptide Or iLe H2tds tadt iBgaSidadsNdag aattttcatg aagaacatga aaagaatagt 540
600

10

i5

20

25

caccatatic acaaaaatge tgatgacagt

gettectgaaa
tcaccatcag
aatgattitg
ttggagatea
gaagatattg
aaaacgaaat
gecttageca
getgtaagtt
ttacatccat
atggatgagt
aaggcagata
aaaaaggatg
geaggtictg

agegaagatg

- agaacagctc

agtcagtctg

cctgaaagtg

aagattttta

aatcatccag

tcaaggaaac aaatgatact
aaatatctcc aatcaaggga
aagatatcag atcagaagac
aggatgacga ttttaaaaat
tacaaagtgt tcttaggeca
cctcccaagg agcatcaaat
aagcaaacag tgaatcgagt

gtgggaccaglttttagaggg

cttgetigte
tcactgeate
ttgcaactte
ttaaacftga
gaagttctaa
atgaagatga
catcaccctc
gtactgacaa
tgaagaagce
gtggocccaa

attcagaaga

agtttgtaat
cactcctgea
taagactact
attttttegt
ttacaaaatt
tgactgtcaa
cttgcagect
tgcagaaaac
cataaataaa
acggtcacce

actgectegge

actaagaaac
tggaactcce
tctgttagaa
tgtattttaa
cgattggaaa
accaactgta
fttgataage
aaagatggce
acagttggac
gttaccatac
gattigggag
actagattte
tttgaagatce
aagtattttg
gtagaaagaa
ceccccagaaa
ttgeatttta

caaggagata

ccaatgcaga aactacagtg
agttiggeaa aaggccagaa
ctggtttett tgaatggeat

gtttgegatag tgateccctt

atctgaatga
ggacgtactyg
tgatggaceg
tgaatcaggc
ggactagaga
aggatactat
aagctggtcg
gacctagtaa
atgagacagg
getttgatga
agacaagcaa
gcaatgataa
cagaggactt

aatcaaagga

agccattgag
tagggccaat
caccagtcag
aaagaaaggg
ttacactgtt
ggaacgeage
tctcagaaaa
tactaaatce
aggtgatgaa
tetcagtgaa
aaaaagaact
ttceccaggac
gecigetgts

aaataccaga

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620

acagaagetg tatataatge

ccaccagtag taaaacctca
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amno acid sequence of SEQ ID. No.1 or a partial amno acid sequence of
the am no acid sequence. 4. A reconbinant oncogenic protein conprising an
am no” acid sequence of SEQ ID. No.l. 5. A reconbinant vector conprising a
pol ynucl eoti de encoding the reconbi nant peptide as clainmed in Claim3. 6.
A reconbi nant vector conprising the polynucleotide as clainmed in Caiml
or 2. 7. Atransforned cell produced by transform ng a host <cell using the
reconbi nant vector as clained in Claimb5. 8 A transforned cell produced by

t r ansf or mi ngtgagResdt c&%béag!gﬁlaaa ddiBad %ﬁgé'étﬂkﬁnéag‘@ﬂ?&‘aé g%ét&'téézﬁ?ﬁbd n daim

6. 9. A process for producing t e reco nant peptide as clainmed in Caim
3 or its salgkfocaOshal hedtBotadal GiattBRacH ataccthbticUs dgc%eta*cbs dehEdtak e 186b cel | as

claimed in aim7 121 to allow the transforne t o produce the

reconbi nant JpERhEER adtgdszaek A Tgﬁ?éhclaé’a @h@ﬂt‘ﬁ’cé‘%a @ﬁk‘itﬂtbh Yehbdt@add $920

reconbi nant peptide produced fromthe culture. A process for producing

the reconbi raadslﬁtc@mosl@ttgtagarm@ggftg@@ aﬁ’c@laﬁ@gﬂi tdac%ﬁgﬁnc%t@garg’%d $93W0 the
steps of: culturing the transforne as claimed Tn CCaim8 to allow

the tramsfontgttaggly gétQaigag uetdditet %@éﬁ”ﬁbhéh%h&ttg5c1§tﬂ§qgefat€tagﬁ o040 n as
claimed in Caim4; and collecting the reconbi nant oncogenic protein

pr oduced

10

15

20

25

getgecctea
ttagatctaa
aatgaaaaég
aacaagcatc
toccttactt
ctggatcata

gaagagaaac

“gtaactgtec

attgttteat
getgaggaca
catgtaggca
actaatgata
gogetgaact
cgagtgcteg
tgtottgtca
gatgatagtt
cttgagegag

getoccacca

tgtatatact
tgattegact
acatgaacaa
ttgatctaga
ctaaacgagc
ttgtagataa
tggtagecte
ataatcccga
cagctaaage
geatatgett
aagcagtgga
atgagtggeg
gtgtgcttea
gettaggtet
acatggaaac
taaggatagg
agGggecagce

ctcagcatga

geaatggtet ttaaaacctt ggatgattee

gagtagagat
tttggaactg
aattaaagaa
aaatataacg
aggagactgg
agtaaaagaa
actatgggea
aaatcaaagc
attacagcat
agctgacagt
ggactgeatg
cagcaccaaa
ggttccaaag
gctgataaat
atcgtgctet
tggacaagtt
ccagctagcea

taagagtega

f togact hetacwdtigUfcat goccagtttt cgaatgcace tgagagcaca tgggatggta 2100

cagcaccatc agaatctgtc cctctegtaca 2160

cgtttgaaca
gaacaagatg
aaaatccgaa
actgggcatt
tttaaagaag
tgtgtggatc
geagagagat
tacttgatag
tgtgaagaac
aagcctetge
agggccatca
acaggagagoe
tacctaccte
ctagtggagt
tttgattett
catgcetetoe

gaaagtaaaa

tggatcttga
cttcatcage
gectetgiga
tagctatgga
aactccgget
atttaagtag
gtttacgagt
catataaaga
tgattcagea
ctcaccagaa
toggggtett

aggacegtet

tagagctage 2220
caagctactg 2280
aactgtacac 2340
gacattatta 2400
tttgegtegt 2460
agatgaggat 2520
tttagaaagt 2680
ttcccaactt 2640
gtacaaccgt 2700
tgtaactaac 2760
gottaattta 2820

cataggcaca 2880

aggagoagag atttgatatt 2940

atagtgctcg gaatcggeac 3000

ccatctptag tgpagaageg 3060

aggetttagt

cagatgagtt

geagetatte 3120

gatcaaagat 3180

gagtggcaag aaacaagtgg agaaatacag 3240
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11. An anti body which is a specific antibody generated using the

reconbi nant peptide as clainmed in Caim3 as an i mmunogen. 12. The
antibody ds clainmed in daim11l, wherein the antibody is reactive to a
partial am no acid sequence of 623 to 1185 region of the am no acid
sequence of SEQ ID. No.1. 13. An antibody reagent kit for an
antigen-anti body reaction conprising the antibody as clainmed in Caiml1l1,
avai l abl e for detecting an oncogenic protein conprising the amno acid
sequence of SEQ 1D. No.1 or a peptide fragment derived 5 fromthe
oncogeni ¢ pHEsEEsteaa Plga@&agﬁ(‘aﬁﬁﬂg cﬁuﬁaasmagc @$aanaasgaoeeageatzati BA0of an
oncogenlc proteln co rising the amno acid sequence of SEQ ID. No.1 or a
pept i de fra8fRERACtER E@aﬁ%ﬁsqcﬁétqaﬁc%gmgg%raamaﬁggﬁzgga@ma&é@ an

anti gen- antlbogégreactlon conprising the antibody 5 as clained in Caim

11. 15. An Eh§8ren @cﬁeﬁgwﬁkF%ﬁt%gc@%ﬁfgp%gﬁg&aaage‘rﬁpﬁmﬁkg&ay3489.c| eoti de

sequence to a parti al oti sequence of .the nucleotide s nce of
SEQ ID. Noa"fagwf‘i% ﬁgﬁ%auc %Dmaﬁ?%ﬁe%ﬂc Ff‘&&%&a%’iga%%SaféGF“e?ﬁatﬁﬂgel ect ed

fromth 5 of 15 to 300 bas A probe bridizatiao

avai | able f%ﬂggf#é%tg At FeeacetiatEt tegh Rasciaerco o e of seq
I D. No. 2, i ucl eoti de, sequence or cDNA_prepared by the nRNA,
conpri si ng #ﬁgg §§ﬁ§g g i1 ERARCREEEI de as clalned3$#)CIain115 5 as the
DNA probe thereln
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17. A diagnosis kit available for detecting expression of nRNA conprising
the nucl eoti de sequence of SEQ ID. No.2, which is translated into an
oncogenic ‘protein conprising the amino acid sequence of SEQ ID. No.1, by
means of a probe 5 hybridization nethod, conprising the antisense

pol ynucl eotide as clained in Caim15 as the hybridization probe. 18. A
primer pair for PCR anplification of cDNA conprising the nucleotide
sequence of SEQ ID.No.2, consisting of paired prinmers of: a nucleotide
sequence : 5 5' - TTGGATCCATGACATCCAGATTTGGGAAAACATACAGTAGG 31; and a

nucl eoti de sequence 5'- TTGAATTCCTAGEARNSTTCCAAATATTCAATCACTCTAGA-31. 123
" 19. A prinmer pair for PCR anplifying a partial chain in cDNA conprising
t he nucl eotide sequence of SEQ ID. No.2, consisting of paired priners of:
5' - GAATTCATAGGCACAGCGCTGAACTGIGIG 3' ;. and

51- - TTGAATTCCTAGCAAT Gﬁb@&%ﬂ%ﬁm%iynu%otﬂcdaoﬂﬂré@ﬁr P of DEMBY t - chai n

interfering, Rgﬁbca able of |nh|b|t|ng expression of nRNA conprising the
nucl eot i de &% CRepPREst NOL2 TR Y Gdr vFRAFE Bran COFPESFINY Whereln

t he si RNA- has a nucleotlde sequence: CGGACTACCCTTAGCACAA, 21.
phar maceut | BRF I EYmsEsF T HR TP Fob 1 £F RFLNeFTIEs ST BT WQCC;H;EJI’I si ng

t he nucleothge sequence of SEQ

2. The polynucleotide as claimed in Claim 1 wherein the
nucleotide sequence encoding the amino acid sequence of SEQ.
ID. No.l is a nucleoctide sequence of SEQ. ID. No.2.

3. A recombinant peptide or its salts, comprising an
amino acid sequence of SEQ. ID. No.l or a partial amino acid
sequence of the amino acid sequence.

4. A recombinant oncogenic protein comprising an amino
acid sequence of SEQ. ID. No.l.

5. A recombinant vector comprising a polynucleotide
encoding the recombinant peptide as claimed in Claim 3.

6. A recombinant vector comprising the polynucleotide
as claimed in Claim 1 or 2.

7. A transformed cell produced by transforming a host
céll using the recombinant vector as claimed in Claim 5.

8. A transformed cgll produced by transforming a host
cell using the recombinant vector as claimed in Claim 6.

9. 2 pfocess for producing the recombinant peptide as
‘claimed in Claim 3 or its salts comprising the steps of:

culturing the transformed cell as claimed in Claim 7
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ID. No. 2 in a cervical cancer cell to arrest growmh of the carcinoma
cell, "conprising the double strand of short-chain interfering RNA as
claimdd in Claim20. 5 124

to allow the transformed cell to produce the recombinant peptide
5 as claimed in Claim 3; and |
collecting the recombinant peptide produced from the

culture.

10. A process for producing the recombinant oncogenic
protein as claimed in Claim 4 comprising the steps of:

culturing the transformed cell as claimed in Claim 8
to allow the transformed cell to produce the recombinant

5 oncogenic é?otein as claimed in Claim 4; and
| collecting the recombinant oncogenic protein produced
from the culture.

11. An antibody which is a specific antibody generated
using the recombinant peptide as claimed in Claim 3 as an
immunogen.

12. The antibody as claimed in Claim 11, wherein the
antibody is reactive to a partial amino acid sequence of 623
to 1185 region of the amino acid sequence of SEQ. ID. No.l.

13. An antibody reagent kit for an antigen-antibody
reaction comprising the antibody as claimed in Claim 11,
availablefordetectinganoncogenicpﬁoteincomprisingtheamino
acid sequenée of SEQ. ID. No.l or a peptide fragment derived

5 from the oncogenic proteiﬂ.

14. A diagnosis kit being usable for detection of an

oncogenic protein comprising the amino acid sequence of SEQ.

ID,No.lcn:apeptidefragmentderivedfromtheoncogenicprotein
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bymeansof anantigen-antibodyreaction, comprisingthe antibody
as claimed in Claim 11.

15. BAn éntisense polynu;leotide comprising a
complementary nucleotide sequence to a partial nucleotide
sequence of the nucleotide éequence of SEQ. ID. No.2, which is

a DNA fragment having at least a length selected from the region
of 15 to 300 bases.

16. A probe hybridization kit available for detecting
an mRNA comprising the nucleotide sequence of SEQ. ID. No.Z,
its partial nucleotide sequence or cDNA prepared by the mRNA,
comprising the antisense polynucleotide as claimed in Claim 15
as the DNA probe therein.

17. A diagnosis kit available for detecting expression
of mRNA comprising the nucleotide sequence of SEQ. ID. No.2,
which is translated into an oncogenic protein comprising the
amino acid sequence of SEQ. ID. No.l, by means of a probe
hybridization method, comprising the antisense polynucleotide
as claimed in Claim 15 as the hybridization probe.

18. A primer pair for PCR amplifiéation of cDNA
Comprisingthenucleotidesequence<ﬁfSEQ.ID.No.2,consisting
of paired primers of:

a nucleotide sequence
: 5'—TTGGATCCATGACATCCAGATTTGGGAAAACATACAGTAGG—3': and

a nucleotide sequence

5'-TTGAATTCCTAGCAATGTTCCAAATATTCAATCACTCTAGA-3".
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19. A primer pair for PCR amplifying a partial chain
in cDNA comprising the nucleotide sequence of SEQ. ID. No.2Z,
consisting of paired primers of:

5'—GAATTCATAGGCACAGCGCTGAACTGTGTG—3'; and

5'-TTGAATTCCTAGCAATGTTCCARATATTCA-3".

20. A double strand of short-chain interfering RNA
capable of inhibiting expression of mRNA comprising the
nucleotide sequence of SEQ. ID. No.2 in a cervical cancer cell,
wherein the siRNA-~ has a nucleotide segquence:
CGGACTACCCTTAGCACAA,

21. A pharmaceutical composition for inhibiting
expression of mRNA comprising the nucleotide sequence of SEQ.
ID.No.2inacervical cancercelltoarrest growthof thecarcinoma
cell, comprising the double strand of short-chain interfering

RNA as claimed in Claim 20.
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